INVESTIGATIONS IN THE IMIDAZOLE SERIES
LXX.* SYNTHESIS OF DERIVATIVES OF 1(9)H- AND
1H-IMIDAZO{1,2-01BENZIMIDAZOLES

V. S. Ponomar' and P. M. Kochergin UDC 547.785.5.07

Derivatives of 1(9)H- and 1H-imidazo[1,2~a]benzimidazoles were synthesized by the reac-
tion of 1~acylmethyl-2-chlorobenzimidazoles with ammonia and primary amines.

The preparation of 9H-imidazo[1,2-¢]benzimidazole derivatives by the reaction of 1-alkyl-2-amino-
benzimidazoles with a-halo ketones is well~known [2-7]. Heating o-phenylenediamine with 2-chloro-4,5~
diphenyloxazole gives a substance of unknown structure, for which the 1(9)H-2,3~diphenylimidazo[1,2-2]-
benzimidazole structure was proposed on the basis of the results of elementary analysis [8].

We have developed an original method for the synthesis of derivatives of 1(9)H- and 1H-imidazo[1,2-
albenzimidazoles, which has been previously reported only in brief publications [9, 10]. 1-Acylmethyl-2~
chlorobenzimidazoles (IN-X) {9, 14] were obtained by reaction of the accessible 2-chlorobenzimidazole (I)
[11, 12] and 2-chloro~5,6-dimethylbenzimidazole (II) {13] with a-halo ketones in alcohol or agueous alco-
hol solutions in the presence of an alkaline agent. When these compounds are heated with ammonia or pri-
mary amines in lower alcohols or dimethylformamide (DMF) at 140-180°C, not only does the chlorine atom
undergo nucleophilic substitution, but the intermediate 1-acylmethyl-2-amino(alkylamino, arylamino)ben~
zimidazoles are simultaneously dehydrated to give 1{9)H-imidazo[1,2-¢benzimidazole derivatives (XX,
XXXIV, XXXVII, and XLI) and 1H-imidazo[1,2-a]benzimidazole derivatives (XI-XIX, XXI-XXXIII, XXXV,
XXXVI, XXXVII-XLI, and XLID-XLVI, Table 1). All of the indicated compounds were synthesized in or-
der to study the dependence between their structure and biological activity.
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The structures of the three-ring compounds were confirmed by the IR spectra, in which the absorp-

tion bands of the CO group that are present in the IR spectra of the starting 1~acylmethyl-2-chloroben-
zimidazoles (II-X) are absent.

EXPERIMENTAL

2-Chlorobenzimidazole (I) [11, 12], 2~chloro-5,6-dimethylbenzimidazole (IT) {13}, and 1~acetonyl-
(p-methoxyphenacyl, p~bromophenacyl,a~acetothienyl)-2-chlorobenzimidazoles (II-VI) [14] were prepared
by known methods.

1-Phenacyl~2-~chlorobenzimidazole (VII). A solution of 3 g (0.02 mole) of I, 4 g (0.02 mole) of phen-
acyl bromide, and 0.8 g (0.02 mole) of NaOH in 50 ml of 50% methanol was stirred at 35-40° for 30~40 min

* See [1] for communication LXIX.
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TABLE 1. 1H-Imidazo[1,2-albenzimidazoles (XI-XLVII)2

