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ABSTRACT

Several 2-[5-(3-Methyl-1H-1,2,4-triazolyl) substi#d benzylidenanilin-2-yl] benzimidazol@atf),2-[4-{(3-Methyl-
1H-1,2,4-triazolyl)-2-(2-substitutedphenylthiazdatidn-3-yl)}phenyl] benzimidazoled§-f) and 2-[{4-(3-Methyl-
1H-1,2,4-triazolyl) substituted piperazinyl pheflgBnzimidazole %a-¢) have been synthesised by conventional
synthesis and microwave methodology. The syntliedimévatives were characterized by fRi-NMR, Mass and
elemental analysis (C, H, N). Furthermore the sgatted benzimidazole3a(f), (4a-f) and 6a-¢ were screened
for antimicrobial, insecticidal and anthelmintic tadties. The compoundle displayed significant biological
activities among the all synthesised derivatives sareened for the acute toxicity.

Keywords: Insecticidal, Anthelmintic, Acute toxicity, Antimiobial, Thiazolidinones, Benzimidazoles.

INTRODUCTION

Conventional chemical transformations are founthk® several hours to days to complete the orgaaictions but
with microwave assisted organic synthéMa0S) [1] it takes few minutes. On the other haltAOS has emerged
as frontier in synthetic chemical research as fierefsolvent-free conditions, reduced pollutiorfeetive costing
with simplicity in processing and handling. MAOSf@ind quiet helpful in achieving GREEN chemistppeoach
and creating revolution in organic synthesis. Micage irradiation is well known to promote the sydis by
selective absorption of microwave energy by polaletules. Benzimidazole is the heterocyclic aromatganic
compound which is found in large number of natpralducts [2]. Benzimidazole is a bicyclic compowaahsists of
the fusion of benzene and imidazole. This bicycbmpound explored versatile biological profile sashantifungal
[3], antimicrobial [4], anthelmintic [5,6], antial [7,8], topoisomerase inhibition [9] and anticanactivities [10].
Currently many benzimidazole nucleus bearing drargsused clinically to treat many pathogenic infetd. This
category includes carbendazim as antifungal drdg, fhebendazole and thiabendazole as anthelmintig [12],
pimozide as antipsychotic drug [13] and omepraaseantiulcer agent [14]. Furthermore 1, 2, 4-tieg and
substituted thiazolidinones are found the blockemials for the various biologically active moietid$-31]. In the
present study we have tried to highlight a compagastudy between conventional and MAOS by syntiegi
various substituted thiazolidinone bearing derixegiof benzimidazole.

MATEIALS AND METHODS
All the chemicals used for the preparation of dmbiderivatives, were obtained from Sisco Reseaatiotatories

(SRL), Mumbai, India; Qualigen Fine Chemicals, Mwanhbindia. The melting points of the compounds were
determined in open glass capillaries with the haflphermonic melting points apparatus and are uected. The
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homogeneity of all the newly synthesized compoumds routinely checked by TLC on silica gel G plaaad spots
were located by using iodine chamber. Elementalyaizawas performed in Heraeus CHN rapid analySée
results were found within the +0.4% of theoretieallues. Infrared spectra were recorded on KBr tsetla a Perkin
Elmer system 2000 FT-IR spectrometer #4dNMR spectra on Bruker DPX 200 using TMS as inéstandard.

Antimicrobial Tests

All the newly synthesized compounds were screemedtieir antibacterial and antifungal activity agsi the
clinically isolated and identified microbial strainThe pathogens were obtained from the Departofeathology,
L.L.R.M. Medical College, India. Preliminary antiondbial susceptibility test for the newly syntheslzompounds
3a-f, 4a-f and 5a-b were screened for their antdyad and antifungal activity. Disk diffusion metth [32-33] was
used for determination of the preliminary antibaeleactivity. While on the other hand, the newlyepared
compounds were screened for their in vitro antifingctivity by the serial plate dilution method {38].
Ampicillin trihydrate and fluconazole were usedséandard drugs. The inhibitory values of the test@ehpounds
against the tested bacterial and fungal straing werorded in mmil@ble-1).

