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Attempted synthesis of Oroxylin-A. In an attempt to synthesise (I), 2: 5-
dimethoxyresorcinol was converted into 2: 4-dihydroxy-3: 6-dimethoxy-aceto-
phenone (I1; Wessely and Moser, Monatsch., 1930, 56, 97), which was fused
with benzoic anhydride and sodium benzoate; since the product (m.p. 287-
288°) was a hydroxydimethoxy- and not a dihydroxymethoxy flavone, it
must be 7-hydroxy-5 : 8-dimethoxyflavone (III) and not (I, m.p. 231-232°).
This is confirmed by the fact that on methylation (III) gave a trimethoxy-
flavone (m.p. 167-168°), which is not (mixed m.p. comparison with oroxylin-
A dimethyl ether) 5:6: 7-trimethoxyflavone (m.p. 163-164°; Hattori, Acta
Phytochim., 1930, 5, 99) but corresponds (mixed m.p.) to 5: 7: 8-trimethoxy-
flavone (IV ; m.p. 167-168°; Hattori, loc. cit.) obtained for purpose of comparison
by methylation of authentic wogonin (VII).

Anisoylation of (II) has been studied by Wessely and Moser (loc. cit.),
who report the unexpected formation of 5: 7-dihydroxy-6: 4’'-dimethoxyflavone
and this result has been confirmed by Wessely and Kallab (Monatsch., 1932,
60, 26). Furukawa and Tamaki [Bull. Inst. Phys. Chem. Research (Tokyo),
1931, 10, 732; cf., Hattori, Aeta Phytochim., loc. cit., and 1931, 6, 2191, however,
claim that anisoylation proceeds normally togive 7-hydroxy-5: 8: 4'-trimethoxy-
flavone. Baker et al. (loc. c¢it.) and Goldsworthy and Robinson (J.C.8.,
1938, 56), who have studied respectively the veratroylation and anisoylation
of the w-methoxy-derivative of (II), also obtained 5: 7: 8-derivatives.

Demethylation of 0-alkylated 5 :7 : 8-trikydroxyflavones. Demethylation
of (III) by hydriodic acid proceeded abnormally, the product (m.p. 265-266°)
isolated pure in moderate yield being 5 : 6: 7-trihydroxyflavone (V; mixed
m.p. comparison and characteristic baicalein alkali colour reaction) instead
of the expected 5:7:8-derivative (VI). Rearrangement of a 5:7:8- to a
5:6: 7-trihydroxyflavone during hydriodic acid demethylation has been
observed previously by Wessely and Moser (loc. cit. cf. Furukawa quoted by
Hattori, Acta Phytochim., 1931, 5, 225) who obtained 5: 6: 7: 4'-tetrahydroxy-
flavone (scutellarein) from 7-hydroxy-5: 8: 4'-trimethoxyflavone. Normal de-
methylation to gossypetin has, however, been obtained by Baker et al. (loc. cit.)
with 7-hydroxy-3: 5: 8: 3': 4’-pentamethoxyflavone; by Hattori (deta Phyto-
chim., 1930, 4, 99) with wogonin (VII; 5: 7-Qihydroxy-S-methoxyﬂavone) and
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5:7: 8-trimethoxyflavone, and (loc. cit., 1931, 5, 219) with 7: 8-dimethoxy-
5-ethoxyflavone; by Furukawa and Tamaki (loc. cit.) with 7-hydroxy-5: 8: 4'-
trimethoxyflavone and by Goldsworthy and Robinson (loc. ¢it.) with 7-hydroxy-
3: 5: 8: 4'-tetramethoxyflavone. On the other hand Wessely and Kallab
(loc. cit.) in a re-examination of the previous work of Wessely and Moser (loc.
cit.) claim that contrary to the results of Hattori (dcta Phytochim., 1931, &,
219), rearrangement to scutellarein occurs on demethylation of 5:7:8:4'-
tetramethoxyflavone with hydriodic acid. Further evidence on this point
is afforded by the following observations:—Demethylation of (III) by means
of anhydrous aluminium chloride (1-3 mols.) gave a trihydroxyflavone (m.p.
250-251°) which gave an alkali colour reaction distinct from that of baicalein;
it dissolved in dilute alkali with a scarlet colour, which rapidly changed through
green to yellow with a tinge of green, without separation of green flocks. It
cannot, therefore, be baicalein and this view was confirmed by a mixed m.p.
comparison which was depressed; it can only be 5: 7: 8-trihydroxyflavone (VI).
Hattori’s product (Acta Phytochim., 1930, 5, 99 and loc. cit.; cf. Nierenstein,
idem, 1932, 6, 173; Hattori, idem, 176), on the other hand, which was obtained
by the action of hydriodic acid on wogonin, 5: 7: 8-trimethoxyflavone, 7: 8-
dimethoxy-5-ethoxyflavone and 2: 3: 4: 6-tetramethoxy-dibenzoylmethane,
had m.p. 226-227°, and was regarded by him as 5:7: 8-trihydroxyflavone;
although only acetyl derivatives were analysed.

