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THE STRUCTURE OF PALASONIN
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Palasonin, a principle isolated from the seeds of Butea frondosa, has
been shown to be exo-cis-3,6-epoxy-l-methylhexahydrophthalic anhydride (desmethyl-

cantharidin) (I).

Raj and Kurup (1) recently examined the seeds of Butea frondosa, an
Indian tree, for anthelmintic substances and described the isolation of a compound
m.p. 106-108° which they named palasonin. Elemental analysis, IR and NMR spectra,
and the formation of several derivatives led them to the conclusion that palasonin
had the molecular formula CjgH,,0¢ and possessed an orthodicarboxylic acid, a
lactone, and a gem dimethyl group.

By a similar procedure we obtained a compound m.p. 109-111°. Found:
C, 59.45; H, 5.32. Calc. for CoHy04: €, 59.33; H, 5.53. The IR and NMR spectra
were identical to those published for palasonin. IR, 1780, 1850 crn._1 (anhydride),
NMR (100 Mc/sec, CDClz) (Fig. 1), 1 H double doublet 5.11 T%J23.5 cps, Jy7 1.5 cps)
(0—%—%-), 1 H double doublet 5.243‘(J75 4 cps, Jy5 1 cps) (O—%-?—), 1 H singlet
7.3§;H(H-%_c=o), 4 H complex multiplet 8.35 'Z’(H—%—(;:{—H), 3 H s}i‘ngi*é’t 8.57 7 (~CH3).
The assignment of the smaller coupling in the dosblet of doublets is not certain.
Bridgehead interactions are the most probable (2,3) although a recent publication
(4) claimed a 1-3 interaction, i.e. J,g5 of 1 cps, in a similar structure. The
mass spectrum exhibited a molecular ion peak at m/e 182 and the expected frag-
mentation pattern. The exo anhydride structure was preferred for two main reasons.

(a) The methine proton H; appears as a singlet at 7.387. A model indicates
an almost 90° dihedral angle between this endo proton and the adjacent
proton H,, justifying the absence of coupling.

(b) The NMR spectrum in benzene showed an 88 cps shift of the methyl protons
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(FIG. 1)

to a higher? value over the spectrum in CDCl,. Cantharadin showed a

similar shift of 78 cps (5).

Optical activity was demonstrated as a small positive Cotton effect at
227 mp. The IR, NMR and mass spectra of cantharidin closely resembled the spectra
of palasonin.

Further structural evidence was obtained from the phenylimide derivative
(II) m.p. 204-205°. Found: C, 70.23; H, 5.66; N, 5.56. Calc. for C15H15N03:

c, 70.02; H, 5.88; N, 5.44. IR 1700, 1770 cm._l {(imide), no other carbonyl.
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NMR (100 Mc/sec, CDC1l3) (Fig. 2), 5 H complex multiplet 2. 67’fkaromatic protons),

1 H double doublet 5. 151'(J 5 cps, J 1.5 cps) (O- C C-), 1 H double doublet

27
[}
5.25 (J,5 4 cps, J72 1 cps) (O- ﬁ g ), 1 H singlet 7. 482’(H-C -C=0), 4 H complex
multiplet 8. IBI/(H C C -H), 3 H s1ngfet 8.57{ (-CH ) The mass spectrum showed
HH
a molecular ion peak at m/e 257 with a feasible fragmentation pattern.

Palasonin is of some biogenetic interest in that it is closely related

to cantharidin, a vesicant principle found only in certain beetles.

o
H3 H2 (o]
Hs LN,
He 7
CHy
(I1)
ARt et A S A B A B ——
T ) v 1 ) v
L) m 00 00 '>;>

-




1974 No.16

ACKNOWLEDGMENT S

We wish to thank Mr. R. N. Boos and his staff for microanalyses,
Dr. George Albers-Schonberg and Mr. J. Beck for mass spectra and Dr. Byron Arison
for NMR spectra.
REFERENCES
1. R. Kaleysa Raj and P. A. Kurup, Indian J. Chem., 5, 86 (1967).

2. Pierre Laszlo and Paul von Ragué Schieyer, J. Amer. Chem. Soc., 86, 1171
(1964).

3. Didier Gagnaire and Eliseo Payo-Sweiza, Bull. Soc. chim., 2627 (1963).
4. Thomas K. Hall and Paul R. Story, J. Amer. Chem. Soc., 89, 6759 (1967).

5. J. D. Connolly and R. McCrindle, Chem. and Ind., 2066 (1965).



