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Microbial Synthesis of Optically Pure
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Preparatin of optically pure da-methoxy-o-trifluoromethyl-oa-
phenylacetic acid via microbial asymmetric hydrclysis of cyano-

hydrin acetate as the key step is described.

We have already reported that microbial hydrolysis is effective for the pre-

1) 2)

paration of esters of chiral cyanohydrins of aldehydes and ketones. As cyano-

hydrins can be easily converted to oa-hydroxycarboxylic acids, the present method
is applied to the preparation of optically active o-methoxy-o-trifluoromethyl-o-
phenylacetic acid (MTPA), which is widely used for the determination of optical

3) In addition, the interaction of fluorine con-

4)

purities of alcohols and amines.
taining groups with enzyme systems is attracting increasing attentions.

Among microorganisms tested, Bacillus coagulans, which was isolated by us
(FERM P-9237),5) was found to hydrolyze 1-cyano-1-phenyl-2,2,2-trifluoroethyl
acetate (3)6) in an enantioselective manner. The substrate 3 was prepared start-
ing from 2,2,2-trifluoro-1-phenylethanone (1), which in turn was derived to 2 by
the reaction with KCN in HZO—EtOH3) followed by acetylation. Incubation of (+)-3
7) at 30 °C resulted in the

recovery of optically active 3 and the ketone 1 in nearly gquantitative yield. As

with grown cells of B. coagulans in a nutrient medium

shown in Table 1, optically pure acetate 3 was obtained when the hydrolysis ex-
ceeded far more 50%. Two possibilities were supposed for the relatively loose
enantioselectivity; essential character of the enzyme and the undesirable effect
of cyanide anion. As summarized in Table 2, the addition of potasium cyanide to
the incubation medium accelerated the rate of hydrolysis, but lowered the stereo-
selectivity. Thus, to reduce the effect of cyanide, relatively large amount of
liophilyzed dry cells to the substrate were used. As shown in the column 5 of
Table 1, incubation of 3 with ten fold weight of dry cells in phosphate buffer (pH
7.2) afforded optically pure 3%) in 30% yield, (13> -27° (c 1.1, CHClj).
Optically active 3 was hydrolyzed by conc HZSO4 to afford a-hydroxy-o-tri-
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Table 1. Hydrolysis of 1-Cyano-1-phenyl-2,2,2-trifluorocethyl Acetate (3)

Run Method?®) Dry cell/mg Cult/h Concn/% Recovery/% e.e./%

1 A - 12 0.2 32 80
2 A - 24 0.2 9 100
3 A - 72 0.4 35 36
4 B 500 24 0.4 18 90
5 B 1000 3 0.2 30 100

a) Method A: The substrate was added to the suspension of grown cells of B. coagulans.
Method B: Dry cells of B. coagulans and the substrate were incubated in phosphate

buffer of pH 7.2.

fluoromethyl-oa-phenylacetamide Table 2. Effect of CN~ on the Hydrolysis of 32)
(4): vield 89%; [ald> +45° (c Cult/h  KCN/mg Recovery of 3/% e.e./%
1.9, MeOH). Treatment of 4 with 12 no 47 56
excess MeZSO4 and KOH gave meth- 100 26 28

yl ether 5 in a yield of 77%: 24 no 25 80

[0]13® +41° (c 1.0, MeOH). The 100 4 50

final product MTPA (6) was ob- a) Medium, 50 ml; substrate 3, 100 mg.

tained by heating 5 in an aque-
ous solution of KOH under reflux
for 5 h, followed by distillation in vacuo: Bp 95-110 °C/ Ph CF3
1.5-2.0 mmHg; Yield, 60%, [®]3® +69° (c 1.6, MeOH). The

specific rotation indicates that 6 has R configurationg) of

H3C

MeO CO— NH

7

very high optical purity. The enantio excess of 6 was fur-
ther determined by derivation to (R)-1-(a-naphthyl)ethyl amide 7. While the amide

10) the one from

prepared from (+)-6 separated into two peaks on HPLC analysis,
chiral 6 showed only one peak, indicating that MTPA obtained through the sequence

of reactions is 100% e.e. within the experimental error.
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