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ABSTRACT

A mixtureof 6-(bromomethyl)-5-(pyridin-4-yl)- [1,2,4] triazolo[3,4-b] [1,3,4]
thiadiazole (3) with 2-substituted alkyl/aryl-5-substituted-3-amino indoles
give 2-(substituted alkyl/aryl)-5-(substituted) -N- [ 3-(pyridin-4-yl) methyl]-
1H indol-3-amino- [1,2,4] triazolo [3,4-b] [1,3,4] thiadiazoles (4a-4j). 2-sub-
stituted-3- [3-(pyridin-4-yl)-6 / 6,8-substituted methyl amino] quinazolin-
4(3H)-one-[1,2,4] trizolo[3,4-b] [1,3,4] thiadiazoles (5a-5) have been syn-
thesized by 6-(bromomethyl)-5-(pyridin-4-yl)-[1,2,4] triazolo [3,4-b] [1,3,4]
thiadiazole (3) with 2-subgtituted 6 / 6,8-substituted 3-amino quinazolinones.
All the synthesized compounds were screened for their antibacterial activ-
ity and compared with reference drugs ampicillin and gattifloxacin. The
compound (4i) was the most potent compound of this series. Structure of
all the synthesized compounds have been characterized by elemental (C, H,
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N) and spectral (IR and *H NMR) analysis.
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INTRODUCTION

Thechemistry of heterocyclic compoundshasat-
tracted attentionin recent timeduetoitsincreasng im-
portanceinthefield of pharmaceutica sand industries.
Subdtitution patterninthiadiazol e derivativesplay apiv-
ota rolein delineatingthebiologica activitieslikeanti-
bacterid™2, antifungd®4, anti-inflammatory®. Severa
scientisteshave synthesi zed severd thiadiazolederiva
tiveswhich possespotent antibacterid activity. Further
various derivatives of triazol€® and quinazolinone”
have a so been reported to possess antibacteria activ-
ity. Inlight of above observationsit wasthought worth-
whileto synthesized some new substituted thiadiazole
derivativesby incorporation of triazoleand quinazolinone

moi etieswith the hopeto get better antibacteria agents.
CHEMISTRY

Synthesisroutes of thiadiazolederivativesare out-
linedin Scheme 1. Accordingly reaction of pyridine-4-
carboxy hydrazidein methanolic sol ution with potas-
sum hydroxideand carbon di sulfideafforded 4-amino-
3-mercapto-5-pyridin-1,2,4-triazole (1). Compound
(2) convertedinto 6-methyl-5-(pyridine-4-yl)-[1,2,4]
triazolo[ 3,4-b] [1,3,4]thiadiazole (2) by thereaction of
acetic acid in dry phosphorous oxy chloride. 6-
(bromomethyl)-5-(pyridin-4-yl)-[1,2,4] triazol o[ 3,4-
b][1,3,4]thiadiazole (3) onreaction with 2-substituted
akyl/aryl-5-substituted-3-amino indoles yielded 2-
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Scheme 1

(substituted a kyl/aryl)-5-(substituted)-N-[3-(pyridin-  b][1,3,4]thiadiazole (3) with 2-substituted 6/6,8-sub-
4-yl)methyl]-1H indol-3-amino-[1,2,4] triazolo[3,4-  stituted 3-amino quinazolinones.

b] [1,3,4] thiadiazoles (4a-4j). 2-substituted-3-[3-

(pyridin-4-yl)-6/6,8-substituted methyl amino] EXPERIMENTAL
guinazolin-4(3H)-one-[1,2,4]trizol o[ 3,4-b]

[1,3,4]thiadiazoles (5a-5!) have been prepared by 6-  4-amino-3-mer capto-5-pyridin-1,24-triazole(1)
(bromomethyl)-5-(pyridin-4-yl)-[1,2,4] triazol o 3,4- In methanolic solution of pyridine-4-carboxy hy-
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TABLE l1a: Antibacterial activity of thecompounds: 4-amino-3-mer capto-5-pyridin-1,2,4-triazole (1), 6-methyl-5-(pyridin-4-
yN)-[1,2,4]triazolo[ 3,4-b][1,3,4]thiadiazole&(2), 6-(br omomethyl)-5-(pyridin-4-yl)-[1,2,4]triazol 0] 3,4-b] [ 1,3,4] thiadiazole (3), N-
((5-(pyridin-4-yl)-[1,2,4]triazol o[ 3,4-b]-3-aminomethyl-5-substituted-1H-2-substituted indol-3-yl[ 1,3,4] -thiadiazoles(4a-4;)

N—N

— N _
D VT
R' N \N’
H )

(4a-4i)