Found, %

gg&’ga R R R” Mp, *G Empirical formula c | H I N c (‘Jal:, °I70 N }g;eld,
XI | H CH; CH,CH,OH 167169 Ci2H1aNsO 670 | 60 | 199 | 669 | 61 | 195 &
XII { H CH, CHCH=CH, 224226 CisH;sNs - CsHgN3O; 50,9 | 40 | 1921 518 37 | 191 ] 67
XII | H CHQ CH,CsHs 128—130 Ci7HisNs 780 | 60 | 163 | 781 | 58 | 161 | 93
XIV | H CH, CoHs 143—145 CisHisNs 774 | 54 | 173 | 777 | 53 | 170 | 57
XV | H CH,3 C¢H,CHg-m 204—206 Ci7H1sNs - CoHsN3Or 562 [ 37 | 173 | 563 | 87 | 171 | 54
XVl | H CHs CeHCHq-p 111—113 | CyHiN;-H0 734 | 61 | 150 | 731 | 61 | 150 | 64
XVIil | H CH, CsH,OCH;-p 113—115 Cy7HsN:0 - H,0 695 | 56 | 149 | 69,1 | 58 | 143 | 8
XVII | H CH, CeH,0C:Hs-p 122—124 C1sH7N;0 - H,0 700 | 59 | 134 | 699 | 62 | 136 | 53
XIX | H CH, a-CioHz 180—182 CaoHysNs - CeH3N;O7 594 | 3,7 | 156 | 59,3 | 34 | 159 | 47
XX | H CeH; H 285—287° CisHuNs 773 | 49 | 181 | 772 | 47 | 180 | 8
XK1 | H CeHls CH, 938—24 |  CigHigNg- HCI® 674 | 50 | 149 | 67,7 | 50 | 148 | 88
XX | H CeHs CH,CH,OH 166—168 Ci7HisN:O 735 | 56 | 148 | 736 | 55 | 151 | 8
XXl | H CeHls CHoCHoN(CHy)z | 192—194 | CoHzNy- 2CeHsNsOy 502 | 37 | 173 | 501 | 38 | 17,7 | 70
XXIV | H CeHs i-CHs 207—209 CieH19Ns - CHsN3Oy 580 | 42 | 159 | 579 | 43 | 162 | 82
XXV | H CeHs CeHyy 203—205 CayHaiNg - CeHsN30; 59,7 | 47 | 155 | 595 44 | 154 | 66
XXVI | H CeHs CH,CeH; 130—132 CooHizNs 816 53 | 129 81,7 53 | 130 92
XXVII | H CeHs CeHs 204—206 CoHisNs 8,7 50 | 139|815 49 | 136 | 71
XXVIL | H CsHs C¢H,CHs-m 188—1890 CoeH,y7Ng 8,7 52 | 132 | 8,7] 53 | 130 71
XXIX| H CeHls CeHCH;s-p 188—190 CaoHyp7Na 8,1 | 51 | 1287 81,7 | 53 | 130 | 65
XXX| H CeHs CHOHp 348—350° CaHisNsO 778 | 48 | 127 | 775 | 46 | 129 | 50
XXXI| H CeHs CsH,OCHg-p 205—207 CasH7N3O 778 | 51 | 122 | 779 | 50 | 124 | 88
XXXI1I| H CeHs CeH,0CHs-p 149—151 CasHisN:O - HoO 740 | 53 | 11,2 | 744 | 57 | 11,3 | &7
XXXIII| H CeHs a-CyoH; 212—214 CasHy7Ns 838 | 46 | 11,7 {835 | 48 | 1L7 | 45
XXXIV| H CeH,OCHy-p| H 205—297° CieHsNz0 727 | 48 | 159 | 730 | 50 | 160 | 83
XXXV| H CeH,OCH;-p | CH,CH,0H 188190 CiH17N50; 700 | 57 | 140 | 703 | 56 | 137 | &
XXXVI| H CeH,OCHgp | . CoHs 125—127 CaHisN;0 - H,O' 738 | 52 | 122 | 739 | 54 | 118 | 82
XXXVIl| H CsHyBr-p H 316—318P C1sH1BrN,d 578 | 33 | 134 | 577 | 32 | 135 | 64
KXXVIl H CeHBrp CH,CH,0H 184—186 CyrHiBrN;0° ¢ | 574 38 | 11,9 ] 57,3 | 40 | 11,8 | 87
XXXIX| H CeH,Br-p i-CsHo 295227 CisHisBrNs - CeHaNsOr 505 1 39 | 139 | 503 | 35 | 141 | 77
XL| H CeH,Br-p CeHs 182184 CaHy4BrN:8 651 | 37 { 11,0 650 | 36 | 108} 72
XLl H CeH,Br-p CeH,CH;-p 188—190 CaoHieBrNs - H,O 627 | 41 | 99 | 629 | 43 | 100 | 85
XLII| H 9-Thienyl | H 281—283° | CgHoN;S 649 | 38 | 175 | 652 | 38 | 176 | 34
XLl CH; | CH, CH,CeHs 192—194 CisHjgN; 793 | 69 | 144 | 789 | 66 | 145 | 83
XLIV| CHs | CHj CeHs 198—200 CisHiN; 785 | 64 | 153 |- 785 | 62 | 153 | 75
XLV! CH; | CeHs CH,CH;OH 163—165 CioH1sNsO 747 | 59 [ 138 | 747 | 63 | 138 | 59
XLVI| CHs | Cels n-CH, 211213 Ca1HysNj - CeHaN307 595 | 49 | 154 | 593.| 48 | 154 | 54
XLVII| CH; | CeHs CeHs 154—156 CasHysNs 81,9 54 | 124 [ 819 | 57 | 125 | 51

