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ABSTRACT

Some new 4-tert-butyl-5-aryl-2,4-dihydro-3H-1,2,4-triazole-3-thione (l11a-g) were synthesized from N-tert-butyl-2-
aroyl thiosemicarbazide (N-tert-butyl-2-aroylhydrazine carbothioamide) (I1a-g). The later compounds (l1a-g) were
prepared by the condensation of aromatic carboxylic acid hydrazides (la-g) and tert-butyl isothiocyanate. The
compounds (l1a-g) on refluxing with 2N NaOH and ethanol and then on subsequent acidification with dilute glacial
acetic acid furnished 4-tert-butyl-5-aryl-2,4-dihydro-3H-1,2,4-triazole-3-thione (I11a-g). The title compounds were
successfully de-tertbutylated into 5-aryl-2,4-dihydro-3H-1,2,4-triazole-3-thione (IVa-g). All the synthesized
compounds were characterized by CHN analyses, IR, mass and 1H NMR spectral data.

Keywords: Aromatic carboxylic acid hydrazides, tert-butyltisiocyanate, hydrazine carbothioamide, dehydrative
cyclisation, 1,2,4-triazole-3-thione.

INTRODUCTION

1,2,4-triazole moiety constitute an important clagsheterocyclic compounds with diverse biologieativities,
including antiparastic, analgesic, antibacteria anti-inflammatory activities[1-2].Out of variogsibstituted 1,2,4-
triazole, the 4,5-disubstituteld2,4-triazole derivatives have gained a lot oiiest due to their biological, industrial
and agricultural importance. A well known exampteaof Flucanazole, a broad spectrum antifungal adment
treatment of superficial and systematic infectif@gl]. Some substituted mercaptotriazole have lreported to
exhibit important pharmacological activity [5]. Achydrazides and thiosemicarbazide [6-8] have leeyeneral
use as the starting materials in some 1,2,4-téadaolview of these observations, in the preseamtystve have used
acid hydrazide as one of the starting material ayigthesized some new derivatives of substitutedraayde
carbothioamide. These hydrazine carbothioamide wsed as the key intermediates for the synthesssitodtituted
1,2,4-triazole. The base catalyzed dehydrative iggiibn of various hydrazine carbothioamide fureish
corresponding 4,5-disubstituté¢R,4-triazole-3-thione[8-12].

MATERIALSAND METHODS

Melting point was determined by Thiele’s tube metheing liquid paraffin and was uncorrected. Theitplof
compounds was established by thin layer chromapbgréTLC). Precoated silica gel aluminium plate &34 (20
cm x 20 cm) with 250 pm thickness was used for TEC Merck). lodine was used to develop the TLC gdat
Infrared (IR) spectra were recorded on a Shimadapgn) 8400 S FT-IR spectrophotometer model usijg and
potassium bromide pelletsix in cm-1). *HNMR spectra were recorded on Brucker multinuclear NMR

spectrometer model AV-400, 400 MHz using deuterdietethylsulfoxide-containing tetramethylsilane @&) as
internal standard (chemical shiftsdrppm). The Mass spectrum was recorded on TOF MSNE&ss spectrometer.
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Aromatic acid hydrazides were prepared by the teggprocedure in literature [6-7ert-butyl isothiocyanate was
prepared by known procedure [13].

Synthesis of N-tert-butyl-2-(4-nitro benzoyl) hydrazine carbothioamide (I1a)

A mixture of 4-nitro benzohydrazide (0.01mol) armdtutyl isothiocyanate (0.01mol) in ethanol (28510 was
refluxed on a water bath for 2 hrs. The solvent e@wentrated and the precipitated product waerditt, dried and
recrystallized from ethanol, m.p 1BCompletion of reaction was monitored on TLC ussilira gel-G coated
plates by using ethyl acetate and petroleum ethé&j &s the solvent and observed in U.V. light.