= =
O Oy
I!IHZ \N;L/ '
(1) (3)
Compound R R’ Bacterial growth inhibition (diameter) AL Dsp
no. Saureus  E.coli P.vulgaris K .pneumoniae Mg/Kgi.p
1 _ _ 5mm _ _ _ >1000
2 _ _ _ 10mm 6mm _ >1000
3 _ _ _ 18mm _ 10mm >1000
4a _ H 12mm 14mm _ 15mm >1000
4b _ CH; _ 18mm _ _ >1000
4c _ CeHs 16mm 20mm 18mm _ >1000
4d _ CeH,Cl 18mm _ _ _ >1000
4e _ CeH4Br 18mm _ >1000
af OCH; H 20mm _ 19mm _ >1000
4g OCH; CHgs _ _ _ _ >1000
4h OCH; CgHs 22mm 20mm _ 18mm >1000
4 OCH; CgH,CI 27mm _ 21mm _ >2000
4 OCH; C6H4Br _ 24mm _ 22mm >1000
Ampicillin 20mm 18mm 18mm 14mm >1000
Gattifloxacin 25mm 22mm 20mm 21mm >1000

drazide(1.0mole), potassum hydroxide (1.5mole) and
carbon di sulfide (1.0 mole) wereadded and stirred for
4 hr. After stirrring excess of hydrazine hydrate was
added and the mixture was further refluxed for 5 hr.
The completion of the reaction waschecked by TLC.
The cool ed reaction mixturewaspouredintoicewater
and neutralized with concentrate HCI. Thus obtained
product wasfiltered, washed with water and recrystal-
lized frommethanol toyield compound 1 (95%), m.p.:
257°C; IR(KBr)v__ incm™: 3380 (NH,), 3132 (aro-
matic CH stretching), 2585 (SH), 1612 (C =C of aro-
matic ring), 1608 (C = N), 1281 (N-N). 'HNMR
(CDCI,+DMSO-d,) dinppm: 11.65(s, 1H, SH ex-
changeablewith D,0O), 7.70-8.50 (m, 4H, Ar-H), 8.72
(s, 2H, NH, exchangeablewith D,O). Anal. Calcd. for

CHN.S: C, 43.51; H, 3.65; N, 36.24; Found: C,
43.45;H, 3.94; N, 36.49%; MS: [M] *at m/z 193.23.

6-methyl-5-(pyridin-4-yl)-[1,2,4]triazol o[ 3,4-b]
[1,34]thiadiazole(2)

An equimolar mixtureof triazole (1) (0.02 mole),
acetic acid (0.02 mole) in dry phosphorous oxy chlo-
ride (10 ml) wasrefluxed for 7 hr. Thereaction mixture
cooled to room temperature and than gradually poured
onto chrushed icewith stirring. Finally powdered po-
tassium carbonate solid potassium hydroxide were
addedtill PH of the mixturewasraised to 8, toremove
theexcessof phosphorousoxycloride. Themixturewas
allowed to stand overnight and solid was separated. It
wasfiltered, washed thoroughly with cold water, dry
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TABLE 1b: Antibacterial activity of thecompounds. 2-Sub-
stituted-3-[3-(pyridin-4-yl)-6/6,8-substituted methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizolo[3,4-
b][1,3,4]thiadiazoles (5a-5I)

N/N

/

N
e ey
(5a-51)

Comp. R Bacterial growth inhibition (diameter)  a| Dso
no. SaureusE.coli P.vulgaris K .pneumoniae M9/Kgi.p
5a CH; H 16mm >1000
5b  CH; 6-Br 19mm >1000
5¢c CH36,8-Br 17mm 18mm 17mm >1000
5d CH; 6-Cl 25mm 18mm 20mm 21mm >1000
5e CH; 6,8-Cl 19mm >1000
5f CH; 6-1 16mm 15mm 17mm 16mm >1000
59 CHs H 12mm >1000
5h  CyHs 6-Br 14mm 17mm >1000
51 C,Hs6,8-Br 15mm 16mm >1000
5/ CiHs 6-CI 18mm 15mm >1000
5k C;Hs6,8-Cl 17mm 16mm >1000
5 CHs 61 12mm 13mm >1000

Ampicillin 20mm 18mm  18mm 14mm >1000

Gattifloxacin 25mm 22mm  20mm 21mm >1000

and recystallized from ethanol to yield compound (2)
(929%), m.p.: 265°C; IR (KBr) v,__ incm™: 3134 (aro-
matic CH stretching), 1613 (C = C of aromaticring),
1609 (C = N), 1507 (C-N), 1283 (N-N), 680 (C-S
C). 'HNMR (CDCI, + DMSO-d,) & in ppm: 7.71-
8.49 (m, 4H, Ar-H), 2.12 (s, 3H, CH,). Anal. Calcd.
for C,H.N.SC, 49.76; H, 3.25; N, 32.24; Found: C,
49.45; H, 3.44; N, 32.49% ; MS: [M] *at m/z 217.25.
6-(bromomethyl)-5-(pyridin-4-yl)-[1,2,4]triazolo
[3,4-b][1,3,4]thiadiazole(3)

