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SYNTHESIS OF SOME NEW TYPES OF
THIAZOLYL COUMARINS

V. RAJESWAR RAO,* G. MOHAN RAO, V. RAVI KUMAR
and V. ADITYA VARDHAN

Department of Chemistry, Regional Engineering College,
Warangal (A.P.) 506 004, India

(Received September 3, 1995; in final form November 27, 1995)

3-Acetyl coumarins I react with substituted sulfanilamides in the presence of iodine to give substituted
3-(2-arylamino-4-thiazolyl)-2H-1-benzopyran-2-ones (II). The structures of these compounds have been
confirmed and they were converted into their acetyl derivatives (III). Condensation of various 3-(w-
bromoacetyl)-2H-1-benzopyran-2-ones (IV) with rubenic acid in the presence of anhydrous ethanol and
dimethyl formamide yielded 3,3’[2,2'-bithiazole]-4,4’'-dylbis-[2H-1-benzopyran-2-one] (V). The struc-
tural assignment of these products is based on the elemental analyses and spectral (IR, PMR and MS)
data.

Key words: (w-bromoacetyl)coumarin, thiazole, N-acetyl 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 thiazoles’ and also
coumarin derivatives with a heterocyclic system at the 3 position exhibit promising
biological activities.” In view of this and in continuation of our earlier work on the
synthesis of heterocyclic systems from coumarin derivatives* ® we report here the
preparation of new heterocyclic thiazolyl coumarins starting from 3-acetyl
coumarins.

RESULTS AND DISCUSSION

The substituted 3-thiazolyl coumarins have been prepared by two methods. Accord-
ing to the first method 3-acetyl coumarins are reacted with aryl thioureas in the
presence of iodine to give II. The second method is a two step process in which the
3-acety]l coumarins are brominated with bromine® in chloroform to give IV which
on reaction with aryl thioureas in anhydrous ethanol and DMF gave compounds of
type II. Reaction of 3-(w-bromoacetyl)coumarins with rubenic acid in a 2:1 molar
ratio gave 3,3'[2,2’-bithiazole}-4’,4'-diyl-bis[2H-1-benzopyran-2-one].

All the thiazoly] coumarins displayed strong absorption bands due to the thiazole’
moiety at 1590, 1460, 1600 cm™'. They also exhibited the typical lactone carbonyl
frequency at 1720 cm™'. The 'H-NMR spectrum of Ila exhibited a characteristic
singlet for the thiazole proton at 6 6.35. The remaining protons were observed in
the expected regions. The structure of Ila to IId were further confirmed by preparing
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their acetyl derivatives. The acetyl derivatives showed a strong IR absorption band
at 1670 and 1690 cm™ due to the amide and lactone carbonyl groups.

EXPERIMENTAL

All melting points were determined in open capillary tubes using a sulfuric acid bath and are uncorrected.
IR spectra (¥p,, cm™") were recorded on Perkin-Elmer 282 instrument. The 'H-NMR spectra were re-
corded on a Varian 90 MHz spectrometer using tetramethylsilane as internal standard. Chemical shifts
are expressed in 8 ppm. Mass spectra were scanned on a Joel-JMS-300 spectrometer at 70 eV.

4-[[4-(2-0x0-2H-1-benzopyran-3-yl)-2-thiazolylJaminoJbenzene sulphonamides (DA -IId). A mixture
of I (0.01 mol) iodine (0.02 mol) and sulfanilamide (0.01 mol) was heated on a water bath for 24 hr.
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TABLE 1
Analytical data of compounds II, III, IV and V
R1 R3 m.p2 Calcu. (Found %)
Compd ) 4 o Formule (m.w.) .
R R (°C) N S
IIa H H > 300 CyqH,N,O0,S 10.52 16.04
H - 18(359? e (10.48) (15.98)
I1b H H 200-202 C, H, ,BrN,0,S 8.78 13.39
18712 37472 *
Br - (478) (8.76) (13.32)
IIc Br H 220-222 C, oH,,Br.,N,0,S 7.54 11.49
1811772737472
Br - (557) (7.52) (11.48)
I1d -OCH H 240-242 C, oH,N,O.S 9.79 14.92
3 197°157375%2
-H - (429) (9.74) (14.89)
IIlla H H 260-262 C,nH, -N,O.S 9.52 14,51
H - 20&23 572 (9.50) (14.48)
IIIb Br H 202-204 C, H, ,BCN,O.S 8.07 12.30
20714 3¥5%2
H - (520) (8.00) (12.26)
I1Ic Br H 217-219 CynH, ,Br,N,0.S 7.01 10.68
20713772"3¥5%Y2
Br - (599) (7.00) (10.62)
va H - > 300 C,,Hy,N,0,S 6.14 14,03
247°127274%2
H - (456) (6.12) (13.98)
Vb H - 77 300 C24H10Br2N20482 5.23 11.96
Br - (594) {(5.19) (11.90)
vc Br - 223-225 c,,H,,Br,N,0,5 4.56 10.42
24°10°727274%2
Br - v (614) (4.52) (10.39)
va -OCH - 303-305 C,H,.N.O.S 5.42 12.40
3 . .
-H - 2615267 (5.40) (12.37)

