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ABSTRACT

A series of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}-5yl]-thio-4-(N,N-diethyl amino)-6-(aryl/alkyl )-amino-s-triazine
derivatives is prepared from isoniazide. The synthesized compounds have been characterized by TLC, IR and *H-
NMR spectroscopy. All the compounds were tested for their antibacterial and antifungal activities against S. aureus,
S. pyogenus, E-cali, P. aerugin.
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INTRODUCTION

The quest for a more reliable and suitable drugvigys fascinating and challenging. A number ofgdraoontaining
simple heterocyclic or a combination of differemtdrocyclic moieties have been in use these ddys.sTTriazine
based 1, 3, 4-oxadiazole-2- thio and their denvegtihave their own importance in heterocyclic clsmyidue to
their good biological activities [1]. S-Triazine rdatives constitute an important class of compaupdssessing
diverse pharmacological activities including brgaattive as herbicidal and antimicrobial [2] . Soare also used
for the treatment of HIV infection [3-5]. Severabrkers investigated the s-triazine nucleus in ttwpe of potential
therapeutic agents for diseases due to cancet, [6fitumor [9-10]Jand malaria [11-12], hypoglycerimic ,
analgesic, sedative, anti-inflammatory, anthelnifii3].

On the other hand, five membered 1, 3, 4-oxadiazeterocycles are also useful intermediates fodthelopment
of molecules of pharmaceutical interest where sdveromising antitumor compounds are found to dontae
oxadiazole ring system [14-16]. The 1, 3, 4-oxadli@zare useful in the treatment of analgesic, antier and
inflammatory[17]. The structures of the varioustégsized compounds were assigned on the basis ©f [R.and
'H-NMR spectral data presented Table-l. These compounds were also screened for theimantbial activity
presented iable-l.

MATERIALS AND METHODS

Melting points were determined in open capillarigds and are uncorrected. The IR spectra were redandKBR
on BOMMEN Spectrometer. Th#d —NMR were recorded on HITECHI 300MHz Spectrometsing TMS as an
internal standard. The reactions are followed up tie purity of products is carried out on pre-edatLC plates
(Silica gel 60 F254, Merck) of 0.25mm thickness #@imel spots were rendered visible by expounding Yolight
iodine.
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Preparation of 2-(4-Pyridinyl)-5-mercapto-1,3,4-oxdiazole (2) : A mixture of isonicotinicacid hydrazidél)
(2.7g, 0.02 mol), potassium hydroxide ( 1.1g, 0.6BmThen it was monitored by TLC by using toluenethyl
acetate (7:3) as an eluent. Ethanol was distilfédimder reduced pressure, the residue was dissolvevater and
then acidified with dilute hydrochloric acid (10%)he solid obtained was filtered, washed, dried r@udystallized
from ethanol. M.P. 267°C.

Preparation of 2-[2-{(4-Pyridinyl)-1,3,4-oxadiazole}-5yl]-thio4,6-dichloro-s-triazine (3) [18-19] :To a stirred
solution of 1,3,5-s-triazine (4.00g, 0.02mol), iocetone (40ml) at 0°-5° C the mixture of 2-(4-Pymig)-5-
mercapto-1,3,4-oxadiazole( 3.58g, 0.02mol), in 19&ICO; (25 ml) was added drop wise in 1 hour. The sfirin
was continued at 0°-5° C for 6 hours. The was adjusted neutral by addition of 10%,68@; solution. The
progress of reaction was monitored by TLC by usolgene: ethyl acetate (7:3) as an eluent. Afterdbmpletation
of reaction content was poured into crused ice.dib was filtered, washed with cold water, driedd an
recrystallized from absolute alcohol. M.P. 180°C.

