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Synthesis of some pyronochromanones
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ABSTRACT

The O-cyanoethylation of 7-hydroxy-3, d~cyclopenteno- and 7-hy-
droxy-3, 4-cyclohexeno-coumarins followed by hydrolysis and cyclisation
of the resulting acids, affords a-pyronochromanones whose structures have
been established by spectral data and the formation of 2, 4-DNP derivatives.

INTRODUCTION

IN continuation of our earlier work? on the cyanoethylation of benzopyrone
derivatives leading to the synthesis of polycyclic compounds we describe
here the synthesis of a-pyronochromanones obtained from some 7-hydroxy-3,
4-cyclopenteno and 7-hydroxy-3,4-cyclohexeno derivatives by the appli-
cation of cyanoethylation. For this purpose 2-methyl- and 4-ethyl-resor-
cinols were condensed with ethyl cyclopentanone- and ethyl cyclohexanone-2-
carboxylates in the presence of sulphuric acid under the conditions of the
Pechmann reaction® to yield the corresponding coumarin derivatives 1-1V
(table 1). The coumarins I and III were violet crystalline solids, which dissol-
ved in alkali with a bluish fluorescence and were reprecipitated by addition
of acid. Coumarins 1I and 1V were yellow crystalline solids which dissolved
in alkali with a pale blue fluorescence.

The cyanoethylation of these coumarins was affected by heating them
with acrylonitrile in dioxan solution in the presence of aqueous sodium hydro-
xide (10%) to yield the corresponding nitriles as crystalline solids. Hydrolysis
of the latter with conc. hydrochloric acid gave crystalline propionic acid
derivatives, which underwent facile cyclisation with PPA to yield the res-
pectively a-pyronochromanone derivatives in yields ranging from 15 to 20
percent. The latter formed ocrystalline 2,4-DNP derivatives and their
structures were in full agreement with their spectral data.

It was generally observed that the linear a-pyronochromanones showed
AMsOH around 255 nm whilst the angular isomers gave AMO¥ around 260 nm.
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The cyanoethylation of 3,7-dihydroxy-4-methylcoumarin® afforded
small amounts of the dinitrile together with the unreacted coumarin. No
mono-cyanoethylated derivative could be isolated. The dinitrile with con.
HCl was hydrolysed to the corresponding dicarboxylic acid but all attempts
to bring about its cyclisation were unsuccessful.

R1 R1
HO NS 0 0
R z Y
0
I i
Ry ‘. . R4
HO 0.0 0 O~_0
R Z Z
0]

- ¥ "4 Y
I . R=H, R1:CH3 IO, R:CZHs,quH
I, R=H, R1:CH3 Na, R‘CgHs,R] -H

EXPERIMENTAL

Preparation  of T-hydroxy-3, 4-cyclopenteno-8-methyl- and 7-hydroxy-3,
4-cyclohexeno-8-methylcoumarin

2-Methylresorcinol (5g) was mixed with ethyl cyclopentanone-2-
carboxylate (or ethyl cyclohexanone-2-carboxylate) (5ml) and to that sul-
phuric acid (15 ml, 807;) was added and the whole kept in an ice-bath for
6 hr. The mixture was decomposed with ice and the solid filtered and washed
with water. It was crystallised from either acetic acid or ethyl alcohol in
either pale blue or pale yellow needles. Yield 4-5g.

General Procedure for cyanoethylation

A mixture of the 7-hydroxycoumarin derivative (0-005 mole) dioxane
(3 ml), acrylonitrile (1-5ml) and aqueous sodium hydroxide (10%, 7-8 ml)
was refluxed for 15hr. The reaction mixture was then cooled and extracted
with chloroform. The solvent layer was washed with aqueous sodium hydro-
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xide (10%) and with water and dried with anhydrous sodium sulphate.
Removal of the solvent gave a solid which was crystallised from benzene-
petrol ether (40-60°) mixture in colourless needles.

Hydrolysis of the propionitriles

The above nitriles (100 mg) were refluxed with concentrated hydrochloric
acid (10ml) for 1 hr. The solution was then cooled and extracted with
chloroform. On removal of chloroform a solid separated which was dissolved
in sodium bicarbonate solution and filtered. The filtrate was acidified to
yield a solid, which was crystallised from benzene-petrol ether (40-60°) in
colourless needles.

Cyclisation of the propionic acid

The acids (300 mg) were added to a mixture of phosphorus pentoxide
(10 g) and phosphoric acid (4 ml) preheated at 100° for 0-5 hr and heating
continued for 2 hr more. The mixture was cooled, decomposed with water
and extracted with chloroform. The solvent layer was washed with sodium
bicarbonate solution, water and dried. A solid was obtained, which was
crystallised from benzene-petrol ether (40-60°) in colourless needles.

The 2,4-DNPs of the above a-pyronochromanones were crystallised
from acetic acid.

Cyanoethylation of 5, T-dilydroxy-4-methylcoumarin® : Formation of 5, 7-
dicyanoethoxy-4-methylcoumarin

A mixture of 5, 7-dihydroxy-4-methylcoumarin (2 g) acrylonitrile (3 ml)
dioxan (5-0ml) and aqueous sodium hydroxide (1-2ml, 109)) was refluxed
for 15 hr. The reaction mixture was extracted with chloroform and the
solvent layer washed thoroughly with aqueous sodium hydroxide (10%), water
and dried. Removal of the solvent gave a solid (100 mg), which was crystal-
lised from ethyl acetate-petroleum ether (40-60°) in colourless needles, m.p.
154-56°,

Analysis

Found :C, 64-5; H, 4-9; N, 9-2%
Caled. for CH,ON, : C, 64:4; H, 4-7; N, 9-4%

The alkali layer was acidified and the solid obtained was filtered and
again extracted with ether. Removal of ether gave a solid which was crystal-
lised from alcohol in colourless prisms, m.p. 282°, It was identified as the
original coumarin (m.m.p.).
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H vdrolysis of 5.7-dicyano-ethoxy-4-methylcoumarin:  Formation of 5, 7=
dicarboxyethoxy-4-methylcoumarin

The above dinitrile (250 mg) was refluxed with concentrated hydrochloric
acid (30 ml) for 1 hr. The mixture was cooled and the solid which separated
was dissolved in sodium bicarbonate solution and filtered. The filtrate
was acidified to give a solid (150 mg) which was crystallised from ethyl
acetate in colourless clusters of needles, m.p. 180°.

Analysis
Found : C, 57-2; H, 4-5%
Caled. for C4H,0Oy : C, 57-1; H, 4-8Y,.
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