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ABSTRACT

The reaction of 2-[(2, 3-dimethylphenyl) amino] benzocarbohydrazide (2)
with various aromatic acidsin presence of phosphorusoxy chlorideto yield
N-[2-(5-arylsubstituted-1,3,4-oxadiazole-2-yl) phenyl]-2,3-dimethyl benzene
amine (3a-€). Treatment of (3a-€) with hydrazine hydrate in presence of
anhydrous ethanol were refluxed for 4hrs to get N-[2(1-N-amine-5-
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arylsubstituted-1,3,4-triazol e-2-yl) phenyl]-2,3-dimethyl benzenamine (4a-
€) respectively. Condensation of (4a-e) with substituted aromatic aldehyde
in presence of dry benzene to gave N’-(p-chlorobenzylidene)-3-[2-(2, 3-
dimethylphenyl amino) phenyl]- 4H-4-amine 5-(aryl substituted)-1, 2, 4-
triazole (5a-€). The purity of the compoundswas checked by TLC. All newly
synthesized compounds were characterized on the basis of IR, HNMR,

mass spectral data and elemental analysis.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

In continuation of our research onthe synthesis of
biologically active heterocycles*?! we have now syn-
thesized various heterocyclic derived from N-anthra-
nilicacid derivativesto evauatetheir antimicrobid, an-
agesic, and anti-inflammatory®® activity Literaturesur-
vey revealsthat various oxadiazol €% and triazol €
¥ have attracted consi derabl e attention aswiderange
of biologicd activities. Duringthecourseof presentin-
vestigation awe |l known anti-inflammatory and andge-
sic agents, mefenamic acid isused in building severa
heterocyclic moieties of biological importance like
oxadiazole, triazole and Schiff bases derived from
triazoles.

Inthe present investigation 2-[ (2, 3-dimethyl phenyl)
amino] benzocarbohydrazide (2) upon reaction with

various aromatic acidsin presence of phosphorus oxy
chloride to yield N-[2-(5-arylsubstituted-1,3,4-
oxadiazole-2-yl) phenyl]-2,3-dimethyl benzeneamine
(3a-€). Reaction of (3a-e) with hydrazine hydratein
presence of anhydrous ethanol wererefluxed for 4hrs
to get N-[2(1-N-amine-5-arylsubstituted-1,3,4-
triazole-2-yl) phenyl]-2.3-dimethyl benzenamine (4a-€)
respectively. Condensation of (4a-€) with substituted
aromatic adehydesin presence of dry benzeneto gave
N’-(p-chlorobenzylidene)-3-[2-(2, 3-dimethylphenyl
amino) phenyl]- 4H-4-amine5-(aryl substituted)-1, 2,
4-triazole (5a-€). The purity of the compounds was
checked by TLC. All newly synthesi zed compounds
were characterized onthebasisof IR, 'THNMR, mass
spectral dataand elemental analysis. The synthesized
compoundswere studied for antimicrobial, analgesic,
anti-inflammatory activity.
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EXPERIMENTAL

Thereagentsand sol vents used for the synthesis
were obtained commercidly and further purified. The
melting pointswere determined by open capillariesand
areuncorrected.

Infrared spectrawererecorded on an FTIR-8400
Shimadzu Spectrophotometer Department of Pharma:
ceutical Chemistry, Karnataka College of pharmacy,
Bidar. The'HNMR spectrawere recorded ACF 200
Supercon-Switzerland NMR Spectraphotometer. The
chemical shiftswereexpressed in ppm (deltascale).
Mass spectra were taken by using LC-MS 2010
(SHIMADZU) and the purity of the compoundswas
checked by TLC.

2-[(2,3-dimethylphenyl)amino]benzocar bohy
drazide(2)

To asolution of 2-[(2,3-dimethylphenyl) amino]
ethyl benzoate (1) (0.01mol) anhydrousacohol (50ml),
hydrazine hydrate 99% (0.3mol) and Conc. Sulphuric
acid (6-8drops) were added. Thereaction mixturewas
refluxed for 24h. The excess of solvent wasdistilled
under reduced pressure and the mixture was poured
on crushed icewith constant stirring. The solid sepa-
rated wasfiltered, washed, dried and recrystalized from
ethanol. Yield 79%, m.p 170°C, (Found C, 70.50, H,
6.67,N, 16.57 C ;H N.OrequiresC, 70.56,H, 6.71,
N, 16.46 %).

