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Summary of cyclopentenones has been disclosed that involves the use

The current selection of 21 patents was taken from an ©f immobilised catalysts. This reduces the problems caused
original list of 213, and it is hoped that readers will find DY using the volatile cobalt carbonyl catalysts. As usual there
something interesting and useful. Two patents in this crop iS N0 commercial or legal significance attached to any of
are concerned with avoiding the problems caused by usingthe patents reviewed. It may be surmised that patents that
HCI. One solves the problem of handling corrosive solutions include kilogram-scale experiments are at a more commercial
in making sulphonic acids by using an alternative synthetic stage than some of the others. The advantages stated are those
route. The second is concerned with imidoester synthesis andclaimed in the patent unless the author has personal
removes the need for handling gaseous HCI by using dioxaneknowledge. From the original short list of patents for
solutions of HCI. There is a report of a new crystalline form inclusion in this review there were a few that had no chemical
of neotame, the improved derivative of the well-known equations or formulae. This does not often present too much
sweetener aspartame. An improved synthesis of vitamin E of a problem, given the easy access to the Internet. However,
claims that removing the water formed in the process by the names used for some of the reagents defied any logical
azeotropic distillation actually reduces yield. By not remov- naming method known to this reviewer and the usual search
ing water the yield increases by 4% and allows recycling of engines; hence, they were not included.
the catalyst. The synthesis of a range of sulphonate surfac-
tants normally requires the use of anhydrous Na salts of
phenylsulphonic acids, and methods used to dry the startingPatent No. U.S. 6,787,666
materials affect product quality. One patent shows how these Assignee: Bayer Chemicals AG, Leverkusen, Germany
problems can be overcome by using a special reaction solvent Title or Subject:  Process for the Preparation of
system. A process for the production of selenoamino acids Isolated 3,4-Diaminobenzenesulphonic Acid
is described as much safer because it avoids handling small The patent describes a method of preparing the sulphonic
pieces of Na metal. Since handling any selenium compoundacid 2 that is a useful intermediate particularly for UV
is hazardous, this seems an overstatement. A highly selectiveapsorbents in light-protection agents. The rout2 imshown
method of preparing chiral trifluorophenylethylamines is in Scheme 1 and is carried out by reactingith anhydrous
described that includes a new hydrogenolysis stepsefca ~ H,S0, containing S@ One alternative method of preparing
amine to remove the amine protective group. Cabergoline 2 jnyolves the sulphonation of the HCI salthfand a second
is used to treat Parkinsonism, and one patent reports themethod involves the reduction of 2-nitroaniline sulphonic
discovery of a second polymorph that can be obtained from gciq with Sn/HCI. Both methods are claimed to be expensive
the reaction mixture of the standard synthesis. Two patentspecause of the corrosive nature of HCI. The major hurdle to
from the same company describe structurally similar anti- oyercome in the present route is to limit the formation of
biotics. One of these is ceftiofur for animal use, while the 4 disulphonic acid. This is done by using S@stoichio-

_other cefixime i? for use in humans. The Na salt of ceftiof_ur metric amounts and by quenching the reaction with water
is normally administered to animals, and a method of making ¢ jce The product is precipitated from the reaction mixture
this without going via the HCI salt is described which gives and is of high purity.

improved yields and higher purity. The synthesis of cefixime

involves a hydrolysis of an amino ester, and it has been Scheme 1
possible to perform this without protection of the amino . N
group. Another patent on antibiotics describes an improved

NH,
method of making quinolones without the need to remove FaS04S0,

byproducts from an early stage of the synthesis. Chiral 100-140°C
B-amino alcohols are valuable reagents, and a new method ! SOgH
of making them froma-amino acids is described. A new 2

method for the synthesis of a range of pyrazines is described

with experiments involving the preparation of 12 kg of Advantages

product, suggesting an advanced stage of development. An  This process gives high-purity product without the use
improvement in the PauserKhand reaction for synthesis  of expensive corrosion-resistant equipment.
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Patent No. U.S. 6,787,673 Advantages

