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The biological actions of thioureas and their deriva-
tives are well known. They contain the —N=C=§
group characteristic of well-known compounds ex-
hibiting toxicity to fungi.’»® Recently various thiourea
derivatives have been screened for antibacterial and
antifungal activities.® Significant acaricidal,¥ herbi-
cidal®’ and antiviral® activities have also been reported
for these compounds. Further these compounds have
been found useful in several chemical and biological
applications.” Of many synthetic methods used for
substituted thioureas,® the direct reaction of isothio-
cyanates with amines is the most common.

In continuation of the work to synthesize sub-
stituted thioureas® having potential biological activity,
the author has synthesized seventeen unreported sub-
stituted thioureas (3) by reacting aromatic and aliphatic
amines (1) with different isothiocyanates (2). The
compounds thus synthesized are recorded in Table I.
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EXPERIMENTAL

All melting points were determined in open capillary
tubes and are uncorrected.

All aryl and alkyl isothiocyanates were prepared by
known literature methods.

1-(3-Pyrazolyl)-3-phenyl-thiourea

A mixture of 3-aminopyrazole (0.01 M) and phenyl
isothiocyanate (0.01 M) was refluxed in absolute
ethanol (15ml) on a water-bath for half an hour.
Excess of ethanol was evaporated by distillation. On
cooling the residue, a crystalline precipitate was ob=
tained. It was filtered, washed with little ether and
dilute ethanol, dried and recrystallized.

Compounds 1~9 were prepared by adapting this
method and are listed in TableI along with their
relevant data,

1-(4-Fluorophenyl)-3-phenyl-thiourea

To a freshly distilled solution of 4-fluoroaniline
(0.01 M) in minimum quantity of absolute ethanol was
added a solution of phenyl isothiocyanate (0.01 M) in
minimum quantity of absolute ethanol. The reaction
mixture was gently heated on a water-bath for ten

TABLE 1. 1,3-DISUBSTITUTED-THIOUREAS (3)®
Compound R R’ mp Yield Molecular St (%)
O 9 formula
Found Calcd.

1. 3-Pyrazolyl Phenyl 179 86 CyH1 NS 14.56 14.67
2. 3-Pyrazolyl 4-Methoxyphenyl 199 100 C,,H.N,08 13.06 12.90
3. 3-Pyrazolyl 4-Chlorophenyl 180 88 C;oH,CIN,S 12.61 12.70
4. 3-Pyrazolyl 4-Bromophenyl 188 79 CoHBrN,S 10.87 10.77
5. 3-Pyrazolyl 1-Naphthyl 180¢ 68 C,.Hy NS 12.14 11.94
6. 2-Pyridyl Phenyl 167 98 CHy NS 14.20 13.97
7. 2-Pyridyl 4-Methoxyphenyl 184 91 C;sH3N;0S 12.56 12.35
8. 2-Pyridyl 4-Chlorophenyl 217 90 Cy,H,CIN,S 12.46 12.14
9. 2-Pyridyl 4-Bromophenyl 192 83 C,,HyoBrN,S 10.47 10.39
10. 4-Fluorophenyl Phenyl 168 99 CisHu FNSS 13.09 13.01
11. 4-Fluorophenyl 4-Methoxyphenyl 163 89 C H,FN,O8 11.52 11.59
12. 4-Fluoropheny! 4-Bromophenyl 159 96 Cy3H1oBrFN,S 10.16 9.84
13. 4-Fluoropheny! Cyclohexyl 145 97 Cy:H 1, FN,S 12.40 12.69
14. 2-Bromophenyl 4-Methoxyphenyl 165 90 C,H;;BrN,OS 9.36 9.49
15, 2-Bromophenyl 4-Bromophenyl 169 87 C1:H1oBroN.S 8.38 8.29
16. Cyclohexyl 4-Methoxyphenyl 134 100 CHyN,0S8 12.45 12.12
17. Cyclohexyl 4-Bromophenyl 170 84 C;;H,,BrN,S 9.97 10.22

¢ Compounds 1~35, 7~9, 11, 12, 14, 15 were recrystallized from dioxane and 6, 10, 13, 16, 17 from

ethanol.

»  All the compounds also gave satisfactory C, H, and N analyses.

¢ Decomposes.
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minutes and stirred well with a glass rod when a
crystalline precipitate was obtained. It was separated,
washed with little ether and dilute ethanol, dried and
recrystallized.

Compounds 10~17 were prepared by using this
method and are presented in Table I along with their
relevant data.

Biological activity

Compounds 1~9 have been screened for their
nematicidal, acaricidal, insecticidal and herbicidal ac-
tivity.  Surprisingly none of them showed any activity.
Fungicidal and antiviral activity of the rest of the
compounds are in progress. The results will be com-
municated in another paper.

Acknowledgements.  The author is highly thankful
to (late) Dr. R. P. Rao, former visiting Professor of
Chemistry, University of Leuven, Belgium, for his
assistance and keen interest in the progress of the work.
Thanks are also due to the authorities of Philipse-
Buphar Laboratories, Holland for biological screenings.

B. N. SINGH

)
2)

3

4

5

6)

7

8)

REFERENCES

R. P. Rao, Indian J. Appl. Chem., 23, 110 (1960).
Horsfall and J. G. Rich, Cornit. Boyc. Thomson
Inst., 16, 313 (1951). -

G. Crank, M. Neville and R.Ryden, J. Med
Chem., 16, 1402 (1973).

T. Mori, S. Nakakoshi and K. Tsukahiro, Japa-
nese Patent, 7408251 (1974) [C. A4., 82, 27243 m
(1975)].

G. Vasilev, L. Iliev and R. Vasileva, Doki. Akad,
Sel’Shokhoz. Nauk Belg., 2, 349 (1969) [C. 4., 74,
30948 k (1971)].

S.Kano, E. Takeuchi and T. Noguchi, Japanese
Patent, 7102655 (1971) [C. A., 74, 141772 t (1971)].
E.E. Reid, “Organic Chemistry of Bivalent
Sulphur,” Vol. 5, pp. 53 ~ 61, Chemical Publishing
Co., New York, 1963.

ibid., pp. 40~47.

B. N. Singh, R.P.Rao, S.Raj and A.P.Rao,
J. Eng. Chem. Data, (Accepted).