AThe substances were purified for analysis by crystallization: XI from water; XXII, XXVI, and XXVII from
agqueous methanol; XV, XIX, XXIV, XXV, XXXI, and XLVI from methanol; XIII, X1V, XVI-XVIII, XXVIII,
XXIX, XXX, XXX, XXXV, X3XVI, XXXVII, XL, XLI, XIJII-XLV, and XLVI from agueous acetone; XXI
from acetone—methanol (11:1); XII and XXXIX from dioxane; XX and XXIII from acetic acid; and XXX,

XXXIV, XXXVI and XLII from aqueous DMF. bwith decomposition. CFound: Cl 12.6%. Calculated: Cl
12.5%. 9Found: Br 25.3%. Calculated: Br 25.6%. ©Found: Br 22.9%. Calculated: Br 22.4%.fFound: Br

13.4%. Calculated: Br 13.4%. €Found: Br 20.7%. Calculated: Br 20.6%. hFound: Br 19.2%. Calculated:
Br 19.0%. 'Found: S 13.6%. Calculated: S 13.4%.
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and cooled. The precipitate was removed by filtration and washed with 50% methanol to give 4.5 g (85%)
of VII with mp 168-170° (from methanol). Found: C 66.3; H 3.9; C113.3; N10.4%. Cy;H{;CIN,0, Calculated:
C 66.5; H 4.1; C1 13.1; N 10.3%.

1-Acetonyl-2-chloro-5,6-dimethylbenzimidazole (VII). This compound was prepared by a method
similar to that used to prepare II-VI [14]. A product with mp 182-184° (from 50% methanol) was obtained
in 40% yield. Found: C 61.3; H 6.0; Cl 14.8; N 12.2%. C;,H;3CIN,O. Calculated: C 60.9; H 5.5; Cl1 15.0;
N 11.8%.

1-Phenacyl-2-chloro-5,6-dimethylbenzimidazole (IX). This compound was obtained by a method
similar to that used to prepare VII. A product with mp 173-175° (from methanol) was obtained in 88%
yield. Found: C 68.1; H 5.2; Cl 11.7; N 9.1%. C7H;sCIN,O. Calculated: C 68.3; H 5.1; Cl 11.9; N 9.4%.

1-(o=Acetothienyl)-2-chloro-5,6-dimethylbenzimidazole (X). This compound was obtained by a
method similar to that used to prepare II-VI [14]. A product with mp 178-180° (from methanol) was ob-
tained in 85% yield. Found: C 59.9; H 4.3; Cl 11.3; N 9.2; S 11.0%. Cy;H;3CIN,O8. Calculated: C 59.1;
H 4.3; Cl 11.6; N 9.2; S 10.5%.

1H-Imidazo[1,2~a]benzimidazole Derivatives (XI-XLVI, Table 1). A solution of 0.01 mole of ITI-X
and 0.02~0.021 mole of amine in 50 ml of methanol was heated at 140-160° for 6 h and cooled. The precip~
itate was removed by filtration and washed with water and ether. Evaporation of the alcohol mother liquor
and washing of the residue with water and ether gave an additional amount of product. In some experi-
ments, the reaction mass was cooled and poured into water, and the precipitate was removed by filtration
and washed with water and ether. The ammonia, methylamine, and ethylamine were used in large excess
as 20-25% alcohol solutions, and the reactions were carried out at 160-180° (6 h). Compounds XV, XVII,
XIX, XXXVI, XL, and XLI were similarly obtained, except that the reactions were carried out by refluxing
in DMF for 4 h. The colorless or pale-yellow (XXVII, XXXVI, XLIIT, XLIV, and XLVII) crystalline sub-
stances were soluble in most organic solvents and insoluble in water. Bases VI, XII, XV, XIX, XXIII-XXV,
XXXIX, and XLVI are oily substances and were characterized as picrates or hydrochlorides.
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