3982 Vol. 34 (1986)

Communications to the Editor

[ChenL Pharm. BulLJ
34( 9 )3982—3985(1986)

(+)-13B-HYDROXYMAMANINE, A NEW LUPIN ALKALOID FROM
MAACKIA AMURENSIS VAR. BUERGERIl)

Kazuki Saito,”’? Sih Tsai,? Shigeru Ohmiya,® Hajime Kubo,P?
Hirotaka Otomasub and Isamu Murakoshi?

Faculty of Pharmaceutical Sciences, Chiba University,a Yayoi-cho, Chiba 260,
Japan and Faculty of Pharmaceutical Sciences, Hoshi University,b

Shinagawa-ku, Tokyo 142, Japan

A new lupin alkaloid, (+)-13g-hydroxymamanine, was isolated from

the stems of Maackia amurensis var. buergeri (Leguminosae). Its

structure was determined by spectroscopic analysis and by chemical
transformation to its acetate and N-oxide.
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As a result of screening plants belonging to the Leguminosae for lupin
alkaloids, a new alkaloid, (+)-13B-hydroxymamanine 1, was isolated from Maackia
amurensis Rupr. et Maxim. var. buergeri C. K. Schn. (Leguminosae), which is a
deciduous tree widely distributed in Eastern Asia. In the present communi-
cation, we report the structure elucidation of 1 by spectroscopic data of this
compound, its acetate 2 and N-oxide 3.

The new alkaloid 1 was isolated from the fresh stems of M. amurensis by
repeated silica gel chromatography in a yield of 0.0077% of the fresh weight as a
colorless amorphous solid, [a]D17 +31.2°% (c=0.107, CH3OH).2) The molecular
formula, 015H22N203 (M+, m/z 278.1651, calc. 278.1629), was established by high
resolution electron impact mass spectrometry (HREIMS). The IR spectrum of 1
showed the bands 3100-3500, 2800-3000, 1650, 1610 and 1550 em™! and the UV
spectrum revealed absorption maxima at 304 (log £=3.82) and 226 nm (log ¢=3.83).

Both of these indicate the presence of a 2-pyridone moiety in the molecule.3’4)
In the HREIMS, fragment peaks were observed at m/z 261 (7%), 260 (6),
247(9) and 229 (13). These peaks were assigned to M+-OH, M+-H20, M+-CH20H and

M+-CH20H-H20, respectively, suggesting the presence of hydroxy and hydroxymethyl
groups in the molecule. The predominant fragment peaks at m/z 121 (64%) and 100
(base peak) were assigned by HREIMS to 6 (C7H7NO) and 7 (C5H10NO). These data
indicate that 1 has a 2-pyridone moiety and quinolizidine ring substituted with
hydroxy and hydroxymethyl groups. Thus, compound 1 is assumed to be a hydroxy
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1: R1=OH, R2=H, R3=lone pair
2: R;=0COCH;, R,=COCH,, Ry=lome pair
2: R1=OH, R2=H, R3=O
4: R1=H, R2=H, R3=lone pair
5: Ry=H, R,=H, R;=0
+
HN
+
0" "N CH2 ~ SOH
H H
6: m/z 121 (C7H7N0) 7: m/z 100 (C5H10NO)
Table. 13C-NMR Data of the Compounds 1 to 5 (67.8 MHz)
Carbon Chemical shift Difference of Chemical shift
number (ppm) chemical shift (ppm)
2 166.5 (s) 165.3 (s) +1.2 165.6 (s) 166.4 (s) 164.8 (s)
3 118.2 (d) 117.5 (d) +0.7 117.8 (d) 118.9 (d) 118.9 (d)
4 143.7 (d) 141.8 (d) +1.9 141.7 (d) 143.7 (d) 141.8 (d)
5 105.2 (d) 104.2 (d) +1.0 103.6 (d) 105.8 (d) 104.3 (d)
6 152.7 (s) 151.1 (s) +1.6 150.9 (s) 150.6 (s) 148.2 (s)
7 40.5 (d) 39.9 (d) +0.6 39.5 (d) 36.0 (d) 34.6 (d)
8 32.8 (t) 32.4 (t) +0.4 29.4 (t) 31.6 (t) 31.5 (t)
9 44.6 (d) 43.4 (d) +1.2 40.7 (d) 39.2 (d) 37.9 (d)
10 63.9 (t) 63.8 (t) +0.1 65.4 (t) 63.1 (t) 62.5 (t)
11 58.6 (d) 63.0 (d) 4.4 57.9 (d) 68.1 (d) 73.0 (d)
12 37.0 (t) 29.5 (t) +7.5 33.8 (t) 33.9 (t) 22.9 (t)
13 64.7 (d) 24.4 (t) +40.3 67.6 (d) 63.0 (d) 23.2 (t)
14 34.8 (t) 25.7 (t) +9.1 33.1 (t) 28.2 (t) 20.1 (t)
15 51.0 (t) 56.6 (t) -5.6 50.4 (t) 64.4 (t) 69.2 (t)
17 60.9 (t) 60.6 (t) +0.3 60.2 (t) 71.0 (t) 70.9 (t)
-0-CO- - - - 170.2 (s) - -
- - - 170.9 Esg - -
-CH - - - 20.9 (q - -
3 - - - 21.3 (@) - -
a) In CD3OD.
b) In CDC13.

