RESEARCH IN THE IMIDAZOLE SERIES
LXXX.* REACTION OF 2-CHLOROBENZIMIDAZOLES
WITH OLEFIN OXIDES AND 8-HALO ALCOHOLS
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It was established on the basis of an investigation of the mass spectra that in the reaction of
2-chlorobenzimidazoles with unsymmetrical olefin oxides and secondary f -halo alcohols, of
the two possible isomers only 1-{8-alkyl(aryl)-8 -hydroxyethyl] derivatives of benzimidazole
are formed.

In a continuation of our research on the synthesis of 2,3-dihydro derivatives of imidazo[1,2-a Jben-
zimidazole [2] and thiazolo [3,2-a Jbenzimidazole [3], which seem of interest for biological testing, we made
a detailed study of the reaction of 2-chlorobenzimidazole (I) and its 5,6~-dimethyl derivative (II) with olefin
oxides and f -halo alcohols. In both cases the reactions proceed readily in the cold or on heating in lower
alcohols in the presence of an equimolar amount of sodium alkoxide {(when £ -halo alcohols are used) or a
catalytic amount of alkali (when olefin oxides are used) to give III-VII (Table 1). Depending on the site of
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cleavage of the epoxide ring, the reaction of benzimidazole derivatives I and II with unsymmetrical olefin
oxides may give two isomers — a-alkyl(aryl)- (structure A) and B -alkyl(aryl)-substituted (structure B) 1-8
hydroxyethyl-2-chlorobenzimidazoles. In all cases we isolated only one isomer, for which we proposed
structure B on the basis of research by Krasuskii [4] and an analysis of the mass spectra of IIl and IV and
their deutero analogs. The intense molecular ion peaks in the spectra of both compounds ~— 210/212 (III) and
272/274 (IV) — correspond to the proposed structures A and B. The most favorable process for the frag-
mentation of the molecular ions for these structures should be cleavage of the C=C bond in the « position
relative to the OH group. Fragmentation of this sort will give stable fragments a and a' (structure A) and
b and b' (structure B).

*See [1] for communication LXXIX,
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The spectra of III and IV contain intense peaks with m/e 166/168, 165/167, 45 (IIi), and 107 (IV), the
formation of which may be explained only proceeding from the existence of the substance in the 1-{8-al-
kyl (aryl)-B -hydroxyethyl]-2-chlorobenzimidazole form.
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The correctness of the proposed scheme is confirmed by data on the fragmentation of deutero-sub-
stituted IIT and IV, As one should have expected, an increase of one unit in the mass numbers of ions b and
b' is observed in the spectra of TlI-D and IV-D, inasmuch as the compositions of these fragments include
the hydrogen atom of the hydroxyl group. The mass number of ion ¢ obtained duringelimination of CH(OH)R!

+
from the molecular ion remains unchanged. At the same time, the CH,OH and [M—CH,0]* fragments ex-
pected in the case of fragmentation of molecular ion A are not observed in the spectrum.

According to the mass spectral data, unsymmetrical olefin oxides react similarly with 4,5-diphenyl-
imidazole and naphthimidazole derivatives (VIII-X), the synthesis of which was described in [5, 6].
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TABLE 1. 1-B-Hydroxyalkyl(aralkyl)-2-chlorobenzimidazoles

(III-VII)

o w0 lp, o] Emptrical Found, % Gale, % | lvieq,
§§ * 7| formula c ’HlCl l N|c lH a | ~ pm-y%

O al

IIIjH | CHs ' 127— |C1oH,,CIN,O | 56,7] 5,01 16,8].13,3| 57,0| 5,3| 16,8] 13,3|3250] 44
IV|H CsHs 1_4;2(‘3 C.sH1sCIN,O | 66,4] 4,71 13,11 10,5{ 66,1] 4,8] 13,0] 10,3|3160(62—73
VIH CgHsNOg-p —1—8}/?E C.5H,:CINOs 56,71 3,81 10,9] 13,2] 56,7{ 3,8| 11,2] 13,2]3160;68—69
VI|CH;s| CH; ﬂ}ﬁ? C1oHsCIN.O | 60,1] 6,3| 15,0{ 11,7} 60,4 6,31 14,9} 11,7|3300{ 58
Vi1l CH;| CeHsNOq-p 1_9%:—;(1) C-H1CIN;O4 58,9 4,61 10,17 12,2| 59,0] 4,7| 10,3} 12,21325092—93
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The presence of peaks of [M—HCOR']* fragments and the absence of [M~ CH,0]* and [M—éH20H1+-
ions are characteristic for the spectra of these compounds, and this indicates the existence of VIII-X also
exclusively in the B form.

Thus the reaction of unsymmetrical olefin oxides with all of the investigated imidazole derivatives
proceeds only via a pathway giving 8 -alkyl(aryl)-S -hydroxyethyl derivatives.

EXPERIMENTAL

The IR spectra of mineral oil suspensions of the compounds were recorded with a UR-10 spectrome-
ter. The mass spectra were recorded with an MKh-~1303 spectrometer at an ionizing-electron energy of
50 eV, The compounds were chromatographed on standard Silufol UV-254 plates in chloroform—methanol
(95 :5). The spots were developed in UV light or with iodine vapors in a moist chamber.

1-B-Hydroxyalkyl (aralkyl)-2-chlorobenzimidazoles ([II-VII, Table 1). A) A 0.02-0.03-g sample of
NaOH and 0.06 mole of propylene oxide, 0.02 mole of styrene oxide, or 0.015 mole of p-nitrostyrene oxide
were added to a solution of 0.015 mole of 2-chlorobenzimidazole I [7] or II [8] in 25-35 ml of ethanol, after
which the mixture was refluxed for 4-5 h, cooled, and diluted with water. The resulting precipitate was re-
moved by filtration and washed with water.

B) A 0.05-mole sample of I or I and 0.075 mole of styrene chlorohydrin or 0.05 mole of p-nitrosty-
rene chlorohydrin were added successively to a solution of 0.05 mole of sodium ethoxide in 75-100 ml of
absolute ethanol, after which the mixture was refluxed for 4-6 h (until it was neutral or weakly acidic). It
was then cooled and diluted with water, and the resulting precipitate was removed by filtration and washed
with water. No melting-point depressions were observed for mixtures of alcohols IV, V, and VII with the
corresponding samples obtained by method A. The individuality of the compounds was established by chro-
matography (Rf values): III 0.33, IV 0.48, and V 0.38. Compounds III-VII were colorless or pale-yellow (V,
VII) crystalline substances of basic character and were purified for analysis by crystallization from aque-
ous acetone (II, IV, and VI) and methanol (V, VII}. Absorption bands of an OH group at 3160-3310 cm-!
were observed in the IR spectra of HI-VI.
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