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ABSTRACT

Inthis present work, microwave assisted synthesis of 3-aryl-5-(thiophen-3-
ylmethyl)-1H-1, 2, 4-triazoleswere carried out.(3a-i) new compoundswere
synthesized by reactions of 2-(thiophen-3-yl) acetohydrazide and various
aromatic nitriles. The synthesized derivativeswere characterized by spectra
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studiesand also by C, H, N analyses. Synthesized derivativeswere screened
for their anti-inflammatory activity by, the rat paw edema test method and
analgesic activity by thetail flick method. The compounds (3b, 3d, 3g) and
(3i) showed remarkablereductionin rat paw edemainduced by carrageenan
treatment. The compounds (3b, 3d, 3g,) and (3i) showed good analgesic

activity. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Non-steroidal anti-inflammatory drugs (NSAIDs)
areusudly usedto treet theinflammation. NSAIDsex-
ert their anti-inflammeatory effect through inhibition of
cyclooxygenases (COXs). COX-1and COX-2 aretwo
general COX isoformg??, 1, 2, 4-triazole derivatives
arecrucia heterocyclic scaffold that hasbeen aninter-
estingfield of study for alongtime.1, 2, 4-triazolesdis-
played admirablebiologica properties. In particular,
they show antimdarid's, anticonvul sant, anti-inflamma-
tory®4, antibacterial®, antifungal'®, antitubercularl”,
antioxidant(®, anticancer®®, analgesid'?, and pesticidal
properties. Looking totheimmensebiologicd signifi-
canceof 1, 2, 4-triazole derivatives, we synthesized
somenove derivativesby Microwave heeting technol -
ogy and screened them for anti-inflammatory activity
and anadlgesicactivity.

Theam of the present work wasto synthesizesome
3,5-disubstituted 1,2,4-triazolesderivativesby Micro-
wave method becauise,conventional methodsinvolving
heeting reaction mixtureswith traditiond equipmentsare
not only slow, but it also creates ahot surface on the
reaction vessel whereproducts, substrates and reagents
often decomposeover time. Microwaveenergy, incon-
trast, passesthrough thewalls of thereaction vessel,
hesting the reactants and solventsdirectly, where, tem-
peratureincreaseisuniform throughout thereaction
mixture, leading to rapid reaction and fewer by-prod-
uctsand/or product decomposition™.

EXPERIMENTAL

M aterialsand equipments
All chemicasusedinthiswork were of |aboratory
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grade and were purchased from E

Merck Ltd., India, and LobaChemica Ltd., India
Reactionsinvol ving microwave exposure were con-
ductedin CATA-2R (Catalyst Systems) using micro-
waveviasof capacity 10-20 ml. Progress of reaction
wasexamined by TL C-reports, which was devel oped
using pre-coated Silicagel G plates. Elementa andysis
wascarried out usng FLASH EA 1112 CHN anadyzer
(Thermo Finnigan, Italy) and found within 0.4 of theo-
retical values. The*H-NMR and *C NMR spectraof
synthesi zed compounds were obtained usng Mercury
Plus 300 MHz NMR spectrometer and JEOL-FT-
NMR spectrometer, at |1 T Powai and Indian Institute
of Science, Banglore and mass spectra of the com-
pounds were analyzed on VARIAN-500 mass spec-
trometer at 11T Powa, Mumbal, India.

General procedurefor synthesis of aromatic ni-
triles

To amixture of 1aj (1 mmol) and ag NH, (3.0
mL, 45 mmol) wasadded |, (2.1 mmol) at rt under an
empty balloon. The obtained mixturewasstirred at 60°
C. After 4h at the sametemperature, the reaction mix-
ture was quenched with H,O (10 mL) and satd aq
Na,SO, (2mL) at 0° C, and was extracted with Et,0
(3X 15mL). Theorganiclayer waswashed with brine
anddried over Na,SO, to providearomatic nitrileswith
goodyieldsin an aimost pure state. If necessary, the
product was purified by column chromatography (sllica
0d; hexane/EtOAc=4:1) togive purearomatic nitriles.
All synthesized compoundswere confirmed by melting
points, IR and *H NM R spectraof reported series.