A re-examination of the hydriodic acid demethylation of natural wogonin
(VII) gave a product with m.p. 247-248°, depressed by admixture with (VI;
m.p. 250-251°) but not depressed by addition of baicalein (m.p. 264°). Further,
this new product gave the characteristic alkali colour reaction for baicalein.
Hattori reports for his product (m.p. 226-227°) an alkali colour reaction similar
to that given by baicalein (Acta Phytochim., 1935, 5, 109). It thus appears
that Hattori’s product was contaminated with baicalein and that pure 5:7: 8-
trihydroxyflavone of m.p. 250-251° has been obtained for the first time in the
course of this work.

The disagreement among various workers in regard to the action of
hydriodic acid on 0-alkylated 5: 7 : 8-trihydroxyflavones is probably due to the
difficulty of isolation of pure products when dealing with small quantities of
material. It is suggested that demethylation is accompanied by opening of the
pyrone ring followed by ring-closure with formationofa 5: 6: 7-ora 5: 7: 8-tri-
hydroxyflavones or a mixture of both. Of interest in this connection is the fact
that 2: 3:4: 6-tetra- and 2: 3: 4: 6: 4'-pentamethoxydibenzoylmethanes give
nrixtures of 5: 6: 7- and 5: 7: 8-derivatives on treatment with hydriodic acid
(Bargellini, Gazzetta, 1919, 49, ii, 47; Hattori, Adcta Phytochim., 1931, 5, 219).

If these contentions are correct, then it is unsafe to assign a 5:6:7-
structure to an alkoxyflavone because it gives a 5:6: 7-trihydroxyflavone on
treatment with hydriodic acid, unless remethylation is carried out for the
purpose of further comparison; aluminium chloride would appear to be a safer
demethylating agent. In Part I (J.C.S., 1936, 591) emphasis was laid on the
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fact that demethylation of oroxylin-A with hydriodic acid gave baicalein; we
no longer regard this evidence of structure as cogent, and prefer to base the
constitution assigned to oroxylin-A on its colour reactions, and the corres-
pondence of its O-alkylated derivatives with those of baicalein.
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Synthesis of wogonin. Wogonin which has not previously been synthe-
sised was isolated by Takahashi (Chem. Zent., 1889, II, 620) from the roots
of Scutellaria -baicalensis Georgi. Its constitution was first investigated by
Shibata, Iwata and Nakamura (dcta Phyfochim., 1923, 1, 105) and later by
Hattori (dcta Phytochim., 1930, 5, 99) who assigned to it the structure 5:7-
dihydroxy-8-methoxyflavone (1 H,0; VII). Partial demethylation of (1II)
was effected with aluminium chloride under mild conditions (Gulati and
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Venkataraman, J.C.S., 1936, 267) with production of a dihydroxymethoxy-
flavone, having m.p. 200-201, not depressed by admixture with a sample of
authentic natural wogonin to which it corresponded in analysis and properties.
Methylation of the synthetic product with diazomethane gave 5-hydroxy-7: 8-
dimethoxyflavone, and with dimethyl sulphate and alkali, 5: 7: 8-trimethoxy-
flavone (IV; identical with the methylation product of I1I) with properties in
agreement with those described for these products by Hattori (loc. cit.).

(I1) was partially demethylated with aluminium chloride to a mono-
methoxy-ketone which is presumably the iretol derivative 2: 4 : 6-trihydroxy
3-methoxyacetophenone (VIII), the 5-methoxy-group being, it is assumed,
preferentially attacked. This ketone was benzoylated by the fusion method
in the hope of obtaining (I) but no definite product could be isolated.



