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An Efficient Biocatalyzed Kbetic ResoWIon of 
Meth@ ~2)-3-A~~~~n~Ipro~n~~t~ 

Co&no Cudelliccbi~, Fraaeeseo Nmo~, and Aihtdhia Scflinuti~ 

c?ptilauy active sulfoxl&s ale widely used in asymmetric synthesiql as they can efiiciendy cmrd the 
fofmation of a new stereogenic center. Therefare, sevaal methods fa the preparation of these useful 

compou&inanopticalactivcfgmercknown*’~ 

Recently. we qozted that l- and 2-halovinyl sryl sulfo~dcs3 react with aryl or ~~~~~ 

reagents to give diary1 or alkyl aryl sulfoxides, the halovinyl moiety behaving a& 1 lea&g group. ihis 

displacement proved to he fully enanti~c. These reslll~ besides shedding light on the stueoch&lical 

course of the novel sdfoxide forming process, suggest that such a process could be ctmshed a competitive 

candidate among the pnX&lrcs leading to opticauy active SuNkides, if ready methods for obtaining the 

opticany~ti~starting~wenfoun&~~~widtbreaimof~g~optiaJlyaaivc 

7 of our substrates, we decided to investigate the enzyme-catalyzed hydrolysis of alkyl esters of both 

o_ and (E)-3-arylsulphinylpropenoic acids.4 

We tested a-chymotrypsin (a-C!HT) and a variety of microhii lipase enzymes from Can&f~ 

&ylh&icec (OF-360 fkom M&to Sangyo}, A4ucor I&&& (MAP), Ps&&?no~ sp. (AK and K-lo), 

~~-~oia sp. (CE-10). Rhizopm dekmur, A~rg~~~~ nig& (API, and Pmreus pig Qpase @PL), and 

mctllyi esters as stalting substrates.~ 

The lipases showed low ensntiosciectivity in the enzyme-catalyzed hydrolysis of methyl ester of(E)- and 

Q-3-phenylsulphiiylpropenoic acids, in water-saturated isooctane. n-hexane (either anhydrous or with 
diffuznt amounts of watn, in all cases less than I%), and chloroform. However, in the a-CHT-catalyzed 
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The activity of a-CHT is not particularIy affected in moderately polar solvents, In fact, a-CHT- 

catalyzed peptide synthesis and other processes have been accomplished in a wide variety of organic 
soIvcnts.~ The confcnmaknal stability of a-chyukxqp& and the promising E values in tbc hyclmlysis of the 

(Sisaner~ustoevaluaredrepossibilityofenh~gthea-~~~l~tytryaddinga~ 

~v~ttothep~buffcrusodasr#fctioslmdium~Tbus,wtexamined~dcpwrdenoe OfthCEvalues 
fiwm the reaction medium, selecting some representative organic solvents, including dimethyl sulfoxi& t- 
butanol, t-butyl,nscfhyl ether. The relevant data (Table, entries 3-8) show that tpe addition of a suitable co- 
solvent (i.e. t-BuOMe) cnn inucasc to I) gqzat extent the C.C. values oftbc k&tic rcsoluticm of the (2+methyl 

ester, thus making the pmccss useful &om the synt&tic point of view [far en&y 8. the isolated yield of the 
neoyQcd methyl ester of (~3-p~ny~~l~~myl~~o~ acid was 3946, rcuysWlization from Jl-hcxane 
afforded the ester with 99% f.e., [a3 D=+546o (c-l, acetone); the isolated yield of (Z)-3- 
phenylsulphinylpmpcnoic acid, [aJD=-3710 (c=l. acetone), was 41963. 

Further attcntk was devoted to the enzymatic hydmlysi~ of methyl, (Z)-3-arylsul9yl~noatcs. If 
APT-naphthyl, the best enantioselcctivity was obtained with the OF-360 Iipasc, and cont&ling the naction 
time it was possible to obtain either the acid or the ester with high C.C. values (Table, entry 9-10). If Ar=p- 
tolyl, the methyl es&x was obtained in higher e+t. values with the OF-360 lipase Fable, cntxy 1 l), recovering 
the substrate with an [a+3700 (c=l, acetone). a-CHT gave low conversion (Table, entry 12) and in this 
case the produced acid has [a]p361° (~1, acetone). 
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WiththCdmOf-gtk~OfbreIWOiVGd~WCcomprrr&-tkOpdC8i- 

of methyl (z)-p-toiylsulpbinylpropcnoate wirll the valllc obti far the WrIx campoyld obtahd ill the 

clmnical synthesis vi0 Harner-Wadswuth-Emmons xaction? 