General procedurefor (Conventional) synthesis
of 3-aryl-5-(thiophen-3-ylmethyl)-1H-1, 2, 4-
triazole.

2-(thiophen-3-yl) acetohydrazide (0.33 mmol) and
gopropriatearomatic nitriles (1.0 mmol),weremixedin
MeOH (5mL) asasol vent,then mixture wasrefluxed
for 2-3 hrsin oil bath.Reactions were monitored by
TLC.After completion of reaction the mixture was
evaporated, diluted with MeOH, and then purified by
reverse phase preparative HPLC (MeOH/H,0).

General Procedurefor (MW assisted) synthesisof
3-aryl-5-(thiophen-3-ylmethyl)-1H-1, 2, 4-triazole

2-(thiophen-3-yl) acetohydrazide (0.33 mmol) and
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appropriate aromatic nitriles (1.0 mmol), were mixed
in"BUuOH (2mL) asasolvent, then, K,CO,(2equi.) is
addedinal0ml microwavevid seded by Teflon-lined
rubber cap. Thisreaction mixturewasirradiated with
MW at, 420 Watt (60%) to 560 Wett (80%) for 8-20
min. After completion of reactionthemixturewasevapo-
rated, dil uted with MeOH, and then purified by column
chromatography (RP-MeOH/\Water).

3-phenyl-5-(thiophen-3-ylmethyl)-1H-1, 2, 4-
triazole

Yellow oil,'H-NMR (DMSO-d)): 5: 4.04 (2H, s-
CH,), 8: 6.72-6.75 (2H, d, Thiopene C-H), 5: 7.38-
7.49 (3H, m, ArH), 6: 7.63 (1H, m, Thiopene C-H),
6:8.27 (2H, d,ArH) ; ®*C-NMR (DMSO-d,) 172.15,
159.48, 137.55, 131.14,132.27, 129.16,
128.12,127.46,126.16,121.42,29.70; MS: m/z
241.07 M+; And.Calcd. for C H, N.S: C,64.70; H,
4.59; N, 17.41; S, 13.29.

3-(4-chlor ophenyl)-5-(thiophen-3-ylmethyl)-1H-1,
2,4-triazole

Brown oil,'H-NMR (DMSO-d,): 6:4.02 (2H, s,-
CH,), 8: 6.74-6.75 (2H, d, Thiopene C-H), 3: 7.54-
7.59 (3H, m, 2H of ArH + 1H of Thiopene C-H), o:
8.17 (2H, d, ArH); ; 3C-NMR (DMSO-d,) 172.35,
159.73, 137.55, 134.36, 130.76, 129.38, 128.92,
128.16, 126.10, 121.32, 29.43; MS. m/z: 275.03 M+,
Anal.Calcd. for C H, CIN.SC, 56.62; H, 3.66; Cl,
12.86; N, 15.24; S, 11.63.

3-(4-bromophenyl)-5-(thiophen-3-ylmethyl)-1H-1,
2,4-triazole

Brown oil,'H-NMR (DMSO-d,): 6:4.02 (2H, s,-
CH,), 6: 6.74-6.75 (2H, d, Thiopene C-H), 5: 7.57
(1H, m, Thiopene C-H), 3: 7.66-7.68 (4H, m, ArH);
BC-NMR (DMSO-d)) 172.30, 159.77, 137.58,
132.36, 131.16, 128.16, 126.10, 123.15, 121.32,
29.40; MS; m/z: 318.98 M+; Anal.Calcd. for
CH,BrN,SC,48.76; H, 3.15; Br, 24.95; N, 13.12,
S, 10.01.
3-(4-nitrophenyl)-5-(thiophen-3-ylmethyl)-1H-1, 2,
4-triazole

