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Characterization and anti-microbial evaluation
of newly synthesized imidazole derivatives
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Abstract: An efficient and practical synthesis of imidazolyl derivatives(B1-B5) were achieved through
thiocyanation of aniline derivatives followed by the reaction with ethylene diamine in the presence of
carbondisulphide. All the synthesized compounds were characterized on the basis of elemental anaysis, IR
, "H-NMR, *C-NMR spectra. The synthesized compounds were screened for their in vitro activity against
Saphylococcus aureus, Bacillus Qubtilis, Escherichia Coli, Pseudomonas aeruginosa, Candida Albicans,
Aspergillus Niger. All the compounds were found to possess significant activities.

Keywords: Imidazole, thiocyanation, ethylene diamine, in vitro activity.

| ntr oduction

In recent years, interest has been devoted to the
preparation and evaluation of biological activity
of various nitrogen heterocyclic compounds /
derivatives for their growing potentia
importance in various pharmaceutical industries.
Severa heterocyclic nuclei such as imidazoles ,
pyrimidine , thiazole, triazole, pyrrazole nuclei
have contributed significantly towards the
development. Considerable interest has been
focused on the imidazole structure, which is
known to possess a broad spectrum of biological
activities [1], such as antimicrobial [2-5],
antitumor [6,7], anti-HIV [8], anticonvulsant
[9], antitubercular [10], antiprotozoa [11] and
anti-inflammatory [12].Therefore in the present
study, some new imidazole compounds were
synthesized by treating thiocyano-aniline
derivatives with  ethylene diamine and
carbondisul phide.

Experimental

All melting points were taken in open capillaries
and are uncorrected.IR spectra were recorded in
KBr on Shimadzu spectrometer, 'H-NMR and
C-NMR in DMSO-d6 on a Bruker AC-400
spectrometer using TMS as an internal standard.
Elemental analysis was performed on a Perkin-
Elmer analyzer.

Synthesis of thiocyanate (A1-A5)

The substituted/unsubstituted aniline (0.5 mol)
was dissolved in acetic acid (125 ml) and the
solution was added to the solution of ammonium
thiocyanate (1.05 mol) in glacia acetic acid (250
ml).This solution was cooled to 10-20° C. To this
well stirred solution, a solution of bromine (25.7
ml, 0.5 mol) in acetic acid (250 ml) was added
dropwise for thirty minutes, and the temperature
was maintained below 20°C.
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After the addition of bromine, it was kept at room
temperature for ten minutes, and then it was
diluted with equal amount of water. The solid
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(0.1 mol) was heated in an oil bath at 160° C for
6 hours. The resultant product was cooled and
then recrystallised from ethanol.

material  was filtered, washed, dried and
recrystallized from ethanol.

Synthesis of imidazoles (B1-B5)
A mixture of thiocyanate A1-A5 (1.0 mol),
ethylene diamine (1.0 mol) and carbon disulphide

