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Summary: Papain catalyzed esterification of Boc-Ala-OH with various
alcohols and diols under biphasic conditions was investigated.
Long~-chain diols HO(CHg9),OH gave good yields of esterification
up to n=10 whereas the homologous aleohols C,Hg9n+10H
condensed well only for n = 2, 4, 6. Esterification with
functionnalized primary alcohols is also deseribed.

The ethyl esters of N-acetylphenylalanine, tryptophan and tyrosine have been
prepared with o-chymotrypsin as a catalyst under biphasic conditions1=3, a-Chymotrypsin
has also been used for the synthesis of dipeptides containing D-aminoacids4. However papain
itself appears to be a more versatile catalyst for the synthesis of unusual peptidesd since
it is less specific than the serine proteases.

In a previous report® we showed that papain catalyzed the esterification of a wide
range of N-Boc-aminoacids: ethanol but also benzyl alcohol have been used for these
esterifications.

Long-chain alkyl esters of aminoacids are of interest and methods to prepare them
are still being developped?.

Investigation of the scope and limitations of the papain catalyzed esterification of
aminoacids with various alcohols and diols was undertaken.

t-Butyloxycarbonyl (Boe) alanine was chosen as substrate. The reactions were run in
a biphasic medium with a concentrated citrate-phosphate buffer (1 M) at pH 4.2 and methylene
chloride as the organic solvent3,6, Only primary alcohols and diols have been selected

since secondary alecohols such as 2-butanol gave only poor yields of esterification (10%).
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We have found that only short-chain monoalcohols CpHgn+10OH condensed well with
Boe-Ala-OH to give good yields of esterification (n = 2, 4: 88%, 78% yield respectively). With
1-octanol poor yields were obtained (21%) whereas with 1-decanol (n = 10) and 1-dodecanol (n =
12) no condensation took place (see Table).

In the case of 1,n-diols HO(CHg2),0OH a monoesterification was observed.

papain
Boc-Ala~OH + HO (CHg),OH ———> Boc-Ala-O(CHjy), OH

Sometimes trace amounts of the diester Boc-Ala-O(CHg),0-Ala-Boec were formed
( <2%). With these diols good yields of esterification were found not only for short-chain
alecohols (n = 2, 4) but also with longer chain diols (n = 8, 10: 87% and 66% yield
respectively). Even 1,12 dodecanediol condensed with Boc-Alanine albeit in low yield (26%).

So papain is able to accept long-chain alcohols as substrates. The difference in
yield between the two types of aleohols (monoaleohols and diols) may be due to differences in
partition coefficient of these alcohols between water and the organic solvent.

The esters formed by papain catalyzed condensation have been identified by comparison
with authentic samples synthetized by the DCC/DMAP method8. In the case of the monoaleohols
CpH2n+10H the chemical esterification worked well (72% yield). However with the
1,n-diols HO(CHg),OH a mixture of mono and diesters was obtained.

DCC
Boc-Ala-OH + HO(CHg),OH —> Boc~Ala~-O(CHg),OH + Boc-Ala-O(CHg),0-Ala-Boc
DMAP

Consequently the chemical yield of the desired monoester was poor (40% for n = 2 to
8; 25% for n = 10,12). Furthermore difficulties in separation between the two esters were
encountered for long chain diols (n = 10, 12).

The interest of the papain catalyzed esterification is that only the monoester is
formed and good yields are obtained for n = 2 to 10. However the alcohol is used in excess (see
Table) and the method might not be advantageous for expensive long-chain alcohols.

The papain catalyzed esterification has been extended to some primary aleohols
bearing funectionnal groups. Allyl alecohol and eyanoethanol, for example, were condensed with
success (79% and 65% yield respectively).

With ethanolamine itself it has not been possible to isolate the expected ester.
However with N-t-butyloxyearbonyl (Boc) ethanolamine and N-benzyloxycarbonyl (Z) ethanolamine
the esters have been obtained in reasonable yields (50%).

Lipases are known to act as catalyst in the esterification of acids?. However
attempts to esterify aminoacids failedl0. Recently transesterification between an ester and
1,6-hexanediol have been found to be catalyzed by lipasesll. The esterification of amino-
acids by papain with long chain 1,n-diols could be complementary to the existing methods of
enzymatic esterification of acids.
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