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Cyclocondensation of 2-Acetylaminoacetanilide:
Synthesis and Biological Evaluation of 4-Arylidene-1-
Substituted Aryl-2-Styryl-2-Imidazoline-5-Ones.
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LR VNS Y A series of 4-Arylidene-2-styryl-2-imidazoline-5-ones were synthesized by the cyclocondensation of 2-acety-
laminactanilide which was prepared from N-acetylglycine. These products were characterized by the spectral
and physical data and tested for their antibacterial activity against E.coli, S.paratyphe-B, B. subtilis and S. aureus.

Introduction

Development of new synthetic routes in heterocycles has
been fascinating, challenging & exciting area in synthetic
Organic Chemistry. Among the various heterocyclic systems,
substituted 2-imidazolin-5-one nucleus is of great importance
because of its varied biological activities and different other
applications. Imidazolines are useful intermediates in synthe-
sis of natural products as well as common building blocks
found in many biologically active molecules. They are re-
ported to have remarkable pharmacological profile'?. These
imidazoles are also important because of its application in
polymer chemistry®* e.g.1-methyl-2-vinyl-1H-imidazole is
used as the monomer but 2-ethenyl-1H-imidazole derivatives
are very potent anti eubacterial agents®. In organic synthe-
sis, imidazolin units are used as anticancer® -anticonvulsant’®
,antimicrobial '3 etc.

Materials and Methods

The usefulness of 2-imidazoline-5-ones as synthons has gener-
ated much interest in their chemistry in recent years. A number
of methods have been reported for the synthesis of imidazo-
lines but as a part of our investigation for developing efficient
method for the synthesis of heterocyclic compounds, we re-
port here a synthetic method for the preparation of 5-imi-
dazolines from aromatic aldehydes and amines. Cyclisation of
2- acetylaminocinnamanilides (4) in the presence of acetic acid
to the corresponding 2-methyl-imidazolin-5-ones (5) was un-
successful as it was reported'. In order to verify this reaction
we reinvestigated this reaction and have found that (5, Ar =Ph)
had formed but on heating it decomposed. To convert the
thermally unstable compound 5 which is generated in situ into
a more stable compound, 2-acetylaminocinnamanilides (4)
was cyclised in the presence of suitable aromatic aldehydes
and 2-substituted styryl-2-imidazolin-5-ones (6) were obtained
in good yields. The results are compiled in Table-1

Result and Discussion

The formation of the products (6) is obviously due to the con-
densation of the activated methyl group of (5) with the aromat-
ic aldehyde present in the reaction mixture. This procedure is
also useful in the case of (6) carrying a free hydroxyl group but
the reported method'® requires very long time and the use of
Schiff bases' for obtaining (6) involves additional step. The
present one pot synthesis overcomes these difficulties. The
starting materials are easily available and the reaction is quite
fast the products were characterized by spectral data and el-
emental analysis. A series of 2-substituted styryl-2-imidazolin-
5-ones were prepared and these were characterized on the
basis of physical constant and spectral data.(Table 1).The alter-
native structure (7) was ruled out on the basis of spectral data.
For example, in the PMR spectrum of the products, the signal
for a methyl group was not discernible, whereas the peaks and
coupling constants characteristic of the styryl moiety were con-
spicuous. The method is outlined in scheme 1.

Some of the 4-arylmethylene-2-styryl-2-imidazolin-5-ones (6)
reported here are known in the literature, but their synthesis
are usually carried out in a step-wise fashion starting from the
preparation of 2-oxazolin-5-one itself. In the present method
all the steps are carried out in the same flask and it is useful
in getting products having functionalized arylmethylene and
styryl moieties. The condensation of the methylene and me-
thyl groups takes place with the different aldehydes, thereby
furnishing different arylidene moieties at the 4- position and
in the styryl part of the molecule at 2-position.

EXPERIMENTAL

All chemicals used were of LR grade and the melting points
reported were taken in an open capillary tube and are uncor-
rected. All yields refer to isolated product after purification.
The products were confirmed by IR spectra. The '"H NMR of
the samples was also recorded.
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Antibacterial activity

All the synthesized compounds were screened for antimicro-
bial activity at, 50,100 and 200 pg/ml concentrations against
the bacterial strains: against S. aureus, B. subtilis [Gram-posi-
tive bacteria] and E. coli, S. paratyphi-B [Gram-negative bac-
teria] by using agar diffusion method using standard litera-
ture protocol.’”"® Known antibiotic Ciprofloxacin drug was
used as standards for comparison of antibacterial activity un-
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der the similar conditions. Dimethyl sulfoxide was used as a
solvent to prepare the stock solution of the test compounds.
The drug was allowed to diffuse for about 4h into the agar
medium before adding the suspension of the test bacteria
The plates were incubated at 37 °C for 48h and the results
were recorded. The tests were carried out in duplicate. The
zones of inhibition of the microbial growth produced by dif-
ferent concentration of test compounds were measured in
millimeters (mm). The screening results indicate that com-
pounds éa and 6c were found less active against all the four
strains used and 6f shows good activity against all the stains.
Compound 6b were moderately active against E.coli and
S.Paratyphi-B. while compound 6d showed moderate activ-
ity against S.aureus and S.paratyphi-B. Compound 6e were
found to be moderately active against B. subtilis and E.coli.
The results of this study is given in Table 2.

