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ABSTRACT

Mberowave redcriois ane baed o rhe bese prinziples of grees cheaenry, bascally wvolve “Go Grose ™ concepn. Punpose of greea symthesis i o procesd
wath all ehe symbens procedures which are scoftiendly aod sconomic, Goear deal of Sener yield in beser time than convemional metheds are shserved In

medicinal chemisiry. [ 18- mazsles are tbe somroe for potent medicamends for different pharmacolegical activines. In comnection with thes. Inersture = bemg
compiled up for tie sake of prathesis of 1,2 4- inazoles derivanives by osing sucrooave sreadi staons.
Koevmorsds: Muoowave symbesis, green chemisy, toazoles, plarmaceogy, nnibesis

INTRODUCTION
Crgamic synthesis s the preparation of a desired orgame
comypotaid  from available sasfbne msaterials. The use of
microwave irredistion in organic syntbesis bas become
incressingly popular within the phammacewtical and pcadenuc
arens, because it s a new enobling technology for dneg
discovery and development. Microwmre technology is an
emerging altemative energy sowroe powerfl encugh o
accoinplish chemdeal travefortestions 0 mirutes, mstead of
honers or even days, For this reason, microwave mradiation is
presently sesing an expoaential isreiss 0y aoceptance as a
techiugque for enhanciie chetdeal synthess. A prowing
number of mvestigotors are adopling iderremve=aasisted
synthesis a0 & =W 0 increnss  fheir  prodoctivity,
Microevave sssisted organic symihesis hos been the foremast
and one of the mos! ressarched applications of Microwaves m
chamical resctions is an important pat of zreen ckeristry.
Green chendstry i3 the design aml  implementsticn of
processes ardd products that minimize or eliminate the wse and
aeneration of hozardomes chsmicals and solvents and odfier
substonces which moy have on adverce effect an the
efviroamnwt and on losman health. Green chemmdstsy s a o
eco-fiendly preen alfermative to conventional chesmdstry
practices. The gresn chemistry movement s part of o lnrger
mevement ultimately leading to0 o gresn economy- namely
sustadmable developaent,  sustmnable  business  aed
sustadmable lHving proctices. Green Chendslry encouragss
snvirenmentally conacicus behaviowr, such 2 reducing and
praventing pelhtion and the dastroction of the planet
The tern green chemistry was first wsed in 1990 by P, T,
Annstas Gresn chemistry incorporatss 2 new approash o the
symthesis, processing awd applicition of chendeal substances
in swch n manner as fo reduce thrests to health ond the
environment. Gresn chemistry is also known as:

= Emvranmental by benign chemustry

= Clean chemistry

= AR SCON0IEY

s Bepipi-by-desien chermistry’
In, iorganis chemisiry, merowsve technology was ussd
sice the bate 1970w while if has oly mnplemented in orgaime
Cleanistry sdnee the mnd-1980s, The firs udirowave-assdsied
orpnnic syntheses, pepartsd in 1986 by goups of Richesd
Gradye® md Raymond J. Gigoers/Georgs Majeticly’ stirscted
our pitention, Considerably  shorier resction fimes  than

normal  hod  been  obiined  for  common  erganic
trafsformations  such a5 esterificatioin,  hydrolysis,
etherification, addition, abd reasraigpement. This sugeested
that microwave heafing could be advantageous for swathesis
if it could be condecied safely, Scientists heve demonstrated
the potentinl of microwsve -pssisted organic synthesis using
oric lequids s solvent, cosalvent, addsbves ond/or cotalyst™.
Triarcdes are $-mmembered rings. which contain two carbon
and three nirogen atoms. Accordmz toe the postion of
mifrogen ofoms, tiaroles eost 0 isomenc forms ie 1,1.3-
trizzole and 1.2 4-triamale’. Twe stuctursl isoneric triazobes
exists oy Twe dissmnilar tnemerde forms, are kown the 1A~

s 2etriazols (1) or 201,22 3<tninzole (3 and ibe 1H-1,24=
trimzobe [3) or 45-1,24-nazake (1) the forimer being knaown
as pniriazale, and the latter ps srimaled,

(3) (4)

Ot of the two inamoles, 1,.2.4- wamde have drawn greatl
attention to medicinal chemgsts Fom teo decades duoe bo its
wide wariety of activity’, lew  tomicity  and  pood
pharmacokietic and  plearmacodynamic  profiles  1.2.4-
triazobe demvatives exhibat wide range of bicdogical activities
meluding satibacterial™", anfifimgal'**, hypoglyvcaemmc™¥,
antidepressant™, analgesc’, antinames!”, m-prolderative®®,
antifubercalar’, ’ anticonvulsamt® activitiss,

CGENERAL METHOD OF 5YNTHESIS

1.2.4=Trinroles are usually prepared wsing either of tan
reactions, Le the Einhorn-Brunser reaction or Pellizzan

Teaction !,
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The Einhora—Brunner réaction occurs betoveen s alkyl hydrazine and an deade (5) that give & oastore of isameric 1,3.4-
triazales (8], This cyclzation reaction is catalyzed by anorganic soid, such as acstic acid (Scheme 1)

'rj Ry Rj
,A X & »
_Ri NHs 1 )
R:  ac0M Rr":*‘”"“‘ﬁ: Rf{m*hﬂa
i5] 8}
Ry, Fz B m Har any group
[ Bcheme 1)

Tin thoe Pellizzari peactbon, an acil hosdrazede (2] is condansed with s amids (7) at hagh tempssatuove aind give substifuted 1,2.4-
triazole (%) {Scheme 23

R “HH, R7 [
(T (B) (9
R. Ry mH ar any group
(Schems 2]

f i
T a Ayt ——=Rck,
h=p

CHEMISTREY OF THE 1.24-TRIAFOLES

Mucleophilic sabstitorion asd Rearrangement recction

Nucleophilic substitvhion of 7-chioro-S=methyithio-3-substittedmmmidol 5.4 (1.2 4jmezolo[3,4-5)[1,3 4 |thindiarepines
CLy with water gives .l-sl_ltrstmnnd S=methyithio= T, #-dibydropyrimidal 3, 4= 124 triazodo] 3.4=6]] 1,54 [thizdiazepin- T-ones
(11} sodnmn methonide gives T-Methoxy-3-methyl-9-methylthiopyrinadof 5.4/ [ 1.2 4 ]trazolo[ 3 4-F]-[ 1.3 4 |tuadiaee pives
(12} and amines occurs with the formation of the comesponcing 3-Bubstituted T-(substruted aming)- 9
methylthropyrindde] 5,400 1,2, 4 Jiriazalo[ 3, 4-0- 1,3 A Jhiadiazepines (1 37 (Scheme 3).