Assignee:  Sumitomo Chemical Company Limited, The procedure gives an improved, new, crystalline form
Osaka, Japan of this sweetener with improved dissolution characteristics.
Title or Subject: Process for Producing 2-Bromocyclo-

pentanone Patent No. U.S. 6,790,967

4 is a useful intermediate and can be prepared by Assignee: Adisseo France S.A.S., Antony, France
bromination of3 using Be/CHCI; or NBS. Such processes Title or Subject: Process for the Preparation of Vitamin
are said to be unsuitable for industrial scale production; E
hence, this patent provides an improvement involving a  Vitamin E, 10b, is produced on a substantial scale by
biphasic system of water amdBuCl. The reaction is carried  condensation of trimethylhydroquinoewith isophytol 9
out at by adding Brto a mixture of3 in water andn-BuCl using Lewis acids (Scheme 3). The reaction is normally
at around 1°C (Scheme 2). After 15 h more of the water carried by using excessand simultaneously removing the
andn-BuCl solution is added and the product recovered as water by azeotropic distillation using a hydrocarbon solvent.
an oily phase im-BuCl. The patent specifically mentions However, this patent claims that the presence of water
that the new process does not produce the bypro@ukrt actually improves the efficiency of the reaction. The reaction
fact, the patent contains examples showing éhiatformed is carried out in a polar solvent suchiaBrOAc containing
as a byproduct when the reaction is carried out with excessHOAc, an acid such as HCI, and a Lewis acid such as ZnCl
3 which is the normal procedure in the alternative processes.The water is said to increase selectivity by 4%, allows
The patent also describes how to prepaley treatment of recycling of the ZnCJ, reduces consumption &fby using
the oily phase from the reaction mixture with LiBr in DMF  only stoichiometric quanities, and prevents esterification of

in the presence of hydroquinone (HQ). 8 by the solvent mixture. The HOACc is used to prevent the
Scheme 2 separation of two phases in the system. The patent primarily
covers the preparation of the acetd@a, and this is then
i ‘l’ ‘T hydrolysed to obtaiiOb. Experiments are described showing
é H,O/n-BuCl1 °C, 15 h é/er LiBIDMF/HQ @ the effect of optimising the amount of ZnCand also of
/ 100°c,3h using recycled ZnGl This is a key feature of the process
3 ~ 4 3 5 since the use of Lewis acids usually gives rise to waste
\ disposal problems.

o]

é/@ Scheme 3
° " o N \/WVK
e

Advantages oH s
The process gives a higher quality product than alternative s \ 1. Z0C1/HOVHOAGIPrOAC! 75 °C, 11
methods J\ 2. Ac,0/H,80,, 105 °C, 30 min
RO\\/ S e
Patent No. U.S. 6,790,470 P W
Assignee: Ajinomoto Co. Inc., Tokyo, Japan °
Title or Subject: Process for Producing a New 10a:R - One

Aspartame Derivative Crystal

This patent describes a procedure for the production of a Advantages _ _ _ _
new crystalline form of neotams, the improved derivative This process gives higher yields of the product, and since
of the well-known sweetener aspartarfieSince the original ~ the catalyst can be recycled, this reduces waste products.
patents or7 have expired, there has been much interest in
alternative and more effective sweeteners, arisl one of ~ Patent No. U.S. 6,790,977
these. The original form 08, designated the A form, is  Assignee: Sinon Corporation, Taichung, Taiwan
claimed to have poor dissolution properties; this patent Title or Subject: Process for Preparing 3,4-Dihydroxy-
provides a new form o8 with improved solubility that is benzonitrile
designated form C. The normal A form has a water content  This patent discloses an improved process for makihg
of about 5%, and the C form is obtained by drying the A that is a useful chemical starting material for preparing
form at 50°C in a vacuum until the water content+9.8%. oxazolines, tetraazoles, benzamidines, and other intermedi-
The new form was identified by X-ray diffraction (XRD) ates. There are several routes for prepafiBghowever, it
and was shown to dissolve more rapidly than the A form. is stated that these use expensive starting materials, give low

Aspartames yields, or are not generally suitable for commercial produc-
tion. A route described in this patent starts from the aldehyde
/@ /@ 11a that is converted to the nitril@2a by reaction with
o o . H,NOH-HCI. The next stage (which is outlined in Scheme
HZN\/JLNHKCOOME N NH?«COOMG 4) is treatment olea_with LiBr in_ DMF._The work up of.
the reaction mixture involves acidification, extraction with
cooH coon EtOAc, and cooling to obtain crystals @8 in 67% yield
7: Aspartame 8: Neotame and >99% purity.
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Scheme 4

CHO CN CN

.

