Bioorganic & Medicinal Chemistry Letters, Vol. 5, No. 8, pp. 821-822, 1995
Pergamon Copyright © 1995 Elsevier Science Ltd

Printed in Great Britain. All rights reserved
0960-894X/95 $9.50+0.00

0960-894X(95)00123-9

Isosinococuline, a Novel Antitumor Morphinane Alkaloid
from Cocculus trilobus
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Abstract: An amiturpor alkaloid, isosinococuline 2, has been isolated from the rhizomes of Cocculus trilobus.
Its structure was elucidated by spectroscopic methods and chemical reactions.

We have previously reported the isolation and the structure elucidation of an antitumor alkaloid,
sinococuline (1), as an active principle of the native Japanese plant Cocculus trilobus.! Since alkaloid 1 shows
promising antitumor activity against animal tumor models, we have further investigated this plant to identify the
active congeners. An intensive search of the methanol extract of the thizomes of this plant led to the isolation of
the new alkaloid isosinococuline (2). In this communication, we describe the isolation and the structure of this
alkaloid.

The alkaloid was found in the more polar fractions of the silica gel column chromatography (CHCl3—
EtyNH, gradient elution) than those containing 1 and was isolated by repeated preparative-TLC (SiO;, CHCl3~
Et;NH, 3:2) and alumina column chromatography (CHCl3-MeOH, 3:1).2

Isosinococuline (2) is a crystalline powder (mp 149-151 *C, decomp.; [«]26p -66.0 * (¢ 0.31,
MeOH)) whose molecular formula was deduced as C1gH23NOs, identical to 1, from high-resolution EIMS (M*
miz 333.1591, A —1.5 mmu). The TH NMR (500 MHz) spectra of 1 and 2 taken in CD30D are similar, two
characteristic methoxyl singlets (8 3.72 and 3.83) and three methine protons (& 3.93, 4.34 and 4.40) connected
to hetero atoms are observed.3 The main differences are in the aromatic protons. Whereas the two aromatic
protons of sinococuline (1) appeared as a pair of doublets (& 6.53 and 6.75, J = 8.3 Hz), the corresponding
protons of the alkaloid showed two singlets (§ 6.63 and 6.71), indicating the two aromatic protons in the
alkaloid being para to each other. Further intensive study using the 2D NMR technique (H-H COSY, HMQC4
and HMBC?) revealed the connectivity of each proton and carbon, and thus established the positions of the two
methoxyl groups at positions 2 and 8. The observed ring A substitution of 2 is unique and rare since the
morphinane skeleton is biogenetically constructed through phenol oxidation coupling.67 The above
experiments also established the three methine protons at positions 6, 7 and 9. Since the chemical shifts and
coupling constants of these resonances are quite similar (< A 0.09 ppm and < A 0.7 Hz) to those of 1, the
presence of two hydroxyl groups at positions 6 and 7 were deduced. The stereochemistries of these hydroxyl
groups were both determined to be B-configurations by the observation of strong NOESYPHS correlations
between H-6 and H-15¢ and between H-6 and H-7 (Figure 1). The cis relationship of these two hydroxy!
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groups was further supported by the formation of the cyclic thiocarbonate 59 (Jue, 17 = 6.8 Hz) which was
derivatized from 2 through cyanamide formation (3) [BrCN (1 equiv), i-ProNEt (1.5 equiv), MeOH, r.t,, 12 b,
69%]), O-p-bromobenzylation (4) [p-bromobenzyl bromide (2 equiv), K2CO3, acetone, r.t,, 3 d, 95%] and
successive treatment with 1,1'-thiocarbonyldiimidazole [2 equiv, benzene, reflux, 3 d, 55%]. The absolute
configuration of 2 has been assigned to be the same (65,75,95,135) as that of 1 because of the close
similarities in their CD spectra.10

A preliminary in vivo study against P-388 leukemia in mice showed 7/C = 146% for 2 at the 25 mg
kg1 day-! level.1l The isolation of the alkaloid 2 possessing a different substitution pattern on ring A from 1
provides valuable information on the structure~activity relation study and for designing a more promising
candidate for this class of antitumor agents.
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