Other compoundH b-g were prepared similarly and their physical dataracerded in Table 1
IlaIR[14,15](KBr): 3329, 3278 (N-H), 3115(Ar-H), 2974, 2918,288-Bu-H),1682 (CONH), 1259 (C=S), 850 (p-
substituted benzene).

Ila'HNMR (CDCl): 1.4(s,9H,t-Bu), 4.4 (s,1H,N-H), 8.02-8.04 (d,2rH), 8.09-8.11 (d,2H,Ar-H),8.1-8.2 (Sym
dd,2H,N-H)

Synthesis of N-tert-butyl-2-(aroyl) hydrazine car bothioamide (11a)
Reagents: Aromatic acid hydrazide and tert-butyl isothiocyanate.

Aromatic acid Hydrazide (1) N-tert-butyl-2-(aroyl) hydrazine carbothioamide (1) % Yield | M.P°C
4-nitro bezohydrazide (la) | ... 2-(4-nitro benzowdhazine carbothioamide (lla) 92% 180
Phenyl acetic acid hydrazide (lb) ..... 2-(phenylaljpgdrazine carbothioamide (llb) 78% 109
Benzohydrazide (Ic) | ... 2-(_ benzoyl) hydrazine céinlmamide (lic) 85% 140

2-hydroxy benzohydrazide (Id) | ..... 2-(2-hydroxy beylzdiydrazine carbothioamide (lid) 88% 159
2-chlorobenzo hydrazide (le) | ..... 2-(2-chloro bengdwyldrazine carbothioamide (lle) 76% 130
4-chlorobenzo hydrazide (If) | ... 2-(4-chloro benzbyHrazine carbothioamide (l1f) 83% 152
Isonicotinic acid hydrazide (Ig) | ..... 2-(isonicotinyiyydrazine carbothioamide (Ilg) 80% 163

Synthesis of 4-tert-butyl-5-(4-nitr o phenyl)-2,4-dihydro-3H-1,2,4-triazole-3-thione (111 a).

Compound la (0.01 mol) was added to ethanol (20 mL). To thi©ONa(2N, 10 mL) wasdded which resulted in
clear solution. It was refluxed for 1h and filteréithe filtrate was cooled and diluted with watem, acidification
with dilute glacial acetic acid the required triszwas precipitated out. The mixture was kept agideLh, filtered,
dried and recrystallised from ethanol, m.p 453urity of the compound was checked by TLC usitigasgel-G
coated plates by using ethyl acetate: petro-ethé) s solvent system, and observed under UV.light

Other compoundH Ib-g were prepared similarly and their physical dataraoerded in Table 2

[1a IR (KBr): 3329, 3277 (N-H), 2972,2919 (t-Bu-H),1528+4), 1260 (C=S), 850 (p-substituted benzene)
[lla IHNMR (DMSO @): 1.4 (s,9H, t-Bu), 8.0-8.1 (d, 2H, Ar-H), 8.2-8.2 (d, 2Hr-N) ,9.1 (s,1H, N-H). M..S:
279 (M'+1), 263, 244, 233,118

I11b IR (KBr): 3479, 3317 (N-H), 3161, 3086 (Ar-H), 2978927, 2866 (t-Bu-H), 1662 (C=N), 1202(C=8)Lb
1HNMR (DMSO @&): 1,3-1.4 (s,9H,t-Bu),1.7 (s,2H,Ph-QH 6.4 (s,1H,N-H), 6.9- 7.2 (m, 5H, Ar-H).

