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anhydrous K,COj, room temp. (d) SnCl, ,H,0, anh. EtOH, 750C () CH3SO,CI, DCM, r00M temp.

(7-1) kahaial)

Cyelal 88y Jgjlase) ull sans cilinie Blaselea ;s AL Rathore dalil juas U
(8-1) Baladall b e g LaS gD Cilalina B Aullad 5 jimaall LSl

Ol @W—’@W

N 'y
b %/lk ‘ k‘iHNHZ ’ ki\/

(a) 4N HCl, 4h, reflux; (b) Morpholine/Ethanol, 8h, reflux; (c) Ethylchloroactate/Dry Acetone/K,COg, 6 h reflux;
(d) N2H, Hy0/Methanol, 6 h, reflux; (e) POCl3, substituted carboxylic acid, 872 h reflux.

R =5a CHj, 5b CH,CH3, 5¢ CH,Cl, 5d CH,CH,CI, 58 CH,NH,, 5f CgHs, 5 2-CICgH,, 5h 4-CICgH,, 5i 2-FCgH,, 5j 4-FCaH,,
5k 2-NO,CgHy, 51 4-NO,CgH,, 5m 2-OHCgH,, 5n 4-OHCgH,, 50 2-CHyCoHy, 5p 4-CH3CoHy, 5 2-OCH5CeH,, 5t 4-OCH3CeH,

(8-1) Jakadial)

ToE
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Analgesic cliSua -4-3-2-1

ekl s Jslael 3ull 3aaa clinie Mlaielen s S S Chhajed casldl s
(9-1) Lalaiall 8 s s LeS gD ClaliaeS 5 Ui 3apa Ayllad

NH
L., :
NH,

R =H, 2-Cl, 4-Cl, 4-F, 2-OH, 4-OH, 2-NO,, 4-OCH,

Reagents: (a) anthranilic acid, polyphosphoric acid, reflux 4 h; (b) H,SO,, different aldehydes reflux;
(c) 1,4 dioxane, chloroacetic acid, tryethylamine, reflux

(9-1) Jalaial)
1-(1-methyl-1H- s juasty Mlicla; S0 Dixit ¢alll 6 LS
& e LS CGliSus saa Alad Gell ) benzimidazol-2-yl)naphthalen-2-ol
(10-1) Lkadl)
CHO HO
NH,  HO N
R + Toluene o \
NH reflux, 5h o
2 H
(B1)
NaH, R'-I \
THF, reflux, 2h
\
R = H, 6-OCHg, 6-NO,; R' = CHa, C,H,
(Bla)
(10-1) Laladall
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Anti-Tubercular Sl G2 gal cilabian -5-3-2-1

1-((1-(1-H-benzimidazol 2yl)  <iiie Flaselea s N. C. Desai caldl s

ethylidene)amino) -6- ((benzylidene)amino) -4- (4-nitrophenyl) -2- oxo -1,2-

LS Judl 2 yal cilaliadS saa dllad cudaef AV dihydropyridine-3,5-dicarbonitrile
(11-1) bhadl A ma 5

H H H
NW)J\ CNCH,CONHNH, N \N/N
A‘ 1,4-Dioxane, Reflux, 3h |(| @/\\\N
2
~NF
Piperidine 02N©/]‘/

Ethanol, 3
N NO, Reflux, 3h
Il N NO
Y 2
O R
N 0
H
N s N A @mo H X
h N N N \N’N —
~ D Ethanol, I(I \\N
Reflux, 5h 4 NH
5a H 5q 2-Cl 5m 3-OCH,
5b  2-OH 5h  3-Cl 5n  4-OCH,
5¢ 3-OH 5i  4-Cl 50 3-NO,
5d 4-OH 5j 2-CH,4 5p 4-NO,
5e  3-F 5k 3-CHj 5q 3-Br
5f  4-F 51 4-CH;  5r 4-Br
(11-1) Jaaialy

2-styryl-1H-  S,all cliide Placla s R, V. Shingalapur caaldl juas
ekl g Jull [ pe a3 guanall LS yall A ol L)) Adledll anii 35 benzimidazole
(31) dalaall 3 s 50 LS Juall (m pad cilabineS 5o Allad LSl alans

HO H
NH, N H
R@ + J_\_Q Ethylene glycol R N\ \
. ghrs ~— AN “~—( ) - (31)
NH, H R Ho L R’
(1-12)

,a=-NO,, b=-Br
a=H b=34(0OCHs),c=4-CH;,d=34-(CH2)O2,¢=24-(Cly,f=3-OH

ToE
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Anti-HIV euiSall dolial) (bl (g udl cililias -6-3-2-1