b
1l =N l_:l N ke
=1 i o R R a e rmmi
L N W O, o I Moo HaoH, et M _J L
Med™ N gt W R=H Me es” Ny "“‘g.-*a N RE=Me -L.H ik '

Efectrophilic substifwtion reaction

The electrophilic substaution  rescticos of 5 8-Dhphenylpyrazolof 1, 5+]- 1.2 d-tnazalof4 3-a)prinddie (14} =sch as
bromanation with bromine zud nitreation with oitee and sulfoe acids o glecial scetic acid gave the respeciove 8-Bromoe-3, 8-
diphenylpyrazola]l,5=c]=12 d=iriazalof4,5-a]pyrimidine (1%) and d-Witro-3 S=liphenylpraeclof1 3=c]-1,2 4=iriazclo]4,3=
alprimudine {16) compound™ [Scheme 4.

NG,
Ph - 5 b=
)_{(lv e @_rﬁ 4,504 =
' H“:'E . .HFHWI'{H“H
H--H
(15 |14;- (18}
ISchame 4
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A-Mathyl-1-hiowe-1,2.4, Swtrabydra 1,2 Afrazalald 3-slqmimmezelin-5-one (171 rescte with alky]l lalides wrder  basic
comditions (KiCOs, WEG) im poesence of ethanol to produce the S-mbstited products  2-[(4-Methyl=5-oxo-4, 5=
dibyedra] L2 4 trizzolol4. 3-a]quinasolin-1-si)sul favl]acetic acid (18] v an SW; reaction seechanisem. On the othe hand, wher
eitler I-chloropropanenitiile or methy-i-chloropropancate were used, e reaction gave the N {2 -substitated peoducts {19%
{Scheme 5).

0 ,:, g

r K
(3 s vou, e (3 L
Lo A EEHALO0 \,_FL Jﬁ- Ke0H H'l‘*

N NICig ERane Fow Ty Eesal L
3 =N e enh HE-'J_E“ 75, an 5 CCHoHA

COOH R=CM, COCE]
t I (1)
(Gctama 5|

Alkylation reaction

Adkylation of 1.2 4-triszele with alkyl halides and a vanety of bases afforded the comespording |- and 4-alkylated 1sainers,
with presalesce of e W1 -isoeer, bol rescison of 1A51,2 4-mazale {200 with O-tosylosazeline derivative (21 and FA00:, was
entried ot in the presence of o catalyviic amcunt of tetm-y-tntyEammoniom bromsde (TBAB) in MV dimetbylformamide ar
120 % for 12 howre afforded only the 1-substirfed product, J4-({LA-1,2 2-Triazal-1-ylmethyd)-1-methyl-2-phenyl-4,3-
dibdrooxnzole (227 (Scheme 61

i Ph =N
II-:N . ?FN I':&U: ‘“w-r_-;.r'il # I|'"
HM. 2 @ oTs TBAB,DMF | M _N..¢
N 2005 H
(20 21) i22]
{Scheme 6}

The alkdation of 1.2 4-trinzole with the help of 1, 8-dinzabicyclof5.4.0Jundsc=T-ene (DB} as base synthetically allows for a
comvendent md high vielding symibesis of 1=sobstrated=1,2, 4=triazoles. Hence, by applying these conditions o a mngs of
alkylating agents like methyl iodide wood yvields of d-methy] 1.2 4-tnazale (34) was obtaind as compared to 1-methyl 1.3.4-
triazole (23] with the reioselectivity of 86:14 up to 9426 froen 449512 A-triazale (237 [ Schee T)

N—  HaC
N—H -
il CHJ DBU_ i % . NN
THE N by
4 CH;
(23) (24) (25)
(Seherne T)

Acylatioa reactinn

AMathyl=1-thioeo-1,2 4, Stetrahiydro[ 1,2, A tnazolof4.3-glguinazelin=5-one {26) with benzod chlonds gme only the Neacy|
desivative Lo 2-benzod-4-methyl-1-thicoro- 1,24, 5-getrahipdro[1, 2.4 Tiriazole[4, 5-alquinazolin-S-one {277 (Scheme 2.

o L]

i N-CHy prgoo @r"lLi—NI:M

e T Fyridme o
i_::" Ba"C, Gh Ef_é—ﬁ
HE CEPh
(26 (27}
iSchama 8]
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Acetylathon reactions
Methyl S-amanc=15-{1, 2, 4] trinzole-3-carboxylate (28) undergoes acetyintion with acetic anhydnde to form two isomenic
discetylatad products (29) and [30) (Scheeme 7).

A
N—HH M- HHH.

N
0 _AC,D )
H-,N’--,_,*— W T T
|::|

acH, eH, 1:":'-4;
[24a]
A, O Ad ﬂ.a_u. ! ARfiH
Ar
‘H-H

s H --rF ¥ H' e ﬂcill
I:ICH DE-H:-
(a3 30}
{Sehamea 3j

Acetviation of T-ethoxycarbomyl-G-methyl-3 -phenyl=1 F-pymazalof 5, 1-c][ 1,24 Jmazale (3 1) with acstyl chlonde in the presencs
af THF/ tributylamise, has led o the 1-aetyl-T-ethoxyearbony]-G-methyl-3-phenyvl-parazelo] 5. 1] 1,2 4 Jthazole {L)ﬂ
iScheme 107

4]
-::;Hsn\{ |;| L COCH,
M
CH,COCK THF/ THA = :
Hie—h | M—= e A
r,__f, TERC ~M-
GEHEI EE-H:-I
131 133}
| Seheme 10)

Thermalysis

3.4, Ssubstingted-1,2_ A-tniazole (33) welerpo thermelvsis wihen leated a1 316-335°C for 30 mun and rearranged 10 viedd 1-2thl-
A d=diphenyl- 11,2 A-riameds (340 togsther with ehmsnation: of small amonnt of 55-dighernd- 1512 4-ribzole dervative
{35 (Schama 11}

N-N Et
AN 318.335% =N B
Ph—"y =~ Ph - : ]
P omn P e
(33} 134} (35}

[Sehame 11)

Sxmthesis of novel 1,2.4 riamle derivatives

3.5 disubstituted 4-amine-1.2,4-trinzoles (3Ba-) was syothesized by the reaction of sromatc mitnles (36) on hyvdrazne
dibydrochloride in the presence of an excess of hydrazine hydrste in ethylene glycol under pderowave uradiation 1 formsation
of 1, 2=dibordro-1,2,4, S<tetrazine {377 (Scheme 12).