Inthisnactionitisassumd~theconfigrPationofthe~h~cenabially~Surprisingly. 

wefoundtbatthevalueT&ortedintheli~ is exuzdingly low ([a]~=-2tP for the (R) codi-) and 
accordhgtoour&tnitw6utdaxcspcM ~oe.e.valueof6%.Indted,werepea&dtheHWEsynthesisin 

the conditions report& and the separated O_isomer was found to have [alr22Wd an C.C. value of almost 

5%,determinedbothbyNMRchiralshiftreagent exp&mc~ts and by chiral HFXC (Chir&el ODcolunm). 

Thus, it appears that extensive isome&ation of the sulphinyl cenl& occurs in the an&ions mported in 

the literatlm? and ZprodWed in our expuiLncllts.~ undoubkdly, these findings sm?ss the importamx of our 

Erizymatic Enantioseiective Hydrolysis: General Procedure. 

The reaction mixture containing u)o mg of enxyme powder in 20 ml of02 N phosphate buffer, pH=7.0 

(or a mixture of the buffer and the appropriate amount of an organic solvent, see Table), and 200,mg of 

racemicsubstratewerep~inascrewcapboaleandshalrenonanorbitshalrerat250rpmand37OC~ 

the time specified in the Table, the mixture was acidified with aqueous 1N HCl to pH=2 and then extracted 

with dierhyl ether. The organic phase was dried over anhydrous NazSO4 and the solvent was evapmared 

under reduced pressure. The tuuzacted substrate and the product were separated by preptuW.i~e TLC (silica 

gek dietbyi ether/n-hexaneW as eiuent). The ester was directly used fbr the deurminadon of ees values, 

whereas the product was methylated by 10% BF+kOH treatment at room tedlp~atun andthalusedforthe 

determination of eep values. The kinetic resolution of metbyi (Z)-phenyisuiphinyipropeopcnoatewas also 

successfully performed on a 5 g scale. In this case the separation of the produced acid from the remaining 

ester was achieved by extracting with diethyl ether only the ester from the reaction mixture. This was then 

acidified with 1N HCl topH=2 and finally the acid was extracted with chl~fonn. 

Determination of Enantlomeric Excess Values. 

All the e.e. values were measured by 200 MHz 1H NMR analysis of the esters in the presence of the 

chiral shift reagent Bu(hfc)j]. or by HPLC The 1H NMR analysis was based upon the splitting of the 0CH3 

signal in two singlets. The HPK method for determination of rhe enantionieric excess involved the use of a 

ceIluiose tris-3.5-diithyiphknyica.rbamate chiral stationary phase coated on silica gel (OD-Chiralcei 

column/Daicei) with a mobile phase of n-hexane:2-propanoi (9O:lO) for the Q-esters, n-hexane:2-propanoi 

(955) for the (&ester and n-hexane:2-propanolzrifluoroacetic acid (90:9zl) for the Q-acids. The OD- 

Chiicci column resulted not suitable for the (m-acid e.e. determination with a number of solvent mixtures 

combinations. In the case of methyl Q-3-phenylsuiphinyipropenoate the capacity factor (k’) for the first 

eluted enantiomer and the sterecchemical separation factor (a) obtained were 2.9 and 1.74. respectively. Y 

and a values of 5.7 and 1.43, respectively. were obtained far methyl (E)_3-phenylsulphinyipmpenoate. 
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The origin of the isomaivtiosl remains unclear. Xowevcr, it seems that it cannot be attributed to the 
. . . ~crCthe~~csltcr,sinctdriscompound~~s~i~~~oalyavera 

pctiodof~~~FuIthcrwabis~inordatoclucidak!thisimpotmntpoint, 
Maigntm,cpriva~~. 
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