1-(2,6-difluorobenzyl)-2-phenyl S all ciiiie Paiclan 5 X, Bi Caldl juan
LS ani€all deliall ali syl laliasS sam d3llad kel ) -1H-benzimidazole

©:NH2
NH
N 2 N
a-MnO,-U a-MnO,-U \__Ph
EEEE——
DMC, air, 80 °C DMC, air, 80 °C h%
a-MnO,-U BVj@
DMC, air, 80 °C
alr F
N
Lo
F

(12-1) kbl

Allad < yedal a8y Jg e 3l s i Piliiclan s GR. Li aaldl juas WS
(13-1) Labaiall 8 e s LeS Sl Ao liall (i (g gyl CilaliaeS 520a

NH, N N
C[ T HOOC(CH2),COOH _ah C[’\‘\}(CHZ)n,{N:O
NH, H H

¢) d)
CLyen == Clyew
A\ A\
(CHZ)”‘</N3©<— C[ (CHz)n,</Nj©
@) O o) 0]
H H AcC AcC
H H H Ac Ac Ac AcC

H
n=13

a) 4N HCl, 1358. p) Conc. NH,OH. ¢) N,0-bis(trimethylsilyl)acetamide (BSA), MeCN. d) 1,2,3,5-tetra-
O-acetyl-b-d-ribofuranose (TAR), trimethylsilyl trifluioromethanesulfonate (TMSOTf), MeCN. ¢) MeONa, MeOH.

(13-1) Jakadal)
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Anticonvulsant oA cilabidas -7-3-2-1

Allad calae | 5 J g lase jull saa cilinie Paielea s N. Siddiqui sl juas
(14-1) blasall & meam g LS 230800 CilabiasS B2

NH,
+ CI-CH,CO0H — 5 C[ chycl 0 C[ CH.CI
L > .

(2a- b)
(|||)

N S
C[N\}CHZ-NHNH_&_NHAQR ™ C[N}CHZ—NHNHz
sz@ - 2@
(sap) 7R R

R=H, 2-ClI: R' = H, 2-Cl, 2-CHy, 3-CHg, 4-CHj, 2-OCHj,, 3-OCHj,, 4-OCHj

Reagents and conditions: (j) Heated for 1.5 h, cooled and basified with 10 % NaOH soln, (ii) Anhy. K,COg3, acetone,

substitutedbenzyl chloride, stirred for 8 h, (iii) NH,NH, TH,0, C,Hs0H, refluxed for 20-22 h, (iv) ArNCS, absolute
ethanol, refluxed for 5-6 h

(14-1) hakial

2-(5-(4-aryl) <lii IR, Sundararajan 5 P. M. K. Prasad glisldl juas @il
< -4,5-dihydro-1Hpyrazol-3-yl)-1-(substitutedaminomethyl)-benzimidazole
(15-1) Lahdall 8 e go LS 2 D0 CulalizasS 3o dylled Calac]

NH
O 38— GO 004,
NH, HMH3 N il 80, H,SO,
1) )

Rl
HCHO Hl\{

N O OHC
< NHNH, \
C[ ~ Ethanol C[H
NaOCN |
Y R A)
3a-3f
2 hZ (4a-4l) R 2 ( )

N(R1R2) = N(CH3)2, N(C2Hs)2, N(CgHs)2, piperazine, morpholine, piperidine; R=CHs H

(15-1) kbl
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Anti-diabetic Sl (2 el Cililiae -8-3-2-1

3-((1H-benzimidazol-2-yl) S el i Poliiclen 5 S, D, Vaidya sl juas
Glaliae XS5 gl 5 Lyl ClaliasS saps A3llad calae§ ) methyl)benzoisoxazole
(16-1) Labadall 8 mizm g LS Sl (2n pal

HOOC-H,C

NH, N
C[ + % AN HC N \
reflux, 6h o
NH, 0 @ | H 4
@) 2 R-Xor Ar-X | Base
(4a, R=-CHy), (4b, R =-CHp-CHy), (4c, R = -C0-0-Ethyl), (4d, R =-CO-O-CH(CI)-CH), N

(4e, R=-CO-0O-Butyl), (4f, R = -CO-O-Iso-butyl), (4g, R=-CO-O-benzyl),

(4h, R=-CO-0-CgH,-NOy(p), (4i, R =-CO-CHy), (4, R =-CO-CH,-CHy) N\

(4k ,R =-CO-CH,-CH,-CHg), (41, R = -CO-Ph), (4m, R =-CO-CgH-(tert.butyl-(p)),

(4n, R=-S0,-CFy3), (40, R =-S0O,-CH,-CHy-CH,-Cl), (4p, R =-SO,-Ph) /
(4q, R =-80,-CgHy-CHy), (4r, R=-CH,-ph), (45, R =-CHy-CgHy-F(p), R