c) Tn 5% CD30D - 95% CDC13, data from ref. 6.
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derivative of (+)-mamanine 4, which had been isolated from Sophora
chrzsoghzllas’s) and S. flavescens.7
I3 1

Signals appearing in C~- and "H-NMR spectra were assigned by selective
proton decoupling and homonuclear decoupling experiments. In the 13C-NMR
spectrum of 1, the signals corresponding to the carbons of ring A and B
coincided with those of 4 (Table). This indicates that the relative stereo-
chemistry of the substituents on ring B in 1 is the same as in 4. The remaining
five signals were assigned to C-11 to C-15 by considering the substitution
effects of a hydroxy group. The position and configuration of the hydroxy group
was determined to be 138 (axial) on the basis of the shift effect of a hydroxy
residue on decalines) and 13-hydroxylupanine.9) The alpha effects of an axial
and an equatorial hydroxy group are reported to be low-field shifts of ca. 40
ppm and ca. 44 ppm, respectively.s’9 The low-field shift of 40.3 ppm of C-13
supported the existence of an axial hydroxy group. The beta and gamma effects
also showed good agreement with those reported for an axial configuration.
Therefore, the hydroxy group of 1 was determined to be in the 138 (axial)
position.

The structure of 1 was confirmed by the 1H-NMR spectrum (270 MHz, CD3OD).
The olefinic protons of C-3, C-4 and C-5 resonated at § 6.38 ppm (1H, d, J=9.5),
7.52 (1H, dd, J=9.5 and 7) and 6.25 (1H, d, J=7), respectively. The signal at §
4.09 (1H, quintet, J=3) was assigned to an equatorial proton on C-13. The two
protons on C-10 exhibited the AB parts of the ABX pattern (JA,B=11’ JA,X=2'5 and
JB,X=5) centered at § 3.52 and 3.62. The signal at ¢ 2.84 (1H, tt, J=11 and 4)
was assigned to an axial proton at C-7.

For further confirmation of the structure of 1, the 10,13-diacetate glo)

and the N-oxide 211)
13

were synthesized from 1. The substituent effects on the
C-chemical shifts of 2 induced by 13g-acetoxy group showed good agreement with
those reported in 13(axial)-acetoxysparteine.9 In the 13C-NMR spectrum of 3,
the low-field shifts of C-11, C-15, C-17 in the range of 9 to 14 ppm and the up-
field shifts of C-7, C-9, C-12, C-14 in the range of 3 to 7 ppm were induced by
N-oxidation. These substituent effects of N-oxide were also observed in the
spectrum of mamanine N-oxide §.6) From these several lines of evidence, the
structure of the new base was determined to be (+)-13g-hydroxymamanine 1 or its
enantiomer.

The structure of 1 corresponds to an oxidative product derived from the Ny -
Cyo cleavage of (-)-baptifoline 8 coexisting in M. amurensis. Similar relation-
ships in the structures involving oxidative bond cleavage have been found
between (+)-mamanine 4 and (-)-anagyrine 9, (+)-kuraramine and (-)-N-methyl-

6,7

cytisine, and (-)-pohakuline and (-)-lupanine. Biosynthetic relations are

suggested between these bridged quinolizidine alkaloids and the unbridged bases.

07N N1+-Ci0 "N
—_—
10 R HOH2C R
N N
8: R=0OH; (-)-baptifoline 1: R=OH
9: R=H; (-)-anagyrine 4: R=H
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Further studies of the absolute configuration and the biosynthetic

relations of these alkaloids are being undertaken in our laboratories.
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