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ABSTRACT

3,5-disubstituted 1,2,4-triazoles (3a-€) have been prepared in afew min-
utes from the reaction of acid hydrazides, (1) S-methyl isothiobenzamide
hydroiodide, (2) in the presence of aqueous sodium hydroxide in DMF
© 2008 Trade Science Inc. -INDIA

under microwaveirradiation.

INTRODUCTION

During recent yearsthere has been increased at-
tention towardsdifferent classesof 1,2,4,-triazole de-
rivatives. Compoundswith 1,2 4-triazolemoietiesin
their structure are known to display awide range of
potent biological properties such ashypoglycemic!,
antifungd!?® antibacterid®, anticonvul sant'™, antituber-
culosig”, and anti-inflammatory activity!"8l.

In addition, in recent yearsincreased interest has
ariseninusing microwave methodol ogy for organic syn-
thesisowing to severa advantages such asenhanced
reaction ratesand higher yieldsof pure products under
milder conditiong?.

EXPERIMENTAL

All productsareknown compoundsand were char-
acterized by comparison of their spectral and physical
datawith those of known samples.

Melting points weretaken on an Electrothermal
9100 melting point apparatus.

IR spectrawere taken with a Shimadzu IR-408
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spectrometer (KBr).

The!HNMR spectrawere determined in metha
nol-d4 and DM SO-d6 solution on aBruker DRX-500
Avance (500MHz). Microwaveirradiation wascarried
out inamodified Moulinex microwaveoven, AET 5.
Merck Silicagel 60GF254 wasused for andytical and
preparative TLC.

General procedurefor one pot synthesis of 3,5
disubstituted 1,2,4-triazoles

Acid hydrazide (Immol), S-methyl isothiobenza
midehydroiodide(1mmol) wasdissolvedin DMF (5ml)
and placedin aTeflon vessal (especially prepared for
microwave reactionsin solvent). To the mixture, so-
dium hydroxide2N (1ml) was added and subjected to
microwaveirradiation at appropriate power (700W)
andtime(TABLE 1). Theprogress of thereaction was
monitored by TLC. After completion of thereaction,
the precipitated solidsweredissolved in ethyl acetate
(30ml). Weter (30ml) and threedropsof HCl wasadded
to thismixture and introduced into adropping funndl.
The organic layer wasthen separated and dried over
magnesium sulfate. The solvent was removedinvacuo
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and the precipitated solidswerefurther purified by re-
crystallization from EtOH-H,O.

General procedurefor synthesisof 3,5-diphenyl-
1,2 4-triazolein two steps

Benzhydrazide (1mmol), S-methyl isothioamide
hydroiodide (1mmol) weredissolvedin DMF (5ml) and
placed inaTeflon vessel and subjected to microwave
irradiation at 900W. The progress of thereaction was
monitored by TLC. After completion of thereaction
(7min.) crystalsof theintermediate (3a) wereformed
and identified as N,-benzoyl benzamidrazone
hydroiodide. Inthenext step, 0.39mmol of 3awasdis-
solvedin DMF (5ml) and 2N NaOH (2ml) wasadded
and placed inaTeflon vessd. Themixturewasthen sub-
jectedtomicrowaveirradigtion at (700W). Theprogress
of thereactionwasmonitored by TLC. After completion
of thereaction (6min.), theprecipitated solidsweredis-
solved in ethyl acetate (30ml). Water (30ml) and three
dropsof HCl wasadded and introduced into adropping
funnel. The organic layer waswashed with water, and
dried over magnesum sulfate. The solvent wasremoved
invacuo, the precipitated solidswerefiltered off and
further purified by recrystallization from EtOH-H,O.

RESULTSAND DISCUSSION

A number of gpproachestowardsthe synthesis of
3,5-disubstituted 1,2,4-triazoleshave been devel oped,
oneof whichisformation of these compoundsfrom
hydrazineanditsderivatived'®'2, They haveasobeen
prepared from the reaction of acid hydrazides with
amidines®¥, ammonium thiocyanatd™, and nitrileg*>,
Formation of these compounds from amidrazones'”
oxadiazoled®, and aminoguaniding¥, werealso re-
portedintheliterature.

Another synthetic routeto these compoundswas
reported using sol uble polymer support-poly (ethylen
glycol )9,

Dueto thesefindings and as part of our research
program, weareinterested in finding anew methodol -
ogy to 3,5-disubstituted 1,2,4-triazol es.

