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Summary:Several aryl thiosemicarbazides were synthesized by condensing
p-(diphenylphasphino }benzoic acid hydrazide and diphenylphosphinoacetic acid
hydrazide with suitable aryl isothiocyanates. Cyclisation of these thiosemi-
carbazides with 2N sodium hydroxide afforded 5-substituted phosphino-4-aryl
-3-mercapto-s-triazoles. When cyclisation was affected by concentrated sul-
phuric acid, 2-arylamino-5-substituted phosphino-1,2,4-thiazoles were obtai-

11

ned.

The chemistry of thiosemicarbazides
and their cyclisation products had
received great attention in the last
years due to their reported [1-5] biolo-
gical and diverse pharmacological activi-
ties. In this investigation, we report
the synthesis of some aryl thiosemicar-
bazides bearing phosphorus substi-
tuents, as well as, their conversion
into the corresponding triazoles and
thiadiazoles.

The various derivatives are synthesi-
zed according to the steps outlined in
scheme 1.
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Scheme I

p-(Diphenylphosphino)benzoic acid
hydrazide I_[6] and diphenylphosphino-
acetic acidahydrazide 1, {7] condense
with aryl isothiocyanates with the form-
ation of the corresponding aryl thiosem-
icarbazides 2-11. The structure of the
latter products is based upon the analy-
tical data(Table I), as well as, spectral
data{Table II).

On refluxing the thiosemicarbazides
2-11 with 2N sodium hydroxide, ring
closure occured with the formation of
5-substituted-phosphino-4-aryl-3-mer-
capto-s-triazoles 12-21., The IR spectra
of these products showed characteristic

bands for C=N at 1600 cm +, as well

as, the p=o band at 1180-1190 cm 1.
However, when cyclisation of the thio-
semicarbazides 2-11 was effected by
using concentrated sulphuric acid, 2-
arylamino-5-substitutedphosphino-1,

2,4-thiadiazoles 22-31 were obtained.
The IR spectra of these thiadiazoles
showed characteristic NH absorptions

in the region 3250-3350 cm ', as well
as, the characteristic absorption band

for C=N at 1600 cm *
Experimental

The melting points of these compounds
were not corrected. The infrared spect-
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Table 11
Spectral Data of 1-(diphenylphosphinoacetyl)-4-aryl-3-Thiosemicarbazides.
Characteristic _bands in Ir spectra {cm 1) __pwr Chemical shifls § (ppm)

Compecund No. C=5 C=0 NH -CHZf Aromatic NH
7 1100 1660 3200-3300 3.6{d} 7.56(m) 10.13(m)
8 1110 1675 3150-3250 3.60d} 7.4(m) 10.3(m)
9 1100 1630 3200-3300 3.6(d) 7.5{(m) 10.16(m)
10 1100 1660 3150-3200 3.60(d} 6.85-7.63(m} 10.1{m)
11 1110 1670 3200-3300 3.6{d} 6.9-7.63(m) 10.27{(n

ra were recorded on a Unicam SP 1200
spectrophotometer using KBr-wafer
technique. Proton magnetic resonance
spectra were obtained on a Varian A60
instrument using deuterated dimethyl-
sulphoxide as a solvent.

1-(Diphenylphosphinobenzoyl)- and 1-
(diphenylphosphinoacetyl )-4-aryl-3-
thiosemicarbazides (2-11)

To a solution of 1 or 1, (0.01
a b

mole)in 25 ml absolute ethanol, the aryl
isothiocyanate (0.0l11 mole) was added
with stirring. The reaction mixture was
heated under reflux for 3 hours. Excess
ethanol was removed under reduced
pressure. The solid obtained was filte-
red off, washed thoroughly with water
—ethanol mixture and finally recrystalli-
zed from ethanol. These thiosemicarba-
zides were characterized by their ele-
mental analyses (Table I), as well as,
their spectral data (Table II).

5-Substitutedphosphino-4-aryl-3-mer-
capto-s-triasoles (12-21).

A mixture o1 0.0]1 mole of the thiosemi-
carbazide and 40 ml 2N sodium hy-
droxide solution was refluxed for 2
hours. The reaction mixture was then
cooled, filtered, and the filtrate was
acidified with 2N hydrochloric acid. The
solid product obtained was filtered off,
washed thoroughly with water and re-

crystallized from ethanol. The physical
constants of these triazoles (12-21) are
recorded in Table III.

2-Arylamino-5-substitutedphosphino-1,
2,4-thiadiazoles (22-31).

The thiosemicarbazide (0.01 mole)
was added portionwise with stirring to
100 ml concentrated sulphuric acid
cooled at O°C. After complete addition,
the reaction mixture was stirred for
additional 3 hours at room temperature
and allowed to stand overnight. The
solution was then poured or crushed
ice, the solid obtained filtered off,
washed thoroughly with water, and
finally recrystallized from acetic acid.
The physical constants of these thiadia-
zoles (22-31)are recorded in Table IV,
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