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A study was made of the action of primary and secondary a-halogen
ketones on 1,2-di- and 1,2, 5, 8-tetrasubstituted derivatives of ben-
zimidazole. The peculiarities of the structure of the residues of the
ketone in position 3 of the quaternary salts of benzimidazole affected
the process of their intramolecular cyclization under the action of sodium
bicarbonate. A number of new di-, tri-, and tetrasubstituted de-
rivatives of pyrrolo[1, 2-ca]benzimidazole were obtained.

In continuing studies [1, 2] with the object of obtain-
ing new di-, tri-, and tetra-substituted derivatives of
pyrrolo [1, 2-a]benzimidazole for biological tests, it
was of interest to investigate in more detail the qua-
ternization by primary and secondary a-halogen ke~
tones of 1,2-di and 1, 2, 5, 6-tetrasubstituted deriva-
tives of benzimidazole, and also to elucidate the effect
of the peculiarities of the structure of the ketone resi-
due in position 3 of the quaternary salts of benzimida-
zole on the process of closure of the pyrrole ring.

It was found that during the interaction of 1, 2-di-
and 1, 2, 5, 6-tetrasubstituted derivatives of benzimida-
zole (XXXVII-XL, XLII) both with primary and secon-
dary a-bromoketones of the aliphatic, aliphatic-aromatic
and heterocyclic series in acetone, the corresponding
quaternary salts of benzimidazole (I-XIX, Table 1)
are formed. In certain cases with secondary bromo-
ketones there is a decrease in the yields of the salts
up to 28-36% (VI, X, and XV) which is apparently on
account of the lower stability of these halogen ketones
or spatial difficulties. The reaction does not proceed
so readily with the a-chloro ketones, and prolonged
boiling is required (up to 20 hrs in comparison with
1-3 hrs in the case of bromo ketones) to produce a
yield of approximately 50% (V).

The structure of the ketone residue in position 3 of
the benzimidazole salts has a much greater effect on
the process of their intramolecular condensation in an
aqueous solution of NaHCO; and on.the physicochemical
properties of the pyrrolobenzimidazoles obtained.
Thus halogenides of 3-phenacylbenzimidazole (IV-VI,
XI-XIIL, XVI, XVIII, and XIX), irrespective of the na-
ture of the substitutes in the n-position of the benzene
nucleus of the ketone, readily undergo cyclization with
the formation of the corresponding 2-arylsubstituted
pyrrolobenzimidazoles (XXII-XXIV, XXVIII-XXX,
XXXII, XXXV, and XXXVI, Table 2).

Bromides of benzimidazole (I, IT, VII-IX, XIV, and
XVII, Table 1), containing residues of aliphatic and
heterocyclic ketones in position 3 are also converted

*For part XXXIX, see [11],

into alkylpyrrolobenzimidazoles with satisfactory
yields. These substances, asdistinct from the arylpyr-
rolobenzimidazoles, have low melting points or are
liquid compounds unstable in air. For the analysis they
were characterized in the form of hydrochlorides or
picrates (XX, XX, XXV-XXVII, XXXI, XXXII, and XXXV,
Table 2).

On heating the bromides of 3-{o-phenylacetonyl)
benzimidazole (IIT, VII, and X, Table 1) in an aqueous
solution of NaHCOj, the reaction proceeds in a differ=
ent manner. In the case of compound VIII pyrroloben-
zimidazole (XXVI) was obtained with a satisfactory
vield. Compounds III and X undergo cleavage with the
formation of the corresponding 1, 2-diakylbenzimida~
zoles (XXXVII and XL), as has been observed for cer-
tain halogenides of 3-8-ketoalkyl{aralkyl)imidazole
[3, 4]. One should note that electron donor substitutes
(CH; group) in the benzole ring of 1, 2-disubstituted
derivatives of benzimidazole have no effect either on
their reaction of quaternization, or on the process of
cyclization of benzimidazole salts,

After the experimental part of our article had been
completed, a letter to the editor by F. S. Babichev and
A. F. Babicheva [5] appeared in which it was reported
that these authors, independently of our studies [1, 2],
synthesized certain derivatives of pyrrolo[l, 2-a]ben-
zimidazole by an analogous method.

