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ABSTRACT

The reaction of hexachloropropene with hydroxy-coumarins and
chromones has been utilized to synthesise dichloro-benzodipyran-
diones. The structures of the latter have been deduced from their spec-
tral-analytical data. The reaction with 4-hydroxy-coumarin derivatives
affords dichloropyrano-benzpyrandiones.

1. INTRODUCTION

IN a project to synthesise heterocyclic compounds with a possible thera-
peutic value, we studied the reaction of hexacholoropropene (I) with diffe-
rent hydroxy-coumarins and chromones. Newman and Schiff! have repor-
ted the formation of 3, 4-dichloro-coumarins by the reaction of substituted
phenols with this reagent. '

Condensation of different hydroxy-coumatins and chromones, with (I)
was carried out in the presence of anhydrous aluminium chlotide to furnish
the corresponding trichloroacrylates which on cyclisation with aluminium
chloride afforded the required dichloro-benzodipyrandiones (see table 1).
The u.v. spectrum of the latter in general showed Xdioxane around 220, 275,
350 nm, whilst their i... spectrum (Nujol) showed the > C = O band in
the region 1740-1760 cm™.

7-Hydroxy-4-mecthylcoumarin furnished a trichloroacrylate which on
cyclisation yielded a crystalline compound. From its analytical data and
n.m.r. spectrum showing signals at 8 2°75 (3H, s, CH; at Cy), 8 6:66 (1H,
s, at Cy), 8 7:66 (1H, s, at Cyo), and & 851 (1H, s, at C;), it was assigned
the linear structure (II), 2H, 8H-benzo (1, 2-b: 5, 4-b") dipyran-4-methyl-
6,7-dichloro-2,. 8-dione.
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TR=H A=t

v RI:Eti R

2—-*—=Me

VI R= REH
VIIR=Me R,=H
VIIR=H | R;::Me
X R= R2= Me

Similarly, 7-hydroxy-coumarin with (i) afforded a trich loroacrylate
which cyclised to give the expected 2H, 8H-benzo(l, 2-b: 5, 4-b") dipyran-
6, 7-dichloro-2, 8-dione (III).

7-Hydroxy-3-ethyl-4-methylcoumatin condensed dircctly with I when
2H, 8H-benzo (1, 2-b: 5, 4-b) dipyran-3-ethyl-4-methyl-6, 7-dichloro-
2,8-dione (IV) was obtained. The latter was condensed with piperidine,
morpholine and diethylamine respectively, to furnish the 6-piperidino-
(m.p 220-21°); 6-morpholino- (m.p. 258-59°) and 6-diethylamino- (m.p. 186-
87°) derivatives.

Trichloroacrylate of 7-hydroxy-4—méthyl-6—ethylcoumarin failed to
cyclise indicating reluctance for angular cyclisation. Also, all attempts to
cyclise the . trlchloroacrylate of 7-hydroxy-4, 8-dimethylcoumatin = wers
futile. ‘

The mchloroacrylates of 6-hydroxy-4-methylcoumarin and 6-hydroxy-
2-methylchromone behaved rather unusually. The tr1chloroacryloxy side
chain was ruptured during heating with aluminium chloride Gwmg back
the starting hydroxybenzopyrone. ‘

The trichloroacrylate of 7-hydfoxy-Z-methylchromone alsb failed to
cyclise.
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S-hydroxy-2-methylchromone afforded directly (V) whereas 5-hydroxy-
-4 T-dimethylcoumarin failed o react and was recovered unchanged.

We also studied the reaction of (1) with 4-hydroxy-coumarin, 4—hydr0'xy—
§-methyleoumarin, H-hydroxy-6-methylcoumarin and — 4-hydroxy-6, 8-di-
methylecoumarin to obtain the respective 2H, SH-pyrano (3, 2 ¢) (1) benbo-
" pyran-3, J-dichloro-2.5-diones.

2. EXPERIMENTAL
2 L GINFRAL PROCEDURE FOR FHE PREPARATION OF TRICHLOROACRYLATES

The hydroxy-coumarin or chromone (0003 moles) in dry dichloromethane
was added o o stirred slurry of anhydrous aluminium chloride (006 moles)
in the same solvent. When the addition was complete, the mixture was
further stirred Il the evolution of HCT had ceased or slowed down consi-
derably  (about 3 hours).  Hexachloropropene (0003 moles)  was  then
added dropwise during 10 minutes. The reaction mixture which  gene-
rally assumed @ dark colour was stirred for 3 more hours.  After removing
the solvent the dark tarry mass was decomposed with ice and  sulphuric
acid and subjected to steam distillation (o remove unreacted hexachloro-
propene.  The residue left behind was filtered and  washed  with  walter.
It was then triturated with agqueous sodium hydroxide (10 mL, 10%) (o
remove the unreacted hydroxybenzopyrone, filtered and washed well with
water.  The residue was dried and crystallised from suitable solvents,

Usually the trichloroacrylates were obtained but in some cases the
dichloro-henzodipyrandiones  were directly obtained.

220 CYCHISATION OF THE CTRICHLOROACRYLATES WITH ALUMINIUM CHLORIDE

The triichloronerylite (1 g) was intimately mixed with anhydrous alu-
minium chloride (175 g) and the mixture heated Gl 1t melted and then held
at that temperiture for 2 hours. It was then cooled and decomposed with
ice and dilute sulphuric acid and “he product washed with water, dried and
crystallised from the appropriate solvents.
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