Brown oil,*H-NMR (DMSO-d)): 6:4.02 (2H, s,-
CH,), 6: 6.74-6.75 (2H, d, Thiopene C-H), 5: 7.59
(1H, m, Thiopene C-H), 6: 8.06 (2H, d,ArH), 5: 8.32
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(2H, d, ArH); “*C-NMR (DMSO-d,) 172.30, 159.77,
147.90, 139.76, 138.65, 137.55, 128.30, 127.00,
126.18, 124.48, 121.32, 29.40; MS: m/z: 286.05 M +;
Anal.Calcd. for CH, N,0,S C, 54.54; H, 3.52; N,
19.57; 0,11.18; S, 11.20.

5-(thiophen-3-ylmethyl)-3-(p-tolyl)-1H-1, 2, 4-
triazole

Brown oil,'H-NMR (DM SO-d,): 6: 2.34 (3H, s,-
CH,), 8: 4.02 (2H, s,-CH,), &: 6.74-6.75 (2H, d,
Thiopene C-H), 6: 7.59 (1H, m, Thiopene C-H), &:
7.30 (2H, d, ArH), &: 8.54 (2H, d, ArH); *C-NMR
(DMS0-d,) 172.30, 159.77, 137.55, 131.76, 129.30,
128.10, 126.00, 125.72, 121.32, 29.40, 21.32; MS:
m/z: 255.08 M+; And.Calcd. for C H,,N.SC, 65.85;
H, 5.13; N, 16.46; S, 12.56.

3-(4-methoxyphenyl)-5-(thiophen-3-ylmethyl)-1H-
1,2, 4-triazole

Yellow oil,'H-NMR (DMSO-d,): 5: 3.84 (3H, s,-
CH,), 8: 4.02 (2H, s,-CH,), &: 6.74-6.76 (2H, d,
Thiopene C-H), 6: 7.60 (1H, m, Thiopene C-H), &:
7.05 (2H, d, ArH), &: 7.96 (2H, d, ArH); *C-NMR
(DMSO-d,) 172.30, 160.62, 159.77, 130.35, 128.82,
126.12, 124.86, 121.32, 55.84, 29.40 ; MS. m/z:
271.08M+; Anal.Cdcd. for C H,,N,OS C, 61.97,
H, 4.83; N, 15.49; O, 5.90; S, 11.82.

3-(thiophen-2-yl)-5-(thiophen-3-ylmethyl)-1H-1, 2,
4-triazole

Brown oil,'H-NMR (DM SO-d,): 6:4.02 (2H, s,-
CH,), 8: 6.74-6.76 (2H, d, Thiopene C-H), 5: 7.60
(1H, m, Thiopene C-H), 6: 7.18 (1H, m, Thiopene C-
H), 6: 7.58 (1H, m, Thiopene C-H), 6: 7.70 (1H, d,
Thiopene C-H), : 7.86 (1H, d, Thiopene C-H); *C-
NMR (DMSO-d,) 172.30, 157.11, 142.70, 137.30,
129.00, 128.00, 128.12, 128.63, 126.16, 121.32,
29.40 ; MS: m/z: 247.02 M+; Anal.Calcd. for
C HN.S C,53.42; H, 3.67; N, 16.99; S, 25.93.

11" "9 372
3-(naphthalen-2-yl)-5-(thiophen-3-yimethyl)-1H-1,
2,4-triazole

Yellow oil *H-NMR (DMSO-d)): 5:4.00 (2H, s,-
CH,), 8: 6.74-6.76 (2H, d, Thiopene C-H), 7.60 (3H,
m, Thiopene C-H & ArH), 4: 7.90 (1H, d, ArH), o:
8.00 (2H, m,ArH), 8: 8.48 (1H, d, ArH), 5: 9.10 (1H,
s, ArH); ®C-NMR (DMSO-d,) 172.30, 159.72,
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137.49, 133.91, 133.83, 133.12, 128.16, 126.24,
125.70, 124.55, 121.31, 29.40 ; MS. m/z: 291.08 M +;
Anal.Calcd. for C H NS C, 70.08; H, 4.50; N,
14.42; S, 11.00.