Inthisresearch, 3,5-disubstituted 1,2,4-triazoles
have been prepared in one step from the reaction of
acid hydrazides (1) and S-methyl isothiobenzamide
hydroiodides (2) in the presence of agueous sodium
hydroxidein DM F under microwaveirradiation. 3,5-
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TABLE 1: Condensation of acid hydrazides(1) and S-methyl

isothiobezamidehydr oiodide(2)

Product R, R»
4a CsHs CeHs
4b 4-Cl 'C5H4 C6H5
4c 4-NO,- CgH,4 CeHs
4d 4-Br- CgH, CsHs
de 2-thienyl CeHs
4f 2-furyl CeHs

(@] SMe MW / N—=N

K, s Ry 2w o
R1” "NHNH; Ry"SNH HI NaOH R H4 Ro
2N,700W

] @ 4

MW \DMF 700w _* MW/DMF
S00W o) NaOH 2N

Ph
R1”SNHN
=<NH2,HI
(3)

SCHEME 1

diphenyl 1,2,4-triazole (4a), wasa so prepared in two
steps(SCHEME 1, TABLE 1).

Aspart of our ongoing research program on devel -
oping efficient and new methodol ogiesfor thesynthesis
of important heterocyclic compounds?”, wewish to
report an easy and one pot procedurefor the synthesis
of 1,2,4-triazoles.

Inthepresent work, first, thesynthesisof 3,5-diphe-
nyl 1,2 4-triazole (4a) wasinvestigated through atwo-
step pathway (SCHEME 1). Inthefirst step, thereac-
tion of benzoic acid hydrazide (1a) with S-methyl
isothiobenzamide hydroiodide (2a), wasperformedin
different solvents (DM SO, DMF, EtOH etc) under
microwaveirradiation and the best result was obtained
by using DMF. Whenwe used DMF, after (7) minutes
theintermediate (3a) was obtained and identified as
N_-benzoyl benzamidrazone hydroiodide. In the sec-
ond step wetried to cyclizetheintermediate (3a) with
different bases (triethylamine, different concentration of
NaOH, pyridine, pipyridine) and again various solvents
inwhich the best result was obtained in 2N NaOH /
DMF. Inthisstep, 3,5-diphenyl 1,2,4-triazole (4a) was
formed within 6 minutes. It should be mentioned that
neither of triethylamine, pyridineor pipyridinewereable
to convert theintermediate (3a) to thetriazole (4a).
Based onthe above observation, wedecided toinves-
tigate the one-pot synthesis of 3,5-diphenyl 1,2,4-
triazole (4a) without isolating theintermediate (3a).
Therefore, thereaction of benzoic acid hydrazide (1a)

Au Tudian Yournal



OCAIJ, 4(1) January 2008

Shahnaz Rostamizadeh and Masoumeh Nojavan 59

TABLE 2: Yield and physical characteristicsof 3,5-disubsti-
tuted 1,2,4-triazoles(4a-f)

Yield Time Power opv Lit.M.p
Products %) (min) (W) M.p°C oC Ref.
da 98 3 700 189-191 188-190 14,20
4b 90 5 700 213-215 212-214 20
4c 90 3 700 235-237 234236 20
4d 90 3 700 258-260 262-264 21
4e 97 5 700 214 212-214 14
4f 82 4 700 192-194 190-193 14

and S-methyl i sothiobenzamide hydroiodide (2a) was
performed in the presence of 2N NaOH in DMF at
700W. Theonly product which formed after (3) min-
uteswasidentified as 3,5-diphenyl-1,2,4- triazolein
98% yidd. Inasimilar manner, compounds (4b-c) were
also prepared under thiscondition and theresultsare
summarizedinTABLE 2.

Therequired acid hydrazides were purchased di-
rectly or prepared by treatment of the corresponding
carboxylic acid estersand hydrazine hydratesfol | ow-
ing the reported procedure??. S-methyl i sothiobenza
mide hydroi odidewas prepared according to literature
method.

Highyield, short reactiontime, formation of only
one product and easy work-up are advantages of this
procedure compared to our previouswork and other
methodsintheliterature.

CONCLUSIONS

In conclusion, thesynthesisof aseriesof 3,5-diphe-
nyl-1,2,4-triazol es was achieved as aone pot proce-
dure without isolating the intermediate N -benzoyl
benzamidrazone hydroiodides (3a) from thereaction
of acid hydrazides, and S-methyl isothiobenzamide
hydroiodide, in the presence of aqueous sodium hy-
droxidein DMF under microwaveirradiation.
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