Synthesis of N-[2-(5-arylsubstituted-1,3,4-
oxadiazole-2-yl)phenyl]-2,3-dimethyl ben- zene
amine(3a-e)

Toamixtureof 2-[(2,3-dimethyl phenyl) amino]

@CONHNHZ
NH
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benzohydrazide (2) (0.01 mol) and various substituted
aromatic acids (0.01mole) phosphorus oxy chloride
(10ml) wasadded. The mixturewasrefluxed for 6hrs
till thereaction mixture becomesclear solution. There-
action mixture was cool ed to room temperature and
poured onto crushed ice. The solution was neutralized
withliquid ammoniaand | eft overnight. Thesolid prod-
uct thus separated wasfiltered, washed with cold wa
ter dried and crystdlized from suitablesolvent. Thechar-
acteristic dataof synthesized compound arelistedin
TABLE1

Synthesis of N-[2(1-N-amine-5-arylsubstituted-
1,3,4-triazole-2-yl) phenyl]-2.3-dimet- hyl
benzenamine(4a-€)

A mixture of N-[2-(5-arylsubstituted-1,3,4-
oxadiazole-2-yl) phenyl]-2,3-dimethyl benzeneamine
(3a-e) (0.001mol) and hydrazine hydrate (99%)
(0.002mol) in absol ute ethanol wererefluxed for 4hrs.
It was cooled to room temperature and the content was
pouredintoice-cold water. On acidification with acetic
acid, asolid N-[2(1-N-amine-5-arylsubstituted-1,3,4-
triazole-2-yl) phenyl]-2.3-dimethyl benzenamine (4a-
€) mass separated was collected by filtration and
washed with cold water, dried and crystallized from
suitable solvents. The characteristic dataof synthesized
compound arelistedinTABLE 1

N’-(4-chlorobenzylidene)-3-[2-(2, 3-dimethylphenyl
amino)phenyl]-4H-4-amine5 (aryl substituted)- 1,
2, 4-triazole ( 5a-€)

N-[2(1-N-amine-5-aryl substituted-1,3,4-triazole-
2-yl) phenyl]-2.3-dimethyl ben- zenamine (4a-€)
(0.01mole) and p-chlorobenza dehyde (0.01mole) dis-

CHO

N—N
JY y
0" "R N
/Dry benzene NH
NH Cl
HC

H4C R-COOH/POCI, HiC
H4C HaC
a-  CgHs c-  CsHuN
b CGH4CI(p) - C6H4NH2(m)
C- C5H 4N e- CGH 5CH 2
SCHEME1
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TABLE 1: Physical data of the synthesized compounds
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Comp.

M P

Yield

M olecular

Solvent

Found (%) (calc)

