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Studies on 2,5-Disubstituted-1,3,4-oxadiazoles. Part-II.
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Some mnew 2,5-disubstituted-1,3,4-oxadiazoles have been prepared
having 2-arylsulphonamido and 2-x-carbamylarylmethylamino moieties.
Structures of the compounds have been supported by ir spectral data The
products were screened for their antimicrobial activity.

5-DISUBSTITUTED-1,3,4-oxadiazoles are known
9 to exhibit a wide spectrum of physiological

propertiest. Acetamide derivatives have also
been reported to possess good therapeutic acti-
vities. With 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-5-(4-pyridyl)-
1,3,4-oxadiazole. It was treated with different
aromatic sulphonyl chloride to get the respective
sulphonamido derivatives of type 1. 2-x-Carba-
mylarylmethylamio-5- (4’ -pyridyl)-1,3,4-oxadiazole
derivatives of type 2 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
nitriles. The nitriles were mixed with concentrated
sulphuric acid to get the respective amides. The
constitution of the product was supported by ir
spectral data.

Experimental
The 1r 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), 3225 (N-H),
1340 (SOg—N asym.), 1160 (SOg~N sym.) and
1 310 cm~* (C—~N). The oxadiazole derivatives of
type 2 gave the characteristic ir bands at 1 590
(C=N), 1140 (C-O-C), 1680 (C=0), 3300
(N-H asym.), 3180 (N-H sym.), 1365 (C—N)
and 735 cm~* (N-H wag).

2-Arylsulphonamido-5- (4’ -pyridyl) - 1,3,4 -oxadia-
zoles (1) :

2-Amino-5-(4'-pyridyl )-1,3,4-oxadiazole : To a
methanolic solution (100 ml) of isoniazide (13.7 g,
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, washed with water, dried and crys-
tallised from 1 : 4 dioxan (11.2g, 70%), m.p. 221°
(Found . C, 51.82; H, 3.68; N, 34.52. C,H,N,O
caled. for : C, 51.85 ; H, 3.70 ; N, 34.56%).

2-Arylsulphonamido-5-(4’ - pyridyl) - 1, 3, 4 - oxadia-
zole : A mixture of 2-amino-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 (2.12g, 70%), m.p. 165° (Found : C, 51.56 ;
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H,325; N, 18.45. C,zsH,,N,0,S calcd. for: C,

51.65; H, 3.31; N, 18.54%).

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

2-x-Carbamylarylmethylamino-5-(4'-pyridyl )-1,3,4-
oxadiazoles (2) :

. 2-Benzalamino-5-(4'"-pyridyl)-1,3,4-oxadiazoles : A
mixture of methanolic solution (100 ml) of 2-amino-
5-(4’-pyridyl)-1,3,4-oxadiazole (4.86 g. 0.03 mol) and

chloride

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,395; N, 22.20. C, H,,N,O 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-
oxadiazole : 2-Benzalamino-5-(4'-pyridyl)-1,34-
oxadiazole (2.5 g, 0.01 mol) was dissolved in metha-

81
no.

TABLE 1—ANALVTICAL, PHYSICAL AND ANTIMICROBIAL DATA OF 3-ARYT,SULPHONAMIDO-5-
(4’-PYRIDYL)-1,3,4-0XADIAZOLES

R

Phenyl

d-Acetamidophenyl

4-Ohlorophenyl
4-Bromophenyl
4-Todophenyl

4-Hydroxy-3-carboxy-

phenyl
4-Tolyl

1-Naphthyl
2-Naphthyl

Mol.
formula

C.sH,;6N,0,8
Cy:H,4N,0,8
0,4H,CIN,0,8
0;.H,B:N, 0,8
0,3H,IN,0,B
C1eHoN,O8
0, H,;4N,0,8
C,¢H,N,0,8
0,¢H,;,N,0,8

M p.
°C

165
272
256
280
17
150
258
236
210

Y;Zld % N : Found/

70
70
72
70
69
68
75
72
70

Zone of inhibition (mm)*

(Caled.) 8c EH.c BSa B8al 8t P 4n

18.45 12 12 18 94 18 18 19
(18.54)

19 40 10 15 17 13 17 922 18
(19.49)

16.60 12 12 15 14 14 18 B8
(16.64)

14.64 12 10 16 14 18 16 19
(14.69)

(1s.oo 14 10 16 14 10 17T U

18.08)

15.40 10 925 16 10 18 1 U
(15.46)

17.85 14 24 12 15 20 31 1
(17.79)

15.80 14 1w 11 18 15 17 U
(15.90 .

