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Some new 2,6-diaubstltuted-1,3,4-oxadlazoles have been prepared 
havma 2-arylsulphonamido and 2-oc.-carbamylarylmethylamiDo moieties. 
Structures of the compounds have been supported by ir spectral data The 
products were screened for their antimicrobial activity. 

2 S-DISUBSTITUTBD·1,3,4-oxadiazoles are known 
, to exhibit a wide spectrum of physiological 

properties1 • Acetamide derivatives have also 
been reported to possess good therapeutic acti­
vities•. W1th a view to achieve a better therapeutic 
agent, 1,3,4-oxadiazole derivatives of types 1 and 2 
are synthesised. Isoniazide was condensed with 
cyanogen bromide to get 2-amino-S-(4'-pyridyl)· 
1,3,4-oxadiazole. It was treated with different 
aromatic sulphonyl chloride to get the respective 
sulphonamido derivatives of type t. 2·1(·Carba· 
mylarylmethylammo- 5 • (4' -pyridyl)-1,3,4-oxadiazole 
derivatives of type Z were synthesised by the action 
of 2-amino-5-(4'-pyridyl)-1,3,4-oxadiazole with diffe­
rent aromatic aldehydes to get the Schiff's bases. 
The products were then treated with glacial acetic 
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acid and potassium cyanide to get the respective 
nitrites. The nitrdes were mixed with concentrated 
sulphuric acid to get the respective amides. The 
constitution of the product was supported by u 
spectral data. 

Experimental 

The It spectra {KBr) was taken on a Spektro­
mon-2000 spectrophotometer. The oxadiazole 
derivatives of type 1 gave the characteristic ir bands 
at 1 580 (C=N), 1100 (C -0-C), 3 225 (N -H), 
1 340 (S01 - N asym.), 1 160 (S01 - N sym.) and 
I 310 cm-1 (C- N). The oxadiazole derivatives of 
type 2 gave the characteristic ir bands at 1 590 
(CmN), 1 140 (C-0-C), 1 680 (Cs::O), 3 300 
(N-H asym.), 3180 (N-Hsym.), 1365 (C-N) 
and 735 cm-1 (N -H wag). 

2·Arylsulphonamido -5- ( 4'-pyridyl) -I ,3,4 -oxadia· 
zoles (l) : 

2-Amino-5-( 4' -pyridyl)·l ,3,4-oxadiazole : To a 
methanolic solution (100 ml) of isoniaztde (13.7 I• 
0.1 mol), cyanogen bromide (11.6 g, 0.1 mol) was 
added. The reaction mixture was warmed at 40- 5" 
for 1 h and then cooled and neutralised with 
ammonia solution till just alkaline. The resulting 
solid was filtered, Welshed w1th water, dried and crys­
tallised from 1 : 4 dioxan (11.2 g, 70~). m.p. 221" 
(Found. C, 51.82: H, 3.68; N, 34.52. C,H.,N&O 
calcd. for: C, 51.85 ; H, 3.70; N, 34.56%)· 

2-Arylsulphonamido-5-( 4' -pyridyl) ·I ,3,4 -oxadltl­
zole: A mixture of 2-ammo-5·(4'-pyridyl)-1,3,4-
oxadiazole (162 g, 0.01 mol), benzenesulphonyl 
chloride (1.76 g, 0.01 mol) and pyridine (1.0 ml) 
was refluxed on an oil-bath at 120" for 3 h. The 
resulting solid was isolated and crystallised from 
DMF (2.12 g, 70%), m.p. 165c (Found : C, 51.56 ; 
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H, 3 25 ; N, 18.45. C18H 10N.,08 S calcd. for : C, 
51.65; H, 3.31 ; N, 18.54%). 

Similarly, other aromatic sulphonyl chloride 
was . condensed with 2-amino-5-( 4' -pyridyl)-1 ,3,4-
oxadtazole to get other 2-arylsulphonamido-5-( 4'­
pyridyl)-1,3,4-oxadiazoles (Table 1). 

