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ABSTRACT

The reaction of aniline derivatives with ammonitnoctyanate yield 4-thiocyanoaniline. The thiocyamitine was
condensed with o-phenylenediamine and carbon digildp to get benzimidazole. These compounds were
synthesized in good yield and their structures wenefirmed by IRH-NMR and**C-NMR .Antimicrobial activity
against bacteria and fungi ,anti-inflammatory adiivand analgesic activity were studied for thentbgsized
compounds.
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INTRODUCTION

Benzimidazole derivatives are very useful interratel for the development of pharmaceutical intefést
Benzimidazole derivatives have found the applicetio diverse therapeutic areas including antihygresivé?,
antiviraf®!, antifunga®, anticancédt®, anti-histamini€’, antituberculd?, antiallergi€®'%, antioxidant***** and
antimicrobial activitie§*?%. The 1H-benzimidazole ring, which, exhibit remarkable basharacteristics due to
their nitrogen content and comprises the activestauizes for several drugs. In the present studgveln
benzimidazoles are synthesized from aniline comgs{8cheme 1).

MATERIALS AND METHODS

All the melting points were taken in open capikgriand are uncorrected. Elemental analysis wdsrperd on a
Perkin-Elmer analyzer. IR spectra are recorded Br Kn Shimadzu spectrometéii-NMR and **C-NMR in

DMSO-d6 on a Bruker AC-400 spectrometer using TM@uminternal standard. The microorganisms werairoduxd
from National Chemical Laboratory, Pune.

General procedure for the synthesis of thiocyanatfA1-A5)

The substituted/unsubstituted aniline (0.5 mol) wissolved in acetic acid (125 ml) and the solutiaas added to
the solution of ammonium thiocyanate (1.05mol, §0in glacial acetic acid (250 ml). This solutiomsvcooled to
10-20° C. To this well stirred solution, a solutiohbromine (0.5 mol, 25.7 ml) in acetic acid (280 was added
dropwise for thirty minutes and the temperature wasntained below 20°C. After the addition of bramiit was
kept at room temperature for ten minutes and theras diluted with an equal amount of water. Thigdsmaterial

was filtered, washed, dried and recrystallized fethmanol.
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General procedure for the synthesis of benzimidazes (Compound B1-B5)

A mixture of thiocyanate A1-A5 (0.01 mol), o-pheaykdiamine (0.01mol, 1.08g) and carbon disulphidé knol,
8 ml) was heated in an oil bath at 16D for 6 hours. The resultant benzimidazole wadezband recrystallised
from ethanol.
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Table 1 Analytical data of thiocyanate (A1-A5)
Elemental Analysis (%)
Thiocyanate| YId (%) 'zl,g)t '\ﬁgrl,eﬁjfr Reported (Calculate M wt
c H N o s
4318 | 251 | 2129 | 16.32 | 16.39
Al 76 | 115-116) @HSNO; | (43707) | (258) | (21.53) | (16.39) | (16.43)| 1%
49.41 | 3.08 | 1438 | 16.40 | 16.45
A2 62 | 218-219) @HSNO: | (41947)| (3.11) | (14.42)| (16.48) | (16550)| 1°*
4942 | 3.05 | 1435 | 16.39 | 15.90
A3 97 | 139-1401 @HSNO: | 49 47)| (3.11) | (14.42)| (16.48) | (16.05)| 1°*
6399 | 6.80 | 1347 15.48
A4 75 8586 | GHuN2S | oroa| &o0 | aes| - | (ises| 2%
4301 | 240 | 21.29 | 16.42 | 16.38
AS 80 91-92 | GHsSNO2 | (4307) | (2.58) | (21.35) | (16.39) | (16.43) | 1%°

IR data for the thiocyanate (A1-A5)
Al (2-nitro-4-thiocyanatoaniling Vw2170 crit
A2 (5-amino-2-thiocyanatobenzaicid) -v oy : 2150 crit
A3 (2-amino-5-thiocyanatobenzaicid) -v oy : 2155 crit
A4 (N,N-diethyl-4-thiocyanatoatine) -v e : 2210 crit
A5 (3-nitro-4-thiocyanatoaniling Vw2257 et

Compound B1(4-(H-benzo[d]imidazol-2-ylthio)-2-nitroaniline): IR(KBr) cm™ : 3429(NH), 1504( NQ ), 1623(
C=N str), 3350(NH), 3089(aromati¢H-NMR : & 6.99 — 7.89 (Ar-H, multiplet},3.5 (Ar-NH; , singlet).*C-NMR :
8 122.7 (Ar-C) 6 147 (C=N).

CompoundB2(2-(H-benzo[d]imidazol-2-ylthio)-5-aminobenzoic acid)}R(KBr)cm™: 3429(NH,), 1631(C=Nstr),
3318(NH), 2491(OH strfH-NMR : & 7.0 — 7.1 (Ar-H, multiplet)p 12.5 (-COOH , singlet).*C-NMR : § 122.7
(Ar-C) .

