Multi-step organic synthesis using solid-supported reagents and
scavengers: a new paradigm in chemical library generation
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1 Review

The use of polymer-supported reagents and scavengers provides
an attractive and practical method for the clean and efficient
preparation of novel chemical libraries with potential appli-
cation in the pharmaceutical or agrochemical industries. These
methods can be extended in a multi-step fashion to provide
access to more complex structures, including biologically
active natural products. In this review, an extensive listing of
known supported reagents, catalysts and scavenging agents
has been included as an aid in the future design of synthesis
programmes.

1.1 Overview

The creativity and art of organic synthesis has reached an inter-
esting stage in its development. Although we now have some
excellent methods to effect the construction of target molecules,
with an ever increasing level of complexity, there is a need to
find new, strategically important processes which are environ-
mentally cleaner, more efficient and which lead to greater
structural variation in a shorter period of time. The demands
of modern society for new, functional chemical entities has
driven the development of novel technologies which have
begun to produce compounds at a greater rate than ever
before thought possible. These methods are revolutionising the
way we think, plan and optimise chemical processes and have
far reaching consequences, particularly in the pharmaceutical
and agrochemical sectors. In the future, the impact will be even
greater by influencing both materials discovery and catalyst
design.

In order to effect high throughput parallel synthesis or
combinatorial chemistry, one must understand the key issues
associated with molecular assembly, since it introduces complex
decision making at all stages of the synthesis process. To be
effective, one has to balance experience, creativity and innov-
ation with the practical aspects of the process, using the
modern computational aids, state of the art instrumentation
and all of the analytical methods which are available. Indeed,
management of these resources is a crucial factor in efficient
synthesis programmes.

There is no generic way to make a molecule and even the
decision of what to make is a non-trivial problem. At the
synthesis planning stage one has to define a strategy using a
retrosynthetic analysis, which can also incorporate invention
and the best of the modern synthetic methods. The larger the
molecule however, the more pathways there are that can be
adopted often leading to a daunting problem of which direction
to pursue. Again, these decisions will have to be based upon
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product requirements (e.g quantity and purity), experience,
safety issues, efficiency and economics, not all of which will be
consistent with one another. The synthesis itself is a juggling
act of gigantic proportions as it requires the interplay and
control of many variables ranging from the substrates and
reagents used, solvent(s), temperature, stoichiometry, and the
reaction times efc. Also, the reactions will often require sub-
stantial analysis and variation of conditions to produce an
optimum yield of the desired product at any stage of a multi-
step process. Moreover, there can be a large number of
reagents available to achieve a particular transformation and
it is necessary to make an optimal choice, again based on a
large number of variables such as cost, availability, safety,
likelihood of success efc. Having come this far, the task is by
no means over owing to the need to work-up the reaction and
obtain the product in an acceptable yield and purity. This
final aspect of the synthesis process can be the most frustrat-
ing and depends critically on the quality of the earlier deci-
sion making. It also depends upon the skill and ability of the
synthetic chemist to master all of the available analytical,
separative and purification techniques which are under con-
stant technological development. If a combination of the
above processes has worked effectively, one has been able to
devise, synthesise and isolate a new molecule with potential
biological or other functions.

With the ever increasing demand for new compounds,
synthetic chemists have been expected to greatly accelerate their
rate of production of chemical entities. In response to this, over
the last few years enormous advances have been made to
enhance the synthesis and design of molecules which fit a set of
parameters rather than just indiscriminately and wastefully
synthesising a vast number of compounds. Indeed, the current
trend in compound library generation is towards well designed,
individual, pure and fully characterised compounds with
quantities in excess of 20 mg. However, these criteria are also
subject to change as new technologies develop. One should also
not lose sight of the fact that we still need to invent new
synthetic methods which provide strategic advantages. The
methods of combinatorial multiparallel synthesis can aid this
discovery process if correctly harnessed.

1.2 Solid-phase organic synthesis (SPOS)

In order to overcome some of the problems associated with
classical multi-step synthesis in solution and to produce large
numbers of compounds in a multiparallel fashion, a modifi-
cation of the techniques introduced by Merrifield! and
Letsinger? has been extensively developed. This involves using a
polymeric resin or other solid material to support a substrate,
which can then be elaborated using an excess of reagents and
coupling components to drive reactions to completion. The
desired molecule is then detached from the support material
and isolated following a simple filtration. This general process
has become the backbone of modern combinatorial chemistry
and is now a widely used technique.>™

Despite the success and advantages of this type of solid-
phase organic synthesis, there are also severe limitations to this
approach which are worth noting. Firstly, the reactions can be
slow relative to their solution-phase counterparts and it can be
difficult to monitor reaction progress. Although considerable
improvements have been made in this area in recent years (e.g
FTIR, MALDI-MS, Gelphase and MAS NMR etc.),%” these
techniques still do not provide the same quality of analysis
as rapidly and conveniently as conventional solution-phase
techniques (e.g TLC, GC-MS, LC-MS, SFC-MS, NMR etzc.).
A second fundamental feature of this approach is that
additional steps are required to attach and detach products
from the resins: often a vestigial part of the linker unit is found
in the final product and linker compatibility with the reagents
used can be a source of problems or limitations. It is also not
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possible to undertake convergent syntheses using this method-
ology and the resin loading and swelling characteristics can be
poor, necessitating the use of solvents which are perhaps not
optimal for the chemistry being carried out. However, the most
frustrating aspect of this type of chemistry, is usually the time
consuming process of attempting to optimise solution-phase
chemistry on a polymer-supported substrate, particularly where
a long synthetic sequence is required.

1.3 Beyond conventional solid-phase organic synthesis

Owing to these problems, a number of alternative and innov-
ative approaches have also been developed for chemical library
generation, some of which are now beginning to show con-
siderable promise. The use of fluorous molecules as reagents
and scavengers in conjunction with fluorous solvents,
for example, is an attractive concept designed to exploit
multi-reaction and separation phases.® Many believe that the
advantages of solution-phase chemistry so far outweigh the
disadvantages, that their efforts focus around improved high-
throughput purification technology to clean-up the products
from complex reaction streams.” Others have concentrated
their efforts on using insoluble polymer'® and other solid-
supported "3 agents to scavenge by-products and excess starting
materials thereby purifying reaction products produced in
solution.' The idea that one can use a suitably functionalised
polymer-support to selectively capture the required product
away from any contaminating impurities, filter and then
re-release it (catch and release) in a pure form is also an import-
ant purification concept.'® Perhaps most significant is that both
hetero- and homogeneous'*"” polymer-supported reagents,
including immobilised enzymes, which have been known and
used for a long time, are making a noticeable comeback and are
likely to have a crucial impact in the future on how this whole
area will develop.

1.4 The review

This review is divided into two sections. The first emphasises
those processes which involve the application of more than one
solid-supported species, to either effect reactions or product
clean-up or employ catch and release techniques. We believe
that the combined application of these methods is the best way
of preparing libraries of truly significant functional molecules
in a clean, effective and general manner. The second section of
the review tabulates the literature on known solid-supported
reagents, catalysts and scavengers together with catch and
release materials. Due to the pictorial fashion in which it is
presented, it should provide an accessible and comprehensive
reference to the large amount of data which has now been
published. The intention is also to stimulate new work by
presenting the reagents currently available for incorporation
into multi-step parallel synthesis programmes and to highlight
areas which would benefit from the development of new or
improved supported materials.

1.5 Some definitions

A large number of terms, phrases and buzz-words have been
introduced into the vocabulary during the application of these
new technologies to organic synthesis programmes, not all of
which have been helpful or informative. Therefore it is pertinent
to define some expressions that will be used commonly during
this review.

Supported reagents are reactive species which are associated
with a support material. They transform a substrate (or sub-
strates) to a new chemical product (or products) and the excess
or spent reagent may be removed by filtration.

Supported catalysts are reactive species which are associated
with a support material. They are used in sub-stoichiometric
quantities to transform a substrate (or substrates) to a new



chemical product (or products) and may be removed by filtra-
tion and recycled.

Supported scavengers are reactive species which are associated
with a support material. They selectively quench or sequester
by-products of the reaction or remove excess or unreacted
starting materials and may be removed by filtration. Also
referred to as ‘sequestering agents’ or ‘quenching agents’ and
variants thereof.

Catch and release is a technique used to selectively trap the
desired product of a solution-phase reaction onto a functional-
ised support material. Following filtration (and washing) to
remove solution-phase contaminants, the compound may then
be released from the support. Also referred to as ‘capture and
release’ and variants thereof.

1.6 Solid-supported reagents and scavengers

Solid-supported reagents,'®?* and scavengers,’**!* have been

used in organic synthesis programmes from 19462 although
key contributions appeared somewhat later from Frechet,
Cainelli, Camps, Font, Hodge, Leznoff and Sherrington among
others. However, if anything this work was before its time since
these reagents were regarded by many to be either prohibitively
expensive or too difficult to recycle or that reaction times were
too slow to be generally useful. It is unfortunate to note that, in
the current fever to find new chemical approaches to synthesis,
these earlier contributions from the literature have often been
poorly cited. In recent years however, many new and several
improved solid-supported reagents have been developed, an
ever increasing number of which are becoming commercially
available. The increased level of interest has largely been due to
the need to generate large numbers of new compounds in a
cleaner, faster and more efficient manner, and the potential of
these reagents to achieve this.

The reasons why solid-supported reagents are so attractive
in combinatorial chemistry programmes are numerous. A key
advantage is that it is possible to use excess reagent to drive
reactions to completion and, as work-up is by simple filtration
to remove products, the chemistry is clean. This filtration also
results in isolation of the solid-supported species which
is a crucial feature in cases either where the reagent acts
as a catalyst, or where the spent material can be regenerated
and recycled. Another attractive aspect is that toxic, noxious
or hazardous reagents and their by-products, can be immobil-
ised and therefore not released into solution thereby improving
their general acceptability, utility and safety profile. More
than one reagent can be used simultaneously and, due to site
isolation of reagents, even species that are incompatible in
solution may be used together to achieve one-pot trans-
formations that are not possible in homogenous solution.
Furthermore, if the reactions proceed poorly or generate
by-products and impurities, scavengers or catch and release
techniques can lead to isolation of pure products in a simple
fashion without the need for conventional work-up and
purification procedures. The fact that only simple work-up
operations are necessary, involving filtration and solvent
removal or exchange, is a crucial feature for library generation
as the chemistry should then be suitable for automation using
robotic devices.

What has particularly attracted us and others is that
reactions can be optimised and scaled up extremely readily
because they can be constantly monitored using conventional
methods (TLC, LC-MS, GC-MS, SFC-MS, NMR erc.).
Additionally, because the chemistry is carried out in solution,
they often require only minimal optimisation compared to that
involved in transferring a solution-phase reaction onto a
polymer-bound substrate. This is a considerable advantage over
conventional solid-phase organic synthesis as both long linear
syntheses (i.e. in excess of ten steps) and convergent strategies
now become possible in a general sense.

1.7 Multi-step use of solid-supported reagents and scavenging
reagents

The preparation of biologically active and many other func-
tional materials from small, commercially available building
blocks inevitably involves more than one synthetic step. For
example, the synthesis of most modern drugs requires at least
ten transformations and for more complex molecules, it is not
uncommon to use in excess of twenty steps. Also, while there
are a large number of simple starting materials currently
available for synthesis, industry would like to have available
more sophisticated scaffolds for combinatorial decoration and
more functionalised monomer sets to lead more rapidly to
drug-like molecules.

In order to address these goals, we believe that a much better
practical solution for the preparation of large chemical libraries
would be to use solid-supported reagents in a designed,
sequential, and multi-step fashion. Not only would this solve
many of the problems associated with conventional solid-phase
organic synthesis but, in combination with the fundamentally
important developments using scavenging agents and catch and
release techniques, even greater opportunities for organic
synthesis become apparent.

This section of the review describes, in an approximately
chronological order, how polymer-supported reagents and
scavengers have been and may be used to effect sequential steps
in organic synthesis programmes.

In an early experiment (1974), designed to exploit different
phases for the generation and capture of reactive intermediates,
Rebek showed that a polymer-supported cyclobutadiene iron
complex (1) could be treated with an oxidant (ceric ammonium
nitrate) to release the unstable parent cyclobutadiene. This was
then immediately trapped in a Diels—Alder reaction by a second
polymer (2) containing a succinimide functional group.”’
Upon subsequent reaction with methylamine this released the
diamide (3) into solution (Scheme 1). In addition to providing
evidence for an uncomplexed cyclobutadiene species, this work
represents the first example of two polymeric reagents being
used in conjunction for the synthesis of an organic product.

N o

Fe Ce(lv) ]
" - |0

1 o]
2 0
o o]
MeHN MeNH2 @/\N
MeHN H,0
o 3 o]
Scheme 1

In 1975, Pittman described the use of various polymer-
bound nickel, rhodium and ruthenium catalysts to effect
sequential cyclooligomerisation and hydrogenation or hydro-
formylation reactions.”® For example, butadiene reacts with a
mixture of polymer-bound triphenylphosphine ligated nickel
and rhodium catalysts to give a mixture of cyclooligomerised
products. Upon sequential treatment with H, and CO at 500 psi
in the presence of the same catalysts, aldehydes (5) and (6) are
formed via selective hydroformylation of the exocyclic double
bond of (4) (Scheme 2). However, although a number of other
catalytic reactions were reported, none were directed towards
synthesis programmes.
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The next advance in the area came from the work of the
Cohen group in 1977, who reported what they described as a
“wolf and lamb” reaction.” The initial part of this process
involves the use of a polymer-bound trityllithium base (7) to
remove an acidic proton from acetophenone. The anion gener-
ated then undergoes a C-acylation reaction with a benzoyl-
transfer polymer (8) and is passed without isolation into
Amberlyst A-15 resin (hydrazine form), affording 3,5-
diphenylpyrazole in 91% yield when filtered from the spent
polymer reagent (Scheme 3). Once again, this interesting early
example illustrates a key concept in that, due to site isolation
of the polymer-bound reagents, mutually incompatible species
may be used in conjunction with one another to achieve
reaction sequences that are not possible in one-pot processes
with homogeneous reagents. Simple filtration affords products
in high yield and purity. In the above example, the spent poly-
meric reagents from the first step were recovered and separated
via a selective flotation protocol and recycled for use in further
reactions. Although this particular reaction sequence has not
been exploited in chemical library generation, additional
examples using similar approaches have subsequently been
reported.®

In 1979 Cainelli, one of the champions of polymer-
supported reagents, described a simple but effective two-step
procedure which provides a source of unsaturated nitriles from
acetals (Scheme 4).3! The simultaneous use of acidic Amberlyst
15-H and basic Amberlyst A-26 (phosphonate form) allowed
sequential acetal deprotection and Horner-Wittig alkene
formation. Once again, mutually incompatible reagents were
supported on polymers and used together, in order to accom-
plish in one-pot a transformation that is not conceivable in
homogeneous solution. Work-up of the products consisted of
filtration and evaporation to obtain pure material in yields
ranging from 40-98%, depending upon the substrate used.

In a further demonstration of this principle, a two step
process involving an alcohol oxidation with poly(vinylpyr-
idiniumchlorochromate) (PVPCC), previously described by
Frechet,* and concurrent alkene reduction with a polyethylene
diphenylphosphine immobilised Wilkinson’s catalyst was
achieved in generally good yields for a range of unsaturated
alcohols (Scheme 5).¥ Under the reaction conditions, the
supported Wilkinson’s catalyst is homogeneous and product
isolation consisted of cooling the reaction to precipitate the
supported catalyst, followed by subsequent filtration. An
efficient method for recovery of the catalyst involving soxhlet
extraction with hot toluene is also reported.

An attractive one-pot cleavage reaction of 1,2-diols to
primary alcohols, as a route towards antiviral precursors, has
also been described. This process also uses mutually
incompatible reagents, but in this case reactions were carried
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out by simply pumping the reaction solution through a column
packed with a 1:1 mixture of the polymers, until TLC indicated
good conversion (Scheme 6). A particular advantage in this
case is that the unstable dialdehyde resulting from diol cleavage
is immediately reduced in situ by the polymer-supported
borohydride, thus minimising the lifetime of this species and
improving the overall yield for the two step process. This
protocol has subsequently been used in the cleavage of 1,2:5,6-
di-o-isopropylidenemannitol in a synthesis of Bolaform phos-
phatidylcholines.*

In a further demonstration of two reagents being combined
in one-pot, Regen reported a chain homologation of alkenes
(Scheme 7).% In this strategy, a polystyrene supported rhodium
catalyst effects a hydroformylation of the alkene with synthesis
gas to generate aliphatic aldehydes. These then react with a
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polystyrene-supported Wittig reagent to produce two-carbon
homologated alkenes which can then re-enter the reaction cycle.
Advantages of this strategy include milder reaction conditions
and less complex mixtures than traditional alkene homo-
logation methods.

A convenient method for the synthesis of thiols from alkyl
halides or tosylates has also been reported.’” In this strategy,
displacement of the leaving group with a supported thioacetate
reagent afforded the intermediate thioester. Subsequent
addition of polymer-supported borohydride with a catalytic
quantity of palladium acetate resulted in reduction of the
thioacetate to the thiol (Scheme 8).

L
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Scheme 8

In a significant piece of work by Cardillo, a new polymeric
reagent was developed by adsorbing iodine onto Amberlyst
A-26 (carbonate form).®® This allowed the synthesis of
oxazolidin-2-ones from allylic amines and was used in the
synthesis of ()-propanolol, a B-adrenergic receptor agonist
(Scheme 9). Although use of the polymer-bound reagents
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obviated the need for an aqueous work-up, silica gel chrom-
atography was used after each step to give pure products.

Following these early results, the field lay relatively dormant
until in 1995, Parlow accomplished a transformation involving
a combination of three different polymeric reagents in a single
reaction vessel to afford the pyrazole (9) in 48% overall yield
(Scheme 10).* Despite being an impressive example of multi-
step synthesis using supported reagents, only a single example
was reported and no mention was made of how these processes
could be used in combinatorial chemistry or parallel synthesis
programmes. However, this work stimulated our interest in the
area and in conjunction with the exciting developments in
solid-supported scavengers, which were beginning to appear for
small library generation in solution, tremendous opportunities
for synthesis became apparent.

Although the principles of using polymeric reagents to scav-
enge unwanted by-products or excess starting materials at the
end of a reaction were well established by the early pioneers, the
need to rapidly prepare large numbers of new chemical entities
for drug discovery programmes stimulated renewed interest
in these systems. Key advances in the area have been made
by several industrial laboratories including Eli-Lilly, Warner-
Lambert/Parke-Davis and Searle/Monsanto and it has now
been established as a highly desirable and useful technology.
These methods are therefore becoming widespread in chemical
library preparation, particularly as they are amenable to auto-
mation techniques.

Kaldor, Siegel et al.* were the first to show the power of
these solid-supported scavengers in the expedient construction
of parallel arrays. In this work, involving amine alkylation
and acylation reactions, various scavengers were reported,
including an immobilised amine, isocyanate, aldehyde and
acid chloride to effect reaction clean-up and impressive pur-
ities of relatively complex products were reported (90-95%).
Scheme 11 is a representative example and neatly illustrates
the complementary use of polymer-supported reagents and
scavengers in a two-step synthesis. The first reductive amin-
ation requires the use of an excess of amine to drive the imine
formation reaction to completion. Following treatment with
polymer-bound borohydride, this excess is then scavenged
by polystyrene-bound carbaldehyde. The resulting secondary
amine is subsequently reacted with an excess of a function-
alised isocyanate and gives the final urea after scavenging
any unreacted isocyanate with an aminomethylated poly-
styrene resin. The authors report that thousands of amides,
sulfonamides, ureas and thioureas have been prepared for
biological evaluation using these general concepts. Kaldor
went on to use these methods to discover antirhinoviral leads
with sub-micromolar potency by screening a combinatorial
library of ureas, which was prepared using aminomethyl-
polystyrene as a covalent scavenger to remove isocyanate
impurities.*!
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Booth and Hodges also demonstrated the utility of solid-
supported scavengers in parallel purification.** Several different
compound classes were prepared including many drug-like sub-
stances and by way of example, the pyrazole (10) was obtained
in excellent purity after two synthetic steps (Scheme 12). In this
case, scavengers are used to remove hydrochloric acid and excess
hydrazine in the first step. In the second stage, following acid
activation and coupling to form an amide, polymers again
remove unreacted starting materials to give a clean product.

Work from the Searle/Monsanto chemists employs a strategy
for chemical library purification based on similar principles of
complementary molecular reactivity and recognition.** Whilst
they too describe many alternative sequences and strategies, the
parallel oxidation of hydroxyethylamines under Moffat con-
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ditions illustrates the designed choice of functionalised reagents
and polymeric agents used to effect reaction and product
clean-up (Scheme 13). In this protocol, solution-phase reagents
(e.g a carbodiimide) are modified with a functional group (e.g
a tertiary amine) which enables removal of excess reagent and
reagent derived by-products upon reaction completion with a
complementary polymer-supported reagent (e.g. an acid). Once
again, the principle of polymer-bound site isolation allows
mutually incompatible species to be used in conjunction,
to effect a simultaneous acid and base quench thus further
simplifying the work-up procedure.

These complementary reactivity and recognition concepts
were refined further to provide better scavenging reagents
and subsequently used in the solution-phase synthesis of
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heterocyclic amide based libraries (Scheme 14).* Over 400
compounds were produced during this programme of work,
resulting in the identification of an active herbicide with a
four-fold increase in potency over the original lead compound.

In 1998, the number of papers published utilising solid-
supported reagents and particularly scavengers in multi-step
sequences increased dramatically. In an effort to prepare
chemical libraries with potential pharmaceutical or agro-
chemical use, our group devised a new route to isoxazolidines
using only polymer-supported reagents.* In order to increase
the diversity in the reaction products, two routes were used
which employed different starting materials. Secondary
hydroxylamines, readily prepared from amines by in situ treat-
ment with dimethyldioxirane, may be oxidised directly to
nitrones with polymer-supported perruthenate (PSP). Altern-
atively, alcohols can be used as starting materials which upon
oxidation with polymer-supported perruthenate give aldehydes.

These in turn condense with primary hydroxylamines, mediated
by polymer-bound acetate, to produce nitrones. The nitrones
produced using either method then undergo a 1,3-dipolar
cycloaddition with various alkenes to give the corresponding
isoxazolidines (Scheme 15).

The use of catalytic polymer-supported perruthenate
cleanly convert readily available alcohols to aldehydes is an
important transformation since it can be carried out on multi-
gramme scale and can provide starting materials for combin-
atorial chemistry programmes that would not necessarily
be available from chemical suppliers. Aldehydes are versatile
starting materials in synthesis and the ability to make these in
large-scale quantities using polymer-supported reagents allows
the opportunity for splitting of the batch and diversion to many
different synthesis projects. In the first example, if a portion
were reacted separately with silyl enol ethers to achieve
a Mukaiyama aldol reaction, when Nafion—-TMS is used as

46,47 to
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a catalyst the direct conversion to unsaturated carbonyl
compounds is realised.*® These products are similarly very
useful building blocks in organic synthesis and, upon reaction
with hydrazines, dihydro-1H-pyrazoles are obtained in excellent
yield (Scheme 16). Compounds of this type have found many
useful applications as antibiotics and as antioxidants. In an
alternative pathway, reaction with trifluoromethyl anion,
generated from Me;SiCF; and polymer-supported fluoride,
affords alcohols which can be oxidised with solid-supported
oxidants to generate trifluoroacetyl derivatives* (Scheme 16).
Alternatively, if the aldehyde is subjected to reductive amina-
tion using polymer-supported cyanoborohydride, secondary
amines are obtained which in turn can be used further in
library generation.®® For example, sulfonylation is possible
using a polymer-bound aminomethylpyridine sulfonylating
agent and a small library of compounds was therefore gener-
ated using an ACT 496 synthesiser (Scheme 16). Finally, if the
aldehyde is split into a fourth channel and then reacted with
polymer-supported Wittig reagents, alkenes are obtained as the
products®® (Scheme 16). This reaction is particularly useful
since the phosphine oxide by-product is attached to the
polymeric-support and therefore completely removed by filtra-
tion. Alkenes produced by this method also serve as excellent
precursors for further synthesis and consequently, upon treat-
ment with dimethyldioxirane, a clean preparation of epoxides
ensues. In principle, these too could be diverted to other syn-
thesis programmes in a multi-parallel fashion but in this
particular work they were reacted further with amines to give
B-hydroxyamino compounds which are considered to be
privileged structural motifs in pharmaceutical products
(Scheme 16).

The methods reported above, using carefully designed,
multi-step polymer-supported reagent sequences, allow the
conversion of readily available alcohols into a range of struc-
tural motifs. These protocols may be useful in the generation
of compounds for screening purposes or alternatively, in the
formation of novel monomer sets for other combinatorial
chemistry programmes.

A further example of the multi-step use of polymer-bound
species was reported as a convenient method for the N-
alkylation of weakly acidic heterocycles.” The use of polymer-
supported 2-tert-butylimino-2-diethylamino-1,3-dimethylper-
hydro-1,3,2-diazaphosphinine (P-BEMP) as a base to promote
these reactions was described (Scheme 17) and, following
scavenging with aminomethylpolystyrene, very high yields and
product purities were obtained. In this elegant example of
a two-step, one-pot reaction sequence, the differing acidities
of the amino functionalities of (11) are exploited. Selective
alkylation of the piperidinyl-N was achieved with a polymer-
supported tertiary amine base and excess alkyl halide was con-
veniently removed by treatment with aminomethylpolystyrene
resin. Subsequent treatment with P-BEMP in the presence of
alkyl halide resulted in regioselective alkylation of a pyrazole-N
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which, upon treatment with aminomethylpolystyrene resin and
filtration, afforded amines in high yields (95-98%) and purities
(86-96% by HPLC). This work complements previous studies
by this group which used polymer-supported guanidinium
bases for O- and N-alkylation reactions.>® The use of P-BEMP
for the alkylation of other weakly acidic heterocycles, in com-
bination with a polymeric trisamine scavenger, has recently
been reported.**

The Merck Frosst group™ have described an efficient prep-
aration of acylsulfonamide libraries using two resin-bound
reagents. Firstly, polymer-supported 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide was used to activate the carboxylic
acid component. This was then reacted with a primary
sulfonamide, in the presence of 3 equivalents of dimethylamino-
pyridine (DMAP), to give the coupled product. Scavenging
of the DMAP with Amberlyst A-15 resin followed by simple
filtration afforded some 25 acylsulfonamide products in
respectable yields (56-81%) and excellent purities (85-92% by
HPLC) (Scheme 18).

Multi-component condensation reactions, such as those
developed by Ugi, Passerini, Biginelli and others, are attractive
for combinatorial chemistry programmes since a single reaction
step can produce medicinally useful compounds. Using a
new three-component condensation, scientists at Millennium
Pharmaceuticals developed a parallel synthesis of 3-amino-
imidazo[1,2-a]pyridines and pyrazines.’ The key reaction uses
scandium triflate catalysis in CH,Cl,-MeOH at room temper-
ature for 72 hours and the major product of the reactions was
captured in a second step onto a strongly acidic cation exchange
resin, thereby removing it from contaminating impurities and
unreacted aldehyde and isonitrile. Pure product was released
from the resin by treatment with methanolic ammonia (Scheme
19). In order to decorate the product further, it was acylated in
the presence of a polymer-supported morpholine catalyst with
excess acid chloride being scavenged by a polymer-supported
tris(2-aminoethyl)amine derivative (Scheme 19). This report is
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significant in that functionalised polymers are utilised not only
as reagents and scavengers, but also to effect a catch and release
purification.

Another significant development in the area demonstrated
that it was possible to generate a piperidinothiomorpholine
library, using up to seven polymer-supported reagents and
scavengers in a multi-step synthesis.”” Scheme 20 is represent-
ative of only one of the possible reaction combination profiles.
Filtration and evaporation at each stage allowed isolation of
essentially pure products. Therefore, in addition to the final
library members, the intermediates from each variant sequence
could also be screened for biological or other activity and a
large number of compounds could be prepared in a relatively
short period of time.

Alternatively, the intermediates at various stages of the reac-
tion sequence could be incorporated into different reaction
schemes. An example of this is illustrated below with reference
to the variety of transformations that can be carried out on just
one intermediate from the previous reaction sequence (Scheme
21). In this way, functionality may easily be varied and
introduced to certain points of the heterocyclic template. This
may have many uses, particularly in establishing structure
activity relationships in drug discovery programmes. Whilst all
of the specific reactions and polymer-supported reagents are

CO,'Bu
o]

+
R'HN Br J\ 2

HO R
° 12

i) s

®/\NJ\NH2

DMF, 60°C, 3 h

i) various bases
and solvents

CO,'Bu

well established, it is their combined use which distinguishes
this work and gives confidence that much longer synthetic
routes can be contemplated using these concepts. This could
then lead directly to drug substances, new materials and even
natural products.

Further developments in the use of solution-phase methods
have been reported for the rapid optimisation of the synthesis
of an interleukin-1f converting enzyme inhibitor, using
multiple reaction conditions in a parallel array.*® This was an
important study in that it compared a large range of reaction
conditions including organic and inorganic acids and bases,
solid-supported reagents and scavenging agents during the
conversion of a B-tert-butyl aspartic acid bromoethylketone
(12) to the corresponding acyloxyketone (13) (Scheme 22).
While this work reports the sequential use of two polymeric
reagents in just a few examples, optimisation of the reaction
sequence was accomplished in just three to four days and in
excess of 200 different reaction conditions were evaluated. A
polymer-supported thiourea was also developed to scavenge
out any unreacted a-bromoketone. Eventually, over 500
compounds were then prepared using these conditions. What
is noteworthy about these studies is how easily polymer-
supported reagents and scavengers can be incorporated into
such optimisation studies and synthetic routes.

The first full paper in the area, utilising mainly polymer-
supported reagents and scavengers, reports the construction
of an acylaminopiperidine library (Scheme 23).* The reaction
sequence involves the ytterbium triflate catalysed hetero Diels—
Alder reaction of imines, formed in situ from aldehydes and
amines, with Danishefsky’s diene. This is followed by the use of
a scavenging resin to remove any unreacted imine as well as
by-products derived from diene hydrolysis. An aqueous acidic
work-up produces dihydropyridones in good yields and
purities. The double bond was reduced with L-selectride and
then treated with aqueous hydrogen peroxide to obtain the
product. The ketone functionality could be reductively
aminated using polymer-supported borohydride with a variety
of amines and scavenging by a polymer-supported aldehyde to
remove any excess primary amine. Acylation in the presence of
polymer-bound morpholine and use of a basic scavenger to
remove any excess acid chloride afforded the final products
(Scheme 23). This sequence is impressive both in the number of
steps involved and in the number of points of diversity in the
final heterocyclic framework.
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Tetrabutylammonium salts can be difficult to remove from
synthesised products. However, Parlow has shown that simul-
taneous use of a calcium sulfonate polymer and a sulfonic acid
polymer may be used to quench and purify a trimethylsilyl
deprotection reaction involving tetrabutylammonium fluoride
(Scheme 24).%° The calcium sulfonate polymer reacts with
any excess tetrabutylammonium fluoride to afford insoluble
calcium fluoride whilst the acidic polymer protonates the
ammonium alkoxide, with each then giving the polymer-bound
ammonium salt. Filtration and removal of volatile fluoro-
trimethylsilane in vacuo affords clean alcohol. This eliminates
the need for a liquid extractive protocol and thus may easily be
introduced into multi-step and parallel synthesis programmes.

In an extension to the complementary molecular recognition
reagents described earlier, chemically modified Mitsunobu
reagents have been utilised in the synthesis of solution-phase
libraries (Scheme 25).°! The specially designed phosphine
(14) and azodicarboxylate (15) reagents achieve the initial
Mitsunobu process. Following treatment with trifluoroacetic
acid, the tert-butyl ester groups contained within these excess
reagents and the by-products derived from them are hydrolysed
to acids which can then be readily scavenged with polymer-
supported methylammonium carbonate. This also removes
the Boc protecting group from the 2° amine, which can then
be further acylated. Treatment with tetrafluorophthalic
anhydride®® derivatises any hydroxylic starting materials and
is removed, along with any remaining acid chloride, by a
polyamino scavenging resin (Scheme 25). This whole process,
although appearing convoluted, solves a difficult problem in
solution-phase synthesis using the Mitsunobu reaction, namely
how to efficiently remove spent and contaminating reagents
from the main synthesis product without using traditional
purification methods.

+
R—O—SiMe; + "BusNF
(1.5 equiv.)

+
@SOaICaE* ®7303N8ud + CaF; (s)
2
./

Several features introduced previously (Schemes 24 and 25)
have been brought together in an elegant synthesis of a benz-
oxazinone library (Scheme 26).** Coupling of a substituted
aniline with a range of electrophiles was mediated by polymer-
supported dimethylaminopyridine and reactions were sub-
sequently cleaned-up by derivatisation with tetrafluorophthalic
anhydride followed by scavenging with aminomethylpoly-
styrene resin. Acid-catalysed removal of the Boc group
unmasked a second aniline group which could in turn be
reacted with a range of different electrophiles. Deprotection
of the 2-(trimethylsilyl)ethyl ester with tetrabutylammonium
fluoride proceeded smoothly, and the reaction mixture was then
quenched and purified using the combination of a calcium
sulfonate resin and sulfonic acid resin described above. Cyclo-
dehydration to afford the benzoxazinone framework was
then achieved using polymer-supported 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide and gave the products in respect-
able yields and purities for this five-step sequence.

Solid-supported scavengers have also found application
in the synthesis of a new family of chiral ligands for enantio-
selective catalysis.** In this case, 1,2-diamines are reacted with a
number of amino-acid derived sulfonyl chlorides, to give a 30-
membered library of interesting chiral ligands (Scheme 27). The
reaction is catalysed by polymer-bound dimethylaminopyridine
and excess sulfonyl chloride is subsequently removed with an
amino scavenging resin.

A solution-phase synthesis of ureas has also been devised
using nitrophenylcarbamates which react with amines to give
ureas with reactions being purified with polymer-supported
scavengers (Scheme 28A).% The disadvantage of this approach
is that the initial nitrophenyl carbamates must themselves
be prepared from the reaction of nitrophenyl chloroformate
with amines. In addition, the clean-up depends upon which
components must be used in excess to drive the reactions
to completion. Any excess amine may be removed with
either a polymer-bound chloroformate or isocyanate and
the p-nitrophenol by-product is sufficiently acidic to be
readily removed using a polymer-bound amine scavenger.
The Searle-Monsanto group have also reported a range of
resins designed to scavenge both active ester and leaving
group by-products during amide bond formation (Scheme
28B),% somewhat similar to the above reaction. However, in
this study a wider range of active ester groups and scaveng-

FSiMe; + "BuNF + R—0 NBU, |’R—OH] ing resins were investigated. A recent report has utilised the
(volatile) “_ reaction of acyl and sulfonyl chlorides with a range of
— nitrogen nucleophiles.’” The combined use of solid-supported
@730 . @86 . reagents and scavengers then allowed the preparation of
3 3 TEUa a 300 membered library of cathepsin D inhibitors (Scheme
Scheme 24 28C).
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The Dess—Martin reagent is an important oxidant for the
conversion of alcohols to carbonyl compounds under mild
conditions. However, the spent or excess reagent can be difficult
to remove, often necessitating chromatographic work-up. In an
effort to scavenge the by-products and excess oxidant, a new
thiosulfate resin has been developed and these oxidations
can now be easily incorporated into parallel synthesis
programmes.® Upon completion of reactions, treatment with
thiosulfate resin results in any remaining I(v) and (1) species
being reduced to 2-iodobenzoic acid. This may then be readily
removed by a basic scavenger resin (Scheme 29).

A catch and release strategy has been employed during the
preparation of some 1,2,3-thiadiazoles, in yields ranging from
48 to 98%.5% A Weinreb amide derivative is used as the starting
point and reacted with a number of Grignard reagents in order
to add diversity. The products are worked-up by protonation
with sulfonic acid resin and then captured by addition of
a sulfonyl hydrazine functionalised polystyrene resin. The
thiadiazoles are then released by a Hurd—Mori reaction with
thionyl chloride and filtered through liquid-liquid extraction

cartridges to give the products after solvent evaporation
(Scheme 30).

Further multi-step sequences involving polymer-supported
reagents and scavengers have also been reported by our group.
In the first of these, a route to pyrrole derivatives was developed
since these compounds have important medical and agricul-
tural applications.” The route begins with the oxidation of
readily available alcohols to aldehydes wusing polymer-
supported permanganate (PSM). These are then condensed
with nitroalkanes using Amberlite IRA-420 (hydroxide form)
to promote a Henry reaction, conditions which were found to
be superior to the literature report of Amberlyst A-21 for a
similar process.” The products were then eliminated to afford
nitrostyrene derivatives using trifluoroacetic anhydride followed
by triethylamine. Work-up of these reactions was achieved
using aminomethylpolystyrene and acidic Amberlyst A-15 as
scavengers to give clean products. The pyrrole ring was then
constructed by addition of fert-butyl isocyanate to the nitro-
styrenes in the presence of the polymer-supported guanidine
base 1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD-P) in tetrahydro-
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furan and propan-2-ol (Scheme 31). These pyrrole products
were further decorated using a polymer-supported phos-
phazene base to mediate an N-alkylation reaction with alkyl
halides and excess halide was removed with aminomethyl-
polystyrene in the normal way. Importantly, benzylic halides
which are not commercially available can be prepared from the
corresponding alcohols and carbon tetrabromide with polymer-
supported triphenylphosphine, further increasing the potential
diversity of this process. Further modification of the product
pyrroles is also possible since, upon treatment with trifluoro-
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acetic acid, cleavage of the rert-butyl esters occurs followed by
in situ decarboxylation to give the parent pyrroles (Scheme 31).

In order to broaden the scope of chemistry amenable to this
multi-polymer approach, it is often necessary to develop new
immobilised reagents and scavengers or alternatively, to modify
existing systems that have been reported in the literature. In
keeping with this philosophy, we have developed polymer-
supported hypervalent iodine reagents’ as it was anticipated
that the rich, diverse chemistry known for these reagents in
solution might translate well to an immobilised variant.”>™
A range of polymer-supported hypervalent iodine reagents
were prepared and characterised and then shown to facili-
tate a variety of oxidative processes, for example oxidation of
hydroquinones to quinones using polymer-supported di-
acetoxyiodobenzene (PSDIB) (Scheme 32). We attempted to
demonstrate the utility of these new polymer-supported tools in
the synthesis of natural products. Indeed, in just five or six steps
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respectively, the syntheses of the alkaloids (%)-oxomaritidine
(16) and (*)-epimaritidine (17) were achieved in high overall
yield in a sequence using only polymer-supported reagents.”
The route begins with polymer-supported perruthenate oxid-
ation of the alcohol (18) to provide the corresponding aldehyde
in quantitative yield. This in turn is subjected to reductive
amination with amine (19) using immobilised borohydride and
following selective protection of the secondary amino function
as the trifluoroacetate, oxidative intramolecular phenolic
cyclisation affords the spirodienone (20). This oxidation was
best achieved using polymer-supported diacetoxyiodobenzene
in trifluoroethanol and led directly to the desired para—para
coupled product in 70% yield with no other products detected
by LC-MS. An advantage of this polymer-supported variant
is that the iodobenzene by-product is localised on resin and,
following removal by filtration, may be conveniently recycled by
treatment with peracetic acid, increasing the overall efficiency
of this process. Deprotection of (20) with polymer-supported
carbonate in methanol resulted in spontaneous intramolecular
1,4-addition to give ()-oxomaritidine (16). This in turn could
be elaborated to a further natural product (%)-epimaritidine
(17), by stereoselective reduction with supported borohydride
in the presence of a catalytic quantity of nickel(m1) chloride or
copper sulfate (Scheme 32). These reactions can readily be
scaled up and therefore, significant quantities of both inter-
mediates and the natural products can be obtained and used
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as starting materials for other combinatorial programmes.
Furthermore, the route could also be readily adapted to provide
unnatural analogues using this general strategy. What is sig-
nificant from this work is that only minimal optimisation
is required since the route is derived from a known solution-
phase synthesis by Kita,”® but uses complementary polymer-
supported reagents to accomplish the same transformations.
However, work-up at any stage requires no chromatography or
conventional purification methods and rather the product is
obtained in high yield and purity only by filtration and solvent
removal.

The natural product epibatidine (21), which has extraordin-
arily potent analgesic properties, has also been synthesised
using a sequence of polymer-supported reagents (Scheme 33).”
In this case, no less than fen polymer-bound reagents were used
to effect the synthesis, including reagents and scavengers
together with resin catch and release techniques. Rather than
commenting on each individual step, attention is focused on the
last few steps of the synthesis. The selective reduction of the
aliphatic nitro group of (22) was carried out with immobilised
nickel boride in the presence of the mesylate and without
concomitant reductive dechlorination of the pyridyl ring. The
key transannular displacement of mesylate by the amino group
of (23) proceeded well under dilute conditions in the presence
of the polymer-supported phosphazine base P-BEMP and any
impurities were conveniently removed by scavenging with
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aminomethyl polystyrene resin. However, the final step in the
synthesis, namely the epimerisation of (24) to (%)-epibatidine
(21), required extensive optimisation. It was eventually found
that microwave irradiation not only accelerated the reaction
considerably, but also shifted the equilibrium in favour of the
desired exo isomer (21) relative to previously reported con-
ditions which gave a 1:1 mixture of exo (21) and endo (24)
isomers.” The amine product was then captured onto a sulfonic
acid ion exchange resin (Amberlyst A-15) and washed to
remove any non-basic impurities. Finally, treatment of the resin
with ammonia in methanol afforded a 3:1 mixture of easily
separable exo (21) and endo (24) isomers (Scheme 33). This
work clearly demonstrates the potential of what may now be
possible using polymer-supported species in multi-step organic
synthesis.

In an effort to demonstrate the power of these methods when
applied to contemporary drug design, the synthesis of an array
of potential matrix metalloprotease (MMP) inhibitors has been
carried out.” A series of amino acid sulfonamides, containing
the key hydroxyamino acid feature common to other MMP
inhibitors, was prepared using six polymeric reagents and
scavengers in succession. Noteworthy in this work is the use
of carbon tetrabromide and polymer-supported diphenyl-
phosphine to convert an acid to the reactive acyl bromide
in situ, prior to formation of the protected hydroxyamino acid
(Scheme 34). This procedure has proven to be very reliable and
has been used in other synthetic programmes.

Previously, this review has highlighted the fact that -
bromoketones are attractive precursors for synthesis (Scheme
21) and two recent reports further illustrate their potential.
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Bromination of commercially available acetophenones with
polymer-supported pyridinium perbromide proceeded well for
an electronically diverse range of examples. Careful control of
the reaction temperature is required in order to avoid poly-
bromination but conditions are readily optimised using LC-MS
analysis. The resultant a-bromoketones were then converted
to benzofurans by one of two routes (Scheme 35).*° Reaction
with substituted phenols in the presence of solid-supported
1,5,7-triazobicyclo[4.4.0]dec-5-ene (TBD-P) affords the substi-
tution product and, upon treatment with Amberlyst A-15, 3-
arylbenzofurans are produced. In an alternative route, reaction
of a-bromoketones with 2-cyanophenol leads directly to 3-
aminobenzofurans. In a complementary study it was shown
that if these a-bromoketones were treated with catechols in
the presence of a carbonate resin, 1,4-benzodioxanes were
produced.®! These could be further modified upon hemiacetal
exchange with alcohols in the presence of an acidic resin
(Scheme 35). Also, a-bromoketones undergo reaction with
thiourea in the presence of a polymer-supported guanidinium
base to give 2-amino-4-phenyl-1,3-thiazole derivatives. This
aspect of the chemistry was used to synthesise a number of
compounds including SCRC 2941-18, a compound recently
found to inhibit the interleukin-6 (IL-6) induction stimulated
by parathyroidal hormone in osteoblastic MC3 T3-E1 cells.

The combination of polymer-supported reagents and scav-
engers could also find application in materials science
programmes. A method for the construction of both phenolic
and amino azo-dyes has been reported using a polymer-
supported nitrite reagent to effect diazotisation of aromatic
amines (Scheme 36). Waste minimisation and operational
simplicity are key advantages of polymer-supported reagents in
this area.®

In perhaps the most comprehensive demonstration of the
scope of polymer-supported reagents to date, a rigid bicyclo-
[2.2.2]octane scaffold (25) has been cleanly constructed and
subsequently decorated utilising no less than eleven different
reagents and scavenging resins (Scheme 37).%® A range of reac-
tions including bromination, ketone reduction, lactonisation,
reductive amination, N-alkylation, sulfonylation and amide
formation were used to alter the functionality at various points
on this bicyclic framework. The absence of any conventional
work-up or chromatographic purification at any stage during
this programme of work significantly reduced the time required
to generate library members and suggests considerable poten-
tial for the way in which structure—activity relationship studies
for example, could be carried out in the future. It is also of
considerable interest to note that a structurally similar library
was previously constructed using conventional solid-phase
organic synthesis on a Wang resin support.’* In this case
however, a significantly less diverse library was generated with a
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much greater development time required compared with the
routes presented in Scheme 37.

Finally, the synthesis of Sildenafil (26) (Viagra™),® a potent
and selective inhibitor of the enzyme phophodiesterase type
five (PDE-5), has recently been completed by our group
(Scheme 38). A key feature of this work is that a convergent
synthetic strategy was used. The heterocyclic amine (27) was
assembled in six steps from readily available n-butanal. A
polymer-supported hydroxybenzotriazole mediated coupling
to the carboxylic acid (28) proceeded smoothly in the presence
of bromo-trispyrrolidinophosphonium hexafluorophosphate
(PyBrOP). This process allows simultaneous activation of
the acid (28) and purification from ester impurities by simple
filtration. Reaction of the resin-bound activated ester with
amine (27) resulted in amide bond formation with any excess
amine being scavenged by polymer-supported isocyanate.
Cyclodehydration of (29) was then effected using sodium
ethoxide under microwave irradiation conditions to afford gram
quantities of Sildenafil (26) in excellent overall yield.

1.8 Conclusions and future perspective

This review has attempted to bring together a large amount of
literature data on polymer-supported reagents and scavengers
(together with catch and release agents) and also illustrates
how they may be utilised in multi-step organic synthesis
programmes. These methods are particularly attractive for
applications in combinatorial chemistry but their potential is
much wider and one can envisage a much greater impact in the
future upon the way that organic synthesis is carried out in
general. The limitations of some of the current technologies, for
example the cost of such materials, will undoubtedly change
as demand increases. However, improved, higher loading
solid-supported reagents and scavengers are required and the
potential of alternative supporting materials such as cellulose,
mesoporous solids, dendritic systems and aerogels should be
fully investigated. The presentation format of the reagents
should also be modified so as to have more practically useful
devices, particularly for automation, which could include
plug-in cartridges and porous pouches for example. New
approaches to process-scale synthesis can also be envisaged,
perhaps utilising stacked reactors, flow systems and surface
immobilised reagents. The development of more catalytic
and recyclable systems will also become a priority if these
systems are to be properly integrated into reaction
scale-up programmes. Due to the importance of these tools for
complex, multi-step, molecular assembly, we should therefore
expect a rapid development of all of these methods and
hence, their increased application in modern organic synthesis
programmes.
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2 Introduction to the tables Reagent: Diagram of the solid-supported reagent with

2.1 Organisation of tables (reagent and catalyst section)

Data entries are generally grouped into tables according to the
type of functionality produced. The heading of each table is
included in the alphabetical contents for easy reference. Within
each individual table, entries are further grouped according to
type of reaction (e.g. aldol, Diels—Alder, alklyation, palladium
coupling) to facilitate comparison of the large amount of
available reagents which can be used to carry out these trans-
formations. A miscellaneous section is also included, contain-
ing data entries that could not clearly be categorised into the
existing tables.

2.2 Representative data entry (reagent and catalyst section)

Aldehydes/Ketones

additional information about the support type (e.g. Amberlyst,
Amberlite) is shown with the reagent loading given below. The
following abbreviations are used for the various types of
support:

@ = polystyrene @ = silica @ = clay
®= soluble polystyrene @ = alumina @= zeolite
@ = polyethylene glycol @ = MCM

@ = carbon

= miscellaneous support
(support material definec
below the diagram)

Perruthenate form

R'= alkyl, aryl, pyridyl

(1.0-1.3 mmolg™) R%= H, alkyl, aryl

Reagent Transformation Data/% Comments Ref. | Prep.
(Loading) Ref.
®/\NME, “RuO, OH 0 Q )OL Y:56-100 | Selectively oxidises 2 3
R'/LRZ R'“R? primary alcohols to
aldehydes without over-
Amberlyst A-26 23 examples oxidation to the respective

carboxylic acid.
General procedure.

Used in a multi-step
synthesis 1.
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In cases of supported metal catalysts, unless the coordinated
structure is explicitly described in the paper, a blank bead is
shown with the metal, oxidation state and support structure
defined beneath.

Transformation: A diagram of the general reaction scheme with
any additional reagents and the number of examples is reported.
The type of reactant substitution is also detailed in this section.
Specific reaction conditions, e.g. solvent and temperature, are
not given as in many cases a range of conditions were used.

Datal%: A range of yields (Y), conversions (C) or purity (P) is
given for the examples reported. Stereochemical information
(ee, de) or ratios of products in the case of mixtures is also
summarised.

Comments: Additional information about the reactions,
especially regarding functional group compatibility, stability of
the reagent and methods for regenerating or recycling is
presented here. General procedure indicates that a sample
experimental method is reported either within the main text of
the paper, in the reference section or at the end. ‘Experimental
section’ indicates the fact that additional characterisation data
is reported and ‘Full experimental section’ indicates char-
acterisation data is reported for all examples in addition to
detailed experimental information. References to additional
related reagents or futher examples are also included.

Ref.: The reference number of the paper (or group of papers) is
given.

Prep. Ref.: The reference number of a paper detailing the
preparation of the solid-supported reagent.

2.3 Organisation of Tables (scavenging agents section):

In this section, data entries are grouped according to the type of
functionality scavenged. Within the comments section, other
functionality that is scavenged by the reagent is included to
facilitate the appropriate choice of scavenger.

2.4 Representative data entry (scavenging agents section)

Alcohols

Reagent Comments Ref. | Prep.
(Loading) Ref.
j:\ Removes: alcohols, 1 1
alkoxyamines, amidines,
~ ‘/\ﬂ E@ N | carboxylic acids,
N 2 guanidines, hydrazines,
@/O\J\Nﬁjo\ EJJ\EQNCO hydroxylamines and thiols.

3 Tables of reagents and catalysts
3.1 Acetals and thioacetals 3838
3.2 Acyl and sulfony! halides 3846
33 Aldehydes/ketones 3847
3.3.1 (From alcohols with Cr based oxidants) 3847
3.3.2 (From alcohols with Ru, Mn, and Mo based

oxidants) 3855
3.3.3 (From alcohols with miscellaneous oxidants) 3858
3.3.4 (From acetals and thioacetals) 3865
3.3.5 (From alkenes) 3867
3.3.6 (From alkynes) 3872
3.3.7 (From oximes and related compounds) 3874
3.3.8 (From miscellaneous) 3875
34 Alkanes 3884

34.1
3.4.2

343
344
35
3.5.1
3.5.2
353
3.6
3.7
3.7.1
3.7.2
3.8
3.8.1
3.8.2
3.8.3
3.84
3.9

3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.21.1
3.21.2
3.22
3.23
3.23.1
3.23.2
3.24
3.24.1
3.24.2
3.25
3.26
3.27
3.27.1
3.27.2
3.28
3.29
3.29.1

3.29.2

3.29.3

3.294
3.29.5
3.29.6
3.29.7
3.29.8
3.30
3.31
3.32
3.33
3.34
3.35
3.36
3.37
3.38
3.39
3.40

(From alkenes and alkynes)

(From a,p-unsaturated carbonyls and related
compounds)

(From haloalkanes)

(From miscellaneous)

Alkenes

(From aldehydes/ketones)

(From elimination)

Alkene (From alkynes/alkenes/allenes)
Alkynes and haloalkynes

Amides

(From amines)

(From miscellaneous)

Amines

(From azides and nitro compounds)

(From oximes, imines and related compounds)
(From reductive amination of carbonyls)
(From miscellaneous)

Amino acids (synthesis & coupling of amino acids

and protected forms)
Amino alcohols
Anhydrides

Azides

Aziridines

Carbonates and carbamates
Carboxylic acids
Cyclopropanes

Diazo compounds

Diols

Enamines

Epoxides

Esters

(From acids)

(From miscellaneous)
Ethers

Haloalkanes
(Monohalogenated)
(Dihalogenated)
Haloalkenes
(Monohalogenated)
(Dihalogenated)
o-Halocarbonyls

Aryl halides

Heterocycles

(5 Ring or smaller)

(6 Ring or bigger)
Hydrazines and hydrazones
Hydroxy

(From aldehydes/ketones —
delivery of H from B or Al species)
(From aldehydes/ketones —
delivery of H from other species)
(From aldehydes/ketones —
delivery of alkyl groups)
(From acetals)

(From epoxides)

(From esters)

(From halides)

(From miscellaneous)
Imines, haloimines and related compounds
Isocyanates
Isothiocyanates and thiocyanates
Nitriles

Nitro compounds

Nitrones

N-Oxides

Organometallics

Oximes

Peroxides

Polymers
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3884

3889
3895
3898
3899
3899
3904
3906
3908
3908
3908
3916
3918
3918
3922
3924
3927

3931
3933
3934
3935
3936
3937
3938
3941
3942
3943
3949
3950
3960
3960
3967
3976
3983
3983
3991
3996
3996
3997
3999
4403
4007
4007
4014
4020
4022

4022

4030

4035
4042
4043
4045
4047
4048
4052
4054
4054
4056
4061
4065
4066
4066
4068
4068
4069

3835



341

342

3.43

3.43.1
3.43.2
3.43.3
3.434
3435
3.43.6
3.43.7
3.43.8

3.44
345
3.46
3.47
3471
3.47.2
3.47.3
3474
3475
3.48

4.1
4.2
4.3
44
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21

3836

Ureas

Silyl containing compounds

Sulfur containing compounds

(Thiols)

(Sulfides)

(Disulfides)

(Sulfoxides)

(Sulfones)

(Sulfonates)

(Sulfonamides)

(Thiocarbonyls, thioesters and related
compounds)

Phosphorus containing compounds
Selenium containing compounds

Tin containing compounds

Reactions

(Aldol and related reactions)
(Alkylation, Michael and related reactions)
(Friedel-Crafts acylation and alkylation)
(Diels—Alder and related cycloadditions)
(Palladium coupling reactions)
Miscellaneous

Tables of scavengers

Acids

Acyl halides
Acid anhydrides
Acid hydrazines
Alcohols
Aldehydes
Alkoxides
Alkoxyamines
AlKkyl halides
Alkyl sulfonates
Amides
Amidines
Amines
Aminoalcohol
Aminothiols
Aryl halide
Aryl triflates
Boronic acids
Carbanions
Carbocations
Carboxylic acid
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4071
4071
4073
4073
4075
4078
4081
4083
4084
4085

4087
4089
4091
4091
4091
4091
4101
4107
4113
4117
4126

4133
4133
4135
4136
4136
4136
4138
4138
4138
4139
4141
4141
4141
4144
4144
4144
4145
4145
4145
4146
4146

4.22
4.23
4.24
4.25
4.26
4.27
4.28
4.29
4.30
4.31
4.32
4.33
4.34
4.35
4.36
4.37
4.38
4.39
4.40
4.41
4.42
4.43
4.44
4.45
4.46
4.47
4.48
4.49
4.50
4.51
4.52
4.53
4.54
4.55
4.56
4.57
4.58
4.59
4.60
4.61
4.62
4.63
4.64
4.65
4.66
4.67

Chloroformates
Cyanide ions
Diazoalkanes

Dienes and 1,3-dipoles
Dienophiles and dipolarophiles
Diketones

Diols

Disulfides

Dithiols
Electrophilic reagents
Esters

Enones

Epoxides

Glycols

Guanidines
Haloformates
o-Haloketones
Hydrazines

Hydride reducing agents
Hydroxides
Hydroxylamines
Imidazoles

Imines

Isocyanates
Isothiocyanates
Ketoamides
p-Ketoesters

Ketones

Meerwein reagent
Metal ions
Miscellaneous
Oxidants

Ozone

Peptides

Phenols

Phosgene
Phosphonyl chlorides
Phosphoryl chlorides
Silanols

Silyl chlorides

Silyl triflates
Sulfides

Sulfonyl chlorides
Thiols

Thiophosgene

Catch and release

4147
4148
4148
4148
4149
4149
4149
4150
4150
4150
4151
4152
4152
4153
4153
4154
4154
4155
4155
4156
4156
4157
4157
4158
4159
4160
4161
4161
4162
4163
4166
4166
4167
4167
4167
4168
4168
4169
4169
4170
4170
4171
4171
4173
4173
4174



Multi-step organic synthesis using solid-
supported reagents and scavengers: a
new paradigm in chemical library
generation

Tables of reagents and catalysts
Tables of scavengers



104 *H =4
18y ‘|Are ‘1qe =4

sajdwexa g
0T M SHUO|LHOWIUON
A [
ST : N
€6 €6 ‘uono8s [eluswladxgy 00T-0:A SN0’ 03N © 'HoaW o ;8@
fore = (.Broww 16°0)
¢
1Rt ‘H =4
|Are ‘|Are =y did
sajdwexa TT =
'uonoas [euawnadxgy An_>n_ © v
o o
*asn Jaye pajokdal ag pinod pue ajgels mo Xmmm - ’ #ﬂm 7\
26 26 | Jre sem uisay uanlb s)nsal 1sag "parebnsanul siawAjod [eI19nAdS | 00T-2Z:A ‘ ‘ O 'HoH °© mm\zm\v O
1Rt =
1Rt ‘H =4
[Are ‘|Aire =
sajdwexa g SIL-uoljeN
I
movAm N wsﬁmowvb
T6 06 ‘ainisiow 0} a|qels s Juabeay 96-S6:A ¢ ¢ O 'HO o RaW
1R ‘'H =4
18y ‘|Are ‘1qe =4
'8 9oUdIBB1 B1S 0S|y so|dwexs 6
TV-INOIN
‘ainpasoid [eisusn
Y] ]
K r
68 88 ‘uonoeal 0y Joud BulAip INoyum pasn sem uisay | 00T-8T:A 3NO" 03N © Ho3W o @
1811 'H =4
|Are ‘|Azuaq ‘1e =4
(.Broww Gz°0)
sajdwexa
8NO o~
y NmJﬂﬂm ®_\,_o/:,m\/\/\o/,_m,,o
98 98 "AIAIO® JO SSO| INOYNM pasnal ag pinod JawAjod Ho "oH © '“(SWLO)ISHOW o ng I
oy (buipeoT)
‘daud | "J9yd SlusWwWon %/ered uoljrewojsuel 1uabesy

S[€)39%0IY) pue S[BIDVY ['€

$)SA[B)Bd pue sjuagdeda Jo sdqe ], €

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3838



1Aire ‘H =4
|Are ‘1Mje = o
'/ 6 9oUdI3JaI 935 0S|y sopdwexe 9 Wi} uol0Ig
GT-V 1sAlaquiy
"ainpasold [esauan
.o > o R . o
86 "parebn(uod sem puog a|gnop au Ji PALLIO) SBM JBLI3 [0UB 81 | 00T-Z9:A mo’os 0 MEOHS [ reos —(@)
1Aire ‘H =4
|Are ‘1Mje = 4
sojdwexs g wioj uojoid
ST-V 1sAlaquiy
"ainpasold [esauan
2 X_m R J.ﬁ_m
96 ‘0T M @Huojjuowiuow 03 djqesedwod | 00T-86:A N0 03N ©' {oN0)oH o) IMOm\@
1AHe =,y
IAie-0 ‘omu ‘ool ‘|Are ‘H =4
sa|dwexa /
S ~
w0 M o ° HO—u 4 || =
56 6 "ainpaooud [essusn 29-0:A L0 o aov—(@)
€'c'T'o=u
IAse ‘|Axre ‘H =y
1Aie ‘H =4
12 ‘IAle *H =
sa|dwexa ZT
'uonoas [eluswiladxg
o o
u I OT Y SUOJ|OWIUON
BN ‘L uz<<, 17 v “
‘el “,94<,:8D iSuol [e1aw Joj AAnIeal Jo JapIO ‘sdnoib aAnisuas N © 'HO3W N
€6 €6 | p1oe Buissassod sajnosjow Uo N0 palsed ag PINod UoNesIe1ddY | G6-0Z:A awo’ oan o ;8@
[Are ‘iAje ‘H =4
1AM ‘H = Y
1Are-0 ‘omu ‘|ire-N 10 1g ‘1Aje ‘H =
sa|dwexs 6
. A Y
uonoas [eyuawadxy mm N N N 0T 31 SULO|LIOWILOW
'sdnolb annisuas o8 © ' HO3W 8
€6 €6 | p1oe Buissassod sajnosjow Uo N0 palsed ag P|Nod UONesIe1ddY | 66-8T A w0’ oam o ;8@
18y (BuipeoT)
"daid | Jod sjuswwon %rereq uonBWIOJSURI] 1uabeay

3839

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



104 *H =4
|Azuaq ‘|Are ‘1qe =4

‘uonoas [ejuswadxgy sa|dwexs 0T
-ADMIS 215Ul y sa)l|oaz pabueyoxs ,eN
pnis dnauy f v«ﬂm va\m o Jﬂﬂm
ET oML Hosoan) O~ 0 . OH
90T | 90T (%.6-TL:A) "'PaqLISIP OS[e sem s[ejade Jo abenes|d onkjoIpAH | 96-8E:A O oA B ) Oho 0 ()
_a\_A_m H = (.Bloww T°g)
IMe =y
‘GOT ‘VOT S92UdIB)BI 89S 0S|V T
sojdwexa g An_>n_ - v
'uonoas [ejuswadxgy o
M I
*Aireuonouny 0><0 = N oH .zm/v|o
GOT | SOT |@Amsuas pioe Jo aouasaid ay) Ul IN0 palIed 8 PINod UONesIelddy | 96-29:A (- O HO o _
(-.Broww 92°0)
W0} WNICUBNA
1Are ‘1A =, OTOT-NX IsAlaquiy
sajdwexa g A . Ov
Om\‘”v =
‘ainpadouid [e1susn -
ano /W.m \.m
€0T | €0T "SUOIIESUSPUOD SUIW| PUe |Op[e 10} PAsSN OS|Y | 00T-S6:A Be] O oMo o ﬁ___vfd
JAuIn ‘|Are ‘|Aqe ‘H =4
|Are ‘|Are =y
sajdwexa QT
0T M SHUO|LHOWIUON
R R
x - b
96 ‘alnpadoud [elauss | Q0T-T6'A SO O3 © (eWO)oH o G
Sldwexe 1 OT X SHUO||UOWIUON /H-UOeN
"TOT ‘00T ‘66 S92UBI8l 98S 0S|V
‘sjusuodwod w\@w o onoMn \@ @ :mOmvb
20T | 20T |lenplApul uey) Jsyaqg paxiom Aejd pue UOiEN JO uoieUIqWOD J9A WO~ osW o e
18y (BuipeoT)
‘deid | "J9H sjusWwWoD %/ered uoljewJojsuel] jusbeay

panu1juod [JS[eIIR0IY) pue S[BINY ['E

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3840



11 "H =
|Aim1s81042 ‘|ANR =,
im1s91042 ‘AjIe ‘Auie ‘|e =y

so|dwexa 1T
]
H7 R
'uonoas [ejuawadxy Y oo /T.m
o_o o o o
9TT | 911 ‘sjouayd Ym [nssa99Ns 0S|y | 00T-E6:D G Q rost—E)
18y ‘JAe e =y
sg|dwexa 1T
97Zd3 redouinul
Mo 0(008I) ﬂ.m
STT ‘ainpasoid [elsuss) | 66-69'A avo oo o -4 ()
|Aanuny ‘e =4
11 "H =,
"€TT 'C2TT ‘TTT ‘0TT ‘60T S9JuUaI8)8l 89S 0S|y sajdwexa TT
*ainpasoid [elsusn vaA_m B Jﬁ_m 9Zd3 redoliaug
‘soNslLIoRIRYD 9 © o X _on ©
YTT | PIoe SIM3T pue palsuolg ylog Paugiyxa yolym isAleled ploy | 86-08:A X G
JAuIA ‘1A ‘H =4
e 1Aqe =y
sg|dwexa €T
PN o o
OVAmV o .IO \/\OI Jﬁﬂ
80T | 80T ‘ainpadold [eisusn 86-ST:A L o 3PIXO WNIUODIIZ SNOIPAH
1A = '
uisal pioe 2)jAalres
sa|dwexa 0T
A . o Nw_ . «w_ Ac_mmh pioe aikolfes = ov
0>0 : OH .
10T | 0T 'sUoIIoRaI UOIRINIISISA o) ISAjered e se pasn osly | 66-TiA s O Ho o 1024 lo
1oy (Buipeo)
‘daud | 'y SuaWwWoD %/ered uoljewlojsuel] 1uabeay

3841

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



oz’ PSN 8q OS[e Aew QT Y SHUO|[LIOWIUOIN

[Azuaq ‘|Are ‘|Ajre ‘1e = o
sajdwexa €T

O _ 0o

9Zd3 ¥ed04Aug

‘alnpadoud [elaus T ) HO -.d
(J ()
60T 'SINSILIoRIRYD PIJR SIMST pue pajsuoig Uylog paNgiuxs Aejo syl | 66-9LA (3}
Azuaq ‘e =1y
so|dwexa TT r—
‘ainpasolid [eiausn
o_o0__. HO_ .M
~ .\ [e) ~
‘uonezuawA|od juanaid C\ o Q %of&@
6TT |01 uoyeN pue |oyode 01 AMo|s pappe a(q 1snhw uelAd-H-01pAyia 16-0G:A 47y
6-0 =U
1t 'H = ‘1o
sajdwexa £z
d wiio} uojoid
‘ainpasolid [eisusn v u
‘uonoajoid-Ip 1ano C Ao o Q A
8TT |ouow jo ANARD8IaS poob analyoe 0} J9pIO Ul 19M 3q ISnW uisay 96-79:A :mOmé
|Are ‘|Are =y
sajdwexa €T
wiio} uojoid
-y 1sAaqui
“ainpasoid [elauss 0.0 -5 HO - Y STV sAuequy
(J o[y
JTT 'sarelisqns palapuly A|[eslials uo pasiop 86-06:A Heos @
|Azuaq ‘|Are ‘1qe =4
(.Broww 0°g)
sajdwexa 6
I1OH G2 X3lllvy
'2inpadoid [elauso Qoﬂm —5 HO -
°U w2
¥0T | V0T ‘uonouny pioe Jo uonelaualial INoYIM pasnal aq pjnod uIsay 86-78:A © zq@lo
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1juod [JS[eIIR0IY) pue S[BINY ['E

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3842



‘uanib ainpasoud [elauas

"JIawoue-g Buipuodsallod ay) Ajrenualajaid aneb sgi
-0-£-9Y-O-¥ 10 asn ‘Ananosias ybiy ui 1onpoid-n Buipuodsaliiod

|ABredoud ‘|AS02AIB ‘|Me=.o
sS4l ‘lAzueq ‘alelede =,y ‘o

sajdwexa /T
[oRY]
1¥le} T
¢ \%\owm O'HO
LH0 HO

[eRY] 0.y
e} P fo/%\ﬂ
%owm ©Ho_u 0,4

0T  8NUO[UOWIUON

)

/2T |8y aneb (saL =8 OVO =) SEL-0-v9v-0-€ JO dsn| 96-TTA
|ABredoud ‘|Azuaq ‘IAlre ‘e = o
< 15A[e1ed © Se pasn aq os[e p|Nod eulwN|yY
sajdwexa GT
‘ainpasolid [eiausn
o_oxd HO - 4
N Japun Q o’
9zZT | 92T |paJols sem juabeay ‘pasnal pue pajeandeal ag pjnod juabesay 06-GL:A C N_%Né
|Azuaq ‘|Are ‘|qe =4
sajdwexa /
Ke|0 syjoidas ysiueds
0 0o HO - o
SAS
() . ©
2T ‘Injssadonsun aiam suoddns eujwnpe pue eolis 66-L2:A L
|Azuaq ‘|ABredoid ‘|Are ‘|Aje ‘| =y
sajdwexa QT
o ou oy Kejo onjuijoey
. 0 M
(J o[y
€T ccT 108l 0} pajre) [ousyd "%08< Al[esaush alem splaIA T6-0'A @
|Are ‘|Are =y
sajdwexa 9
TV-INWOIN
‘alnpadoud [elaus o_od 5 HO - ¥
(J oy
1T 1T ‘pasnai pue pareAloeal ag pjnood Jusbesy 66-79:0 @
19y (buipeo)
‘doid | “sod sjusWwon %/ered uojrewlojsuel juabeay

3843

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



S‘0=X

1A4e =y
|Are ‘A5 'H =4
|Are ‘|Ayje =y
‘uonoas [eyuswuad sajdwexs 6
uonoss [ejuswiisdxy (;Bloww z'T)
. o o
ainpasoud H-X, Nt
ZET | zeT | s Buisn pasisayiuAs aq pinoo sjelade olpkoe pue 219k ylog | 86-08:A © 0 A ﬁ&/\@
|19 =X
J81sa JIayle =y ‘.Y
1&4e =y
*alnpadoud [elsus
sajdwexa QT
'GiZ'T pue T:z2'y usamiaq pabuel
(gre) s1onpoud Jo ones syl "9duULISJAI Ul PUNO) BF URD Saudje e ] 4g =X
a|dwis jo uonejAxoladeoley-z‘1T J0 sojdwexa alow usauIyl o X _ o
B VO -
TET ﬁﬂﬂm \%Nm ° ?m (oYX £aINN G
OET | ‘0T "S399M 10} D, 0 MO|9q B|qels Juabeay | 86-TLA o o : e
(-.Broww 5°0-2°0)
a|dwexs T
o\l/o
"UoN98S [eJuaWILAdXT o B ' lvk@
ng,0 v oo NH N
“JawAjod Jo adAy ayy uo o ®V o ONBy HOng, 0 —T\L09Y C )
62T 62T | pepuadap oires 1onpoud pue pjaiA ‘parebiisanul siswAjod [eiansas G6-GLIA ov0 ovo R
1A4e *H =4
JAuin ‘|Are =y
sajdwexa QT
o o WO} WNIQIBNA
: N MGT-V 1sAaquy
'uondas [eyuawadxy ° I% Yo o andoam
€01 rﬁ%.uﬂz N [fos |G
8zT | 82T ‘pajelinsanul a1am suisal abueyoxa apiueyiue| [e1anaS 08-8:'A e -
‘1o (BuipeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panu1juod [JS[E}IIR0IY) pue S[eINVY ['E

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3844



1R ‘H =4
IAie-0 ‘H =4
sajdwexa g
"Syjuow Joj paJols ag pinod y OT 1 SHUONILIOWILON
pue ajgels sem juabeay auo 1saq ay) sem QT M dIpIoe ayl Ing i A i
pal a1am suoddns olueblour snouea “uoddns ayy 01 punog Apybn vab\ o N
GET | GET |a19m uonodeas ayy Buunp peressush alem Yeyl 11 pue Il ylog 08-€8:A Z(eWO)HS OHHOPI) S Aézvpo
1Are ‘1A ‘H =
|Are ‘|Are =4
11 =
‘66 90U3IBB1 B3S OS|Y sojdwexa T H-UOLEN
‘ainpasolid [eisusn Ay g
s s : SH 40704 Imowvb
. . O Hs ™ T T
YET pasnai pue pajelauabal ag pinoa isAjered 86-GL:A ) 7Ny
(;.Bloww £°2)
BNIS *H =X O
1Rt ‘H =4
|Are ‘|Are =y
sajdwexa /
‘ainpasold [eisusn u
:uwvAﬂ 3NO ﬂm
€eT | €€T ‘PAAISSCO SEM UONESI[e}ae0lylouow 10} AJANDSI8S PO0D) 88-VT:A awo” © ' Xsud ws_o%nm
J8y (BuipeoT)
‘doid | “Jod sjuaWwWon %/ered uojrewlojsuel juabeay

3845

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Are =4

sajdwexa g 0TX-T9V avy-old
"sainpadold [elaus
d.o-1d
S €;
T | IYT 'aeds welB-ninw e uo N0 palied ag pinod uonoeay Y6-TLA (o) o m_z_u /\@
|Azuaq ‘|Are =y
sajdwexa
ud
. e}
uonoas [euawiadxgy o o /L<®
A P 0|
ovT ot 'SaIPNIS J1_BUIY | 00T-28'A 12 v o HO T ud
JAuaye ‘|Are ‘|Aqre =y
(.Bloww 0°2)
sajdwexa 6
- aylaqui
‘ainpasolid [eisusn £6°vdl SLsquy
o . HO .y
b © 192 g o @
6ET | 6ET “1swAjod uo paurelas synpoid-Aq snioydsoyd 16-8V:A o o) 10d ZonN
1f180e-0 ‘H =,4
e =
e =y (,Bloww 6°)
sajdwexa g o
'uonas [euswadxgy by B0y 10 ;\n/& .0
e e [ o/©|o
8€T | 8ET “*10d yum uswrean Aq pajakosl aq pinod jusbeay GE-8'A e o o
|Are ‘|Ajre =y
sajdwexa g ( Boww §2)
'sainpadoid [elsus v
_UJﬂHm quﬁﬂm
LET | LET "SaAIIALIBP apLIoJYd |Ale se paje|os] S}onpold 06-0S:A e} © ‘"o S E&é
(;Bloww z°¢)
o
1kzuaq ‘|Are ‘|Aire =4 ua N - o
sajdwexa g
"auofe 4 uey) aAloeal alow uqﬂﬁm U#ﬂﬂm
9ET | 9ET | yonw sem pue °4ed uo 4y 0} AlAnoeas ajqesredwod pey usbesay | 00T-TLIA o o) o u_v_|o
18y (BuipeoT)
‘doid | “Jod sjuaWwWon %/ered uojrewlojsuel juabeay

sapifey [Auogns pue [V '€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3846



Bloww g
1K ofe “H =, (@] €1)
|Are ‘|Are =,y
A<_>=>_n_ = ov
sa|dwexa g
H
Nfﬂ& Nm/ﬂw_ o sanN ~N 4\0
YT yAAN 'uonoas [eluswadxgy 06-G9:A o o HO - + o
(.Bloww 1)
|Are ‘|Aqre ‘H =4
'uono8s [eluswadxg e ‘e =4 A<s__>_n_u Ov
‘uonesausbal uodn AyAnae Jo sso so|dwexs ¥
awos pamoys Ing ainjeladwal wool Je ajqels sem juabeas ayl H
Nm#ﬁm Nm/jﬁm mgA‘MOuo v SONN \/\2%
YT | LT 'Pa1S8) 219M SJUBA|0S JO AlBleA VY 06-0E:A e} o HO + o
|Are ‘iSyfe ‘|hoe ‘H =4
|Are ‘|Are =,y
sajdwexa zT
'uonoas feuswnadx3y
NN_J;\ -m ,>>_2 Nm /j-m
: . © 10010 *HN
ovT | 9vT uolelpe.ll aAemoloiw Ag paoueyua salel uonoeay 16-G8:A o HO > +é
1Rire ‘H =4
JAuin ‘|Are ‘|Aqre =
sajdwexa TT
A Mo . ;
SYT | ST 'S|0Y09[e 019X-0 3SIPIXO OS[e [[IM pue Jre 0} 3|gels SI IsAfereD G6-GL:A Joﬂ ) :Jo\ 010 .._z+\o
1Rire ‘H =4 (:.Bloww 09'0-050)
JAuin ‘|Are ‘|Aqre =
‘€Y1 ‘2P T S9ouaIaal 98s 0S|y
sa|dwexa gz G 0 - o
'uonoas feuawadx3y
Ao RRY
01010 M
vyl | vl 'S8U0)8Y 0] S|OYOI[e g JO UOTepIX0 8y} o} ainpado.d JusalusAuo) T18-29°A 4oﬁ [9) qu\ - +AO
‘1°d (Buipeo)
‘deid | "o sjusWwwo) %rered uolrewlojsuel] juabeay

(syuepIxo paseq 1) YIIM S[OYOI[& WOL]) SIU0II/SIPAYIPIV ['C'€

S3U0)Y/SIPAYIPIV €€

3847

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1M *H =4
JAuin ‘|Are ‘|Aqre =y

sajdwexa €T
P RN
g hd 01010 Izm/v’O
GST GST "uonoss [ejuswiiadx3y C6-9G'A o o HO - N=
40 g =X
|Are ‘H =4
Auin ‘|Are e = (.Bloww 6'z-22)
“ainpasoid [elauss sejdurexs A dAd = o v
. o o o o
paresauabai ag Aew juabeal e Sy N, :zm/v|o
¥ST | ¥ST |wuads ‘paniasqo sem sjoyodje Alewid jJo UONEPIXO-IOAO ON 96-08:A o o HO N
ajdwexa T A dhd = O v
"sainpadoid [eluswiiadxa [eisuan
0o HO 01010 Izm/v|o
€GT €GT ‘parebnsanul alam spoddns-1awAjod ualayip Jo AlaLeA v 08-G:A PPN [5) A - =
1R 'H =4
JAuin ‘|Are ‘|Aqe =y
sajdwexa g
[N [N
2sT | 16T ‘ainpaooud [eJsUsD) | 86-GiiA 4% o IH 204—@
a|dwexa T
. (.Broww 08°0)
uonoas [ejuawiadxgy . L
n_E.O/%\Vo u:ko/\%/\/o.._
0ST | 6vT "dnoib dH.L 8y aAea|d o3 ybnoua oipioe Jou sem juabeal ay | 19A o o 5 ooaé
1R 'H =4 (;.Bloww €°2)
JAuin ‘|Are ‘|Aqe = o
'uonoas euawadx3y w0} 8yeWwo4yd0.iojyd
sejdwexs g 9z-V 1sAjlequy
‘uonoeal-isod pajelauabal aq Aew
pue sjoyodje djjA|[e 1o} ajgens si wabeal ayl "UMOUS S| SANDBYD A M . .
8vT 8yT |1sow a8yl "parebisanul ajom sarewolyd pue suoddns jo abues v 86-SL:A 4oﬂ © :/oﬂ o ms_db
oy (Buipeo)
‘doid | oM sjuaWwon %/ered uojrewlojsuel juabeay

ponuijuos [](SHUBPIX0 PIseq 1) YIM S[OYO0I[e WO ) SAU0I/SIPAYIPIY [°€'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3848



'Z9T 90UBI8)aI 89S 0S|y
*aInpasoid [elauan

's)nsal Janaq aneb

|Are ‘|Aqre ‘H =4
|Are =4

sajdwexa

wio} arewoiyd
9z-V 1sAllequy

SIUBA|OS Jejod "Sploe d1lAX0qied 8yl 01 UONBPIXO Jaylun) INoyIm Nm/ﬁﬂﬂm Nm/ﬂﬂm YOIOH NN /\G
€91 €9T | sapAyaple 01 sjoyoafe dljAzuaq SasIpIXo Ajjnjssadons juabeas ayyl | 00T-08:A o © HO - +
(.Bloww 1)
1Are ‘1t 'H =4 ‘1o ?zzn_" o V
'uonoas euawnadx3y sajdwexs 0T .
*OIOH +N-NH
19T 19T *AIAnoe Jo sso| Inoynm paresauabal ag pinod Juabeal Y] #E Nm/ﬂﬁm - 2
‘09T | ‘09T |8yl ‘umoys si ajdwexa 1saq ayl "palsal alam suisal jo abuel 88-08'A o o HO
1Are 'H = e
IKie “Yofre = (Bloww 0'p-9°¢)
'8GT ‘2GT S@douaIa)al 98s 0S|y
sojdwrexs 9 A dAd = o v
'uonoas feuswnadx3y .
Nm#m_ @ 010 |HN 7 N\
6GT 6ST ‘parelauabal aq ued Juabeay | 00T-28:D o (o] HO N + =
Amcm_\fumo_o:_}on_ = OV
a|dwexa T
é\ \/\m$ 010 [N N
ST 19T ‘umoys si ajdwexa 1saq ayL ‘palsel aIaM SuISal JaU10 [eIaNaS 96:A S ° HO™ ~~ 2 A
JAre ‘|Aqre ‘H =4 o (.Bloww €'T)
'uonoas euswnadxgy sajdwexs 0T H
£01010 N-O
*AIAno® JO SSO| INoyMm palelauabal aq Aew juabeal 2 #& o
9GT | 9GT |8yl ‘umoys S| ajdwexa 1sag 8yl 'Pasn OS|e 8IdM SuISal Je|iwIS 88-08'A ° o
aplrey =X
1Rire ‘H =4
JAuin ‘|Are ‘|Aqre = (.Bloww 6'€-G€)
. sa|dwexa
ainpadold [elausn | 0T A e o v
besnai quﬂﬁm Nm/ﬂﬁm X010 HN” N\
TGT | TST | pue paressuabal ag Aew juabeay "panlasqo UOIEPIXO-19A0 ON | 00T-T9:A o [s) HO N
ot (buipeo)
‘daid | 19y slusWwwo) %rereq uoljewiojsuel juabeay

3849

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘1A 'H =4 Y

(.Broww 1°p)

A auapeyiydeusseAjod = o v

sajdwexa QT
'uonoas [eyuawadxy y 0190 O ~
4 ﬂ\H 2 J\Hw_ O
69T | 69T | "paquosap ale saipnis uonesiwndo ‘payesausabal aq Aew juabeay 86-06:A o (s} HO
(:.Broww 2°€)
_>‘_m ._\Av__m ‘H = .Hw_ A auapeyiydeusseAjod = o v
sajdwexa QT
'uonoas euawiadxgy O
H ﬂlz By J\E H20100 ®
89T | 89T ‘pajessusbal aq Aew jusbeay 96-06°A o] (s} HO O
1Are ‘1Aie ‘H =
. sajdwexa g
ainpadold [elausn (_Bloww 07)
. o
AIAOE JO SSO| INOYNIM SHIaM I TE YODH é
/9T | 19T |[e49A3s 1o} 3iep ay) Ul pue WNNoeA Japun palols ag Aew juabeay 06-VL:A o HO
10 'H =¥
ud ‘1fire ‘H =
sajdwexa
Nm/ﬁm Nm/ﬁm (;Bloww ¢y)
99T | S9T ‘ainpasoid [eJausD) | 08-69:A i © o qo_ofé
(;.Broww g'€)
Auin ‘|Are e ‘H =4
wiio} ayewoiyD
'sainpadoid [elsus sojdwexa GT 9z-v 1sAjlequy
'SY9aM [BI9A3S 0} ainyesadwal Wool Je Jre Ul ajgess s| Juabeal AN NS
¥9T | ¥9T |8yl -sjoyoore olAzuaq pue 2ljAje 10} 1S8ISE) SI8M SUOROEDY | 86-ELA 4oﬂ © :/oﬂ 7OIOH mms_w_<©
19y (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuijuos [](SIUBPIX0 PIseq 1) YIM S[OYO0I[e WO ) SAU0I/SIPAYIPIY [°€'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3850



1R1re ‘H =4
JAuin ‘|Are ‘|Aqre =
‘ainpasold [eisaus sojdwexe (. Bloww z)
‘syuowW oM 10} J101e2ISap e Ul abeIOlS 0} 9|qels LN L (LR
g g mo_ox@
9/T | 9.T |s!iuabeas ayl ‘panlasqo spioe 01 SapAyap|e Jo UOIepIX0-19A0 ON G8-9F:A o IS HO
|Are ‘|Aqre ‘H =4
|Are ‘|Are =,y
sajdwexa 6
M I
J Wo
S.T S.T "JUBA|OS JO 8JUdSe 8y} Ul IN0 paled suonoeay 06-2L:A M © wo_oé
a|dwexa T
'uonoas [eluswiiadxa ||n4 (,Bloww 0°T)
O~ HO
">j99M 3U0 1o} Yrep ay} o .
v.T | v.T |ul pueonoea ur a|gels "ysaly paredaid §i 1saqg sylom juabeas ay 2SA oG@
1Rire ‘H =4
|Are ‘|Are =,y
d sa|dwexa g
‘ainpasolid [eiausn
(-.Broww 62°0)
d o A o
'sploe 2ljAx0qJed J\ - o /Tﬂ
€1 €/T | dI|sy) 01 pasipixo-1aA0 Ajjeised alam sjoyodje dljAzuaq Arewlid 8/-92:0 o © draLioo HO S:oé
|Are ‘|Aqre ‘H =4
|Are ‘|Are =,y
L+ Pesn aq osfe Aew ansben
sajdwexa /T
(.Broww £°1)
'uonoas euswnadx3y
NN_ -N_ NN_ -N_
J.ﬂ /1 mO_O\O
2.T | 2Lt ‘AiAnoe Jo ssoj Jueayiubis INoYyuM palols aq ued Juabeal ay | 16-08:A o ° HO
1A1e 1Aje 'H =4
"UoNYas [eyuaWLRAdXT sajdurexs 0T (.Bloww 5z-0'2)
‘paipnis a1am Jaoeds ayy Buuiadle Jo s1oays ayL H #ﬁm 2 /TE g
0.T | 0LT | paniasqo sem spioe djjAxoqred 0} sapAyaple JO UoepIXo-1ano ON ¥6-18'A o © HO HEOID0
19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3851

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1AM *H =4
JAuin ‘|Are ‘|Aqre =y

(:.Broww 1)
sajdwexa £z
H
+N
2 Y 2 1t £0104 Z Y
8T 28T ‘uonoes [ejuswadx3 16-9G:A 401 ) :/nr\ - S O
13°00 ‘NO ‘IMe ‘H =,d
JAuin ‘|Are ‘|Aqre =y
. sajdwexa zz
uonoaes [ejuswiadx3 (. Bloww g'T)
"PaAIBSO SpIoe 0} SapAyaple JO uoepIxo Nfﬂﬁm meﬂﬂm
18T | TI8T |-19n0 ON -abeAes|d puoq ajgnop swos obispun sjoyodre Al 66-TLA o o HO Ams_:mo_ué
1AM *H =4
JAuin ‘|Are ‘|Aqe =y
‘uonoes euswadx3
sajdwexa QT
o (.Broww g'1)
29Iy} 1o} peiols ag ued jusbeal syl ‘SUONIPUOD 98I} JUBA|OS in.x Nm/w.x
99T | 08T |Japun uoneipesi anemosdlw Aq pajel|jioe} sem uondeal ayl 66-2L:A o ° HO Ams_:mo_oé
JAuin ‘|Are ‘|Ae =
1Are ‘H =d (.Bloww gz°0)
sajdwexa QT a)uojjowluowW
"POAISSCO SEM S|OYOd[e T JO UOIEpPIX0-19A0 ON "8|ndajow NmJ:m i 8 /Tm
6.1 |awes ayl ul T ueyl Ajpides aiow pasIpixo aiam s|oyode .z 96-28'A o © Hoong, HO
1Are ‘1Aire ‘H =4
|Are =4
‘ainpadold [eisuen sodurexs 6
: =121l
‘1sAfered Jajsuel) (T:0¥T = 12:1S)
aseyd e Buippe Aq pue HOSW JO pealsul JusAjos se DD Buisn NmJﬁﬁm , meﬂﬂm
8.1 1.T | Aq pasealoul a1am SpPIBIA "PASIPIXO 31am S|oyod[e pajeAnde AluQ SY-GT:A o © Hoong, HO mo_ué
9y (Burpeo)
"deid | “Joy Sjuswwo 9%/ered uoljew.ojsuel] 1uabeay

panuijuos [](SIUBPIX0 PIseq 1) YIM S[OYO0I[e WO ) SAU0I/SIPAYIPIY [°€'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3852



‘06T ‘68T ‘88T 'L8T SedUI8)0l 985S 0S|V

1Rire ‘H =4
JAuin ‘|Are ‘|Aqre =

Acm\_m aupuAd / susjAdoidAjod = OV

sajdwexa
'uono8s [eluswadxg
a8 NS 10
16T | 16T ‘'speaq se uey} Jaylel duge; e se pasn JawAjod 66-12:D wﬂ ° :H o 6
(:.Broww £2)
a|dwexa T A arg= o v
‘06T ‘68T ‘88T ‘/8T S99UBISJ0) 93S 0S|V )
N7 H N H U N7 /v|o
6S 'sIsayluAs dais-njnw 1od-auo e jo ued Se N0 palsed uonoeay GSIA o ° HO 2 ﬁ A=
JAuIA ‘|Are =,y
*aInpasold [eisusn sajdwexe / (;.Broww 82)
"panIasqo R HO  w ous Tz 7\
98T | 98T |sem |oyodfe |Ay[e 4dA0 |0yodJe DljA|[e JO UOWEPIXO BANIBISS 68-SL:A oa ° ~ 2 +\/Mv|o
<or UONOBS [elusWLadx3 1Are ‘e =4
Auin ‘|Are 1Ryre =
sainpeooid [eeuss VA IR Ve =, (.Bloww v5°0) (A1)@D
" sajdwexe 0T (:.Broww 89°0) (111110 =
‘uonoeal AIana 10} 1saq 8y} Sem 1sAjered JayiaN
G8T G8T | juepIx0-00 e se pasnh sem °QigeN ) Ajenualajald pasipixo NwJﬂam Nm/ﬂam _%OmJ\G
'¥8T | V8T |aiom sjoyooje Alepuodas ‘serelisqns Jood alem sjoyodfe Arewlid 86-TL:A o O 'Hoong, HO 44
(Bloww €2-21)
u
N=
O NH
i ‘H =4 Q H
|Are ‘|Are =,y N=
sa|dwexa g
'uono8s [eluswadxg
4 o - o
il - b .
€8T | €81 "ANAIIOE JO SSO| [ewIuIW Yum pajokdal ag Aew juabeay | ¥6-69 ‘A o O H HO o_oxo
‘19y (buipeo)
‘daid | "oy slusWwwo) %rereq uoljewiojsuel juabeay

3853

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



HN ‘1AM *H =4

9]
' o
¢l o,
= o x |
96T ‘alnpadoud [elaus Tv-0:D [¢) Nosoé
1Are ‘1Aire ‘H =4
|Are ‘|Aje =y
'uonoas [euawadxgy
sajdwexa g (Broww 1)
‘ainyesadwal
wooJ Je a|qes sem juabeal ayl ‘uonessusbal uodn Aanoe jo Nfﬂﬂm NW_J\E 10t NT_&<©
G6T | GBT | SSO| wos pamoys juabeal syl "palpnis Sem SJuUaA|os jo abuel v | 06-G9:A ¢} (@) HO - S
11 'H =4
|Azuaq ‘|Are ‘|Ajre ‘1e = o
sajdwexa QT
00T-2'd A A o
GST | SST ‘uonoes reuswiuedxy | 26-C6:A o O *0SH HO 00 z@
e 1ol H = (.Broww 0°2)
|Are ‘|Are =y
"€6T 9oUBI9JDI 99S 0S|y
mm_QEMXw oT A aulwaualAyiakiod = O v
"sainpadold [elausn
Ao Ao
6T | V6T *AuAnoe Jo sso| Juealiubis Inoyum palessusbal aq ued Jusbesy 86-CLA 4oﬂ o qu\ NoN_uNm,*b
MAle ‘lAoe ‘H =4
™ _\A_a -y (:Broww v'1-2'7)
T
sojdwexs zg A dhd = o v
"sainpadold [elausn
Z6T A VY
26T | 88T "a18y pajuasald aJe s)nsal 1sag Sy PaulWexs 9Jam suisal oML | 00T-08:A 4oﬂ [S) :/oﬂ hoso?lo
1AM *H =4 (;.Broww £2)
JAuin ‘|Are ‘|Aqe =y
‘06T 68T 88T /8T S3aJUdI3jal 93S OS|Y sojdwexs g A dAd = o v
'uonoas [euswiadxgy g ,
ot & /_\Hm 10D Tz 7 /v|o
4 4> "a)|ge|oAoal Juabeay 66-99:0 o) (s} HO 2 e
1oy (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuijuos [](SIUBPIX0 PIseq 1) YIM S[OYO0I[e WO ) SAU0I/SIPAYIPIY [°€'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3854



'uonoas ejuswiadxy

e ‘H =4
JAuin ‘e =

sa|jdwexa g

Aw:w_>£w>_ca = Ov

. H M Axoiom:m v »ANOQIOV
86T | 86T “Apnis onauy wﬂ ©%o IH - -
1Rire ‘H =4
JAuin ‘|ApuAd ‘e =y
wioy areuayiniiad
sajdwexa ZT TH-WOW
‘paniasqo Buiyoea| [elow oN .
zd 2=l z! T
16T ‘Juabeal a|qe|johoey 00T:A 4oﬂ 0 % :H _‘ony mmzqé
. ;N ._\w__a m_ =4 (. Bloww £'7-0'T)
15’ SISAUIUAS dais-ninw e ul pasn IAPUAd “|Are “IAqe =
w0} areuayiniiad
‘aInpasoid [elousn sa|dwexa €¢ 9z-v 1sAlIaquiy
v ‘pIoe 21|AX0qted aAidadsal ay) 0] UolepIXo Ao o -
ot ‘TG | -19A0 noyum sapAyspre 01 sjoyodje T PasIpIXo Aj9ANILI8S | 00T-95:A 4oﬁ 0 % I/oﬂ oy ws_z+/\o
N ‘HO =X
12 ‘IAle-0 ‘H = o
sa|dwexa g w0} areuayiniiad
9z-v IsAl1equiy
LL X A X ¥
oy | ‘sL o Ho ony ¢
'8y | ‘sv "ainpaodoud [esauaD | 00T-S6:A 2t © ZN ony mv_>_z+/\ﬂu
JAuin ‘|Are ‘|Aqre = o
w0} areuayiniiad
'ainpadoid [e1aus9 sa|durexa , 9z-V 1sAjlsquy
'sjoyooe Alepuodas q.m - ﬁ.m JONY BN o
o /¥ |40 2ouasald ayl ul A|aAI0S|asS PasIpIXo alam sjoyodje Arewld | %S6-9G A o © ‘o HO - 7
1f1re ‘H =4 Bloww 0T
JAUIA ‘A ‘Yorre = GO 0T
wioy areuayiniiad
‘sainpasoud [eleuss sajdurexs 0T Lz-dl 1sApequiy
‘ploe 21jAx0qJes 0} UonepIX0-1aA0 INOYIM sapAyaple A J\.m A /1& o
b - _+0° 9pIXO-N "Ony 9NN
14 9 | 01 sjoyodle T S8SIpIXO 'Juepixo-00 se pasn OVIANL 10 OAN S6-79:A o © HO - g
‘Joy (Buipeo)
‘deid | 10 sjusWwwon %rered uolrewlojsuel] juabeay

Awaﬁﬂﬂmwo pose(q OJA pue nﬁz J—Mm Yim sjoyooge thﬁ—v m@ﬁOa@v—E@ﬂ%ﬂQﬁ—&« ra S

3855

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



JAre ‘1Are ‘H =4 o

(.Broww £°1)

?zzan Ov

‘uondas [eyuswLadxgy sa|dwexs 0T o,
YOUN N-O
— !
"SapAyap[e 0} PSSIPIX0 B1aM 2 #& Nf\& 7
G0Z | S0z |sloyoole Arewld “AlAnOe awes ay) paulelal uisal paresausbay 06-€8'A o o HO
1Are ‘1ire 'H =, ‘1Y (.Bloww y'T)
'uonoas [euawiadxgy
sajdwexa QT
“+ o
"‘PanIasqo YOUN z,\
sem spioe djjAxoqred Buipuodsaliod ayl 03 sjoyodfe Arewnd jo %Jﬂ& NmJ\Hm 7
¥0Z | 0z |uonepixo-1ano ON ‘AlANOe awes ay) pauleldl uisal pajesauabay 88-8/:A o (9] HO
1Are ‘1Aoe ‘H =,4 (Boww g'€)
JAuin ‘|Are ‘|Are =y
HN
sajdwexa 9 Z _ o
[N [N
€0¢ | €0¢ 'uonoas [eluswiLadx3y 66-0S:D Mﬂ o :/oﬂ 65210
spoddns e 'H = (.Broww £2-0'2)
JAuIn ‘|Are = 4
Se pasn usaq Os[e aAey 0T M SUUO|JUOWIUO pue . edlS : =T
dhd =
“ainpasoid [elauss sajdwexa g A o v
‘ainpad0.d Siy} 0} Laul ale sjoyode NmJﬂﬁm i /wﬂm voun HNT
202 202 | .2 211940 "pasnal pue pajelausbal aq Aew juabeal juads ayl | 00T-89:A o ) HO _ +H\v AV
|ApuAd ‘|Are =
wioy ayeueBuewiad
sa|dwexs 9 12y 1SAusqUIY
«: Hoddns e se pasn usaq 0Os[e aney SaAsIS 1e|NIBJON y
' ]
i ('
0L oL "SIsayIuAs dajs-ninw e Jo dais suo | 00T-G6:A o © HO roun m@_\,_w_/\@
18y (BuipeoT)
‘doid | “Jod sjuaWwWoD %/ered uojrewlojsuel juabeay

panuijuod [](S)UBPIXO PIseq O\ pue ‘UA ‘N YIIM S[OYOI[& WO.L]) SAU0)I/SIPAYIPIV T'E€'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3856



a|dwexa T

e

uaydyes ““(H-les) =4

(.Bloww 0g0)