A mixtureof compound (2) (0.1 mole), was sus-
pended glacia acetic acid and bromine (0.2 mole) was
added dropwise. After compl ete addition of bromine
the reaction mixture was stirred for 4 hr and poured
into cold water then | eft overnight at room temperature.
The solid thus obtai ned wasfiltered, washed excess of
withwater, dried and recystalized from acetonetoyield
compound (3) (90%), m.p.: 276°C; IR (KBr) v__in
cmrt: 3130 (aromatic CH stretching), 1615 (C = C of
aromaticring), 1607 (C = N), 1285 (N-N), 1509 (C-
N), 684 (C-S-C). '"HNMR (CDCI,+ DMSO-d)) 5 in

@Wuc CHEMISTRY —

ppm: 7.70-8.51 (m, 4H, Ar-H), 3.09 (s, 2H, CH,Br).
Anal. Cacd. for CH,BrN.S: C, 36.50; H, 2.04; N,
23.65; Found: C, 3665 H 2.24; N, 23.59% ; MS:
[M]*at m/z 296.15.

2-(Substituted alkyl/aryl)-5-(substituted)-N-[3-
(pyridin-4-yl)methyl]-1H indol-3-amino-
[1,2,4]triazolo[3,4-b][ 1,3 4]thiadiazoles (4a-4))

A mixture of 6-(bromomethyl)-5-(pyridin-4-yl)-
[1,2,4]triazol o[ 3,4-b][ 1,3,4] thiadiazole compound (3)
(0.01 mole) and 2-substituted a kyl/aryl-5-substituted-
3-aminoindoles(0.01 mole) wasrefluxed in suitable
solvent. Themixtureswerepoured intowater. Thesolid
thus obta ned wasfiltered,washed with water, dried and
recrystallized from appropriate sol ventsto yield com-
pounds (4a-4j).

N-[5-(pyridin-4-yl)methyl]-1H-indol-3-amino-
[1,2,4]triazolo[3,4-b][1,3,4]thiadiazole (4a)

Yield (87%), m.p.: 203°C; IR(KBr) v__ incm™:
3365 (NH), 3133 (aromatic CH stretching), 1613 (C
= C of aromatic ring), 1608 (C = N), 1284 (N-N),
1508 (C-N), 683 (C-S-C). '"HNMR (CDCI, +
DMSO-d)) & in ppm: 8.80 (s, 1H, CH,NH), 7.68-
8.50 (m, 8H, Ar-H), 7.20 (s, 1H, NH exchangeable
with D,0), 7.10 (s, 1H, CH of indole), 3.11 (s, 2H,
CH,NH). Anal. Cdcd. for C H ,N.S: C, 58.77; H,
3.77; N, 28.22; Found: C, 58.45; H, 3.54; N, 28.49%;
MS: [M] *at m/z 347.40.

2-methyl-N-[5-(pyridin-4-yl)methyl]-1H-indol-3-
amino-[1,2,4]triazol o[ 3,4-b][ 1,3,4] thiadiazole (4b)

Yield 84%, (Petroleum ether), m.p.: 213°C; IR
(KBr) v, incm?: 3368 (NH), 3134 (aromatic CH
stretching), 1614 (C = C of aromaticring), 1607 (C =
N), 1282 (N-N), 1506 (C-N), 681 (C-S-C). 'THNMR
(CDCI, + DMSO-d)) 6 in ppm: 8.90 (s, 1H, NH of
indole), 7.71-8.51 (m, 8H, Ar-H), 7.21 (s, 1H, NH
exchangeablewith D,0), 3.10 (s, 2H, CH,NH), 2.13
(s,3H, CH,). Andl. Calcd. for C H,.N.S: C, 59.82;
H, 4.18; N, 27.13; Found: C, 59.65; H, 4.34; N,
27.29%; MS: [M] *at m/z 361.42.

2-phenyl-N-[5-(pyridin-4-yl)methyl]-1H-indol-3-
amino-[1,2,4]triazol o[ 3,4-b][ 1,3,4]thiadiazole (4c)

Yield 82%, (Ethanol), m.p.: 190°C; IR(KBr) v,
incm®: 3367 (NH), 3136 (aromatic CH stretching),
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1616 (C = C of aromatic ring), 1609 (C = N), 1508
(C-N), 1284 (N-N), 683 (C-S-C). '"HNMR (CDCl,
+ DMSO-d,) 5 in ppm: 8.85 (s, 1H, NH of indole),
7.72-8.50 (m, 13H, Ar-H), 7.24 (s, 1H, NH exchange-
ablewith D,0), 3.05 (s, 2H, CH,NH). Anal. Calcd.
for C,H,N.SC, 65.23; H, 4.05; N, 23.15; Found:
C, 65.45; H, 4.24; N, 23.29% ; MS: [M] *a m/z
423.49.