EXPERIMENTAL

1,2-Dimethyl, 1~Ethyl-2-Methyl~ and 1-Methyl-2-Benzylben~
zimidagoles (XXX VI-XXXIX) were prepared previously [2].

1-Methyl-2-ethylbenzimidazole (XL) was obtained by methylation
of 2~ethylbenzimidazole [6] by two methods. With methyl iodide (as
described for the synthesis of 1-methylbenzimidazole [7]) and with the
methyl ester of benzosulfo acid (as described for the synthesis of 1, 2-
dimethylbenzimidazole [2]). The yields were 66% and 87% respectively,
Bp 148-150" C. Picrate, mp 245-246° C, According to data in the
literature [81, the mp is 54,5-55.5" C. The picrate has an mp of 235~
236° C.

2, 5, 6~ Trimethylbenzimidazole (XLI) was obtained by boiling 4, 5-
diamino-o-xylol with acetic acid, as deseribed for 2-methylbenzimida-
zole [61. Yield, 97%, mp. 235-237 C (from dimethylformamide),
According to data in the literature [9], the mp is 233~234° G, and
according to other data [10], the mp is 229-231° C,

1,2, 5,6~ Tetramethylbenzimidazole (XLII) was obtained by meth-
ylation of compound XLI with methyl iodide in an analogous manner
to compound XL. Yield 86%, mp 165-187 C. According to data in
the literature [9], the mp is 164" C.

Halogenides of 1,2-dialkyl-3-B~ketoalkyl(aralkyl)benzimidazole
(I-XIX, Table 1) were prepared by the interaction between compounds
XXXVI=XL, XL and o~halogenketones according to a previously de-
scribed method [21.



KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

642

‘BL'G § 1% ‘PIBIMDIED “pH'8 § 19 PUNO] “TIAUSTUI=8 *H *Dp
*aproy3 Sulpuodsaiiod ayp Juasatdar A punoduro),

“(FIA) SELT (I) €TLT :0ue (snyesedde o -y} Sy} UI [IO SUYISBA UI POPI0o21) Ba10adS MY oyl W1 | wd uf O34 yo sonpea aYlq
“(1IAX pue ‘TIIAIII) [oUBY}S SNOIPAYUER WO JDUID

yum uopeudmaid 4q pue ‘(JA) 10UBY1S ‘(XIX-TIAX PUB ‘AX-XI'HAA‘AI'I‘D) [OUEYI? SNOIPAYUE WOL) UOIIBZI{EISAId £q palylind 2Jsm spunodiod oy} sISAjeut 103