no R °C) (%) formula  for cryst... Rf value [ H N
(39) CeHs 230-231 7545 CyHiON;  Ethanol 0.38  77.40(77.50) 5.61(5.64) 12.31(12.64)
(3b) CeH,Cl(p) 110-112 83.63 C,HygONsCl  Ethanol 0.45 70.30(71.01) 4.83(4.89) 11.18(11.31)
(30) CsHJN 138-140 7215 CyH;ON,  Ethanol 0.49  73.67(73.91) 5.30(5.00) 16.36(16.91)
(3d) CeHsNH,(m) 180-181 78.00 CyHxON,  Ethanol 0.54  74.14(74.88) 5.66(5.82) 15.72(15.77)
(3e)  CegHsCH,  105-107 80.21 CxHxON;  Ethanol 0.39  77.72(77.97) 5.96(6.00) 11.82(11.99)
(4a) CeHs 260-263 7516  CyHxuNs Benzene 046  74.34(74.36) 5.96(6.01) 19.70(19.90)
(4b)  CeH,Cl(p) 210-212 70.34 CypHxNsCl  Ethanol 0.37 67.77(67.81) 5.17(5.27) 17.96(18.05)
(4¢) CsHJN 154-157 78.24  CyHyNe Benzene  0.33  70.77(70.78) 5.66(5.87) 23.58(23.61)
(4d) CeHsNH,(m) 160-162 69.12  CyHaNg Ethanol 0.31 71.33(71.35) 5.99(6.01) 22.69(22.83)
(4e)  CegHsCH,  189-191 80.16  CyHyNs Benzene  0.51 74.77(74.79) 6.27(6.30) 18.96(18.99)
(5a) CeHs 202-205 70.13  CygHoNsCl Dioxin 0.55 72.87(72.66) 5.06(5.11) 14.65(14.70)
(5b)  CeH,Cl(p) 192-194 86.23 CuHxNsCl,  Ethanol 0.31 67.97(67.81) 4.52(4.57) 13.67(13.075)
(50) CsHJN 198-201 65.55 CygH23NeCl Dioxin 0.39  70.21(70.28) 4.84(4.87) 17.55(17.61)
(5d) CgHsNH,(m) 225-227 7565 CyHxNeCl  Benzene 041  70.65(70.85) 5.11(5.21) 17.05(17.11)
(58)  CgHsCH,  189-191 80.28  CyyHNsCl Dioxin 0.54  73.23(73.29) 5.33(5.30) 14.23(14.39)
solved indry benzene (30ml) wererefluxedinaround  6.67,N, 16.57 C H,_N,OrequiresC, 70.56, H, 6.71,
bottom flask for 6hrs. Theexcessof solvent wasdis- N, 16.46 %).

tilled under reduced pressure. The product obtainedis
filtered N’~(p-chlorobenzyli- dene)-3-[2-(2, 3-dimethyl
phenyl amino) phenyl]- 4H-4-amine5-(aryl substituted)-
1, 2, 4-triazole (Schiff ’s base) (5a-€) washed withlittle
sodium bisul phite solution to remove the unreacted a -
dehyde and then wash with diluted hydrochloric acid
and water, the product isdried and crystallized with
suitable solvent. The characteristic dataof synthesized
compoundsarelistedin TABLE 1.

RESULT AND DISCUSSION

Compounds synthesi zed during the present investi-
gationwereestablished onthebassof andytica,, physi-
ca and spectrd dataas|R, tHNMR and mass spectra.
2-[(2,3-dimethyl phenyl) amino] benzocarbohydrazide
(2) wasconfirmed onthe basisof spectra data. ThelR
gpectrum of (2) showed strong absorption band at 3326
cm*dueto NH stretching, 1650 cm dueto C=Ore-
spectively. The'THNMR spectrum of (2) exhibited a
two singlet at 6 2.0 and 2.2 corresponding sSix protons
of two methyl groupsand singlet at & 4.1 two protons
of NH,and multiplet at 5 6.5-7.0 correspondsto seven
protons of aromaticringand singlet at 6 7.3and 8.0
corresponds to each proton of -NH and CO-NH.
Further the structure of compound (2) issupported by
mass spectrum show amol ecular ion peak at m/z 256,
which correspondsto itsmolecular formula. Theel-
emental analysis of (2) shows (Found C, 70.50, H,

@Wu'c CHEMISTRY —

Thereaction of 2-(2,3-dimethyl phenylamino)-N-
benzohydrazide (2) whichiskey intermediatefor the
synthesis of oxadiazole (3e) was prepared according
to reported method Cyclisation of hydrazide (2) with
phenyl acetic acid was carried out using phosphorous
oxychloridetoyield oxadiazole(3e) ingood yield.

