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Absolute Configuration of Pterocarpinoids

By Sub It0, Yuraka FujJisg, and AKIRA MORI
(Department of Chemistry, Tohoku University, Sendai, Japan)

THROUGH the reaction sequence described below,
we have correlated the stereochemistry of trifoli-
rhizin (I) [(—)-maackiain-§-p-glucoside] with that
of aucubin. In this way the absolute configura-
tion of almost all known pterocarpinoids has been
established.

Trifolirhizin tetra-acetate,® [a]p, — 137°, was

hydrogenolysed (H,/Pd under acidic conditions) to
its dihydro-derivative (II), m.p. 150°, [a]p — 12:0°,
and then ozonized (decomposition by H,0,) to give
an oilyacid (ITla), [a], — 22-1°, methyl ester (I1Ib),
liq., [edp — 39-9°, vpax 1785, 1738 cm.™!, bis-
hydrazide (IV), m.p. 160°, [a]ze — 11:5°, [0t]s4
— 15-6°, [a]ayy — 27-0°. (IIIa), (IIIb), and (IV)

1(a) J. B. Bredenberg and P. K. Hietala, Acta Chem. Scand., 1961, 15, 696, 936; (b) S. Shibata and Y. Nishikawa,
Chem. and Phaym. Bull. (Japan), 1963, 11, 167; (c) Y. Fujise, T. Toda, and S. Ito, ibid., 1965, 13, 93.
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were found to be identical in all respects with
(—)-paraconic acid? (resolved via the brucine salt)

N )
) G1=Glucose

C

10

[®]p — 60-4°, its methyl ester, [«]p, — 31-8° and its
bishydrazide, m.p. 168—169°, [a]g55.4 — 115-0°,*
respectively. Furthermore, (IV) was identical with
the paraconic acid bishydrazide, m.p. 167—168°,
[]an — 27-0°, [a)ass — 115-2°, obtained by the
Baeyer-Villiger oxidation of tetrahydroanhydro-
aucubigenone (V) followed by a permanganate
oxidation.?2 Since the absolute configuration of
aucubin and of the paraconic acid obtained from
it h s been established,® the R-configuration at
C-3 in (I) and (II) follows from the present work.

When the known cis-relationship at C-3 and
C-458 in (—)-maackiain (VI)* and its methyl ester
(VII)1b (pterocarpin) is taken into consideration,
our results lead to the clarification of the complete
absolute stereochemistry of (I), (VI), and VII).
Moreover, since all the known pterocarpinoids,

CHEMICAL COMMUNICATIONS

(+)-, (—)-, (£)-maackiain®® (also called inermin?)
and their glucosides, homopterocarpin,® phaseolin,®

(1)
AcGl:=Tetra-
acetylglucose

edulin,’® have only two asymmetric centres,
at C-3 and C-4, and since the sign of optical rotation
is entirely governed by the configurations at these
centres. The 3R,4R-configuration is suggested for
all (—)-pterocarpinoids; the 35,4S-stereochemistry
follows for the (+)-counterparts.
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* In Reference 2, the bishydrazide is erroneously reported to be dextrorotatory.
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