Compound B3(5-(H-benzo[d]imidazol-2-ylthio)-2-aminobenzoic acid):IR(KBr)cm™ : 3329(NH), 1600(C=N
str), 3155(NH), 2987(aromatic) ,2570(OH str), 827(Cbending)*H-NMR : & 6.99 — 7.89 (Ar-H, multiplet}, 3.5
(Ar-NH, , singlet)*C-NMR : § 122.7 (Ar-C) 3 147 (C=N).
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Compound B4(4-(H-benzo[d]imidazol-2-ylthio)-N,N-diethylaniline): IR(KBr) cm™ : 3438(NH,), 1607( C=N
str), 3114(aromatic}H-NMR : 5 6.6— 7.8 (Ar-H, multiplet)y 3.6 (Ar-NH, , singlet)."*C-NMR : § 122-132 (Ar-C)
, 8 144 (C=N).

Compound B5(4-(H-benzo[d]imidazol-2-ylthio)-3-nitroaniline):  IR(KBr) cm™ : 3429(Nk,), 1504( NQ ),
1623( C=N str), 3350(NH), 3089(aromati*H NMR : & 7.22 — 7.4 (Ar-H, multiplet}, 2.5 (Ar-NH, , singlet) 12.5
(NH, singlet)."*C-NMR : 8 117.6122.7 (A-C) , 5 140(C=N).

Table 2 Analytical data of benzimidazole (B1-B5)

M. Pt Molecular Elemental Analysis (%)

Benzimidazole| YId (%) o Reported (Calculate M wt
(°C) formula C 0 N o) S
5449 | 348 | 1954 | 11.21 | 11.28

Bl 77 360-361| GeHWSNO; | (54750 | (3552) | (19.57) | (11.18) | (11.20)| 288
58.00 | 384 | 475 | 123 | 11.18

B2 66 | 283-284| GHuSNG: | 5a'03) | (3.89) | (14.73) | (11.22) | (11.24)| 2B
58.07 | 3.76 | 1468 | 11.19 | 11.20

B3 80 | 219-220) GHuSNO: | (5893) | (3.89) | (14.73) | (11.22) | (11.24)| 2B
68.62 | 640 | 14.18 10.76

B4 71 | 243244 NS | 208 | 200 198 | - | doge | 27
5459 | 354 | 1951 | 11.22 | 11.15

B5 72| 311812 GHWSNO: | (54750 | (3552) | (10.57) | (11.18) | (11.20)| 2B

Anti-microbial Activity

The antimicrobial activity for the sample was carried oytRisc DiffusionTechniqu&. The test microorganisms
(Staphylococcus aureus, Bacillus subtilis, Eschéaicleoli, Pseudomonas aeruginosa, Candida albic
Aspergillus nigey maintained by periodical subculturing on nutriegar and sabouraud dextrose agar mediur
bacteria and fungi respectivelijhe effects produced by the samples were compaitadhe effect produced by tt
positive control (Reference standard ciprxacin 5 |g/disc for bacteria; Nystatin 100 units/disc fongi).

Antimicrobial activity
40 - T ) i
35 A il
£ J _
£ 30
(= o
g 25 A i = - — = B1
s - | I (. T (N 5 = B2
r_g 20 14 i T i L T
0 | -
c 1 (N _ _ _ . _
S 10 - m B5
5 - - - - - - - m Std
o ARRNREI NRRNNE) NURRNNI NUNRANI RUSHAN SUARRN),
1 2 3 4
Test samples

1.Staphylococcus aure  2Bacillus Subtilis 3Escherichia Coli 4Pseudomonaaeruginos:
4 Candida Albicans SAspergillus Niger
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Table 2 Antimicrobial activities of the synthesized compounds

. . Zone of Inhibition in mr
S.No | Name of the microorganisi B11B2] B3| B4] B5| S
1. Staphylococcus aure 15| 20| 18| 11| 18 35
2. Bacillus Subtili: 18 | 25| 23| 20| 26| 40
3. Escherichia Co 18 | 20| 20| 12| 18 38§
4. Pseudomonas aeruginc 20| 12 | 20| 14| 15| 40
5. Candida Albican 18 | 18 [ 22| 20 | 22 | 25
6. Aspergillus Nige 26 | 20| 16| 20| 23] 30

Anti-inflammatory Activity

Carrageenan induced hingaw edem

Albino rats of either sex weighing 1-200 gms were divided into six groups of six animedsh.The dosage of the
drugs administrated to the different groups weréolisws: Group 1- Control received normal saline, Group 2
16 received test in a dose of 50 mg/kg and Grot-Indomethacin(10mg/Kg). All the drugs were admirastd
orally.

