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ABSTRACT

The increasing clinical importance of drug resistarof fungal and bacteria pathogen has lent
additional urgency to microbial research and newtimicrobial compound development . For
this purpose a series of N-(substituted aryBA4-oxadiazole -2 yl) methyl-N-(4H-1,2,4 —
triazol-4 yl) benzamide derivative was synthesizgd condensation of 4amino triazole and
benzoyl chloride . The treatment of benzoyl dérrezof 4-amino Triazole with sodium ethoxide
and ethylchloro acetate produce ester derivativéridzole (2). Subsequently compound (2) was
converted to hydrazide by (3) the treatment witlr&ygine hydrate after esterification. More
over the reaction of compound (3) with aromatiedaia phosphorus oxychloride afforded N-
(substituted aryl -1,3,4-oxadiazole -2 yl) methy(4¥-1,2,4 —triazol-4 yl) benzamide 4(a-h).
The identification and characterization of the $wedized compounds were carried out by
Elemental analysis, melting point,Thin Layer Chreogaaphy, FT-IR, NMR data to ascertain
that all synthesized compounds were of differemngbal nature than the respective parent
compound. Antimicrobial and antifungal activitiestbe final compounds have been evaluated
and all the compounds have shown significant inieibiof bacterial and fungal growth.

Key word: 4-amino Triazole, Aromatic acid, Oxadiazole, Anttaial activity, Antifungal
activity.

INTRODUCTION

There is increasing demand for the prepration a¥ m@timicrobial agent due to developing
resistance towards conventional antibiotics. A nemlof biological activity such as
antibacterial [1-3] antifungal [4-6] anti-inflamnaay, analgesic [7-10] anticonvulsant [11,12]
plant growth regulatory activity [13] antitumor [1%4] antiviral[16 Janti cancer [17]
antileishmanial [18] and potassium channel actigatd9] have been associated with N-
substituted triazole attached with aromatic nudé&erefore in the present study we synthesized
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a series of some novel eight derivatives of N-(8tuisd aryl -1, 3,4-oxadiazole -2 yl) methyl-N-
(4H-1,2,4 —triazol-4 yl) benzamide derivative andhlaated for antimicrobial and antifungal
activites . The structure of synthesized compouratewassigned on the basis of elemental

analysis and spectral analysis.
N—N

LD

MATERIAL AND METHODS

General

All the reagents and solvents used were of laboyajrade Melting point were determined in
open capillaries and are uncorrected. The IR spegare recorded on a Dike miracle FT-IR
spectrophotometer from Alkem pharmaceutical Badtie 'HNMR were recorded on a
Bruker Avance Il 400 MHz spectrometer using DMSOad6a solvent and a tetra methyl silane
(TMS) as an internal standard and expressedl ppm from Panjab University (Chandigarh).
Putiry of synthesized compounds were checked by Ui4i€g silica gel G . Spot were exposed in
an iodine chamber. The compounds were also sulj¢éct€, H and N analysis (Carlo-Erba) at
CDRI Lucknow.

Synthesis and Characterization of Compounds

4H-(1,2,4-triazole-4-yl)benzamide (1)

4-Amino triazole (0.01mole) was dissolved in ettmgthyl ketone. Benzoyl chloride (0.01mole)
and 10% NaOH solution was added dropwise with @ortsstirring for 2 hrs on ice bath.The
reaction mixture was poured in ice cold water. Thedpct was filtered , dried and recrystallized
from ethanol to give compour{d@). The completion of the reaction was monitored byCTand
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3).Percentage Yield-78%, M.P°G2Rf-0.86, IR cm-1: 3252-3500 (N-H), 1680,
1712 (C=0)HNMR & 7.2 (s, 1H, NH), 7.5-8.0 (m, Ar-H) , 8.6-8.7(s, EH-triazole).

Ethyl 2-(4H-1,2,4-triazole-4-yl)benzamidaacetate (2)

4H-(1,2,4-triazole-4-yl)benzamide (0.01 mole) digso in absolute ethanol, sodium
ethoxide(0.01mole) and ethylchloroacetate(0.01lmwi@3 added dropwise and refluxed for 30
hrs. The resulting mixture was poured in cold waltére crude product was filtered , dried and
recyrstallized from ethanol to furnish compou(®). The completion of the reaction was
monitored by TLC and purified by coloumn chromatggry on silica gel (60-120 mesh) eluting
with ethylacetate : methanol (5:3). Percentage d¥&d%, M.P. 76C, Rf-0.57, IR ¢cm-1:1680,
1740 (C=0), 1690 (ester), 1598 (C=N), 3000-310HZL‘HNMR & 8.0-8.2(s,1 H, CH
triazole), 3.5 (s, 2H, CH2) , 4.2 (g, 2H, €8Hs), 2.0 (t, 3H, CH), 7.5-8.0(m, Aromatic ring).
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Scheme of SyntheS|s

