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Abstract— The intramolecular Mannich  reaction of  (8)-2-(a-hydroxyethyheny-

imidazole with primary aromatic amines Ha-g and Tormaldehyde has been shown (o

furnish a new class of heterocyelic compounds: (18)-4-aryl-4, S-dihydro-f-methyl-tH .

3H-{1, 3, S|oxadiazepina |5, 6-ajbenzimidazoles a-g. The antibacterial activity of these

compounds has also been evaluated.

INTRODUCTION

The discovery that 5, 6-dimethylbenzimidazole is an integral part of the chemical structure of vitamin B2 hasled 1o
massive research effort dirceted towards synthesising new  bensimidazole compounds Tor pharmacological
sereening. In faet several synthetic benzimidazoles were Tound uselul therapeutic ugcnl.\2 ter combat human and

velerinary discascs.

The N-Munnich bases of benzimidazoles are reported (o possess antibacterial, anthelnvintic and anti-inflanmatory
rn‘opcrlics.3 In carlier reports preparation of N-Mannich bases was accomplished employing sceondary amines,
while polymeric products were obtained with primary aromatic amines. However, in a previous pupcr4 we deseribed
the preparation of N-Mannich bases of 1, 2, 3-benvotriazoles in good yield, using primary aromatic amines. These
compounds also exhibited varied degree of antibacterial activity. In the present studics, intramodecular Mannich
condensation of  (8)-2-(a-hydroxyethyDbenzimidavole ¥ with primary aromatic amines Ha-g and Tormatdehvde

)

resulting in the formation of a new class of heterocyclic compounds: (18)-4-aryl-4.5-dilwdro- l-methy - TH3H-[ 13,

Sloxadiazepino [35, 6-albenzimidaroles Tla-g are described.

{$)-2-(e-Hydroxyethyl)benzimiduzole 1 on reaction with 3-acctylanitine and formalin (37%) onder Mannich
conditions alforded Mla. The iv spectrum ol the condensation product Hla showed intense absorplions al 1678
{(C=) and 1145 em’ (C-0-CY and absence of the characleristie absorptions duc to -OH and -NH proups. Further,
its 300 MHz "Henmr spectrum (Table 1) indicated the presence of two methylene groups as double doublets”
centred at & 544, =14 7Hy; & 599, T=14.7Hz and & 500, J=119Hz; & 554, 1= 1E91. A doublet al d1.84,

I=0.5Hz for C-CHs group and the methine proton appearing as quarlel at & 4.80, 1 = 0.5H7 suggested the presence
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of -CHCH3 moicty in [Ha. Its mass spectrum showed molecular jon at m/z 321 corresponding 1o the molecular
formula €011 19N302. The *Conmr (Table 11} also accounted for 19 carbon atoms; the two methylene groups

appeared al 3 5099 (C-3) and 9 85.39 (C-5).

Table 1: *H-Nmr data of Hlag

- . . ~H Al
No. | Compound No. Aromatic protons of Ci-CIL | C-F -{1 -5 Substituted Ayl group
Mol Formula Benzimidazole NI u
8. Itn| .| &) &, )1 AL
Ci-1 1
4.1y & 11
1L it 7.69(m)  211-230(m) L&) 486(q)  SAAQ HE) SO 1T 275 (s, 311 -COCH)
Crol (a2 I=465 =058 599¢d. 111) 554 (d, 11} 7.11-7.30 (m, 311 arom)
Jgem = 1170 Jgem=11.8 T52{m. 111, 11-2)
T 7Im)  FOS-ZA6(m)  LOI)  SO(g) 542 11} SAS(AIFD)  1ST(L AT =70 .0CH-CF sy
ollnN:Oz =45 I=05 G (L N S0 D 407 (g 2L T=70.-OCH-CH )
Jpem = 14.50 Jpem =119 620 (dded, T =00, 1= 15,
IT=74. 151
GEO (A, HLT=1.5.1=82 [1I-0):
.90 (ddd. ML I=00. 1= 1.6
J=73 114y
TARtdd. L T= 16 1=T77 1]-%
il TIHM) TA6T25(m)  186id)  A8S(q) S0 (AT SOOI 686 (dd AL T=23 =068 11210
Cr 1 haCINOY I=65 J=65 STy 540 (. 1H) TO02(dd 2L T=3 =05 11-3, 5}
Yeem= 1470 Jpem=118
NI T] TI3m)  TASI3Lm)  L88()  4MI)  SSRAUID Sl 685 (dd 2L F=22 =90 11-2 1)
CrElisB3rN0 J=65  F=05  S8I(dUH) 546 (dIN) 709730 (m. 20 113 5)
Jgem = 14.60 Jeem=116
s Hle 772Am)  T19-732(m)  18S(d)  499(q) 5SSOI SOU(AIH) 673 (dd. 20L0 =20 =68 (1.2 )
CrrH s IN:Q J=65 I=065 S80(d. L)y 546 (d.LH) T4 (dd. 21L T =21 T=08.11-3.5)
Jgem= 1460 Jrem=1 168
6 NP TIMd) TI7A3m) 183(d)  4B6ly)  SAB(A1) SO9(LIE) 293{ 401 0=4.6, CTL-N-CIHEO;
ColINA02 J=72 i=065 I=65 578 (d. 1D 539 (d. 11D A AL =5 CRD-O-CL )
Jpem = 450 Jgem=11.8 6.02¢d, 2L I=88. I[-2.0)
7 lilg 785(m) 72173 196(d7  S001¢g)  ST5(a. 1) S21qdalh) 73S(d 2L T=89. H2 0

