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Abstract: A series of some imidazolines and benzimidazoles were synthesized
from various aldehydes and 1,2-diamines in the presence of ceric(IV)
ammonium nitrate (CAN). The title compounds were prepared via one step
synthesis method. The simplicity of the reaction conditions with shorter
reaction time and with out use of column chromatography to get the pure
products in high yields makes this method more attractive for organic chemists.
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Introduction

Heterocycles form by far the largest of classical divisions of organic chemistry and are of
immense importance biologically and industrially. The majority of pharmaceuticals and
biologically active agrochemicals are heterocyclic while countless additives and modifiers
used in industrial applications ranging from cosmetics, reprography, information storage and
plastics are heterocyclic in nature. One striking structural features inherent to heterocycles,
which continue to be exploited to great advantage by the drug industry, lies in their ability to
manifest substituents around a core scaffold in defined three dimensional representations.
The development of simple, efficient and environmentally benign chemical processes or
methodologies for widely used organic compounds from readily available reagents is one
of the major challenges for chemists in organic synthesis. The importance of imidazoline
and benzimidazloes, units arises, because they are found in many biologically active
compounds'. In organic synthesis, imidazoline units are also used as synthetic
intermediates, chiral auxiliaries®, chiral catalysis® and ligands for asymmetric catalysis’.
In addition, the benzimidazole moiety is found in various synthetic pharmaceuticals
displaying a broad spectrum of biological activity including anti-ulcer, anti-tumor and
anti-viral effects®.
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A number of methods have been reported for the synthesis of imidazolines and
benzimidazoles which include conversion of esters using aluminium reagents’, the reaction
between N-ethoxy carbonylthioamides with 1,2-diamines™ and the reaction of aldehydes
with 1,2-diamines followed by N-halosuccinimides(X= Cl, Br, I)7°. Recently, several
method have been developed where azalactonessa, 2-aryl-1, l-dibromoethanes%, nitriles®
and amino amides® are used as starting material for this synthesis. However, many of the
synthesis protocols reported so far suffer from disadvantages such as needing anhydrous
conditions™, use of organic solvents™®, harsh reaction conditions’, prolonged reaction
time’®, use of metals and expensive reagents’* efc. Therefore the development of a cost
effective, safe and environment friendly reagent system is desirable. Ceric ammonium
nitrate (CAN), was introduced by Smith et al. in 1936. CAN have been received
considerable attention as an inexpensive and easily available catalyst of various organic
reactions such as oxidation, oxidative-cyclization, nitration, photo-oxidation, deprotection
and graft polymerization'.

Experimental

All yields refer to isolated product after purification. All the products were confirmed by
comparison with authetic sample (IR, TLC, NMR, and MS). IR spectra were recorded on
Perkin Elmer 1700 Specrophotometer. TLC is performed using precoated aluminium sheets
with silica gel 60F,s,. 'H NMR spectra were recorded on a Brucker Avance NMR
spectrophotometer operating at 400 MHz using tetramethylsilane as an internal standard.

General experimental procedure for the synthesis of imidazolines/benzimidazoles

To a solution of aldehydes (Immol) and 1, 2-diamines (I mmol) in dry dichloromethane
(5 mL) were added ceric ammonium nitrate (0.5 mmol). The reaction mixture was stirred for
15 minutes at reflux. Water (5 mL) was added and the mixture was extracted in
dichloromethane (3x5mL). The solvent was evaporated and crude product was recrystallized
from dichloromethane give the desired product (Table 1).

Table 1. Synthesis of imidazolines and benzimidazoles from aldehydes and 1,2- Diamines.

Entry Aldehyde Diamine Product Time Yield® m. p
min) (%) (%0)

CHO S HN
1. O HoN NH, @Q 15 90 98-101
CHO HNTY
5 Q HoN NH, <N 30 95 140
MeO MeO
QCHO HN
S\ <,
HyN NH N
52 weo 2 2 Q% 30 95 129-131
OMe MeO
MeO
4. CHO — HN
Q HN - NH, N 30 85 242246
Br Br
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Entry Aldehyde Diamine Product Time Yield® m. p
(min) (%) (°C)
CHO — HN@
5. @ H NHz QKN 35 80  105-108
cl c cl cl
CHO HN™
6. O AN NH Q%\ N 35 g 231
0,N 0N
CHO HN™
=N
7. Q HN NH, O% 30 80 258260
Me-N MeN
Me I\‘Ile
HN
_CHO ™
8. @/ M ONHy @*N 45 75 102-106
N N
e )
CHO \!
9, @ N N JT% 50 s 10a0
eO
OMe
CHO HN™
10. (Y HN' - NH, O%\N 30 84 132
CHO N N H
1. | HaN  NH [N\ \ 45 60 287
CHO N
H
CHO NH, N
2. (X WL 475 s
@ NH, @K
H
o oA
13. Q (X ﬂ 45 78 223-226
MeO NH; Me!
H
CHO NHy N
14, 9! (X ﬂn@ a5 75 2T
M¢ NH. M
H
~_-CHO NH, N
15. | C[ AL ) S0 65 216219
~N NH, N
NH, H
I\ @i /\ N
16. ano NHS %ND 50 65 330

All the products gave satisfactory NMR, IR and MS data. *Isolated yield
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Results and Discussion

As a part of our ongoing investigation as developing versatile and efficient method for
synthesis of heterocyclic compounds. We report here a synthetic method of imidazoines and
benzimidazole from aldehydes and 1, 2-diamines in presence of CAN.

HoN
H2N

HoN

> RCH= N
R CHO CAN .25MMO) CAN(I mmol)
—— > RCH=N

Scheme 1. Synthe51s of imadozolines and benzimidazoles.

First, the synthesis of imadozolines and benzimidazoles was investigated through a two
way. We examined a number of different substituted aldehydes and 1,2-diamines were reflux
with catalytic amount of CAN. We were pleased to find that to high yield were sustained for
coupling of virtually all aldehydes and 1, 2-diamines. The coupling product under went
cyclization — oxidation using CAN under solvent free conditions (Scheme 1). This occurred in 20
min under mild condition at room temperature. But in one pot when aldehydes and 1,2-diamines
were stirred in dichloromethane under reflux at 50 °C for 15 min in presence of CAN, the
corresponding imidazolines and benzimidazoles were obtained good yield (Scheme 2)

H2N:| H
HoN

\“j

RCHO —> CAN (0.5 mmol)

| ©[ —e j@

Scheme 2. One pot synthesis of 1nudazohnes and benzimidazoles
Regarding the mechanism of oxidation step, it is proposed (Scheme 3) that the imidazoline

and benximidazoles.
NH,
©i + RoHo AN
NH, (0.5 MMOL)
‘ NH, ’ N
N=—c— " ==y
\R

Scheme 3. Possible mechanism and tentative intermediates in the synthesis of imidazolines
and benzimidazolines.

In conclusion, the present synthetic method is a simple efficient, inexpensive and easy
synthesis of biologically active imidazolines and benzimidazoles via an oxidation process with CAN.
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