OH
13a:

1. H,;NOH-HCI
2.DMF

- -

3.140°C,1h
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_
3. concd HCI
OR1 4. Extract

ORy
12a:
R,=Me,R,=H

OR4
OR;
Ry = Mo, R, =
The dihydroxy compounds similar tblain which R
and R are both H are not covered under the patent claims,
and this point is specifically mentioned in the patent. Thus,
the novel aspect of this patent is not clear, and the fact that

Patent No. U.S. 6,790,986
Assignee: Farchemia S.r.1., Treviglio, Italy
Title or Subject: Process for the Preparation of
Gabapentin Free from Inorganic Acid Anions

Gabapentirl6is used as the HCI salt in the treatment of
cerebral diseases such as epilepsy, and patents on this
compound have previously been reviewéud. Process Res.
Dev.2003,7, 784). Many of the difficulties in the synthesis
and purification of this compound relate to the removal of
salts formed, and membranes and ion-exchange techniques
have both been used. The process described in this patent is

similar processes have been known for many years tends to>noWn in Scheme 6 and starts by heating an agueous solution
contradict the claimed advantages. Other examples in the®f 16With 17to form a solution of the salicylate8. Cooling

patent start from the aldehyd&$b (R, = R, = Me) or11c
(R = R, = Et) that give the nitriled.2b and12c, and these
are also converted th3 by treatment with LiBr in DMF.,

Advantages

This process claims to give a better yield than alternative
methods and is suitable for large-scale commercial produc-
tion.

Patent No. U.S. 6,790,981
Assignee: Clariant Finance (BVI) Ltd., Tortola, Virgin
Islands
Title or Subject: Process for the Preparation of Acyl-
oxybenzenesulfonates

Compounds such &akb are used as surfactants or bleach
activators, depending on the chain length of the acyl group.

of this solution and centrifuging gives8that is treated with

19; purified 16 is obtained after further work up in aqueous
EtOH. One experiment describes the use of 20 kd &f
indicating the advanced stage of development of the process.

Scheme 6

NH, COOH —NH,
| 2 oH 2
COOH A

H,0

o]

O—cow

18

40°C,6h
16 17

1.EtOH, 4 h, 20 °C
2. 8 °C, centrifuge

i-Pr
3. Wash EIOH "

|
-Pr 1

Advantages
The process affords a convenient method of purification

These compounds are usually prepared from phenylsulphonicof this important drug.

acid derivatives such as the Na sa#t. All processes are
said to require the use of anhydroi#, whereas it is nor-
mally available commercially as the dihydrate that contains
15% water. Hence, before use in this reactighmust be
dried; otherwise there is a significant loss in yield 1.
The method of dryindl4 can have a detrimental effect on
the process efficiency, and both under- or over-dried

Patent No. U.S. 6,790,999
Assignee: Eastman Chemical Company,
Tennessee, U.S.A.
Title or Subject:
3-Buten-1-o0l

21 is a useful chemical intermediate that may be made

Kingsport,

Process for the Production of

causes problems. The objective of the process described iffrom propylene and formaldehyde or from various C4

this patent is to use any grade of drigd that has water
content<0.2%. The reaction shown in Scheme 5 is carried
out by suspending the drietd in a hydrocarbon solvent
containing a polyglycol ether (PGE). The solvent used in
the examples is mixture of isoparaffins known as ISOPAR.
An example of the PGE is diethyleneglycol dimethyl ether,
and the acyl chlorides used are nonanoyl or lauroyl. The pro-
cess is carried out continuously, and the water remaining in
the 14 forms unspecified impurities that can be easily removed.

Scheme 5

COR
O/

i SO4Na

15

OH

o
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SO3Na 1. ISOPAR/PGE, 120 °C
°C,2h

+ Rcoc
N

v
HCI
Advantages
The process allows the use of lower quality and hence
cheaper raw materials while at the same time producing a
higher quality product.

precursors. This patent describes a rout2Xtdrom 20 that

is a frequently used starting material. Some of the previous
routes from20 to 21 are said to be inefficient or use
dangerous or expensive chemicals. It is also noted that loss
of yield of product is common by isomerisation to the
2-butene-1ol. The new route is shown in Scheme 7 is a
catalytic transfer hydrogenation using formic acid and a Pd
catalyst. The catalyst is used for several cycles, and one
example equates to a catalyst turnover ratio of 37,500 mol.
The process can be operated in batch, semi-continuous, or
continuous modes. The reaction produces,Cé&nd the
products are collected as vapours from the reactor outlet,
condensed, and purified by fractional distillation.