Ame_x%_a_a__amé = ov

‘palpnis © Hoong, O .
2TZ | T1Z |osje alam sisAereo wnipeuea Jejlwis -luabeals ajqedkoay 06:A HO i oos_b
(Bloww z°1-6'0)
IAre ‘|Aoe ‘H =4 92-V 1sAllaquiy
JAuin ‘|Are ‘|Are = o
'60Z doUBI942) 99S 0S|y
sa|dwexa 1z @fz ©0NOVA @ooi
'sainpadold [elausn -
NS NS .
(o) 4 (o) 4 ‘paresauabal aq Aew juabeay 86-88'A wﬂ o I/oﬂ os_m /\o
auoley-n ‘|Azusq ‘e ‘| ‘H =4
JAuin 18y ‘|Are =y
‘ainpasold [eiausn sojduwexo 1z
'sjoyooe Alepuodas
JAA0 PaSIPIXO A|9ANDB9S 1am s|oyodfe Alewlid "reuow pue apsad 28 4& h/ﬂ d
80Z | & YlM SUONIPUOD 83l) JUSAJOS JBpUN 1IN0 PalIed Sem uonoeay 66-T6:A o o HO qor_s_xé
|Are ‘|Aqre ‘H =4
JAuIA ‘|Are =,y
"ainpasoid [e1aus sajdwexa 6
. - . d o d d
ulw TS aJom sawi uonoeal EYVEN (o] e T z f
w s 1 uon v 'p q . N oMA ~ oo
/02 |sem spioe dljAxoqed 01 s|oyodje ,T JO UONEPIXO-IdA0 ON 88-/9'A o HO IMV
e ‘|Aoe ‘H =4 (.Bloww g'T-¥'T)
|Are ‘|Are =,y
. VNN =
ainpadold [elausn sodurexs 0T A ov
‘AIAnoe YOUN  ~ O
JO SSO| INOYIM pasnal pue pajelausabal aq Aew JawAjod ayl Nm#ﬂm Nm/ﬂﬂm - +§
902 | 90Z | uanIb are synsal 1saq ayl ‘pasnh alem sadA) Loddns Jayio om] 68-T8'A o o HO ud
‘J8y (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3857

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1A1re ‘H =4

JAuIn ‘IR =
(;.Bloww 8'1)
‘ainpasoid [eisusn sajdurexd g1 ameo
*SUONIPUOD UONYBaI BY) Japun 3|gels aIam S[e1adeo|y) M Nm/ﬂﬂm
¥ £00BY
8TZ | 8Tz |pue S|el@dy ‘9duelpuly O1I8)S 0} dANISUSS sem juabeay | 00T-T9A o o HO 6
1Aire-0 ‘1Are *H =4 o
sodwexa
! § (.Broww g°1)
o Q ﬂm 0T Y SNUO|OWIUOIN
o I .
viz | 212 ‘ainpaooud [eleuas) | /6-G8:A A cones )
1Are ‘1Aire ‘H =4
|Are ‘|Are =y
sa|dwexa g
uajhe
‘ainpasoid [eiausn otRIEID
NmJﬂ o .o J\ﬂm
912 912 *SUONIPUOD 831} JUBA|OS JBpUN PaJoNPU0d 819M SUONdeal 3y 96-/8'A o O ‘M HO s(fON)ed é
11 ‘H =4
iz Moddns e se pasn aq ose Aew QT M 8)UO||LIOWIUOIA ‘e ‘1Are =y
'2inpadoid [eJauso sa|dwexs g1 (.Bloww 05°0)
"PanIaSCO Sem spioe 0} SapAyap|e Jo uonepIxo 2 2
GIZ | GTZ |-19n0 ON ‘sajelisqns poob ase sjoyodfe dljAzuaq pue .z ‘T G/-0S:A 4oﬂ o :H %oé&@
JAanuny ‘JAwreuurd ‘|Are ‘1qe =4
1Are ‘1Aire ‘H =
‘alnpadoud [elaus so|dwexs g 0T M SUUO|LIOWIUON
'sp|alk 1amo| 01 Buipes)| ‘aoepns Ae|o ay) %Jﬂw_ meﬂ&
€12 |uo papelbap ale spunodwod SWOS "UOISIBAUOD %06< A|[elaus 86-7G:A o © 709 HO @
18y (BuipeoT)
‘doid | oM sjuaWwon %/ered uojrewlojsuel juabeay

(S)UBPIXO0 SNOIUB[[IISIU YIIM S[OYOI[B WOL]) SAUO0YI/SIPAYIPIV €°€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3858



1By ‘e = '

sajdwexa 2
o] (o]
S| et
<] . <]
Gzz | szz 'SUONIPUOD 931} JUBA|OS J3pUN INO PalIed a1am suonoeay 96-T8'A ‘ pJuﬂ o mn ¢ pWoﬂ Sm:ué
1Rire =
‘pasodoud si wisiueydaw v sajdwexs g
(.Bloww 0°2)
"PaAIBSqo sem plalA uonoeal ul doip e ybnoyije pajokoal u u u u '
sem Juabeal ayl ‘sauo}ay pareinjesunQ‘A‘g‘n o1 pasipixo Ajgnop ‘ J\ﬂ 000 ‘ J\ﬂ 21opa’
22 | €2z |a1am sjoyoole payeinjesun-A‘g "pasipixo alam splolals Jo abuel v 06-GL:A o HO ?&é
'uonoas feuawnadx3y a|dwexa T
A auisA1-1-Ajod = ov
aseyd o OH
snoanbe ay} ul ajgnjos sem 1sAered ouswAjod syl ‘uspuadap N.._u/\Q ng
222 | 2Zz |Hd sem uonepixo jo ales ayl eyl pamoys Apnis onaury §9<:D HOOO o O’V HooD OH o Q)
‘ainpasold [eisausn aldurexs T I‘z ,
qong”/  us
"AIAIOR JO SSO| INOUNM Sall [eJanas a: A HOBN G é
122 | T2z |pasn aq Aew 1sAeled "panIasqo Sem pioe 0} UONEPIX0-19A0 ON 00T:A o o |
1Rire ‘H =4
JAuin ‘|Are ‘|Are =
sa|jdwexa g
*BuljoAdal U pPanIasqo sem ANIAIOE Ul 8Sealdul Uy "pajoAdal pue ijﬂ«m 2 J\Hm
022 | 0zZz |perelsusbai aq Aew juabeay ‘paniasqo wnipeuea jo Buiyoea] oN | 00T-LEA o s} HO SO°A/%01Z
|Are ‘H =4
JAuIA ‘|Are = Y
sajdwexa 6
(.Broww 1)
"J0Bal 0] paleAlloe 8 1SNW S|oYod|y "SapAyaple 01 Nm/%w_ . # J\Nm
6TZ | 6TZ | AlonIsnjoxe pasipixo alem sjoyodje Arewd -usbeas a|qejakoey | 00T-69:A o © Hoong HO :Nommé
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uoljewiojsuel juabeay

3859

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(Bloww ¢7-€2)

1Koe ‘1A ‘H =4
. Are ‘1Aje =y
uonoas [eluawadx3y | IMe =; A spueoekod o v
'S8U0)8Y 8JeuIWOoId-0 0] PUB Saud e pue solewose sa|dwexa 0T
aYeulwolq ‘'SapyINs O} S|OIY} SIPIXO 0} UMOYS OS[e sem juabeal "
eez | €€z |8yl "Ajgnuyapul palols ag ued pue suonipuod Aloyelode| [ewiou Nfﬂﬁz Nm/_\& hm.zJT@
‘zez | ‘zez |J19pun ajgels s Juabeas pajpuey Ajisea pue dAIS0II0-UOU SIYL 66-18:'A o © HO o
a|dwexa T
"sainpadold [elausn d'N=X
‘paipnis sem isAjered sy jo soussald b © eino oot \@ o e @
TEZ | TEZ |8ul Ul UouEpIXO JIpoUR JO WslUeBYdBW Byl Apnmis opaumy 06<:0 o HO SN
ITCRTERYRRY GBroww 0'2)
sojdwexs g A dhd = o v
‘ainpasoid [eisusn e . ¥ - /ﬂﬂm
p 7N\
0gz | 0ge ‘AlreanAjered pasn JawAjod Juabeas ajqejphoay | 00T-SE:D o QLRI ARIE  HO 8 IQ\/MVIO
1. ‘H =4 (.Bloww /°2)
|Are ‘|Are =y
‘ainpasouid [eisusn ~
sojdwexs g A dhd = o v
'palindd0
UOJepIX0-19A0 BWOS ‘UIsal pased-dAd ayl YIM ‘sapAyaple o} . 2 . 7
622 622 | sjoyoafe Arewnd sasipixo juabeal siyy jo anbojeue aualfisAjod v G6-0L:A JOﬂ 3) IH o8 :w_\/Mv|o
(iBloww z°¢)
1Rire =4 ‘o
wio} ayewolg
‘alnpadoud [elaus sajdwexa g 9z-v 1sAjlequy
‘uIsal ay} [ENRL 2 e
822 | 82z | oo pagiosge sem uopoeal ay) Buunp pawlioy apiwoig uabolpAH G6-26:'A 4oﬂ (o) :H ford ms:u/\@
1K1re ‘|koe ‘H =4 ]
JAUIA ‘|A1e ‘Yol =4 (.Broww 6°1)
o
“ainpaooud [eisuss sajdurexs 1z S
S
‘PAAIBSCO Sem Spioe 0} SapPAYap|e JO UONepIX0-19A0 A /ﬂﬂm i J\m w v
122 | 9zz |oN "Arewud uey) Ajipeal aiow pPasIpIXO 8idM S|oyodfe Alepuodas | 00T-T8'A o ©' HOEN HO
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuuoo [(S)UBPIXo SNOIUB[[IISIW YIIM S[OYOI[B WIOL]) SIU0II/SIPAYIPIV €'C'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3860



1A41e-0 “ON 10 'H =4

sa|dwexs
1aeey (,Bloww g°¢)
“ainpasoid |eisusg u o ov0
Gh=d = | -— \/@ . @
zl z. “AIAIOE JO SSO| JNOYNIM pasnal pue pajessusbal sem Jawh|og 00L:A On oy o HO. -~y wo
e ‘1Asjle 'H =4
e "|fye =,y
ss|dwexs / (, Bloww $'z-09°0)
‘spouad 2. M Y 190
66z | ez | BuolJoy pasols aq jouuen abesy -pajesausbal aq Aew jusbesy |  86-11:A E'/ o Hl/ )\/0
IA%1e "H =4
e “1oe =y (, Bloww g'e-p1)
"uoIoas [euawpadxy sedwexs 9 e'Lo=u
8ez | 8€Z “Aunnoe 8 M 190 N’e
‘482 | "L82 |40 sSO| Jnoypm papAoss pue pajelsusbal alem suisal Jusds | BE-OLA s} o) HO
e ‘1Aile 'H =4
e |fye =,y
sajdwexa / IOHN N NHID
i RO
pasoud |eiuas) NN
74 \rrna 74 \I/'IH N (:rqr
9gz | 9gz “fuewud vey) Apides aiow pasipixo alem sjoyodje Aepuodag 86-0L:A o [s] HO
1Ase 1Aye H =,y
fue “|Rye =
e fiAye =y 1890 =X
sa|dwexs
1aeey (,Bloww g'g-z'¢)
‘aunpasoud [eisusn u oy y
Y e——— Ty e xuzos—@
Gez | sgz "ANANOE JO SSO| INOYNM pasnal pue pajelauabal sem J8WAIDH | 86-LG°A 0 O '0S™H HO P
(.Bloww £'g-1°1)
aidwexs | ( spweioedod = 0 )
"UoN08s [EJuaWadxX] O o O o
‘Alehuyapu paiojs aq ues yusbeas pajpuey Ajises pue 1 O e I O ngmj(@
¥cZ | vez |ensouoco-uou siy] pajeBiseaul asam Bupul-ssoID JO Sloaye By 00L:A 0
19y (Buipeo)
‘daud | Joy sjuaLIWOo u,/eyeq uojjewiojsues) juabeay

3861

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1D 48 =X

(.Bloww 81-02°0)

1Are ‘1A ‘H =4
|Are ‘|qre =,y
' A apiwelfioediod = O v
*alnpadoud [elsus sajdwexs 6
e H
vz | ‘eve "o} BULIOJYD Mo . x ﬁd(zJ\o
‘2vz | ‘zyz | 8w ueyr aanoeas siow sem JswAjod Buiureuod suiwoiq syl 68-T9'A o} o) HO o
(;.Bloww 1)
Are =4 ‘o
wiio} 8yepo|
sejdwexs 9 9z-V 1sAjlequy
'uonoas euswadxgy
PN N
e | 1ve ‘woy arepouad ayr uey) aAnoe ssa| sem uabeal ayl | 00T-69:A wﬁ o xuu\ ‘ol szq<@
(;.Bloww 9°1)
w0y ayepollad
706-Vdl aljaquy
(;.Bloww 1)
'uonoas euswadxgy IAre =4
w0y ayepollad
‘Jusbeal aAloe 1SOW By} SeM SAITBALISP so|dwexs ¢T 9z-V 1sAegquiy
¥06-Vdl duaquy ayl -sapixo aulydsoyd o1 saulydsoyd
JO UONEPIXO pue SaPIXOJNS 0} SIaPYINS JO UOolepIXO ‘s|oIp Nfﬁﬁm NNJ\& o mmsz<®
vz | Tve |-2'T jo ebenesjo ay) 1oy pasn osje sem srepouad panoddns syl 00T-0:A Ie) () HO _ N
1Koe ‘1A ‘H =
1re ‘H =4
1&1re-0 ‘1Are ‘1Ajre ‘H =y
sajdwexs /
NK ﬂm NK ﬂm
o K|
ore ‘ainpasold [eisausn 96-68:A o HO
4°d (Buipeon)
‘daid | “J9d sjuswwo) %/ered uoljewlsojsuel] jusbeay
d b

panuyuod [](SYUEPIX0 SNOIUL[IISTW Y)IM S[OYOI[E WO.L]) SIU0JIN/SIPAYIPIV €'€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3862



1fire ‘H =4
Wi 1o = (.Browuw £g0)
"sainpadold [elausn v
sajdwexa QT
‘sfeuarew Bunels H
aAnoe Ajleondo jJo uonesiwades ON ‘S|oyodje .z Jo adussaid NmJﬂﬁm Nm/ﬂﬂm HO-N z/\/\@
2S¢ | 2Gz |8y ul sjoyodle T asIpIxo AjoAnds|as ued ‘lusbeal s|qe|ohoey 96-09:A o) © “II00EN o
1R ‘H =4
JAuin |Are ‘e =y
sajdurexs 1 (.Broww $°2-0.°0)
T8¢ ‘ainpasolid [eisusn u
Uy o "oy 1 @
‘0sz | ‘sve 'spunodwod dARISUSS Jo} 3|qelns 16-99°A o | N
(-.Broww 19°'€)
hzu3q "o = S0€-3X eNUagY
sa|dwexa g 5
\
12 S
i - HOL ¥ A
ve | Lve 'uonoes [eluswadxa |IN4 | 00T-ES:A o O %3N o
|Are ‘|Are =,y
(:.Broww 0°€)
sajdwexa 2
'uonoas euawnadx3y N o mv
i o %\/\/\Joa
9y | 9ve *AIAIOR JO SSO| OU Ynm parelausbal sem jusbeal ayl | 66-T6:A o QAN (000) ©
adwexa T (;Broww 9°2)
‘ainpasold [eiausan
HO
"UOISIBAUOI 3)3]dwW 09 oy palinbal o /+m,\/>\Jﬂo/\@
Gz | Sz | alem sjusjeAlnba om] 'ssajinopo S| wuabeas ouswAjod syl 00T:A o o o
(Bloww #2-T'1)
|Are ‘H =4
1Are ‘1Are =y
' A aplwelfioehiod = o v
sa|jdwexa g
‘ainpasolid [eisuan "
vz v B ol 57724\0
e | ‘zve 'pajoAdal aq Aew jusbeay €8-0L:A o o HO o
oy (Buipeo)
‘deud | "oy suswwo) %/ered uoneuwlojsuel| Jusbeay

3863

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



12188 ‘IMjle ‘H =4
19188 1Ale = 4

sajdwexa QT

P v
9G¢ | 95¢ ‘uonoas [eluawLadxa N4 | 00T-06:A o (¢} Ho'  OH OfeN \O
1Are “1Ae =4 o
sajdwexs H-Uolyen
‘alnpadoud [elsus o
NN_L{HHW__ IwOme
[Ye¥4 ‘paressusbal aq Aew isAlered | Z6-28:A 2 e N
1R 'H = ‘1o (;.Bloww 06°0)
sajdwexs g H-uoueN
'uopoas [eyuswadxgy
‘SUOISISAU0D pue spjalk Janag aneb H | 08-T9:A ISm%
¥GZ |-UOIEN M|09Z-XHEN pue H-UOleN usamiaq apew uosiedwod | 00T-G5:0 44
(.Broww z°€)
1Are 'H =, (14120, JHN
1Are ‘1A =,y . NN
‘2inpaosoid [esouso Az ~n A fr
sajdwexs 6
*AIAOE JO SSO| 945 AJUO yim pasnal aq Aew p p
uIsay ‘391N ul pawlopad ssajun ‘pioe dljAxoqied pue apAyaple Nfﬂk Nm/_\Hm z z
€GZ | €Sz |jo0 ainxiw e saonpoid sjoyodfe dley Arewnd jo uonoeay | 00T-0L:A o O F00% I00H  Ho © ©
‘J8y (BuipeoT)
‘doud | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay

panunuod [](SHUBPIX0 SNOIUB[[IISIUL YIIA S[OYO0I[E WOL]) SIUO0Y/SIPAYIPIV €°€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3864



|Are ‘|Are =4
1Rt 'H =4
« 15ATE1RD pIoE 8Y) Sk pasn aq os[e Aew H-uolyeN '
sajdwexa TT w0} uojoid
uopoas [ejuawiadxa |in4 GT-v I1SAUBQUY
4 M.
"1oeal 0} pajie} sapAyaple parelnjes -uopoeal jod-auo ‘dais Nt - 05
09Z | 09z |-omi e 10} uopOEal SUOWWT-IBUIOH B yum uonounfuod ul pasn 16-V9:A o oo (- Im0w|©
o
(@\/ﬂ juz
offe = . * 0 Jouiodos =
1AM *H =4 5 omufiofen =
. Auln ‘|Are ‘1Aqe =
ainpasold [eiauan JAUIA . IMe =y \Faoz\of\
o
*AIAnoe Jo SSO| INoyNMm pajaAdal sem JawAjod ay sojdwexa 9T
]
d o Rl IS NO O
*191Se} pasA|oipAy aiam sje1ade ybnoyie hid /A\ y—=( V|o
6G¢ | ‘sdnosb Bunosiold uoolIS BwWOS panowal os[e 1sAered ayl | 00T-LT:A o © 0 NO© O
11 =
1R 'H =4
JAuin 18y ‘|Are e =8
sajdwexa g
‘ainpasolid [eiausn
Y A Xw_
I : 40~ 0gY FOSH
85¢ "SuonIPUOd 9S8y} Japun djqess a1om sdnoib (Al pue SWAGL | ¥6-¥8A ) O mw ¢ ¢ é
1Rt =
1R 'H =4
JAuin ‘|Are ‘|Aqre =y
sajdwexa QT
*alnpadoud [elauss Lenambep
.o Jﬂﬂm .o o Y]
162 "'PaAIBSO SpIde 0] SapAYap[e JO UONEPIXO-IBA0 BWOS 86-2S'A o o' OH (80770 d 2010
J8y (BuipeoT)
‘doid | “Jod sjuaWwWon %/ered uojrewlojsuel juabeay

(S[&339%01Y) puE S[8)IIE WOI]) SIU0IN/SIPAYIPIV +°€°€

3865

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘1Aire ‘H =4
JAuin ‘|Are ‘|Aqre =y

(.Broww 9:1)

sa|dwexs 0T 0T M ©NUO||LIOWIUON
‘uonoes euswiadx3
NmJﬂ.m Nx/ﬂ.m swio 9
LA9-
¥9Z | ¥92 "SUONIPUOD 8314 JUSA|OS ISpUN Pale|Ioe) SABMOIDIN 26-GL:A o [5) dH10 swio” g
1Are ‘e 'H =, o
sa|dwexa g
. w0y uoloid
uonoaes [ejuswiadx3 . . o GT-y 18AuBqUIY
A : — '
‘9sliawida Jou Op S8JUSJ0819IS-0 "Palddje o © OHOOH' N~ mm\am
€92 |1ou ale sdnolb aAlISUSS PIOY "SAIdBaIUN Bre sapAyaple oneydlly | 08-0G:A o :mowé
1A4e =y
1Are ‘|1Aire ‘H =4
|Are ‘|Are =y
sajdwexa TT Lualke|D
0T-Y anuojuag
‘ainpadold [eisuen
4 /ﬁﬂﬂm A Xﬂm
2¢9C | 29¢ ‘s)nsal sejiwis aneb srenu (11)1addod pauoddns AejD | 00T-29:A o o (HS 7S e(*ON)ze é
1A4e =y
1Are ‘1Aire ‘H =4
|Are ‘|Are =y
‘uonoes [euswadx3 sojduexs 6 uayerd
‘auexay yum OT X SyuojjuowuoN
Buiysem Ag panowsais Adwis are ing Aejd ayj 03 puiq Jou op m_o_._t Nm/:\h 4 v«ﬂm
192 | pazieuonaunjouo|y “Ae|d ay} 0} puig Ajlensn sjoly} pazifeuonaunjig 16-/8'A [¢) oM 84S 7 SpH %ozv&é
18y (BuipeoT)
‘deud | "oy SUETNoe} %/erea uoljewlojsuel | jusbeay

panunuod [](S[e)99.0IY) PUE S[E)IIE WOL]) SIU0Y/SIPAYIPIV +°€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3866



'uonoas [ejuswadxy

‘PBAISSQO SeM Wwnipoys

o s

a|dwexa T

s

Y 000 H v

196 jos

ydd
oouy”

/ o

s ng

2.2 2.2 | o Buiyoeas| oN "AnAnoe Jo sso| Inoyum pajahdaal aq Aew isAjered 69:D
"T/Z 92Udl1ajal 99s Jarem ul Ayjignjos Juapuadap-ainreladwal
9SJaAUl Ssisajluew yolym IsAlered punoq uisal e o4 0.2
90UBI9Ja) 99S P3J00I UBYM } S8SI|iqowilll INg SUORIPUOD UonIeal
|yl Japun wnipoys saseslas Jeyl 1sAjeled punoq uisal e o4
‘pasn uaaq os[e aney ., VINING Bulpnjour g, suoddns aAineusaly TT-G=U (;.Bloww 0t°0)
'uonoas euawnadx3y sa|dwexs A
w-©- O)
‘ssao0.d v y
9¢ | uonebojowoy ureyo onAeres e jo ued ale suonoeal asayl SP-0'A oAk ©'02'H SN ecmd
(.Bloww Gg'0)
Qdd
‘ainpaoolid [elaua °
P ! 9 ajduwrexs N~ i =
I
T:L'€-T:G=(qeoley °
2 o €
192 | 99z "PanIasqo sem uonoeal apis uoieusBolpAy oN 08<:D \F< M NG NG ® N vy |o
(:.Broww 0g0)
|Are-0 ‘|Mqre-o ‘|Are ‘H =,d 0 o
1Rtre ‘H =4
HO _
sajdwexa TT 00N o
'uonoas [eluawiiadxy tdd N0
| ! - Udd
‘sauale JAUIA pue Sl1ayia JAUIA woly sapAyaple o \/ﬂﬂm o \H\
G9Z | §9z |payoueiq jo uonewIo) aAndsasolbal sanlb JawAjod a|gnjos SsIYyL | 00T-LT:D OHO OHOD o ;mro
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

(SoudY[e WO1]) SAUO0IN/SIPAYIPIV S°€'€

3867

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Ae ‘H =4

(.Bloww 0%°0-02°0)

|Are ‘|Ajre =y
sajdwexs agd
-21Npa00.d [eI1oUSS ~t) -0
o
o
"S8UO0 A A , y
8.2 112 | 9119A9% 10} ueyr 1amo| Ajjesaualb sem suia|o 21[9A JO UOISIBAUOD G6-GT:A o 000 i :md
(;.Bloww 0z°0)
Ydd
add
|Kre ‘e =4 Hdd
'G/.Z 9oUdI9fdl 939S 0S|y
g ! sodwexs g gé = o
'uondas [eyuawadxy
o
T
<]
9Lz | 9.2 ‘pansasqo sem Buiyoes| wnipoyl o 001D /\Jﬁw owow oo )
(- @)
. Ud udud ud
s‘o=u Hd  Hd
soldwexs ¢ BN:OS ud' ud s:0
‘umoys 3 /\$/ NN
v1z2 | wlz |si1sAeres iseq syl -pajebusenul siom SISA[eJed JSUl0 OML o © 0o H \+/Mv|o
(;.Broww ge'0)
H
Add N o N o
10400, J
d
N
sa|dwexa g Add N N
'uonoas [euawadxgy LECRI ! w\/ /f_x
19188 ‘|Ae ‘e =y Ad }
‘suopIpuod uopoeal uodn Juspuadap a1am soljel JoNpoid ° N
‘palpnis alam suoneiauab Jawiipuap jo Aldlen v ainyeladwal . Y] 0 g~
! | - - N .
€/2 | €1z |wool e alaydsowie uaul ue Japun palols aq Aew 1sAfered 66-25:D o o)ﬂ © ‘00 H i @Aw\m
J8y (BuipeoT)
‘doid | "oy sjuaWWoD %/ered uojrewlojsuel juabeay

panu1juod (SoU[B WOL) SIU0I/SIPAYIPIV S'€'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3868



11 =4
1Rire ‘H =4
"£8Z 9oUBI9Ja) 99S 0S|y soduexs §
‘ainpasolid [eisusn q e
o H_o A o © e = o v
'suonipuod M0 40 .
Jajsuely aseyd Japun Ino palIed S| uodeal ayl paldkdal JT/X{ + YO0 4%& © 00 'H w\/\
¥82 | 8z |sSem juabeal ay) usym paniasqo sem pIalA Ul 8SeaIIaP |[ews v 00T:D o o Q&Emé
a|dwexa T A<>n_u o v
‘ainpasolid [eisausn q e
SHO
O/ SHD 0~ — NG ) r_w_.z\ N\
z8z | 282 “Ti€ = qre oney v2:0 SR 0T O00H® _
HO3N =A
(:.Bloww 0°1-05°0)
a|dwexa T
2
"T:T = 9+Q'e oney \J\/\
o+
O gq e
'PAAIBSCO Sem g . O P
192 | 192 |Buiyoes| oN ‘awn jo spouad Buo| 1oy paiols aq ued 1sAjered ayl 00T:A \(/\ S NN o -
19159 ‘|Are ‘IAe =4 = M@u_v Udd
‘ainpasolid [eiausn T f
o o =
*7:9 01 00T:0 WOl Sem g:e oirey sojdwexe y
“Runpoe a °
JO SSO| aWoOS Yum pasnal aq Aew 1sAjered 'sjuanjos olueblio 0N+ ot e 1
182 | 18z |lewdou ul 8|gnjosul INg ‘SIUBA|OS SnoJoN|} Ul B|qN|os Sem JBWA|od | 00T-8L:D I O *H0o cmb
1A *H = \W\o Q
JAuayd ‘42159 ‘| = oy /w_ °
aad O
sajdwexa ¢
'6..Z 9oUBI9J0) 89S 0S|y JE| O O
. i X
'uonoas euawnadx3y \ R " " O O
26-18:99 5 o H oo N Y
08z | 08z ‘umoys si ajdwexa 1saq a1 ‘apew alam siawAjod [elanas 18-19:D o
"Joy (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3869

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Aoe-0 ‘|Are ‘apiwe ‘|Aye =y

sajdwexa
0_/ o
. od Jo@
/hﬂw_ : H
59-0z:09 P _ NG Q\/‘
16C | 16¢C ‘uonoss [euswuadx3 | 00T-22:0 o O 00 °H O
4oUS D o
a|dwexa T N
ydd = Nyuyq
ud w © HMVL
062 'pIaIA reando Jo AlAnoe Jo SSO| €/:99 O~ . /ﬁ L ud %\
¢ - R N © 00 *H w
062 682 | OU YuMm pasn-al pue uooeal ay) Jaye Palanodal sem isAfered ay L ov-6:D o
a|dwexa T (-Broww 2°T)
‘reluswiiadxa N4 ° P oupuAdifuIn-p pue
o NN uajAdoudAjod jo sowAjod-0D = O
"palpnis suonipuod snosuabowoy pue snoauabolaiay Jayio PYom N
Auew 1oy ueyr Jaybiy sem T:£8'T = (9+Q):e JO onel 3yl "PaAISSUO L/M/\ * m,v € H0o (09 @0 - N7 N\
882 | 88z |os|e alam sjonpoid uopesUSpuOd BpAyaple/|0yodje BWOS 00T:D Ox PPN —
1AM *H =4 )
JAuIn ‘IR = SY 'd =X
‘98¢
90uaJ9jal 93s xa|dwod dlferdwiq 0D-NY B Yyum ajdwexa ue Jo4 sajdwexs g €00)00 00 €00)
‘ainpasoid [eisusn g KS -0 ud
R A W
182 | /8¢ ‘siawoslolfal Jo ainixiw e paonpoid uonoeal a8yl | 98-EG:A o O 09" °H ’ ud — /\G
a|dwexa T
2
'uonoas [euswadx3y .
Bloww
o o e
‘WwaIsAs 1sAeres snoauabowoy ayy /n_\ﬁ\ + © '"H'00 Z "
UM |am saledwod YdIym T:¢'€ = 2+0:e oey ‘umoys si ajdwexa N mﬁoovoo‘mﬁoouooié
G8Z | S8z |1saq ayl "paulwexa sem sisAeled punog-lawAjod jo abues v 86:A o N._n_/n_kxofu
18y (BuipeoT)
daid | "oy sjuswwo) %rereq uoljewiojsuel| Jusbeay

panu1juoo [](SIUIN[e WOL]) SAU0IIN/SIPAYIPIV S°€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3870



"00€ 90UBI3)31 893S 0S|y

1011 'H = 4
|Are ‘|Ajre =y

sajdwexa /

(.Broww 0°€)

o z
10€ ‘uonas [eluswLadxy | Z6-08:A ol wdd—@)
1R ‘H =4
18y ‘|Are ‘1qe =8
sajdwexa g
'86¢ 9oUDIDYDI 93S 0S|y
9] (X0 o AUdd
g ¢ 0,0
662 | 662 |@seyd uonn|os ayl yum paurelqo asoy) 0} a|qesedwiod alam SpIaIA 86-C9'A o o o 2d o~
a|dwexa T
SN (.Broww 1°1)
‘ainpasoid [eisausn 0
9iETITE = 2:g'e oney | 3 2
€T TE =2:q:e Ol AR
\JO? © "0 'OH WM BN :ZU\UZZ Zvv _ o
aualfisAjod 01 pasedwod Aljigels SAIePIXO-0WIaY} + d N
pasueyua pajessuowsp Hoddns ayl ‘sa|9Ad XIS Jaye pasijiqels NN
162 | 162 |AuAnoe pue aj9Ao 1sii 8y} Jaye pasead Buiyoes| wnipejed 00T:A ¢} ::Eb
a|dwexa T
o (;.Bloww Gy0)
'GBZ 'V6Z SOOUBIBAI 9BS JUBLIRA WNIPOYl € 104 PO
I} -
‘T:2°2 = q:e oney ‘1sAferes JawAjod ay) Buisn usym pawioj sem + oo O T <o Ov
1onpoid AOYIUAOYIeN-IUE SSaT ISA[eled snoauafiowoy snofojeue e
962 | 962 |8y ueyy sainyesadwal ybiy re sjgels alow sem IsAered ayl 00T:D O~ :%n_lo
(Bloww £°1-€'T)
|Are =4 :&7 N N
sajdwexa g no N g
o = O
Nt NP
€62 | z62 ‘UMOYS aJe S}NSal 1Sa( ay) pue palpnis alam siawAjod [elansas 00T:A o o e (0rd 6
18y (BuipeoT)
‘doid | "oy sjuaWWoD %/ered uojrewlojsuel juabeay

3871

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘1Aire ‘H =4

|Are ‘H =¥
wJoy AinoJa
so|dwexs g BH-uoeN
*aInpadouid [elousn
RRNY — mx\meva@
90¢ | 90¢ "AIAIOR JO SSO| INOYNM pasnal SsemisAlered ayl | €6-G9:A o © HOY e 7
aidurexa T w0y areyns AINdIs
Gecaiex-0sz
HO HO
JXA ‘O°H Pz +0SH) B
S0E | S0 'uonoas [eyuswadxa |4 08:A o © \\A OSPH/H Omé
194 (BuipeoT)
‘daid | ey sluswwo %/ered uonewloysuelL 1uabeay
(souAy[e w01, ) Sou0)I/SAPAYIPIY 9°¢"€
a|dwexa T o _
SN R
ng,
L —se ()
I
¥0€ | v0E "Apnis onau o (O] d
auo01ay ‘Ialse ‘|Are ‘e =,4
1Are ‘1Aire ‘H =
(-.Broww 0z'0)
sajdwexa zT
v0S0 - \J
4 \
d o K N
St —~ LN O]
O o ©'Or.N
€0¢ €0€ ‘ainpadold [eisuen 06-G9:A R 0
(;.Broww 9°2)
a|dwexa T
d4gS XamoQg
*aInpasoid [elousn oMY o
0:03 [ )-o03 S
z0e | zog ‘suonoeal sisA|ouozo Jo Buiyouanb aAizONPal 8y} Joj pasn uisay 26:A 0% 0 HI0D 700 %m@l@
194 (BuipeoT)
‘daid | ‘194 sjusWwWoD %/ered uoljew.ojsuel ] 1uabeay

panuyuod [](SIUI[e Wo.L]) SAU0IIN/SIPAYIPIY S°€"€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3872



AN %0 =X
s ‘491se =4
' (. Broww gg°0)
sa|jdwexa g .
ud
*alnpadoud [elaus . S50
= H = £(00)0d
X ~
0TE | OTE ‘uonoeal pueydj-uosned snoauabolsiaH 99-/G:A °© X 000 Z al
sajdwexe z (:Proww £1-5°1)
*alnpadoud [elausd ud ST-vas
=—ud + 7
‘00
60€ | 60E | ‘pasnaiaqg Aew 1sAjere) ‘uonoeal pueydl-uosned snosuabolaloH 9e-TT:A 0 © N oolo
0 ;8N “d0 =X
|Are ‘1S ‘H =M
sl ‘1188 ‘|Mjje =,y
sajdwexs (Broww £7-5°7)
ST-vas
‘ainpasold [eisausn A B
q= X
60€ | 60g | "pasnal aq Aew isAlered ‘uonoeas pueyd-uosned snosuabolsaloH 86-88'A ongUx ) o~ 0o |o
199061y
z'T=u
0 “HO =X ‘o.z@\o
1Anis ‘|Are ‘e = +
sa|dwexa g
‘ainpasolid [eisausn 020
v s(00) 02 f@ N
uabeal a|qesnay “lawAjod ay) 0} punog urewal sanpisal Jeqod WJ v Hsl o\Jz/o
80E€ | 80€ |pasipixo ayi dn dlom UQ ‘uonoeal pueydj-uoshed snosuabolaleH 66-TGA J
1Rire =
sa|dwexa
! € wJoy AinaJa N
o ZXMOS XamoQ
o z
! uJ\ 6H [s0s
L0€ | LO€ 'uonoas [eluswadxgy ¥8-GLIA [¢) iz ﬁ = é
don (BuipeoT)
"daid | 19y sjusWwwo)n %/ereq uolrewlojsuel juabeay

3873

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e jie =4 Y

"ainpaooJd [elsusg) sajdwexa 0|
‘Buneay pabuojoid pannbal jng suopuo ] ,j\_m zH ¥ W
FLE ¥LE |ewlayl plepuels Jepun _uwc.totmn_ 0S| SEM UOJDESJ BU] E6-B9°A (o] Lyl z.OI wD_m_.._I@
1Ae ‘Ife =4 "
sajdwexs z|
Nmaﬁj it o8
€lE | ElE ‘ainpaocoud |eIBUSD) | bE-ZLIA o © M Noon ,o_mmzle
AU ‘e fife = Y
sa|dwexa G|
(.Bloww gZ)
& ,_.j_m M. ¥
ZlE | ZlE ‘ainpaoosd [BIsUsD) | GE-2GTA o oM Non ‘00-@)
48 =X
1412 'H =4
1K e =, (,Bloww 6'2-2°2)
sajdwexa Tiu Ou
zd. - H .M
g T R
¥sl | vSl ‘ainpaooid [RIBULD) | OB-BBIA o o Neon x00 Jzﬁvlo
el e (.Broww 0°z-6'1)
e e =y v
“ainpasald [eieuss) se|dwexa 9 (ana= Q)
"8|geWLWEY INg BAI08)8 H /_ﬂ,m E/q_m . 2
LLE | LLg |adow s enBojeue aseuyd uonnjog ‘pejessusBbal aq Aew juabeay | 08-GZA o o Ny 20U N
iKae ‘|1fxe 'H =,y
1he =y (,Broww '1-g'1)
sa|dwexa
ees (ana= O)
eH. - H MM
A . H
Z6l | 26l ‘ainpaood [RIBUSD) | 0B-09:A o © Mo omoov—)
oy (Buipeo)
‘daud | Joy SjusLWIWOY 9 /ereq UoljEeWIo)SuURL | abeay

(spunodwod paje[a.a pue SIWIX0 WL ) SAUIN/SIPAYIPIY L'E'€E

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3874



gidwexs |
0 HO
‘ainpasoud [elauag
‘SUONIPUOD O ©' OH MW s..o._. )
Obg |9ABMOIOIW 8UY) UBY) JUBIDIE SSB| 8JAM SU0IjoBS) |BULISY] BOIA [s] HO G
) d ajdwexa | 6 .
uoNjo8s [ejuswadxy o Ho (, Bloww p-g)
“Auanoe ] O
Jo ss0| Jnoyum pajakaal pue pajessusbal aq Aew juabesas juadg (s} = I I@
GLE GLE | uejennba aseyd-uonn|os Sy} SB SA0E SB SEM UISS) 2|gN|os 8yl £OIA o HO wo'
apYINs ‘OyHN ‘HO®HO ‘18188 'H =Y
sa|dwexa g
o HO (,.Bloww g-¢)
‘aunpaooud [esausn -
G6<'d o o M u(O._. @
zl zl “AIANOE JO 50| INOYNM pasnal pue pajelausbal sem sawkjod sy 00L:A o HO w0
Joy (Buipeo)
‘daid | oy sjusWIWo) o, fereq uopewIojSURL | jusBeay
(SNOdUB[[IISIW WO.d,]) SIU0INY/SIPAYIPIY §°€°€
B8N ‘S| HN “AX0IpAY YdHN =4
[Aun “hae ‘1t 'H =y Y
sajdwexa 0z L0} UOj0Id
: G-y IsApequy
uonoes [ejuswadxy 4.y MM
16<d e A
69z | 9l "SUORIPUOD BSaY) Japun paanins sdnoib sasuss pRY | 86-L9'A o o = %%I@
AxoIpAy ‘SLHN ‘UdHN =
We 'H =4
Kie =y
‘uonaas |ejuawadxy sa|dwexa ¢ (, Bloww g'g)
‘Rinnoe ¥ u MM w0
10 $s0| INoyNm pajakosl pue pajesausbal sem juabess juadg YT - u_\ I I@
GLE | SLE | ueeanbs aseyd uonn|os ay) SB aAlj0E SB SEM LIS 3|QN|0S SIUL 8L-LLA o ] 5 o'
19y (Buipeo-)
‘daud | Joy sjuaWIWo v,/ereq UoEWIOISURL | abeay

3875

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



ajdwexa |

0 HO HO
(,Bloww g'})
‘sauouinb o) sauouinboipAy g © HOO"g, g rovs-@
6Lz | 6Lz |1eylo sesipixo os|e juabesy pepfoal aq Aew juabesy 0L:A [s} HO Hoss
1AE H =4 d o
sa|dwexs gz
(8]
Nmi e Mz j < LINOIN
_L\ x
0 2o Y
]

8le | 8le ‘ainpeooud [B1sUsD) | £9-Z9°A g :H o —€)

ajdwexa |

0 HO

dooken

G O OH MW

Le “ainpasoud [RIsueD LEA 0 HO “eonmo—B)
: adxa ||n £l =
uonoas |ejuswuadxs ||n4 1AM =y
‘pasnal pue pajessusbal sem yusbeal Juadsg sojdwexs ¥
'STIJELLOJE JO UOIJEUIPOI 8U) PUB SUOIEPIXO J8YJ0 JO Jaquinu e OH\/“J,A_N_V - HO - \/n._(m_w_v
108)Je 0] umoys os|e sem Juabieas ay| -auszuaqopolfxolaselp Yum /m\ [} J\ wa @
vl ¥. | no pawes suonoeal o) spaif seiwis aael jusBeas osuswAijod syl | Z6-981A HO ovg
gidwexs |
=
@0 O OH MK = _ oH WO

ove “aunpagoid [eseuas EFA 0 HO v ©
‘Joy (Buipeoq)
‘daud | Joy sjusawwon o /eleq uoneWwIoSuR | juabeay

paniiuo>—(Snodue[[3ISIu

WO ) SIU0IN/SIPAYIPIY §'€'E

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3876



[Auayd ‘|&re ‘H =

(.Broww £-2)

sa|dwexa
e (n- @)
‘spioe aljAxoqred 0} sjoyoole HNJW® o Hw_/\ﬂw 7
62¢ | 622 |Arewud pue sauouinb 01 ssuouinboipAy sesIpIXO OS[e ulsay 86-07:A o foi :qmv|o
IMre-o0 ‘10 1a ‘Idfre ‘H =
sa|dwexa g
‘ainpaoolid [esaua
P _ ° z ~ (.Broww 02)
5 -
‘uonepIxo d1jAzuaq Joy X o S
T2ZS | TZE |IepIxo pliw pue Jusldya "SYIUoW Xis 10} d|gelrs sem juabeal ayL 89-TEA o o0 -B)
N o
a|dwexa T m ¥
N O
‘ainpasold [eiausn ng, ng, !
o= »O { p-oH
‘uanIb 0 0 v
0ZE | 0zZe |aJre synsaiisaq ayl "pasisayiuAs aiam siawA|od Jejiwis [elanas 69:A "8, ne,
ey ‘iixre ‘H =
AxoIpAy ‘|Are ‘H =4
AxoipAy ‘rey ‘iAre ‘H =y
sa|dwexa g
(;.Broww Gg'0)
o
o B & A xz_|_,,_\
@
\ﬂU/ R i <08 oo )
‘uonoas [eyuawLadxgy M I C © o D B -
-d | ‘ wws_z /\@
6TE | 61E “Apmis onaury o .
adwexa T (.Broww 62)
° (- @)
LI e O :
£ N\
vST | ¥ST ‘ainpadoud [elaus I6:A o 8o Jz@lo
bty (BuipeoT)
‘dalid | "Jod sluswwoD %/ered uonewloysuel| 1uabeay

3877

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



1A e 'H =y

HHleH=H
sajdwexs J 1By =%
-] /\;n EJ\_E
| "Ny
oze ‘umoys S! ojdwexa 158q UL "PaIsal a1om SIOWAIOD [RIBASS | 1GZEIA g ) M x -0
(, Broww 5Z)
ajdwexa |
Wid =
) (- ©)
<l o
¥SL | ¥51 ‘ainpaooud |rauss) Z6A g © HO oo mzulo
1fae ‘porre = 4
sajdwexa gz
‘ainpaowd [esausny
“fuea) s| uosod 2ifzuaq AL i - 4\@ = s [
GZE | SZ¢ | pewuo) sue sjoyoojy “uomsod oyfzusq sy o) oyoads S UOHEPIXO | 00L-0PA o rouns—F)
ajdwexa |
{ \
= |
‘aunpeooid |RI3US) @ @ _/ISU\/\@ Ox_
2 O =
vZE | ¥ZE “Auaioe jo sso| [ewiuiw e Ajuo yim pasnal ag Aew jsfeen OLA 0 H__._B.d
HN 1ofe 'H =
‘EZE 'ZZE S8IURI88I 888 OS[Y H .
\.._._ I P
‘uoeuLOjSUEl) = o o)
961 |siyy @jelpaw o} pasn uaaq osie sey Aep pase|nd wnwoyd W00 Q Loou@
4oy (BuipeoT)
‘daud | ‘joy SUBWILLIOTY o feeg UOIJBLIO)SURL | juabesy

PANUBUO—(SNOIUB[JIISILU WOL]) SIUII/SIPAYIPIY §°C'€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3878



a|dwexs |
(,.Broww 0°g)
‘umoys si ajdwexa }saq 8y "palss}
alom s)sAjejed Jaylo |esanas sjonpousd juswabuesreas Jayjo O“/\@/ .
Le€ LEE |J49A0 uonewlIo} BPAYSPIE 10} BAROBISS %08-69 S! ISAleled 8yl | 001-05:D ° o 5051@
a|dwexs |
oo\
— engug- ™ ‘NaIv (i 50 (,.Bloww g})
‘deys /: ot 0 W0
0€E | 62€ |puodas 8y} Ul PaABS|O SeM Bjelpawiajul Ous|ds punog-uisal v 1EA o 58!@
a|dwexs |
[eNgeL Q
NIV HUSENE (1 g0 O (.Bloww ')
‘days © 0wWo I
. I _m_owle
0EE | 62€ |pPpuodas 8y} Ul PaABSIO SEM Bjelpawiajul ous|as punog-uisal v G8A e}
a|dwexs |
o
20%H (1 o (. Bloww g'1)
-doys (eX( 0 9v0 ,
0EE | 62€ |puodas 8y} Ul PaABS|O SeM Bjelpawiajul ous|as punog-uisal v 06:A %w!@
1A =4
J2e UONBULIO)JSUBI}
sly} Joj pasn useaq os|e sey Aejo pase|id wniwoiyn so|dwexs 9
‘ainpaoold |eisusn o
|
‘uonepixo dljAjje 1o} oy1oads s Juabeal fﬂ © ‘MW ‘HOONg, ‘20es /ﬁ
82€ | 82€ |8Ul "uonelpel aABMOIOIW Japun spialA Japag aneb uonoeal ayl G8-89:A s o O
‘Joy (Buipeoq)
‘daid | Joy sjuawwo) %fered uojjewuojsuel ] juabeay

3879

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195




{, Broww pgo)

ajdwexs |
e
. od >
uonoes |ejuswuadxg \@ BJ\@ .:m_ﬁmn_we
9eg | 9€€ “Jusjeainbs sseyd uonnjos sy} JO 12y} UBY] JBMO| SEM DiBIA SLA ¢ © 0 ud
(. Broww g+
e e =y
wuoy sjeusjopuplyfuogesens |
se|dwexs § 9z-v 1shusquy
-8 0. HOD)adH sEN
gee | seg ‘anpecoud [BIBUSS) | HE-ESIA o L o : «\o
ON "1ie-0 10 Ve 'H =,
(,.Broww go°0)
sa|dwexa g
: © | (w0-0)
‘uonoas |Euewwsdxg \\)\_ < /\/\_MU O
.EJ\ﬁ;L -’ o
¥EE | FEE siueiq [eoujeiwASUN Jo uoiesedad By} Joj poylew INJBsM | 08-LGA o R o .en.n_lo
Hun jie e =y
e e =y
sajdwexs |
‘anpasoud |elauan) 0N ,
R w\ n _.En_LG = ou_
“pajakaal v n-u
eee | gee |2q Aew sswhjod Juadg -pamasgo sem Buiyoes) wnipoys op £8-00A v o & _uEQ.EIO
Hue ‘H =y
ie 'H =4
K3ie-0 *o Mole ‘H =Y
sajdwexa /.
w M . H-uoyen
M/\\/_\_. ”/«f\_\
0F o o ‘i IxuMVA@
cee ‘paniasqo sem jonpoud auoisy ON | 86-09°A A o 4
4oy (Buipeo)
‘daud | jey SIUSWILWIOY oL ejeq UONBWI0JSURT | juabeay

PanuLo—{SNOIUE|[IISIW WO.1]) SIUOIIN/SIPAYIPIY §°€°€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3880



o UOIBULIOJS LIRS
siyl Joj pasn usaq osje sey Oy uo papoddns 4y

[Ausyd ‘fusiony ‘Kye =4 ‘M

sa|dwexa ¢ _” —_— O ”_
‘uonoes) ay) Buunp uisas ay) 0} punog
Spe f1Buons pue ajgers sulewss uufydiod assubeuew ay) "ssusye ww_/_._:x TR MM
‘vbe | £Fe | woy sepixods jo uonewloy syl sasAleleo osie jusbess syl | 09-BLIA 0 QU0 _mné_....lo
HN *H'0D 'NO 8 'H =4
e 'Y =y
pue =y
sa|dwexa g
doofen
‘ainpaonud |elausg)
C Mo
: b o T :
11E wafieas sy} Aq pesipixo osje sem sulydsoydifusydu) | £8-69°A ] oMNTOH “onieo )
ajdwexa |
= P
¥
LPE L¥E “Apnis onaury = _ o _v/\_,/f.\_ m.hu:nms__mx\@
1Ae “ihse 'H =4 (, Bloww g'})
1 e =y
wuoy sjeszjopuphyfucgiesens |
sojdwexa 0L 9z-v 1shpaqury
¥ ¥ .
ove | ove “uonoss [euaWYBdXT | Z6-D9IA ¥ ° ® oones . O
1298 =X
e e 'H =y
1A e =y
sa|dwexs g
nﬁf\_t e «zj\.m ” "
6ee ‘ainpasoud [eJouss) | GE-CHIA ) o ¥ Bl m_.__,..l©|@
e iye =
<« Pasn aq osje few gz-y 1sAuequry uo papoddns I e =y
(0gledH pue . 9z-v IsAequy uo pspoddns spupiyciog sajdwexa ¢
{, Broww g'1)
‘uonaas [euawuadxg
M D
¢ o manD *[udd e
gee | BEE ‘pajeseustial ag Aew usbeay | QOL-06°A Q o] o] _
9y (Buipeo)
rdaud | "Joy SIUIWWOY o fereq UONBWLIOJSURS | juabeay

3881

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



adwexs |

5 a . (. Broww 0z'0)
- e =
uonoes [ejuswuadxgy /\__/M_ . /\@ ) /:\O | L 1312
¥ O 0 =
6vE | BYE ‘Lshgpsioqiespnpoidjooney | 0OMA| MO o > 0
{,Bloww o' +-01°0)
B 0s
v..uu,@uz, 0%
\J\pzj_:wu N w”@\
e VS SN
2H;A w\z
apdwexs | 223
W
L 0 1
‘aunpasoud |elausg 8 X 8 8
0 ‘o "
8re ‘apiueds yum juswaoeldsip apiey ask|eieo o) pasn os|y 00k HO o _ m.é/\n._u
(, Bloww pt0)
HO
S
_\G
,/_\__._40
e \|/
adwexs Qlc._u.o = N
‘OpE B9UBIBJR1 58S 0S|y I o Qe _(\\
L0
"uonaas [ejualuadxg 9 ® \/m_.
2
|
}:Z - 2} S qie sponposd O - M_U P Q S
L¥E | L¥E |0 oney “pakojdwe suonipuod sy ucdn papuadsp oes Jonpoid 0z-§2 HO o HO
. (Buipeo)
daug | ey SjuaWIWog o feyeq UONEBUWIOJSUEL | juabeay

Panuyio>—(SNOIUR|[IISIW W01 ]) SIU0YY/SIpAYPIV '€’

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3882



‘uoNaas [ejuswuadyy

ajdwexs |

4SH SHuojjuounuon

d siskjouph 0. _wo b
“saunpaosoud sisAjoupiy 0% e — NTO
€Ge | @seyd-uonn|os |eLUOU UBY) JBP|IW 3JB SUDIPUDD UsHIBaY LA 4 Rl uqc\,lﬁ_lhw» @_
1Kae ye = o
sajdwexs 7z
‘uonaes |euswuadxg o
THIvT] .
86-29'd Mt e Mgt R O
; ; ook A
ZGE | ZSE sisayufs Aeiqy e urpesn | 86-88:A o o ]
6-} =u
gidwexa |
HO
! oD
. o S - |
168 | "w yum sesessoul ssaoxs Juswoalslsel] “pasnal ag Aew sswkjod | 0g-0g:ep o Mo h\/\;
IA1e-0 BN H =Y
sa|dwexs ¢
2 4 \4\& { Broww g7
M2 T ND L
o YO g
lgl | el ‘uonoes [ejuswuadxg | 9g-ceiA o SMLO fsrron )
(. Bownw zzg)
MNH
sjdwexa | HOHD O/MW\\.MW*/\O
HO
‘aunpaaod [elausn) O = i
<
=)
0SE | 0S€ “AuARoE Jo ssof inoyim pasnal aq Aew sawhjod ay) §6:0 o] e HO :u&d
8y (Buipeo)
“daid | 'joy SpuSLWILWOYD o feyeg UojEWLIOSURS ] jusBeay

3883

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



"29€ ‘19€ ‘09€ ‘6S€E ‘8SE ‘LGE SeIUaIR)el 98S OS|Y

Je1se ‘H=.4"H
11e ‘H =4
ajupu ‘09 ‘Ihie Aye =y

(,.Bloww gg)

sajdwexa | |
‘uonoes [ejuswiadx3y
mI ,I
'saualp Jo uoneusaboipAyouow Joj AJANOB|8S POOK) "sishjeled =
. O H d ] (0)pd
€9e | €9¢ |JowAjod wnipejed Jayjo o} pasedwod JawAjod Apnis onaury v z
(,.Broww G90)
Jawhjodod YINQ / IA / VINTH
JAuin “1o188 ‘|ANje ‘H =4
JAuin ‘|/Ausyd ‘1e1se ‘epiwe ‘pioe oljAxogied ‘|Ae =y HO?HO.
so|dwexa H ” )
‘ainpaoold |eisusn ! b ZD_
d d

*ANIAOE JO SSO| Inoyum pajohoal aq Aew 1sAjere) "uanib \|\r xH\,

9GE | 9G€ | synsal isag "parebusanul syshjeled jowAjod [esanag “Apnis onaury M KN M ::Eé
(,.Broww 0£°0)
N
HN
00 ‘Ihe ‘e =4 Q
IA4e ‘H =4 ‘H HN
‘€8 9JusIajel 98s 0S|y _>\_m ._>v__m =Y =N
'uoI1o8s [eyuswnadxy sajdwexa 9
d d d v o o
ec POUOdaI Usaq Os[e aney seloads wnipe|ied punog aAleulelY — Y=
€8l | €81 |'paniesqo sI [0yodje 0} uononpal awos jussaid auoldy J| 00L-98:A M O"H M :%ub
‘Joy (Buipeo)
‘daid | Joy sjuawwo) %/ered uojjewuojsuel ] juabeay

(sQuAy[e pue Saud e Wo.d]) SSUBY[V ['b'€

SoUBN[V b€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3884



'9/€ ‘G/E ‘V/E ‘€LE S9OULIRRI 99S OS|Y

s|dwexs | Ae&éu ov
"uopes)|l} sueIqUIBW .
8/¢ | /7€ | Ag uonoeal Joye pejeledss si i1sAeieo ouswAjod ajgnjos syl 00L:A s oy N 10 E%mb
IAi1e *H =4
IAre ‘A = o
sojdwexs
€
]
(A 2L "'POAISSCO OS|e sem uoljeziawos| Jueoyiubis 68-8:0 Nm\/\& T AN _ocmANan\/\ v
SEINERTTITY
JAylew pue apupAyue
olgfew jo JewAjodoo = Q)
Zaljuen
IAre ‘A = o
‘payodal
useq os|e aAey ,,suoddns pejejal pue .auslhyiehlod s|gnjos sojdwexe 9 Nc&)\e uo
‘sisAereo (1)yy . Y
L€ 1/& | @seyd uonnjos o} ajqesedwod AlAoy ‘pajohoal aq Aew yuebeay | G6<-88:A o ey S#TO
(,.Broww 0z°0)
4dd
add
add
'89€ '£9€ ‘99€ ‘G9E S$9OULISBI 893S OS|Y e 1oH1e 'H =1
“-©-0
so|dwexs g -
‘uopoes [ejuswadx3y
9/2 | 9.2 ‘panasqo Buiyoes| wnipoys oN 001D T O H Ty ﬁ_oozmb
1Ai1e ‘H =4 ‘H
IAre ‘e =y (.Brow 09-0)
‘ainpadoid [elausn sajdwexsa 9
ausjAyiehlod =
shlereo oM M o
pajoAoal yum spialh 1emo ‘ainjesadwa) wool 0} Buljood uodn fﬂ& ° [T_m
¥9€ | ¥9€ |serendioaid Ing ainjesedwse} uonoeal Je o|qn|os si JowAjod 8yl | 00L-06:A M M 10%° 74" (Udd) b
JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel | juabeay

3885

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



14 ‘H =4

piun ‘P e =,y (. Broww g'g)
- 15A[E122-00 B SB pasn uaaq os|e sey 000
sajdwexs £z w0y apupfyciog
‘uonIes [ejuswLadxg 00%-YHl SupaqY
‘paonpas Ajjeed Auo saulyny .,.Ium WH,H_
/8¢ | 18 |-uononpas puoq ajgnop jo pjaiA sasessoap aduelpuly JUSIS | OOL-QA d oost o Ha mm:q/\@
1 1he 'H =4
Ve ‘R <o (, Browsw 62°0)
sajdwexa J
‘amnpaosoud [BiBUSE) NNHU,V _u
H 1l
cge | c8e “UBNELISPUN SJaM SIIPNIS DBy F om - P @/\@
Hue ‘ifye 'H =4 'Y
“ainpaooud [BIBUSS) sBiisEnm i
1sfjeres suawAjod-uou Buipuodsawuoo ay) uey) aagoaya u u g
#8E ¥ae | ssow sawi QZL-SZ S isfieien uamb uoneusboiphy jo saiey S om St
18188 'H =4 (, Broww g1°0)
apiwe ‘Mo =y
e iy =y O "HN =X
e ‘H =4
‘uonoes [ejuswuadxa |Ing / A
sajdwexa g | PB-hH uf. 0 1
“Apnis ansury _ oj\_fx no _
e o \ : /
-pajefoas ag pinoo sjsAjejea ey “suoddns epjoez &L/Wuu e = N {
g | £8¢ |uo peseq swos Guipnjou ‘paipms sJam SiSAlEleD Juasaylp Jno4 | gg-0/:98 o B 48 __.:_.mxo
(, Bloww og0)
168 9oUBIaNl lapsa ‘e =y ;
@as Jueuea wnipejled e 104 0gE '6/C SPOUBISJEI 93S 0S|y Wusyd = Ydd —2 0 /
‘anpasoud [esuag sajdwexa g Udd 0 O \
xajdwoo | §z-970:e8 N.n_vJ m_v“.
Za€ | Z9c |dop-uy IgNjes Syl yum Paulelgo 3Soyl Uey) Jamo| aue $.93 00L:A il O“H o ___fmuo
Jod (Buipeo)
-daud | Joy sjuaLLIWOY o rejeq UOpeLLIOJSURS ] juabeay

ponunuo’>—(SauLM[e pur SAUIN[E Woa ) Sauey[y ['$'¢

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3886



'sauayjje paisagns pue sdnoib |Auogred
‘sdnolB oJlu J9A0 Saudy[e PaInNNISgNSuUN 10} BADSaSOWaYD

a|dwexa T

O —=

O

16€ T6E | I1sAeIRD SIyl yum paonpas 10U ase sopewoly  Apnis onaury 00T:A
(-.Bloww TT°0-0T0°0)
ImomN
o =
w ~O
o b
a|dwexa T
'uonoas [eyuswiadxgy
06E | 06¢ ‘paulwexa uIsal Jo sansialaeleyd [eaisAyd pue Apnis anaury 00T:D D OH @ @Ed
ajdwexa T (:Broww 0z°0)
0. .10
O O -
6vE | 6VE ‘uon9as [eluswLadx3 00T:A OH > ©
ajuu ‘IAsie ‘H =y (;Bloww €°¢)
'88E 92UBIDYDI 99S 0S|y 10188 ‘e Aire ="y
wioy apupAyoliog
‘ainpadold [eisueD so|dwexs /T 00v-vdl sHpsquy
0,59 e uane pareusaboipAy y y o @
68E | 68E |9g 1ou pNOd 3jopul ‘suazuaq ‘69 SaINJONIIS d|geIS oW SWOS 00T:A N @ WVOIN T SN Ha fanN A
J8y (BuipeoT)
‘doid | "oy sjuaWwon %/ered uojrewlojsuel juabeay

3887

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘H =

sajdwexa g
(.Broww 0z°0)
'uonoas [euawadx3y 10, .10
W O°H -y U
6vE | 6VE€ "¥6E 80UBI8J81 89S 0S|V 00T:A o W D 3
11 ‘H =4
JAuin ‘1o1s8 ‘|Are ‘|Aqre =y
‘aInpasouid [elsusn sajdwexa 9T Nsn_n_é = O
1sArered pd o <
€6E | €6¢ |pauoddns jo saniadoid onAjeres ol uonebinsaaul “Apnis onaury M oH AT :;Ed
1Are 1ot ‘H =4 m/\@ \/\@
|Are ‘|Are =y £(cHO)IS o =
'uonoas [euawadx3y
sajdwexa g OOQ
‘uanib sarey
'D/Pd [eldJawwod 0} [jam pasedwod sisAfered uoneuabolpAy " <
¥Ge ¥GE | se Auanoe iay) pue paledald alam sisAjered auaiAisAjod/pd aaiyL 00T:D AT O°H A Pdq @
(r.Broww 59°0)
1awA|od-00 VINQ / IA / YINIH
HOHO ‘H =1 HO%HD
HO®HO ‘IAre =4 Wo -®
‘ainpasoid [eisusn .
sajdwexa ¢ N
'sauayjje ueys Ajpidel aiow paosnpal are saukyly Alanoe
JO SSO| INOYNM pajdkoal agq Aew 1sAeied ‘uanlb ase sjnsal P~ H— ¥
. 2 . T ﬁ_%a(o
9GE | 9G¢ |1saq ayr pue pajebnsanul sisAfered JawAjod [e1anas “Apnis anaury 0y
z'T=U OT Y SHUO||LOWIUON
1R 'H = ‘1o
sajdwexs ¢ e&@ - O
‘Allenuaiayaid paonpal are spuog a|gnop [euiwa | v v
Z6S | "ausouow ay} 0} padnpal A|dAN08Ias ale ‘saualp parebn[uod-uoN 66-G8:A Nm\/\S/\/ﬂm oH 2 \/\S/\/ﬂm A_%ud
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1juod [J(SUA[e pue SIUN[€ WOL]) AUV ['p'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3888



a|dwexa T

u o (o)
(o) (o)
o 1o

*AuAnoe Jo Sso| Inoyum pasnal aq Aew 1sAfere) Jusfeainba |  z6-06:99 H20D. ¥ O * 2o (suawho)ny] 2H Heoo ﬂw
00V | 0O |ouswouow ueyl AAndajasonURUS J1anag aneb 1sAjered ouawAjod 69-0T:D
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay
(spunodwod paje[a. pue S[Auoq.aed pajernjesun-g“o woay) sSdueq[y 7''€
a|dwexa T
(.Broww ¢'1)
19
‘sainpadold [elaus ngus
© ‘19z1yisuas 19|duy [
66€ | 66€ 'S19ZIISUas se pasn |0-z-uedoid/auoiade 10 auan|ol/auo1ddY 68'A angus
1Rire ‘H =4
Ax0IpAy ‘pioe aljAxoqued ‘|Ae =4 (.Bloww 050°0)
'/ BE '96E S9IUDIB)AI 93S 0S|y sa|dwexsa 9
(o5 4, ® - ©)
¢ PSN UBaQ OS[e aney SsISA[ered palyipoN
86E | 86¢ ‘uabeal siyy Buisn panes|d aq osfe ued sdnoib |Azuag | 00T-92:A O ‘tH &b
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3889

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



OVHN ‘H°00°HO =

(.Bloww 81°0)

mee

2 H =
sajdwexa g Had OO z/\@ O
o
'uonoas euawadxgy o u
¥9-95:09 Ty : = s Q)
sov | SOV '99 Ul UoljoNpal [fews e yum pasnal aq Aew isAfered G6-06:A H?OD O °H Hz00
109416 auajAyle
ul pajeod sse|9 = o
a|dwexa T AMOm ©v OQ
ud ., d
O8N 08N o s nd g
96199 INoog e He0D OQ AMOW ©v OQ
vov | 0¥ ‘PaAIaso 1sAfeled jo Buiyoes| oN 00T:D i -
pasIsayiuAs aiam
saneALap (S) pue (&)
JawAjodod a|gnjos
w °
HN -0
yd ud
S0
Ve
any N
ooy POTEDIISBAUI UBBQ OS[e aARY SHoddns aAzeuls)fe Jo AlaleA v ud n“_ B OQ
. HN
ainpadold [elausn (S) pue () saidwexs z ol
‘paredwod suonisodwod JawAjod Juaiayig
‘paiinbal se spnpoisd (S) pue (§) Buinb pasisayiuhs asam S 03N )
slawonueua (S) pue () "AlAIOR Ul SSO| OU YlM S3]2AD Ud) Jan0 £6:99 HZ0D x OO - Hz00 OO ‘ %o ~o0~X0
€0V | €ov |palsal "pasnal aq Aew juabeay ‘joueyiaw ul a|gnjosul JawAjod 00T:D 6 4\
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuijuod (spunodurod pajep.I pue S[AU0Q.IBd pIjean)esun-g‘n wo.ag) SSueq[y '’

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3890



H v
|Are ‘H = a&ﬂo
add A (o} =
sa|dwexa ¢ e
OVHN .o OVHN Lo
£8-6G:99 Y - V=
607 ‘asn-aJ1 uodn sasealdap 99 Ayl ‘pajokdal g Aew abeay | 00T-0L:D H?02 OH Hz00 eéb
oplwe ‘|Aye =4
|Are =y
‘2T 99Udl9)al 89S 0S|y
sojdwexa G auna1-s-Alog
'uonoas feuswnadx3y 10 3uleA-S-Alod = O
o
"paniasgo sem JawAjod ay) Jo UoNRWIOJUOD [edl|aYy By} WOl vaL : vaUum Pd |O
€Iy | €Iy | Buisue uononpul dlBWWASE Inq MO| AJ9A S| AllADS|asonueu] 26-89'A Hz00 O“H Hz00
1Are ‘e °H =d u Udd Udd
OVHN ‘IAe =4
1R *H =, ” ”
sajdwexs ¢ -0
NH HN
‘ainpa20.d [eisusn N N o
HN
‘AlAidajasonueus | ¥6-0.:99
ITV | TTP |Jo AuAnoe Jsayl@ Jo SSO| INOYUM pasnal agq ued 1sAjeied 00T:D 5&6
HO® (*HD)O 'H =X
aplwe ‘|Are =4 agg 1 o u
Wusyd H = ﬁn_n_UMo -
H
sajdwexs ¢ X
a0» PBOdB1 UBBQ OS[e sey walsAs wnipejed psuoddns eulwnpe
Uy 'Yy yum pasn uaag aAey suoddns , Jaylo pue . auailisAjod u N u u
0Ty 98-25:99 S , -
‘607 | "@sn payeadal uodn sasealdsp 93 8yl 'pajdkdal aq Aew juabeay 00T:D H?00 OH .._NoovL eéé
"Joy (Buipeo)
‘daid | "oy slusWwwo) %rereq uoljewiojsuel juabeay

3891

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T mm\_o
AUdd 7 \gayg
HOOD  H HOOD  H J\/VL
SN0 aNO O_ N
"aYel U] SSO| [[ews e Ajuo pue paureiqo v\zja o v\zw_HAi Ei -
062 | 682 |SalAl0a|asonUBUS Ul SSO| OU YUM pasnal aq Aew isAjered 06:99 o o
(:.Bloww €°1-02°0)
ud
d.yd
1Rt ‘H =4 N =
'02v '6TY ‘8Tv ‘LT ‘9T S92USI3)81 93S 0S|V j o_ENO o O
sajdwexa g u
'uonoas [eyuswadxa |4
‘Buipeo| 1Isamo| yum 1sAfered Buisn paureiqo s,09 1saybiH ‘pasn | 68-1Z:99 u<:g o H u<:g
12V | 12V | sBuipeo| pioe olAxoqled o1 snioydsoyd snouea yum sisAeied | 00T-0S:D 00D {002 r_md
|Are ‘|Are =,4
1Rt ‘H =4
IAre *H =¥ ‘o
‘ainpasoid [eisusn sajdwexa v
‘AIAnosjasonueus | G/-gg:oa qmouxzvVMm .\mooIszNm
STy | STy |40 AuAnoe jo sso| inoyum pasnal 3q Aew 1sAjered 66<A 203 s RO er_wro
uoyeN
|Are ‘|Are =4
i ‘H = 2NN NZaW
sajdwexa g Q u @
%ﬁ_ < .| os v\o
‘alnpadoud [elaus d d T 474
»NH - ud »NH o ud @ @
o« o = .
‘umoys .moJNL oH .moJNL o Nean
vIv | ¥Iv |synsal isag ‘parebnsanul aiam suoddns abueyoxa uol [I9ASS | 9/-T:99 o o
oy (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuijuod (spunodurod pajep.I pue S[AU0Q.IBd pIjean)esun-g‘n wo.ag) SSueq[y '’

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3892



1% =4
1R =
101 'H =4 ‘1o (Boww o'g)
soidurexa p1 wioy apupAyoliog
d o N 00%-vdl slisquy
‘ainpaoold [elaua T '
oeh p | O R¥e] }Nm — I_4, MO JX/\NN_
‘ 2(2 |
62y | ‘6Cv "pasodoud wisiueydaw [ealpey | G6-89:A o M o “vom o Ha &zq/\@
11 =
1R ‘H =4
Are ‘1Aje ‘H =4
e ' (:Broww 0°€)
soidurexa e1 wioy apupAyoliog
N y 00%-vdl slisquy
ZUL/TNN_ <o ) I —d NO L/\Nw_
(o I b4 €;
62y | 62¥ ‘aInpagold [elsusD | £6-08:A A © OvOIN Ha ms_w_/\@
| g =X
'88€ 92UDIBJ8I 89S 0S|V 1R =
. sa|jdwexa g
oz uonoas [euawiadx3y (_Bloww 8°7-07°0)
‘paulwexa Suonipuod Jo Alse A “JawAjod ayy
Jzv | 9zy |01 payoene urewsas syueUIWRIUOD UIL ‘PajoAdal aq Aew Jusbeay |  S6-08:A Nt o NO = + X— vengus )
auoulpljouAdiAun-N
m_Qwam 1 pue auaifisAjod |King-
40 1awAjodoa a|gnjos = o
18199 Ho 1212 = Ho lzx%
Gcy | acv ‘uonoes [eluswuadxa |4 0S:D [¢) o™ o ecmd
‘€2 9oualalal e = HO deud
99s jueleA pauoddns-eolls B 104 ‘gz 9oUalI9jal 93S OS|Y '
sajdwexa
‘ainpaoold [eiausn
. HOO0D HO02
Jaded ur uanib pjaik oN PN, : : — s
vev | vzv | spleik reando ybly oy [enussss sem N3 onAfered jo uonippe 8yl | T6-£€:99 VN d O'NIATH oUNT M Au
it (buipeo)
"daid | 19y SUEIe} %rered uolrewlojsuel] Juabeay

3893

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1ole =4 o (.Bloww 0°¢)
sajdwexa T wJoy apupAyolog
00%-vdl sljsquy
‘ainpadoud [e1susn u y y
T JQN - Iy 3\/\%_
62V | 62V 'S3U018Y 21[9Koe pue 21[9AD) 68-Z:A o . O’ ovoIN o "He mms_w_/\g
(:.Broww £°€)
104e =4
wio} apupAyoliog
sajdwexa g 00v-VHS dNeIds
o o o o
z J>ﬁ z Jﬂ/\ﬂ HE SONN
sy | ey ‘|loyoofe parelinyesun 0} sapAyaple payeinjesun-g‘n saonpal os|y G6-06:A o [s) o _ +/\®
1fe ‘H =d o (.Bloww 0°g)
1Are ‘1Aire ‘H =
’ wioy apupAyoliog
"uon98s [eluswLadx3 Ss|dwexs g 007-vdl aupjaquiy
"aAlloBaIuUN BJe SauaX[e parefn(uod-UoN ‘slel uoloeal pasealoul mmwng\/\ﬂm o5 mmung\/\ﬂm e ss_zb
cey | €ev | “(OVO)IN jo "ba g0°0 Jo uomppe syl swaisAs Buionpas mojs 104 96-V6:A o] o o N
104e =,
1AM *H =
19188 ‘|Are ‘IMjje ‘H =y (. Bloww og)
“ainpaoid [essusg sa|dwexs 5T wioy apupAyoliog
00%-vdl slisquy
‘paonpal o o "o A
sauaye pajelnjesun-g‘n AjuQ ‘8es uondeal syl pasesdul v }ﬁm py—- v 4}1& e ss_zb
eey | €ev | “(OVO)IN jo "ba g0°0 Jo uomppe syl swaisAs Buionpas Mo|s 104 | 00T-G8:A o M o o M o
19189 ‘H =
1Are = )
A1 ‘|te “H =, (:Broww g°¢)
"TEY 92UBI8)81 89S 0S|y sajdwexa zT wi.oy apupAyolog
007-VdS 3llelss
‘ainpadoud [e1susn o o
Nmopf\/dm NmOLf\/ﬂm YHE SaNN <@
A4 "loyodfe pareinyesun ayj 0} padnpal ale sapAyap|y 08-GZ:A Y] © R N
18y (BuipeoT)
‘deud | 'J9H sjusWwWoD %/ered uoljewJojsuel] jusbeay

panuijuod (spunodurod pajep.I pue S[AU0Q.Ied pIjean)esun-g‘n wo.rg) Soueq[y ¢'p°'

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3894



S10 'SINO ‘1D g =X

'uonoas [ejuswadxy IAre ‘iAre =d
8.
"|nySS929NS Sk 10U INg Pl Siuedop [eldw JayiQ "s1onpoid seduwrexe g1 (1°0) suydein
uonoeal urew ayl ase s|oyodje snyl ‘uondeal jueulwopald Hep N
6Ey | 8cv |8yl sI abenes|d uabAxo—inyns :s81elAsol yum spialk moT 00T-0:A ) zé
1D g =X )
1Kzuaq ‘|Are ‘|Afre =, (.Broww 0z°0)
“ainpasoud [essuss sa|dwexs 0T T7-WOW
LSV | LEV ‘sauljiue 0} paoNpal os|e ae sdnoB omu JNewoly | Z6-9S:A H—d 0 X (M) Eé
Bloww g
|98 =x (-Broww g°€)
wJo} aplpAyologoueAD
*a1npadoid [elauan sapdurexe 2 92-v 1sAi1squy
or x 1 ¢ ¢
9ey | 9ev ‘uonoeal SIY) 10} JUSA|OS Se palinbal S VANH | 68-221A Hk ° N HEND wz_,“<®
| g =X
1Are ‘H =4 (.Bloww 5°2)
sa|dwexa eN ‘M ‘M=
'uonoas euawnadx3y _ € N M=
H_ X__td
sev | sev “Apms onaury ~t ° ~ T R )
11D 18 =X (:.Broww 0°€)
|Are ‘|Are =,y
w0y apupAyolog
sajdwexa €1 007-vdl {upaquy
H_y X_¥y
18€ | /8¢ 'uonoas [eluswadxgy 00T-0:A ' ©'"osm ' *He mw_\,__w_/\@
S10 ‘11D 19 =X
1Rire ‘H =4 (:.Broww £°€)
|Azuaq ‘|Aje =,y
w0y apupAyolog
sajdwexa Gz 007-vdl {upaquy
[N . e
veY | vEV ‘pajesisn||i os[e sem sare|Asol Jo uononpal 1od-auo v | 00T-E6:A [ © oo /xﬂ Ha o /\@
19y (BuipeoT)
"daud | 'Jod sjuswwod %/ereq uolewlojsuel] 1usbeay

(sPue[EO[RY WOL]) SHUBN[Y €'p'€

3895

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'uonoas [eyuswadxy

a|dwexs T

6 O ‘"HgeN

(.Broww 0°1)

ng
__®
H_us

Sty | Shv '0)8 9zIs aJod/ainonins pue saiuadoid Buijams ,
'Yy | ‘vbp | UISal JO S}08Y8 Byl palapisuo)d ‘pareblisaAul suisal snolea 2L 18 ng
(us . Bloww ov°0)
(1ay1e umouo  Bloww g 0)
89 =u “\/o\|/o
'uopoas [eyuswiadxgy o O
sajdwexs g f\o/|\o &
'S3)IS dAII0Ba1 BY) JO BUO AJUO UreIuod Jey) swalsAs ouswAjod 0y HO
paJtedwod pasealoul sI WalsAs onAfered ayl Jo AlANJE |[eJaA0 3y} H | v ugus S
(4% ey | ‘1swAjod awes ay) uo pade|d ase sdnoib [euonouny aidiiNnw USYMA YOA © ' *HEeN K 107 ud
1'g ‘[0 =X
|Azuaq ‘|Are ‘1qe =4
(;.Bloww 9°2)
*alnpadoud [elaus sajdwexs ot !
oy | evy 's1onpoud ur pajoalep sem ui fenpisal wdd OT UeYl ssa7|  96-09:A M S Nay " _osm_:m/\(ob
(r.Broww 09°0)
| g =X
Ale ‘|Aje =4
_ 1 K Aw:m_éamzoau Ov
so|dwexa
‘ainjeladwsa) wool 0} Buljood uodn ! st :m,_
sajendioald 1ng ainjesadwal uonoeal Je a|qn|os si JawAjod ayl Hey Yy 1o L_mlo
Iy Iy ‘pakojdwa ale G-umoid-GT-0zuaq dnAered pue ‘HgeN SSa99x3 | 00T-TS:A ' O ‘"HgeN ' ng
1Rt =y
‘ainpaooud [essus sojdwexa
e p I o _ ¢ (.Broww 9'z-08°0)
‘orT ‘Buiyoes| . .
‘Oby | Ovp | ©19A3S "UBAID ale S)Nsal 1Sa( 8yl pue Pasn SuISal [eJaASS 00T:D Hm\®/ ) _\®/ n m%oe&@
‘J8y (BuipeoT)
‘doud | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay

panuyjuod [](sduey[eo[ey Woa) SIueN[V €'

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3896



110 g =X e
A1 “IAsre =, (.Broww 0'y-g°€)
c-o=u
‘ainpadoid [elausn sojdwexs ¢
‘@Alj0Ba) JSoW Ho o e X 4 Ig\@
6ty | 6¥F |S! 2 =U yum JawAjod ‘|D<ig<| Jopi0 By} Ul paonpal ale saplleH 09-0°'A o-d
18 ‘1=x (Broww z'1)
IAi1e *H =4
|Are ‘e = 4 wlioj sueUUBIS
S0€-3IX eNequiy
'uonoas [eyuswiadxy sajdwexs 6 .
|
‘Buipuoq un—un s1 uoseal paysabbns ay] "JusU0d apuUpPAY [eulblo u meﬂ_m :m_\._m@
8hy | 8¥¥ | %09-0€ smouys Ajuo ing ‘pejeseusbal aq Aew juebess jueds | 86-08:A et ° M 4
(.Broww ¥°1-0£°0)
vL=u
W0} dUBUUR)S
‘ainpadoid [elausn a|dwexs | G0E-IX |Hsquy
"Jonpoud 8y} Ul pUNO} UOIBUIWEIU0D e o ]
vy | by |un Jo [9AS] Mol KIS "HEEN uim pajessusBal aq ueo aplpAH 86<:A ~bN o kN H :mcwg
udo(s)o0 g =X
oy ‘|e ‘H=H
1oy ‘|Ae e ‘H =4
1oy ‘|hie e =y
g (,Bloww g'y)
so|dwexa Q|
ng
24 et ] \/\G
‘panIasqo sem Uy Jo Buiyoes| oN “Ayaoe eHSH Nf\& I\c.,u,
9vy | 9bb |40 SSO| Inoyum pajokoal pue pajessusbal aq Aew jusbeas Juads | 001-G9:A " o X nd
1D 19 =X
Azuaq ‘|Ayje = .
"ainpaooid [elausn) iizusg yote = (.Broww 06°0)
so|dwexa
'S9|LIJUOS| BIA Saulwe _ L :m“ )\@
JO uolleulWwEap 8y} pue sjoyode jo uonejAxoipAysp adAl-uoueg Hey . H L_m
/2y | 82y | sorenioe; osje juabeas ay] ‘pejessusbas aq ueo jusbeas ayl | 001-2LA , o + ng
JoH (Buipeo)
deid | joy sjuswwoy %/erea uoneuwlojsuel | Juobeay

3897

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(,.Bloww 81°0)

[ OO

sojdwexs
cudd o
(4 -
" L0 @ouBl9)eI 89S 0S|y O “HO =X OO
pioe ojjAxoqueo ‘epiwe ‘A4 =4 R)@
(x4 -
'uoi0es [eluswiadxy O “HO=H - o
*AuAijoe Ul ssoj ybiis Ajuo yum pasn-al aq ued ishjered | 66-19:99 Nm/«T& Nfﬂ&
GOy | SOF | uoneuiweluod jo aaly jonpoid pue uonelyy Aq pere|osi ishjered | 001-0Z:A HX ° X :_fmvo
1hre ‘1Aqre ‘H =4
IAre “|Asie =4
Bloww 16°0-22°
sojdwexe (.61 16°0-22°0)
“HgeN (1 o ow R \@
Al o z ' PN
: o > o J
1Sy | ISP uooas [ejuswiadxy 1E-9'A ( AN
(.Broww o°€)
|Are =y
wioy apupAyolsog
seldurexs || 00b-VHI SuHeqUY
‘ainpaoold |eisusn
40— 1 M
oSty 'saujwe 0} sdnolb oJju seonpal os|y 86-8L:A ' O 2(ovO)N o,\ e mmzq/\@
‘JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel | juabeay

(SNoJuR[[PISIW WO.L]) SAUBYV b€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3898



|Are ‘|Are =4
1Are ‘1At 'H =d ‘Y
so|dwexs 6
mI J\jmm
‘ainpaoold |eisusn J w (,Bloww §'1-0'})
H
€ aseg (I
‘suofjoeal 2LYSA A X_ M
65y | 6Sp |eseyd uonnjos Buipuodsesiod sy} 0} Jejiwis dlem onel 73 £6-85:0 H o« e a&é
1D 19 =X
1Are “Alle ‘H =4
IAzuaq ‘|Are ‘|Ajle =4 (. Bloww g'g-£2)
sa|dwexa 9|
G0e-3IX dlllequy —
u Jeau|| —
'/ G 9ouBJael 98S 0S|y M snosodosoiw - = @
o (m
'suonoeal aseyd-uonn|os 0} Je|iWIsS soljel 7:g "PaAIasqo " eseg (1 "
ovL | 8Sy |sem jes wniuoydsoyd jo siSAjoIpAH  'oAnOBAIUN SBUOIEY | 00L-O:A M ou @
1D 19 =X
1Are ‘1Ase =4 "
sajdwexa g
H
. e
uojoas [ejuswiadxe |in4 n,ﬂ _ (.Bloww 1'2-02°0)
*(%29—0) sjuebeal u eseg (1 u
oSy | GGy | @seyd uonnjos o} yusjeainba syunowe uj saualp aneb sepAysplelq 89-0°A M X X N._&é
1D 19 =X
|Are =4
|Are ‘Jeise Ay = 4
sajdwexa /
*2S @ouslajel 93s os|y u
e
s (o (,.Bloww ¢°1)
‘uoloes [eyuswiadxa |In4 o =
u aseg (I u
vSsy | €Sy "sjonpoud uoesuspuoooUOW O} AjBAISN|OXS SpeaT | 86-72:A M o X e&é
JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel ) juabeay

(S9U03Y/SIPAYIPIE WOL]) SAUMY ['S'€E

SIUN[Y §°¢

3899

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘1A ‘H =4 ‘H
1Are ‘iAe =4 ‘Y

soldwexa g
«,IJﬂmI
Bloww G
oroms et o Nm/ﬂ.m (.Bi S1)
aseg (I R A )
€9y | €9v "POAISSO S10M SUORIESI BIIIM JEINdBJOWEIUI PUE -I8}ul Ylog ° -
148 =X
|Azuaq ‘H =4
1hie ‘iAyre =4
1Are ‘1Ae ‘H =4
1Are ‘iAye =y
soldwexa g
L4 -
M Tw o (Broww z'e-12)
L H.m aseg (I WW A )
2o | zon ‘ainpadold [elousy) 00}+-0:A ot -
|Are =4
ajuNu ‘I ‘IAMe ‘H =4 ‘H
so|dwexa Q|
. (,Bloww 0°e-g'1)
3 oseg (I
j - A x/ﬂ.m G
{
0oy | 15 15 SISOUUAS deis-pinuI B U1 pasn eiom sjuebees BRIM UL | 001-021A ) C N
|48 =X
|Are ‘IAe ‘H =
1Aie ‘iAjre ‘1Aqre =4
1Are ‘e =y
so|dwexs 6
d JﬂNm
T (. Broww $g-1°1)
Loy "19v ‘09% SeousIsjel 89S 0S|y y -©
Mﬁ\ u oseg (1 X u
Nt v
. . oS _EcmE_‘_maxm_ 66-68:A H o ~ 2udd
- (BuipeoT)
daad | oy sjuawwon %/ered uopjew.ojsuel | iuebeed

panu1uod [(SaU0)/SIPAYIPIE WOL]) SIUMN[V ['S'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3900



IA1re-0 “ON ‘H =4

sojdwexa g

- M\_ o~ \_ fo:éﬁé K fo:Ncn_w_\@
2sy | esv ‘ainpaooid [eJeusD) | G9-6Z:A " X ¢
IA5i1e-0 ““ON ‘1D ‘IAstle ‘H =4
so|dwexa g
4 4
=
/
H o ] A___ w add
g j Qe
Ud "N X Hoen (g
66C | 662 "POAISSCO SBM L€ JO Olfel 7! WnWIXep S6-67°A o«
8- =u
sejdwexs (. Broww z'1)
‘sa1098ds (|)yy papoddns-iswAjod yum B u
09t 9¢ | 91940 uonoeas uonebojowoy ureyo e jo ued sem uonoeas B Sh-2A A AN o CERE N Nxoue&l@
a|dwexa |
ud
2
o (m \@
"apupAy wnipos . Ud N HeN (1 10
¥Sy | ¥SP | UUm paulelqo aiem sjnsal iseg ‘juspuadep aseq Sem PIaIA 09-0:A ud o ( a&é
S‘0=X
1Ase ‘1Ale ‘H =.H ‘.
1Ai1e =4
sojdwexs g
"uopoes [ejuswadx3y 0=0,4.4 (,Bloww z'g)
- nud < o
*Aljouq passnosip — s
Goy | v9v | ose sem siayie |Aihis-g jo uonesedaid sy 4o} 83n0J [BUOIPPE UY 26-6LA g-x o ot Ncn_n_é
‘Joy (Buipeoq)
‘daid | Joy sjuawwo) %fered uojjewuojsuel | juabeay

3901

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e =4
1Me =y

sajdwexa g

1Me =y

SN0

d |
O I )
0 ¢

89y | 89y 68-8G°A g
1re ‘H =4
IAre ‘e =y
soldwexs ¢
(,Broww 1)
H H
'uonoas [ejuswadxa ||n4 HH “r 0
| o E 130
30 ,n,_ HwOJK/w
L9v | L9¥ "PAIPNIS SJOBY JUBAIOS | €9-L LA o HEN (€ o o o 6
(,Bloww g1-g'1)
1Ae =4 3=
1e ‘H =4
(,Broww g L-41)
sajdwexs 9N =,H
ano 2 Y M o 9
¢ € e
. . K%H» o /nwﬂ ms_opf\n,_d\/\@
99 | 99¥ uonoas [euswadxe ||IN4 0v-02:A H M 5O
9INO “ON ‘H=d
soldwexa ¢
_m
o O Xy
% I ®HD N;n_n_é
7 1
X - + .
gsv | esv "ainpaooid [eieusn 66-2A . _o\/N ¢ 8 fHOyfudd @
oty (BuipeoT)
‘daid | "JoH sjuswwo) %/ered uoljew.ojsue. | juabeay

panu1uod [(SaU0)/SIPAYIPIE WOL]) SIUMN[V ['S'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3902



1Are ‘1Ae = Y

sajdwexsa g

(,.Bloww60-22°0)

i ©
\Z/

HOPHOPHOO®.N (1 | g
RPN ] ] HNT s
(8214 (814 "uoo8s [eluBWILIAdX] 11-6A ' N o « \Jo\/_ %
a|dwexs |
N°O ud
/,\/\@\ o Nms_z\n_\|®
by | 0LV "uoNo8s [ejuswiliedxy SOA | zonn ZONN. NN
13°00 ‘N =Z
(,Bloww g°g)
199dNOY
F
1Are "1 =y . -0
ud
sa|dwexa g|
‘ainpaooud [eJausn 120 o
G6<:d PN OHOH N\/ﬂ\ /\O
69 | 697 "0:001 pue 0g:0/ usdMIQ JO Solel 75 86-28°'A © "¥%NN)O=NNg, o
(,Bloww 5°g)
SN‘00 =Y
IAre ‘|Axe =4 (. Bloww °g)
IAe 'H =4 ND =4
(8’00 =X) sejdwexs ¢ wiJoy} ayeuoydsoyd
‘uopoes [eyuswiadxa |In4 (ND =x) seidurexe 2 92-v 1shuequiy
‘sisayjuAs Jusbeal-om; ‘jod-auo e 1o} | 66-0G:2/F - JﬂNm M JWNm .mo,n_o.m N <@
092 | 09z |uonosjoidep [ejooe pajeipaw JawAjod B yum uonounfuod ul pasn 16-V9A \HHO © o 0t N
JoH (Buipeo)
‘deud | oy sjuswwo) %/ereq uonew.ojsuel | juabeay

3903

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa |

wio} apuon|4

18 15 9z-v 1shlequy
o - g
oI T
ol oU M © ol oH M
Ly | 9Ly ‘uoljoes [eluswuedxe N4 00L:A H oW oW H o o 4 mosq/\@
ig ‘H=Hd
|Are ‘1A ‘H =4
18y ‘Aie ‘|Aye =y
sojdwexs g (,.Bloww 0°1)
'uoo8s [euswnadxy
. .4 Tf
s ul HeN /ﬂ H : I L/ﬂ,m 1o Iz»m,\/v
. O "HeN Ny 2/\®
G/¥ | S/ |yum uisal jo uswieall Ag paulelqo sem 1sAjeled Jo wio} aAloeay 66-8€:D od od HH
IAre “|Asie =4
1Aie ‘H =4 (. Broww 62 1)
sojdwexa g
d S| ' h
vy | vy 'sBuipeo| Jualayip yum suisal Buisn Apnis onaury M o ¢ \/_mﬂ N é
IAre “|Asie =y
sejdwexe ¢ ng, ‘id, 13 =4
‘syuebe BuiyeuaboleyolpAysp se senpisal u
€y | /v |euiwe jo Aungeuns eyy 1se) o) sem Apnis siu} Jo eARoelgo ByL S o L an_©
a|dwexa |
w0y apIxoIpAH
, , 007-Vd| supequy
N °N
+ +
I —— (0 e ©
oLy 'uoloes [eyuswiadxa |In4 SLA 10 HO “enn
Joy (BuipeoT)
‘daid | JoH (ST X} %/ered uoljew.ojsuel | juabeay

(uonBuUIWI[ WO ) SAUIN[V T'S'E

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3904



a|dwexa |
N_1D
G6<'d ON TSN o €300
1/ *sisayjuAs jonpoud [enjeu dejs-jinw e jo deis suQ S6:A /w\ Nm_\,_z/\@
1A ‘H =M ‘H ‘H
so|dwexs
'uopoes [ejuswadxy M
HNTN M 4
L8t L8t *(uanib sajdwexa g) Ino paLted osfe uoieusboleH €2-G'A d o \.uu\/ e&l@
(.Broww $2-2°1)
¢ o/\ oo\ o /oo Wo
o \ 10/
"8npaoo.d [eieusn) s|dwexe | 0%~ /_\w /_w, s
e} o
/
*10}0B8J MOJ} B Ul INO PaLIBD 8I9M SUOLjoeaY S~ ~ N
08y | 08F | 'umoys siynsal }saq ay} pue pajebisanul sauexolisAjod [eionag 06:A o HO HeOS H°0S
1A11e ‘H = 4 ‘"
so|dwexs g H-uoleN
‘ainpaoold |eisusn u y
o \//mﬂw M \,/,\NE IwOmvﬁe
6Ly "o 1<02<,€ ANAROEDI JO Bley 00}:A ' o HO U
a|dwexa |
20%H (1
SAAEL0 _~ A~ sdaglo . ! 1es
0ee | oee 8LA o ( e )
18118 ‘H =4
g ‘H=H
IAre-0 ‘|Are ‘iAse = 4
sojdwexa 9
‘ainpadoid [elausn u u (Bloww 2°9)
‘PanISSqO j H — g L/ﬂ M
8/% | 8.1 |os|e sem sisAjoipAy sawos ‘pasn atem sapiwoiq Arewnd usayp 88V LA H © o u_xé
JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel | juabeay

3905

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



gh=uw

O ‘"N “H0 =X
1Ai1e *H =4 ‘H
sl ‘OyO “4e1se ‘IMe =Y
sajdwexs /
‘ainpaooud |eisusn
oy "
‘uonoeal “ x$|\m! od _©
ay} 0} aue-|-xay jo uonippe Ag pesiwiuiw aq Aew Auanoe xs | ° X . e N_o_i\
S8 | G8Y |40 $SOT "ANAIOE JO SSO| SWOS UYim Ing ‘pasnal aq Aew isAleled | 001-01:0 M 3/ *A0d
106 jos
SINO
a|dwexs | N
'uonoas [ejuswadxa ||n4 _o:m\n_
ud ud Ud_— uyd o’ /n_g
8y | v8b ‘AAnoe ul esealoap 1ybis e yum pasnal aq Aew isAjele) 260 \—/ O H — _/
JAuin ‘1e1s0 ‘|Aae ‘|Aye =Y O} X SHUOj|IOWUON
Ja1s8 ‘|Aie ‘jejeoe ‘|Aye =Y
se|dwexs 6 ﬂ&@ N »
‘POAIBSqo H g Moo=y
26€ | sem uononpai Jano oN ‘jonpoid Ajuo ey} sem ausye SO 8yl 16-18:A = o 'H ard —@
(.Bloww zg)
HOHO ‘It =Y -0
corzaross POSN USSQ OS[B 9ARY SISA[EIRO 9AlBUIS)Y
sajdwexa g
‘uonoes [euswadx3y
.H H H = o
€9€ | €9¢ 'PAAISSQO SeM SudM[e S19 10} ANAIDSISS POOD) | 08-LLIA = O 'H (0)pd d
‘ied (Buipeo)
‘daid | Joy sjuawwo) %/ered uojjewuojsuel ] juabeay