M Hy
HO-GHz-CH-0OH N—N Y
Ar—mN e T . i i o
HH}'HHE.EH’H HH'—NH H_H
NH3NH; HoO
(35) 13T} {38a-1)
(Bchame 12}
Gompound #Ar
Ha LigHs
36 4-CHZgH
M A-WHyCeH
3ad 4-0HGGHY
e 3-CHa0, 4-OHCgHS
20 4-CHOCH,
g 4-CiGgHa
38n Z-pyridyl
Mn A4-pyridyl
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Jaabstitmted 4 amino-Smercapto-1.24-triazobe (41} derivstives was oymthesized by condensation of thiscarbohyadrazida
(39} wath di fferent alkanadz mcids (400 under macrowave iradiation’! {Scheme 13}

MN-N
i
mw R4 Aoy

HEN-H’EH.HHI i .-JG'L-\

R~ "OH F;IHE
(39) [40) (41)
iScheme 13}
R=H, CHz CoHg

3. 5-diberzyl- 4 amino- 1.2, 4-trinznle (44) was synthesised from beneyl cvamide (42) in the presence of bydrzine hydrate nd
wthylene glyeol via dihdro-1,2,4, 59etrazine (43) which rearrangad on treatmeat under acidic comditions into the produet™
(Scheme 141
HOGHL CHa0H CeH:H5C "M-“ CH,C
CAHsCHAC=N * NHMHzHD ——k i COMIE=R g Cratall
142} H H

4]
(Fohame 14}

8.5 cycloallathiona3,2-#][1.2.4] trinzclof1.5-c]pyrimidin- 56 ) -ones  {47a-d) wns synthemzed from  Z-nmino-4,5.6.7-
tetrahydrabenzol Mithiophene-3-carbeniirila {45} i edhyl chloroformete Eives ethiy]l-3-cvancs4. 3. 6.7-
tetrahydsobenzol blihicphene-2 -yl carharee (46) which on condensation with and acid bvdrazides under microwave-assisted
condittons vield the final produst® (Scheme 153

A
W
— WV, SEONY T . | : . X N
f "__.___Dhl el B / — o uwu:ﬁm i o |._d.
e - . | — DRE . g =
| g7 T~ OCiHs ACOMHEH; L Ao
i H
(45] T iy (46] [47a-c]
{Echeme 18}
Compeaund &r
iTa ,\_ !
W
AT gy,
._"__;IJH
4T G .
i
-cl
—
170
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A-amine-5-{3-chlorebenzo] ) ehien-2-50)-2-mercapto-1,2 4-triazole (51) was sythesized from potassivm dithicesbazate
(50 wmler misTowave irradiation from 3-chioro-2-chiorocarbonylbenzof Althiophens (48) through an corresponding hawdrazides
intermediate (4%), which ci cyelisation with hydrazide gives the product™ {Scheime 16}

il o cl
| 1] .~ i
-y P et o b e
e 00 e e e COMHNH: | b REPHCESK
"'--.-'-"L'E- ] '!'--JJ""E' T B I-: ]'5
o] 143 me
WIgHH; 0
.
2
el BT
] -
1] _5"[' o P:I g
AT by
[ Schema 15 L

35 -Moero-2"-methoryhiphenyl-3-yi)-6-(substitated)[1,2, 4] -triazolo[34-5][1.3.4] thiadiszole (53a-j) was synthesined
from 4-amino-5{ 5 fucre-2 methoxybiphenyl-3474H-1 2 dtriazole-3thiol (32) subjected to MW irradiation using dry
phosphorous oxyehlonds and carbomydic acd™ {Scheme 17).

W K H"\-.
e - - Il,,_._._ AL P
L _,,T WH; ArGOOH POCE e N
-:[:'-"l'-l:' (T | ._,:H_.D
i
e A e i
(&2t (53a-{
{Schemes 17}
Campound Al Campaind At
63a 2-FogH, i 3.CL B-FO H,
53h 4.F BCF,CaH: LR I.F, 5-ND3CaHs
5 4:IC H, B3k 4.F, 3.HO,0.H,
s a5 2.8-Gly. 3-FOagHy
S3d |_| 1
N f3 £ L., G
LA [i |_ -H“k_ -

- aryl-6-(3-Auorophenyd)-1,2 4-trizzolo[4,3-0[1,8]naphihyridines (61a-b) was swmithesized from aryl aldehyde 34(3-
Auerophenyl)- 1. 5-naphthyridine-2-ylhydrazones (507 wing FeC'l: 6H0 under microwave irvadiation™ (Scheme 18).

e, JCHEO | 0% KO o F o HKi, rl- I ="
| e = Hgo™ F S TR — &, —_—
" HH, i il e 1) T N I‘_-I (4} l.lﬂ:
(541 bk {56} 3
I = o UEEY [
™ e A ] . S MH HO | e e
) - ok o= " :
..H-.-\.l.:u-c-‘-H H-E Ar MW ) M ﬂ HH; ErH W N el
60 EE0] 0
ety ft; 0 oy i .
i
|-
- o,
Ay
i1k
[Schams 18}
C d A
3o P
i Loy
i 4G i
£1d 2.CICEH,
1 A0 GH,
&1 L0 H,
&g A MO:CHa
&1 3,8-{0H, 07, Cabty
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D-smbsrimted-3-aivl- 21 3 quinoline 3,20 (1,2 4| reazel o4, 3-8) (1,2 djiviazepine (Sa-f) was spnthesized fom S-ary]-
3 d=diamumno-1,2 4-tniazoles (62} and Z-chloro-3-formylquimaline (633 wsing catalytic amonmt of p-TsOH and N, -
dignethyiforamide as an eferpy transfer medine using MW heating?” (Scheme 190,

H
e YO DU TN i {
- e * _I. e ettt o e -
NN TR W S |
WH H
52| 83} {da)
iSchame 13)
Compaund R R
ol O
4 A-NOLH
Béc  D2.OCH,  30H
G4 ANOLH, 3-CH
G4e  2-CICH,  4-0CH;