CirllishN 05 F=65 I=65 645 (Bt S.7L{d.11T) 700 (d, 21L T=8211-3. 5
: Teem= 1496 leem=1210 498 (s. 211 SOLNI[2)
*Recorded in Pyridine-ds

On the basis of above spectroscopic data, the condensalion product [Ha was lormulated as (18)- 4-(3-acelvl-
phenyl)-4,5-dihydro-1-methyl- 1H,3H-[ 1,3,5]oxadiazepino] 5,6-aJbenzimidazole not reported previously, However, in
a rclated study  Ishiwata  and  Shiokawa® reported  the  Tormation  of 1,3 4,5-tetrahydro-d4-methy
[1,3,6]exadiazepino3,4-a]benzimidazole  through  intramolecular Mamnich  reaction  of  2-alkylaminomethyl-

benzimidazole.

I is conceivable that the condensation product 11a was formed through a concerled reaction mechanism involving

intramolecular Mannich condensation. The sequence of reactions is believed (o proceed with the Mannich reaction
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Table 11 "C-Nmr chemical shift
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assignments of Hl-a

10 1 H 12 ‘ :
10g N _CHy No.  Carbon No. & No. Curbon No. '),
s \>11nS’/
8 2 L. C-1 73.05 11. o2 18,25
7 SN 9 2. C-3 50.09 12. Co13 137.04
Sk,, J3 3, C-5 85.39 13, C14 (22.00
N 4, C-6a 141.58 14, C-15 134.82
13 5. C-7 116,70 15. C-10 123.33
'8 14 0 6. C-8 121.94 16, C-17 129.54
” 7. CY 120.11 17. C18 122.00
8, C-10 108.50 18, C-19 197.70
V7 15 C19_C2H03 9, C-102 14558 1% ) 20,34
16 . C-11a 150,62

t -NH of benzimidazole. The resulting N-Mannich base then condenses with another molecule of Tormaldehs de

lorming the aminomethanol Tollowed by imtramolecular condensation with climination of water Torming Hia

(Scheme 1).

R R
{a) 3-COCH.
>_ _ (b} 2-0CHH;
C " HOHO o+ N (c) & c12 :
{d) &-Br
(e) L1
I 11a-
a9 (f) 4-Morphelino
N\ (g ) 4-SO07NM?
S >—C—CH3
4+ HCHO — =
2_N R
H
12
: ! _-CHy
\> c —CHj
—H20 3
‘ H /CHzOH ) "‘:!C‘*NLCH2
Chy—N
R 62 ™2
R
.
SCHEME .1, 11¢-8 >

Similarly imtramolecular Mannich condensation of (S) 2-(a-hydroxyethyl)benzimidasole with other primary

aromatic amincs Hb-g and formatin afforded condensation products Hib-g.

Compounds Ma-g  were also iested for antibacterial activity against Streprocecens fucc
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wlis, Staphvlococens aureus.,



Baciifus subiifis (Gram positive); Escherichia coli, Pseudomonas sp., Satmonella typhii and Salmonella para B (Gram
ncgalive). The resulls indicated g to have maximum activity against both types of oeganisms Tollowed by 111, [a
and H1Tin order of activity. [e was active against Gram negative bacteria only, while THe and 1d did not show any

signilicant activity.