Preparation of 2-[{(4-Pyridinyl)-1, 3, 4-oxadiazole}-5yl]-thio-4-(N,N-diethyl amino)-6-chloro-s-triazine (4):

A mixture of 2-[{(4-pyridinyl)-1,3,4-oxadiazole}-3jthio-4,6-dichloro-s-triazine (3.27g, 0.01mol) iacetone (
50ml ) at 35°- 45°C, diethyl amine ( 0.73ml, 0.0)ynwas added drop wise. The PH was adjusted nebiral
addition of 10% NaHCgsolution. The progress of reaction was monitored b€ by using toluene: ethyl acetate
(7:3) as an eluent. After the completation of rieectcontent was poured into crused ice. Product fiVesed,
washed with cold water, dried and recrystallizexhfrabsolute alcohol. M.P. 230°C.

Preparation of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}5yl]-thio-4-(N,N-diethyl amino)-6-(aryl/alkyl )-amino-s-
triazine (5):

A mixture of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}-3j+thio-4-(N,N-diethyl amino)-6-chloro-s-triazine @.64q,
0.01mol) and alkyl or aryl amine in acetone (40 mBs heated at 70°-80°C on water bath for a 6 hothe
progress of reaction was monitored by TLC by usiolyene : ethyl acetate (7:3) as an eluent. After t
completation of reaction content was poured intsed ice. Product was filtered, washed with coltewalried and
recrystallized from absolute alcohol.

Similarly other compounds 5a-f and 6a-d were pregdry above method from intermediate (4) and cpoeding
aryl amine and piperazine respectively, which wasfigd by crystalizatopn from absolute alcohol.eTphysical
and analytical data are givenTable — I.

Preparation of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}byl]-thio-4-(N,N-diethyl amino)-6-(diethyl amine)-s-
triazine(5a): IR (cm-1, KBr): 1122(-C-O-C-str. in 1,3,4-oxadiagaing), 727(-C-S- thil linkage), 825(-C-N- str. in
s-triazine),2990(-C-H streching in alkan&l NMR (300 MHz, DMF-d6,6 ppm): 2.73(q, 4H, Ar-H), 2.92(t, 6H,
Ar-H), 3.31(s, 6H,N-CH), 7.74(d, 2H, Ar-H).

Preparation of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}5yl]-thio-4-(N,N-diethyl amino)-6-(dimethyl amine)-s-
triazine(5b): 1115(-C-O-C-str. in 1,3,4-oxadiazole ring), 7278€-thil linkage), 825(-C-N- str. in s-triazine),
2985(-C-Hstreching in alkanejH NMR (300 MHz, DMF-d6 ppm): 2.73(q, 4H, Ar-H), 2.92(t, 6H, Ar-H), 3.31(s
6H,N-CHg), 7.74(d, 2H, Ar-H), 8.66(d, 2H, Ar-H).

Preparation of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}5yl]-thio-4-(N,N-diethyl amino)-6-(aniline)--s-triazine(5c):
1115(-C-O-C-str. in 1,3,4-oxadiazole ring), 7278C+hil linkage), 825(-C-N- str. in s-triazine}d NMR (300
MHz, DMF-d6,5 ppm): 2.73(q, 4H, Ar-H),8.67(s, 1H, -NH), 2.9&Hl, Ar-H), 3.31(s, 6H,N-Ck), 7.74(d, 2H, Ar-
H)

Preparation of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}5yl]-thio-4-(N,N-diethyl amino)-6-(3-nitro aniline)--s-
triazine(5d): 1115(-C-O-C-str. in 1,3,4-oxadiazole ring), 727@€thil linkage), 825(-C-N- str. in s-triazinéH
NMR (300 MHz, DMF-d6,5 ppm): 2.73(q, 4H, Ar-H),8.65(s, 1H, -NH), 2.92¢t1, Ar-H), 3.31(s, 6H,N-C}),
7.74(d, 2H, Ar-H)

Preparation of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}5yl]-thio-4-(N,N-diethyl amino)-6-(2-nitro)--s-triazine(5e):
1115(-C-O-C-str. in 1,3,4-oxadiazole ring), 7278C+hil linkage), 825(-C-N- str. in s-triazine}d NMR (300
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MHz, DMF-d6,5 ppm): 2.73(q, 4H, Ar-H),8.65(s, 1H, -NH), 2.9%H, Ar-H), 3.31(s, 6H,N-Ck), 7.74(d, 2H, Ar-
H).

