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SYNTHESIS AND ANTITHYROID ACTIVITY OF SOME BENZIMIDAZOLYL AND
BENZENESULPHONYL THIOCARBAMIDES

P. K. SRIVASTAVA*, J, 5. UPADHYAYA AND Miss M. B, GUPTA
Department of Clhemistry, Banaras Hinduy University, Varanasi 221 005, India

ABSTRACT

A series of N-aryl-N’-2-(benzimidazolyl} thiocarbamides and N-aryl-N'-benzenesulshonyl
thiocarbamides have been synthesised and tested for antithyroidal acfivity.

INTRODCUTION

HE antithyroid agents are of great therapeutic
interest as they offer a method for correcting a
hyperfunctioning gland without resort to surgery, The
highly active antithyroid substances contain thiourylene
moiety [>N-—-C(3)—N:], capable of being easily
oxidi.ed; hence suggestion has been mad: that the
interference with thyroxine synthesis is by a direct
reaction between 12 and ~SH (formed by enolization)
to form a disulfide’~s,

The present communication deals with the synthesis
and pharmacological studies of some N-aryl-N'-2-
(benzinuidazolyl) thiocarbamides and N-aryl-N’-beazene-
sulphonyl thincarbamides. In view of the pronounced
antithyroidal activity of neomercazole, it was of iptercst
to prepare seme  benzimidazolyl thiccarbamides
consisting of a benzimidazole nucleus along with an
extra thiourylene grou.ing by the action of aryl ise-
thioccyanates (1) with Z-aminobenzimidazole (). Also
the iInterest in the synthesis and pharmacological
studies of benzenesulphonyl thiocarbamides as anti-
thyroid drug is due to the fact that these compounds
contain an extra sulphonamido grouping along with
the thijurylene linkages. The synthesis has been
effected by the condensation of benzenesulphonyl
isothiocyanate (iv) with apprepriate amines (v).
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where R and R’ respectively are H, 2-Cli,, 3-Cii,,
4-CH,;, 2-CH;0, 4-CH,0, 2-Cl, 3-Cl, 4Cl and
4'0(:31'{3,

The structure of these comounds have been confirmed
on the bass of their analytical results, chemical behas
viour and Ir., spectra. lr,

e T TR

* Yor correspondence,

spectra (nujol phase) of

these comounds show characteristic peaks at 1525~
1530 cn™t, 1355-1330cm™! and 780-750cm™ correse
ponding to thioureido linkage, sulphonamido group
and substituted phenyl ring res;ectively.

EXPERIMENTAL

Melting points were determined with a Kofler hot
stage aaratus and are uncorrected,  Arylisothio-
cyanates were prevared according to the method
regyorted in the lterature®, Beazenesulphonylisothio-
cyanate was prepared by the method of McFarland
and Hcuser™,

N-Plienyl-N'-2-(benzi.niiazoly)-thiocarbaniidz

A mixture of phenylisothiocyanate (2:7 g) and
2-aminobeazimidazole (2:66 g) in dry b2nzene (25 ml)
was reiluxed for 2 hours, After the reaclion the excess
of benzene was distilled off and the residuz was washed
with petrolexm ether (b)), 40-60°) and finally wiih
ether to remove any unrcacted constituents. ‘The
product was recrystallized from ethancl and could be
desulphided with alialine plumdite solution, yield
4.2 g, 8G9, mop. 110°.

Anal : Calc. for C; Hy,N,S : C, 62-63; H, 4-47;
N, 20'89; S,. 11'9:1'%-

Found : C, 62-62, H, 4:38; N, 20-82; S, 11:90%.

Ir, ~1525em* (CN=C =Nz), ~ 780cm? (sub-
stituted benzene ring).

Similarly  other N-aryl-N-2-{benzimidazolyl) thio-
carbamides were preyared and are listed in Table 1.

N-phenyl-N"-benzenesulphonyliliiocarbamide

A solution of amling {1-86 g} in benzene (20 ni)
was gradually added to a solution of barzene sul .honyl-
isothuocyanate (3-98 ¢) in benzene (20 mi). Afier few
minutes a white yrecipitate of N-phenyl-N'-bunzene-
sulphonylthiocarbamide was formed, which was collected
and washed freely with ether to remonve any unreicted
constitgyents, This was reerystallized from ¢thanol
and could bz desulfided with  alkaline  plumbite
solution, yield 3:25 g, 9%, m.p. 1207,
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TasLE 1
N-aryl-N'-2 (benczintidazolyl) thiocar banides®

Q5O
N R
» S

—

Lo  — i,

No. R Yield M.P.