Insecticidal study

Periplaneta americanavas taken for insecticidal study and 1 and 2% aaeetsolutions of the synthesized 2-
substituted benzimidazole derivativés-f, 4a-f and5a-b were injected in between 4th and 5th abdominainseq

on the ventral side of the body Bf americanawith the help of micro syringe. The time of cocket’s death was
recorded as knock down (KD) value. Cypermethrin wesd as standard drug. At the time of death thenaae of

P. americanabecame motionless, the appendages shrunk anddftdaeards the ventral side and cockroach lay
dorsally [36] Table-2).

Anthelmintic activity

Indian adult earthwormsPheretima posthumawvere collected from moist soil and washed withinmal saline to

remove all faecal matter and used for the antheimictivity. All the synthesized 2-substituted benidazole

derivatives3a-f, 4a-f and5a-b were dissolved in minimum amount of DMF and théuwee adjusted to 10 ml with
saline water. All solutions of synthesized derivesi and drugs solutions were freshly prepared. @&af Six

earthworms were released into desired formulataots the paralytic and lethal time noted. Albendazehs used
as standard drug. Observations were made for it thken for paralysis and death of individual wararalysis
was said to occur when the worms did not receieméw normal saline. Death was concluded whemitrens lost

their motility followed by fading away of their bgdolour [37-40] Table-3).

Acute toxicity

Lethal doses (LB) of compound were determined in albino mice. ARdrh of drug administration, mortality in
each group was observed and from the data obtdibed was calculated by the method of Carrol [41]. Data
revealed that compourtk does not show any toxicity up to dose of 10.2 mdptidy weight in mice

Synthesis

Synthesis of 2-Amino-4-(3-methyl-1H-1,2,4-triazolyl)benzoic acid (1)

Microwave Irradiation Method

3-Methyl-1H-1,2,4-triazole (0.01 mol) and 2-amino-4-bromobeéazzid (0.01 mol) were taken in ethanol followed
by the drop wise addition of triethylamine ( 0:bl) over the period of 20 minutes. After the r@attmixture was
placed in microwave oven and refluxed at level-PO{@att) for 5 min. Progress of reaction was redylaronitored
by TLC. On completion of reaction, the reaction e was poured over the crushed ice. The resuttipgtals are
filtered. The crude was recrystallized from ethawater to give compound Yield: 85%.

Conventional Method

An ethanolic mixture of 3-MethylH1-1,2,4-triazole (0.01 mol) and 2-amino-4-bromolmazcid (0.01 mol) was
prepared which was followed by the dropwise additid triethylamine (0.01 mol) over a period of 2@nates.
Thus obtained reaction mixture refluxed for 2 hrodfess of reaction was regularly monitored by TI@h
completion of the reaction, excess amount of sdlwers distilled and obtained residue poured overctiushed ice.
The resulting solid washed, filtered, dried andysiallized from ethanol-water to yield compouhdYield: 72%.
M.p.: 108-110°C. R: 0.76. IR (KBr,v, cmi’): 3420, 3025, 2942, 1695, 162#-NMR (200 MHz, CDC}, 5, ppm):
2.19 (s, 3H, Ch), 6.20 (bs, 2H, NKPh), 7.80-6.96 (m, 3H, ArH), 9.10 (s, 1H, -N=CH;NJ}L.50 (s, 1H, HOOC-
Ph). MS (m/z, %): 218.08. Anal. calcd. forg8,0N4O,: C,55.04; H, 4.62; N, 25.68%. Found: C, 55.404t58; N,
25.62%.
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Synthesis of 2-[5-(3-Methyl-1H-1, 2, 4-triazolydniline-2-yllbenzimidazole (2)

Microwave Irradiation Method

0-Phenylenediamine (0.01 mol) and compodn@.01 mol) were taken in ethanol followed by #udition of a
pinch of potassium carbonate. The resulting mixtues placed in microwave oven and refluxed at l2vé210
watt) for 6 min. Progress of reaction was regulangnitored by TLC. On completion of reaction, tleaction
mixture was poured over the crushed ice. The reduttixture made alkaline by adding 10% NaOH tothetsolid
product. The product was filtered, washed, driedl recrystallised from ethanol to get compo@ndield: 82%.