BT CHCH: dCHy

E H 4=CH
ﬂ-ﬂ EPC&.;H ﬂ-D‘Cﬁ]
B4 4-[‘1':?13;41 40CH
o4 48M3LH:  4-CHy

1-smbstituted-3,7-dislkyl ard-4H-pyrazolof4,5-[1,2 4] iriazolo]3,45] 1,3 4] thisdiazep- ines (67a-i) were synthesized by
condenssdion of 1-ammno-2-mercapio-1.3, d-triazoles (63 and S-chloro-d4-foermy]- 1 2-pyrazobes (66) in te presemce of NIN-
dimethylforamide & an energy transfer medinm p-Te0H as catalyst and basic alumina a3 solid suppor wder microwave
irrsdintion® [ Schemes 207,

N8
R’ CHO o
W-N L MW, B Al,D4 NS e
Ry sn M Sp, DMF/ pTsOH N & ':‘
NH; R [
15) (&8} [BTa )
(Scheme Zi)
oomi po nd R R R"
67a CHj CH; H
i7b CaHg CH, H
a7c n-CaHzr CHa H
a7d 4-0CH,CgH, CH H
G7m |:-'H_:| 4.H 1'3&?'. ':E'HE
a7t m-CzH» d-NOCaHs CeHe
E?g EE-HE LErC-;,H, EEHE
arh 4-0GH4GgHy A-NDOCgH 4 CpHe
671 4-CICgH, 4-NO.CH, CeHe

G-aryl-3-sobstitmted-SA-]1,2,4]-trismol o] 4,3-5][ 1,2 #)triazoles (69a-) was synthesized by microwave assisted oyclization of
W 3-methylthio-5-substituted=-44=1,2 4-trinzol-4 =] jhenzenscarbogumidamides (681 (Scheme 21),

= N—N
! MSe—sCH £
IR g R T i W
". H H N
N-\:___.N 2 . A
i i AT
ar
(682 {62a-m)
(Schama 21)
Campeund R A
B5a CH.1 {:EHE
&3b CH 4-Cl-CgHy
88¢c CHy 4-Br-CgH,
aad EH; 4-CH.-CgHy
ESg H CEHE
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Schiffs bases of $-mercapho-A-(3%-paridyl-46-1,2 Arriazole-4-v1-thiosemd carbagide (7O} was syntheszed by reacting with
different aromatic aldehorde o vield (7 1n-el® (Scheme 220,

j—< ,J. 84  Glacial acetic acid (‘\_(N; -

M HI-.:THHNH'E Aromatc alde hﬂ'dﬂ 5

HH{:MHN G Ar
g
(vaj (71a-a}
[Schame 22|
Gn?n;pnund h .

a an

T1b E

T 1—hydmxjph&n.].l1

Tid Z-chlgrophi@nyl

Te d-rristhaxyahanyl

O arvl-b-(2-Auorophenyl)- 1.2 4-tefazolafd,3-a) 1,8 naphthyeddines  (79a-1)  oas  aynthesized by ossdation  of  the
comesponding aryd aldehyde 3= 2-fluomophenyt]=1, BnaphtkyridinZ-sihydrazomes (78 with chioramines=T m efhanol ander
microwave imadiaton?! (Scheme 23],

i z r._r_._--. :
o il
| = 1 Ay,
i 1.__r_|:rr|:- P, 1wk, -.,__I,.ﬁ__d_,J-.,_.-d WA [ =;~L- -
+ o e g T T T
T '-"‘ N “wE RS RN, L iy RO
73 CH ryy i TEl
P Fou i P
o e .-"\-1-.-!'. e T -'l"\-:.-l - e M .-'I'
e ok i —ALGHL. [T P TELT L i |
- '-"F:'-"u-‘l'ﬂ": W . W [ 35 ] .
(bt L | (TEl
o Al
1
[13] L =
i L hl_.wu
1T858
IFdhmmn 23]
Cempoeed Ar
3 R
1]
e 4-SH5 I:I& h
Tap 5
rEm 4- Ln':-:h:
ar 3- u.r:,r_..m
rEG 1K
an 14 l=:l nlgHy

Sapbstiiaied 1.2 d-irdasalo]d,4-58]-1 34-ladinzeepines (B2a-e) and (Bda-¢) was synthesized fom the rescioon of 1 -aname-
2emrercapto-S-mibatituted trigroles (500 and substinged chaleones (810 on basic ahumina veder microwmve irracdintion
(Sehame 24)

N-H
o R A B
i . O _Biass: ANMIE ol i
Ry ~EH HCH e RN CHR
HH, 0 CgHa-X Bt
1805 18] {922 ) and (Bda.a)
{Sohsme 24
Campeund a b C a =
p= W H’f_ ) .?H: | ::T b T
d N'” El -.-] %, - ,_] I_ g *-""-H HyD -',E_.-_-. E'Ez
OH; ol il " - 5 e
R X
{82381 =  4-00H, H
{83a-e)= 34-0CH; O 4B
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Fhuorine centaining 3-alkyl-T-chlovo- 118,10 2-dibydee-11-phenyl-12 -{suhatitnted  arvi)-110HE-benzopyeanal4,5-#)[ 1,2 4]-
triazalof},4-5][1.3.4]-thisdiszepines (B6a-kh was symthesized wsng basic ahoming as sohid support from 4=Aming=5-afkyl-3-
mercaptotriazobes (84a-¢) and S-chiore-3-(substitsted-arylidens)-flavenones (83a-2) usder mucrowaves irradiation'” (Schere
23]

(S

i, n s{fu'gl =

1% a Kk AR T

P EE ENT By e
A=y~ -EH e T T Wi d -,
e B i S =
HH 1 Fwd %A

[ A5 g i
§charma ) Hia-ks
- .