Synthesis of 4-tert-butyl-5-aryl-2,4-dihydro-3H-1,2,4-triazole-3-thione (111)
Reagents: N-tert-butyl-2-[(aryl) carbonyl] hydrazine car bothioamide and 2N NaOH
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Synthesis of 5-aryl-2,4-dihydro-3H-1,2,4-triazole-3-thione (1Va)

The product (llla) when subjected to hydrolysisbmjling with 30% sulphuric acid under reflux forhB, the solid
gradually went into solution and a clear solutioaswobtained. After completion of reaction, the tiemcmixture
was cooled and poured in ice crushed water. Thdustathat separated was collected, dried and dligsh The
product (IVa), m.p 20 obtained was found to be successfully de-tergtated [16] from it's'H-NMR data

Other compoundkVb-g were prepared similarly and their physical dataracerded in Table.3
IVa1HNMR (CDCI3): 7.6(s,1H,N-H) 8.0-8.1 (d,2H, Ar-H),12-8.13 (d, 2H, Ar-H), 8.27(s,1H,N-H),.

IVb 1HNMR (CDCI3):1.2 (s,2H,-Ch), 3.8 (s,1H,N-H), 7.1-7.2 (m, 5H, Ar-H), 7.78 (84, N-H), 10.06 (s, 1H, N-
H).

Synthesis of 5-aryl-2,4-dihydr 0-3H-1,2,4-triazole-3-thione (IVa)
Reagents: 4-tert-butyl-5-aryl-2,4-dihydro-3H-1,2,4-triazole-3-thione (111) and 30% H,SOs,.

4-tert-butyl-5-aryl-2,4-dihydro-3H-1,2,4- 5-aryl-2,4-dihydro-3H-1,2,4-triazole-3- Yield M.P Mol formula % N Found
triazole-3-thione (111) thione (1V) % °c ) (Calcd)
..... -5-(4-nitro phenyl)-2,4-dihydro-3Ht{ 5-(4-nitro  phenyl)-2,4-dihydro-3H-1,2,4- 25.06
1,2 4-triazole-3-thione (llla) triazole-3-thione (IVa) 46% 245 | @HeNa OS5 (25.21)
....-b-benzyl-2,4-dihydro-3H-1,2,4-triazole} 5-benzyl-2,4-dihydro-3H-1,2,4-triazole-3 21.88
3-thione (Iilb) thione (IVb) 32% | 165 | GHoNS (21.97)
..-5-phenyl-2,4-dihydro-3H-1,2,4-triazole{ 5-phenyl-2,4-dihydro-3H-1,2,4-triazole-3}
3-thione (llic) thione (IVc) 39% 202 GH/NSS 23.65 (23.71)
...-5-(2-hydroxyphenyl)-2,4-dihydro-3H- | 5-(2-hydroxyphenyl)-2,4-dihydro-3H- 21.63
1,2 4-triazole-3-thione (llid) 1,2 4-triazole-3-thione (IVd) 41% | 210 | GHN;OS (21.75)
..-5-(2-chloro phenyl)-2,4-dihydro-3Ht 5-(2-chloro phenyl)-2,4-dihydro-3H-1,2,4- 19.65
1,2 4-triazole-3-thione (llle) triazole-3-thione (IVe) 33% 178 @HeCINSS (19.85)
..-5-(4-chloro phenyl)-2,4-dihydro-3Ht 5-(4-chloro phenyl)-2,4-dihydro-3H-1,2,4- 19.72
1,2 4-triazole-3-thione (llIf) triazole-3-thione (IVf) 42% 238 @HeCINsS (19.85)
..-5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4- | 5-(pyridin-4-yl)-2,4-dihydro-3H-1,2,4- 22.90
triazole-3-thione (lllg) triazole-3-thione (IVg) 28% 218 GHNS (22.97)
R-COOH + HsC,-OH
(a-9)
l H,SO,
R-COOC,Hs 4 H,N-NH,.H,0
C,H50H
(0]
RJ'LNH—NHZ + t-Bu-N=C=S
(la-g) i
o S
RJ-l—NH—NHJ-l—-NH—t-Bu
(lla-g)
lZN NaOH
H
N 30% H,SO,
R//\c s e T 4&) <—>R~§)-SH
Reflux
) N
t-Bu t-Bu
(Ila-g) (IVa-9)
Where R= a = -N@CH,, b = -CHC.H,, ¢ = -GH,, d = O-OHGH,-,
e = O-CIGHa4-, f = P-CIGHa4-, g = -GH4N
Scheme (Fig 1): Synthesis of some 1,2,4-triazole derivatives
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M echanism of base catalysed dehydrative cyclisation :
NH NHJ—fN—t Bu NH- NH N—tBu
(Ila-g) ‘ :