2-(4-chlor ophenyl)-N-[5-(pyridin-4-yl)methyl]-1H-
indol-3-amino-[1,2,4]triazolo[ 3,4-b][1,3,4]thia-
diazole (4d)

Yied 80%, (DMF-water), m.p.: 215°C; IR (KBr)
v, incm: 3362 (NH), 3131 (aromatic CH stretch-
ing), 1611 (C = C of aromatic ring), 1604 (C = N),
1503 (C-N), 1279 (N-N), 759 (C-Cl), 678 (C-S-C).
'HNMR (CDCI, + DMSO-d,) & inppm: 8.87 (s, 1H,
NH of indole), 7.68-8.50 (m, 12H, Ar-H), 7.18 (s,
1H, NH exchangeable with D,0O), 3.03 (s, 2H,
CH,NH).Anal. Calcd. for C, H,.CIN_S: C,60.32; H,

3.52; N, 21.41; Found: C, 60.55; H, 3.74; N, 21.69%;
MS: [M] *at m/z457.94.

2-(4-bromophenyl)-N-[5-(pyridin-4-yl)methyl]-1H-
indol-3-amino-[1,2,4]triazolo[ 3,4-b][1,3,4]thia-
diazole (4e)

Yield 79%, (Acetone), m.p.: 228°C; IR(KBr) v__
incm: 3368 (NH), 3137 (aromatic CH stretching),
1617 (C = C of aromatic ring), 1610 (C = N), 1509
(C-N), 1285 (N-N), 684 (C-S-C), 613 (C-Br).
'HNMR (CDCI, + DMSO-d,) inppm: 8.82 (s, 1H,
NH of indole), 7.73-8.51 (m, 12H, Ar-H), 7.23 (s,
1H, NH exchangeable with D,0O), 3.04 (s, 2H,
CH,NH). Anal. Calcd. for C,H, BrN_S: C, 54.99;

H,3.21; N, 19.52; Found: C, 54.69H, 3.11N, 19.29%;
MS: [M] *at m/z 502.39.

5-methoxy-N-[5-(pyridin-4-yl)methyl]-1H-indol-3-
amino-[1,2,4]triazol o[ 3,4-b][1,3,4]thiadiazol e (4f)

Yidd 76%, (Methanol), m.p.: 222°C; IR(KBr) v,
incm®: 3363 (NH), 3132 (aromatic CH stretching),
1612 (C = C of aromatic ring), 1605 (C = N), 1504
(C-N), 1280 (N-N), 1227 (OCH,), 679 (C-S-C).
'HNMR (CDCI, + DMSO-d,) 5 inppm: 8.82 (s, 1H,
NH of indole), 7.69-8.50 (m, 7H, Ar-H), 7.29 (s, 1H,
NH exchangeablewith D,0), 7.04 (s, 1H, CH of indal),

= Fyl| Peper

3.36 (s, 3H, OCH,), 3.05 (s, 2H, CH,NH). Anal.
Calcd. for CH,N.OSC, 57.28; H, 4.01; N, 25.98;

Found: C, 57.55H, 4.24N, 25.59% ; MS: [M] *at m/z
377.42.

2-methyl-5-methoxy-N-[5-(pyridin-4-yl)methyl]-
1H-indol-3-amino-[1,2,4]triazolo[3,4-b]
[1,3,4]thiadiazole (49Q)

Yield 73%, (DMF-water), m.p.: 235°C; IR (KBr)
v incm™: 3368 (NH), 3137 (aromatic CH stretch-
ing), 1617 (C = C of aromatic ring), 1609 (C = N),
1509 (C-N), 1285 (N-N), 1231 (OCH,), 684 (C-S-
C). 'HNMR (CDCI,, + DMSO-d,) in ppm: 8.83 (s,
1H, NH of indole), 7.71-8.52 (m, 7H, Ar-H), 7.23 (s,
1H, NH exchangeablewith D,0), 3.35(s, 3H, OCH,),
3.04 (s, 2H, CH,NH), 2.11 (s, 3H, CH,). Andl. Calcd.
for C H,,N.OS: C, 58.30; H, 4.38; N, 25.05; Found:
C, 58.75; H, 4.74; N, 25.29% ; MS: [M] *a m/z
391.45.

2-phenyl-5-methoxy-N-[5-(pyridin-4-yl)methyl]-
1H-indol-3-amino-[1,2,4]triazolo[ 3,4-b][1,3,4]thia-
diazole(4h)

Yield 72%, (Petroleum ether), m.p.: 224°C; IR
(KBr) v, incm™: 3363 (NH), 3132 (aromatic CH
stretching), 1612 (C = C of aromaticring), 1605 (C =
N), 1504 (C-N), 1280 (N-N), 1227 (OCH,), 680
(C-S-C). *HNMR (CDCl, + DMSO-d,) & in ppm:
8.89 (s, 1H, NH of indole), 7.70-8.50 (m, 12H, Ar-
H), 7.20 (s, 1H, NH exchangeablewith D,0), 3.36 (s,
3H, OCH,), 3.10 (s, 2H, CH,NH). Anal. Calcd. for
C,H, ,N.OSC, 63.56; H, 4.22; N, 21.62; Found: C,
63.75; H,4.44; N, 21.89% ; MS: [M] *at m/z 453.52.
2-(4-chlor ophenyl)-N-[5-(pyridin-4-yl)methyl]-1H-
indol-3-amino-[1,2,4]triazolo[ 3,4-b][1,3,4]thia-
diazole (4i)