C d Comeoind R Cengeard: R F
i e ] H r
Bl EH EEb EE[F Bt Ctia A0TF

okt s it Hy &l
B oy e -
Ee EF BEa L &F
Bl L
B5 2CLAF = g 2o
Bg % Bk E o

R
&
=
-

A, J-methylemebis (4-sabstitated phenylialkyl-45-1,2 4-triazole-3-thioly (2380 wos synthesized from melonic acid bisester
{ER} through malonic acid bes hydrande (E¥), yeeld substihabed bes thicsemucarbande (90) which oo addition of 23 sodmm
hyrdroncide solwtion aives ssries of bisdrineals denvaloves™ {Schems 263,
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4 aming-3.5 bis[6-(met harymeths -3, 4-dimethyl-2-oa0-1,2 - dibhydropyridine-1-¥1]- 1.2 4-triazale- 20 (83 was
synthesised by subjecting & mixture of 4<4methoxymethylp-1,6-=dimethyi-2 -coco-1,2-dihdropimidine-3- carbonitnile {52),
hydrazine ditredrochloside and hydrazine hydrate in ethylene plyeol in microwave reactor®® (Scheme 271
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1-eveloprapyl-6, T-diffuoro- 8- met oay-3-(d-snbstitnted pheoyl-5-thiooo-£ 5-dibydee- 11,2 - riaeel-3-51) quinalin-
41 Fy-ome (%53-¢) was synthesized from 1+ 1-cyclopropyl-6, T-diffnoro-8-methoxy-d=oxo- |, £=dihvdroquineline-3-carbony| 4=
substitutedphenyithiosemi-cabarides (94] in 2W NaOH under microwave mradiation® {Schedne 25).
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4N, N-Dimethylaming' 4-Cydommise-Sabstiteted  1.2,4 Trineole-3-thivones (7Ba-m) wos syollesized from sabstiubed
mwthyl ditlhecarbazates (97) and banzlnedazides vmder mderownve irradiations, Mathyl dithiocarbazates were obdaingd by the
treatmmend of W Mdimethylhvdiazine N-amdpopipesidine, M-aminarmorploline, and N-methyl-1-aninopdperazne with carhom
disulficle im the presence of triethvlamine, followed by methyiation with meshyl indide® (Scheme 29),

[y
3 N-NH N

[ _.E _|| 33 i ME L |
“""”I_E'?E%'F‘"H'GTHHM gL g === R {r},ﬂhsu
3 I "
(6] a7y R P
: (Schuma 29) oem]
Compound R R'
QE: CeHg N(GHals
1 CHy Fipernidna
Blc LMz Karphoine
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28m 354 w2GgH;  &-Methylpiperazine

-Arvlamine-S(2-thienyl)-1,2 4 iriszedof b, 4-8] 1 5,4 thiadinzoles  derivatives {100a-e}) was sovhesized  from
dehydresulphusization of M-[3-Macapo-d=(2thicnyll=l 2 =trinzol=4=31]-1' arylihicsreas (39 wig exposs 10 migrowave
irrsdiation for 5 min?t ( Scheme 3001
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A-[(2-emzoylamdmo) plenyl)-1,24-trfaeolin-S-thiome {10 was aynthesized from 2-{bmzoylaming) bmzoic hydeazida 2-
benzovlaminohbenzoic phenylhydmaide (101} and ammonium thincyanste in sthanal using different solid supports under
microwave iridation®™ {Scheme 31).

154
o W N
e E HHH HR - _" _l'-':g
|| | I'.IHEEH "'-"'i n
o Bamo Meyiral ok
MHLOCEH:  Aumina, MW HHCOCH,
1015 Nz
rSch=me 21|
R = H, TgHg

PHARMACOLOGICAL ACTIVITIES

Autifungal Aetivity

9-substituted -3-aryl-SH, 13aH-quinalino],2][1,2.4]trizzolof4,3-6]{1,2,4] riazepine (103a-d) were screened for antic
fungnl activity agamst Aspergilluz Jmvus, dspergiiius wiper, Ehizopus species and Penciilom motofum species by paper disc
methad & cooe. 300 pefml and 1000 we'ml o fleconarale a5 stasdard. Compoands shoewed excellent activity against
Aspergifay piger al 1000 pg comc. awl Pepcillam st ol 500 pg s well as 10000zt cae whereas they showead good (o
mderate activity againsd dspergilos Fovie ond Biizopus specics st both cong®”
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10 LHOLSH,  ROH

1-sabstimated-3,7-dialky L aryd-AH-pyrazolofd, 5] [1.2, 4 imazolof 3,4-8] [1.3.4] chindiaze- ploes (1040-d) were avalusted for
ami-fungal activity against Aspergilus fonve, Aspergiile siger, Rldzopis specles and Perdeilfum speches by paper disc
method o concentrations 500ug'ml and 1000pg'ml usng fleconazole as standard, Compounds showed geod to medemte
activity except perucalfum species™,
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Fluorine contaiming 3-alkyl- 7-chloro-11a02-dikydro-11-phenyl-12-(substituted  aryl)-11E-benzopyrano|4,3-#][1,24]-
triazolof3 4-0]| 1 34 )-thiadiazepimes (10%a—0) were screened for (8 vivre anb-fumeal sctivity agaiest Rhizocforla solawi,
Friverium sopvsporar and Collecramriefio capeicl, Compounds have shown good aciviiy against tese patbogens'.
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4-amine-3mercapto-1,2.4 triazales (16a-d) was evalustnd a8 antifungsl agents against Condels alldeas and Cimaida
fropicalis by the disk diffision method, Compounds exhibit high activity against Canghids albicans and Candida fropicaliz®
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Compound  Ar
1064 GeH

1068 CHaCgH:
106C 0-G EHI
1084 p-CHCeH,

43, 2-disnbstitne-40-1 2 d-irinzol-4-y1}-3-{thiophen-2-vi-metbsl)-2H-1.2 d-triacol 3045 opes  (107a-¢} amd 43,5
dismbstitae+5-1,2,4-triazol-4-¥1)- 1-(2-oooo- 2-arylethydy-5-(thiophen-2-yimethyl- 2 H-1,2 - friszol-3(45)-ones (108a-1)
were svilused for anrifungal sctivity sgainst Pericillum spp, and dspergifivg spp by agoar-wel] diffission method using
flucanazole {5 pr} ps sinndard drap. Compounds showed pobent activigy !
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Compoaand A Compound & R
172 H 108R Ho GgHg
107k GHy k=111 Gy GgHy
107 CaH, 136G GoHp  GgHg

