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ABSTRACT

N-(2-Naphthyloxyacetyl)thiosemicarbazides on treatment with conc. H,SO, or mercurnic oxide
afforded 2-arylamino-5-(2-naphthyloxymethyl)-1,3,4-thiadiazoles/oxadiazoles respectively. Ten of
these compounds on being screened reduced the blood sugar in rats up to 219/ at a dose of

250 mg kg body weight.

INTRODUCTION

HIADIAZOLES!—3 and oxadiazoles4—5 derivatives
T possess a high order of hypoglycemic activity.
Some thiosemicarbazides as well as naphthyloxyalky-
lamino benzoic acid’ and naphthyloxyacetic acid®
derivatives have also been known to exhibit marked
hypoglycemic activity. In view of these findings, 1t was,
therefore, considered worthwhile to synthesize the title
compounds and evaluate their hypoglycemic activity.
The synthesis was accomplished along the following
route (scheme 1).
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EXPERIMENTAL PROCEDURE

The melting points were determined in open capil-
lary tubes and are uncorrected. Infrared spectra were
recorded on Perkin-Elmer spectrometer using KBr
and pMR spectra in CDCl; on a Vanian AC 60-D
instrument using TMS as an internal standard {chemi-
cal shift in 6ppm). The purity of the compounds was
checked by TLC using plates coated with silica gel G.

N-(2-Naphthyloxyacetyl}hydrazine (I).

2-Naphthol 2.7 g (0.02 mol) was refluxed with et-
hyilchloroacetate 2.8 ml (0.02 mol) in the presence of
anhydrous acetone (50 ml) and anhydrous K ,CO;
3.9 g (0.03 mol) for 16 hr on a water bath. Thereafter,
the reaction mixture was filtered and the solvent
distilled off from the filtrate. The solid ester obtained
was refluxed with hydrazine hydrate 2 mi (0.04 molj in
absolute ethanol (20ml) for 8hr. On cooling the
reaction mixture a solid was obtained. It was filtered
and recrystallized from ethanol.
m.p. 185-86°. Yield 50“/“. Anal. for C11H11N202;
Caled,; C, 66.66%; H, 5.55°%; N, 12.96%,. Found; C,
66.23%; H, 5.32%, N, 12.54 %,
IR (KBr): 1700-1690cm~' (C =0 of amide),
1220-1140cm~! (~OCH,) and 3450-3300cm~*
(—NH;)

N-(2-Naphthyloxyacetylthiosemicarbazide (I1-VI):
N-(2-Naphthyloxyacetyl)hydrazine 4.32 g (0.02 mol)
was refluxed with benzene isothocyanate 3ml
(0.02 mol) in absolute ethanol (30ml) for 4hr. On
cooling, a solid compound (I1) was obtained. It was
recrystallized from ethanol, yield 2g. Other com-
pounds of the series were similarly prepared (table 1).
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Table 1 N-(2-Naphthyloxyacetyl)thiosemicarbazides
Hypoglycemic
potency {7/
Compd. Molecular Found (%) (Calc) reduction in
No. R m.p.°C  formula C H N blood sugar
1i* H 156 C,oH{7N;0,8 64.58 4.65 11.72 8
(64.95) (4.84) (11.96)
III* CH3 163"‘4 CIﬂngN3OIS 65.52 5.48 1].*28 16
(65.75)  (5.20) (11.50)
IV CH,0O 160 C,0HgN1O;S 62.75 4,64 11.42 13
(62.99) (498) (11.02)
v* Cl 174 C,oH,¢N3O,SCl 59.45 4.65 10.45 12
(59.14}  (4.15) (10.89)
\'A Br 185-6 C;oH,;sN3;O,SBr 53.45 3.42 942 - -
(53.03) (3.72) (9.76)
*Shewed Ir spectral bands at 1720-1690cm ™' (C=0) 1140cm ™! (—OCH3;) and 3300-3150cm™' ( —NHNH).
pMR (CDCl,) 6: Compound No. II; 6.85-73 (m, 12 ArH), 4.55 (s, 2H —OCH,), 7.4 (bs, IH —CONH) 8.7 (bs 1H of
O
C-NH-NH-QC), 6.2 (s, 1H, ArNH). The yields ranged from 40 to 509,
Table 2 2-Arylamino-5-( 2-naphthyloxymethyl )-1.3 4-thiadiazoles/oxadiazoles
Hypoglycemic

potency (9,

Compd m.p. Molecular Found % (Calc.) reduction 1n
No. R °C formula C H N blood sugar)

v H 183 C,,H,;N,0S 68.15 4.25 12.25 —
(68.46) (4.50) (12.61)

vIII* CH, 194 C,,H,,N,08 69.58 4.32 12.52 2]
(69.16) (4.89) (12.10)

X CH,0O 189 C,oH,,N,0,8 66.54 4.32 11.12 14
(66.11) (4.68) (11.57)

X Cl 204 C,,H, N,08C] 62.54 3.50 1.62 18
(62.04) (3.80) (11.42)

XI Br 213 C,oH, (N,OSBr 55.0 3.62 0.42 —
(55.35) (3.39) (10.19)

XI11** H 175 C,,H,,N,0, 71.64 4.46 13.48 —
(71.92) (4.73) (13.24)

XHI** CH, 182-3 (C,,H,,N,0, 72.80 5.45 12.10 12
(72.50) (5.13) (12.68)

X1V CH;0 187-8 C,,H,,N,O, 69.48 4.52 12.55 15
(69.16) (4.89) (12.10)

Xy Cl 197 C,,H, N,0,Cl 64.28 142 11.60 10
(64.86) (3.98) (11.949)

XV Br 205 C,,H,,N,O,Br 57.12 3.10 10.25 —
(57.59) (3.53) (10.60)

*Showed IR spectral bands at 3420 cin ™! (— NH), 1620 (C=N), 1120cm ™' (~OCH,).