After one hour of the administration of the drudese 0.1 ml of 1% w/v carrageenan solution in nbisaine was
injected into the subplantar tissue of the leftdhpaw of the rat and the right hind paw servedhascontrol. The
paw volume of the ratwere measured in the digital plethysmograph(Ugddasaly) at the end of 0, 60, 120 a
180 min.The increase in paw edema of the treatedpgwas compared with that of the control and ttrebitory
effect of the drugs were studied. The relative ncy of the drugs under investigations were caledldtased upo
the percentage inhibition of the inflammati

Control(increase in paw Test(increase m paw
volume in 3 hour) volume in 39 hour)
Percentage Inhibition = X 100
Control (increase in paw volume in 39 hour).
Antiinflammatory activity
70 -
60 - B
50 - B
[=
) — —
2 40 1 = 1
2 M = B
£ 30 1 _
X N I EN O . ® %inhibition
20 +
oEd B B B B B B
o I I = = .
Bl B2 B3 B4 BS5 SID
Test samples
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Table 3 Anti-inflammatory activity of the synthesized compounds

Dose Paw volume increase P
Treatment ma/kg p.o. after 3 hours(ml) Percentage inhibitior

control 5 ml/kg 111.61 +10.56 -

Bl 50 68.27 +5.26 38.83

B2 50 66.42 + 3.58 40.48
B3 50 74.86 +8.4 32.92

B4 50 82.38 +7.12 26.18

B5 50 67.62 +5.72 39.59

Indomethacin | 10 mg/kg 0.4 +3.62 63.80

P< 0.001 values are expressed as £SEM.
Number of animals using are 6 in each group.

Analgesic activity

The analgesic activity of the given sample was watald by using Hotplate method. The albino miceitbfer se»
were used, the animals were idied into nine groups of 5 animals each. Groupckived normal saline(1ml/kg
group 2 received standard (pentazocine 10 mg/Kgaperitonealy, groups 3 to 9 received the givetraex (50
mg/kg) orally. Before administrating the drug, Hasaction ime was studied by placing the animals in hotpéeie
the parameters such as paw licking, jumping resperese noted. The maximum cutoff time is 15 setefalf ar
hour of administration of the drug, the reactiongiwas noted and compar

Table 4 Analgesic activity of the synthesized compounds

Reaction time(in sec)
SNo | Groups Drug Dose B(_efpre After administratiorof druc
(mglkg) | administratn 30 mins 60 mins 120 mins
of drug
1. Control Saline 1ml/kg 4.41+0.16| 4.42+0.20 4.48+0.204.43+0.17
2. Test-1 Bl 50 4.5240.24 | 7.16+0.34  9.12+0.2P 9.46+0.16
3. Test-2 B2 50 4.3240.24 | 9.16+0.18 10.28+0.2610.56+0.32
4. Tes-3 B3 50 4.92+0.2« | 9.36+0.2; | 10.14+0.3. | 10.42+0.1
5. Tes-4 B4 50 4.34+0.2« | 7.36+0.1; | 8.14+0.2- | 8.42+0.2
6. Test-5 B5 50 4.3240.26 | 7.36+0.28  8.18+0.4p 9.36+0.12
7. Standard| Pentazocin 10 5.42+0.16 14.4+0.32  16.2+0.18 15.86+0.28
Mean +S.E.M, n=5.
Analgesic activity
18
16 - G
14 - B
o -
g 12 4
g 017 sz i i 1 B =30
- ! _ M- — ms
s 8+ _ = =
3 6 - _ m m T T — = 60ms
z l— | —— —— _— ] —
4 A 120ms
5 | - . . | - -
0 — — — — —
B1 B2 B3 B4 B5 Std
Test samples
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DISCUSSION

The thiocyanate (A1-A5) were synthesized in good yield by the reactof aniline derivatives with ammonium
thiocyanate and BICH;COOH under ice-cold condition. Compounds A1l-A5 eaation with o-phenylenediamine
in the presence of carbon disulphide afforded camgde B1-B5. The purity of all the synthesized comms were
confirmed by their sharp melting points (uncorrdgtand column chromatography. The chemical strestuvere
confirmed by IR,*H-NMR and **C_NMR techniques. The aromatic (Ar-H) stretchingqrencies for all the
derivatives were found to be at the range of 29D083cm".The presence of NH stretching was confirmed by the
peaks at 3100-3550 ¢mAlso 'H-NMR spectra were useful for identifying protorite peaks at the frequency
range 6.0 — 8.0 confirm the aromatic protons afe329 confirms the Nk protons. From the microbiological data,
it was observed that compounds B3 and B5 showedin@ractivity, while compound B1 proved to be thest
active among the tested compounds. The anasimfhatory activity study showed that compound B2 h
significant effect over carrageenan induced hing pdema. On percentage protection basis, compo@rehBwed
40.48%, while Indomethacin showed 63.80% when coethto control. Compound B2 proved to possess fiaten
analgesic activity .
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