Yield 70%, (Ethanol), m.p.: 240°C; IR(KBr) v,
incmt: 3365 (NH), 3134 (aromatic CH stretching),
1614 (C = C of aromatic ring), 1607 (C = N), 1282
(N-N), 1506 (C-N), 760 (C-Cl) ,681 (C-S-C).
'HNMR (CDCI, + DMSO-d,) dinppm: 8.90 (s, 1H,
NH of indole), 7.71-8.52 (m, 11H, Ar-H), 7.21 (s,
1H, NH exchangeablewith D,0), 3.39(s, 3H, OCH,),
3.02(s,2H, CH,NH).Anal. Cacd. for C,,H .CIN.OS

24" '18

C, 59.07; H, 3.72; N, 20.09; Found: C, 59.35; H,
— @)u;mic CHEMISTRY
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3.94; N, 20.29%; MS: [M] * at m/z 487.96.

2-(bromophenyl)-N-[5-(pyridin-4-yl)methyl]-1H-
indol-3-amino-[1,2,4]triazolo[ 3,4-b][1,3,4]thia-
diazole(4j)

Yield 69%, (Acetone), m.p.: 246°C; IR(KBr) v,
incm: 3361 (NH), 3130 (aromatic CH stretching),
1610 (C = C of aromatic ring), 1603 (C = N), 1502
(C-N), 1278 (N-N), 678 (C-S-C), 611 (C-Br).
'HNMR (CDCI, + DMSO-d,) & in ppm: 8.86 (s, 1H,
NH of indole), 7.68-8.50 (m, 11H, Ar-H), 7.19 (s,
1H, NH exchangeablewith D,0), 3.35(s, 3H, OCH,),
3.09(s, 2H, CH,NH).Andl. Cdcd. for C,H,,BrN.OS
C, 54.14; H, 3.41; N, 18.42; Found: C, 54.45; H,
3.24; N, 18.29% ; MS: [M] *at m/z 532.42.

2-Subgtituted-3-[3-(pyridin-4-yl)-6/6,8-substituted
methyl amino]quinazolin-4(3H)-one-[1,2,4]trizolo
[3,4-b][1,3,4]thiadiazoles (5a-5)

A mixture of 6-(bromomethyl)-5-(pyridin-4-yl)-
[1,2,4]triazolo[ 3,4-b][ 1,3 4] thiadiazole\ (3) (0.01 mole)
and 2-substituted 6/6,8-substituted 3-amino
quinazolinones (0.01 mole) wererefluxed indry ben-
zene (50ml) inthe presence of potassium carbonate.
Themixtureswere poured into water and the solid thus
obtai ned wasfiltered, washed withwater and dried re-
crystallized from appropriate solventsto yield com-
pounds (5a-5).

2-methyl-3-[5-(pyridin-4-yl) methyl amino]quina-
zolin-4(3H)-one-[1,2,4]trizolo[ 3,4-b][1,3,4]thia-
diazoles(5a)

Yield (679%), m.p.: 193°C; IR(KBr) v, incm™:
3365 (NH), 3134 (aromatic CH stretching), 1614 (C
= C of aromatic ring), 1607 (C = N), 1506 (C-N),
1282 (N-N), 681 (C-S-C). '"HNMR (CDCI, +
DMSO-d,) 8 inppm: 7.71-8.50 (M, 8H, Ar-H), 7.21
(s, 1H, NH exchangeable with D,0), 3.12 (s, 2H,
CH,NH), 2.10 (s, 3H, CH,). Anal. Calcd. for
CH,,N,OS: C,55.37; H, 3.61; N, 28.70; Found: C,
55.65; H, 3.94; N, 28.99%; MS: [M] *at m/z 390.42.

2-methyl-3-[5-(pyridin-4-yl)-6-bromo methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizol o[ 3,4-b]
[1,3,4]thiadiazoles(5b)

Yield 66%, (Petroleum ether), m.p.: 195°C; IR
(KBr) v__incm*: 3362 (NH), 3131 (aromatic CH

@Wu'c CHEMISTRY —

stretching), 1611 (C = C of aromaticring), 1604 (C =
N), 1503 (C-N), 1279 (N-N), 678 (C-S-C).*HNMR
(CDCI, + DMSO-d,) 6 in ppm: 7.69-8.51 (m, 7H,
Ar-H), 7.19(s, 1H, NH exchangeablewith D,0), 3.10
(s,2H, CH,NH), 2.10(s, 3H, CH,). Anal. Calcd. for
CH,BrN,OS: C, 46.07; H, 2.79; N, 23.88; Found:
C, 46.15; H, 2.54; N, 23.69%; MS: [M] *at m/z
469.32.