General Procedure
1) Preparation of 2-Acetyl aminocinnamanilide (4)
To a suspension of N-acetyl glycine (1.0 mol) in dry benzene
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(25 ml), triethylamine (2.2 mol) and ethyl chloroformate (1.1
mol) was added and the mixture was shaken at the room
temperature until the triethylamine hydrochloride sepa-
rates out. The mixture is refluxed for 10 min in presence of
aromatic aldehyde (1.0 mole). After the filtration, the sol-
vent is completely removed off under reduced pressure, to
the residue aromatic amine (1.2 mol) and glacial acetic acid
(10 ml ) are added and refluxed for 10 mins. After the usual
work-up the product was recrystallised from glacial acetic
acid.

2) Preparation of 1-Aryl-4-substitutedbenzylidene-2-sty-
ryl-2-imidazolin-5-ones (6)

A mixture of 2-acetyl aminocinnamanilide (4, 1.0 mol ) and
aromatic aldehyde (1.1 mol) was heated under reflux in gla-
cial acetic acid (15 ml/ g of anilide) for 2 hrs using freshly
fused sodium acetate as a catalyst. After the usual work up
product was recrystallised from ethanol or glacial acetic acid.
The relevant data are given in table 1.

Table 1
) M.P.in [IR .
Compound |Ar' R’ Ar? % Yield |o¢ () NMR in ppm
4-0H 2921,2857,1706, | airia s 2
ock ' ' + |-Ar-H (6.8 -7.5 m,12H), Ph-CH=C (6.4,d,1H),
6a Ph Ph %aCH3' 52.70 1230 1615 2-CH=CH (7.9,d.1H) 2-CH=CH (8.2,d,TH)
A PhOH (8.88,s,H)
3.0CH. |ac 2929,2826, -OCH, (3.8, s, 3H),
6b CH * |ch |4BrCH,|39.20 |200 1706,1620 -Ar-H (6.6 -7.3, m,12H), Ph CH=C (6.4,d 1H),
64 64 2-CH=CH (7.9,d,1H) H=CH (8.2,d,1H)
4B [4OH s _SC:25>(326'75é3H)H1H Ph-CH=C (6.4, 1H)
_Br- -br- _OC} -Ar- 2-7.3, m 4, ,
6¢ 4-Br-CH, CH, %aCH3 42.30 (242 1619 2 CH-CH (79 d 1) 2.CH=C ( 8.2 1H)
64 PhOH (8.88,s,1H)
4l |2-OH- 2920,1717, At (64 7.3 m 1K), Ph-CH-C (6 4,d 1H),
6d 4-Br-CH, IcH |CH 36.39 [215 1623 2-CH=CH (7.8,d,1H) 2-CH=CH (8.4,d,1H)
6 14 6 14 PhOH (8.68,s,1H)
aCH 4-OH 3403,1710, -OCH, (3.6, s, 3H), -CH, (.9.5,3H)
-Br- - 13-0O¢) -Ar-H (6 2 -7.06, m,11H), Ph-CH=C (6.4,d,1H),
be 4-Br-CH, C6H43 %aCH3_ 45.20 |230 1637,2927 2 CH=CH (7.8.411) 2-CH=CH (8:4.d.1H)
64 PhOH (8.78,s,1H)
ach lano. 2925,,2810, AH (7.22-8.07, m,12H), Ph-CH-C
6f 4-Br-CH, CH CH 2 42.20 |225 1719,1620 6.4,d,1H), 2-CH=CH (7.8,d,1TH) 2-CH=CH
64 64 8.4,d,1H
Table 2
Antimicrobial activity of the compounds (Zone of inhibition in mm)
Compounds  |B.subitilis S.aureus E.coli S.paratyphi-B
50 100 200 50 100 200 50 100 200 50 100 200
ug/mL |ug/mL |ug/mL |ug/mL |ug/mL |ug/mL [ug/mL |ug/mL |ug/mL |ug/mL |ug/mL |ug/mL
ba 07 10 11 10 1" 13 12 11 12 07 11 11
6b 08 11 13 09 12 14 16 15 17 14 14 14
6c 08 12 12 08 10 12 09 11 13 07 11 14
6d 09 08 07 15 16 17 11 10 10 15 16 15
be 14 14 15 11 10 11 15 14 16 10 " 11
6f 15 16 16 16 17 18 18 14 15 17 17 18
Ciprofloxacin  [31.41 |31.42 |31.41 |30.40 |30.42 |30.42 [35.43 |35.42 |35.53 31.15 31.14 31.16
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