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THE partial demethylation of 5: 7-dimethoxy flavanone (I) using anhydrous
aluminium chloride in nitrobenzene solution was described earlier in con-
nection with the study of the constitution of alpinetin! The S5-position
underwent demethylation and 5-hydroxy-7-methoxy flavanone (II) was
obtained. When the corresponding chalkone, 2-hydroxy-4: 6-dimethoxy
chalkone (III), was employed for this demethylation, it underwent demethyla-
tion in the 4-position analogous to the behavicur of the simpler acetophenone
trimethyl ether (V)2 which yields 6-O-methyl-phloroacetophenone (Va). The
constitution of the product (IV) is supported by its properties and is fully
confirmed by its synthesis using 2:4-dihydroxy-6-methoxy acetophenone
(Va) and benzaldehyde. On cyclisation it yields 7-hydroxy-5-methoxy
flavanone (VI) which has not been prepared before.
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The use of hydrobromic acid for this partial demethylation of the
chalkone (11I) gave rise to very different results. The product was found
to be 7-methoxy-5-hydroxy-flavanone (1I). Its formation could be explained
only on the basis that flavanone ring closure takes place first with subsequent
facile demethylation in the 5-position of the flavanone (I) almost to the com-
plete exclusion of the alternative course of change mentioned above. This
difference is obviously due to the capacity of hydrobromic acid to bring
about flavanone conversion readily. The reaction takes place with equal
facility by means of hydrobremic acid in aqueous or in acetic acid solution.
It thus represents a simplification in the synthesis of the flavanone (II).

The partial demethylation using hydrobromic acid was next applied to
the higher member of the chalkone series, 2-hydroxy-4:6: 4’-trimethoxy
chalkone (V1I). In this case the product was found to be a monomethyl
ether identical in every respect with sakuranetin (VIII), the 7-methyl ether
of naringenin.® Obviously besides the 5-methoxyl group, the methoxyl
in the 4’-position of the flavanone skeleton had also suffered demethylation,
The identity of the product was confirmed by comparison with a sample of
sakuranetin obtained from Prunus puddum.* This naturally occurring
monomethyl ether of naringenin was originally prepared synthetically by
methylating naringenin with 1 mole of diazomethane.s Our attempts to
carry out this partial methylation using 1 mole of dimethyl sulphate in the
presence of potassium carbonate in acetone solution has not been success-
ful.® The product was found to be a mixture which was difficult to separate.
The above method of partial demethylation seems to be the most convenient
one for the synthesis of this naturally occurring substance.
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EXPERIMENTAL

Demethylation with aluminium chloride

Preparation of 2: 4-dihydroxy-6-methoxy chalkone (IV).—(i) To a solu-
tion of 2-hydroxy-4:6-dimethoxy-chalkone’ (0-5g.) in btenzene (10c.c.),
anhydrous aluminium chloride (1-0 g.) was added and the mixture refluxed
on a water-bath for 1 hour. Benzene was then distilled off and the alumi-
nium chloride complex treated with ice and hydrochloric acid when a solid
separated out. It was filtered and washed with water, [t crystallised from
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alcohol as yellow tiny prisms melting at 140-42°, It gave a dark brown
colour with ferric chloride in alcoholic solution and dissolved in cold aqueous
sodium carbonate. It was identical with a synthetic sample of 2:4-di-
hydroxy-6-methoxy chalkone described below. (Found: C, 71:8; H, 5-3;
C,eH,,0, requires C, 71-9; H, 5-2%).

(ii) The condensation of 2:4-dihydroxy-6-methoxy acetophenone with
benzaldehyde jn alkali was carried out and the product was worked up as
in similar cases.® 2:4-Dihydroxy-6-methoxy chalkone crystallised from
alcohol in the form of short prisms melting at 140-2°. The mixed melting
point with the sample described above was undepressed. The colour re-
actions of the two samples were identical.

Preparation of S5-methoxy-T-hydroxy flavanone (VI).—The above di-
hydroxy-monomethoxy chalkone (0-5 g.) was refluxed in alcoholic sulphuric
acid solution (25 c.c., 4%) for*24 hours. Alcohol was then removed under
reduced pressure, the residue diluted with water (25 c.c.) and the solid product
filtered. The resulting chalkone-flavanone mixture was separated by frac-
tional crystallisation from benzene-petroleum ether mixture in which the
flavanone was more soluble. 5-Methoxy-7-hydroxy flavanone crystallised
from petroleum ether as colourless prisms melting at 126-7°. It gave no
colour with alcoholic ferric chloride and readily dissolved in cold aqueous
sodium hydroxide (Found: C, 71-4; H, 5-1; C,;H,,0, requires C, 71-9;
H, 5:2%).

Demethylation with hydrobromic acid

Preparation of 5-hydroxy-T-methoxy flavanone (II).—(i) 2-Hydroxy-
4 6-dimethoxy chalkone (0-5g.) was treated with a saturated solution of
hydrobromic acid in acetic acid (10 c.c.) and the red solution heated on a
boiling water-bath for 2 hours. It was then diluted with water (50 c.c.)
when a pale brown solid separated out. It crystallised from alcohol as
colourless prisms melting at 100-1°. It gave a green colour with ferric
chloride in alcoholic solution and a deep blue colour with concentrated
nitric acid. It was sparingly soluble in cold aqueous alkali. It was identical
with the sample obtained by partial demethylation of 5: 7-dimethoxy flava-
none with aluminium chloride.! Yield, 0-3 g.

(ii) To a solution of the chalkone (0-3 g.) in glacial acetic acid (2 c.c.)
aqueous hydrobromic acid (5 c.c., 407;) was added and the mixture heated
at 110° on an oil-bath for 2 hours. On cooling and diluting with water
5-hydroxy-7-methoxy flavanone separated as a pale brown solid. It crystal-
lised from alcohol in the form of colourless prisms and melted at 100-1°
alone or in admixture with the sample obtained above,
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. Synthesis of sakuranetin (VIII).—2-Hydroxy-4: 6: 4'-trimethoxy chalk-
one® (05 g.) was treated as above with a solution of hydrogen bromide in
acetic acid (10 c.c.) and the mixture heated on a boiling water-bath for 2
hours. The solution was then diluted and the solid product filtered and
washed. It crystallised from alcohol as colourless prismatic needles and
melted at 152-4°. It gave a deep violet red colour with alcoholic ferric
chloride and a deep indigo blue colour with concentrated nitric acid. On
reduction with magnesium and hydrochloric acid in alcohol the compound
developed a scarlet red colour. It was identical in all its properties with
sakuranetin and the mixed melting point with an authentic sample of
sakuranetin obtained from the bark of Prunus puddum* was undepressed.
(Found: C, 67-5; H, 4-6; OCH,, 10-7; Cy,H,,05 requires C, 67-1;
H, 4-9; OCH,, 10-8%).
SUMMARY

Partial demethylation of 2-hydroxy-4:6-dimethoxy chalkone with
aluminium chloride yields 2:4-dihydroxy-6-methoxychalkone which could
be cyclised to 5-methoxy-7-hydroxy-flavanone. The use of hydrobromic
acid for the demethylation produces directly 5-hydroxy-7-methoxy flavanone
due to initial ring closure and subsequent demethylation in the 5-position of
the flavanone. When this reagent acts on 2-hydroxy-4: 6:4'-trimethoxy
chalkone sakuranetin, the naturally occurring monomethyl ether of narin-
genin is produced.
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