(4t, R=-CHy-CgHy-Br(p), (4u, R = -CH,-CgH,-CHg(p), (4v, R = -CHy-CgHy-t butyl-(p)), (48.—4W) \O

(4w, R=-CO-0-C(CH3)s
(16-1) Jakaiall

S Oyl 3l saaa cliiie Plaiclea s R, Vinodkumar dald) juas LS
(17-1) Lhad) iz e LS (5 Sl Cilaliass 3 Allad & je il

NH, Br N
@ + oon C[ S )-er
180 °C/ 4h
NH, H
(1) ) CooH \\Cfﬁ () N
TEA/Cul S \© TEA/ Cul

(ppha)2PbCly/ (pphs)2PbCly/
DMSO/ DMSO/
140-150 °C 140-150 °C
N
CL-O=CO
H (4)
Alkylation/ .
acylation/ QI?S/FE:EAF Alk?’;?gr?/”/ NaH/DMF
sulfonation - acylati
sulfonation y 0 "C-RT
N
CL-<O=C0
R (6a-6j)
7a, R = Methyl; 7b, R = Ethyl; 7c, R = Propyl; 6a, R = Methyl; 6b, R = Ethyl; 6c, R = Propyl; 6d, R = Butyl;
7d, R = Butyl; 7e, R = Methyloxycarbonyl; 6e, R = Methyloxycarbonyl; 6f, R = Ethyloxycarbonyl;
7, R ~ Ethyloxycarbonyl; 7g, R'=Butyloxycarbonyl; g, R = Butyloxycarbonyl; 6h, R = Isobutyloxycarbonyl;
7h, R = Trifluoromethanesulfonyl. 6i, R = Trifluoromethanesulfonyl; 6j, R = 4-Methylphenylsulfony

(17-1) dakaiall
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Antioxidant s claliaa -9-3-2-1

S b Joolual i cliiie Pligelea s N.O. Anastassova Zislll <juas
(18-1) habaaall 8 LeS 32083 (lalizaaS 3 Adlad < jedal G 30 CilaliaaS W sl

—0 H,N—NH

0
NH, R N R N)‘ Ajé

Py
i —_—
2 Z
wn
I
oW
000

I
OZT
o
N
o+
T 1
(L]
@)

> s
I
o™,
@]

Reagents and conditions: (3) cS2, KOH ethanol solution, refluxing;
(b) methyl acrylate, DMF, refluxing; (c) hydrazine hydrate, €thanol solution, refluxing.

(18-1) lakial

2-(1-((1-phenyl-1H-1,2,3-  Sall e Polaiclea s D, Ashok Caall s
sas Agllad < yelal 5 triazol-4-yl)methyl)-1H-indol-3-yl)-1H-benzimidazole
(19-1) Lhaall b i ge LeS iy haill 5 Lyl Cilaliass 5 30083 Cilaibiaas

5 &

CHO CHO \__NH N\ __NH
i i iii
) . ) N N
H
: 2 / 3 /
—
V4 V4 Ar—

_ =

4a: Ar = phenyl 4f: Ar = 2_methoxyphenyl

4b: Ar = 2-chlorophenyl 4g: AT = 4-methoxyphenyl

4c: Ar = 4-chlorophenyl  4h: Ar = 2_pjtrophenyl

4d: Ar = 3-methylphenyl  4i: Ar = 3-(trifloromethyl)phenyl
4e: Ar = 4-methylphenyl  4j: Ar = penzyl

Reagents and conditions: (i) propargylbromide, K2COs, dry acetone, reflux, 4h;
(ii) OPDA, AcOH, CHCly, reflux, 6h; (iii) Ar-N3, Cul, DMF/H,0(1/3), 80 °C, 12h or Mw1, 180 w, 8 min

(19-1) kil
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A8al) + J¥ Suaidll

Corrosion inhibitor

2-(1-methyl-1H- SOl cilise Pligeta, M,

&@4}0&5&@&%3&3}@&3&)@\ L;J\

(OO

NH,

NH, HOOCD
Jolele

4N HCI
reflux

X

(20-1) Jakaial)