5 O Y
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>

| ethylmethyl ketone
NH, 4H-(1,2,4-triazole-4-yl)benzamide
NaOCH,CH;,

CICH,COOCH,CHj;
absolute alcohol

N—N
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Ethyl 2-(4H-1,2,4-triazole-4-yl)benzamido acetate

NNH,NH,.H,0
n-butanol

7’N\ [>

ArCOOH

ethanol T O
Ar H,NHN J—I

3)
(4 a-h) 2-(N-(4H-1,2.,4 triazol-4-
yl)benzamido)acetohydrazide

N-((5-(substituted aryl)-1,3,4- oxadiazole-2-yl)
methyl-N-(4H-1,2,4- triazole-4-yl) benzamide

Synhesis of 2-(N-(4H-1,2,4 triazol-4-)benzamido)atohydrazide (3)

Ethyl 2-(4H-1,2,4-triazole-4-yl)benzamido acetadeO@mole) was dissolve in n-butanol 25 ml
and refluxed with hydrazine hydrate (0.01 mole)X8rhrs.After cooling at room temperature , a
white solid appeared the crude product was filteralried and recrystallized with absolute
ethanol . The completion of the reaction was meoadoby TLC and purified by coloumn
chromatography on silica gel (60-120 mesh) elutinigh ethylacetate : methanol (5:3).
Percentage Yield-65%, M.P. 240 Rf-0.70, IR cm-1:1680, 1715 (C=0),1660-1674
(C=0,hydrazide), 3338,3320,3321 (MHNH) ,2989-3000 (CH2), 1400-1600 (Aromatic),
'HNMR § 8.2-8.4 (s, 1H, CH triazole), 3.8 (s, 2H, CH2) .2 §s,1H NHNH), 3.0(s, 2H,
NHNH,).
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Table No.1: Lead Nucleus with Different substituerg (Ar)
N—N

LD
O

S.N. Ar S.N. Ar
OH OCHj

4a 4e

OCOCH;

— HC——=CH
4c H,C {\ /> 49 /
NH,,

4h

4d

Procedure (4a-4f)

Compound (3) was refluxed with different aromaticid@d.01mole) in the presences of
phosphorus oxychloride(10ml) for 8 hrs. The cont&ein was poured into ice cold water and
bacify with sodium bicarbonate solution . Then tbeparated solid was filtered and
recrystallised from ethanol to give derivative @ta-

N-((5-(2 Hydroxy phenyl)-1,3,4- oxadiazole-2-yl) nthyl-N-(4H-1,2,4- triazole-4-yl) benzamide (4a)

Compound (3) 0.01 mole was refluxed with salydicid (0.01mole) in the presences of
phosphorus oxy chloride (10ml) for 8 hrs. The cahtéen was poured into ice cold water and
bacify with sodium bicarbonate solution . The safed solid was filtered and recrystallised
from ethanol to give derivative B1.The completidntlee reaction was monitored by TLC and
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-60%, M.P.°70Rf-0.65, IR cm-1:1684, 1716 (C=0), 3649,
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3687 (CH2), 1156 (C-O-C), 1412-1606 (Aromatic), 3Z0H) *HNMR § 7.4-7.6 (s, 1H, CH
triazole), 3.2 (s, 2H, CH2) , 4.8-5.1(s, 1H, OH}-8.7(m, Ar-H).

Table No.2: Physical and analytical data of compods

% Analysis
Molecular . Found (calcd
S.N. formula Molecular weight C% H(VE) ) NY%
da | GgH1NeO; 362 58.67(58.63) 3.62(3.60) 22.19(22.17)
4b | GcH1eNgOy 404.37 58.40(58.37) 3.78(3.7p) 19.78(19.Y6)
4c | GeH1eN6O, 360.36 62.22(62.20) 3.48(3.46) 22.36(22.32)
4d | GeHiN/O, 361.35 58.62(58.60) 3.28(3.26) 26.33(25.30)
de | GeHieNeOsg 376.36 59.63(58.61) 3.28(3.25) 21.32(21.30)
4f | CicH1eNgOy 360.36 62.32(62.30) 3.38(3.3p) 22.31(22.28)
4g | GcH1eNgOy 372.38 63.51(63.48) 3.33(3.31) 21.42(21.40)
4h | GeH14NgO, 346.34 61.42(61.40) 3.07(3.05) 23.27(23.25)

