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In the c4nmc of our work on yeast-cataly~ reductions of a-keto esters we were able to produce chid 

a-hydroxy estera with a high degree of e!nantiomeric purity. Racognidng the potential of the 
transformatons, we began to apply yeast-catalyzed nxbtions to the synthesis of compounda with scvaal 
contiguous chiral centma. One such target mokcule is (2R,3WMcnzoyl-3-p~yliso~, the C-13 eMa 
aide chain of pwAitaxel1, a compound posse&ng sign&ant antitumor activity.* 
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In view of the demand fix large quantities of phcnylisoserine, we attempted to d&n a synthesis 
adaptable to large scale production. Our previous work with a-keto esters has shown that we can gauxatc 
R alcohols with high cnantiosclectivity in reasonable yields and WC f&It that this methodology can be used for 
the production of the padtaxd side chain. The goal WIU to employ ayaihble and inarrpeadw Jeagmts uld 
to minimize the number of separation and puriilcation steps. With this in mind we chose natural 
(2X)-phenylglycine BS a staring point for the synthesis. The reaction sequence is illustrated in Piiurc 1. 
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Although initially we attempted to protect the amino group it turned out that unpro&&aJ phenrrorrcine 

CanbCNBdilylXWWtd to phaylglycidylchloride hydmchloride 3 in 100% yield by txatmattwiththiony1 

chloride.SGvaalmethodsforthetransfwmationoftfitecidchloridetothec~nitrile 
investigated.’ The best procedure, which un&tunakl ygivesonlyamodestyiekl,inwAvesr&xing3witb 

amixhunofpoeasriumcyrrnideaadliOliumcarbonateinTHF~16houn.~follawin%step,~~s 
ofthenitxik$iscarriedoutbynxcting4withrn&snol intheprmlceofdryHci.Akhoughsomestepsgive 
lgodestyielda4Udlct~~usfar~inexpensivesndeasytocarryout.FuN#rmon,tbeanly 
purification required is upon isolation of methyl 3-amino-2-ti3-phenylpropionate S prior to the reduction 
by yeast and this can be accomplished readily by recrystalhration of the hydrochloride salt from 
dichloromethane. 

The following yeast-mediated reduction proceeds smoothly. with the amine (3s)~5 as the substrate, 
methyl (2R,3s)-pbenyliSMerine 6is~in72%yield.‘lhe~e~~~~product~sonlya 
single observable dktereomer as shown by 250 MHz ‘H NMR, some ethyl alcohol and a small quantity of 
contaminating ye&w material, which can be readiiy removed by rapid chromatography over a short column 
ofsiticagel.ItshoslMbcpointbdoutthatthccarrespondingreductionusing~umborohydridetolloweciby 
the usual workup produces a dkteromeric mixture of the alcohols (2S,3S)-6 and (2R,3?9-6 in a ratio of79z21 
and 97% total yield. 

Althoughthemostrecentmethodsofattachingthesidochainto~~are~outwithoutthe 
benzoyl group,* 6 was comferted to the paclitaxel side chain in order to allow comparison with data from 
the literature. This was accomplished by protecting the alcohol with trimethylsilyl chloride, then adding the 
benzoyl group in the form of benzoyl chloride and removing the protecting group with aqueous fluoride ion. 
This Istep sequence am be reduced to a single step by utilising the Schotten-Baumann reaction as de&bed 
by Georg and coworkeras 

The isomeric product (2K3JQ-6 was prepared through the same sequence of reactions start& with 
(2X)-phenylglycine. The yield from the yeast-catalyzed reduction of {3&S was slightly dimimshed (58%) 
compared to the reduction of (35’)~5 (7296); the isolated product, however, wasdiimelicellypluE 

Inconclusion, tbeoutlinedprocedureleadstotheformationofessentiallyarantiomcricallypuremethyl 
(2le,3S)-phenylis * mZlbursteps.Althoughmany~~tsynthcsesofachirallypure~~sidechaia 
exist, our synthesis is shorter than most reported procedure~.~*~ It is particularly e5cient and uses only 
common, inexpensive reagents and simplepuriIication steps. Purthermore, it is readily adaptable to large scale 
prepatation. The methodology descrkd also gives access to the (ZR,3R) isomer in good yield. The 
ensntioselective synthesis of the remaining two isomers of phenylisoserine is under investigation. 
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