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Abstract. - The reaction of 1.2-diaminobenzimidazole 1 with one equivalent of l-aryl-2-bromo-3-
phenylpropanones 2. in methanol, leads to the formation of 2-Aryl-3-benzyl-9-aminoimidazo[ 1.2-
ajbenzimidazoles 3. The structure elucidation of the products is based on detail nmr analysis of 
experiments such as 'H.COSY. NOESY. 15C. DEPT. HETCOR and COLOC. 

Introduction 

The incorporation of an imidazole nucleus, a biologically accepted pharmacophore in the 

benzimidazole molecule has made it a versatile heterocycle possessing a wide spectrum of 

biological activities. As benzimidazole are associated with antiparasitic [1-3]. CNS depressant and 

anti-inflammatory activity [4-6] and pharmacological activities [7-10], one may well expect the 

imidazobenzimidazole to display potent biological activity against different parasites and 

physiological disorders. 

Cvclization reactions of 1.2- diaminobenzimidazole with a-bielectrophile reagents afforded five- or 

six-membered rings [11-13], In previous works [14-17] we have shown that reaction of ortho-

diamines with α-bromoketones is a good synthetic procedure in order to obtain condensed 

pyrazine systems. Additionally, the reaction of heterocyclic amines with a-bromocarbonyl 

compounds is a versatile method for the synthesis of fused imidazole ring [18-21]. 

Results and Discussion 

In the present work, we studied the reaction of 1.2-diaminobenzimidazole with a -

bromodihydrochalcones 2 (2-bromo-l-aryl-3-phenylpropanones). A solution of equimolar amounts 

of diamine 1 and 2 were refluxed in methanol. After cooling the generated precipitate was filtered 

off. to give the corresponding imidazo[1.5-a]benzimidazole 3a-e (Scheme 1). 
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Comp. R R . M p . , ° C Yield, % 
3a Η Η 211 28 
3b Η c h 3 220 37 
3c Η CI 221 39 
3d c h 3 Η 169 23 
3e c h 3 CI 194 28 

Scheme 1 

Because of diamine 1 contains non-equivalent amino groups at the ortho-position and additional 

nucleophilic nitrogen atom at the position 3. the regioisomeric cyclization products 3 and 4 were 

expected. However, the formation of a single product was observed in all cases. We assume that 

reaction is believed to proceed via initial displacement of HBr by nucleophilic reaction (SN? via) of 

ring nitrogen atom followed by the facile closure of the intermediate (Scheme 2). as is described in 

papers [18-19], 

PhCH 

1 + 2 YYN< 

NH, 

Ο 
N H j 

Br" 

PhCH,x Γ I 
R' 

-HBr 

Scheme 2 

In order to confirm it. we made a theoretical studies [22] on compound 1. We determinate the 

HOMO contribution in nitrogen atoms involved in this step. We found that the imino nitrogen had 

15.8 % meanwhile the amino nitrogen had only ca 1% in orbital HOMO contribution [23]. this 

confirm that the nitrogen in imino group is much nucleophilic than the amino group (graphic 1). 
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•i&ttt 
Gräfte 1. HOMO CONTRIBUTION OF COMPOUND 1 

In the same way we purpose that the structure of compound from the reaction of 1 with 2 is 3 
instead 5 (Scheme 3). 

Scheme 3 
This is supported in COLOC studies in witch we can observed that in the structure 3 the interaction 

of the methylene is first with C3 and then C2. meanwhile in the structure 5 the interaction of this 

methylene change firstly with C2 and then C3 as shown in figure 1. 

Figure 1. Coloc studies 

Structural assignment of compound 3 was made on spectroscopic grounds. The infrared spectrum 
of 3a-e showed typical absorption between 3318-3115 cm'1 (NH:). and 1640-1619 cm"' (C=N). 
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The 'H-nmr spectra of compounds 3a-e showed the geminal protons joined to benzyl methylene 
group at δ 4.65-454 ppm. The protons of the NH> group appear as a singlet at δ 5-84-5.59 ppm. In 
addition, a multiplet signal is observed in the spectra of 3a-e related to aromatic protons (δ 7.95-
6.80 ppm). The alternative structure 4 could be ruled ou t because in the 'H-nmr of new obtained 
compounds appears the signal corresponding to NH2 group at position 9 of tricyclic system. The 
'H-nmr data for all products are summarized at the Table 1. 

Table 1. "H-NMR Chemical Shift (δ) for Compounds 3a-« (DMSO-d*. 300 MHz) 
Comp. CH3 CH2 NH2 Aromatic 

3a — 4.57 5.84 6.80-7.82 
3b 2.27 4.54 5.74 6.92-7.78 
3c — 4.57 5.79 6.83-7.95 
3d 2.15:2.32 4.65 5.59 7.02-7.90 
3e 2.19:2.34 4.58 5.61 7.05-7.86 

In the 13C-nmr spectra (DEPT) the number of signals belonging to tertiary, secondary and 

primary carbons atoms for 3a-e compounds could be determined ( Table 2). 