Conventional Method

An ethanolic mixture o-phenylenediamine (0.01 naoi)l compound (0.01 mol) was refluxed for 4 hr. in presence
of pinch of potassium carbonate. After completidntt® reaction, ethanol was removed by distillatemmd the
residue was poured into crushed ice. Then it wadenadkaline by using 10% NaOH to get the solid pidThe
product was filtered, washed, dried and recrysedifrom ethanol to furnish compoudYield: 64%. M.p.: 135-
137°C. R: 0.69. IR (KBr, crif): 3425, 3022, 2937, 1691, 16261-NMR (200 MHz, CDC}, 5, ppm): 2.10 (s, 3H,
CHjy), 3.65 (s, 1H, CH=N), 4.85 (bs, 1H, NH), 6.13 (B, NH,-Ph), 6.82-7.90(m, 7H, ArH). MS (m/z, %): 290.13.
Anal. calcd. for GgH14Ng: C,66.19; H, 4.86; N,28.95%. Found: C, 66.15; 854N, 29.03%.

General preparation of 2-[5-(3-Methyl-1H-1,2,4-trilyl) substituted benzyliden anilin-2-yl] benzinaidole (3a-f)
Microwave Irradiation Method

A reaction mixture of compoun2 (0.01 mol) with various aromatic aldehydes (0.01)rnmethanol was placed in
microwave oven and refluxed at power level-2 (21dttvfor 8-12 min. and excess of solvent was rerdove
distillation. The residue poured on crushed ice aaidified with dil. hydrochloric acid. The appedrsolid was
filtered, dried and recrystallised from appropristévents to obtain compounda-f .

2-[5-(3-Methyl-1H-1,2,4-triazolyl)benzylidenanili?-yl|benzimidazolea: Yield: 84%.

2-[5-(3-Methyl-1H-1,2,4-triazolyl)(2"-chlorobenzyen)anilin-2-yllbenzimidazole 3hbYield: 81%.
2-[5-(3-Methyl-1H-1,2,4-triazolyl)(4"-chlorobenzyen)anilin-2-yllbenzimidazole 3cYield: 82%.
2-[5-(3-Methyl-1H-1,2,4-triazolyl)(2 -bromobenzykgh)anilin-2-yl[benzimidazole 3dYield: 85%.
2-[5-(3-Methyl-1H-1,2,4-triazolyl)(4 " -fluorobenzydien)anilin-2-yllbenzimidazole 3eYield: 80%.
2-[5-(3-Methyl-1H-1,2,4-triazolyl)(4 -bromobenzykah)anilin-2-yllbenzimidazole 3fYield: 78%.

Conventional Method

An ethanolic mixture of compoun® (0.01 mol) and various aromatic aldehydes (0.01) nmokthanol heated to
reflux in presence of acetic acid for 3-5 hr. Qumpletion the reaction, the excess of solvent vesisoved by
distillation. The residue poured on crushed ice aaidified with dil. hydrochloric acid. The appedrsolid was
filtered, dried and recrystallised from appropris¢dvents to furnish compoung@a-f.

2-[5-(3-Methyl-1H-1,2 4-triazolyl)benzylidenanili-yllbenzimidazole3a: Yield: 56%. M.p.: 159-161°C. R:
0.60. IR (KBr, cn): 3025, 2942, 1622, 1552, 13TA-NMR (200 MHz, CDC}, 8, ppm): 2.10 (s, 3H, C¥, 5.00
(bs, 1H, -NH), 7.10-7.85 (m, 12H, ArH), 8.50 (s,,1€H=N), 9.25 (s, 1H, -N=CH-N). MS (m/z, %): 378.43nal.
calcd. for GaHigNg: C,73.00; H, 4.79; N,22.21%. Found: C, 72.88; 1824 N, 22.30%.

2-[5-(3-Methyl-1H-1,2,4-triazolyl)(2"-chlorobenzylen)anilin-2-yllbenzimidazole 3bYield: 62%. M.p.: 126-128
°C. R: 0.67. IR (KBr, crif): 3020, 2946, 1627, 1547, 132B1-NMR (200 MHz, CDC}, §, ppm): 2.00 (s, 3H, CH),
5.08 (bs, 1H, -NH), 6.96-7.65 (m, 11H, ArH), 8.40 {H,-CH=N), 9.27(s, 1H, -N=CH-N). MS (m/z, %): 2487.
Anal. calcd. for GsH;/NgCl: C,66.90; H, 4.15; N,20.35%. Found: C, 66.854H.,1; N, 22.30%.

