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Abstract. Several ,,-oximino-/~-thiosemicarbazones of acetoacetarylamides have been synthesized by condensing thiosemicarbazide and ,,-oximinoacetoacetarylamldcs. rt-Oximino-18thioscmicarbazinoacetoacctarylamidcs are cycliz~ employing thionyl chloride or acetic
anhydride/sodium acetate to give N-axyl 4-methyl-2-thiocarbamido-l,2,3,triazolr carboxylic acid amide. The compouads reported herein are characterized by uv, IR and microanalytical data.
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1. Introduction
~t-Oximinohydrazones have been shown to possess biological activity by several
investigators (Giammanco 1961; Misra and Verma 1962) by virtue of the presence of
the -CONH-N---C- group and the =NOH group, which impart antiparasitic,
fungicidal and bactericidal properties to such compounds, at-Oximino-fl-hydrazonesof
acetoacetarylamides have been shown (Patel and Mankad 1968; Patel et al 1975) to be
utilized quantitatively for the estimation of transition metal ions such as Ni and Pd,
either alone or in the presence of other metals. Cyclization of oximinohydrazones
affords vicinal triazo|es (Rupport and Nilsson 1961). Several investigators (Gugliemo et
a11973; Geigy 1972; Fritz et al 1973; David et a11972; Osamu et al 1972) have reported
the synthesis of vis-triazoles from oxime hydrazones and shown to possess whitening
property and also pharmacological activity.
In view of the above survey, it was considered worthwhile to undertake a systematic
study of the preparation and characterization of a-oximino-iff-thiosemicarbazones of
acetoacctarylamidr and their cyclizcd products vicinal triazoles.
2. Experimental
All the chemicals used are of analytical grade. 0t-Oximinoacetoacctarylamides have
been prepared (Knorr 1887) and crystaUizcd from aqueous ethanol.
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2.1 General method for the preparation of a-oximino-fl-thio-semicarbazones of
acetoacetarylamides
Condensation of the at-oximinoacetoacetarylamides with thiosemicarbazide was
carried out by treating o-oximinoacetoacetarylamidesin ethanol with semicarbazide in
equimolar proportions and adding a few drops of concentrated HCI. On keeping for
1-3 hrs., the product separating was filtered and crystallized from aqueous ethanol. In
all the cases the yield obtained was in the range of 75 to 80 %. The analytical results are
recorded in table 1.
2.2

Preparation of vicinal triazoles

r,-Oximino-fl-thiosemicarbazones of acetoacetarylamides (0-5 gin) were mixed with
excess of freshly distilled thionyl chloride (about 20 nil). The contents were refluxed at
80-90~ for 3 hrs. Excess thionyl chloride was distilled off at atmospheric pressure
while traces were removed by distillation in vacuo after adding benzene and petroleum
ether successively. The semisolid mass solidified on trituration with dry ether. Ether
was allowed to evaporate and the fine solid powder obtained was dried at 50--60~ and
then kept in a vacuum desiccator till the odour of thionyl chloride disappeared. The
compounds thus obtained were recrystallized from ethanol and are listed in table 2.
The 2,4,5-trisubstituted 1,2,3-triazoles reported here and prepared by the above
method were also synthesized by the action of acetic anhydride (about 20 ml)/sodium
acetate (about 0-2 gin) on the corresponding at-oximinothiosemicarbazones (about 0-1
to 0-2 gin) at the reflux temperature of acetic anhydride for 3 hrs, followed by the
distillation of excess acetic anhydride and pouring of the residual reaction mass onto
ice. The solid products separated in each case were crystallized from ethanol. The
melting points of the products were found to be the same as those prepared by the
above method.
2.3

Physical measurements

Nitrogen content were estimated by micro Duma's method, uv measurements were
carried out using ethanol as a solvent, m spectra in the form of their KBr pellets were
recorded (400 crn- 1 to 4000 o n - 1).
3.

Results and discussion

a-Oximino-fl-thiosemicarbazinoacetoacetarylamides
configuration (Patel and Mankad 1964) as

CH3--~
N

have

been

assigned

anti-

C-- CONH'~R
If
N-OH

~NH
I

CSNH2

where R = H, o-CH3, p-CHa, o-Cl, m-Cl, p-CI, o-OCHa, p-OCH3, 2:4 (CH3)2.
Table 1 shows the uv data for oximino thiosemicarbazones. The absorption pattern
was characterized by the presence of two bands around 235-255 nm and 304-305 rim.
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The uv spectra of acetoacetarylamides and thiosemicarbazide moieties in ethanol show
a maxima around 245-252 nm and 230-240 nm respectively. On comparing these data
with those given in table 1 it is revealed that the band at 303-305 nm can be assigned to
the new chromophoric system [N=C-C(=N)-C=O] and shows a bathochromic
displacement to the extent of 53-64 nm (compared to the parent amide )'am
245-252 nm) with increase in absorption intensity. The band observed at 235-255 nm
is due to the thiosemicarbazide moiety which shows an increase in intensity compared
to acetoacetarylamides (Patel and Mankad 1964).
The m spectra of ~-oximino-a-thiosemicarbazinoacetoacetarylamideshave exhibited
bands in the region 3100-3400 cm- l which may be attributed to free NH2 of carbazide
moiety, bonded NH of amide and OH of oxime stretchings (Hadzi and Jan 1965). The
bands around 1600 cm- 1and 940-970 cm- t are assigned to C=N and N-O stretchings
respectively (Ungnado et ai 1963). The secondary amide and C-CI stretching vibrations
are located at their usual positions (Rao 1961).
The 2,4,5-trisubstituted vicinal triazoles prepared here do not show a tendency to
form metal complexes with transition metal ions which indicates the absence of free
= N - O H and the formation of a triazole ring. It is suggested that under reaction
conditions the compounds undergo a steric change from anti-to amphi-configuration
(b) and then follow the cyclodehydrazation.
The uv spectral data of 2,4,5-trisubstituted 1,2,3-triazoles (table 2) show one intense
band in the region 260-275 nm (log e = 5-4-5-8) which is attributed to the triazole ring
(Rao 1961; Khadem et al 1963). Table 3 shows the tR spectral data of vicinal triazoles.
The most important feature of these spectra is the presence and location of the vicinal
triazole ring vibrations and ring breathing bands. The bands around 1160--I 180 cm- 1,
1220-1260 c m - t are attributed to vicinal triazole ring vibrations. The peaks around
1130 cm- t, 1050-1100 cm- ~, 1000 cm- ~and 900 crn- t are assigned to vicinal triazole
ring breathing and C-H in-plane deformations. These values are in agreement with the
values reported for vicinal triazole ring system (Rao and Venkatraghavan 1964). The
absence ofa N-O band in triazoles indicates the formation of the triazole ring with the
disappearance of the -OH of the oximino group of oximinothiosemicarbazone during
the cyclodehydration reaction. The bands around 3450cm-1 and 3300 cm-1 are
assigned to primary amine N-H and trans associated secondary amide N-H stretchings
respectively. The band around 1330 cm- 1 may be assigned to C---S stretching (Wiles et
a11967). The bands due to C=N and secondary amide (C--O) stretchings are located at
their usual positions (Rao 1961).
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