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(Received 1 May 1997; Revised 27 August 1997; In  final form 27 August 1997) 

Some 3-( 1,2,3-thiadiazol-4-yl) coumarins (111) have been prepared from 3-acetyl coumarin semi- 
carbazones (11) by treating the latter with thionyl chloride. Compounds 11 are obtained by interaction 
of 3-acetyl coumarins (I) with semicarbazide hydrochloride in pyridine. Certain condensed hetero- 
cycles such as 3-(6-hydroxythiazolo[3,2-a] benzimidazol-3-yl) coumarins (V) have also been pre- 
pared from condensation of 3-(2-amino-4-thiazolyl) coumarins with p-benzoquinone. The structures 
of these compounds have been established by elemental analysis and spectral data. 

Keword.r: p-benzoquinone; thiadiazole; thiazolyl coumarin 

INTRODUCTION 

Coumarins bearing one or more phenolic groups and containing a pyridyl moiety 
at the 3-position are spasmolytic and uricosuric agents."] Further 1,2,3-thiadi- 
azoles are reported to exhibit antibacterial[*] and platelet aggregation inhibiting 
activity13] in vivo in humans. The chemotherapeutic importance of imidazole 
derivatives is well recogni~ed. '~-~] The effectiveness of condensed heterocycles 
containing thiazole and imidazole ring as antiprotozoal agents,"] anticonvul- 
sants,['] antidepressants,"' antihelminthic antidiabetic,[13] and as in- 
hibitors of dihydro f ~ l a t e [ ' ~ ]  led us to synthesize two new series of title 
compounds. 
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RESULTS AND DISCUSSION 

In continuation of our earlier work on heterocyclic systems from co~rnarins , l '~- '~ '  
we now report the preparation of 3-( 1,2,3-thiadiazol-4-y1) coumarins (111) in a 
two step process starting from 3-acetyl coumarins. 3-Acetyl coumarins (I)  were 
obtained by literature""."' method. The reaction of I in pyridine with semicar- 
bazide hydrochloride afforded the expected semicarbazones (11) The IR spectra 
of I1 with bands in the region of 3387-3499 (NH), 1682 (-CONH,), 1720 (lac- 
tone) and 1562 cm- '  (-C=N-) were compatible with the structures. Synthesis 
of 34 1,2,3-thiadiazol-4-yl) coumarins (111) was accomplished by treating semi- 
carbazones of 3-acetyl coumarins (11) with thionyl chloride."2' Lack of absorp- 
tion in the IR spectra of 111 in the region of 3387-3499 and 1682 showed the 
absence of amino and amide carbonyl groups respectively. Additional bands in 
the region of 3100 and 802 corresponding to C-H and C-S stretching respectively 
suggest cyclic structure for 111. The structures of I11 were supported by their 
'H-NMR spectra. The 'H-NMR spectrum of IIIa ( R ' = H ,  R 2 = H )  exhibited a 
characteristic[" singlet for the thiadiazole proton at 6 9.6. The remaining protons 
were observed in the expected region."3' 3-(6-hydroxythiazolo[3,2-a] benzimi- 
dazol-3-yl) coumarins were prepared by the acid catalysed cyclodehydration of 
amino heterocycles (IV) with p-benzoquinone in acetic acid. The reaction in- 
volves an initial nucleophillic attack of the amino group at the carbonyl carbon 
to give the unstable intermediate VI which undergoes cyclodehydration to give 
VII by attack at the ortho carbon through imino nitrogen. 

The UV spectrum of VIIa (R' = R' = H) prepared from 3-(2-amino-4-thia- 
zolyl) coumarin with p-benzoquinone in neutral methanol showed a band at 351 
nm. The absorption band underwent bathochromic shift in 0.01 M NaOH 
( v  max at 356 nm) and 348.5 nm. in 0.1 M HCl solutions. The greater shift in 
alkaline medium may be due to quinonoid structure as one of the contributing 
forms. However, the slightly shift in acid solution is ascribable to salt formation. 
The possibility for the formation of 347-hydroxy thiazolo [3,2-a]benzimidazolyl) 
coumanns (IX) through the initial attack of amino nucleophillic group at the 
electrophillic metacarbon VIIIb with respect to the carbonyl group and subse- 
quent cyclodehydration was ruled out because IX cannot give rise to quinonoid 
structure and the spectral behaviour of the compound cannot be explained. This 
type of change in the structure at different pH values has been observed by other 
workers."'] It indicates that the presence of hydroxyl group in these title com- 
pounds which being more acidic causes the molecule to attain greater dipolar 
character at different pH thereby facilitating absorption in the longer 
wavelengths. 
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COUMARIANS 187 

All the hydroxy thiazolobenzimidazolyl coumarins (V) displayed strong ab- 
sorption bands due to the -OH and lactone carbonyl frequencies at 3353 and 
1720 cm-'. 

The 'H-NMR spectrum of Va showed a characteristic down field proton at 6 
12.2 for phenolic OH group. The remaining protons were observed in the usual 
region. 