Preparation of 2-[{(4-Pyridinyl)-1,3,4-oxadiazole}byl]-thio-4-(N,N-diethyl amino)-6-(4-chloro aniline)--s-
triazine(5f): 730(-C-Cl stretching in aromatic ring), 1115(-C-Gs€. in 1,3,4-oxadiazole ring), 727(-C-S- thil
linkage), 825(-C-N- str. in s-triazine}d NMR (300 MHz, DMF-d63 ppm): 2.73(q, 4H, Ar-H),.8.66 (s, 1H, -NH),
2.92(t, 6H, Ar-H), 3.31(s, 6H,N-CHl 7.74(d, 2H, Ar-H)

Reaction Scheme:
\ / T
NHNH
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Reagents & Conditions: (i) CS/KOH, EtOH, reflux, 5h; (ii) 1,3,5-s-triazine, Acetone, 10% NaHCOjs, 0-5°C, 6h; (iii) Morpholine, DMF, 10%
NaHCOs, 30-45°C, 6h; (iv) Dioxane, 10% NaHCO;, reflux, 6h. (v) aryl aldehyde, EtOH, KOH, reflux, 4h.

Table-1 Analytical data of compounds 5a-f

Compounds i;:aelxl:));: Molecular formula 'E/I°CP) Molecular weight Y(';Ol;j
5a R'(QHs)z C18H24NBOS 196 400.5 69
5b Ar-H CooH20NsOS 170 420.¢ 73
5¢c Ar-3-NG, CaoH1sNeOsS 210 465.4 62
5d Ar-2-NG, CaoH1sNeOsS 202 465.4 80
5e¢ Ar-4-Cl C20H16CINgOS 188 454.¢ 72
5f R-(CHs)2 CieH2cN-0S 150 328.3 55

RESULTS AND DISCUCCION

Antibacterial activity: The minimum inhibitory concentration (MIC) was deténed for each compound along
with Gentamycin, Ampicillin, Chlormphenicol, Ciptokacin, Norfloxacin as standard control and theults are
presented | table-ll. All the compounds exhibiteddarate to excellent inhibitory effect with MIC uak against

tested organisms. Among the compound 5b with aniliespectively exhibited significant antibacterattivity
Gram negative (E.colil) strains compare to Ampicilin
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Compound 5e with 4-Chloro respectively exhibitegndicant antibacterial activity Gram positive baga (S.
Aureus) strains compare to Ampiilin.

Compounds 5c with 3-nitro, 5e with 4-chloro, 5ehmitimethyl amine antibacterial activity againstrgraegative
(S. Pyogenus) compare to Ampicili.

Table-1I - Antibacterial activities of compounds 5af

MIC pg/ml
Compound R E.coil P.aeruginosa Saureus Spyogenus
5a R-(GHs)2 100 200 250 250
5b Ar-H 62. 10C 50( 50C
5c Ar-3-NG, 100 150 100 50
5d Ar-2-NG, 100 100 250 250
5S¢ Ar-4-Cl 15C 10C 62.5 50
5f R-(CH). 500 500 100 50
Gentamycin 0.05 1 0.05 0.5
Ampicillin 100 100 250 100
Standard drugs Chloramphenicol 50 50 50 50
Ciprofloxacin 25 25 50 50
Norfloxacin 10 10 10 10

CONCLUSION

synthesis of 2-[2-{(4-pyridinyl)-1,3,4-oxadiazol}F@}-thio-4-(N,N-diethyl amino)-6-(aryl/alkyl)-amin-s-triazine
has been described. The structural variation sgctlirmethyl amino and 3-nitro phenyl amino substituggainst
gram negative strain E-coli and P.aeruginosa. WHBHeitro phenyl amino substituent against S.aurenky.
Surprisingly unsubstituent, 2-nitro and 4-chlord&ituent proves better against S.pyogenus. agérabicans,
dimethyl amino substituent proves beneficial. Indoded that dialkyl amino substituent proved biedf for
antifungal activity.
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