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SINTHESIS OF HINOKIFLAVONE
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In recent years a number of bisflavones having the skeleton of 4',5,7-trihydroxyflavone
(apigenin) have been isolated from the leaves of Coniferae. They are classified into bis-
flavonyls {ginkgetin, sciadopitysin, etc.) and bisflavonyl ethers (hinokiflavone (1) and its
methyl ethers (2)). Structure for ginkgetin (I) was already confirmed by synthesis (3).
This communication deals with a synthesis of hinokiflavone, a bisflavone from the leaves of

Chamaecyparis obtusa ENDL., for which a unique structure of a bisapigenyl ether (II, RaR'sH)

was proposed.

The key-intermediate for the synthesis was permethylated 3'-nitrobisapigenyl ethers II
(RwCH3, R'm NO2) and III (R=CHj, R'mNO3) readily accessible by coupling of phenolic
components VI (R'=H) and VIII (R'mH), respectively, with 3'-nitroactivated L4'-iodo-5,7-.
dimethoxyflavone VII in DMSO in the presence of K3CO3.

Synthesis of 4',8"-bisflavonyl ether II (RwCH3, R'= H). 2,3-Dihydroxy-4 ,6~dimethoxy-

acetophenone (IV, R=R'sH, R"mCH3) was prepared from 3,6~dihydroxy-2,4-dimethoxyacetophenone
(IV, R=CHj, R'sR" mH) (4) by monoacetylation (IV, R=CH3, R'mCOCH3, R"mH), methylation
with dimethyl sulfate in boiling acetcne in the presence of K;CO3 (Iv, R=R" =CHz, R! =CO0CH;),
partial demethylation with aluminum chloride in nitrobenzene at 100° for 10 min, (IV, R=H,
R'=COCH3, R" =CH3) followed by saponification. The phenolic component was anisoylated (IV,
R=R'= COC6H,0CH3 (p) R"=CHj), iscmerized to diketone V with KOH in pyridine, cyclized and
saponified to produce flavone VI (R'=m H). L '~Iodo-5,7-dimethoxy-3'-nitroflavone (VII) was
obtained from 2-hydroxy-4,6-dimethoxyacetophenone by L-iodo-3-nitrobenzoylation, diketonization
and cyclization.

The condensation of VI (R'mH) and VII was carried out by heating them in IM3O in the
Presence of K;C03 at 110 for 1 hr. to give IT (RaCH3, R'=N0) (m.p. 275°, 85%). The 3'-
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nitrobisflavonyl ether was reduced to smine II (R =CH3, R'=NH) by Na2920, in aqueous DMP,
dlascrassh and bectmpossd WYp WS Ty 1o shws 11 $B=TH, B = Imp 28, 1D, wd
was provea to de dillterent lrom peritemedtnyi etner o naturdl nindkiYiawvone.

Synthesis of 4',6"-bisflavonyl ether III (RmCH3, R'wH) and its demethylation product.
hinokiflavone (III, R=R! =H) An alternative bisflavonyl ether having the 4'6"-ether
linkage has now Deen aynidesizsd by 3 AWVIar yrowks BssnySbed 2poye, Tops, I IV-2ilov-

bisflavonyl ether III (RmCH3, R=NO2) (m.p. 283", 80%) obtained by the condensation of
6-hydroxy-4',5,7-trimethoxyflavone (VIII, R'=H) (5), with VII was reduced, diasotized
and @scompossd To shys permetpiated b, BN B sYiaven etner IT1 SRy, Bw) imp 2D,
34%), which was identical with pentamethyl ether of natural hinokiflavene (m.p., mixed m, pe.
and Ti spectra). The synthesized methyl ether upon demethylation by means of HI.Ac2U at 130"
~ 140" for 3 hrs. finally gave &' ,6"-bisapigeny1 ether (111, R=R'= H) (m.p. 343°) identical
with natural hinokiflavone. Structure of hinokiflavone has now been established.
Demethylation of 4',8"-bisflavonyl ether with simultaneous re t_to 4',6"isomer
4',8%-Bisflavonyl ether II (Re=CH3, R'= H) was converted into the bisflavone identical
with natural hinokiflavone, when demethylated by means of HI.-Ac20 as above, under conditions
which may be expected to bring about a Wessely-Moser rearrangement in flavonoids, coumarins,

xanthones s ete.
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