15.95) 14 183 10 10 16 16 I8
(15.90)

*S.e=8. oitrus, E.c=E. coli, S.a=8. aureus, S.al=8, albus, S.t=8. typhosa, P.= Penscillium, 4.n=A. niger.
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TABLE 2=—ANALYTICAL, Pavsllc.u. AND ANTIMICROBIAL DATA Oo¥ 2-BENZALAMINO-B-
(4’-PYRIDYL)-1,3,4-0XADIAZOLE

R

Phenyl

3-Aminophenyl
4-Aminophenyl
2-Chlorophenyl
4-Chlorophenyl

2-Hydroxyphenyl
4-Hydroxyphenyl

3.Nitrophenyl
4-Nitrophenyl

4¢-Dimethylaminophenyl
3,4-Dimethoxyphenyl
2,4-Dichloropheny!
3,5~Dichloro-2-hydroxy~

phenyl

Mol.
formula

CisH,oN,0
0,.H,;,N,0
0:.H,,N,0
0,.H,CIN,0
C,.H,OIN,0
C1,H;0N,0,
0,,H,0N.0,
C. HN,O,
C,.H,N,0,
CioH N0
CieH,.N,0,
C14H,01,N,0

C..H,0L,N,0,

M.p.

°c
265
255
233
238
285
218
278
250
234
210
2256

70

80

Yield % N : Found/
% (

80
82
80
84
80
85
8b
82
78
86
85
86
80

Zone of inhibition (mm)*
Calod.) Sc Bo Sa BSal 8: P 4

(amo 12 16 19 17 18 18 U
22.40)
26.85 10 18 19 10 3 13 1
(26.41) "
26.86 10 16 18 18 18 12
(26.41) y
24.52 10 11 98 13 14 12
(24.60)

24.50 100 14 15 12 1 1 U
(24.60

(21.00) 11 14 2 13 15 1 B
21.05)

21.02 10 12 19 17 14 un B
(21.05) "
28,68 10 10 14 19 12 U
(28.73)
(23.70 0 14 19 12 18 1 B
23.78)

(19.05 0 1 19 11 15 18 Y
19.11) 3
(18.02 100 13 19 15 16 1 !
18.06) g
(l'l.;ﬂ) 0 16 19 18 18 18!
17.56 .
16.65 12 26 92 17 23 38 I
(16.71)



14,
15,
16.
17,
18,
19,
20.
a1,
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2-Hydrox y-8-methoxy-
phenyl :
8-Hydroxy-4-methoxy-
phenyl
4=-Hydroxy-3-methoxy~
phenyl
4-Methoxyphenyl

3,4,6-Trimethoxyphenyl
2-Hydroxynaphthyl
Olnnamyl

4'-Pyridyl

*Explanation as in Table 1.

C1sH,4N,0,
0.,H,,N,0O,
CysH,,NO,
C,sH,3N,0,
0,,H,,N,O,

'ol'HliNdoi

C1sH1, N0
G, H,N,0

126
208
240
238
262
920
228
285

85
82
80
82
75
86
85
80

(Table 2 contd.)
18.88 10 15 922 14 16 14 18
(18.92)
18.86 10 16 17 922 18 17 17
(18.92)
18.85 10 15 19 18 16 11 15
(18.92)
19.94 16 18 92 17 16 18 14
(20.00)
16.40 11 19 18 18 922 19 18
(16.47)
17.70 10 17 16 18 18 28 11
(17.72)
20.25 12 10 17 18 13 13 14
(20.29)
27.82 11 16 9 18 18 18 19
(27.88)

nol (50 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,,H,,N,O calcd. for:

C, 64.90;

H, 3.94;

N, 25.22.