2-methyl-3-[5-(pyridin-4-yl)-6,8-dibromo methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizolo[ 3,4-
b][1,3,4]thiadiazoles (5¢)

Yield 65%, (ethanol), m.p.: 201°C; IR(KBr) v,
incm: 3366 (NH), 3134 (aromatic CH stretching),
1638 (C =0), 1610 (C = C of aromatic ring), 1606
(C = N), 1505 (C-N), 1278 (N-N), 679 (C-S-C),
611 (C-Br)."HNMR (CDCI, + DMSO-d,) & in ppm:
7.68-8.49 (m, 6H, Ar-H), 7.18 (s, 1H, NH exchange-
able with D,0), 3.11 (s, 2H, CH,NH), 2.09 (s, 3H,
CH,).Anadl. Cacd. for C H Br,N,OS: C,39.44; H,
2.21; N, 20.44; Found: C, 39.27; H, 2.52; N, 20.60%;
MS: [M] *at m/z548.21.

2-methyl-3-[5-(pyridin-4-yl)-6-chloro methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizol o[ 3,4-b]
[1,34]thiadiazoles(5d)

Yield 63%, (acetone), m.p.: 190°C; IR(KBr) v,
incm®: 3365 (NH), 3134 (aromatic CH stretching),
1643 (C=0), 1615 (C = C of aromatic ring), 1609
(C = N), 1506 (C-N), 1280 (N-N), 681 (C-S-C),
612 (C-Br).'HNMR (CDCI,+ DMSO-d,) 5 in ppm:
7.71-8.50 (m, 7H, Ar-H), 7.22 (s, 1H, NH exchange-
able with D,0), 3.04 (s, 2H, CH_,NH), 2.10 (s, 3H,
CH,).Anal. Calcd. for C H ,CIN,OS: C, 50.88; H,
3.08; N, 26.37; Found: C, 41.57; H, 2.35; N, 21.66%;
MS: [M] *at m/z424.87.

2-methyl-3-[5-(pyridin-4-yl)-6,8-dichlor o methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizol o[ 3,4-b]
[1,3,4]thiadiazoles (5€)

Yield 61%, (ethanol), m.p.: 198°C; IR(KBr) v,
incm: 3369 (NH), 3135 (aromatic CH stretching),
1646 (C=0), 1619 (C = C of aromatic ring), 1611
(C = N), 1511 (C-N), 1290 (N-N), 685 (C-S-C),
762 (C-Cl).*"HNMR (CDCI, + DMSO-d,) 3 in ppm:
7.69-8.51 (m, 6H, Ar-H), 7.20 (s, 1H, NH exchange-
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ablewith D,0), 3.05 (s, 2H, CH,NH), 2.09 (s, 3H,
CH,).Anal. Calcd. for CH_CI.N,OS: C, 47.07; H,

2.63; N, 24.40; Found: C, 50.57; H, 3.32; N, 26.57%;
MS: [M] *at m/z459.31.

2-methyl-3-[5-(pyridin-4-yl)-6-iodo methyl aminoj
guinazolin-4(3H)-one-[1,2,4]trizolo[3,4-b]
[1,3,4]thiadiazole (5f)

Yied 58%, (DMF-water), m.p.: 212°C; IR (KBr)
v incm: 3364 (NH), 3131 (aromatic CH stretch-
ing), 1638 (C = 0), 1616 (C = C of aromatic ring),
1605 (C = N), 1505 (C-N), 1283 (N-N), 679 (C-S
C), 768 (C-Cl). 'HNMR (CDCI,, + DMSO-d)) 5 in
ppm: 7.70-8.50 (m, 7H, Ar-H), 7.19 (s, 1H, NH ex-
changeablewith D,0), 3.02 (s, 2H, CH,NH), 2.11 (s,
3H, CH,). Anal. Calcd. for C H .INJOS: C, 41.87,
H, 2.54; N, 21.70; Found: C, 41.57; H, 2.45; N,
21.52%; MS: [M] *at m/z516.32.

2-ethyl-3-[5-(pyridin-4-yl) methyl amino]quina-
zolin-4(3H)-one-[1,2,4]trizolo[ 3,4-b][1,3,4]thia-
diazole (59)

Yield 54%, (Petroleum ether), m.p.: 176°C; IR
(KBr) v, incm: 3368 (NH), 3139 (aromatic CH
stretching), 1649 (C = 0O), 1615 (C = C of aromatic
ring), 1609 (C = N), 1281 (N-N), 1503 (C-N), 680
(C-S-C), 610 (C-Br). '"HNMR (CDCI, + DMSO-
d,) 8inppm: 7.70-8.51 (m, 8H,Ar-H), 7.21 (s, 1H,
NH exchangeablewith D,0), 3.01 (s, 2H, CH,NH),
2.21(m, 2H,CH,), 2.09(t, 3H, CH,). Anal. Calcd.
for C ;H,N,OS: C,56.42; H, 3.99; N, 27.71; Found:
C, 50.66; H, 3.87; N, 27.50%; MS: [M] *at m/z
404.45.