98 161'9 |PESE | ¥V |¥V0S [609 |99°GE | €FP | LE0S ONAIG D | 862—¥a7 H yorg-v| H fHD | *HD | XIX
88 109°L 10¥VIZ | L9C |e1'19 | 9L |¥y918 | 19'G | 9208 OPNg'*H%'D | ¥886—3€T H SHOT H HD | fHD | HIIAX
96 |006 [199% | GI'9 |g0'%S |€36 |G8'63 | IVO 189€S QFNJES'H'D | 995—198 H fHD] H EHD | PHD | HAX
8L |106 (€Ll | OEF | %368 [60'6 |1¥Ll | 9% | 626 SOENIEHYHD | C12—€1g H YHOONPQ-u | SHD | fHD H IAX
0 |0gL [OP'15 | £9°G |eT'19 {eI'L |2g'1g | 06'S | 94719 OINIGHED |616—L15 | *HO EHD| SH%D | fHO H | AX
€8 [6LL — €8S L1099 |18 — 1006 | #1°09 OPNILSTHEYD |G18—¢€1G H SHD | SH*D | *HD H | AIX
¥8 16801 {9261 | /¥ | Ly'€S |SP01 {6861 | 197 {19°€S QNG HEID \OFZ—F¥T H YHPON®O-¢ | ®HD | *HD H 111X
LL — |8F9C | ¥I'V |PE6Y — | 91'9¢ | LE¥ |QI'6¥ OPNRIGRIH®'D | ¥62—EEG H YHDIg-d | fHD | fHD H 119:4
08 16L°L |¥2C8 | €89 |LI'09 {99 |19'38 | 98' |3009 OPNHL'HE'D 1825—938 H SHD| SHO | *HD H IX
86 10S°L | IWIT | 199 €119 |1LL 8512 | 996 | 1208 O°NIGH'D [gve—170 | *H°D fHD | *HD | 'HD H X
66 129°L |68°1C | 69F |09GS |S€°L | 1088 | L9V }1TES SONAAHHD 15326066 H pS'H'D| H SHED H X1
€9 |09L |T1¥°18 | L9 [€I'19 (8V'L |9L1G | LLS [1¥19 O'NJIE®HE'D L16—915 | *H°D fHD| H fHED H HIA
6L (106 [Z99C | §I'0 [ €0¥G {988 [$0'93 | 96'S | 06°€S OPNIGS'HY'D |295—198 | ®HD fHD| H fHED H [qlIA
9 |6¥'9 9881 | g€ [ 1599 |S29 |GI'8T | 1¥'G |L699 ONLEH®D |F¥3—Ebs | *HO YHIDSHD-d | H HD H IA
6F 1€08 (¥I'01 | L09 |66°19 |G8L l0g0l | ¥1°9 |¥L°19 OFH - *O*NID®H®!D |€15—113 H YH9)-O'HD¢| H EHD H pA
68 (6L |VvCTC | €€'Q |[LI09 |69L (%083 | 6€'S | LL69 OPNIFSTH®D | L86—SE8 H HEDEHDd | H SO H Al
69 |09, (¥&GE | €€C | LU09 | I8L 0833 | 696 {896% ONYFS'HED |812—L13 | “HD ‘HD| H ¢HD H I
88 | 198 |LI6VC | 199 |6E'G8 OV'8 |[83¥3 | 6L'9 |91'SS OPN3g'ZHD [886—9€% | “HD HOY H *HO H g1l
6L |G¥6 |88°92 | 9L°¢ |€93S # €6 | 0143 | $L'C |0VES O°NIGHHD |/88—4S8G | *HD SHO| H *HD H 1
I
b Njealw |0 il T I enuuoy ropdurg [P(AWO0RY oy o A o y [ Pumod
PIBLA 9% ‘paremore) 9 ‘punoyg 0, ‘AN e

»

! 19
nxloul:u/z

vz
g
ATHD A _\/x

a’N
T olqelL



643

CHEMISTRY OF HETEROCYCLIC COMPOUNDS

2927 14 1% ‘pajeno(e)

PLTT 1 1% ‘PUNOAg "9TET IG 1% ‘PRIVINOIED “LLET IE % 'PuUnOgy "D LY ST IIAXX JO 8§6q oyy yo dwr ‘[$] arnjeselry ayy ur ejep o) SUIpIossy ICHT N LI6°€ H {6885
D% ‘LOENFH®D - INY'H®ID foy paenore) dwl “L1'HL N ‘20 H ‘0L'8S D % ‘puno;g ~((duioodp ‘rajem wory) o L9S1-551 duwr ‘ore14 "omnd Apworyderfolewonyd sy
punodwod YL, "TTAUIMFHYD du 5 96 ‘XX JO 8seq 9Y3 JO [S] aumieion| oY) uf eiep 03 BUIPIOOIV 691 N % ‘PIlR[NOfe) “0€91 N :% ‘punog "(dwoodp ‘1ojem wosy)
D €S1-1§T 3o dW & ynm a1vm1d 60 €T [ 1% 'POIBMOIE] "bECL 1D (% punod, (SE'v) 897 ‘MIXXX (2Tv) 95T (09°¥) 69€ ‘AIXX (0T%) €97 "(0TF) €87 ‘(0%°c) Ot

‘IIXX :(2301) wu

Xeur

(ATXXX) 191EM PUT SPIWEBIIONAYISWIP JO 2INIXIWE T3y 8 4( XXX PUE ‘TAXX) RIBM DUT QUOIA0E JO 2IMIXIW | @
XXX-HIAXX' AIXX) 2prurewrioyifyisunp (IXXX PUe ‘THEXX ‘IIXX) 10Uty3o :(IXX) SU0Je08 (Woxy uonezneisdn £4q payrnd 230m spunoduiod syl sISAJRUe o4,

y ‘spunodwo) -(sniesedde ¢-Sqg 4yl UI SUONN[OS DI[OYOI[E Uf Papioasls) eijoads ANg “(XX) 1ouRys SnOIPAYUE WOy JOY0 yim uonendpeid £q pue
1 2 HIIAXX AXX) 2em {EAXXX PUE ‘AXXX THXXX