C, 64.95; H, 3.97; N,

Similarly, other «-cyano-2-benzylamino-5-(4'-
pyridyl)-1,3,4-oxadiazoles were prepared (Table 3).

2-«-Carbamylarylmethylamino-5-(4'-pyridyl )-1,3,4-
oxadiazoles : 2-(x-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 0° and allowed to stand at room temperature
for 48 h. The resulting solid was isolated and
crystallised from dioxan (70%), m.p. 215° (Found :

25.26%).
PABLE 8—ANALYTICAL, PEYSICAL AND ANTIMICROBIAL DATA OF 2-(«-CYANOBENZYLAMINO)=5-
(4’-PYRIDYL)-1,8,4-0XADIAZOLES
81, R Mol. M.p. Yield % N :Found/ __Zone of inhibition (mm)*
Bo, formala C % (Caled.) Sc H.c da BSal S8t P 4n
1. Phenyl C,,H,,N,0 270 70 (gg:g% 10 18 18 17 18 17 18
2, 3-Aminophenyl C,sH,N.O 23 69 (gg}%) 13 18 18 14 19 15 320
3. 4-Aminophenyl 0,,H,;,NO 830 68 (gg;g) 15 17 19 20 18 16 10
4. 2.Chlorophenyl 0,5,H10CIN,0 260 73 ( gg..:% 13 26 17T 16 31 8 10
5. 4-Ohlorophenyl C,2H;00IN,0 %6 T4 ( :::74) 11 22 19 15 32 18 12
6. 9-Hydroxypbenyl 0,H11N,0; 120 72 (gg:gg) 12 24 922 18 922 14 a1
7 4-Hydroxyphenyl C1sH1N,0, 200 70 ( ;ggg) 10 17 15 22 20 10 14
8 8-Nitrophenyl 01sH,0N40, 200 68 ( gg.gg) 11 2 81 18 19 11 10
9  4-Nitrophenyl 0,5H,0N:0, % 71 (gg:gg) 11 a1 28 15 16 ¢ 11
10,  ¢.Dimethylaminophenyl O, ,H,; N40 62 75 ( gg;g) 15 19 18 15 18 14 17
1. 34-Dimethoxyphenyl 0,,H,,N,0, 240 78 (23‘.% 12 32 17 20 19 24 19
3. g94-Diohlorophenyl C,,H,01,N,0 55 69 (gg:;;) 11 2 18 14 23 18 18
18, 3 5.Diohloro-2-hydroxy- C,,H,0l,N,0, 128 = 68 (ig_-gg) 13 3¢ 24 16 38 20 18
14, E_"&';gﬁoxy.g.methox,- 0,sH10N:0, 118 178 (gg.gg) 10 23 16 16 21 21 11
15. gPIeil;gloxy-i-methoxy- 01, H1oN,:0, g65 71 (gg:;g) 10 % 19 17 3 19 18
16, Pioiroryd-methory- O HyN,0s 238 67 (gg.'gg) 16 25 16 18 21 23 18
1. Pafefhoxyphenyl 01¢H,3N,0, 200 72 (gg:"g((’») 10 16 18 18 16 14 18
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18.  8,4,5-Trimethoxyphenyl C,eH,,N,0, - 13
19.  2-Hydroxynaphthyl C,.H.,N,0, 116 75
20. Cinnamyl 0,,H,,N,0 240 70
91, 4-Pyridyl Cr H,oN4O 300 69

*Explanation same as in Table 1.

(Table 3 contd.)
19.02 11 20 16 14 2 4 g
(19.07) ,
20.32 11 26 14 18 24 1T 1
(20.40)
23.20 10 2 2 15 18 28 1
(23.25)
80.14 10 17 17 14 16 16 1
(30.21)