Scheme 7

>

O 20 T THF/PhPPA,L/BUN
— 5

Hoo Xy + €O,
21

62 °C,73 min

HCOH ~

L= thph

o

+ C4 by-products

Vol. 9, No. 1, 2005 / Organic Process Research & Development 11



Although THF is used in a batch experiment as a solvent, maceuticals. A variety of procedures is available for the
the patent does claim that the reaction byproducts are usedynthesis of the compounds, but they are said to be incapable
as solvents when the reaction is operated in continuous modeof producing optically active compounds efficiently and in

In this case the turnover ratio increased to 40,900. high yield.
Scheme 9 shows a route RY described in the patent
Advantages that begins with the dehydration and condensation of the

The process efficiently uses the expensive catalyst, andketone24 with the chiral amine5 to give the imine26. In
the distillation of the product prevents its isomerisation and the next step asymmetric reduction 26 using NaBH or
subsequent yield losses. LiAIH 4 in MeOH, EtOH,i-PrOH, or THF gives the amine

28. The ratio ofS,Sto R,Sisomers was as high as 7.8 using
NaBH, or as low as 2.1 when using LIAlHn THF. The

Pate!it No. U.S. §,794,5_37_ ) final step is hydrogenolysis &8 to give 27 in 75% yield
Assignee: Sami Labs Limited, Bangalore, India and ee of 76%. The stages leading up to the last one are
Title ~or  Subject:  Manufacturing Process for said to allow the hydrogenolysis reaction to take place with
Se-Methyl-L-selenocysteine reduced catalyst usage and at significantly reduced pressure.

Selenium is an essential element for human nutrition and It is claimed that this step has not been reported previously
is available from a variety of food sources. This patent and the high selectivity at the cleavage position is the key
describes a method of preparing the selenoamino 28id  aspect of the patent.
that is found in garlic and broccoli. Alternative methods of Scheme 9
preparing23 are known, and these usually start from amino

acids and selenium derivatives. Scheme 8 shows the basic A Bn
route to the preparation &3 which starts from the ester o N N
salt22athat is chlorinated using P&ih CHCI; to give 22b. FiC E FiCo A R
Treatment oR2b with MeSeNa that is formed from NaBH PTSAPHe | P
and MeSe gives the HCI salt 023 by precipitation with
concd HCI. The salt is then decomposed usingNEtnd23 oo | eymmetrc
recovered in 99% purity. recueten
Scheme 8 oh

= wNHzHCL - pely 22b: 1. Me,Se,/NaOH/IDMF NH; U

COzRs ok e H,0 e e Pd/C, H,, EtOH FoC
R= O Py =t Saoen ™ 02 MPa, 12 h, 55°C
3. 6M HCI 27 &5y &, 28

MeOH/ELN \Se
COOH
23-HCI

The patent describes a large number of experiments, and
there are examples for the synthesis of monotrifluoro
The patent also describes the use of hypophosphorous acidlérivatives using the same procedure.The second aspect of
(HsPO,) to cleave the Se—Se bond in M and form the patent is the purification of the ami28 by formation
MeSeNa. The conversion of tneisomer of23to aracemic ~ Of salts of PTSA, mandelic or tartaric acids.
mixture can be carried out by heatirg3 in HOAc and

PhCHO. Advantages
The development of the hydrogenolysis of #ez-amine
Advantages provides an efficient route to these amines that is an

The process claims to be safer than alternatives becausémprovement over alternative processes.
it does not involve handling dangerous materials. One of
the alternative processes is said to be hazardous because it
uses small pieces of sodium. This seems to be a trivial Patent No. U.S. 6,800,635

problem when compared to the difficulties of handling most A§signee: P_harmacia Ital_ia S.p.A., Milan, Italy .
selenium compounds. Title or Subject: Crystalline Form Il of Cabergoline

The subject of this pater?9 is a dopamine receptor
agonist that was originally disclosed in 1985 and is available
as Dostinex for the treatment of Parkinsonism. In some brief
background research @® there were claims that it can be
used in enhancing sexual activity. This aspect was not
discussed in the current patent. Until now the drug has so

This is an extensive patent covering the production and far only been known as a single polymorph, and this patent
purification of ethylamines such &5. Such compounds are describes a second form that is said to be the thermodynami-
intermediates in the production of agrochemicals and phar- cally most stable form between70 °C and+30 °C.