28 1E6L | Q8'F | 69D 882 | 68°F | 8299 3ENIGUHS'D | b08—E05 H YHeOIg-d | H | HD | SHD | IAXYYX
86 11300 | 199 | 28] S£°01 | 6L9 | €b'€8 SNSTHSID | 0G1—6¥] H SHO | H | f*HD |®HD | AXXX
06 [98°Q1 | veV | TH¥S| €61 | 81V | $TFS LOSNPHSD CONOTHIYD | 805—L0G H THD | H | *HD | *HD | AIXXX
16 %11 99% | 61°GL) LUHL | 96% | SL¥L SOSNH'HYD | 7L1—0LL H YHOONPO-w | SHOD | PHD | H | qIIIXXX
I8 |16€1) 0T% | PO°6S| 8TYI | 8EY | 8Y'6S LOSNEHD - ANPTHSID | €213l | SHD SHD | *H®D | °*HD | H XXX
98 [ILPT| 16°€ | 68°8G| €FFY | 10F | ¥T6Y COPNPH®D - ONPTHE'D | 661381 H fHD | *H*D} *HD | H IXXX
€8 — | ¥ | 080L] — | 00G |0z SOENFHED | bRI—erl H YHPONPO-¢ | *HO | *HD | H | XXX

16 (988 | Sk | GLE9| €8 | 9y | 62°€9 PNIGHHED | £91—391 H "HEDag-d | PHO | PHD | H | XIXX
16 |9L01] 619 | ¥0e8! 8y 01 | ge9 | 2res ENITHETD | 0261981 H SHD | *HD | ®HD | H |qlIIAXX
6L |SI'PI] ob'e | 2268 6OV | 1HE | 90°€S FOSNFHD - SINFIHUID | 641841 H pSSHYO | H [0 | H | TIAXX
78 [I6ETL 02% | G965 RUEY | 9I'F | 0CBS LOSNEHSD < INSIHS D | OFP1—68T ] SHD D] H | *H®D | H | IAXX
8L | 8G1| ¥V | BFVS| GLS) | LIt | €8VS LOENPHD - ANPIHPID | OF1—8gl | SHD SHO L H | *HPD | H | AXX

16 1¢e8 | 66G ) 89°68| 618 | 36'G | OV'S8 IN®HYY | g6l—I161 | CHD YHOSH®D-d | H | *HD | H [qAIXX
¥8 | ¥1°01| ¥8'G | €28L1 91'01 | €9'G | 99'8L ONYHED | gri—Iv] H YVHODORHD-d | H | 'HD | H | HIXX
29 19201 61'9 | vO'E8] 98'01 | S3'9 | €2'€8 ISR | gel—Ig] H HEDRHO-d | H | HD | H |qlIXX

0L |8€¢l| g9 | 8esS| goql | vL¥ | vb'SS COENEHOD INTTHSD) | 881981 | “H'D SHO | H | *HD | H | IXX

PLOJPEOV) L0L | 99°28] 1301} 69°9 | 08°LS O%HE - IOH *N'H®1D | 0911—FI1 | *HD SHO | H | 'HD | H | XX

N | ® ~ ° !z\,{% :\_}‘u o) [Rotdwy m.EEcwME o | o a a | u | punod
PIoIA 95 ‘perB(RIES % ‘punoy Do N V | ! uo

R BT
{ !

7 NNy

¢ d19BL




644

Pyrrolo[1, 2~B}benzimidazoles {XX-XXXVI, Table 2)were obtained
by boiling compounds I, II, IV=-IX, and XI~XIX in an aqueous solution
of NaHCOjz by previously described methods [1,2]. The bases of com-
pounds XX, XXI, XXV-XXVI, XXXI, XXXl and XXXIV were ex-
tracted with ether. Because of their instability they were characterized
as hydrochlorides or picrates. On heating compounds I and X under
the same conditions, extraction of the reaction solutions with ether and
addition of picric acid, picrates of 1, 2-dialkylbenzimidazoles XXX Vil
(mp 235-237 C) and XL (mp. 245-246" C) were isolated with yields
of 35% and 77% respectively.
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