TABLE 4—ANALYTICAL, PHVSICAL AND ANTIMICROBIAL DATA OF 2-%-0ARBAM YLARYLMETHYI AMINO-6-
(4-pYRIDYL)-1,3,4-0XADIAZOLES

81, R Mol. M.p. Yield
no. formuls °C %
1. Ph'nyl GIUHI |N‘0. 215 70
2. 3-Aminophenyl 0,:H,;,NO, 360 65
3. 4-Aminophenyl 0,.H, (N0, 350 66
4. 2-Chlorophenyl 0,sH,;,0IN,0, 136 68
5. 4-Chlorophenyl 0,,H,,CIN,O, 160 73
6. 2-Hydroxyphenyl 0,.H,;3N,;0, 275 69
1. 4-Hydroxyphenyl 0,:H;:,N,0, 340 72
8.  8-Nitrophenyl CasH1aN,O, 126 69
9, 4-Nitrophenyl C,,H,,N,0, 218 72
10. 4-Dimethylaminophenyl O,,H,;N,0, 284 66
11, 8,4-Dimethoxyphenyl 0,,H,,N,0, 240 70
1. 2,4-Dichlorophenyl 0,,H,,0l,N,0, 210 71
18, 3,6-Dichloro-2-hydroxy- O,,H,,01,N,0, 120 71
phenyl
14, 2-Hydroxy-3-methoxy- O, H,,N;0, 280 66
phenyl
16. 3-Hydroxy-4-methoxy- C,,H,,N,0, 250 74
phenyl
16. 4-Hydroxy-3-methoxy- O, H,,N;04 257 78
phenyl
17, 4-Methoxyphenyl C,6H,:N,0, 250 65
18. 8,4,5-Trimethoxyphenyl C, H,,N,0, 150 70
19. 2-Hydroxynaphthyl 0,,H,sN,0, 330 68
20, Cinnamyl C,,H, N0, 265 70
21, '~Pyridyl C,,H,,N,0, 300 65

*Explanation same as in Table 1.

% N : Found/ Zone of inhibition (mm)"

(Caled.) Sc B.c 8a Sal 8¢ P da
23.69 20 92 14 16 20 10 15
(28.72)

27.00 12 28 16 17 18 M4 1
(27.09)

27.08 12 98 16 11 19 16 17
(27.09)

21.18 19 27 18 183 19 1 o
(91.24)

21.20 19 2 17 16 2 11 16
(21.24)

22,42 14 26 18 14 93 13 16
(22.50)

22.40 16 18 16 14 18 11 16
(22.50)

24.62 17 20 17 12 16 16 18
(24.70)

24.60 15 928 18 15 21 15 I
(24.70)

24.76 19 30 132 18 14 14 U
(24.85)

19.65 16 22 22 18 18 16 18
(19.71)

19.15 15 29 91 10 %4 18 i
(19.28)

18.85 16 26 2 16 24 9% 1
(18.42)

20.45 15 28 17 14 19 15 M
(20.52)

20.42 14 380 18 10 26 18 18
(20.52;

20,45 19 24 18 17 20 14 1
(20.52)

21,46 17 28 19 12 19 15 &
(21.58)

18.12 16 23 18 11 22 16 %
(18.18)

19.30 12 27 2 14 2 1;6 1
(19.39)

21.75 17 924 10 15 18 -2 N
(21.80) :
28.82 10 15 20 14 116 15 D
(28.87) ;

i {

C,60.95; H,4.35; N, 23.69. C,,H,,N;0, 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®. The testing was carried outat a
concentration of 100 ug using DMF as a solvent for
a time period of 24 h. The compounds were tested

360

against gram-positive (S. citrus, S. aureus and .
S. albus) and gram-negative (E. coli and S. typhosﬂ) .
bacteria. The antifungal testing was carried O
with Penicillium and A. niger. The antimicrob}m-
activity of the compounds was compared ¥
chloromycetin at a same concentration level.

. . 4
From the experimental data, it was obs®y
that most of the compounds showed good act
against different strains of bacteria and fungi.
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The comparable activity was observed in
compounds of the type 1/2 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, 24-
dichlorophenyl, 3,5-dichloro-2-hydroxyphenyl
against E. coli and S. typhosa. The comparable
antifungal activity was observed in compounds 1/2
when Raphenyl, 4-acetamidophenyl, 4-tolyl
against Penicillium and A. niger/4-hydroxyphenyl,
2-chlorophenyl, 3,4,5-trimethoxyphenyl and 4'-pyri-
dyl against A. niger.
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