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SYNTHESIS OF SOME 2'-OXYGENATED FLAVONES*

V. V. 6. MURTI, P. V. RAMAN anp T. R. SESHADRI
Department of Chemistry, Delhi Universtty, Delhi-7

N additicn to 5, 6-dimethoxyflavone (1) three

new flavones having 2-methoxyl substituent
have heen reported to occur in the Mexican tree
Casimiroa edulis.t 2 These are 5, 6, 2’'-tri-
methoxyflavone (11}, zapotin (III} and zapotinin
(IV). The structures of (I) and (Il) were
confirmed by comparison with synthetic com-
poundst > but those of (III) and (IV} were
inferred from spectral data, colour 1eactions and
degradations and no comparison with synthetic
substances was made,
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We were interested in the structures assigned
to zapotin and zapotinin for a number of
reasons : (i) Work has been going on 1n our
laboratory on the Wessely-Moser rearrangement
of flavonoids, the factors which govern this
change and the mechanism involved.b i The
three flavones mentioned above seemed to offer
mteresting possibilities forr such a study.®
(i1) The validity of the constitutions suggeste«
for zapotin and zapotinin appeared to require
synthetic confirmation for the following yeasons :
(¢) Zapotin was reported to undergo only partial
demethylation in the 5 position on fusion with
potassium hydroxide,] a reaction known to
effect fission of the pyrone ring and to bring
about other drastic changes in flavonoids,
(b) Salicylic acid and resorcinol were identified
in the products of potash fusion of demethyl-
zapotinl! ; while salicylic acid c¢ould be traced
to the side-phenyl nucleus, the origin of resor-
cinol could not be definitely established.”
(¢} The oxygenation patiern of the A-ring of
zapotin was inferred chiefly from the colour
reactions of demethylzapotin, including Bargel-
lini's test but no degradation product to substan-
tiate this conclusion was isolated.? It is known

* Part of the Ph.D. Thesis of P.V.R,, Delhi Univer-
sity, August 1964,

that this test is not specific for compounds of
the 5, 6, 7-trihydroxy type and other substances
also give a positive reaction.?-1% It was, thers+«
fore, considered necessary to synthesise 5, 6, 17,
2'-tetramethoxyflavone and 5-hydroxy-6, 7. %'~
trimethoxyflavone by unequivocal methods and
compare their properties with those of zapotin
and zapotinin. This has now been done and,
though direct comparison with the compounds
1solated from Casimiroa edulis could not bhe
carried out, the differences in the properties gof
the synthetic and the natural products make it
clear that zapotin and zapotinin cannot have the
structures attributed to them. Our work is stili
In progress ; however, in view of the recent
publication of Farkas and Nogradild ocur main
findings are summarised hetre.

The starting material for the synthesis of 5,
6, 7, 2'-tetramethoxyflavone was 2-hydroxy-4, 5,
6-trimethoxyacetophenonels ; this was esterified
with o-methoxybenzoyl chloridel® znd the
resulting ester was isomerised to the dibenzoyl-
methane using potassium hydroxide in pyridine
solution.l'* Ring closure by boiling the diketone
with sodium acetate in glacial acetic acid
solution afforded the required tetramethoxy-
Navone. Partial demethylation of the latter with
boiling 209% hydrochloric acid gave 5-hydroxy-
6. 7, 2'-trimethoxyflavone and complete de-
methylation to 5, 6, 7, 2'-tetrahydroxyflavone
was effected with hot hydriodie acid. The
acetates of these compounds were prepared by
the acetic anhydride-sulphuric acid method.
Attempts were alsc made to prepare 5, 6, 1.
2'-tetramethoxy- and 5-hydroxy-6, 7, 2'-tri-
methoxyflavones from 5, 7, 8, 2'-tfetramethoxy-
flavone using the Waessely-Moser rearrange-
ment, The last substance was prepared from
2-hydroxy-3, 4, 6-trimethoxyacetophenonels
following a route similar to the synthesis of
a2, b, 7, 2'-tetramethoxyflavone. Demethylation
0f the tetramethoxyflavone to 5-hydroxy-7, 8,
2'-trimethoxyflavone could not be effected with
20%¢ "hydrochloric acid but heating with alu-
minium chloride in nitrobenzene solution was
successful, Complete demethylation to 5, 7, 3,
2'-tetrahydroxyflavone was carried out with
aluminium chloride in boiling benzene. The
acetates of these compounds were prepared by
the same method as above. The m.p. and the



No. 13 ]
July 5,1965

spectral properties of some of our compounds
were different from those of Farkas and
Nogradilt ; however, the properties of 5, 6, T,
2'-tetramethoxy- - and 5-hydroxy-6, 7, 2'-tri-
methoxyflavones are markedly different from
those reported for zapotin and zapotininl? thus
showing that the latter cannot have the struc-
tures ascribed to them. The properties of 35,
7, 8, 2'-tetramethoxy- and 5-hydroxy-7, 8, 2'-
trimethoxyflavones also do not agree with those
of zapotin and zapotinin ruling out these alter-
native structures also.

Attempts to convert 5, 7, 8, 2'-tetramethoxy-
flavone to 5, 6, 7, 2'-tetrahydroxyflavone by
prolonged refluxing with hydriodic acid and
acetic anhydride led to inconciusive resulis. At
one stage of our investigation it was considered
possible that the product could be 2, 3, 4,
6’'-tetrahydroxyflavone (cf. ref, 8). The corres-
ponding tetramethoxyflavone was synthesised
from o-hydroxyacetophenone and 2, 3, 4, 6-
tetramethoxybenzaldehydel? (now  prepared
from 1, 2, 3, 5-tetramethoxybenzenels by the
dimethylformamidephosphorus oxychloride
method) w»ia the chalcone and subsequent oxi-
dation with selenium dioxide. But this com-
pound was differeint from the complete methyl
ether of the hydriodic acid demethylation
product of 5, 7, 8, 2'-tetramethoxyflavone.
Further work on this problem and attempts fo
determine the correct structures of zapotin and

zapotinin is in progress,
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CARNEGIE INSTITUTION OF WASHINGTON—YEAR-BOOK 63*

"fPFHE increased research activities of the

various deparments of the Carnegie Insti-
tution of Washington during the year 1963-64
are at once apparent from the enlarged size of
the Year-Book 63. The Report of President
Caryl P. Haskins occupies 20 more pages than
last year’s, and the Departmental Reports occupy
nearly 100 'more pages than last year's.
Dr. Haskins’s thesis on “The Process of Planning
Both in and for Science” is highly thoughtful
and penetratingly analytical and demands
careful study.

*Carnepie Inst:tutiom of Washington— Year-Book 83,
Carnegie lnstitution, 1530 P Street, Northwest,
Wasbington, D.C. 20006 Octavo, Vol. 73, Pp. xi+601.
Price § 1.60 {cloth bound).

In the Mount Wilson and Palomar Observa-
tories programmes of work during the year on
solar observations, planets and comets, radio
sources and galaxies have vielded some note-
worthy results. An analysis of the isotope
bands C13C!% in the spectrum of comet Ikeya
(1963 a) taken with the 200-inoh telescope has
indicated a C(12)/C(13) ratio which is the same
as in terrestrial and meteoritic material. This
observation suggests that the cometary material
came from the region of the terrestrial group
of planets rather than from the region of the
major planets, assuming, of course, that comets
were formed at the same time as the solar
system.

Earlier work had indicated that the chromec-
spheric activity of a main-sequence star is