5-((2-propyl-1H-

JSll cladia -10-3-2-1

Yadav 4aldl < as
benzimidazol-2-yl) phenol
(20-1) Lbaal

C@f@

HCI, reflux
CH3;0H, CH,0

Soall Blliclaas P R, Ammal sl jeas UK

LS S jall Adlad jlidl) 55 benzimidazol-1-yl)methyl)-1,3,4-oxadiazole-2-thiol
(21-1)2@\ L;CAA}ALASJSMMASEA:\;@M‘)@L\ .ﬁ)dsm

NH, N
+ R \_R CICHZCOOCZH5
H K,CO4
NH H Acetone
2COOCZH5
NH,NH, . H,O
EtOH
N\ R tautomerization‘ N\ EtOH
- CSZIKOH
N /Dil. HCI
Z “NH éHZCONHNHz

‘<\5

Where R =-CH,CH,CH;3

&H

(21-1) Jakaiall

ThE
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Thiadiazole JeJlabal -3-1

CLAN e 435 o ssing puilaie s Flag)) iled Al S5 (o 3 le

Aalal) darall 5 G s el 5 O s WS ()3 (A ABLLYL Gy S8 )35 Gan g i ()3 (o Bl

@ 3uS Dpaal Leiliidias Js LI LS je cilial 85 PPC,H,SN, (A Jsoblaual
Joelall 5 4y sl 4la g ddall ¥laall 85 Sl Liaa Y lld 5 (piall)

s 1,2,4-Thiadiazole s 1,2,3-Thiadiazole & syl ol Jsyblalllly
(7-1) J84 8 = 50 WS 1,3 4-Thiadiazole 5 1,2,5-Thiadiazole
N N N—N
U N O R R
S S g7 S
1,2,3-Thiadiazole 1,2,4-Thiadiazole 1,2,5-Thiadiazole 1,3,4-Thiadiazole

J LGN @) e g3 (7-1) Sl

SVl T J i Spe ) ST e (Sl -4,3,1) Sse oy
dagall dan 5l sl Aladll o (5 DAY < a5 50Y) qe Al Aol 3115 e liaall y 45Y sl
Dpaad] Adlide Cullud 5 3ok aladiuly Gdialll e S L6 Gl ¥lastinia s (S pall 13gd
S yall 138 (e s ChlEide

sle Emil Fischer aladl 02 e 330 JsY (dssbhbll -4,3,1) oS all Ciliass) o
S5 (1) @sall cu sl 5,0 L Jind dgle )l Amled s oo 3 le s [(1882)
(5,2) 2850 b 058 S0 S AlaYl (4,3) (28 50 sl

Alliidia g J 9 bl -4,3,1 sadans -1-3-1
Synthesis of 1,3,4-thiadayazole and its derivatives
& Clonddls Ga)loa Jid LESh (J00L0E -4¢3c1) S e sl sk Ly
Gl Gob oo Wl (Ul -463el) Jnaad (Say ole Sy e il ¢l Al

waad Wadl (Says Jo)blS sl 43l e dsadll 51 cploae danl cliiid sl
[091(22-1) Lalasall 8 m e LS (30 500 581 (g (U5 lali -4¢361)

ThE
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s T

Diacylhydrazines Dithiohydrazides
S
NH
RAN/ 2
H
Thiohydrazides N—N N—N
/\

T R1/<S 3 R, R; R,

@] 1,3,4-oxadiazole
NH
Rl)k N - 2
H

Acylhydrazines

(22-1) Jakaial)
(J5 006 -4¢301) cliidie puzanil | A e Leddinsall il V) (e b Lai
From Acid Hydrazides caaladl & o -1-1-3-1

2,5-disubstituted- <Sall ciliiie Plaiclen s J. K. Augustine caslll juas
& e WS bl gl padl sl ae padall Gl ae Jels e 1,3,4-thiadiazole

(32) dalaall
0O O T3P (1.2 equiv) S
,)Lo i Z)k NH, _TFAEseuy) Ry -
R H R H/ Lawessons Reagent' \ — b — (32)
la-lc 2a-2¢ or P3Ss (1.5 equiv) 3a-3c
3-5h

a: Ry= 4-Me-Ph, Ry= 3-F-Ph(92%)
b: R;= 4-CN-Ph, Ry= 5-Br-Pyridin-3-yl(86%)
¢: Ry= Cyclopentyl, Ro= 3-Me-4-NO,-Ph(93%)

2-benzyl-5-(4-nitro Sl yaaat Pl lea s Fo Aryanasab calidl ol LS
1-isothio &« 2-phenylacetohydrazide Jel& (1 phenyl)-1,3,4-thiadiazole
(33) Uabeall & i 50 LS cyanato- 4-nitrobenzene