Patent No. U.S. 6,797,842

Assignee: GCentral Glass Company Limited, Ube, Japan
Title or Subject: Process for Producing Pure Optically
Active Trifluoromethylphenylethylamines
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Cabergoline Advantages

The process gives a higher quality product without the
need to use protective group methods.

Patent No. U.S. 6,800,756

Assignee: Orchid Chemicals and Pharmaceuticals
Limited, Tamilnadu, India

Title or Subject: Method of the Preparation of Ceftiofur
Sodium Salts and Its Intermediates

The title compound34c (R = H) has the same basic
central molecular structure as the subject of the previous
o patent and is also an antibiotic. However, in this case it is
Etzot,hor Med(gAg. An;rtlﬁpemf '?d form Otf Ca(rjbo? andj&i@; used in the treatment of animals. Most of the synthetic routes
a:e eAnfta ﬂf ,t_an h € r|n|;< ure 1S s |rret at :joon:j emi)edr-to 34cgive the HCI salt that is then converted to the Na salt
ature. After filtration the solution 1S concentrated and Cooled 4y, ¢, veterinary use, but this patent discloses a direct route

to —5 °C for up to 4 days. The crystals of Form Il that are ; ; ;
4 to 34b (Scheme 11). The procedure begins with the reaction
collected are characterised by XRD, DSC, IR, and NMR, of 31 with PCk in DCM to give mixture A that is kept for

and copies of the spectra are given in the patent. The patent, - v our before being mixed with mixture B at30 ° C

also dlsclqses that Form | can .be converted to Form Il if the This mixture contains the silylated form of the cephalosporin
twoomatenals are suspended in hexane atQ®r E¢O at ester 32a formed from N,O-bis(trimethylsilyl)acetamide
—5 °C for about 12 h. (BSA). The condensation reaction gives the novel compound
33athat is cyclised to give the novel thiazoBla using
thiourea and NaOAc in a water-miscible solvent. The Na
salt is then obtained by treatment with TFA followed by
anisole and sodium 2-ethylhexanoate in THF. Spectroscopic
data are given for the new compounds.

The procedure is to take the crude oil from the conven-
tional synthesis and dissolve it in a solvent such as MTBE,

Advantages
The discovery of the new form of this drug can extend
patent coverage.

Patent No. U.S. 6,800,755

Assignee:  Orchid Chemical and Pharmaceuticals Scheme 11

Limited, Chennai, India ote N .

Title or Subject: Process for the Preparation of il j:( o

Cefixime uY\:w 7N °
30b is a cephalosporin antibiotic that is more potent 51 O \_ DOMPCL, COR o

against Gram-negative bacteria and available as Suprax. The Sl éM 32a: R = pMeOPRCH,-

synthetic routes to giv80b initially produce the ested0a, A 8
and this is hydrolysed to give the a@0b; it is this difficult %C
step that is the focus of this patent. In some processes the e =~

amino group is protected, in others it is not, but it is said | s \9 .
that the final product from the alternative processes is C'W ﬁ}/s e
obtained in low yield and is of poor quality containing °° ¥ °

) v ] . " CO,R THF/H,0
coloured impurities. The conversion 8ato 30bis carried 33a: R = p-MeOPRCH,- "

out at 25°C using NaHCQin a biphasic mixture of EtOACc ous -

and aqueous NaHG@Scheme 10). After addition of NaOH NI/ s \ b

and then neutralisation with HCI the product is extracted with p ““t{ S\Q
Me,CO and cooled to give crystals of the trinydrate form of HZN*<S bl o 7 b

30b. The key aspect of the process is the use of a weak base oo, © SR 34a: R = pMeOPRCH,-
to hydrolyse the ester and then the use of NaOH to improve |

5°C
1.TFA, 5°C
the colour of the final product. The patent also specifically Pk k
claims that MeCO should be used for the extraction step. It & RN 34p:R=Na
is also claimed that the product obtained by this process has BSA = bis(irimethylsilyl)acetamide

