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The Identification of Lisetin as a Cournaronochrornone and the 
Relation of Lisetin to the Isoflavone, Piscerythrone 

By C. P. FALSHAW and W. D. OLLIS 
(Department of Chemistry, The University, Shefield) 

LISETIN was first isolated1 from the root bark of 
Jamaican Dogwood, Piscidia erythrina L., and was 
tentatively formulated as CZsH2aO8. In continua- 
tion of our studies2s3 on this plant, we have re- 
examined lisetin and established its relation to a 
new isoflavone, pi~cerythrone,~ also isolated from 
the same plant. 

Lisetin [C,,H,,O, = Cz,H,,03(OH) ,(OMe)] 
formed a triacetate and a trimethyl ether and the 
n.m.r. spectra of these derivatives clearly indicated 
the presence of a yy-dimethylallyl group5 as an 
aromatic substituent, and three aromatic protons. 
Thus lisetin could be represented by the partial form- 
ula [(C1503) (H),(Me,C=CHCH,-) (OMe) (OH) 3]. 

On empirical grounds, lisetin might have been a 
coumaronocoumarin (vco 1700-1 730 cm.-l) of 
which several natural representatives are known,6 
but the infrared spectra of lisetin (vco 1653 cm.-l), 
its trimethyl ether (vco 1660 cm.-l), and its 
triacetate (vco 1665 cm.-l) excluded this. The 
infrared and ultraviolet spectra of lisetin and its 

bonded carbonyl group and the oxygenation 
pattern shown in (I). 

Of the three aromatic protons indicated by the 
n.m.r. spectra of lisetin and its derivatives, two 
formed an AB system ( J  = 2.5 c. /sec.) characteris- 
tic of meta-related protons. Comparison of the 

(VI) R=H 
(VII) R=Me 

derivatives indicated that i t  was isoflavonoid in 
type, but its oxidation level excluded its formula- 
tion as an isoflavone. However, the spec t roscopi~~~~ 
evidence and biogenetic analogy6s8 suggested that 
lisetin was a coumaronochromone with a hydrogen 

chemical shifts of this pair of protons in lisetin 
triacetate (T 3-08 and 2-64) and lisetin trimethyl 
ether (7 3-59 and 3-42) with appropriate models9 
placed two hydroxyl groups in positions 5 and 7 
(see I). I t  followed that the methoxyl group and 

* The numbering used in this and subsequent formulae was adopted t o  conforin with the usual numbering of the 
isoflavone skeleton. 
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the third aromatic proton must be placed on ring B. 
The singlets due to this proton in lisetin trimethyl 
ether (T 2.42) and lisetin triacetate (T 2.48) are 
remarkably deshielded for a 1,2,ktrioxygenated 
benzene derivative and this suggested that this 
proton was in the deshielding cone of the carbonyl 
group.1° This proton was therefore placed in 
position 6’ and the similar chemical shifts (T 2.42 
and 2.48) of this proton in lisetin trimethyl ether 
and the triacetate required the methoxyl group 
of lisetin to be placed in position 5’. The constitu- 
tion (11) was then proposed for lisetin and this was 
confirmed by the following experiments. Alkaline 
hydrolysis of lisetin trimethyl ether (111) gave the 
4-hydroxycoumann (IV) which with acid gave the 
isomeric 4-hydroxycoumarin (V) . Similarly the 
acid-catalysed cyclisation of lisetin (11) gave 
isolisetin (VI) and alkaline hydrolysis of isolisetin 
dimethyl ether (VII) gave the 4-hydroxycoumarin 

The new isoflavone, piscerythrone (IX), occurs in 
the same plant with lisetin (11) and the direct 
transformation (IX -+ 11) has been achieved in 

(VIII). 

good yield (35%) by oxidation with alkaline 
potassium ferricyanide. 

Lisetin (11) is a new type of natural product 
which may be regarded as a further variants,* upon 
the isoflavonoid theme; the occurrence of lisetin in 
other plants of the Leguminosae family has been 
estab1ished.u The ferricyanide oxidation of pis- 
cerythrone (IX) to give lisetin (11) may be regarded 
as a model for the biosynthesis12 of natural cou- 
maronochromones. This pathway presumably13 
involves the diradical (X) , which by intramolecular 
coupling yields the quinone methide (XI), which is 
transformed (XI, see arrows) into lisetin (11). 
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