108 H CaHs
10Ee CHy CiHy

1GEf GaHy  TigHg

A-[4-sabariiuted beneylide neamino-2-{ morpholinomet bod - Ssubstiouted phenyly- 201, 2 4-triazole-3{ 45} -thlone [ 109a-b)
and 4-(4-substitwtedbe nrytidenesmi no)-S(substitutedphenyd)- 21,2 4-triazole-3(4Hthione (110a-¢) were svahaated for

ansti=fungnl activity agains! Cangdlay afficans, Candida irapicailis and Aspergiffus niger by tube dilutioyturtddity method using
fluconazcle & siondard. All compowmnds showed very good sctiviey™.
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3 [(2-benmoylan wophenyl]- 1,2, 4- triazobin-S-thione (111) wers screened for their satifingal activity agninst Aspergiliug
migar and Aspergilius favas by the paper dise ditfusion method and commpared to standard sabicylic ackd. Both compounds hase
shown good activity ngainst both fung™,
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A-fsubatitnbed phenyt)-N-{45-1,2 4-trinsol-4-viacrylamide (11 2a-¢) were studied for their in-vitro antifungal setivity against
Micor, dxperpiiiny piger and Peicillivm straims by the nrbidometry method, Compmands 1128 and 1120 prves comparahbla

activity of fucenazole™,
g F
[1128-¢)
Compound R
112a d-H{CH: )5
1iad 2-0CH,
112c 20
Antibameterial Activity

22 -furd)-4-(Fardozymet byl -1, 2 d-triszela[3,4-5]- 1,3 d-thisdiazcd -6y peuinolines {1133k} wers screensd for their antis
bastenal nctivities againg Escherichia coli. Stapimlecovcus auress, Bacillus subtilis and Prevsamanay sorugimess Usng
fusacin as standard by serial difution method Al the composnds showed mederate to excellent activity compared with the
standsed drag, fuescin®
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Compoued R At
1132 B +-ClCH,
113 Br  3-CiCgH,
113p Br  4-CH;C.H,
113d Br 3-CHyCH,
1138 CH; 4-ClCgH,
1137 CH: 3.ClLCzH,
113 CH; 4CH;CH,
153 CHy -CH O H Yy
113¢ H 4-CICsHy
113 H 4-CHyO4H,
L5k H 3.CHCHS

MHg-bromo-2-methyl-4- exeguineeolin-3 45-vl3- 204 3-chloro-2substituredphess) 4 cxoazetidin-1-vI)-2-{pyridis-4-
yi-S-thie)acetamido- 1,2 4-triazoles (10 dm-gh, MN-[6- brooe-2-methyl-4-exoguinazolin- 30400 -vi)-2-(4-(2-
(substitutedphenyd)4-oxothiazeidin -3-v1}-5-(pyridin-4-+1)- 3-thicjacetamido-1,2 4-triazoles (115a-g) were screensd for
amiiboctenind sctivity against Escferichia ool Sopfnloceccys aurens, Prewdomonas valpares and Klebrifa peenmamiae.
Agmi azendinoges [14a-g, compoumsd 1148 exduldied promissee antbacterial activity, Among the compounds 11584
5 115b and Il5c showed better activity agninst 5 auwrens, Ecoli ond Byelparis, 115 exhibated equpotent while
11%a, 1154, 1137 and 113g showsd good antibacterial activity compared 1o that dandard drogs ampizillin snd gattiflocacine™.
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A-Substitwted-1,2 A-trdaeedof 3 4-0]- 13 A-thiadiazol-6-v1-2-(2 4-dichlovo-5-Masrophensly  quinoliees  (I16a-¢)  were
screened for their in-vitro anti-hactenal activity aganist Escherichir ool Stapinfococons morens and Bacilius subfilis by serial
dilution method using Mitrofirazoie (furacing as sandard drug. Al compounds showed very good activity™,
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118k H 2,4-ClaCiH Hi
116c &r SLICeHy 3
1164 Br 2 4-ClCgH ,0CH,
1168 Br BoCh Tl W0 M OCH,

M{4-bromaopbenyT)-3-(thiophen-2-¥1)-[ 1.2 4] triszola]3,4-5][ 1,3 4] thiadiazol-f-amiee (117) and 1-(4-chloropheayd)-3-(3-
mercapto-S-{thiophen-2-vi}-45-1,2,4-triazol-4-Ithionrea (118) was sestecd for therr @ wtre anti-bacterial activiry against
Stapimilococcns aureus, Hoellfuy sebalis, Escheriefia coll and Prendomons: gewroginess wsine Aopecillin trleydrate
anstibindic as standard by the agar dise-diffusion methed. Compennd display markced activity®*®
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{117 {178

A allyta muboeo-F-aivl-1,2, 4-triazeles (10%a-1) was fested for anti-bacterinl sctivity against Esclierictio coll, Bociffe selalils,
Sevlmsoreller onrerifidty awl Stapinfocpects areus by filter paper dise method, Free NHz groups in the 4 position (11%:-f)
showed the greatest inhibatory activaty, The 4=amano-5- [4=kydrosyphemd 11,2, 4-tnazede (1 19d) showed the highest mbhbition
zoae diameter against Srapfndrcecens aureys (28 mm), than all the other fested organismes and compounds™
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M-{ S {substitmtedpheny)-45-dibyedro- LH-pyrazel -3l j-05- 1,2 A-triazol-4-amine (1 200-c) wee sersennd for ther ln-sirn
anvibecterial nctivity against Bavilfay megarerinm, Bocilles swhtifus, Micracocrus futens, Staplalacocous aurens, Excheriofi
coll, Enferobacter, Profois sadparts and Prewdomonas aeregpines by the apsr well diffasion metlod wsip standaid sitibiotic

chloramphendcol. All componds showed significint actvity™.
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Compound R
120a 4-M{CHz}z
1208 3-OCH4
120c 2-0H

4-[N-dibutylamine] acetviamine-3-mercapto-5S-(4-nitroyphend-1,2 4-triszole (111 were screened for mibacterial activity
agwine Stapdplicoccts auvew, Baciluy subnillz, Pregdomons geriginods and Eseheriohin eodi by dise diffusson meethod
s vardmyan and anukacin as standard. The commpoinsd display very good activaiy®”,

fa
o
| N L CH,CHACH,
oM ¥ NHCOCHyN,
CHzEHZCHaCH,
(128}

A{4-amine-5-mercapio-485-1,2 4-triazal-3-w)- 1-cvclopropyd-6-flupre-7-(piperagio-1-¥1)  quinedin-4(15)-ome (122) was
sedesiied for their mtibacterial activity againg Baciller subali, Kleboella preusmorioe and Provdorsonay aeriiginosa Ty cup
plate method, The compoumd exhibited good effect towands Kledsdelfa prenmonioe and Piesdommome: oerigivoda
modesate activity apainst Sacriin subrifis®,

