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Much work has been carried out on the hydrolytic properties of the benzyl
penicillin-acylase enzyme of Escherichia Colil' A.T.C.C., 9637, We have previous
ly shown the hydrolytic activity with regard to a number of acylamido acids. s’
In this paper we are concerned with the activity of acylase with regard to other
substrates, using a high enzyme/substrate ratio. Working in such conditions it
was found that acylase acts on a number of N-phenylacetyl derivatives of amines
(2-aminobutane, p-hydroxyamphetamine, 1l,l,l~trifluoro-2-aminopropane) of a=-amino
alcohols (alaninol, c-aminobutancl) and of a-aminonitriles (alaninonitrile, buty
ronitrile, valinonitrile); it was also possible to enzymatically split phenylace
tyl-D=-alanine and phenylacetyl-a-aminoisobutyric acid (see Table 1).

From the above it is clear that the acylase of Escherichia Coli is able
to hydrolyze a large number of N-phenylacetyl derivatives. In the case of the
racemic or optically active compounds examined, it was observed that acylase acts
on both enantiomorphs.

Data obtained from enzymatic reactions carried out limiting the time, to
avoid the complete hydrolysis of racemic substrates are reported in Table 1. The
non hydrolyzed N-phenylacetyl derivatives were recovered; they consisted mainly
of that isomer which was the least rapidly hydrolyzed.

The substrate stereospecificity of the enzyme may be evaluated from Table
1 comparing the rotation data found for N-phenylacetyl derivatives recovered with
those of R isomers, To determine the steric course of the enzymatic hydrolysis in
the case of the N-phenylacetyl derivatives of the a-amino nitriles, the recovered
optically active N-phenylacetylamino nitriles (see Table 1) were transformed into
the methylesters of the corresponding amino acids. The specific rotations of the
nitriles and of the methylesters obtained may be seen from Table 2.

As regards stereospecificity in the case of the examined racemic compounds
the S isomers are more rapidly split, and only in the case of N-phenylacetyl-vali
nonitrile is the D(R) form more rapidly hydrolyzed.
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TABLE 2
Derivatives corresponding to:

N-phenylacetyl N-phenylacetyl- N-phenylacetyl

alanine a-aminobutyric valine
acid
20 20 20
[“]D [G]D [u]D
Recovered Nitriles +84 (c,l) +40 (c,3) =46 (c,l)
Methylesters from recoy
ered nitriles +16 (c,l) +4 (c,u) =21 (e,l)
Methylesters D-isomers +56 (c,l) +49 (c,l) +32 (c,1)

The nitriles used have specific rotetion of the same sign but higher than
that shown in Table 1, since they have been crystallized, thus increasing
the optical purity of the predominant isomer, This procedure is necessary
in view of the fact that in the transformation reaction into methylesters
(CH30H, HC1l) partial racemisation oeccurs.

O0.R.D. curves were carried out for D isomers of the three methylesters;
all these compounds give & negative Cotton effect.

The O.R.D. curves of the methylesters obtained from the recovered nitriles
show that,in terms of shape and sign of the Cotton effect curve, they are
identical to those of the D isomers of the methylesters of the Nephenyl
acetylalanine and N-phenylacetyl-a-aminobutyric acid, but antipodal to
that of the D isomer of N-phenylacetylvaline.

20 : . : .
All the [u]D determinations were carried out in methanol.

The compounds so far considered, to evaluate the steric course of the hy
drolysis reactions, contain only one asymmetric carbon atom, corresponding to
that to which the phenylacetamido group is bonded; for only two of the compounds
examined by us are the absolute configurations unknown (N-phenylacetyl=-l,l,l-tri
fluoro-2-aminopropane; a-benzyloxy-phenaceturic acid u). In attempting to deter
mine which of the two isomers of the N-phenylacetyl-l,l,l-trifluoro-2-aminopropa
ne is split more rapidly by acylase, we considered the results obtained in the
case of the N-phenylacetyl-p-hydroxyamphetamine and N-phenylacetyl-2-aminobutane
(compounds with known absolute configuration). Model I corresponds to the isomers
which are most easily split by acylase in the previously mentioned two cases. In
model I the molecule is viewed from the side remote from the large group (among
the three groups bonded to the asymmetric carbon atom bearing the phenylacetamido
group) and the sequence from phenylacetamido group to medium group to small group
involves an anticlokwise rotation.

According to the hydrolysis data in the case of the N-phenylacetyl-l,l,1-
-trifluoro-2-aminopropane, the more rapidly hydrolyzed isomer has positive rota
tion; if model I be regarded as valid in this case too, S(+) configuration may
be assigned to that isomer.
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To use model I in the case of the a-benzy
loxy~phenaceturic acid, account was taken of the

EOCH,CgHs
NH

results of the enzymatic hydrolysis of compounds
with known configuration containing a clearly hy
drophilic function close to the carbon atom to
which the phenylacetamido group is bonded.It was
seen that in the case of the N-phenylacetyl deri
vatives of the a-amino acids the most easily hy
drolyzed isomer corresponds, with reference to
model I, to that in which the hydrophilic  fung

tional group is in the "large" positionj such
group should probably also be bulkier in aqueous I
solution as a result of hydration.

According to the hydrolysis data in the case of a-benzyloxy-phenaceturic
acid the more rapidly hydrolyzed isomer has positive rotation; if the above men
tioned considerations be applied with reference to model I, S(+) configuration
can be assigned.

‘Considering the hydrophilic character of the nitrilic group, the steric
course of the enzymatic hydrolysis of the N-phenylacetyl derivatives of the a -
-aminonitriles tested, do not seem to agree with the scheme previously adopted
(using model I) as far as valinonitrile is concerned. In fact the enzyme splits
the L-forms of the N-phenylacetyl derivatives of the alaninonitrile and of the
a=aminobutyronitrile and the D-form of the N- phenylacetyl-valinonitrile more
rapidly.

By way of preliminary approximation it may, however, be observed that the
steric course of the hydrolysis of the N-phenylacetyl-valinonitrile may be in ac
cordance with model I if consideration be taken of the size of the isopropylic
group and of the lower hydrophylicity of the nitrilic group.
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