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Summary: Two methods for the preparation of the isoprenoid chiron 4_have been developed using 
a microbial kinetic resolution of 5_and an enantiotopically selective hydrolysis of 7_catalyzed 
by PLE. 

The utility of the isoprenoid chiron 1_for the synthesis of bioactive natural products has 

been demonstrated by its conversion to such important compounds as vitamin E, 2_2, and the mam- 

malian dolichols, 33. However, the difficulty in securing Lin chiral form has limited its 

synthetic utility.4 

r X = Br; Y = H,H; Z = OTHP or 

X = H; Y = 0; Z = Cl 

2 X = H; Y = 0; Z = OBzl 

2 X = OCH3; Y = 0; Z = OBzl 

3 n = 12-18 

Herein, we describe two methods of obtaining aldehyde s of either absolute configuration, 

required in our polyether synthetic projects. The first method consists of a microbial kinetic 

resolution of g whereas the second entails an enantiotopically selective hydrolysis of 2, The 

resolution method is unique in that the chemical yield was optimized by using a combination of 

two esterases having opposite enantioselectivity. 

A number of microorganisms were found to hydrolyze 55 and representative examples are 

listed in Table 1.8 The optical purities, expressed as enantiomeric excess (d7, of substrates 

(ee,) and products (ee,) resulting from typical incubations of 5_with microorganisms are also 

listed along with the extent of conversion (c) and the enantiomeric ratio (E value)8 for each 

system. As shown, most microbial esterases are only moderately enantioselective (E = 5-14), 
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and preferentially hydrolyze the 5menantiomer.9 However, one complementary microorganism 

(soil isolate lt-4) hydrolyzes the menantiomer preferentially. 

TABLE 1. 

Enantiomer 
Microorganism 

ee 
s “4h c R- hydrolyzed 

Bacillus ATCC E-15053 sp. .72 .77 .48 14 R 

Enterobacter cloacae-41 .18 .82 .18 12 R 

Oosnora lactis-978 -12 .68 .15 6 R 

Saccharomyces cerevisiae-1015 .ll .58 .16 4 R 

Soil isolate lt-4 .25 .71 .26 8 s 

Soil isolate at-1 .52 .72 .42 10 R 

Because of the unsymmetrical nature of kinetic resolutions8, the availability of oppo- 

sitely selective enzyme systems greatly facilitated the resolution of (+)5 - -’ In principle, the 

unreacted substrate fraction can always be obtained in optically pure form (ee > .97) using - 

enzymes of moderate E value and longer reaction times. On the other hand, the preparation of 

chiral products of high optical purity (ee > - .97) is more difficult and would require enzymes 

of high E values. 

As outlined below, the first step in the kinetic resolution was to incubate (+)5_with 

Bacillus s& , which has the higher enantiomeric ratio, and terminate the reaction at 63% 

conversion. 

B3C02CkOBsl Bacillus “’ > BO2CLOBzl + R3C02CX/\OBIl 

5 - 

= 

H3C02ChOBzl soil isolate lt-4 “02CX/\OBsl + B3C02Cfj/\OBZl 

After separation of the acid and ester fractions, the optically pure 5&(ee= .97) could be 

obtained in 31% isolated yield (of the 50% available). The partially resolved acid, 6x (ee= 

.60), could then be reesterified and incubated with the S_selective Soil isolate It-4. BY 
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terminating this second reaction at 60% conversion, 5&could be obtained in 23% isolated yield 

(of the 50% available) and also in optically pure (ee= .97) form. In general, the sequential 

use of two enzymes of opposite enantioselectivity has the distinct advantage of providing both 

optically pure enantiomers in synthetically useful yields after only two incubations. Transfor- 

mation of mar 5mto the desired benzyloxy aldehyde mar mcould be achieved via a 

reduction-oxidation sequence (1. LiAIH4, 2. DMSO, (COCI)2).10 

The second preparation of &is outlined below. 

2) NaH, BzlBr ’ ph&oBzl 
1) PhMgBr 

Ph 

9 - 

Commercially available pig liver esterase catalyzes the enantiotopically-selective hydrolysis 

of 7_and the resulting half-ester was selectively reduced to give (-)3S-methyl valerolactone 8_ 

(ee= O.gO).8.11 A modified Barbier-Wieland degradation was then employed to transform 8_into 

the desired &. After treating 8_with excess phenylmagnesium bromide, followed by selective pro- 

tection of the primary alcohol, cwas obtained as a white solid. At this stage, crystallization 

of 9_gave a sample (hexane, mp 68.5’, [u]: -10.40, c = 2.1, CHC13) of high optical purity (ee > - 

0.97). Dehydration of Kafforded the olefin, which was then ozonized to give the desired alde- 

hyde *[ali +15.8’, c = 3.01, CHC13) in 42% overall yield from &I2 

In conclusion, these two methods provide ready access to the optically pure aldehyde 4 

of either absolute configuration, which provides useful chirons for isoprenoid homologation. 

Application of the chiral benzyloxy aldehyde jlto the field of polyether synthesis will be 

reported in due course. 
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