INVESTIGATIONS OF BENZIMIDAZOLE DERIVATIVES
XXV.* SYNTHESIS OF 3-(1'-METHYL-2'-BENZIMIDAZOLYIL)ACRYLIC
ACID AND ITS DERIVATIVES

1. I, Popov, A, M, Simonov, ) UDC 547.785.5.07:543.422.4.6
and S. N. Kolodyazhnaya

3-(1'-Methyl-2'-benzimidazolyl)acrylic acid was obtained by the reaction of 1,2-dimethyl-
benzimidazole with chloral and subsequent hydrolysis of the condensation product. The
hydrochloride of the chloride of this acid and its esters and amides were synthesized. The
methyl and ethyl esters of the acid were synthesized by the Wittig reaction. The IR and
UV spectra of the compounds obtained are presented.

Although 2-benzimidazolylacrylic acids have been proposed as the starting compounds for the synth-
esis of bis(benzimidazolyl)ethylenes [1], which are used for the optical whitening of fabrics, they currently
have received little study [1, 2]. We have accomplished the synthesis of 3~(1'-methyl-2'-benzimidazolyl)
acrylic acid (I) via two routes. 1,2-Dimethylbenzimidazole, which, as is well known, contains a reactive
methyl group in the 2 position, was condensed with chloral, and the 1,1,1~trichloro-3-(1'-methyl-2'-benz-
imidazolyl)-2~propanol (II) formed was hydrolyzed to I. As in the case of quinaldine [3], the reaction pro~
ceeds quite smoothly, Heating I with thionyl chloride converted it to the acid chloride, which was obtained
in the form of the hydrochloride; esters (ITI, IV) and substituted amides (V-VII) (see Table 1) were ob-
tained from the latter via the usual route, Compounds III were also synthesized by the action of diazometh-
ane on I; esterification with methanol in the presence of sulfuric acid did not give satisfactory results.

The other route for the synthesis of I was based on the use of the Wittig reaction, which is apparent-
ly the first case of the application of this reaction to the imidazole series.
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Compounds III and IV were synthesized by the reaction of 2-formyl-1-methylbenzimidazole [4] with
carbomethoxy- and carbethoxymethylenetriphenylphosphoranes; like the acid formed during their saponifi-
cation with alcoholic alkali, they do not depress the melting points in mixed samples with compounds ob~
tained via the first method, The identical character of the compounds obtained is also confirmed by the
results of thin-layer chromatography (aluminum oxide, chloroform) and by their UV spectra. In both cases,
strong absorption bands characteristic for the CO (1700 cmm™) and C=C (1665 cm™}) valence vibrations

*See [9] for Communication XXIV.
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and out-of-plane = CH (970cm™) vibrations [6] appear in
the IR spectra of I obtained from mineral-oil suspensions

% o 9 © % v R
g B € 8 g g 4 with a UR-20 spectrophotometer.
- These results indicate that the compounds obtained
= »| BEBRRRARKS by means of the two methods have the same configuration.
O o| oot oisodarors . .
8% They are apparently the trans forms since the formation of
iﬁ trans isomers is generally observed [7, 8] when resonance-
- E 3 SXORIL8Y28] stabilized alkylidenephosphoranes (as are the carbalkoxy-
b |f mamananas methylenetriphenylphosphoranes) are used.
L 8 212 88 EXPERIMENTAL
a9 v 2
= - 1,1,1,~Trichloro~3-(1'-methyl-2'-benzimidazolyl)-2-
3 propanol (IT). Anhydrous zinc chloride (0.3-0.5 g) was
S= 828883 added to a solution of 14,6 g (0.1 mole) of 1,2-dimethyl~
- benzimidazole in 20 ml of dry toluene, and 9.6 ml (0,1 mole)
© o e o o o of chloral in 10 ml of toluene was added. The mixture was
© § g E g 5 heated for 3 h with stirring on a water bath at 90-95°, It
was then cooled, and the resulting precipitate was filtered
N o= ow v o and washed with ethanol to give 20 g (68%) of colorless
2SS E T oo plates with mp 201-202° (from toluene). Found %: C 44.80;
- - H 3.80; N 9.64., CyyHy;Cl;N,O. Calculated %: C 45,005 H
; dsseeas 3.78; N 9,54,
é © ~ 3-(1'-Methyl-2'-benzimidazolyl)acrylic Acid ). A
U - . o mixture of 29.3 g (0.1 mole) of II, 80 ml of ethanol, and 100
g ol T BB X8 ml of 25% sodium hydroxide was heated cautiously until a
? e e s v ® very vigorous reaction commenced (when necessary, the
I‘f flask was cooled with ice water). The solution was then re-
2N, B - fluxed for 2-3 h, the alcohol was removed in vacuo, and 50~
5 , % % 60 ml of concentrated hydrochloric acid was added in por-
\W/; o w a o tions with cooling. The precipitate of the hydrochloride of
85 % % 22 I was filtered and dissolved in the minimum amount of 10%
g g LR A sodium hydroxide, The free acid [15.8 g (61%)] was iso-
HEL S S 58 & lated by careful acidification with dilute hydrochloric acid.
R, The product was obtained in the form of colorless plates
c‘:. : with mp 227-228° (decomp., dioxane with water) that were
g 9 = 2 o slightly soluble in water and alcohol and insoluble in benz-
b g S ) 22 ene. The compound readily decolorizes bromine water and
g,/ % d G Sl potassium permanganate solution, Found %: C 65.43; H
ég § § g g 20 5.04; N 13.9. Cy;H;oN;O,. Calculated %: C 65.34; H 4.98;
838 g g ﬁ s & E :E’_g N 13.95. Amax (loge): 260, 317 nm (3.08, 3.98).
-L; -g Hydrochloride of the Acid Chloride of I. This was ob-
e o o E. ® .% % tained by heating I with a small excess of thionyl chloride
o = = &_I:‘ {tl = VO for 1 h at 80°, The excess thionyl chloride was removed in
= o & vacuo, and the residue was dried at 80°. The product was
o placed in excess alcohol to obtain the esters of I; the amides
. A i were formed by mixing it with 2 moles of amine.
% o f‘"; 5':3- O % %’ Methyl Ester of 1 (II). 1-Methyl-2-formylbenzimid-
3 8 .JZ“; Z =z o azole [0.8 g (5 mmole)] was refluxed for 5 h in 15 ml of
— '°': i) benzene with 1.67 g (5 mmole) of carbomethoxymethylene-
ﬁ | g g triphenylphosphorane, and the mixture was cooled and
ﬁ g5 E 2> 5 g S shaken with 10% hydrochloric acid, The hydrochloric acid
B c & * o extract was separated and neutralized with sodium bicarb-

onate solution, and the precipitated ester was filtered to
give 0.75 g (70%) of product.
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Compounds 11 and IV were hydrolyzed to I by refluxing them in an alcoholic solution of potassium
hydroxide for 4 h,
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