2·<-Carbamylarylmethylamino-5-( 4'-pyridyl)·l ,3,4-
oxadiazoles (l) : 

2-Ben:a/amino-5-( 4'-pyridyi)-J ,3,4-oxadia:oles : A 
mixture of methanolic solution (100 ml) of 2-amino-
5-(4'-pyridyl)-1,3,4-oxadiazole (4.86 g. 0.03 mol) and 

benzaldehyde (3.3 ml, 0 03 mol) in methanol (25 ml) 
was refluxed for 4 h at 120-25° on an oil-bath. The 
resulting solid was isolated and crystallised from 
glacial acetic acid (80%), m p. 265° (Found: C, 
67.15 ; H, 3 95 ; N, 22.20. CuH10N4.0 calcd. for: 
C, 67.20; H, 4.00 ; N, 22 40%). 

Similarly, other compounds were prepared 
(Table 2). 

2- (<-Cyanobenzylamino) -5 .. (4'- pyridyl)-1,3,4· 
oxadiazo/e: 2-Benzalamino-5-(4'-pyridyl)-1,3,4· 
oxadiazole (2.5 g, 0.01 mol) was dissolved in metha· 

TABI.lCl-ANALV'riCAI., PHYSICAl, AND AN'riMICROBIAL DA'rA OP 11-ARVT,SULPBONAMIDO•IS· 
(4'·PYRIDYL}·l,9,4-0XADIAZOLlCS 

St. R 
no. 

1. Phenyl 

!1. '·.A.oetamldophen:rl 

S. 4-0hlorophenyl 

'· 4-Bromophenyl 

1. '·Iodophenyl 

6. &•Hydroxy-8-oarboxy-
phenyl 

'f. 4-Tolyl 

8. !-Naphthyl 

9. 1-N•phthyl 

Mol. 
formula 

OuHtt,N.O,B 

c .. H .. N,o.s 
OuH,OIN.O,S 

M p. Yield % N : Found/ 
•c % (Calod.) 

185 70 

!172 '70 

1!56 '12 

1190 '70 

lU'7 69 

1110 88 

1!158 '15 

1136 72 

~no '70 

18.41S 
(18.154) 
1940 

(19.49) 
16.60 

(15.64) 
14.64 

{14.69) 
19.00 

(18.08) 
11S.40 

(15.46) 
17.615 

(17.72) 
115.80 

(115.90) 
11S.81S 

(115.90) 

Zone of inhibition (mm)• 
S.o l!J.o S.tJ S.al S.t P. A.n 

lll 1~ 18 114 18 18 19 

10 15 17 12 17 Ill! 18 

lll 1!1 115 14 u 18 18 

1!1 10 16 14 18 16 19 

14 10 16 u 10 17 14 

10 !5 16 10 16 u 18 

14 114 111 liS 1!0 gf 15 

14. 17 11 18 liS 1'1 1!1 

14 19 10 10 16 Hi 15 

•s.e-8. eitrZ61, E.c=-E. coli, S.a:sS, aurBUB. S.a!=-8. albua, S.t=B. typhoM, P.-P•tactzltum, A.n-A. n~g•r. 

81. 
ne. 

1. 

!1. 

!1. 

4. 

I. 

6. 

T. 

8. 

9. 

10. 

11. 

lt. 

lS. 
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TABI.IC 2-ANAI.Y'riCAI., PHYSICAL AND AN'riMICJl.OBIAJ., DA'tA OJIII·BBMZAl.AMINO•IS• 
(4'·J'Ylil.IDYI,)-1,9,4-0XADIAZOI.lC 

R Mol. 1\I.p. Yield % N : Found/ 
formula 0 0 % (Oalod,) 

Phenyl 

3-Aminophenyl 

4-Aminophenyl 

ll..Ohlorophenyl 

4-Qhloropbenyl 

1-Hydroxyphenyl 

4-Hydrozyphenyl 

S-Nitrophenyl 

4-Nitrophenyl 

4-Dimethylaminophenyl 

3,4-Dimethoxyphenyl 

!1,4-Dichlorophenyl 

OuHa 0 N.O 

a .. H .. N,O 

c .. H .. N.o 
o,.H,CIN.O 

a,.H,CIN.o 
0 10H 1 oN 4 0 1 

OuHaoN.O, 

c .. H,N.o, 

c .. H.N.o. 
c,.H .. N.o 

c,.H .. N.o. 

3.5-Dlohloro-2-hydroxy- CuH1 Cll,N4 0 1 

phenyl 

ll61S 

~55 

1138 

1138 

1186 

IllS 

2'78 

250 

1134 

1110 

11115 

70 

80 

80 

82 

80 

84 

80 

86 

86 

811 

'78 

86 

85 

85 

80 

112.110 
(211.40) 
26.815 

(2U1) 
26.96 

(26.41) 
24.151! 