2-ethyl-3-[5-(pyridin-4-yl)-6-bromo methyl amino]
guinazolin-4(3H)-one-[1,2,4]trizolo[3,4-b]
[1,3,4]thiadiazole (5h)

Yield52%, (methanol), m.p.: 182°C; IR(KBr) v,
incm: 3363 (NH), 3136 (aromatic CH stretching),
1648 (C=0), 1614 (C = C of aromatic ring), 1602
(C=N), 1281(N-N), 1506 (C-N), 681 (C-S-C), 612
(C-Br)."HNMR (CDCI, + DMSO-d,) 5 inppm: 7.71-
8.50 (m, 7H, Ar-H), 7.24 (s, 1H, NH exchangeable
with D,0), 3.01 (s, 2H, CH,NH), 2.20(m, 2H, CH,),
2.08(t, 3H, CH,).Anal. Cdcd. for C H,.BrN,OSC,

19° '15
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47.21; H, 3.13; N, 23.18; Found: C, 47.36; H, 3.27;
N, 23.39%; MS: [M] *at m/z 483.34.

2-ethyl-3-[5-(pyridin-4-yl)-6,8-dibromo methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizol o[ 3,4-b]
[1,3,4]thiadiazole (5i)

Yield 48%, (acetone), m.p.: 192°C; IR(KBr) v,
incm: 3367 (NH), 3139 (aromatic CH stretching),
1646 (C=0), 1612 (C = C of aromatic ring), 1607
(C = N), 1282 (N-N), 1508 (C-N), 683 (C-S-C),
610 (C-Br).'HNMR (CDCI,,+ DMSO-d,) 5 in ppm:
7.69-8.48 (m, 6H, Ar-H), 7.25 (s, 1H, NH exchange-
ablewith D,0), 3.03 (s, 2H, CH,NH), 2.22 (m, 2H,
CH,), 2.09 (t, 3H, CH,). Anal. Calcd. for
C,H,,Br,N,OS: C,40.59; H, 2.51; N, 19.93; Found:
C, 40.68; H, 2.47; N, 19.76%; MS: [M] *a m/z
562.24.

2-ethyl-3-[5-(pyridin-4-yl)-6-chloro methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizol0[3,4-b]
[1,34]thiadiazole(5))

Yield 45%, (Petroleum ether), m.p.: 187°C; IR
(KBr) v__incm: 3364 (NH), 3138 (aromatic CH
stretching), 1648 (C = O), 1614 (C = C of aromatic
ring), 1608 (C = N), 1280 (N-N), 1502 (C-N), 680
(C-SC), 611 (C-Br).'HNMR (CDCI, + DMSO-d,)
dinppm: 7.71-8.50 (m, 7H, Ar-H), 7.21 (s, 1H, NH
exchangeablewith D,0), 3.01 (s, 2H, CH,NH), 2.25
(m, 2H, CH,), 2.10 (t, 3H, CH,). Anal. Calcd. for
C,H,.CIN,OS: C, 52.00; H, 3.44; N, 25.53; Found:
C, 52.21; H, 3.67; N, 25.48%; MS: [M] *a m/z
438.89.
2-ethyl-3-[5-(pyridin-4-yl)-6,8-dichloro methyl
amino]quinazolin-4(3H)-one-[1,2,4]trizol o[ 3,4-b]
[1,3,4]thiadiazole (5k)

Yield 41%, (ethanol), m.p.: 192°C; IR(KBr) v __
incmt: 3369 (NH), 3134 (aromatic CH stretching),
1646 (C = 0), 1616 (C = C of aromatic ring), 1605
(C = N), 1281 (N-N), 1509 (C-N), 684 (C-S-C),
610 (C-Br).'HNMR (CDCI,+ DMSO-d,) 5 in ppm:
7.70-8.52 (m, 6H, Ar-H), 7.24 (s, 1H, NH exchange-
ablewith D,0), 3.05 (s, 2H, CH,NH), 2.23 (m, 2H,
CH,), 2.08 (t, 3H, CH,). Anal. Calcd. for
C,H,CILN,OS: C,48.21; H, 2.98; N, 23.67; Found:
C, 48.35; H, 2.77; N, 23.49%; MS: [M] *a m/z
473.34.

— @)u;mic CHEMISTRY

Hn Tndéan g%wumé



152

Synthesis and antibacterial activity of substituted indolylthiadiazole derivatives

OCAIJ, 6(2) June 2010

FPull Paper =

2-ethyl-3-[5-(pyridin-4-yl)-6-iodo methyl amino]
guinazolin-4(3H)-one-[1,2,4]trizolo[3,4-b]
[1,3,4]thiadiazole (5l)

Yidd 37%, (DMF-water), m.p.: 198°C; IR (KBr)
v incm™: 3364 (NH), 3133 (aromatic CH stretch-
ing), 1649 (C = 0), 1617 (C = C of aromatic ring),
1602 (C = N), 1284 (N-N), 1504 (C-N), 682 (C-S-
C), 612 (C-Br). '"HNMR (CDCI, + DMSO-d)) 5 in
ppm: 7.71-8.51 (m, 7H, Ar-H), 7.20 (s, 1H, NH ex-
changeable with D,0), 3.01 (s, 2H, CH,NH), 2.22
(m, 2H, CH,), 2.06 (t, 3H, CH,). Anal. Calcd. for
CH.IN,OS: C, 43.03;H, 2.85; N, 21.13; Found:
C, 43.16; H, 2.65; N, 21.29%; MS: [M] *a m/z
530.34.

