This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

; S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

[ — New Chemistry of ZP(RNCH,CH,).N Systems

E E:EE:EE‘:" _ Philip Kisanga; Dale Mcleod; Xiaodong Liu; Zhengkun Yu; Palinichamy Ilankumaran; Zhigang Wang;
: J ! Patrick A. Mclaughlin; John G. Verkade

;

t

|

To cite this Article Kisanga, Philip , Mcleod, Dale , Liu, Xiaodong , Yu, Zhengkun , Ilankumaran, Palinichamy , Wang,
Zhigang , Mclaughlin, Patrick A. and Verkade John G.(1999) 'New Chemlstry of ZP(RNCH,CH,),N Systems,
Phosphorus Sulfur, and Silicon and the Related Elements, 144: 1, 101 — 104

To link to this Article: DOI: 10.1080/10426509908546192
URL: http://dx.doi.org/10.1080/10426509908546192

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be liable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising di rectly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509908546192
http://www.informaworld.com/terms-and-conditions-of-access.pdf

15:16 28 January 2011

Downl oaded At:

Phosphorus, Sulfur and Silicon, 1999, Vol. 144-146, pp. 101-104 © 1999 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

New Chemistry of ZP(RNCH,CH,);N Systems

PHILIP KISANGA, DALE MCLEOD, XIAODONG LIU,
ZHENGKUN YU, PALINICHAMY ILANKUMARAN,
ZHIGANG WANG, PATRICK A. MCLAUGHLIN and

JOHN G. VERKADE

Department of Chemistry, lowa State University, Ames, lowa 50011

Compounds of the type ZP(RNCH,CH,);N where Z = a lone pair are proving to be versatile
reagents and catalysts for an ever increasing number of organic transformations. These prop-
erties stem from the extraordinary basicity and low nucleophilicity of the phosphorus atom
when certain Z substituents induce the bridgehead nitrogen to transannulate (even partially)
to the phosphorus. When Z = O, the phosphoryl oxygen also displays unusual basicity when
transannulation is caused.

Keywords: nonionic base; catalysis; phosphoi’us; aminophosphine; azaphosphatrane
INTRODUCTION

Compounds of type 1 first reported from our laboratories!"! possess
unusually high basicity and they protonate to give structures of type
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2. Thus2a hasapK,in MeCN of41m and 1b has been shown to be
somewhat more basic than 1a.”) The demonstrable partial flexibility
toward transannulation appears to play an important role in the
catalytic properties of compounds such as 1a and 1b. “} Here we
outline part of a still-growing list of useful organic transformations
facilitated by 1a (commercially available from Strem) or lb acting as
either a stoichiometric base or as a catalyst.

STOICHIOMETRIC REACTIONS

Although nonionic superbases of type 1 are 17 orders of magnitude
more basic than DBU, deprotonation is often kinetically slow
Because MeCN (pK, = 25%) is partially deprotonated by 1,°

often take advantage of the strong nucleophilicity of the CH;CN
anion which becomes the active deprotonation agent.!®!

Since we have already published on the stoichiometric use of
lain the symhesxs of the separate enantiomers of a fluorescence agﬁent
3,1 porphyrins,® olefins (via alkyl halide dehydrohalogenanons)
and mono-alkylation of active methylene systems,!"”! we center our
attention here on some of the emerging applications.

Wittig Syntheses

Both 1a and 1b form ylides and although the acyclic analogue
P(NMe,); also functions in this manner, E/Z ratios of alkenes formed
upon reaction of ylides of 1a with aldehydes are almost exclusively E.
Compound 1a also serves as an efficient base in facilitating Wittig
and Wittig-Horner reactions.

Stille Syntheses
Here 1a appears to be a reagent that reacts with the dba ligand [dba =

(PhCHCH)C=0)] thus creating a more naked palladium for catalysis.
Yields are better or very competitive compared with reactions in
which PPh;, P(2-furyl); or PAs; are used as ligands.

CATALYTIC REACTIONS

Because of space limitations, we do not discuss here the advantageous
catalytic use of 1a in alcohol acylation with anhydrides, alcohol
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protective silylation, isocyanate trimerization') and o, B-unsaturated
nitrile synthesis.

Transesterification-

Compounds 1a and 1b catalyze the transesterification of carboxylic
acid esters with high selectivity and in excellent yields at 25 °C.
Substituents such as epoxides, carbamates, acetals and acetylenes are
tolerated. N-protected peptide esters cleanly transesterify without
significant racemization, making this methodology highly useful.

Deprotection of Acylated Alcohols

This important transformation was effected in virtually quantitative
yields for primary, secondary and tertiary alcohols using la as a
catalyst in methanol at room temperature.

B-Nitroalkanol Synthesis

Compounds of the type RyC(OH)CH,NO; are important and versatile
intermediates in the synthesis of nitroalkenes, 2-amino alcohols and
o-nitro ketones. In the presence of MgSO; as a carbonyl activator, 1a
and 1b catalyze the reaction of a wide range of aldehydes and ketones
at room temperature to give the corresponding title products in
excellent yields.

Michael Additions

o,f3-Unsaturated ketones and esters readily react with MeOH,
NCCH,CO,Et or MeNO; to give the corresponding Michael Addition
product in 88-98% yields. Dimers catalytically formed in 96-98%
yield from R'R?*C=CCH,CN in the presence of 1a or 1b are useful
intermediates in copolymerization reactions.

B-Hydroxy Nitrile Synthesis

Aliphatic aldehydes and ketones react with MeCN to form the
valuable intermediates R'RZC(OH)CH,CN under mild conditions in
the presence of catalytic amounts of 1a or 1b using MgSO,4 asa
carbony! activator. Thus catalysts of type 1 are superior for this
reaction despite the use of carbonyl substrates that are not easily
enolized.

o.a-Dicyano-o,B-Olefin Synthesis
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Aromatic aldehydes, ketones and secondary aldehydes react with
malonitrile to give their corresponding R'/R*C=C(CN), derivatives in
98-99, 84-93 and in 98% yields, respectively, at room temperature in
the presence of 5 mol % of 1a or 2a[CH(CN).]. Thus 1a actually
functions as a procatalyst and the "CH(CN); anion is the catalytic
species.

During this lecture, additional examples of reactions catalyzed

by 1a and 1b will be illustrated and reaction pathways will be
proposed. Some unusual reactions of the title system whereinZ = O
will also be discussed.

Company

It is noteworthy that 1a has been found by the Du Pont
2 and by the US Department of the Navy[121 to have

interesting uses.
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