2-[5-(3-Methyl-1H-1,2,4-triazolyl)(4"-chlorobenzyen)anilin-2-yllbenzimidazole 3cYield: 60%. M.p.: 163-165
°C. R: 0.71. IR (KBr, crif): 3023, 2940, 1620, 1556, 1316-NMR (200 MHz, CDC}, §, ppm): 2.05 (s, 3H, CH),
4.96 (bs, 1H, -NH), 6.90-7.62 (m, 11H, ArH), 8.38 {H,-CH=N), 9.16(s, 1H, -N=CH-N). MS (m/z, %): 2187.
Anal. calcd. for GzH;/NgCl: C,66.90; H, 4.15; N,20.35%. Found: C, 67.004H)8; N, 22.25%.

2-[5-(3-Methyl-1H-1,2,4-triazolyl)(2"-bromobenzykah)anilin-2-yl[benzimidazole 3dYield: 55%. M.p.: 138-140
C. R: 0.78. IR (KBr, cni): 3017, 2942, 1630, 1541, 132Bl-NMR (200 MHz, CDC}, 8, ppm): 1.94 (s, 3H, C},
5.10 (bs, 1H, -NH), 6.77-7.45 (m, 11H, ArH), 8.5] {H,-CH=N), 9.10(s, 1H, -N=CH-N). MS (m/z, %): 483.
Anal. calcd. for GzH;/NgBr: C,60.40; H, 3.75; N,18.38%. Found: C, 60.213H1; N, 18.32%.

2-[5-(3-Methyl-1H-1,2,4-triazolyl)(4 -fluorobenzydien)anilin-2-yllbenzimidazole 3eYield: 58%. M.p.: 165-167
°C. R: 0.74. IR (KBr, crif): 3022, 2945, 1629, 1553, 131#-NMR (200 MHz, CDC}, §, ppm): 2.02 (s, 3H, CH),
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4.82 (bs, 1H, -NH), 6.81-7.66 (m, 11H, ArH), 8.33 {H,-CH=N), 9.15(s, 1H, -N=CH-N). MS (m/z, %).&392.
Anal. calcd. for GH,;7FNg: C,69.69; H, 4.32; N,21.20%. Found: C, 69.44; 1274N, 21.26%.

2-[5-(3-Methyl-1H-1,2,4-triazolyl)(4"-bromobenzykah)anilin-2-yl[benzimidazole 3fYield: 50%. M.p.: 150-152
%C. R: 0.70. IR (KBr, cri): 3025, 2937, 1635, 1550, 132B6l-NMR (200 MHz, CDC}, §, ppm): 2.11 (s, 3H, C}),
4.90 (bs, 1H, -NH), 6.70-7.49 (m, 11H, ArH), 8.46 {H,-CH=N), 9.21(s, 1H, -N=CH-N). MS (m/z, %): 483.
Anal. calcd. for GzH;/NgBr: C,60.40; H, 3.75; N,18.38%. Found: C, 60.253t3; N, 18.36%.

2.5.4. General preparation of 2-[4-{(3-Methyl-1HZ4-triazolyl)-2-(2-substitutedphenyl thiazolidined-
yl)}phenyllbenzimidazole (4a-f)

Microwave Irradiation Method

A reaction mixture of compourga-f (0.01 mol) and thioglycolic acid (0.01 mol) in DM#th a catalytic amount of
zinc chloride was placed in a round-bottomed flaslide a microwave oven and refluxed at power (vidr 8-12
min. and the excess of DMF was removed by distifat The residue poured on crushed ice and acilifigh
dilute hydrochloric acid. The appeared solid wéered, dried and recrystallised with appropriatvents to obtain
compoundgla-f.

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2- phenylthizolidinon-3-yl)}phenyllbenzimidazole 4&:ield: 79%.

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2 -chlorophwylthiazolidinon-3-yl)}phenyllbenzimidazole 4kield: 81%.
2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(4"-chloropheylthiazolidinon-3-yl)}phenyllbenzimidazole 4¢&ield: 77%.
2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2 -bromophs#ithiazolidinon-3-yl)}phenyllbenzimidazole 4&ield: 84%.
2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(4 -fluoropheylthiazolidinon-3-yl)}phenyl]benzimidazole 4¢&field: 81%.
2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(4"-bromophs#thiazolidinon-3-yl)}phenyl]benzimidazole 4iield: 76%.

