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A FACILE HIGH YIELDING METHOD FOR SYNTHESIS

OF N-ALKYL-4-NITROIMIDAZOLES

A K S Bhujanga Rau, C Gundu Rao and B B Singh¥*
RGD Centre, Reckitt § Colman of India Limited,
Plot 176, SIPCOT Industrial Complex,
Hosur-635 126, Tamil Nadu, India
Abstract : A high yielding and fast reaction for the synthesis
of a variety of N-alkyl 4-nitroimidazoles has becn described.
This method involves reaction of 2-methyl-4(5)-nitro-1H-

imidazole with suitable alkyl halides in K,CO3/DMF at 110-
120°C.

N-alkyl nitroimidazoles are important intermediates for
the synthesis of chemotherapeutic agents and potential biocides
for agricultural use. Metronidazole and Tinidazole synthesized
from Z2-metihyl-5-nitroimidazole by suitable Nt -alkylation have
been widely used in the treatment of protozoal infections like
trichomoniasisl 2  The N-alkylated 4-nitroimidazoles have been
gaining pharmacological significance and show great potential
as immunosuppresants, aldehyde dehydrogenase inhibitors,
radiosensitizers and radiotherapy synergists:.i_6

The N-alkylation of nitroimidazoles is normally carried

out by its condensation with suitable alkyl halides, sulfates

or tosylates. Most of these methods invariably result in a

* To whom correspondence should be addressed.
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mixture of 4-nitro and 5-nitro isomers of the N-alkylated
product, the ratio of isomers being dependent upon the
reaction conditions. It has been observed that the acidic
conditions favour the formation of 5-nitroisomers and basic
conditions 4-nitroisomer’ '8 The yields reported in literature
by using tnese methods are generally low except for one
report where high yield (84%) of 1-benzyl-2-methyl-4-nitro
imidazole has been obtained by reaction of 2-methyl-4-~nitro
imidazole with benzyl br‘omide? Some recent methods reported
for N-alkylation also suffer from the short comings like low
yields and complicated reaction proceduresm‘l1 These methods

require use of either tetraalkyl ammonium salts of

nitroimidazoles or special reagents like alkoxy phosphonium

salts.

We have recently reported a method for preparation of
N-substituted 4-nitro-1H-imidazoles in near quantitative
: 12, 13 . . - Ly
yields’ Since this method involves addition of

nitroimidazole to a Michael acceptor, the N-alkylated product
is always the one where alkyl group carries a functional
group. This method, thus, has a limitation that it cannot
be used for the syntnesis of compounds with simple N-alkyl
groups.

We now report here a simple and facile method for
synthesis of N-alkyl 4-nitroimidazoles In excellent yields.
In some cases yields are near quantitative. This method

involves the reaction of 4(5)-nitroimidazole with suitable alkyl
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chloride or bromide at elevated temperatures (110-120°C) in
K2 CO3 /DMF for a period of 2-3 h. The N-alkylation of 2-
ametnyl 4(5)-nitroimidazole with a wvariety of alkyl halides
has been carried out using this metnhod giving excellent yields

which are presented in the table.

TABLE
NO,
NO, __+_ , RX/KZCO:;/DMF‘ I I
N N 110-120°C
N CH N CH
| 3 | 3
H R
Sl. Alkylating Agent Time Yield
No. RX h %
1 CszB[‘ 3 87
2 PriBr 3 84
3 Bul'Br 3 85
4 CHy =CH-CHy Br 2 92
5 [>-cHyBr 3 83
6 CgHg .CHy C1 2 94
7 (pX1-CgHy-CHCl 2 95

The example 6, from tne above table illustrates the
superiority of this method. As compared with the best yield
of 84% reported in literature with an expensive chemical,
benzyl bromide, the yield of 94% reported here has becn
obtained witn a much cheaper material, benzyl chloride, just

in 2 h as against literature report of 13 h?
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EXPERIMENTAL

Typical Procedures

1~-Benzyl-2-Methyl-4-Nitroimidazole

A mixture of 2-metiyl-4(5)-nitroimidazole (12.7 g,
100 mmol), benzyl chloride (1.2 g, 120 mmol), potassium
carbonate (20 g, 145 mmol) and dimethy! formamide (30 ml)
was heated under stirring at 110-120°C for 2 h. The reaction
mass  was cvapurated to dryness under reduced pressure, and
the residue was partitioned between 50 ml water 50 ml ethyl
acetate. The ethyl acetate extract was concentrated and the
residue on crystallisation from ethyl acetate-hexane gave 20.4 g
(94%) of the product. m.p.: 104-10u°C (Lit.9 m.p. 1U4-105°C},
H1NMR [C'DCl«d): 2.40 (8,3,CHy ), 5.15 (8,2,-CHy-), 7.05-7.50
(m,5,Ph), 7.65 (s,1,C5-H), CS-HAS (DMS0-d;-CDCly) U.55.

1-(Cyclopropyl methyl)-2-Methyl-4-Nitroimidazole

A  mixture of 2-methyl-4(5)-nitroimidazole (5.19 g, 40
mmol), cyclopropylmethylbromide (6.5 g, 48 mmol), anhydrous
putassium carbonate (8 g, 58 mmol) and dimethyl f{ormamide
(15 ml) was heated at 11U-120°C for 3 h. Work-up was done
as described in tnhe previous example. Recrystallisation from
ethyl acetate-hexane afforded 6.0 g (83%) of the product.
m.p. : 77-79°C, 1y NMR (DMSO-dj; ), 0.30-0.80 (m,4,-CH,y
-CHy -}, 1.3 (m,1,CH), 2.4 (s,3,CH3), 3.9 (d,2,N-CH,), 8.30

(s,1,C5-H), CS-H AS (DMSO-da—QDCl3) :0.60.
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