DCM = dichloromethane

enhanced solubility although no details are provided. 2-EtHNa = sodium 2-ethylhexanoate
Scheme 10
The patent also describes how to prepare the &ar
fcozR from 32¢(R = H) andp-MeOPhCHCI. An alternative route
N0 KaHOOyH,0 to 32a is shown in Scheme 12 although there are no
HZN\(/NJ/S/NH? H o ome ey EREH experimental details given in the patent. The first step is a
J j:( base-catalyzed condensation3& with the thiol 36. In the
7NN second step th&-acetyl in37 is removed by using, for
COpH example, PGlpyridine at temperatures down te40 °C.
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Scheme 12 Patent No. U.S. 6,800,764
Assignee: Wyeth, Madison, New Jersey, U.S.A

YNH s Title or Subject: Process for the Synthesis of Chirally
4 j:( SN Pure -Amino Alcohols
R b ° This patent provides a novel process for preparing chirally
3 COR T % pure S-enantiomers of amino alcohols such % Also
lo.bi?ﬁc described arex-amino acids that are intermediates in the
- synthesis 062. The first part of the synthesis is shown in
?// ﬁs { N oeyeyrdine Scheme 14 and involves the preparation of the ag¢&lelhe
7 Nﬁ)vs S T 32a reaction starts with the preparation of the atidy reaction
. So.R u of solid CQ, with the Grignard reagent frod3. The acid is

reacted witn-BuCOCI and EN and converted to a mixed
anhydride that is not isolated but converted to oxazolidinone
47 using45. Treatment oft7 with the strong base (M8i).NK
forms the enolate anion @7 that reacts with triisopropyl-
benzenesulphonyl azide to givé.

Advantages

The process provides a method of making the required
Na salt without the need to produce and isolate the HCI salt.
This enables a better yield of higher purity product to be

obtained on a commercial scale. Scheme 14
7 1. Mg/THF 7 Li\ 0
Patent No. U.S. 6,800,759 B T e N
. . . 2.C0,, -78°C n-BuCOC .
Assignee: Teva Pharmaceutical Industries Ltd., Petah o * o THFELN /" QO
Tigva, Israel “ N o s
Title or Subject: Racemisation and Enantiomer “ (
Separation of Clopidogrel . .
Clopidogrel42is used to treat atherosclerosis, and patents B =
. . 1. (Me,S1),NK/THF, -78 °C
on the compound have previously been reviewedg( ) Ny 2 LPrPHSO, N,
Process Res. De2004,8, 823). The synthesis @2 gives © P 3 oA, KORS © "
both enantiomers, and since only tBeform is active, itis Cﬁ 4KPOMO C{
desirable to remove and preferably recycle the inactive Ph/ Ph/
R-isomer. The basis of the current process is to prefpare % &
by the route shown in Scheme 13. o )
Scheme 13 The second stage of the synthesis is shown in Scheme

15 and begins with the conversion of the az#fto the
o s azido acid48 by conventional treatment using LiOH. The
@\) HeHo_ @\) HCYDME, @H‘”@ azide group id8is then reduced to give the amino adiél
s s s using Pd/C catalyst in glacial HOAc. The amino aéftican
% ® be isolated or converted to the desired amino alcéR2dly
using LiBH/MesSICl in 90% yield, but this can take up to
3 days for completion. The patent also describes38aives

40-HCI
K,CO,
Me,CO

cote 52 by reaction with the sulphonyl chloridel in the presence
ak “ of a base such as ft. A variety of pharmaceutical uses is
s a indicated for52.
“ Scheme 15
The route to42 begins with the reaction of HCHO and =] Bt
the amine38to give the imine39, but no experimental details o SO BT LY E‘;?."NHZ
are given. The imine is then cyclised to give the hydrochlo- RS, HoRe g
ride of 40 that, on reaction witll1, gives racemid2. The w o
product is recovered as the bisulphate salt by addition of >;§:*54‘ng
H.SOs, and the free base is obtained by neutralisation with oo s .
NaOH solution. Resolution was by formation of tig& "N N{f\\?d DOMELN
enantiomer as the camphor sulphonate salt from DMF/PhMe. ?""N“z
TheR-enantiomer is then racemised using KOBund from o s o 82
the racemic mixture mor&-isomer can be obtained. It is O\\S{jm
stated that the procedure can be carried out continuously. %
51

