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ABSTRACT

Optical resolution of racemic e-methylbenzylamine was carried out by using Bacillus lickeniformis
protease in organic media. Enantioselective amidation of racemic amine with an ester as an acyl donor
was successfully employed to resolve the racemate. To enhance reaction rate and enantioselectivity, pH
—adjustment by lyophilization of enzyme dissolved in buffer, colyophilization with salts or
lyoprotectants, selection of solvents and molecular design of esters were investigated. The optimization
of the resolution reaction achieved about 30-fold increase in initial reaction rate and about 12-fold in-

crease In enantioselectivity, respectively.
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Bacillus licheniformis protease= Novo Nordisk
Akl &R Abell A 7] FHokAL,  Aspergillus oryzae
protease, bovine pancreas a@—chymotrypsin, por-
cine kidney acylase, Candida cylindracea lipase,
Wheat germ lipase %2 Sigma ChemicalA}(St.
Louis, U. S. A.)el*, hog pancreas lipases
Fluka(Hauppauge, Switzerland)Abell 4] F-318}9]
1, Pseudomonas cepacia lipasex Amano Interna-
tional EnzymeA}(Nagoya, Japan)ol|4] 7|¥riotct,
A Az :iel FHeles phosphate, acetate,
borate =2| $tEgd (01MEE EaAE =0
(100mg/ml) o}l E/t2}olofo]x bath(-70°C) e
A G F of 2447 FAES] AREEEY
t}.

( +)-@-Methylbenzylamine, n-butyryl chloride,
2, 2, 2-trifluorcethanol, 3-methyl-3-pentanol,
ethyl butyrate, ethyl cyclohexylacetate, ethyl
chloroacetate @ ethyl caprylate & Aldrich
Chemical A} (Milwaukee, U. S. A.)ell4] F-4)8l5ix
a9le] AR ARgE Aok EF  analytical
gradeo]gich. AR RE §7] £ol o R
& t}e 4A-molecular seive® HAZAIZ F 244
2t ol AHgaholet.
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Fig. 1. The reaction scheme of enantioselective
amidation using enzymatic resolution.
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E : 33} A&l A (enantioselectivity )
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Table 1. Screening of enzymes for optical reso-
lution of racemic &-methylbenzylamine.

Substrate . .
Enzyme o Enantioselectivity
—specificity
Bacillus lickensformis protease ~ ++++ ++++
Aspergillus oryae protease ++ N.D.
Bovine pancreas @-chymotrypsin ++ N.D.
Porcine kidney acylase ++ N.D.
Candida cyindyacea lipase ++ N.D.
Hog pancreas lipase ++ N.D.
Wheat germ lipase + N.D.
Preudomonas e pacia lipase ++ N.D.

++++; very selective, ++; moderately selective,
+ ; nearly nonselective, N. D; not determined.
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AL, Bacillus licheniformis protease®] 7% o]zl
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22 SIth(13). Fig. 2= o] ApAlel] ZAste] 30°¢C
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of ofd A%S WXz Agstgdet. 7 Ax pH
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Fig. 2. pH effect on the initial rate; pH 2.6 (phos-
phate buffer, 0.1M), pH 4.7 (acetate buffer,
0.IM), pH 7.8 (phosphate buffer, 0.IM), pH
9.5 (borate buffer, 0.1IM), pH 12 (phosphate
buffer, 0.1M).
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Fig. 3. Solvents’ effect on the initial rate and
enantioselectivity of amidation reaction;
MeCN(acetonitrile), t-PeOH(t-amyl alco-
hol), 3-Me-3-PeOH(3-methyl-3-pentanol),
CH(cyclohexane). Water content of all sol-
vents pretreated with 4-A molecular sieve
was less than 0.02%(w/v).
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Fig. 4. The effect of salts and lyoprotectants on
the initial rate and enantioselectivity of
amidation reaction; before (lyophilization
without buffer), after (lyophilization with
0.IM phosphate buffer(pH 7.8)), In the
case of LiCl, MgCl,, NaCl, KCl, Sor(D-Sor-
bitol) and Glu(Glucose), 0.2mmol of each
material was added before lyophilization
with 0.IM phosphate buffer(pH 7.8).
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Fig 5. The effect of structures of esters on the ini-
tial rate and enantioselectivity of amida-
tion reaction; EB(ethyl butyrate), EC(ethyl
caprylate), ECHA(ethyl cyclohexylaceta-
te), ECA(ethyl chloroacetate), TFEB(2, 2, 2
—trifluoroethyl butyrate).
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Fig. 6. Correlation between conversion and
enantiomeric excess of substrate in the
case of the following reaction condition;
substrate and cosubstrate is SOmM of (£)-
methylbenzylamine and S0mM of 2, 2, 2-
trifluoroethyl butyrate, respectively. Bacil-
lus licheniformis protease was lyophilized
with 0.IM of phosphate buffer(pH 7.8)
containing 0.2mmol of NaCl. The reaction
time to achieve 100% of ee(S) was 22hr at
30°C and its enantioselectivity was about
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£3)o] vke- A7l Az =43 (R)-a-methylben-
zylamine-d 34% <& 4 9lgch. z7ube& s
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i, NaClg #H7M)A & 749 3088} 27he4s
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M S8 F 33 GRLFAM & 27
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Fz2AE 24 947} sl A9 o akAde)
S5y on, ofAlr|9] Zolr} FetAH el @
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