Tetrahedron Letters No.35, pp. 4199~4201, 1966. Pergamon Press Ltd,
Printed in Great Britain,

A STRUCTURAL ISOMER OF PELTOGYNOL TRIMETHYL ETHER; 3-HYDROXYCOUMARAN..
2-SPIRO~3f~ISOCHROMANS, A NEW CLASS OF SYNTHETIC LEUCO-

ANTHOC YANIDINS,

By J.W. Clark-lewis and D,C, Skingle

The Flinders University of South Australia

(Received 21 June 1966)

Reduction of the flavame (Ia), m,p, 267°, with lithium sluminium
hydride in ether has been found to yield 3~hydroxycoumaran-2-gpirom
3tuisochroman (3-hydroxy-4,5,5!,6!'-tetrahydro~2,3=benzofuran=-5-spiro=
6131 41_benzo-2'H-pyran )(ITa), m,p. 171=172°, and the T-methaxy-
flavone (Ib), m.p. 291-292?, and trimethaxy analogue (Io), m.p. 322°,
were similarly converted into the spirans (ITb and IIc), m.ps. 169—170°
and 201.5-2020. Thege spirans easily undergo cleavage with acid to the
isochromens, as expected from their ketal structures (II), and subse-
quent ring closure snd dxidation occurs readily to yield the flavylium
salts (III), The trimethoxyspiran (IIc) has slready been desoribed
(1) a8 a sterecisomer of peltogynol trimethyl ether, end was converted
(1) into peltogynidin trimethyl ether (IIIc),

The structure of the flavone (Ia), obtained by standard methods,
was confimed by infrared spectroscopy and mass spectrometry (parent ion
264); the reduction product (ITe) gave the parent ion at :254 mass units,

The spiran structures of the reduction producte (II) were inferred
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initielly from examination of the n,m.r. spectrum of the spiran (IIe),
which appeared chromatogrephically homogeneous (t.l.c.) but in solution

in deuterochloroform occurred as a mixture of the cis-isomer (83%) and
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the trans-isomer (177)(cis and trans refer to the configuration of the

3hydroxyl relative to the isochrom.a.n-o). The two methylene groups
absorbed as AB quartets, and double irradiation showed that the 3-proton
and the low- and high-field methylene groups were not coupled, thus
cstablishing the spiran structure (IIa), The low-field quartet (JAB 15.4
/sy 0, 5.08, o 4,80 p.p.m, in both isomers) was superimposed on the
sigral of the 3-proton (8%)) of the cis-isomer at o 4,91 and the 3~proton
(17%) of tle trans-isomer at ¢ 4.74 p.p.m. The high-field quartet
appeared uns;mmetrical due to superposition of the quartet due to the
cis-iscmer (JAB 17.6 ¢/s, o, 3,18, Y 3,10 p.p.m.) on that due to the
traps-isoror (7,5 17.6 ofs, ¢y 3,11, AaAB less than 1,0 ¢/s) and
integrat}on of this region confirmed the ratio of isomers (83:17), The
hydroxyl proton also absorbed in this region (¢ 2,77 DepeMe)e Examina-
tion of molels slows that the 2-hydroxyl group in the cis-iscmer is

symmetrically placed with respect to the C-CHZ-Ar group responsible
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for the high-field quartet ( AOAB 10,7 ¢/s), but wnsymmetrically
placed in the trens-isomer ( AOAB less then 1.0 c/s), and this
evidently accounts for the difference in AGAB in the two isomers,
The cis-methoxyspiran (ITb) similarly showed high~ and low-field
quartets in its n,m,r, spectrum but equilibration to the trens-isomer
(17%) occurred only during deuterium exchange. The spectrum of the cis-
trimethoxyspiran (IIc) was simpler because the two methylene absorptions
occurred as singlets (o 3.12 and 4.92 p.pem.), with small shoulders on
the high-field sides attributed to a very small proportion of the trans-
isomer; the proportion of trans-isomer increased slightly during
deuterium exchange,

The flavylium salts derived from the spirans (I1Ia,b, and c) were
yvellow, orange, and carmine red respectively, and the flavylium salt
from the spiren (IIc) was indistinguishable from peltogynidin trimethyl

ether in colour and R, on paper chromatograms, Peltogynol trimethyl

F
ether was prepared by methylation of peltogynol extracted from Pel togyne
orphyrocardia, and its n.m.r, spectrum (.12,3 10.1 ¢/s, Js 4 845 c/s)
unequivocally confimed the 2,3-trans-3,4-trans-configuration (2),
3-Hydroxy~2=-benzyloxy-2~benzylcoumarans, analogous to the spirans
(I1) but lacking the ether bridge to the 2-aryl ring, may be expected to

yield normal flavylium salts on treatment with acid in the presence

of oxygen, and thus represent a new general class of leucoanthocysnidin,

We are grateful to Dr, T.M, Spotswood for the doutle irradiation

experiment and to Dr. H,M. Fales and Dr, J.,5, Shannon foar mass spectra,
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