Anti-muberelar Activity
SM-smbatitated carbroxamid omeet by ko) — 208 -powidyl)- 1,24 trazoles (1 23a-1) were evaluated for in=vitro anti-nibsronlar
activity at 30 pa'ml ogsinst Micobocrsrivm rubarculazis Har Fov using rfampicin s standaed. All compound sodhibited
excellant nti-TR adtavity™
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1236 4-CIG;H,
123c  4-NO;CH
1238 3-NO.GieHs
123¢  26-CiCiHs
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4—1;.'-!—:merupm—5 -smbatitued 41,2 4-tvinzol-4-sleazenesul fomamide (124) was avaluated for mt-mibercula activaty
agamist MWycobacterinm tuberepiazis HiRv strain ot 25pgml, S0pg/ml, 100pgml by Middiehrook THY ngor mednm usng
Stieptodnyein &5 standard drug. Both compound have shown significant setivity st all concentrations®
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Anti-imflamonatory Activiey
S_smbstitated-3-pyridine-1,2,4-triszale {1252-b) was shadied for invive anbmflammatory schivity nsing mdomesthacin as
contrel by Cerrageeisan- inchaced hinsd perar odema medel in et Compounds have shows good schvite™,
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{126a-b)
Compoun Ar
125-" d'E;Hq'GﬁH;
125k 4-MHa=GrgHy

Schillf bases of 4-aming 3-substituied 5 mercapto 1,2, 4-triszoles {1262 6 were investigoted for anti-mflammatory sctivaty
by carregeenan induced rot paw sedema method and showed significant sctivity comparable to standard dnag {Thuprofan’®.
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1268 4. ety phearil

126 - phang

126a 4. hpdeamy phensl

1262 Jj.sabulyl pheryd propioay carmssammdo
1264 5 -mattory raphity] propemplcarboamado

Antimalarial Activity

.!—H—lnt-{-l- fluore-phenyij-4H-[ 1,24 trdazod-3-y1- methocy}-phenyl}-2-phenyl-38-quinazo- lo-4-one (127) was evaluated
aganst chloroquine-resistant Plesmodiom falciparom malanal parasite vsing the tritiated Hypoxanthine meorporation assay.
The cosmpoiind was fund to be inest active agminst Mlasmiodinom faleparm strains™.
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Antlcanier Activify

- 4-met hoxyphenyl)-5-phenyd- LA pyrazel-3-30-5-{oxiran-2-3 met hylthisp-4-phenyl-48-1,2 4-iriazole (128}, 5(1-(4-
Clhlorophenyi)-5-phenyl-1H-pyrazole-3-v0i-4-pleey -2 - piperidin- 1-vipmet byl -2 51,2 d-triazobe- 34 - thione (124
were sereaed for thedr anticatcer actnvities against bresst carcinoma (MMCET) and cervix carcinema (HELAY Insran cell lines

comparad with Doxarubicm posibve comtrel. Compounds showed good activity against both tvpes of carcmoma cell lines than

Ph
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r"‘*’-u‘o_-!.-'\r]'l-'g}_{r: -‘I'I“h.ﬁ_.ﬁmi ,-‘3:5:]_. Mf’l‘h- l‘:_j
H:.C-I}'J““"’#I G ﬂ

o
{124 o 11?91

35 Mluero-2'-methoxybipbenyl-3-y1)-6-(substituted)|1,2.4]-trinzolof3,4-5][1.3.4]-thisdiazole (13) were screened for

theer aticancer activity againgt e cell lhiws HT2O (lhusman adenocarcinoma), K293 (homsn kidney cancer) and MDA23]
{human brepst cancer] by wvsing the MTT msay. Compounds exhinted significant achvity comparable to S-flurouracil®,

Compound AT
130a d-F, :
1340k 2-F,

AL dibenryl-d-aming-1,2 4-trtazale (131) was sereened for anbcances activity on Jurkat, Bagi & PBMC &2l liees
Ruhenivm complexes showed potential anticancer actrvities™

N—N
CaHsHC -4iN:l—cH?r:ﬁH5

,
e
O a
HaO
M =Hi, Cu, Ru
(131)
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d-arvlidenamino-4 51,2 A-ivlazoles (133), darvimethylaming-45-1,7 4viszoles (134-140), 4-{1-arwl) ethylidenaming-
41,2 4-trinzoles (1417 and 4-{1-aryipetbylamine 51,2, 4-triaznles (142) were screensd on thres human tumar cell lines,
beeast cancer (MCFT). non sinll cell long caneer { NCEHAG0) amd CNE conoer (SF-268) at Mational Canees Institate (NIH),
USA. The compousds showed low antiproliferative activity i e anticancer teats®
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LT O T i A eampeny 5
= ! o 155 34 3-0CHC gt
" T'Dr" 13 TAHGHy
135 2.CICeHy
A 135 4-CigHy
{143 157 2 4-hlgHy
155 S-GhlgHy
133 L.0OCH4CeHy
140 2.4 5-0CH
141 :-c-?thgﬂ.,lﬂﬂjcﬁz
143 L0 HSCeHy

NN-bis{A-alkyl-4.5-dibvdire- 151, 2 4-tdazol -5-op-4-51)- L 4-avienedibmloes (143) were sereened for mitibumor sctivities
using cell Hres derived from mman sodid fusors (lang, codon, medaneima, renal, ovarian, CHE. prodiste, beesst and lenkensal,
Compound showed weak cylostatic acrivity™.