Et3N HZO )\/@
@NCS + {@ reflux, 78% ON— HIL A (33)
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From Diacylhydrazines CrJlo Jomd (AU (90 -2-1-3-1

2-(1H-indol-3-yl)-5-phenyl- < ) e PPliclas s D, Kumar &ald) s
(23-1) Lahaall b zage WS (3312 Jand L (10 1,3 4-thiadiazole

S wE Oﬁ EU 2

C

R=H, Br )\
R1= CgHs, CH,CgHsg, 4-CICgH,, 4-N,N(CH3)2C6Ha, R,
3,4-(OCH3)2C6Hs3, 3,4,5-(CH30)3C6H>, 3,4-(OCH20)CgHs,

4-BnO-3-OCH3C¢H3, 3-pyridyl, 4-pyridyl

Reagents and conditions: (a) (i) (CF3C0O)20, DMF; (i) Aqueous NaOH, reflux; (b) EDCI, HOBt, R;CONHNH,,
THF, rt; (c) Lawesson’s reagent, THF, reflux

(23-1) hhial)

N-(4-(5-(4butoxyphenyl)- <lisie Plaiclan s S K, Saha &ald) juas @l

dal S e 1,3,4-thiadiazol-2-yl)phenyl)-1-(3-methoxyphenyl)methanimine
(34) Aalaall LS () jrm

OC,Hq N_N
O —_
Hp Lawesson’s reagent /@/4 >\©\
N” > S N (34)
dry toluene,
O-N H reflux, 6h O:N OC4Hg
2

From Thiosemicarbazides LIRS (o gl (0 -3-1-3-1

5-phenyl-1,3,4-thiadiazol-2- S el cliise Oliielaa s M, Ly &bl jeas
(35) Aaladl) PCRRN Sl gyl iaala Coleida el bls Wﬁm\ Jeldi (e amine

NH,
COOH S POCI,4/75°C/0.5 h S
(o] h \
R + L NH, _then110°Cian g ______
©/ NN 672% o NN (35)
da-i

R=a: H, b: 4-Me, €: 3-Me, d: 4-OMe, €: 3-NO,, f: 3-ClI, g: 2-Cl, h: 4-ClI, i: 4-Br,

L
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5-amino-1,3,4-thiadiazole-2- << )l Maiclaa s M. Yusuf ¢aaldl jas Ll
(36) Aabeall 8 LeS 50 SN Ay oS A e 2l HL S v 26 Je &S (1 thiol

> Na,COs N—N

HN_ t cs, —— O N —
H NH, EtOH HZN/QS)\SH (36)

From Thiocarbazides ) S gl 0 -4-1-3-1

2-(2-(4-nitrobenzylidene) <S,dl wmay VA R, Sayed caldl o8
& o WS aboS U @i e hydrazinyl)-5-phenyl-1,3,4-thiadiazole

(37) Asbaal
S NO, NO,
FeCl N
Ho N, L N\/@/ _ FeCly \/@/ ______ 37)
N - EtOH
From Thiohydrazides 51 ol (e -5-1-3-1

2,5-diphenyl-1,3,4-thiadiazole «S ! Pliiclas s 3. M. Farrar caldl jeas
(24-1) Lkalll i LS benzothiohydrazide ¢w

K,S,0
Ph)kN/NHZ PhCHO Ph HN_N\ Ph OSNZKIa?JH I/\I_N\
ISR
(24-1)25&45\

5-phenyl-1,3,4thiadiazole Sl Mlgiclea s E. Q. Jasim &ialill ¢ s Sl
(38) 4abeall & =i 50 LS benzothiohydrazide ¢« -2-thiol

NHNH,  Kom+cs, )\SH ______ .
—FoOH (38)
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From 1,3,4-Oxadiazoles Jeoblalas gl -4.3 1 (e -6-1-3-1

cliide dlelia go Jsobhbll) cliise Pl V. Padmavathi Gabll s
(25-1) bladdl) 3 m s LS U 58 e 5 SIS Y

O N—N cl
NH [
N~ 2+HO I POC's _HoNCSNH, >\/
H re ux THF
R
R=H, CH,, CI
(25-1) Jabial)

JsW A -4,2,1- 58S ja-5- sisal-4 (s -7-1-3-1
From 4-Amino-5-mercapto-1,2,4-triazoles

4-AMino-5-  Aelia (e Js3blablill cliisie Mliiclen s | Zhang Caldl s
(26-1) Lbadall 8 i go WS b€ o KU aal sall ae mercapto-1,2,4-triazoles