3-mesityl-5-(thiophen-3-ylmethyl)-1H-1, 2, 4-
triazole

Yellow oil,'H-NMR (DMSO-d,): 5: 2.35 (3H, s-
CH,), 6: 2.60 (6H, s,-CH,), &: 6.74-6.76 (2H, d,
Thiopene C-H), 8: 6.98 (1H, m, ArH), 8: 7.60 (1H,
m, Thiopene C-H); *C-NMR (DMSO-d,) 172.30,
159.72, 138.22, 136.73, 128.42, 128.16, 126.10,
122.71,121.34,29.40,21.92,19.28; MS: m/z: 283.11
M+; Anal.Calcd. for C H NS C, 67.81; H, 6.05;
N, 14.83; S, 11.31.

RESULTSAND DISCUSSION

Chemistry

Conversonof variousbenzylic hdidesinto aromatic
nitrileswith |, inag NH, (Scheme 1). These aromatic
nitrileswere synthesized by reported procedure{ 12],
Inonepot synthesis, primary akyl haides of benzylic
halides reactswith ammoniaviathe SN2 nucleophilic
substitution mechanismto form corresponding primary
amines, then after oxidation thereof by molecular io-
dine. All synthesized aromatic nitrileswere character-
izedby IR, MS, *H-NMR and *C NMR spectra, and
matched with reported nitriles.

I,, aq.NH3 (3.0 mL)
Ar/\,C —_—
la-i 60°C,4-8 hrs  AL—CN
2a-1
Scheme 1

To afford 3-aryl substituted 5-(thiophen-3-
ylmethyl)-1H-1, 2, 4-triazoles, 2-(thiophen-3-yl)
acetohydrazide ismixed with aromatic nitriles (2a-i)
using MeOH as solvent (Scheme 2), being conven-
tiond heating method, few reactionsgot failed and rest
reaction gavelessyields of target compounds. Com-
pounds (3a-€) got yields between 20-25%, 2-3 hrs.
Compounds (3f, 3h, 3i) were not obtained (TABLE
1). This Scheme was carried out on the ground of
reported reaction of refluxing benzonitrile and ben-
zoic hydrazidein MeOH!™3.Durring the course of our
study we have observed that reaction between 2-
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(thiophen-3-yl) acetohydrazidewith aromatic nitriles
by conventional reflux heating method, mixture of
products obtained and yield of pure compoundswas

asoveryless.
H
(/]/\”/N\NHZ +NC—-Ar __CHsOH S@\/HE—'Q‘
S (¢] 2a-i Reflux,2-3 hrs \N)\Ar
3a-i
Scheme 2

So, planwasshifted to changethe sol vent (NnBuOH)
and 2 equivalents of K. CO, (Scheme 3).Same reac-
tionswere performed by microwave heating (420-560
watt for 8-20 min). All reaction went successfully,
progress of reaction was examined by TLC-reports
(ethyl acetate/hexane), whichweredevel oped using pre-
coated Silicagdl G plates.

H

No MW,420-560 watt,8-20 min =~
4 | NH+ NC-Ar 5 & HN-N
o aci K2CO3(2 Equi), — N »\
S nBUOH (2 ml) NS AT

3a-i

Scheme 3

—= Pyl Peper

Dueto strong nucleophilicity of 2-(thiophen-3-yl)
acetohydrazide, condensation of it with nitrileswas
possible by microwaveirradiation rather conventiona
high temperature heating (Pinner reaction). The con-
densationisposs bleby without prior treatment of acid
to hydrazide, which isneeded in Pinner reaction. The
yields obtained aredepictedin (TABLE 1). Thereac-
tion of p-nitro substituted benzyl nitrilegavehigher yield
compared to other nitrilesthisfact givestheconcluson
of condensation of 2-(thiophen-3-yl) acetohydrazide
with nitrilesnot goeslike pinner reactionwhich requires
high temperatureand moretime. By performing reac-
tionsunder microwaveirradiationthel, 2, 4-triazoles
depend on nucleophilic nature of hydrazideand elec-
trophilic natureof nitriles. For stability concernsof hy-
drazidesunder akalinereaction condition, inevery re-
action 3 equivaentsof nitrilesare used.