2-(5-((N-(4H-1,2,4- triazole-4-yl) benzamido)methyl,3,4-oxadiazol-2yl)phenylacetate (4b)
Compound (3) 0.01mole was refluxed with acetyicgdt acid (0.01mole) in the presences of
phosphorus oxy chloride (10ml) for 8 hrs. The cahteen was poured into ice cold water and
bacify with sodium bicarbonate solution . The safed solid was filtered and recrystallised
from ethanol to give derivative B2.The completidntlee reaction was monitored by TLC and
purified by coloumn chromatography on silica ge0-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-65%, M.P.°@2@Rf-0.46, IR cm-1:1683, 1716 (C=0), 3849-
3919 (CH2), 1150 (C-O-C), 1203 (C-O ester),147921%romatic), 3000(alkyl) ‘HNMR &
8.0-8.2 (s, 1H, CH triazole), 4.4(s, 2H, CH2) ,-7.8(m, Ar-H), 2.1(s, 3H, CH3).

N-((5-benzyl-1,3,4- oxadiazole-2-yl) methyl)-N-(4H-2,4- triazole-4-yl) benzamide (4c)

Compound (3) 0.01mole was refluxed with phenyltiacacid (0.01mole) in the presences of
phosphorus oxy chloride (10ml) for 8 hrs. The cahtben was poured into ice cold water and
bacify with sodium bicarbonate solution . The sapad solid was filtered and recrystallised
from ethanol to give derivative B3.The completidntlee reaction was monitored by TLC and
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-64%, M.P.°(53Rf-0.42, IR cm-1:1586-1653 (C=0), 2925-
3194 (CH2), 1194 (C-O-C), 1434-1482 (Aromafid\MR § 8.2-8.4 (s, 1H, CH triazole), 3.8-

4.3 (s, 2H, CH2) , 7.3-7.8 (m, Ar-H).

N-((5-(4-amino phenyl)-1,3,4- oxadiazole-2-yl) met)-N-(4H-1,2,4- triazole-4-yl) benzamide (4d)
Compound (3) 0.01mole was refluxed with para ani@ozoic acid (0.01mole) in the presences
of phosphorus oxychloride (10ml) for 8 hrs. Theteomthen was poured into ice cold water and
bacify with sodium bicarbonate solution . The sapaa solid was filtered and recrystallised
from ethanol to give derivative B4.The completidntlee reaction was monitored by TLC and
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-70%, M.P.%20Rf-0.67, IR cm-1:1684-1716 (C=0), 3649-
3698 (CH2), 1179 (C-O-C), 1320-1507 (Aromatic), 84X H2),1360-1180 (C-N)'HNMR &
7.5-7.9 (s, 1H, CH triazole), 3.6 (s, 2H, CH2)2-7.4 (m, Ar-H) ,5.8-6.0(s, 2H, NH2) m/z

N-((5-(2 methoxy phenyl)-1,3,4- oxadiazole-2-yl) nieyl)-N-(4H-1,2,4- triazole-4-yl) benzamide (4e)

Compound (3) 0.01mole was refluxed with 2 methb&gzoic acid (0.01mole) in the presences
of phosphorus oxychloride(10ml) for 8 hrs. The emntthen was poured into ice cold water and
bacify with sodium bicarbonate solution . The sapad solid was filtered and recrystallised
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from ethanol to give derivative B5.The completidntloe reaction was monitored by TLC and
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-68%, M.P. ZI0Rf-0.92, IR cm-1:1621-1653 (C=0),
3566,3628 (CH3), 1165 (C-O-C), 1457-1558 (aromatidNMR & 8.9 (s, 1H, CH triazole),

4.0-4.2 (s, 2H, CH2) , 7.0-8.2 (m, Ar-H) , 3.83H, OCH3).

N-(-p-tolyl-1,3,4- oxadiazole-2-yl) methyl)-N-(4H-12,4- triazole-4-yl) benzamide (4f)

Compound (3) 0.01mole was refluxed with 4-toliddac (0.01mole) in the presences of
phosphorus oxy chloride(10ml) for 8 hrs. The cohteen was poured into ice cold water and
bacify with sodium bicarbonate solution . The safed solid was filtered and recrystallised
from ethanol to give derivative B6.The completidntle reaction was monitored by TLC and
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-63%, M.P. ®HORf-0.69, IR cm-1:1645-1716 (C=0),
2922,3566 (CH2), 1120 (C-O-C), 1311-1557 (arompafi®22 (CH3)HNMR & 7.9 (s, 1H, CH
triazole), 4.2-4.4 (s, 2H, CH2), 7.3-7.8 (m, Ay-12.34 (s, 3H, CH3) m/z