(SOUJ[[B/SOUN[/SFUAN[B WOL) SQUM[V €°S°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3906



1Rire =
sa|dwexa g
oo 'uonoas feuswnadx3y I 00 \ L
‘68Y ‘parebnsanul wsiueyosy 18-1G:A /H/U. © #02 /\\\\ @
M ‘O =IN
1fire =
'uonoas feuswadx3y XN
ajdwexa T N
‘AIAnoe oW’
JO SSO| INOYNM pasnal ag p|nod 1sAferes ayl waeainba aseyd P P P PR N2 @
88y | 88F |uonnjos ay) uey) aAnoeal alow sem 1sAjered punoq JawAjod ayl 00T:D N AT TN o vi3 7N S
1Rire ‘H =4
sa|dwexa g
ud o
T o ud
IR '
.EV\MHA on =
18y | L8v ‘uonoss feuswyadx3 | 08-0G:A A ld 4 4 —©
1f1re =
sajdwexa g
(.Bloww 0z'0)
10 sw_,_u
o h
6ve | 6vE "uonoss [euswiadx3 | GL-89:A o N @/\@
XBN ‘1T =
1R1re =4
|Kre fre = (i.Bloww zg00°0)
. sa|dwexa
ainpasold [eiausn | € 6#@\0
)
‘uonezuawosi aowoid 0} Jueuodwi sem uabeal A A~ P
98y | olrerswouello onAered jo adloyd "ybiy Alaa ai1am sonel z/3 ¥8-2L'A o'W @
"Joy (buipeo)
‘daid | ‘1o sjusWwwo)n %rered uolrewlojsuel] juabeay

3907

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



Hfe *H =, (Broww '2)
|Azuaq ‘|Are ‘1qe =4
UOJAN
sajdwexa /
£4000 000
u |
§. o v N9 N
‘ \Zfﬂ .-t 7} “ we
t4s14 6V 'uonoas [eyuawadxy 96-0V°'A €47 X0 o H o O
oy (buipeoT)
‘doid | “Jod SUETNoe} %/ered uolrew.lojsuelt lusbeay
(Sourue woa ) sIpruy [°L°€
sopruy L°¢
|Are ‘|Are =y
sajdwexa
o — — 2| €,
1eT | TET ‘ainpadsold [elsuaD | £8-0L'A — 5) = ovo ms_w_/\g
(.Broww g'1)
a|dwexa T O
'uonoas euawadx3y Rl O O
e 18 (1 o
oe os "AAIISUSS ainisiow pue Jre s| Juabeay 6:A o @ (o0 - U Q
IAre 'H =¥
sajdwexa g
. (;.Broww £°9)
T61 9oUBI9J2) 99S 0S|y ud d
\ hmJ\F;u
. . o (o] N \G
16v | TI6v ainpasold [eiauan 68-0L:A o
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel wabesy

sauky[eo[ey pue SQUAM[V 9°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3908



'66% 90UBIBBI 93S 0S|y

'9]9A2 sisayiuAs apndad

'uonoas [eluawriadxy ul paredaid 1zgO-nai-ayd-A19-A19-(1zq0)IAL-00g apndadeiuad (. Bloww /°T)
'pasn sem Jalsa pareninoe H
a8y} uaym paniasgo sem aujuefejAusayd jo uonesiwadel a|qibybaN Nm.z Jﬂ& HN — ¥ Hm#of
00S | 005 | H*02.d uyum Buidnod alojeq JawAjod sy Jo sem uanlb Buipeo 26:A o © O 2oy
S9AeALISp PIok oulWe =, |Kre ‘e =4
o6, WBISAS s Buisn
apew sem auowloy Buises|al sauowsoy Buiziuidin| Jo SISaYIUAS sa|durexs gg (Bloww 0'5-0'T)
‘ainpasolid [eiaus H
86y | 967 N Ny &%of
‘J6v | ‘L6 ‘uonisodwodap Inoym ainjesadwal Wool Je paiols ag pinod 66-L9:A o © 0 zoN
1Rire =4
JAuayd e =4
sajdwexa
= uNooo _
_._szI O
]
fo) 2, 4NOOD T o
‘uonoes euswadxgy o N.._zvm.._ Wlxo @O
S6v | G6¥ 'sisAjeue 0} Joud pioe oulwe Aypow 0} pasn juabeay 20N
1R ‘H =4
e = bl
VoI = (:.Broww z9'0)
sa|dwexa
ZON
‘ainpasold [eiausn N on
o
'sisAreue D1dH pue uisal Buisn uonesieAlsp Aq suiwelaydwe 4 oy 20N
Jo sannuenb asAjeue 0) pasn "sploe-oUIWE pue S|oyod[eoulwe 20N zxﬂm © H o
v6v | v6p |‘seulwe oneydie jo uonesneAllsp sem juabeas jo uonound G6-G9:D o o
|Azuaq ‘|Are ‘|jre =4
1Rtre ‘H =4
(;.Bloww 98'0-G2°0)
sa|dwexa 6
S'0o=X
d “
'uonoas euawnadx3y | M
I ioﬁsz Sy foﬁxx/\@
€6y | €6V ‘ainyesadwal wool e spouad Buoj 10} palols ag p|nod JawAjod €6-/9'A o o H o
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3909

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'saujwe pue sploe
Jo afiuel © WoJj Sealn pue spioe dlwexolpAy ‘sareweqied ‘sapiwe
qaJuid\ Jo uononpoud ay) 03 paydde usaq osfe sey juabeal ayl

1re ‘H =4
JAueny ‘1Are-0 ‘1Ae =4

(.Bloww 8'¢-12)

1re-0 ‘iMre-n ‘1Are ‘iire =

(0]
‘paosnpoJiul osfe alem ag.L sa|dwexa Ge og/&
-d pue auiwe|Ayial Ji Ajdallp pasn ag pinod sijes apHojysoipAy M
aulWY  'PAAIaSCO Sem Saiuad duBWwWAse aressqns G6<:d . oY ed, _ed :o °
Jo uonesiwaoel oN ‘sbuipeo| reuonouny ybiy Buinib uoiresuswAjod \zf ) N ud
€05 €05 | sisayrelsw Buiuado Buu Ag pazisayiuAs sem juabeal ayl 86-08:A RO (¢}
IAre ‘1Are =4 e ‘o =
sojdwexs TT ?s_zn_u Ov
‘uUMoys o o
s| a|dwexa 1saq ay} pue palsa) alam sidwAjod [eIandS ‘ysem P 2Ny ﬂmiozyfo
20S | 20S |pioe ue Ag payund sem jonpold “paresausbal ag pinod juabeay 16-6L:A N o o H
|Azuaq ‘|Are ‘1qe =4
sojdwexa g (.Bloww €'1)
;fﬂn/ﬂm N :nfﬂog\ob
T0S | T0S ‘panIasqo sem jonpoid apis pioe 91|AX0qied awos | 00T-08:A o o o o
19188 1Mle =4
|Azuaq =4
“ainpasoid [elauss sejdwexs y ron
M. o
"1onpoud apiwe ay) jo Buibuaaeds snoaueynwis u n N N o ~r
0] pajngquie alam sp|alk mo ‘jelarew Buiuels pajoealun 66-S6:d Ty /a%& HN g U\N ©
G | ebuaneds 01 pakojdws sem uisal JIpide OZT-Vdl SllBaquIy V6-EV:A 0 s ) 5 o
191s@ ‘apuojyd =4
|Azuaq =4
sajdwexa
‘ainpasoid [eiausn ‘N
H HN N H O
"1onpoud apiwe ay) jo Buibuaaeds snoaueynwis A N_N . ~r
0] pajnquie alam sp|alk mo ‘jelarew Bunuels pajoeasun 66-78:d H / | ° g u °
G | abuaneds 01 pakojdwa sem uisal diploe OZI-Vdl Suaquy €Z-CT:A >d ¢ o
oy (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuuod [](Sourue woa) SIpIuy [°L°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3910



(;.Bloww ot'0-0£°0)

1811 ‘H =4
JAre ‘|Aqre ‘H =, |Are ‘|Are =,y
sajdwexa Tz sa|jdwexa g
"€TG 9oUdlI9al 89S 0S|y o
€ ) I xwzqﬂﬁm o «m/_ﬂmqﬁn/\@
e b
vIS | ¥IS ‘uonoas [euswiadxa N4 | /6-S9:A <9 O 'N3 H I
|Are ‘e =4
‘ON 'H =4
1Are “1je =4 (.Bloww 1Z-2'1)
¢
‘ainpasolid [eiausn
sojdwexs g1 mLAo s
[4%] *AIAnoeal UO BUPUI-SS01 JO 1030 s N
2IS | '60S | pue ‘uisal Jo senuadoid [eINjONNS UO Blep 10} 60G 9dUdlala) 89S u n o-N_
‘TIS | 'T1IS Ty HN - ¥
‘0TS | ‘0TS ‘pasnai pue pajelauabal aq pjnod JawAjod uads ¥8-2SA o o o
|Are ‘|Are =,y
1Are ‘1Are =4
¢ (.Bloww 1°G-8'T)
sajdwexa TT
‘ainpasold [eiausn o
¥4 _S_ o
[e] T ~
‘umoys si a|dwexa 1saq ay} pue I IOH (2 . Mﬂ Jmﬂ N O
80G | 805 |paulwexa alam siawAjod [eianas 'pajokoal ag pinod juabesy 6.-29°A N o« 20N )
|Azuag =4
|Are ‘|Are =,y
sojdwexa g (;.Bloww 0T0'0)
HO
OH 5 OH
HN ..
o
N
[3) 2N
. n Ly
86-G8'd
L0S L0S ‘uonoes [eluswuadxa |4 16-0L:A HHN JHHN
11 =
AoA9A|9e1v-1-009 ‘BunAlbul =4 mw_d\.._.uom_ 40 JeIS® JLBWA|Od = ov
'G0S ‘P0G S90UaIa)al 93S 0S|y
sa|jdwexa g
'uonoas euswnadx3y Y] o
o
H
‘sapndadip ouBWoaIB)SEIP JO SISaYIUAS Nxzfﬂzwm - ZHN LJ% N
90G |ay1 01 Ajnyssadons palddy "paioslep sem uonesiwadel oN 9/-59 o 8] o
19y (Burpeo)
‘deid | “Joy Sjuswwo %/ered uoljew.oysuel] 1uabeay

3911

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



auIpuAd =A “00d =X
204 =A ‘HO =X
Azuaq ‘|Aje =.H
111 ‘H =4
AxoquedsuaiAd ‘|Azuaq ‘|Loe = 4
'8TG /TG S92UaI3)a1 93S 0S|V )
sa|dwexa
! « (;.Bloww Gz'0)
'uonoas [euswadxgy
o HNH M (1 X_ ™ NN
“19)em BuIpNn|oul ‘SIUBA|OS JO AlBIIeA B UNM pasn aN JTN_ : N ,z‘l.
6TG | BTG |©q pinod pue s|qe|jokoal sem ‘Ananoeal ybly sAeidsip wusbeas siyl | 00T-0L'A o SRR ° HO’ O G
1fire ‘H =4
18y ‘A ‘1ore = 8 Lo
(.Broww 0°1-8°0)
sajdwexa g
N H
m 0
o HO__ ¥
o Z/:\Hm mw_.z\wm + /WWH d_ \\m\/m/_
9T1S 918 ‘uon98s [eluswladxg 16-0'A o (o] H HO o’/ o
1R ‘H =4
1Are =4
sojdwexs ¢ (..Bloww 0g°0)
‘ainpasoid [eisusn ‘on o
. N
sisAleue D1dH pue uisal Buisn uonesieausp Aq auiwelaydwe 8 Aoyt N \ H@/\G
Jo sannuenb asAjeue 01 pasn "sploe-OUIWE pue S|oyodjeoulwe ZON zxﬂm © H o
v6v | v6p |‘seulwe opeydie jo uopesnpeAllsp sem juabeas jo uonoung 06-09:D o o
(;.Bloww z°2)
1A "H = 1Are ‘1A =,
|Azuaq ‘|Are ‘1qe =4
d o
so|dwexa
‘ainpasolid [eisusn ! 6 o Fﬂm
N
. . mm Z\NE o o i = 7
Buireay alinbal sauljiue 1ng ‘ainyesadwial wWool Je pajejhoe X -2 PR
GIS | GIS |@ele saulwe ,z pue ,T "pasnal pue pajesauabal aq Aew JawAjod G6-19:A o o H /\G
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuuod [](Sourue woa) SIpIuy [°L°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3912



|Azuaq ‘|Are =,y

(payuIl-ss0.19 uou)

sa|dwexa 6
dnd = v
CHN— A o
‘ainpasolid [eiausn " o
N 10 7
o ) [ N \
225 ‘uaniB ajdwexa 1sag "palsa) SuISal [elanas 16-LLA o ’ o =
a|dwexa T
aNO Elie]
€40 le) 09N 03N
/‘/\@\ N /\Q
N N
© ' 0%(00¢42)
‘uonee-0 1aA0 ‘N 10} BANIBISS dJaM SUOIIPUOD "SISBUIUAS 2 \|®
G/ | perelpaw 1juabeas pauoddns-pijos dais-nnw e jo dais auQp 66:A OH OH NN
N ‘HO =X
|Are =y
|Are ‘e =4
|Azuaq ‘|Are ‘|qe =4
sajdwexa H
@ s
a & ol NmHz S
A\ A\
(g) JaBuaness e Buisn paAOWaI Sem BpLIoJYd pIoe SSIIXa Uay) oxxﬁz 2v|,,x "0 1000 (1 HHN ZVJx 0™ v
95 | pue () aseq pauoddns-iawAjod e Buisn 1no palIed Sem uonoeay 08-0L:A ' \=/ =/ (N <@
1R1re ‘H =4
pioe oulwe ‘|Azuaq ‘|Are ‘e =4
|Are ‘|Are =,y
(.Bloww 02°0)
sajdwexa 6T
o)
o L _o_@
HO 10
128 128 'alnpadoud [elaus G8-G/LIA 5
nigl-d
pIoe ouIWe =y Nws_z/w,_zas_
‘ainpasoud [eleuss sajdwexa zT IS HU/\@
‘AIAnoe V,_
) W v - H20D — WV 1 HN- WV J
025 | 025 |Jo sso| Inoyum pasnal pue pajesausabal aq Aew isAjeres wads 28-ST:A o N3 \
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3913

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



pioe oulwe = 4
|Azuaq ‘|Are =4
19188 ‘|Azuaq ‘|Ae =

sa|dwexs 6
uoposs eluaLILIRdxg &HHNOO /ﬂﬁw_ Imoo/ﬁm (.Broww 2°2)
‘Buidnos Buunp a1usd uogJea-p ay Je uoresuswids H?OOHN"H ) VA HOOHN"H
© 'HN_y'0" NeW Eaa@
92S | 9|qibyBau sem aiay] ‘parelsjol atam sdnoib oow4 pue 209 ‘zgD | 00T-8L:A N
N ‘HO =X
1By ‘e e =
uaboley 18y ‘|Are ‘1. =y
sajdwexa QoS
Y w0} 9pIXoIpAH
"ainpadoud [eisusn xw/ O%H (2 TZ-V 1sAlequy
) foﬁm O “ZHNgH (T
10npoud Ao HO mms_zx\©
G2ZS | -Aq pioe ay) panowal Uisay "payeald spunodwod QoS Jo Areldr G8<:d y _ +
11re =4
|Azuaq ‘|Are =4
sa|dwexa 9T dN3g-d
o H
R o
"ainpasold [esauan ¢ ﬁ/_q J% _oJﬂNm . . zm_,.z\A@
66-G.:d o o e
v2S '|ob ealjIS-ouIWe Y)IM PAAOWSI SeM 3PLIOJYD PIoe SSaIX] 66-LEA 4 0 N
|Azuaq ‘|Are ‘|Aqe =4
e =y
diN3g-d
sa|dwexa Gz
‘sapiwe 1onpoid Buuaisanbas Ajsnoaueynwis n u o R \m_/z <®
noyum |eusrew Buiels pajoeasun abusaneds 01 uisal 16-€€:d M N+ Ny ME-NT NN
¥S | auiwesly ouswAjod e Buisn apew sem spunodwod jo Arelql v 66-C9:A o © o f
JAany ‘lAre = 4
"ainpasold [esauan ss|dwexs g A%n_ - Ov
“Aund 66-c6:d n/\@ 1000y N.._z/\ﬂu N7 N
€2S | poob ul s1onpoid ayl papioye apLojyd pIoe SS8IXa JO [eAoway 86-06:A 1802 o —
‘1o (Buipeo)
‘daid | ‘Jod sjusWWoD %prereq uolewlojsuel ] juabeay

panuzjuod [J(SIUIWE Woa) SOpIuy [°L°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3914



|Are =4
1D 49 ‘1 =X
(Bloww £+°0)
sajdwexa QT
10 ,,o
. " pd
sainpadoid [eisuss i‘zJﬂﬂm . g Xy wad Ny
‘eNng, ‘00
T€S | T€S 'pajoAkoal aq pinod 1sAfered ‘panlasgo sem Buiyoes| oN 98-G:A [e} f\f\o>\@
IA41e-0 “ON ‘18158 |yl ‘H =
sojdwexs 6 (;.Bloww 0%°0-02°0)
]
' i aYdd { =
ainpadold [elsusn \\, NP o
© HNSHID ‘0D N
‘passnasip _ © pa
8.2 | L.z |s! uonelAuoqued jo a1es uo sjusniisgns Bull |Are Jo sdlu0a09|3 STHLOHN S0 d
18y ‘|Are ‘| ‘H =,
18y ‘|Are ‘e = ‘o
“ainpaooud [eisuss so|dwexa 0T (.Bloww 08°0)
*A)IANS® JO SSO| INOYIM SUIUOW Jo} O, O Je palols & MY (1 \/
ag p|nod juabeay 1awAjod ayl uo paurewsas ploe dlAxoqred Nm.z%ﬁm i :oJﬂHm /\z”ouz/\/\d<@
0SS | OEG |SS99X3 JUBAJOS Se pasn ag WJ0jolo|yd Jeyl [enuassa Ssem 1 | 00T-ZLIA o o« © o
1fire =4
1R1re ‘H=;d
sa|dwexa 9
e45 Ud 8 A
: N
ainpadold [elausn /onJm ° - nNSy .
‘Apdwoud pansiyoe aq pinod ° HOOD _N:9=N /\/\z+<@
0€S | 625 | Awnd eando jo uonewnsa ‘WUBAJ0S uopdeal se fpgD buisn Ag G6-0L:A H o4 i
|Azuaq ‘e ‘e =4
Jow ‘zgd ‘009 =y
sajdwexa €1
'uonoas feluswadxa |4 2OV H
HO - WV - WV —
825 | L2s 'PAAISSCO Sem uofesiwadel ON 66-06:A coert © ‘Pl0zepl  HO-YY— ¥ N_E&é
‘Jay (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3915

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1A4E H =4
12 ‘1e "1Ale =4
12 1048 'H =4 .
18 10 =X
sa|dwexs 2
(,Browwyz 0-89°0)
“ainpaooud [ejuswyadxy = 51
_ (P e w e b x
"panIasqo Jaddoo jo X g xuﬂhm A/H,/,_,_u“\/\o
geg | geg | Buwyoes| op -Auanoe Jo sso| swos Yum pajohoss ag Aew 1sheleD OB-GLA ! It =N
1819 =X
Z'L=U
18188 = o
auojey Jaisa ‘e =4
Kie =y
sajdwexs #|
w0y AxolphH
‘uonaas |ejuawadxy RN " 00%F-wdl ajiaquuy
HON Y
*uonn|os apIxoIpAy *ﬂz - o T m_\ix o /\@
¥£5 | vES |wnipos anp yum Buiysem Ag peiessuabal aq Ajises pinoo uisay GEEFA ¢] ‘ HO =S
(,Bloww g'g)
ajdwexa |
IO} B)E180Y
0
_ 9z-v 1shpequiy
\_._/\.,_.Ml 1¥HN
oug oug
1~ g © 1
€es "uonoas [ejuswUadxa (N4 00L:A \WW\ \I/_c\f\ WO 6_}_1/\@
ajdwexa |
"o (. Bloww g-¢)
q  iysg \<...OI B
OYHN - IO} B1E180Y
‘uoioes [eluawuadxs Ny - ) y az-v 1shpagquy
IVHN © HHRD \:.I:/(o:
'9G:8] = q:e JO e HRD \f\,o: :
ZeS | ones jonpoid “uone|os! 0} Joud s8je1a0eL) O} PASIEALISP SIINPOId PLA HO wo_tamn. @)
19y (Buipeo)
‘deud | Joy sjusIWOog /ereq uoeLWIoSUR | Jabeay

(SNOJUE[PISIW WO.I) SIPIWY T'L'€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3916



ajdwexa |

;2
(=]
\_4
o
o B
7Y
2]
7

wrs__O

Zrs | eFS "UMOUS Ynsal 1seq eyl yim paisel asem siawfjod ssuy) GBA .
ID'H=H
sapdwexa ¢
-K —.K
o W
"UoesS |BjuswUadxg NHN = 9'p 'z =u
g\n%)\vM.Lumme Ad'ofaw 0 w0
‘uoneayund . ot gxﬂn.va,%& a8
LPG | LbG | fises pamojie Yoiym ‘uIsal Su} O} punog paurewss sionposd-Ag syl | 96-06°A WO 4
|Azuaq ‘pue ‘Aye 'H =4
ifzuag-0 ‘Wye-0 ‘1oie =y
sa|dwexa gL
. H 08
ainpasoid |Biausgy N 24_\w~_ Ny
0 ) S
0FG | BES 'spunodwod SARISUSS DI JO) INasN | 00L-96:A o é.ror__.l@
fzuag ‘e =y
auojsy ‘apiue =y
e ‘il =
‘anpasod |erauasy sajdwexs g
“3leuoqeD punog wisas Buisn paaowsal sem |eusiew Bupe)s &3 H (,Browus 0€)
pauaauooun "aqn) uonesedas mgoydasphy e Buisn ysem snoenbe | zg-Zaeid .&»jﬂ_z T on Ho-d N
8EG |UE pue w4l yim Juswieas AgQ paaowsas sem 21elfxoQiedpozy | 001-990A 0 NN o u._n_mle
hzuag ‘e =u
Huin ‘fue ‘apiwe ‘Joje ‘H =4 "
|12 =X
sajdwexs G|
nm H
N W um\z Jﬂ_m
- S it % -
188 | 9e8 ‘aNpascid [2IBURD | 00L-LEA o 0% 2 »-@
oy (Buipeoq)
‘daigd | "J9y SjuBLLIWOoY o reyeq UOHEBUWLIOJSUBT ] juabeay

3917

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



Azuaq ‘pue ‘e =y

-saunpasoid jeieuss) Serdhueng 2 __,mcﬂm_é.:._.._oa = O
ors | 9%S SBpUDIYD PIoB pue ssphysple ‘ssuc)ay seanpal osje Jusbeay | JE-ERA i 5] N %:E..NIO
(. Broww prg)
Wz s fope =4 uuo} apupAyoiog
sojdwexs p 00F-¥dl Slpaquy
i PHN— N THa &.i..!\@
8¢ | lsg souay|e jo sauasasd au) U Sapize paanpas Ajpanoajes uabeay | JE-CRIA © "osno ' 3 -
e =y
‘uanf aunpaowd [eiBuaD sajdwexa g|. {,Bloww gg)
“pajafoal N N
SFS | SHS |2q ued wuissy sspize oneydie sonpss jou |m Jusbess syl | JB-EBA ' © ' fm S.J_/\@
(,Broww g'g)
13yse 'Mzuaq Aye = Y wuoy spuphyosog
‘ainpasoud |Bisuas) sapdwexa || 00F-WHl Slpaquny
‘sdnoub jeuonauny ajefsoy SN frg_
#F5 | tPS |Jo spixoda ‘aupu ‘|Ejeoe J8)sa ‘muojyo 2anpal jou ssop usbesy | 96-D6'A - © i i &2:/\@
AL (Buipeon)
‘daid | Jey SJUSWIWOY o fereq uojjewIojsuUeRl | juabeay
(spunoduro? 0.3 pue sapize woaf) sAUIWY ['|'€
saunuy g°¢
adwexa |
w0} 8pxoIpAy
N I 00F-wdl snpagqury
® (
N, A ©'0*H .
2]
£VS 0B<iA Yy " Ho_ o @)
9y (BuipeoT)
“daid | 19y SJUBWWOY snereq UOIJeLIO)SURL | juabeay

PAnUH0>—(SNOIUB[[IISIW WO ]) SIPIWY T'L°E

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3918



1Ae-0 ‘omu ‘e H =
suojey J21se By ‘e ‘H =

sapdwexa Q)
-ainpaooud |eisuan) 5 A (. Broww prg)
e —— |
‘PAONPRJ 2Jam SSUoLEY N \Q 01979 ON \ﬂu
055 | ‘Suopuod ucndeal ay} Japun pajoayeun atam sdnosb ocuoD GR-GL:A M M fm F_E..f\@
(, Broww grg)
Woe Yone =4 wiioy spupAyIog
saidwexs p 00F-vHl SupsquIy
*SpUNOdULIoS SO PUB OSOIIU "S3PIX0-) S3onpal os[e Juabesy B _— %
188 | L8E | sauay|e jo souasasd syl w paonpas Alaanos|es asam sdnosb oy | Q0L-E6:A e O “fosng R fm _E../\@
gseq apIS0aINU =,4
1 H =4
sajdwexa g
HN it ™ (. Broww z-¢)
g1 ot I § Yad
B¥S | 6vG ‘uoioes [euswuasdx3 | Q0L-68A k 0.4 . 0.8 L@
‘uamb saunpaooud |eisuas) Muoynspiie ‘e e =,y ( Bloww pz'0)
‘UONESILUSIER] 10 UonBRZUSqaD sarduwexa
noyym aunwelp Buipuodsauoo sy o) auipoukdfzusg-L-opizep id £ LEWON
-p'¢ JO uononpal au} o) paldde OS|E SEm UOIONPal SAIDD[ES Y P
B8PS | 8pG [SiL ApAnoe Jo SSO| OU Yum Sl BAY pesnal sem isABIBD BUL | B6-FEIA ! o ! ea—)
(, Bloww 0g'0)
Husyd ‘|hyie =4 g
sajdwexs ¢ % ¢
]
“uabieas siy aiia ey :zL&o
¥ | IS | se eanoaye se jou sem suiydsoydifusyduy) pepoddns susifisfiog 96-06:A o
— {Buipeoq)
‘daud | Joy S UTENTT ] %/ereq UOIBUWLIOJSUE | juabeay

3919

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



+o UONBULIDJSUBY

[, Bloww gz 0)

e
ﬂu,z“ O

SIyl 10) pasn u33q Os|e SeY |y-INOW Uo wmpejed 1418 'H =4 M=
‘uonass [eusweadxg sajdwexa g / W\
‘paiebnsanu osie asam auaifisdod ojuo ] H
papeo| sisf|eleo JayiQ “pamiesgo sem wnipejed yo Buiyoes| oy \..\_,_ - \\_
€81 | €81 ‘wnipejied sy} yum paxs|diwod aouo ajgnjosul swesaq sswkiod | Q0L-ELA LT LS LT (oipd |o
{, Bjoww gg-0)
sajdwexs ¢| wuoy 2puphyolog
“UoiIes [ejuswUedxg e = 00F-Wd| sipequy
QUL |AYB JBAO QUYL DIELWIOIE o
256 | 765 |03 annosieg sdnoiB sjgronpal Joulo a0 dnaib oL o) BANOBIES | BE-LEIA b ® o M ve @
a|dwexs |
T N N_ 1D uwoy 3puphyoiog
i : | 00F-Wo| supequey
o Ry
‘Buu aupuid uo dnos spuojyd SA0WSS JoU SA0P Q ©' HnOkN Q Wit eﬁzr\@
s 11 |uojonpay sissyuds jonpoud [eumeu dejs-ginw e jo deys suQ GG A SO O = +
(. Bloww gg)
Ifue ‘A =y

uuoy apupAyoiog
“aunpaoosd [esauag) sejdwexs zzZ 00F-Wd| SHpaquIy

0. 032 Aeuonouny Ayie-0 pue spyu ‘uabojey jo souasasd MH_M .~ ON-M na @)

LSS | 1SS |2yl u dnoub ospu 3} JO UOHONPaS Joj aAjoales sem juabeay 86-8L1A © Flavoim . - +
19y (Buipeo)
‘daid | ‘joy SpusWIWOD o fereq UONEULIO)SURI] juabeay

panunito>—(spunodurod o.4)iu pug SIPIZE Wol ) SIUIWY ['§'E

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3920



ajdwexa |
L= PoLodas usaq osje sey ((ana= OU
1sfejeo jAuogques wnipoys papoddns-iawdsjod aanoaj@sowayd v Q 5y
Yy Y
‘00'0H
Z8Z | €8¢ aunpacoud [eJsusD fEe) HN e oM .EIO
‘oo ‘Axouphy ey 10 ‘e ‘H =4 (. Bioww pg'0)
sajdwexa | 4\@
"uonoas [ejuawusdxg o
y ] N
‘tewbuo \M\U«. \J, 0/.&\__:\@
955 | 955 |40 %0S s! Anange sejohoas eay sayy "pasnal eq few iskiele) B6-0°A T L ZoNTS 7™M
(, Broww gg-0)
Axouphy ‘pioe ‘apfysple ‘H =4 _\ — /
sadwexs g ( 8 -0 |
NEN \
A W %=t
Juansqns Bun ayy @ .\vﬂ
agg g5e | jo aunjeu ay) Aq pajoapeun s UCHJIEal JO aled sy Apnis anaury LIS O onT :_UEIO
R 0} ¥ ShuojuoUAUORY
ainpaooud [eisuag)
C)l ——a— _ L3} vy
555 ‘USyEUBpUN 818M SBIPNJS JBUry e © oS AWSHN .~ IS
adwexa |
uonoas [ejuawuadxg
Y oY
¥66 | ¥S5 | "PequUISep OS|E ale SHNSUSIOBIEYD UISBU 84} INOGE Blep [BIISAUd 00k By O%H oy
. (Buipeo)
‘daud | “Joy Sjuawwoy o [e3eQg UONBWIOJSUBI | wabeay

3921

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



|Are ‘|Aye =y

sajdwexa g
(,.Bloww 0g°0)
HZz00 HZ200
b'G-L 100 IR yﬂ/\
801 801 'uono8s [euswnadxy G6-2LA OH sulpuoyauid/pd é
1Ai1e =4
IAHe *H =4
|Azuaq ‘|Ayje =4
sajdwexs g
00}:0 HO 8
b . 8
€95 | €95 ‘uonoss [euswLedxy | 09-0S:A HN O HO:H N-om mzé
IAie *H =4
1Ase “lAle ‘1Ase =Y
sajdwexs / WO} UOI0Id
S1-v Ishpequiy
M M
o v o . w_a
296 ‘sauizeipAy |Ausyd ureiqo o} pasn os|e aiem sauozeipAy |Ausyd 06-SZ:A N ©' 1011 *HEEN ‘OH ISwé
"6GG 9oUBI9JRI 89S 0S|y 1Azusq ‘1Ae =4 B0 010
i
‘uonoes [ejuswadx3y sejdwexe g
18wAjod |96 usjjoms e Jo asn \ 4 2HN oé
19S | 19S |Jo ‘pioe simaT e jo uonippe uodn panoidwi sem AjAiOS[esOlUBUT | 66-81:99 N/ﬂ P HO
‘09S | ‘09S | AuAnoe jJo sso| noyim pasnal pue pejessusbal sem JawAjod 00L:A HN O *Ha g
JAanpny ‘Aie =y (,.Broww 0-€)
sajdwexs g wJoy apupAyoiog
007-vd| supequy
‘ainpaooud |eisusn u
] s
Y - 1 e vony_(B)
89S | 899 "Seulwe 0} SpUNOdWOd o) S8NP8I 0S|y 76-89:A 2HN O ‘ovOIN Noon "HE FonN
ey (Buipeoq)
‘daid | Joy sjuawwo) %/ered uojjewuojsuel ] juabeay

(spunoduod paje[a. pue sauruii

‘SOWITXO0 WIOI,]) SOUTWY 7°§°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3922



IAe =4
sa|dwexs g
0 13 o
"ainpeoo.d [eieusr) N u HO
G8-8:89 ud \n_, N L/_m o' uza3 ud ﬂ__, NNy ud L/Hz /\G
996 | 999 "‘POAISSCO SEM }08}4d JUSA|0S padunouoid v 08-19'A ud H
(,Broww g90)
JawAjod-00
YING/IAVYINTH
HO®HO
ojdwexs | - O
NN
=
"ainpaoold |eiousn \@ N \@
HN o ™ @x N
9se | 9se “Apnis oneury| wed—)
(,Broww g90)
J18wAjod-00
VYINQ/INVINIH
HOHO
ajdwexa | 7 N i O
N
=
"ainpaoold [eiousn
9ge | 9se -Apnis onaury fzx@ 0y OZ\Q wed—)
(,Broww g90)
J18wAjod-00
YING/IANYINTH
HO®HO
ajdwexa | VN
==
"a1npaoold |eiousn
9ge | 9se “Apmis onaury| HN \@ O'*H HOHN \@ :;Eé
|Azuaq ‘|Ale =4
|Azueq ‘|Aie ‘|Ae =4
‘ainpaooid [eisusy) se|dwexa 6 (,.Bloww 6°2)
‘uisel 8y} M. M. wa mm_zz/\G
$96 | ¥9S | Aq peonpai jou ale sdnoib Jeyse pue suaNIsgNs 00|y JeWolY | 66-G8'A H O *osno on R
JoH (Buipeo)
‘daid | "Joy sjuawwo) %rereq uoljew.lojsues ) juabeay

3923

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Me =4

Bloww g
ore “1hie = (.Bloww g¢)
wJo} apupAyologouri)
sajdwexa g
‘ainpaoo.d |eisusn 92-v 1sAuequiy
H. .4 o
‘apupAyoioqoueho . e z /_ﬂ.m . @
oey | 9ep | wnipos Agq paonpoid asoy} 0} paulelqo aie SplalA Jejiwis 99-67:A HN O °HN o FHENO NN
IAH1e *H =4
|Are ‘|Are =4
104 ‘hie uM_ (,.Bloww 0°1)
sojdwexa 96 wJo} apupAyologouri)
‘ainpadoud [eJousn 92-v Ishiequiy
dwoo Jo A o Bt o o o
'spunodwod jo Areiqy N SN+ g
0S 0S | e Jo sisayluAs juabeas pauoddns-pijos dais-iyinw e jo dals auQ 26-Ge:d N © H ° FHENO mm_zw_
JoH (Buipeo)
‘daid | Jod sjuswwo) %/ered uoneuw.ojsuel | juabeay
(S[Au0Q.Ied Jo uoneUIUE JANINPII WO.L]) SSUIY €8¢
1AM ‘H =4 ‘Y
sajdwexs g
o
06-18:09 ﬁ\wuﬂzwf
695 "sainpaooid [elousn) 66-18:'A
m_Qmem I auazuaqAuInIp pue auaihis
‘ausjeyyydeujAuin-g jo JewAjod-00 = O
"sainpaooid [elousn) H_ ud
I
89S | 89S Jusbeal siyy Aq paonpal os[e sem aue|is|Ayiawnoioyd n ud Hd- ( o o OQ
‘496 | ‘29S |AuAnoe jo sso| ou yum 9a|qe|oAoss sem }sAjejed 8G:A Hd © “epmod 17 (1 ~ o L)
JoH (Buipeo)
‘daid | Jod sjuswWwo) %/ered uoneuw.ojsuel | juabeay

panuijuor—(spunodurod paje[aa pue SIUIWI ‘SIWIXO0 WO.L]) SOUIUTY 7'8°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3924



saulwe gg|
sopAysple £1g — Aeiqr]

wJoy apupAyoiog
9z-v 1shllequiy

RUL]
d Tmm ﬂmm N
€15 ‘uononpai o} Joud pawuoy sulw| uonesedaid Ateiqy ebie AN © o H "HE mms_qb
seulwe Opg - (,.Bloww )
SOUO8Y L1} -
sopAysple g|g - uonelsualb Areiqy Joy pasn wuoy apupAyolog
‘ainpaooud |eiausn) 00p-VHI supequy
. . d n NG .,
(014 aujwe 06<:d NN JOW + HN-H . /\@
‘2/G | sseoxe sbusneos 0} pesn sem epAysple peuoddns-iswAjod v SI<A - ° Ha "o
‘10t H =4
|Azuaq IAe =4 ‘. (,Broww g-€)
sa|dwexa 9g wJoy apupAyoiog
007-vd| supequy
‘ainpadoud [e1ousn H_H 4 oy
/zw qm,u\mm e *HE  ConN @
LS ‘saujwe Arepuodes pue Arewd o} spjsiA poon 6-GZ:A JH e o 0 - v
IAzuaq ‘iAye = Y ‘H (. Bloww €°g)
1A =4
wJo} apupAyoiogouei)
so|dwexa G| 92-V 1sApequy
-d
‘guIWe SS80X8 8AOWAa) O} POppe SBM | G6-08:d N oy oyt o+ - EHEND ss_z<@
0.S | uisal apuojyd pioy Areiq) oipndad-uou e Jo sisayluAs ayy ul pasn 66-0G:A LG o H o I
IA4e-0 ‘4 'H =4
sajdwexa ¢ wJo} apupAyologouei)
9z-v 1shlequiy
‘paiinbai S o s
sem juauodwod apAysple a8yl Jo ssaoxa ablie| B ‘UOISIBAUOD AAUZ‘WLE e ozo©& + IA&UZ‘M;E s %o <@
/S |@19|dwoo 104 ‘sisayiuAs Ales dais-injnw e jJo dais auQ | 00L-09:A &@I\ o 0 HENO TN
(,Bloww €°g)
A ‘|Are =
|Azueq ‘|ie = Y wuo} epupAyosogourhn
sojdwexs z 9z-v 1shlequiy
‘ainpaooud |eiausn)
29NN _ 2HN _
9y | 9ty "paeooid 0} suonoesl o} paiinbal sem pioe onAlered | ¥8-8/1A ¥ oo i °HENO mwsw_b
‘Jod (BuipeoT)
‘daid | Joy sjuawwo) %/ered uojjew.ojsuel ] juabeay

3925

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Azuaq ‘|Aie ‘|Axe =4
IAie ‘H =4 ‘H
10y ‘iAzuaq ‘|hie IAie = d

so|dwexa g
‘alnpaooid |elous
p | 9 Nm/w.m RN Nmi.m
N ;
8/S | 8.5 ‘pasn sem AB|D Jom USUM pasealoul 9jel Loloeay 16-8L:A e O M H o fmmzé
_>Nc_w“_w>w__m_ =Y (. Broww 5°7)
s
wuoj apupAyolog
sejdwexe g 00b-VHI SHLeqWY
HoyoH g
‘guIWe SS80Xe SAOWAI O} POPPE SEM UISBI G6-08:d HHN Y N-2S . @
0/S | epAysple Buep “Aseiqi oipndad-uou e jo sisayluAs ayl ul pasn 66-0S:A ~ (8] H o Ha ws_w_
155418 ‘H =4
IAre ‘1Axre =y
so|dwexa g| (. Broww 62)
1SS NEJ\_E 2d J.j—m g mﬂEZQ@
75 9/ -ainpeooid [esousn) 88-8G°A _._z,zm.._ O %(9YO)IN * IOHZ °HNPHN o) N N
o|dwexs |
oo N
oo oo wuoj apupAyolog
oo 00¥-VH| 8upequiy
N
°© oﬂ\Q
"Hg ®onN A”v
G/S G/ ‘sisayjuAs yuabeal papoddns-pijos deys-inw e jo dals suQ 06°A OH HO _ o+
1Ate ‘AN *H =4 Bloww o
1A1e ‘1Axre ‘Ausyie = 4 .o 92
sodwexe g1 wuoj apupAyolog
“ainpadoid [ejausn 007-VHI suiequy
M H M
'SOUO}eY JlfeWoIE e oo aven Hg mws_z/\g
G/S | /S |You-uosoale Yum paurelqo spialA syl eAoidwi 0} pappe sem°Quz 86-G8'A NS ° -+
194 (Buipeor)
deud | oy sjuswwo) %/erea uonjewlojsuel jusbeay

panu1juo>—(S[AU0QIBd JO UOHBUIWIE JANINPAI WO.1]) SQUIWY €°8°C

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3926



a|dwexa T
N_o N_o
N N
T <1
N REEN N
1€S | 9€S “ainpaooud [eisuss T9A ) H o0 EN é
|Are ‘|Aoe = Y
sa|jdwexa
‘ainpasolid [eisus u s} 12
96-08id | * ,ZU/% IZQJ,\J\Q\
Zs ‘uonoeal dAI3IRS 66-G6:A N-NH O x—p N-NH Nmzz/\g
‘19y (buipeo)
‘deid | "oy sjusWwwo) %rered uolrewlojsuel ] juabeay
(SNOJUB[[IISIW WO.I) SIUIWY $°§°€
a|dwexa T
) (.Bloww ¢'1)
ainpadold [elausn ND ud
ud 24L0)os®
‘AIANOR JO SSO| INOYNIM Pasnal pue palanodal @\zx O ' Nouseng fz\@ N oﬂ R Om/O/mI\Q/mI\@
185 | T8S |2qg Aew isAjered "1oyem ul pawlopad suonoeal adAl-1exoais BN
ND ‘1ay1e [oud =
|Are =4
IAuIA ‘00ud 18y ‘|Are ‘|Ajre = (.Bloww op0)
sa|dwexs ¥z 44L0)s
NiL
'SI919 |0UD DANISUSS JSTeM 10} SANIPPE Ue Se pasnh sem e /1& S a& A\ﬁ\Y
085 | 08S |amyns wnisaubey "AlAnOe JO SSO| INOYNIM pasnal sem 1shjered 66-CLA ZHHN o) ¢ H o
JAUIA ‘H =nN
IAzuaq ‘|Are ‘| = ‘o
18y ‘|Are ‘1e =4
sajdwexa /g
N
'uonoas euswnadx3y e /
I 00T-Ov:d m.zJ\:z N Qe ﬂﬁm z,/z H
: . N @
6.S | 6.S ‘uaniB si ajdwexa 1saq ay | ‘parebnsanul alam suisal JBYIO G9-0'A eS| ot ° o
19y (buipeo)
‘deid | "oy sjusWwwo)n %rered uolrewlojsuel] juabeay

3927

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e =4

|Azusg “1Aie =, (.Broww z'2)
sojdwexe €T agl-d
'uonoas [eyuawiiadxa |
1198s |e} ! Iin4 - . «|/
™ \\ ] ] 24 \Z
"%66—6S J0 SanuNnd UM %E9—E a1am s1onpoid [eul Jo SPISIA Y N g L) N~ @
€85 | 'sisayiuAs Areiq) dais-omi e jo yed se 1IN0 paled sem uonoeay e © \/ N
|Are ‘|Are =y
sajdwexa g dN39-Sd
3J9Ad0I819H ElSOEIETN] }
N_,.N
N o HN - z,n_/,z
66-€6 'd a ! Vs
4] ‘aplwoig ssadxa abusneds 01 pasn sem aualhisAjod [Aylewoulwy | 86-E6 ‘A o o x \7
|Azuaq ‘|Mje = o
sajdwexa dN39-Sd
Y
‘ainpasolid [eisusn "N _N__NH N NN M A”v
« T /,zﬂ Mo /,zﬂ Neg N
“eujwne 66<d NTN ox—pat NN NN
¥2S |40 ped e 1ano uopeny Ag payund sem aumxiw auund 6N/ZN 8YL | GZ-0EA ud. O ud._0 AN
|19 =X
Azuaq ‘|Aje =4
104e =¥
1Kre =y (;Bloww £2)
sajdwexa 9T dn3g-sd
y
€ ong
g g e
o} d]
86<-G8:d )/ — \ | o \xz N
285 oL 'sisayiuAs dajs-iinw e uj dajs auo S| uondeal siyl | 00T-09:A IR O X=¢ A >/
10 ,wm_ =X (.Bloww g°1)
|Azuaq ‘|Mje = o
sojdwexa g O
"UoNYas [eJuaWILRAdXT ﬂu X a0 H Rl O <)
o€ (014 *9AIISUSS aInisiow pue Jre si Juabeay 86-96:A /\/@ o 8 Q
g ] (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1uod [)(SNOIUB[[IISIW WO.L]) SdUIWY $°§°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3928



*aInpadoid [elauan

“BlUOWIWE UM JuBWIeal) AQ paloaye
sem aseajay ‘uoneoyund Buimoje uisal 01 paydene paurewsal

e ‘H =4 o

|Are ‘|Are =,y
sa|dwexa g
0,4 HO®I * eHN (11 [e XS]
e PRt
N SHLcHa N7

(Broww z'g)

wioy uoloid
¢X-MO0S OV

o @

685 |10npold 'xa|dwod aujwe-uoloq Xealq 0} pasn uisal ploy $8-TG:A o d 8 f
18y ‘lAzuaqg ‘|Are =4 ‘o
‘ainpasold [eisusn saidwexe g
‘saulwe 20g My My
88G |40 @ouasaid ayy ul AjpAnos|as pajosloidap ag Aew sapiwe 2og 86-9G°A H O MW o0g o
1R1re ‘H =4
1Azuaq ‘|A1e ‘Yoyre =4 (.Bloww g'¢)
‘uonoas [eyuswiiadx3y sajdwexs 0T wJoj uojoid
ST-V IsAlaquiy
‘(ases|al .
pue yores) ainpadsold uoneaylnd e se sioe osje dais uonoaloidap ey HN @ ey
/8G |20g ‘paloaloidap alem saulwe d0g Arepuodss pue Alewlld 66-08:A H o 208 :m0m|@
1R =4
1Rtre ‘H =4
sa|dwexa g
P A N Ay ONF
. . N NNF 4
985 | 985 uonoas feuawadxe N4 | 00T-TT:A / o 1opd udd @)
|Are ‘|Aqre ‘H =4
|Are ‘|Are =,y
455 SOUILIE A1epu0d8s [ealnawwAsuUN sojdwexs pT
10 uoneredald ayy 1o} pakojdwa usaq sey isAjered Jejwis v
‘ainpasold [eisusn o o/\@
. i .- o
G6-9S:d 7,_ 0w H um,
G8G | G§8S 's9|1Iydoa|onu InyNs Yyim S)Iom osfe uonoeay G6-0T:A o oy
49y (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3929

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1fe = ‘o

Bloww o
|Are ‘ojre =4 Ol 0e)
d wio} apupAyoliog
selduexs o1 00p-Vl SuBqUY
ed e o8
N N tHE ca N
€65 | €69 ‘parels|o) aiam sdnoub [euonouny jo Alslena sbiely | 96-T6:A N o'tosno O N +/\e
|Are =4
sojdwexa g (;Bloww ¢'¢)
o wJo} aplpAyologoueAD
-~ zﬁ 9¢-V 1sAaquiy
g
o N
eHEND S9N
ogy | 9ev "Jayem/|ouByla T:T JO SINIXIW © U] IN0 pallied ale suonoeay G/-0G:A ND _ +<®
a|dwexa T
(:Bloww v/0)
PHEN (1t
©'av3a sudd ( q i
av3a sydd (1
IZW@\J}@
2659 269 'uondes [eluswuadxa |4 06:A | UdHOHN Ud HOHN K
1R4e =,
|Are ‘|Aje =o
1Are ‘1A ‘H =4
18y ‘|Are =y
sajdwexa 9
. R wiio} uojoid
ainpaooid [esausn) o L<,/N\m HOSW " SHN (1 moooﬂ\& OCT-Hl SHHSqUIY
y It Y
"palo8Iap SeM UofezIWadkel ON "BlUOWWE YlIM Judwieal) yHOOD" % ! O Hoaw (1 Iz,m\©\
16G |Aq paseajal sem pue uisal 0} punoq jonpoid paloajoidad | 00T-V8A HN o IMOmé
a|dwexa T
Hoo (;.Broww £°1)
IA
NeH
'uonoas [euawadxgy @ @ o S0g-3IX
[5) e}
‘uisal ayy Aq o 'O N
065 | 06S |pabuaness Ajlensed Ajuo sem uonoeal Ul PawWIo} audANjozuagId 00T:A O (z/\@
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1uod [)(SNOIUB[[IISIW WO.L]) SdUIWY $°§°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3930



ajdwexa |
308949 .2 30 A9 1M Ho _A9.Z 1.9 M RNy
965 | 965 ‘ainpasoud |elsuag ZEA o' N3 N
1Ale =y
sa|dwexa ¢ (.Broww £¢°0)
'66S '86S LGZ 'L6S ‘906G S80UBIBBI 89S OS|Y
v _ vy _sd HO_yy W _sdug .
865 | 865 ‘uonoeal sy yim ajqiedwon asem uonosiosd |Azusq pue |Aso MO WV - vV —Sua SR P, N\/®
1'g =X
|Kzuaq ‘|Axje =N
so|dwexs ¢
M (,Bloww °})
HO {1)‘ NH 1OH 2 pue
o q ‘e o sewAjodoo e si seawkjog
JOH(Z PO etcgean 3]
X,H a1 o [Emsuo BuuEEaT - 8
‘\@:‘ - o |
| L~ _/
o u N\(O ‘7“.0\”/\”'4 T " N “(\
£9-1G:99 g AN N omou ool Ci\ g
565 | S65 ‘ainpasoud |RJauss) | ZGEGIA o - ang
IAzuag ‘e ‘H =4
sa|dwexs ¢ 0
g y : f‘j)l“?
‘uonaas |ejuawadxg ' : . o
uao\n)\NzH B ugo . H,s S HS N b
65 65 ‘umoys s sidwexa 1seq sy "palsa) alam suisal Jaylo |elanag G6-06:0 o o o Zon H
18y (Buipeo)
‘daid | "oy sjuswwon o.rereq uopewoysues ] juabeay

(sur10j pajdajoad pue sproe ourwie jo suijdnod 7 sISayjuis) sple oUWy §°¢

3931

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘G0g adualajal 8a9s 0S|y

(. Bloww ¢°})

sajdwexa || HO
‘sainpaso.d [eisuss) i
d0 = WY ., WY - NHI0g e _ M
215 'sisayuis apndadAjod Joy pasn uoloeay L6-LGA © 020 A0 VYN Y -NHI0E W O &
JAozuag-N ‘NG =X (,Bloww ¢}
sa|dwexa z 130%0
{%#8:A) pioe cuie pue spidadip ypm no pawsens Buydnos HO._N._-
snoBojeuy AANOE JO SSO| JNOYNIM SUIUOLL 8aJU) J8AD J0) Palols N T ‘30"‘19' H K/:\j\@
09 | £09 |aq pinoa jusbesy -Bundnos 9OQ o) s|qeiedwod uonesIWwalEy PEIA © HO-N&1—y
sa|dwexa /| pioe ouy
o N_o
HN—W.W/(W) = HN-W{W) ?_z_}
505 | S0S ‘woy aund AjesydesBojewoiyd ul psuBlqo aiam sjanpold | 00L-Z2FiA o
ayd ‘A1 ‘leA =wv
sa|dwexs ¢ (,Bloww 6'2-9'Z)
130 WY — WY ~Z . . 130 5w 4 VL -Tw BlLa
‘ainpasoud [elsuag ©'Ni3 T PO GOE-IX Slpaqury
0FlL | z09 | "pasnai pue aue|isolojyow) Buisn paonpal aq pinod Jawdjod adg 88-GO'A { U ) el @
L TCERY
sa|dwexa ¢
. . Y - DH HO,WW  +  HO- WV Jf; =0=N j
109 | 965 ainpasoud [elsuag £6-Z8A o ‘N i
id ‘Pd =W
1H1e =y
sa|dwexa g
o
‘uonoas |ejuswadx oo SNE00 TN £
11035 [EjusLIIBdX] L OU\rN N [ o " +
009 | 009 ‘pajesauabal aq pinos Juabeay LI {He00 7w o /\Nzgzm’\/©
19y (Buipeo)
‘daud | oy sjuswwo) o%/eleq uonewosuel | juabeay

panunuo>—(swaoj pajddjoad pue spoe ounwe jo Juijdnod 2 s1SaYuAs) SPIOE oUILY ¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3932



‘0071010 =X
Wle 'H =4 '\
(,Bloww g'¢)
sa|dwexs g
W0} 180y
‘uonaas |ejuawiadxg % 97-y 1sApaguuy
TYHN H HN A
119 ‘Jles ayelaoe |oipouiwe Buipuodsauos HO . [ o )
z19 | ‘019 |8y aniB o} suompuos uonoeas ayy Japun askjoiphy Aew jPnpoid | 00L-8LIA ‘):Or’ © \)':)r o o @)
e =
lle 'H =4 'y
e e =,y
sajdwexa ¢|
K| 01 X Sjuojjuouwuon
M N-gH L ,H_H,ca
609 ‘ainpaoosd [BJ8UsS) | LE-SZIA wo b O © (&)
/
/ auyuefiod = O \
H H |
e = [ <> |
Mzuaq ‘e ‘|Axe =y | — — |
T N N il [
‘ainpaosod [eisusD) salduiexa g} \ " | § /
— — !
» \;.H_@_N@H.;/
‘Buiuado-Bun N CHN -z iy ug \ /
sueJ) ay) pue uonepixoda au) uloq pasAejes sawads papoddns o’ m " 070 OHOM, | " i
209 209 ayl slaym uonoesl 10d-9u0 B SEM SIU| '].UQﬁBQJ 9|C|B|0.|"39t| 0L-0E°A 2 : 0 uaes-{j|jog O
g ‘H =X
11e-0 “1oje =y
1. =,
o ‘IANe-0 H =4
so|dwexs g
]
Ho et
=
HO 71//@, - - LHO -
: © KHNOD o [HHOPOsS0 1M RS
“Aunnoe ybiy paulejuiew jshejea | 66-88:99 0 N H o
/09 | 909 |pejoAoes ybBnoyye ‘pamsasgo sem wniwso jo Buiyoes| swog LB-0EA o
1oy (Buipeo)
‘daud | Joy SjusWIWOY 9. /ereq uoljeWIo)SueRl | abeay

Sjoyode oulwy (1€

3933

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



pioe oleals ‘pioe ouen|b =y

(. Bloww ¢z}

‘ainpaooud [eisuag sejdwexs g
|
‘RuAnoe ul asealsep ‘HYOT‘H HOYIH z 'N:O‘N e
0§z | 058z |lews e Ajuo yum ‘pesnas pue pajessuabal sem jusbBess ads | 00L-G9A 0 0 [5) o ~
(,Bloww p°2)
i i IIr BUBIAE| =3 UE SUSZUD LA
Ihoe ‘hun ‘thoe = (et o = @)
(uwnjoo)
66-68'A BaiiIExs ) Gy xelliey
‘ainpasoud [eleusg g o o
(yoreq) Sy Ty wos -y N )
¥19 ‘pejebiiseaul a1em $84npesoid UWN0o-MOY PUB Yoled | 00L-95:A 0 o (] o N/
Kuin 1Ko “Yoe = (,Bloww gz}
Wle-0 ‘e ‘iiye =y
p— (e - ©)
2iNp320.d [BJ8USS (sepupAyue sujewwAs) sejdwexs ¢ i ! !
uswihjod ayy Aq pabuaneos (sapupAyue paxiu) sejdwexe 1z Gzp Xa|iey
sem pajelauab pioe ouojyoouphH -sepuphAyue oulewwAds jo
saijuenb jjews paonpoid sawnawos sisayjuis apupAyue paxiy M O 0 0B v HO ¥ ;
T . "M
£19 | ‘pelelsausb aq pjnoos sepupAyue paxiw pue |eoujsWWwAs ylog B6-GOA o 0 o [s) o -,
(payul-ssouo uou)
'¥19 '£19 S80UBI8J8) 89S 0S|y sa|jdwexa g
‘ainpaooud [eisuag N (d”‘d = O)
o2 i /] =, ﬂj ) v@
*a18y umoys si ajdwexa jseq S O ° HO | A I 5y
225 |2yl 'pesn asem sBunjui-ss0u0 Jualayip yim siawhjod [B1oAsS | 98-08:A c o o N_
1oy (Buipeo)
‘deud | Joy sSjusIWOg /ereq uoleLWIoSUR | Jabeay

SapLIpAYUY 1°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3934



*aInpasoid [elauan

Jaype 1e1se =y ',
e =4

sajdwexa g

e

N

Z(eN)I £BAIN /\G

0€T | O€T "T:6 01 T:T wouy pabuel (g:e) s1onpoid Jo ones sy L 98-Z8'A el T o Y R
|Are ‘|Aqre ‘H =
I&ire-0 ‘IAre *H =4
IMre-0 18y ‘|Are ‘|Ajre =
sajdwexa GT
‘uonoas [eyuswLadxgy (.Bloww 6°2)
N
: RS
*a1el1sqns ay) Ul parels|ol atam sdnoib AxoipAy MN__V\/W_ ° w\/& (eN) SONN G
029 | 029 |@al4 ‘AuAnos|as-jue yum papasdoid Sauaye Jo Uoleulpol opizy 86-8E'A 4 -
1Rire ‘H =4 ‘d ',
1R =
sa|dwexa / wJoy uojoid
H-uolyeN
N
'8T9 90UBIB)D) 93S 0S|V W e
Hﬁ © ' SN NSIL Hos %
619 ‘ainpadold [eisusD 11-2S'A Mg 17y
SLO ‘11D 18 =X (:Broww 9°2)
'9T9 9oUBI9al 89S 0S|y ‘ -
1Azuag ‘1AHe =y Wwioy pizy
*alnpadoud [elauss sajdwexa 9T 00t-vdl suequy
*aAISo|dxa Jou pue a|qels aq 0} N2 X - 822/\@
/T9 | 219 |punoj sem juabeas ay] ‘pajessuabal aq pjnod juabeas ouawA|od | 00T-09:A o _ N
0T M SUUO||LIOWIUON
|Azuaq ‘|Are ‘|Ajre ‘1e =4
o
sajdwexa / mo o
o o
N a_y
GT9 | ST9 "lAzuaq = YIM paurelqo a1em synsal 1sag T6-65:A ' O °NeN T .o/
‘Jay (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

SIpIZY TI°¢

3935

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(. Bloww g-¢)

ajdwexs | L0} 8]BUOGIED
i 9z-v I1shpequy
H 1o HN
st OH = SEHED \/—\;OI . : capM
LRI T e oo
¥z ‘uoioes [eluawuadxa Ny 06:A RO © | e _ +/\o
‘00710 10 =X
HO 'H =¥
1Ae H =4 " (.Bloww z°¢)
sajdwexa ¢ w0y sjeuoqien
9z-v 1shpequy
‘uonoas |euswyadxgy HN _Vﬂ\ N
' 00 BN
€29 | 019 ‘pajessuabal aqg pinoo uebeay | 96-G6:A <HO © = /\o
YO =Y (,Bloww ;°g)
ajdwexs | Lo} sjeucled
9z-v I1shpsquy
‘uonoes |Buswadxg " \/.TH._F\/
HO - 0 HO i =Y [ele) [ copn mu
£z9 | 119 ‘pejesauabal eq pinoo jusbesy 00L:A - E/\/_m ! ‘ _ *
19y (Buipeo)
‘daud | Joy SsjusWIWoY 9 /ereq UoljeWIo)SuRL | jabeay
SAUIPLIZY €1°€
p I>o ‘N =X
oIpAy ‘H =4 *
7o UON BULLIOJSUBL} JEJIWIS S
e Joj pesn usaq os|e sey Ae syjosz pabueyoxe uoned wnioen seidwexa g
" WI0y BplEy
‘uoioes [eluawuadxa Ny Y ' 00%-vdl enpeaquy
_ ~
‘annoajasoibal pue -oala)s HO ™ x* @
229 | zzo |sem sejensgns uoqiesolpAy onewosedjod jo Buwado apixody | 98-06:A N n asu
‘Joy (Buipeoq)
‘daud | Joy sjuaWIWoy o, /e3eq uoljewlojsues | juabeay

Ponunu0I—SIpIZy T1'E

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3936



Mzuaq 'H =4
e =y
(. Bioww ;¢)
sa|dwexs g
ey sleucqie)
‘uonoas [euawuadxa |in4 o 9z-v 1shApsqury
czo ‘9515 pue q e rE " :
B 12 “HN .,
€29 | ‘Be | 166 Usamiaq ciam sonel 7:3 peiesausBas aq pinoo usbess syl | GE-OTA _l\lmz - s =% _E:q/\@
[Auin hzusg ‘e Joe e =4 (Broww g¢-0t0)
ssjdwexa g N'd =X
L =u
‘ainpeosod [elausg) -H ]
o“x/c\é -— ._m__\/ 0¥ 1 amx%
gza | 9zo -uanb a8 s)nsal 1S8q aY) pue pslsal aiam s1sAeIeo |RIaAsg L6-98:A Q o =+
e =y
sa|dwexa g { Bjoww g-¢)
o | HO PRI FIRUSIED
JL N 9z- 1shpsquiy
o, 0 s
b HN z
- E, <
£Z9 | sz9 ‘uonoes [Euswuadxa N4 | so-FaiA e ol foo | m.z_.,_/\@
2y (Buipeo)
‘daid | ‘yoy SUSLULLOY o, fejeq UORBWIOJSURL] uabeay
SIJEEQIED pUe sajeuoqie)) ¢1°¢
(. Bioww g-g)
ajdwexa
=01 Loy ajeunqies)
& 9z-v 1sfpaqury
ey 1
M T
OH ——— HEDSTDH :
g™ o Mo o [om_@)
ZES ‘uonIes |euswuadxe [nd 00L:A = - N
2y {Buipeo)
‘dauad | 19y SjUBWIWOY o releq UONBWIOJSUEL | juabeay

3937

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



iKie ‘e =4 (,.Broww £°2)
‘ainpaoold |eisusn g
. so|dwexs ¢ An_>n_ _ Ov
S8U0}eY O} PASIPIXO
alam sjoyoole Alepuodas ‘umoys s| ajdwexs }saq a8y} pue HO_iH HH A
622 | 622 | perebnsanul aiam siswAjod om] -pajessusabal aq ueo jusbeay G6-08'A 401 o .._/oﬂ ‘o Iq\/Mv|O
(,Bloww g'g)
|Are =y
w0} eyewolg
sojdwexa 9 9z-v 1shlequy
‘ainpaooud |eisusn
HO _m ,m
822 | 822 ‘uisal ayy Aq panowas sem ugH | 00L-08:A 40ﬂ (¢} o,\ fom msé/\@
JoY (Buipeo)
‘daid | Joy sjuawwo) %/ered uojjewojsuel ] juabeay
spioe djAxoqre) S1°¢
93d
a|dwexs |
ON OoN y 0w
n El e 2 9t
M ] e, O 8 Yoo ot
629 -Apnis onaury o oH © o X o o
|Azuaq ‘proe oulwe ‘|Ayje =4
1AM1e *H =4
oowd ‘zgQ =4
oog =Y
‘ainpaoold |eisusn soidwexs z|
. (,.Bloww Gg'0)
sjuan|os o1ueblo [ensn ayj Ul
. H 10,4
ajqnjos Apybis Ajluo aiam yoiym spioe oujwe sjdwexs Jo} ‘sauiwe I HN, HH (1 2 N
104 [njasn Apejnoied Sem S|y "JUSAJOS-00 B SEB pasn ad pjnod mm\zio.m o mNo ﬂf
6LG | 829 |pue sjonpoid jo A1onooal 10 AlIAIIOBSI BY) UO J08))8 OU pey JS1ep\ 66-12:A o) © o HO' O )
(,Broww £-€)
sjdwexs | w0} ajeuoqien
"uoio8s [elusWILIAdXg o 9z-v 1shllequiy
Lﬁ X 2
S19WOSI08IB)SEIP JO aINIXIW Knw,|\z o N t00 gs_z/\@
€29 | 229 | 1:1 © sem jonpoid ay] ‘pejelsusbas aq pinoo jusbeas ayl 00L:A | -2 +
JoH (Buipeo)
‘daid | Joy sjuawwo) %/ered uojjewuojsuel ] juabeay

PaNUU0I—SI)eWEQIRD PUE SIJLUOQIR)) $]°C

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3938



“Apnis onaury

a|dwexs |

Jﬁoz A \@\ N% o \@\ N°O
o HO (o] \Fo

¥€9 | €9 ‘a1e1 sisAjoipAy eseasoul sdnoib oljiydosjonu Arejuswedwon
IAre “|Asie =y
. d sodwexs z w0} uojoid
uonoes |eyuswadxy 00 I-dI 8ypequiy
"Jouadns ag 0} punoj Sem 00 L-Hl HO ,HO
€€9 |eupaquy Ing uospedwod e se palpnis O Hiejopn  "Apnis onaury JoT O 0 HT Heos @
IAMe =4 ‘H
sajdwexa g|
'sainpasolid [eisusn)
HO d o) 4
apIxoJpAy wnipos Buisn uaym paniasqo asoy} o} Jejiwis Jﬂ. H7N HO soMN
269 | @19m sisAjoipAy 191se Jo sejey "usyeuapuUN dJam SaIpNis dlBuUIY o © o ~ . G
(,Bloww gg-0v°0)
a|dwexs |
oy @
'uono8s [euswladxy Ho 4\@ ono 3\@ \ﬁ X
© 'HOM of\o o
1€9 1€9 *AIAnoe Jo SSO| Inoyum pasnal aq Aew uisay 66°A o o .
(,.Bloww 1+°0)
a|dwexs | 1ebobiy
o)
o
IO/:\/<© © €00% ‘00 Lm_\/<© QR ~ /\@
0€9 ‘ainpaooud |eiausn) 26°A o) 2|0pdAdd
IAME-O “onu ey ‘e =y (. Broww 10)
sajdwexa /| |eBobiy
5 ;
‘ainpaooud |eiausn) = o
HO ~ | © ©09% ‘00 Qn N /\@
0€9 aseyd snoanbe ul 1no pauled uonoeay | 00L-SiiA o 2|0pdAdd
194 (Buipeon)
‘daid | Joy sjuawwo) %/ered uojjew.ojsuel ] juabeay

3939

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



ajdwexa |

HO.
BE9 | 6E9 “Apnis aysuty T ownos oM w—@)
(, Bloww gg°0)
[D'H=4
sajdwexs g __R /___
|
loe~© - (»)
‘aunpaoud |Biauas) o M/ﬂ\,m 5 M _,x _._._._
vze | bEE “RIAOE 40 SS0] [EWIUIW & Ajuo uum pasnal aq Aew jskieles | cz-giA I o' = o)
(, Bloww g} 0)
e =y
m.\ﬁ\#z\/\/
sajdwexs g L/\\_/n_- ' /.
]
IDJ_\ M M- u ]
o Lo =
BE9 | BED "ainpaoosd [essusg) BZ-LIA o L i~
adwexa |
“ i Luoy uojold
e S0 0ZL-HI upsquy
-ainpaocoud [RiaUaS) oo N sze\/M/\/
~ = N i
T 0 'O%H I
169 ‘sishjoIpy snosies LA KA WA wos—Q)
adwexa |
o
A \ﬁ\ g4
m._.m__,,_*ﬁ D,L_z o\rzx_./\
ud u :
‘ainpeooud Biaua -— = f—
o : 2 9699 \ﬁ\ox _mfuﬁ_ﬁ ﬂl@l@ 8
9E9 | 9€9 “sgwhjod peyuiap |euBuo jo Buipeoj uo paseq pjat [A N o Lk —f
W10} JBAIS [ UDIDI
0Zh-H| supagquy
ajdwexa |
v_now\@/
HO O |
GED | 59 ‘ainpaooud [eisuss /ﬁwﬂ o ) Racmé\
2y (BuipeoT)
daid | “joy sjuawwog Yhiereq UOHEWIOJSUBIY juabeay

PANUNUOI—SPIDE NAXOGIR) ST

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3940



aidwexa |

(. Broww +10)

400

‘

Ud
-ainpasoud [BIBUST) o o uwg |, © o
8609 o =
149 | 190 “Rynijoe Jo $S0] Jouiw Ao yim pasnal aq Aew jskiejen EPA (s )
e 'H= £
e 'H =4 (, Broww &°7)
sa|dwexs ¢
Ud
-ainpasoid |Risusg ) .ﬂnl@
<" ; g
‘A}IAROE JO SSO| INOYNM Pasnal ag 302 = no‘uwo\._.f\z * CJ\
9F9 | ove |Aew isdjele) pamasqo sem uonnos ojul isAieies jo Buiyoes| oN | 08-89'A
e SPUEEN BuplouAd punog ayjoaz Uo saxe|dwod
{1InD 1eayo yum pue  sexasidwod 8)j0sz yy pue ng ., 'sejjosz VolE 'H = Y
-$5012 Jaddoojwnipes yitm 1IN0 pP3LUBD SJaM SUOIOBS) 1B P
JWNIPCS YuM N0 pal noeas Jejung e Yone =,
. EBpoww gz’
unpasoud [e1susn sajdwexs 9 (, Broww pz0)
“Apanoe onfjeied Jejwis aaey 0} punoy pue pajebiisanu; osie f; St \
asem sisfiejes ouswhiod (|wnusyine pue () eddoy 0. 5z 18 ) it e ou__
3/Gnjosul Ing 2, 001 18 SuaN|0) Ul 3|gNIoS Sem IsAeles ayL “felsw \P/ s TorTonoN o
Sb9 | S¥D |aul jo Buyoes| ou yum juabeas ay) ajokoas o) ajqissod sem I | 96-OGTA H w7 ‘ a0
Wue ‘1iqe =y
13158 10 e 'H =4 '\ Y
ss|dwexa ¢
‘ainpasosd jessuss) o e .
FAY = na - {0s
d 0 1FF00HPN ; " € vb
(Res) L9 ‘pansesqo sem Jaddoo jo Buiyoes) op “pasnal aq Aew 1shelen LB-L LA G ,,m ¢ el 4774
|Azusq ‘fue =y
aidwexa | Y
aunpasoud [erauac) OHH :
=509 \ﬁ wzule
uspuadap yuanjos sem Aoyoads uonoesy “Ajanoe Jnfeles SH-0:88 Vf . =N
OFD | OFD |J1I9ys jO JSOW psulejal pue a|gelarcdal alam siskieles ayl | OS-ELA ud  QIFOOHON g A
9y (Buipeo)
“daid | ‘oY sjuaLIWog orereq uonewWIOjSURL ] juabeay

sauedoxdopi) 91°¢

3941

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195




3uoaY ‘19158 =4

Me=4
-uooss [euswuadyg sa|dwexa ¢
‘Apngess jewusyy Jejessb pamoys y yBnouye ‘spize Aso) aseyd Mo Al
259 | 2g9 |-uonnjos ayi uey sayoe ss3) ApyBis sem jusBess ouswhiod Byl | 02-0G°A N OFEN gy os @)
sleuoydsoyd ‘ajupu ‘18iss =4
Wie-0 ‘Buoiey =3
sajdwexa (|
‘UoN2as [euawuadxg ™ i
A A7y
159 | 159 ‘papnjoul aiam sauolay 21pka jo sajdwexa oy | 96-gFiA @ o o 4 =@
1Kie-0 ‘Wue 1hie =y Yy
sajdwexa /
“aunpadoud [ersuag) " . . (, Biowiw 4¢)
1 o
059 | 059 | amsojdxs-uou pue sunjessdwal WoOL JB S|JEIS SEM WISal AUl | JB-BO9A o o znumlm_u
J9Y (Bujpeo)
‘daid | "oy SjuSLWIWOY) o fejeq UONEWLIOJSURL] juabeay
spunoduwod ozei( L]'¢
apdwexa |
‘ainpaaoud [erauany
S “games ) loyo- @
69 -afiesols pue suonpuoo uonoesl sy} o) 3|ge)s sem Juabieau ay) 00L:A [ O HOBN SIOHD Yo ™0
spdwexa | (. Broww p't)
H sk
‘uonoas [euswuadxg H Nei? L
10—, $O @
X HH
8¥9 | 8¥9 "pasnai aq Aew jskjeres sy 66°A Mot o
oy (Buipeo)
‘daud | Joy SIUBUIWOD o ejeq UOHEWLIOJSUR ] yuabieay

panuyuo>—sauedoadopi) 91°¢

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3942



11e ‘H =4
IMe =4
sojdwexsa g (5 )
oww g*
'uonoas [eyuswadxy Wl gt
Sy AN
612 | 612 ‘spunodwod [Auogued o} s|oyodle dllfjle pesipixo osfe jusbesy |  68-L:A HO  OH 0 20%H it woes @
. (,.Broww 0-g)
1&fe =4 '\ H !
HeEOS
'uonoas [eyuswiadxy sejdwexe g
‘sisAjoipAy pasAferes yoiym sdnoib lem Nmm/ o W O0H
GG9 | pIoB 2luoyNs JIpIoB By} 0} 8np pPaje|os! sem apixods ou isow|y G/-8'A HO HO o o
IAle ‘H =4 ‘H ‘H
|Are ‘e = 4
"8inpeooid [eieusn) sajduwrexe 9 apIXoe.18) WNIWSQ
a1e|nsdeousoiol
‘paAaIyoe SeM }SA|Bled WNIWSO 9IX0} 8y} o™t o pare| W
. _No- d ]
jo A1anooai Ew_ac._oo uoljoeIIX® aseq/ploe ue Aq palanodal aq | g6 ﬁ.uo.m.wm mmvan_vx © VHaQOHT) ONN EL/W_ o0
$S9 | $S9 |Aew pueb [enyd “ANAnOE Jo SSO| OU Yim pesnas oq Aew ishered | 26-9€°A o 2 é
1Ale ‘H =4 ‘H ‘d
|Are ‘e = 4
. d so|dwexs o} opIXoeJ}8} WNiwsQ
ainpaoo.d |elsusn 5 y paje|nsdeouaoiol
HO! v
‘PaAsIYO. SEM JSA|EJED WINIWSO JIX0} 8y} Jo Alanodal aie|dwo) mmm/w_m - &L/ﬂ_m
v59 | ¥S9 "AIAIIOB JO SSO| OU Ujim pasnal aq Aew 1sAle1eD | 001-EL1A o o onn Nm oso-@)
1Me =4
1Ale ‘H =4 ‘H
so|dwexs || opIXoeJ}8} WNiwsQO
o paje|nsdeouaoiol
d
Imv\f_m o € /W& )
€99 .U®_0>0®\_ sem ~w>_m~m0 ‘POAIBSQO Sem wnIWwso Jo _wc_comw_ ON 68-€9'A € 24 OWN e Omod
JoH (Buipeo)
‘doid | "JoH sjusawwo) 9%/ered uonewJojsuel juabeay

s[oiq 81°¢

3943

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



°0Ss 's =X

|Are ‘|Ayje =4
|Are ‘1A ‘H =4
‘uonoes [ejuswiLadxgy
sajdwexs
‘pueby| a1} sy 0} 8|qesedwod pue sevads punoq
JawAjod sjgnjosul 0} Jouadns sem AJIANDS|SSONUBUT IS UM HO
perendinaid aq pjnod INQg ‘SUOHIPUOD UOIIOBAI BY} Japun 8|gn(os | 66<-/6:99 NN_L/ﬂ;_ © S5 NoaT 0% L
G99 | G99 |sem juabeal ay] "palebisanul aiam siswAjod jo abues y "jusled G6-08:A HO
e |Are ‘1A ‘H =4
99 ‘€99 299 199 ‘099 ‘659 SeousIsjal 88s 0S|y "
) g so|dwexs ¢ &
uonoes [ejuswiadxgy oo Jo o
"pueby sa1) sy} 0} AnAnos|es HO , . \<© fﬂopﬁ\;@
pue Auanoess ejqesedwod palgIyxe OS[E 1| "euo 8|gnjosul | gg-09:98 u OP°VON"E ONN 050 y N
G99 | ue uey; JusdIe siow yonw sem JawAjod 8gnios eyl Jusled |  68-08:A HO 2\/
DHQ ‘aoHA =4
IAre ‘H = °
e “1oxre =4 e e
sajdwexs ©
L5’ PESN UBBQ OS[e Sey juelea pepoddns-eoljis wo
HO Y
"1onpoud [oIp Jo uonelnbiuod | 06-y/:99 mmL/ﬂmm © Thoroso Fowpedhy N H @IWAVI‘: O OJ@
859 |[eolwayoosiels ayr seuyep Y pajokoss eq Aew jusbeey |  88-Y8IA HO HOIOSOH TINO)RIA e 4o
(,.Broww 0z°0)
‘969 80UBIBjel 98S 0S|y auoley ‘Ieise ‘IAe 1A 'H =,H “H H szA\/Jz -0
. sojdwexs || N
uonoes [ejuswiadxgy 10
1580 8U ©q 0} puNoy o g
H-y—{-H - —
€0E | E0E | SEM BPIXON BUIWEIAYISWL] PUE PAIPNIS BIOM SJUBPIX0-00 SNOLBA | G6-89:A T oo T o0 Q)
‘Jod (BuipeoT)
‘deud | "Jod sjuswwon o%ered uonewIoysuel ] juabeay

panu1juo>—s[oI(q 81°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3944



13188 Pue =y
sa|dwexs g N
o &
Uol28s |eluawuadxg - _ NS L. o
="
‘uanib aue synsas isaq | £6-0C@9 B — - . \/\//\w_ . o\FG
999 | 999 |8yl -paebiysasul siam SjuEpX0-00 pue spoddns Jaulo [BIBABS | ZB-tLA HO b o el S AN
fxoxe ‘Wil =4
1158 e =y
M
=g - =
ss|dwexs g iu\ﬂ_\w\_f\
‘ainpaooud [elauasy il L DM
001-86-59 L © 009 “NDRAt N 080 u\/\@ ” “/AA/VP .
109 | 199 *RIAIOE JO SSO] oYUM pasnal aq Aew 1sKEIBD | €6-GOA HO : aeaa |
/o Y
| 1
{ P_F\/_\o/\u__., = Jayuy |
e 'H = \ o /
1olle ‘H = -
—._—Lm =4 Qn ™ ﬂx ,
o
sajdwexs g o cr )
W @
L
‘ainpaocoid |esauasy :o«m i o GOHAO : M | ._
66-56:98 M £ = - —— H Ny >
869 ‘pajofons aq Aew juabeay Z6-69°A \_.../cnx @ “Ruhosos s A ) a\
e ' =y
1fae ‘jiyie =y
sa|dwexs g
“Aianae anfleles ay) uejuiew o} pappe eq o} pey Ho u
WNIWSO JO Junowe [ews e ‘poddns ayy woy Bulyoes| jo ynsas | GE-06:22 nu\_lﬂmz O B
169 | e sy "pajebnsaaul assm sisjul snouep, ‘pajakoas aq Aew juabeay E6-LSA HO 007 TMDle It
Jgse ue =y
sa|dwexa z
“uonaes [ejuswuadx3y gl C
£6-L8:99 R = O NIEIN 00 M
009 | 099 ‘uanb ale synsal jsaq ay) pue paipnis alem stawhjod Braneg | $3-Z90A HO u
2y (Buipeo)
‘daid | Jey SJUBLILIOT o rejeq U0 BWLIOJSURT | abeay

3945

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



Je1s8 ‘|le ‘iAyje ‘H =4

IAre ‘1Ayje =y oo
sajdwexs g 0.0
‘ainpaooud |eisusn
oo Q0
"OAIOBYS ISOW LiG=U:W UUM | G8-2Z:99 pa meﬂ.\m o, [ u
129 129 |J9WAjod OSO BAIXS JO UOIIPPE InoyIm pasnal aq Aew JawAjod 18-6L:A HO" OH O ‘ONN *0sO
8.5
. LU
TaNe °
HrI
8O
|Are ‘1At H =4 ‘H
Aie ‘|fye =
IAe IMe =Y m,,\J
) ) sajdwexs 0 o, 0
699 ‘899 S90UBIBBI BS OS|Y W
" £ fod ) H o H i o
OSO BJIXd JO uolippe Jajje pajokoal sem JoWA|o 66-16:99 S ©0H TN G0 — Y
09 | 0.9 |8yl ‘usnib are s}nsal }saq 8y} PUB pauUlWEXs dlom Suisal aalyl 06-G8:A HO" "OH H
°
oon S
N
—@5
— o]
98
N
Je188 ‘|e ‘IAyje =4 ; o)
1A ‘H =4 N
— N
. d sajdwexs
ainpaoo.d [eleusn oon
YOSQ BJIXd Jo uopippe HO ud &S
Inoyum pajokoal Ajnjsseoons sem 1sAeled ayl ‘senbojeue | 66-g6:99 Nmuk/w/é T PSTvE Nm\/mw &V
209 | 209 |eseyd uonnjos o) s|qeiedwod Si1om SOSSIOXe OLSWONUBUT |  96-88:A Ho O °NJ24 *0%0 :
‘Jod (BuipeoT)
‘daid | Joy sjuawwo) %/ered uojjewuojsuel ] juabeay

panu1juo>—s[oI(q 81°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3946



N
v “N
N b - _/4
| )
1hae ‘e 'H =4 W
e ‘e =4 #HO
sajdwexa ¢ _u..w.\o
e Stnolest oMJ!
66-26:99 g TR _
919 | 949 ‘sInpaooid [2IBUSD) | 96-FRIA HO L ®
z..|\ =M
N o- /_ __/
A
e 'H = ﬂ anio
sajdwexs ¢ o\‘m..c
‘uonoas [eluswuadxg
He o ENOH M (1 i
5.9 1shjejen papoddns 934 signjos e Guisn pajeyfxoiphyip 8698 E\_/_\ro;. P ———— w0 ¥ a5
49 | ‘v29 | fesmawwise sem slesnsqns papoddns-Jewdjod ajgnjosu] 86-09:0 HO " ’ /\fa\@ @
5]
N
Yo
5 o=
070 —
adwexa |
s
“WINILISO IS JO UOIIPPE INoum pasna) 8q Aew sewkiod | £6-Gg:e8 oo os0 O > @ y
€49 | zi9 |‘uanB s|)nsal 1Saq 2y} pue pe)sa) a1am SISWAjod JejUIS [RIBASS | J8-GLA
oy {Bujpeo)
‘daud | ‘Joy SUBWIWOY %/eleq UOIJBLLLIO)SUE | juabeay

3947

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



*aInpaoold [elousn

*SUOIIPUOD UONOEDI

1A ‘H =4
1ebns ‘|Aye =y

sajdwexsa G

]
HO- ' .
M
e

*OSH é

852 8GZ | @S8y} Jepun panes|o sawawos aiam sdnoib |Ally pue SNAGL 06-C€L:A
a|dwexs |
w0} uojoid
: = 02 L-HI 1sihiequiy
uooas [ejuswiadxe |in4
OH Xy O ‘HO®HO®HOOH
6.9 | "|oipiadseAxodasap-(+) Jo sisayiuAs [e10} 8y} ul pasn sem jusbeay 08:A OH ! ImOmé
1A *H =4 " " H
sajdwexa Q|
wio} 8yeuoqien
v Ho LO# 92-v Ishiequiy
‘uopoes [eyuswadxa |n
109S [ejuawl lin4 &KT\IE s L 99 )
Ho? ¢ /\H/\fm 00 Ts_z O
8.9 ‘PAAIBSO SEM AJAJOB|9S0818)S BWOS 06-8Z:A 2 . N
(,Bloww 2£°g)
sidwexe | wio} 8yeuoqien
‘Uo09s [eluBWILIAdX] ° 92-v Ishiequiy
HO, nVﬂ\ oFo :
“JowAjod ay} o X _on ™o OH™ "o I <00 [FonN <@
€29 | €29 |Aq pabusneds sem jonpoid syl -pejessusbal aq Aew jusbesy 08:A /LL - N
1Ai1e =4
IAM1E *H =4
IAse ‘|1Axle ‘H =4
sajdwexa g| (,Broww )
‘ainpaooud |eiausn) mmm/ﬂ u i
d Nt 4
M ' ] soneo i’ H—@
129 | 1.9 *AiAROE JO SSO| JNoYlM pasnal pue pajelsuabal sem isAleren 06-LL:A HO © HoH ° 2 _ e
ey (Buipeo)
‘daid | Joy sjuawwo) %/ered uojjewuojsuel ] juabeay

panu1juo>—s[oI(q 81°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3948



Azuaq ‘|Aye =4

|Are ‘e =y
sajdwexs
‘ainpaoold |eisusn
H
‘9AlJeUI) B UB SB Pasn 8q UBD Q| Y SHUO||LIOWUON 3 HN_H . Y -
289 |°SUOIIPUOD 9884} JUSA|OS JBpPUN N0 PBILEBD SuUOljoBaY 66-G8:A g © o o© @
cL=u
1Ai1e =4
IAie *H ="
sajdwexsa G
‘( ¢ 2)1UO||LIOWIUO
‘ainpadoid [eJausn At b ( 24 O X syl W
" FUONAT
M H
189 "SUOIHPUOD 931} JUBA|OS Japun aoe|d saye} uojoesy 16-GLIA N ° G
L =w
cL=u
00=X
sajdwexsa G
cﬁ@ LN P @ 5Zd3 1edoiaug
: ( +
sﬂmzlv o ‘Mw mlw S
089 ‘ainpaoold |eisusn) 96-06:A X G
JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel ] juabeay
sourweuy ¢I°€
j1oeIN ‘auiuenf ‘euIsolAd ‘suluspe =Y
sajdwexs
‘ainpadoid [eJausn HO HO HO HO 'HE mms_z<® q
- +
‘plalA 8y} panoidwi suisal ayy Aoy/ q_¢e ‘N o M -
€ | JO @sn snosue}NWIS "d|geIsun sem apAysplelp aleipawisiul 8yl 6L-0¥:A .m OH 60 .m OH o m_>_z+/\® e
JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel ] juabeay

3949

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘uonoas [eyuawnadxgy ajdwexs | (,.Broww 0°1)
"Jojesablyal e ul palols aq pjnoys jusbesy om@ @ HOO
/89 | /89 | peressuabai aq Aew jusbeay ‘paupodas ase saipnis uonesiwndo 98:A o OW @
€L =u
sejdurexs g (.Broww g'¢-6'2)
o) O oo ®
989 989 ‘alnpaooud |eisusn) 29-GGA o o
1Ase “|Axle ‘H = ‘d ‘"
“UoNoas [eJusWILIAdXT sejdwrexe g
(,.Broww 0'y-G°€)
‘0. 02— 1e spouad o.M H \Nm
G89 | G689 |buo| 4o} o|gels ase Ing ‘einjesadwa} wooi e Aimols apeibep Asy :/AV/& ° /\fm HOO
‘¥89 | ‘¢¥89 | @amso|dxa Jou pue d|gels aq 0} punoy alam spioeAxoiad ouswAjod G6-LA R et OW @
(,.Broww 040
1Ae-0 ‘e ‘Ale =4 !
1Are "1 =y jeoEIs]
sajdwexa 9 e
~ ’ ° )
OA © 'duoxo H °
€89 €89 ‘alnpaooud |eisusn) 16-CLIA X . o
e e =4 e (,Broww ot°0)
so|dwexa e
” ’ ° o)
OA © 'duoxo H °
€89 | €89 ‘ainpadoud [eJausn 19-6:A X H o
oy (Buipeo)
‘daid | “yod sjuswwo) %/ered uoneuuojsuel | juabeay
saprxody 07'¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3950



‘Uon2es [ejuswusdxg

1y1e =4
e H =

sa|dwexs ¢

g M S

(, Bloww pg-0)

Luo4 pUoyD
IX-3 speaqolg

o G N -
‘mo| fusn asam \@ o Tgommom pos \_»ﬁ\__ L & s \_/ﬂazﬂ\@
+69 | v6Q |pauielgo spEif jeondp cpesedesd osje suism ssupuixod3-gw | 0L-0FA oo SSHAT S
Mg e =y
sjeuoyns ‘1alsa 'H =4
pu ‘poyje-0 e ‘e =y
sadwexa ¢|
{, Broww g'g)
“ainpasosd |esausg & ] .
] f\m_J« It H J\f_\ .
£69 | £69 ‘pasipxoda jou asam spuoq ajgnop pajebinuoa-uon 00L-0:A o © HoOng, o B 6
ope ‘H =M
e iiye =4
‘uonaes [BuawUadxg sajdwexs g {,Broww 5z}
'SBPIXO-\ 10 OIIU O} SBUIWE W & %, 0
269 | 6@ |sSasipixo ospy “Auanoe jo sso| Inouyim paiesauabal aq Aew Jewhjog Z8-ELA /m\ o v p
W ifde 'H =Y
Jeyse e hye =y uuoj pioeiag
MOS PEYH-0IF
“aunpaoosd [eiausg) sajdwexs g (. B )
-aBeneso apynsip Mo R
169 169 | pue vonepixo saBypa-sakaeg Jo4 pasn aq osje few jusbiess ay) 0gA /m& ) Nt :qoml@
{,Broww g-g)
05-2d1 alipaquey
(, Bloww pg-5Z)
9E¥D ayong
e PEOUISEP USSQ OS[E BABY SISAIRIED BAEWISIY {,Broww g}
adwexa | £EFD BMONg
‘uoNnoas (euawusdxg
P HOO:
069 | €91 ‘Juepusdap JUBAJDS SEM UOISISAUDD Jo aauBap ay ) 86-5:0 GAU o] __/\ D.T@
=y (BuipeoT)
‘daud | yed sjuaWIWO) o, feleq uoRELLIO}SURL]L Juabeay

3951

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



ainpaod [eisuag

1Axle ‘H =4
1hue e =y

sapdwexs (|

-avx

B62 | BBI “paulLLIBlap BJam S8R BAIREY o
|Kae ‘pyie ‘H =4
__h._m _hx_mnpﬂ_ U_mr_hm_o
‘ainpaooud [elauagy sajdwexa gg 0L M SHUOjuoWUCHy
‘pafojdwa e o
102 | 1oz |8q Aew sjusajos pajeuuojyo-uou Ajpusuy AjleluswuonAug | QOL-BZIA M E> T omong g T @)
h,__m‘_._uﬁm
T — e oe = a4 (1w =W
sma LIOTELLLY 1 T |
Joj pasn uasq os|e sey 1sfejes wnune) pasuoddns susufisiod v sajdwexa z N9 'IN 00 ()W =W
S-W
“Apnis ousury “Ayangoe off[ejes peJuBYUS PAMOYS PaUISSOID P R R — M =T
00L | 002 [%0L poieBnsaaur asiam Bupjuil-ssolo JO S[BAS| JUBIBHI] g ' 0 Hoom A Y b nz/\@
1Ase ‘e ‘H =4
e =y .
“Buippioas 4 Woire *H =
uodn Apanoe onAjeleo jo sso| ou aaeb suolipuod giseydu] sajdwexs g (. Bloww ¢
1sfieies seysuel) aseyd B Se pasn apipol wnuowwe|ngea) ¥ €2
ynm wnipsw oiseydu}l B Ul pay) SBM  UOIORal 8y| M M u ”
ow_\/ © ‘O HoeN Jo_\ fosa" J.,w|ﬂn_u
869 | 260 ‘pajesauabal ag Aew jusbiesy | 00L-86°A H7 a’
1Hle =,
1usyd ‘Wxe =y
L0y apiwosg
"pasn usaq sajdwexs 006w Bpaquy
0S| 8ABY, . XamoQ pue  alpaquy uo papoddns sisfieles (j)))ed u
SvE LN H % @
v¥e | 169 ‘anpsooid [esauss) | £8-1ZA a © Wm0 St ..m b
‘Jod (Bupeo)
‘daud | 1oy SJUBWIWOY %u/E1eq UOIJELLIOSURI | juabeay

panunuor—sapixodq 07

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3952



Zh4 ‘)14 S8OUSIBIS 89S 0S|y

{, Bjoww z°Z)
o SI0YODE DYAjle JO uonepixoda By} Joj papodal usag osje
sey ajjoaz e uo papoddns xspdwos wnuspghjowoxoip [BHYD W [ ]
ajdwexa | oﬁwﬂx\c\ﬁ
‘uonoas |ejuswuadxgy P .mv _z :z\@
— (A
gLL | ELL -Apnis anaury 00L:A ol ) T o woom, ﬂw L/
. (, Broww g}
“L0/ *90/ S0UDIBj3I 39S 0S|y
1Hsffe =4
‘UoI0as |ejuswLadxg
sajdwexs g
‘Bunafoss uodn paseasoul
604 | Auanoe syl pue pajslap sem wnuapgfiow jo Buiysea) on - .
g0/ | ‘80l | uanb s sjdwexa jseq ay) -paisse) alam siawhjod 1Yo [BIBABS | DOL-BSIA 5 o )
__.nx-m ‘H=d _nm ‘o | A_‘m_nx._.\_—._._ gLl
sejdwexs g o
b
A :d U/ .\m
o+ JAU_/.M. © 'Hoong, ¥s /N_/.m ﬂmm:,“%
S0L | S04 ‘uonoas [ejuswusdxs Ind | g4-01:0 o _ o s
"uonoas [ejuawuadxe [Ing (. Broww g°1-p5°0)
‘SI0}0ESI MOJ) SNONUNLOD 10} AICIDRISIES S53] 8 O} sjdwexs | _
punoy pue pajebisanul osie aiam spueby Buueuoa snosoydsoyd Mw..,_z oM /\G
JBYID "PeIPNIS 8JBM SJUBLEA SNOJOCOIOBW PUE PIYUIISSOID DG S @ b
v0l | 04 |mo7  pasnal pue papkoal A|njsseoons aq pnod juasBesy |  §/-69:0 0 'O WO
fe 'H = .
1hoe “|Axe =
sojdwexs - J..w \
C ] \
q e Dwm.mmn_v __,uba
“aunpasoud |eszuag) | (Q)99-00A g 5 - =551 I
oo | 8 P A A o ®
£0L | £0L quabeas ysay uey) Mmnoe samo| e pey Jusbeal pajokoay -vEIA HO  OH [ O %0 & A /
IAHIE ‘H =
1hoe ‘fe =
(, Broww gg-o)
sajdwexa g
“ainpaooid |eJsusg)
IR 00 0. D)
T i1
Z0L ‘palolep ssam Buiyoes| JjeqoO JO S[aAR) MO AU, | SE-OETA A O’ouong,  HT 0
19 {BuipeoT)
‘daid | ‘Joy ST Y o eyRQg UONeWIojSURl | juabeay

3953

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



(ayon ‘(A =

1otie 'H = HO oy OH /
e =y Y f \
“U00SS |BjuBWLBdx] sadwexa g 1 :or\,z\/.z/\@ _
‘PAAIBSO0 SEM UD [E]BLU JO S50| 952G usamag ‘pamasqo o 0y & H I.u\ \
0ZL | 0ZL |sem uonepixods puog signop joyozie nf|e Joj AAnas[ag tsuisal N - b
‘GLL | ‘GLL |@dAy 196 uey) suoisianuoo ssisey aaeb suisel JgNONBICIOE | 00L-0L:D HO Y € Hoorg,  HO A 0
(o (A =i
kY
#ofie 'H =y \ HOL s O
i E f -2 4~ 1
e =H Y _ wo I _
‘uonaes [ejuawusdxg sajdwexa ¢ | Hmuu\/-.\/\zl\@ |
\ o L _OH |
‘PaAJasgo SEM LD [EJSW JO S50| 957—G | Usamlag paniasqo 0 u i \ oM M.ﬁ
0z | 0ZL |sem uonepixode puog ejgnop joyodje dukle Joj Aianasies suisel e . o b 9 /
‘6L | "6LL |2dfy 126 uey) suoisiaauos Jeise) aaeb suisal Jejnonelcidel | OOL-BFD HO 8 © Hogng,  HO :AU
1Kile 'H =4 (ia)on ‘(A =i
e = “
HOOD
‘uonEs [ejuawuadxy sajdwexs ¢ \ hi
poco 3O
‘paAIasgo Sem UOH [EJSLU JO SS0| %,5Z—G| usamlag "pamasqo y o u o "
sem uonepixode puog aignop oyodje aifjie 1o} Aloeeg suIsal By : S
BLL | Gl |2dfy (96 ueyy suoisiaauod ssisey aneb suisal senonsscioep | 00L-0L:0 HO ©'Hoorg, MO M :IO_
{, Bloww |°g)
/ \
{ A
/ AR /__
f L \
[ a |
A A _
[ I \ I
“pasn uaag osje aney _( ;__ia-zﬂ\,_zfﬂwa_\fiz z_+ - 0_
sew SHODANS JBYIO pue  U0QIED PAlEAOE |, 00F-VHI SUHSGUIY RS ,ﬁ, o Byt o
‘aunpasoud |ejsuss) iy
o ) O
8LL | 8LL ‘papodal 1sfie1ea jo Aupgels poos 00L:A S~ © "HoOng, : ____.%_.TO
2y {BuipeoT)
‘daud | yoy SIUBLWILWIOT o ieyeq UOBWIOJSUEL | juabeay

panuijuor—sapixodq 07°¢

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3954



's1sAlered Jo Arelql| e 0}

a|dwexa T

o7\\© o 'oud /\@

auaifisAjod
snosodosoew _ o
Jo [obejua ]