Conventional Method

Compound3a-f (0.01 mol) and thioglycolic acid (0.01 mol) wake¢a in DMF followed and refluxed with a
catalytic amount of zinc chloride over an oil b&th about 3-6 hr. The solvent was distilled anddes poured in
ice water, filtered, washed, dried, recrystallif@un appropriate solvents mixture to yield compodasf.

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2-phenylthizolidinon-3-yl)}phenyl]benzimidazole 4aYield: 66%. M.p.:
128-130°C. R: 0.66. IR (KBr, crii): 3024, 2946, 1707, 1620, 1557, 1310, 6'HNMR (200 MHz, CDC}, 3,
ppm): 1.88 (s, 3H, CH), 3.90 (s, 2H, -CHS-), 5.08 (bs, 1H, -NH), 6.45 (s, 1H,-CH of thizttm), 7.01-7.85 (m,
12H, ArH), 9.20 (s, 1H, -N=CH-N). MS (m/z, %): 453. Anal. calcd. for &gH,NsSO: C, 66.35; H, 4.45; N,
18.57%. Found: C, 66.29; H, 4.40; N, 18.55%.

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2"-chloroph®ylthiazolidinon-3-yl) }phenyl]benzimidazole 4bYield: 50%.
M.p.: 149-151°C. R: 0.60. IR (KBr, crif): 3026, 2940, 1710, 1622, 1560, 1312, 6FONMR (200 MHz, CDC},
3, ppm): 1.92 (s, 3H, CHi, 3.99 (s, 2H, -CHS-), 5.00 (bs, 1H, -NH), 6.30 (s, 1H,-CH of thigkam), 6.96-7.75 (m,
11H, ArH), 9.30 (s, 1H, -N=CH-N). MS (m/z, %): 488. Anal. calcd. for &H;sNsSOCI: C, 61.66; H, 3.93; N,
17.26%. Found: C, 61.60; H, 3.92; N, 17.22%.

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(4"-chloropheylthiazolidinon-3-yl)}phenyllbenzimidazole 4cYield: 59%.
M.p.: 132-135°C. R: 0.67. IR (KBr, cri): 3020, 2943, 1705, 1625, 1562, 1315, 6F6NMR (200 MHz, CDC},
8, ppm): 1.80 (s, 3H, C}i, 3.82 (s, 2H, -CHS-), 5.15 (bs, 1H, -NH), 6.39 (s, 1H,-CH of thigkam), 6.78-7.56 (m,
11H, ArH), 9.18 (s, 1H, -N=CH-N). MS (m/z, %): 488. Anal. calcd. for gH;oNsSOCI: C,61.66; H, 3.93;
N,17.26%. Found: C, 61.57; H, 3.88; N, 17.12%.

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2 -bromophs#thiazolidinon-3-yl) }phenyllbenzimidazole 4dYield: 49%.
M.p.: 166-168°C. R: 0.72. IR (KBr, crif): 3027, 2938, 1709, 1620, 1567, 1320, 6FZNMR (200 MHz, CDC},
3, ppm): 1.94 (s, 3H, C§), 3.80 (s, 2H, -CKS-), 5.21 (bs, 1H, -NH), 6.42 (s, 1H,-CH of thigtkam), 6.72-7.53 (m,
11H, ArH), 9.13 (s, 1H, -N=CH-N). MS (m/z, %): 53B. Anal. calcd. For £H1sNsSOBr: C, 56.50; H, 3.60; N,
15.81%. Found: C, 56.21; H, 3.67; N, 16.02%.