A °C
1, H 30 110
Z. 2-CH, 72 150
3. 3.CH, 70 78
4. 4-CH, 74 65
5. 2-0CH, 75 79
6. 4-OCH, 78 30
7. 2-Cl T4 60
. 3.0 72 30
9. 4-Cl 75 155
10. 4-0C.H. 78 1390

% Elemiental analvtidal resuit, for C, H, N and $
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TasLe [
N-aryl-N"-benzenesulplonyltfiiocarbatnides®

E,.
QrsermigiG™

S

No. R’ Yield M.P.
peA °C

i1l. H 50 12¢
12. 2-CH, €5 130
13. 3-CHj, 80 140
14, 4-CH, g2 124
13. 2-OCH, 78 122
16. 4-OCH, 76 132
17. 2-C1 68 130
18, 3-CC] 70 136
19. 4-C) T4 125
20. O H, 72 192

* Flemental analytical results for C, H N andﬁs-

are within o 0-045, »f the theoretical values. are within £ 0-04% of the theoretical values.
TasLe JII
Pharmacological screening results of N-aryl-N'~(substiruted) thiocarbamides
Thyroud radicactivity, {dpm) % std. error Ajgproximate
Compound* —~ ~ ~—— estimated
No. 13 uptake PB 1% Inorganic ¥ activity in rats
(thiouracil = 1+ 0)
Blank 8478450 719642 1238428
Thiouracil 4463362 3822430 620118 1-0
i 3662412 2842415 7384-32 10
2 3546142 2985125 510414 >1-0
3 3682140 2781135 886128 >1-0
4 3487450 3033422 430+ 14 >1-0
5 423438 3679413 530416 2140
6 4386424 38121418 526411 €19
7 3165422 2517412 619415 >1-0
8 328630 24524-14 802424 >1-0
S 3132418 2367424 714417 =140
10 3614415 29371+26 655416 >1+0
11 5522+1% 4897423 587412 <10
12 3731 135 51264-10 5784-14 <1-0
13 565318 5120417 566419 <10
14 5613412 4976120 6124-14 <10
15 4602425 4123412 465418 <1-0
16 4598 £ 16 39764-14 592413 <10
17 4427 412 3792418 603411 =10
18 298 1-20 3688116 678 +24 >1-0
19 4265+14 3661-+13 569421 >1-0
20 5836124 5189411 620415 >1+0
* Correspond to those in Tables L and 11,



Current Science, April 5, 1981, Vol, 50, No. 7

307

Anal. ; Calc. for C;H,2N:0,5,: C, 53-42; H, 4-14;
N, 9-58; S, 21-919%.

Found : C, 53:30; H, 4:-02; N, 9:52; S, 21-88%.

Ir. ~ 1500 ¢yt (2 N=C=N1z2), ~ 750crm* (substi-
tuted benzene ring), 1330 cm‘ln(sulphonamido grouy).

Similarly other N-aryl-N’-benzenesulphonylthiocarba-
mides were prepared and are recorded in Table 1l.

Pharmacological screening™

Male Holtzmau rats (100-125 ¢g) were maintained
on a low iodide diet for 3 days then divided into
groups consisting of four rats in each group. The
animals in each groudy received an intraperitcneal
injection of 1 mi of either a blank (0-93, NaCl}, thio-
uracil, or one cf the test compounds. One hour later
1 uci of Na 13 ({carrier free) was injected intra-
peritoneally. Three hours after the injection cf
111 the animals were sacrificed and the thyroids were
removed. The whole lobes were placed in ground
glass homogenizing tubes and counted m Nuclear-
Chicago Well Scintillation Counter to determine total
thyroid uptake. The whole lobes were then homo-
genized in 1 ml of 0-05 M barbital buffer (pH 8-6)
containing 1-0 x 10~®fhiouracl, One ml of cold
20%, trichlorpacetic acid (TCA) was added and the
homogenate was centrifuged. The precipitate was
washed twice with 1-0ml of cold 10% TCA. The
original supernatant and the two washes were combined
and the radipactivity was determined. The **1 in
this fraction indicated the concentration of inorganic
L] or TCA-soluble ¥, The washed precipitate was
counted in the homosgenizing tube, The radioactivity
in this fraction indicated the PB?**I (protein-bound
iodine) or the TCA-preciritable 1, The counts were
all corrected for counting efficiency and are expressed
as disintegration per minvte.

All comsounds were dissolved in saline for injec.
tion. Thiouracil was dissolved with heating to 50°,
All compounds were assayed at concentration egu-

molar to 05 mg of thiouracil {(3-9u mole) and the
biological effect was noited, Table LI summerizes
the observations made with compounds 1 to 20.

It is evident from the results of nharmacological
studies {showed in Table 1I1) that the introduction of
methyl, chloro, methoxy, and ethoxy groups in benzere
ring enhances the antithyroidal activity, when compared
with unsubstituted comounds. Compounds 2-5, 7-10,
17-19 appear to be slightly more potent than thio-
uracil.
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