@w
50 O
1 Rl:a:Ej\/Q_; m:>—§

Reagents and conditions: a) thiocarbohydrazide, CH3SO3H, sulfolane, H20, 900C;
b) different carboxylic acid, POCl3, sulfolane, 850C;

(26-1) kakadall

From Hydrazine Crilotgd e -8-1-3-1

2,5-Dimercapto-1,3,4- «S,all Maiclen s S. F. Al-Zobaydiy caslll juas
(39) Aalaall & ia g0 LS (4 u )WSI aiy 5iS AU e 0 ) aed) Jels 4w thiadiazole

NH,NH,.H,0 + 2cs, _ Ethanl

N—N
HS/<S>\SH TS e (39)

0¥
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Jadllals -4,31 ciliidal deliall g A ol gl il -2-3-1
Biological and industrial applications of 1,3,4-thaadiazole derivatives
Antimicrobial Gl g Slall laliaa -1-2-3-1

Coell i 1,3,4-thiadiazole <liide MPlaiclen s M. N, NoOIVI Galdl s
(27-1) blaadll A i g0 LS Gl pladl) aia o L iGN aa Ba Allad

R =a) H; b) 2-OCHyg; ¢) 2,4-di CI; d) 3-NHj; ) 3-NOy; f) 4-OCHy; g) 4-F; h) 4-NO; i) 4-Br; j) 4-CHg;
k) 3-OH; I) 2-OH; m) 4-Cl; n) 2-NHy; 0) 2,4-di OH; p) 4-NHj; g) 2-CI; r) 4-OH; s) 3-CHg;

Reagents: (a) chloroacetic acid, NaOH, HCI; (b) EtOH, KOH, petroleum ether;
(c) thiosemicarbazide, glacial acetic acid; (d) thiosemicarbazide, PPA or POCI3.

(27-1) Jakial)
[1,2,4]triazolo  <S,all ciiie Poliiclaa s V. K. Kamboj Gald) juas @l
o se LS il yhaill 5 1 pSG ClabiadS saa Addlad calae Y [3,4-D][1,3,4]thiadiazole
(28-1) Lbadl i

C H,SO
COOH* CH,OH o224, cOOCH,— w2 20
CH,0H, ref. 6h R/_

ref.6 h R/_
1

CONHNH2

*
Abs EtOH

CS; *KOH | ohir 16h

ref5h H,0, ref 5h
NHZ
4

2
TH1-20  R1=CgHs, 4-OCH3CeH,, 4-CICeH,, 2,4-Cl,CeHs
Ry =2-CI-5-NO,CeHj, (CeHs)2CH, 2,4-Cl2CeH3CHy, n-CoHyg, 4-F-CeH,

(28-1) Lhial

Rl
N
\\< W
4/<§ POCI,, R,COOH \/4 )\ _ NHoNH, H KI\N/
N 5~ fw
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Anti-inflammatory alilgi @labias -2-2-3-1

34 1,3,4-thiadiazole <léiia o suaa dlule Blaic s 5 S, Maddila Gl jeas
(29-1) baladall 8 pra g LeS lilgilDU ClalicasS 3 dlled & yeil

O

N—N epcHCl N-N O
Ph/(S%NHZ ¥ HOJK/\R HOBt, DMF Ph/( »\NJ\/\

1 2a-f
TosMIC/NaH (Ac)ONa/ EtOH
NH,NH, H,0

R = CgHg, 4-Br-CgHy, 4-NO,-C4H,

4-F-CgH,, 4-1-CgH,, 4-CI-CgH, h/( )\NJ\E& /4 )\ R
A\ Ph NJ\@
N’

da-f H 3a-f H

(29-1) Lhial

Imidazo [2,1-b] <Soall e (e dludes Blligiclea s A Crristing Lald) & s
B Allad el Cum gD laliaaS 3 pumadll S 5all s a3 [1,3,4]thiadiazole
(30-1) Laadiall 8 =i g LeS ClilgiD cilaliasS

O S N—N
NH a /\

R‘@%H * HzN)J\H/ 2 > /O/Qs)\NHz
la-l 2 R 3a-l

Ry

0
1+ *N \
4a-1 5a|

5a 50 5 5d 5e 5f 59 5h i 5 5k 5
RIH H H H CI CI _CI CI OCH, OCH, OCH; OCH,
RJH Br CF, OCH, H Br CF, OCH; H Br CF, OCH,

Reagents and conditions: (g) POCIg, reflux 2 h; H,0, reflux ah; (b) EtOH, reflux 18 h

(30-1) kahial
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Anticancer Ola_pell &ilabidaa -3-2-3-1

