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FURTHER EVIDENCE FOR THE STRUCTURE OF BIANFUGECINE1
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Abstract The structure of bianfugecine was unequivocally
represented by formula (2) by chemical correlation of bianfuge-

cine (2) with structurally established menisporphine (1l).

At the present time, five oxoisoaporphine type alkaloids possessing a new 7H-

dibenzo[de, hlquinolin-7-one skeleton have been isolated from Menispermum dauricum
2-5

DC. (Menispermaceae)}. Their structural establishment depended mainly on com-

parison of their proton nuclear magnetic resonance (1H-NMR) spectra with those

of the corresponding oxoapeorphine type alkaloids.z'A

For example, menisporphine
(1) and bianfugedine (3) were compared with 1,2,9-trimethoxyoxoaporphine (4) and
lanuginosine (5), respectively.: Unequivocal evidence, however, for the structure
of this type alkaloids came froﬁ their synthesisz'S and chemical correlation of
the alkaloid concerned with structurally established this type alkaloid.5

The studies on the alkaloidal constituents of the same plant in China resulted
in isolation of bianfugecine (2). The oxoaporphine type alkaleild possessing
the same functional groups as those of bianfugecine having the -oxoisoaporphine
skeleton has not been known and the structure of bianfugecine was presumed only

by comparison of 1

H-NMR data of bianfugecine with those of menisporphine (1) and
lanuginosine (5).4 Therefore, more uneguivocal structural proof was reguired.
In the present paper, the authors wish to report chemical correlation of bianfuge-
cine (2) with menisporphine (1), which provided further evidence for the structure
of bianfugecine (2).

Catalytic hydrogenation of menisporphine (1) in the presence of platinum oxide
as catalyst in acetic acid afforded yellow plates, mp 199-201°C. Compared with

the lH—NMR spectrum of this product with that of menisporphine (1), the most low-
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field methoxyl signal of menisporphine (1) at é§ 4.15 disappered in the spectrum
of the product and in the aromatic proton region, a singlet (& 7.40) due to C4—
H in menisporphine (1) appeared as a doublet (J = 2.5Hz) at & 7.37 in the product,
and one additional aromatic proton signal appeared at § 8.22 as a doublet {(J =
2.5Hz) in the product. Accordingly, this product is represented by 5,9-dimethoxy-
7H-dibvenzolde, h]quinolin-7-one (2), which was generated by removal of the most
hindered methoxyl group at the C-6 of menisporphine (1), and the analogous de-
methoxylation by c¢atalytic hydrogenation had occcurred in the case of 1,2,9,10-

6

tetramethoxyoxoaporphine (6) to afford 2,9,10-trimethoxyoxocaporphine (7). All

spectral data of this product [ultravielet (UV) spectrum, infrared (IR} spectrum,

lH—NMR and mass spectra (MS)] were superimposable with those of the naturally

occurraing bianfugecine. Consequently, the structure of bianfugecine is now un-
equivocally represented by the formula (2}, The biogenetic route for bianfugecine
(2) in plant is probably shown in chart. Ia this biogenetic pathway, removal

of the O-substituent at the C-7 position of the benzyltetrahydroisoquinoline 1s

very seldom except the morphine~thebaine type alkaloids.

EXPERIMENTAL
The melting point was measured on a micro melting point hot stage apparatus and
are uncorrected. UV and IR spectra were recorded on a Hitachi 323 spectropheto-

meter {in the solution of 95% EtOH) and on a JASCO IR-G spectrometer {in CHC13),

respectively, IH—NMR spectra were recorded on a JEM-FX 200 spectrometer in CDC13,
with tetramethylsilane as an internal standard. Abbreviations used: s = singlet,
d = doublet. MS were determined using a Hitachi RMU-6E instrument with a direct
inlet system. Column and preparative TL chromatographies were performed by the

use of Merck Silica gel 60 (70-230 mesh) and 0.25 mm thick Merck Silica gel 60F-
254, respectively,

Catalytic Hydrogenation of Menisporphine (1) A mixture of menisporphine (1)

(16.1 mg) and platinum oxide (ca. 5 mg) in acetic acid (5.0 ml) was stirred at
room temperature under a hydrogen atmosphere for 1 h, The catalyst was removed by
filtration and the filtrate was made alkaline with 10% aqueous NHaOH solution
and extracted five times with CH2012. The extract was washed with water, dried

over Mg30, and evaporated. The residue was purified by silica gel column chromato-

graphy; elution of the column with ethyl acetate-CHC1l, mixture (l:5) gave crystals,

3
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which were recrystallized from MeOH to afford as yellow plates, mp 199-201°C [Yield

11.0 mg (75.4%)]. UV xiggﬂ nm (loge ): 254 (4.54), 268 (sh, 4.34), 288 (4.26),

291 (sh, 4.25), 318 (4.25), 331 (sh, 4.27), 382 (sh, 4.32), 420 (4.37). IR

veHCly uh: 16ss (b=b-C=0), 1610. lH-3MR (CDCL,) 8: 3.96 (3H, s, OCH,), 4.01
(3H, s, OCHy), 7.31 (1H, dd, J = 3.0, 9.0Hz, C, -H), 7.37 (1H, d, J = 2.5Hz, C,-
H), 7.55 (1H, 4, J = 5.5Hz, C4-H), 7.81 (1H, d, J = 3.0Hz, Cg-H), 8.23 (1K, dq,
J = 2.5Hz, Cg-H), 8.61 (1H, d, J = 5.5Hz, C,-H), 8.79 (1H, d, J = 9.0Hz, G ,-H).

MS w/z (Z): 291 (M', base peak), 290 (M*-1, 10,03, 276 (M*-cH,, 16.8), 261 (M*-

3!

CH,0, 9.7), 248 (276-CH,-CO0, 6.4), 233 (2.6), 220 (11.1), 190 (6.2}, 177 (9.3),

2

146 (1.1}. Anal, Calcd for C18H13N03: ¢, 74.21; H, 4.,50; K, 4.81., VFound: C,

74,74; H, 4.,43; N, 4,80,
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