EXPLRIMENTAL

Melting points were taken on a Buck 510 mehing point apparatus and are uncorrected. The i spectra were
measured in KBr on a JASCO A2 spectrophotometer. The 'y and I3C—nmr spectra were recorded in CDCE on
Brucker AM-300 ASPECT 3000 spectrometer using TMS as internal reference. Mass speetra were 1aken on
Finningen MAT 112-5 and MAT 312 spectrometer connected 10 PRDP 1134 and MAT 188 compuler. The uy
~prectra were measured on a JASCO Model 7800 UV/VIES spectropholometer in methanol, unless otherwise stated.

The optical rotations were measurcd on polartronic-D-polarimeter.,

Preparation of (8)-2-(c-hydroxycthylhenzimidazole (1)

(-)-(8)-2-(a-Hydroxycthyh benzimidazole was prepared by the condensation of o-phenylencdiamine and (8)-lactic

acid in presence of HCHaccording (o the procedure reported by Phillips.”

General procedure for preparation of (1Ha-g)

t
2-(a-Hvdroxyethyl)benzimidazole 1 (0.01 mol) was dissolved in boiling methanol (20 mly. Formalin {2 ml, 37%).
subsituted aromatic amines Ha-g (L0 mol) and acetic actd (0.5 ml) were added o it with good stirring. Alter the
addition was over, refluxing continued tor another 2 b and then keft overnight at room temperature. The solent was

removed invacuo and the resulting residue on erystallization from appropriate solvent gave Hla-g.

(15)-4-(3-Acctylphenyl)-4, S-dihydro-1-methyl-1H, 3H-[ 1, 3, SJoxadiazcpino |5, 6-ajbenzimidazole (1Ha)

Prisms [rom methanol (32%2), mp 103-1647 le]32 + 78" (¢ = 3.80, chlorolorm), Uv: 400 {Jop ¢ 2.82), 322 (log £ 314).
277 (log £ 3.50) and 232 nm {log £ 4.15). Tr: 1678 (C=0), 1600, 1580 {arematic), 1540 (C-Nyand 145 (C-O-Ch e 'l
{H-Nmr {Table T} and BConmr (Table ). Mass: my/z (rel.ine.); 320 (MY, 28), 291 (6, 276/ (26), 230 (31, 195 (1}, 174
(18), 158 (8), 144 (100}, 133 (31), L1% (20), 104 (12), 91 (8), 77 (22} and 65 (7). Anal. Caled for CroblgNaO2: C.

71.02, H, 5.90; N, 13.08. Found: C, 71.10; H, 5.96; N, 13.07.

{8)-4-(2-Ethoxyphenyl)-4, 5-dikydro-F-methyl-1H | 3H-[1, 3, Sloxadiazepino |5, 6-a[benzimidazole (111)

Needles from cthyl acclate-petroleum cther (57%.), mp [83- 1847 |a}%2 + 1177 (¢ = 1.07, chlorolorm). Uv: 399 (log
2.96), 278 (leg € 3.92) and 241 nm (log e 4.12). Ir: 1619, 1580, (aromatic), 1395 (C-N), 1142 (C-0-C) em ™. "H-Nna

(Table 1. Mass: m/7 (rel. int); 323 (M1, 56), 203 (16), 278 (50), 264 (2), 248 (1.5), 174 (43, 149 (00}, [ (23), 133
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(16), 120 (100), 117 (16, 93 (17}, 83 {22), 77 (16) and 65 (23). Anal. Caled lor CjoH2iN302 €, 70.58; H, 0,500 N,

13.00. Found: C, 70.61: H, 6.55; N, 12.97.

(S)-4-{-Chlorophenyl)-4, 3-dihydro-1-methyl-1H, 3H-[1, 3, SJoxadiazcpina [5, 6-a [benzimidazole (Hc)

Prisms from cthyl acetate-petrolcum ether (609), mp 170-1719 i(z]gz 4+ 186.57 (¢ = 1.5, chloroform). Uv: 399 (og ¢
3.25), 277 (log € 3.89) and 249 nm (log & 4.34). Ir: 1620, 1580 (aromatic), 1360 (C-N) and 1150 (C-0-C3 em’™
YH-Nmr (Table 1). Mass: m/z (relint); 313 (M T, 50), 285 (10), 283 (24), 279 (21), 208 (593, 175 (8), 174 (13). 159
(110, 148 {20), 144 (100), 139 (71), 138 (39), 131 (14}, 18 (28). 111 (18), 108 (8), 99 (9. 83 (10}, 77 (V). 75 (40) andd

i1 (7). Anal, Caled Tor CraH 1CINGO: C, 65.08; H.5.10: N, 1339, Found: C, 6497, H, 5210 N, 1342,