Biological activity

All the compounds prepared, were screened for
their potentia anti-inflammatory activity by thecarrag-

TABLE 1: Datafor synthesisof 3-aryl-5-(thiophen-3-yImethyl)-1H-1, 2, 4-triazole.

Irradiation Yield (%) . Yield (%)

Entry Al (Watt) MW? T(min) Conventional” T(hrs)
3a © 420 70 20 28 3
3b m@ 560 72 15 20 2
3c Br@ 560 72 08 20 2
3d O,N —@— 560 74 08 25 2
3e HaC —@— 490 66 15 25 3
3f H3;CO 420 52 20 No Reaction Observed 25

s
3g M 560 64 20 25 25
3h OO 490 58 08 No Reaction Observed 25
CHs
3i 490 48 15 No Reaction Observed 25
HaC CHj

3All MW-assisted reactions were conducted in CATA-2R ; ®Conventional yields were obtained after refluxing reactantsin MeOH

for 2-3 h.
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eenaninduced rat paw edematest method*4. The com-
pounds (3b, 3d, 3g) and (3i) showed good anti-in-
flammatory activity (TABLE 2). Theanti-inflammatory
activity isobserved to be good compared to standard
drug used in compounds contai ning € ectron withdraw-
ing substituent on 3-substituted aryl moiety. Also a-
most equa activity exhibited by 3i moleculewhich con-
tainsbulky aryl groupon 1, 2, 4-triazole.

Protocol for anti-inflammatory activity

Theanimalsweredivided into groupsof six each
and were kept on fast for 24 h before the experiment
with freewater for feed. Control group wasadminis-
tered only 0.5% carboxymethyl cellulosesolution. Stan-
dard drug flurbiprofen (dose of 10 mg/kg) wasadmin-
istered oraly. Thetest compoundswere administered
orally at an equimolar ora doseof standard drug, into

TABLE 2: Anti-inflammatory activity of thesynthesized compounds

Paw Volume % Inhibition SEM?
Compounds Potency
0 hrs(Basal) After 3hrs After 4hrs After 3hrs After 4hrs
3a 0.36 +0.016 0.73+0.017 0.72+0.019 15.90+£2.73 18.18+2.25%* 0.24
3b 0.36+0.017 0.46+0.016 0.45+0.015 77.27£1.92 79.54+1.91 1.00
3c 0.36+0.013 0.66+0.019 0.66+0.017 31.81+3.45 31.81+ 3.71** 0.39
3d 0.37+0.011 0.48+0.015 0.46 +0.016 75.00+2.79 79.54+ 3.19 1.00
3e 0.37+0.010 0.53+0.014 0.53+0.014 63.63+1.92 63.63+1.92%* 0.80
3f 0.34+0.015 0.55+0.016 0.54+0.017 52.27 £2.17 54,5442 .62%* 0.67
39 0.32 £0.009 0.43+0.017 0.40+0.016 75.00+2.73 75.00+2.73 1.02
3h 0.36 +0.014 0.55+0.015 0.54+0.014 56.81+1.94 59.00+2.73%* 0.74
3i 0.39+0.012 0.50+0.014 0.49+0.015 75.00 £2.53 77.27+1.91 0.97
Flurbiprofen 0.33+0.011 0.44 £0.016 0.42+0.019 75.00+2.53 79.54+2.25 1.00
Control 0.33+0.011 0.77+0.013 0.77 £0.016

3Relative to standard and data were analyzed by ANOVA followed by Dunnett’s multiple comparison test for n = 6; **p < 0.01.

the sub plantar region of theright hind paw of eachrat,
carrageenan solution (0.1 ml of 1%) insalinewasin-
jected subcutaneoudly, 1 h after the administration of
thetest compounds and standard drug. Theright hind
paw volumewas measured beforeand after 3and4 h
of carrageenantreatment by meansof aplethysmometer.
The percent edemainhibition wascalcul ated.