3,6-diaryl-[1,2,4] triazolo ~ <liiie BZaiclan s D, Chowrasia &bl s
(31-1) babadall 8 LS (o o) a3 Alled il | 30 [3,4-D][1,3,4]thiadiazole

N—N
COOH S /\
SH
R~©/ + HzN\N)J\N/NHz Melt - R N N)\

H H A ~  NH2
thiocarbonohydrazide (1a -1i)
N_N COOH |
R N)\SH + POCI, i
NH2 TR
F F
(1a-1i) 2,3,4,5,6-pentafluorobenzoic acid .
(2b, 2d -2j)
R =H, 3-OCHg;, 3,4-OCHj3, 3,4,5-OCHj3, 4-CHj3, 4-NO,, 4-OH
(31-1) Jalaial)
Analgesic CliSus -4-2-3-1

s 1,3,4-thiadiazole Jsues cliiie Bluclas s A M. H. Shkair sl s
(32-1) babadall 8 pea go LeS Al CiliSinaS Baa dllad calac|

/

N—N
|

s>\ / >\N

d
(2) l %)
CH C,H C,H C,H
R= 3a_ N’ 3 BN 2Ms5 3N 37 3d_N 4719
CH, C,Hg C3H; C4H,
H,C
e o o \N_<:> 3g_r\C>_CH3 3h_N" N-CH,
N ’ N

(3a-h)
Reagent and conditions: (a) Thiosemicarbazide, PPA, 80-90 °C, 10-12h, then neutralize with NH,0OH;

(b) CeHe, acetic anhydride, stirring 40 °C, 5h; (c) dioxane, chloroacetylchloride, rt, 2h then reflux 6h;
(d) dry benzene, amines, reflux, 6-8h; (e) dioxane, ZN dust, gl. acetic acid, anhydride of ibuprofen, reflux 2h

(32-1) Lkaial
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Anti-Tubercular Jud) (i yal dliaa -5-2-3-1
N-[4-acetyl-5-(6,7,8- <lisie Blasclens S, B, Marganakop <asldl jas

substituted -2- chloroquinolin -3- yl) -4,5- dihydro -1,3,4- thiadiazol-2-yl]-
zoa ga LS Jull (4 pe iy U jud) aim Baus Allad LS all Giany < yelal S5 gcetamide

(33-1) B PEON| s
O H
R, R, CNNHCSNH,
N H NH,NHCSNH, N
R N7 >Cl EtOH, H;0, 1-2hr N7 >Cl
1 1
. r (CH3CO)20
la-) 2a] 80-90°C, 1 hr
Com. | R, R, R,
3a(H H H
3b | H CH; H H3COC\
3¢ |H OCH; H \
3d|CH; H H
3 |H  H  CH, R, N S)\NHCOCHs
3f |[OCH; H H
39 | H H  OCH
3 | H OCH, OCHz R NZ>Cl
3i | H H = cl
3 H Br H 1 3a—j

(33-1) Lakaiall

imidazo[2,1-b] —S,all ciliitia jumsty Blicla s H M. Patel sl 268 LS
S roase LS Jull (i e 2 ddle Al LS ) (iany & jelal 385 [1,3,4]thiadiazole
(34-1) Lkl

() - ()\CN —’()\gR/NHZ

éHS éH3
1 2

R =a) 3-NO,, b) 4-Br, ¢) 4-Cl, d) 4-F, e) 2-OH, f) 4-NO, ()\g

g) 4-CHs, h) 3-OH, i) 2,4-Di Cl, j) 2,4-Di OH,

a‘J
Reagents and conditions: (a) 4-N,N-Dimethylamiopyridine, DMF, Cyanogen bromide, stirred 15 h;
(b) thiosemicarbazide, trifluoroacetic acid, reflux 15 hand (c) refluxed in gry ethanol for 18 h.

(34-1) Lakaiall

L
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Antihypertensive adll haia g5 Y Cilaliaa -6-2-3-1

1-((5-substituted-1,3,4- <liie POIN. R, Pai sA. B. Samel clialll s
s 4llad culaef ) thiadiazol-2-yl)amino)-3-(naphthalen-2-yloxy) propan-2-ol
(35-1) babadall 8 pria g LS aall Jazial cliadlas

O J\ " N—N Ar_(/4—a-b</ N—N Ar
R e T U5 S U5 SV
la-e 2 3a-e i H
ones Qa0 G G0
(35-1) Lakadal)
Anti HIV eui€al) A Uial) (ki (gl cilalias -7-2-3-1

1,3,4-thiadiazole <liiia (e saa Aluls Blgiclas s M. Shafique @aldl < juaa
(36-1) baladall 8 pria g LeS cani€all deliall (il g gy duia Allad 0 yelal