R
? L
oy 0

Gz/ | yoeoidde Areuonnjons ue jo Ued se apew aiam SiSA[eled [elanas 96:A
1Are ‘|e ‘H =
1Are e =4
sojdwexa An_i = ov
‘ainpasold [eisausn
00T-0%:0 L B
£ve ‘sopixoda sio Apueulwopaid oAb sauade 7 | S6-07iA o © ‘Wi "oleN rorentsacnun L)
e = o
sa|dwexa g
HO
A N HO |
T\Hm ’ [\ﬁm mN
velL | €2l ‘pasnal pue pajoAdal aq Aew JswA|0d | 00T-ST:A o © 20 1)
uw H
\ﬁz
(o) NH
) 1ol *H = AN S o
T2/ ddUdlIa4al 89S 0S|y 1l =, _N =
'uonoas euawnadx3y sajdwexe zT [N
HN N
“RuAnoe Jo sso| o o
oYUM sawi aAl 0} dn pajoAdal ag Aew uisal 8y ‘sulajo dljoAoe JAY
2zl | zz. |jo @dussaid ayy ul ‘pasipixoda A|aAnos|as alam sulalo 211940 1G-€A RO O ‘Hoong, OSOA—
‘19y (buipeo)
‘daid | ‘1o sjusWwwo)n %rered uolrewlojsuel] juabeay

3955

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



e ‘H =4 o

8 (o]
4, Pal0da) usaq osfe sey juelea pauoddns ealjis v sajdwexa 0N, OH o
o -
'uondas [euswadxgy HO ¢ OH
/|/ij HO u o
T
62L "sjoyoafe ofjAje ym | 08-v€:e9 M . (/HA
[} © 'Hoong
€€/ | ‘gL | paureiqo 1eyr o1 eusoddo si sepixode jo uoneinbyuod 8INjosqy G.-0Z:A ¢ ! A Nen__ofé
"ZE/ 92UBI8J81 89S 0S|V 1Are "1Axre = 7 o
OH
‘uon9as [eyuswiLadxa (N4 sajdurexs v N - o
< OH
‘RuAIos|asonueU HO HO e}
ul doip jueoyiubis e ul paynsal Bupul-SSO0ID JO S|9Ad|| 86-9Z:99 l/oJ/ﬁm © 'Hoong, /J
eel | €€/ |ybBiH "paisar alam Bupjulss0ID Jo saaibap ualayip yum siswAjod G6-ST'A o Nen__ofé
‘0. 99UdI9YBI 98S 0S|V :m °
laye ‘IMe =4 oA 0w
*alnpadoud [elsus -
sajdurexs g O o O
‘AiAnoa|asonueUd o
ul doip jueoyiubis e ul paynsas Bupui-ssoid Jo s|aAd| ybiH | 98-8€:9d HO ™ HO i
6cL | 18L 5010 J0 S29163p JUBIAYIP UIM SIBWAIOd | /G-8TIA /N\ © ‘Hoong, N\ waon—0)
(12189 aele)Ajod Jeaur
a|dwexs T
u
%zmou -0, _oud,
62L 6.-8:93 HO e , HO S . ulo\;,o_n_;
82/ ‘82/ ‘parebnsanul a1am auogyoeq JawAjod ayl JO S1I0NIISUOD SNOLBA 26-T2:A © Hoong, Az 0o
uisal [epl
"9/ 99Ud19)8I 98S 0S| sidwexs T
'uonoas [eyuswiadxa |4
*SUOIIPUOD
9S8y} Japun aAnoeasun alam sauaye oneydiy 1sAlered sseyd ©'100eN
J2/ | Lzl |uonnjos snoBofeue ue uey) UoISIBAUOD Jajeall e aneb uisal 8yl |  18-TLID o 7
oy (Butpeo)
deid | "oy sjuswwo)d %rereq uoljewlojsuel| Jusbeay

panunuod ]saprxodq 07'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3956



JAun ‘e ‘H =,o

auelqwaw auexojisjAylawipAjod
e ul paje|nsdeouy

"G/ 9oUBI9YR) 89S 0S|y |Are ‘|Axre =
ng, ng,
'uonoas feuswnadx3y sa|dwexs
/G-8T:99
*AIAnOR JO SSO| INOYNIM pashal aq Aew 1sAjered 08-79:d Y d Ay
o/ | 9v/ | suonouisal ouLls AQ suelquiaw 8y} ul paureldl si i1sAferes ayl ¥8-8:0 ,,407%_ O 1DoEN !
1R ‘H =,4
1Aie-0 ‘1Are *H =
|Are ‘|Aqre =4 .o
T¥- WO
]
e ‘H = o
‘€L ‘Tl ‘TrL ‘OVL ‘6EL ‘BEL SOOUBIDJRI 98S OS|Y M H = - \w/ 7@
) sojdwrexs g & N-UuNZO
ainpadold [elausn
. . . i) .
asauebuew jo Buiyoes| ou yum sawi inoj 03 dn ‘AlAnoe Jo sso| | 68-E7:99 -y —
vl | vyl | noyum pasnal ag Aew 1sAered ‘parebnsanul sisAeled [elanas 86-15:D Y ud  ©'vadow 'OnN ud
(;.Bloww 0g'0-60°0)
ng, ‘'1g =4
ng, ‘H =
2'T=u
"UoRBS [eluBLILRdXS [N sajdwexa g &Qo o] oHWM% ANHWW
's1awAjod [96 ay) uey) Janaq paxiom siawAjod 02-0:99 NU@ , , :g
1€/ | 1e2 |snolod syl -perebnseaul siam suoddns iswAjod [eiaAeS | 6/-Z>IA c © 'vadO-U'ONN
(:.Bloww Ge'0-80°0)
(et ©)
a|dwexa T o
"sainpadold [elaus ng oA v
i
"1onpoud (S‘s) aneb 1sAjered (4‘y) 'INo pauted ; .
. ; . ©ONN VadIW
salpnis uonesiwndo  "paipnis alam ‘arejlioeylawiAylawAjod 16-0:99
9g/ | 9g/ |J1o aualfisAlod uo paseq ‘sisAleleds punog-iawAjod aAl4 B67-GA 0 g ud
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3957

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(.Broww 010°0)

|Are ‘|qre =
1Are ‘1Aire ‘H =
n_>u =
omu ‘12 ‘1Ajre ‘H =d
sajdwexa
\z z\
d .o Nw_ ﬂw_
\Z
'uonoas [euswadx3y - N
9p-9T:90 O ‘oiud
162 162 *AIAnoe Jo SSO| Inoynm sawi ual oxdn pajohoal aq Aew 1sAfered G9-GZ:D o &
YNd93
_>MMIIHII A ynm JawAjod-0D = o v
. d sajdwexa "5 "8,
sainpadold [elausn o o o °
A Un
‘umoys g8z>:99 2] \W\Hm — =N N=
0S. | 0S. |sIynsai isaq ay) pue payelisanul osje sem 1sAfered pajejal v 2L-GG:A o O ‘olud d w ug
(.Broww 11°0)
1Are =4 ng o S o
1A = ~ _
‘alnpadoud [elaus sajdwexa g
"SjuepIxo se pajebisanul osfe a19m ONN /VedO-W | G6-8/:98 1 A \G
6. | 67 "SUONIPUOD UORoE8) Japun uoiepelBap Juamiapun ishfered | 96-28'A A7 O ONdd TooeN &Y ov/\/\:
G
aualfis (;-Bloww €1°0)
aualAis|Ayrow-g-sio Q
auaeyydeuolpAyip =auay n o
sejdwexs g %WMO. ,‘oh
'uonoas [euawadxy 6.-,:99 ng, \z.‘zz,z\ OH
8v. 9G-L:A K , vHA H
vl | Lyl "UoITeDIUOS SB YINs Sassalls Japun Aljigels poos | 00T-£2:0 o O '190eN
18y (BuipeoT)
daid | "oy sjuswwo) %rereq uoljewiojsuel| Jusbeay

panunuod saprxodyq 07 €

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3958



€ev =u

IAre = ‘Y (:.Bloww 0g0)
‘uonoes reyuswiiadxgy saidwexo g L/
7 H
HY
*AIAIIOB|9SONURUS 10 | §6-9/:99 28 /A-Ua.m e & /\Jﬂ.m /mz \/Lz <G
/S. | 1G. | pIaik o SSO| INoyum sawiy 8AjeM) 0) dn pasnal aq pinod 1sAfered 86-9G:A o © o H o
|AuIA ‘|Auogured ‘|Are ‘|Aye =4
|Are ‘|Are =,y
aulonajAjod
sa|dwexa 8T
O
] ] B N
86<-29:99 N o om - 2 >
9L “Uonoes [eusWLBdXa [IN4 | 00T-TS:A °o @ Hos oM °
(;.Bloww 0T'0-020°0)
a|dwexa T wuoy areisbunuaboipAH
00 vdl sujlsquy
*aInpadoid [elsuaD 0
17 mzo)ADVWOmz e - *OMH 3NN
vs. | 'vsL “USYEHaPUN B18M SBIPNIS BUIN 00 © “OH "HOEN azo)molovﬁo@z - +/\G
Vol 'H = (:Broww 0'g-0¢)
-z
IKre ‘iAxre =y unAydiod (jAusydouojyolp
sojdurexe g -9'2)ensl-0z'sT'0T's =ddodl
*a1npaooud [elauaD
2
T\am i >
€6/ | €SL "SaudM[e-(3) U0 3I0M Jou SB0p uonIedY 16-0'A o O oud o ddoaLes-N~F
(.Broww v¢0)
TV-IWON
JAre ‘|Aire ‘H =M = ‘8
IAre ‘iAxre =y 18 m../_z 0 18
10
sajdwrexs 9 =Nid N=
"$a[0A0a1 1IN0y Jaye AlAnos|esonUeUS | £/-Z1:99 A RS “ “
2S. | 2GL |pue Ayanoe jo sso| bls e Ajuo yum pasnal aq Aew isAlered | z9-9Z:A o © oud \—
‘Joy (buipeo)
‘deid | ‘1o SsjusWwWwo) %/rereq uoljewiojsuel| jusbeay
d §

3959

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e =4

. so|dwexs g wiio} uojoid
ainpadold [elausn 1824 TOT UAxoy
"o HO
‘umoys si ajdwrexa U = HO_u "0y
6G/. [1saq 8yl pue payebiisanul alem spioe paseq JowAjod [eI9AS | 00T-EL:A o ©70s®™ o Imowé
JAuin ‘|Azuaq ‘|Are ‘|jje =y
. sajdwexa €T wiio} uojoid
aInpadold [elausn GT-v 15AuaquIY
‘spioe parebnluoo pue SO _ M HO .
pioe peyebniuoo p . N oo N o
8G/ |onewose Jo uoiedyalSa ay) 1oy papasu s ainyesadwa) JaybiH 86-09:A o o] L”v
18y (BuipeoT)
‘doid | “Jod sjuaWwo) %/ered uojrewlojsuel juabeay
(sproe woay) s1)sq 1'17°€
SINSH 1€
a|dwexa T
ud  ud ud (.Bloww 2°9)
X7/ , M
NO O ° ;\n_F o
8.v | 8Ly "ainpadoid [essusD Z8A " oN >-@
a|dwexa T
‘ainpasolid [eisusn ua w“ g
619 ‘afelo)s pue suonpuUOd UoKILaI 0} J|qelS S| UISay T9A N9\ Nud © 'HOBN ‘NOZHOIO 40_\ /Ro)vO«@
1Rire ‘H = ;4 o
sajdwexa QT wioy apIxoIpAH
o 9z-v 1sAlegquy
‘uonoes reyuswiadxgy m/MC:o/ opﬁo
| Y] o mm/%/ﬂm Ho mm_\,_z/\@
8.9 "PaAISSO S| ANAIOSISS02IRIS | TE-0F'A i -
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panunuod sapixodq 07°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3960



*a1npadouid [elauaD

*1010B31 MO} B Ul 1IN0 Pallied suonoeay

a|dwexa T

HO
S Io\J\ JL\

(.Broww 9z-2'1)
e B Yo) o~
\o+_w\0/_w\ox_w\of

o) o_

08y | 08y | uaaIb sinsai 1saq ayr pue parebnsanul sauexo|isAjod [elanas 09:D o HEOS
00, PBSN UB3Q OS[e sey "OS°H / suydeio
a|dwexa T
'uonoas feuawnadx3y
HO HO Ho 6
*sSwiglsAs [0Ajod JBY10 {7 UO PasI|NN SBM pue 9AN99)48 1SOW 3yl HO L _© 4\/,3\ o HO L _OH 4\/3\ N n@
€9/ | €9/ |sem eoljis pareod pioe olUo)NS “paulwexa alam suoddns snouep o o -
anpisai pioe Aney =4
'ainpadoid [e1auso sa|dwexa g (:Brouw 02°0)
‘paloalap asam sjoAjod pamnisgns Ajdinw jo sjunowre jenueisqns HO o 196 ealIs pareod
‘'umoys sI ajdwexa 1sag 'sisAjeled 1ybia jo uosuedwo) Hm/?o/L/\o: Ho_k_on :oqﬂw_
€9/, | €91 ‘pasn aiam [0132A|6 woly pede sjoAjod snolep 29-TSA o o o) %%@
. a|dwexa T wio} uojoid
uonoas [euawiadx3y GT-V 1SAlaqUY
o oH
'suonoeal snosuabolalay palelpedl ~r
29/ | MIN pue paleay A|leuonuaAuod jo sonauly jo uosiedwo)d Ao L/ o M o N Io)L/ Idmé
'uonoas [euswiadx
i ey : 3 m_Qwam T Aﬂm_orc_.c Om.ov
"PIoe 2UNYNS Yum .
Juawieall Ag paIanodal ag ued AlAIOR SWOS "Uuni isll Jaye Sso| /ﬁo N ~ Io/ﬁT H Om/ N
19/, | 19/ |AuAnoe onArered "GT-v 1sAaquiy Joy Apnis onauiy 03 uosuedwo)d o © HO o -
|Azuaq ‘|Are =4
|Auoqued ‘|Aye ‘H =4
sa|jdwexa 9T
aey|nsig anydelo
‘ainpasold [eiauan w0y Ho g
Uyt HO - 4 ¥
09. ‘pIaIA wnwixew e urelqo o} palinbal Jou S| [0Yyod[e Jo SS99X3 66-0G:A o ° o Sm:\@
"oy (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3961

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



Auin ‘1oire =4

sajdwexa g
. 1R =
ainpadold [elausn
HW_O NW_ HO mw_
192 | 19L "JUSA|OS JO 92USSUER BU} Ul IN0 PaLLed Uonoeay 06-SS:A JOﬂ ) T :Icw_v%o_e&é
1fire =4 ‘o
sajdwexa g
'uonoas [euswadxgy
80 o HO M
g HO M g =g \zm/v|o
26 26 ‘uaniB synsal 1saqg ay) pue palsal siswA|od [e1BA3S | 00T-0:D o ° o] T e
/ole =y (-Broww 1°G)
T
‘uonoas ejuswiadxy sajdurexs g An_>n_ = ov
‘Aieuonoun. 80 HO
< Aureuonouny ) Y HO - g o) :z©|O
GOT | SOT |@Amsuas pioe Jo aduasald ayi Ui Ino paled agq Aew uonesylaisy | 00T -L2:A o ) o PoAN
1R =
i (. Broww 0'5-010°0)
sajdwexa
H-uoleN
‘ainpasoid [eisusn mYo HO HO %ﬂm .
. 0" T yoen /|©0ws_ g H OmJ4®
99/ |oyod[e |Azuag YiMm 3JoM JoU SS0p uonoeay G/-8GA (o) Iy
1fire =4 ‘o
sajdwexa Gz H-uoyeN
. ¥0 .M HO .M .
sainpadsold ainjelall] Jaylo JaA0 Sp|alA sasealoul uabe Bulkip Ut HO _d e H OmJﬂg
S9/ |® Jo uomppy . Jo %ing dua1s Ag pasusnjui AiBuons si plaIA | 00T-8:A o o o s
Azuaq ‘|Aje =4
|Azuaq ‘|Are ‘1qe =4
H-uoleN
“ainpadoud [essusn sajdurexs ¢
'SUONIPUOD 10}0eal H0 #ﬂm wo_u O #ﬂm :mowvb
9/ | MOJ} Japun pue SUONIPUOD PJEpUE]S 1apun N0 PalLed suondeay | 00T-8T:A o o ¢ o 37y
18y (BuipeoT)
‘doid | “Jod sjuaWwo) o%/ered uolrewlojsuel juabeay

panuyuod [](SpIoe wo.a) s1Isy ['17°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3962



|Azuaq ‘|Aje =,y

‘alnpadoud [elauss sa|dwexa g
‘ayeuoqte (. Bloww 0°g)
punog uisal yum pabuaneds sem [ellarew Bunlels pauaAuodun QO HO_u QO T
‘aqm uoneredas aseyd oiqoydoipAy e Buisn ysem snoanbe 16-€6:d © "800 oong, o "
8EG | Ue pue Y41 Yum juawieall Ag pasowal Sem a1e|AX0qiedlpozy €6-0L:A #0770 N:N HO S0 f&é
|Azuaq ‘|Are =4
|Azuaq ‘|Are ‘pioe oulwe ‘|Aje =y
. (Bloww 1°2-22°0)
uonoas [euawiuadxa |in4 sodwexa b
o
"apixo aulydsoydjAuaydiy aresedas 01 Aressadau Aydelborewolyd Yo
11ISU8S X20Us 1ou pue a|qedhdas sI jusbeas oyl 4O w HO - .._oi.m o{z N /Ie
€// | €17 | auabsoyd pue auaifisAjod |AylewAxolpAy wolj patedaid suisay GO-ZV:A o © Udd ‘ o SN0
‘paliodal usaq osfe aney ,,,Spioe (wu sad 1] swoe 1)
sIma7 pauoddns 11 pue iz Jayio pue ,auaifisAlod uo "|D1L opduexe T
'uonoas feluswadxa |4 o A EQY 10 201 = ov
9T,
~_O >, HO
cLL cLL ‘pajaAkdal 8 ued 1sAjered ay | 16-06:A wxi/ © HO w\t/ megov;od
|Are ‘e =4
1R =
"sainpadold [elaus sojduexo /
‘paiinbai
aJe SUOIPUOD uonIeal pliw AISA YdIYM Ul SUOIIOESI UOIIeSUSpUOod ﬂmo/ﬁﬂNm HO Io#Nm
S6 | 89/ |40) resp| 1vwAjod ayr pue o)y usemiaqg xa|dwoo punog ApybiL 16-0'A o © o sov—@)
[Are ‘1t 'H = ;d
JAuIA ‘apiwre ‘|Ayre =y
sa|jdwexa 9T
‘ainpasold [eiausn
AH_ 4 130 M .4 HO_ ™
he g e g o o
‘69, | 69L *SUONIPUOI 831) JUBA|OS JBPUN INO PaLLIED UoNdeay €6-61:A V0 o o HO o PvOIR)E(v 010 mu@
1Rire =
sajdwexa QT
+,POSN UBBQ OS[e Sy aualfisAjod U0 DIV AEEZOQ pioe offolres = O
Moo HO M
HO- 24
0T | 10T *ANIAIIO® JO SSO| INOYIM PajdAdal aq Aew uisay 16-G6:A Joﬂ ) ¢ 40ﬂ m_owu_lo
‘Jay (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3963

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘aInpadoid [elousn

“Aprus opaury

a|dwexa T

(Bloww £2-11T)

dadl-d

8LL 8L N~y
‘viv | ‘viv "JUSI01Y3 1SOW Sem Buipeo| moj yum JawAjod 00T:A o o A/\Z/\@
1R4e =¥
|Are ‘|Are =y
(:.Broww £°2)
. sajdwexa €T
uonoss [eyuswadxgy 11D 18 =X
‘Podyoene 0 %.m HO _y :o#.m
L27 | 11/ |®q Aew spuoq 8jgnop ‘Ig=X I ‘I=X yum udAib s|dwexe 1sed | 86-¥8A 0 o o oxaudd—@)
dd4d0O ‘NSO =¥
pi1oe oulwe ‘ploJals 18y =y
‘ainpadouid [e1susn se|durexa g1
\/
~UN=0=NE LN \A”'
‘uonoenxa Aq payund aq jouued Nmo/%ﬂm - :o%ﬂx z/@?
0gs 9// |Teyl sia1sa aAloe 9|gn|os Jayem jo uoneledaid ayy Joj |nyasN 86-EGA o © 'HO"ddd 10 NSOH o g
1Azuag ‘1AHe =,y (-.Broww 97-09'0)
JAuin ‘|Are ‘|Aqre =y
T'o=U
‘ainpadoud [e1susn saldwexa 9
N Z uy H
"AIAO®R JO SSO| INOYNM pasnal H0 Jﬁm HO _y Ho %ﬂm QZTJZS
G//. | GLL |°8q Aew uisay uepuadap-iayull Jou Sem uisal ayl Jo Auanoe syl 86-0'A o © '00a o I
|Azuaq ‘|Mje =4
JAuin ‘|Are ‘|Aqre =y
sajdwexa ZT
. (.Broww 0-€)
uonoas [eyuswadxy
RIS HO_ .M
r HO _y e
vl | vlL 'sdnoJb reuonouny jo AlaeA e yum ajgqnedwod 66-0T:A o © "13°0ON=NJ*013 o E&@
19y (Burpeo)
"deid | “Joy Sjuswwo 9%/ered uoljew.ojsuel] juabeay

panuijuod [](SpIde woay) SISy ['17°E

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3964



s10'1'1g 10 =X
|Azuaq ‘|Are =4

e ‘1 = wLioy arejAxoqred
sojdwexs £T 706-vd| dNUaqUY
‘ainpasolid [eiausn
6€T Nm.oqﬂﬂm X—zd ™ #o\mm_zz Q@
219 | ‘219 'SJUaA|os Jejod-uou Ui spaadold osfe uonoeay 66-82:A o o o "
g1 =x
1AIre ‘1&ire =4 (.Bloww 0°1)
|Are =y
wLioy arejAxoqred
sa|dwexa 007-vdl {upaquy
'suolue ay) jo Auoljiydoajonu asealoul 0] sieadde Juabeal o \/_ﬁowm X ﬁmO\Jﬁo\ mws_w_/\@
8/ | ¥8. |ouswAjod -uaAj0S By Jo ainjeu ay: jo Juspuadapul Si uoioeay 16-09:A o [S) o
|Azuaq ‘|Are ‘|Aje =,y
sojdwexs g (;.Bloww G°1-06°0)
wioy spuojlyd
e 00p-val SUuaqUY
'28/ doUBI9YR) 99S 0S|y o
it SR o o @
€8L | €81 'ainpadoid [elaus9 G6-68'A ~ N
S10 ‘119 =X
1o189 ‘|Are ‘|Aye =,
JAuin ‘|Are ‘|Are = o
so|dwexs €T wioy apIxoipAH
706-Vdl sllllsquy
0 o X_.d HO o
t ¢ e
8. | T8L “ainpaooud [eisuss 66-0'A 0 ° o HO_ wmsqé
S'y'T=w
€T 'CT ‘6 =U
L'T=u
sajdwexa 9
"6/, doUdIdal 99s ‘Ndq pauoddns-pijos aAneulsle ue 104 (.Bloww 0g°0-¥1°0)
'uonoas [eluawiriadxy Ho }_m \J
) N
‘perosiep © ° h ¢\@
.y | 08L |siowobijo awos ‘suisal Buipeo] mo| ayi 1o} 1sarealb si pjalk ayl T9-0Z:A o
49y (BuipeoT)
‘deid | "oy sjusWwwo)n %rered uolrewlojsuel] juabeay

3965

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e =4

sajdwexs ¢ wioj uoloid
ST-V IsAl1aquiy
4 O HO
"UMOUS S| )NSa1 1S9 dYL ‘PaIsal | 00T-9€:A ' Y N~ . N
88/ | a19m suisal abueyoxs uoned duswAjod Jo Jsquinu v “Apnis dnauiy G2Z-8:0 o O X ¥ o :mOwé
“ainpaooid [essusg ajdwexs T
‘umoys = vado-w (1
/8L | /8L |sl auo 1saq sy pue palebisanul siem suISal JUSISKIP 98IYL 95IA o“AMV/ e NO3S /\@
o
a|dwexs T \/o \Jo -
‘sainpaooid [elsusn o N /\o
3 9 o o—/
679 *abeI0)S pUB SUONIPUOD UOIOLAI 0} B|qE)S S| UISaY 68A wo Ny © VO 8 o/
a|dwexs T
o~
)
J
‘sainpadoud [elaus) o & ' o o N /\o
~o o'M a TN Lo o/
679 *abeI0)S pUB SUONIPUOD UOIOLaI O} B|qE)S S| UISayY 96:A o o o/
aud ‘Ao =vv
1D g =X
sojdwexs ¢ GOowurv'2)
wiio} apuon|4
“ainpadouid [eseusn o o 9z-V 1sAjlequy
43 UM uey spjaik 7 - oszW@ o oo XHZWHQ )
98/ |Janaq aneb Ajessuab apuon)y pauoddns-iswAjod jo asn ayl 8/-CLA o o A s;+_
1ol =,y |Are ‘iAre =y
(;.Bloww oT)
‘ainpasoud [eisusD sojdurexs K
o'V O 8 R
G8/ | §8L |uo paglospe 130BN) ‘O°lv diseq uo pajesdusb s| uolue ayl | /6-0G'A o o o
‘J8y (BuipeoT)
‘doid | "J9d sjuBWWoD 9%/ered uoljewlojsuel] jusbeay

panuyuod [](SPIoe wo.a ) SISy ['17°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3966



ajdwexa T Aa>anov
68T 12 4\/\5 )
‘06T | T6L ‘ainpado.d [eisusD LA © 'HO3W o N_
'uonoas [ejuswadxgy
Apnis onaury a|dwexa T (. Bloww z'T)
"1019B31 ALIN|S © Ul N0 pallied udo___ud 0__ud
06/, |®4em suonoeas pue 1sA[ered Jajsuel) aseyd e se pasn sem uIsay /npﬂ © 'HO®N ‘Houd JOﬁ -0 m:mcw/\m_v
ON 10 ‘Iolle ‘H =, (Broww 0°T)
sajdwexs z1 w0} apiIxouayd
00v-vdl susquy
“ainpasoid [essuss o o b o 4\@
Y3 o 3 o oy _@
68. | 68L ‘pajohoal aq Aew sawAjod G6-06:A = T
oy (Buipeo)
"deid | “Joy Sjuswwo %/ered uoljew.ojsuel] 1uabeay
(Snodue[PIsIu Wo.ay) S19)SY 717
1A1e ‘Iotre “H =, (.Bloww G°7)
|Are ‘|Are =y
12 f&l@
‘alnpadoud [elaus sajdwexa g “ny’
)
*AIAIOR JO SSO| INOYNM pasnal aq . qﬂo . IOJﬂNm L —
99 | 9¥9 |Aew 1sAfereDd ‘paniasqo sem uofin|os ol isAfered jo Buiyoes| oN 06-SL:A o # ° o - U
1R4e =y
sa|dwexa ¢
o Jﬁo RN ° Ho g NS
985 | 985 'uonoas [euswiadxa IN4 | 98-6:A o o 40Pd Udd é
9y (Burpeo)
"deid | “Joy Sjuswwo %/ered uoljew.ojsuel] 1uabeay

3967

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'GB/ 92UBI931 93S 0S|y

(.Bloww z°1-0°T)

si1aoeds yum s1swAjod
a|qn|osul jo AldeAy = o

a|dwexa T
'uonoas [eyuswiladxy Q
N
"passnosip PP
96/ | 96/ |ale ainresadwsal pue Buipeo] ‘Jaoeds ‘adA) JawAjod jo s108y3 o] HO o
v1-0=U
11re =,4
1Rire H =4 ;4 e
sa|dwexa TT
NmJ\tJ\Hw_ ww_OJﬂmw_ . NW_JMA\/VJ\HW_
mnjﬁo HO © o) HO HO awe0s
V6. "S|OIp JO UOIIeD|1IB1Sa-0UOW BAJD9|9S 96-69'A o é
&1 =4
sa|dwexs g
. 2 e o (.Bloww 6°1)
AN~y d\/\/OE/ﬁm
o] =] -
e o o adgl-d
+ ° mms_zgo\/a\/\o oH
"ainpasold [esauan o0 o o ,mxorzbZ + \I/ow D
mms_qgo\md\/wopfm ' =/ ﬁ\/ﬂ/\@
€62 "q Jan0 e 1onpoud Jof St ANADBISS | TL-ZZ:A HO N
a|dwexs T
s1npoud Jouly
OGN 8H mzoﬁ\%vwa: jozg
IDNm_D IONm_O
"ainpasold [esauan Jonpoud 1olew (. Bloww 06°0)
Elie) oxl
‘punog j\oz
26. | 26/ |JawAjod surewsal saads unp 21Xol T:G S| onel Joujw:iofep 09'A Ho g _oN:mcm/\/\o<®
18y (BuipeoT)
‘daid | "Jod Sjuswwod %rered uolyewJojsuel ] jusbeay

panuyjuod [J(SNOIUB[[PISTW WO.L]) SINSH T 1€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

3968



M ‘eN =\
1Aoe =A
11 =
sajdwexa
'208 ‘'T08 S92UaIa)al 93S 0S|y "
(o} o
A—¥ AN+ X— ¥ € z
€08 ‘ainpaooud [esuss | T6-8/:A ' o : ‘8 :mmle\_m,%w@
Z/
_ 4
Lo}
HO=—H
N
a|dwexa T
'uonoas euawnadx3y
HO 3NO le) o O
‘uanIb are synsal 1saq 2599 ° w/_\/_\ro o o L/\/H w N
€/9 | €19 |8y pue parefnsaaul sureyd Jaxull JUSISHIP YIM SUISaI [RISASS GBIA
vr'g'‘o‘e'o=u
*HO 'H =
a|dwexa T
(Bloww 1°2-0'T)
'uono8s [eluswadxg o ,a\\o 0 n\\o
Aws_j/\/o ° Aws:d/\/o. °
‘aseq aseyd uonNn|os Yim suni-od Ajjensn sxmdooow ©' 07(02H 2) Iow
008 | 008 |ydoym ‘onpolid jo uoneledas Asea smoje aseq JawAjod Jo asn 16-GE:A 2 HSTD000 HO
Lv'0=u
(:.Broww 6'1-9'7)
a|dwexa T
'uonoas euswnadx3y
N#Z
66, | 661 ‘uonesiif1aoe uo yibus| Jaoeds j \/T/J\ ng
‘86L | ‘86 |pue Buipeo| jo 10818 Byl srebnsaAul 01 PaIsal saseq [eJdAdS | 00T-0S:A ov0 ©'Na3 0%y HO |
ajdwexs T (.Bloww g'€-02°0)
'uonoas feuawnadx3y
NF
‘sy1bus| Jadeds ynm Buole paipnis aiam sabejuadlad \@ ; p \@ N \G
) VO ©#EAN 0V g
16/ 16/ | Bupjui-ssoso pue sanbiuyosl uonesuswAjod jo abuel v ¥6-89'A I
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3969

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'uonoas [eyuswiadxa |In4

1Rt 'H = ‘1o
sajdwexa g

q

(-Broww 0g0)

(o]
A5
o7
ﬂo X/HU/O\/\O/\@
N
o

e
HO o
<] HO
*g+€ 10} pauIqwod ¢ /\fw ZEfoyﬁo - %_J\Fw_
s uanlb pjaiA  "dnoib AxoipAy passpuly sse| Jo uondejoid oqﬂu Hud %J\fm o,o&uo\; o -
0I8 | OT8 |oAnoa|as sajell|ioe) aseq aulplAd JO JUSWUOIIAUS BABIUOD 26°A o HO yd
a|dwexa T
SN0
I - 0-0=9 u N
608 0T:99 d ud © Hoaw ud ¥
N
a|dwexa T @J
'uonoas [euswadxgy 5 o o
501 - 0-0=9 :%\Y
808 808 ‘uanib ajdwexa 1saq ayl yum parebisanul aiam siawAjod [elanas 02>:99 o ud O 'Hoan ‘yd
'uonoas euawadxgy sjdwexa T
‘UMOYS aJe paulelqo SasSadxa J1aWonUueUd wnwixew ay] "ualb Gg:9a msoN \ 0=0=4 -
/08 | 108 |ate synsal i1saq ay) pue pajebnsanul alom siswAjod [eI1anaS 0L:A o ud O 'HoaW “yd
JAuIn ‘IR =
sajdwexa g
H-uolyeN
B8N0
©' 0%V o LJﬂ - Imowvb
908 "uoNoas [eJuBWLRdXT | ¥6-6L:A o BN
(.Broww 0-€)
1Are ‘lAle ‘1Aire =4
sojdwexa g An_>n_ = ov
"(%8-0) spieik Ho , e (HaNZ N m/YO
G08 | 08 |Mmo| Aian aneb sauolay 'sapAysple 1o} 9AO9IS Sem uoloeay 06-08:A av0 O ovoa o —
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1juod [(SNOUB[[DISIW WO.1]) SIISH 1€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3970



IAre ‘1Axre =4 '

wioy proesad

i MO0S pey-oig
«so POUIOdB] UBBQ OS[e Sey 1sAfe1ed anneulale Uy
sa|jdwexa 9 .
) (.Boww gz7)
ainpadold [elausn
.0 ] 2d o
o
169 | 169 'Sulyajo sasipixoda os[e uisay 66-T8'A ‘ JOﬂ () JOﬂ :«81@
0TOT-NX 1sApsquiy
ST-V IsAlaquiy
He0S /\G
1o
(OIS ur %0v)-uoyeN
(OIS ur %ET)-uoyeN
apixolad
‘ainpasold [eisausn auspiifiuadojooiq
0.0 HEOS %
'ssao0.d uonepixoda ayl 1o} (9%0€) (O°H aIN|Ip Jo asnh ay) Q VAU 44
a|qeua sisAjeled asay] "Xurew eol|is e ul H-uolyeN ai| s[eusrew 0-0
oIpioe AjBuoss A1aa Jo aduasald ayl ul pjalk ybiy ul pawio) sem 10
yaiym ‘apixotadip ausapijf&luadojdAdip sem 1onpoud-Ag Jofew ayL a|dwexa T
S9)I|09Z SnoleA
‘uopeuo} (ST-V)
auoloejoIafen 10 ANANDDIBS 1saq a8yl aneb GT-v 1sAllaquy SLA o © ' o " G
TI8 |pue suonipuod snoanbe Japun pawloylad alam suonoeal ||y 00T:D o ° A
|Are ‘e =4
1R =
(Bloww £°2)
sajdwexa GT
'uonoas euswnadx3y IoIJ
.4 O/_ﬂﬂw_ 4 /_ﬁﬂw_ m_<,
velL | vel ‘pasnal aq Aew 1sAered 00T-0:A o © “OH o 1)
e ‘H =4 o
€'2'T=u
sa|dwexa g
2
‘ainpasold [eiausn wa Wv
o]
O “2o%H
612 | 612 *S|0yoafe pue sauouinboipAy sasIpixo osfe 1uabeay |  86-TZ:A g o’ W Heoes @)
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3971

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



z'T=u
sajdwexa g
IOHN N NHIO
! v NV
me o "o f
9€¢ 9ge 'uonoas [eyuawadxy 9/-€G:A o
|Are =4
"UoNYas [euaWLAdXT ajduwrexa T (Broww o-g)
AIAoe Jo SSo| InoyIm pasnal pue pajelauabal aq Aew juabeal ovo \Jﬂﬁm Jﬂﬂm u<o/_
GIE | GTE |wads -useainba aseyd uonnjos se aAlde Se S| Uisal 9|qn|oS LA o ) o] o’ @
|Are =4
sojdwexa g (Broww +°2)
‘ainpasoid [eisusn y o
A wosar X N
€L €L ‘pe10818p 19npoid-Ag swos VA o  OFGWOOHTOSH o w0 é
|Are =4
sajdwexa g
(.Broww ¢°2)
: o
ainpadold [elausn . . , , \/_ﬂﬂm o,
o ' © ©(8N0) OH*OSZH Ie) \_é
[ €l 's910ads ojewose sayeulpol osly ‘payesauabal aq Aew juabeay 68-T8'A ovO
|Are =4
a|dwexa T (.Boww ¥°2)
o
aNz0D
o VO
aNz0D - - HO pﬁ\/_ﬂﬂ \
€l €L “ainpaooud [eisuas G6A ~\u T oo oon o o’ é
g'z'T=u
1R 'H =, ‘14
sajdwexa 2
Nw_
o o
218 218 ‘alnpadoud [elauss G8-SZTA mzoxoé
18y (BuipeoT)
‘doid | “Jod sjuaWwo) o%/ered uolrewlojsuel juabeay

panu1juod [J(SNOUB[[DISIW WO.1]) SIISH 1€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3972



2'T=u
1Rire ‘H =4 (.Bloww £g)
sa|dwexa g w0y apUoNi4
'uono8s [eluswadxg o u 9z-V 1sAllequy
. o
v |
'S191S901918Y-G'T pue -4'T pasijeuonouny SN0 yﬁi\JX T okwlv/« u mmzz/\@
/T8 |01 ssadoe Buimolje paress|ol si Bul auoloe| ayl Jo uonnsqns €8-2LA o o - +
TT'8-9 'v-T=U
sa|dwexa g
v Te-v 1shaquiy
ano_ | N2
Jﬂfp/\/\ © HoN 20N |
918 'uonoas feuswnadx3y 66-GL:A o ¢} N @
1Kre “je =y (.Bloww 0°2)
sa|dwexa / 12V uois|nL
10 o o 10 10
0 MoM o A0 o /©/ o
\@\ o X X °y +O
GT8 GT8 ‘alnpadoud [elausd T8-/EA 12 12 [} o -
(Bloww '1-2'1)
Azuaq ‘|Are ‘|Ajre =y w0y arejAxoqes)
sojdwexs T 007~V SNpaquy
¥_0_0_ ,o
H OOy agHo &%dmgF\hu
18 718 'ainpadoid [e1aus9 86-0G:A o o [s) ~ T
1Rire ‘H =4
IAire-0 ‘4 1g ‘Il ‘H =4
sajdwexa 2
"SYIUOW J0} PaIOIS ag pP|nod pue 3|gels sem Juabeal u u 0T 31 SULO|LOLILON
8YL "1S8q 81 Sem QT M 3)UO||LIOWIUON JIpIde 8y} Ing parebnsanul o T v luoj|!
alam suoddns ojuebiour snouea ‘loddns a8yl o1 punoq £HOO © 'HOB ‘:(BWO)OH .
SeT | SET | Anybn asem uondeas ayy Buunp palelsusb ,wnifeyl pue wnieyl 86-78'A R o] *(FON)IL \G
a|dwexa T
EllEe)
8Tz | €18 "ainpaooid [essusn 00T:A mooa<6
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3973

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



"8 90UBI331 89S 0S|y

s POMOdBI UBaQ Os[e sey 1sAjered yy pauoddns a)j0sz v

(.Broww 0z0°0)

ayejAioelp auayla / YININ
/ aulpuAdjAuin-g jo JawAjodod = o

amo
‘alnpadoud [elaus ajdwexa T o
2(02)ud
‘unJ yoea @_2041 N
HOSW |
Gz8 | G¢8 | Buunp paunddo wnipoyl au} 4o %0z Jo Buiyoes “Apnis onasury o [5) Z
a|dwexa T
uoleleasayul ayydelb
'uonoas [euswadx3y q e
AQV.VN.O”> ~o~ + ano 4\ QOU ‘ond a-an S
228 ‘pakojdwa suonipuod uo spuadap snpoid jo oney | (B)EG-0:A o ugw\@
a|dwexa T
5H9905-© SH%__O
‘uabAxo rejnosjow 19|6uIs Jo uonesauah 19900 H u
128 | 128 |aur aznisuas 0} pasn s| [efuag asoy payoddns-iawAjod S6'A o o SH®O" N0
a|dwexa T
q
mooozooom
‘ainpasoid [eisusn O O
‘pajokoal aq Aew Juabeal ay L e © ' Ho='N%3 00
‘parebnsanul aiam wnipejred jo saniuenb Builiea yum siawAjod
028 | 028 |uaiayid "qg JO %Z'0 Pue e Jo %96 aAel suonpuod wnwndo 00T:D m_ooo:_m 42%(NDUd) ET;&/\@
1Rt =
sajdwexa g A ov
H-UoyeN =
"8T8 92UBI9J2) 99S 0S|y u
T
x-1d
618 618 '2inpadolid [esouso I7-6T:A w_zo/\/mo © 'HOON ‘05 [(=ydd)HPd] |o
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1juod [(SNOUB[[DISIW WO.1]) SIISH 1€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3974



1Rire =
|Are ‘|Aqre =,y
. . sajdwexa g WI0J Uo104d
uonoas [euawiadxa (N4 . GT-V 1SALBQUY
€16}
'ybiy A1an sAemje sem sonpoud parejos! ‘ Jﬂﬂm - o -N Jim
08 |8yl jo AQund ayl INng Mmojs AJaA alem suonoeal sased Auew Uu| 8/-Z9'A o O'HO N o Imo.mé
11 ‘H = .o
|Are ‘|Are =,y
] g sa|dwexa €T wioy uojoid
uonoas [euawiuadxa |in4 GT-V 1SALBQUY
€16} 2
'ybiy A1an shemje sem syonpoid parejos! ‘ Jﬁﬂm , HN #ﬂm
0€8 |8yl jo AQund ayl INng Mo|s AJaA alem suonoeal sased Auew Uu| G6-€9:A o O Hod o Imo.mé
a|dwexa T
ugo ugo
00T:ep ﬁ —— ~ Ao ~o
1909 d 1'0%H : :
628 | 6¢8 "pasnai aq Aew 1awAjod vEA ﬂ ﬂ
ajdwexa T (;Bloww 0'T)
| Do © (o ©
A\/o\/ - /\ro /\ro
21'0tH : :
e}
8Z8 | 8¢8 ‘pasnai aq Aew JawA|od 0€:99 3 3
H°OS ‘onlu ‘pioe d1jAxoqred ‘aplwe =y
sajdwexa 9
N
o =
f HN
24 7
N _ o B
128 | 128 uanIb si ajdwexa 1saq ayL ‘palpnis a1am siawAjod om | 06<'A vo
1o =, 190 48 =X
'uonoas [eyuswiiadxa (N4 so|dwexs g (Broww 0'7)
'1g =X uaym 0.4 _
928 | 928 |panlasqo sem SwalSAS pajeiniesun 0) aulwoiq Jo uonippe awos 96-8/:A mﬂ © ‘dna Ho—® QE&A&U
‘Jay (BuipeoT)
‘deid | "oy sjusWwwo)n %rered uolrewlojsuel] juabeay

3975

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'9£8 ‘£8/ S90UaI9)al 93S 0S|V

110 19 =X
Azuaq ‘|Aje = o

sajdwexa 6

(.Broww 1)

w0y} apixouayd
9z-v 1sAllequy

LEB L€8 ‘alnpadoud [elauss 66-09:A o ©
ey =x (:.Bloww 0°1)
1Aire ‘1oire =4
19188 | = o
sajdwexa GT
wiioy apixouayd
ot 92-v IsAl1aquiy
"YE8 ‘€€8 S90UIB)AI 93S 0S|V | H X—p8
Lo ° Do @
Ge8 | Ge8 ‘ainpasolid [eisusn 86-G/:A ~ A= -+
(;.Broww £°1)
areIpAyoqued =y wiioy apixousyd
d 92-v IsAl1aquiy
‘ainpasolid [eisusn Sejdwexs 9
‘reuarew Bunrelrs 2N P o tann @
2€8 | ze€8 |d/o jo ainxiw e wolj paurelqo aiam siawoue-g ayy AjAISN|ox3 86-01:A o .
1oy (Buipeo)
‘doid | “Jod sjuaWwo) %/ered uojrewlojsuel juabeay
SIYH TT'E
JAuin 18y ‘|Azuaq ‘|Are ‘|Aqe =y
sajdwexa QT
anambey =
ud__O__q H?0Dd (1 ud__ud A® ov
DS N
T€8 ‘ainpasolid [eisusn 8G-VS:A ud O o Nz No_ob
1oy (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuzjuod [|(SNOdUBDISIW WO ) SIISY T 1T°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3976



SINO ‘11D ‘19 =X
|Azuaq ‘e ‘e =4

|Are =y
(.Broww 0°1)

w0y apixousyd

'uono8s [eluswadxg sa|dwexa 9T 006-Vvdl auequy
“X,ng yum uonoesl Y a
€€8 | ££8 |OuU sem alayl ", Te @duRIpUIY JUBIS 0] SANISUSS BJOM SP|aIA 00T-0°A “o7t ) X~ 0 Ss_q%
(Bloww '1-€'1)
|Are =4
wiioy apixouayd
sajdurexa g 00b-val SuuaqUY
'uonoas feuswnadx3y y
o' P
8 | I¥8 ‘lojoueidoid pue |ojouale JO SISBYIUAS e Jo Jed se pasn %\/ o 0 0 mwzq /\@
|Are =4
sa|dwexa 6
wiioy apIxouayd
'ainpadoid [elauso 18 19 00t-vdl suequy
‘Ainnoe 9] \J\@\ g J\@\
Al T (o) €
¥€8 | ¥E8 |J0 SSO| INoyum pasnal pue pajessusbal ag Aew uisal juads G6-68:A o o o mzu_/\G
|Are =y
(.Bloww 0'T)
wiioy apixouayd
*alnpadoud [elauss so|dwexa TT 007-vdl| {upaquy
ov8 'sjouaydoniu yum paurelqo osfe atam splalk ybiH “sapixouayd HO o ©eNO 5 .
6€8 | ‘6e8 |pauoddns ayl jo Auolydosjonu a8yl saoueyua JawAjod 66-99'A M\/ (8] 4oﬂ/ ™0 _ gzq/\@
(.Bloww €2)
ajdwrexs 006-V| BNMeqWY
\ \
. N-N N-N
=0 o oA om_@
8e8 6S 'sisayiuAs dais-njnw jod-auo e jo 1ed se Ino pallied uonoeay 86:A 19 o o o - F
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3977

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘aInpasoud [elousn

e =4

(BT sajdwexa g
(*0YV uo paglospe
130eN) fOYv 2Iseq, uo pajessaush sem uolue ayl wlo} I —
68/ | g8/ |@ind ul paureiqo aiam syonpoid 8y} INg S1eIapow a1am Splalk ayL 1S TA ' o &oé
(.Broww 1)
e = wioy apIxoipAH
sajdwexa TT 007-vdl {upaquy
ugo_ y HO_y HO faAN
0S8 'uonoas [eyuawadxy 06-0:A ! © ''aug ' _ +/\@
vs POUOdBI UBSQ OS[e sey Juabeas pauoddns aso|n||99 Jejiwis v
a|dwexa T
'uonoas eyuswiadx3y
(;.Bloww 09°0)
'PaAIaSCO OS[e uone|f|y eraw pue b \@ b
oyuo *(wio} apiwolq) /z-v 1sAllaquiy pue (wloy apixouayd) 2z @\o ) eNO 18 18 Fnan @
6¥8 | 8¥8 |-V ISAaquy yium Ino palied uonoeal awes “Apnis onsiueyosiy _ N
oniu ‘H =
sajdwexa g wioj spuoni4
T-VSI XamoQ
T o
% Z
| . | e
9v8 | ov8 0SiA PN oPn o 3 o @
|Are ‘|Auin =y
sajdwexa g
‘S8 99UB19)0) 39S 0S| o . (,Bloww 06°0)
. . |
»mvm »mvm Apnis onauiy "umoys si ajdwexa Ao © Hoen ~1 T 0 _umzmz/\g
v¥8 | ‘v¥8 [1S8g a8yl pue paujwexa aiam sBuipeo| snoueA yum siawAjod 8 9 _ "
N ‘HO =X
1Are “1fre 'H = d
1Rt =
sajdwexa 0z W0} BpLOJYD
006-vdl slisquy
‘alnpadoud [elaus mm/) 2 8 _~_ @ o
X \J‘Hm XX\FE € @
SO 4 S O 9NN
Zv8 | Zv8 "pajokoas aq Aew uisay | 00T-Z9A PN O 1 o E N A
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuuod [SIYV TT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3978



'2G8 9oUdI9al 99S 0S|y sdwrexs 1
oo @
o
€68 | €68 “Apms anaury 09:A Ud0 N O UdOBN'OH 18NN Io\A/o)\v
a|dwexa T
_mb TT'5=U
‘1sAle1es Jajsuel) o \8 o
aseyd pasijiqowwi Ue se sjoe UISay paniasqo uone|Ayje-olojya Q \8 5 wmzzkﬁfujﬂo/\g
168 |9|qibiBaN 'paisa) suisal snolododjw pue Jejndnaioloew a4 86-G9'A SN - + °
1R =4
|Are =4 ‘o
agl-d
sajdwexa /g
L0 8
'syjuabeal pauoddns G6-G/:d Nmfﬂw_ — Nmfﬂﬂm
08 |-JawAjod Buisn Areiqi ueinjozuaq e Jo SISBYIUAS ay ul dais auQ G6-0S:A o © HO-ed o
|Auayd ‘|Azuaq ‘|Aje ‘|Ae =
onlu ‘rey ‘|Are ‘|Aqe ‘H =4
omu ‘rey ‘1Ayre ‘H =
sajdwexa €1 agl-d
2d d
/-
. ) ) 2
66-TL:d 9N\ O ‘X—d HO~ XN\ F/ﬁ
€9 "paleAnde aq 0} pasu Jou op saplfey |y 86-LV'A o ™ zb
‘ainpasoid [eiausn oduwexs T
'sjoyoaye oireydife uo osfe s3I0 "IN
pauoddnsun uey) aAnoeal alow ag 0) punoy sem oy pauoddns \@ \@
1€S | 1€G |eulwny ‘uaalb synsal isaq ‘parebnsanul suoddns |eianss 16°A SN0 O‘lBN  HO uzé
|Are =y
sa|dwexa g
BNO -y HO -
G8L G8/. ‘alnpadoud [elaus 6V-8T'A ' © "OSzN m_oé
‘J8y (BuipeoT)
‘doid | “sod sjusWwon %/ered uojrewlojsuel juabeay

3979

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘aInpasoud [elousn

a|dwexa T

OLA ) /N HO3N

wiioj uoljold
ST-V 1sAplequy

wos-@

098 “Aprus opaury |
(;.Bloww 6'v)
ajdwexs T wiio} uojoid
ST-V IsAlaquiy
D NN
658 EIA o p HO OH ISW\@
1Rt =
H-uolyeN
sajdwexa QT
‘ainpasolid [eisusn
898 Mg HO — IMOmvb
‘168 ‘pajoAdal pue pajelausabal aq Aew uisay 86-26'A ) e
18y ‘|Azuag ‘1Ae =4
|Are =4
sajdwexa GT
‘panowal Ajisea ag ued Yyoiym . Y HO-@  HO—pH .
968 | apixo aulydsoydjAuayduy paiuoddns ayy s 1onpoid-Aq JawAjod ¥6-€9'A o Av
c¢o=u
[D g =X
a|dwexa T
“lor H
yg.0. L ud g __ud N N
S48 Ga8 ‘uoneje O 19A0 O 10} BAINIBISS SI UoIeDY O ' udoeN o
a|dwexa T i =4
"aA1103)J9 dlow ° o~
¥G8 | waas sisAlered Buipeo| Jamo ‘pasn sisAjered JawAjod [elanas 66-VT:A Ud -7~ © ' UdoeN
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuuod [SIYV TT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3980



[Auayd ‘|Ajre ‘1oire =

(.Bloww 05°0)

dd
sa|dwexa
‘ainpadoud [e1auan ! v
o)
‘uonoeal \© — \@ AN
I¥S | L¥S | siy 4oy |nyasn osfe si aulydsoydjAuaydiuy panoddns auaihisAjod 88-G/IA Mo 0'avaa HO- ¥ 15 oé
|Are ‘|Aqre ‘H =
sa|jdwexa 9
O NNF o- = ’
98G | 98S "UoN2aS [RIUBWILIAAXS |4 2694 | ™ N ° HO—d v oANF 1opd udd @)
NO
JAUIA “ajunu ‘e =4 NO Ljo
JAuin 18y ‘|Are e = o o
sa|dwexa gz
‘ainpadoud [e1auan . o o
2d /Tam m_zO/ﬂam j\FO ~o0
'SBU0}8Y pue SapAYap[e YIM SINdJ0 OS[e Uoioeay 00T-0:A SN0 O 'SW1—zd WO
298
2'T=u
1Are e =4
so|dwexs g wioy uojoid
ST-V 1sAuaquiy
R : 2y
198 ‘uonoas [euswuadx3 | 66-29:A o” © His3 IO\NoJ\ HOS /\G
e =4 ' o
|Are =4
sa|dwexa g
wioj uojoid
ol oty M 0§ XamoqQ
S6-v6:d Qoxéfm o Ho_ Q ﬂ
18 'sisayiuAs Arelq| dals-nnw e uiyum pasn 86-06:A L8O o O Im0m®
1R4e =y
sajdwexs ¥ H-uoleN
hof@voms_ . Ior©0ws_ IMOmJA@
992 ‘ainpadold [eisusD 18-81:A © HO-— ¥ 7
‘19y (buipeo)
‘daid | "o SUEIe} %/ered uoljewlojsuel] Juabeay

3981

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



*aInpasouid [elousn

18y ‘|Azuag ‘Ae =y

sajdwexa TT

9Zd3 1ed04Aug

WOWO - o z K HO — ¥
111 ‘uonesiwadel INoyim uonoaaloid obispun sjoyodre fenyd 66-89:A v o (GWo)yHo  + T @
|Are =4
(Bloww £°1-0'T)
sadurexs 1 wiioy apixouayd
HO_N_o b N o 006-vd| HHaqUY
| ~
Ns N Ns N
b o €
go8 | 598 -anpaooud [ereusD | 86-T8IA R0 s WO %m/\@
a|dwexa T
ZON
ZON
'uonoas [euswiadxgy © HO!d, ‘HOM
o
98 ‘panIasqo jouayd 03 SISA|0IpAY BWwoS Y9:A J\ @
|Azuaq ‘|Aje = o
‘ainpasolid [eisusn
sajdwexa g
‘ayeuoqJed (.Bloww 0'g)
punog uisal YIM pasowal sem [eusrew Bunlels pauaAuodun OH v
! ! ! ! o)
‘aqm uoneledas aseyd oiqoydoipAy e Buisn ysem snoanbe G6-8.:d \Q AL © "8,:00-N=N-0%0"g HO—y +62\© o
8EG |pue V41 Yyum juswieall Aq pasowal Sem 9ie|Axoqledlpozy 08-EE:A ZON é
JawAjod ajgnjos
add
IAzuag ‘lAjre ‘1Aire =4 Qo\L\ =
M0 oy
‘ainpasolid [eiausn sajdurexa y 4
o N7 SN oy
o ~d _d-
‘1418 ynm uonendioaid @\ ~u \@ . Ho-u P
€98 | €98 |Aq uonnjos wol palanodal A@1e|dwod ag Aew JawAjod a|gnjos €6-89'A 0'avaa HO 10 [oR°}
18y (BuipeoT)
‘doid | “Jod sjuaWwo) o%/ered uolrewlojsuel juabeay

panuuod [SIYV TT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3982



(.Broww z-€)

a|dwexa T
‘paliodal Usag osfe aAeY |00A|6 sus|Auypak|od 4 ud g ud
9ET | 9ST |Ppue ,@puonjy wnided uo pauoddns eplonjy wnisselod 28 A ~ IS ~ uv_b
'/ 98 90UdlIajal 89S 0S|y s10 ,m_>_o. ‘10 1g =X
Iffe °H =4 (.Bloww 0'p)
‘uonoas euswadxgy IAzuaq ‘|Are |A4re =Y
wLioy apuon|4
‘sapifey |Ae Arepuooss Joy Aenonred seduwrexe 11 9z-V 1sAlIsquiy
sased asayl ul (%EL-0:A) PaAIasqo uayo alam sjonpoid
A . ‘ ERgR:! X __td
g BUdY|Y 'SuISal apIpol pue apuojyd ‘apilwoig Buisn sapiey . 7 e , mwsz/\g
1l | L.t [1re uo no paised osje aiam suonoeal abueyoxs uaboreH €L T:A e o | - +
oy (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay
(pareuddoreyouoyy) sdueyeoey 1°€T°€
SoueJeo[eH €T°¢
44910 =X
sa|jdwexa g anydesd pareressau|
'G6 90UDIBI 93S OS|Y
998 ‘panIasqo 1onpoid-Aq 49N swos 16-L9:A o o o x-on m%ml@
a|dwexa T
SIL-uolfeN
ro 0 m
ano O HIs®N SWLEOS
06 "a|qels alnisiow si Juabeay 26'A 3NO 17
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3983

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Azuaq ‘|Mje = o

so|dwexa Bloww g2
2.5 POSN UB3Q Os|e sey abeas pauoddns-ausjAyieAjod ajgnjos v ! L (i )
—d —d
LET | L€T ‘ainpadoid [elBuUsD) | 86-07:A R o oo HO™ aad—@)
Azuaq ‘IAje ‘|Are = o
'uonoas [eyuawiadxy sopdurexs g (_Bloww 06°0)
"BUUII-SS0ID %SGT UM Paulelqo aIam S} nsal 2L-SYiA
. . 10— - HO—1d E&l@
G/8 | G/8 |1s9q 8yl ‘pasn aiam Bupjul-SSOID JUBIBHYIP YIM SUISDI [eIaNSS 28-29:D0 © ‘oo
Azuaq ‘|Mje = o
'uonoas [eyuswnadxgy sa|dwexs /
/.8 *apIX0 8y} Jo uonanpal Aq pajoAdal aq Aew uisal syl ‘jod0joid oy HO -
€/8 | ‘€8 |siyr yum ajgqnedwod alam sjoyodje Alepuodas pue Arewid 66-09:'A ’ o 100 ' e&@
|A121s8j0y9 ‘|A¥fe ‘|Auewepe = ¥
soidwexs g (.Bloww g'T)
‘uaboniu
2.8 | z/8 |Jopun palols UayM SYluow [eldAdS 10} d|qels Sem uisal ayl 06<:A A o HO-d ,ou:ofomz/\@
1Rt ‘H =4
1Rire =4 ‘o
‘ainpasoud [elaua
P : ° sojdwexs G An_>n_ = ov
‘suonoeal
0.8 | 0.8 |@say: Joj pasn ag p|nod alemsse|6 Alojeloge| plepuels ‘s|oyodle mmwﬂ\& mmﬂ_\& Ugrg un? N
‘T/8 | ‘1.8 |Atenay ueyy AMo|s aiow pajeulion)y al1am S|oyode Arepuodas G6-GO'A X ) Ho = +U|o
1f1re 'H =4
1R1re = ‘o
sojdwexs 9 An_>n_ = ov
ainpadold [elausn
1.8 | 1.8 EN S . N
‘0.8 | ‘0.8 'suonoeal asay) 1oy pasn aq Aew alemsse|d Aiojeloge| prepuels T8-09'A “_V ¥ 2 ) /|Mm @H Iqmvlo
19y (Burpeo)
"deid | “Joy Sjuswwo 9%/ered uoljew.ojsuel] juabeay

panu1uod [](pIyeudZo[BYOUOTA) SdUL[eo[eH ['€T'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3984



SLO ‘SO ‘Ug0 ‘H =¥
SLO 'SNO =M o

sa|dwexa g
o Y] wioj spuolyo
v«o . 0TP-vdl Supaquy
0. 8 o o
'PAAIaSO Sem Arepuodas .
188 | 8yl 1an0 alejAsaw / arejAsol Arewnd ay) Jo Juswade|dsip aAnda|eS G/-€9A 1o d P m§q<®
. a|dwexa T
uonoas [euawiadx3y (,Bloww /°T)
anbofeue |Auaydip syl yum sasualayip AlAnoeal b /\@
088 | 088 |@1eBisaAul 0] N0 palles aiem suonenoed [esuidwa-1was | /G-TGA 0 o HO NUN\_%é
a|dwexa T 5 )
Bloww /-
'uonoas feuswnadx3y . Lt
6.8 | 6.8 | ‘AuAnoe jo sso|Inoynum pasnal pue pajessauabal aq pjnod JsWA|od | 00T-0b:A G/\@ o Iob N,uwr_n_nT@
|Azuaq ‘|Are ‘1qe =4
sa|dwexa )
8/8 | 8.8 ‘uonoas feuswuadxy | 00T-TH:D o7 © ‘0D Ho
(.Bloww 02°0)
|Are ‘|Are =,y
d ausjAyleAjod = O
"£|DISH Buisn panaiyoe sem 1onpoud-Ag apixo aulydsoyd sejauexs 9
ayl Jo BuipAoal |emued ‘ainjesadwal wool e parendiosud
. 10—d - HO—1d 4dd
9/8 | 9/8 |ing sainjesadwal uonoeal le a|gnjos sem JawAjod 8yl 66-TV:A © 'voo
|Azuaq ‘|Afe =,y
‘ainpasolid [eisausn sojduwrexe g
"JusjeAinba aseyd uonn|os s uey) arel 1areall . oot 3&1@
/18 |®e 1e paeal abeas ouswAjod ayyl ‘paionb aiem spjalk oN P O 'vI00 '
|Are ‘|Are =,y
'uonoas euswnadx3y saidwexo g
87 | 18 'suonoeal UojeulwI|d J10) pasn OS|e Sem UIsal SIyL 66-22:A o8 © ‘7100 Ho - e&l@
‘19y (buipeo)
‘deid | "oy sjusWwwo)n %rered uolrewlojsuel] juabeay

3985

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘H =4

1Aire ‘1ot =
sa|jdwexa /
(Bloww z-e-€'1)
NN_ /qu_ NN_ /TqN_
788 | 288 ‘uonoas euawiadxy | 00T-0:A 18 o HO aad—@)
1'4°10 =X
M ‘eN =\
Azuaq ‘|Mje = o
sajdwexa g
‘ainpasoid [eisusn
X : 8 _y N
619 ‘afelo)s 0) pue SUOIIPUOD UoIELal 0} B|geIS SeM UISaY €6-0T:A O'XN o AoLob
Azuaq ‘|Mje = o
‘ainpasolid [eisusn saidurexs g
619 ‘afelo)s 0) pue SUORIPUOD UoYELal 0} B|geIS SeM UISaY G9-9G:A P=¥ "o hoen om0 Ho- AoLob
(Bloww 0'1~) g
(.Bloww 0z-) e
oulAlre ‘iAzuag IAje ‘1Are =
e=uug=x q
) d sadwexs / :q g=UuiD=xX®e
9INpaJ0.d [elsus sajdwexa 6 e £6-Vdl aNpsquy
‘a|qissod sem uisal ay} jJo uonesausbay N HO—p
6ET | 65T | 'JowAjod uo paulelas alam sjonpoisd-Ag snosoydsoyd 86-GE:A k o) “xd Nm,s_z/\@
S10 ‘SO ‘ugdo ‘H =
S10 'SNO =
sajdwexa g W10} SPHOIYD
0Ty-vdl sljsquy
NN_ o] NN_
‘PanIasCo sem Arepuodas ’ e Q y &
188 | 8yl Jano arejAsaw / arejAsol Arewnd ay Jo Juswade|dsip aAnoa|eS G/-0L:A ' \Mm/\ o © ,,No|w/\ P mms__w_/\@
‘joy (buipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1uod [](pIyeudZo[BYOUOTA) SdUL[eo[eH ['€T'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3986



a|dwexa T
1a,
o)
888 | 888 "uoNY8S [eJusWLRdXT £8:A :o\O ° AU sareudd—)
1f1re ‘H =4
I&ie-0 ‘iAre *H =
sajdwexs / (;.Bloww 0T)
‘ainpasolid [eiausn _ _ OT > SUUO[ILIOWIUOW
- -
'sjoyod|e pareinyes pue dlAbredoid 8 N o ‘M BN
/88 | 188 | ‘olAzuaqg ‘Areisl yum |nyssadonsun alem suonoeal snoboeuy G6-09°A d o _mmzé
|Are =4
An_i = V
sa|dwexa 6 o
‘AuAijoe jJo 7N\
988 | G88 |SSO| ou yum pasnal pue parelausbal ag pjnod JawAjod juads ay L G8-€9'A s ° o~ N;_\z\/Mv|o
'88 9oUBI9J8) 99S 0S|y
(Bloww £°G-z'5)
'uonoas feuawnadx3y
'Saua|e areulwolq Amgam_aug_% = ov
0} pue SBu0l}ay dleulwolg-n 0} ‘Sapy|ns 01 S|oIYl ‘Sauoiay a|dwrexa T
10 sapAyaple 01 S|oyodJe aSIPIX0 0} Pasn ag Os|e p|nod juabeal H
ayl Ajauuiapul palols aq pjnod pue Suonipuod Aloyeloge| rewiou /\@ \@ N J\o
2ez | zez |Japun ajqers sem uabeal pajpuey Ajisea pue aAISOLI00-UOU SIY | 06-09:A ‘8 o
onu ‘1Ae-0 ‘H =
sa|jdwexa g
'suonoeal uoneiye i e
0/ |-\ ul asn o} sapiwoiq |Azuaq aresaual 0] pasn sem JawAjod syl IR \ﬁu © "18d HO_ \ﬂu E&é
1R1re ‘H =4
1AIre ‘1o =
. sajdwexa TT
uonoas [euawiadx3y (,Bloww z'g-£'T)
€88 ‘sauavfe 2 ¥
288 | ‘z88 |10 aouasald ay) ul sjoyoofe pareulwolq AjoAnda|as JawAjod syl 86-08:A ‘8 ©'"8d HO E&é
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3987

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1&1re-0 ‘AxoipAy ‘H =4

sojdwexa y (;Bloww g'y)
‘ainpasoud [e1ouag o o 0T M SNUO||LIOWIUOWN
‘loyooje |ABeredoid \ \\, o \\,
€68 | €68 |pue |ouayd ‘sjoyode oneydie Yim paniasqo SEM UOISISAUOD ON 06-GS'A X o' mn > _@21@
[eA ‘(ugo) JAL
‘Aud ‘aud ‘na7 {(ugo) dsv ‘ely ‘nQy :s|oyodfe oulwy
Jow ‘zgd ‘009 =y
sajdwexa €T
“ainpadoud [essusn \ . (.Bloww 7-2)
“uonippe a1essqns o} _/N\z ] Ho vz:m ©
825 | 8¢S |Joud nyis ur pawloy sem juabeay ‘panlasqo Sem uonesiwadel oN ¥6-8LIA H o H deddd
|Azuaq ‘|Are ‘1qe =4
Jow4 ‘zgd ‘009 =y
sajdwexa €T
ainpaooud [elsus (.Broww £°2)
A 4
‘uopippe arelisqns 0} R HO___
~SNT ~SN T @
268 | 268 |Joud nys ur pawioy sem Juafieay ‘pPanlasqo sem UolESIWAIEI ON G6-9L:A N O'wi N feddd
HO ‘IBie 'H =4
1R ‘H =4 ;4 o
(-Bloww Gz-v'1T)
sajdwexa 9
19
‘uonoas [euswadxa |In4 Ao wy o o o0
168 %I«MﬁOVI@IAo)MI/m (o) vaWo oMMm )
068 | ‘068 "AUABO® JO SSO| INOUIM PBI03s 84 pinod Jusbess syl | /8-92:0 S o " w R Ho
(Bloww 8'2-0'2)
|Are ‘|Ajre =y
mw_Q:._mxw g Amu_Em_bumzon = OV
. H
ainpadoud [elauas \ m\Jo o N J\O
: : > (O
688 | 688 umoys s! ajdwexa 1saq ay) pue paledaid atem siswAjod J8y10 C2L-STA HO o o ©
‘J8y (BuipeoT)
‘doud | "oy sjuaWwWoD %/ered uoljewJojsuel] wsbesy

panunjuod (pP3)eud3o[eyouoyA) sduey[eoeH '€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3988



'uonoas [ejuswadxy

a|dwexa T

ng ‘siN =4

o] ﬁmz/\@

GS8 | GS8 "Apnis onaury
2'T=u
ajdwexa T 1g°nad ‘1g%uN =
'uonoas euswnadx3y . . :@fﬂxv\@
N
| ig ]
GG8 | GS8 "Apnis onaury 0D \x@x o M \%\Y g °
uds ‘1 =x —
sojdwexa g Jgng.d g =
668 | 668 “Apms oauny v 0 Cavs ol
S°H®D ‘ND ‘I =X
sojdwexa ¢ (.Bloww 08°0)
'/ 68 doUBI9JR) 89S 0S|y \ . .
ia ﬂmn_@/\e
868 | 868 "UMOYS aJe S)NSal 1sa( Yl "palsal aiam silawAjod Ino4 86-0G:D xi o »m\/m\Y - .
NOS ‘a|uiu ‘| =X
1R =
sojdwexs £ (;.Bloww 09'0-0T°0)
968 "JUBISUOD paurewsal uayy AlAnoe INg 8jokd
‘G68 | 1Sl By} Jaye punoy sem AlAIOR Ul SSO| Y “UMOYS SI ajdwexa 1saq .
‘2vS | 8yl ‘sisAjeres usjsues) aseyd se parebnsanul alam syjuabeal anH 86-G8'A X o o Ty 8 :mmg
1R =
' (.Bloww T°T)
sa|jdwexa g
H
'PIaIA 9486 9AI6 01 palinbal alam Juabeal -y et A m:m“fz/\/b
VS | 2ZvS |40 S89A0 anl 01 dn "1010€81 MOJ) B Ul INO PalLied diam suonoeay 86-G7:A ' o' K _ + 0
: 90U913)3J 93S 0S|
768 Il v sidwexs T
'uonoas feuswnadx3y
l ia
S58 | SS8 “Apris onaury \x@ on \A(Y D mzmm/\@
19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3989

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(.Broww z-2)

|ApuAd ‘joyooje o1ax-p ‘|Are =y A _ v
"UoNYas [eJuaWILAdXT ' dnd= O
sajdwexa Tz
»mom »mom PaAIaSUO 9J8M UOIRUIPOIIP pUe UOIFeULIO|Yd SWOS "IN0 palied . Iy Ho ‘o ms_‘z\m/vlo
106 | ‘206 |9lom auo}ay e 0} b suomsod pue sBull deWOIR JO UOHRUIPO| 06-2S:A o .
Bloww 0'2-09°0
. c'T=w
uonoas [ejuawadxgy T'0=U
'pa1sal os[e alam sisAfered JawAjod Jejiwis 1syio em(owh
o u
“18wAjod ays jo Aujige Bunejayo ajdwexs T M N )\Ao Qwo
pasealoul 0} anp suoloeal Iaise} aneb T=w yum siawA|jod o )@
906 906 _f\ _of\ \
'S506 | ‘S06 "USXeLaPUN BIM SIIPNIS dB3UIY @' 10 BN (
(;Bloww 02-8'1)
a|dwexa T o\/O\Jo
“1sAleyed ouawouow ayj Buisn ueyy ° ° mo\/\o/umo
¥06 | 06 |Jayres sawAjod ayr Buisn paurelqo aiam splalk Janaq Ajessuss G6:A _\n/\w o hm\,z\ )@
2'T=u
ND ' =X (-Broww 7'1-08°0)
M ‘eN =N o
~
sajdwexa ﬁ Ny O
*3)e}|NSoIY} WNIPOS Yim juawirean Aq o @
paresauabal aq pjnoo juabeas ay) Janamoy asnal uodn pPaAlasqo xh@\ _mhmw\ Alo ziw
€06 | €06 |Sem AlAnoe JOo SSO| dWOS ‘pajdkdal ag pinod IsAered ayl | 00T-€9A o X «/
(r.Broww 0v0)
‘106 ‘006 S99USI9J31 39S 0S|y A mTIoNIo‘f - Ov
'uonoas [eyuswiadxa |4 oduwexs T o\|/o
'pajood uaym pareydioald ing Buneay uo sjgn|os . ﬁ
Sem pue pajdAdal ag p|nod isAjered ayl "ajeds anneledald _\/NY _m_>m\Y f o
206 | 206 |® UO pasn sem auo SIYy} ING pPaquIsap aiam sisA[ered Jaylo 06:'A o'leN HO
‘J8y (BuipeoT)
‘doud | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay

panunjuod (pP3)eud3o[eyouoyA) sduey[eoeH '€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3990



e ‘H =4 o

JAre 1Axe =4 Le=u
sajdwexa 2 A dAd = ov
08 | o8 @ m_viw_
S 7\
T8 | ‘T8 ‘aInpeooid [eoUsD | T8-TLIA A osan ¥ Y@ IW_MYO
8'9'v'e'e=u
19y ‘|Are =y
(:.Bloww o¥'0-0£°0)
sa|dwexa 9
| OO0
(wudqury -
€T6 €T6 G6-68:'A O 'Ad EREl
1f1re =4 Le=u
1Rtre ‘H =4
sajdwexs g A dnd = ov
0.8 | 0.8 e _ M\
‘T8 | 'T/8 ‘ainpadoid [essuss | 65-95:A ¢ \“_JM_ ° A—=n U I_H_UIO
|Are ‘|Aqre ‘H =4
1Are e =4
so|dwexs g A dhd= ov
‘ainpasold [eisusn
™ e : [N A
216 ‘nys uy patesausb ugd | 96-8Z:A uwm. O 'san N:z4zﬂ 4 Iq@|o
1fire ‘H =4
JAuayd ‘H =4
so|dwexs 9 (.Bloww T°T)
'606 doUBI9JD) 99S 0S|y g e
116 o 3 Ny 4 ©
116 | '0T6 ‘ainpasolid [eiausn 96-G8:A N& El o A 4
‘19y (buipeo)
‘daid | ‘1o sjusWwwo)n %rered uolrewlojsuel] juabeay

(payeuddoreyi() saued[eo[eH T'€T°€

3991

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



*aInpasoid [elousn

‘paresauabal aq Aew juabeay
"spunodwod -0poloIojyd
pue -0lojydIp jO aJnXiw T:T e 0} pa| dresisgns pue juabeal

11re =4 o (.Bloww gz)

sajdwexa g wJoj apLIojya-opo|
9z-V 1sAjlequy

° A TN /\@
- +

8T6 | 8T6 |J0 sunowe Jejowinbg "pasn sem juabeal Jo SSIX8 P[OJ-INO} V| 28-GLiA
|Are ‘H =4
1Ae 'H =4
|Are ‘|Are =y
sajdwexa g
(-Bloww 1°1)
10
‘uonoaes [eyuswiadx3y Rl \éﬁﬁm K /ﬁﬂm
6]
L16 | ‘'L16 UOIBULIOJYI-0UOW SWOS PUB ‘PAAISSUO ANIAINIS[9S08Ia)S BWOS | 88-EGIA A7 2y
a|dwexa T
S Y
10X 0192 O
8/8 | 8.8 ‘pasn JawAjod ay) uo Buipuadap paueA syonpoid Jo oney Y9-T:A 19
4 '10ie *H =
1Are ‘1Aie ‘H =
sa|jdwexa 2 An_>n_u Ov
A _/MT H
‘Alinyssadans ﬁm : _ e
9T6 | ST6 |PajoAdal aq ued Jusbesy “Inoy auo Jsle painseaw Sem PBIA | TL-ZT:A 24 yd © SN zvli 4N
(Bloww ¥2)
a|dwexa T
'Gg8 90UBIBJBI 98S 0S|V 18900 O amo o An_>n_u Ov
‘uoireuiwoiqIp g . b
#T6 |IUdAaid 01 UOISIBAUOD 9540G Je paddols sem uonoeal ayl| 09-0G:0 \_/ @Wo O Y P o o o V|A )
18y (BuipeoT)
‘daid | "J9y SUETNe) 9%/ered uoljew.ojsuel] 1uabeay

panuyjuod [J(pIyeuddoreyi(q) sduey[eoeH 7°€T°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3992



a|dwexa T (,.Broww 9°¢)
ud
1g 3 Ud
126| TZ6 “ainpasoud [essuss S8A \/_mﬂ o 18 En_m_é
|Are ‘|Aqe ‘H = o
|Are “1Ae = (.Bloww 9°g)
sa|dwexa
'uonoas euawnadx3y ! 9 A&&u ov
'S9UO0}3Y JO UOITRUIWOI]-D 10} Pasn os|y "AlAnoeal N Nm
Heul - AL < L= 7\
088 | 988 |10 SSO| INOYUM pasnal pue palelsusabal sem juabeas ayl 66-GG'A 8 o o _a :%\v o
1R ‘H =4
JAuayd e =4
sajdwexs ¢ A dhd = ov
Nw_lm P 7\
0z6 | 0Z6 ‘ainpaooid [eIauaD | 00T-08'A o g o = RN _
1R ‘H =4 108 =A
JAuayd e =4 19 =X
sa|jdwexa g A ard= ov
Nm «m ] o
f ' B
0z6 | 0zZ6 ‘ainpaooid [eIaua9 | 00T-08'A >v|«x o — A XQU\ O
e ‘H =4
1R = (.Bloww G°2)
‘ainpasolid [eiausn so|dwexs g wiio} apuojyd-owolg
9z-v IsAl1aquiy
‘pajesausbal o
. y
ag Aew jusbeay alnyesadwal wool e abelols syuow . NmL/ﬂﬁ ® %H‘ 2o mm_zz/\@
616 | 6T6 |©2Iy) Jaye paniasqo sem AlAnoe juabeas ul asealdsp %0T V G8-Z9A 18 3 - +
‘19y (buipeo)
‘daid | ‘1o sjusWwwo)n %rered uolrewlojsuel] juabeay

3993

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



JAre ‘|Ae ‘H =4 ' " o

(.Broww £°1)

*alnpadoud [elaus sajdurexs g A and= Ov
-oly10adsoalals Ajybiy si auiwoiq o u %.Tﬁ_m g :z/\\H/vlo
9T6 €26 | UMOYS SI aAnoeal 1sow 8yl "parebnsanul alam Ssuisal 93lyl | 00T-v6:A | (s} L=
¢'T=u
. C (:Bloww g7)
e ‘H =4 2 Y
sajdwexs g A dhd = Ov
*alnpadoud [elsus O O
r——18 = A:mvo‘z\\“/v|o
916 | €26 "oiadsoasals Ajybiy si aulwoiq Jo UoPPY | 00T-€6:A R o A =
¢'T=u
(;.Bloww €2)
1Are 1ANe H = o !
sojdwexa ¢ A dAd = Ov
‘alnpadoud [elsus & &
»——8 = éezm/Yo
916 | €26 “Jawos| Jue ay) 1o} dy10adsoasals Alybiy si aulwoiqg JO UOIPPY | 00T-G6:A L= o 2 =
1R =4 ‘o (;.Bloww G°2)
*alnpadoud [elsus a|dwexs T w0} apiwoigiad
9z-V 1sAlegquiy
‘paresausbal 19 o
agq Aew jusbeay -ainjesadwal woos e abelols syuow Nmf\ﬁm ° mn tg mmzz/\@
6T6 6T6 | @94Y1 Jaye panIasqo sem AuAnoe juabeal ul asealdsp %0l vV G8A g Z - +
(.Broww z'1)
a|dwexs T
A<_>__zn_ = ov
“ainpaooid [essusg )\@ <®
g X
(9} €lg Ydd
226 | 226 ‘spouad Buoj 10j ainyesadwal Wooi Te a|qeIs €6'A iq B +6
‘J8y (BuipeoT)
‘daid | "19y [SUETI]e}e) %rered uoljewJojsuel| jusbeay

panuyjuod [J(pajyeudsoreyi(q) sduey[eoeH 7°€T°S

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3994



1R1re ‘H =4
aJLu ‘pioe dljAxoqied ‘|Are ‘|Are =4 )
' 10 18 =X
sajdwexa 2
(Bloww 8'1-2'1)
‘ainpasolid [eisaua N
¢ B o o
N REEEN]
926 | 926 "NOMIUAON RN SBM UONIPPY | ¥/-GiiA _V|Ax (3 = - . <o
e ‘H = ‘o
|Are =4
sajdwexa
|
It R
m\éﬁ_o o /ﬁ el z©|0
GZ6 'Pa1iN220 UOIPPE AOMIUAOYIRN-SURI] d1109dS0813]1S 00T:D ¢ 2 A=
:nmw\|/o
e v o
ajdwexa T A;%m WH o@ufu
asud
‘ainpasold [eiausn q e M d
‘8 8 “ (o]
89:8€ = A' \O N \O "Z07H IgeN @
¥26 | 26 |Jo) onel 10npoid "AuAnoe Jo SSO| INOYIM pasnal aq Aew 1sAjered HO ‘8 ° HsS—_ 0
(Bloww £°G-z'5)
'uono8s [eluswadxg pioe olAxoqued ‘|Are ‘H =y
‘Sauay[e areuIlwolq sojdwexa ¢ A%_Em_aog_& = ov
pue sau01d¥ 8leulwolg-b 0] pue SapyNs 0} S|OIYl ‘Sau0IdY
10 sapAyaple 0} s|oyodje 8SIpIXO O} pasn osje sem juabeal ‘8 H
8y "Ajauulyapul paJols aq pinod pue suonipuod Aloreloge| [ewlou o L/acn_ o A gN J\O
2e2 | zez |Japun ajqers sem juabeal pajpuey Ajisea pue aAISOLI00-UOU SIY | 11-SLA ig (3] o
1fire "H =4
|Are ‘|Are =,y (.Broww 9'7)
‘ainpaoold [elaua
P _ o sajdwexa g Y g
Y -
‘uoireulwold ul pasn T Mo AL
122 | 12z |sem uisal siyi Ajuo Ing ‘pasisayiuAs alam suisal Jayio jo abuel vy 00T:A _m_vlfm_ (o) = é
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

3995

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



19189 ‘H =,
1o188 ‘|Are = 4

sojdwexa ¢ (;Bloww ¢'T)
‘ainpasolid [eisusn M .
e _ angus
© ‘Jezmsuas 191duy M= + /_A\ |
66E | 66E | "Si9znIsuas se pasn alam |0-g-uedoid/auoiade Jo auan|0yau01edY 8/-99°'A IR angus
’190 *1g g =A
H g =X
dAd =
“ainpaodoid [essuss ajdwexs T A Ov
. g Ud
paresauabal ag Aew juabeay S—( e
916 | 9T6 ‘umoys si ajdwexa 1saq ay) pue payebnsanul alam suisal a3yl 00T:A H  ud o e
(:.Bloww 0°2)
aidwexs T An_>n_ - Ov
‘ainpasoid [eisusn
19 Ud H Ud
=( = LR ®
626 | 626 ‘umoys si ajdwexa 1saq ay) pue payebnsanul aJom suisal a3yl 00T:A W ud o W uyd _
lL'e'e'T=u
sajdwexa 9
8¢6 'uonoas [eyuawadxy 96-02:A %U © “Wm 6
a|LNu ‘au01a)y ‘181se ‘epAysple =4
12188 ‘|Ae ‘e =y
Xi
‘ainpasolid [eisusn sojdurexs 9 wuoy apuonjiousabolpAuia
. R 92-v IsAl1aquiy
"Joeal sauae aljydonosa Aluo . p
] + M= c42H SON
126 126 T:8 pue g:T usamiaq si g:e sjonpo.d Jo oney G6-0:A ¢ /\/u /\Jm (o) - +/\®
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

(Pa3eUISO[BYOUOTA)) SAUN|[BO[BH ['HT°€

sausv[eo[eH pT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3996



1re ‘H =4
sajdwexa g
e (-.Broww 1°1)
q
‘uonoes [ejuswadx3 FS o o L
=+ )= ° =
LT6 LT6 TTITOIT:¥#'T = qie oy 0" ud A7 ud
dor (BuipeoT)
‘deid | ‘184 sjuBWWoD %/ereq uoljewJojsuel] juabeay
(pajeudgoreyi(q) SOUNeOIeH T’ €
1R 'H =4
|Are ‘H =4
1Are ‘1 ‘H =4
sajdwexa 9
0 o
X A 4 10 18 =X
‘ainpasoid [eisusn
8 d o RS Lo
Ce6 | ceb ‘uomsod prouinb ayy o ayoads si uogeuaboeH | 08-0Z:A o g 00 @)
Ire-0 ‘H =4
1Rt 'H =4
sajdwexa ¢
(-.Broww €8'0)
OHm OHm
’ 4@ S0E-IX aNpaquIY
uonoas [eyuswadxy {
[$X(
<] — o
1€6 T€6 ‘paure}qo alam T:9 pue T:8f usamiag Jo sonel z7:5 09-07:A 0 2 =T = ingus
a|dwexa T
a P
HO ! o~ @
06 | 0€6 “T:T = SIawos! 7:3 Jo soiey 00T:A ot e
dor (BuipeoT)
‘daid | ‘184 sjuBWWoD %/ereq uoljewJojsuel] juabeay

3997

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T

¢(ovO)I fanN @
EahE

T€T T€T ‘alnpadoud [elaus ISA | =
11 ‘H =4
|Are =4
ajdwexa T A dAd = Ov
10
P o= 6] z©|o
GZ6 ‘UOIIRWLIO) SUBY[e PaNMISANS |AY[e SuB.} 10} dAII0S|9S03IBIS 24 o A=
|Are ‘ojre =4 (.Bloww g'2)
‘ainpasoid [eisusn sa|dwexa g w0} aplwolgiad
92-v IsAl1aquiy
‘parelauabal aq Aew juabeay ‘paressusab
sem Jawos|-g ay) Ajurely ainyesadwa) wool Je abelols syuow H=—n et /\@
616 | 6T6 |92iYy) Joye panlasqo sem AlAnoe juabeal ul asealdsp %OT ¥6-26:A 8 o
IAre ‘iAre =y (.Bloww 5°2)
‘ainpasolid [eisusn
so|dwexs g w0} apLojyd-owolg
‘paresausbal 9z-v 1sAlegquy
aq Aew jabesy ‘1swosl-z syl Alurew aneb |Are =y Jswosl-7 H
a1 Alurew aneb |Axje =¥ "ainyeladwsa) wool e abelols syuow . | zfﬂm_ ® H——4 %oig mm_zz/\@
616 | 6T6 |92Iy) Joye paniasqo sem AlAnoe juabeas ul asealdsp %0T V 96-29°'A 18 - +
[D g =A
e ‘H =4 18 =x
sodwexa
e (o= ©)
A
=
:oJ&/\x IoJ\\ ;
N
0c6 | 0Z6 ‘ainpasoid [eisusn 08-GG:A Y] © o A xq\/leo
"Jod (buipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuyjuod [J(pajyeudSoreyqi(q) SOUNeO[eH THT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

3998



*aInpadoid [elauan

"a1qissod si uisal a8y} Jo uonessuabay
"abeio]s J10j ainjesadwia) Woo Je a|qels si Juabeal ayl ‘sauoley

1Are ‘H =4
e =4

sa|dwexa g

(.Broww g2)

w0 apuojyoopo|
9z-V 1sAllequy

a1 mms_zQ@
"

8T6 816 | wolj s1onpoid-Ag se paurelqo aiem sjonpoid pareuliojydAjod 88-Gt:A -
a|dwexa T
n o n o °4ax°®'D ayydels
N | ¥ ’
‘paAIasqo E] NH o fz.._
9€6 | SE6 |Sem uoneuuonyip ON 49X Ueyl 8|qeis alow S| usbeal syl 06:A o o fwx\@
|Are ‘apiwe ‘1Are-0 ‘1Ajre =
1Are ‘H =4
|Are ‘apiwe ‘e =4
sa|jdwexa 9
9 61.
. N Hox°®'0 anydesn
"panIasqo 8 }Nm %f\fﬂﬂm
9€6 | SE6 |Sem uoneunonyp ON 49X Ueyl 8|qels alow S| jusbesal 8yl | 89-OvA o o © o o wuwx\@
(.Broww £-0)
sa|dwexa g u
40-0%+ =
m 5ol 0
q oUNHv N 4345
*alnpadoud [elausd 8] U @
. 4-N
(@) sT:A e 2(3200)40ud 203200)udoeN 4
v€6 | ¥€6 ‘Juabe Buireunonyy alydonoala | (B) LT:A o 44 44
(.Broww o'v)
SO ‘49 =X -
‘ f T =u
e ‘H =4 o ¢to
. A
sojdwexs 006-Vd1 1sAl1aquy
'uono8s [eluswadxgy 9z-V 1sAllequy
Nm Hm NN_ ﬁw_
'_4 ueyl 21jiydosjonu alow pue diseq Ssa| SI 3 ° X “
€86 | €66 | *4°H Se g=U UBuM paurelqo aIaMm UORNIISANS OION| JO SPIBIA 1538 | 86-0Z:A o o saa oy @)
‘19y (buipeo)
‘daid | "1oy Suswwo) o%prered uoneuwlojsuel| Jusbeay

S[AU0qIBIO[BRH-D ST'E

3999

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘uono8s [eluswladxg

1fire ‘H =4
|Are ‘|Are =y

sajdwexa €T

d o
Nmf,\ﬂ o osm AT

110 g =X
(.Bloww ¢6-€'5)

XHN__O

nes

168 | 168 ‘pajoAoal pue pajelauabal aq Aew JawAjod juads G8-0'A o o
Auin ‘1oire =4
sajdwexa g
H-uolyeN
© 00s %of&@
908 "uono8s [eluswladxg 16-6G:A 7N
[0 'g =
1R ‘H =4 (-.Bloww 8'1-0L°0)
|Are ‘|Are =y
sajdwexs 6 A%_Em_aug_% - OV
‘ainpasolid [eisusn
X H
]
"Juabeal uoreuLIOlyd A LJﬂﬂm AN ol AN N 4\0
2z | 2z |8yl ueyl aanoeal alow sem juabeal uolreuiwolq jusreainba aylL G8-09:A o [8) o o
1AM *H =4 (-.Proww 91-08'0)
|Are ‘|Ajre =y
ww_arcmxw 6 Awu_Em_bomzom = OV
10 u H
8€6 NmLJﬁ y AT ol smd(z 4b
Zve | ‘zve ‘leyuswiadxa [elauas 98-29:A o (&) o 0
(;.Bloww z°2)
a|dwexa T
(ana= ©)
'uonoas euawadx3y
10 ° o]l wE‘Z\\“/V|O
LE6 LEB ‘PAAISSUO Sem Jonpoid pareuipol aWos 16-2V:A o o _ .
194 (BuipeoT)
‘deid | 19y SUETNde} o%/ered uolrewlojsuel Juabeay

panuyjuod [JS[AU0q.Iedo[eH-0 ST°E

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4000



|Are =¥ (:BrowurzT)
sojdwexs € A<s_§n_ = ov
‘ainpasolid [eiauan
o aN__d
ig &g dd
226 | 226 'spouad Buoj oy ainreladwa) Wool Je ajgers sem Juabeal siy L 08-69:A \Joﬂ © H R +|o
|Are |qre ‘H =4 "o
'ainpadoid [elaus9 sa|jdwexa g
(Broww 9€)
‘auiwolq 18 "
10 sso| ajqeroaidde 1noyum spouad Buo| oy ainresadwal Wool e NmLJﬂ& A7 e &
126 126 | paI0IS 8g pIN02 YdIym UISal SS3|IN0PO ‘B|qels e sem juabeal siyL 06-GL:A o © ° -8 sn_m/\@
(.Broww 0°1)
a|dwexa T w0} apiwoligiad
9z-v IsAl1equiy
6E 'sisayiuAs dais-njnw jod-auo e jo 1ed se Ino palied uonoeay 8/LA o o -
a|dwexa T
J J wLIo} apiwoligiad
g g 92-V 1sAllaquiy
o
€,
656 | Tv6 "uonoss [eyswadxg GO'A B No o e mzq/\@
'uonoas euswnadx3y 1Are *H =,
|Are ‘|Are ‘|Are = (.Bloww g'z)
‘pajesauabal aq pjnod uisal 8y "paAIasqo sem ainyesadwal
wool e abelols syluow aaiy} Jaye AuAioe juabeal ul asealosp sojdwexa £ w0y apiwoIgiad
%0T V 'Sau01ay ueyl spialk Jaybiy aneb Ajjesausb sapAysplv 92-V 1sAlaquy
‘1a1em 18 u
. . o z o
»mmm Buipn|oul ‘palela)o) a1am SIUBAIOS Jo A1aleA ¥ ‘NgIY Jo aouasaid . . i/& ° wﬂ/ . mmzz<@
616 | 616 |ayl ul |[Auogsed ayl 01 b uopisod paNISNs I1SOW Joj dAIDS|9S 16-G9'A o \ "
1R =4 .
|Are ‘|Are =,y (:Bloww 9°T)
‘ainpasold [eisausn sejdwexa g wLIo} apiwoligiad
9z-v IsAl1aquiy
'SU0}aY JO UonRUIWOI] By}
o6 | Ul syjoegmelp ou sey JawAjod ayy uo _ig jo aouasaid ay) Janamoy ot /\@
656 | ‘686 | ‘1awAjod pareuiwoigiad Aj@19|dwod ureiqo 01 ajgissod Jou sem 1 8/-GG:A e s_q
19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4001

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*alnpadoud [elsus

‘painoney Ajlelauab

19188 ‘auoiay ‘|Aye =y
[Ruin ‘|Asire-0 IAre iAe =y

sa|dwexa 6

]
D 2y
: 5 )

(r.Broww 9°1)

fig +n§
U
ﬁm

122 | 12z | Sl epiwoig paniisgns alow ay} ‘Sauolay JLIBWWASUN JO Sased U] | 00T-0v:A o
11 'H =4
_\Cm =
sajdwexa g
q . (ana= Q)
06T 1g 18 g
' . o
68T SuoyIpuoD 2 N 27" )@
‘988 | €v6 |uonoeal Aq pa|josuod aq Aew U018y OWOIG-IP O} -OUOW JO oney 00T A o) o o °© -
|Are ‘|hre =y
sajdwexa
o a0 (- O)
06T \ﬁ_v N
‘68T 06-58:d 18 ° ag Hn? N\
‘988 A ‘sisayuAs days-ynw e o dajs auQ G8-Cr-A o o -+ MVIO
1Rt 'H =4
11 'H =4
_\Cm =
sa|dwexa ZT
(- ©)
"2i6 9oUB19)8I 93S 0S| u
06T &l s B
‘68T 18 ‘ainyesadwal G6-/8:d vaf\& NmLJﬂ g :zm/vlo
‘088 | ‘08 |uonoeas jo |oauod KAq paploAe g P|Nod uoneulwolqid | 00T-0L:A o o ° - a\=
1R1re =4
|Are ‘|Ayre =y (.Bloww 9°)
sajdwexa
(ana= Q)
‘uonoes euswnadx3y mJM/ N
: v gt M\ /v ')
988 988 *AIAnoe Jo sSso| Inoyum paressuabal aq Aew wabeas syl | 00T-08:A o () o _a AN
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panu1uod [JS[AU0qIed0[eH-0 ST'E