Per cent edemainhibition = (Vc-Vt/Vc) X 100

Where Vt = themean increasein paw volumeinrats
treated with test compounds, and V¢ = the mean in-
creasein paw volumein control group of rats.

All Compoundsaredso evaluated for their analge-
scactivity. Compoundswhich showed good resultsfor
anti-inflammatory activity observed to be containing
good analgesic property aso. Out of thenewly synthe-
sized compounds, (3g) showed significant activity at
30 minand highly significant activity at 60 and 90min.

Protocol for analgesic activity: the tail flick
method[15].

Young maleWistar strain albino rats of 160-200
gm body weight were sel ected for theactivity. Six ani-

malsineachgroup likewisefourteen groupsweretaken.
0.5% CM C was administered to group one, which was
kept as vehicle control and Pentazocin (2 mg/kg) is
administered to group two by i.p. route. Remaining
groups administered test drug by i.p route (200 mg/
kg). Fluidintakeiskept sameinal groups.They were
placed intoindividual restraining cagesleavingthetail
hanging out freely. Beforetesting, theanimaswereal-
lowed to become accustomed to the cagesfor 30 min.
Thelower 5 cm portion of thetail wasnoticed. This
part of thetail wasimmersedinacup of freshlyfilled
water at 54 + 2 °C. Within afew seconds, therat re-
actsby withdrawingthetail. Thereactiontimewasre-
corded. After each determination, thetall wascarefully
dried. Thereaction timewas recorded before and pe-
riodically after oral administration of thetest substance
(after 0, 30, 60 and 90 min). 10 sec was the cut off
timeof theimmersion. Percent and gesic activity shown
by thetest compoundsisdepictedin TABLE 3.

Statistical analysiswasdoneby oneway analysis
of variance (ANOVA) followed by
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TABLE 3: Analgesic activity (tail flick method) of synthe-
sized compounds

% Inhibition £SEM (n = 6)

Compounds
0 min 30 min 60 min 90 min

3a 243+024 265+026° 277+026 2.95=0.28°

3b 253+031 2642038 233+027° 2.36+0.23°

3c 262+028 2.77+0.21° 2.83+0.22%  2.90+0.22
3d 264+037 283+0.23° 257+026° 259+0.28°

3e 2.85+0.33 2.93+0.32 2.25+0.11 3.08+0.33

3f 2384029 2844026  2.39+0.31  3.14%0.33

39 267+041 252+031° 228+020° 2.20+0.13°

3h 313£03 327039 343x041  3.63+0.39
3i 263+025 255+0.29° 237027 2.62=0.31°
Control 1.940.12  420+0.12 418%0.13  4.20:0.10
Pentazocin ~ 1.9+0.12  217+0.06° 218+0.06° 2.22+0.07°

Dunnet’s test, n = 6. Values were compared with
respect to standard drug pentazocin.
a P<0.05(Significant fromthecontrol).
b P<0.01(Significantfromthecontrol).
¢ P<0.001 (Sgnificant fromthecontrol).

CONCLUSION

By choosing proper experimenta conditionsunder
microwaveirradiation technol ogy we have been able
to synthesizenove 3-aryl-5-(thiophen-3-ylmethyl)-1H-
1, 2, 4-triazolesderivativesfrom aromatic nitrilesand
investigatefor anti-inflammatory and analgesic activity.
Theanti-inflammatory activity isobserved to be good
compared to standard drug used, in compounds con-
tai ning e ectron withdrawing substituent on 3-subdtituted
aryl moiety. Also dmost equal activity exhibited by 3i
moleculewhich containsbulky aryl groupon 1, 2, 4-
triazole.Same compounds are being observed to have
sgnificant ana gesic activity compared to control group
and standard drug used.
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