N-(5-styryl-1,3,4- oxadiazole-2-yl) methyl)-N-(4H-R,4- triazole-4-yl) benzamide (49)

Compound (3) 0.01mole was refluxed with cinnamoda(0.01mole) in the presences of
phosphorus oxychloride(10ml) for 8 hrs. The contéein was poured into ice cold water and
bacify with sodium bicarbonate solution . The sapaa solid was filtered and recrystallised
from ethanol to give derivative B7.The completidntlee reaction was monitored by TLC and
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-52%, M.P°®ORf-0.72, IR cm-1:1684-1716 (C=0), 3566,
3649 (CH2), 1153 (C-O-C), 1446-1576 (aromatic 681=CH), 'HNMR & 8.0 (s, 1H, CH
triazole), 4.3(s, 2H, CH2), 7.3-7.6(m, Ar-H) ,&0H, CH=CH).

N-(5-phenyl-1,3,4- oxadiazole-2-yl) methyl)-N-(4H-2,4- triazole-4-yl) benzamide (4h)

Compound (3) 0.01lmole was refluxed with benzoiad g©.01mole) in the presences of
phosphorus oxy chloride(10ml) for 8 hrs. The cohteen was poured into ice cold water and
bacify with sodium bicarbonate solution . The sapad solid was filtered and recrystallised
from ethanol to give derivative B8.The completidntlee reaction was monitored by TLC and
purified by coloumn chromatography on silica ged-@0 mesh) eluting with ethylacetate :
methanol (5:3). Percentage Yield-58%, M.P.°@22Rf-0.66, IR cm-1:1551-1607 (C=0), 3566,
3462 (CH2), 1175 (C-O-C), 1291,1445-1484 (aromtig), 3050-3000 (Ar-H)'HNMR & 7.6-
7.8 (s, 1H, CH triazole), 4.1 (s, 2H, CH2) , 8.2-(m, Ar-H).

RESULTS AND DISCUSSION

N-(substituted aryl -1,3,4-oxadiazole -2 yl) meiNy(4H-1,2,4 —triazol-4 yl) benzamide
derivative have been synthesized by reaction between 4- afihyd triazole and benzoyl
chloride in ethyl methylketone at ice bath for 2s hwhich afforded 4H-1,2,4-Trizole-4-
yh)benzamide (1). In the IR spectrum of compoundb@dnds in the range of 1712 and1680 cm-1
were obtained due to C=0 stretching in C6H5COCupgrand the appearance of a new band at
775-740cm-1due to C-Cl bond. Compound (1) on treatmwvith ethylchloroacetate in absolute
ethanol yielded Ethyl-(4H-1, 2, 4-Triazole-4-yl)i@amido acetate (2). In the IR spectrum of
compound (2) bands in the range of 3000-3100 d@&Hoand C=0 stretching was observed at
1680,17401H NMR spectrum signals were foundsa#.2 (CH2) and 2.0 (CH3).Compound (2)
on reaction with Hydrazine hydrate in butanol gdN«€4H-1, 2, 4 triazol- 4- ) benzamido)
acetohydrazide (3). In the IR spectrum of compo{®dands in the range 3338, 3320, 3321 for
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(NH+NH,). *H NMR spectrum signals were found &8-5.2(NH+NH).The final compounds
(4a-h) were produced by the reaction of compoundu(@ various Aromatic acid in phosphorus
oxy chloride. These reactions are summarized inef@eh of synthesis. The structure of
synthesized compound was confirm by IR dRNMR The purity and homogeneity of all the
synthesized compounds were confirmed by their shalting points (uncorrected), thin-layer
chromatography.

Table No.3: Antibacterial activity of N-(substituted aryl -1,3,4-oxadiazole -2 yl) methyl-N-(4H-1,2,—triazol-
4 yl) benzamide derivative against gram (+ve bact&) . Zone of inhibition is expressed in mm.