Advantages Advantages

The process provides a simple procedure that may be used This process gives a high yield of chirally pure amino acids
for obtaining an overall higher yield of this important drug. and alcohols and these are valuable synthetic intermediates.
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Patent No. U.S. 6,803,464 remain in the reaction mixture and used to prepége
Assignee: SmithKline Beecham Corporation, themselves. Although no figures are given, it is said that
Philadelphia, Pennsylvania, U.S.A. 59b is formed in substantial amounts in the first stage of
Title or Subject: Process for the Preparation of this process. The route shown in Scheme 17 starts from the
Pyrazine Compounds acetophenonB8that reacts with (EtQLO to give a mixture
Pyrazine compounds such%&are useful in the treatment ~ Of ketoesters;9aandS9b. Normally, the ethoxy compound
of central nervous system disorders, and this patent describe9P Would be removed, but it not necessary in this case.
an improvement in a previously known synthesissgt A Hence, the mlxturg from. the first step takes. part in a
major problem with the earlier method is said to be that it Knoevenagel reaction with MHC(OMe), to give the
gives poor yields becausB3 is unstable in the basic enamineslaand61lb. Agaln the two compounds are not
conditions that exist towards the end of the reaction. The SeParated but reacted with cyclopropylamine (c-PiNH

process disclosed in this patent overcomes this problem by9ive the cyclopropyl derivative§0a and 60b. In the final
changing the order of addition and reaction conditions while SteP these two compounds are treated with BSA to give the
still using the same basic route shown in Scheme 16. desired quinolon&2. The patent states that the reaction can

be extended to other derivatives 58 in which the OMe
group is replaced by other substituents, but no examples are

NHy NH, ?N ¢l ¢l given.
K]/NH KCNIMeOH K(NH Scheme 17
A, 25°C, 15 min AN cl

(HBr), HBr

/ o o] o
4 50 °C 55
53 5 16h
{Et0),C0, NaH OEt
PhMe, 80 °C, 1.5h
cl ci al c F F F R searr=F+
OMe OMe
58

59b: R = OEt

Scheme 16

cl LiOH/MeOH el ‘ Me,NC(OMe),
- PhMe, refiux. 2 h
NH2 - _1g°c, 6h NHz

o o o o
| OFt c-PriNH, | OEt
. - PhMe, i 1h N
56 57 OMe % OMe |

60a:R=F+ 61larR=F+

The procedure is to add the acid saBto a solution of 60b: R = OFt BSA, Phiie 61b: R = OFt
KCN in MeOH and form the intermediate cyano s&#. wu“h
This is reacted immediately with the benzaldeh§8¢o form i1
the intermediaté7 that is cyclised using LiOH in MeOH /@%j/koa
giving 56in 91% yield. The single experiment in the patent F N
describes the preparation of 12 kg of product, thus indicating Ot A o

the advanced stage of development of the work.
The improvement is believed to be due to the reduction Advantages

in the acidity of the reaction mixture that prevents formation

of acetals and hemiacetals®8. The lower acidity is thought

to be because of the reaction of the KCN with the acid salt

53 to give 54 that is less acidic.

This process converts byproducts into the desired product
thereby substantially increasing the efficiency and overall
yield of the reaction.

Advantages

This procedure gives an improvement in yield of about
35% compared with the alternative method without changing
the process costs.

Patent No. U.S. 6,806,380

Assignee:  Lexicon Pharmaceuticals Inc., New
Brunswick, New Jersey, U.S.A.

Title or Subject: Modified Safe and Efficient Process
for the Environmentally Friendly Synthesis of Imido-
Patent No. U.S. 6,803,469 esters

Assignee: The Procter & Gamble Gompany, Cincinnati,
Ohio, U.S.A.

Title or Subject: Process for Preparing Quinolone Anti-
biotic Intermediates

Imidoesters are versatile intermediates and are typically
prepared by a Pinner reaction using excess HCI gas. Hence,
the patent describes a less hazardous process that uses
solutions rather than gaseous HCI. The basic reaction is

The title compounds such &2 are used to prepare broad- shown in Scheme 18 and involves treating an anhydrous
spectrum antimicrobials that are effective against Gram- mixture of a nitrile such a$3 or 65 with MeOH and a
positive pathogens. The patent discloses what is said to beprepared solution of 4 M HCI in dioxane at°C for up to
the surprising discovery that the ester byprod&&s, 60b, 48 h. The excess HCI is then removed by bubblinggils
and 61b formed during the synthesis can be allowed to through the solution at 40C. The product$4 or 66 are
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obtained by concentrating the solution, addingCEtto While this is likely there are no examples. The only example
precipitate the solid, and then filtering. A range of other in the patent uses a ratio 68to precursors of 20:1 and no
substrates is described, and HMR data are given for theinformation on the reuse of the catalyst is given.
products. Other alcohols are claimed in the patent, but N0 gcheme 20

data are provided.