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(4 -fluoropheylthiazolidinon-3-yl)}phenyllbenzimidazole 4eYield: 58%.
M.p.: 169-171°C. R: 0.71. IR (KBr, cri): 3023, 2945, 1711, 1621, 1558, 1311, 6F2NMR (200 MHz, CDC},
3, ppm): 1.96 (s, 3H, C}, 3.87 (s, 2H, -CHS-), 5.20 (bs, 1H, -NH), 6.35 (s, 1H,-CH of thigkam), 6.80-7.60 (m,
11H, ArH), 9.15 (s, 1H, -N=CH-N). MS (m/z, %): 43Q. Anal. calcd. for H;JN¢SOF: C, 63.82; H, 4.07;
N,17.86%. Found: C, 64.00; H, 4.12; N, 18.02%.
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2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(4 -bromophs#thiazolidinon-3-yl) }phenyl]benzimidazole 4fYield: 54%.
M.p.: 147-149°C. R: 0.79. IR (KBr, crif): 3020, 2940, 1705, 1622, 1560, 1318, 6FBNMR (200 MHz, CDC},
8, ppm): 1.79 (s, 3H, CHi, 3.72 (s, 2H, -CHS-), 5.25 (bs, 1H, -NH), 6.49 (s, 1H,-CH of thigkam), 6.63-7.50 (m,
11H, ArH), 9.10 (s, 1H, -N=CH-N). MS (m/z, %): 53B. Anal. calcd. for gH;JN¢SOBr: C,56.50; H, 3.60;
N,15.81%. Found: C, 56.40; H, 3.62; N, 15.92%.

General preparation of 2-[{4-(3-Methyl-1H-1,2,4-azolyl)substitutedpiperazinylphenyl}] benzimidaz¢ta-c)
Microwave Irradiation Method

Compound2 (0.01mol) and substituted morpholines (0.01moljemaken in DMF, stirred for 15 minutes at room
temperature. After, resulting reaction mixture vedeced in a round-bottomed flask inside a microwaven and
refluxed at power level-2 (210watt) for 6-8 mindathe excess of DMF was removed by distillatione Tasidue
dumped on ice water, filtered, washed, dried, ratied with petroleum ether and recrystallised veiipropriate
solvents to obtain compouriad-c

2-[4-{(3-Methyl-1H-1,2,4-triazol-1-yl)-2-(piperazar1-yl)phenyl}]benzimidazole 5&field: 76%.
2-[2-{4-(2-bromoethyl)piperazin-1-yl)-4-(3-methyHL1,2 4-triazol-1-yl)phenyl}]benzimidazole 5kield: 70%.
2-[2-{4-(2-bromopropyl)piperazin-1-yl)-4-(3-methylH-1,2,4-triazol-1-yl)phenyl}|benzimidazole 5¥ield: 81%.

Conventional Method

A reaction mixture of compound (0.01 mol) and substituted morpholines (0.01madsvprepared in DMF and
allowed to stir for 15 minutes at room temperatuxer, resulting reaction mixture refluxed over aih bath for
about 1-2 hr. On completion of reaction, excessestl was distilled and residue dumped in ice wdthered,
washed, dried, triturated with petroleum ether @wlystallised with appropriate solvents to yietanpoundsa-c

2-[4-{(3-Methyl-1H-1,2,4-triazol-1-yl)-2-(piperazar1-yl)phenyl}]benzimidazole 5aYield: 56%. M.p.: 128-130
°C. R: 0.70. IR (KBr, crit): 3020, 2933, 1629, 1552, 1316l-NMR (200 MHz, CDC}, , ppm): 1.05-1.30 (s, 8H,
4XCH,), 1.76 (bs, 1H, NH), 2.28 (s, 3H, @H3.82 (s, 1H, CH=N), 5.55 (bs, 1H, NH), 6.74-7(&Y, 7H, ArH). MS
(m/z, %): 359.43. Anal. calcd. for,gH,;N7: C,66.83; H, 5.89; N,27.28%. Found: C, 67.05; 835N, 27.20%.

2-[2-{4-(2-bromoethyl)piperazin-1-yl)-4-(3-methyHL1,2 4-triazol-1-yl)phenyl}]benzimidazole 5bYield: 48%.
M.p.: 139-141°C. R: 0.76. IR (KBr, crit): 3026, 2937, 1633, 1545, 130'H-NMR (200 MHz, CDC}, &, ppm):
1.07-1.28 (s, 8H, 4XC§), 2.15 (s, 3H, Ch), 2.70(t, 2H, CH), 3.50 (t, 2H, CH), 3.97 (s, 1H, CH=N), 5.55 (bs,
1H, NH), 6.74-7.57 (m, 7H, ArH). MS (m/z, %): 468.3Anal. calcd. for &H,/N;Br: C,56.66; H, 5.19; N,21.02%.
Found: C, 56.50; H, 5.10; N, 20.90%.