N—N

A Wfﬁ_%‘— K)

t Bu t Bu
(Ia-g) tBu

Fig 2: Mechanism of base catalysed dehydrative cyclisation
of 1,4-disubstituted thiosemicarbazides

RESULTSAND DISCUSSION

The aromatic acid hydrazides were prepared byiisétion of aromatic acid followed by treatmenttivhydrazine
hydrate in absolute ethanol. In the present woitsthmicarbazides were used as the key intermediatethe
synthesis of substituted 1,2,4-triazole. The comdéon of 4-nitro benzohydrazide (la) with tertydut
isothiocyanate was carried out on a water batt2 fors. The solvent was concentrated and the ptatgpli product
was filtered, dried and recrystallized from ethamolp 188. The structure of synthesized compound, N-terk2s
(4-nitro benzoyl) hydrazine carbothioamide (lla)swmnfirmed on the basis of elemental, IRIANMR data.
Other compoundH b-g were prepared in similar fashion and related prtxiwere isolated in good yie(@able 1).

The N-tert-butyl-2-(4-nitro benzoyl) hydrazine cathioamide (lla) was refluxed with 2N NaOH in etbnA

homogenous reaction mixture was obtained during¢hetion process. The reaction mixture was cotegom
temperature and diluted with water on acidificatwith dilute acetic acid the product (llla) was @patated out. It
was filtered, washed thoroughly with cold wateriedrand recrystallized from ethanol, m.p 15Rurity of the
compound was checked by TLC using silica gel-Gembalates by using ethyl acetate: petro-ether @slgolvent
system, and observed under UV light. On the bdasédemnental analysis, IR , 1H NMR and Mass specieadh the
compound (llla) has been assigned the structurd-tért-butyl-5-(4-nitro benzoyl)-2,4-dihydro-3H2l4-triazole-
3-thione (Illa). It was found that during the réan process the base catalyzed intramolecular dratiye

cyclization of the compound (lla) furnished the responding 4-tert-butyl-5-(4-nitro benzoyl)-2,4-gino-3H-

1,2,4-triazole-3-thione (llla) .

Other compoundH b-g were prepared in similar fashion and related prtxiwere isolated in good yie(@able 2).

The hydrolysis of 4-tert-butyl-5-(4-nitro phenyl)42dihydro-3H-1,2,4-triazole-3-thione (llla) wits0% sulphuric
acid was carried out at refluxing temperature3ft. The reaction mixture was poured in ice crushecnand the
product (IVa) separated was purified by crystatlma m.p 208C. The purity of the compounds was checked by
TLC. The absence of signals due to H of t-butyl groudHNMR spectraconfirmed that compound (llla) was
successfully de-tert-butylated and converted td-&iro phenyl)-2,4-dihydro-3H-1,2,4-triazole-3-thie (IVa) .

Other compoundé VVb-g) were synthesized in good yield following the samiproceduréTable 3).

The synthetic route is outlined theme. (Fig 1). The mechanism of base catalysed dehyerayclisation of 1,4-
disubstituted thiosemicarbazide is given in (Fig 2)

CONCLUSION

A series of new 4-tert-butyl-5-(aryl)-2,4-dihydréi3l,2,4-triazole-3-thione (llla-g) were synthesizedand
successfully de-tert-butylated. The structures Ibthe synthesized compounds were in full agreenweith the
elemental analysistH NMR and Mass spectral data. These synthesizedpconds are expected to possess
biological activities.
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