EXPERIMENTAL 

All melting points were determined in open capillary tubes using a sulphuric 
acid bath and are uncorrected. IR spectra ( v  max cm-') were recorded on Per- 
kin-Elmer 282 instrument. The 'H-NMR spectra (CDC13 and DMSO-d,) were 
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TABLE I Analytical data of compounds 11, 111 and V 

Cotnpd R' X mp." Formula (m.n:) Recnsta- 
R-' ("C) Ilkation 

sohent 

Cnlc. (Found) 
% 

IIa 

IIb 

Ilc 

1Id 

1Ie 

IIf 

lIIa 

lllb 

I l k  

IIId 

I l k  

IIIf 

Va 

Vb  

vc 

Vd 

Ve 

Vf 

v g  

Vh 

Vi 

Vj 

H 
H 

OCH, 
H 
H 
Br 
Br 
Br 

5.6- 
benzo 

H 
H 

CH3 
H 
H 

OCH , 
H 
H 
Br 
Br 
Br 

5.6- 
benzo 

H 
H 

CH, 
H 
H 

OCH, 
H 
H 
Br 
Br 
Br 

5.6- 
benzo 

H 
H 

CH, 
H 
H 
H 
Br 
Br 
Br 

OCH, 
H 

232-234 

208-210 

233-235 

2 18-220 

213-21 5 

21 1-213 

127-129 

172-174 

227-229 

167- 169 

21G212 

144146 

24G242 

> 300 

274-276 

26 1-263 

266-268 

221-223 

2 12-2 I4 

> 300 

154-156 

> 300 

c,,H~N,O,SB~ 
(4 13) 

AcOH 

AcOH 

DMF 

AcOH 

Aq AcOH 

Aq.DMF 

MeOH/H20 

MeOH/H,O 

MeOH/H,O 

MeCOZHkI,O 

MeCO,H/H,O 

MeC0,H/H20 

MeOH/HzO 

Me 0 W H 0 

MeOH/HZO 

MeOH/HIO 

MeOH/H,O 

MeOH/H,O 

MeCOIWHZO 

MeCO,HlH,O 

MeC02WH20 

MeCOzH/H,O 

N S 

17.14 
(17.12) 
15.27 

(15.18) 
12.96 

( I  2.92) 
10.42 

(10.41) 
14.23 

(14.20) 
16.2 1 

(16.18) 
12.17 

( I  2.14) 
10.76 

(10.73) 
9.06 

(9.00) 
7.21 

(7.20) 
10.00 

(10.00) 
11.47 

( I  1.45) 
8.38 

(8.34) 
7.69 

(7.65) 
6.77 

(6.73) 
5.69 

(5.65) 
7.29 

(7.23) 
8.33 

(8.31) 
6.77 

(6.72) 
5.69 

(5.66) 
4.90 

(4.87) 
6.32 

(6.31) 

- 

- 

- 

- 

- 

- 

13.91 
( 1  3.89) 
12.30 

(12.16) 
10.35 

(10.31) 
8.21 

(8.18) 
11.42 

(1 1.39) 
13.1 I 

( 13.10) 
9.58 

(9.56) 
8.79 

(8.76) 
7.74 

(7.71) 
6.50 

(6.47) 
8.33 

(8.30) 
9.52 

(9.49) 
7.74 

(7.72) 
6.50 

(6.48) 
5.60 

(5.57) 
7.22 

(7.20) 
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recorded on a Varian 90 MHz and 300 MHz spectrometers using tetramethyl- 
silane as internal standard. Chemical shifts are expressed in 6 ppm mass spectra 
were scanned on JEOL-JMS 300 spectrometer using 70 eV. 

Semicarbazones of 3-acetyl coumarins (Ila) 

To a hot solution of 3-acetyl coumarin (0.05 mol) in pyridine was added a 
solution of semicarbazide hydrochloride (0.01 mol) in water (1.2 ml) during 15 
minutes. The reaction mixture was left at room temperature for 48 hr. The 
precipitated yellow solid was filtered. washed with water and recrystallized from 
appropriate solvents viz. Table I .  

3-(1,2,3-Thiadiazol-4-yl)coumanns (Illa) 

3-Acetyl semicarbazonocoumarin (0.004 mol) was added portion wise to cold 
solution of thionyl chloride (15 ml). The reaction mixture was refluxed for 4 hr, 
cooled and poured on crushed ice. The resulting mass was triturated with sat- 
urated sodium carbonate solution. The solid obtained was recrystallized from 
suitable solvents. 

3-(6-Hydroxythia~olo[3,2-a]ben~imidazol-3-yI)coumarins (Va) 

A solution of p-benzoquinone (0.005 mol) i n  glacial acetic acid (10 ml) was 
added dropwise to a solution of 3-(2-amino-4-thiazolyl) coumarin (0.05 mol) 
with stirring. The reaction mixture was refluxed for 8 hr, cooled and poured 
over crushed ice. The solid separated was filtered and recrystallized from re- 
spective solvents. Data used to characterize these compounds are presented in  
the Table I. 
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