(114,60) 
24.50 

(114.60) 
21.00 

(21.05} 
111.02 

(IJ1.06) 
118.68 

(28.73) 
23.70 

(23.78) 
19.011 

(19.11) 
18.0!& 

(18.06) 
17.4-B 

(17.515) 
16.615 
(16.71) 

S.o 

10 

10 

10 

10 

11 

10 

10 

10 

10 

10 

10 

12 

Zone of inhibition lmm)" 
p, ;; l!J.o S.a B.a! S.t • 

16 

18 

HI 

11 

14 

14 

12 

10 

14 

11 

13 

16 

26 

19 

19 

18 

118 

liS 

26 

19 

14 

19 

19 

19 

19 

Ill 

17 

10 

19 

13 

u 
12 

17 

19 

12 

11 

16 

18 

17 

18 

110 

18 

14 

15 

15 

14 

111 

18 

liS 

16 

18 

1111 

19 

lll 

lJ 

1!1 

11 

11 

11 

11 

11 

1!1 

1<1 

]8 

34 

19 
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(Table 2 contd.) 

U. !l·Hydroxy-8-methosy- 0 11H 11N4 0 1 
phenyl 

126 85 18.88 
(18.911) 
18.86 
(18.92) 
18.85 

(18.92) 
19.94 

10 15 22 14 16 14 18 

16, 8-Hydroxy-4-methoxy- 0 10H 11N 4 0 1 
phenyl 

208 82 10 16 17 llll 19 17 17 

16. 4•Hydro:z:y·8·methoxy• C11HuN4 0 1 240 80 10 15 19 18 16 11 15 
phenyl 

17. 4·llethoxyphenyl 0 11HuN4 0 1 299 811 15 18 22 17 16 18 1& 

18. 8,4,6-Trlmethosyphenyl O"H .. N4 0 4 

19. 11-Hydrosynaphthyl -011H 11N.;O. 

110. Olnnamyl 011H 11N4 0 

!U. 4'-Pyrldyl 0 11H 1N.o 

'Explanation as In Table 1. 

11611 75 

90 86 

11!18 8l! 

285 80 

nol (SO ml). Potassium cyanide (1.3 g. 0.02 mol in 
10 ml water) was then added to it followed by 
glacial acetic acid (1.2 g. 0.02 mol). The mixture 
was stirred mechanically and allowed to stand for 
24 h at 25- 30". The resulting solid was isolated and 
crystallised from glacial acetic acid (70%), m.p. 
270" (Found : C, 64.90 ; H, 3.94 1 N, 25.22. 
CuH11N1 0 calcd. for : C, 64.95 ; H, 3.97 ; N. 
25.26%). 

(20.00) 
16.40 

(16.4'1) 
1'1.70 

(1'1.'12) 
110.2fi 

(20.29) 
2'1.82 

(ll7.88) 

11 19 18 18 22 19 u 

10 17 1fi 18 18 118 ll 

12 10 17 lS 12 18 14 

11 16 116 18 18 18 12 

Similarly, other <-cyano-2-benzylamino-5-(4'­
pyridyl)-1,3,4-ox:.adiazoles were prepared {Table 3). 

2-~-carbamylary/methylamino-5-( 4'-pyridyl)-1,3,4-
oxadiazoles : 2-(<-Cyanobenzylamino)-5-(4'-pyri­
dyl)-1.3,4-oxadiazole (1.385 g, 0.005 mol) was 
treated with an excess of concentrated sulphuric 
acid at o· and allowed to stand at room temperature 
for 48 h. The resulting solid was isolated and 
crystallised from dio.x:.an (70%), m.p. 215" (Found: 

TAB:t,. 8-AtrAI,Y'l'IC .. U., PHYSICAL AND ANTI:MICB.OBIAI, DA'l'A o-.ll-(4-DYAifOBlUfZYI,AMIMO)~ 
(4.'•l'YJliDY:t,)•1,8,4•0ZADL\ZOI,BS 

81. 
no. 

1. 

2. 

3. 

•• 
5, 

6, 

7. 

8. 

9, 

10, 

11. 

111. 

IS, 

14, 

16, 

16, 

17. 

