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PREPARATION OF ALKYL ESTERS OF BENZIMIDAZOL-2-YLCARBAMIC ACID

S. A. Khasanov, Ch. Sh. Kadyrov, ‘ UDC 547.781+547.49+493
and M. Akbarova

Aikyl esters of benzimidazol-2-ylcarbamic acid have been synthesized by the sabon—
ification of cyanamidobenzimidazole with various alcohols in the presence of con-
centrated hydrochloric acid.

2-Methoxycarbonylaminobenzimidazole possesses a high fungicidal activity [1-3]. A meth-
od has been described for obtaining methoxycarbonylaminobenzimidazole that is based on the
reaction of chloroformic ester with cyanamide or its salts followed by the condensation of
the resulting product with o-phenylenediamine. The yield of product is satisfactory.

2-Ethoxycarbonylaminobenzimidazole was synthesized in 1934 [4]. A defect of known meth-
ods for its preparation is the use of highly toxic substances or the formation of such sub-
stances during the reaction. The main methods of preparation have been described in a review

[3]-

We have developed a simpler method of obtalnlng alkyl esters of benzimidazol-2~ylcarbam-
ic acid, by the scheme given below.

H HNG, NH
@[NH2+CMNHC -NH, @:_ )—NH—C-NH Q\_ 4HON

N
NH

The method consists in condensing o-phenylenediamine with dicyandiamide to obtain guani-~
dinobenzimidazole, which is converted after diazotization into 2-cyanamidobenzimidazole [5].
The latter readily undergoes alcoholysis with the formation of an alkyl benzimidazolylcarb-
amate.

We have used various alcohols in these ractions: the compounds CHs0H to CgH;,0H of norm-
al and iso structures, the alkoxyalcohols HOCH,CH,OCHs and HOCH,CH,0C.Hs, and the halogenated
alcohols C1CH.CH,OH and (C1CH;).CHOH. The alcoholysis of the 2~cyanamidobenzimidazole with
alcohols was first carried out at a ratio of the reagents 2-cyanamidobenzimidazole:
alcohol:hydrochloric acid of 1:1:1 (4 h, 60°C). Under these conditions the reaction did not
take place at all and the initial 2-cyanamidobenzimidazole was recovered unchanged, The per-
formance of the reaction under milder conditions led to the formation of 2-methoxycarbonyl~
aminobenzimidazole. At a ratio of the reagents 2-cyanamidobenzimidazole:methanol:hydrochloric
acid of 1:10:2 (3 h, 60°C), the yield of product was 62%. Methyl benzimidazol-2-ylcarbamate
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obtained by saponifying 2-cyanamidobenzimidazole with methanol gave no depression of the melt-
ing point with a known sample.

The activity of the nitrile group is increased in the presence of catalysts [6, 7].

In the presence of strong acids, alcohols giving carbonium ions play the role of electro-
philic reagents in reaction with nitriles. It was of interest to consider the alcoholysis of
2~-cyanamidobenzimidazole with other alcohols in order to study the influence of the structure

of the alcohol on the yields of reaction products and to obtain a number of compounds possess-
ing fungicidal activity.

At a ratio of the reagents nitrile:alcohol:hydrochloric acid of 1:5:2 (3 h, 80-~100°C),
depending on the structure of the alcohol, it was possible to isolate reaction products.
Raising the reaction temperature (100°C) increased the yields of final product to 75%,

In the reactions with alcohols having an iso structure, a common feature was observed:
at the same ratios of the reagents and the same conditions for performing the reaction the
alcoholysis of nitriles took place more readily than with alcohols having the normal struc-
ture, and the yields of products were considerably higher. This is explained by the greater
electron—~donating capacity of the alkyl groups in branched alcohols than in normal alcohols,

and also the greater basicity of the alcohols having the iso structure (secondary, tertiary)
in comparison with alcohols of the normal structure.

LY
Thus, alcohols can be arranged in the activity sequence tertiary > secondary > primary.

The saponification of 2-cyanamidobenzimidazole with halogen-containing alcohols gave
low yields of products. This is connected with the decrease in the basicity of the alcohols
due to the electronegative influence of the chlorine. Because of the negative inductive ef-
fect of the chlorine, dichloropropyl benzimidazol-2-ylcarbamate -was obtained in lower yield
(38%) than the corresponding unsubstituted ester. However, because this alcohol has a second-
ary structure, the yields were higher than in the case of ethylene chlorohydrin.

