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The literature contains a number of tvotal syntheses ot visnagin
(I), a constituent of Ammi visnaga L., most of which (1) are based on the .
initial elaboration of a suitably substituted benzofuran derivative follow-
ed by the construction of g 2-methyl-F-pyrone moiety linecrly onto it.
Two syntheses (2,3) start from a ready-built chromone residue and proceed
by formation of the furan ring.
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In the present work, a synthesis of visnagin was realized by the
use of 2-methyl-S-methoxy-6-formyl-7-hydroxychromone (II) by condensation
with diethyl bromomalonate. When the reaction was conducted in a boiling
acetone solution containing potassium carbonate for 3C hours, 2-methyl-5-
methoxy-6,7-(2',3'=furo)-chrouone~5'-carboxylic acid ethyl ester (III)

(n.p. 188-190°) resulted. . Reducing the reaction period to L2 hours gave
a mixture of III and the dicarboxylic acid diethyl ester IV (m.p. 168-170°);
the latter was the sole procduct from a condensation pertformed in ethanolic
solution containing potassium hydroxide. The structure III finds support
in the n.m.r., spectrum (4) which contains a slightly broadened and shorten-
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ed signal at 96.01 (C-3 proton), 7.76 {C-9) and 7.20 (furanoid p-proton
at C-6); the latter two signals exhibit long range coupling effect which
doubles each (J’G9 = 1.5 c.p.s.). |, That IV 1s an intermediate towards the
formation of III in the potassium carbonate experiment was proven by
eftectins this transtormation (IVeeese III) by the action ot tGhe carbonate
alone. The structure of IV is supported by n.m.r. data which show
signals arising from two ethyl, one methoxyl and one methyl groups along
with a singlet (85.96) due to the C-3 proton and one ( 86.47) due vo the
single benzenoid proton (C-9), but the spectrum, surprisinely, contains
no evidence for hydroxyl group and was not changed upon treatment with
D20 or after heating (800). The formation of intermediates (not iso-
lated) with structures analogous to IV was previously assumed (5) to take
place during the synthesis of some benzofuran derivatives by condensation

of a suitable salicylaldehyde with diethyl bromomuionate.

Qubsequent sgponification of the ester groups in III and IV .
with mineral acid was found to be considerably influenced by the nature
of solvent. Thus while hydrolysis with ethanolic hydrochloric acid
affected only the C-5 methoxyl group in III (to give V, m.p. 213—2140),
the use of agueous solution affected both ester and ether groups, giving
rige to VI (m.p. 315—3180) from III, IV and VII, Methylation of VI with
diazomethzne gave the ester VIII (r.p. 277-279°), and with metnyi ioaide
gave the ether-~ester IX (m.p. 223—2250). The desirable S5-methoxy tree
carboxylic acid (VII) was obtained (meDs 295-297°) cnly by caretul savoni-
fication of III with sulphuric acid in acetic acia solution, Final decar-
boxylation ot VII with copper bronze in guinoline solution afforded
visnagin (I), which was identical with thne natural product (mixéd MeDey

159—1400, and IR spectra), in reasonable yield.

A formal ftotal synthesis of visnagin was also realized starting
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from 2-methyl—5,7-dihydroxy-6;formylchromone (X) which has been prepared
(3) from phloroglucinaldehyde through condensation with ethyl acetoacetate
in diphenyl ether by a modification (6) of the original Simonis () and

Mentzer (8) reactions., Conaensation of X with diethyl bromomalonate, not
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ranazeable in acetone-potassium carbonate, was made in ethanolic alkoli
to give a miture containing the S~hydroxy analogue of IV. Saroniticat-
ion with potassium carbonate or hyarochloric acid in acstone solution
afforded a mixture comprising V which was then methylated to III. Trons—

formation into visnagin then follows as described hetorc via VII.

Satisfact'ory elemental analysis and spectral date were obtain—

ed for ail products.

We are aeeply indebted to Proressor A.7.,Rohertson (University
of Sydney) for the nem.r. measurements (made in CD013, with refersnce to

T.M.8).
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