B 

Phenyl 

3-Aminophenyl 

11-0hlorophenyl 

4-0hlorophenyl 

2-Hydro:ryphenyl 

4-Hydroxyphenyl 

4-Nitrophenyl 

!l·Dimethylamlnophenyl 

3,4-Dfmetho:ryphenyl 

11,4-Dlohlorophenyl 

3,5-Diohloro-2-hydroxy• 
Phenyl 
11-Hydroxy•S-methoxy­
phenyl . 
3-Hydroxy-'·methoxy­
phenyl 
4-Hydroxy-S-methoxy­
pbenyl 
4-Methoxyphenyl 

Mol. M.p. Yield CX. N : Found/ Zone of lnhJbltlon (mm)" 
formula "C % (Calcd.) 8.c Jil.o /J.a 8.al 8., P. 

C H N 0 "70 70 25.11!1 10 18 18 17 18 17 
II II I ., (!15,51'1) 

0 11H 11N 1 0 5136 69 518.'11 
(518.76) 
118.70 

ill8.76) 
sso 
!160 

96 

1110 

200 

200 

90 

62 

55 

128 

118 

266 

222 

200 

68 

73 

'14 

711 

70 

68 

71· 

'15 

73 

69 

68 

'19 

'11 

6'1 

72 

!lUll 
(112.47) 
112.44 

(IIU7) 
!18.86 

(28.89) 
513.88 

(118.89) 
26.02 

(516.08) 
516.09 

(26.08) 
26.15 

(516.515) 
110,67 

(51o.77) 
20.14 

(20.28) 
19.25 

(19.83) 
22.68 

(!12.711) 
22.'10 

(112.751) 
1111.65 

(2!U2) 
29.70 

(22.80) 

13 

18 

11 

12 

10 

11 

11 

15 

1!1 

11 

18 

10 

10 

16 

10 

18 18 19 15 

17 19 !10 18 16 

17 16 

!12 19 . 15 13 

22 18 1111 14 

1'7 1fi 112 20 10 

23 Ill 18 19 11 

!11 !IS 15 16 114 

19 18 15 18 

17 liO 19 

26 18 18 

16 liS 20 

28 16 16 21 

.19 1'1 115 19 

25 16 18 

16 18 18 16 

18 

liO 

10 

20 

12 

!U 

14 

10 

11 

1'1 

19 

18 

18 

11 

18 

13 

13 
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18. 

19. 

20. 

21. 

3,4,5,.Trimethoxyphenyl 0 18H.,N 6 0 4 

2-Hydroxynaphthyl 0 10H 11N 0 0 1 

Oinnamyl OuHuN.O 

4/·Pyridyl 0 14 H 10N 1 0 

'Explanation same as in Table 1. 

116 

240 

300 

73 

75 

70 

69 

19.02 
(19.0'1) 
20.32 

(20.40) 
23.20 

(23.25) 
80.14 

(80.21) 

11 20 

11 26 

10 20 

10 17 

16 

14 

20 

17 

(Table 3 contd.) 
14 20 14 11 

13 24 1'1 17 

15 18 23 11 

14 16 16 16 

TABI,JC 4-ANAX. Y~ICAI,, PHYSICAl. AND AN~IMICB.OBIAI, DA~A OF 2-01.-0AB.BAM 'II' X. A B. YI,Mit'l'B YI,AMIN0·5· 
(4 1·PYB.IDYL)·l,8,4·0XADIAZOLJCS 

81. 
no. 

R Mol. 
formula 

M.p. Yield % N : Found/ Zone of inhibition (mm)' 
•c % (Oalcd.) S.c E.o S.a S.at B.t P. J:.n 