Lf-l:ll: Hy HiCOC

H=—M N=M
Aoy op=l Mo
R o R

(143
R =H, 4-Gl

3 Phanyl- 5 p-tobrl-4-(2.6- dishlorobenzylamine) 40 1.2, 4 triazole (144) wos tested for anbicemcer actrutly. Compound
showed higher anticancer activity in the preliminary tests with the cancer call lines of breast cancer (MOFT), nonesmall cell
lupg capeer (NCI-HAGD) and CHS caneer (SF-268) and exhibited remaskable anticancer potetitial in sereening tests with &0
haman emeer cell lines™.
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Antieomvalsant Activity

M-{substituted phenyl}-2-[5-phenyl-2H-1.2 &-triazol-Ilaming] acetamide (145} was tested for anbconvolzant actiary by
MES metlnd nang phenytoin s standad anticossalsant dree in sefesirne. The compomnds were foond to be active as they
reduced the fime of extensar phase comparnsd to contol ™,

CeH 5—{ H v:,—n —-D—

{145a.h)
Compound i)

145a NO,
145k cl

Thisemicarbazide derivatives of 5-mercapto-3-4{3"- pyridyl)-45-1,2, &-trinzle {146a-¢) were wcreened for anticomvulsant
activity by Maxmmem Electreshock (MES ) method. The compounds have slvoan good actavity*®

®

HJ-IEHHH F-—ﬁl
14ta-g
Compound Ar
1468 pheny
or B L
C -hydroayphsnyl
1ddid 2-chiorop
146e A-melhaxyphanyi

Anxiefvile Aetivity
A-N-smbstitaied carboxambdoethy U hio)- (458 1,2 4-tiaeoles (14 7a-h) were screened for ameodyiic activity by Elevared
plus minze, using disazepam af the dose of Impke o sondard, All compounds showed sigmnificant activity™,

NN :
) L
'5-\” Lsfj i

H
14Ta-h

Campound R

147a CgH

147h A EICH,

147¢ d-MO2CaH g

147d +CICgH

147e 3.NO,C4H,

1471 2-CHaCgH 4

147g 4-0CHCgHy

147h CHaCgHE
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Anthelmsntic Activity

Imidazede comtaining triszole derivatives (14Ra-f) wers screensd for their anthelmmfic actraty against Tnciam adulr
earthworims (pheretipng postbiondg) st different concentrations of 0_150% and 0.300% wiv by wsing albendazabs as standand
drug. Compound 148d was found to be the most potent, whereas componnds 13e 1436 and 1481 showed high setinity, while
145a, 145z and 148 shovwed moderate athelmmtic activity when compared with standard drug albendnzole™

Compound Ry R
148a 4-F CgHg
148k £:H0s  CgH
148e 4-F 4.0 F
i G dma
L ’ a3
1448 NGy d-OHGpHy

Analgesic Activity
Asmhstitmied 4F1, 3, 4 triszales (14%a-b) were svahinted for their analessic activity oong hot plate method The

coupaind were exhibit higher activity thas the standard dr (aspisin)™.

W-py
Ho—L A
N EH
N=N—K-R,
R
(dban) 2

Gompaund Ry Ry
1188 = 4-0CH 0
148 CeHg  CeHe

Antigzidant Activity
5 S-methvlens bis [#4-(4-methvipheayl-48-1, 2, d-triazole-3-thiol (1507 was for their afioxidant sctisaty by DPFPFH
method. The compound was found to heving potest anticsidant activity™,

H-B r;-H,'
.
HS’QNLE”HN SN
| 2
eole
CHy CHs
1150}

Schilffs bases of -substiiuted 1,2, 4-trlazo -3 ihlone (151a-2) were evalusted for iis mticsddant activiey by hvdrogen
peronide scavenging method. All compssds have stpnificant antioidant activity’,

- N-N
" W
Lt km)HSH
N=C— A
H
it51a-g
Compound Ay
1512 CyHe
161b 3-DHEH,
151¢e 2-CICH,
1E1d 2-H0,CH,
1518 B-NO My
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Antiuleer Activity
Amercapto-1,2.4-triazole derivatives (153a-c) were scresned for therr uleerogemic activity 1ming diclofenac potassom as
standland. Gastro dntestinal tolessnee of these componiuds i betted than that of Diclofenae potassivn ot 10me'ke therspeutic
doga™

H-N
e | [
| M UEH
iR
Gl .Gl
[
[157a-c)
= N OH WH;
[ A A=
g =l |'__ | i J
H-H_'l - .HH2 - !

Amntiviral Activity

4-(3,4-Dimethoxyiphenylidens aming-3-{2-ford)-5-benrylthio-45-1,2 d-triazole (153) was assayed tor anti=-HIV-1 activity
by examination of thedr whibition of HIV-1-induced cvtopathagenicity in MT-4 cells and by deterinination of their inhibitooy
affect on HIV-1 reverse transcriptase, Compound was found to be the most active inldbstor against HIV-1 replication in cell
eulturs (EC30 =12 ph} and agninst HTV=1 reverss tronscriptase (1050 = 43,3 uhdy™,

M:.;!:E\-/{;)
N —-
s } N=G—{, -0CH,

L
QCH,

[153)

Flamt Growth Regulating Activitiy
G-aryl-3-{ 3 hydvoxvpropyl ) TH L L4 -tedamolof 3.4-0] [1.3.4] - thdadismines (184a-1) was dovestioated on sprouting of whest
aiwd radish seeds. All corpounds display remnarkable inhibitory activities on the rowth of radish and wheat™.

NN
3 A |,
- NS
r:l |
A
548
el
= 15ia. — —Cl 154b o thac _'_I.;_.:.EH]
_4 154 T 5 %
154d -__.- CHy o8 4, :_J. M5 1 544 .- y
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6-uryl-3-{D-galactopentitol-1-31)- TH-1,3,4-triazolo|3,4-5)[1.3,4]chiadinzines (155a-0) and 4 (arylmethytidensaming-5-
(T-galactapentitol-1-31)-3-mercapto-45-1, 2 4-trinzales (156a-d} was inveshignied oo sprooting of whent end radash sesds,
These compeunds kave remardable effects on the srowth of radish and wheat ™.

DH OH NN

At it B
o R il x -
OH OH OH i
1
R
{15511

ru )
)
1

165a =0l
PiEb Ny

1850 — o8
visd —f L )

CONCLUSHN

The liferature survey reveals that 1,2 4«tnarofe i= 3 wque
temnplate that is assoceated with several biological activities,
apd the easy synthetic rootes for symthess leave taken
attention of the clenists. phasmacalogists and researchess.
The dynemic micTowave power system empdoyved offersd an
efficient hesing of fhe matenal, thus reduced chemical
reoctions times and terensed reaction yuelds were observed
in most of the most of the libembure guobed in this paper. In
this respect. i1 can be concluded that 1,2 4-teizsole derivatives
show vamous  activify  aganst  anttmkrobial,  anbe
inflammeatory, enalgesc, antrtubercolar, anticancer etc. The
possible improvements oy the activity can be further achieved
by slghn modifications m e sobsdnents whick are
undizebesed 10l dote,
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