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Summary: Incubation of dl-a-benzyloxycarboxylic esters grown 
cells a bacterium, equi IF0 afforded the 
esters of optical purities asymmetric hydrolysis. reaction 
has revealed to a wide to alkane- arylalkane- 
carboxylic 

Optically active compounds are used as 

synthons" in product synthesis. A variety methodologies have 

developed for addition to compounds. 2) most 

of a-alkoxy carbonyl have been via a steps 

staring naturally occurring such as ascorbic acid, 

hydroxy carboxylic (lactic acid, acid, tartaric and amino 
1,3) In cases, it desirable to the chiral in 

their forms for transformations of later stage target 

compounds. many protecting for hydroxyl benzyl ether 

been widely because of stability to acid and and feasibil- 

for deprotection. main drawback this protecting is that 

requires a base for introduction, 4) sometimes causes 

epimerization. Thus, convenient way overcome this is to 

duce the center after of the group. 

Enzymatic have been for the and differen- 

of chiral 5) One the advantages biochemical methods 

that it possible to the configuration the asymmetric 

in the of functional remote from chiral center, which 

facilitates apparent asymmetric of a hydroxyl group. 

known bacterium, equi IF0 has been to have 

high ability hydrolyze various enantioselectively. 7) this study 

applied this to the hydrolysis of 

carboxylic esters. 

2-benzyloxybutanoate (100 and a of grown of 

C. (5 ml) added to ml of medium containing salts and 

of hexadecane the sole source. 8) mixture was at 30 

for 24 The broth extracted with 200 ml of ethyl three 

times. combined extract concentrated and by column 

1303 



1304 

graphy on silica gel. The unreacted substrate was recovered in a yield of 38% 

(76% of theoretical yield) in its optically active form. The optical purity was 

revealed to be over 99% e.e. (S form) by the following sequence of reactions. 

Reduction of the ester with lithium aluminium hydride afforded 2-benzyloxybut- 

an01 which was esterified with (R)-(+)-MTPA chloride. 9) The diastereomeric 

excess of the MTPA ester (hence, the enantio excess of the benzyloxybutanoate) 

was determined by HPLC. 10) Another expected product, the antipodal hydrolyzed 

acid, was not found in the organic extract, presumably due to the further 

biological degradation. Absolute configuration of the esters was determined 

after conversion to the corresponding gem-diol ( LAH reduction followed by 

deprotection by hydrogenolysis over Pd-C ), whose specific rotations were 

compared with the reported values 11) (except entry 6 12)) . 
The strict substrate specificity of enzymes is, in a sence, one of the 

disadvantages of the biological method, when it is desired to be applied in 

organic synthesis. It is preferred that an enzyme system has strict stereospe- 

cificity and a broad spectrum of applicability for a variety of compounds at 

the same time. The compounds cited in Table 1 were subjected to the hydrolysis 

with C. equi. The substrate which has olefinic bond (entry 4) and branched 

OCH,Ph gCH2Ph OCHzPh 

C. equi G 
R COOCHB ’ R-COOCHJ + [R COOH] 

0CH2Ph 

PhCHp COOCHB 
C. equi 

R=alkyl, ally1 (entry 1 - 5) 

0CH2Ph C$H2Ph 

PhCH2 x COOCH 3 + (PhCHph COOH] 

(entry 6) 

Table 1. Asymmetric Hydrolysis of RCH(OBn)C02CH3 

Entry R Incubation Recovery [al,a' Opt. purity Abs. config. 

(hr) (%) (degree) (% e.e.) 

1 C2H5 24 38 +61 >99 S 

2 C3H7 36 42 +75 >99 S 

3 C4H9 48 42 +54 >99 S 

4 CH2=CHCH2 24 40 +46 >99 S 

5 (CH3)2CH 65 48 +8.6 90 S 

6 PhCH2 36 35 +45 95 R 

a) Measured in methanol (c=0.5-1) at room temperature- 
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alkanoic ester (entry 5) were also fitted to the enzyme and gave the S-form of 

the starting materials. On the other hand, changing the alkyl or alkenyl moiety 

of the substrate with a phenylmethyl group, caused the reversal of selectivity 

in stereochemical course, resulting in the formation of R-form (entry 6). The 

dramatic reversal of the absolute configration is supposed to be related to the 

presense of benzyloxy group. In the binding site of the enzyme, 0-benzyl group 

might be displaced by C-benzyl group in this case. 

The starting materials were readily synthesized from the corresponding car- 

boxylic acid by the sequence of a-bromination by the aid of Br2/PC13, benzyl- 

oxylation with sodium benzyloxide, and esterification with methanol in moderate 

to high yields (70-80%). 

The structures of the alcoholic part of the esters have been demonstrated 

to have sometimes great effects on the optical and chemical yields of the 

enzymatic reaction. 13) The variation of alkyl groups was examined using 2- 

benzyloxybutanoate esters, to find that methyl and benzyl esters are the best 

among entries summarized in Table 2. The fact that the benzyl ester gives a 

good result makes it possible to shortcut the preparation of the staring mate- 

rial. When 2-hydroxy acids are easily obtained, simultaneous benzylation of 

both c1- and carboxylic hydroxy groups gives the corresponding e-benzyloxy ben- 

zyl esters, that can be readily subjected to the microbial transformation. 

Table 2. Asymmetric Hydrolysis of C2H5CH(OBn)C02R 

Entry R Incubation Recovery [aIDa' opt. purity 

(hr) (%) (degree) (% e.e.) 

1 CH 
3 

24 38 +61 >99 

2 C2H5 24 37 +69 77 

3 (CH3j2CH 24 32 +65 84 

4 C4H9 24 36 +56 90 

5 PhCH2 24 41 +46 >99 

a) Measured in methanol (c=O.5-1) at room temperature. 

Resulting a-benzyloxy carboxylic esters 14) were easily transformed to a 

number of derivatives, such as a-benzyloxy aldehydes, which play an important 

role in the stereo-controlled synthesis of acyclic compounds. Thus, present 

biological asymmetric hydrolysis will be expected to add a new entry for the 

preparation of chiral building blocks. 
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