2-[2-{4-(2-bromopropyl)piperazin-1-yl)-4-(3-methyH-1,2,4-triazol-1-yl)phenyl}|benzimidazole 5¢ield: 63%.
M.p.: 144-146°C. R: 0.69. IR (KBr, crif): 3023, 2934, 1636, 1548, 13T'H-NMR (200 MHz, CDC}, &, ppm):
1.12-1.33 (s, 8H, 4XC§), 2.04 (s, 3H, Chk), 2.68-3.59 (m, 6H,-(Chz-), 4.10 (s, 1H, CH=N), 5.51 (bs, 1H, NH),
6.70-7.52 (m, 7H, ArH). MS (m/z, %): 480.40. Aneadlcd. for GzH,eN,Br: C,57.50; H, 5.46; N,20.41%. Found: C,
57.66; H, 5.50; N, 20.62%.

RESULTS AND DISCUSSION

Chemistry

The synthetic route for the synthesis is outline&¢heme-1& 2. Reaction of 2-amino-4-bromo benzoic acid with
3-methyl-H-1,2,4-triazole yielded compourty which on further refluxing with o-phenylene diamai furnished
compound2. A sub-route also designed by the reaction of aaumg 2 with 4-substituted morpholines to furnish
compoundba-c (Scheme-2)The condensation reaction of compo@nand substituted aryl aldehydes resulted into
the Schiff bases3@-f). Schiff bases3a-f) were refluxed with thioglycolic acid in presenafea pinch of anhydrous
zinc chloride to furnish 2-[{4-(3-methylH-1,2,4-triazolyl){2-(2-substituted phenyl-4-thialtdinon-3-yl)} phenyl]
benzimidazole4a-f) (Scheme-). The synthesised benzimidazoles were evaluategitimicrobial, insecticidal and
anthelmintic activitiesT{able 1, 2 & 3).

Pharmacology

All the prepared derivatives 2-[5-(3-Methyl-1H-YZriazolyl) substituted benzylidenanilin-2-yl] b@midazole
(3a-f), 2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2-substitedphenylthiazolidinon-3-yl)}phenyl] benzimidazoléa-f)
and 2-[{4-(3-Methyl-1H-1,2,4-triazolyl) substitidepiperazinyl phenyl}|benzimidazole54-c) were tested for
antibacterial, antifunagal, insecticidal and antfiatic activities. Staphylococcus aureus, Klabsiella pneumoniae,
Aspergillusfumigatus(plant isolate) Candida glabratapathogens were used for antimicrobial activity elitcidal
activity performed againdPeriplaneta AmericanaPheretima posthumavere used for the anthelmintic activity.

196
www.scholarsresearchlibrary.com



Hament Panwaret al Der Pharma Chemica, 2013, 5 (6):192-200

During antimicrobial screening, results revealedt tbompoundde showed remarkable antimicrobial spectrum.
Compounds3a-f displayed milder inhibitory action. Compoufid and3e showed broader antimicrobial activity but
comparatively better inhibition was demonstrated bgmpound 3e Among the thiazolidinone bearing
benzimidazoleda-f, compounddd and4eillustrated significant antimicrobial spectrum.tBiwompound4e claimed
better inhibition against the used pathogens. Bipieyl bearing benzimidazolé&s-c displayed very poor inhibitory
action. Compounéb and5c showed poor inhibition againét fumigatusonly.

Insecticidal activity results cleared that among tissted compound@a-f, 4a-f and5a-c Compound3e and4e gave
better KD values at two different doses- 1% and &jainstP. americana Compound4e displayed considerable
insecticidal potential in comparison to used statidaypermethrin. During anthelmintic activity, rétsuwere
collected as paralytic and lethal time in minut€ompoundsa-f, 4a-f and5a-c tested again®®. posthumaData
cleared that compourtsa-f showed no insecticidal activity. Compourts-f and4a-f displayed mild to moderate
insecticidal activity. Compoun8b, 4a and4e showed better potential than the remaining dexigat Compoun@b
and4a claimed same potentials but it wéswho elicited significant insecticidal activity amg the all tested series
of compounds.