RESULTSAND DISCUSSION

Various substituted derivativesof thiadiazol were
synthesized and screened for their anti bacterial activ-
ity. Thepharmacol ogica resultsof thecompoundshave
beenreported in TABLE 1a-b. Compound (1) exhib-
ited zoneaf inhibition 5mm againg Saureus. Compound
(2) obtained by the cyclization of compound (2). It was
found that compound (1) resulted into increase of an-
tibacterial activity as shown by compound (2). Com-
pound (3) showed zoneof inhibition diameter of 18mm
against E.coli, 10mm against K.pneumoniae.

Theaddition of various 3-amino-5-substituted 1H
indoleswiththiadiazolenud eusyid ded compounds (4a-
4j). Among the compounds (4a-4j ), compounds (4a)
and (4b) showed moderate antibacterial activity. Com-
pound (4c) exhibited zone of inhibition 16mm against
Saureus, 20mm against E.coli and 18mm against
Pwulgaris. Presense of OCH, gp. at 5 position of in-
dolein compounds (4f-4j) enhancesthe antibacteria
activity. Compound (4f) exhibited zone of inhibition
20mm against Saureus, 19mm against P.vulgaris.
Compound (4h) exhibited zone of inhibition 22mm
against Saureus, 20mm against E.coli, 18mm against
K.pneumoniae. The compounds (4i) and (4j) showed
better antibacterid activity than sandard drugsby show-
ing inhibition zone of defferent diameter as 27mm
(Saureus), 21mm (P.vulgaris) and 24mm (E.coli),
22mm (K.Pneumoniae).

The addition of various mono/di substituted
quinazolineswith thiadiazole nucleusyielded com-

@Wu'c CHEMISTRY co—

pounds (5a-5I). Among the compounds (5a-5f) having
CH, gp. a 2 position of quinazoline, compound (5d)
wasfound to exhibited equipotent antibacterial activity
than reference drug. Compounds (5a), (5b), (5¢), (5€)
and (5f) showed moderate zone of inhibition against
various used pathogens. The compounds (5g-5l) hav-
ing C,H, gp. at 2 position of quinazoline have shown
lessantibacterid activity than compounds (5a-5f). The
synthesized compoundswere a so tested for approxi-
mate lethal dose ALD_, and were found to exhibit a
higher valueof ALD,; i.e. morethan 1000mg/kgi.p.
except compound (4i) which exhibited ALD, of more
than 2000mg/kgi.p. (maximum dosetested). Asthese
compoundshaveshown highvaueof ALD_ thusindi-
cating good safety margin.
Whileconsidering dl thenewly synthesized com-
poundsof this serieswe may concluded that:
1 Compounds (4f-4j) having OCH,gp.at 5 position
of indole had shown good antibacteria activity.
2 Presenceof eectronegative(i.echlorine) alomsat
4 postionsof indoleringingenera beneficid for

antibecterid activity.

3 Compounds(4i) and (4j) showed better antibac-
teria activity than standard drugs.

4  Compound (5d) exhibited equipotent antibacte-
ria activity than referencedrug.

PHARMACOLOGICAL EVALUATION (ANTI-
BACTERIALACTIVITY)

All thesynthes zed compoundsweretested for their
antibacterid activity. Theeffect of unknown compounds
were compared with the standard drug Ampicillin and
Gattifloxacin and propyleneglycol treated group served
ascontrol. All thenewly synthesized compoundswere
aso screenedfor their gpproximateletha dose(ALD, ).

Cup-PlateMethod (CUPS): Thisactivity wasper-
formed by following the method of Chuinckshank et.
a.®in albino rats. Nutrient agar was poured onto the
sterilized petri dishes (20-25mL each pertri dish). The
poured materia wasallowed to set (1-1.5h) and there-
after the “CUPS” (10 mm diameter) were made by
punching into theagar surfacewith asterilecork borer
and scooping out the punched part of the agar. Into
these cupsthetest compound sol ution was added with
thehelp of serilesyringe. Theplateswereincubated at
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37°Cfor 48 hr and the results were noted. A solvent
control (10% DM SO in methanol) wasa so run to not
theactivity of theblank (solvent). Theabove said stan-
dard drugswered so screened under smilar conditions
for comparison.

Approximateletha dose (ALD, ): TheLD,, was
determined in albino ratsweighing 100-120gm of ei-
ther sex by themethod of Smithl®. Thetest compounds
were administered by i.p. routein one group and the
samevolumeof propyleneglycol inanother group of
animascongstingsix rasin graded doses. Theanimas
wereallowed to takefood and water adlibidum. After
24 hof drug administration percent mortality in each
group was observed. From the dataobtained ALD,
wascalculated.
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