Kp St Pa Sm Pv
S.N. |50 yg/ml| 100 | 50 pg/ml| 100 | 50 pg/ml| 100 | 50 pg/ml| 100 | 50 pg/ml| 100
pg/mi pg/mi pg/mi pg/mi pg/mi
4da 26 31 25 28 22 30 18 20 18 22
4b 22 25 24 24 26 28 16 18 18 19
4c 20 24 20 22 23 25 12 16 16 17
4d 28 30 25 28 22 28 18 20 18 22
de 20 24 24 26 22 24 15 17, 16 19
4f 24 26 26 28 23 26 16 18 15 18
4q 23 25 20 22 21 22 16 18 15 16
4h 25 27 22 24 20 24 14 16 16 18
standard 30 35 28 30 25 32 20 24 22 24

Streptococus pyrogesp),Bacillus aureugBa), Micrococus leuteuéMl), Streptococus epiderm({Se),
Clostridium sporogetiCs)

Table No.4: Antibacterial activity of N-(substituted aryl -1,3,4-oxadiazole -2 yl) methyl-N-(4H-1,2,-triazol-
4 yl) benzamide derivative against gram (- ve bactia) . Zone of inhibition is expressed in mm.

Sp Ba Ml Se Cs

S.N. 50 100 50 100 50 100 50 100 50 100

pg/ml | pg/ml | ug/ml | ug/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/mi
4da 15 18 20 23 18 20 20 22 16 19
4b 20 24 22 25 20 22 22 24 20 22
4c 18 20 21 23 15 18 15 19 15 17
4d 21 23 23 27 18 23 21 23 19 21
de 20 21 21 25 18 20 16 21 12 16
Af 18 20 22 22 15 18 18 20 18 20
4g 20 22 18 20 15 17 16 21 16 20
4h 17 21 18 21 19 22 18 20 15 19
standard| 27 28 26 30 28 24 21 25 18 24

Klebsiella pneumoniéKp), Salmonella typhimuriur{St) ,Pseudomonaaeruginosa(Pa) ,Serratia marcesenSm)
andProteus vulgarigPv)

Antimicrobial activity

The antimicrobial activity of the synthesized compd 4(a-h) were determined by agar
diffusion techniqu®. The organism tested weSreptococus pyroge(NCIM-2608), Bacillus
aureus (NCIM-2797), Micrococus leuteus(NCIM-2704), Streptococus epidermigNCIM-
2493)Clostridium sporogefiNCIM-2559), Klebsiella pneumonia(NCIM-2957), Salmonella
typhimurium (NCIM-2501), Pseudomonas aeruginos@NCIM-2863, Serratia marcesens
(NCIM-2078) andProteus vulgaris(NCIM-2813) for antibacterial activity ané@ibberella
fujikuroi (NCIM-655), Rhizopus oligosporugNCIM-1215), Neurospora crassgNCIM-908),
Aspergillus niger(NCIM-618), Candida albican(NCIM-3557) for antifungal activity. The agar
media were inoculated with test organism and atieolwf test compound 50 pg/ml and 100
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pg/ml in DMSO. DMSO 10 pg/ml was separately in c(snm diameter) in the agar medium.
Streptomycin (50 pg /ml), Ampicillin (50 pg /ml)na fluconazole (5 ug /ml) were used as a
reference for antibacterial and antifungal activigspectively. The zone of inhibition were
measured after 24 hrs incubation. The resultsha& nicrobial activity tests are summarized in
table . Most of the synthesized compounds wereddarpossess varied antimicrobial activities
towards the entire microorganism used with minimaohibitory concentration (MIC).

Table No.5: Antifungal activity of N-(substituted aryl -1,3,4-oxadiazole -2 yl) methyl-N-(4H-1,2 4triazol-4
yl) benzamide derivative against fungi. Zone ohhibition is expressed in mm.

Zf Ro Nc nA Ca

S.N. 50 100 50 100 50 100 50 100 50 100

pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/mi
4da 22 24 20 21 20 22 15 18 18 24
4b 20 25 16 22 18 23 12 16 22 25
4c 23 26 20 23 24 25 14 18 20 213
4d 23 24 18 20 24 26 11 22 22 26
de 22 23 20 22 18 22 18 20 20 22
Af 22 23 22 23 20 23 12 21 18 20
4q 23 25 20 24 16 20 16 18 20 24
4h 20 25 22 25 16 18 20 22 21 25
standard| 23 26 22 25 24 26 26 24 22 26

Gibberella fujikuroi(Gf), Rhizopus oligosporu@ro), Neurospora crasséNc), Aspergillus nigei(An), Candida
albican (Ca) .
CONCLUSION

A new series of N-(substituted aryl -1,3,4-oxadlaz€ yl) methyl-N-(4H-1,2,4 —triazol-4 yl)
benzamide derivative were synthesized by the stapationed in experimental part. The
structure of the synthesized compounds was confirime IR and 1HNMR method. All the
compounds were evaluated for antibacterial andfuargal activity. Compounds have shown
promising antibacterial and antifungal activity. dAall the synthesized compounds promising
good to moderate biological activity comparablstandard.
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