8Al1 compounds were obtained in 70-80% yield.

Satisfactory C, H analyses have been obtained. Compounds IIa to
ITId were crystallized from ag.DMF, IIla-IIIc from ethanol,
Va to vd were from acetic acid.

The residue obtained was washed with ether, extracted with hot water and filtered. The filtrate on
treatment with dilute ammonia liberated the free base which was filtered off, washed with water and
crystallized viz., Table 1.

Synthesis of II from IV: A mixture of IV (0.01 mol) and Sulphanilamide (0.01 mol) in anhydrous
enthanol and dimethylformamide (each 6 ml) was refluxed for 3 hr when a solid separated out. The
mixture was cooled and the solid filtered off, washed with water and crystallized from a suitable solvents
viz., Table L.

Acetyl derivatives II: Compound ITa—c (0.01 mol) was dissolved in a minimum amount of acetic
anhydride to which a drop of pyridine was added. The mixture was kept for 24 hr at room temperature.
The obtained precipitate was filtered off, washed with cold water and crystallized viz., Table 1.

3,3'-[2,2'-Bithiazole]-4,4’-diyl-bis [2H- I -benzopyran-2-one] Va—d: A mixture of IV (0.02 mol) and
rubenic acid (0.01 mol) in anhydrous ethanol (6 ml) and dimethylformamide (6 ml) was refluxed for 4
hr when a solid separated out. The mixture was cooled, the solid filtered off, washed with water and
crystallized viz., Table I.

Preparation of Va—d from I: A mixture of I (0.02 motl) and rubenic acid (0.01 mol) was heated with
iodine (0.02 mol) on a water bath for 24 hr. The residue so obtained was washed with ether, extracted



V. R. RAO et al.

50

Sp - aurpTiid ur pa punodwoo pue 9p-osua ut st eIIr ‘err spunodwod,

(3001)9S¥
‘(8011820 '(%01)661
‘(¥SP)eLt ‘(%02)¥%0L

(urTRImOo 30 H'D ‘HZ ‘s)5°8

‘(H-2¥'H9 W) L L~0" L ' (9TOZRTUI
S

1(%51)201 ‘(80Z) 1OL 30 H-"0'Hz’s)08°9 *(51D0’HI’S) 0¥ - ozLL - - 0091 PA
eA

(% os- ‘Hz’s)oST0L ‘ (uTTEUROD

30 HYD HU's)ov 8 ‘(H-Tv'w)g~L~0°L '(oT0zZ
- -eTU3 30 HOD’HL'S)06°9 ;mwclw-.:mhmgm.m 5191 00LL 09%€ - 0091  ®eIII

Q

(% Cos-'Hz's)sz 0L * (UTTRUNOD

30 HYO'HI'5)56°8 “(H-TV'He W)9°L-0°¢L
- (e1ozeTyy 30 HOD'HL'S)SE"9 ' (HN HL’S) L°€ - 069L - 09p€ 09§  OL5L eIl

(suojoeT) z
(% z/w) exyoeds ssey (udd (7 ) dWN H mz|w| OLM.V_r o iwzmﬂz o

e ¢ L o o (Lo ™o pawp

A 01 IT spunodmod Jo eep jeRoeds
11 47dvy

1102 Alenuer 8z 00:6T @IV Papeo |uwog



19: 00 28 January 2011

Downl oaded At:

THIAZOLYL COUMARINS 51

with hot water and filtered. The filtrate on treatment with dilute ammonia liberated the free base which
was filtered off, washed with water and crystallized. The compounds are identical with the compounds
obtained form IV and rubenic acid (IR, mixed m.p. and TLC).
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