(5)-4-(4-Bromophenyl)-4, 5-dihvdro-1-methyl-TH, 3H-[ 1, 3, SJoxadiazepino |5, 6-a|benzimidazole (111d)

Newdles from ethyl acetate (68%.), mp 1741757 |1x|62+ 1287 (e = 2.0, chloroform). Uv 3459 (log e 3.0:4), 277 (lop
4.10) and 249 nm (log £ 4.48), Tr: 1614, 1598 (aromatic), 1560 (C-N) and 1158 (C-0O-C) em’'. "H-Nor (Tabie 1.
Mass: m/z (rek int); 358 (M ¥, 24), 328 (22), 327 (22), 314 (26}, 233 (1), 183 (282). 174 (1), 164 (8), 156 (12, 145
(36), 144 (100), 131 (12), 118 (20), 104 (5), 93 (7), 83 (25), 77 (16) and 63 (6). Anal. Caled for C7H BN €,

50.98; H, 4.47, N, 11.73. Found: C, 57.00; H, 4.51; N, 11.09.

(5)-4-(4-Todophenyl)-4, 5-dihydro-1-methyl-1H, 3H-] 1, 3, Sjoxadiazepino |5, o-glbenzimidazole (Hc)

Needles [rom ethyl acetate-petroleum cther (6952), mp 220-2307 Ialg2 1 18187 (=000, chilorolorm). U 30
(log £ 3.45), 272 (log & 3.89) and 252 nm (fog £ 4.33). Ir: 1619, 1582 (aromatic), 1360 (C-N) und 1150 (C-0-C) em”
"H-Nmr (Table 1). Mass: méz (rel. inl); 405 (M1, 42), 373 (17}, 360 (34), 321 (3), 270 (4). 231 (60), 204 (6). 183 (7).
174 (12), 157 (8), 144 (100), 130 (12), 118 (24), 104 (12), 84 (21), 77 (42) and 63 (12}, Anal. Caled for CrH 1IN0

C, 50.37; H, 3.95; N, 10.37. Found: C, 3034, H, 4.03: N, 10.34.

($)-4-(4-N-Morpholinophenyl)-4, 5-dibvdro-1-methyl-1H, 3H-[ 1, 3, 5] oxadiazeping |5, 6-albenzdmidazole {1111

Prisms from ethyl acctate-petroteum cther (49%), mp 222-223% [a]g? + 150,127 (¢ = LOA, chloreform}. Uve 300 {og
£ 3.14), 300 (log e 3.51) and 256 nm (log & 4.35). Ir: 1620, 1380 {aromalic), 1560 (C-NY and 1150 (C-0-C) em™!
"H-Nmr (Table 1). Mass: m/z (rel. int.): 364 (M7, 36), 330 (8), 319 (4), 230 (3), 190 (100). 167 (4), (43 (7). 131 (.
H18 (R), 164 (6), 83 (39), 78 (10) and 65 (6). Anal. Cated for CaiHnNsO2: €, 69.23; HL 0.59; N, 1538, Foumd: C,

69.16; H, 6.62; N, 15.43,

(8)-4-(4-Sullamidopheayl}-4, 5-dihydro-1-methyl-1H, 3H-| 1, 3, Sjoxadiazepino [5, 6-ajbenzimidarole (1)

On usual work up a gummy solid was obtained which was dissulved in 5% NaOM, acidificd with SN-FICH and the

precipitaied solid was filtered, washed with water and dried. The resulting amorphious powder (3070 ) mp 2342357
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[e] 32 1 114° (c=0.88, pyridine). Uv (in DMF): 399 (log e 3.14), 272 (log ¢ 4.57) and 265 nm (log » 4.30). 1z 3160
(-NH2). 1600, 1585 (aromatic), 1510 (C-N), 1140 (- SO2NH2) and 1158 (C-(3-C) em™ . "H-Nmr (Table 1). Mass: m/s
(rel. int.); 358 (M1, 1), 313 (1), 262 (2), 239 (2), 185 (4), 162 (21), 148 (18), 118 (100}, 91 (42) and 64 (6). Anal.

Caled lor C7H1gN4038: C, 56.98; H, 5.06; N, 15.63, Found: C, 57.01; H, 5.14; N, 15.59.
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