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ABSTRACT

Racemic 2-amino-1-butanol has been resolved to obtain (S)-2-amino-1-
butanol with >99% e.e. via enantio- selective hydrolysis of its N-phenyl
acetyl derivativewith penicillin G acylaseimmobilized on gelatin matrix.
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INTRODUCTION

Enzymesareversatilebiocatd ystsand findincreas-
ing gpplicationin many aress, including organic synthe-
ses. The major advantages of using enzymes in
biocatalytic transformationsarether chemo, regioand
stereo pecificity aswdl asthemild reaction conditions
that can be used¥. Resol ution of racemic 2-amino-1-
butanol isanindustrially important processsincethe
(S)-2-amino-1-butanol isused asan intermediate for
the production of ethambutol and antibioticfor thetreet-
ment of tuberculosi§3(SCHEME 1).
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Industrially, resol ution of racemic 2-amino-1-bu-
tanol iscarried out by fractional crystallization of the
aminoachol asasalt of anopticdly activeacid suchas
mandelic, tartaric or glutamic acid from asolvent such
as methanol or watert®. The known enzymatic pro-
cessesfor resol ution of racemic 2-amino-1-butanol are
based on either an enanti osel ective hydrolysis of the
ester function of anN,O-diacetyl derivativewithanen-
zymesuch aslipasd*® or hydrolysis of the N-benzoyl
derivative with afungus such as Aspergillus oryzae
where the (S)-derivative is hydrolysed due to
aminoacylase activity!”. However, hydrolysis of the
diacetyl derivativegivesproductswhich haveto besepa
rated by expensivechromatography, whilethe A.oryzae
processisbased on fermentation of thefungusand the
enzymeisnot readily availableinthemarket.

Herein wereport asimple methodol ogy of obtain-
ing enantiomerically pure(S)-2-amino-1-butanol ona
multigram scale which is based on the priniciple of
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enantiosel ective hydrolysis of an N-phenylacetyl de-
rivative of racemic 2-amino-1-butanol with enzyme
penidllineacylase (E.C. 3.5.1.11) immobilizedongdatin
matrix®. Theenzymehydrolysesthe (S)-enantiomer
sectivey togive(S)-2-amino-1-butanol withe.e>9%%
(SCHEME 2). Theamide substrate (3) isprepared by
simple heating of methylphenyl acetate (2) with race-
mic 2-amino-1-butanol (1); theenzymeischeap, stable
and commercialy availableinlargequantities, recovery
of theproductsiseasy and ecofriendly.

RESULTSAND DISCUSSION

Penicillin G acylase® isused mainly for the pro-
duction of 6-aminopenicillanic acid?. It isal so useful
for the production of semisynthetic antibiotics, resolu-
tion of alcoholg*¥, B-hydroxy-a-amino acids?, 3-
amino acidg®®, and for the deprotection of the
phenylacetyl group in peptide synthesig?4. Although
Romeo et a. havereported that hydrolysis of N-phe-
nyl acetyl 2-amino-1-butanol with penicillin G acylase
proceedswith (S)-sdlectivity, the enantiomeric excess
of theproduct at 50% hydrolysis stagewasreported to
bevery low (e.e. 27%)™. During our investigationson
theresolution of B-hydroxy-o-amino acidswith peni-
cillin acylasd™. It was observed that the enantiomeric
excess of the product was strongly dependent on the
extent of hydrolysisand it wasimportant to stop the
reaction after 40% hydrolysis. Similar observation has
been made by Giacomini and co-workersduring the
hydrolys sof racemic 3-amino-azetidin-2-one catdysed
by penicillin G acylasg?. It wasthus necessary to de-
termine the enanatiomeric excess of the product asa
function conversion.Fig.1showstheresultsof thesein-
vestigationsit can be seen that the enantiomeric excess
of (S)-2-amino-1-butanol isvery high (e.e.>99%) up
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to 40% hydrolysisstage and then it dropsit dramati-
caly. Whenthereactionisallowed to continuefurther,
theentirephenyl acetyl derivativeishydrolysed.

Itisalsoworth mentioning that although thestereo
chemical outcomeof thereaction wasnot affected, the
ratesof reactionscarried out in 0.05M phosphate buffer
(pH7.8) asgenerdly reported in theliterature were at
least tentimesd ower thanthose carried out indistilled
water with the pH being adjusted to 7.8 with 2N am-
moniasolution.

CONCULSION

The present work providesan excellent dternative
to existing routesfor resolution of racemic 2-amino-1-
butanal. Theenzymepenicllin Gacylaseiscommeradly
availableinlargequantities. Therecycling of thelipases
immobilized in gelatin matrix for severa recycleshas
aready been demonstrated and thus our procedure can
be used for large scale preparationg™. The product is
obtai ned with high enantiomeric excessand theenzyme
can berecycled several times. Theoveral processis
ecofriendly.
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