The compound (3e) displayed characteristic ab-
sorption bands in its IR spectrum 3456 cm™ due to
NHstr, 3083 cm™* due to aromatic CHstr, 1612 cm*
dueto C=N, 1525 cm* dueto aromatic C=C and 1172
cnmrt dueto C-O-C functiona groupsrespectively. The
THNMR spectrum of compound (3e) exhibited atwo
singlet peaks at 6 2.2 and & 2.4 corresponds to six
protonsof two methyl groups, another two singlet pesks
at 5 3.6 dueto two protons of —-CH,, of benzyl group.
Multiplet peaks observed in theregion at 6 7.2-7.9
correspondsto 12 protons of aromatic ringand 1 pro-
ton of NH. Further the structure of compound (3¢) is
supported by mass spectrum. Compound (3e) inits
mass spectrum exhibited a molecular ion peak at
354(M*) whichisequivalent to itsmolecular weight.
Theremaining structuresof (3a, 3b, 3c and 3d) com-
pounds are agreed with the spectral data.

Thereaction of N-[2-(5-phenyl-1,3,4-oxadiazole-
2yl) phenyl]-2,3 dimethyl benzenamine (3a) reaction
with hydrazine hydratein anhydrous ethanol to afford
compound (4a) asour targeted compound.

The compound (4a) displayed characteristic ab-
sorption bands in its IR spectrum 3450 cm™ due to

Au Tudian Yournal
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TABLE 2: Antimicrobial activity of synthesized compounds

Zone of inhibition in mm
Antibacterial

Comp

No. R activity Antifungal activity
E.coli B.subtilis A.niger C.albicans
(33) CsHs 14 12 11 10
(3p) CgH.Cl(p) 20 19 21 18
(3c) CsH4N 16 17 19 18
(3d) CeHiNH,(m) 14 15 14 15
(4a) CsHs 12 10 12 10
(4b) CgH.Cl(p) 19 21 22 19
(4c) CsH4N 11 10 15 16
(4d) CegH;NH,(m) 13 14 13 14
(4e) CgH,CH, 18 19 11 13
(58) CsHs 15 13 12 10
(5b) CgH.Cl(p) 18 19 19 21
(5¢) CsH4N 13 15 14 16
(5d) CeHiNH,(m) 13 14 13 14
(5¢) GCgH,CH, 14 15 11 13

NH,, 3244 cm™ dueto NH, 3053 cm* dueto CHsitr,
of aromatic, 2923 cm*dueto CHstr of methyl (asym-
metric and symmetric), 1612 cm? due to C=N and
1525 cnr? due to C=C. The HNMR spectrum re-
veded sngnd dueto six protonsof two methyl groups
a 2.2and o 2.4assinglet, asinglet observed at 6 4.2
may be due to a proton of NH, 12 aromatic and 2
protons of NH, have appeared intheregion 5 6.6-8.0
asmultiplet. In the mass spectrum of the compound
(4a) gaveamolecular ion peak at 355 (M*). There-
maining structures of (4b, 4c, 4d and 4€) compounds
areagreed with the spectra data.

The compound (5a) obtained by reaction of N-
[2(1-N-amine-5-subgtituted-1,3,4-triazole-2-yl) phe-
nyl]-2.3-dimethyl benzenamine (4a) and benzal dehyde
in presence of dry benzene solvent afford the target
compound (5a) ingoodyidd. ThelR spectrum of com-
pound (5a) exhibited absorption band at 3311 cm* due
to NH, other absorption band at 2923, 2856,cn? due
to CH sterching of methyl groups(asymmetricand sym-
metric), 1595 cnrdueto C=N and C=C ring stretch-
ing, 1460 cm™* dueto C-N stretching of Schiff bases
functionsrespectively. Thedisappearance of absorp-
tionband at 3311 cm* dueto NH,, confirmstheforma-
tion of Schiff’s base.

Inits'HNMR spectrumtwo singlet peaksat 8 2.1
and 6 2.3 weredueto two methyl groups, another sin-
glet peak at 6 4.1 accounting each one proton of ph-
NH-ph, multiplet peak at 5 6.6-7.6 accounts for 16

—= Pyl Peper

protonsof aromaticringand é 9.0 singlet dueto N=CH
proton. Further the structure of compound (5a) issup-
ported by massspectrum exhibited amol ecular ion pesk
at m/z 478, 479(M*) which aggresswith itsmolecular
weight. Theother prominent peaksareobtained at m/z
424, 405, 286, 241, 208, 152, 103, 96 and 77. The
remaining structuresof (5b, 5¢, 5d and 5e) compounds
are agreed with the spectral data.