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4002



|Are =y
sajdwexa 2
‘uonoeal SMOJS Jarep\ Juenodwl sem ealjis Jo adAl sy ‘SUORIPUOD B_u .
ov6 |uonoeal pjiw AiaA "palelausab alom SIBWOS] JO  SAINIXIN | 00T-0L:A T ©' 10018, ' @
1f1re =
' Amu_E_w_mEzoau Ov
sa|jdwexa
_ (o]
‘anBojeue aseyd uonn|os ay) uey) Janaq 00T:d ) Jz\JM|O
88 |sem juabeal pauoddns ‘panlasqo sem uoneulolyd e oN 88-0/:A R o S
a|dwexa T
& uolre[ealaiul anydel
‘ainpasold [eisausn 0 C Q
= 00 m
9€6 | 9¢€6 ‘papuawiwoal si Juabeal ay) Buipuey ul uonned PEIA E| u_oxé
‘19y (buipeo)
‘deid | "oy sjusWwwo) %rered uolrewlojsuel ] juabeay
sapifey [A1V 97°¢
Ayrawolonip ‘Auaiyy ‘1Aie-0 ‘1oire-n ‘Are ‘1o =4 o
sajdwexa 2 W0} U010
00Z-2X0S XamoQ
Y X ¥ B jﬂ“m
66 ‘uonoas [eluawuadxa N4 | S6-8LIA o o O 13" oI o o Heos )
(.Bloww 6°1)
+
\HZI
w4>
19188 ‘|Ajle =4 N
IKre ‘|Aire-0 ‘iAre =¥ -O
sajdwexa €T
'uonoas euswnadx3y
ig N . H
‘patessuabal Nmfﬂw_ p AT “8 Lmtﬂ\o
b¥6 | vv6 |9gq Aew uisay spuoq a|gnop aleulwolq 0} pash osje uIsay | 00T-ST:A o ° s
‘Jay (BuipeoT)
‘deid | "oy sjusWwwo)n %rered uolrewlojsuel] juabeay

4003

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e ‘H =

1D g =X
sajdwexa g
)
o Ae|o anluojuag
= O
8v6 'uonoas [euawadxgy 06-08:A X @
aulwe ‘AxoipAy =4
soidwexs ¢ .
18 10 =X
X
(Bloww g¢-g'€)
'ainpadoid [e1ausn i @
X X © oS o eN xzwowé
GeZ | sgg "ANAIIOE JO SSO| INOYIM pasnal pue paresauabal sem JawAjod 06-0S:A - v -
19 ‘[0 =X
aulwe ‘AxoipAy =4
IAie-0 ‘omu ‘auiwe ‘|9 ‘|Are ‘iAyre ‘H = (.Bloww g'1-v°1)
sajdwexa gz
Awu_Em_bomzoa = o v
X
‘ainpasolid [eisusn H
©' £00®D Xl 93N N 4b
6 | Lv6 "UO[JRUIPOI-OUOW IO} BAII3]9S Sem juabeal ay | 06-0G:A 24 - v o
aulwe ‘AxoipAy =4
IAie-0 ‘omu ‘auiwe ‘|9 ‘|Are ‘iAyre ‘H = (.Bloww 9'1)
sajdwexa 9T
Awn_Em_Eumzon = o v
‘ainpasolid [eisusn H
O 000 01 @3N N 4\0
- +
L¥6 | L6 “UOITeUIPOI-OUOW IO} DAIIIB]9S Sem Juabeal ay L 98-0G:A i o
18y (BuipeoT)
daid | "oy sjuswwo) %rereq uoljewlojsuel | jusbeay

ponutjuod [IsIpIey A1V 97°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4004



|Aoe ‘H =y

sa|jdwexa g

ia
w_IZ\Q ' HOoY LdHN \@

(Broww 6z-272)

An_>n_n ov
01019 Izm/vlo
e

ST | VST ‘ainpasolid [eisausn 68-78:A .
(.Bloww z'1)
a|dwexa T
A<s_§n_ = ov
‘sainpasoud [elauas \8 \8
HO .
226 | 226 ‘ainjesadwa) WooJ Je ojge)s sem Juabeas ay L 08:A 19 © Ho o aaw’o
adwexa T (Broww 9'T)
*aInpadoid [elauaD oH oH V &l
g a gy
122 | L2z "T:0T = Olel OyLI0 BJed "UOIRUILIOIC-0UOW J0j ANAIKDBISS POOD 00T:A ia o =
12 ‘1Mo ‘8N ‘H =
(.Bloww T°1)
sa|dwexa g
wLIo} apiwoligiad
'alnpadoud [elausd d 9z-V 1sAllsquy
'PAAIaSO SeMm uoeuIWwoIg-1p Jo adel) ° S @
056 | AU "oyuo 1an0 uolreulwolq Bied 10} BANDS|SS SBM UOROEaI YL | 06-09:A HO Ho N
e-T=u
1Aie-0 ‘omu Ja1se 1 g 1le =8
sa|dwexa og
‘ainpasolid [eisusn u
‘pashal pue pajelausbal ‘8 v‘\/\_ o,
6v6 | 6v6 |°og Aew juabeay "1010eal MO} B Ul INO PalIed Sem uonoeal ayl 66-T6:A /\f: o 8 ms__w_b
AxoupAy ‘H =¥ (.Bloww 2'5-2°S)
sajdwexa
Kuoehjod =
‘uonoas [euswLadxgy " Amu_sm_ Hoehio ov
'Sapl|Ns 01 S|0IY} BSIPIXO pue SaU0Idy pue sapAyaspre ™y | W\_m "
0) S|0Yod[e BSIPIX0 0} Pasn os[e sem Juabeay "Aj@)uyapul palols 18 ~NA g © e _m_.zJ\o
2€2 | ze€z |@8g pinod pue pajpuey Ajisea ‘9AIS01I00-UOU Sem juabeal 8yl | 06-09'A HO o
sou (buipeo)
‘deid | ‘1o sjusWwwo)n %rered uolrewlojsuel] 1uabeay

4005

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



If1re-0 ‘AxoipAy ‘H =4

(.Broww z'2)

sajdwexa
| (ws- O)
Nm/ Nz/
<) )
° 201 aN” N
106 | L06 'uonoas [eyuswiadxgy G8-89:A o o L -
|Are =4
'uonoas [eyuswadxa |4 so|dwexs 6
2v0
'SaYe.ISANS Yol U0J10918 YIm pue sainyeladwal /_é
17 ¥, | uybiy ye Ajeioedse ‘pawioj osfe alem sjonpoid pajeulpolA|od 76-EV:A oo
IAie-0 19y ‘IAre ‘IAe =
sajdwexa 6
zd Nm
m‘\/\: m‘\/\z V0
‘pawo} sem spunodwod SN 01 G\ /_é
€l €/ | opol -Ip pue -ouow jo ainiXiw Y ‘payessuabal aq Aew juabeay 66-9G:A R i wvo
(;.Bloww '1)
a|dwexa T
A<§§n_ = ov
'sainpadoid [elsus OOQ OOQ
5] ag fn_n_\o
226 | 226 "ainjesadwia) wool je a|qels sem juabeal ay | VLA ig S
1Rt =
(;.Broww ¢°1)
sajdwexa
o (= ©)
_m@ @
o £1g mfmowz\ N\
156 | 156 ‘pawlioy sem syonpold esed pue oyrio Jo 3INXIW v 18-2LA o eS| g9 N_
9y (Burpeo)
‘asid | oy sjuswwod %/ered uojrewlojsuel Juabeay
d b

ponutjuod [IsIpIey A1V 97°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4006



289

‘aInpasouid [elousg

|Azuaq ‘|Are ‘1qe =4

sajdwexa

©

'SUONIPUOD 83l) JUSA|OS JapuN N0 PaLed a1am Suondeay 66-06:A o
(.Broww 6'v)
ajduwrexa T W0} U0J0Id
‘uonoss _GHCOE:mQXM_ o stV u.m>_‘_wnc._<
658 ‘uonelado snonunuod o} paydepe Ajisea sem uondeal siy 66:A o (8] IS ISmé
a|dwexa T (.Bloww g'€)
) 990 . wioy Em:oEmo
-V 1SAllsaqui
o\[ oo Ao 9z-V 1sAliequiy
e A1 N o ey sTy
H un|...—(o... HsO o H u\/__\/o... mouN mws_z/\@
29 'uonoas [eyuswiiadxa (N4 0L:A K .
a|dwexa T
£100 (.Broww g-€)
Z\\FO | wioj ayeuoqied
q HO oug
<ITIT\ IOJ\(ocm 9z-v 1sApaquy
'uonoas [eyuswiadxa (N4 +: ° HN__O ,
N #1099 00 |faNN
€5 0€:€9 = q:e oney €6:A e HO_~— o8 -z T <@
ajdwexa T (.Bloww g'¢)
q e wioj ayeuoqred
400 H i 92-V 1sAllaquiy
‘uondss mucmE_‘_mﬁ_xm n % N TeHSD N OH
! [ ! Iind ov|zr * ﬂfwﬂo\vﬂ&\ox ° n_ooizx o /\@
TSt 0D |*8NN
zes 8.1z = q:e oney 69IA | THTOH HM-OH o -z :
18y (BuipeoT)
‘daid | "Jod sjuswwo) %/ered uoljewlojsuel] jusbeay

(H3[[ews 10 3ury S) SI[IAI019)9H [°LT€

S9[949009)9H LT €

4007

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T

o«
oge oge ‘panIasqo sem siawida Jo onel T:Z2 v V6:A _m‘mwé
1Sle-s ‘sreuoydsoyd ‘ajumu ‘|Are =,
|Are =4
Azuag ‘1Ae ‘H =4 ‘o
sajdwexa QT
'uonoas [euawadx3y y Y w0} 9pIX0IPAH
AT Hooou 4N L/qo.m 9z-v 1shlequiy
"ploe 2}90B0I0N|JL} YHM N zﬁﬁ v )y
juawieal; uodn uopeoylnd aseajas pue yoyed e Buimole ‘uisal ¥6-T2:d xY o « o“f o §zz<®
€G6 |9y} 01 punog urewsal syonpolid ay) ‘UoiESUSPUOD UeWsI3Iq JaNY 18-0L:A 0 o s
S'0o=X
pioe oulwe =¥ ‘.4 ‘o
sajdwexa /
‘ainpasolid [eisusn y X
e ot ! L o o
"PAAIBSUO SeM UOoIesIWadel 9,z Uey) SSa7 ‘ \K\\F ° J\n Y] & L \/\@
: 9): HONZN g - 02N 0
256 | 2G6 | uwediaunod aseyd uonn|os si ueY) S)Nsal Janag aneb uisal ayl 86-9L:A T 5N
1&4re =4 (-.Broww z°2)
|Are =4
agl-sd
sa|dwexa g
H O:ﬁ~
N ong, 2 r
‘sisaluAs | G6<id \ [ © ° Sl SR N FZ/%ZL
0L |days-pinw e ur dais auo sI uonppeo|dkd Jejodip-g'T SIYL | 00T-E8'A A N
19y (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuyjuod [)(13[[ews 10 Sury §) SAAI0INH [°LT°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4008



a|dwexa T

N _ig dd’y
g9y | €9v w0~ H— Q 5o~ O &u

O ‘SAIN =X

1 'H =, ‘-4
1f1re 1Al "H =4
1Rt 'H =4
sajdwexa g
NZ v.
X O%H (i X S
- O« o S 5
‘AIAnoe R Loy -
IAI y
¥G6 | ¥S6 |10 SSO| 8wos yum pasnal pue pajelauabal aq Aew tswAjod uads VST A Ok o F ImH/O/\@
ZHN ‘00WHHN ‘00gHN ‘OVHN ‘H =
sajdwexa g
o Y]
“ainpadoid [essusg %I/ H03 (;Bloww g'¢)
o
‘Aunnoe | G6<-06:d Vo, ©
2L 2. |40 sso| Inoyum pasnal pue pajesausbal aq Aew JawAjod ayl 96-GL:A o HO ovo
onu ‘1Ae-0 ‘H =
|Are ‘H =4
40 g ‘|Are ‘ie ‘H =
1R 'H =4
|Are =4
sajdwexa Gz
»d wJoj uojoid
o B Qmm ST-V 1sApIaquIy
o ,d
d o
A= ) °
‘sjusfeal papoddns-lswAjod G6-G/:d y s Y Ljﬁﬂm

08 | Buisn paresauab Areiqi e Jo siSayiuAs ayy ul dais feuly 8yl SI SIUL | 00T-LS'A o :6ml®
oty (BuipeoT)
‘deid | 19y sjuswwo)d %/ered uojrewlojsuel juabeay

4009

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



O ‘N =X

1R 'H = ‘1o
sajdwexa g
H-uolyeN
2d 2 & 2
656 Q y O ° ‘I‘ Imofﬂ@
‘856 'uonoas [eyuswiiadxa ||n4 96-0:A o ] & UHX XUH Fav
N ‘HO =A ‘X
|Azuaq ‘|Aje =4
JAuin ‘|Are ‘|Aqre =y
sajdwexa T
‘ainpasolid [eisusn N | o OT 3 SHUOIIOWIUON
X< N__N ol Y]
. “y - XN + ON=28 + ([
9508 JO SS99Xa Ul A|[esauab alam \ /e O ‘MW . e o
/G6 | SPISIA "JUBAJOS JO 92UdISUE BY} Ul INO Pallied alam suonoeay 88-9G:A | HN @
11 ‘H =,4
|Azuaq ‘|Aje =H
1Aire-0 ‘1Are *H =4 o
sajdwexa TT
N o H-uolyeN
v ! RS
. O_N
ainpadoud [elsusn o UAJ\M/\ o H /m\E
//cmN [5) N S\ IMOmv@@
956 ‘sjonpoud apis ay) se sweioe|-g aneb sajdwexs awos 6.-8Z:A & ' w Y
jAoe ‘H =z
|Are =4
|Azuaq ‘|Aje = o
sajdwexa 6
'uonoas [eyusawadxa |4
H-uolyeN
‘uomsodwodap ajeniul 0} pasinbal aiem sainyesadwa}l
uonoeal Jaybiy ybnoyl usna sisAlered arejAxoqled wnipoyt N ImOmJﬂ@
GG6 | Uum paurelqo asoy) ueyl Jajealb a1am Sauoul|opul-g JO SPIBIA 16-68:A Y o e
oy (Buipeo)
daid | "oy sjuswwo)d %rereq uoljewiojsuel| Jusbeay

panuiuod [J(Ad[[ews 10 3ury §) SI[PA0413)9H [1°LT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4010



ajduwrexa T (:.Broww 0°1-68'0)
q e N
0=
OH OH N u \o
'0/:0€ pUe $7:9G Usamiag sem q:e Jo (e) /7 ud I ud geN O ud °
oljeJ 8y 93 JO SSO| |[ews e Yum ‘pasnal pue pajelauabal aq Aew | 68-18:99 \A|« + \AV/ o /=N +
. . _Nud Nud ! ud  o._
¥96 | 96 |ulsaluads ‘suoddns se paul a1am suisal plalllIBN pue Buepn SV-0Z:A o o
A1 =, O
IAre =y Ho
SH900
*aInpas0id [elousn sajdurexa g Q o0
OH
"AUAIOE JO SSO| o b WJ Q
Inoyum pasnai aq Aew isAjered ‘1sAfered ouswouow juafeainba | 66-£6:99 JH0 * ,z O
€96 | ue Buisn paurelqo Jey) 0} [eanUBpI ISowle sem AlAD8|BsonUeU] 16°2LA A "o O +ud
Haw_
o o
o ™ e . o
*SUOIIPUOD €
olseq 01 a|geisun panoid Ing paisal osfe uoddns |abejusa | ~ O ‘' HON'ng 4 0
296 296 "DIINSOL JO UOISIBA PIj0S 0S-GZ:A Ny o o No s /\G
19y ‘JAre =y (.Bloww 06°0)
sa|dwexa €T w0} apIX0IPAH
006-dasiaquiy
'ainpadoid [e1aus9 u
¥76-.9'd ON_OsL 4+ f' .
196 ‘uisal abueydxa-uol ay) 01 punog surewal 1npoidAg pioe JluyNs G8-VGIA e 0 Iw %u/\@
18y ‘|Are ‘|e =4
sajdwexa €1
'ainpadoid [e1aus9
o HO  N%H
'pajaAoal aq Aew Aed ay] "Aiund [eando Jo SSO| OU YlIIM aulj0Zexo WAT /Q/ + No T
096 |8yl aAeb ‘|joyosje oulwe-g ayl se auljeA-7 yum sidwexs auQ 96-9G:A ©
‘Jay (BuipeoT)
‘daid | "oy Ssluswwo) %rereq uoljewlojsuel juabeay

4011

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Are ‘|Ayje =y

sajdwexs g
HmNOmN:oN:o_ LHP0SEHO?HD
N v
Iy /AZ N0
\
896 | 896 ‘ainpaooud [eJsus) | G6-E6:A zNzNo o zx\w\ »5-@
|Are ‘|Aqre =, ‘.o
‘HNNg, *0D%eN “0D% =aseq
sajdwexs g
'uon9as [eyuswadxy .
! x\lq (-.Broww 09°0)
'SUOIIPUOD uondeal 3Y) Japun a|gnjos sem JawAjod ay L AN O osen Nm.z»\ﬁm
196 | 296 |‘ainpadoid dels omi e ul pajessusbal aq Aew sawAjod juads syl 99-7:A A ozfu&mé
18y ‘jhre =y
sajdwexa 6
o_P0 o 0 "
A O M e}
996 ‘uonoss feyuswLedxg | Z6-TLIA 4d oy ud ™ @
1R4e =,
1o189 ‘|A1e ‘H =y
sajdwexa g
o_zNouJ\zMo/ o mn A=+ ‘ON._ 0%
G96 ‘pawlio} os|e sem Jawoslolbal Jaylo ay L GO'A 00 w @
adwexs T (.Bloww 0°1-68°0)
q e N
o= ] _©
N—",
€. =0e)0 (e) HgeN (1 o
ofel 3y 99 JO SSO| |[ews e yum ‘pasnal pue pajessusbal aq Aew | (09-££:99 o« O-N=—sn i
796 96 | Juabeas wads ‘suoddns se pall) alam suisal plalLIBN pue Buepp 29-TS'A )
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panuiuod [J(Ad[[ewrs 10 3ury §) SA[I4I043)9H [°LT°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4012



|Are ‘aunue ‘|Aye =y
JAuaydoiys ‘|ApuAd ‘|Ainy ‘|Are ‘suljiue ‘pioe oulwe-n =¥

sojdwexs 9T (.Bloww /°2)
‘ainpasolid [eisusn 00 O
66<-68:d NN : AR AP
256 | 1.6 ‘Juabeal ssabing pauoddns | 86-0LA et O ‘mw %_A/o oVWw_ fan N o\<@
|Are =4
sajdwexa
adl-d
1d°0s
" ™
. © ' %HN __NH NN
G6:d g 18 F/ﬂ
18 'sIsayiuAs Arelqi| dajs-inw e ulyim pasn sem uonoeal siy L 08-L7:A s o N /\®
(;.Bloww 0°1)
'uonoas [euawiadxgy 2%03IN
A ®
256 | 0.6 *SUONIPUO SAITBPIXO PUE 1M Japun 3|gels sem Juabeal ayl Y9A oswasal PN o

1Are ‘1A ‘H =
|Are ‘|Are =, ‘o

sajdwexa /

‘ainpadoid [e1ausn

ZHN. . ¢t 2d d
N

‘pawlo} os[e sem Jswos|olbal 1aylo 1

289 |[9YL "SuOIIpuod 893J) JUSAJOS JBPUN INO PaLIIBD 8I9M Suonoeay 66-06:A

g'g=u
19 [0 =A
S‘0=X
|Areolonyy ‘|Are ‘1Aqe =4
sajdwexa QT
(4 %0v)
czz/Y d ><n #Hz
199 696 'uonoas [euswiadxa N4 €6-9/:A x" T (o] X u_v_é
J8y (BuipeoT)

‘doid | "J9d sjuBWWoD 9%rered uoljewlojsuel] jusbeay

4013

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195




‘aInpasoud [elousn

1M *H =4
AxoipAy ‘IMjre ‘H =.o

sajdwexa zT

wioy uoloid
02T-dl ssquy

]
NN_ !
‘pioe jo Amuenb onAferes e Ajuo ~ \\,
¥/6 |Salinbai uonoeas uuewysad UOA U} BJA SULEWNO JO SISBYIUAS 08-6:A| 070" ImOmé
a|dwexa T
. 0G-dN H-uoyeN
€
‘uonoes euswiadxgy o on
26'A o © . y Heos VA@
€16 '00¢ {IBqUIY 10 8X/MOS XamoQ ueyy Jspsq H-uolyeN §6:0 17y
18y (BuipeoT)
‘doid | “Jod sjuaWwon %/ered uolrewlojsuel juabeay
(19331q 10 3ury 9) SI[IAI0IH T°LT'E
1R =4
1Rt 'H = ‘1o
sajdwexa g
s
OH
mﬁo = Loy
N\|\/ N O M %D eS|
o T
cl6 "uono8s [eluswLadxg ¥6-/G:A mmN uzé
JAuin ‘|Are ‘|Aqe =
|Are ‘|Are =y
sajdwexa €T 6 .
owwl
‘ainpasoid [eisusn GBI v'2)
2 goos@ o
'paquosap osfe [elayew Bunrels se pasn sauoidy Jo | 00T-TZd H ° AN HNHN ,m\®
69 | SISayiuAs [a|jesed "|0d030id ,8SES8I pUE YdJed, B Ul PasN S| UISaY | 00T-8¥:A v ¢ © (o}
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuiuod [(Ad[[ews 10 3ury S) SI[PA013)9H [°LT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4014



|Are ‘|Aqre ‘H =4
1R =
sajdwexa 2
'6.6 'pauodal usag osfe sey ealjis uo pauoddns 01D N N (,Bloww 05°0)
“WI0J0IOIYD 140 , o ° 0 [ o
GTZ | STz |Buixnyas urino paured saulpuAdoipAyip-¢‘T YyoSziueH jo uonepixo 86-SLIA o M O 0o 8 o %o_emu_é
rey ‘jAre ‘1Ayre ‘H =4
11 =
sajdwexa 2
N N
- -
=} q—
‘ 3 E o ‘ N E mﬁmozvmué
5124 5124 ‘ainpadold [eisus 86-SL:A RS S|
',/ 6 dJUdl3jal 83S 0S|V adwexa T Aﬂm_OE_.c 2'1-06'0)
‘ainpasold [eiausn TH-IWOW
"%8. 40 AIAIOBISS B yIm suonpuod Q © Q . o
931} JUBA|OS Ul UOIppE [9eyDI Jejndajoweliul pue uoiesuapuod o N0 i o mmzzx/\_wmvé
8/6 |lople oAISsa92ans 3yl asAjeleo 01 ajgqe sem juabeas ayl G9:D o O HO o RN o
JAuaud ‘|Are ‘H =4
IMre-0 ‘AxoipAy ‘H =.d
1Ae-0 *H =¥
[Azuag-0 ‘IMre-0 ‘AxoipAy ey ‘|jre ‘H =
sajdwexa QT
u y (4 M9508)
Y] Q o O d A Q iIO Q d Awu__wnun ov
qN_ o qN_ EN
9.6 'uonoas [eluswiadxa |4 G8-ZV:A o o O
IAre-0 ‘AxoipAy ‘19 ‘H =d
1Rt 'H =4 ‘1o
sajdwexa 2
o A 9Zd3 1ed0JIAu3g
‘ainpadoid [esaua p ‘ ot 2t
p I o HZ00 g _ oo o v@
" MIN
Gl6 ‘parebnsanul alam sisAeres Aefd 1Isayl0 16-V9A 07707 oA Ao (80 TN G
‘J8y (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4015

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*aInpasoid [elousn

IAie-0 *H =4
If1re-0 ‘omu ‘rey ‘1A ‘H =

sajdwexa /

0T  NuO[UOWIUON

©

286 'SUONIPUOD 931} JUBA|OS J3pUN INO PalIed are suopoeay 08-0L:A Y] o
IMre-o ‘Tey ‘1eise ‘H =o
Slle-s ‘ajumu ‘Js1se ‘e =y
1Are ‘1A ‘H =
sajdwexa 0z
NN_
o o wioy apIxoipAH
Y Y 9z-v 1sAlequiy
“HOOD 4D yIm O N \\, HOODEH0 (I AN \\,m
juswieall uodn uoneoylnd asesjal pue yores e Buimolje ‘uisal 66-62:d N [SINC m_zoﬁ\G o mws_z/\@
186 |9ayl 01 punog urewal sjonpoid ‘uopesUspUOD uasie|d Buimolio4 16-2LA HO o R
1Azuag ‘1Aje ‘H =4
JAuIn ‘1Sqe-0 ‘1hie =,y
1f11e-s ‘iAle *H =
I8e-0 ‘Tey ‘|Are ‘H =
auolay 18y ‘|Are ‘|Aqe =y
sajdwexa GT (. Bloww y10)
‘ainpasoid [eisusn H By 2310)0s
DO & s
‘auexay buisn pajendioaid R X o mm\HMm .N\ﬁ\Y
086 | 086 |aq Aew pue suonpuod uondeal Japun ajgnjos Ajfeired s JowAlod | 00T-G9:A R
IKre “|Aire-0 ‘iAre *H =
(:.Bloww 0°¢)
sajdwexa 9
wio} apupAyoliog
007-vdl slisquy
'|009 1day pue "Hg €
€65 | €65 | uaboiyu Japun palois g SN\ “parelajol sdnoib peuonouny Auepy Y6-T9:A ©'*0snd He %JQG
194 (Buipeo)
‘daid | jed Sjuswwod %/ereq uonewIojsuRIl 1usbeay

panunuod [1(19331q 10 3ury 9) SI[IAI019H T°LT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4016



*aInpaooid [elsuan

|Are =4
sa|dwexa 9

v

ov
o_N %ﬁzw\ﬂo .
: M
HmJ\HzWo O ‘MW 07N °
|
Ho oy

986 'syonpo.d uonippe a|gnop wioj ued 86-0L:A i
|Are ‘iAre =4 o
sajdwexa T
40 o OUN'Z 24N NH =40 P
'salnpadoid [elsusd /zﬂ/_,_ﬂ T N/H 40\/\

G686 | G586 *ainpadoud jod-auQ 98-6:A 2 ©

a|dwexa T

'uonoas euawnadx3y
L/a oH L/a (-Broww £7°0)
"IN0 paLLIed os[e sem [oyodfe |A
0} apuony} |A1) JO UOISIBAUOD “Apnis JndUY HX-MOS Xamod O ‘oM .
¥86 | ¥86 |pue |DH ‘ST-V IsAaquy ‘uoieN yum paredwod isAjeres [epio|jod 66<:D H Omg
Azuaq ‘|Are ‘IAle ‘|Aqe =,H
IAie-0 ‘rey ‘1Afre ‘H =4
sajdwexa €1
16-08'd |«
0€S | €86 V6-€L:A zHqu)\@
e ‘H = ‘o
|Are =y
sa|jdwexa 9
HO
oet! 2d :o@ & 19
‘aplwolg paoealun Aue sanowsal G6-€6:d Q ﬂ A vfﬂ& mooN EONN /\@
T8 | Os[e yoym ‘uisal Jabuaneds aujwe Ag PaAOWAI [0YdaYed SSa9X] 86-06:A Qo ™ o o R +

‘19y (buipeo)
‘daid | ‘1o sjusWwwo)n %rered uolrewlojsuel] juabeay

4017

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



*alnpadoud [elsus

a|dwexs T

86<'d LN Nroud NH
1S ‘sisayuAs Areqy dais-ninw e jo dais sup 9LA s ~ 3N <G
9N°0D ‘H =,d
R4 *H =
|Are =
sajdwexa 9
qm
d J09HN
86-G8:d . I_UAUZ g vaL NN_OKU_Z\
. S N €| €
PAS] "sisayiuAs Aresq ders-ninwi e jo dais suQ | 00T-06:A g-e o HEND ms_dé
_\Cm HﬁW_
a|dwexs T
[Hos
| [Hos
G 24N N
'ainpadoid [e1ausn Lo S N o :m@ _m\ﬁM
: o SHENO SaN
1S 'sISayluAs Areiqi days-ninw e jo dals auQ 08:A _ +6
1By ‘e =d
12188 ‘|lue =y
JEIECERY
sajdwexa gz
wioy apilwolg
= = 9z-V 1sAusquiy
zd H. 2d
N7 NS
Ny o Ny T
<] € €,
186 "uoyoss [ejuswiLadxd | 96-E8:A K H e éﬁ@
1oy (ButpeoT)
‘deid | "19Y suswwo) %/ered uoljewlsojsuel] juabeay

panunuod [)(13331q 10 3ury 9) SA[IAI01H T°LT'€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4018



a|dwexa T
€40 2
O3N I\%_
N{ [eE]
. - O ’
o g (o) Q 03N
<
€29 S ‘sisayjuAs Juabeal pauoddns-pijos deis-ninw e jo dals saup 00T:A o \Nmoo Tww_/\@
a|dwexa T
o s .
40— wo 4'H=X
N £30_0 03N
O oo z§@\ (:Bloww g'¢)
Q oo °© £X00200
‘uonoeal SIY} 10} [EIUSSSS S| JUBA|OS B SE [OUBYIS0IoN|LL M é
2. G/ | 'sisayiuAs juabeas payoddns-pios dais-ninw e Jo dais auQ 0L:A o OH £X0000 7
|Azuaq =4
a|dwexa T
ud ud
'uonoas [eluswadxa |4 N o N2 o (Bloww g'7)
‘parelauabal aq ued juabeay W\/z © g Vz
T.¥ | Tiv |-8sn o1 Joud Ajgreipawwi pare|josl pue pawio} sem apiik uisay 16°A o % u %mszr_%
11 =
|Are ‘1t 'H =, ‘o
101 'H =4 ‘1o
sajdwexa zT
‘ainpaooud [elaua
p I 9 RYRRY o (.Bloww z'1)
‘uoieWIOSURI) awes ay} ofiiapun 0} UMOYS OS[e SIaWOos! sauouind 2 ™ &
88¢ u u O ‘Nawv 2IDHD N Hengus
T
‘8ey | 686 “un woyy 93y AjlenuiA a1e snpoid ‘%S.< Allelauab SplaiA | 66-62:A - Eal) f
S‘0=X
11 =
1R1re ‘H =4
aplwe ‘H =y
sa|dwexa g
X ud
e By o o
o HO N o
wwfz o N Y @
886 | 886 ‘uonoas feluawuadxa (N4 | TZ-LT:A . X TN ©
"Joy (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4019

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘ioje =4 o

so|dwexs g wiio} uojoid
GT-IsAlaquiy
"INyss820Ns meﬂﬁm Nm/ﬁw_
29G |Os|e sem saujwe 0} SaWIX0 Jo uononpal snofojeue ayl G8-08:A HN \uyg  © 1011 PHEeN N NHud ISwé
|Aoe =4
1Are ‘1Aire ‘H =4
|Are ‘|Ajre =y
'uonas euawadx3y
sajdwexa 9
‘payosiold 0G-0d| Susquy
Alannosjas sem dnoib |Auoqred palapuly Ajeolais 1ses| ayl m/ﬂ o H mJ\ I
2 f N f f
| HN- Ny
266 ‘ssaoo.d N e ° e o HO 4\0
‘166 |dals-aaiyl e ul dnosb Bunosloid B se pasn sem auozelpAy ayl H o
"Jod (buipeoT)
‘doid | “Jod sjuaWwon %/ered uojrewlojsuel juafeay
SOUOZBIPAY pue SIUIZBIPAH 87°€
1Rt ‘H =4
sajdwexa g
O3
N
© o770 H-uoyen
R}
ImOmvb
066 'uonoas [eyuswadxa |4 6.-8G:A 4y
a|dwexa T dN39-Sd
0_N
PN , [ ) Db
‘ainpasoid [eisusn X & A
o N z/
11 ‘uisal Jabuaneos aujwe ue Buisn payind s ainixiw uonoeal ay L G8<id HN SWO Qﬁ /
oy (Buipeo)
‘doid | “Jod sjuaWwo) o%/ered uolrewlojsuel juabeay

panuiuod [1(19331q 10 3ury 9) SI[IAI019H T°LT'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4020



IMre-o0 ‘omu ‘10 ‘1g = o

(.Broww 02)

w0} wnjuozelp|Aly

sajdwexa 6
0¢ZT Vvdl sljlsquy
‘ainpasolid [eisausn
‘uisal vAoMYz ° vAo o
G66 | G66 | OO paimded uayl pue uonnjos ul patedald aiam sijes wniuozelq 96-28'A ) °
| g =X
T'0=
S‘'0O=A
IAzuaq ‘IAlre ‘1xre =4
sajdwexa
‘ainpasoid [eisusn PT— U N
766 | 166 "JUSAJOS INOYIM INO PaLLed S| Uonoeay 29-TEA M é
|Azuaq ‘|Are ‘1qe =4 (.Broww g')
sajdwexa TT wiioj ayepollad
92-v IsAl1aquiy
o S
N o N - T
AN e HN - N -
€66 | £66 ‘ainpasolid [eisusn G6-06:A Hoo © 0 o mqu
(Bloww 02-6'T)
1Are =y
An_>n_u ov
sa|dwexa
'uonoas euswadx3y ! ¢
Ny 1oz Tun? N\
"SBWIX0 pue S[olY} ‘S|oyode asIpIXo osfe pjnod juabeal ay | GE-GZA VOEN [S) FHNY <0 Tq _
T1€ T1€
(.Broww z'1)
|Are ‘|Are =y
"ainpadoid [elsus9 sodwexs ¢ An_>n_u ov
'sdnoib sAnisuss y Nyt ZuN—y tot0ov—)
26T | 26T |p1oe yum ajqnedwod aiojalay) pue dipioe-uou sem juabeas ayl 0E-0'A E o !
"Joy (BuipeoT)
‘doid | “Jod sjusWwWon %/ered uojrewlojsuel] juabeay

4021

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are =4 (-Bloww 5°2)
‘666 9oUBIBJ8I 39S 0S|V sa|dwexs g wiJoy apupAyolog
007-vd| slpsquy
‘(oayrkua:oa1y) 0€:02 an B
Aj@rewixoidde sem paurelqo ANAId8I8S 8yl ‘apupAyolog wnipos mL/THm mLJﬂHm o /\@
TOOT | 000T |0} AnAnds|as Jejwis pakedsip apupAyoloq panoddns-1swA|jod 00T:A “ o © <o He_ et
|Are 1Mjfe ‘H =4 (.Bloww g'z)
|Are ‘|Ajre =4
wJoy apupAyolog
sajdwexa 007-val SNaqUY
*alnpadoud [elsus u u
866 | 866 S Fap® e conn @)
‘166 | ‘166 ‘uabeal siy) Buisn sauojey uey) Jalse) paonpal are sapAyaply 66-G8:A HO o o -
wJoy apupAyolog
1re ‘H =4 dO STOv-vdl snpequy
|Are ‘|Ayje =y
wJoy apupAyolog
sajdwexa g 00t-vdl aupsquy
NN_ aﬁ_ NN_ aN_
G/S | s/5 ‘uisal abueyoxa apupAyoloq Jo sjdwexa 1sil ay L I/oﬂ o qoﬂ "HE wm3/\@
‘1o (BuipeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay
(s9193ds [y 10 g w0y H JO AIIAIDP — SOU0I/SIPAYIP[e W0 ) AXOIPAH 1°67°€
AXO0IpAH 67°€
449 'H =
‘ON ‘10 19 =
(-.Broww 0°€)
sajdwexa 6
wJoy apupAyolog
o R Lg-v uoising
F €
HNHN N 4N NN HE SONN O
966 | 966 *a.npadoid [e1ausn 16-09'A d -, HERNN
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panunuod []SAUOZBIPAY pue SIUIZBIPAH 87°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4022



‘uon9as [eluswLadx3

1AM *H =4
JAuin ‘|Are ‘|Aqe = o

(.Broww 0°€)

w0y apupAyolog

sajdwexa 9T
001-vdl suplsquy
‘Saua[e JaA0 psonpal v v
sem Ajjeuonouny |Auogie) ‘|oyodfe pareines ayl 0] pPadsnpal SN SNt o /\@
/8¢ | 18¢ |aiem spunodwod |AUIA "PadNpal 10U SISM S3UO018Y PalapulH 00T-0:A HO O rosno o Ha_ “enN
(.Broww g2)
voor 1SA[E1RD-00 B Se pasn os|e a|dwexa T
Sem aplojyd WNIYI “//G 8dualajel aas sejdwexs Jayuny 104 wuoj apupAyoiog
N o1 N O3 007-vdl sljsquy
puog ejgnop R .
5.5 e 10 @ouasaid 8yl Ul 8UOJeY 8yl JO UOIINPal 8AND8|9S0IBlSEI] O ~— N oD o e /\@
‘188 | 52 | ‘siseyiuAs jusbeas panoddns-pios deis-nnw e jo dais suQ 08:A HO “~F 0ANF HE_"onN
(.Broww g2)
a|dwexa T
wuoj apupAyoiog
N [eLT N O3 007-vdl slisquy
“3A1199]8S08Ja]SEIP SEM 3U0]SY 8y) JO UONINpPay o o o o /\@
G/G | g2 |'sisayuAs jusbBeas pauoddns-pios dajs-ninw e Jo days suQ 86:A HO o HE_ "onN
ajdwexa T (.Bloww gz)
“ON N 1 oN NP wJoy apupAyolog
| | 001-vdl suplsquy
X KL
“Jawos [elorenba e sy 10} T:/< BAIN0S|SS . o Lo /\@
5.5 // |sem uonoeay -sissyjuAs 1onpoid einreu deis-nnw e jo deis suQ 68:A HO o e oan
“ainpaooud [essusn adwexa T (.Broww 0°z-05°0)
-Aprs onaury “paisal alam Bupjul)
Ho s HO ud
€00T | -55010 auazuaqjAuIAIp Jo saaiBap Buuayp yum slusbes) [elanss A o HE mmsa/\@u
|Are ‘|Are =y
sajdwexa 6 (..Bloww 05°0)
“ainpaooud [elsuss y
T,
r d
200T | 200T | ‘T:ZT< Sem sau01ay Jano SepAysple JO UonaNpal ayl Jo ANANISI8S | 66-S6:A HO ° o,T "HE_ o /\m_u
J8y (BuipeoT)
‘daid | 10y SjuUBWIWoD %/ereq uonewlojsuRI] 1uabeay

4023

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*aInpasoud [elousn

"898 %8 ‘PI9IA %08 aneb

a|dwexa T

O U

a|dwexa |[eJan0 1SaQ AL "S9SS9IXa JlISWOIURUD JaMO| aneb | zG-Tz:99 - :w g O )
€TOT | €TOT | Sp@A ybiH ‘paredwod alam sazis alod juaiayip Yyum siawAjod G6-€9:A HO o HE “onN
1Rt =
‘ainpasoid [eisusn
a|dwexa T An_>n_ = OV
¢T0T
aoualajal ul uanlb are sajdwexa JawAjod J1aYl0 '939%9G ‘pIalA =
2T0T | ZTOT | %T. aneb ajdwexa 1saq 8yl 'SISS99Xad JlaWonuUeUs Jamo] aneb | G/-Tz:99 * ° YHg \.7@/\0
‘€T0T | ‘€TOT | spI@IA ybiH ‘paredwod alam sazis alod juaiayip Yyum siawAjod 2.-2S:A HO o - S
1Rt =4
|Are =4
‘auloniq ‘aulpaydajAylaw
so|dwexa / -N ‘BuIuoy2uId ‘auIPIUOYdUId =¥
‘ainpasoid [eisusn
0T0T 1GTE®d 2 , 2 N
TT0T | 600T “100d Sem pauleIqo UONONPU JLJBWWASE BUL | G6-08'A e o "wen T LR )
1Are ‘1Aire ‘H =4
oJuu ‘olojyd ‘1Afe ‘H =o
sajdwexa g
T T
Joor WBISAS BpLPAYoI0q panoddns Nf\@\ © N ijb\
800T | 800T |-9)8D & BuUISN 1IN0 palied usaq aAey SUOIIeal d[edS dJOWO0IIN €6-29'A HO 5 fm_mz[@
1Rt ‘H =4
18y ‘|Are ‘1qe =4
sajdwexa zz A o0 = o v
‘ainpasoid [eisusn :
A A
L00T | L00T “JEWIO} UWN|OD B Ul POSN SBM [eLaew 8YL | 00T-€9:A I/oﬂ ° 4oﬂ fmmzb
19188 ‘|Are ‘Ijje ‘H =o
1Are “Alre ‘e = o
‘Joddns e se pasn uaaq osfe sey a}uo||LIoWIu0
soor + p G OS[e Sey SHUO|IHOUBUON sojdwexs g
‘ainpasold [eisusn
S6.d NmJ\Hm ,
900T | 900T "abelo)s pabuojoid 0} ajgeisun sem Jusbesy 06-28:A HO o Immzé
oy (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuyuod [)(sa19ads [y 10 g woay H JO AIJAIP — SoU0)3Y/SIPAYIP[e Wwoa ) AX0IpAH ['6Z°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4024



'uoNoas [ejusWLRdxXa |IN4

(.Broww 0t°0)

A#N:ofo‘f = Ov

s|dwexa T o\|/o
'pajo0d uaym parendioald ing Buneay uo ajgnjos ﬁ
sem pue pajoAdal aq p|noad isAfered ayl aleds aAnesedald e uo ,E/ﬂf_ ﬁjﬂﬁ_ f o
206 | 206 |pasn sem uaAlb ajdwexa ayi INg PagUISaP al1am sisAlered Jayio £6:A o O ""HgeN s P HO
(:.Bloww 9°1-81°0)
|Are ‘|Are =,y
SN ‘H =
. sajdwexa
ainpadold [elausn u
T
‘BuiioAoas uodn pasealour uisal ay jo Ananoe ay | ‘suedisiunod /ﬂﬂm Jﬁﬂm NNws_s__qva.z/\@
9TOT | 9TOT |Jawouow J11dyl ueyl aAlde alow dlam sisAered uisal ayl G6-88'A HO O' HEEN o 8
|o-T-ueingjAysw
-2-(S) pue josul0g-0pUs = Y
IMre-0 ‘|Azuaq ‘|Aqre ‘H = ‘o
(.Bloww G°2)
"'GTOT 90UaJ3)a1 93S 0S|y sajdwexe 0T
vy
'uono8s [eluswadxgy u u eN ‘ga—0" _
ov-0z:99 Sy et :Aﬁmom 4 A/\/ol (®)
gev | gev “Apmis onaury 00T:D HO o o
|o-T-ueingjAyisw
-2-(S) pue josulog-0pus = Y
(.Bloww G°2)
a|dwexa T .,
vy
HO awo wz/ioﬁoi -0
~"ud N ud :A&om
Gey Gey “Apnis onaury| 00T:O e o
10 ‘iAre ‘iAre *H =4
|Are ‘|Are =,y
sa|dwexa g (.Broww 2°T)
'uonoas [eluawiadxy o /ﬂ.m o Jﬂ.m
) £
¥T0T | ¥10T ‘Juabeal sIyl Yyum uoionpal 0} JUeIsISal aIam S191sg 8/-9T:A HO 5 o Ha :%V\@
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4025

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



14 *H =4
JAuin ‘|Are ‘|Aqre = o

(.Broww ¢°g)

v ©)

sa|dwexa g
Stpuow NmJ\ﬁm quﬁﬁ AimEN.z“\H/V|O
G08 | 6TOT |40 Jaqwnu e Joj palols pue pajessuabal aq pinod juabeas ayl 96-08:A HO o o e
(.Broww 0°€)
‘uondas [ejuawadxgy |Are ‘|Aqre =
dAd =
‘syuow sajdwexa GT A Ov
JO Jaqwinu e 104 ainyeladwa) Wooi Je palols pue pajokdal ag pinod
juabeal ay] "ainpadoid SIYl 01 SANOESIUN SISM YJIYM ‘SBU01SY JO Tﬁm _Jﬂ& Aieﬁ.z/\\”/vlo
G08 | S08 |@duasaid ayy ul 3A09IaS Ajjel0) sem sapAyaple jo uofonpal aylL G6-GO'A HO © o BN
a|dwexs T (Broww g°€)
o o wJo} aplpAyologoueA)
92-v 1sAl1aquiy
B ® B fHA ND £3AIN G
9y | 9ev "Pajoaeun Sem auouol-b Jo puog a|qnop ayL 0L:A ° Ny
|Are ‘|Aqre =,o ‘o
w0} uojoid
: sodwexa
ainpasold [eisuan | 6 GTsAleqUY
‘palisap sem uonesijaAd 1npoid Nm/THm A 41”_
8TOT | nus ur aiaym 1daoxa sjuanjos onoide ul pasn sem juabeas ayl 86-08:A HO © ‘"HgeN o IWOmé
a|dwexs T
SR S
w €
Vs Vs ‘umoys ajdwexa 1saq ayl yum paipnis aiam siawAjod aaiyl 96:A HO O "heeN IS a ::mﬂ&\@
|Are ‘|Are =4
e =
1 = wioy (1)1addod
sojdwexs g 02T-vYl aupequy
ot . 1 n5 [ros
LT0T | LT0T ‘ainpasold [eisusn 86-2S:A :H © '"HeeN wﬂ +2 ﬁ - é
oy (Butpeo)
‘doud | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay

panu1uod [J(s9139ds [y 10 g woady H JO AIAIIP — SOU0)/SIPAYIp[e wo.a]) AX0IPAH 1°67°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4026



a|dwexa T

FHEHN
'uonoas feuswnadx3y
*AIANOR JO SSO| INOYNM SHI3M [RISASS 10} Palols aq p|nod 6:99 * p— :Q
G20T | SZOT | pue Jswouow ay) uey) sjgels alow sem juabeas auswAjod ayl 0S:A HO 0 30748 o
m_Qwam T apueyaoesAjod
A Jo auyjoidAjod = Ov
G-0:99 * ) .
¥20T | ¥20T "uonoes [eluswLadx3 | 00T-GL:A HO o . Imb
'220T 92udla)dl 89S 0S|y |Are ‘e =4 (;Bloww z'2-2°2)
18y ‘|Are ‘|e =4
‘ainpasold [eisaus ~
sa|dwexs QT An_i N ov
'S191S3 pue
spioe o1lAxoqued Jo aduasaid ay) ul sapAyape 1o} aANdSjaSOWYD 2 o e T
€Z0T | €20T |sem juabeal ayl "eipaw 2IpIoe Ul INO Pallied alam suonoeay 00T-V:A IH o wﬂ :mz\/leo
|Are ‘e =4
1R =
'uonoas euswnadx3y sojduwexo /
(.Bloww 1)
'pajoAoal
aq p|nod JawAjod ay] ‘joyodfe a|gels 1Sow a8y Joj Sem ANIANDSIBS 66:9p Nm/wnm A 41%_
TZOT | T2OT | uanlb sI aidwexa 1saq a8yl ‘payeblsanul 2iam SuiSal OML 96-G8'A HO © o :é:bm/\@
1fire ‘H =4
JAuIA ‘|Are =y
‘ainpa20.d [eisusn sa|durexa €T
‘paonpal 1ou a1am sdnoib oalN ‘Joyosfe NG FEN]
J r fmcwé
0Z0T | 0Z0T | pareinyesun ay) pap[alk s|Auogied pajelnyesun-g‘n Jo uononpay 88-0G:A HO () o
ey ‘1Aje ‘H =¥
JAuin ‘|Are ‘|Are = o
sajdwexa 6T Am:_Nm;u.:.boa = OV
A td Mt
s | 9vS ‘ainpado.d [eiausD G6-SLIA :H o H NﬁmeNé
‘J8y (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4027

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e =4

sajdwexa g (.Bloww z'T)
‘uondas [eyuswLadxgy Yo
68-7.:99 RN O ®ha'stm o L(/ ,m_é
0€0T | 0£0T 'paj9koai aq pinod Jusbeal syl | 86-29:A HO o N
1R =4
|Are ‘|Are =y
(;.Bloww G°0)
sajdwexa g
ud
) O,
uopoas [ejuawiadxa |in4 Nm/_\ﬂm NmJ\ﬁm ﬁMmemé
N
6¢0T | 620T '90U0 pajoAdal Aluo sem 1sAfered ayl | 86-£8:99 HO ©' ©BNS tHE o
‘ainpasoid [eisusn _R_M_ |HNW__
ot (;.Bloww '1)
T
'820T 92UaJ3)a1 93S 0S|y sojduwexe z ]
‘aurIqUISW o3\
uofjesjouBU € UlyIM paureluod JawAjod ajgnios e sem juabeal | p6-78:99 Nw_/_\ﬂw_ NmJ\ﬂm r_n_\vlf\@
/20T | @yl "1onpoid Jawonueus-y ayl anedb suonoeal ||y “Apnis onauidl 66-G6:D HO ©' NS tHE o ud
1Rt =4
e = (.Bloww T°2)
-
‘ainpasoid [eisusn sojdurexs z y
“auelquiaw ud ovmé
. o o o o
uofjesjouBU e UlyIM paureluod JawAjod ajgnios e sem juabeal | 66-06:99 Nt e N“
/20T | @yl "1onpoid Jawonueua-y ayl anehb suonoeal ||y “Apnis onauid 66-G6:D HO O “aNs eHa o
_>v__m HNW_ auexolisjAylawip pue aue|is
"GZOT 99UBIB0] 893S 0S|y 1Are =y -oiphu o jo sawskordoo aianos = ()
. sajdwexa g
ainpadold [elausn "
d
. . bS] o o ] 07N
uopes|-oueu Aq uonoeal Jaye pare|os! | /6-68:99 “yo - S a \VI/W b
9Z0T | 920T |sem 1sAjered ayl "parebiisanul aiam siawonueua S pue ¥ ylog 88-€8:A HO © 'cHa o ud -0
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuyuod [)(sa19ads [y 10 g woay H JO AIJAIP — SoU0)3Y/SIPAYIP[e Wwoa ) AX0IpAH ['6Z°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4028



a|dwexa T
‘ainpasold [eiausn
“1awAjod ay} jo uoiresifeuonouNy u -
9€0T | 9€0T |40 @aiBap 8yl uo Juepusadsp Sem SS8Ixe dlBWONUBUS BYL | Sp-0Z:99 Ho O "HVN i
ajdwexa T
'uonoas euswnadx3y !
'SS9IX9 .
JlIBWONURUS JO SSO| INOYNM pasnal ag Aew uisay Areljixne 6.-G:99 O *HIvI *
99G | 995 |reliyd jo Buipeo| Buisealosp Yum pasealdul SS9oxa duswonueus 16-G9'A HO HO o
|Are ‘1Aqre =
|Are ‘|Aqre ‘H =
' (:Broww g°g)
‘ainpasold [eiausn seduwrexe g1 £6-vl SUPaqUY
. . o 1d o td
paonpa. Ajjuaiole a1am spunodwod palspulH “JawAjod . Fy e iy Nws_z<®
GEOT | GEOT |8yl 01 payjull paurewsal Ajjesauab s1onpoid-Ag paAusp wniuiwny 16-TS:A HO ° o
[ 19 =X (.Broww 02°0)
. sa|dwexa g
uonoas [euawiadx3y - ox\@
y€0T ‘sapixoda ayesouab 0] aseq YIm pajeas) | $8-1G:99 x\/«ﬂi x\/ﬁﬂﬁ HO
09S | ‘09S |@aq pinod suupAyoley jueynsal ayl ‘pade|dsip 1ou alam suabojeH 00T:A HO © ““Ha o Ydyg
JAusyd =,4
orre = (.Bloww 02°0)
'uonoas euawnadx3y sajdwrexa y o @
£€0T . 2uN A
‘ze0T ‘Auanoe | 16-9/:99 SN A HO.
09S | ‘09G |JO SSO| INoyum pasnal pue paresausabal ag pinod JawAjod ay L 00T:A HO O' °Hg o 4
(.Bloww 1°2-0€°0)
1Are = [Auayd ‘e ‘H =4 o o
sajdwexa g sajdwexa GT
'uonoas feuswnadx3y \A|v|@
19-9G:09 N © HasPN J%
T€0T | TEOT ‘palpnis aiem s1awAjod snoueA | G6<-68:A HO ) Y
"oy (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4029

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*alnpadoud [elsus

a|dwexs T

_\Cm HNW_
e ‘*H ="

Amw:i_oa 10 apiweAjod = ov

1sAjered ealnAjod ay) ueyl 88 pue SUOISIBAUOD 1aMo| Apuediiubis o :m ™
aneb 1sAjeres apiweAjod ayl ‘Ajpanoadsal ‘sonpoid (y) 1o (S) 09:99 © U0 o] Hmv\ m«fvazb
6E0T | 6EOT |0} SS820B pPamoj[e salisiWayd0a1a)s Juabeal (4'y) pue (S'S) ayl 00T:D HO o d° ud
|Are ‘|Ajre =y
sa|dwexa T
'uon9as [eyuswadxy
HO — u o™ ST(00)%y] nv
8e0T | 80T 'S9U0]9Y| 19A0 padnpal A|aAdS|as aIaM SapAUSpPlY | T6-LZ:A ~ © '02'0H ~ [HHCOFUMITINHN .~ O
1Are ‘1o =y (r-Bloww 05°0)
'JE0T 92UBI8J81 89S 0S|V e =4
IAre =4 yad N o
'uon9as [eyuswadxy Hwﬁ _
sajdwexa TT Udd A ovlo O
15Alered doip-wnipoys
snouaBowoy 8yl yim panlasqo asoyl 0} Jejiwis Al splalk 65-8:99 Nf\& - . Nm/ﬁﬂ&
z8c | 28c |eondo aneb isAferes ysai yum auouaydolade jo uonelAISOIpAH | 00T-ES:A HO O’y ucHISTH ) 0@
|Are =
‘alnpadoud [elsus sajdwexa g
'93 10 AJAOR JO SSO| INOYIM |  Z6-08:99 /*ﬂﬂx /ﬂﬂﬂm
STy | GT¥ |pasnas aq Aew 1sAfeied 'nys ur paressusb sem 1sAereds ayL 66<:A HO O' ?H 'NAda-(4'y) <[(CHPD)%oNA] Ie)
1oy (ButpeoT)
‘daid | "19y susWwwo) %/ered uoljewlsojsuel] juabeay

(s9193ds 1930 Wwoay H JO AIIAIIP — SOU0I/SIPAYIP[e W0 ) AXOIPAH 76T €

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4030



gidwexe | | IM H \_
N v /
‘aunpaooud [esausn - N
0L:@8 : © 'Hou,
9¥0L | 9t0L ‘Riojoeysnesun sem Buljohoss ishjered 06:0 HO o O
a|dwexs | Jny =
“ainpaoosd [eieuss) Y Q0
Z6-Loi99 J\@ © ‘HOM, /b e T_,:zxm/\®
S¥0L | G¥0L | umoys ajdwexa 1saq auy yum pejebisanul asem siewfjod sauyl | 96-€2:0 HO ) FN- g
(. Bloww pz0)
1K =4
u— -
sa|dwexs o Oud  ud
o PBQUOSEP Uaaq Os|e sey 1sAjeles wnjusyins pepoddns eols v : ¢ \FE}R\F — .\
NN
uy—0
‘ainpasoud [e1ausg nx\n =NOON |A
99€v:88 kJ\@ © HOld, HOM kd\@ T~y 2/
. . ' (o] Oud  Ud
0L | ¥¥0L pajebnsanul sem 1oaye Bunuudwi Jenasjow v 16-68:0 HO 0 A 1
i1e-0 *H =4
aunpaooud |elausg sajdwexs (, Bloww g°1)
1sflejea sy jo saiuadoud S N —
ay} pasuanpul yoiym paleasd Sem yiomlau |euoisusWIp-E W | (8-gg5e8 T o] " Glpooln W
ZP0L | zv0L | sisfjoapAy ja6-j0s Ag pasedsid |eusiew pughy e semjuaBesiay] | §2-08D HO M o N
(,Bloww oz0)
=
=
| \f@/ﬁu—x
40 'H =4
18188 ‘IAle =4
sajdwexe g I ;o A
" ,g_x.u_o; v = Q|
Y] M e . x_
‘gouewopad Jawkjod ay) pajoaye _\/\_ 5 _ A M
L#0L | 0s|e Bupjui-ssouo jo aa.Bap 8| "PaUIEI(O SBSS80Xa JUBLLONUBUS | (/-pZ:ee Nf.\ = _ - Nf\#L
L#0L | '0v0L |eu pasesasour Bunuudwi eanyo Buisn sswdjod eyy Bunpoid | 00L-0%:0 HO o o §|O
19y (Buipeo)
‘daud | Joy SsjusLWIWoD 9 /ereq UoljeWIo)SuRL | abeay

4031

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



(. Bloww g|-0)

1H1e =y
"uoNoes [ejuswadxy so|dwexs gz
'PaAJSSQO SEM SS80X8 | JG-BRI98 IO oM BIND W
GOP | SO |OJUSWONUEUS Ul UDHINPAL ||BWS B NG pasnal sem JsAejes syl | 66-86°A /p_u_\ﬂ._u\ T owm H\/m\ i)
(- uojown $50°0)
suBIqUIBIN
ain ajdwexa |
aunpasoud |eleusD ﬁwcmi_m_EﬁE_g_E _ ou
‘SS9IXS DUBLLONRUBUS JO SSO| INOUNM pasnal B0~ BIND -
8¥0L | 8701 |2q pinoo 1sf|elen ay) ‘pansesqo sem Buyoes| wnjuayini oN | Z6-6L:98 M I/m\ © ™ /m_v\/m amsmamawtlo
auoley ‘e ‘e 'H =4
1K41e-0 “1AIe ‘H =4
mm_Qmew g A_.m_OEE N.W.Dv
‘aunpasoud |elausD
01 ¥ sjuo|uowiuon
*SUOIIPUOD UOIJES) 8y} Japun paanpal jou ase sjiiuogies sneydiy J\@x_m 4\@\}_
=] T =]
: o H ¢ . "y
GG5 | §8§ ‘ugyeMspUN BIBM SBIPNIS JNjBUIY HO 0 OPAHN o~ 18 o
1918 'H =4
e hye =y A_..m_OEE m.Nv
"uoNoes [ejuswadxy sa|dwexa ¢| m
"-©-0)
‘Ko am;ﬂ,m . .ﬁm,j\,m
1¥0L | 2vOL |30 SSO| nouNm papkoss aq pinoa JsAleles ayy “Apmis onaury HO © d 0
1K1 'H =4
|hae hye =y A_..m_OEE m.Nv
"uoNoes [ejuswadxy sa|dwexa ¢| m
°-©- O)
“Auanoe wx/ﬂ_m nm/_._\_m
L¥0L | 0L |40 SSO| Inoyyum pejohoss 8q pinod ishieleo syl “Apnis onaury HO Oy 0 EIO
‘Joy (Buipeoq)
‘daud | Joy sjuswwo) o/eleq uonewIosuel | juabeay

panunuo>—(saads 13130 woay H Jo AIIAIPP — saU0)3Y/SIPAYIP|e woa ) AX0IpAH T'6T°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4032



1Ae =4
Wie =4 o
‘uooas |euswuadxg sajdwexs g
‘1onpaud 004D LI A
£ag £05 [Jolew ayp sem J9wos!) 2|gels jsow Ajediweufpowsay) syl 18-BGA _._n_. O HO— o -zé
(, Broww zz'0)
ausslishiod
(s . O)
(. Broww £0)
@ - o)
H
.. N
*asnal uodn pasesisap 1sfjeyed suswhjod auy jo Auagoe ay | ol | @ z‘_E
“UOIsJaAUDD \_ 08 H
%96 1e 93 %.6 PUBIKISAIOd payUIl DIJ YImM PBUIRIQO | 661598 s OvaL oM NnNAD
0501 | 0S0L | Sem YNsaJ 1S8q Y| -pPaUNLEX3 BJaM SuOIpuod jo sbuel v | QOL-LZD HO 0 0
(, Broww p2°0-0£°0)
ApIqLY
ajdwexa |
“aunpaooad |eJauac) g2
N o o ®
989 | 989 ‘Buiofoss uodn panissqo sem AMioe Jo SO SWOS | 06-GETA HO o N
gdwexs |
0} ¥ juojuowiuopy
66:d i @
60k | 604 “Apnys anaury 0L:A Io/\/@ O H O R )
ol (Bupeo)
‘daud | Joy SJUBLUILIOD o rejeq UONBWIOJSUBI ] juabeay

4033

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



ajdwexs |
(Bloww g1)
< be
HO S o - 3
vk | v “ainpasoud [eiauac) LA il a2 nmzm_LwI\@
1. 'H =4
Hzueq e ‘|Axe =y (,Bloww °z)
"Uon0as [ejuaLuad
R IR sajdwexa 2 50E-3X eNuequIy
a0 pupAy [euiBuo dUl O %09-0E PIMOYS
Auo 1ng ‘pajessusbal aq pinoo yueabeas uads ay) “spuojyses)s) MY MM H.H
I ———"% 5_©
8¥F | 8pF |wnuneid jo uonippe Aq pajessisooe Apealt aq pinod uononpas Byl | Z6-FGIA HO o o -
e '1Ajje 'H =4
e ‘1iye =y
sajdwexs J (,Bloww z'1)
P gt | EOH [ LIt HH
Y —— 0 i
8rk | BFb ‘uonoss [euswadxy | Z6-FSTA HO ot a 3_‘5{\@
We 'H =u (, Bloww g'0-£0)
Wzuaq ‘e |ixe =4
uuoj apuoIig
sedwexs g 9z-v 1shpaquy
%4\& «mz_\—m 50OH ¢
2501 | 2sol aunpaooud [e18UBg | GL-BFIA HO o 0 208 _fz/\@
Lo=u
adwexs | |Kzuaqg ‘e =4
o n] L
= o ! B
‘58 pue AUAILOE JO SSO| SLIOS Y)im ING ‘PasSnal pUB PaIsA0asl aq | £7/-1 198 R _ = mﬁ.&J\@ fz#\.ﬁxf\i?:g
1501 | Aew wuisal ay] pun Jayul B yym uisas ay) Joy ysaiealb sem aa ay) EP-LL:A =n_u 00w 0 g e U
J3y (Buipeo)
‘daid | jay Sjualwos o releqg UONBUWLIOJSURL ] juabeay

panunuor—($313ads 19yj0 woy | Jo KIIAIPP — SIU0PN/SIPAYIPIE Wod ) AXOIpAH T'6T°E

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4034



(,Broww 1)

“HO =4

1A41e =4
JAuin ‘|Are ‘|Aye =4 v
sojdwexs 6 ,HO Oxw.m.._o
'uonoes [eyuswadx: uo
11088 [ejusl 3 b o OO
hd ; T g
*AlAjo8|8s01IUBUS U0 PIBIA JO SSO| OU Yim 08-1:99 HO o Qo,m_x uzzg o O O
¥G0L | ¥S0L | sawi @21y} 0} dn pajohoas pue paianodas aq Aew JawAjod s|ignjos 26-8L:A o’
(,Broww 1)
“HO =4
#5011 ‘9501 ‘€501 ‘G501 ‘GSOL S9OULIBel 893S OS|Y
JAuin ‘|Are ‘|Axe =4
,HO O,H
‘ainpaooud |eisusn HO  HO -
sodwexs 0| -O
¥S01L ‘loueyow yum payendioaid s| pue wiojolojyd pue auan|o} ‘4H1 O O
‘9601 | Ul a|gnjos s| JawAjod "sepAysple oneydie pue sepAysplezuaq | €£6-GE:99 L H Tmm O O
9501 | ‘€501 |PLaInlIsgNs 0yjJo 1O} 19MO| SJe S9SS9OXd Ollswolueu] 6-G9'A HO O ‘uz43 o
(,Broww 1)
“HO =4
|Are ‘|Axje =4
JAuin ‘|Are ‘|Aye =4
-O
sajdwexa 0g
‘uonoes [ejuswadxg
301 ‘Joueyiew yum pajeydioald | 86-16:99 aNm
$G0L | ‘€501 | S pue WIoJ0Io|Yd pue BudN|o} ‘JHL Ul 8|qn|os SI JewAhlod |  G6-G9'A HO 0 VZ°H o
JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel ] juabeay

(sdnoag [AY[e JO ATIAIPP — SIU0II/SIPAYIP[E Wo.A) AXOIPAH €67°€

4035

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e ‘e =4

(. Blowuws 02°0)

‘uoRoes [Buswusdxg sajdwexa §
‘paakoas ag Aew sawhjog "uanb |  gE-giee .m/._\,m P ﬂ,m
#3901 | #0901 | Bjdwexs jsag peisa) Bumul-ssou0 jussayip yum siswhjod [erenes | 98-840A HO © w3 o
P (,Broww z°})
‘UoNIes [Euawuadx] sajdwexs z i
i
‘spuebi| papoddns-rewfjod paseq auupayda-g jo Ajwey e uliseq | g6-18@@ mj\,m a,x HO /___I.\z /\G
€90} | €90} |2ui sem umoys ajdwex3 ‘wasks moj e uiynm paydde wabeay | 86-18:A HO © 293 0 ud W
hfe =
e ‘e =4 ng “id 13 ‘oW =4
"uoloas |ejuswUadxg sajdwexa gt o
2901 "sapiysp|e JEWCIE O} UONIPPE | BE-1Z:88 m.u_/._\m. nm_ ESQ
1901 | ‘1901 |ueyl a2 samo| aaeb Ajesauab sapfysple oneydie o} vonippy | L8-EfFA HO O vz o H-
HO O
» =
=
ajdwexa |
‘BG0L 9oUBIBJ3) 33S OS]y B S
ellld B © vz ~F
0901 ‘paunuexa sem siawdjed jo sBuely | ga-slA IM\/\ o
‘aunpaaoud [elauss) sa|dwexs g1

8504 | 8501 “pedigunos | ge-L599 g _ud
‘2601 | ‘2501 |@seyd uoynjos sp uey) ses Jalaq saeb wisas sases swos u) | JEBLA Ho ovrE o
iy (Buipeo)
‘daud | ‘Joy SJUBLIWIOD Yu/e1eq UONEWIOJSUEB | juabeay

panuiio>—(sdnoad Ofe jo AI2AIPP — SaU0)Y/SIPAYIPIE W0 ) AXOIPAH € 6T°€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4036



1A1e =4 OH ,
e =4 N
| D=t
‘ainpadoid [elausn so|dwexs g u u
3 3
*99 10 AJANJOR JO SSO| JNOYUM pasnal |  98-//:99 e /Tmm Twm
00} | 020} | 8q Aew isA[eieQ “Jawupusp 8|qnjos ausn|o} e s| 1sAeled 8yl | 29-0G:A Ho CRTTEE o
1Ai1e =4
|Are =y
sojdwexs G (,Broww g1°0)
‘uopoes [ejuswadx3y - HO
65-07:99 Sy — o o
8901 | 890} “Auanoe Jo sso| Inoyum pejoAosl sem ishlered 18-€LIA HO O Uzed o
(,.61oww 06°0-09°0)
a|dwexa |
L7-WOIN
‘uopoes [ejuswadxy
O ‘IOH (1 J\@ o
‘Apnys Ho .y\@ 0 ‘uza3 ( ;n_L«/«ﬂ , é@
6901 | 6901 |onaury ‘1sAered ayy jo Aousiolyye Bunoaye siojoe) snolea jo Apnig | ge-1:99 E| °
1A41e =4
|Are =y
*/90| 9dudJsjel 89S 0S|y sojdwexe A_.m_o_.t_.t O@.0.0@.Ov
‘uopoes [ejuswadxy y HO
MM [
op-,€:09 b . ﬂ,m zn_L/j /\/\@
890} | 8901} "AHAIJOB JO SSO| INOYIM PajoAdal sem ishAeren 69-2L'A HO O uzi o
JAun ‘|Aae ‘|Ae = 4
sajdwexs
‘uoioes [eluswiiadxe ||n4 a_u S
o8-16:99 a—m III,O AZ/\$/\O<®
9901 | 9901 ‘umoys ajdwexa 18 ay} YIIM paujwexa a1am sishjered [elanas 16-€S'A HO © 'uz43 o ud : H
1Ai1e =4
IAre ‘A = o
(,.Broww 08'0)
sajdwexs
. ng,
ainpaoo.d [eleusn) . b y Jo . @
28-69:99 e S < ,_H_L/ﬁf,w?\
5901 | 901 ‘UanIB synsal 1sag ‘pareblisanul o1om s)sAjeled snouep | LE-GZIA HO O uzeH o
JoH (Buipeo)
‘daid | Joy sjuawwo) %fered uojjewuojsuel | juabeay

4037

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e e =y

sg|dwexs {
JO3eS Yajeq e ul
SUNJ XIS J9A0 paugjuiRW 2uam 22 pue spiaif ybiy jeisuab u) “awy » =
siyy Buunp usas sem Auanoe jo sso| yuesyubis yBnouye ‘sinoy | 260489 B o HO”
conl | £901 | G2z~ 01 dn Jop Jo)0B2 MOY B U 2SN J0) 2)qeuns sem juabeal oyl | L6-tOCA HO o 1z 0 N
ey 'H=4
L e sajdwexs z (. Broww €°€-09°0)
'uonaes [eyuswuadxg Y
T N iy
“UMOYS aUe S)NsaU 1seq au) | 8E-Z6ee RGN ouzHa s HO*"
901 | 901 | pajebnsanul osie sem 1shiejes suaufishod psseg-suupayds uy | pE-6SA HO o PN )
(. Broww pz0)
Hue ‘e =
sajdwexs g e =
‘ainpaocud [eisuagy Ly
) hmuhhnﬂm .WA_\_W_ : __\_w_ “ _
#2101 | #201 83 10 pjaif jo sSO| Jnoylm pajokoal aq Aew Juabeay Z6ZLA HO o vz o =
(. Broww z¢0)
SL-vas
‘ainpaooid [e1suUsn spdwexs |
Voute: Of\/\@
“uonoeal ayy pasorduwi osje 1ng jo uswhojdws & i =N ]
pue sdnosb g1 ypm ssnsow jouens asy jo Buidden Glea ¥ X *\
i ‘ o) : : ; [o v =] fi ud
€10} | €401 | umoys si apdwexs 1saq ay] Paiss) aiam suoddns ealis snolep, 86°A HO 0 HO ud
. aoualagel 93s 0S WM
LL0L 4 Il opwexa | z\fm\.zi
‘uonaes |Ruswuadxg J g
s \@ 0.0 0.0
"SUOIIJB3S MO} B A~ o vzaa 2 v
Z.0L |Se N0 pauwies suonoesy "Suclypuod uonoess uodn spuadsp 83 | 0g-0Zee HO o Ly
1oy (Burpeo)
‘daid | ‘Joy SJUBLIWIOD s iElRg UOHBLLIO}SURL | juabeay

panuijor—(sdnoas [A[e Jo AIAIRP — S2U0)Y/SapAYIp[e wo.f) AX0IpAH £6T°¢

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4038



aidwexa |
‘uoioss [euawuadxg
B86-06'99 \/m_\_t — T_.E
0801 | 080L ‘paiebnsanul asam SISWUPUSP JBUI0 [BIBASS | 00L-9FA Hi O'MaokLvzd [
adwexa |
£ <
-uonoeas sseyd uoyNos Jusjeanbe By uey) JSNeq BIe SYNSBY | 06289 et 0 EE | _
6L0L | 6ZOL ..._m;_m S)nssJd js2g "palsal suolpuold pue mhm..:h_on_ |Blanag 00L-€2D HO [s]
ud
. Bi
adwexa | "o
< €
&4 aq
‘pajeBnsasul pue | 741688 ST H R LE] WH ..fh_&%ﬁ\/v/
8201 | pesisayjuls 21om SONEI JBLWOUOL JUSJBYIP YNM SUIS2) |BISASS gE-JOiA HO o
SNIN “HD =X
WHe ‘H =M
s|dwexs |
HO
wa Lo
a: L) s L) B
0'wzn3 P - u
LI0L | L20L ‘uonaes (ejuswusdxa Ind | 69-61'98 HO 0 “x
L (Buipeor)
‘daid | yey sjuawwo) % e1EQ uonEULIOJSUBI] Juabeay

4039

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



9v0 ‘10 =X
A1 ‘H =4
JAuin ‘|Aie ‘|Aye =4

sejdwexs G| (,.Broww zg0)
&V«/\ NS _ _NO
- ANF 2
L¥0L | G801 "uopoes [ejuswLedxd IN4 | 68-¥SIA HO H o "ious H X _oﬁ,zog
IAMe *H =4
|Are ‘|Ayje =y
sajdwexs 9
“ainpaooid [elausn i Y Hd
26-G9:99 N ° OAM/V\m e on_/\/mhn_u
801 | ¥801 ‘pajebiisanul 919m SUISal [OYOO|Ee OUIWE [BJIYD [BI9ASS 96-1G:A H HO I BN
IAse ‘e =4
Aw:w\_bwzoq yum JowAjodoo = OV
‘uonoes [ejuswiiadxy sa|duwexa 2
‘Joyooe JAweuuld jo uoreuedoidojoAo ayy 40} pasn os|e Ssem |  86-9G:99 >.T_m ﬂ_m szwo%xmowo
€801 | €801 |1lusbeas ay]l -Aewolyolols uabeas Aq pajjosuod aiem sbuipeoq G8-1L:A HO © "Udo)L * Bguz o ~HNZOS"HD
(,.Bloww gg'0-80°0)
a|dwexs | O ud
4d04;.0  Hd
g o
“RiAnoe Jo g86:00 : — i L/@( ©
2801 | 2801 | sso| wybis e Ajuo yum sawi Ajuamy 03 dn pasnal aq Aew jishferen G6<:0 HO 0'uz%3 m S~
(,.Broww £9°0)
|Are =y
1Ai1e =4
[Auin ‘|Are ‘Axre =4 Mo,
HO O,
‘uopoes [eyuswiadxa |In4 so|dwexs 6 Iovvwr_/%l@
W
o-1 o oM e i
-uedoidjAuayd-| 10} uanib ase a8 pue p|alA ‘uonepalbap juanaid 9/:99 :H ©'UZ%H m
1801 | 180F |01 yonod susjAdoidAjod e ul pauleluod alem speaq JswAijod 06:A H(EONHOONL ._oDoﬁé
‘Jod (BuipeoT)
‘daid | Joy sjuawwo) %/ered uojjewuojsuel ] juabeay

panujuo—((sdnoas K. Jo AIIAI[IP — SOU0)Y/SIPAYIP[e WO ) AX0IPAH €67°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4040



]

suszuaqyiuwp pue suaulls

e ‘H =4 ",..m:m_ms:?;:_m.m.n sawikjodon = _Q._
e e =4
A ‘1e =
hzuaq ‘e ‘1oye =4 @ -
sajdwexa gl |_\/\/
e
sainpasoud |Blausg) . M .ﬂ\_i\_,_.‘_, =4
€7 |
895 | 895 1sk|ejea pajafoss Buisn syuswuadxs ul pajosiep .f_\.& * O s
295 | 295 | sem Apanoe jo ssop oN pe|afoss A njssesans sem JsAjeleo 8yl | BE-BIA HO © sspvod ,:d
12 g =X
e = *u
e e =
(, Browwu 44}
sajdwexs g
) g auapiyadod
uonoas [EpusWUadxa [Ing m,nJ\mn_ uo paysodap Wy
"SUJUOLL 381U} JBA0 10} BuBxaly mxmw\ | o O i
2801 | /801 |4epun paiols sem pue osuoydosAd-uou sem wmiyy papoddng B.-95:A HO o 0 :lo
(, Bloww ' 1-0g0)
WO LWNIGISNA
apdwexa
i 51V Iskpsquy
‘uonoss [euawuadxg .
T N R o] o~~~ s
€0 | €04 “AjIAnoe Jo SSO] Inouym paakoas aq Aew 1shBIRD LEA e 5 ugi ™) o [ l@
Jeisa '|jje 'H =4
[Au ay e Ae =y
sapdwexa g
) (. Broww g1}
aunpadoud |elausg) "
’ M.l ty1opstos
“RUAIOE JO SSO INOUIM Pasna, pue mm,“& Y T O 3
L8S 185 | pauanooal aq Aew jsAjejen Jalem ul pauuopsd aiem SUORDESY | 00L-Z4A HO usb™> | g
Jase 1A 'H =4
Juia seBns ‘Jay hie e =y WOy 8lejul Wnpuessg
054N uolyen
sa|dwexs ||
\
‘ainpasoud [Bisusg) " _..\:acwvﬂg = o__
) M8 Voa'y /
“ioyoeas moy e Buisn no ALl T & 0
9801 | 980} | pewED Os|e sem uoioeay “ANAIOE JO SSO| INOYIM pasnal Jabeay | BE-LGA 1o wst ) “wors—0
1oy (Buipeo)
‘daid | oy SjuaWIWoY) 9 /eieq uoljewLIojSUBIL sbeay

4041

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



zuag ‘Wi =y

sa|dwexa (] H-UOBEN
. PBSN udaq Osfe sey §1-v 1sAaqury
ey Y wos X@
6L ‘aunpasoud [BIBUSD) | GB-GEA ' © ~o o T
1he =y
IO} UOJOId
. sajdwexa
aunpaooud [eseuas id L BX-MOG-x3M0a
‘suonipuod pjw Japun dnosf Bunasioud B
0601 | dH1 B j0 |eaowss Joj aunpssoid |njasn e sjussasdal SIY) | BB-LBA HOSH o @o\& :Sm|@
ihzuaq ‘e ‘e =y
sapdwexs §
ainpaosoid [eleuUls)
= | g HNY M
6801 | -pesnas aq few Jswhjod ‘payonojun uiewss sapixoda a)qe] ploy | 00L-98:A o o M.q/a\“m ﬁ@ UIO
ECH] (Buipeo)
daid | "Joy SjUBWWOoY 9/eIeq UOHEULIO)SURI ]| yuabeay
(sje322€ Woa ) AX0IpAH +6T°€
auasony ‘susifisoe fusyd =y
sapdwexa 7
q e
ww.%.u, °N o 25 oS
(e) 4 .v\o * o B oH_y AHV °
|901 ‘aunpaooud |Rlausg e N B H ! g &_l@_
1018 =X
Woyeoiey ‘Wie ‘H =
e e =y
Jaiss e =
sa|dwexs ||
ot auspiyiafiod uo papsodap ou
‘UoIoas [EUsWLadxS |ng et wﬂ o Wtpefoct o e poviz
. z_\.m XoH
1801 | 2801 ‘suonoeal adk) MSIBULIOSY PUB JBIQUEE JOJ PASTT | 66-OFA Ho o -0
oy (Buipeo)
daid | "joy SusWIWOoY LTAL= T | UONEWLIOJSUBI] yuabeay

panupuor>—(sdnoas [AN[e Jo AIA12p — S2U0)3Y/SAPAYIP[e WO ) AXOIPAH €6T°€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4042



|Are-0 1e-0 °40 ‘ig ‘JAre ‘iqle ‘H =4

1re =y
sajdwexs 0z "8, "8,
ng, mﬁ,v o o \®
007 »O
. M =N© N= o
66<-18:99 ° N wy B
001-€6:d S _ B
S60T | ¥60T *AIAnOe JO SSO| INoynm pasnal aq Aew isAfered | 00T-SS:A
apyns ‘AxoipAy ‘auiwe =x
|Are =4
1Aire ‘1ot =
sajdwexa T
q ' +H-3}j087
T:6€ —¢:€ = Q'e oljey y y ,
HO @ RO e 2
: 0 \m/Xﬂ N \_Wﬂ X_d > o
€60T uonoas [eluawadxa |In4 26-0:A i O X—;
adwexs T (.Broww 5°1-08°0)
W0} WNICISNA
! Iom_z/o\/\/\/ NN ST-V IsAl1aquiy
T-L'T = Q'e uonjey © Hosn o i
e ms_o\/\/\/\/ LA [fos
€0T €0T 'uonoas [eyuawiadxy 16:A HO € T |@
1Rt ‘'H =4
1K1e ‘e =4 (Bloww 8'T)
sajdwexa 6 An_>n_ _ ov
‘ainpasoid [eisusn o
2d o
~7
260T | 260T ‘AlaAISN|oxa paureIqo Sem [0Yod[e PaIMSqns 1Ses| 8yl | 86-G8:A A A o o enaron—0)
1R1re ‘H =4 ;4 o
sajdwexa 9 110 19 =X
(;.Bloww £°2)
'uonoas [eyuswadxa |4
H 2
160T | T60T "paUIe]qo SJOM SaINIXIW JLAWOBIASeId | 86-V6IA ° 270" oxeudd—(E)
J8y (BuipeoT)
‘doid | "oy sjuaWwon %/ered uojrewlojsuel juabeay

(saprxodd wo.ag) AX0IpAH S'67°€

4043

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*aInpadouid [elousn

"a|qissod a1aym

11re =4 o

sajdwexa 9

/60T | P21IN220 UONeZIIBWOS] 0pUs-0xg "Sased Auew uj sjonpold paxiy T6-v7:A
6 'y =w
6'v'e=u
sajdwexa g
_  Udos _sioud
. o
ainpadold [elausn VS0E-3X SUHequY
‘uonn(ip ybiy Joj pasu ay) awedIano 4O )
960T |JowAjod ayl ‘Answoab 3 passassod sAemje paw.loy uyajo ayl 18-0L:A o o En_n%n_é
(zBloww 9T'0)
1Areorey ‘Are =, Ao
|Are =4 ng, —
2v0
'uonoas [eyuswiadxa (N4 sajdwexa z o/a\roM%Wv
=N~ Z{
‘AIAnOajasonURUd | 66-96:99 Nszo o e H- H
G60T | S60T |40 AuAnoeas jo sso| ou ul pajnsal Buiohkoal pajeaday 86-06:A HO o'Ho-d O
(+-Broww 60'0) @)
(rBouwor0) @ = QO
wﬁw
1MMeAxoipAy ‘|Aeorey ‘e =y \ﬁ o
ng, ng, o
sajdwexa 2v0
'uonoas [eyuswadxa |4 °J°
q N e ﬂw_ ng, \Z\ouZ\
's$9201d MOJ} SNONUNUOD (e) ,I\ + HoN — - :.@:
G60T | G6OT |® ul asn Joj paldepe uaaq aAey sisAjeied pasijiqgowwl ayl | 96-£6:99 o HO O O°H o
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuiuod [J(sap1xodd woa ) AX0IpAH S 67°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4044



Bloww o
|ApuAd ‘|Are =y 6B 0’e)
wioy apupAyoliog
*alnpadoud [elauss sajdwexa TT 17-y uoisin.
'sjolp Buipuodsaiio2 ayy 0} HO - Ho._O0__p
00TT | peonpai Aj219|dwoo a1am spioe d1/AXogquedlp Jo sapupAyue paxin £6-29'A O “(ovo)N JOﬂ Joﬂ Ha mms_w_<®
1fire = ‘M
Azuaq ‘|Aje =,y
sajdwexa
00T:D HO v . MO
€99 | €99 'uono8s [eluswadxg 0.-S9:A O HO - o EN é
1R =4
1Are ‘e =.d
' (-Bloww ')
sajdwexa T
€6-Vdl auequy
‘paonpal Apuaione alem spunodwod palepulH ‘JawAjod o Nmoiﬂm s
GE0T | GEOT | @Y1 01 paxull urewsas Ajjessuab sjonpoid-Aq paAusp wNuIWNY HO—d + ~T o o HIY 28N <@
1oy (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay
(519389 woa]) AXOIPAH 9°67°€
1Aie-0 “IAIe *H =¥
IAie-0 *4 ‘1D 1AHe *H =
sajdwexa /
H-uolyeN
'uonoas [eluawiadxa |in4 HO 2
1 7
*JWOS! Jayloue Yyum aimxiw T:T e WUMH ° ou/\<Q\ HeOS J\@
660T | 660T | @Aeb sajdwexa om] "a|nasjow 1abie) ayl Ajuo aneb sajdwexa anlq 88-TS'A Y 474
1R1re =4
|Are ‘|Are =,y
sa|dwexa 9 H-UOLEN
30 130
N o INOmvﬂ@
(o) T
860T ‘uonoes euswradx3 66-69:A v_._/o\f\ © ok/ﬁw/\ Ny
1oy (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4045

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1fre =4 o

(.Broww z-2)
sajdwexa
‘uonoes ejuswiadx3y Am%ssg_% - Ov
HO Moy
‘umoys A \fﬂﬁm e
/80T | /80T | ate synsal 1saq ayl "parebisanul alom suoddns pijos snouea 18-8V:A o o o azb
12 ‘1Are =¥
1fire ‘'H = o
sajdwexa 9
H-uolyeN
‘ainpasoid [eisusn
‘pasnal pue paresausbal aq Aew uisey :va\e
SOTT Juswabuelreal sal4 G/-€9A 474
aulwe|Sj[e ‘joyode oulwe ‘[Ae =y
sa|jdwexa /
‘ainpasoid [eisusn o wo
g : et
01T 'SUONIPUOD 93J) JUBA|OS J3PUN INO PaLIed 9IaM SUonoeay G6-68:A o o MW o G
e =
e =y N
sajdwexa 9 , =
'uonoas [euawiadx3y o N
=y oY S
€0TT | €0TT *Apnis onaury o O otH 20N o
(;.Bloww g°¢)
adwexs T wioy apIxoIpAH
92-v IsAl1aquiy
O/ HO O/ VO
20TT 'uonoas [euawadxgy 06:A ms_%\ﬁ 5 mon\Q HO mms_g<@
(;.Bloww G°2)
Are = w0y apupAyolog
92-v IsAl1aquiy
sajdwexa
‘ainpasoid [eisusn
HO —d VO —d "Ha mws_z/\@
TOTT | TOTT "padnpalun paurewal saewole panusqns |y G6-26:A o -
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuiuod [(s19)$9 woa) AX0IpAH 9°67°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4046



AxoipAy ‘| ‘NOS ‘|Are-0 =X

BN =W (;.Bloww zz-0v°0)
9'y=u
so|dwexs § o/\/zx/\O/\g
'uonoas euswnadx3y \ﬁ X
u, u [e]
189 | TE9 “AUAIOE JO SSO| INOYNM Pasnel aq Aew UIsal 8YL |  v6-8LiA HO Y R Lo 0
a|dwexa T
0 o4 o,\AU
es8 | €s8 “Apis onaury 06<iA HO o 8 o)
Bloww g
15 8 = (-Bloww g'€)
1A “1oxfe = wJo} ayeuoq.ed uabolpAH
sojdurexs pT 9z-V 1sAllequy
'uonoas euswnadx3y
HO—pd X—rd c0OH =ONN /\o
90TT | 90TT 'uanIB s)nsal 1saq ‘parebSanul d19m SUISal JaY10 oML 26-92°A o _ R
o (Bloww £°€)
148 10 =X
|Are ‘|Are =,y wloy areuoqte)d
'uonoas [eluawiiadxy sojdwexs / 9z-V 1sAllsquy
‘pareulwopald uoeUIWIS ‘sapley e CTe
€29 | €29 |IMe Arepuodas yum pasn uaypn palelausabal aq Aew juabeay G8<IA HO - © X \Noo ms_w_é
‘19y (buipeo)
‘deid | "o sjusWwwo) %rered uolrewlojsuel] juabeay
(saprey wo.y) AX0IpAH L'6T°€
1R1re ‘H = ;4 o
sojdwexa g (.Bloww g'¢)
° o wLioy apuon|4
'uonoas [eluawiliadxy o N -V 1sAlaqu
mm}.m o Lo oo 92-V 1sApsquy
'S91eU0(Jed0pO0! PalaquIBW-dAIL HO ¥ © Y r\x|m/%_ © B &JW_/NN_ e, /\@
/18 | yum paureigo are spjalk 1saybiy ‘parelauabal ag Aew jusbeay 28-89:A ' ! 3 o
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4047

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



OLLL

‘pioe onese uey) wisad ayy Buisn Jaises yanw
sem saploajpnuobijo woy dnoub 1A Axoyiswip ayy jo |eaoway

spnosjonuobio =,y

so|dwexs ¢
a0
=
| o
HO-H = 3
‘ o swo—¢ —-o-u
4
T

XMOS Xamog

HOS - e

‘saunpasold |elaus

Sdddl ‘'swagl ‘SWL =4
K512 *H =4
[Kuin hae hye = o

S<as TR

1
1o euiodo = O |

|

| ]

'\ )\ﬁwov .l"l
0
N

sa|dwexs g /
‘pajoaye Jou asem (dHL
‘Wow) sdnoub Bunosioud joyodje Jayly "SUCIIpUDD 8sauyl Japun N u o u N O
panowsai jou Ajjesausb aiam sdnoub s4agl sioyooje Kiepuooes i Y Y= }_o
65z |Jo asuasaud auy ul Ajlaaoe|es palosioidep alam sjoyodje Aewld | 00L-L) CA HO © HO N30
jey "hue e =y
‘ainpasoud |elsuag sa|dwexa #
‘s|oyooje Auepuodes HO- ¥ SNQALO - ¥
60LL | pue Asewpd uey) se)se) pajosjoidap aiem siayle |AIs dljouayd £6-89°A o M 0
Je1s8 ajeydsoyd ‘JAte ‘Ayje =y
JAse Ausyie ‘|Aye ‘H =M
(,.Bloww g'p-1°¢)
so|dwexs g
‘UoNoas |BuswWadxg 8N ‘H =4
o o
‘apuony HO ¢ SWLO ¢ P \/@
|0LL | 8041 |wnuowwe |Aing-u-ei18) uey) aanoeal ssow sem Juabeas eyl | QOL-ZLA 4 o] 4 R
(. Bloww g'g)
ajesphyoquen =y
wuoj aplion|4
sa|dwexa g 9z-v I1sApsquy
2001 | ZobL ‘pajessusbal aq Aew wsbess syl | p6-68IA Ho_d-——>Fg "9 uAS0__d 3 o @
19y (Buipeo)
‘deud | "oy sjuswwon orereq uopewoysues | juabeay

(snodue[aasiu woa) AX0IpAH §867°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4048



(,Bloww £;°0)
‘uon2es [eusLILadxg sidwexe |
* =
. - s
apixosad LJ - O “HAanotEIF0%oN ‘IL > 'J‘\/el
€11l | €111 |usBoiphy ing yum pajeas; usym sinNooo [elew jo Buiyoes| swosg LA WO © ‘Hong g
IA4le "H =4
1H1e =y
sa|dwexa z
q e o 40
“ainpaooud |eieuag u y ) HusTEOH G o s
; ' AR E nes—Q)
Rl : \]) Mo =
0ge ‘iz = qre spnpod Jo ojes YL | 28-08iA ~ron b o1 M %
(,Bloww gz)
gidwexs |
Loy spupAyosog
- 00%-vdl enpaquy
N0 \‘/[\J/
- |
- 12
| _ w [T % S o
71s 11 sisayjuAs jonpoud [einjeu dejs-nw e jo dajs sug SBA 0 A
(,Bloww og0)
ua)fipy
ajdwexa | HO
,‘ljf\; g
‘uonoas |euswwiyedxgy Ho_ﬁ%‘ﬂ " /[l/:;\‘rOH O‘d};)”oﬁd ':;;? . '/,.h/\/;“NH
- . B ! Ly
Zhhb | 2hbb “Apmis onaury 6 oN7 o zow/[j o NS
(,Bloww 0}0)
(o1-©)
ajdwexa |
o
‘uoposs |ejuswiadx3 HO - d’%::ld /“/\”x/\,rOH o. ﬁﬁd OJ}J:{\? Vi ,S/OOD
* > -— 1 { -H""\/\"‘ /H"\-/_‘_"‘\/\""v -
AN AN “Apris onaury o 2N o zo”@ ) & S o
(.Bloww 2°¢)
W10} 8)BUOGIED)
ajdwexs | 9z-v 1shsquy
‘uonaas |ejuawadxy on, 'O‘roew oW, _0__osN .
€29 | bLLL ‘palesauabal ag Aew juabeas ay 08'A HO\'L?’ © o B ztoo _teNT ,c)
19y (Buipeo)
‘daigd | oy sjuswIwon o, fereq uopewIojsues | jusBeay

4049

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Aq1e-0 ‘omu ‘19 'H =4

sa|dwexs ¢
K o (, Bloww g-¢)
“aunpaooud [eseuss =/ “/
S6<id HO g O HAODF D S wa—@
2l 2l 'ﬁ;gi\gme 10 S80| INOYIm pasnal pue pe;e;eueﬁa; aq pnoa Jau.lﬁ|0c| 00L:A 8] ] wo
(.Broww z-1)
ajdwexa |
1:9 = q:e sjonpoud 10 uoney . . (wad - O)
‘uonoeal aseyd uonnjos snoBojeue ay) yim ueyl y-z:09 HO — . HO
glLLL |Jewkod sy jo souasald sy ul JsjealB sEM UORONPU| DIBLWASY Z6-GEA ~ HO © 'pioe iquoasy ~ {ina O
(. Bloww ppo)
1A ‘1ie 'H =Y
k4
so|ldwexs ¢ / B H \'-I
(4 - O]
“ o \ /
HO o+ oyt - HO -
SLLL “Jayng pioe oneoe ue Buisn paaaiyoe os|e sem uonelkoy | 68-z8iA = HO © o8 o008y = iro—Q)
1Ase 1Aye 'H =,y
e ‘e =y
sa|dwexs 2
q [
MM Moo
L A=
FLLL | PLLL “ainpaooid [e1sUsD | 96-GLIA o HO ° “nanz—@©)
e e 'H = Y
e |1fye =,y
sajdwexa |
‘ainpasosd [ZENED] M HooH
05-04:9p — - =
PLLL | phLL “Aleisnioxe pauLIoj sem [oyooje pajniisans 1ses| syl | G6-0LIA Ho' o . wvanz—€)
Joy (Buipeo)
‘daid | Joy sjuaWIWoY o, feyeq uojewIojsSURI | jusBeay

panunuo>—(Snodue[adsiu woay) AxXo1piH 8'67°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4050



11, BUEX8YO2AD JO uolepIXO aU) Joj apixasad usBoipAy yim
pasn usaq os|e sey walshs (|||juon ; oeoe ; j0ak|6 ausfyladiod v

‘1snqos Ajjesiueyosiu alam sajoled sy pue |ejaw sy) jo Buiyoes|

ajdwexa |

HO/@ O “0tH ©

(. Bloww ;e70)

gLLL | 8LLL [ou sem aieyl -Ajerisnpul juepodwi si uonewIOjSUB SIYL 0E'A "O'\_o
|( auaufyshod
l\snmodmaem 10 @bea) = O
o a
by
HO M M= HO
N
AN
a|dwexs | lHN HNl\
o 0
-t o d q
‘g1 |e)eo jo Aeiql e N T R | a HQI_QOJO
gz. |0} yoeoudde uonnjoas ue jo ped se spew aiam SISAEIED |BIaASS LA HO )
wuoy apupAyoiog
LE-W slpsquiy
FHg r:a"N\/@ 8
ajdwexa |
wloj sjepouad
. \ L2V Slpequy
‘uonoas [ejuswuadxa (N4 A el
! L L s}
N ‘o' %o \/Wﬁ ‘ol “aww\/@ M
GE GE ‘uonoeal jod-auo e ul Alsnoaueynwis pasn auam sjuabieas om | HO - -
Kie =y
sa|dwexa ¢
‘uondes [Buswuadxs N4 o Y
HO ’\nf‘ - Y' MO,
7 7 ‘pawioy os|e sem 1onpoid AXoulswip-o aWos | 0L-¥E A 0 © 'HOEN o wo’l_®
19y (Buipeo)
‘deud | ‘Jjoy sjusWwIWog %/ereq uoljewIoSueR | juabeay

4051

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Ayje-0 ‘AxcipAy ‘ouiwe ‘H =4

so|dwexs g

01 M 8juojuowuoy

=, :
‘ainpasoud [essusn N @ " .
[j = oM MH O L
189 ‘SUOJJIPUOD 981) JUSA|OS JAPUN JNO PBLLED SBM UOIOESI 8Y] | 86-G6'A e
1ile-0 “AxoipAy 1Ae 'H =,
so|dwexs g
o
. 2 ' 9743 jesoiiaug
ainpaooud |elausg N | @ . =
@/ = oM MH 0l
089 “poUs Aioa aJom Sow UORORRY | L6-06:A (&)}
hzuaq ‘hie =
iae ‘|1fxe 'H =,y
ihae “|Aqie =y
sa|dwexa ||
‘ainpasoud [elsuag Ho o
Ed \ﬁ D o . 2t \rltl
0zZLL "SUOIIPUOD 831} JUSA|OS JBPUN N0 PSLUED S1aM SUOII0EaY 66-1G°A Moy © 0 O
19y (Buipeo)
‘deid | "oy sjuswwon o.rereq uopewloysues ] juabeay
spunodwo) pajeja.a pue sauluo[ey ‘Saulw] O¢'€
1Azuaq ‘1oye =y
sa|dwexs g Buepy
@10 ezo
FHa (e Y
e (be g) g (2 ’fﬁ
‘aunpaooud |elausg O T e v
‘woddns jsaq ay) sem auaifishjod yBnouye | pE-LL88 /»VNYO WNYO
GLLL | GLLL |pesn os|e siem suoddns ouswdjod jaBejus] pue playuiap 9g-ZL:A 0 o o o
19y (Buipeo)
‘daud | oy sjuswwo) o,/eleq uonewIosueRl | juabeay