*sShowed IR spectral bands at 3400 cm ™! (— NH), 1610 (C=N), 1140cm "' (— OCH;), 1230, 1020 cm" ' (C-O-C)
PMR (CDCl,)é : compound No. VIE 7.5 (m, 12H, Ar-H), 5.6 (5, 2H, —OCH,). 6.2 (s, 1H, NH)

PMR (CDC1,) 4 : Compound No. XII: 6.9-7.3 (m, 12H, Ar-H), 5.8 (s, 2H, —OCH,), 6.5 (s, IH, NH)

The yields ranged from 50-559,

2-(Arylamino-5-(2-naphthyloxymethyl!)-1,3,4-
thiadiazoles (VII-X1)
N-(2-Naphthyloxyacstyl)thiosemicarbazide (1l)
3.5 g (0.01 mol) was dissolved in conc. H8O, acid
(10 ml). The solution was kept at room temperature for

3hr and subsequently stirred at intervals. It was
poured into crushed ice. The solid compound (Vi)
thus separated was recrystallized from ethanol, Yield
~ 1.5 g. Other compounds of the series were similarly
prepared (table 2).
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2-Arylamino-5-(2-naphthylox ymethyl)-1,3 4-
oxadiazoles (X1{-X V1

To a methanolic solution of thiosemicarbazide (I1),
35g (0.0l mol) was added mercuric oxide 2.6g
(0.012 mol). The muxture was reftuxed for 3hr and
filtered. Distilling off the solvent from the filtrate gave
a solid compound (XII) which was recrystallized from
ethanol, yield 1.8 g. Other compounds of the series
were similarly prepared (table 2).

BIO-ASSAY

The hypoglycemic activity of ten compounds was
determined according to the method of Somagyi’.
From the results recorded in tables 1 and 2, it is difficult
to arrive at a definite trend in SArR of compounds
synthesized. Nevertheless, in case of thiosemicarba-
zides (1able 1) an increasing trend in the reduction of
blood glucose was found in the following order of
phenyl substituents (R): H < Cl < OCH; < CH,.
Moreover, in a series of thiodiazoles and oxadiazoles, a
maximum reduction of 21 %, blood glucose was shown
by compound No. VIII with R = CH,;.

ACKNOWLEDGEMENT

One of the authors (AK) express their sincere thanks

to the C.S.T., U.P., Lucknow for financial assistance,

17 August 1985; Revised 8 November 1985

1.

2.

Healy, M. F.and Arnead, J. D., Br. Med. J., 1960, 2,
913.

Davis, T. W., Kerr, R. B. and Bogoch, A, Can. Med.
Assoc. J., 1959, 81, 101.

Diencka, G. K., Farmakot, Toksikol (Kiev), 1972, 7,
123.

Jonesson, N. A., Swed. Pat., 465, Feb. 21, 1957,
Chem. Abstr., 1962, 58, 7330.

Akticbolaget Astra Apotekarness Kemiska
Fabriker, Brit. Pat., 826539, Jan. 13, 1960; Chem.
Abstr., 1960, 54, 9959,

irikura, T, Suzue, S., Hasegawa, Y. and Kawasaki,
H., Japan 7, 421, 137, May 30, 1974; Chem. Abstr.,
1975, 82, 111938.

Albert, I. D., Minor, T. G. and Shephared, R. G,
U.S. Pat 4, 260, 816, April 7, 1981; Chem. Abstr,
1981, 95, 97454

. Casadio, S., Bruzzese, T., Pala, G., Coppt, G. and

Turba, C., J. Med. Chem., 1966, 9, 707.
Somagyi, N, J. Biol. Chem., 1945, 69, 160.

ANNOUNCEMENT

INTERNATIONAL SYMPOSIUM ON BIOINDICATORS OF
INDUSTRIAL AND MINING ENVIRONMENT

The International Symposium on ‘Bioindicators of
Industrial and Mining Environment’ will be held at the
University,

Department of Bioscience, Bhopal
Bhopal, during December 4-7, 1986.

The Symposium would focus the following areas of
bioindication: (1) Biochemical and physiological reac-
tions to environmental noxae, (2) Anatomical, mor-

phological and biorythmic deviations, (3) Florstic
and chronological changes, (4) Coenotic changes,
(5) Biogeocoenotic changes, (6) Changes 1n the
landscape.

Further information can be had from Dr D. K.
Belsare,

Organising Secretary, Department of

Biscience, Bhopal University, Bhopal 462 026.