Evaluation of antimicrobial, analgesicand anti-in-
flammatory activity.

Antibacterial and antifungal activity

Thenewly synthes zed compoundswere subjected
toinvitro antimicrobia activity against by Cup-Plate
diffusion method™ using organismsE.coli, B.subtilisfor
antibacteria activity whereasA.niger and C.albican
for antifungd activity. All thetest compoundswerepre-
pared at theconcentration of 100ug/ml indistilled DMF.
The solution of ciprofl oxacine and flucanazole were
prepared at the concentration of 100ug/ml in sterile
water asstandard solution for compress on of antibac-
terial and antifungal activitiesand DMF was used as
control for both activity, theresultswere presentedin
TABLE 2.

The compounds (3b, 3e, 4b, 4e and 5b) shown
good antibacterial activity against E.coli, B.subtilisand
remai ning compounds are exhibited moderate activity
against theE.coli, B.subtilis. Infungicida activity the
compounds (3b, 3c, 4b and 5b) exhibited significant
antifungd activity against A.niger and C.albicanwhere
as remaining compounds are exhibited moderate to
weak activity against the A.niger and C.albican, The
resultswerepresentedin TABLE 2.

Analgesic activity for (3a-€) and (4a-€)

Andgescadtivity of thecompoundswasdetermined
by thermal stimulus method. In thismethod, the test
animd isplaced onahot surfaceor thetall of theanima
isimmersedin hot water and theresponse of theanima
toathermal stimulusisassessed.

Fourty-eight mice of either sex weighing between
20-25g which shows positive response were sel ected
and divided into12 groupswith four ratsin each group.
Thefirst group served as control which received 2%
gum acacia. Second group served as standard which
received analgin at adose of 100mg/kg body weight
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TABLE 3:Algesic activity results of compounds (3a-€) and (4a-€)

Dose(mg/kg) Average (+SE) reaction time (sec)Time after drug treatment (min)

Compound R per oral 0 30 60 90

Control - 100 3.00(0.00) 3.00(+0.00) 3.00(0.05) 3.00(0.05)
Standard(analgin) - 100 3.00(+0.25) 6.00(0.40) 9.25(+0.25) 10.25(+0.40)
3a CeHs 100 2.75(0.25) 3.00(:0.40) 3.00(:0.00) 2.75(x0.25)

3b CeH4Cl(p) 100 3.00(+0.42) 3.25(+0.25) 3.00(+0.00) 3.00(0.25)

3c CeHaN 100 3.00(:0.40) 3.50(0.25) 3.75(x0.25) 3.75(+0.00)

3d CsHaNH,(m) 100 3.00(+0.25) 3.50(0.25) 3.50(0.40) 3.00(+0.42)

3e CeHsCH, 100 3.00(+0.70) 3.25(x0.62) 3.00(0.70) 4.000+0.25)

4a CeHs 100 2.75(0.25) 3.25(x0.25) 7.25(x0.25) 7425(+0.25)

4b CeH4Cl(p) 100 3.00(£0.00) 3.25(+0.25) 8.00(£0.40) 8.25(+0.52)

4c CeHaN 100 3.25(+0.25) 2.25(0.40) 3.00(0.42) 4.25(+0.25)

4d CsHaNH,(m) 100 3.25(+0.25) 2.75(x0.47) 3.00(:0.00) 3.25(+:0.40)

4e CsHsCH, 100 2.75(x0.25) 2.75(x0.25) 2.25(+0.40) 2.25(+0.40)

TABLE 4 : Anti-inflammatory activity of compounds (3a-€) and (4a-€)

Comp

Dose(mg/ Mean value (= SE) of oedema Percentage of anti inflammation

no R kg body volumeat different intervals at different intervals
) weight) 2h 4h 2h 4h
Control (2% gumacacia) 100 0.252(+0.009) 0.205(+0.007)