Panunuo>—(Snodue[aIsIu woay) AxXo1piH 8'67°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4052



e iy =4
1hie =y
sa|dwexs g Loy apiuedn
00F-Vd| Supaquiy
‘anpascsd [ejausgy zu/ﬂm xz_\_a
N_ N
vZLL | €211 ‘uoiisodwoosp Jnoyym pauols oq Aew pue axol-uou s1JBwAod | 06-GLIA L o O zm,,sg,_f\@
ajdwexs |
(. Broww z-z)
Ud H
N={ Nt
Sov | sov w g [« BUE L ;n_u_\ g me.r_m_l@
e =y Y
ajdwexa |
o N (.Bioww 6°g)
| il
ZZhL -ainpasoid [eisusg 88A e ' o~ “ad @)
e ‘e =4
e =y
saidwexs 7
(, Bloww §°2)
H
\z., o M |
ZZLL | ZZLL "ainpaooid [BBUs) | 06-88IA = _w\ O wonongn /o_\ i@
e 'H=y
sa|dwexa z
‘uoNoss [ejuswusdxg —— ”
. o i “i_@
orl | Ovl pasnal pue pejeseusbol aq few wisas ay) | £6-BLA 12 © o ud
uabojey ‘ifye ‘H =4
1fae-0 ‘1Nie-0 "H =H
1hoe-g ‘1Ayje-0 ‘ueboey ‘H =4
sajdwexa ||
il o "
P . . e
M —_— Yy, Ph
g om0 )
1ZhL "SUDYIPUOD 3314 JUBAOS JBPUN INO PELLIED ST UDNIBRY | 16-ZSiA ° ' “HNTS . “00e )
ity (Buipeo)
.Eﬁ-_nn FL | SHUSWILLIOD “YlEleq UoewUojsues | ur_ﬂm_wﬂw_

4053

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



110 g =X

|Azueq ‘|A¥je =4
so|dwexs 1 (.Broww 12)
'uoI108s [eyuswadxy
¥LOL | ¥1OL ‘ainjesadwa) wool e a|qe)s sem juabeal ayl $6-9LA NoS s ) e zom‘miw_<©
(,.Bloww 6°¢)
1Azusq ‘IAyre =4 wio} ajeueAo0Iy |
'uono9s [eluswiLadxa |In4 sojdwexs ¢ 92-v 1shllequiy
“aJnjesadwal NOS —H X—H
GZLl | G2l |wool e uonisodwoosp inoyum palols ag pinod jusbeas ayl 16-61:A ' [5) ' zom‘mwsw_%
10 19 =X
1AM ‘'H =4 ‘"
1Azuaq ‘e ‘H =4 (,Bloww 0'p)
(9211 "104) uonoas [euswnadxy
sejdwexe | wJoj ereuekooly |
'slawos| ajeueAooly} 8y} AJUO JO UOIFBWLIO) BAISN|OXS 8} PaMo|je 92-Y 1sApequy
siojoweled |eolwayd-oisAyd jo |osjuod ybnouyye ‘paniasqo
/2LL | 211 | OS[e sem uopewlo} 9)eueAdolylos| ‘SJUaAjos uogedolpAy Buisn . <@
‘9ZLL | ‘9211 | paurelqo aiem synsas jseg ‘pejelseusbal aq pinod jusbess syl | 86-82:A NOS_“onN
‘Jod (BuipeoT)
‘daid | JoH (ST X} %/ered uoljewJojsuel | juabeay
$9)BUBAIOIY) PUB SIBUBAIOIYJOST 7€°€
‘ Bloww 6
‘uoloes [eyuswiadxa |In4 19 18 =X Lo o0
’ ’ hzusq “ire “1oHe =4 w0} a1eueAoo0s|
‘paje|os| soidwexs g 92-v 1shllequiy
9I9M SauBy}aIN PaINYISgNs- ‘[OUBY}® U] 'SUOIIPUOD UOIOBaI
ayl Jepun seain o} Ajsnosuejuods pasodwodap saleueAoos) OON—H X— 0ON s_zz/\e
GZlLl | 2Lt |8yl "uomsodwoosp juanaid o} pajesabuyal aq ysnw jusbeas ay) £6-8C:A [5) N
‘Jod (BuipeoT)
‘daid | "JoH (ST I} %/ered uoljew.ojsuel | juabeay

S9)BUBAIOS] [€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4054



"A3INg 10U SBM (¥ UBUM ISB] PIsIOM UOldBaY

-aseyd uonnjos ay ui a|qissod

Azuaq ‘|Aje =.H
1®1re-0 ‘1iMre =4
1®1re-0 ‘1Are ‘|1Aje =y

sajdwexa 9

NOSY |o =q

Z€TT | 2ETT | 2g 10U pinom ssadsoud ,quie| pue jjom, jod-auo ‘deis-omi siyL 68-8T:A o o o o N_m:oé -
NOS ‘I ‘NO =X
eN ‘M =\
‘uonoaes reyuswiadxgy soldwexs g (Bloww 6'5-7'1T)
‘uanIb are s)nsal 1saq ay “Bumull xm@/ hmﬂD/ o
TETT | TETT | -SS040 Jo seaibap jualayip yum pasedasd aiem siswAjod [erenes 66-02:A oxn \w<®
a|dwexa T
'uonoas [euswadxgy L
L L N N A”v
. . zum@/ : hmt/ -
0ETT | OSTT ANAIOE JO SSO| INOYNM Pasnal g pnood uisal ayL L9A O 'NOSH )
€T =
u u
> BN ‘T =y o ox.
sajdwexa g VO\ N MK
s
L L NN
. . Zumh)u/ . ig \tl :\mﬁ\v
6¢TT | 62TT uonoas [ejuawiadxg 88-v7:A O 'NOSW
1D g =X
Azuaq ‘Aje ‘|Are =
'uonoas [euswadxgy sopdurexs 6
“0 J9AO © 10} A|fensn sem AlIAND9|SS q . S @ @ = o
"9AII09)40 1SOW SBM JUBA|OS INOYNM UOoldeal ayl 1sag ay) CON_t NOS_ti .
8ZTT | 82TT |2ad 01 punoy sem °QIS pue payebnsanul a1am suoddns jo Jaquinu vy | 00T-9:D E E o ' zomv_b
J8y (BuipeoT)
‘doid | "oy sjuaWwon %/ered uojrewlojsuel juabeay

4055

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



"UMOUYS }Nsal 1saq

a|dwexa T

ZUJ\@ ‘ [
. ©' NOH d

UNM Pa1sa) SUISal J18YIQ "PAAISSUO SS9IXa JLBWONURUS aWoS 2SA HO
VETT | VETT
a|dwexa T |Are ‘O ‘H =¥
'uonoas euswadxgy ng
'syonpo.d 02-0:99 on\@ O NoH on H A/\sz\v
YEIT | YETT | JO Uoneziwadel Jo} a|qisuodsal sem JawAjod 8y} yey) punoj sem i 16-T9'A HO ]
NO
1Rt ‘H =4 o
1Are ‘|Aire = NO /o
sajdwexa 9
N . © o
. . meﬂm _ ¢ /_ﬂﬂm {O ~0
298 | 298 ainpadold [elausn 96-0:A HO” ON © NOSWL o]
18y ‘|Are ‘1qe =8
(.Broww g2)
sajdwexa T
wioy apIxoipAH
*uoI08s [ejuswLRdxXa (N4 Jﬂoi N ¥06-vdl dHUaquy
NO . d NO OH o
"uisal abueyoxa uolue diseq e Aq ‘NjIs Ul pasiwadel pue pauwlo) | T6-GT:99 ovo ssedy o o: N b
I HO *anN
€€TT | suupAyoueAo jo uonnjosal 10 ‘asedi] e Ag uonnjosal dlweuiq 96-0Z:A -
1Rt ‘H =4
|Are ‘|Are =y
'uonoas euswiadx3y sajdwexa ¢ (. Blowuw 09°0)
.
'SUONIPUOD UOfYeaI JapuUN a|gn|os PN PN .
196 /96 | SI JawAjod ‘ainpadoid dais omi e ul pajelauabal aq ued JawAjod 88-VZA Z/oﬂ O »ong, wﬂ N :odmé
oy (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay
SO[IIN €€°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4056



|Are ‘|Are =,y
o
sajdwexa €1 e
@O. ,OK_U
o u
NO— i \T/\L/
LETT | LETT 'ainpadoid [elausn G6-98:A o HoN
|Are =y
a|dwexa T
(;.Bloww 8'2)
Y
ND _ ¥ - z\
22Tt o POSN 80 OS[e UBD QT Y SHUOJ|LIOWIUON 9LA O 30a¥OOO 5/ aiga—@)
JAuydeu ‘|Azuaq ‘|Are e =4
so|dwexa
! ‘ (;.Bloww 8'2)
CHN_
NO—1d
[4AN R AANS ‘ainpadoid [eJausD | 00T-T9:A " ©'30au0%00 H N:uué
o
aidwexa T VNN
o
"sainpadold [elausn ] ﬁo
ho " /%r_a /|o o U/\G
619 ‘afel0)s pue suonIpUOd UoILaI 0} d|qelS S| UISay 00T:A © ' HoeN e} N
a|dwexa T
'uonoas euswadxgy
NO Ud UdHN Jai
ovT ovT ‘pasnal pue perelsausbal aq Aew uisay 8LA o [¢] D ﬁn_n_/\e
|Are ‘oire =4 (Broww 0'7)
sajdwexa QT oUOXO
‘ainpasolid [eisusn
i
GETT UO9 SABMOJIIW JOPUN UOISISAUOD 931} JUSAIOS | G6-0L:A NOTR T W OHHOMN rossirosksostz—()
"Joy (Buipeo)
"daid | 4od Siuswwod %/ered uolewlojsuel] 1uabeay

4057

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



I ‘NO =X (-.Bloww 9°1-81°0)
eN ‘M =\
1Rt ‘H =4
‘alnpadoud [elaus sajdwexa
]
BAN T
‘BuijoAoal uo sasealoul uisal ayl Jo Alanoe ay) ‘sanboeue M . " : g N /\O
9TOT | 9TOT |OoHawWouowW 113y} uey) aAlde alow ale sisAjered osuawAjod ayl G6-Z8:A \/3\ o XW >$\ 28NN ‘5
M ‘eN =\
| ‘lAoe-0 ‘ND =A
0STT 1Are ‘|Aie =4 (-.Bloww z°1-96°0)
‘6YTT
‘8YTT 'uonoas [eyuawnadxy sajdwexa 9 1D g =X
LVTIT | ‘LVTT
‘OVTT | ‘OpTT ESLETIE] A X w0g)
‘SPTT | ‘SYTT | 1odeds pue sisAjered aseydiy jo siarowered agoid 01 pasn uisay ~ o M ~ x cna, n+_<®
. Azuaq ‘|Mje = o
"SYTT ‘2P TT S90UaIa)a1 93S 0S|y
sojdwexa ¢ (.Bloww 06°0)
‘parebiisanul aiam
PPTT | Bupjul-ssolo pue sazis ajonued ‘sonaury 1sAferes Jajsuely aseyd No -y . . E<®
vYTT | ‘8YE | [eplo]jod e se suonouny JawAjod ‘pakojdwa suonipuod snoanby ' © NOEN T o i
1Rt =
‘ainpasolid [eisusn sodwexs /
"S9|LIUIP 0} PALISAUOID SapIWoIqId ‘[NJSSaIINS No . zoxé
G8/ | 68/ |sem sapiwoiq |Aje Arepuodas pue Arewnd Jo uonoeay 16-0S:A ' o
. (:.Bloww 0°1)
‘ ‘ 10 19 =X
“TYTT ‘OPTT ‘6ETT S@ouaialel 89S 0S|y ikzuaq Ay =4 w0} spieko
'uonoas [eyuawnadxy sojdwexs 2 00v-vdl sysquy
"INJSS82INS SSB| 8 0} PUNO} ING PaISA) OS[E SEM (W0} BpIURAD) ND . o o @
¥ZTT | ¥ZTT | TZ X8MOQ "UONOBaI 3} UO 103448 [EWIUIW PBY JUSAJOS JO 3210YD | 86-EV:A ' [5) ' P NS
|Ainy ‘lAre =y
scrr POSN 80 OS[e UL 8)lj09Z pabueyoxa wnise) sordurexs
97d3 1ed0Jinug
‘ainpasoid [eisusn N
NO —d ,Tﬁ
oTT ‘sonsualoeIBYD pIok sHgIyxd Ae|D 26-19'A o o N @
18y (BuipeoT)
"deid | “Joy Sjuswwo 9%/ered uoljew.ojsuel] juabeay

panuuod SN €€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4058



[0 g =X
sojdwexa g (.Bloww 06°0)
ErTT 1sAreves aseydul | 26-0G:A M T g omom X » :m_xwzub
|Are ‘|Are =,y
sojdwexa G (Broww zv'1-92°1T)
'uonoas euawnadx3y
ovTT | OVTT NO Ly oy D SN /\G
‘SYTT | ‘SYTT 'sisAreres aseydu Jo sia1awered agoid 01 pasn uisay © 'NOEN - -
T'o=U
10 g =
a|dwexa T
‘uonoaes reyuswiiadxgy ﬂfﬁn W\o
. Nm
G668 | gS58 'aeds welB-nnw Uo N0 paLed uonoeay 00T:A v onoy @ v o
(.Bloww ov°0)
: 90U913)3J 93S 0S| u
006 i v A Tonorol = Ov
'uonoas [eluswiadxa |4
a|dwexa T o\|/o
'pPaj002 uaym sarendioaid ﬁ
ng Buireay uo a|qnjos sI 1sAfered ajqe|oAoay "ajeds aAnesedald Y/ NL/ f
206 | z06 |® uo pasn usaq osfe sey auo SIy} ING PagLISAP SISAleIed 1aylI0 G8:A NO ©'NoEN ‘8 o HO
1D g =X
|Azuaq ‘|Aje =,y
O/\!O/|/
sajdwexa mo o
‘sainpadold [elaus
o G ool @
619 ‘afelo)s pue SUoRIPUOD UOIEaI 0} B|qelS SeM UIsay 00T-0°A O N N
(.Bloww 1°2)
o
d ° o
'uonoas euswnadx3y Slduwrexs 1 ﬁ u
o o
‘sisAjered Jajsuel) M \mi\ . \w@x [o/@/
TGTIT | TGTT | @seyd se suisal jo sanladoid ayebnsanul 0) pasn siayul| [elanss 00T:A © 'NOM o/\e
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4059

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Are ‘|Are =,4

IRt = o " 1Al =,
sajdwexa (Bloww ')
Zu/\/m mm‘o./ﬂo./m ( )0d2(0.) ws_Z/\O
Y z NOHD)Od?(0,d) ©
09¢ 09¢ "ainpsooid [essusn 86-01'A o o - +
a|dwexa T
(;.Broww 1°1)
[e] NZO o) NzO
B N ot H
“1sAferea NO @ o VM_MH . m?kfl.ﬁ/\@
ZvS | GGTT | Jaisuel aseyd jo saniadoid onAeres arebnsaul 01 pasn uonoeay 009 -+ 0
a|dwexa T
O\|/O
o N0 o N7 a D
Xy o 2
VSTT | €STT “Aprs onaury 009 P O <&
1Rire ‘H = ;4 o (.Bloww 0°€)
“ainpasoid [elausn sa|dwexs g w0y apupAyolog
007-vdl slisquy
‘paonpal < y o N
sauaye pajeinjesun-g‘n AjuQ °8jel uoldeal Byl pasealdul NO L/ﬂ ©' 'osno NO L/T HE NN e
gev | eev | “(OVO)IN Jo "ba G0'0 Jo uomppe ayy swalsAs Buldnpas mojs 104 | 66-26'A . Y
(.Broww ¢-€)
1Rt =
wio} apupAyoliog
soidwexs ¢ 00v-vdS alelss
‘ainpasoid [eisusn
NO NO
— *HE €8N
437 ‘pasnal pue payesausabal aq Aew uisay G6'A (x@& o /\AHY& - +/\®
1Rt = (.Bloww G°¢-9'7)
so|dwexs g ’0S ‘'0S ‘S =X
'uonoas euswiadxgy
TETT | TETT N B x_@
‘2STT | ‘2STT ‘uanib aidwexa 1saq ‘pajebnsanul siswAjod Jaylo [elanas 1-02:D © NOX e
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuuod SN €€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4060



1&1re-0 ‘AxoipAy ‘|Aire ‘H =

sa|dwexs 9 (.Broww g'2)
'uonoas euswnadx3y 1 o-o0
=/
| ]
269 | 269 *AIAnoe Jo Ssoj Inoyum pajelsusbal ag Aew JswAjod 88-8/°A © PP VA@\G
a|dwexa T
(:.Broww 9°2)
‘087 ‘€9TT SooUalajal 39S 0S|y @ @
- 7\
¥9TT "10)0e81 Mojj e Ul aseyd Jnoden sy ul pawiopad uonoeay €6'A ZON o N HEOS <=
1D 'H =
onu ‘rey ‘|Ajre ‘H =4
sajdwexa TT
1ot ‘0011 ‘6 PSN UB3(Q OS[e Sey QT M aluojjowiuoN uo *(*oN)ad
R o (Bloww 0°TT)
‘ainpasold [eisausn \m\: N\E
ZON A\ ©' “ONH U\
29TT | 2911 "PaAISSTO UONEANIU-IA0 S | 00T-06:D o u rosH—E)
1R ‘H =4
aulwe ‘e ‘H =4
'JGTT ‘9GTT S90UaIajal 93S 0S|y
sajdwexa 6
H-uolyeN
‘ainpasolid [eisausn
‘painoney . HeOS %
8GTT |sem uonnsgns eJed-0yjiO 'PaAIasqo Sem uolesu-Ip oN 86-LL:A ©'“ONng, <
1D g =X
|Azuaq ‘|Aje =,y
sojdwexa ¢ (.Bloww 0'1)
ZON _ ¥ X o R
¥10T | ¥10T ‘uonoas [ejuswedx3 86-EE:A - o o “ON zn_m_/\@
1D g =X
|Azuaq ‘|Afje =,y W10} BN
sajdwexa / 006-vd| 1sAlaquiy
€€8 | €€8 ‘uonoes [eluswuadx3 | 00T-0T:A ° ON *onN
‘19y (buipeo)
‘daid | 19y SUEIe} %rered uolrewlojsuel] Juabeay

spunodwod 01)IN $€°€

4061

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T

wioy apIxoIpAH

20N ZON
Te-v 1shaquy
HO L ¢ : PN
e ' HO mms_z/\g
TL 'uonoas [euswiadxgy BL<A o] g N
e =4 W0} 3PIXOIPAH
1Are =y T-X3amod
sajdwexa g wioy apIxoipAH
‘spioe 9j0zuaq aresausb o} pasn 0ZP-vdl supaquy
9 p|N0Y uopdeal SIY} ‘Juepixo payoddns-pijos e yum uoneuiquiod ZON
u] "uopldEal oJezziuueD B PadSYd W0y apIX0IPAY 0Zv-vdl | 86<-06:d NmL/THm ZON_ 4 + Oy ¥ e /\@
oL 0/ |anpaquy ‘punodwiod auajAylBWOIIU Y} JO SSBIX3 Ue INOUNA 11-1TA HO o HO_"onN
11 ‘H =4
woy apIxoipAH
1 'H = 4
1Are ‘1Aire ‘H =
1R =
sa|dwexa
! 8t wioy apIxoipAH
Ho u 00v-vdl Suaquy
'uonoas [euawiadx3y ZON - ‘
| o oI § . ®
19TT 'SUOISIBAUOD MO| BAIB SBUOISY "UMOYS SUISaJ 3y} Jo uosiiedwo) 69-0:D o ZON - N
|Are ‘|Are =4
1Rt =
sajdwexa 9
Y]
‘auiwelAyiaL 0y Jouadns u/
9971T | pue aulydsoydjAuayduy 01 sjqeredwod si juabeas ouawAl0d | 00T-S9:A 7N o E&é
1R ‘H =4 .
|Are ‘|Ajre =y (:Bloww 5°2)
'GQTT 90UaJ3)a1 93S 0S|y so|dwexa / w.o} dpupAyolog
007-vdl slisquy
‘ainpasoid [eisusn Y Y]
TEY con A con A e conn__ @
S.G | Tev "ainjesadwia) wool ye uabolyu Japun a8101S €8-8/:A o - "
18y (BuipeoT)
‘doid | “Jod sjuaWwo) o%/ered uolrewlojsuel juabeay

panuyuod [jspunodwod onIN H¢°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4062



| g =X
Azuaq ‘|Ajje =,y

(Broww 6z-2'2)

sa|jdwexa 9 ;
‘ainpasolid [eisaus 007-vHl IsApaqUIY
o
"SUONIPPE [SBUDIA 198YJ8 0} pasn %oqﬂrza X O w0 §2<@
0/TT | OLTT | OS[e sem juabeay ‘syuow [elaAas Joj arels AIp Ul a|qels uisay 0L-GE:A o (8] o +
1R1re ‘H =4
omu ‘Are-0 ‘4 ‘H =d
sajdurexa g W0 apIX0IPAH
0Zy-vdl slisquy
X
*Al@reipawiwi 8 “ 0y
0/ |pasheallap aiojaiay) pue ‘s|geisun ag 01 punoj sem jonpoid 20N X O “ONHD, Ho mws_z/\@
‘J) | AluaH ayl ‘sisayiuAs 1onpoud jeinreu dals-njnw e jo dals aup 00T:A HO a n
a|dwexa T
ZON_ + /\@\ (zoNN)d
o CN
Ty | OLv ‘uonoes [eyuswiLadx3y 0LA O @
18ire ‘H =4
18y ‘|Are ‘|e =4
sajdwexa TT
©ON N N 9Zd3 1edosaug
AM ON_y -
N
Zit 'ainpadoid [e1aus9 16-06:A i ° 0 G
1Are ‘e =4
1Rtre ‘H =4
sa|jdwexa
'uoNoas [ejuaWLRdxXa |IN4 Ho “ON_ 04
NmLJ«,m o ﬁNm T
69TT "A|aAI108}48 810W SHIOM o3 "MO| dJe SP[BIA €L-CA ZON 7" 0% o P @
(:.Broww z'2)
1re-0 ‘1A ‘1A *H =4 agld
. |Are ‘|Are =,y
paresisuowap osfe suonoeal jopfeotiu snobojAuIA B
N
. 2o I o N—
aseq aulpiuenb NOZ/Vﬁ N zé
89TT | 89TT |OoUawWouow 3y se aAndaye se sem juabeal ouswAjod ayl G672 OH © ‘2ONEHD o O
ey (Buipeo)
‘deud | oy Suswwo) %/ered uoneuwlojsuel| Jusbeay

4063

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



9leuo|nNs ‘d|LNU ‘BU0ISY ‘191Sd = Y
IA4e *H =.d
1A4e =,y
IA4e *H = d
sa|dwexa gz wuoy apuoyd
“ainpaooud [essusg L2~V 1sAuaquiy
y
€
. M d y 9] o
PIp SPOYIBW 1810 Se aues|[eou SSadxa alinbal . e &/‘\H ° AT NN e 5 mmzz/\g
€/TT |10U pIp pue JUSA|OS JO 32Uasge 8y} Ul N0 palled suoljoeay €6-GS:A 20N ON - N
S[LNU ‘BU01Y ‘1B1S8 = Y
e ‘H =4 wio} apIxXoIpAH
1R4e =y 0Tv-vdl duHaquy
sa|dwexa g wio} apIxXoIpAH
007-vd| slpsquy
A 6 Ao o
‘Mo Ajjesauab alom ©ON_ )
2/TT | splalk 1nq paquosap Os[e Sajeuofew pue S1a1sa01ay-g Jo UonppyY | 06-9S:A Ao o AN e HO ws_d/\G
o
o
ajdwexa T mo - jo
'sainpadoid [elsusn
P ™ “ G o 1O
. . z g &~ + ©ONA o
619 abeI0)S pue SuUoNIPUOI UOIOBaI 0} B|E)S SEeM UISDY T6'A ON o M )
a|dwexs T
(;.Broww £°9)
ud 4\/m,_n_
8Ly | 8Lv "2inpaooud [esausD VLA ° o O’ ONOW uxé
IRHIv-0 ‘IAle =,
|Are ‘A5 'H =4
1&4e =
sa|dwexa T
*alnpadoud [elsus ¥ o (.Blowuw g°¢)
‘paw.lo} skemje alam sjonppe o gzwo ° #8 JWJ\NN_ /mﬂﬁ
TLTT | TLTT |[9€UDIN-OUON "MO| 1aM SPJalA pasapuly sem wore uogied-g J| | 00T-0:A O o 4 ! »-@
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panunuoo [spunoduwod 0.IN H€°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4064



1Afe = (:.Broww 0°1)
sojdwrexs £ w0y eyeuayiniiad
‘alnpadoud [elauss 12-d11sApsquiy
' d d b . \Ju Imu
ssa20.d dais-0M) U} JOAO 319M Palonb SPIBIA "SaUIpI|0Zexos! SN pA o mws_z<o
[T Gy | wioy 03 ajiydosrejodip B yum uonpounfuod ul pasn sem jonpoud ay L 16-GG:A > © N _ "
sou (buipeo)
‘daid | 19y sjusWwwo) %rered uolrewlojsuel ] juabeay
SIUOMIN SE°E
S1 ‘SN =.d
|Are ‘e =4
1f1re =
sojdwexa ¢ Wiioj |1eniN
9z-v IsAl1equiy
M N
Jy bt oo _@)
G.TT | GLT1T ‘ainpado.d [eisusD 06-08:A “ONO o L0 - .
U ‘4919 =X
IAie-0 ‘H =4
(:Broww 52-2'2)
sajdwexa g
‘ainpado.d [eisusD won 00%-vd1 1sAl1aquy
'SUCRIPPE [SEUDIN 1935 01 pasn X \/\fﬂOws_ X & o_zo#ﬂ\/zwo mm_zz/\g
0/TT | OLTT |2 osfe ueo juabeay "syluow [eISASS 10} dlels AIp Ul d|gels uisay G/-Z9:A o o S N
(:.Broww z'2)
agl-d
11re-0 ‘1Are ‘1Aire ‘H =
parensuowap osfe sem uonoeas AlusH |opfeosiN
£ & ed 2 \|‘/Z
‘aseq auipiuend i& — J\J\ N iz
89TT | 89TT |ouUBWOUOW 3y} Se dANdaYd se sem juabeas ouswAlod ayl | G6-0L:A 0 no | ©'PONHO o O ©
|Are ‘|Are =,y
‘uonoas [euswLadxgy so|dwexs 6 12-V 1sApequiy
'S91RIISINS BAIISUSS-3Se( 10 -pIoe YlIM paurelqo fomoo/>ﬂ& FHO?0D _~ FON__ Y |
y/TT | @Jom synsas poob pue sjeds well UO ||oM SHI0OM 8INpadoid G8-TG'A ZoN o \zé
sou (buipeo)
‘daid | 19y sjusWwwo)n %rered uolrewlojsuel] juabeay

4065

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Are ‘|Ayje =y

so|dwexa y O i
*alnpadoud [elsus Q
"n - H o
LJTT | 22TT *AIAno® JO SSO| INoyIM pasnal pue paressuabal ag Aew uisay GI<A o -k
a|uu ‘fey =X
|Are ‘1Aqe =y r
' s ©
sa|dwexa g O
*alnpadoud [elsus . Q
11T R X N
‘91T | 9211 ‘WINIPOS UY)IM 1IN0 paled osfe uonoeay uabeal a|qeokoay GI<A o <L
s s _ auazuag|AUIAIp pue sualfls
“ainpaood [elausD IAzusq ‘I = ‘auseypydeuiuin-z Jo sawAjodoo = @)
"1sAje1eo pajoAoal Buisn sjuawadxa ul AlAnoe Jo SSO| sajdurexa 61
89S | 89G | Pajoalep ON "sapLOjYd IS pue saulwl ‘sauoley ‘sapAyapre ynm Ay 5y OQ
‘179G | ‘129G | paloeal Ajuanbasgns sem saloads palelyl] a|qejokoal 1sAfered 86-8G:A T © “1epmod 1 ' »,
‘ _ auazuag|AuIAIp pue sualfls
'ainpadoid [esausn ihzuaq ‘ifoqe = Am:w_mes%z_?. -2 40 1awAjodod = Ov
‘1sAje1ea pajokoal Buisn syuswiadxa ul AlAnoe Jo Sso| paydalep sajdwexs zz
OU SeM aJay] 'Sapuojyd |AJIS pue saulwl ‘Sauolay ‘sapAyaple yum ey o
896 89G | paioeas Ajpuanbasgns sem saloads palelyi ‘ajge|ahaal 1sAjered 66-817:A oo © opmod 1 T O O %
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay
SoI[[e)dWOUB3IQ LE°€
aulwe ‘1Aje ‘H =4
1R 'H =4
sajdwexa
(r.Broww g2)
ﬂN_ ﬂN_
'uon9as [eyuswadxy & & oo
AT WY Ny ©
269 269 *AIAnoe Jo sso| Inoyum parelausbal aq Aew JawAjod G8-08:A o d
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay
SIPIXO-N 9¢€°¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4066



a|dwexa T (. Bloww 0°g)
'uonoas feuswnadx3y *
70)
AIAoE JO SSO| INoyIMm pajoAdal pue palelauabal aq Aew juabeal /Qw F\Q /@ \@\ N é
GIE | STE |pasn wajeanba aseyd uonnjos se aAnoe se S| UISal 9|gn|oS TLA WO 09V © el ovo’
ajdwexa T (.Bloww 0'g)
'uonoas euswnadx3y
70)
AUAIIO® JO SSO| INOYIM PajdAdal pue pajelausabal aq Aew juabeal JOmF\ca TR N é
GIE | STE | pasn wajeanba aseyd uonnjos se aAnoe se S| UISal 9|gn|oS 2LA o o o) el ovo’
|Are ‘JAuadie =4
sa|dwexa g (Broww 02)
00 Mo 20 d
ay° HO.. .Y \
| ,M; o (NOHO)(0D)Y \z[n,_é
18TT | 18TT ‘uonoes eBwWRdXa | 9G-THA | LI S> ° Ho - * HYZ ud
|Are ‘|Are =,y
sa|dwexa
- ! s (.Bloww 0°7)
‘uonoas [euswLadxgy Py oy u
. T o ANOHOMOOY ,é
‘pediayunod LN o _o o o + =
T8TT | T8TT |aseyd uonnjos uey) a|gels alow Ajqesapisuod s| juabeay T.-09°A _m\(\ Qz Ud
o ©
a|dwexa T sz \@ - o
'saw xis 01 dn ud
08TT | 08TT |pasnal pue parelausbal aq Aew juabeal Jajsues) |Auoglesrnuol| €8'A o) mu a1 Q
10 =x (.Blowwt v-£'1)
|Are ‘lAre =4
sa|dwexa 9z
'uonoas [eluswadxa |4
6.T1 XN H X ™
8/TT | '8LTT ‘anbojeue dlBWOUOW 3y} SE 3AID3YS Sk S| Juabeay G6-08:A ~ o ~
1Are ‘1re =
' v ©
sa|jdwexa g O
‘alnpadoud [elauss n O
pu— NO - ¥ _
LLTT | LLTT ‘AIAnoe JO SSO| INOYIIM pasnal pue parelauabal aq Aew uisay G/<A HN ) :
"oy (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4067

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘uabAxo rejndsjow 19|6uls Jo uonessuah

a|dwexs T

HO

128 128 | @y azmisuas 01 pasn si |ebuag asoy pauoddns-iswAjod Z8'A
a|dwexs T
‘uabAxo rejndsjow 19|6uls Jo uonessuah @ 0 © @
128 128 | @y azmusuas 01 pasn si |ebuag asoy pauoddns-iswAjod 69:A
IKie = 4 wJoj proelad
MOS pey-olg
sa|dwexa
_ § (;.Bloww G°2)
O HO_
HO
169 | T69 "2inpaooud [BJBUAD | GB-GBA JOK ° Joﬂ wos—@)
18y (Buipeo)
‘deid | "19¥ [SUETITT]e%e) o%rereq uoljewlojsuel | 1uabeay
SIPIX0Id] 6€°€
|Are ‘A5 'H =4
1Are e =y
sa|jdwexa
! 8t L2-V 1sApaquiy
2 S| S|
/:\ — 4 #a |
28T1T ‘paroaye 1ou a1am sdnolb feuonouny aige] | 00T-0L:A HoN O'IOHHO®HN o \zé
1oy (ButpeoT)
‘deid | "19Y suswwo) %/ered uoljewlsojsuel] juabeay
SOWIIXQ 8€°¢

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4068



‘alnpadoud [ejuswiiadxgy

e ‘H =d

sajdwexa g

‘s1swijod 1ybram u q
B LG~
66TT | 66TT | eNdsjoWw JUSISISUOD "PaAIasqo IsAlered jo Buiyoes| aiqibibaN ALY O 's(nav N_u_NNn_u@
a|dwexa T
"L6TT ‘96TT 'S6TT S2OUBIBYBI 89S 0S|V
o \\‘
86TT | 86TT 19wAjod 2110e10S! Ue aAIB 10U SB0P INQ JUIBWWAS-?) S| JawAjod
"€6TT ‘Z6TT S99ULI8jal 98S 0S|V
adwexs T (Broww z°1)
'uonoas euswadxgy
z (QOOIN
v6TT | ¥6TT ‘pajokoal pue paIsnooal aq ued 1sAfered o - @/\@
"'06TT ‘68TT '88TT ‘L8TT S92UIS4) 893S 0S|V
An_>n_ = o v
'uonoas [euawadxgy s|dwexa T do ng
. QU\L\QU. L- N7\
uonnqLisip 1yBrem Iy — | JATE
I6TT | T6TT |Jenosjow mo| yum siawAjod saonpoid 1sAered "Apnis onaury ) - do ng /ng,
(;.Bloww 020°0)
a|dwexa T
98TT | 98TT ‘sanbiuyoasl eonAreue jo abuel e Buisn pasusioeseyd A|ny uisay Z © OV -
"¥8TT ‘€8TT S99uUal8jal 98S 0S|y
a|dwexa T
‘uonoes euswiadxgy Am:w;;_oau Ov
G8TT | G8TT yBiam Jejnasjow Jo uonnquisip Moj e sey pasnpolid sausyiAjod Z o - m_o;lo
19y (Buipeo)
‘daud | 'Jod sjuswwo)d %/ereq uoljewlojsuel| Juabeay

s1owA[od 04 €

4069

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexs T
'uon9as [eyuswadxy ﬁé/\v
HN_ O o
"1sAjereo snosuabowoy q , P
¥0ZT | ¥OZT | wol paurelqo jeyy ueyy tsjeasl plalk pue ybrom sswAjod © Ll wes @
JawAjod arelfioejAyiawip |004|6
ausjAyre-arelf1oey1awiApIoA|D
aidwexa T 000 1o
000 /\ﬂ_ 04b -0
'uon9as [eyuswadxy HN__O ° - g
Y 4 =
€021 | €021 ‘pajakaal A|Inyssadons ag Aew pue [elaw yoea| Jou saop JawAjod 00T:A %\V (8] H €>b
'uon9as [eyuswadxy
“bweoo
"1sAeyed 8yl Jo ANIAIIOE Ul 9SBaI03P 9%4GZ € S| 818y} ° eno iﬁ wyddaon @
202T | 2ozt | Bulphoss uQ "uonoeal areniul 0} pasn ayelAingosiowoig-g |Ay13 o H
AD ‘yd =1
Bloww 09'0-0T"
oduwexo T (61 09°0-0T°0)
A 7 o M
102T | TOCT 'uon9as [eyuswadxy
(;.Bloww g'1) 80 =u7
1A4e =y (;Bloww 980) PN =u]
'uon9as [eyuswadxy B .
K y N vg .
00ZT | 00ZT ‘pajakoal aq Aew 1sAfered O I ou A\OU ’Gv
‘1o (BuipeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panu1juod [JSIdWA[O] Op°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4070



1R 'H =4
suo01ay ‘IMle ‘H =.o
|Are ‘|Are =y
sajdwexa 9
9Zd3 1edoJinug
‘ainpasolid [eiausn
e e
2 /Tﬁm el /THK
S0CT "S|0IU} JOAO S|OYODE 10} DAIIBISS SEM UOKEBIAIS 26-0L:A SWL1O © 'SanH HO @
1Are “Alre ‘e = o
sa|dwexa 9 Ae|o onuijoeyy
SW1O Jw_ - HO Jw_
€ct f4A) 'S|0y0oe dAISUSS pIoe Jo uondslold Aseq G6-G8'A © ' SaWH @
|Auoqued ‘|Are ‘|Ayre =y
H-uoyeN
sajdwexa 6
SWLO - HO _ Imvab
611 "2inpaoold [e1BUSD | /6-68'A ° s ~NF + MO X,
18y (BuipeoT)
‘doid | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay
spunodwod Sururejuod [A[IS 7p°€
|Azuaqg “IAlle ‘Yo =4 (.Broww 6°€)
'uonoas [eyuswadxa |4
sa|dwexs g wiioy ayeueAd
‘paje|os| 9z-v 1sAjlequy
9I9M saueylain pPaINiIsSqns-N ‘joueyld u| 'SUOHIPUOD UOIdeal H H
ayl Japun seain 03 Ajsnoaueluods asodwodap sareurAoosi g N 42 Y Toz _ L X_y /\@
. . K B K K NOO £alN
GZIT | G2TT |9yl ‘uomsodwooap juanald o} payesabiyal aqg isnw juabeal ayL €6-8E:A o o O “onN
18y (BuipeoT)
‘doid | "oy sjuaWWoD %/ered uojrewlojsuel juabeay

Seal() Iy°¢

4071

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T

M © ‘B3ISH @

¢0TTQ uoresy

N_Qn_m%\g

902T | 90¢T 'Salpnis anaury 53150 5
gy (.Broww z7)
sajdwexa g
Aw:m,>£w>_oa = Ov
'uonoas [euawiadx3y SWIO :
ﬁ : 1000 k. 203
/80T | 2807 ‘uonoeal UlojAae 8y} Jo uonedyIpow AISIAYIBWLL | 0L-¥iA SWLO O IoshL eN b
(:.Bloww 08'0)
aidwexs T SWL-uoyeN
SWLO HO SWLOS vb
16 16 ‘ainpasoid [eisusn PSIA w\ ) JL\ 17
1N ‘S ‘0 =X (;.Bloww 08'0)
|Are ‘|Are =y
SIL-uoljeN
sajdwexa
‘ainpasolid [eisusn
0 SWLX—d HX—pd SWL:0S vb
16 ‘76 "g|qess Jre sjabesy | 00T-98'A o 173
1Rt ‘H =4
sajdwexa g
97d3 1edoJinug
‘ainpasouid [eisusn
d el
S0ZT "sjouaydoiy Jano sjouayd Joj 9A11I3|8S Sem UonelAlIS 96-V6:A m_EO\@\ © ‘sanH xO\@\ @
194 (Buipeo)
‘daid | ey sluswwo %/ereq uonewloysuRlL 1usbeay

panuyuod [jspunoduwod Surarejuod [A[1S '€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4072



‘€T 2T 9ouaIa)al 89S 0S|y _m_ﬂ_ =X
|Azuaq ‘|Aje =,y
w0} apyNsoIpAH
'uonoas [eluawriadxy sorduwexs J J2-v uoIs|nL
‘HSEN Uey} Ia1oereyo S N
vTeT | ¥IeT |olydosjonu aiow sey opynsoipAy pauoddns /z-v UOISINL |  86-€6:A i o i RN )|
s (Buipeo)
‘deid | “1od sjusWwwo) %rered uolrewlojsuel] juabeay
Am—cm:rﬁv wﬁﬁq—chsco Mﬁmﬁmﬂaﬂco AnJnS 1°¢€y°¢
spunodwod Sururejuod Injng €p°¢
a|dwexa T
931S . _ .
985 | 985 "UoRBS [eluBILRdXS [N G8IA A0 T ° HISI3 + oS 1opd udd (@)
IAire-0 10 ‘Iie =4
1Aire-0 ‘1Are =y (,Blow $80°0)
1Rire ‘H =4
1R = A
3~y
sajdwexa / o0/ 1S-0,
. Te L ®
uonoas [euawiadx3y 20 v S
< <] IS-0
R O S - P 3~
2121 | 212t *AIAnOR JO SSO| INOYNIM pashal aq Aew 1sAjered G6-0'A 2,MIS A
|Are ‘|Are =,y
¢0TTQa uorery
sa|jdwexa g
"TT2T '0T2T '602T ‘v2€ '802T S9IUIIB)RI 89S 0S|V 901d? \|o
90ZT | 90¢T 'SaIPNIS dn_UIY mm__m</w_ © 93IsH Jﬁm /T
a|dwexa T
© ‘Hisad
Had!sO [¢]
1027 | L0ZT ‘uonoas ejuswadxy dio(@ooul @)
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4073

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



pioe oujwe =y

sajdwexa
wioy proesad
Y MOS pey-olg
HS _ ¥ IS
169 | 169 "ainpaosoud [essus 06<:0 © A :«8@
uanIb onewayds [elausn asoreydas Jo xapeydes
10 9s0|N||99 [Aypsoulwe = o
'uon9as [eyuswadxy
HS_u R HS Hs
-£1p uaym ainyesadwa) Wool e ajgers . s-s é
GTZT | 12T | S! abeas ouswAjod syl “iaded syl ul paulysp 1ou ; pue o HS -y © d o
(-Broww 0°€)
wJoy apupAyolog
007-vd| slpsquy
"He S_z_w_/\@
q
(;.Broww 2°€)
S10 ‘10 1d =X
JAuin ‘|Azuag ‘1qle =4 wioy} arelaoeoly L
007-vd| slpsquy
‘ainpaooud [elsusD sojdwexa o1
“sjoluy 01 sapifey |Ae Sy ovs_ y %y s sy @
1€ L€ |J0 uoIsianuod jod-auo e ul pasn sjuabeas punoqg JawAjod om 86-/8'A ' 3@ “ovO)Pd ' v @ HOPN ' v
(-.Broww 0°€)
|Azuaq ‘|Are ‘1Aqe =4
wJoy apupAyolog
sa|dwexs g 00t-vdlI susquy
L€ 1€ ‘ainpaooud [esuds | 86-T6IA HS =¥ o ovopa " Ha mwzq/\@
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panuiuod [J(sjo1y.L) spunodwod Jururejuod anjns '€y

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4074



wiioy apuon|4

s|dwexa T T-VSW-Xamod
uds R
>~ : 1 Ss_z<®
98 98 '6T2T 90UdId)d) 93S 0S|V 08:A o) O Hsud ) C .
|Are =y
sa|dwexa
19°0S ¥0os
N 908HN N T2V 1sApaquIy
N
208HN _~g \FM (s} WI 18 \fw
1S 'sIsayuAs Areiqi| dais-ninwi e jo dals auQ o o N222/\@
T-0=Uu
1D g =X
a|dwexa T
‘uonoas [eyuswLadxgy Qfan W\O
. . uds N ; AN X
GG8 | §S8 9[eds WeIB-njNW uo N0 pallied uondeay | 00T-L6'A ©'UdSH o
|Are =y
sa|dwexa (Bloww Z)
‘ainpasold [eiausn
s | ]
8TZT | 812T 'S18U3201Y} 211940 snoueA jo uoneredaid ay) Joj pasn GO-€T'A o s mzé
S10 ‘ley =x
1Rire ‘H =4
au01ay ‘|Azuaq ‘|ABredoud ‘|Ae =y
wLioy apynsiAiy
saldurexs g 007-V| BIHHBqUIY
'uonoas euswadx3y Nm/ﬂ&
2d_1d e
LT2T | 12T "PaAIaSO 1oNpoud JO UoeUIWRIUOD INJNS ON G6-0:A i/mﬂ © X d ms_qé
(.Bloww G'1)
. Are ‘|Aje =
101D g =X VLB e =
e = wio} apyINg
sojduwexs 9z-v IsAl1equiy
'uonoas euswnadx3y
€,
9121 | 9121 ‘pajesauabal aq ued Jusbeas uads | GE-ZLIA eHg-1¥ ° X=d S wzqé
‘19y (buipeo)
‘deid | "oy sjusWwwo)n %rered uolrewlojsuel] juabeay

vaﬁ—.:q—mv mﬁﬁn—chsoo Mﬁmﬁmﬂaﬂco ANJnS ey

4075

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'uon9as [eyuswadxy

a|dwexs T

o
e

ng, ng, NO
‘uanIb synsai g:99 @ \@x @ \@ %
€/9 | €19 |[1saq ‘parebnsanul sureyd Jaxull JUBIBHIP YUM SUISSI [eIaAdS 68'A o s o o Hs
(-.Broww 59°0)
JAuoqued ‘|Are =y
sajdwexa g
Sv-gT:99 LMU/ . @ L HS oy
€¢er | eect 'uono8s [eluswLadx3y 86-VL:A o ST o o
|Are =
(;.Broww £°9)
sajdwexs g
s
*alnpadoud [elsus * @
O'Hs o . NN
2zl | zeet ‘Jawouow ueyl AlAndsjasonueua Jayealb sanib 1swAjod | v2-0T:99 o o \
1011e-0 “I1Are-N ‘I1Ase ‘|Axre =
101re ‘H =
[Are ‘|Axre ‘'H =y
sajdwexa g
Y :3\ 24 "
R s I o u *
. JX/T ° MX/\ Hs Ak Az

T2ZeT | TeeT panIasqo ANAIOB[ESONURUS BWOS | 00T-0%:D o

a|dwexs T ud_ o0 _ O

~~
o) H o
‘pake|dsip si JL(m e XJ\ S o~ M ZY
022T |nsal 1saq ay] ‘parebisanul alam spioe oulweA|od J1aYylo [eI1anas /199 [¢) ° o H

‘1o (BuipeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panuiuod [(sIpyIns) spunodwiod Jururejuod anJns 7' sy

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4076



1Rt 'H =4 (.Bloww 2°T)
IMire ‘|Are =y
sodurexs g wioy ayeueAdoly |
007-vdl sljsquy
‘ainpasolid [eisusn
Nw_ Hw_ Nm Hm
9z2T | 9221 ‘pajessuabal aq ued Jusbeas Juads | £6-08:A s ) o} zom\ss_z+/\0
z ‘ i zT=wW
OS OS 'S =X
|Azuaq ‘|Are ‘|Aqe =4 ‘o sejdwexa z
‘ainpasoid [eisusn
Jotem pue sajdwexa 6 Y
‘(A “ ‘o
S|oyod[e ‘aplIojydeII8} Uogied yim pajoeal pue saulydsoydouiwe N <y N N-d ‘ziiz —d.N" N
oo z ,x\H Ry gt A —— | j—
GZeT | G221 |10 sanuadosd paledionue syl pauqiyxa siawAhjod ayl 66-8G'A o
JAuin ‘|Are ‘|Ae =
|Are ‘|Are =y
sajdwexa QT
) (;.Bloww €°¢)
uonoas [ejuawiadxgy
.. Nm,m&m
veeT | veel *sdnouB [euonouny Jo adueIa0} peold | 66-TSIA © "1 8 aaa—E)
yds ‘H =
sajdwexa g w0} apuoni4
T-VSW-XamoQ
uds
ov8 | ovs GLA /nWXJo\ o usud b ? a%?\@
(;.Bloww G9°0)
SN
HO P
'uonoas [euawadxgy apdurexa T o
‘umoys si ajdwexs jsaq a8yl | GI-ZT:99 0N \/&ﬂm L N A HS N
€221 | €221 | ‘payebiisanul aiam sisAeled panlap splofexe euoysuld SnoleA | 00T-66:A ud o
45y (BuipeoT)
‘doid | "oy sjuaWWoD %/ered uojrewlojsuel juabeay

4077

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Azuaq ‘|Are =

(.Broww 0°€)
'uonoas [euswiadxgy so|dwexs g
VO
A1Anoe Jo sso| Inoyum pajoAdal pue pajelauabal aq Aew juabeal 4SSy S A ]@
GIE | STE | pasn ‘uaeainba aseyd uonn|os ay) Se daAldE Se S| ulsal 3|gn|os €6-68'A ' K ° N a0’
(r.Broww g-€)
|Ase ‘pioe oulwre ‘1Aqe =4
sa|dwexs 6 A and = ov
'uopoas [eyuawLadxgy
H-S-S_pd HS 18 g N7 N
0€CT | 0€CT "payess|o} Ajjeuonouny 1Syl 96-9€'A o - =
oy (Butpeo)
‘doid | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay
(sopynsiq) spunodwod Suurejuod Injng €' cH'c
a|dwexs T
o o (;.Bloww 6°1)
na N o S _N
6221 ‘uondas [eyuawLadxgy Z8A ST o nars e&@
1Are “Atre = o (Broww z¢-'T)
sa|dwexs 9 N ‘d =X
,-T=Uu
M0 o 1Are=
‘uondas [eyuawadxgy &/xﬁ S
Qm Y s Q R~ o ﬁx%
8¢¢T | 8¢¢C1 “Aprus opaury 68-L9'A -t
(.Broww y°€)
w0y apuon|4
ajdwexa T 9z-V 1sAegquiy
'uopoas [eyuswiadxa |4
s W\v S#(eHO?HOID) 4 caAN <@
leet | Lect “Apmis uonesiwndo JASRTASIN o - *
‘J8y (BuipeoT)
‘doud | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay

panuyjuod [J(sdpyns) spunoduwiod Sururejuod Injns 'sy'c

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4078



2HN

a|dwexa T
‘ainpadoud [e1auan HN /Wo
HO g g~ OH : s ~OH
€e2T | e€eT ‘AlAn®e JO SSO| INoyYlM pasnal aq Aew 1sAfered “Apnis onauy o' @
A (auiwrejAuin)Ajod = ov
SEOBN
BNEOS J \z =N
‘uonoas [euswLadxgy Qz\&‘ 'S H
\ | S-
‘sjoiy ajdwexa T N /z N oo O
2€ZT | ZE€ZT |40 UONepPIXO 8Y} Ul ZTd UIWEBNA JO UONOE DNA[eIed 8yl s8|quiasal
‘T€ZT | ‘TEZT | Uyoym Inoineyaq axij-awAzus suqiyxa 1sAjered suawAjod syl oSS o o HS encoS
(:Bloww 0'z-6'7)
oy ‘|Azuaq ‘|Are =
By q | +d An_>n_ . ov
‘ainpadoud [e1auan saidwexa g
z
_e_o_ _ 2
118 | 1TE “SBLIXO PUB SAUILIE ‘S|OLOJ[e SSSIPIXO Os[e Juabeay | 00T-08:A WSS ° HS o [k
(:.Broww z'1)
19y ‘|Azuaq ‘|Are 1Aje =
' (0 O]
‘ainpadoud [e1auan sejdurexa
26T | 261 “SAWIXO PUE SUIWE ‘S|OY0D[e SASIPIXO os[e Juabeay | 00T-08:A S-S ° HS—d tot06v—)
ot (buipeo)
‘daid | "o sjuawWwWoD %/ered uoljewlojsuel] juabeay

4079

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



|Are ‘|Auin =y

sajdwexa 6 Ae|o onuijoeyy
¥-S-S—d H—d
oras *AJIAI9®. JO SSO| INOYIM pasnal aq Aew 1sAereD | G8-G9:A ! ! 0 s ! ()
|Azuaq ‘|Are ‘|Ajfe ‘1qe =4
wiioy spyinsia
sajdwexa 9z-v 15Aaquy
*alnpadoud [elsus o b N
T
_ | S R s O
9€2T | 9821 paressuabal aq ued Juabeay 86-E8'A o
(-Broww 5°'1-2°1)
S10 ‘1D 19 =X
19189 ‘|AzUaq ‘Al ‘|Oe =Y wiioj apyinsia
9z-V 1sAusquiy
sa|dwexa
'uon9as [eyuswadxy _ n B
. o 8-S-S—d X—td \Nww gs.w./\@
9T2T | 912T paressuabal aq ued Juabeay 16-97:A o
(-Broww 12°0)
NZO
sa|dwexa g oy M \@
'uonoas feluswiadxa N4 s zm :w N
#(2HJ
w S
‘pawiio} ale <<J|\<< ° :wy/ﬂee 92:\
GEZT | GEZT | S1awip auidsAo oN ‘sapndad ul uonew.lo) apynsIp Jejnasjowenu| 26-SLIA S-S HS N0
(-Broww z'€)
ez POSN
usaq osje sey QT M auuojuowiuoly uo pauoddns *(ON)ed wJoy arewolg
ajdurexa 1 92-V 1sApaquiy
*alnpadoud [elsus
gzz | szz ‘uisal ay) Aq panowal si igH 08:A ©w\w© o :m@ foig JE/\@
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panuiuod [J(sapynsiq) spunodwod Jururejuod anJns €€y

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4080



'uoNoas [euaWLRdxa |IN4

JAuin ‘|Are ‘|Ajre 1re =4
JAuin ‘|Are ‘|Aqe =

sajdwexa 0z

'sdnoJf reuonouny a|geSIPIXO JBYI0 Jo 82uaIsald auy} Ul IN0 palIed gt .
22T | ZveT |eq ued suonoeay ainpadoid SIY UO 19848 Ou Sey JINg JUdIS | 00T-68:A 3 ° gt &s_s_l@
|Auayd ‘|Azusq ‘| =4 ‘o
sa|dwexa 6 .
'ainpadoid [elausn
Nm,w\ﬁm SR (&
et ‘PAAISSUO UONEPIX0-I9N0 %G UeYl SS9 | T6-GT ‘A a o 'mn s ( oé&@
|Are ‘|Are =4 ‘o
sa|dwexa g oo
‘|Are a1am Y pue Y usym Ajjenuaiajaid pawio) aiam sauojns Mgt o \
122 v, | Iffe a1em ;4 pue Yy usym sjonpoid Jofew syr aiam SapIxoyns ¥8-2:A 5 o s e @
|Azuaq ‘|Are =y
(.Bloww 0°¢)
'uono8s [eluswadxg sa|dwexs g
VO
*AIAoE JO SSO| INoYNIM pajaAdal pue palelauabal aq Aew juabeal Mgt o \
GTE | GTE |1uads -usjeainbs aseyd uonnjos ay) se aAlde Se S| UIsal 8|gn|oS 08-G9:A bt o mn eg- o' A”v
(.Bloww 9°1)
wJoy ayeponiad
706-Vdl slllsquy
|Azuaq ‘|Are ‘|Are =, ‘o (.Bloww 1)
wJoyj ayeponiad
'uono8s [eluswadxg sa|dwexa g 92-V 1sAaquy
's|AuogJed 0} S|oYod[e JO UOIFepIXo pue Mgt o o o
‘ N o [AE3d
e T2 | S|olp-zZ‘T jo abenes|d 1oy pasn aq osfe ued ayepolad pauoddns 66-T8:A bt o s ! N hv
'6EZT ‘8EZT S9IUBIBRI 93S OS|Y 1kzuaq ‘|Are ‘e =4
' so|dwexa
ainpadold [elsusn I 8 (0w v6.0)
‘pawloy si auoyns B o )
02T | OVZT | Ul JO %SG UBY} SS87 "IN2J0 0} UOJdeal IO} JI9M 8 ISnw eujwn)y G8-9/:A 8 o 'mn s o_mzé
do (buipeo)
"daid | 1oy sjusWwon %/ereq uoljewiojsuel| jusbeay

(sap1xojns) spunodwod Jururejuod anJns "¢

4081

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1Are ‘1Aire ‘H =

H =4
splwe =
sajdwexa g
, . (.Broww 6°€)
°00 %00
(o] (o]
‘alnpadoud [elauss /N/LZH /“FLzH
001-86:d Yoo ° Y Hoo ﬁ\@
1v2T | Lv2T ‘PaAISSAO S| BPIX0)INS-(S) 10 -(&) 1o} ANAIRDBI9S0819)S | 00T-06:A e & 4 o
1Are ‘1Aie ‘H =
ey ‘H =
splwireyiyd ‘fey ‘spiwre ‘H =
sajdwexa 6
(.Broww 6°€)
€00 o
‘ainpasoid [eisusn Kz
00T-TZ:d ° lekam :ooJW@
LyeT | LyeT "PANISSQO S| BPIXOYNS-(S) 10 -(&) 10} ANANDBIES0BIBIS | 00T-69'A ¢ )
1R =4
1Are ‘e =, (:Broww ;°1)
sajdwexa dAd = o
‘ainpasolid [eisusn RYRY
M, oH Mgt 1g Izm/V|o
o€z | 9veT "ANIAIOE JO SSO| INoyNM pasnal aq Aew uisal 8yl | 00T-8L:A °© © 1uBLIND 93 .=
|Azuaq ‘|Are ‘1qe =4
|Azuaq ‘|Are =y
. 4y o o
PaAIasqo SI Oy, JO uonelodiodul Sger , gl :%zﬁzv
SYZT | v¥ZT | 1IN} ‘4e1em pajjage| Qg Ul 1IN0 pauled S| uondeal UsYM | 00T-Z6:A o O OH
1Alre ‘|Are ‘1Are =4
'uonoas [eyuswadxa |4 sajdurexd yT
'sdnoJb feuonouny Mg _ . .o
. > o o Mgt g |®
€¥ZT | €¥ZT | algesipIxo 1aylo Jo aouasald sy} ul N0 paled aqg ued suonoeay | 00T-08'A o]
18y (BuipeoT)
‘doid | “Jod sjuaWwo) o%/ered uolrewlojsuel juabeay

panuiuod [(sIpIxojns) spunodwod Jururejuod anJns €'

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4082



‘0GZT @JUalajal 99s 0S|l

'pasn uaaq os[e sey 9z-V isApaquiy

110 g =X
Azuaq ‘IAje ‘|Are =y

sajdwexa QT

(.Broww 0°1)

w0y ayeuyns auanjo-d
007-vdl slisquy

o _@
L~

T16¢T | 1921 ‘alnpadoud [elauss) |  66-68 ‘A B
(-.Broww 02°0)
ws 2
adwexs T Yz,<® N ®)
HS
'uonoas eyuawadxgy
5%
€ITT | ETTT "HONg, YIM paleas) usym Sind20 [elsw Jo Buiyoes| swos 0L:A © "Heong, *(AINO?S)*0 0N 10
[Azuaq ‘|Are =4
|Are ‘|Are =y
sajdwexa g
‘ainpasoid [eisusn
o o Ho
Mg _ gt
62T | 6¥CT ‘Saua[e JO 9oudsaId BU} Ul SPIINS JO UOITEPIXO SAISIBSOWaYD G6-1A go O Heons, 0
auaydoiylopAyens |
'8¢ T 90UdI3)a1 93S 0S|V auluoiysN-(1)
(;.Broww 6°€)
‘alnpadoud [elaus sajdwexa g
onpoud auoyns ay} Ajuo BuipaiA ‘uonajdwod 0} padloy gt Ao :ooqh
¥89 | /¥2T | aq ued uopnoeas ay) ‘yuabeal jo sjusjeainba omy ueyy alow Buisn | 00T-¥6:A oo o s o
|Are ‘|Azuaq ‘1Aqe =, ‘o
sajdwexa g
‘ainpasolid [eisusn
Nm, \ﬁm . Nw_ ,w\ﬁm
oveT | ovet ‘Jom aq 1snw juabeal papoddns | £6-Z/:A o O mw roren—&)
18y (BuipeoT)
‘doid | “Jod sjuaWwWon %/ered uojrewlojsuel juabeay

(ssuoyng) spunodwod Sururejuod INJInS S°c€p°

4083

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T

N_ D N_ DD
ON ON .
g g
© 1osW
Ll *sIsayjuAs 1onpoud einyeu deys-ninw e jo dais suQ 06:A SWO HO
18y (BuipeoT)
‘deid | "J9H sjusWwWoD %/ered uoljewJojsuel] jusbeay
(sareuoyms) spunoduod Surareyuod anJns 9'cH ¢
|Are =4
9|LNIU ‘BU01BY ‘JeISe =Y
sajdwexa zT
d o
M o,\N N m\d\@
€621 ‘ainpadold [eisuen 88-0G:A ° do “_v_é
110 19 =X
ote “H =4 (-Bloww g°€)
Azuaq ‘Aje ‘|Are =
d wioy ajeuyins
Rt 9z-v 15Aequiy
'uonoas [eyuawadxy @ d Y J\& @/
\m//L/Nw_ o X s20 mms_z/\©
0G¢T | 0S¢T ‘pasnal pue payesauabai aq Aew juabeay G6-09'A o” Yo -
110 19 =X
JAUIA ‘sjunu ‘suoley ‘Jalsa ‘|Are 1le = o
‘ainpadoud [e1sua soidwexs g
p I B) (-.Broww 5°1-08'0)
'SpIaIA s|qesedwod yim AN JO pesisSul Pasn 8 ued UoledIuoS Mgt X -
2G2T | 2S2T | "SpI9Ik 1saq aneb eulwn|y "pajebnsanul alem suoddns [eianas 66-0S:A o” o O MW "eN‘OSud G
18y (BuipeoT)
‘deid | "J9H sjusWwWoD %/ered uoljewJojsuel] jusbeay

panuuod [J(sduojng) spunodwod Suruie)uod Injns s cp'c

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4084



*a1npadoid [elauaD

a|dwexa T

An_>n_u ov

onpoud n/\@ 10%0s -ud NIz/\ﬂw NN\
€25 |40 Aind 94z6 e Spioye aplojyd |AUoyNs SSadxe au) JO [eAoway 78:A ydZos® ° _
(;.Broww g'1)
18y ‘|Are ‘e =
sajdwexa 2 o
N N B
Areiq @\f)@ ° { U " mu aros N7\ @
0S 0S | ® Jo sisayluAs wabeas pauoddns-pijos dals-ninw e jo dais aup 06<:A o~ Yo /N
1oy (Buipeon)
‘daid | 'J9d sjusaWwWoD %/ered uoljewlojsuel] Juabeay
(soprwreuoyns) spunoduwod Sururejuod anJngs L ¢y €
2'T=U
O '¥HO =X
1AM *H = o Y
sajdwexa 9 )
"ainpasoud [esaua u (.Broww 09°0)
] ]
1uabeal uajeainba aseyd Ax ' o ' foNomz
uonN|os 8y} UM Jeyl panlasqo se awes ay) sem uofyeuololdap jo Z vaia 15%0S A v @
GGZT | GS2T | AnAnoajesolbay ‘pasnal pue paressusabal aq Aew JawA|od juads 26-2L:A jo o
19y ‘|Are =y (. Bloww 09°0)
‘ainpadoid [e1auan sopdurexa g £40%s
N—( v|@
1Oy HO —y £40%08
GGZT | GS¢T ‘pasnal pue payesausbai aq Aew JawAjod Juads G6-/8'A o)
JIN 410 =
1Aie-0 “IAIe ‘*H =,
1 ‘IAre-0 ‘1A ‘H =
apAyaple ‘|Are ‘H =4
|Are ‘|Aqre ‘H =
adl-d
'alnpadoud [elaus sa|dwexa OT
o y y y
‘uisal v € v € z\/z
0} payoene paurewsal 1npo.d-Ag apixouaydonu [enpisay “AuAnoe o 2 T 0 uoHron HO A F/.ﬂ
¥G2T | JO SSO| INoyum pasnal pue pajessusbal ag Aew JawAjod wads | 00T-G9:A o ¢ A z/\mu
1oy (Buipeon)
‘daid | 'J9d sjusWwWoD %/ered uoljewlojsuel ] Juabeay

4085

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



|Are = ‘.o

. . (;.Broww £2)
|Are ‘1A 'H =y N
sajdwexa /g diN3g-Sd
‘SapIwolq o Oy ﬁsz
: Vﬁ N_©O |y, vﬁ NGO N
SS90X® 8AOWal 0] pasn sem aulwe pauoddns-lewAjod "Arelql | 86<-26:d of R ° ~ ¢ oj Sy NN
6/ | proe oiwexolpAy e spremol aouanbas dais-ninw e ul uondeal sauQ | 00T-68:A Ho” HO07 e \7
|Azuaq ‘|Aje =4
|Are ‘|Aje =4
|Are =
*alnpadoud [elsus9
sajdwexa
‘ajeuoqted papoddns
yeuoq.red paj (.Bloww g)
-1awAjod yum panowal sem |eudlew Buiuels pausAuodun S| H
. . \ - Nog-d
agnl uonelredas aseyd oiqoydoipAy e yum ysem snoanbe 98-TZ:d Nm,zw\w,,:m © s, oioms, HO-gdl + y o\\m,,m -
8EG |pue V41 Yum juswieal} Aq pasowal Sem ayejAxogqledipozy G6-LLIA oo N=N A )
18y ‘|Are ‘1qe =y
sa|dwexa Gz
Y . HNOS o \@ 0
‘ulsal 8y} 0} payoene surewsal 26-68:d s © 'dvina H20D N
[e1e] GG | p1oe 210zuaq paoealun pue dyNg 9yl sabuaneds G-y 1sAaquiy 18-9G:A 07 "o /\zHon/\/\w_/\g
_\Cm HHW_
sojdwexs g (r.Broww g2)
‘alnpadoud [elsus
2HN o YHg &
g1 HE faNN
S¥S i7%°} "SJUSA|OS J1|0YOI[e JO asn 8y} salinbas uonoesay 86-L6:A 0”0 _ +/\®
|Are =
sajdwexa
(-.Broww 5°2)
L H0s H
N N
*alnpadoud [elsus — [OH'
§6-06:d Olros.
15§ 'sISayiuAs Areuq e jo dals auQ ¥6-2E:A o o
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panuiuod [J(saprureuojng) spunodwod Sururejuod Injns L €y

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4086



|Are ‘|Are =,y
|Are =4
wioy ayejAxogedoiyua
sojdwexa ¢ 9z-V 1sAllsquy
'sainpadold [elausn
Nm .m/ﬁﬂm S a8 N+z Y Hm/ﬁm\mms_w_ /\@
092T | 092T 'sa|iydoidale se pasn osfe sapifey [y G/-99:A s s
18y ‘|Ausdouia) ‘|Are =y
sa|jdwexa 9
1
[ o
fz#ﬂﬁoz " 4j/oz e
65271 ‘uonoes feuawuadxy | 86-G6:A a © S o (%)
18y ‘|Azuaq ‘|Are ‘|je =4
pIoJa)S ‘pIoe oulwe =
sajdwexs TT »n
. N/
86<d 24500 HZ0D M z.o..z A(VJ/\G
0€S | 89CT ‘ainpadoud [eisusD 98-VEIA © Hs,H L
Bloww o
18158 ‘|[Azuaq * 11e = o GBI 0’e)
S10 ‘12 g =X w0} ayeladeoly |
-V 1sAlaqu
sojduwexo T 9z-V 1sAlaquiy
s 3NN
«m.w% X—d - J\ +/\®
1G2T | /S2T ‘uonoeal Buimoljo} parelauabal aq ueo Juabeay 96-9G:A ° (S o
(.Bloww 9'7)
IKre Yol =4 |Are ‘|Are =,y
w0y aejoly L
sadurexa 1 9z-v IsAl1aquuiy
s /ﬂNm e} %Nm
952T | 9521 ‘palesauabal aq ued Juabeas Juads | /6-G8A o o o S mwzq<@
s (Buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

(spunoduiod paje[al pue s.19)s01Y) ‘S[AU0qIed01Y I,) spunoduwod Surure)uod Inyns §°cy e

4087

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



119 =X
|ABredoud ‘|Azuaq ‘|Mje =4

e =4

w0y} ayewogsedolyng
9z-v 1sAjlequy

S

N_ S X_.d Ay A
A : v om @)
5921 96-65:A s ° R
11D g =X 1Are ‘H =
JAUIA ‘|A1e ‘Yol = (.Broww g-€)
1R4e =,
w0y areuogtedolyid
sojdwexs g 9z-v 1sAjlequy
'uonoas [ejuswadxgy s
o s__ .M X
O M\ Y @l mws_zé
92T | ¥92T ‘uonoeal SIy) Ul pasn ag Aew sapifey Arepuodas pue Arewlld 66-2S:A s o el R
|Azuaq ‘|Are ‘1qe =4
sajdwexa QT
‘ainpasoid [eisusn
ons Jﬁo ~d HO — ¥
€92T | €921 'sjoyooe Arena) << Arepuodaes < Arewud :AlAnoeal Jo Japlo 16-0:A s ' © ' 1PN %sD B “_v_é
1AM = ‘M o
sajdwexa g
o o o
M c T u .m
m_zW\/mﬂN ons iW\W_ﬂ O 1PN 28D ' IJo\/mﬂ
29zt ‘ainpadoud [eisuen 06-07:A w\ s ‘ “_v_é
auo1ay ‘|Are ‘|Ayre =y
|Are ‘|Are =y
sajdwexa
o
X +d D ~F o
s =(d u
S 09 z /%ﬂw_
192T ‘ainpasoid [eisusn G6-07:A \w > @
18y (BuipeoT)
‘deid | "J9H sjusWwWoD %/ered uoljewJojsuel] jusbeay

panuiuod [J(spunodwod paje[aa pue s.19)s901Y) ‘S[Auoqredory ) spunoduwod Jururejuod anjns §°cy'c

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4088



1Rt ‘H =4
a|dwexa T
(Bloww 1°1-02°0)
3 ud ud
692T | 692T “ainpagoid [essuss s /zﬂ :“a/ e HO
‘8921 | ‘8921 68-29:99 - owm I i
'192T | ‘2921 ‘synsal 1saq ayy aneb s =, V.-TEA o] o H«fz<®
(.Bloww 0°¢)
'uonoas euswadx3y a|dwexa T
VO
AIAnoe Jo SSo| Inoynm pajoAdaal pue palelausbal aq Aew juabeal 0=dtyd ydd ) é
GIE | GTE |wads -useainba aseyd uonnjos se aAlde Se S| Uisal 9|gqn|oS LA o ovo
a|dwexa T doafe|n
0O -_d®yd Ydd
LT€ 'ainpadouid [elausD G8A h © ‘OH ‘MIN %oé.dé
(.Bloww ¢°1)
'uonoas euswadx3y wiioj ayepoliad
92-v IsAl1aquiy
sajdwexa T
‘paquosap osfe
S| SBPIX0JNS 0} SAPYINS Jo pue sapixo aulydsoyd 0y sauydsoyd jo 0=dfud fydd ol mm_zz<®
TvZ | TPZ |UuonepIxo ‘sjiuoqied 01 S|OYOJ[e JO UONEPIXO ‘SoIp-Z'T Jo 8beAes|D | 66-98:A o - +
‘19Y (Buipeon)
‘doid | “sod sjusWWon %/ered uojrewlojsuel juabeay
spunodwod Sururejuod snioydsoyd p'¢
1Are =y
sa|dwexa 6
Nw_\,_ZJ.ﬂO/w_ Nm_\,_Z/ﬁj_o + HO ¥
T (o)
99¢T 'ainpadoid [elausn 86-8G:A S S uxé
1Are =y
sajdwexa g
Nms_zJﬂm.m Nm_\,_zJﬂo.w_
9921 06-0E:A o oMW d @
19y (Buipeo)
‘doid | “sod sjusWwon %/ered uojrewlojsuel juabeay

4089

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



Y =4

sajdwexs g

IO, o
0-47 +
o
7 N\
fg © HO
[AXAARAN 0L:A OH 10708
(;.Bloww 2°2)
1fire =4 v
IAie-0 “IAre ‘IAre ‘H =d ‘. d asgl-d
|Are ‘|Ajre =y
ol e 2o ¢ N
mmJj/Tﬁm X0 | JL\J:\ Z\AZ
‘ase( auipiuenh o d4-on © LH0Y- T < é
89TT | 89TT |dHBwWoOUOW 3y} Se 8AdaYye se sem juabeas ouawAjod syl 86-0L:A o 5
(;.Bloww 2°2)
101 =4 v
IAie-0 ‘lAre IAe *H =4 agald
|Are ‘|Ayre =y
NW_ aw_ NN_ aN_ A N
2o T gl T U@
‘aseq auipiuend 207X, ©'o Y-
89TT | 89TT |oHBwWOUOW 8y} Se 8Adaye se sem juabeas oudwAjod syl 86-0L:A 3
1fire =4
1Rt 'H =4
JAuin ‘1188 ‘|Are ‘|Aye ‘H =4
sa|dwexa g
HO O u
mw__oln_\ﬁﬂw__ LHO _g- LT
RZloRglll ¢ o nw, o} G
TLCT ‘alnpadoud [elaus 96-8LA o
11 =y
sajdwexa g
BNO 3NO
_U/L;x ws_o,a,;x
0.2T 168LIA 5 © d s )
9y (Buipeo)
‘doud | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay

panuuod [Jspunoduwod Sururejuod snaoydsoyd ¢

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4090



18y ‘|Are ‘|e =4

sa|dwexa g

(Broww g-€)

‘ainpaooud [eisusn HO y mwﬂ\
Y] Lﬂﬂﬁm 5 0" _W\ +b
§Lel | slet ‘pajokoas ag Aew isAered | 00T-€G:A 0 K
o (ButpeoT)
‘daid | 19y sjuBaWWoD %/ered uoljewJojsuel ] juabeay
(SuonIBII PRI PUR [0P[Y) SUONIBIY [°Lp°€
suonoedY Lb°¢
1D g =X
|Are ‘e =4 .
sueuuels ‘|le =y (;Bloww 1°2)
auajAyaAjod
'uonoas [eluawiadxa |in4 sajdwexa g 10 poabdon taniarT
"SYIUOW € JAAO IO} duexay s 1oUS =4 (y X
/80T | L80T |J8pun paiols aq Aew pue suoydosAd-uou si wniyyl pauoddns 28-29°A o :|o
o (buipeo)
‘daid | 19y sjuawWwWoD %/ered uoljewlojsuel] juabeay
spunoduiod Sururejuod uly, 9p°¢
21e|As0] ‘ley =X
|Azuaq ‘|Aje =,y
. sa|jdwexa 9
ainpadold [elausn
€,
v.2T | vi2T “WNIUSISS BU} YIIM PTRID0SSE INOPO OU SBY UISAY | 86-F8A et o Xy Hos mzw_é
(:.Broww 6'1)
w0} apius|as|Aiy
X 92~ 1sALeqUIY
1Azuaq ‘|Aje ‘|Ae |Loe =y
16-€6:d € @
€121 | €121 ‘ainpasoud [e1auas) | QOT-9L:A 4o ° X Ha3S "o
oty (buipeo)
‘daid | 19y sjuawWwWoD %/ered uolrewlojsuel] juabeay

spunodwod Sururejuod WNUIAS Sp'€

4091

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



98:7T = g:e sjonpoud jo oney

1onpoud pajelnjesun-g‘n ay Jo pIaIA 906 SaAIB Jawouow ay |

a|dwexs T

o o N

(.Bloww o0)

paye|nsdeaus auj0az

N
C

6.CT | 6121 00T-A o
sajdwexs g
N HO N w0y apIXoIpAH
m Q o Jb M ﬁ\L 00t-vdl snsquy
o J OHO
8.¢T [¢]
‘uonoas feuswadxy | Gi-BEIA OH HO JEQ@
a|dwexs T
*alnpadoud [elsus
‘UMOUYS }nsal 1sog % ) "
"apuojyd wniyy| pue siawAjod 3|gnjos Yium paurelqo alom sinsal G/:99 ud o' g ( ud 2/\@
/22T | 2227 |1s8q ayl ‘parebisanul aiem saseq duawAjod [esyd |eianas N HO o /_\
(;.Bloww €2-8'1)
19y ‘jAre =4
plojexe ‘|Axe =4
sajdwexa g
sa|dwexs
HO
Jonpoud £2-0:99 o B %Nm .
9/2T | 9.2T | Jofew ay: se paurelqo sem Jawonueus-y ayl ajqedidde aiaym 19-G:A ¢ LJ.H o o NO_ ﬁw.w./\@
19y ‘jhre =4
(;.Bloww 09'0-T¥°0)
sa|dwexa g
plojexe ‘|Ae =,
HO
Jonpoud G-0:99 u A ﬁwm € uNOT(E
9/2T | 9.2T | Jofew ayl se paurelqo sem Jawonueus-y ayl ajqedidde aiaym GE-9Z:A ¢ LJoﬂ © o o ﬁw_q :.ox:mvz/\®
1oy (ButpeoT)
‘daid | "19y susWwwo) %/ered uoljewlsojsuel] juabeay

panugjuod [(SUOIBIIL PIJB[AL PUR [OP[Y) SUONIRIY ['L'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4092



'uonoas ejuswadxy

9JLNU ‘aU0}DY ‘18]S ‘|Ale ‘Bpiwe =,
3|UNU ‘BUOIY IBISD ‘Bpiwe =Y

sa|dwexa g

(e]

4
Nw_fw\/@\z ° ° A+ O?@\zwo

€821 | €G¢ ‘wajgoud e sawnawos sem xa|dwod duiz buinoway 86-29'A .
1A190€-0 ‘H =,4
onlu ‘|Aye-0 ‘AxolpAy ‘1eise ‘D ‘sulwe ‘H =y
sa|dwexa g
o
QL
. +
ainpasold [eiausD ° 8/ y -
2821 *PAAISSO SeM UoeIpPAYSp JUBNWOIUOD €6-98:A | ¥ G
2'T=u
sa|dwexa g
° o
'ainpadoid [e1aus9 N . o)@
S50 o I
1821 'SUOIIPUOD 331§ JUBAJOS Japun ade|d %00} suoioeay 96-76:A G
1Ae-0 *H =¥
oniu 4a1se ‘H =
sa|jdwexa
o (o]
‘alnpadoud [elausd _ o>®/
v
SaaeharaNe o -
1821 'SUOIIPUOD 331§ JUBAJOS Japun ade|d %00} suoioeay €8-2LA | & i A G
1Are ‘|Aqre =,
1Rtre ‘H =4
sa|dwexa g
wJoy uojoid
. o o y M 0§ xamoQ
uondas [euswadxgy o I A~z
o [s) o €
08¢T 'a[eas B 0OG< UO 1IN0 palIed suonoesy G8-09:D ¢} H 81@
‘Jay (BuipeoT)
‘daid | ‘J9d Ssluswwo) %rereq uoljewlojsuel juabeay

4093

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



NO ‘lAre =¥
|Are ‘|Aqre =, ‘.o

sajdwexs g
y (:Broww £°9)
z T NK ﬂm
bl b
8Ly | 8L¢ ‘ainpadold [eisusn 98-GG:A H7ON O HTON o M IG
JAuogued ‘ajunu =y
IAre ‘A =, ' (;.Broww 6'v)
sa|dwexa g w0} 9ye180y
€ xamoQ
g o o g
Hoz o ON wﬂﬁ 2v0 3NN 6
98¢T | 98¢T 'uon9as [eyuswadxy 00T-€:0 e o . o,
auoyns ‘191sd = Y (. Blowuw z7-06°0)
8.6 92UBISJDI 89S 0S|y sojdwexo z o
‘alnpadoud [elsus9
&vHAI jcn_ + (4 _ON .
L6 “Apmis onauny | G6-LLIA NS ud o Ho tomn_~_AB)
m__z__&%mm_ =¥ (. Bloww 5g°0)
-1
Tv-WOW
sajdwexa 9
HO
° HON aﬁm Z/ﬂZ/&/\O/\/\@
0
G8¢T | 68¢T ‘ainpasoud [elauag 86-6:A o Fz
S[LNU ‘Bu0ldY IAl1Se = ', Y
1A4e *H =.d
JAuin ‘|Are =4
IA4e *H = d
sa|dwexa gz
d (;Bloww 62°0-89°0)
‘ainpadold [eisusn Y
86-0:A ¢ HN RYRPRINL v
82T | ¥8¢T '10J0B8I MOJ} B Ul N0 PaliIed aIam suooeay 00T-0:D ATy (8] o LAHN >\®
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panu1juod [](SUOIBIIL PIIB[AL PUR [OP[Y) SUONIRIY ['L'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4094



19y ‘|Are =y

sa|dwexa 6

s T
oN o+ T
an A o]

9Zd3 1ed01Aul

()
6821 ‘ainpadold [elousD | 86-G6:A ©
1Ae ‘H = |Are “1Ae =
18y ‘1A |1re =,
wioy arejAxoqred
sa|dwexs T av-dl supsquiy
‘ainpasolid [eisausn N o
) :ovf\oz - mmjﬂwm = /_ﬁo _ ﬁsi&@
88ZT | 882T ‘sapAyaprle aneydije Buisn pansiyoe a1am s)nsal 1sag 00T-9:D o o ! +
1Ae ‘|Aqe =,
sajdwexa ZT .
1Rtre ‘H =4
'uonoas feuswnadx3y NO
Ho N Y ap-dl aNpaquy
}N — ¢
"(9659:0) Aluoroejsies o (¢} NN o
/82T |10®al 10U pIp Sau01dy ‘auouexayojoko jo uondadxa ayl YIM | 00T-0Z2:D o Nﬂmz<@
2'T=u
sa|dwexs g (.Bloww z'T)
v TV-WOW
o3
o o3 . ZO\JA
o o HO EOAN /\/\@
8.6 | 8.6 ‘ainpadold [eleusD | 0S-GEIA 2N
(;.Bloww z°1-88°0)
a|dwexa T
TV-WOW
'] /6 doUBI9J2) 89S 0S|y
13°00 2
8.6 | 8.6 ‘2INpa20Id [eI8USD) | G-LLIA NO ° HOO N o<® I@mms_m/\/\@
‘19y (buipeo)
‘daid | ‘1o sjusWwwo)n %rered uolrewlojsuel] juabeay

4095

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



|Are =4
|Are ‘|Ajre =y

sajdwexa 9

‘uonass [eyuswadxgy AN N-ov o mn  J e Nov
oW Y ov|\
986 ‘pasinbal a1am uoneipel aAeM0IDIW JO S|aA3] UBIH | 00T-0L:A o “_v_é
18y ‘|Are ‘1qe =4
sajdwexa 9
S S
‘ainpadoud [essusn :zvfz: Wm_ . o<‘zvy/zx
N °© o N
62T 'suonoeal uoljeulwid pue uoiesuapuod pides AIaA G6-CLA o o @
|Are =4
sajdwexa GT
N N
o s RN S
Vm/\ o M % N Ufmdv
062T ‘uonoas feluswiadxa N4 86-0L:A v N é
IMie-0 ‘spiwe ‘|Are =y
sajdwexs g
[¢]
Jo Ny y o
o ey @ 3
o o o 4
o (o] [e]
880T '2.npadoud [e1susn 0.-VS'A o @
|Are ‘|Ajre =y
sajdwexa
(o)
HO B o
o o RSl
° D A )
Y] o o (o) o) o 7
880T ‘alnpadoud [elaus PG-EVIA i @
J8y (BuipeoT)
‘doud | "oy sjuaWwWoD %/ered uojrewlojsuel juabeay

panu1uod (SUOHIBI PI)R[AI PUB [OP[Y) SUONIBIY L€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4096



(Bloww 6 1-0°T)

a|dwexa T
TV-INOIN
S6CT | S6CT ‘pawiopad sem isAjered Jo Alpioe ojul uonebinsanul G8-/G:0 .._mOm/\/\@
a|dwexa T
‘uonoes euswiadxgy - Amcmzmzon - Ov
13200 3
‘wnissejod [eploj|0d UBy) Uoesuapuod ° UQ P u N
/80T | /80T |uuewxdaig Bupowoisd e aAN09ye alow sem juabeay 68'A 13900 é
IMi1e-0 ‘AxolpAy ‘suiwe =y
sajdwexa /
"2inpaosoud [essusD o o _*¢ o o uijoe
Lo\ \\, . o loex
‘umoys si ajdwiexa 1sag ay "palsal aIam Spl|os N o o U + vAo
ojueBloul JBYl0 [eJIBASS "SBU0ISY UYIM paadoid Jou pIp uooeay T6-28:'A o o @
v6ZT
19y ‘IAre 1Are =4 o
sajdwexa 6
o
'2inpadsoid [esouso vAo M oHMm N vAo
o Ry (8] o o
€621 ‘pasinbai a1em euiwnfe jo sannuenb abire 00T:A o) @
18y ‘|Are =y
sajdwexa g
‘ainpasoid [eisusn o u ° 0T M 9HUO|[LIOWIUON
' o
‘Juspuadap ajensqns sem onel z/g ° O MW oa ” U/\//fo
262T | "'uanib are synsai 1saq ay] ‘parebnsanul sadAy poddns [eianas 26-VSA @
18y ‘|Are = o
sajdwexa 6
o
N2 R
N o MW oq ’ @
996 ‘ainpasolid [eisusn 26-TLA ud e
18y (BuipeoT)
‘doid | "oy sjuaWWoD %/ered uojrewlojsuel juabeay

4097

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(.Broww £-2)

a|dwexa T
pare|nsdeouy
ud ud
"SuoNoeal [SeyYdI\ PUE [Op[e 10} S|GEINS Sem ano JWf\JA;a 2o /\ﬁ . Y
662T | 662T |1SAereD ‘panIasqo sem IsAjeled Jo asnal uo AlANOE JO SSO| ON 16-S6°A O ud O o BNISO 0 mEovuwé
(.Broww £2°0)
a|dwexa T
o
HO
k <
‘perebnsanul | 06-8T:99 moy\Q - VHA - \@ s
K O g SWLO ' o7\
862T | 862T |9J9M SUORIPUOD UONOEal SnoleA pue JawAjod [eliyd puodss v 0/-8Z:A O HO o S
(-.Bloww G°1-08°0)
|Are ‘H =o WO} WNIGISNA
ST-V IsAlaquiy
sajdwexa g
'uonoas [euswiadx
1995 [eluswLiadx3 %Owé“ o
‘uanIb ose sem auiwi ue yum ajdwexa /W@ o D ﬂw_
0T €0T |9dwis v "8aAnoa|asoaldlselp sem apAyapjezuaq Yim uonoeay 18-VEA HO O oswr O :__ve,lo
(.Broww 010)
iee
2HO N
pad
ZHO- \a
a|dwexa T ud r_n._ OO ™
"sainpadold [elausn o :n_/\Ja:n_ v "
vL: HO © h M Y (inpd
162T | 162T *AuAnoe Jo sso| Jueayiubis Inoynm parelauabal ag pinod uabeay 6:A ) o DNISO |o
IKire-0 18y ‘lAre ‘1Are =,y
1011 'H = 4
18y ‘proe ollAxoqued ‘|Are ‘|Aye =y
sajdwexa 8T
'uonoas euswadxgy "y u 0T M 9HUO|[LIOWIUON
g ¢ y
‘SUONIPUOD o }ﬂm A J\/Nm s
06ZT | 931} JUBA|OS Japun IO I9Jem Ul N0 PallIed alam suoloeay 06-TS:A O Ho o SWLO o @
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1juod [1(SUONIBII PIJR[AI PUR [OP[V) SUONIBIY ['L'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4098



'uonoas [ejuswadxy

QEIVER)

QD —— 39 L

a|dwexa T

€OET | €0ET | sem Ananosjasonueus oN ‘parebnsanul sjAyiydeuigAiod [elanas 00T:D O  OswL SWLO o
(-Bloww 05°0)
aualfisAjod ajgnjos
19
o1, L1
- N =
: e
ajdwexs T [
9z:98 L SO
2OET | 20€ET “auejuad yum uonendioaid Ag panowsai Ajises aq pinod JawAjod €0 (o) SW.10 S zb
18y ‘lAre ‘e =
1fire =4
. sa|dwexa
ainpadsold [eyuswiiadxa [N | 14 0T M SUUO|IOWIUON
mous Nm N pabueyoxa wniuwny
) T
S| 9AII09Y9 ISow 8y "parebnsanul spioe pljos 1aylQ Juauodwod <8 }ﬂm ° oﬂ LS W,
TOET | TOST |opAyspre ay) jo peaisul pasn ag p|nod [elade |Aylawig 16-89:A SWLO O z@
1£1re ‘H =4
IAHe-0 ‘IAre ‘1Ae =,
1R1re ‘H = ‘o
IAie-0 ‘IAre ‘1Are =y
sojdwexsa G O
“ainpaooud [eisuss oo - on O 2
R
‘pasnal pue pajesauabal aq Aew 1sAfered Mmmnyﬁm ° omo “osw  *od L/ﬂﬂm Q
00ST | 00ET |1uads 'swaisAs Mo} pue yareq Ylog Ul IN0 pallied alam suonoeay G6-2LA WO © SWLO
1Rtre =4 .
sojdwexa ¢ O
“ainpaooud [eisuss N “ . on O 2
‘pasnal pue parelausabal aq Aew i1sAjered :n_J\fﬂﬂm ) % * NW_M_M/OWﬂ Q
00€T | 00ST |1uads "swalsAs mojy pue yoreq yioq ul IN0 Palied a1am Suonoesy 96-6L:A SO O ’
1oy (Buipeo)
‘doid | “sod sjusWwon %/ered uojrewlojsuel wabesy

4099

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T

(.Broww £-2)

pare|nsdeouy

ud ud ud 4
"aujwelAzuaq pue apAyaprezuadg woy njis uy /zﬂjoa ° LM_M + J_,,_
662T | 662T | pawio} aq os[e Aew aulw| "ISA[ered Jo asnal uo ANAIOE JO SSO| ON 06-88:A ud - Hd mepovuwé
1R ‘H =,4
lle-s ‘|Are =4
|Are =4
18y ‘|Are ‘1e =8
g (:.Bloww ov'0)
so|dwexa §
‘ainpasoid [eiausn qx y 410)95
o o ATy NiL
‘AiAnoeal fensn ayy Buisianal ‘sapAyaple JaAo saujwl SajeAnoe JZWJOﬂ ° QMEHWOT + Ny A\F\Y
086 | YOST | AloAnosjas sswAjod syl 1eyr paledlpul sjuswuadxa uonnadwod 66-8G:A H- ‘
(pd Broww ov°0)
a|dwexa T
492
ud
1d,200 ud 501d . ud o OO
wy P ud MO ~pa 9
‘ainpasolid [eisusn N N . o d
18:99 @ o N \Q SNISO ud OO D
162T | /62T "AIAnOe JO SSO| aWos Yum pajesausbal aq pjnoo juabeay G6A | WO o
11 =
11 ‘H =4
|Are =4
sojdwexa QT
! SIL-uoljeN
d d H ]
mmJX/\ﬂm ° mm/\ s ws_kmowvA@
514 ‘alnpadoud [elaus G6-8:A o SW1O0 o I
a|dwexa T (.Bloww £°1)
‘ainpasolid [eisusn
2 Lo)stos
*AJIAI9€ JO SSO| INOUIM Pasnal pue mmﬁVAT.E \Wﬂmm_ .o /9?\@
185 | 18G | paianodal aq Aew isAfereD "iayem ul pawioyad alam suonoesay 86:A O HO © £9NISO o
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1juod [1(SUONIBII PIJR[AI PUR [OP[V) SUONIBIY ['L'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4100



a|dwexa T
130 130
X w0 -
> eI > &(28NN)d
17 | Oy ‘uonoas eluawyadx3 v8IA o o @
‘T =Uu
a|dwexa T N,H _
10 1d =X
o
'uonoas [eluawiriadxy g ° ooy
89:0 \MU\ oHoeN T AN x "
G668 | S8 '9eds welB-ninw uo N0 paled ag pinod uonoeay 00T:A o
"oy (Buipeo)
‘deid | "o sjusWwon %rered uolrewlojsuel] juabeay
(SuonILBAI PAR[II PUE [PBYDIJAl ‘UONRBIAN[V) SUOLIEY 7'Lb'€
|Are ‘|Are =,y
sajdwexa 2
Am:___cg_oa = ov
'uonoas euawnadx3y ° o °
o [eE pyw— w + 03N
109V ‘NO3N
90€T | 90€ET “(1sAlered ouawiouow ueyy 1aybiy) L<:T = Ol JUBUAS | 89-TGA aHN O o) Q)
1011 'H =¥ ‘d
1Kire-0 ‘|Are ‘1Are =,y
|Azuaq ‘|Are ‘e =4 NO
e ‘H =4 o
ON
1Are =y w\ﬁ
sa|dwexa Gg
mN_ mN_ o
*AIAIOR JO SSO| INOYNIM pasnal aq Aew 1sAje1e)d ‘sapAyape et }E E u H B u o
Jo @ouasald ay) ul ANAIDSISS BUIWIPe 1US||99Xd Pamoys pue OHN ¥ o %1/1.\ * mm.zoﬂ& oX\opﬁ@/
GOET | GOET |suonipuod Jesnau Japun pawloyad sem uonoeal adAl yoluuep 00T-0:A M SW10 A 3
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4101

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1A1e ‘*H =4

1Rt =4
wJoy areuoayig-g
sejdurexa g 006-va 1SApaqUIY
‘uondas [ejuawiadxgy o A
o o @
1—8IN - €,
‘sannuenb Bulkiea ul panlasqo aiem o et o ovmm ws_q
€e8 | €€8 | sinpoid-Aq uoneldie-0 pue uonelfye-O Ip ‘uonelfye-D OUON | S6-08'A o e
a|dwexs T
*alnpadoud [elsus
Jwﬁ\ Y
185 | /g5 “Jonpoud paymnsgns-ip ayy AjAIsnjoxa aneh Juabeay PEIA o o o o © P é
a|dwexs T
(aweo= Q)
‘alnpadoud [elsusD
NP i T Y
185 | /g5 ‘Jonpoud pajninsgns-ouow ay) AjpAIsnjoxa aneb juabeay o o o © uxd
a|dwexs T wuoy apuon|4
Le-v 1shaquy
J\fw , N .
ovg | o9vg ‘ainpagoud [essuss | 02-09:A o o o'l o o 3 mgdé
a|dwexs T
ud yd
N _ " " N _—,
aNZ00 —( Lsn_ © 18N 00N apz0n s L;n_
LOET 00T-A ng @
1oy (ButpeoT)
‘daid | "19y susWwwo) %/ered uoljewlsojsuel] juabeay

panunuood [](SUOIBI PIIE[I.I PUE [SBRYIIJA ‘UONBIAN[Y) SUONILIY T'Lb"€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4102



119 =X
IAIre ‘1oire =4
|Are ‘apiwe ‘e ‘H =4

sajdwexa /T

° o
¥y ¥
:
HN yf\_m 5 HN yfﬁ_
NO (9] z NO

w0} 9pIXOIPAH
00v-vdl dsquy

HO 822/\@
- +

80€T ‘uonoas _mucmE_‘_wam Z28-€T-A
149 =X
1Aire ‘1oire =
sa|dwexa g w.oy apIxoIpAH
00v-Vdl aupaquy
'uonoas [eluawiriadxy o o3
NO L/qom ~5 zo\Jﬂ @
. . O X o HO  falN._-
80€T paAIasqo sem uonelfyfelp swos | TG-TEA 0 - +
(Broww +Z-1°1)
ajdwexa T adl-d
*alnpadoud [elauss
na o3 Z\Jz
-Apms anauryy No A O = NO Ny FJ
8// 8// | 'PanIasqo sem uone|Ayje-Ip 19A0 -ouow 10j AJIAIDSIBS PO0D A o ®"Jana ° N /\@
1Azuaq ‘e =4 (.Bloww )
so|dwexs g 007~V aupaquy
o o o o
'uonoas [eluawiiadxy o 3N
o L5 @
60€T | 60T ‘pasnal pue paresausalal sem uisay 68-8L'A gA °© o
149 =X
Auin ‘1oqre =4
so|dwexs ¢ W0} BpIX0IPAH
00v-Vdl aupaquy
'uonoas [eluawriadxy 130 o3
o 'X- M\J% HO EaAN @
80€T "POAIBSUO SeM UoRBIA[eIp BWOS | ZL-GGIA i - g
‘19y (buipeo)
‘deld | ‘19 suswwo) %/ered uoneuwlojsuel| Jusbeay