We studied the alcoholysis of 2-cyanamidobenzimidazole with alkoxyalcohols — methylcel-
losolves and ethylcellosolves. When the condensation was performed at a ratio of the react-
ants 2~cyanamidobenzimidazole:alkoxyalcohol:hydrochloric acid of 1:10:2 (3 h, 90-95°C) it was
possible to isolate 2-alkoxyalkyl benzimidazolylcarbamates.

The structures of all the compounds obtained were shown by saponification with 10%Z caus-
tic soda solution to Z2-aminobenzimidazole on boiling for three hours.

The IR spectra lacked the absorption band of a nitrile group (2240 cm™') while the band

of a carbonyl group appeared at 1690 cm~® and a band corresponding to an NH group at 3290~
3410 cm—*. ’ ‘

The mass spectra of the alkyl benzimidazol-2-yl carbamates contained the peaks of the

molecular jions the fragmentation of which then proceeded predominantly with the formation of
strong peaks having m/e 159, 133, and 108.

TABLE 1. Alkyl Benzimidazol-2-ylcarbamates [8]

i Empirical
R | mp, °C Yield, p:

% formula
Methyl 334—336 70 CyHN3 Oy
Ethyl 324—326 75 Cy' 11NaOq
Propyl 315—318 60 Cy1H13N30,
Isopropyl 326—329 63 Cy1H3N30,
Butyl s 318—320 50 CoHisN30,y
tyl 348 — 350 52 CpoHsN30,
t~Butyl 12 57 CgH5N30,
Amy?' 192 194 70 C,y3H: N30,
Isoamyl 333--335 71 Cis 1:N3O,
Hexyl 303 - 305 62 C; HigN30,
Hepthyl 285—287 - b5 CysHa N3Oy
i rOpropyl — 35 11111 N3O0,
Iﬂ)i(éh]':l%ropeth%% 290~ 295 29 C,oH; N3O.Cl
B-‘Methoxyethyl 302304 34 Cn 3l 13N303
B=Ethoxyethyl 280—293 32 CipH5Nz04

620



EXPERIMENTAL

Alkyl Benzimidazolylcarbamates. To 0.018 mole of 2-cyanamidobenzimidazole and 0.1 mole
of the appropriate alcohol was added 0.036 mole of concentrated hydrochloric acid. The reac-
tion was carried out at the boiling point of the reaction mixture for 3 h, During the boil-
ing of the mixture, crystals of the alkyl benzimidazolylcarbamate gradually separated out.
The yields, melting points, and other characteristics of the products are given in Table 1.
The analyses of the compounds obtained for nitrogen agreed with the calculated figures.

SUMMARY

A method has been developed for obtaining alkyl esters of benzimidazolylcarbamic acid
using alcohols of various structures. An advantage of the method is that it has been pos-
sible to avoid the employment of toxic lachrymatory reagents and to use readily available
substances.
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SOME KINETIC FEATURES OF THE HYDROLYSIS OF L-~ASPARAGINE WITH
E. coli ASPARAGINASE

I. A. Milman, I. I. Geiman, " UDC 577.155
V. A. Slavinskaya, I. A. Vina, : ‘
and R. A. Zhagat

The influence of various effectors (methanol, neutral salts) on the kinetic parame~
ters Ky and kg has been studied. The hypothesis has been expressed that chloride
ions are responsible for the worsening of the binding of the substrate to the enzyme,
The temperature dependence of the kinetic parameters Ky and k for the enzymatic
hydrolysis of L-asparagine has been obtained. It has been shown that the graph of
log ko versus 1/T has a break at 30°C. The effective activation energies below

and above the critical point are 6.5 and 3.6 kcal/mole, respectively.

The kinetics of the enzymatic hydrolysis of L-asparagine have been little studied. In an
investigation of the influence of hydroxylamine on the hydrolysis of L—asparaglne, Ehrman et
al. [1] put forward a hypothesis of a three-stage mechanism of the reaction, O' Leary [2] also
assumed that L-asparaginase operates by a mechanism similar to that for chymotrypsin and oth~
er serine proteases:

E+ Sz ES—>FEA-E+P.

However, the possibility of the formation of an intermediate acylenzyme (EA) has not hitherto
been definitively demonstrated.

We have determined the kinetic parameters of the hydrolysis of L-asparagine in the pres-
ence of various effectors capable of selectively acting on one of the possible stages of the
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