Scheme 18
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/\ Advantages
NHHCI
- N - P The use of immobilised catalysts does help product
o © °© recovery in many catalytic reactions, but it is not clear in
85 86 this patent how high the activity of the catalyst is.

Advantages

The process avoids the difficulties of handling gaseous
HCI; by using a solution of known concentration the process
is less wasteful and hence can claim to be environmentally

Patent No. U.S. 6,809,221
Assignee: Teva Pharmaceutical Industries Lid., Petah
Tigva, Israel

friendly. " . . . .
Title or Subject: Process for Making cis-Sertraline
Patent No. U.S. 6,806,389 Sertraline hydrochlorid€2¢, is a widely used antidepres-
Assignee: AstraZeneca AB, Sodertalje, Sweden sant available as Zoloft or Lustral. It was disclosed by Pfizer
Title or Subject: Immobilised Catalyst for Use in the in 1985 and is currently of great interest because of the
Pauson—Khand Reaction expiration of the original patents and the new routeg2o

that have previously been reviewed (Org. Process Res. Dev
2004,8, 553). The route t@2cin this patent starts with the
formation of the Schiff basél from sertralon&0 by reaction
with gaseous MeNLlin the presence of TiGl The racemic
ertaline free basé2ais then formed by hydrogenation of
1 using Pd/C at 1 atm pressure of ldnd 40°C. The
recovery of the hydrochloridé2cis carried out via formation

The production of cyclpentenones from an olefin and CO
using ar-alkynylcobaltcarbonyl catalyst is generally referred
to as a PausoerKhand reaction. A problem with the reaction
is the volatility and toxicity of Ce(CQO)s from which the
catalysts are usually made. The catalyst precursor is require
in high purity, and commercial reagents are usually not of
sufficiently high purity. Hence, the objective of this patent I o ) o
is to produce a nontoxic catalyst that can be easily preparedOf thep-mandelic acidg-MA) derl'vatlve72bthat is purlfled
and recovered from the reaction mixture. Scheme 19 indi- 21d then converted t62c. The final product obtained was
cates the preparation of the supported cataygt by polymorphic Form V and contained 99% of th8S
treatment of CgCO) with a polystyrene-linked resin ~€nantiomer.
containing PPhligands. It is believed that the initial reaction Scheme 21
gives the precursoi&7aand67b, and these forn67c. The

structures of the precursors and final catalyst are merely o N
suggestive, and the actual catalyst in the Pauson—Khand 1. MeNH, . PhMe, <5°C l
reaction is formed from67c and the alkyne or alkene 2.TiCl, <10 °C | P
Substrate 70 ! 3. t, 3 h, filter off TiO, ! 7
Scheme 19 PdIC Hz,'\atml
MTBE, 40 °C
Pth PPh-Co(CO)SCO(CO)‘, Ph, D-MA MeHN, e
g THF 67a THE P—Co(CO), " 1.1.EIOH, D-MA, reflux
Ph, + ./ ‘ 2. Cool to rt, filter
" P, 65°C \pro(CO)3 3. Hot EtOH
Co,{CO), \00(00)300(00)4 Ph, oy A Cool fier
\P/ 72b: D-MA salt R
Ph, 67b 67¢ 1. PhMefaq NaOH 72a: racemate
2, EtOé-l/HCI, 10°C
. . . 3. ltort, 2 h
The catalyst67c is not isolated and the mixture of the & Fier, ory R = 3 -dichloropheny!
. . D-MA = D-mandelic acid
precursors is used to catalyse the conversio®&fo 69 7201 HCl satt

under CO in THF as shown in Scheme 20. It is suggested
that by using a chiral ligand the product can be prepared The patent also describes the resolution of a racemic
with the desired that may be resolved or partially resolved. mixture of the hydrochlorid@2cby formation of theo-MA
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salt. A range of solvents was used with either 20% aqueous Keith Turner
NaOH or 85% KOH powder being used to neutralise the

HCI salt of 72c. Kappa Tau Consulting, 12 The Avenue,

Fairfield, Stockton-on-Tees TS19 7EY

Advantages Telephone/fax:+44 (0)1642 653484.
The process provides an alternative method of making a E-mail: keith@kappa-tau.co.uk
generic form of a commonly used drug product. OP0497730
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