Standard(Pheny! butazone) 100 0.126(+0.018) 0.036(+0.003) 50.00 82.43
(33) CsHs 100 0.185(+0.005) 0.142(+0.002) 26.58 30.73
(3b) CsH4Cl(p) 100 0.145(+0.007) 0.121(+0.002) 42.46 40.97
(30) CsH4N 100 0.139(+0.009) 0.101(+0.003) 44.84 50.73
(3d) CsHsNH(m) 100 0.180(+0.009) 0.139(+0.004) 28.57 32.19
(3¢ CsHsCH, 100 0.162(+0.006) 0.122(+0.003) 35.71 40.48
(4a) CsHs 100 0.190(+0.005) 0.136(+0.002) 24.60 33.65
(4b) CsH4Cl(p) 100 0.147(+0.003) 0.123(+0.007) 41.66 40.00
(40) CsH4N 100 0.171(+0.008) 0.131(+0.001) 32.14 36.09
(4d) CsH4NH(m) 100 0.147(+0.004) 0.111(+0.002) 41.66 45.85
(4¢) CsHsCH, 100 0.186(+0.007) 0.136(+0.001) 26.19 33.65

orally. Group 3-47 received 10 test compounds at a
dose of 100mg/kg body weight of mouse, orally.

Thetail of themousewasdipped (upto5cm) ina
water bath at 55+0.7°C. Thetimetaken to withdraw
thetail clearly out of water was considered asthereac-
tion timewith the cut-off time being 60 seconds. The
first readingwastakenimmediatdy after administration
of the standard drug and test compounds and after-
wardsat theintervalsof 30 minutes. Theresponsetime
was recorded. Thetest compounds (4a and 4b) dis-
played good analgesic activity. The remaining com-
pounds moderateto weakly active when compared to
standard drug analgin. The result are described in
TABLE3

Anti-inflammatory activity (3a-e) and (4a-€)

Theinflammatory reactionisreadily producedin
ratsintheform of paw edemawith help of irritantsare
inflammagens carageenan. Carageenan-induced paw

edemaisthe most commonly used method in experi-
menta pharmacol ogy. 48Albinoratsof either sex weigh-
ing between 160-180g were divided into 12 groups of
four animalseach and they werenumberedindividually.

The animals were fasted for 24h with water
Adlibitum. Animalswere marked on their hind paws
(right and | ft) just beyond tibio- tarsal junction to en-
surethe constant dipping every timeinthemercury col-
umn up to thefixed mark. Group-1 injected with 0.5 ml
of Tween-80 suspension, which served as control.
Group-11 injected with 30mg/kg body weight of phe-
nylbutazone and served as standard. Group 3to 12 re-
ceived drug samplesof 1, 2, and 3 respectively, the
dose being 30 mg/kg sel ected on the basisof the stan-
dard drug dose used.

All thedrugswere administered intraperitoneally
assuspensionin 1% Tween-80. After 30 minutes, 0.1
ml of 1% w/v carrageenan solution wasinjected into
the plantar region of theleft paw of the control, stan-
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dard and group-1, 2, 3 etc..., animals. Immediately
after injecting carrageenan, paw volumewas messured
by using plethysmograph (mercury displacement
method) to noteinitial volume of the paw. Theright
paw served asreference, non-inflammed paw for com-
parison. Therat paw oedemaof both legsof contral,
standard and group 1to12 were measured smilarly at
3h and Sh after carrgeenan injection, with the help of
plethysmograph. Thedifference betweentheinitid and
subsequent reading gave oedemavolume.

In the same way 4 rats of different groups were
used for evd uating theanti-inflammetory activities Thus
oedemaincontrol (V) andingroups1-12 (V) were
cdculated. Thenthepercentageinhibition of theinflam-
mation inthedrug treated anima swasrecorded using
theformula
Per centageinhibition (%) =100(1-Vt /Vc)

WhereV andV are mean volumes of oedemaof drugstreated
and control respectively.

Compounds (3c) and (4d) have exhibited signifi-
cant anti-inflammatory activity after 4hrsof trestment.
Remai ning compounds have shown moderateto weak
activity. Theresult aredescribed inTABLE 4.
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