Table 1. Antimicrobial test of 2-substituted benzindazoles

Comp R R Antibacterial activity (mm) Antifungal activity
) S.aureus| K. pneumonige A.fumigatus C. glabrat
3a. H - 6 - -
3b. 2-Cl 10 8 6 -
3c. 4-Cl 8 10 8 8
3d. 2-Br - 10 10 -
3e. 4-F 10 15 12 8
3f. 4-Br 8 10 8 -
4a. H 8 6 10 -
4b. 2-Cl 12 10 10 6
4c. 4-Cl 15 10 8 10
4d. 2-Br 12 12 12 8
4e. 4-F 18 18 16 10
4f. 4-Br 6 10 10 10
5a. 4-(CH),Br - - 6 -
5b. 4-(CH)sBr - - 8
5c. H
Ampicillin trihydrate 16 20 - -
Fluconazole - - 20 15
DMF (control) - -

- means no activity.

Table 2. Insecticidal activity of 2-substituted berimidazoles at two different concentrations (KD valie in min.)

Comp. R R Time [min.]
1% | 2%
3a. H 19 16
3b. 2-Cl 19 16
3c. 4-Cl 16 10
3d. 2-Br 17 13
3e. 4-F 14 8
3f. 4-Br 19 15
4a. H 14 8
4b. 2-Cl 12 10
4c. 4-Cl 12 8
4d. 2-Br 10 8
4e. 4-F 7 6
4f. 4-Br 15 10
5a. H 20 15
5b. 4-(CH),Br | 22 16
5c. 4-(CH)sBr | 22 18
Cypermethrin 7 5
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Table 3. Anthelmintic activity of 2-substituted berzimidazoles againsPheretima posthumdparalytic and lethal time in min.)

Comp. R R’ Paralytic time (min.) | Lethal time (min.)
3a. H 14 20
3b. 2-Cl 10 13
3c. 4-Cl 13 15
3d. 2-Br 10 16
3e. 4-F 15 20
3f. 4-Br 18 20
4a. H 10 13
4b. 2-Cl 15 18
4c. 4-Cl 10 16
4d. 2-Br 12 18
4e. 4-F 6 10
4f. 4-Br 10 16
5a. 4-(CH).Br - N
5b. 4-(CH)sBr - -
5c. H 14 20
Albendazole 5 8
(-) Means no activity.
COOH NH
COOH —-NH /@i 2
TEA NH
/4 /N\N NH, ?
Br // KzCO‘;
1 N
2
AcOH OHC—O
j@ SHCHZCOZH
\(@ ZIlClz /: N
‘</ 3a-f N/ / N\
4a-f R/ __
R =H, 2-Cl, 4-Cl, 2-Br, 4-F, 4-Br
SCHEME-1

2 +

NR

N

R = H, CHz'CHzBr, CHz'CHz‘CHzBr

SCHEME-2
CONCLUSION

Microwave irradiation offers significant improvemsrover existing conventional synthetic methodoldgynthesis
of 2-substituted thiazolidinonyl benzimdazoles gsoatalytic amount of zinc chloride in DMF under K8 helps
facile access into of 2-thiazolidinones of potditidigh synthetic utility. This simple and reprazble technique

affords various

2-[4-{(3-Methyl-1H-1,2,4-triazolyl)-2-(2-substituted = phenylthiazolidinon-3-yl)}phenyl]

benzimidazole 4a-f) & 2-[{4-(3-Methyl-1H-1,2,4-triazolyl) substitut piperazinylphenyl}] benzimidazol&é-o
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with shorter reaction time spans, excellent yieldd without formation of undesirable by-productg@mparison to
conventional synthetic methodology. The differembstitution on the block structure of benzimidazelas
incorporated with various substituted aromatic siriging a significant influence on the biologicglestrum of
benzimidazoles4a-f) instead of piperazines bearing benzimidazoksd. Among the synthesised substituted
benzimidazoles3a-f), (4a-f) & (5a-0, only thiazolidinone bearing benzimidazole detias displayed notable
biological activity viz. antifungal, insecticidahd antihelmintic; in compare to used standard drugs

On the basis of structure activity relationshipwiis found that presence of electron-withdrawingugron the
aromatic ring in general displayed remarkable pla@otogical potential in term of antibacterial, &mtgal,
insecticidal and antihelmintic activity. Among thalogically screened substituted benzimidazoBsf, (4a-f) &
(5a-0), only derivativede educed better biological potency. Based upon tbkdical screening data, it is cleared
that 4-fluro phenyl substitution in 2-substituteehkimidazole derivative i.éle will be necessary to modifying the
antibacterial, antifungal, insecticidal and antiigitic activity.
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