N
4 N
Ra NH 4SCN Rs f CS2/160°C Rs /C<hlj
RjN Br2/CH3sCOOH R/N S \> S R/N s
4 HoN 4
Ri Rz R1 R> NH> R1 R2
Al1-A5 B1-B5
R1 R2 R3 R4
A1B1 -NO, -H -H -H
A2,B2 -COOH -H -H -H
A3B3 -H NO, H -H
A4,B4 -H COOH H H
A5,B5 -H -H -CoHs -CoHs
Table 1 Analytical data of thiocyanate (A1-A5)
] 0,
Thiocyanat | Yid M. M olecular EIemenélenﬁlylslse(dA)) M
e (%) Pt formula Reported (Calculated) wit
°C C H N 0] S
Al 76 | 115~ | C;HsSN3O, | 43.18(43.07) | 2.51(2.58) | 21.29(21.53) | 16.32(16.39) | 16.39(16.43) | 195
116
A2 62 | 218 | CgHeSN,O, | 49.41(49.47) | 3.08(3.11) | 14.38(14.42) | 16.40(16.48) | 16.45(16.50) | 194
219
A3 97 | 139- | CgHeSN,O, | 49.42(49.47) | 3.05(3.11) | 14.35(14.42) | 16.39(16.48) | 15.90(16.05) | 194
140
A4 75 | 85-86 | C;;HN2S | 63.99(64.04) | 6.80(6.84) | 13.47(13.58) | _ 15.48(15.54) | 206
A5 80 | 91-92 | C;HsSN;O, | 43.01(43.07) | 2.40(2.58) | 21.29(21.35) | 16.42(16.39) | 16.38(16.43) | 195
IR data for the compounds A1-A5
A1 (2-nitro-4-thiocyanatoaniline) -V 2170 cm?t
A2 (5-amino-2-thiocyanatobenzoicacid) - v =y : 2150 cm™
A3 (2-amino-5-thiocyanatobenzoicacid) - v ¢y : 2155 cm™
A4 (N,N-diethyl-4-thiocyanatoaniling) - v ey : 2210 cm™
A5 (3-nitro-4-thiocyanatoaniline) -V 2257 cm’t
Table 2 Analytical data of | midazole (B1-B5)
Elemental Analysis (%)
Imidazole 22/'3 ?fc';t ]ICVI0ror!nelj:|L;1Iar Reported (Cal culated) M wt
C H N 0 S
B1 83 | 193 | C9H,;SN,O, | 45.33(45.37) | 4.20(4.23) | 2355(23.51) | 13.41(13.43) | 13.45(13.46) | 238
194
B2 73 | 262- | CyH1SN5O, | 50.65(50.62) | 4.69(4.67) | 17.65(17.71) | 13.47(13.49) | 13.52(13.51) | 237
263
B3 60 | 236- | CyHuSN;O, | 50.61(50.62) | 4.63(4.67) | 17.73(17.71) | 13.45(13.49) | 13.50(13.51) | 237
237
B4 71 | 205 | CigHioNsS 62.59(62.61) | 7.65(7.68) | 16.83(16.85) | _ 12.82(12.86) | 249
206
B5 64 | 251- | CoHioSN,O, | 45.34(45.37) | 4.21(4.23) | 23.48(2351) | 13.41(13.43) | 13.43(13.46) | 238
252
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Compound B1(4-(4,5-dihydro-1H-imidazol-2-
ylthio)-2-nitroaniline):  IR(KBr) cm™
3277(NH,), 1630( C=N str), 2885(NH). 'H-NMR
10 7.9 (Ar-H, multiplet),6 3.4 (Ar-NH, , singlet).
BC-NMR: 8 183 (Ar-C).

CompoundB2(2-amino-5-(4,5-dihydro -1H-
imidazol-2-ylthio) benzoicacid) : IR(KBr) cm™ :
3529(NH,), 1511 (C=Nstr), 3246(NH), 2570(0OH
str) . 'H-NMR : 3 7.9 (Ar-H, multiplet), 5 9.9 (-
COOH , singlet). *C-NMR : 183 (COOH).

Compound B3 (5-amino-2-(4,5-dihydro-1H-
imidazol-2-ylthio)benzoic acid): IR(KBr) cm™ :
3366 (NH2) , 1601 (C=N str) ,3247 (NH),
2369(0OH str), 744 (C=C bending) .'H-NMR : 3
6.5 — 80 (Ar-H, multiplet),d 3.8 (Ar-NH, ,
singlet).®C-NMR : § 137 (Ar-C) , 5 152 (C=N).

Compound B4(4-(4,5-dihydro-1H-imidazol-2-
ylthio)-N,N-diethylaniling): IR(KBr) cm®

3311(NH,), 1622( C=N str), 3089(aromatic) ,
729(C=C). H-NMR : & 65 — 7.9 (Ar-H,

1449

multiplet), 8 1.1 (C,Hs, singlet). *C-NMR : &
118-126 (Ar-C) .

Compound B5(4-(4,5-dihydro-1H-imidazol-2-
ylthio)-3-nitroaniline):

IR(KBr) cm™ : 3441(NH,), 1463(NO,), 1631(
C=N str) ."H NMR : 36.5-8.5 (Ar-H, multiplet),d
2.4 (Ar-NH, , singlet). *C-NMR : 5 109-148 (Ar-
C), 8 159 (C=N).

