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As an analogous nitro-dealkylation, an anomalous nitration (nitro-dealkylation and
nitro-deacylation) in polyalkylacyl-benzene series was reviewed,® and, recently, Cambie
reported that nitration of 12-acetyl ester (V) yields methyl 12,14-dinitrodehydroabietate
(nitro-deacylation) and methyl 12-acetyl-13-nitrodeisopropyldehydroabietate (nitro-de-
alkylation).3?) However, there is a difference in the relative positions of isopropyl and car-
bonyl between X (meta) and Cambie’s substrate (V) (ortho). Furthermore, it is interesting
that nitro-deacylation type reaction did not occur at C-8 in X.

Application of this nitration reaction to other systems and under different conditions
is being examined.
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Synthesis of (+)-’Ft‘1'kugetin Heptamethyl ‘Ethéf

In recent years, new biﬂavonmds having a carbon-carbon lmkage between ring C and
ring A’ have been found in the heartwood and bark of Guttiferae plants.V

Fukugetin is a flavonoid pigment occurring in the ‘bark of Garcinea spicata Hooxk. {.
(Guttiferae). The structure, which has been under investigation for several decades, has
recently been shown to be 3-luteolin-(8")-yl-naringenin (I).2 We now report the total syn-
thesis of (&)-fukugetin heptamethyl ether (II) for the structure confirmation.

The first step of the synthesis was chloromethylation of 2-hydroxy-4,6-dimethoxyaceto-
phenone (III) with chloromethyl methyl ether in acetic acid to prepare a chloromethylace-
tophenone derivative (IV), mp 133—135° (decomp.) (57%). The position of the chloro-
methyl group in IV was established by the fact that palladium charcoal-catalyzed hydro-
genolysis of IV gave the known 2-hydroxy-4,6-dimethoxy-3-methylacetophenone (V).®
IV was converted to a cyanomethyl compound (VI), mp 156—157° and then to a 3,4-di-
methoxybenzoylester (VII), mp 202—203°. VII was rearranged with potassium hydroxide
in pyridine (Baker-Venkataraman rearrangement) to produce a diketone (VIII), mp 180—
182°. Treatment of VIII with sulfuric acid-acetic acid-water afforded 3',4',5 7~tetramethoxy~
flavon-(8)-yl-acetic acid (IX), mp 276—278° (849%,).

Ketoflavone (X), a key intermediate for the synthesis of II, was shown to be obtained
conveniently by the Fries rearrangement of a ester (XI), readily obtainable from the flavonyl-
acetic acid (IX) and phloroglucinol dimethyl ether (XII) by means of triphenylphosphine-
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tetrachloromethane-fert organic base.® Thus, the acid (IX), the phenol (XII), triphenyl-
phosphine, tetrachloromethane and triethylamine were refluxed together in chloroform for
one hr to afford the ester (XI), mp 196—197° (429%), which was left standing with aluminum
chloride in nitromethane at 0—5° for 48 hr (Fries rearrangement). After usual work-up
the subsequent purification of the product was achieved through silica gel chromatography
using chloroform as solvent to yield the ketoflavone (X) on concentration of the elute as
colorless prisms, mp 238—234 (lit., mp 220—221° 2)) (41%,). FeCl; test: violet brown and
Mg+ HCI test: red. '

Condensation of the ketoflavone (X) with anisaldehyde in the presence of potassium
hydroxide gave a chalcone (XIII), mp 135—137° (lit., 134—136°,» 180°9) in a low yield.
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FeCl, test: dark brown, Mg-+HCl test: red and SbCl; in CCl, test®: intense red. The chalcone
was finally cyclized by boiling with 2.5% sulfuric acid in acetic acid for 10 min to give the
flavonylflavanone (II) as colorless needles from methanol, mp 212—218° (lit., 210°,9 212—
213° 7). FeCl, test: negative and Mg-+HCl test: red. On the basis of melting points, mixed
melting points and spectral data of infrared (IR) (Nujol) and nuclear magnetic resonance
(NMR) (CDCly), the ketoflavone (X) and the flavonylflavanone (I1) were shown to be identi-
cal, respectively, with the ketoflavone and (z)-fukugetin heptamethyl ether obtained from
natural sources. - All compounds gave satisfactory elemental analyses.
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