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Arylpropaaoic acids, such as ibuprofen and naproxen. are members of the ‘class of non-steroidal, anti- 

Mammatory drugs which control the symptoms of arthritis and t&ted connective tissue diseases.1 Emphasis 

has been placed on the enantiospecific synthesis of these compounds due to their activity which is most often 

associated with the S-enantiomer. 2 One compound of this family that has not been previously prepared in 

optically active form is 2-(2-iodophenyl)propanoic acid; this versatile building block contains the iodo group 

which pnwides an exttemely useful handle for the synthesis of medicinal agents containing an orthctsubstituted 

chilalalylpqanoic acidmoiuy. Inoursearchtopreparethisin~&opticaUypurefonnwediscovereda 

highly ef&ctive enzymatic resolution of orth*substituted fq@mpanoic acids with rabbit liver estcmse (RLE). 

After a number of approaches to prepare the optically pure arylpropanoic acid failed$‘t enzymatic 

resolution proved to be successful. The use of enxymes for the resolution of 2-arylpropanoic acids is well 

known.5 Despite the previous successes of hydrolytic enzymls with this class of substrates, their ability to 

resolve 2-(2Godophenyl)propanoic acid with high enantiomeric excess (c.c.) was less than desirable. In 

particular, traditional lipases such as Can&da c#tdmcca, Rhiwpus an&w, and Pseu&mwnrrs w de to 

hydrolyxe the methyl ester and pig Iiver esterase only pmvided low e.e.6 

Rabbit liver esterase proved to have suqising selectivity for resolution of &substituted arylpmpanoic 

acids. Both enantiomers of 2-(2~iodophenylhnopanoic acid could be obtained in 85-99 % ee. The racemic acid 

was converted to the appqriate ester (methyl, ethyl, allyl, etc.) by tnatment of the acid chloride with the 

corresponding alcohol in MS% yield. For resolution of the R-enantiomer (Scheme 1, path a). the ester was 
stirred in a pH 7.5 buffer (0.1 M K2Hpo4) with Triton X-100. a non-ionic smfactant which is used to pardally 

solubilixe the ester. RLE (Sigma, E9636.25.4 uniMmmo1 ester) was added and the subsequently hydrolyzed 
(R&id was easily separated from the unhydrolyzed ester extra&on with saturated aqueous NaHCO3. As 

illustrated in Table 1. the direct hydrolysis of the ethyl esuz produced the highest optical puxity for the R-(-)- 

enantiomer (> 85% ce.). Increasing the length of the ester group from ethyl to butyl did not alter the 

etulntioselectivity. In all cases the ester portion, isolated p&omiMntly as the S-(+)cIulntioIW, was obtained 
in low e.e.(<50%).7 

In order to increase the rate of reaction with the ally1 ester and to enhance its solubility in the buffered 

mixture, methanol was employed as a co-solvent. This led to the serendipitous discovery of a highly effective 
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R = MaJ3,l’r.R~ X X 

o^ I 
CWR 

I” 

x- 
(SIR)-l(a-k) 

Pa~RLE;~zm* &w+ ,&a 

pH7.5b~tk/25~C X’ X 
(S)-l(c-k) 

Table 1: Results of the direct hydrolysis of 2-(2-iodophenyl). 

Ester R X 

(1) 

a Me 2-I 

b Et 2-1 

c R 2-I 

d Bu 2-I 

e Ally1 2-I 

time (4 

1.6 

2.0 

2.0 

3.5 

5.0 

% ee of (m-27 % conversion 

to (R)-2 

68 47 

85 48 

81 47 

85 42 

59 42 

resolution of the (S)cnantiomer by transesterification. In this case the selectivity of the enzyme fur ester 

cleavage of the (R)-cnantio~~~~~ served to leave the ($)-ally1 ester largely umacted. The novel RLB-mediated 

tmnsesterification pxuduced the corresponding (R)-methyl ester within a reasonable time period (Schem 1, path 

b). Although, enzymatic transesterification reactions have been reported,8 to the best of our knowledge this is 

the first instance whm an ally1 ester is transesterifiai to the methyl estex leaving the remaining ally1 eslex in hi& 
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.ne concentration of methanol was critical: A solution of 40% methanol produced a high degree of 

~selective hydrolysis. whereas a solution of >20% methanol tetarded the tea&n rate entirely; enzymes are 

known to lose their catalytic activity when the concentration of an crganic ~solvent becomes too high.9 A 15% 

methanol-b5 mixture optimkd both the rate of the maction and the e.e. 

The use of the ally1 group now provided an effective, non-chtomatographic means fcr separation of the 

two esters. Deblockage of the mmaining ally1 ester with catalytic tem&is(triphenylphosphine)palladiumlo in the 

presenceofmorpholineinTHFprovidedthe(s)-acid inS7%ee(Schemel,pathb).tt 

Table 2: Results of the transestaification of substituted 2-arylpropionic acids. 

Due to the success of the transesterification of ally1 2-(2-iodophenyl)propionate, the generality of the 

method was investigated (see Table 2). In all cases, the S +utantiomer mmained as the ally1 ester. As illustrated 

in Table 2, RLR was most effective with the unsubstituted and ortho-substituted systems. Substituents in the 4- 

position hampemd the fit with the enzyme as evidenced by the decmase in the rate and e.e. This effect was 

shown to be largely steric rather than electronic in natum. The ally1 ester of ibupmfcn(lk), which has the largest 

steric bulk in the 4-position, did not transesterify under the reaction conditions. Apparently, no direct anrelation 

can be made between the electronic nature of the substituents and the e.e. of the products. This novel method of 

ttunsesteSkation can also be extended to 2-(24odophenyl)hutyric acid affording the S-(+) enantiomer in >97% 

e.e. 12 While the rate of reaction was slightly slower with this compound, the &reared length of the alkyl group 

did not affect the optical purity of the S-enantiomer. 

This highly effective and novel enzymatic resolution of ortho-substituted arylpmpanoic acids with rabbit 

liver esterase is a significant addition to the growing list of methods for preparing important organic 

intermediates and products in high optical purity. To the best of our knowledge this is the fast teported use of 

RLR for this purpose. By using the enzyme’s propensity for solvolysis of the R-enantiomer of the ester, the 

cormsponding acid can be isolated in either the S - or R- form in high optical purity. The selective hydtolysis in 
water or transesterification in methanol-water followed by selective deblockage of the ally1 ester provide a 

straightforward separation of the enantiomers. 
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