X
H,N_ COOH
oL ¢ 001, 758075, 6F S/ )\NHz
1 2 o b
2

ArSO,Cl/ pyridine, 36-48 h /

J IN portions \
at once
X
H,C
N-N O 3
T T e
o ¥ H O oY Ty
Y

7% o
4a-w 5 \O\ cl

X=Me, Cl;
Y= Me, Cl, Br, OMe;
R= Me, CH(CHs)2, CH,CH(CH3)2

(36-1) Lhial

ThE
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Anticonvulsant LA @labaa -8-2-3-1

3-(5-substituted - Sall cliiie Bllgiclaa s AL P. G. Nikalje @alll & joas

LS Z3UAY) aca sas dallad & ekl 1,3 4-thiadiazol-2-ylimino)indolin-2-one
(37-1) bhadll 8 i ge

S
HZN)J\N/NHZ T Ar_cooH __@ _ H N\i R)
H
1 2
3(31) S
3(a1) ol 5(a-1)

rres ) @ *LD O #=Oror
5t —)-No: 59@ 5h@ 5,@ 4j\4\©

Reagents and conditions: () POCI3, reflux; (b) convectional: EtOH, AcOH,reflux;
(©) ultrasound irradiation: EtOH, molecular sieves 3 A

(37-1) kakaiall

Insecticidal &) pdall Slae -9-2-3-1

llad cadac Al J Lo sana i Belen s H. Xuewen Galdl s
(38-1) Labaiall & eam 5 LS <l piall ChlayaeS B0

Br COOH Br
\ [\
/ + v N ,
Cl
N7 | cl
R ~
~ N— Vi
N
Y Br
HN_ _O
/ \
- Cl
R=CH;, n-C3H; cl N7 \
Reagents and conditions: v: CH3SO,CI, pyridine, CH3CN, I t.; “

Vi: 5-methyl-2-amino-1,3,4-thiadiazole (or 5-propyl-2-amino-1,3,4-thiadiazole), CH3CN, reflux.

(38-1) kil

ToE
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Antioxidant s cilaliaa -10-2-3-1
N-(5-(dihydroxy —Soall ciliate Pligiclen 5 K. Jakovljevic &ald) < pan

dlle 4llad 3 juasall LS all < yelal Cus phenyl)-1,3,4-thiadiazol-2-yl)benzamide
(39-1) Lhadall i i ge LS 30083 CilaliasS

(HQ) (HO) N\ (HO) A )Oj\
2 2 / 2 /\
COOH SNH, b . )\H

—_— —_—

2,2 3a-h, 3'a-h

1,2, 32;h ; 3,4-dihydroxy a b c d
1", 2", 3'a-h = 2 3-dihydroxy o) H.C cl
OO 1O -

Reagents and conditions: 3) POCI3, thiosemicarbazide, 1 h, reflux; b)RCOCI, THF or dioxane, 24 h r.t. or 12 h reflux.

(39-1) kahaial)

1, 1

el dya J5LaLED saas cilinie Plladelaa s M. M. Azaam ¢asldl juas LS
(40) Ualrall 8 xiia s LaS 5208V diia B Alad

N—N
+ P(OPh)s
H2N/<S>\CH3 ArCHO — st PhO__ HN/Q )\ CHy (40)

catalyst (JZ
Pho—P—CH

emg— O Ar
@ @ f}owg 1-4

Corrosion inhibitor Jstill eldadfia -11-2-3-1

fis Jssblablll cliide ge cpuas S je Paicla s QH.Zhang sl s
(40-1) babaaall 8 LS JSHL cillafia€ ddle 30l & yedal i JSUN claiaS Laa sl

B
HzN/<S>\SH ¥ rA@ CH’:S(I:?OH H N/Q );I"SI'Z\Q
N—N . N—N N—N
HzN/<5>\SH DMSO/CHCIL=1/1 HZN/<S>\S_S/<S>\NH2

DSTA

(40-1) Jakaial
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Aim of Study Al ) (pa iagl-4-1
dalay ddaviyell Jglaal ull clitie (e duaa Al jpoasdl Al jall o Caagd

o3¢d daa o) il Al sl & Adliaal) dpdplall (8 )kl aladinly Wanadi s J 5 5L0G 44,31
Laal dage L) 4,00 GVl e cpe g aca LRl cliloaeS cilinial)
(p. & (Gr'®) o) S Gl 4l 5 215 (S, aureus, B. subtilis) 2 (Gr™®) o <

.aruginosa, A. baumannii)