Table 2. 13C-NMR Chemical Shift (δ) for Compounds 3a-e (DMSO-d*. 300 MHz) 
3a 3b 3c 3d 3e 

CH3 — 20.6 — 19.0. 19.9 18.9. 19.3 
CH2 30.1 30.2 30.1 30.0 29.9 
C-2 138.5 138.6 138.2 138.8 134.2 
C-3 115.9 115.5 116.4 115.6 116.0 
C-4a 137.2 137.2 137.3 135.5 135.4 
C-5 109.7 109.6 109.7 110.1 110.1 
C-6 119.5 119.4 119.6 127.3 127.7 
C-7 122.9 122.4 123.1 130.8 130.9 
C-8 110.7 110.6 110.7 110.1 1 1 1 . 1 
C-8a 122.1 122.2 122.1 120.4 120.3 
C-9a 148.4 148.3 148.0 148.4 148.3 
c, 135.4. 139.8 137.2. 140.0 130.9. 138.6 127.1. 139.3 130.4. 138.0 
Co 126.5.127.5 126.5.127.5 127.5.128.0 125.8. 126.0 127.2. 127.7 
r 128.4.128.8 128.7.129.0 128.4.128.8 127.9. 128.3 127.9. 128.3 
Cp 126.4. 127.5 126.4. 135.5 126.5. 134.4 126.8. 127.3 126.0. 134.2 

Conclusion 

We have described in this paper the preparation of 2-Aryl-3-benzyl-9-aminoimidazo[1.2-
ajbenzimidazoles in the reaction of 1.2-diaminobenzimidazole with one equivalent of l-aryl-2-
bromo-3-phenylpropanones in methanol. The orientation of reaction was determined by COLOC 
experiments. The results demostrate the versatility and a high regioselectivity of this process. 

Experimental 

All melting points are uncorrected. The ir spectra were recorded on a ATI-Mattson 
spectrophotometer. The uv-vis spectra were recorded on a Shimadzu UV-160 A spectrophotometer 
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on ethanol solution. The 1D and 2D nmr spectra were determined in Varian Gemini 200 and Varian 
Unity 300 spectrometers instrument. All spectra were determined in deuteriochloroform solution 
containing tetramethylsilane as internal reference with chemical shifts expressed downfield from 
TMS. Mass spectra were obtained with Jeol SX-102 mass spectrometer. Elemental analysis were 
determined on a LECO CHNS-900 analyzer. 

2-Aryl-3-benzyl-9-aminoimidazo[ l^-aJbenzi inidazoles 3. 

General Procedure 
A solution of 1.2-diaminobenzimidazole 1 (2.0 mmol) y l-aryl-2-bromo-3-phenylpropanone 2 (2.0 
mmol) was refluxed in 30 ml anhydrous methanol for 6 hours. The precipitate was collected by 
filtration. The solid obtained was recrystallized from ethanol to give the compounds 3a-€. The 
yields and the melting points were summarized in Scheme 1. 

2-Benzyl-3-pheDyI-9-aminoimidazo[l^-a]benzimidazoles (3a). 

This compound had ms. EI m/z (relative abundance). 339 (26). 338(JVT. 100). 323 (18). 322(60). 

(52). 261(22). 220(13). 161(1 l).l03(14). 

Anal. Calcd. ForC : : H l g N 4 . C. 78.08. H. 5.36. N. 16.56. Found. C.78.20. H. 5.28. N. 16.42. 

2-fenzyl-3-(4-methylphenyl)-9-amiDoimidazo[l^-a]benzimidazoles (3b). 

This compound had ms. El m/z (relative abundance). 352 (M.100) . 337 (19). 275 (18). 161 (15). 
Anal. Calcd. For Ο ? Η : 0 Ν 4 . C. 78.38. H. 5.72. N. 15.90. Found. C. 78.34. H. 5.68. N. 15.85. 

2-Benzyl-3-(4-chlorophenyl)-9-aniinoiinidazo[l^-a]beiizimidazoles (3c). 

This compound had ms. EI m/z (relative abundance) 374 (36).373 (28). 372 (MM00) . 358 (18). 
357(15). 356 (52). 295 (16). 160(10). 137(11). 

Anal. Calcd. For C - H p N j C l . C. 78.87. H. 4.60. N. 15.03. Found. C. 78.67. H. 4.68. N. 15.12. 

2-Benzyl-6,7-dimethyl-3-phenyl-9-amiaoiinidazo[ 1,2-a]benzimidazoles (3d). 

This compound had ms. EI m/z (relative abundance). 366 (MM 00). 351 (15). 289 (20). 160(20). 
Anal. Calcd. For C:4H;;:N4. C. 78.66. H. 6.05. Ν. 15.29. Found. C. 78.55. H. 6.10. Ν. 15.35. 

2-Benzyl-6,7-dimethyl-3-(4-chlorophenyl)-9-aininoimidazo[l^-a]beiiziinidazoles (3e). 

This compound had ms. EI m/z (relative abundance). 402 (34). 400 (MM00). . 385 (17). 323 (15). 

161 (12). 

Anal. Calcd. For C :4H : |N4C1. C. 71.90. H. 5.28. N. 13.97. Found. C. 71.85. H. 5.15. N. 14.01. 
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