4103

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



S[LNU ‘U0l 11SD = Y

14 *H =,4 "o
1R4e =y
(-.Broww z°1-06'0)
“ainpasoid [elauss sa|dwexs g N
u Tr-WOIN
‘pajoalep el Y B
10U 9J9M SUONESUSPUOD JALI0 PUB SUONesLaWIP ‘sjuswabue.real m_woov/WJﬂE ° m_oﬂ\fm - I\ﬁﬂ& ¢
8.6 |uybnoyie ‘penlasqo sawnswos alem syonpold uonippe s|gnod| S8-0T:A A 0 o o HO. m§7+_/\/\®
s|uu ‘19188 ‘|AMje =4
1&ire-0 ‘iMre =y
sajdwexa
(-Broww z'1)
o.
g Tv-WOW
%/ . Nm\JﬂH
o 2 o o o .
3 9)
8.6 | 8.6 ‘ainpado.d [eisusD G8-0T:A o HO _z_w_/\/\@
110 g =X
1AIe *1Azusq ‘|Axre =4
IA4e *H =4
1A4e =y
sajdwexa g
*alnpadoud [elsus N \ (_Bloww 0'T)
‘ainpasoid %_Ljﬂﬁm ~ 3 /Wﬂm
TTET | TTET |SIUI Ul @AOBaIUN 8lam Sapiwoiq Alepuodas pue Alewid| z/-09:A 0 O "= wmso 2ouz—)
S[LNU ‘U0l ‘118 = Y
s|UNU ‘191S8 ‘Bu01ay ‘apAysple =4 W0} 9pIX0IPAH
JAe 1Aqe ‘H =, o 0T¥-vdl slpsquy
sa|jdwexa 8z wio} apIXoIpAH
00v-vd| supequy
v et e W
<] 2]
oTeT mmL/bfﬂm ) mm\f S HO NN /\@
‘2LTT ‘palsal aIam UIsal Jo sadA) uaiayiq GL-0:A o -+
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panunuood [](SUONIBI PIIE[I.I PUE [QRYIIJA ‘UONBIAN[Y) SUONILIY T'Lb"€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4104



(.Broww 0g0)

a|dwexa T
‘ainpasold [eisausn
o o °
‘umoys a|dwexa 1sag ‘abexul| Ja1sa ay) pue JE o
JawAjod ayl usamiaq Jaoeds ay) Jo yibus| ayy Buikrea Aq auipiuinb /8:99 eno ° ) 3 vlg
€TIET | €TET | pue auuinb ylog woly paledaid osje alem sisAjered Jaylo G8'A o no
N
N0 : Z
Ho [H
N
s
a|dwexa T L\
o
'uono8s [eluswadxg o o | o J\mo
. . ENe) JL © NO °©
uanib ale s)nsal 1saq G9:99 o i "o g
€19 | €19 |8yl parebnsanul aiom sureyd Iaxul| JUSIBYIP UM SUISDI [RIBASS 88'A o
(Bloww £-€-22)
a|dwexa T HO *00H ‘4 ‘10 =X
'uonoas [eluswadxa |4
o o ° sa|jdwexa
Ansiwayooalals aysoddo yum 1onpoid JW: o
ay) aneb ‘Ansiwayooalals aysoddo ayr jo puebi| e yum uisay oo o g . vlg N \/\G
ZIET | ZTET | "parebnsanul sem uisal ayj Jo Buijuil-ssolo jo aaibap ay) o 19943 | 00T-0Z:A o WO X ho~N
(Bloww €/°0)
HO ®00H '4 10 =X
sa|jdwexa
a|dwexa T
o o °
'uonoas [eluswadxa |4 JE o X
CIET | CIET 'S)nsal 1saq 8y} aAeh areuoquedlq pue apuonid =X | 00T-EE'A o
"oy (Buipeo)
‘deid | "oy sjusWwwo)n %rered uolrewlojsuel] juabeay

4105

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(Bloww 8'2-67)

1Are ‘|Are-o0 =
o
o
Of =g
ZON
(.Broww g'1)
|Are ‘H =4
sajdwexa g O
'uonoas euswiadxgy B
.4 ND 1 O QD v
o€ JusjeAinba aseyd uonnjos ay) uey) spjaiA Jenaq aneb uonoeal Hfh A4 _NO O
o€ ‘6z |uabeas payoddns-pijoS "aAISUSS aInisiow pue Jie sem juabeay 6-06:A #7750 00
(;Bloww 82-52)
1Are ‘|Are-o0 =
o
o
Of =4
ZON
1Are ‘1Aire ‘H = ]
Ife-0 ‘|Are ‘apiwe =, (-Bloww 5°1)
'uonoas [euawadxgy sajduwrexs 6 _
‘apiwejAdoidosiip wniyy| ouswAjod
H 0 n =v
payesauab os|e 3| usajeanba aseyd uonnjos syl ueyl spiaik u Y] ’ O <)
62 |Janaq aneb uonoeas yuabeas pauoddns-pioS "dAnISUSS ainisiow Y] A ‘o0 o ¢ \JOﬂ O
o€ ‘0 | pue Jre sem juabeay ‘nyus ur pasedaid sem tawAjod wniyuAiL 86-88'A o
a|dwexa T
arel} wnipueds payeinsdesusy
‘ainpasoid [eisusn o ud ano ud ud
JXQ — . /\Jﬂ
662T | 66CT *RIATIOR JO SSO| INOYIM pasnal ag Aew 1sAfered | 26-26:A 0 ud o © SWLO ° wors @)
a|dwexa T
o} o
‘ainpasoud [esaua o} Hd ud ud o
s ! 2 vA Mﬁi T vA M
o 8} o o
880T ‘auoje eulwnfe Buisn uey pjalA Jaybiy aneb uonoeay 8L:A o) o) o) “_v_é
oy (Buipeo)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panunuod [(SUOIILII PIYL[RI PUR [PRYIIIA “UONRIAN[Y) SUOICIY T'Lp°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4106



JAuin ‘|Are ‘|Ae = o

sajdwexa TT H-uoieN
'ainpadoud [e1aus9
o \m/ ﬂm/:\O/%ﬂm . 3 :dm%
9TET | "9|9A%81 yoea Jaye ANAnJe U] SSO| B UIM Ing ‘pasnal aq Aew uisay ¥6-0:A o o o 0 s 474
|Are ‘|Are =4
|Are ‘iAqre ‘H = o
sajdwexa 0z
d W0} U0J0Id
. o
uonoas [eyuswLadxy xo\\fA PN 0zT-dI 1sApusquiy
HO 2
‘apupAyue N o O 0%(00,4) ) on
GIET |9yl ooe|dal 01 Aj9Ad8YS pasn oOs[e alam Sploe 2dljAxoqied ¥8-0'A A0 :mowé
I811e-0 100 °40 =
181re-0 10 =4
AxoupAy ‘|Mje =,y
sa|dwexa 6
H-uolyeN
'ainpadoid [elausn
@y @\w_ zémV\e
+
YTIET ‘paonpold sem SIBWOS] JO aINXIW 08-2:0 o 474
wJoy ayejju} wnipueds
0G-dN uolyeN
a|dwexa T .Iémv\o = O
4774
‘uone|Aae syelD-[apali- Syl J0) JUSA|OS 8] SB Pash Sem v\|©oms_ ©oms_
980T | 980T | @ueylswoniN "AlAOR JO SSO| INOYIM pasnal sem juabeal ayl 89:A o ©' *0IdI1°0%Y éo:mé
(.Broww £-2)
a|dwexa T
are|ju1 wnipueds pajejnsdeoug
o g o m
66¢T | 662T *asnal 1sA[ered uo AJAIIOE JO SSO| OU SEM 38y L 18-9L'A o © "0l 0%Y Eowwé
‘1o (buipeo)
‘daid | "oy sjuswwo) %rereq uoljewlojsuel| Juabeay

(uonelfye pue uone[Ade s)yeI)—[PILL]) SUONIENY €' Lb'E

4107

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



1D ‘e ‘H =4
40 ‘IMe ‘H =o

sajdwexa TT
H-uoieN
1zer’ UOEWLIOJSUR] SIU} 10} 2 i o
pasn uaag osfe sey 0T M auuo|LIowluo\ uo pauoddns é(EON)ad \@ . \\,
o ] P Imow%
[444% ‘ainpadolid [elausn 88-€9'A o o 7
IAzuaq ‘|Are ‘|Are =4
1&ire-0 ‘ie =y
sajdwexa 9
'uonoas [eyuswiadxa ||n4
. . (-.Broww 01°0)
PaAISSgO Sem UoIjoeal ou ‘|Aye =y Usym _HJﬂNm N
‘uafouliu Jspun pjod 8yl ul palols A|Inyssadans sem juabeal ayL © o
. ~ A mﬁooucs_@
0ZET | 02€T | ‘parejos! punodwod urew ayy sem jonpold painuisqns-esed ayL T18-0'A
ey ‘ifxre-o ‘e ‘H =y
Bloww o
sajdwexa g GO oD
Hw_ RIENTS
‘ainpaooud [elsuss X i
/ o \Q T b
6TET | 6TET "SUIUOW oM} 10} PaIoIs aq Aew 1sAfeled ayl | z/-zE:A o d “001—F)
|Are ‘|Ayje =y
sajdwexs g
TV-WON-H
‘uonoas [euswLadx3y oo H_o_ o s \8
o /% w\ ano
8TET | 8TET “Aianae Jo ssof Inoyum pajakoal ag Aew juabeay 65-1€:0 ® 70 @
HO ‘10 =
|Azuaq ‘|Are =4
1&1re-0 ‘ie =y
sajdwexa
a)j09z AH pabueyoxa wnipos
'uonoas [eyuswiadxa ||n4 u
MHH \ ¢ o A v
ﬁN_ N 2| K
JTIET *Apnis onaury ‘paulwexa sem suonisodwod 1sAjered jo abuel y TLA o] © H00HO Y o
‘1o (BuipeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panunjuod [J(uone[Ay[e pue uone[Ade S)yeI)—[OPILL]) SUOILIY € L€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4108



2'T=U
AX0IpAY ‘1D =X
1Rtre ‘H =4
sa|jdwexa 9
° H-uolyeN
o_ X
‘ainpaoolid [esaua v B
prood s 0 —— 5 o ©
GzZeT ‘AIAnOe Jo SSO| INoYIm pasnal aq Aew uisay 96-0°'A o o 474
T'o=w
2'T=u
Ax0IpAY ‘1D =X
sa|jdwexa 9
o H-uolyeN
‘ainpasold [eisausn
O*O o Idmxe
SeeT "AiAnoe 4O SSO| INoYNM Pasnal sem uisal 8yl | 00T-92:A 474
2'T=u
Ax0IpAY ‘1D =X
sajdwexa
° H-uoleN
‘sainpadoid [elsusn %
o O me
"arelisgns ay} Jo uonoeal Jejnasjowadiul bunadwod HeOS VA@
$ZET |9yl 01 anp paonpoid osje alam syonpoid-apis pasipAoun | 00T-TLA X0 e
Ax0IpAY ‘1D =X
1R1re ‘H = ;4 o
sajdwexa
o M o R H-uoyeN
X
‘Juabeal o :mowvb
¥ZET | awes ayl yum paonpoid aq jou pinod sbul palagquiawi-anlH 96-88'A & M 17y
HOOD 'H =
HN ‘O *HO ‘00 =X
sajdwexa /
° H-uolyeN
=
S/ | M o ImOva@
€ZeT *alnpadoud [elausd G6-Z8'A o 4 4
‘19y (buipeo)
‘daid | ‘1o sjusWwwo)n %rered uolrewlojsuel] juabeay

4109

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



1Are ‘H =

H-uolyeN
'6ZET 90UDI3)A1 93S 0S|V sojdurexa
“uanlb aJe asay} )\@ @ SR %of&@
6. | wWoly synsal 1saq ayl ‘Pasn aJam SUONIPUOD UONOB3I [eI9NSS Yr-62:0 o o W
a|dwexa T
0 m
8¢ET ‘uonduosap [elsuan LTA £40 \<® (8] 0°40 é
a|dwexa T
uolefeasaiul anydeso
"PanIaso £|D|V Jo Buiyoea| a1anas "uanib are asay) /\@ @ . IVHAI .
6. |wWoly synsal 1saq ayl ‘Pasn aJam SUONIPUOD UONOB3I [eI9NSS 290 o H H _o_<é
1Rt ‘H =4
sajdwexa g
8
‘uondas [eyuswLadxgy \ (-Broww 0g0)
8
N
‘sareulwiopald uone|A)eouol ‘H-uolen ® o © A wﬂ@ IMOm/ A
192 | T19. |pue gT-1sAlJaquy Joj Apnis onaupy yum uospedwo) "Apnis anauiy €50 HO HO —
1R ‘H =4
1Rt =
sajdwexa g
ﬂw_
wiio} uojoid
. <]
uonoaes [ejuswiadx3 B N ZTT-dl susquiy
z
‘uonnsgns-esed 1oy aAnds|as Alybiy o ’ /m\
JZET | SI uonoeas ayl "pal) alam suisal abueyoxa uol pioe Jo laquinu 86-LL:A HO HO ' IMOmé
9'g=u
sajdwexa g
Bloww 6°T-0¢"
‘ainpasoid [eisusn - @ Ol 6'1-0£°0)
© "N~ o
9Z€T | 92€T ‘uonnisgns-esed ‘ouow 1o} AANDSI8S pool smoys 1sAfered 86-G6:0 HO s som\s_mfé
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panuuod [(Uone[AY[e PUB UONB[AIE S)FRID—[OPILL]) SUONILIY € L€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4110



*SUONIPUOD Bwes

1Aie-0 ‘o ‘1Ae ‘H =,y

sa|jdwexa 9

(.Bloww 0°6-0T0°0)

IMOmJA@

YEET | @yl Japun [oyodle |Azuag yum 19eal Jou pIp suliuejApawIp-N'N | G8-89'A 4y
a|dwexa T H-uoleN pue eals
'uonoas euswadx3y
Q. O e L7 00
€€ET “Apms onaury 5 Ho £y
1fire ‘H =4
omu ‘rey ‘1Ayre ‘H =
sajdwexa gt H-uoleN
‘ainpasoid [eiausn Y] Y]
X ] B X o+ Q@\m HeOS vb
CeEeT ‘panIasqo si jouayd ayj JO uonesuaWIp awWos 16-89'A A o N HO N
ey ‘IAe-0 ‘1ol ‘H =4
sajdwexa g
‘ainpasoid [eisusn (.Bloww 0z°0)
HN_ .ﬁw_
'SYIUOW XIS 10} palols aq ued sjuabeay ‘alensqns yoea X ] PN 1o _ob e
TEET | TEET | Joj Jamol alam spjalA Ing ‘parebnsanul osfe sem 4ouz pauoddns | G8-9G:A N o X SZE@
|Azuaq ‘|Are =,4
1Kre-0 ‘1ire-0 ‘IAie =4
'uonoas [eyuswadxa |4 sodwexs 6
"SaAIleALIBp esed pue oyLIo 3y} JO .
salnixiw se paje|os! Ajlesauab aiam syonpold "aualhisAjod ayl jo (:browur o1°0)
Buu auale ayl 01 papuog-iL si A1ai10w |Auoged wnuapgAjow ay X ° Pz +
0ZET | 02Z€T | “Al@Nuyapul uabou Japun payesabliyal palols aq piNod uisal ay L 00T-0:A N ] :oeos_l@
IAte 'H =¥ ‘.o
IMie-0 ‘AxoipAy ‘suiwe =y
sa|dwexa g
o
(.Broww 0/°0-0t°0)
o
'uonoas [eluswiLadx3y XY \Jo\ A @M . 0T M SUuO|IOWIUON
() z
‘panIasqo sem uonnyisqns esed 1oy AJANISIeS u o Y
0SET | OEET | po0D ‘pasn aiam sAe|o pabueyoxa uol [eldW JBYl0 [eI9NSS 8G-8T'A o [@
‘1o (buipeo)
‘doid | “sod sjusWwon %/ered uojrewlojsuel juabeay

4111

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



e H =4 o

sajdwexa g

x
™

o @
N
>

) H-uoieN
(a) © ‘ouszueg o
vL-69A Q O Q
OveT (e) Heos v\@
o
‘6EET TE-9C:A O o o ; 174
AxoIpAy ‘H =4
1&1re-0 “1re =4
IA4e *H = d
sajdwexa g
q
2d
/-
i eVen
o R
o) OHHO H-uoieN
8EET 0t-0:A
'LE€ET (e) :mOmvb
‘9geT 'uondas [eyuawadxy 16-0SA Re®
a|dwexs T
na Ho H-uoieN
ng, ng, ! Q
Q.O (o) Q Iﬁomv\@
GEET 'uonoas [eluswLadx3y G6:A g, 174
1oy (ButpeoT)
‘deid | "19Y susWwwo) %/ered uoljewlsojsuel] juabeay

panunuod [(UoNBIAY[B pue UONB[AIE S}JeI)—[OPALI]) SUOIIRIY €' L€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4112



'uonoas [ejuswadxy

a|dwexa T

(.Broww 0z°0)

o
i}
IO/Mu/o
Zell7el u\O/\H n
i
o

O/ . o
Sl IS AR o Oy
LYVET | LYET 'PAAIBSCO Sem ANIAIIIBISS OX8/0pUd PaNWI VLA o ©
adwexa T (.Bloww 09°0)
‘uondas [eyuswLadxgy 0 ° V.o
| ! \ . |
e I O e i S R R
LVET | LVET 'PAAIaS0 Sem ANIANDB|3S 0X8/opus pajwi] G6:D o
mea,mea,QVma.CO_HGE._OVWCMLH
SIy} Joj pasn usaq os|e aAey suoddns ojuebioul jo abues v (.Bloww 08'0-0L"0)
(1Are=,¥) T
"€YET 99S suoioeal Jejiwis 1o 1:99 iKie ' =y
0.0 a|dwexa T Tt
'uonoas euswnadx3y u
(H=:4) N ; ° 4OVO'y
"‘PaAIasqo yT:99 7 . ﬂﬁQ p @ . 4 &
JVET | LVET | sem ANAIDB|9S oxa/opus pajwi "paresausabal aq Aew jusbeay 86:0 o
|Are ‘|Aqre ‘H =
1Rt 'H =4 ‘1o
sajdwexa QT WIoj Uo104d
'uonoas [eluswadxa |4 H-UOIEeN
O .o i
o
‘uonoeal ay} Buunp panes|o &01 5 No/ & LN W
jou sem Aljeuonon) [elgde ayl ‘layle ul arelojyalad wniyy| o L%/ A,M\ :mOmvb
ZVET | IN S yum uey) 1arealb Ajjesauab alam ANAIDS|BS OpuUa pue SpIaIA ¥6-89:A et o e
H ‘e = 8 o e
‘AuAnoe Jo ssoj Aue Inoynm sawin d
uanas o) dn pasnal pue Ajaaelnuenb palanodal sem JawAjod ayL y sejaurexs 6
d A ¢ Y] NN A uf oy ud
'8:T 0} T:¥Z Wolj paLeA onel 1onpold oxa/opusa ay | B H , v
S Tod -
TVET | TYET | "Slonppe 0}uayosiy o uoleuwlo} 3yl Aq pasneod alam spiaik Jamo 66-07:A & ud ud
‘Jay (BuipeoT)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

(SUOnIPPEO[dLd PIjeIdI puE JIPIY-SPIQ) SUOIEY p'Lb'E

4113

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*alnpadoud [elsus

a|dwexs T

(.Bloww 08°0)

"10J0B81 MOJ} B Ul N0 PalLIed OS[e Sem uopoeal CN o
GGET | 8yl ‘uanIb ale synsal isaq ayL ‘66:T JO SOlyel 0xa:0pua 0} Buipes| G9:93 7 @ " {
‘YGET | ‘PSET | porebnsanul 81om SuonIpuod uoldeal pue siswAjod |eiansS €6'A ©
19 'H =X
IA4e *H =4
Are 'H =4
‘uonoas [eluswLadx3y (;.Bloww g'2-08°0)
a|dwexs T
‘WaIsAs
MOJ} SNONUIUOD B Ul Pash 10 sawl} Auew pasnal pue paidnodal CN o
€GET | €GET |99 pInod 1sAjejed oyl */8:ET pue 66T UMDY SOlRI 0X2/0PUS G6-T:99 7 @ + fﬁ
‘ZGET | ‘2SeT | Buip|alA parebnsanul aiam siawAjod juaiaylp Jo Jaquinu vy 66-G9'A ©
'uon9as [eyuswadxy aiduwexs T
(-.Broww 1°1-02°0)
‘Bupjuil-sso1d Jo aaibap 1saybiy Joy °
paulelqo ssadxa duswonueus 1saybiH *(T:6) JULISUOD paurewsal A oH
onel opuajoxa ‘pasedwod osfe sem Buiyelh ‘sa uonesuswAjod GZ-Z:99 o(\ﬁﬂ . 7 - o7 + q
TSET | TSET | Paisal sem Bumjull-ssoid Jo saaibap Juaiayip yum aualiisAjod 86-9L:0 © oA )N @ /\@
(-Bloww 05°0-02°0)
18 ‘1je = i
*(93 9%1G 01 dn) pasn uaaq os|e aney suoddns paseq auljoid .
6vET : S =
sojdwexs z 1 8Nd =
arer-UONRWIOISUR] 0:99 ° o
SIYy} 10} pasn udaq os|e aAey sisAleled pauoddns oIS 16 u = :m_\o
opus:0xa oyﬁﬁ% v 877 0NN N
0GET | 0SET 'uonoas [eluswiadxa |In4 06-TS:D o o @ ﬁm\ ox@
a|dwexs T
'uondas [eyuswadxy
O/ o
‘PaAIaSUO SeM AIIAIDSIOS €99 7 . 1@& @ N fﬂ
LVET | LVET |0xajopus panwi] ‘pajokdal Ajnyssadons sem 1sAjeled syl 96:A o e
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panu1juod [J(SUONIPPRO[IAI PI)R[AI PUR JIPIV—S[RI() SUOHILIY L€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4114



auazuaqAyIBWIP-G's =1y

(.Bloww G9°0)

a|dwexa T
'uonoas [ejuswadxy I —
YN ° . 0N
'62:T/ SeM OlJel 0X3:0pUad 3] "UMOYS Gz:e9 o ﬁ% o @ Mﬂ wﬂ/\
8GET | 8GET | S! a|dwexa 1sag ‘pPasISaYIUAS UISal JO SuoneleA 1aylo duIN S6:A
IAupydeu-z “H°D*(°*HO)-G'€ =
“ainpasoud [essuss aidwexs T (.Bloww ot0)
“1ane| 0.0
8l YNM paurelqo alam sinsal 1sag ‘Jawouow |oppe—wniuel | A\/zw o —\
e J0 uonesuswAjod Agq paurelqo sem 1o JswAjod ay) @ . oiz/ﬂ/\
0lUO0 payelh sem arejoppel—wniuel] ayl Jlayisym uo Buipusdap | Op-/T:99 7 © 6 O
JGET | /GET | @s1anal 01 punoy sem AlAnosjasonueus “g:/ AIIANDS|9S 0X8-0puUd | 00T-0S:D
a|dwexa T
. o o ud
uonoas [eyuswadxy /mw _ o e
o O N HO y
(1:6-2:8 = 0Xa:0pUa) : @ SOy TS fy‘ﬁo u
umoys si 1onpoid opua 8y} Jo SS8IxX8 dlswWonueUs ayl "Bulphoal | £5-0: 99 7 O g 0)4oLL o © ud O NL/\@
9GET | 9GET | uo sassaoxa duBwWonUeRUS Jaiood aneh pue AlAnoeal 1so| 1sAfered 00T:D °
a|dwexa T
0.0 (-Broww £°1)
‘alnpadoud [elauss A\J\\ o /o N
O_ N
o @ YTy 2(10)s%0S
'8:Z6 = ONel 0xa:0pua *ANIANIR JO SSO| INOYIM Pasnal pue o o §
T8S | T8S |paianodas ag Aew isAfered “iajem ul pawloplad alom suoioeay 00T:A
(:.Broww 0g0)
W0} 8B Ul WNipuess
a|dwexa T 0S dN-uoyeN
o o]
ﬂ\/ﬁ o M ImOmvb -O
‘PASN JUBA|OS BU) UM PBLIBA ORI 0X3:0pUd 5 @ + 0412/3/ 7N
o o
980T *AIANOR JO SSO| INOYNIM pasnal sem juabeay |  /6-26:A WEovumlo
"Jod (buipeo)
‘deid | ‘y9H SuUBWWOD oprered uoljew.oysuel] Juabeay

4115

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*aInpasouid [elousn

(-Broww 1)

12 ‘8N =X
H°O =d

"AIAO® JO SSO| INOYNM pasnal (@) sjdurexs
ag Aew JawAjod 'suonipuod uonoeals uodn Buipuadap 1onpouid 9v-v.e9 o O O
-aUd pue ‘}oNppe Jap|y-s|alg-0Ja1ay ay} Jo sainxiw Buikren anlb (e) d HO  HO
suonoeay ‘joueylaw Buisn parendioald aq Aew JawAjod ajgnjos | S6-CV:99 13200 m_MJ
V9ET | €9ET T:G-Tig=0eomey | 08-0T:A Ho e o xoviry @)
1re ‘H =4 19y ‘Jhre =y
sajdwexa g u
y wo_o LI
9 ! :moﬁ,o
‘(synsai1saq aneb yd°40-¢ =, ¥) | 16-08:98 (o] %o&f\ ' Qz « It QO o
C9ET | 29ET "4 1s8q puyy 01 spew Areiql|1sAfered | 66-/8:A SWLo oH )G
a|dwexa T
'uonoas [euawadx3y ud ° » OSNL 20N
"uonn|os ui puebl| syl yum | Op-zg:e Q o m ! w
TOET | T9ET | paurelqo rey) 0} aysoddo sem panIasqo ANANO9@soOnUBUS AL 68-CLA 8O 489
a|dwexa T Y
o o (Y e
¢ o [(:(ng,012)z O O O
‘PanIasqo sem Buiyoea| WNIU0JJIZ ON ‘0X8 JBAO0 PAINOAR) / o @ BN ° O o
09ET | 09€T | sem 1onpoid opus 8yl ‘1sAered e se pajoe juabeal pios ayl 86:'A
19159 ‘aplwe = ‘M
1Rt ‘H =4
sajdwexa g
“(apupAyue fafew L) u &@W R OT X SUO|ILOWIO
B H b £ =
€:T 01 T:G'z woJj pabuel solel opua.oxa "aye|Axoqredlpausjiaoe Nmﬂm 7 . ° Nma oU
B6GET | AyBWIP U0 N0 palIed OS[e  Ssem uolldeal ayl | 00T-ZSA °© °© Y @
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

panu1uod [](SUORIPPRO[IAD PIJR[I PUR JIP[V-S[OI() SUONILIY L€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4116



ey =x
1&ire-0 ‘1Are *H =4
1Rtre ‘H =4
sajdwexa
/5" O, <) O
-] v T + | o
‘ — HO> 2 pd HN
19€T | L9€T ‘ainpasoud [eleuss | T6-28:A © (CONRTS AA o é
1d,0 ‘Ax01pAy ‘|oydared =x
JAUIA ‘[Are “1Ae =4 Bloww 06"
*alnpadoud [elausd JAUIA ‘|Are =y ¢ Aﬂ _ 06°0)
"(*udd)Pd 1sArereds snosuabowoy ay) 01 spjaik Ay ¥_xg . 1O _y Weyddpd ¢ Tn_n_ <®
90€T | 99€T | Jejiwis ul spaasold saje|jul |Are pue |Aula jo Bulidnod nzns ayl 86-G8'A ! Q' r0d> ¢ '
AXay0[2Ad ‘|Awels ‘joydared =x
1Rire ‘H =4
|Are ‘1fire ‘H =4 ‘. o
sajdwexa €1
o exa (;.Broww 06°0)
—
‘ainpasolid [eisausn Y = /Tm
A © '"O0HeN ! o Aeyddpd T&é
99€T | 99¢€T *ANIAIO® JO SSO| INOYIM Sawil ud} 0} dn pasnal aq Aew JawAjod 96-8/:A
gEN (Buipeo)
‘daid | ‘0 ISUETTTo%e) %rereq uolewIosuel | 1uabeay
(suondeaua Surjdnod wnipeqed) SuondIedY S°Lp°€
a|dwexa T
(:.Broww z'€)
o o
‘uonoas ejuawadxy o e @ O )
(o}
GOET | GOET "Jasnisuas-ojoyd e se pajoe Juabeal siy L o o o
(:.Broww zg'0)
a|dwexa T
s10 "
s10 .0 , ud
LMU o M\ /w !
. ud o
] mm”mw n_u/\z H ud N . oiz/ﬁﬂ/\ 4 5
Auanoe Jo £8:9p ° oNoug Ud
- N o o o s ©
280T | sso| ybis e Ajuo yum sawi Aluami 01 dn pasnal aq Aew 1sAfered 16:0 o Tud N
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4117

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



R4 *H =4
Jayull sswAjod pioe J1Axogued ‘sulwe =4

sajdwexa QT
sulwe ‘spiwe ‘|Aye =y
.o
‘uonn|os ul 181sa dluolog e Buipinoid \\, \\Nm
alojasay) ‘yuabe uoneoyuslsasuel) se paloe HOY 'S9pIPOI 06<d y NS o HoM S |
T.ET | 0LET | 1Are punog-uisal yum Buydnod ipnzns wiopad 01 pasn sem uisay | 00T-SSG'A N~
| g =X
1&1re-0 ‘proe a1ihxoqued €49 10 ‘apAysple ‘H =4
40 'H =
IA4e-0 ‘4 'H =,4
I84re-0 ‘4 ‘IAre ‘apAyapre ‘H =4 Il dHL uexofaq
|Are ‘H =4
1A4re-0 ‘iAre *H = s
IZFZI
sajdwexa TT ﬂ J
-21nNpao0.d [eI1oUSS K R u 150 aY
O . .4 \@n O L8
'sa[0kd 931y} 8 T 0H 00 xM@\ * AHO)g 2
69ET | GOET | 01 om1 Jaye ANANOR JO SSO| BWOS YIMm pasnal ag Aew isAereDd 66-L2°A o QEd
(;.Bloww 02°0)
*alnpadoud [elsus |Are =4
‘AAnoe onAjeres ul ssoj Aue Inoyum sajdwexs / dd /\@ = o
Sawll} dAl) 1SEd| Je pasnal a1am SisA[eled ‘D, 0g Je Jre ul palols
Ieak e 1sed| 1e 10} 9|geIs alam SisAferes ayl -HBuidnoos-ssold -
. - “HO)!
89eT | 89€T | pinzns Joj paredwod aiem 1sAfered ayy jo senbojeue [eIOASS | 86-9G:A E@ o e 10m© @Ed
1Rt 'H =4
sajdwexs / o
e O
@/ 2v0 AN @
© ‘O%H *£00% g%0H) EL<\/E 1opd
L9€T | L9ET -aInpaoold [eI1BUSS) | 66-GiIA AT g O
EN| (Buipeo)
‘daid | "19¥ Suswwo) 9%/ereq uoljewJojsuel juabeay

panuuod ](suondeds 3ur[dnod wnipe[ed) suondILdy S'Ly'€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4118



|Are-0 ‘1Mre-0 =X
JAuoqredlp-¢'T ‘aulwe g2 =4

(.Broww +z°0)

sa|jdwexa 9 A add G - v
'uonoas feuswnadx3y o
ANNF § . X NF
9/€T | 92T | ‘auydsoydjAuayduy jo aouasaid syl Ul paurelqo alam s)nsal 1sag 96-GGA ©°sed H_d (0)pd ’O
HNHOUd “(BNOD)HD =
‘ainpasold [eisausn ud “ ha
RY ANF — XN\F £HE ~ +/§
G/ET | G/€T "UMOUS 8Je S)NSal 1Sa( 8y "Pasn aIam SUISal [eI9NIS £8-7/:A O' ¥ "“ovolpd B
(:.Bloww 0g0'0)
uer PSP
usaq osle seyfIN J0 ‘ydd yim pd pauoddns jo asn fe =y
V8 = udd MO - (®)
uonoas [euawiadx3y sojdwexs g
‘paureiqo a1am sjonpoid adely Ajuo pue mojs A1an
Ud—d 1—d
YEE | YEE | Sem suonipuod awes ay) Japun sapiwoiq |Are Jo uonejAuayd ayl ¥8-v.LIA © ‘"udgeN @Eé
1Kre =, (.Bloww 0g°0)
JAuin 18y ‘|Are ‘JAuie =y
s =
'uonoas euawnadx3y sajdurexa g1 Azo ~ §\0 ov
€L€T | €261 | -e0ko Jad 9G Aq sdoip pjeik ayy Ing pasnal aq Aew Jusbess oyl | 68-TLA A o I Fnaus word Q)
410 ‘feH =X (.Bloww G'1)
[AuIA ‘|Aoe =4
JAuin ‘|Are ‘lAuire =4
*alnpadoid [elauss sa|dwexa 0T
ng
*AIIAnO®a) JO SSO| INOYIM pasnal aq Aew uisal ay L Mo X_ u o c.m\/\G
9zZF | ZLET |"uonoeas |InS By Jaye 1onpoid BY Ul PUNO) SBM BNPISal Ul ON | 96-TG'A o ‘ ng
11O ‘IO =A
|Auogred ‘|Ayfe =4
JAuin ‘|Are ‘lAuire =4
sajdwexa QT
‘ainpasold [eisusn ng
A 1eopd (1 0
*AIAnOeal JO SSO| INOYIM pasnal aq Aew RO XBA _ s )\O
ozv | 2/ET | uisay "uonoeas s Jaye 1onpoid ay) Ul punoy Sem anpisal un oN 96-TS'A o ¢ ng
QN (Buipeo)
‘daid | ‘0 sIuBWWOD o%rereq uolewIosuel | 1uabeay

4119

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘ainpasoud [elousn

1o188 ‘|Are = 4

sajdwexa g

O tnaN 8

5 O
fUddpd d

€8€T | €8T *AIAIO® JO SSO| 8WOS YlIM pajoAdal ag Aew 1sAfered ayl 86-6G'A I
19188 ‘|Are ‘eplwe =y
1£11e-0 ‘fey 'H =4
sajdwexa €T
“ainpasoid [elauss R nb uo
's)sAjereo pauoddns auaifisAjod ueyl pd ssa| payoes| pue = Q
a|gels alow alam ‘sysAjeres panoddns eolis ay| "uaAlb ase synsal \ | / ©)pd
Z8ET | Z8ET |1saq ayl 'parebnsanul alam sisAferes paiuoddns eoljis [eI9A9S | 86-TL ‘A o o lo
1Aire-0 ‘1ire =y
sajdwexa 9
(:Bloww e 0)
]
RN 4
‘ainpasoid [eisusn P s
- = IO | (e
T8ET ‘Injssadonsun O *nanN ! = oy
08ET | ‘08T | @19m sBuidnos ssayr ‘sseyd uonnos ul Ps1ANPuUOd USUYM | 98-P8IA N_%n_b
SN‘OD°HO ‘HN*(°*HD) =oNN
JAuoguedlp-g‘T ‘auiwe =,y
1RMe *H = o Y (Broww 9'1)
8/ET 92UBI9J2I 89S 0S|y sojdurexs ¢
ud
‘ainpasolid [eisusn X _
o =4 ua /\o O
‘poddns eol|is e Buisn paurelqo aiam s)nsal Jejiuis onN \/\fm 0 N ov0 )me
6.ET | 6LET | Ansiwayooalals o uonualal 919|dwod Yum papaadoid uopoeay €8-8G:A o R N_uElo
pi1oe JAxoqued ‘|Are =,y
IMre-0 ‘omu ‘rey ‘Jese ‘|Ajre ‘H = (.Broww ot0)
sajdwexa zT
A:m /\/\0 = Ov
'uonoas euswadx3y A
/\/@/ A A v ™ @Eé
LLET | LLET "puog 9|qnop 3 1oy ANIAIOSISS PO0D 96-98'A H °
FEN] (Buipeo)
‘daid | ‘Jod SUETI[TTo%e) %rereq uolewiojsuel | juabeay

panunyuod (suondear surjdnod wnipeqed) suondedy S'Lp"c

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4120



*a1npadoud [elauan

IMe-0 ‘H =
1f1re ‘H =4
|Auoqued ‘|Ayre =y

sa|dwexa g

@ ovo)pd

mm Nm i
M (o) \—/ +_

Add

NN

y-©

G/ET | GLET ‘uaAIb are s)Nsal 1Saq 8y ‘Pasn a19M SUISal [eI9NSS 2/-9G:A d °He 6
(;.Bloww 05'0-0T°0)
|Are ‘|Aoe = Y
OJJU ‘H =A
1g ‘1 =X
'98ET 90UaI3)a1 93S 0S|y
A A
‘ainpasoid [eiausn
‘)Insal 1saq ay) aneb onel T:T v “AjoAndadsal G:T pue 0 ¥~ x
88€T | Z8ST |€:T ‘2T ‘T:T 10 SOIeJ d:Pd YNM ‘paLil aiam SIsA[ered Jualayip Ino- 00T:D M ::Eé
11D 19 =X
8188 ‘|lie =4
1Aie-0 ‘10 *H =
'ainpadoid [e1aus9 sa|dwexa g
AIAnoe o o 0T > S)uoj|LIoWIUoON
JO SSO| Inoylum pasnal aq Aew pue asedaid 01 Ases s| 1sAjered M\_ ° aN L M\_ -
GBET | GBET |9yl ‘UaAIb ate s)nsal 1saq ayL "Pasn aiam SisA[eled [elanas €6-0°A PR X oun_é
19180 ‘|Ae =y (.Bloww g'T)
'uonoas euawnadx3y sojdwexs z 0005y
‘umoys si ajdwexa 1saq ay1 "palpnis aJam suisal JaYl0 uds o o
. =1 - 0 -pd A~ A
saJ0kd Y] \/\@ o , N I\/@
¥8ET | ¥8ET | @31y} JaA0 AlANOE JO SSO| OU Yum pajokaal aq pjnod 1sAferes ayl G6-G8:A I uds
a|LU 49Ise = Y
Bloww g
sa|dwexa 0T (i vE0)
‘alnpadoid [elauss \/\@ o o Ae%foio_moénOv
JEREN
08€ET | 08ET '9Ua-T-X8Y Yum uonoeal oN 86-06°A I #1opd 6
o (BuipeoT)
doud | e sjuswwod %reveq uolreWIOSURIL sbeay

4121

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*alnpadoud [elsus

‘paonpoud auo Jofew ay) sem 1onpoud 1sajjews ayl suonoeal

IMie-0 ‘I81se =y

sajdwexa 9

Y
o | \\
o N3 awo NP /Q

“(toiz)

T:uu@m 6 = o
@Eb

G6ET | SBET | @Annadwod u| "AlAnoe JO SSO| INoynm pasnal 8q Aew 1sAfereo syl | 26-28:0
e
a|dwexa T > n_/\e -
3NZOD o \%
‘pajaAaal A|Inyssaoans sem JawAjod ay] "1SAfered uonnjos - . A + \@
96ET | 96ET |8yl yum 1sAjeres JawAjod ayy pasedwod pasn Apnis onauly ayL ud onN3 3o I e_vuﬂ_d
IBfe-0 “Js1se = poddns wniuoonz
sajdwexs g
“a1npasoid [esoua ¢ -
prad e : e (o0
[¢]
‘alaydsouwie uaul ue 1apun palols SO u - N /@
G6ET | S6ET | sem 1 papinoid ‘AuAnoe Jo sso| ou yum pajokoas sem juabeas ay L 00T:D Lo O HsaL ° R ora-0)
I&1re-0 ‘omu ‘pioe aljAxoqred ‘19 g ‘IAie ‘H =
sajdwexa T
'uonoas euswadxgy o it
¥6ET | ¥6ET "1sAjereo snosuabowoy snobojeue ZHNOD ~ X
‘€6ET | ‘€6ET | @Yl ueyl aAnoeal alow aq o) paleadde 1sAjered uisal 8yl | 66-TLA @R\O
Kotfe-0 ‘omu ‘fey ‘19 ‘e 408 “H =, (- Broww 05'0)
sajdwexa T
26ET u R
.Hmmﬁ ‘ainpasoud [elsusD 2 22+ oo’

T6ET | ‘06ET HNOD AN onng N

‘68ET | ‘68ET ‘uonoeal ayy buunp JawAjod ayl wolj sayoes| wnipe|ed awos 66-TLA |

EN| (Buipeo)

‘deid | "19¥ [SUENTTele) 9%rered uolrewlojsuel| Juabeay

panunuod (suondear surpdnod wmipeed) suondedy S'Lp°c

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4122



‘aleuolew ‘apize ‘ploe oulwe =4
JAre ‘1Are ‘H =4 ‘o

sajdwexa TT

H_d
Y O 0051 RN N

|abejua |

AUdd O

QH\/\o/\@ -O

00¥T | 00T *AIAnO®R JO SSO| INOYNIM pajoAdal ag Aew Juabeay | 00T-61:A T f Y (0)pd 6
Id, 'H =
‘aulwe Z ‘ereuoy|ns |Are =x
1f1e-0 “1Aofre =4 dd
|Are ‘H =4 \ﬁ
~
WQ_QEGXO / LdHN O HN O O_ NH
"sainpadold [elausn . : os
‘spoyiaw uonendoaid NN X thﬂO/\/\ﬂm
B66ET | 66ET | rewlayl 1o anos Ag Ajpusionje palanodal ag ued 1sAered ayl 96-98°A ! o o a?.é
1fire ‘H =4
1Aire-0 ‘1Are =¥
(.Broww vz°0)
sajdwexa 9
. . (“-© -0)
] o
\/\fﬂ. © W o~ }.m
9/ET | 9L€T 'uonoas feluswiadxy | 00T-9v:A o o o @Eb
|Are ‘|Are =y
sajdwexa
280 z80
o o ]
‘ainpasoid [eiausn oza N o ozg =
,z/mo O ‘vadia * o7
“uopoeal }98H U} Joj [090j01d SIY} UM Sjgiredwos Jou NH S T ovg s __©
86ET | 86ET | @1om saujwe pajoajoidun Jo spioe djAxogsed Bulureluod suys|o G8-6L:A o
S10 49 =X
JAuin 18y ‘|Are =4
1Rtre ‘H =4
‘ainpasoid [eisusn sajdwexe ST (,Bloww 06°0)
‘PI3IA U 1038 [ewluiw d s u ,
e Auo yum *OOHeN Jo 8duasge ayl ul uni aq Aew suofoeal TN F——— TS (syddpd T%/\G
/6ET | L6ET |M08H 8sayL "ANAnoe Jo sso| Inoyum pasnal aq Aew sawAjod ayL 26-08:A HO O’ fOOHEN "X Nm_+i HO
19y (Buipeo)
‘daid | ‘Joyd sjuBWWOoD 9%rereq uolewiojsuel | 1uabeay

4123

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195




|Are ‘|Aje =4
1Are =4
SINL ‘auoey “(*40)40 ‘|Are ‘H =4

.0

£EHO)IS

‘uonoas [eluswLadx3y so|dwexs €T OOQ
vLET "0/Pd Buisn paureiqo asou uey P - ~F
¥GE | ‘PGE | Jonaq aiem splalk ayl ‘A|pareadas pasnal aq ued 1sAjered ayl 96-T:A N_H_ o ¢ NE . o EL@
eN 'H =A (;.Blown og)
2yQ ‘8leuoqted ‘| =X JowAjodoo
&mce_:m__\wwm.ﬁ_* \M_v__wmmml M_:_Em = yeib 93d-suaifisAjod
4
|Are ‘|Ayje =y o
‘& o
"UoNYaS [eluaWLRAdXT sa|dwexa QT \©¥n ~ L\G -0
AYdd
"13)eMm Uj Ino paied A NNt
€0VT | €OVT | 219m suonoeal ayl “AlAnoe Jo sso| Inoyum pajokoal ag Aew uisay 86-98'A :/zW/\ (o) AT /xW/\ _%Is‘msun_lo
oyO ‘8leuoquen ‘|0 =x (:brourt 05)
184re-0 ‘IAle =, . d JowAjodod
_>__\N m_\m_v\_h_m_m_._lum_m yeib 93d-aualfishiod
-1
sajdwexa QT o O
‘uonoes euswnadx3y z\%\oL\m_u
At Y " v e “Udd "
“JATeM U] INO PaLLIed ey o ° ’ 4091 . /x\/\ﬁ
€OVT | SOVT | @19m suonoeal ay] “AlAnde JO SSO| INOYUM pajoAkdal aq Aew uisay | 00T-89:A o o _uazs‘msualo
IA4e *H = d
|Are ‘|Aqre = ;o !
v nN_ﬁN_
sa|jdwexs ¢ © NN
'uonoes [eyuswadxa |In4 o M &Iﬁ
08-Gz:99 W/{N m%oo/\odmz . ,mJ\/\Nm
2ovT | 2ovT 'sjonpoud Jofew se paulelro alem siswonueus-() | 08-8g:D | W02 7OV ©' do(sH=0)pd] eN ovo &
a|dwexs T
*HO0D
fHO0D £HO0D v0
18:99 ﬁ — —
TOVT | TOVT | "umoys sInsal 1saq syl "palsel aiom sisAferes suawAjod usnes SLA ud™Aug O FO9M cHo0D 18 A
19y (Buipeo)
‘deid | "19¥ [SUETITI]e%e) o%rered uolnewlojsuel] 1uabeay

panunuod [J(suondeaa suijdnod wnipeeq) suondedy S'Ly'c

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4124



e ‘H=-y"
: v___ \o___“.. ummx & (- Broww 09°0)
'uonoas [eluswiadx3y K
so|dwexa u
‘sawin Auew pajokoal dwexs 9 Ydd (@/\%,E - o
aq Aew 1sAjered ‘paplone si usabAxo snonnuanpe Ag uonepixo et gt et 2
JI "P9J002 uaym sarendidald Ing paleay uaym a|qnjos si 1sAered \>Vfﬂw_ \/\o}&
8.2 | 8.2 |8yl ‘-saineiadwsa) parens|s 1e ‘O Aq pasIpIXo sem isAfered ayl | 00T-€T:A o o 6 o @Ed
1ay1a ‘loyooe ‘|Are ‘1Aqe =4
IAfe ‘1D *H =4
sajdwexa zT (wBroww 9')
'uonoas [eyuswiadxa ||n4 )
A= M= 41 v(deud)pd Azm gv
SOVT | SovT ‘Ansiwayd wnipejed ul spuebi| anyns jo uonesidde jensnun uy G6-98'A © ‘auipuadid D
|19 =X
JAnis ‘|Are ‘1Aqre =4
HO’HO "H*0D "aIN“0D *OVHN “HN =
sajdwexa zT
Add =
. N ©-0
. hW@ ©'IN0 Ne13 M= x@ :%n_d
YO¥T | YOVT “Aunnoe 950z~ Jo SSo| e yum ‘pajohoal ag Aew isAlejed ayL | §6-05:A
|Are ‘|Ajre =y
sajdwexa g
*alnpadoud [elsus ud ud
it 'AH v ; o= d
€8€T | €8€T *AIAOE JO SSO| BWOS YIm pajoAdal ag Aew 1sAfered ayl onna N _© uddpd - <®
Id, ‘H =
|Are ‘|Aje =4
IMi[e-0 ‘12188 ‘srejAxoqred ‘H =4
“ainpaoouid [essusg sajdurexs £ e
‘spoyiaw uonendoaid o o
66ET | 66ET | leWIBY) 10 JUBAI0S AQ AJUBIod PaIan0dal aq ued 1sAered ayl 96-88:A A= AHV & oMo Na3 = ! AHV Nm
a|dwexs T
‘alnpadoud [elsus
d
. . \/\@ ' 1Ban 18 \/\@ ¢ d /\G
€8€T | €8T AIAOE JO SSO| BWOS Yim pajoAdal ag Aew 1sAfered ayl 86'A X uddpd
19y (Buipeo)
‘daid | "19¥ [SUETITI]e%e) o%pfereq uolnewJojsuel] 1uabeay

4125

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



a|dwexa T

9200 aNC0D
/O\/owoms_ Z > otoan
86:9p o N
60VT | 60T ‘uonoss [eluswLadxg 6A r 021 @)
onu ‘jAre ‘H =4
oliu ‘suoiay ‘|Are ‘spAyspre ‘H =4
Bloww 2
sajdwexa 6 (i L70)
0T M SHUO|LHOWIUON
‘ainpasoid [eisusn = & = &
& e Y
. : O *H 7\ C10PdeHN 1S
GGG | 80VT paonpai jou ale sdnolb oN 86-G8:A RS RS N
ey =x
1Aie-0 ‘sjumu ‘AxoipAy ‘|Auoqued ‘|Aye ‘H =4
sajdwexa 0z
= "HE SN
1SS | LOVT 00T-0°A © “OVOIN  x 1 +/\®
1L'a=x
IMre-0 ‘AxoipAy ‘orey ‘suiwe ‘|Aye =4 (..Bloww 6°0)
so|dwexs H-uoleN
X
== Imomvﬂau
9OvT "1sa191ul [ea1bojoiq Jo spunodwod aiam uanib saidwexs ||y ( ' © ‘0% A
(;.Bloww 8'v)
8X-MO0S Xamoa
p y .>_. .h._ ‘H .HX i (.Broww £°g)
IMe-0 “AxolpAy ‘rey “suiwre ‘|AMje = 0TOT IsApaqUY
sajdwexa 9 (. Bloww gp)
ST-V IsAlaquiy
‘paonpold aiam uonelodiodul adojosi X
Jo siawosliolbal Jo A1ven v -uisal adAl xamoq ay) Buisn pajjage| @&
90T |99 10U pINOd 8uazuagoyu se yans spunodwod pajeandeaq Z © ‘'oX Heos é
18y (BuipeoT)
‘doid | “Jod sjuaWwWo) %/ered uojrewlojsuel juabeay

SNOIUB[IISIIA 8F°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4126



a|dwexs T
H-uoieN
<> |-0am g —<Z_>|-08n
° Imowvb
ETYT “uoNo8s [eyuBILadXT PEA Mo s> o =5 —>ne RS
1Aire-N “1Ae =
Axo1pAy ‘I&ire *H =4 o
sajdwexa /T
H-uoyeN
‘uonoas [eluswLadx3y Mw_\ﬂw/&
By ° o - %QmVA@
454" "PaAISSqO Sem uolelAing-Ls}-Ip swos 86-08'A & E
A4 *H =4
sajdwexa g
SIN1-uoleN
H H
o% ° oUﬂU wsEOmJ\@
. . H
TIVT ainpasold [eiauan 06-G8:A A H d 44
sajdwexa g
. SW.1-uoljeN
ainpasoud [elauas O O O
‘paquISap OS[e alam Q-M‘T o SWL0S J\@
o
TIVT | Siusawabuelieal Jejiwis Jayjo Ing ‘umoys si jJuawabueleal auQ 66-T8:A o 44
a|dwexs T
'uon9as [eyuswadxy 0T M SHUO||LOWIUON
'suopIpuod ©
O0TYT | @seyd uonn|os plepuels 1apun ueyl Ja)Se} SeM UOISISAUOD 26°A @
‘1o (BuipeoT)
‘daid | "J9y suswwo) %/ered uoljewsojsuel] juabeay

4127

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



3JNU ‘191sd ‘Bplwe =4

IA4e *H = d
sajdwexa g
.o
L/ +
'uon9as [eyuswadxy u O'vo)N A7 iE
102T | T02T “1aded ay) Ul passNISIp SI Uondeal dY) IO} WISIUBYIBN 16-TS'A 7HE FONN /\©
A4 *H =
“ainpasoid [elauss 1&1re-0 ‘1Are ‘|Asie =y
‘auIWoIg UBId1aP U098 sajdwexa 9
1SOW 3y} 10} 9AD9I3S Sem Juabeal ay] ‘sionpoud ul paidalap sem (r-Bloww 96°0)
un renpisals wdd 2 uey) ssa7 ‘uonesyjiy Jusnbasgns pue joueyiaw R ed
Buisn uisas ayl jo uonendidaid Jaye pasowsal ag ued sjnpold \/&fﬂ& Lm_vfﬂw_ ng ng
JTVT | LTYT | -Aq ulL ‘sjAuogied owoig-o yum Ajuo |njSsadons sem uonoeay €.-0S'A o) © o \/%ﬁ\/o
1&ire-0 ‘rey ‘H =
IAi1e-0 ‘omu ‘rey ‘Aje ‘H =4
sajdwexa QT
Nw_/\
Dy H-UoleN
'sainpadoid [elsusn
° ImOW%
oTVT "1onpoid uopesuapuod ou aAeh auouaydolaoe paNNISANS oyIo V.-0'A N
1&ire-0 ‘ie =y
sajdwexa g
\VA Q Q uoyeN
)+ Q)
A Q ©'duanjoL QQ
STVT o | O IMOmvb
YIvT 'uonoas [euawadxa N4 08-8L:A o Y] <
1oy (ButpeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panujuod []SNOJIUB[[IISIIA 81°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4128



‘uon9as [eluswLadxgy

"PAAISSCO SeMm

a|dwexa T

1307

(Bloww T°T-0T)

|
ngus (\

0ZPT | OZYT | uoReUIWOIgaP [eDIPel OU INg ‘PaIdA0dal (%0€) [eHsiew Bunels 89:A
|Are-s ‘1319 areydsoyd ‘Jslss ‘NO ‘|Are =4
19188 'NO =
sajdwexa /
*alnpadoud [elaus d
6TVT ‘uonoeal [ealpey 06-09:A FEt o' uzé
|Are-s ‘|Mjje-s ‘|Are =4
IAre-s “1fyre-s ‘NO =4
1Mile-s ‘us1se ‘e =y
sajdwexa ¢
'2.npadouid [e1ausn T IR
& mx z /mw.
6TVT ‘uonnsgns Buisealoul Yum paureiqo alam spiaik Jsnag €8-8G:A o o' e uxé
19188 ‘ND ‘e =y
18188 ‘NO =,
sajdwexa g
‘2inpadoud [e1ausn
NK NK
‘auej|e 0} suIpol JO mrx G
6IVT | Anawoiydlols ayy Buihren Aq passye aq Aew sjonpoud jo ones ayL 2S-TSA ' ' o'l “_v_é
(Bloww 0z-1°1)
OlAuideN ‘“00IMiIvY
‘ ‘ ‘e A ‘e Y =
1D g =X OJIAIVY "0V =
Azuaq ‘|Aje =4
dAd = v
sajdwexa zT A o
Y X - . =:m2\\/H/v|o
8TVT | 8TV1T *alnpadoud [elaus 06-0G:A o I e
18y (BuipeoT)
deid | "oy sjuswwo)d %rereq uoljewlojsuel| Jusbeay

4129

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(.Browr 9-1)

uine|4-sd
a|dwexs T
_ N z\ _N_O
. . . ZHN r . SHN N /_H,_\
pajoAoal A|Inssadons sem wiabeal syl “plsuIsN ‘0T [9Belfis N \ﬂ u o'H N h u ﬂ Hzx /\@
2zyT | 2evT | -1 '0S-dH 'z-avX :siswAjod snouea pajsal “Apnmis onauiy ) o )
1R4e =,y
|Are ‘|Ayre =y
: sajdwexs wJoy uojoid
ainpasold [eisuan ST-v 15Auaquy
‘paULIO) SEM [e1ade ANy N
86 | Ue 3SIMIBYIO ‘pasI|igels Sem aua|e syl JI pawio) Sem Jayle [joug v8-2L'A 130 © =(30)oH o ImOm\@
H'l=X
IA4e *H =4
|Azuaq ‘|Aje =,y
sa|dwexa €T
o
130 130 P
e LK T . %)
Tevt ‘uonoss [eluswLadxy | 88-0viA o A ° HoH rHE oA~
I 'H =X
a|dwexs T
a e (:Broww 1°1-0°1)
(a) *
‘uonoas [euswnadx3y T9-0S:A angus \M
(e) /ao d o'y _\¥o e
0cyT | 02T "PAAISSUO S19M UOHBUILIRILOD UL} JO (%|0W T'0—20°0) S[9A3] MO TV-GEA o ° o N
‘1o (BuipeoT)
‘daid | "19y suswwo) %/ered uoljewlsojsuel] juabeay

panujuod []SNOJIUB[[IISIIA 81°€

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4130



181 =4
|Are ‘|Are =,y
sa|dwexa g (. Bloww y'z-2'T)
'uonoas feuswnadx3y i
N_ N HN - u(
'sjonpo.d ouBwWwWASe 10 J1BWWAS & w_a N 0 HN - o /ﬂw/\@
9zZvT | AloAISnjoxa ulelqo ued auo ‘suonipuod uonoeal ayy buibueyo Ag 06-6G:A TN ot Noon
IV ‘H =d
18y ‘|Are ‘pioe oulwe ‘|Aye =y
sajdwexa 6
(Bloww zz°0)
‘pasinbai Jou sem DDA o
‘pasn sem apupAyue ayl usypn 1onpoid 1s1sa pareande Aue pioye o_ . apuuuInsAXIpAUN (1 yo  u N
jou pip ajiydoajonu ayy se jouaydoionjyeiuad jo asn pardwany ﬁ wﬂ 0020 w\ z@@
JTS | G2vT | “AuAnoe Jo sso| Inoyum pasnal aq Aew juabeas ajgels A1aA sIUL | 00T-9S:A o HO”
|Azuaq ‘|Aje =,y
sa|jdwexa g
dnd =
'uonoas feluswadxa |4 A OV
o}
<.
‘loueyiaw Ul apIXoydW WNIpos o N © e 0-0 a
yZyT | Buisn saulwe|AxolpAy 01 pallaAuod Ajueald alam sjonpold ayl 86-G/A o) o —
|Are = ‘.o
|Azuaq ‘Are ‘H =d
sajdwexa /g
H ‘O/pd (M
‘uondajoid o \mm N.._z/\e ] o \mm (. Bloww 0°g)
1Azuag ay1 Jo sisAjouaboipAy Agq pamojjo) sI aulwe payoddns HO N__ _d N__ o v
Y w0 N Ns
-JawAjod yum proe pajoealun JO [eAOWSY BUIWR|AX0IPAY | 86<-06:d Hoo gy ©7HVOUE NRamEol RS
6/ |1Azusg-0 yum ps|dnod uayl ‘panes|d sem Ja1se |AINg-L8l | 00T-6S:A ! v4L( ‘ E&é
1Rire ‘H =4
sa|dwexa g
(;.Bloww 09°0)
'uonoas feuswnadx3y
0oN ¢/ // ud
p— \
‘uanIb si sjdwexa V/U. it © i ud /m,t@
ezZvT | €2PT |1seg aylL ‘pasn alem sBuipeo| uaiayip yum siadwAijod |eianas 6-88:A o]
‘19y (buipeo)
‘deid | "o sjusWwwo)n %rered uolrewlojsuel] juabeay

4131

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



H°00 'H =d

(.Bloww +2°0-81°0)

o NS
N
BN
. POTINT
uonoas [eluawuadxa ||n4 ajdwexo T \ 4 L
T
‘wa|qoid e S| 20 4+ H OtH
12VT | LzvT | uonnjos ol saxajdwod jo Buiyoea "ylep ayy ul d|gess si 1sAlered o ]
TH®D "Ud =
S‘o=x
sajdwexs
'uon9as [eyuswadxy (.Bloww zZ)
o H H
*aUR|IS010|YoL N=e=N Y N #z < .
G9% | S9¥ |yum uononpal Agq peoressusabal sem sawAjod palanodey 26-9L:A R O AN X ELE r_n_m_é
e 1je =, o
sajdwexa
(-Broww z'2)
d n
N =y - Nt

S9v | S9v ‘ainpadold [eisusn 06-0L:A o © 93N o g hm_en_mé

1oy (ButpeoT)

‘deid | "19Y suswwo) %/ered uoljewlsojsuel] juabeay

panu1uod []SNOJIUBI[IISIIAl 8°€

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4132



“Balnoiy}
pue sjAuogied ‘sialsa pajeinjesun ‘sauoud
‘sapixoda ‘sareuoyns|iie ‘sapijey [Aye
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd

's191sa parelnyesun-g'o
pue sapuojyd |Auojns ‘sapuiojyo jAioydsoyd
‘sapliojlyd |Auoydsoyd ‘yusbeal ulamiasy

HN G ‘sauojey ‘saleurAoolylos! ‘sajeuekoosi HN
‘sapliojyd |Auojns ‘saleuekoolylosi fzgzx o ‘sajozepiwl ‘sauoua ‘sajeuoynsiyie ‘sapiey /Jz\zx
‘sareueA00s| ‘sajozepiwl ‘SI91Sa paleAlloe — o\\ 1Are ‘sepixoda ‘sapAysple ‘siaisa paleAnde — é
TEYT | TEYT | ‘'sopupAyue pioe ‘sapliojyd ploe :sanoway HN TEYT | TEYT | ‘sopupAyue pioe ‘saplojyd ploe :sanoway HN
19y (buipeo) 1oy (buipeo)
‘daid | "10d sjuaWWo) Jusbeay ‘daid | 19 sjuaWwWo) Juabeay
sapifey KOV T'p
Te-V 1shaquiy
‘sanpisal
6/ | p1oe a10jyo0ipAy jo Buibuaneds ayl 1oy pasn Nmzb
: 90U913)3J 93S 0S|
0EYT Il v (,Bloww ') (;Bloww t°¢g)
'uonoas [eluswadxa |4 ‘saujwe
0™ pue Saplojyd pioe WoJ) Sapiwe Jo Uolew.o) 0™
A4 v '|OH abuaneos 0} pasn uisay f\z<® 6S |9yl wouy 10npoid-Aq pioe abuaness 0] pasn [z/\@
A dnd = OV A dAd = OV
vevl
‘06T N N
‘68T | 62VT "spioe abuaneds 0] pasn uIsay — 8zyT | ‘1eBuaneds pioe 2110golon|yeNd) e Se aA03YT —
(+-Bloww g)
‘pioe oljAxoqle
9 '|OH abuaneos 0] pasn uisay €9 |pue ‘apupAyue pioe ‘|DH sabuaaeas NIZ/\®
1oy (buipeo) QLN (buipeo)
‘daid | "1od sjuaWWwo) Jusbeay ‘daid | 10 sjuaWwWo) Jusbeay
SPRV I'y

SI93UIARDS JO SI[qe, b

4133

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



"sajeyil [Alis pue sapuojyd 1Alis
‘sapuojya |Aloydsoyd ‘sapuojyo |Auoydsoyd

'S9pLOJYD
|Auojins pue salepl |A|IS ‘sapliojyd |AlIS

‘juabeas ulamiaay ‘saleueAdolylos] I\ ‘sapuojyd |Aioydsoyd ‘sapuiojyd jAuoydsoyd HO
‘sajeurAo0s| ‘sajozeplwl ‘sauolayo|ey o/l\z ‘juabeas ulamiaap ‘sareueAo01y10S| N
-p ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0i0q HO— \& ‘sajeueAo0s| ‘sajozepiwl ‘Sau0}ayoley-n .
‘sayeuoj|ns|jje ‘sapifey |Ajje ‘si1aisa pajennoe N ‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe o N
TEYT | TEPT | ‘SopUpAyuUe pioe ‘SapLojyd ploe Sanowey Io& TEYT | TEPT | ‘SOPHOIYD pIoe ‘sapupAyue ploe :sanowsy —
(s i ot = ©))
1fire 'H =4
0T-0=Uu
‘uanib sjdwexa Mﬁ/vz e
urew ayl sem aualfisAjodjAylswouiwy o
*ainpasoid [elsusn \m/v
. o =1
pioe abuaness
'sjonpo.d ueso papioye NOO 0} aseq payoddns-pljos yim uonounfuod B
eainAjod ajgnjosur Jo uonel|i4 areurAoosiip ooz\©\ ul pasn Jabuaneds yum payund 'sapuojyd \@/\
auajAuayd-y'T pue auiwexaysusjAyieeiuad pIoe OpE Yum pajoeas saulwe Alepuodss
yum uonoeas Agq paAowal sem sapiwe fz&m \/vzf .ov 69T pue Arewnd ggz usamiag uonoeal .~
€25 | 1o uonesedald 1oy pasn aploOjyd ploe SSaoxg N ZevT | Buiidnoo ayy Buisn pasisayiuAs Areiqi apiwy ,._\O
(.Broww €)
‘uisas Buibuaneas ayy Buisn
3474 panowal sem [euarew Bujels ssaoxa alaym
‘€9 'uonoas [eyuswiadxa (N4 fz<@ 2S5 | ‘suonoeal uonejAe-y oy uanlb ale sajdwexg HN /\©
(.Bloww ¢°¢) (Broww g'v)
"aujwe pajoealun Jaysanbas 0} Ajsnoauelnwis N N N ¥
pasn sem UISal 9]eueAd0S| 'SUOITESUSPUOID ) THN T /\G ) THN T /\@
6S | 9plwe Ul apHOoJYD pIoe SSBIXd dAOWAI 0} pasn HN v A4 'uonoas [eyuswadxa |4 HN
's19)sa pajelnyesun-g‘o
pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd 'S19)sa pajelnyesun-g‘o pue saployod
‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyins ‘sapuiojys |Aioydsoyd ‘sapuiojyd
‘si91se01a)-g ‘sauolay ‘saleueAdolylosi |Auoydsoyd ‘yusbeas ulemiaa|N ‘SI91S2019)
‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua -g ‘sayeurfo0lyios| ‘sareurAoos| ‘sapljozepiwl
‘sauolaIp-g ‘sauoiayIp-0 ‘sajeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiayip-g ‘sauoiayip-n HN
‘sapiey |Aje ‘sapAyaple ‘siaisa pajeAnoe n/\@ ‘sayeuoj|ns|jle ‘sapifey |Aj[e ‘si1aisa pajennoe N
TEVYT | TEVT | ‘SSpUOIYD ploe ‘ssplpAyue ploe :sanowsy HN - TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy HN fo
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) juabeay

panunuod [1sapiey [AdV T'f

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4134



‘spioe 21jAx0q e

(r-Bloww 0°€)

“_©

€9 | pue sapupAyue pioe ‘|DH sabuaaeds os|y
2iql uoged (. Bloww v°2)
H H
HN g~ N A~ JWG ‘uisai Jabuaness HNTY
gevT | €evT H H o 44 vy | siyy Aq payund sem spunodwod /g Jo Areiql| v fz\/\z/\@
's191sa parelnyesun-g'o
pue sapuojyd jAuoyns ‘sapuiojyo |A1oydsoyd 'S191sa parelnyesun-g'o pue saplojyo
‘sapliojyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyins ‘sapliojyd |Aioydsoyd ‘sapuliojyo
‘si91se019)-g ‘sauolay ‘saleueAdolylosi JAuoydsoyd ‘yuabeas ulemIas|N ‘SI91S9019Y
‘saleueAo0s| ‘sapljozepiwi ‘sapixods ‘sauoua -g ‘sareueA201y10s| ‘sajeurAd0s| ‘sapijozepiwi
‘sauolIp-g ‘sauo1ayip-0 ‘sareuoyns|hye ‘sapixoda ‘sauoua ‘sauo1aIp-g ‘sauciayip-n 2uN
‘sapley |Aje ‘sapAysple ‘siaise paleande n/\@ ‘sareuo)|ns|jfe ‘sapifey |Aje ‘siaisa parennoe »—NH
TEYT | TEPT | ‘'soplojyd pioe ‘sapupAyue pioe :saroway HN TEYT | TEPT | ‘sopupAyue pioe ‘saplojyd ploe :sanoway HN r@
'S8pLoIYd "sajeyi Alis pue sapuojyd |Alis
JAuoyins pue sale|yl |A|Is ‘sapliojyd |AlIS ‘sapuojyo |Aioydsoyd ‘sapuiojyds jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO ‘luabeal ulamisaN  ‘saleuekdolylos| —
‘Juabeas ulemlas ‘sajeueAooiylos| N ‘sareurAo0s| ‘sajozepiwl ‘sauolayoley N
‘sajeurAo0s! ‘sajozepiwl ‘Sau0lao|ey-n . -p ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0lI0(q HO— \&
‘sareuoj|ns|jfe ‘sapifey |Ajje ‘siaisa parennoe Y ‘sareuo)|ns|jfe ‘sapifey |Ajje ‘si1aisa parennoe N
TEYT | TEYT | ‘'soplojyd pioe ‘sapupAyue pioe :sanoway — TEYT | TEYT | ‘SepupAyue pioe ‘sapliojyd ploe :sanoway :olw
's191sa parelnyesun-g'o
"BaINOIY} PUE S19)S3 pajelniesun ‘sauous pue sapuojyd |Auoyns ‘sapiiojyo |A1oydsoyd
‘sapixoda ‘sareuoyns|iire ‘sapijey [Aye ‘sapliojlyd |Auoydsoyd ‘yusbeal ulamiasy
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZHN u o ‘sau0}@y ‘seleueAoolylos! ‘sajeueAdos| ZHN
‘sapliojyd |Auojns ‘saleuekoolylosi A Hzt\A \@ ‘sajozepiwl ‘sauoua ‘sajeuoynsiyie ‘sapiey Y W
‘sareueA00s| ‘sajozepiwl ‘SI91Sa paleAlloe \|\z 0 1Aje ‘sapixoda ‘sapAysple ‘sialsa parennoe \|\z /|@
TEYT | TEYT | ‘SOpUpAyue pioe ‘Sapuojyd ploe sarowsy ZHN TEYT | TEYT | ‘SopUpAyue pioe ‘sapuojyd ploe sanowsy ZHN
19y (buipeo) 1oy (buipeo)
‘daid | 10 sjuaWwWo) Jusbeay ‘daid | 19 ISUETI1]ele) Jusbeay

SOpLIpAYuE POV €'p

4135

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



"eainoly}
pue sjAuoqied ‘s1alsa pajeinjesun ‘sauoud
‘sapixoda ‘sareuoyns|hye ‘sapiliey [Aye
‘sapuojyd |Aloydsoyd ‘sapuojyd |Auoydsoyd

's19)sa pajelnyesun-g'o
pue sapuojyd |Auoyns ‘sapuojyd jAioydsoyd
‘sapuiojyd |Auoydsoyd ‘yusbeas ulamissiy

ZuN u o ‘Sauolay  ‘saleueAoaolylos! ‘saljeurAaosi| 2N
‘sapuojyo  |Auojns  ‘sajeuehoolylosi Y SZA \@ ‘se|j0zepiwl ‘sauousd ‘sajeuoynsie ‘sapiey YN
‘saleueAo0s| ‘sajozeplwl ‘SI81Sa paleAllde N o 1Aje ‘sepixoda ‘sapAysple ‘sisisa paleAnde N /|©
TEYT | TEYT | ‘sopupAyue pioe ‘sapuojyd ploe :sanoway ZHN TEYT | TEYT | ‘sapupAyue pioe ‘saplojyd ploe :Sanoway ZHN
FEX| (BuipeoT) REX| (BuipeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
SOpAYIPIV 9
0 id 10
v s
e
's|oly} pue sjouelis ‘sjouayd Z\|©|G 's|oly} pue sjouelis ‘sjouayd .
‘spioe  01]Ax0QqJed  ‘suolueqied  ‘saulwe N@ ‘spioe  01]Ax0QqJed  ‘suolueqied  ‘saulwe o” N
TEVT | TEYT | Aepuodas pue Arewnd ‘sjoyodje :sanoway o TEVT | TEYT | Aepuodas pue Arewnd ‘sjoyodje :sanoway N
0 i s H H s, \H
i OON N o]
E;Lm\ ooz@zJﬁzJ/@ /N
N
o z\/\
's|oiy} pue sjouelis ‘sjouayd Z\|©|G 's|oly} pue saulwelAxolpAy oo’/ \ o n/\
‘spioe  01]Ax0QqJed  ‘suolueqied  ‘saulwe N@ ‘saulzelpAy ‘saulpiuenb ‘spioe 91Axoqied A/V\ 3\
TEVT | TEYT | Arepuodas pue Arewnd ‘sjoyodje :sanoway o TEVT | TEPT | ‘Saulpiwe ‘saulweAxoyfe ‘s|joyodje :Sanoway o
REX| (BuipeoT) REX| (BuipeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
S[0Y0dIV S°v
o, H H o, \H
OUz@z N OON z/wo
'S|o1y} pue saulweAxoye ‘saulwelAxolpAy JOﬂ J/z \/\z/\e
‘sauizelpAy pioe  ‘sauizelpAy ‘saulpiwe oo’/ EH
‘sauipiuenf ‘spioe a1jAxoqled ‘sjoyooje A/V\ 3\ /\
TEVT | TEYT | ‘'sauiwe Arepuodas pue Arewnd :sanoway o
REX| (BuipeoT) REX| (BuipeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
saulzeIpAy pRvV

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4136



'uonoas [ejuswadxy

(.Bloww 9'9-6°¢)

“®puolyd (.Bloww T°1)
‘pIoe 21O0JY20IPAY N T Yum L H pioe ssaoxa Jalsanbas 01 Ajsnosuelnwis
juswiealy Aq ay) perelausabal sem jusbeal Az/\z)\/y pasn sem UIsal aulwe SiLJ SUOIESUBPUOD
TPYT | 9UL 'palanodal agq pnod apAysple ayl H Ho 6G | 9plwe ul aulwe pajoealun dAOWAI 0} Pasn Ooz/\ﬁu
‘uonoas euswadx3y (:.Broww 0°€) ‘uonoes euswadxgy
‘suolyeulWwe aAdNPal € Jo o<o ‘suoljeulw® aAIONPaI JO
syonpoud auiwe Arepuodas ay) jo aosuasald ayy \@x s1onpoud aulwe Arepuodas ay) jo aosuasald ayy G
6S | Ul panowsal AjpAidalas alem saulwe Arewlld OHO 6S | Ul panowsal AjpAndales alem saulwe Arewlld OHO
‘sjoi "ainpasoud [e1aua
pue saje|ll |AlIs ‘sapuojyd JAlIS ‘siuepixo (;Bloww 1)
‘Juabeal uleMIaa|N ‘Sau0Ia8Y ‘Sauoladoley 'spunodwod |Auogles pue
-0 ‘sapixoda ‘sapynsip ‘sayeuoynsihye n/\e pioe onadeoidessaw SSaIXa aA0Wal 0} Arelq)| Ib
TEYT | TEPT | ‘sapliey |Ayje  ‘sapAyaple :sarowey HS YEYT | YEPT | dUOUIpIOZEIY) © JO uonedyund By ul pasn s N
'uonoas feuswnadx3y . .
(:.Bloww °1-59°0)
‘1a1em o
ul v¥S1-d Buisn JswAjod 8yl woly payoeiap u/\
ovvT ‘pabuaness alam sauoldy pue sapAyaply 6EVT | 6EYT |29 Aew auoiey 10 apAyspre pabuaneos HO m<©
(.Bloww 0°8)
auabsoydoiy) pue auabsoyd 'uonoas [eluawiiadxy
‘sau0}@y ‘seleurAoolylos! ‘sajeueAdos| Nz n
‘saulwl ‘S81ew.ojololyd  ‘sareuoynsiiye ‘pabuaneoss /\Amz /mb
TEYT | TEPT | ‘sapliey |Ajje  ‘sapAyaple :saroway 8evT | 8evT |91am sapAysple oneydie pue opewoly 0’0
'uonoas euawnadx3y 'uonoas euswnadx3y
o
'srebns pue sauo}ay AN E/\m/\e 'srebns pue sauo}ay
LEVT | LEVT | [eplosals Jo Buipulg 8|qisIdaAdl 10} pasn H LEVT | LEVT |[eplosals Jo Buipuig 8|qisidaAdl 10j pasn fzob
(Bloww z'1)
H )
*Areiqi| punodwod e ‘pabuaness HN- S <
oetT | Jo uoneoyund |ajjesed ayy Joj pasn Jabuaneos fz/\@ GEYT | 91om sauolaxofey-n pue sauolay ‘sapAysply o’ o
's191sa parelnyesun-g'o
pue sapuojyd |Auojns ‘sapuiojyo jAioydsoyd
(Bloww z'€) _wmu:o_:u _\Eomamoca H:wmmmL VIEVWEET]
“21npaoo.d [elouss SI191S9019%-g ‘sau0lady ‘sajeueAoolylos|
HN ‘sareueAo0s| ‘sapljozepiwl ‘sapixoda ‘sauoud
'spunodwod |Auogles pue /ﬁ I<G ‘sauolIp-g ‘sauo1ayip-p ‘sayeuoyns|hye
N ‘ ‘ ‘ H
pioe onadeoidessaw SS8IXa aA0Wal 0} Arelq)| N> sapifey [Aje ‘sepAyaple ‘slalse paleanoe N /\G
YEYT | duoulpljozelyl e jo uoneayund 8yl ul pasn HN TEYT | TEPT | ‘'soplojyd pioe ‘sapupAyue pioe :saroway HN
Q| (buipeo) QLS| (buipeo)
‘daid | 10 sjuaWWo) Juabeay ‘daid | 19 sjuaWwWo) Jusbeay

4137

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



"eainoly}
pue sjAuogied ‘s1alsa pajeinjesun ‘sauoud
‘sapixoda ‘sareuoyns|hye ‘sapiliey [Aye

's19)s8 pajelnyesun-g'o
pue sapuojyd |Auoyns ‘sapuojyd jAioydsoyd
‘sapuiojyd |Auoydsoyd ‘jusbeas ulamissiy

‘sapuojyd |Aloydsoyd ‘sapuojyd |Auoydsoyd ZHN u o ‘Sauolay  ‘saleueAoaolylos! ‘saleueAaosi 2N
‘sapuo|yo  |Auojns  ‘sajeuehoolylosi M SZA \@ ‘se|j0zepiwl ‘sauousd ‘sajeuoynsie ‘sapiey N
‘saleueAd0s| ‘sajozeplwl ‘SI81Sd paleAllde \|\z 0 1Ae ‘sapixoda ‘sapAysple ‘siaisa paleAnde \|\z /|©
TEVT | TEYT | ‘sopupAyue pioe ‘sapuojyd ploe :sanoway ZHN TEYT | TEYT | ‘sopupAyue pioe ‘sapuojyd ploe :sanoway ZHN
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
sapIey A1V 6'%
‘syuabe Buionpal
apupAy pue sjolyjoulwe-g'T ‘s|olyjoulwe
-2'T ‘s|oyodjeoulwe-g‘T ‘sjoyodjeouiwe
-Z'T 'SIOIUNP-E'T ‘S|IOIYNP-Z'T 'S|OIP-€'T 'S|00A|6 oHO o ©
‘sauizelpAy ‘saulweAxoye ‘sauiwelAxoipAy /@ ~
TEVT | TEYT | ‘sauiwe Asewnd ‘suolueqled :sanoway
o H H s\ H ‘saulwe|AxolpAy
ouzA\VZJﬁz ouz@z/wo pue sjuabe Budnpal spupAy ‘sauizeipAy
o /ﬁz\(z<® 's|02A|6  ‘sjolyup-g¢'T ‘s|jolynp-g't ‘sjoip
'S|0IY} pue saulweljAxoipAy oon’ N N -¢'T ‘suolueqted ‘s|olyloulwe-z'T ‘sjolylouiwe
‘sauizelpAy ‘saulpiuenb ‘spioe o1Axoqied /C /ﬁﬂ & -¢'T ‘s|joyodjeoulwe-g'T ‘sjoyodjeoulwe-z‘'T o:uﬁo/\o
TEVT | TEVT | ‘Saulpiwe ‘saulweAxoyfe ‘s|joyodje :Sanoway o TEVT | TEYT | ‘sauiwe Arewud ‘sauiweAxoye :sanoway
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | ‘19 sjuswwo) juabeay
SQUIWRBAXOYIV §'F
ud
( o
N
o
‘sjuabe Buionpal o
OpuUpPAY pue sapix0ipAy ‘suolueqied ‘saulwe N
TEYT | TEYT | Arepuodas pue Arewid ‘sapixoye :saroway o é
REX| (BuipeoT) REX| (BuipeoT)
‘deud | ‘J0d Ssjuswwo)d Jusbeay ‘deud | "J0d Ssjuswwo)d Jusbeay
SOPIXOYV L'V

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4138



‘sauolaxoley

's|olyy pue sareyn |A|Is ‘sepLojyd |AlIs
‘sjuepIxXo ‘sauolaxoley-n ‘sapixoda ‘sapynsip

o
NH
HS —
~_./°
HS z\...|\,_ z/|G

SH

TEYT | TEPT | -0 ‘sareuoyns|ije ‘sapijey |Aye sanowsy s TEYT | TEYPT | ‘sareuoynsihie ‘sapiey |Aye :serowsy o
QLN (buipeo) 1oy (buipeo)
‘daid | "1od sjuaWWo) Juabeay ‘daid | 10 ISUETI1]ele) Jusbeay
sdjeuoyns AV 01'p
Y
‘sojelji L "
JAUIA pue sapiwolg |AUIA ‘SapIpoI [AUIA ‘sarejjl) /|©|o 'sauojayofey Nxzﬂ\z/\@
TeVT | TEVT | 1Are ‘saplwolq |Ale ‘sapipol |Are :sanoway “Ho)g TEYT | TEPT | -0 pue sareuoynsiAye ‘saplijey |Aje :sanoway s
Hz00
o
NH SH H
| | I | v L O
S|oIy) pue salepi |AlIs ‘sapuojyo |A)is -~ J)=o sareyL |A|Is pue i
‘sjuepIxo ‘sauoiayofey-n ‘sapixods ‘sapynsip Hs N z/IG sapuojyd |AIS ‘sauoiayoley-n ‘saueyeozelp
TEYT | TEYT | ‘sareuoynsihie ‘sapiey |Aye :serowsy o TEYT | TEYPT | ‘sareuoynsihie ‘sapiey |Aye :serowsy
N N
‘sjoy) Fj 9
pue sajeyul [A|IS ‘sapuojyd |AIs ‘siuepixo auabsoydoiy) pue auabsoyd Ho g z/:|/ NH
‘Juabeal uleMI9a|N ‘Sau0IaY ‘Sauolavoley ‘sau0}@y ‘seleueAoolylos! ‘sajeueAdos| N N\ O
-0 ‘sepixoda ‘sapiynsip ‘sareuoynsihye H ‘saulwl  ‘serewlojolojyd  ‘sereuoyns|hye Ly z\:|\ z/|@
TEYT | TEYT |‘sapley |Aqje  ‘sapAyaple :sanoway HS TEYT | TEYT |‘sapley |Aqje  ‘sapAyaple :sanoway e
's191sa parelnyesun-g'o
pue sapuojyd jAuoyns ‘sapuiojyo |A1oydsoyd 'S191sa parelnyesun-g'o pue saplojyo
‘sapliojyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyins ‘sapuiojyd |Aioydsoyd ‘sapuliojyo
‘si191se019)-g  ‘sauolay ‘saleueAdolylosi JAuoydsoyd ‘yuabeas ulemIasN ‘SI91Sa01)
‘sareueAo0s| ‘sapljozepiwi ‘sapixods ‘sauoua -g ‘sareueAo01y10s| ‘sajeurAd0s| ‘sapijozepiwi
‘sauolaIp-g ‘sauo1ayip-p ‘sareuoyns|hye ‘sapixoda ‘sauoua ‘sauo1aIp-g ‘sauciayip-n N
‘sapley |Aje ‘sapAysple ‘siaise paleAnde n/\@ ‘sareuo)|ns|jfe ‘sapifey |Ajje ‘siaisa parennoe J—NH
TEYT | TEYT | ‘'soplojyd pioe ‘sapupAyue pioe :saaoway HN TEYT | TEYT | ‘'sopupAyue pioe ‘saplojyd ploe :saroway HN r@
'S8pLOIYd "sareyi Alis pue sapuojyd |Alis
JAuoyins pue sale|yl |A|Is ‘sapliojyd |AlIS ‘sapuojyd |Aioydsoyd ‘sapuiojyds jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO ‘luabeal ulamisa|N  ‘saleuekdolylos| —
‘juabeal ulamiaay ‘saleuekoolylosi N ‘sareueAoos) ‘sajozeplwl ‘sauolayoley N
‘sajeurAo0s! ‘sajozepiwl ‘Sau01ao|ey-n . -p ‘sapixoda ‘saueyjeozelp ‘spioe 2luolioq Ho— \&
‘sareuo)|ns|jle ‘sapifey |Ajje ‘si1aisa parennoe Y ‘sareuoj|ns|jfe ‘sapifey |Aje ‘siaisa parennoe N
TEYT | TEPT | ‘'soplojyd pioe ‘sapupAyue pioe :sanoway — TEYT | TEYT | ‘SepupAyue pioe ‘sapliojyd ploe :sanoway :olw
Q| (buipeo) QLS| (buipeo)
‘daid | 10 sjuaWWo) Juabeay ‘daid | 19 sjuaWwWo) Jusbeay

4139

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'S9pLIOYD
|Auojins pue salepl |A|IS ‘sapliojyd |AlIS

‘sapuojyo |Aioydsoyd ‘sapuiojyds jAuoydsoyd HO
‘yjuabeas  ulamiaan ‘sareueAo0Iylos| N
‘sajeueAoos| ‘sajozepiwl ‘Sau0}aoley-n .
‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe o W
TEYT | TEYT | ‘'SOplLojYd pIoe ‘sapupAyue pioe :saroway —
“Balnoiy}
pue sjAuogied ‘sialsa pajeinjesun ‘sauoud
‘sapixoda ‘sareuoyns|je ‘sapiiey [Aye ‘s[oly}
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZhN h o pue sale|ll |AlIS ‘sapuojyd |AlIS ‘siuepixo
‘sapuiojyos  jAuoyns  ‘sareurAo0lylosi — HZL\A\@ ‘Jusbeal ulPMIBBIN ‘Sau0}ey ‘sauolexoley
‘sayeueAo0s| ‘sajozepiwl ‘SI91Sa paleAloe \I\z o -0 ‘sapixoda ‘sapy|nsip ‘sayeuoynsihyie n<®
TEYT | TEYT | ‘SOpUpAyue pioe ‘SapUojyd ploe :sanowsy ZHN TEYT | TEVT | ‘'sapliey |Ajje  ‘sapAysple :sarowoy HS
's19)sa pajelnyesun-g'o
pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd 'S19)sa pajelnyesun-g‘o pue saplojyod
‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyins ‘sapuiojys |Aioydsoyd ‘sapuiojyo
‘si91se01a)-g  ‘sauolay ‘saleueAdolylosi |Auoydsoyd ‘yusbeas ulemiaa|N ‘SI91S2019)
‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua -g ‘sayeuefo0lyios| ‘sareurAoos| ‘sapljozepiwl
‘sauolaIp-g ‘sauoiayIp-0 ‘sajeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiaip-g ‘sauoiayip-n N
‘sapiey |Aje ‘sapAyaple ‘siaisa pajeAnoe n/\@ ‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe NH
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway HN - TEYT | TEYT | ‘SopupAyue pioe ‘saplojyd ploe :saroway HN /|@
H20D
n G auabsoydoiy) pue auabsoyd
"sajeyn |AjIs pue He0o i ‘sauo}ey ‘sajeueAoolylos| ‘sajeuehoos|
sapuojyd |Alls ‘sauoiayoley-n ‘sauedeozelp ‘saulwl ‘S8rew.ojololyd ‘sajeuoynsiiye
TEVT | TEYT | ‘sajeuoynsihie ‘sapiey |Aye sarowsy TEYT | TEVT | ‘'sapliey |Ayje  ‘sapAysple :sanowoy
'sarelll |AlIs pue sapuojyo |Ais 'S19)sa pajelnyesun -g‘n
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd pue sapuojyd jAuojns ‘sapuojyos jAioydsoyd
‘juabeas ulamiaaNy ‘saleueAdolylos] — ‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasiy
‘sareueAoos] ‘sajozeplwl ‘sauolayoley N ‘sauo}ey ‘sajeueAoolylosi ‘sajeuehoos| 2N
-p ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0I0(q Ho— \& ‘sg|ozepiwl ‘sauous ‘sareuoynsiye ‘sapijey — e\
‘sayeuoj|ns|jje ‘sapifey |Ajje ‘s1aisa pajennoe N 1Are ‘sapixoda ‘sapAyaple ‘siaisa pajeanoe \|\z /|©
TEVT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy Io& TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy ZHN
oy (Buipeo) ‘Joy (Buipeo)
‘deid | ‘J9d Ssjuswwo) Jusbeay ‘deid | J9d Ssjuswwo) Jusbeay

panuiuod [SdYeuoyns AV 01

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4140



1d 10 id
10 IS-0 )
u&v i,
O
's|oly} pue sjoue(is ‘sjouayd . 's|oly} pue sjoue(is ‘sjouayd 2\|©|G
‘spioe  ollAxoqJed ‘suoljuegied ‘saujwe Ao]z ‘spioe  olAxoqJed ‘suoluegied ‘saujwe \
1EVT | TEVT | Arepuodas pue Arewnd ‘sjoyodje :sanoway — 1EVT | TEYT | Arepuodas pue Arewnd ‘sjoyodje :sanoway o
1Rtre ‘H =4 1Rtre ‘H =4
muouzg\@ ouoHZJ\@
TEVT | TEVT M TEVT | TEVT .
(.Broww ¢°2)
002-ZXMO0S Xamod
HNTY
95 "9%G6-G8 S! And Jonpoid wos @) vt “uanb uoneredaid RN )]
oy (Buipeo) Joy (Buipeo)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay
soutmy €[y
o\ H H o\ H
09N N OON_[\N o
Uy Yy
> > y o y NN /\o
'S|oly} pue saujwelAxoIpAy .
‘sauizelpAy ‘saulpiuenb ‘spioe 91jAxo0qied ooz@zJﬂz/X
TEYT | TEPT | ‘'Saulpiwe ‘saujweAxoyje ‘s|oyodfe :Sanoway o
‘1o (buipeo) ‘1o (buipeo)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay
soulpruy g1y
'sapiwe snofojAuln pue
s191s8 snobojAuIA ‘sapiweolay-g ‘sapiuweolay "
-D 'SI91S90)9Y-b ‘SIa)sa0laN-g ‘sauoianoley fz/«zxﬂzx\@
TEYT | TEPT |-0 ‘SBU0IdYIP-g ‘SBU0IANIP-D S8AoWRY N-N
oy (Buipeo) Joy (Buipeo)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay

sopruy 11y

4141

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



0rO-TO =X
0TO-TO =d

10D 1902
1202 ‘402 ‘SON ‘OON =

“(*HD). 4N
“(*H2) "(*HO)S “(*HD)O =1

'uon9as [eyuswadxy

*Arepuodas Jo asuasaid ay}

ul pabuaness sauiwe Arewnd “(.Bloww 0°T)
aualfisAjod sem pasn uoddns-iswAjod urepy

‘(uoneuiwe aAnonNpay) uonesauab Areiqi

mwm_m,m:_E:_m,mu_,_m,wmo_:__wu
‘apiwejfioefjod ‘auaifisAlod = o

0T-0=U
ém\
wﬁvo\ =1
d

‘'saulwe b 2/S |ul sauiwe Arewnd Qpz yum paloeal alam
€/.G | Arepuodas pue Arewud Jo [eAowal 10} pasn ﬂm\._ ‘OF | sauo1ey TTT pue sapAysple 8Tz jO |e10) V¥ OIU/._
‘reuswiadxa ||n4
) (¢-Bloww 0°€)
10JeAl}O® SSBIX3
€9 |sobuaneds osje l1abuaness -pabuaneds _oﬂxob
‘79 |uayl pue apiwe 0} PaUIAUOD BUIWY ;a:z/\g G9 ‘saujwe sabuaneds os|y o
'0EYT 92UBIB)81 93S 0S|V
‘suonoeal
juswaoe|dsip apirey pue Buiuado apixoda ul
G9 ‘saujwe sabuaneds os|y OON <O ov |wuauodwod Ssadxa Se pasn aulwe sabuaneds OON b
‘syuabe Buionpal ‘saulwre|AxolpAy
apupAy pue sjolylouiwe-g‘T ‘sjolylouiwe pue sjuabe Buionpal apupAy ‘sauizelpAy
-¢'T ‘s|oyodjeouiwe-g'T ‘sjoyodjeoulwe 's|02A|6  ‘sjolyup-g¢'T ‘s|olynp-g't ‘sjoip
-Z'T 'SIOIUNP-E'T ‘S|OIYNP-Z'T 'S|OIP-€'T 'S|02A|6 OHO o o -€'T ‘suolueqied ‘sjolyoulwe-g'T ‘sjoiyouie
‘sauizelpAy ‘saulweAxoye ‘sauiwe|AxoipAy /@ ~ -¢‘T ‘sjoyodjeoulwe-g‘T ‘sjoyodjeoulwe o:uﬁo/\o
TEVT | TEYT | ‘sauiwe Asewnd ‘suolueqled :sanoway TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiweAxoye :sanoway
ud
( o
N
o
‘syuabe Buionpal o o
apuUpAy pue sapIxolpAy ‘suolueqied ‘sauiwe N ‘sapiyns pue sajodip ‘sausip ohwn
TEVT | TEVT | Arepuodas pue Arewnd ‘sapixoye :Sanoway o é TEVT | TEYT | ‘'sauiwe Arepuodas pue Arewnd :sanoway /|@
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y suswwo) juabeay

panuniuod UMY €1y

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4142



‘aInpasoud [elousg

‘parensuowap ss|dwexs O JISAQ "PaISN023l

wiioj uoljold
ST-V 1sAplequy

IMOm@

‘uonoeal Jap|y—s|alg 01a1ay e Bulnp pawiioy

Gooé

obbT | 89 Ued pue Jjes ayl Se paulelal ale saully YT | aulwelAylswip abuaneds 03 pasn uisay
(;Bloww z€-5'1)
‘ainpasolid [eisusn o uwnjod XOS uelea
. Il _© _
seainoly} H ~ saujwe Jo ases|al pue .
ShYT | ShbT |JO SISBYIUAS Byl Ul dujwe SS3IXd Sanoway YT | Yyores ayl Joj anbiuydsal uoneayund e se pasn H 8@
w0} uojoid w0} uojoid
ST-V IsAl1aquiy ST-V IsAlaquiy
/S | “Areigye jo uoneosyund sy ui pash Jabuaness Heos é 1l ® Jo uoneayund ay) ul pasn JaBuaneds Heos é
UWNoD -XOS 'uonoas [eyuswadxa |4 (.Blowuw ')
"HO®I Ul °HN yum Buiysem Aq paseajal uayy ‘suolyewlo} apiwe
obpyT | pue ‘uisal XOS 9y} ojuo paimded s| aulwy :éwé A4 ZF | pue Bainolyl woly seulwe SSadXe SaAowey oon _@
‘ainpasolid [eisusn (.Bloww z')
‘pawoy
ealnAjod a|gnjosul ayj Jo uonesl °
pue areueAoosiip auajAuayd-¢‘T yum uonoeal NoO
Ag panowas sem saplweuojns/sapiwe \@\ HN 42 <®
€25 |40 uoneredaid dy} Joj pasn sulwe JO SSBIXT 0ON SyvT | SyvT "%66-L6 Aund 1onpoid o
w0} uojoid
‘sainpadold [elausn ‘uonoes ejuswadx3 GT-V 1sApaquy
"%86—G6 Anind yonpoid “Areiq ‘Juabeas
YT | B2IN ' JO SIsayiluAs ul pasijin Jabuaness oozé ey | apiwnpoqgres pabbe) suiwe Arenal sabuaness :émé
"sainpadold [elaus
'saujwe Arewnd uey) ayel Jamojs e
1B saulwe Alepuodas sabuaneds juabeal ayl " 5
‘uofjeUIWe dARONPaI Ul vle
eyyT | 'seulwe Arepuodas pue Arewnd Joj 1abuaneds o oy |uauodwod ssaoxa se pasn aulwe sabuaneds o
"Jod (BuipeoT) "Jod (BuipeoT)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 suswwo)d jusbeay

