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Abstract: Enantioselective hydrolysis of diacetate of bis(trifluoromethyl)alkanediols
has been demonstrated. Candida antarctica lipase was chosen from among commercial
enzymes as the one most able to enantioselectively hydrolyze the acetyl group giving
optically pure diols and diacetate. Copyright © 1996 Elsevier Science Ltd

Antiferroelectric liquid crystal (AFLCs) compounds, which possess a chiral 1,1, 1-trifluoromethyl-2-
alkanol moiety, are known to be important high-speed switching devices.! Kusumoto and his colleagues recently
reported the synthesis of unique dimeric AFLCs molecules which contain optically active
bis(triflucromethyl)alkanediols 3 as chiral core units.? The reported means for preparing optically pure 3, how-
ever, required a nuisance resolution process using HPLC on chiral phase because enantiomeric excess of the
starting compound, commercial (5)-3,3,3-trifluoro-1,2-epoxypropane, was only 75%.> We recently found that
Candida antarctica lipase (CAL) catalyzed trans-esterification of racemic 1, 1, 1-trifluoro-2-alkanols with perfect
enantioselectivity.* In this report, we describe a simple method for preparing optically pure 3 through CAL cata-
lyzed hydrolysis of corresponding diacetate (+)-1 (Eq. 1).
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We initially attempted trans-esterification of diol 3 in hexane using vinyl acetate as an acyl donor.®
Trans-esterification, however, did not take place when the reaction was carried out using 3a as a model sub-

strate. Fortunately, hydrolysis reaction of (+)-1a proceeded smoothly to provide monoacetate 2a and diol 3a.

Addition of acetone was effective for increasing reaction rate. Lipase-catalyzed hydrolysis reactions were thus
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Table. Lipase-catalyzed hydrolysis of diacetate (£+}1%

Entry Substrate n Time (h) %Yield of 2° %Yield of 3 %Yield of (-1
(optical purity ) (optical purity)
1 (xy1a 7 140 49 20 (>99%88) © 20 (>99%ee)°
2 xr1b 9 47 39 25 (>99%ee) 24 (>99%ee) °
3 (tX1c 11 30 39 25 (>99%e0) © 20 (>99%ee)°

a)Reaction was carried out at 35°C in a mixed salvent of 10:1 (viv) of 0.1 Mphosphate buffer (pH 7.2) and acetone.

b) Because the corresponding diacetate 1 is amesoform, %ee has not yet been determined. c) No isomer was detected
by capillary GC analysis.

carried out in a mixed solvent of 0. 1M phosphate buffer (pH7.2) and acetone (10:1) at 35°C using 10 wi% of
CAL. The products, (R,S)-monoacetate 2 and (S,5)-diol 3, and the remaining substrate (R,R)-1 were isolated
through silica gel flash column chromatography. The optical purity was determined by capillary GC analysis us-
ing a chiral phase (Chiraldex G-Ta) as corresponding diacetate 1.° Perfect enantioselectivity was recorded
when substrate 1a (n=3), 1b (n=7), or 1¢ (n=11) was subjected to the reaction (Entries 1-3 in the Table). The
lipase-catalyzed reaction can be used in a large scale preparation, the present method therefore affords a valuable
means of preparing optically pure bis(trifluoromethyl)alkanediols. Key compounds for making ferroelectric
liquid crystals were thus obtained easily. Further study of the scope and limitations of this reaction will make it

even more beneficial.
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