1, Phenyl C15H 11N 1 0 1 215 '10 

ll. S·Aminophenyl 0 11H 14N 1 0 1 360 65 

3. 4-Aminophenyl 0 04H 14N 1 0 1 850 65 

4. 2.0hlorophenyl OuH 100lN1 0 1 135 68 

li. 4-Chlorophenyl 0 11 H 11CIN,O, 160 73 

6. !1-Hydroxyphenyl 0 11H 11N 8 0 1 275 59 

7. 4-Hydroxyphenyl 0 11H 11N 60 1 840 72 

8. 3-Nitrophenyl C11H 11 N 10. 1!16 69 

9. 4-Nltrophenyl 0 1 ,H11N ,0, 218 72 

10. 4-Dimethylamlnophenyl 0 17H 19N1 0 1 284 66 

ll. 3,4-Dimethoxyphenyl O.,H.,N,04 1140 70 

lll. 2,4-Diohlorophenyl 0 11H 110l,.N,01 1110 71 

lS. 3,5-Diohloro-11-hydroxy- 0 11H 110l,N 1 0 1 120 '11 
phenyl 

14. 2-Hydroxy-S-methoxy- C11H 11N 1 0 4 28G 65 
phenyl 

15. 3-Hydroxy-4-methoxy- C, 1 H 16N 1 0 4 250 74 
phenyl 

16. 4-Hydroxy-8-methoxy- C,.H 11Na0• 257 78 
phenyl 

1'1. 4-Methoxyphenyl 0 11 H 11N 10 1 200 65 

18. 3,4,5-Trlmethoxyphenyl C18H 10N 0 0 1 150 70 

19. 2-Hydroxynaphthyl 0 18H 11N 1 0 1 .380 68 

iO. Otnnamyl O.,H11N 1 0 1 1165 70 

111. 4'-Pyridyl o .. H.,N.o. 3oo 65 

*Explanation same as in Table 1. 

C, 60.95; H, 4.35; N, 23.69. C111H18N 110 9 calcd. 
for: c. 61.01 ; H, 4.40; N, 23.72%). 

Similarly. other compounds were prepared 
(Table 4). 

Antimicrobial activity : The purified products 
were screened for antimicrobial activity by cup· 
plate method 8 • The testing was carried out at a 
concentration of 100 pg using DMF as a solvent for 
a time period of 24 h. The compounds were tested 

360 

28.69 
(28.711) 
27.00 

(27.09) 
2'1.08 

(117.09) 
21.18 

(21.24) 
!U.20 

(!11.24) 
22.41! 

(22.50) 
211.40 

(22.50) 
24.62 

(24.70) 
24.60 

(24.'10) 
24.76 

(114.85) 
19.65 
(19.'11) 
19.16 

(19.23) 
18.95 

(18.42) 
20.45 

(2o.52) 
110.42 

(20.521 
20.45 

(20.52) 
21.45 

(21.1'i3) 
18.12 

(18.18) 
19.80 

(19.89) 
21.'15 

(111.80} 
28.82 

(118.87) 

20 22 14 16 20 10 16 

12 1!8 16 17 1g 14 14 

12 1!8 16 11 19 16 11 

19 2'1 18 ] 8 19 15 29 

19 26 17 16 20 11 16 

14 1!6 18 14 1!11 111 16 

16 18 16 14 18 11 16 

17 1!0 17 12 16 16 18 

15 119 18 15 21 15 11 

19 SO U 18 U H H 

16 22 22 lB 18 15 18 

16 1!9 '.!1 10 24 18 u 
16 26 2o 16 114 ag J5 

15 118 17 14 19 15 H 

14 80 18 10 26 18 18 

19 24 lB 17 20 14 19 

17 118 19 12 19 15 21 

16 113 18 11 22 16 20 

12 27 20 14 20 16 IS 

17 !14 10 15 18 llO IV 

10 15 20 14 16 15 20 

against gram-positive (S. citrus, s. aureus and .· 
s. albus) and gram-negative (E. colt and s. typhosa) 
bacteria. The antifungal testing was carried ~~ ·· 
with Penicillium and A. niger. The antimicrob\ 
activity of the compounds was compared W1t 
chloromycetin at a same concentration level. 

d 
From the experimental data, it was obSe!;~y 

that most of the compounds showed good actl 
against different strains of bacteria and fungi. 



PACHHAMIA &:; PARIKH : STUDIBS ON 2,5-DISUBSTITUTBD-1,3,4-0XADIAZOLBS. PART•IJ, 

The comparable activity was observed in 
compounds of the type 1/l when R=4-tolyl, 
4-hydroxy-3-carboxyphenyl against E. coli and 
S. typhosa/4-methoxyphenyl, 2- and 4-chlorophenyl, 
2- and 3-aminophenyl, 2-hydroxyphenyl, 2,4-
dichlorophenyl, 3, 5- dichloro- 2-hydroxyphenyl 
against E. coli and S. typhosa. The comparable 
antifungal activity was observed tn compounds 1{1. 
when R-phenyl, 4-acetamidophenyl, 4-tolyl 
against Penicillium and A. niger/4-hydroxyphenyl, 
2-chlorophenyl, 3,4,S-trimethoxyphenyl and 4'-pyn­
dyl against A. niger. 
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