4143

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



"sale|yn N
JAUIA pue sapiwolq JAUIA ‘SapIpoI [AUIA ‘sale|jul /|©|o
TEVT | TEVT | 1A1e ‘saplwolq |Are ‘sapipol |Ale :sanoway “(Ho)a
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
sapIfey [A1V 91y
syabe Buionpal ‘saulwre|AxolpAy
apupAy pue sjolylouiwe-g‘T ‘sjolylouiwe pue sjuabe Buionpal apupAy ‘sauizelpAy
-¢'T ‘s|oyodjeouiwe-g'T ‘sjoyodjeoulwe 's|02A|6  ‘sjolyup-g¢'T  ‘s|olynp-g't ‘sjoip
-Z'T 'SIOIYNP-E'T ‘S|OIYNP-Z'T 'S|OIP-€'T 'S|02A|6 oHo o © -€'T ‘suoluequed ‘sjolyjouiwe-z T ‘sjolylouiure
‘sauizelpAy ‘saulweAxoye ‘sauiwelAxoipAy /@ ~ -¢‘T ‘sjoyodjeoulwe-g‘T ‘s|joyodjeoulwe o:uﬁo/\o
TEVT | TEYT | ‘sauiwe Asewnd ‘suolueqled :sanoway TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiweAxoye :sanoway
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
sjorjouty Sy
'uon9as [eyuswadxy : o
"auUaN|0} Ul UOKN|OS B Se PaIos 1Sa( e
S| pue aAlISUas ainisiow si Juabeay ‘sjoyodje Ha
8vvT | 8yyT | oulwe jo Areiqy e jo uonieayund sy ur pasn
syabe Buionpal
apupAy pue sjolylouiwe-g'T ‘s|olyjouiwe ‘saulwe|AxoipAy pue sjuabe Buionpas apupAy
-Z'T ‘s|joyodjeouiwe-g‘T ‘sjoyodjeoulwe ‘sauizelpAy ‘s|0dA|6 ‘sjoiylp-£‘T ‘s|oyip-z‘T
-Z'T ‘SIOIUNP-E'T ‘S|IOIYNP-Z'T 'S|OIP-€'T 'S|02A|6 OHO o @ ‘S|0Ip-g‘T ‘suolueqled ‘sjolyioulwe-z T ‘sjolyl
‘sauizelpAy ‘saulweAxoye ‘sauiwelAxoipAy /@ ~ -oulwe-g'T ‘sjoyodeoulwe-g‘T ‘sjoyodjeoulwe o:uﬁo/\o
TEVT | TEYT | ‘Sauiwe Asewnd ‘suolueqled :sanoway TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiweAxoye :sanoway
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
[oyod[eouIwy p°p

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4144



‘saulwe|AxolpAy ( ©
pue sjuabe Buionpal apupAy ‘sauizelpAy N
's|02A|6  ‘sjolyup-g'T  ‘s|oynp-z‘t ‘sjolp 0
-€'T ‘suolueqJed ‘sjolylouiwe-zZ T ‘s|olyloulwe ‘syuabe Buionpal o
-€'T ‘s|oyodjeoulwe-g‘T ‘sjoyodjeoujwe o:a@o/\o aplpAY pue sapixolpAy ‘suojueqied ‘saujwe N
TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiweAxoye :sanoway TEVT | TEVT | Arepuodas pue Arewnd ‘sapixoye :sanoway o /|O
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | 19 sjuswwo)d jusbeay
suorueqae) oIy
EPL-VHl SUpagWY (:browwi zz'T)
Ho \ 'uonoas [eyuawadxgy HO o
N m V
o . HO HED
pasnal pue pajelauabal OH HO™ '~
‘Juswiyeal Ho ~OH ag Aew ulsal ayl ‘sploe 9djuoloq }o HO O AN /mb
6¥YT | 6¥YT | 2Ip1oe ybnolyy paressuabal ag jouued uisay HO 6¥YT | 6VYT | [eAOWaI By} 10} JUSQJOS dy1oads pue jusiog ek}
"sajeyul [Alis pue sapuojyd Ais
] ‘sapuojyd |Aioydsoyd ‘sapuiojyds jAuoydsoyd
(.Broww z6°0) ‘luabeal ulomMIBaN  ‘SaleueAd01ylos] —\
‘sajeueAo0s| ‘sajozeplwl ‘sauojlayo|ey o/|\z
'uonoas [euswiadxgy HO -p ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0I0(q HO— \&
/\@ ‘sayeuojns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe N
TLET | TLET ‘pabuaness spioe djuolog Jo sajdwexa aulN Ho ™~ TEYT | TEVT | ‘'SopupAyue pioe ‘saplojyd ploe :sanoway Io&
Spre duoaog S1°'y
C
'sore|L =
JAUIA pue sapiwolg |AUIA ‘SapIPOI [AUIA ‘sarejil) /|©|o
TEVT | TEVT |1Are ‘saplwolq |Ale ‘sapipol |Are :saroway “Ho)a
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) jusbeay

SNEPLY ATV LT

4145

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



0 id 1d,
id, s’ 12 LMﬂl_m —o
' N
's|oly} pue sjouelis ‘sjouayd z\|©|o 's|oly} pue sjouelis ‘sjouayd . AU
‘spioe  01]Ax0QqJed  ‘suolueqied  ‘saulwe N& ‘spioe  01]Ax0QqJed ‘suolueqied  ‘saulwe Ao]z
TEVT | TEYT | Arepuodas pue Arewnd ‘sjoyodje :sanoway o TEVT | TEYT | Aepuodas pue Arewnd ‘sjoyodje :sanoway ~—
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
spre dIAXoqIe) [Tf
HO
'syuabeal o1j1ydososje pue suonesoqied /©<Jﬂn<®
TEYT | TEPT | @Ulpol  ‘sulwolgq ‘Baulio|yd :saAoway o)
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
suonedoq.ae) 0y
‘sjuabe
Buionpal apupAy pue sjolylouiwe-g‘T ‘sjoiyl
-oulwe-g'T ‘sjoyodjeouiwe-g‘T ‘sjoyoajeouiwe
-Z'T 'SIOIUNP-E'T ‘S|IOIYNP-Z'T 'S|OIP-€'T 'S|00A|6 oHO o ©
‘sauizelpAy ‘saulweAxoye ‘sauiwe|AxoipAy /@ ~
TEVT | TEYT | ‘sauiwe Asewnd ‘suolueqled :sanoway
id,
D150
e
N
's|oiy} pue sjouelis ‘sjouayd . 's|oly} pue sjoueyis ‘sjouayd
‘spioe  01jAx0QqJed  ‘suolueqied  ‘saulwe Ao]z ‘spioe  01]Ax0QqJed  ‘suolueqied  ‘saulwe
TEVT | TEYT | Arepuodas pue Arewnd ‘sjoyodje :sanoway (— TEVT | TEYT | Aepuodas pue Arewnd ‘sjoyodje :sanoway
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay

panuyuod [Jsuorueqie)) 61y

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4146



auabsoydoiy) pue auabsoyd

N

/d

NH

N
\
|
Ly
H

o
‘sauojey ‘sajeurAoolylos! ‘sajeuekoos| N -~ ©
, » » N Ny
saujwl ‘sajewlojolo|yd ‘sareuoynsihye N e @
TEVT | TEVPT |‘seplley |Aye  ‘sepAysple :sanoway "o
‘1o (buipeo) ‘1o (buipeo)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | 19 sjuswwo)d jusbeay
$IJBULIOJOIOIYD) TP
‘ainpasoid [eisusn
"s)insaJ Jood aneb Sauo0lay| aAnoeal SS9
pue paiapuly A|[edla)s aIo\ ‘sauoulpljozely) (.Bloww 1)
- J0 Alelqll e JOo SIsayluAs auyr ul
juasaid syuabeas auolay pue pioe dljAxoqied "
PEYT | SS99Xd [[e Jo [eAowal ay) 1o} pasn Jabuaneos Im\/\zx\@
B H
ouzén N ouz@z/_%o
T e “uabeal BuI b d
° N juabeal Buibuaneas ayy Buisn feaowal 0} Jou
"SI0y} pue SBUILIRIAXOIPAY | o/ H n/X 181s9 |AINg-8] yum paysew si Ajjeuonouny
‘sauizelpAy ‘saulpiuenf ‘spioe 2jjAxoqied A/v\ Jﬂ pioe ol xoqie)d "pioe dljAxoqied yum pabbey ton Yoo @
TEYT | TEPT | ‘'saulpiwe ‘saujweAxoM[e ‘s|oyodfe :Senoway o 19 |luebeas aQvaa obBusneds 0] pasn uisay oo _ N
(;.Bloww 08'0) (Bloww 0°¢)
‘proe 2ljAxoqte
0SvT "066—G/ Aund 1onpold NIz/\ﬁ_v €9 |se ||am se apupAyue pue |DH sabuaneds NIZ/\©
‘ainpasoid [eisusn
(Bloww z°€-9'1)
"s)insal Jood aneh Sauo0lay| aAnoeal SS9
(Bloww ¢°2) pue pajapuly A|[edlals aIoN ‘sauoulpljozelyl . H
- J0 Alelqll e Jo SIsayluAs auyr ul Izgz\/\zé
‘uisal labuaneas N juasaid syuabeas auolay pue pioe dljAxoqied X
i v | Aq papuind spunodwod g€ jo Aleiqi fz\/\z/\@ PEYT | SS99X9 [[e JOo [eAowal ay) 1o} pasn Jabuaneos 2N
‘1o (buipeo) ‘1o (buipeo)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay

4147

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'sapy|ns pue sajodip ‘saualp

HJHO
N

o /|®

TEYT | TEPT | ‘seulwe Arepuodas pue Arewnd :sanoway
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo)d jusbeay
safodip-¢‘1 pue saudI(q ST'F
'sarelll |AlIs pue sapuojyo |Ajis
‘sapuojyo |Aioydsoyd ‘sapuiojyd jAuoydsoyd
00 HEmmmo_ :_w.e:mm_\,_ .mmuw:m\ﬁo_fow_ N
sajeueAd0s| ‘sajozeplwl ‘sauolayoley "/
‘saje|ju |AIs pue n @ -0 ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0I0(q Ho— \&
sapuojyd |Alls ‘sauoiayoley-n ‘sauedeozelp Hz00 N ‘sereuo)nsifjje ‘sepirey |Aje ‘si1e1se pajeAnde A
TEVT | TEYT | ‘sajeuoynsihie ‘sapiey |Aye :sarowsy O ud TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy Iok
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d juabeay ‘daid | 19 sjuswwo) juabeay
sauey[eozei(q vt
(.Broww 0v0)
'uonoas euswadxgy
"HOBN yim Buiysem
TSYT | TGYT | AQ uisal woly panowal ag Aew suol aplueAd
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) juabeay

suolapiuehD €2y

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4148



‘sjuabe Bujonpal
aplpAy pue sjolyloulwe-g‘T ‘sjolyloulwe
-Z2'T ‘s|oyodjeoulwe-g‘T ‘sjoyodjeoujwe
-2'T 'SIOIYNP-E'T ‘SIOIYNP-Z'T ‘SI0IP-€'T ‘S|02A|6
‘saulzelpAy ‘saulweAxoyje ‘saujwe]AxoipAy

Ol

HO 0/\0
o

"¢SYT @dUalajal 99s 0S|l

‘saulwe|AxolpAy
pue sjuabe Buionpal apupAy ‘sauizelpAy
's|02A16  ‘sjolyup-g'T  ‘s|olynp-z‘t  ‘sjolp
-g'T ‘suolueqied ‘s|olylouiwe-g'T ‘s|olylouiwe
-€'T ‘s|oyodjeoulwe-g‘T ‘s|oyodjeoujwe Oxoﬁo%

TeYT | TEPT | ‘'seulwe Arewnd ‘suolueqled :sanoway TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiwehxoye :sanoway
oy (Buipeo) Joy (Buipeo)
‘deid | "J9d sjuswwo) Juabeay ‘daid | "J9d sjuswwo) Jusbeay
s[old 8Ty
'sapiwe snofojAuIn pue
s191s8 snobojAuIA ‘sapiweolay-g ‘sapiuweolay "
-D 'SI91S90)3Y-b ‘SI9)Sa0IAN-g ‘sauoianoley fz/«zxﬂzx\@
TEYT | TEPT |-0 ‘SBU0IdYIP-g ‘SBU0IdIP-D S8AoWdY N-N
's19)sa pajelnyesun-g'o
pue sapuojyd jAuojns ‘sapuiojyd |Aloydsoyd 'S19)sa pajelnyesun-g'o pue saplojyo
‘sapuiojyd |Auoydsoyd ‘yusbeal ulamiasy JAuoyins ‘sapuiojyds |Aioydsoyd ‘sapuiojyd
‘si91se019)-g  ‘sauolay ‘saleueAoolylosi JAuoydsoyd ‘yuabeas ulemIasN ‘SI91S8019)
‘sareueAo0s| ‘sapljozepiwi ‘sapixoda ‘sauoua -g ‘sareueAo01ylos| ‘sajeurAd0s| ‘sapijozepiw
‘sauoledIp-g ‘sauoiayIp-0 ‘sayeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiaIp-g ‘sauciayip-n uN
‘sapley |Aje ‘sapAyaple ‘siaisa paleAnoe n/\@ ‘sayeuoj|ns|jje ‘sapifey |Ajje ‘s1aisa pajennoe J—NH
TEVYT | TEVT | ‘SSpUOIYD ploe ‘sspupAyue ploe :sanoway HN - TEYT | TEYT | ‘SopUpAyue pioe ‘Sapuojyd ploe :sanowsy W —@
‘Joy (Buipeo) oy (Buipeo)
‘daid | 19 sjuswwo) jusbeay ‘daid | ‘19 sjuswwo) jusbeay
SaU0YNIA LT
23
'SJUBpIXO puB BUIPO! ‘BulWoid ‘Buliojyd s
TeYT | TEVT | ‘sonydotejodip  ‘sajiydoualp :sanoway /|@
‘1o (buipeo) ‘1o (buipeo)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay

sonydoaejodip pue sopiydouaiq 97

4149

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘sjuabeal o1jIydoidaja pue suoneds0qIed
auIpol ‘aulwoig ‘auliojyd  :SaAowWaY

HO

O

TEVT | TEVT o
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo)d jusbeay
sjudgeda dydonyddry 1€y
‘sjuabe Bujonpa. ‘saulwre|AxoipAy
oplpAy pue sjolyjoulwe-g‘T ‘sjolyloulwe pue sjuabe Buionpal apupAy ‘sauizelpAy
-¢'T ‘s|oyodjeouiwe-g'T ‘sjoyodjeoulwe 's|02A16  ‘sjolyup-g'T ‘s|oynp-z‘T ‘sjolp
-Z'T ‘SIOIYNP-E'T ‘SIOIYNP-Z'T ‘S|OIP-E'T 'S|00A|6 OHD o o -€'T ‘suojuequed ‘sjolyjoulwe-g ‘T ‘s|olyjouiwe
‘sauizelpAy ‘saulweAxoye ‘sauiwe|AxoipAy /@ ~ -€‘T ‘sjoyodjeouiwe-g‘T ‘sjoyodjeoulwe o:uﬁo/\@
TeYT | TEVT | ‘'seulwe Arewpd ‘suolueqled :sanoway TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiwehxoye :sanoway
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) juabeay
s[orIq o€y
O ‘sjoiyp
hs z:/|/ SH pue sarepul [AlIS ‘SeplOYd AIIS ‘SIUBPIXO
's|oly} pue sajeln |AjIs ‘sapuojyo |Alis N—\ =0 ‘Jusbeas uleMI9a|N ‘Sau0IaY ‘Sauoladoley
‘SJUBPIXO ‘SBUO}BO[RY-D ‘sBPIX0dd ‘sapyINsIp Hs N z/|G -0 ‘sapixoda ‘sapynsip ‘sajeuoynsiiyfe n<®
TEVT | TEYT | ‘sajeuoynsihie ‘sapiey |Aye sarowsy o TEYT | TEVT | 'sapliey |Ayje  ‘sapAysple :sanowoy HS
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) juabeay
sopyInsiq 6T°¥
'pajohoal
aq Aew uisal pasanodal ayl -abeaesd
snoanbe Aq JawAjod woiy paianodal aq Aew :o.mé
¥G¥T | EGPT ||0IP YL "S|OIP SUBJ) JSAO S|OIP /9 10} BANISI8S HO
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d juabeay ‘daid | 19 sjuswwo) juabeay

panunuod []s[oi[q 8Ty

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4150



'sareylll |AlIs pue sapuojyo |Ais
‘sapuojyd |Aioydsoyd ‘sapuiojyds jAuoydsoyd
‘lusbeal ulamiss|N  ‘saleuekdolylos|
‘sareueAoos] ‘sajozeplwl ‘sauolayoley
-0 ‘sapixoda ‘saueyjeoz ‘sploe  oluoioq
‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘si1aisa pajenloe

TEYT | TEVT | ‘'SopupAyue pioe ‘saplojyd ploe :saroway
SapLIoJYD
|Auoyins pue sarepl |A|IS ‘sapliojyd |AlIs
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO
‘Jusbeal ulamIssN  ‘Sa1euURAD0IY10SI N "sapiwe snofojAuin pue
‘sajeurA20sS| ‘sajozepiwl  ‘Sau0]}aX0|ey-b . ‘s181s8 SNOBOJAUIA ‘SapIWRoIRN-g ‘SOpILe0Id) H H
‘sajeuoy|ns|fe ‘sapiey |Mjje ‘sisisa parennde o N -0 'S19)S9019Y-0 ‘S19)Sa0l18Y-g ‘sauoiayoley HN Xz#z&
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway — TEYT | TEYT | -0 ‘sauoiayip-g ‘sauoiadyip-0  :SaAoway N.N
's19)sa pajelnyesun-g'o
pue sapuojyd jAuoyns ‘sapuiojyd |Aroydsoyd 'S19)s8 pajelnyesun-g‘o pue saplojyod
‘sapuojyd |Auoydsoyd ‘yusbeas ulamiasiy JAuoyns ‘sapuiojyds |Aioydsoyd ‘sapuojyd
‘si91se019)-g  ‘sauolay  ‘saleueAdolylosi |Auoydsoyd ‘yusbeas ulemiaaN ‘SI91S2019)
‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua -g ‘sayeurAo0lyios| ‘sareurAoos| ‘sapljozepiuwl
‘sauolaNIp-g ‘sauolayIp-0 ‘sayeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiaip-g ‘sauoiayip-n N
‘sapley |Aje ‘sapAyaple ‘siaisa pajeAnoe n/\@ ‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘si1aisa pajeAnoe NH
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway HN - TEYT | TEVT | ‘SopupAyue pioe ‘saplojyd ploe :saroway HN /|@
'0EYT 92UDI3)81 93S 0S|V
“Balnoiy} 's19)sa pajelnyesun-g'o
pue sjAuogied ‘s1alsa pajeinjesun ‘sauoud pue sapuojyd jAuoyns ‘sapuojyd |A1oydsoyd
‘sapixoda ‘sajeuoyns|je ‘sapiey [Aye ‘sapuiojlyd |Auoydsoyd ‘yusbeas ulamiasiy
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZHN ) ‘sauojey ‘sajeueAoolylos| ‘sajeurhoos| 2N
‘sapliojyd |Auojns ‘sajeuehoolyiosi /I/Hzt\A\@ ‘sg|ozepiwl ‘sauous ‘sareuoynsiiye ‘sapijey j\z:
‘sayeueAo0s| ‘sajozepiwl ‘SI9)Sa pajeAloe \|\z 0 1Aje ‘sapixoda ‘sapAysple ‘sialsa pajennoe \|\z /I@
TEYT | TEVPT | ‘'SOpUpAyYue pioe ‘SapLojyd ploe Sanowy ZHN TEYT | TEVT | ‘sopupAyue pioe ‘SapUojyd ploe :sanowsy ZHN
"Jod (BuipeoT) "Jod (BuipeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | 19 suswwo) jusbeay

SINST 7€'

4151

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'S19)sa pajelnyesun-g‘o pue saplojyo
JAuoyns ‘sapuiojys |Aioydsoyd ‘sapuiojyo
|Auoydsoyd ‘yusbeas ulemiaa|N ‘SI91S2019)
-g ‘sareueAo01ylos| ‘sajeueAdos| ‘sapijozepiwi
‘sapixoda ‘sauoua ‘sauoiaip-g ‘sauoiayip-n
‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe

2HN

W L@

"sajeyil [Alis pue sapuojyd Alis
‘sapuojyo |Aioydsoyd ‘sapuiojyds jAuoydsoyd
‘yuabesas ulemissay  ‘saleueAoolylosi
‘sajeueAo0s| ‘sajozeplwl ‘Sauolaxojey
-p ‘sepixoda ‘saueyeoze|p ‘sploe 21U0I0(
‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe

TEYT | TEVT | ‘'sopupAyue pioe ‘saplojyd ploe :saroway TEYT | TEVT | ‘SopupAyue pioe ‘saplojyd ploe :sanoway
“Bainoiy} 's19)sa pajelnyesun-g‘o

pue sjAuogied ‘s1alsa pajeinjesun ‘sauoud pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd

‘sapixoda ‘sareuoyns|je ‘sapiey [Ayje ‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasy

‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZhN hw o ‘sauojey ‘sajeueAoolylos| ‘sajeuehoos| ZuN

‘sapliojyd |Auojns ‘saleuehoolyiosi /I/HZL\A\@ ‘sg|ozepiwl ‘sauous ‘sareuoynsiye ‘sapijey j\z:

‘sayeueAo0s| ‘sajozepiwl ‘SI91Sa paleAloe \I\z 0 1Aje ‘sapixoda ‘sapAysple ‘sialsa pajennoe \|\z /|@
TEYT | TEYT | ‘SOpUpAyue pioe ‘SapUojyd ploe sanowsy ZHN TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy ZHN
"Jod (buipeoT) "Jod (buipeoT)
‘daid | 19 sjuswwo) jusbesy ‘daid | 19 sjuswwo) jusbeay

sapixody p¢'p
's19)sa pajelnyesun-g'o

pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd 'S19)sa pajelnyesun-g‘o pue saplojyo

‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyns ‘sapuiojys |Aioydsoyd ‘sapuiojyo

‘si91se01a)-g  ‘sauolay ‘saleueAdolylosi |Auoydsoyd ‘yusbeas ulemiaa|N ‘SI91S2019)

‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua -g ‘sayeurfo0lyios| ‘sareurAoos| ‘sapljozepiwl

‘sauolaIp-g ‘sauoiayIp-0 ‘sajeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiaIp-g ‘sauoiayip-n N

‘sapirey |Mje ‘sapAysple ‘sisise paleAnde n/\@ ‘sayeuoj|ns|jle ‘sapifey |Ajje ‘s1aisa pajennoe »—NH
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway HN - TEYT | TEVT | ‘SopupAyue pioe ‘saplojyd ploe :saroway HN /|@

“Bainoiy} 's19)sa pajelnyesun-g'o

pue sjAuogied ‘sialsa pajeinjesun ‘sauoud pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd

‘sapixoda ‘sareuoyns|je ‘sapiey [Aye ‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasiy

‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZHN ) ‘sauo}ey ‘sajeueAoolylos| ‘sajeuekoos| 2N

‘sapliojyd |Auojns ‘saleuehoolyios| /JHZL\A\@ ‘sg|ozepiwl ‘sauous ‘sareuoynsiye ‘sapijey — W

‘sayeueAo0s| ‘sajozepiwl ‘SI91Sa paleAloe \|\z 0 1Are ‘sapixoda ‘sapAyaple ‘siaisa pajeanoe \|\z /|©
TEYT | TEVPT | ‘'SopuUpAyue pioe ‘saplLojyd ploe Sanowey ZHN TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy ZHN
"Jod (buipeoT) "Jod (buipeoT)
‘daid | 19 sjuswwo) jusbesy ‘daid | 19 sjuswwo) jusbeay

sououy €¢'p

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4152



'S|0IY} pue saulweljAxoipAy
‘sauizelpAy ‘saulpiuenb ‘spioe 91Axoqied

TEVT | TEYT | ‘Saulpiwe ‘saulweAxoye ‘s|joyodje :Sanoway
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19 suswwo) jusbeay ‘daid | ‘19 suswwo) jusbeay
souiplueny) 9¢'f
‘syuabe Buionpal ‘saulwe|AxolpAy
apupAy pue sjolylouiwe-g‘T ‘sjolylouiwe pue sjuabe Buionpal apupAy ‘sauizelpAy
-¢'T ‘s|oyodjeoulwe-g'T ‘sjoyodjeoulwe 's|02A|6  ‘sjolyup-g¢'T ‘s|jolynp-g‘t ‘sjolp
-Z'T 'SIOIUNP-E'T ‘S|IOIYNP-Z'T 'S|OIP-€'T 'S|00A|6 oHo o © -€'T ‘suoluequed ‘sjolyjouiwe-z T ‘sjoylouiwe
‘sauizelpAy ‘saulweAxoye ‘sauiwe|AxoipAy /@ ~ -¢‘T ‘sjoyodjeoulwe-g‘T ‘sjoyodjeoulwe o:uﬁo/\o
TEVT | TEYT | ‘sauiwe Asewnd ‘suolueqled :sanoway TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiweAxoye :sanoway
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | 19y sjuswwo) jusbeay
SI03ALD SE°p
[e]
NH SH
HS —
'S|0IY} pue sarepin [Ajis ‘sapuojyo |Ais O
‘SJUBPIXO ‘sauo1ayofey-o ‘sapixods ‘sapunsip Hs N z/|G
TEVT | TEVT | ‘saleuoynsihie ‘sapiey |Aye :sanowsy o
's19)s8 pajelnyesun-g'o
pue sapuojyd jAuoyns ‘sapuojyd jAioydsoyd
‘sapuiojyd |Auoydsoyd ‘jusbeas ulamiasiy
‘s|oiyy ‘s191s0019)-¢g  ‘sauolay ‘saleueAdolylosi
pue sale|sl |A|IS ‘sapuojyd JAlIS ‘siuepixo ‘sareueAo0s| ‘sapljozepiwi ‘sapixods ‘sauous
‘lusbeal ulamiaa|N ‘Sauo0lay ‘sauolayoley ‘sauolaIp-g ‘Sauo1ayIp-0 ‘sajreuoyns|ye
-0 ‘sapixoda ‘sapy|nsip ‘sayeuoy|ns|iye n<® ‘saplrey |MAe ‘sapAysple ‘sis9lse palennde n<@
TEVT | TEVT | 'sapliey |Ayje  ‘sapAyaple :sanoway HS TEYT | TEYT | 'sapUojyd pioe ‘sapupAyue pioe :sanoway HN -
oy (ButpeoT) oy (ButpeoT)
‘daid | 19y suswwo) jusbeay ‘daid | ‘19 sjuswwo) jusbeay

4153

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



"sauoiaofey

‘s|oiy} pue sayejjuy |Ajis ‘sapuojyo |Ajis
‘S)uepIXo ‘sauolaxoley-n ‘sapixoda ‘sapynsip

HS —

TEVT | TEYT | -0 pue sajeuoynsifie ‘sapifey A :sanoway s TEVT | TEYT | ‘saleuoynsiAie ‘sapijey |Aye :sarowasy o
Hz00
H ‘sjoiyy
N pue sale|l |A|IS ‘sapuojyd JAlIS ‘siuepixo
‘sajepu |Alis pue H20D it ‘luabeal ulamIaa|N ‘Sau0lay ‘sauolayoley
S8puLo|yd |AlIS ‘sauolayoley-n ‘sauexjeozelp -0 ‘sapixods ‘sspyinsip ‘saleuojns|hye n/\e
TEYT | TEVT | 'sereuojinsiAye ‘sapljey |Ayje :sanowsy TEYT | TEVT |'sapliey |Ayje  ‘sapAysaple :saroway HS
SapLoJyd 'sajeyul [Ajis pue sapuojyd |Alis
|Auoyins pue sarepy |AjIs ‘sapuojyd A ‘sapuojyd |Aioydsoyd ‘sapuojyds jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyd |Auoydsoyd HO ‘ljuabeal ulamisa ‘sareurAoolylosi —
‘yuabeas ulamisaN ‘sareueAoolylosi N ‘sareueAoos| ‘sajozepiul ‘sauolayoley o/|\z
‘SaleueAo0s! ‘sajozepiwl ‘Sauolayo|ey-o . -0 ‘sapixoda ‘saueyjeozelp ‘sploe 2ju0loq IoH \&
‘sareuoyns|ye ‘sapijey |Aqe ‘sis1sa pareanoe o W ‘sajeuoy|ns|e ‘sapiey |Ajje ‘sisise parennde N
TEVT | TEVT | ‘'SOpUOYd pioe ‘sapupAyue pioe :Sanoway — TEYT | TEPT | ‘SopupAyue pioe ‘saplLIojyd ploe :SaAoway Io&
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | ‘19 sjuswwo) juabeay
SOUO0)NO[eH-D €'V
5 ool -
opueiteiod suminod =€)
1Rfe H =
0T-0 =U
A
o
“ainpasoid [e1auss \$o\ =1
1uabeal se pasn aualfisAjodjAyiswoulwe \@/\
Ajurey  -1abuaneds yum paijund
‘Arelql areweqied anlb 01 1aylabol pajoeal .

ZevT | ssulwe .z pue T yopy snid serewlojoley 6t N
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay

SI)JeWLIOJOIBH LEV

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4154



‘saulwe|AxolpAy
pue sjuabe Buionpal apupAy ‘sauizelpAy
's|00A16  ‘sjolynup-g'T  ‘s|olynp-z‘t  ‘sjolp
-g'T ‘suolueqied ‘s|olylouiwe-g'T ‘s|olyloulwe
-€'T ‘s|oyodjeoulwe-g‘T ‘s|oyodjeouiwe

Oxoﬁo%

‘syuabe Buionpal
aplpAY pue sapixolpAy ‘suolueqied ‘saujwe

TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiweAxoye :sanoway 1eVT | TEVT | Arepuodas pue Alewnd ‘sapixoye :SaAoway o /|O
oy (Buipeo) oy (Buipeo)
‘daid | 19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo)d jusbeay
Sjudge SUNPII IPUPAH 0
'syuabe Buionpal
apupAy pue sjolyiouiwe-g‘T ‘sjolylouiwe
Bloww o -Z'T ‘s|oyodjeoulwe-g‘T ‘s|oyodjeoujwe
i oT) -2'T 'SIOIYNP-E'T 'SIOIUNP-Z'T ‘S|0IP-E'T 'S|09A|6 oHo o ©
‘sauizelpAy ‘saulweAxoye ‘saulwelAxoipAy /@ ~
A4 A4 'uonoas [eluswadxa |4 oon _@ TEYT | TEPT | ‘seulwe Arewnd ‘suolueqled :sanoway
NDO
s(2HO)
‘saulwe|AxoipAy pue sjuabe Buionpas apupAy OON°(HO) \zuﬁzx zwno
‘sauizelpAy ‘s|0oA|6 ‘s|olyup-€'T ‘S|oyNp-z'T o N N
‘s|olp-g'T ‘suojuegied ‘sjolylouiwe-z'T ‘sjoiy} "SI0y} pue SSUILIRIAXOIPAU | o\ ueriny nw lz —©
-oulwe-g'T ‘sjoyodjeoulwe-g'T ‘s|oyodeoulwe Oxoﬁo% ‘sauizelpAy ‘sauipiuenf ‘spioe oljAxoqled B »-NH
TEYT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiwehxoye :sanoway TEYT | TEPT | ‘'Saulpiwe ‘saujweAxoyje ‘sjoyodfe :Sanoway o
‘1o (buipeo) ‘1o (buipeo)
‘daid | 19 sjuswwo)d jusbeay ‘daid | ‘19 sjuswwo)d jusbeay
SouUIZRIPAH 6€'
'sapiwe snofojAuln pue
s191s8 snobojAuln ‘sapiweolay-g ‘sapiweoiay H I/\G
-0 ‘S19)S9019)-0 ‘ ‘s19)1sa0laN-gd ‘sauoiavoley HN /A,z#z
TEYT | TEYT | -0 ‘sauoiayip-g ‘sauoiadyip-0 :SaAoway N-N
(.Broww z-2)
"pabusneds ale ‘sploe 21|AxoqgJed Bujureiuod fzﬁ\n<®
GEYT | Sauolaofey-n pue sauoldy pue sapAysply 85 85 |ainmxiw e woiy pabusaneds suoley owoig-n S
‘1o (buipeo) ‘1o (buipeo)
‘daid | 19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo)d jusbeay

4155

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘syuabe Buionpal
apupAy pue sjolyiouiwe-g‘T ‘sjolyloujwe
-Z'T ‘s|oyodjeoulwe-g‘T ‘sjoyodjeoujwe
-Z'T 'SIOIYNP-E'T ‘SIOIYNP Z'T ‘S|oIP-€'T ‘S|00A|6
‘sauizelpAy ‘saulweAxoye ‘sauiwe|AxoipAy

TEYT | TEYT | ‘'seulwe Arewnd ‘suolueqled :sanoway
‘saulwre|AxolpAy S H H N
pue sjuabe Buonpas apuUpAY ‘sauizeipAy ooz@z#z ooz@z/_%o
's|00AI6 ‘sjolynp-g'T ‘sjolyup 2T ‘s|oip o J/z\/\z<®
-€'T ‘suojueqied ‘s|olyjoujwe-g'T ‘s|olyjouiwe 'sjoly) pue saulwelAxoIpAy | s\ H n/\
-¢'T ‘s|joyoojeoujwe-g‘T ‘sjoyodjeoulwe o:oﬁo/\@ ‘sauizelpAy ‘saulpiuenb ‘spioe 91jAxoqied A/v\ Jﬂ
TEVT | TEVT | -2'T ‘sauiwe Arewnd ‘sauiwehxoye :sanoway TEYT | TEPT | ‘'Saulpiwe ‘saujweAxoyje ‘s|oyodfe :Sanoway o
19y (Buipeo) 19y (Buipeo)
‘deid | "J9d sjuswwo)d Jusbeay ‘deid | J9d sjuswwo) Jusbeay
SOUIWER[AXOIPAH ZH'b
ud
( o
N
o
‘syuabe Buionpal o
aplpAY ‘sapixoipAy pue suojueqied ‘saujwe N
TEYT | TEYT | Arepuodas pue Arewnd ‘sapixoye :sanoway o /|G
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) jusbeay
SIPIXOIPAH [H'p
‘syuabe Buionpal
apupAy pue sjolyjouiwe-g'T ‘s|ojyjouiwe
-Z'T ‘s|oyodjeoulwe-g‘T ‘sjoyodjeoujwe
-Z'T 'SIOIYNP-E'T ‘SIOIYNP-Z'T ‘S|OIP-€'T ‘S|00A|6 oHo o ©
‘sauizelpAy ‘saulweAxoye ‘sauiwe|AxoipAy /@ ~
TEYT | TEYT | ‘'seulwe Arewnd ‘suolueqled :sanoway
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) juabeay

panuiuod []SpudIge SudNPII IPUPAH 0y

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4156



auabsoydoiy) pue auabsoyd

N AN

|

F\Z/|YZI _NI
H

¢HN o
— NH ‘sau0}@y ‘seleuekoolylos! ‘sajeueAdos| N o
‘uol — - - N /|@ ‘ ¢ ‘ zF/ — S
110'al JIapP|Y—S[a1Q-01918Y B WOolj SauIWI-\ — saulwl ‘salewlojolo|yd ‘sareuoynsihye N e /I@
6S | IAzuaq pue |Ayfe Jo Jaquinu e SA0WaI 0} Pasn 2N TEVT | TEVT | ‘'soplley |Ajje  ‘sapAyaple :sanoway H g
Q| (buipeo) QLS| (buipeo)
‘daid | 10 sjuaWWo) Juabeay ‘daid | 19 sjuaWwWo) Juabeay
soutuy v
's191sa parelnyesun-g'o
pue sapuojyd jAuojns ‘sapuiojyo |A1oydsoyd 'S191sa parelnyesun-g'o pue saplojyo
‘sapliojyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyins ‘sapuiojyds |Aioydsoyd ‘sapuliojyo
‘si91se019)-g  ‘sauolay ‘saleueAoolylosi JAuoydsoyd ‘yuabeas ulemIasN ‘SI91S8019Y
‘sareueAo0s| ‘sapljozepiwi ‘sapixods ‘sauoua -g ‘sareueAo01y10s| ‘sajeurAd0s| ‘sapijozepiwi
‘sauoladIp-g ‘sauo1ayIp-0 ‘sareuoyns|hye ‘sapixoda ‘sauoua ‘sauo1aIp-g ‘sauciayip-n 2uN
‘sapljey |Aje ‘sapAysple ‘siaise paleAnde n/\@ ‘sareuo)|ns|jfe ‘sapifey |Aje ‘s1aisa parennoe »—NH
TEYT | TEPT | ‘'seplojyd pioe ‘sapupAyue pioe :saroway HN TEYT | TEYT | ‘sopupAyue pioe ‘sapliojyd ploe :sanoway HN /Ig
'S8pLoIYd "sapeyi [Alis pue sapuojyd |Alis
JAuoyins pue sale|yl |A|Is ‘sapliojyd |AlIS ‘sapuojyd |Aioydsoyd ‘sapuiojyds jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO ‘luabeal ulamisaN  ‘saleuekdolylos| —
‘juabeal ulamiaay ‘saleuekoolylosi N ‘sareurAo0s| ‘sajozepiwl ‘sauolayo|ey N
‘sajeurAo0s! ‘sajozepiwl ‘Sau01ao|ey-n . -0 ‘sapixoda ‘saueyjeozelp ‘spioe dluoiog HO— \&
‘sareuo)|ns|jle ‘sapifey |Aje ‘siaisa parennoe o\ ‘sajeuoy|ns|fyfe ‘sapirey |Ajje ‘sisisa parennde N
TEYT | TEPT | ‘'soplojyd pioe ‘sapupAyue pioe :saroway — TEYT | TEYT | ‘SepupAyue pioe ‘sapliojyd ploe :sanoway :olw
“Balnoiy} 's191sa parelnyesun-g'o
pue sjAuogied ‘sialsa pajeinjesun ‘sauoud pue sapuojyd jAuoyns ‘sapuiojyo |A1oydsoyd
‘sapixoda ‘sareuoyns|ire ‘sapijey [Aye ‘sapliojyd |Auoydsoyd ‘yusbeal ulamiasiy
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZHN u o ‘sau0}@y ‘seleueAoolylos! ‘sajeueAdos| ZuN
‘sapliojyd |Auoyns ‘saleuekoolylosi A Hzt\A \@ ‘sajozepiwl ‘sauoua ‘sajeuoynsifyie ‘sapiey Y W
‘sareueA00s| ‘sajozepiwl ‘SI91Sa paleAlloe \|\z 0 1Aje ‘sapixoda ‘sapAysple ‘sialsa palennoe \|\z /|@
TEYT | TEPT | ‘SOpUpAyue pioe ‘Sapuojyd ploe sanowsy ZHN TEYT | TEYPT | ‘SopUpAyue pioe ‘Sapuojyd ploe sanowsy ZHN
Q| (buipeo) QLS| (buipeo)
‘daid | 10 sjuaWWo) Juabeay ‘daid | 19 sjuaWwWo) Jusbeay

sajozepiuy ¢y°y

4157

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



(+-Bloww o)

‘proe
€9 | ol xoqied pue ‘spupAyue ‘|QH sabuaneds fz<@ 1S ‘Areiq e jo uoneayund ayl ul pasn Jabuaness NIZ/\e
(-.Proww £'v) #&Jﬁ
'uonoas [eyuswiadxa (N4 H -auabsoydoiy} pue susbsoyd u S z/:|/
N:z/\/z\/\z/\@ ‘Sauoley  ‘saleueAd01yloS] ‘sajeurhoost| \ o
'S91euRAD0S] SE ||aM Se SapLojyd f ‘saulwl ‘S8rew.ojololyd  ‘sajeuoynsiiye sz\_ﬂs_ z/l@
FA% Zv | 1Auoyns pue seryeuekdolylosi sebuaneds os|y N TEVT | TEVT | ‘saplley |Ajje  ‘sapAyaple :saroway H g
's19)sa pajelnyesun-g‘o
pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd 'S19)$8 pajelnyesun-go pue saplojyd
‘sapuojyo |Auoydsoyd ‘yusbeay ulemiasy JAuoyns ‘sapuiojys |Aioydsoyd ‘sapuiojyo
‘si91se01a)-g  ‘sauolay  ‘saleueAdolylosi |Auoydsoyd ‘yusbeas ulemiaa|N ‘SI91S2019)
‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua -g ‘sayeurfo0lyios| ‘sareurAoos| ‘sapljozepiwl
‘sauolaIp-g ‘sauoiayIp-0 ‘sajeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiaip-g ‘sauoiayip-n 2uN
‘sapiey |Aje ‘sapAyaple ‘siaisa pajeAnoe n/\@ ‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe NH
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway HN - TEYT | TEVT | ‘SopupAyue pioe ‘saplojyd ploe :saroway HN /IG
'S8pLOIYd "sajeyil [Alis pue sapuojyd |Alis
|Auoyins pue salepl |A|IS ‘sapliojyd |AlIs ‘sapuojyo |Aioydsoyd ‘sapuiojyds jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO ‘luabeal ulamiIsaN  ‘saleuekdolylos| —
‘juabeas ulemlaap ‘sareueAo0ly10s| N ‘sareuekoos] ‘sajozeplwl ‘sauolayoley N
‘sajeurAo0s| ‘sajozepiwl ‘Sau0}ayoley-n . -p ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0I0(q HO— \&
‘sajeuoynsifie ‘sapirey |A[e ‘sisise pajeoe o\ ‘sajeuoynsifie ‘sapirey |A[e ‘sisise pajeoe N
TEYT | TEYT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway — TEYT | TEPT | ‘SepupAyue pioe ‘sapliojyd ploe sanoway Io&
“Bainoiy} 's19)sa pajelnyesun-g‘o
pue sjAuogied ‘s1alsa pajeinjesun ‘sauoud pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd
‘sapixoda ‘sareuoyns|je ‘sapiey [Aye ‘sapuojyo |Auoydsoyd ‘yuabeay ulemiasy
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZHN H O ‘sauojey ‘sajeueAoolylos| ‘sajeuehoos| 2N
‘sapliojyd |Auojns ‘saleuehoolyios| R HZL\A \@ ‘saj0zeplw] ‘sauoua ‘sajeuoynsiyie ‘sapiey — W
‘sayeueAo0s| ‘sajozepiwl ‘SI91Sa paleAloe \|\z 0 1Ajle ‘sapixoda ‘sapAysple ‘sialsa pajennoe \|\z /|©
TEYT | TEVPT | ‘SopUpAyue pioe ‘saplLojyd ploe Sanoway ZHN TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy ZHN
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d juabeay ‘daid | 19 sjuswwo) juabeay
S9)BUBAIOS] SH'p

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4158



'S9pLIoYD
JAuoyins pue sale|yl |A|Is ‘sapliojyd |AlIS

‘sere|in |Ais pue sapliojyo [Ais
‘sapuojyd |Aioydsoyd ‘sapuiojyds jAuoydsoyd

‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO ‘luabeal ulamisa|N  ‘saleuekdolylos| I
‘juabeas ulemias ‘sajeurAooiylos! N ‘sajeueAoos| ‘sajozeplwl ‘sauolayoley o/l\z
‘sajeurAo0s! ‘sajozepiwl ‘Sau01ao|ey-n . -p ‘sapixoda ‘saueyjeozelp ‘spioe 2luolioq HO— \&
‘sareuo)|ns|jle ‘sapifey |Aje ‘si1aisa parennoe o N ‘sareuo)|ns|jfe ‘sapifey |Ajje ‘s1aisa parennoe N
TEYT | TEPT | ‘'seplojyd pioe ‘sapupAyue pioe :saroway — TEYT | TEPT | ‘sopupAyue pioe ‘sapliojyd ploe :sanoway Iolw
“Balnoiy} 's191sa parelnyesun-g'o
pue sjAuogied ‘sialsa pajeinjesun ‘sauoud pue sapuojyd |Auoyns ‘sapuiojyo |A1oydsoyd
‘sapixoda ‘sareuoyns|ire ‘sapijey [Aye ‘sapliojlyd |Auoydsoyd ‘yusbeal ulamiasy
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZuN u o ‘sauo}ey ‘sajeueAoolylos| ‘sajeuehoos| ZuN
‘sapliojyd |Auoyns ‘saleuekoolylosi A Hzt\A \@ ‘sajozepiwl ‘sauoua ‘sajeuoynsifyie ‘sapiey Y W
‘sareueA00s| ‘sajozepiwl ‘SI91Sa paleAlloe \|\z o 1Aje ‘sapixoda ‘sapAysple ‘sialsa parennoe \|\z /|@
TEYT | TEPT | ‘SopUpAyue pioe ‘Sapuojyd ploe sanowsy ZHN TEYT | TEYPT | ‘SopUpAyue pioe ‘Sapuojyd ploe sanowsy ZHN
QLN (buipeo) 1oy (buipeo)
‘daid | 1o ISUETI1]ole) Jusbeay ‘daid | "10d sjuaWwWo) Juabeay
$9)eUBAI0IYIOS] 9"
‘uisal Aq
pabuaneoss ag ued rey) aulwe g e saresausalb
‘uisal ay3 Aq pabuaneas aq uay) ued yaiym ‘auiwelAyvoulwelAyiswIp-N‘N  Yyiim areueka
10npoid e sanlb auizeladid(AusydAxolpAy -0S| JO juawieal] ‘[ab ealIs a8yl 01 paxul| oS
PPYT |-2)-T UYum  djeuekoos! Jo juawieal] uisal abueyoxa uoluy YT | Apusfenod ale sanpisal ploe oluoyns ayl é
peronod sussreiog = )
1Rtre ‘H =4
0T-0 =U
B
Y]
"uanib ainpasold [eisuan \m/vo\ =1
‘paquosap osfe \@/\
S| (sajdwexa g) sajeueAd0sioly) Jo ash ayL
"sereurAoos! zzT yum (,Z pue ,T) ssulwe 0y .
14 "UoI3S [ejuBLILIAAXS [N Nxz<® O |Jo uonoeas Aq pasisayiuAs seain jo Aseiqr] O
Q| (buipeo) QLS| (buipeo)
‘daid | 10 sjuaWWo) Juabeay ‘daid | 19 sjuaWwWo) Jusbeay

4159

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



'sapiwe snofojAuin pue
s191s8 snobojAuln ‘sapiweolay-g ‘sapiweoiay

H
-D ‘SI91S90)3Y-b ‘SIa)Sa0laN-g ‘sauoiaxoley fz/«zxﬂz&@
TEYT | TEPT |-0 ‘SBU0IdYIP-g ‘SBU0INIP-D S8A0WRY _N_\_p
oy (Buipeo) ‘Joy (Buipeo)
‘deid | "J9d sjuswwo) Jusbeay ‘deid | "J9d sjuswwo)d Jusbeay
SOPIWE0)IY L'
'sIsayiuAs Areiqi dais-ninw e jo abeis .,
/S |auo 1e uopeoylnd ay) ur pasn iabuaress Iz/\@
(.Broww ¢'p) N
by
'uonoas [eyuawiadxa (N4 . H -auabsoydoiy} pue susbsoyd Ho z/:|/
HN A~y N D ‘ssuoley  ‘saleueAoolylos! ‘sareurhoosi| NS\ =0
‘sa1eurAd01y10s| SE ||om se f ‘saulwl ‘S8rew.ojololyd  ‘sajeuoynsiiye L z\zl\ z/l@
v 2V | sapuojyo jAuoyns pue sayeuefoos| sabuaneos 2N TEYT | TEPT | ‘soplley |Ayje  ‘sapAysple :sanoway o
's19)sa pajelnyesun-g‘o
pue sapuojyd jAuojns ‘sapuiojyd |Aroydsoyd 'S19)sa pajelnyesun-g‘o pue saployod
‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyins ‘sapuiojys |Aioydsoyd ‘sapuiojyd
‘si91se01a)-g ‘sauolay ‘saleueAdolylosi |Auoydsoyd ‘yusbeas ulemiaa|N ‘SI91S2019)
‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua -g ‘sayeurfo0lyios| ‘sareurAoos| ‘sapljozepiwl
‘sauolaIp-g ‘sauoiayIp-0 ‘sajeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiayip-g ‘sauoiayip-n un
‘sapiey |Aje ‘sapAyaple ‘siaisa pajeAnoe n/\@ ‘sayeuoj|ns|jle ‘sapifey |Aj[e ‘si1aisa pajennoe J—NH
TEVYT | TEVT | ‘SSpUOIYD ploe ‘ssplpAyue ploe :sanowsy HN - TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe :sanowsy W —@
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) juabeay

panuuod []S9)euBAI01Y)0S] 9p'p

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4160



'sauouipljozely}
-y Jo Areiql e Jo sIsaywuAs ayr ul juasaid
sjuabeal auo}ay pue ploe JI|AX0CIed SSIIXd

‘sjoiy}
pue sayeyn [Alis ‘sapuolyd AlIS ‘siuepixo
‘Juabeal UIBMIBBN ‘SBU01dY ‘sauoiayoley
-p ‘sapixoda ‘sapynsip ‘sareuojnsihye

H H
¥EYT | I1e JO ferowals ayy Joj pasn juabeal 1abuaneds Im\/\zé TEYT | TEVT | 'sapliey |Aqle  ‘sapAyaple :Ssaroway ps N
's19)S9 pajeinyesun-g‘n
pue sapuo|ys |Auoyns ‘sapuojys |Aloydsoyd
N N ‘sapuojyd |Auoydsoyd ‘uabeas ulemiaay
Fj 3 's191sa019)-¢ ‘sauolay ‘sajeueAoolylos|
‘ausbsoydolyy pue auabsoyd N X z:/|/ NH ‘sareueAo0s| ‘sapljozepiw| ‘sapixoda ‘sauoua
‘sauojey ‘sajeueAoolylos! ‘sareuekoos|| N N\ =0 ‘sauoldIp-g ‘sauolayIp-n ‘sajeuoynsihyje
‘saulwl ‘Sa)ew.ojoiolyd  ‘sajeuoy|ns|he Ly z:\L z/l@ ‘sapliey |Aqfe ‘sapAysple ‘siaisa pajeAlde n/\@
TEYT | TEYT |‘sapley |Aqje  ‘sapAyaple :sanoway "o TEYT | TEYT | 'SOPLOIYD pIoe ‘SaplpAyue pIoe SaAoWaY AN~
"eaInoly} 's19)S9 pajeinyesun-g‘n
pue sjAuogied ‘si1a)se pajelnjesun ‘sauoud pue sapuojya |Auojns ‘sapuojyd |Aioydsoyd
‘sapixoda ‘sajeuoyns|Aye ‘sapiliey |Aqe ‘sapuojyd |Auoydsoyd ‘uabeas ulemiaay
‘sapuojyd |Aioydsoyd ‘sapuojyo jAuoydsoyd 2uN W o ‘sauoley  ‘sajeueAoolylos| ‘sareurkoosi ZuN
‘saplojyd  JAuojns  ‘sajyeueAsolylos| IK\zl\A\@ ‘sajozepiwl  ‘Sauoud ‘sayeuoy|ns|Aie ‘sapijey j\z:
‘sajeueAo0s| ‘sajozepiwl ‘S191Sa pajeAlde \I\z o 1Ale ‘sepixoda ‘sepAysple ‘sialsa pareAnde \|\z O
TEYT | TEYT | ‘sdpupAyue pioe ‘sapuojyd ploe saroway ZHN TEYT | TEVT | ‘sopupAyue pioe ‘saplojyd pIoe SaAoWay ZHN
oy (Buipeo) oy (Buipeo)
‘daid | ‘J9d sjuaWWo) juabeay ‘dald | ‘J9d sjuaWWwo) juabeay
SAU0dY 6+
'sapiwe snobojAuin pue
S131S3 snobojAuIA ‘sapiweola)-g ‘sapiweolay
H
-0 ‘SI9)S90)9Y-D ‘SISISA0IAN-g ‘sauolayoley fz/«f\zb
TEYT | TEYT | -0 ‘sauoiayip-g ‘sauolayip-0  :SaAoway 7,_1_\,_
's19)S9 pajeinyesun-g‘n
pue sapuojya |Auojns ‘sapuojyd |Aioydsoyd 'S19)S9 pajeinyesun-g‘n pue saplojyd
‘sapuojyd |Auoydsoyd ‘yuabeas ulemiaaiy JAuojins ‘sapuiojyo |Aioydsoyd ‘sapliojyd
‘s191sa01ay-¢g  ‘sauolay ‘sajeueAdolylosi JAuoydsoyd ‘juabeas ulemiss|y ‘sia1saoiel
‘sajeurAo0s| ‘sapljozepiw| ‘sapixods ‘sauous -g ‘sajeurAo0lyios] ‘sayeurAoos| ‘sapljozepiwi
‘sauolaIp-g ‘sauolayIp-n ‘sajeuoynsihyje ‘sapixoda ‘sauoua ‘sauoaXIp-g ‘sauoexip-n 2hN
‘sapliey |Aqfe ‘sapAysple ‘siaisa pajeAlde n/\@ ‘sayeuoy|ns|ije ‘sapifey |Ajje ‘si1eise pajeAnde J—NH
TEYT | TEPT | 'SopHO|YD pioe ‘sapupAyue ploe :saroway HN - TEYT | TEPT | ‘sopupAyue pioe ‘saplojyd ploe Saroway w @
oy (Buipeo) oy (Buipeo)
‘daid | ‘J9d sjuaWWwo) juabeay ‘dald | ‘J9d sjuaWWo) juabeay

$.19)53033)-¢ 8p"F

4161

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



Bainoiy}
pue sjAuogied ‘s1alsa pajeinjesun ‘sauoud
‘sapixoda ‘sareuoyns|je ‘sapiey [Aye
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd

's19)sa pajelnyesun-g'o
pue sapuojyd |Auojns ‘sapuojyod jAioydsoyd
‘sapliojyd jAuoydsoyd pue ‘yuabeal uilemIaaN

2N h o ‘sauo}ey ‘sajeueAoolylos| ‘sajeuekoos| 2N
‘sapliojyd |Auojns ‘saleuehoolyiosi A Hzt\A \@ ‘sg|ozepiwl ‘sauous ‘sareuoynsiye ‘sapijey — e«
‘sayeueAo0s| ‘sajozepiwl ‘SI91Sa paleAloe \I\z o 1Are ‘sepixoda ‘sapAysple ‘sisisa paleAnde \|\z /I@
TEYT | TEYT | ‘SOpUpAyue pioe ‘SapUojyd ploe :sanowsy 2HN TEYT | TEYT | ‘SopUpAyue pioe ‘SapHojyd ploe :sanowsy ZHN
oy (Buipeo) oy (Buipeo)
‘daid | 19 sjuswwo) jusbesy ‘daid | 19 sjuswwo) jusbeay
JUISEII UTOMINIA (S’
'uonoas [euswadxgy
(Broww ¢°€)
‘pabuaness osfe sem aujwy 'uonoas euawadx3y
pajoeaIuN ‘aujwl ue pue aualp sAysjaysiueq N n/\G
Buisn uonoeal Jap|y-s|alg-oJa1ay e jo 1onpoid ) ~THN T slefns pue sauo}ay
6S | -Agq auo01a8y pareinyesun-g‘n ayr passisanbas HN JESVT | LEVT | [eplosdls jo Buipuig 8|qisianal 10} pasn fzo<e
'uonoas [euswiadx
1988 [eIstLetxS (:.Bloww °1-59°0)
“1a1em
HO
Io\/\o Ul vS1-d yum JswAjod ayy woly payoelsp u( <n._u
'SaU0}aY pue sapAyaple :sanoway HO 6EVT | 6EVT | @9 Aew apAyaple Jo auo0idy pabuaneds HO S
(.Broww 0'v)
'uonoas euawadx3y
o
‘srebns pue ssuojey HN E/\m<®
LEVT | LEVT | [eplosals jo Buipuig 8|qisiaAsl oy pasn H GevT 'S9UO0}3Y0eY-0 ‘SauU0)dY ‘sapAyaple :Sanoway
‘ainpasolid [eisusn
(.Broww 9-1)
"s)insaJ Jood aneh Sauo0lay| aAnoeal SS9
pue paiapuly A|[edla)s aI0\ ‘Sauoulpljozely} H Bloww 7*
-y 10 Arelqi e Jo sisayuAs ayl ui juasaid NIz/\/z\/\z/\@ (b1 [4))
siuabeal auojey pue pioe 2JjAX0gIed SS9IXa X ‘Areiq)] punodwod e
vEVT | Ie JO [erowal ays 10} pasn jusbeal jabusneds ZHN 9evT | jo uoneoyund [9resed sy 1o} pasn Jabuanedss sz/\@
"Jod (buipeoT) "Jod (buipeo)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay

panuuod 1SAUORY 64'b

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4162



"IN pue ;.00

OO0

‘uon9ss [eluswLadxgy

‘IN pue I
‘PO ‘Pd Spuiq os[e uisay ‘Bujuosiod jJo swnoIA

[e] [e]

4 [e]
‘rs e] S

85T | ‘.24 Jano By pue nD 1o} 9ANd9|es JawAod JGYT | /GYT | woiyy BH abuaneds 03 paubisap s| uisay
(:-Bloww 2°T)
(+-Broww 02°0)
'uonoas [euswadxgy HON
S LUZ LN D 1D " IN<,00<,40<,,PO<,,ND<,,Ad<,.BH N
4,200 ‘,.PD ‘,¢94 :uonnjos snosnbe woui} suol Auyye jo Japlo ul sabuaneds os|y
oGy T | [elaw Buimoljoy ayy abuaneds 0} pasn uisay SSPT | GSPT | ‘uonnjos snoanbe woly ‘0N sebusneds uisey HONZNH
"Jod (BuipeoT) "Jod (BuipeoT)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo)d jusbeay
Suol [BPIN IS
‘sjoiyy
pue saley |AlIs ‘sapuojyd |AlIs ‘siuepixo
‘Jusbeas uleMI9a|N ‘Sau0IaY ‘sauoladdoley
-0 ‘sapixoda ‘sapy|nsip ‘sareuoyns|hye "
TEVT | TEYT |‘sapliey |Aqje  ‘sapAyaple :sanoway s >N
's19)sa pajelnyesun-g'o
pue sapuojyd jAuoyns ‘sapuiojyd |A1oydsoyd 's19)sa pajelnyesun-g‘o pue saplojyd
‘sapuojyd |Auoydsoyd ‘yusbeal ulamiasiy JAuoyns ‘sapuiojyds |Aioydsoyd ‘sapuiojyd
‘si91sa019)-g  ‘sauolay ‘saleueAdolylosi |Auoydsoyd ‘yusbeas ulemiaaN ‘SI91S9019)
‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua -g ‘sayeurAo0lyios| ‘sareurAoos| ‘sapljozepiwl
‘sauolaIp-g ‘sauolayIp-0 ‘sayeuoyns|hye ‘sapixoda ‘sauoua ‘sauoiaIp-g ‘sauoiayip-n 2un
‘sapley |Aje ‘sapAyaple ‘siaisa pajenoe n/\@ ‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe J—NH
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway HN - TEYT | TEVT | ‘SopupAyue pioe ‘saplojyd ploe :saroway HN /IG
'S9pLIOYD 'sarelll |AlIs pue sapuojyo |Ais
|Auoyins pue sarepul |A|IS ‘sapliojyd |AlIs ‘sapuojyo |Aioydsoyd ‘sapuiojyds jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO ‘lusbeal ulamissN  ‘saleuekdolylos| —
‘jusbeal ulamiaay  ‘sajeuehoolyios| N ‘sajeueAo0s| ‘sajozeplwl ‘sauolayo|ey N
‘sajeueAoos| ‘sajozepiwl ‘Sau0}ao|ey-n . -p ‘sapixoda ‘sauejeozelp ‘spioe dluoiog HO— \&
‘sayeuoj|ns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe o N ‘sayeuojns|jje ‘sapifey |Aj[e ‘s1aisa pajennoe N
TEVT | TEYT | ‘SOpHOIYD pioe ‘sapupAyue ploe :sanowsy bl TEYT | TEYT | ‘SepupAyue pioe ‘Sapuojyd ploe :sanowsy Io&
"Jod (BuipeoT) "Jod (BuipeoT)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 suswwo)d jusbeay

4163

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘uon98s [eluswLadxg

‘PO pue 0D ‘84 ‘ny ‘Uz Jo
saxa|dwod apiey [elvw uopisuel) ay) Buipuig

‘paianodal Ajaairelnuenb
9 UBD S[B}I9 'SuOlIN|oS shoanbe
woy ,,BH pue , By ‘. .nv ‘,.pd Ssroway

(.Broww 0g0) :q
(.Broww ¢1°0)

(70
o o
0
f[wk

e

69T | 69YT |40} pasisayiuAs siayie umoloopnasd snouep ~ 891T | 89vT | |96 eal|is 03} payoene Apus|enod Sumold
n ¢
YN z\/\z ‘S =
'uonoas [euawadxgy :\:/o\/: :ou/ 'uonoas [euawadxgy HN'S =X
H
‘uonn|os snoanbe wWoJj suojue 1ajunod Mz SN ‘uonnjos snoanbe 9 Hd wouy :fﬁxé
J9vT | J9VT | 119yl pue suoled [elaW UoKISURI} SaAOWSY H o H 99vT | 991T | uisal jo welb Jad Jaddod Bwy y—G'€ sanoway s
|Are ‘H =4
1Rt ‘H =4
9T/./yAVX Sllisquy
(-Broww 9:1) s
‘ainpasoid [eisusn Nm,zﬁz:
HEOS NI
‘uonoes euswadx3y ".Pd H O
2(H0) “OH) Ad L0d' L BH PO ', ND JO suonenuaduod g N
‘parensuowap o”%,_ d=0 ¥9VT | ¥9VT | UOI BUIWISIBP 0} Pasn pue Uuisal djllaquy Nm.z#z:
S9YT | G9VT |..,Nn3 Jo} uisal jo Audeded Buipuig N ‘€9¥T | ‘€9YT | OIUO pagiosge alam sauozeqied|wasolyida s
lomiau
JawA|od Bunensuadiaiy|
(.Broww gp)
'uonoas euswiadxgy N
H A
s\ 0N fLed o N, ",eN3<<,,00<, UZ<,,IN<,,PO<,,PH<,,ND wo_o
‘,.ND saadoud Buipuiq [e1aw Joy ‘parebnsaaul v :s1 Aulye Jo Japio ay] ‘uoneredas v ‘ @
29vT | 29vT | Bunjui-ssolo jo saalbap Buikien yum suisay TOVT |uol |edw ul uonedjdde Joj pajenjeng
'uonoas euawadxgy s ens
L PN N
- + “erep eaisAyd HN N
u H H surejuod Jaded °,,00<,,IN <,,UZ <,.ND <<, ,BH O_ M
O N_O N
"4H Ul uonnjos A( N O~y /Y :s| Ajulye Jo 19pio ayL "suol w\v\
09YT | 09YT | B woly paoenxs ase ,qN ‘,;Bl Suol [elaN o o 6SYT | 6GYT |[elow abuaneds AjaAnos|as 0} pasn uisay
oy (Buipeo) ‘Joy (Buipeo)
‘daid | ‘19 sjuswwo)d jusbeay ‘daid | 19 sjuswwo) juabeay

panuiuod Suol [BRN IS

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4164



'uonoas [ejuswadxy

‘wnuireld Aenonsed

(.Broww 61-T°7)

8/¥T | 8/¢T | ‘suol |elaw abuaneds 01 pasn JawAjod ud
(.Broww 8'1-1°7)
P-QVvX auequiy
|Are ‘|Aqe ‘H =
'uonoas [eluawiiadxy HS
ﬁ ‘parebnsanul sem Hd jo uonounj e HO
".200 . z/\mu 9/¥T | Se suol [ejaw Jo uonoenx3 -, ed pue ,.nJ ‘IN _W_.f\m_u
LLYT | LL¥T |PUe N ‘PO ‘. ,BH ‘. ,nD sebuaneds sswAjod 2N 9LYT | ‘SLYT | ‘.o ‘UL “,cND “LIV ‘8- sabuaneds JswAjod o
(Broww g-€)
O\|/O HO
"uoNdaSs [eJuBWLIRAXT a D Ho_ | o
(o) (o) .+NCN ~d—=—
‘uonnjos snoanbe wouy Ko o@l@ pue _un ‘,bv ‘,BH ‘.04 sabuaneds JewAjod UG
¥STT | ¥STT | ’HN ‘.29 SO ',ad ‘M BN I sebuaness — v/%T | -uomeredss uol [eyow Joy JawAjod reuonounyig enN
(.Bloww g-9)
v
NH  o—p
w HN
HN N
NH
umiu@uéw
o
——
gz'T=u
‘alnpadoud [elauss
"UZ '.zPD ;00 "IN . .nD m/n w\o
€/¥T | ‘Buipnjoul suol [elaw Jo A19A023l pue [eAowdY Nw_z/\o 2LYT | 2LYT "axeidn ,,nD arebisaAul 01 pasn suisay HN
‘alnpadoid [elauss
o HEOS
Iozg ‘uonnjos snoanbe ﬂ/\@
TLVT | TLVT 'Suol N pue A Jo abuel e lo} [elsusD H 0/¥T | 0T |woly suol ,.n3 xajdwod 01 pasn si uisay “(HO)d
19y (buipeo) 1oy (buipeo)
‘deid | ‘J1od sjuaWwWo) Jusbeay ‘deid | "Joy ISUETI1]ele) Jusbeay

4165

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195



's|olyy pue sareyn |AlIs ‘sepLojyd |Ais
‘SjuepIXo ‘sauonlaxofey-n ‘sapixoda ‘sapynsip

o
NH SH

HS —
~\_./©°
HS N \I|\,_ N /|G

'sjoiy
pue sarey |AlIS ‘saployd [AjIs ‘siuepixo
‘Jusbeal UIBMIS3N ‘SBu0ldy ‘sauoiaxoley
-0 ‘sapixods ‘sapy|nsip ‘sareuojnsihye

H
Im\/\z<o

TEVT | TEYT | ‘sajeuoynsihyie ‘sapiey |Aye sarowsy o TEYT | TEVT | ‘'sapliey |Ajje  ‘sapAysple :sanowoy
oy (Buipeo) ‘Joy (Buipeo)
‘daid | ‘19 sjuswwo) juabeay ‘daid | 19 sjuswwo)d jusbeay
SHURPIXQ €S
w0} ajeuoqJealg
92-v IsAl1aquiy
oo o _@
‘ainpasolid [eisusn (Broww g'€)
“(%00T—£8) sanund pue AP
(%00T-02) SPIAIA PoOB Ul paufelqo s1Npold 9ev Ishusquy
‘(wioy areuoquedlq ‘9g-y 1sAlaquy) uonnjos o
ayl woly HOAa abuaneds Apusanbasgns OH
pue (wioj areqiodse ‘9z-v I1sAiaquy) HOAA o .
01 OAQ JO UondNpPaI aleyjIoR) 0} UoNIUN[UOI U HO o ws_z+/\®
TI8YT | T8YT | pasn suisay "uisal abueyoxa uol pag paxin OH
(+-Broww 2°v)
‘uIsal ayeueAdos| Aq panowal s| uopoeal . n<®
'06G6< Alnd yum paurelqo s1onpold ‘syes XH | Buibuaneas Bunnp paosnpoid joyosly ‘dnoib AN Ay~
08YT | p1oe oujwe Arenus) abuaneds 0) pasn uisay \zb G9 | reuonouny ajeweqied abuaneds 0} pash uisay an S
™
N /NZ
‘uIsa aiseq ay Fz ©
‘uIsal ayeueAdos| Aq panowal S| uopoeal Aq pabuaness uay si yalym ‘pioe d1jAxoqled
Buibuaneas Bunnp paosnpoid joyosy ‘dnoib e anb 01 dINQ S8donpal uisal areynsolyl ‘NmonN_Ss_z/\G
G9 | [reuonouny ajeweqied abuaneds 0} pash uisay fz<@ 89 89 | 'dING abBuaAeds 03 pasn suisal Jo AINXIN +
(-Broww 1)
wiio} uojoid
pue wioj wnigped
ST-V IsAlaquiy
16m|® o&&é =
*uonN|os Jo INo o
€9 sajendioaid uonoeal ay) Buunp pawioy 4D B0 2(:0s ‘aunjesadwa) ybiy 1e syiop ‘seseb s1sem -
09 ‘09 "4vd1 9buaneds 0} pasn suisal Jo aINXIN B 6.YT | 6T |emisnpul woly °0S abuaneds 0} pasn uisay |O

SNOIUB[IISIIA TS’

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4166



id, 10 id,
_ohu\_m .omU Y
N
's|oly} pue sjouelis ‘sjouayd . 's|oly} pue sjouejis ‘sjouayd z%
‘spioe  01]Ax0QqJed  ‘suolueqied  ‘saulwe Ao]z ‘spioe  201]Ax0QqJed  ‘suolueqied  ‘saulwe \
TEVT | TEYT | Arepuodas pue Arewnd ‘sjoyodje :sanoway — TEVT | TEYT | Aepuodas pue Arewnd ‘sjoyodje :sanoway ol»
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | ‘19 sjuswwo) jusbeay
sjouayd 9<%
A.Nm_z.mmchmu:m Bunejayo = Ov
‘alnpadoud [elsus
8yl ‘sapndad Buiurejuod suielsko sebuaness .N_z\;:ulo
oy (BuipeoT) REX| (BuipeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | ‘19 suswwo) jusbeay
sapndag S5y
uoxou
“Jre ul sauadial s
Z8vT | z8¥T |pareusabhixo jo sisAjeue sy o) payddy
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | ‘19 suswwo) juabeay
U0z $S°Y
‘SJUBPIX0 pue dUIPOI ‘dulwolqg ‘|ulojyd N\HW O
TEVT | TEVT | ‘sonydorejodip  ‘sajiydoualp :sanoway o ~
oy (BuipeoT) REX| (BuipeoT)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | ‘19 suswwo) juabeay

4167

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



's19)s8 pajelnyesun-g'o
pue sapuojyd |Auoyns ‘sapuojyd jAioydsoyd
‘sapuiojyd |Auoydsoyd ‘jusbeas ulamissiy
‘si191se019)-¢g  ‘sauolay ‘saleueAdolylosi
‘sareueAo0s| ‘sapljozepiwi ‘sapixoda ‘sauous
‘sauolaIp-g ‘Sauon1ayIp-0 ‘sajreuoyns|Aye
‘sapley |Aje ‘sapAyaple ‘sialsa paleande

zT

LN )

'S19)s8 pajelnyesun-g‘o pue saplojya
JAuoyns ‘sapuojyd |Aioydsoyd ‘sapuojyd
|Auoydsoyd ‘yusbeas ulemiaa|N ‘S191S9019)
-g ‘sareueAoolylos! ‘sareurAd0s| ‘sapljozepiwi
‘sapixoda ‘sauoua ‘sauo0layip-g ‘SauoiayIp-n
‘sareuoyns|ye ‘sapijey |Aqe ‘sis1sa pareanoe

HN

TEVT | TEYT | 'SopUO|Yd pioe ‘sapupAyue ploe :sanoway TEYT | TEYT | ‘sapupAyue pioe ‘saplojyd ploe :sanoway HN /IG
'Saplojyd 'sajeyul [Ajis pue sapuojyd |Alis
|Auoyins pue sarepy |AjIs ‘sapuojyd A ‘sapuojyd |Aioydsoyd ‘sapuojyds jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyd |Auoydsoyd HO ‘ljuabeal ulamiaa ‘sareurhoolylosi —
‘ljuabeal ulamisa ‘sareurhoolylosi N ‘sajeueAd0s| ‘sajozeplwl  ‘sauolayoley o/|\z
‘SaleueAo0s! ‘sajozepiwl ‘Sauolayo|ey-o . -0 ‘sapixoda ‘saueyjeozelp ‘sploe 2ju0loq IoH \&
‘sareuoyns|ye ‘sapijey |Aqe ‘sis1sa pareanoe o W ‘sajeuoy|ns|fe ‘sapiey |Ajje ‘sisise parennde N
TEVT | TEVT | ‘'SOpUOYd pioe ‘sapupAyue pioe :Sanoway — TEYT | TEPT | ‘SopupAyue pioe ‘saplLIojyd ploe :SaAoway Io&
"eainoly} 's19)sa pajelnyesun-g'o
pue sjAuogied ‘sialsa pajeinjesun ‘sauoud pue sapuojyd |Auoyns ‘sapuojyd jAioydsoyd
‘sapixoda ‘sareuoyns|hye ‘sapiliey [Aye ‘sapuiojyd |Auoydsoyd ‘jusbeas ulamissiy
‘sapuojyd |Aloydsoyd ‘sapuojyd |Auoydsoyd ZHN u o ‘sauojey ‘saleueAoolylost ‘sayeuekoosi ZuN
‘sapuo|yo  |Auojns  ‘sajeuehoolylosi M SZA \@ ‘sajozepiwl ‘sauous ‘sareuoyns|iiie ‘sapiey N
‘saleueAd0s| ‘sajozepiwl ‘SI81Sa paleAllde \|\z 0 1Ae ‘sepixoda ‘sapAysple ‘sia1se palennde \|\z /|©
TEVT | TEYT | ‘sopupAyue pioe ‘sapuojyd ploe :sanoway ZHN TEYT | TEYT | ‘sapupAyue pioe ‘saplojyd ploe Sanoway ZHN
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | ‘19 suswwo) juabeay
saprio[yd [Auoydsoyd 8s
sz zJ
‘auafsoydoiy) pue susbsoyd HoJ z/:|/ NH
‘Sauolay  ‘saleueAoaolylos! ‘saljeurAaos| N N—\ O
‘SaulWl  ‘S81ewWI0l0I0[yd  ‘sareuoy|ns|Aye Ly z\:|\ z/|@
TEVT | TEVT | 'sapliey |Ayje  ‘sapAyaple :sanoway g
oy (ButpeoT) oy (ButpeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y sjuswwo) juabeay
dudgsoyd LSb

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4168



id,

{ 10 4,
_U_M\_w —0 _n_;\_/m\
) NUZ
's|oly} pue sjoueyis ‘sjouayd . 's|oly} pue sjoueyis ‘sjouayd z\l©|o
‘spioe  21]AX0qied  ‘suolueqled  ‘saujwe o W ‘spioe  2]Ax0qied  ‘suolueqled  ‘saujwe le
TEVT | TEVT | Arepuodas pue Arewnd ‘sjoyodfe :Sanoway — TEYT | TEPT | Arepuodas pue Arewnd ‘sjoyodfe :Sanoway e}
oy (Buipeo) oy (Buipeo)
‘daid | ‘Jod sjuaWWo) juabeay ‘dald | ‘J9d sjuaWWo) juabeay
S[ou®[IS 09°%
's19)s9 pajeinyesun-g‘n
pue sapuojya |Auojns ‘sapuojyd |Aioydsoyd 'S18)S9 pajeinyesun-g‘n pue saplojyd
‘sapuojyd |Auoydsoyd ‘yuabeas ulemiaay JAuojins ‘sapuiojyo |Aioydsoyd ‘sapliojyd
‘s191sa019y-¢  ‘sauolay ‘sajeueAdolylosi JAuoydsoyd ‘juabeas ulemisa|y ‘sia1saoiel
‘sajeurAo0s| ‘sapljozepiw| ‘sapixods ‘sauous -g ‘sajeurAo0lyios] ‘sayeurAoos| ‘sapljozepiwi
‘sauoIdIp-g ‘sauolayIp-n ‘sajeuoynsihyje ‘sapixoda ‘sauoua ‘sauoaXIp-g ‘sauoexip-n N
‘sapliey |Aqfe ‘sapAyaple ‘siaise pajeAlde n/\@ ‘sayeuoy|ns|ije ‘sapifey |Ajje ‘si1eise pajeAnde J—NH
TEYT | TEPT | 'SopUO|YD pioe ‘sapupAyue ploe :saroway HN - TEYT | TEPT | ‘sopupAyue pioe ‘saplojyd ploe Saroway W @
'SapLoY 'sajeli |AlIs pue saplojyo |AlIs
JAuoyins pue saleyy |A|Is ‘sapuojyo |AjIs ‘sapuojyo |Aloydsoyd ‘sapuojyd |Auoydsoyd
‘sapuojyd |Aioydsoyd ‘sapuojyo jAuoydsoyd HO ‘luabeal ulamisaN  ‘saleuekdolylosi —
‘lJuabeal ulemiaaiy ‘sajeurkoolylos| N ‘saleueAd0s| ‘sajozepiwl ‘sauojaxoley N
‘saleueAo0s| ‘sajozeplwl ‘sauolaxojey-n . -p ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0i0q Ho— &
‘sajeuoyns|Ayre ‘sapiiey [Ae ‘s1aisa pareAnoe o N ‘sajeuoyns|Ayre ‘sapliey |Ae ‘s1aisa pareAnoe N
TEYT | TEPT | 'SopUO|YD pioe ‘sapupAyue ploe :saroway — TEYT | TEPT | ‘SopupAyue pioe ‘sapliojyd ploe :sanowey Io&
"eaInoly} 's19)S9 pajeinyesun-g‘n
pue sjAuogied ‘si1a)se pajelnjesun ‘sauoud pue sapuojya |Auojns ‘sapuojyd |Aioydsoyd
‘sapixoda ‘sajeuojns|Ayje ‘sapiliey |Aqe ‘sapuojyd |Auoydsoyd ‘uabeas ulemiaay
‘sapuojyd |Aioydsoyd ‘sapuojyo jAuoydsoyd ZhN W o ‘sauo}ey ‘sajeueAoolylos| ‘sajeuehoos| ZuN
‘saplojyd  JAuojins  ‘sajyeueAoolylos| M K\ZIA \@ ‘sa|ozepiwl ‘sauoua ‘sajeuoyns|iyie ‘sapiey At a
‘sajeueAo0s| ‘sajozepiwl ‘S191Sa pajeAlde \I\z o 1Ale ‘sepixoda ‘sepAysple ‘sialsa pareAnde \|\z O
TEYT | TEYT | ‘sdpupAyue pioe ‘sapuojyd ploe saroway ZHN TEYT | TEYT | ‘sdpUpAyue pioe ‘sapuojyd ploe saroway ZHN
oy (Buipeo) oy (Buipeo)
‘daid | ‘J9d sjuaWWwo) juabeay ‘dald | ‘J9d sjuaWWo) juabeay

saprIo[yd [Kroydsoyd 6

4169

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



H20D

‘sjoip
n pue saleyl |AlIs ‘sapuojyd |AlIs ‘siuepixo
"sajeyn |AjIs pue Heoo i ‘Jusbeal uleMI9a|N ‘Sau0IaY ‘Sauolddoley
sapuojyd |Alls ‘sauoiayoley-n ‘sauedeozelp -0 ‘sapixoda ‘sapy|nsip ‘sareuoyns|hye n<®
TEVT | TEYT | ‘sareuoynsihie ‘sapiey |Aye :sarowsy TEYT | TEVT | ‘'sapliey |Ayje  ‘sapAysple :sanowey HS
'S9pLIOJYD 'sarell |AlIs pue saplojyo |Ais
|Auoyins pue salepyl |A|IS ‘sapliojyd |AlIS ‘sapuojyo |Aioydsoyd ‘sapuiojyd jAuoydsoyd
‘sapuojyo |Aloydsoyd ‘sapuojyod |Auoydsoyd HO ‘luabeal ulamiIsaN  ‘saleuekdo0lylos| —
‘jusbeal ulamiaay  ‘sajeuehoolylos| N ‘sayeueAd0s| ‘sajozepiwl ‘sauolaoley o/l\z
‘sayeueAoos| ‘sajozepiwl ‘Sau0}ao|ey-n . -p ‘sapixoda ‘saueyjeozelp ‘spioe 2lu0I0(q HO— \&
‘sajeuoynsifie ‘sapirey |A[e ‘sisise pajeoe o\ ‘sajeuoynsifie ‘sapirey |A[e ‘sisise pajeoe N
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway — TEYT | TEPT | ‘SopupAyue pioe ‘sapliojyd ploe sanoway Io&
"Jod (buipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo) juabeay ‘daid | 19 sjuswwo)d jusbeay
sayepLy [AIS 79°p
° NH SH
HS —
'S|oly} pue sayeju} [AlIs ‘sapuojyo [Alis N\ /©
‘SJUBPIXO ‘sauolayofey-o ‘sapixods ‘sapinsip HS z\:|\,_ z/|G
TEYT | TEYT | ‘sajeuoynsihie ‘sapiey |Aye sarowsy o
Hz0D
‘sjoiyp
N pue saleyl |AlIs ‘sapuojyd |AIs ‘siuepixo
"sajeyn |A|Is pue Heoo Z ‘Jusbeal uleMI9B|N ‘Sau0IaY ‘sauoladdoley
sapuojyd |Alls ‘sauoiayoley-n ‘saueyeozelp -0 ‘sapixoda ‘sapinsip ‘sareuoy|ns|hye n<®
TEVT | TEYT | ‘sajeuoynsihie ‘sapiey |Aye :sarowsy TEYT | TEVT | ‘'sapliey |Ayje  ‘sapAysple :sanowoy HS
'S8pLOJyd "sajeyil [Alis pue sapuojyd Alis
|Auojins pue salepl |A|IS ‘sapliojyd |AlIs ‘sapuojyo |Aioydsoyd ‘sapuiojyd jAuoydsoyd
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd HO ‘luabeal ulamiIsaN  ‘saleuekdolylos| —
‘juabeal ulamiaa ‘s@1eueAo01ylosi N ‘sajeueAo0s| ‘sajozeplwl ‘sauolayo|ey N
‘sajeuekoos| ‘sajozep| ‘sauolayoley-n . -0 ‘sapixoda ‘saueyeoz ‘sploe oluoioq HO— \&
‘sajeuoynsifie ‘sapirey |Afe ‘sisise pajeoe o N ‘sajeuoynsifie ‘sapirey |A[e ‘sisise pajeoe N
TEYT | TEVT | ‘'Soplojyd pioe ‘sapupAyue pioe :saroway — TEYT | TEPT | ‘SopupAyue pioe ‘sapliojyd ploe Sanoway Io&
"Jod (BuipeoT) "Jod (buipeoT)
‘daid | ‘19 sjuswwo)d juabeay ‘daid | 19 sjuswwo) juabeay

SIPLIOYD [A[IS 19}

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4170



's19)sa pajelnyesun-g'o
pue sapuojyd jAuojns ‘sapuojyo jAioydsoyd
‘sapuiojlys |Auoydsoyd ‘yusbeal ulamiasiy

'S9pLIOYD
JAuoyins pue salepl |A|IS ‘sapliojyd |AlIs

‘si91se019)-g  ‘sauolay ‘saleueAoolylosi ‘saplojyd |Aloydsoyd ‘sapuojyds |Auoydsoyd HO
‘sareueAo0s| ‘sapljozepiw] ‘sapixoda ‘sauoua ‘jusbeas ulemissy  ‘seleuehodolylosi N
‘sauoledIp-g ‘sauoiayIp-0 ‘sayeuoyns|hye ‘sajeueAo0s| ‘sajozepiwl ‘Sau0}ao|ey-n .
‘sapley |Aje ‘sapAyaple ‘siaisa paleAnoe n/\@ ‘sayeuoj|ns|jje ‘sapifey |Ajje ‘s1aisa pajennoe o N
TEYT | TEYT | ‘'soplojyd pioe ‘sapupAyue pioe :saroway HN - TEYT | TEYT | ‘Soplojyd pIoe ‘sapupAyue pioe :saroway —
“Balnoiy} 's19)sa pajelnyesun-g'o
pue sjAuogied ‘s1alsa pajeinjesun ‘sauoud pue sapuojyd jAuojns ‘sapuiojyd |A1oydsoyd
‘sapixoda ‘sareuoyns|ije ‘sapiey [Aye ‘sapuiojlyd |Auoydsoyd ‘yusbeal ulamiasiy
‘sapuojyd |Aloydsoyd ‘sapuojyo |Auoydsoyd ZhN W o ‘sauo}ey ‘sajeueAoolylos| ‘sajeuehoos| ZuN
‘sapliojyd |Auojns ‘saleuehoolylos| /I/Hzt\A\@ ‘sg|ozepiwl ‘sauous ‘sareuoynsiiye ‘sapijey j\z:
‘sareueAo0s| ‘sajozepiwl ‘SI91Sa paleAloe \I\z o 1Al ‘sapixods ‘sepAysple ‘sisise paleAnde \|\z /|@
TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe sanowsy 2HN TEYT | TEYT | ‘SopUpAyue pioe ‘SapUojyd ploe sanowsy ZHN
oy (Buipeo) ‘Joy (Buipeo)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay
SapLIO[Yd [Auoj[ng 9y
HVHO
'sapy|ns pue sajodip ‘sauaip o7 N
TEVT | TEVT | ‘sauiwe Arepuodas pue Arewnd :sanoway /|®
‘1o (buipeo) ‘1o (buipeo)
‘daid | ‘19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay
SopyIns €9y
[}
NH SH
HS —
'S|oly} pue sarepu} [Alls ‘sapuojyd [Alis N\ 7O
‘SUBPIXO ‘sauolayofey-o ‘sapixods ‘sapinsip IWJTZDL z/|G
TEYT | TEVT | ‘sareuoynsihie ‘sapiey |Aye serowsy o
oy (Buipeo) Joy (Buipeo)
‘deid | "J9d sjuswwo) Juabeay ‘deid | "J9d sjuswwo) Juabeay

4171

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



‘alnpoold [eisuan

"9|lNUO}BE Se
4ons juaA|os Buljjams-uou e Buisn parebisanul

(;-Bloww 05°0-0€°0)

N O
J

*alnpadoud [elsus

'syonpoud
uea|o spioye pawsoj eainkjod a|gnjosul
ayl jo uonesyi4 -areuekoosiip ausjAuayd
-'T pue aulwexayausjAyiaeiuad yum uonoeal
AQ panowal sem sapiweuoyns jo uolreredaid

¥8YT | ¥8YT | 91am saseq JawAjod snosodoioew [eianss HN €25 | @yl ul pasn apuojyd |Auoyns j0 SS8IXJ
(;.Broww £'v)
'uonoas [eyuswiadxa ||n4
H H
*SapUIOJYD JAUOYNS SE [jom fz/\/z\/xz/\@ ‘sdno.f HN A~ \/xz/\@
tA%4 2V | se sejeuehoosioly) pue sayuekdos sebuaneds N 9 | Bunosjoid-y zgd pue dog yum s|quedwod N
sse|f ‘eulwne ‘edl|Is ‘8sojn|[@d
‘apiwejkioefjod ‘susifiskiod = ©
11 'H =4
0T-0 =U
\m/vz\
o
Hor =1
‘p1oe anowal 0} aseq pauoddns B
-p10s yum uondunfuod ul pasn ‘uaalb sjdwexa \@/\
urew a8yl sem aualfishjodjAylswouiwy
k4 -
‘saplfey JAuoynsouebio HO =1
oy |67 yum (Arepuodsas pue Arewnd) sauiwe
(574 'uon9as [eyuswadxy fz<@ ‘2evT | Aq pasisayiuAs sapiweuoyns jo Aieiqr NIz,._\o
'S19)s8 pajelnyesun-g‘o pue saplojyod
JAuoyns ‘sapuojyd |Aioydsoyd ‘sapuojyd
|Auoydsoyd ‘yusbeas ulemiaa|N ‘S191S9019)
-g ‘sareueAoolylos! ‘sareurAd0s| ‘sapljozepiwi
*3pLOoIYD JAUOYNS SSBIXD ‘sapixoda ‘sauoua ‘sauolayip-g ‘sauoiayIp-n N
JO [enowsal pue siojqiyul aseuisjoidojelsw ‘sayeuoj|ns|ije ‘sapifey |Aj[e ‘si1aisa pajenloe JNH
6. |0 Aresqy e jo uoneoyund eyr ur pasn sz<@ TerT | TEPT | ‘SePUPAYUER pIoe 'SBPUOJYD PIoB :SBAOWSY W@
REX| (BuipeoT) REX| (BuipeoT)
‘daid | ‘19Y sjuswwo) juabeay ‘daid | 19y suswwo) juabeay

panu1juod []SIPLIOTYD [AUo)[nS $9'p

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195

4172



auabsoydoiy) pue auabsoyd
‘ssu0}@y ‘saleueAoolylos! ‘sajeueAdos|
‘saulwl ‘S8yew.ojololyd ‘sajeuoynsiiye

N N

F\/le\w N
N NH NH
H

o
N A f/’ (e]
W e

TEVT | TEYT |‘sapley |Aqje  ‘sapAyaple :sanoway
"Jod (BuipeoT) "Jod (BuipeoT)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 sjuswwo) jusbeay
auagsoydory, 99y
wo} apIxoIpAH o N "
0¢y-vdl sljsquy HS —
‘S|oly} pue sarei [Alis ‘saplojyd [Alis o
. ‘ n ¢ . HS \|\,_A(z
. /\® sjuepixo ‘sauoiayofey-n ‘sapixoda ‘sapynsip e @
9
1S HO “ann TEVT | TEVT | ‘sereuoynsifie ‘sapiey |Aye :sanoway o
10 4d, 10 4,
ﬁ]_/w\ ﬁ]_/m\
‘sjoj pue ZTQG ‘sjoj pue ZTQO
sjoue|is ‘sjouayd ‘spioe ollAxoqJed ‘suolueqied \b sjoue|is ‘sjouayd ‘spioe ollAxoqJed ‘suolueqied \b
TEYT | TEYT | ‘seuiwe .z pue T ‘S|oyodje :SaAOWY e} TEYT | TEPT | ‘seulwe .z pue T ‘S|oyodje :SaAOWY e}
) H
ouzﬁn N ouz@z/_%o ‘sjoy
Hﬁ Hz\(z<0 pue sare [A)ls ‘sepLolyd |AIS ‘SluBpIXO
"SI0IY} pUe SBUIWBIAXOIPAY | (o o/ H H ‘Jusbeal uleMI9a|N ‘Sau0IaY ‘sauoladdoley
‘sauizelpAy ‘sauipiuenf ‘spioe o1jAxoqled A/v\ g /\ -0 ‘sapixoda ‘sapy|nsip ‘sayeuoy|ns|hye H
TEYT | TEPT | ‘'saulpiwe ‘saujweAxoyje ‘s|oyodfe sanoway o TEVT | TEVT | ‘saplley |Ajje  ‘sapAyaple :saroway HS >
"Jod (BuipeoT) "Jod (BuipeoT)
‘daid | 19 sjuswwo) jusbeay ‘daid | 19 suswwo)d jusbeay

S[OIYL €9°%

4173

J. Chem. Soc., Perkin Trans. 1, 2000, 3815-4195



*ainpadoud [e1susn

IMe ‘H = 'Y
IAzuaq ‘IAMe ‘H =

sajdwexa g

(r-Broww /°€)

o . vOSzH (1t
‘uonnjos ojul 1anpolid sases|al ploe wsog v O N mu_uNOmo,m\/\@
UIM Juswiyeal] ‘uonoeal Juswabuelreas uasie|D-puelal] obiapun | 00T-98:d Z SR RENC M H 0 ﬂ 4
18T yolym sjerade aualdy |AjIs se paddelsy ale s1a1sa ajgesijou] 09-25:A o ’
JAuin ‘|Are 1Aqe ‘H =
|Are ‘|Aqre =y
sojdwexs / (.Bloww ¥2)
2 H
sajozeIpely) P05 U LR )
-€'2'T aAIb 01 uonoeal LON-punH Aq pases|al pue uisal |  £6-G8:d O'H o HN® ST
69 aulzelpAy |Auoyns & yum juswiess) Aq pabusneds sauoley | 08-TL:A o o
M. ‘H =4
|Azuaq ‘|Are ._>w__m =4
Are-0 =y .
(;Bloww 0z'0)
) sajdwexa /¢
uonoas [euawnadxy HE ¢
. . ed HO
Joyoofe oulwe se JswAjod woly 1onpold sasesjas Juswieall | 66-08:d N O )]
8vvT | 8v¥T p1oy ‘j0o0joid ases|al pue yored Aq psyund sjoyodje oulwy | 66-09:A 2
|Are ‘|Aqre =4
(Pa3uI-N) apiwe =y
sa|dwexa 8T
Buepm
o o
H Ao szfﬂ.m boé
o ()
98y T V41 Yum juswieas) Ag pioe dljAxoqied se pases|al 1onpoid | 00T-SZ:A ¢ A HO
v-1=u
sa|dwexa ¥
(;.Bloww 05'0-02°0)
HO
"Jonpoid wejoe| Jo ases|al pue uones||okd HN N
ay} s10949 N1 yum uonesijennau pue dnolb 20g ayr saAowal N HQ/\@
LTS | S8¥T V4L yum juswieal] 1 gOH panoddns Ag pabuaneds spioy ° N
JEX| (BuipeoT)
‘dald | "9 ISUETII1]e}e) %rered uolnewJojsuel ] juabeay

ISBI[AI puR YR L9}

J. Chem. Soc., Perkin Trans. 1,2000, 3815-4195

4174



5 Other relevant reviews

This section comprises full reference lists with titles of all of the
relevant reviews that were used in compiling this paper. These
are listed under the categories of insoluble polymers, soluble
polymers, inorganic solids, miscellaneous supports and purific-
ation strategies. Within these broad categories there is further
grouping, wherever appropriate, into sections which cover
structure and physical properties, general chemistry and reactions.
Also a miscellaneous subsection is often included containing
any remaining reviews not already covered in the other sections.
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7 Abbreviations

AA amino acid

Ac acetate

Acac acetylacetone

ACT advanced chemical technologies
Ar aryl

9-BBN 9-borabicyclo[3.3.1]nonane

BER borohydride exchange resin

Bz benzoyl

Boc tert-butoxycarbonyl

B.p. boiling point

Bn benzyl

Cat. catalytic

Cbz benzyloxycarbonyl

CDI carbonyl-1,1’-diimidazole

COD cycloocta-1,5-diene

CSA camphor-10-sulfonic acid

DBP dibenzoyl peroxide

DBU 1,8-diazabicyclo[5.4.0lundec-7-ene

DEAD diethyl azodicarboxylate

DHQ dihydroquinine

DHQD dihydroquinidine

DMAP 4-dimethylaminopyridine

DMF N,N-dimethylformamide

DMSO dimethyl sulfoxide

DNB 2,4-dinitrobenzene

DNP 2.,4-dinitrophenyl

EGDMA ethylene glycol dimethyl acetate

Et ethyl

Equiv. equivalent(s)

ether diethyl ether

EWG electron withdrawing group

Fmoc fluoren-9-ylmethoxycarbonyl

FTIR Fourier transform infrared spectroscopy

GC gas-phase chromatography

HEMA 2-hydroxyethyl methacrylate

het heterocycle

HOBT 1-hydroxybenzotriazole

HMPA hexamethylphosphoramide

HPLC high performance liquid chromatrography

h hour(s)

Im imidazole

IR infrared

IUPAC International Union of Pure and Applied
Chemistry

LC liquid chromatography

LDA lithium diisopropylamide

M mol dm~? or undefined metal

MAS magic angle spinning

m-CPBA m-chloroperbenzoic acid

MCM Mobil corporation mesopore

Me methyl

min minute(s)

Ms mesylate

MS mass spectrometry or molecular sieve
N normal

NBS N-bromosuccinimide

NCS N-chlorosuccinimide

NIS N-iodosuccinimide

NMO N-methylmorpholine N-oxide

NMR nuclear magnetic resonance

Nu nucleophile

OPA orthophosphoric acid

PCC pyridinium chlorochromate

P-BEMP polystyrene bound 2-terz-butylimino-2-diethyl-
amino-1,3-dimethylperhydro-1,3,2-diazaphos-
phinine

PEG polyethylene glycol

Ph phenyl

PMMA poly(methyl methacrylate)

ppm parts per million

PPTS 3-[5-(sulfonatophenyl)-2-pyridyl]-1,2,4-triazin-
S-ylbenzenesulfonic acid, disodium salt

PTSA toluene-p-sulfonic acid

Pr propyl

PSDIB polymer-supported diacetoxyiodobenzene

psi per square inch

PSM polymer-supported permanganate

PSP polymer-supported perruthenate

PVA poly(vinyl alcohol)

PVP poly(vinyl pyridine)

PVPCC poly(4-vinylpyridiniumchlorochromate)

Py pyridine

R unspecified group

ROMP ring opening metathesis polymerisation

rt room temperature

(Sal-H), salicylaldoxime

Salphen O-phenylene bissalicylaldimine

SFC supercritical fluid chromatography

TBAF tetrabutylammonium fluoride

TBDMS tert-butyldimethylsilyl

TBDPS tert-butyldiphenylsilyl

TBD-P polystyrene bound 1,5,7-triazabicyclo[4.4.0]-
dec-5-ene

TBSClI tert-butyldimethylsilyl chloride

TDCPP 5,10,15,20-tetra(2,6-dichlorophenyl)porphyrin

TFA trifluoroacetic acid

THF tetrahydrofuran

THP tetrahydropyran

TLC thin layer chromatography

T™S trimethylsilyl

TRIM trimethylolpropanetrimethacrylate

TRIP triisopropylphenyl

Trityl triphenylmethyl

Ts tosyl

X unspecified heteroatom
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