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Abstract—O-Phenylenediamine reacts with aliphatic aldehydes in the presence of a catalytic amount of a
rhodium complex, [RhCI(NBD)],, in ethyl alcohol solution at 180°C for 4 hr to give the corresponding
1-alky-and 1, 2-dialky-substituted benzimidazoles in good yields. Thus, 1-methyl-, 1-ethyl-2-methyl-,
1-propyl-2-ethyl-, 1-butyl-2-propyl-, 1-pentyl-2-butylbenzimidazole derivatives are readily obtained from o
-phenylenediamine and methanal, ethanal, propanal, butanal, or pentanal respectively.
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Table 1. Rhodium- catalyzed synthesis of substituted benzimidazoles from o- phenylenediamine

and aliphatic aldehydes. ¢

Exp. No. Diamine Aldehyde Product Yield (%) ?
1. o-Phenylenediamine HCHO (aq) 1-Methylbenzimidazole 38
2 o CH,CHO 1-Ethyl-2-methylbenzimidazole 45
3. ” CH,CH,CHO 1-Propyl-2-ethylbenzimidazole 58
4, ” CH,(CH,),CHO 1-Butyl-2-propylbenzimidazole 55
5 ” CH,(CH,),CHO 1-Pentyl-2-butylbenzimidazole 46
6 ’” CH,COCH; No reaction -

®Under argon at 180 for 4 hr. Molar ratio . o-Phenylenediamine/aldehydes =40 mmol/85mmol.

Rhodium complex : 0. 03 mmol.

® Determined by the isolated yield. Based on the amount of o-phenylenediamine used.
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Table 2. Analytical data of substituted benzimidazole derivatives.

Exp. B. P. wy_ 13/ .
No. (€ /mmHg) H-, *C-NMR (&, ppm) and Elemental Analysis
1. 73/0.35 (DM S0-d, +CDCl;) :3.80 (s, 3H, CH,), 7. 06-7. 73 {m, 4H, Ar), 7.90 (s, 1H, CH).

2. 75-6/0.23
3. 105-6/0.25

(CDCl,) :1. 29 (t, 3H, CH,), 2. 58 (s, 3H, CH,), 1. 97 (m, 2H, CH,), 7. 03-7. 83 (m, 4H, Ar).
(CDCl,) : 0.90 (t, 3H, CH,), 1. 43 (1, 3H, CH,), 1. 97 (m, 2H, CH,), 2.83(q, 2H, CH,),

3.96(t,2H, CH,), 7.10-7. 90 (m, 4H, Ar).

C-NMR (CDCL) :

11.2 (q, CH,), 11. 8 (q, CH,), 20.6(t,CH,), 22.9 (¢, CH,),

44.7(t,CH,), 109.5(d, CH), 119.0 (d, CH), 121.6(d, CH), 135.4 (s, C),

142.9 (s, C), 156.1 (s, C).

Caled for C,,H 4N, : C,76.55; H, 8.57; N, 14. 88.
Found: C,76.50; H, 8.55; N, 14. 90.

4. 102-3/0.20 (CDCly): 1.00(t, 1,6 H 2CH,), 1.63-2.23(m, 6H,3CH,), 3.00 (t, 2H, CH,),
4.10(t,2H, CH,), 7.06-7.66 (m, 4H, Ar).
5. 115-6/0. 27 (CDCly): 0.93(t, t, ,ZCHa).l 16-2.00 (m, 8H, 4CH,), 2. 73-3.13 (m, 4H, 2CH,),
4.60 (t,2H, CH,), 7. 06-7. 66 (m, 4H, Ar).
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Fig. 1. Proton-decoupled *C-NMR spectrum of
1- Pr- 2- Et- benzimidazole.
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Fig. 2. Proton-coupled *C- NMR spectrum of
1. Pr- 2- Et- benzimidazole.
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