Anti-microbial Activity

The anti-microbial activity for the sample was
carried out by Disc Diffusion Technique[13]. The
test microorganisms were obtained from National
Chemical Laboratory NCL),Pune and maintained
by periodical subculturing on nutrient agar and
sabouraud  dextrose agar medium for bacteria
and fungi respectively. The effects produced by
the sample were compared with the effect
produced by the positive control (Reference
standard ciprofloxacin 5 pg/disc for bacterig;
Nystatin 100 units/disc for fungi).

Table 3: Anti-microbial activity of the compounds B1-B5

S.No Name of the microorganisms | Zone of Inhibition in mm
B1 B2 B3 B4 B5 Std

1 Staphylococcus aureus 20 16 20 22 15 35
2. Bacillus Subtilis 22 23 16 20 23 40
3. Escherichia Coli 20 16 18 18 20 38
4. Pseudomonas aeruginosa 12 20 18 25 18 40
5. Candida Albicans 20 18 20 20 20 25
6. Aspergillus Niger 20 20 18 16 23 30

Anti-microbial activity

a5

40

35

30

25

20

Zone of inhibition in mm

15

10

Bl B2 B3 B4

Test samples

-1
-2
=3
- a
=5

=6

5TD

1.Staphylococcus aureus
4.Pseudomonas aeruginosa

2.Bacillus Subtilis
5.Candida Albicans

3.Escherichia Cali
6.Aspergillus Niger
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Discussion

Compound A1-A5 were synthesized in
good vyield by the reaction of aniline derivatives
with ammonium thiocyanate and Br,/CH3;COOH
under ice-cold condition. Compounds A1-A5 on
reaction with ethylene diamine in the presence of
carbondisulphide afforded compounds B1-B5.
The purity and homogeneity
of dl the synthesized compounds were
confirmed by their sharp melting points
(uncorrected) and column chromatography. The
chemical structures were confirmed by IR, H-
NMR and *C NMR techniques. The NH,
stretching frequencies for al the derivatives were
found to be at the range of 3277-3529 cm™.The

References

[1] L.DeLuca, Curr Med Chem., 2006, 13, 1-23.

[2] L.Nagarapu, A.Satyender, B.Rgjashaker,
K.Srinivas, P.R.Rani, K.Radhika, G.

Subhashini, Bioorg Med Chem Lett. 2008,
18, 1167-1171.

[3] D.A.Plachta , A.M.Baranowski, A.E.Laudy,
B.J.Starosciak, J. Kleps ., Acta Pol Pharm,
2007, 64, 535-541.

[4] S.Castellano, G.Stefancich,  A.Chillatti,
G.Poni. Farmaco. 2003, 58, 563-568.

[5] I.Perillo , E.Repetto, M.C.Caterina, R.Massa,
G.Gutkind, A.Salerno, Eur JMed Chem. 2005,
40, 811-815.

[6] C. Congiu, M.T. Cocco, V.Onnis. Bioorg Med
Chem Lett. ,2008, 18,989-993.

[7] F.Li, J.Cui , L.Guo, X.Qian, W.Ren, K.Wang,
F.Liu . Bioorg Med Chem. 2007, 15,5114-
5121.

[8] Y.A.Al-Soud, N.A.Al-Masoudi, H.G.Hassan,
E.D.Clercq, C.Pannecouque.Acta Pharm.
2007, 57, 379-393.

[9] JL.Keley, JB.Thompson, V.L.Styles, F.E.
Soroko , B.R.Cooper. J Heterocycl Chem.
1995, 32, 1423-1428.

[10] A.K.Gadad, M.N.Nooalvi, R.V.Karpoormath.
Bioorg Med Chem. 2004, 12, 5651- 5652.
[11]K.Benakli K, T.Teme , P. Vandle,

Molecules. 2002, 7, 382-385.

[12]A.Regiec, H.Mastdarz, R.Miedzybrodzki,
K.Smietanska,. Lett Drug Des Dis. 2006,3,
192-199.

[13]Indian pharmacopoeia, 1996, Il A, 105.

kkkk*k

presence of NH stretching was confirmed by the
peaks at 2885-3247 cm™. Also 'H-NMR  spectra
were useful for identifying protons. The peaks at
the frequency range 6.2 — 85 confirms the
aromatic protons and 2.4-3.8 confirms the NH,
protons.

The compound B4 shows good activity and
compounds B2 and B5 show moderate activity in
anti-microbial study.
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