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THE FORMATION OF MORACENIN D FROM KUWANON G
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From the ethyl acetate extract of the root bark of the
cultivated mulberry tree (a variety of Morus alba L.), a novel
flavone derivative, moracenin D, containing condensed
dihydrochalcene partial structure was isolated. The structure
was shown to be I on the basis of the formation of moracenin D

(I) from kuwanon G (II).

In the previcus communications}'2 ocur group reported that twe new hypotensive
flavone derivatives named kuwanon G (=moracenin B3=albanin F4) and H (=moracenin AS
=albanin G4) were isolated from the root bark of the cultivated mulberry tree
(a variety of Morus alba L.), and that the structures were shown to be rrird
and III,’4 respectively. On the other hand, Oshima et al. proposed the structures
113 and III'5 for moracenin B and A, respectively. In this paper, we report
the isolation of moracenin D® from the Morus root bark and propose the new structure
(I} for moracenin D on the basis of the formation of moracenin D from kuwanon G (II).

The dried root bark of the cultivated mulberry tree (a variety of Morus alba
L.) was extracted successively with n-hexane, benzene, and ethyl acetate. The
ethyl acetate extract was fractionated sequentially by the polyamide column
chromatography, and by the preparative thin layer chromatography over silica gel,
resulting in the isolaticn of the compound (I) in l.OxlO_3% yield from the dried
root bark.

The compound (I), amorphous powder?

ki]és -419°(e=0.16 in methanol}, gave
the FD-MS spectrum which showed the molecular ion peak at m/e 710, and showed

the cmr spectrum which 1indicates the presence of forty carbons [fourteen aliphatic
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Table 1.

Cmr Chemical Shifts in CDBCN

: 6
moracenin D

T moracenin D I moracenin D I

c-2 156.3 s 157.0 c-6" 131.2 4 132.0 c-22 114.5 s 115.6
c~3 121.5 s 122.6 c-9 20.0 t 21.0 C-23 164.0 s 164.9
c-4 182.5 s 183.6 c-10 41.9 t 42.9 c-24 102.8 4 103.8
C-4a 104.7 s 105.8 Cc-11 70.2 s 71.1 c=-25 164.7 s 165.8
Cc=-5 154.9 s 156.0 c-12 28.2 g 29.1 =26 107.3 4 108.4
C=6 97.5 d 98.4 c-13 28.1 g 29.1 ¢c=-27 132,74 133.8
c-17 160.0 s 161.1 c-14 37.6 4 38.6 Cc-28 121.5 s 122.6
Cc-3 107.0 s 108.0 c-15 122.9 4 123.9 =29 155.8 s 156.7
C-8a 160.0 s 161.1 Cc-16 133.2 s 134.2 Cc-30 102.0 4 102.9
c-1' 112.4 s 113.4 c-17 22.0 g 23.1 C-31 155.8 s 156.7
c-2' -160.2 s 161.1 c-18 37.1 t 38.0 c-32 107.¢ 4 108.0
Cc-3' 102.6 d 103.6 c-19 37.6 d 38.6 C-33 128.8 4 129.5
Cc-4' 161.0 s 161.8 c-20 47.0 4 47.9

¢-5' 107.1 4 108.0 t-21 208.8 s 209.9
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carbons(CH3x3, —CH2—x3. -CH<x3, >C=C<Oxl, >=CH-x1, »C-0x1), twenty-four aromatic
carbons(CHx10, Cx5, C-0x9), and two carbonyl carbons], so that the composition

of the compound (I) was supported to be C The compound {I) showed the

a0t38%12-
following color reactions: Mg-HC1l test (red), Zn-HCl test (orange), FeCl

3
(dark purple), and showed the following spectra:ir Jﬁgi cm_l: 3300, 1l665(sh},

test

1650, 1620; Lnrxzigﬂ nm{log €): 209{4.85), 230(sh 4.54), 265(4.50), 280(sh 4.30),
8

$23H+A1C13: 211(4.87), 274(4.55), 308(4.31), 354(4.06); ms m/e 710°

692, 600, 582, 438, 420, 354, 137, 110, pmr(§ in CD

316(4.17); A

COCD3), l1.12({éH.s.C —CH3x2),

3
1.50(3H,br 5,0 ~CH,), 1.50-1.83(2H,m,C, -Hx2), 1.80-2.20(2H,m,C,g-Hx2,

1l

overlapping with the signals of solvent}, 2.34—2.67(2H,m,C9—Hx2),

3.40-3.90(1H,m,C,,-H), 4.37(1H,br 4,J=10 Hz,C,,-H), 4.65(1H,t,J=10,Cy,-H), 5.16

14 20°

(1H,br s,C,.-H}, 5.90(1H,dd,J=2 and 8,C26—H), 5.96(1H,S,C6-H), 6.01(1H,4,J=2,C

24"
"H) r

15

H), 6.13(1H,dd,J=2 and 8,C H), 6.20(1H,d,J=2,C H), 6.54(1H,@d,J=2 and 8§,C

327 30°
H), 6.77(1H,d,J=8,C45-H), 7.29(1H,d,J=8,C,,-H or C,,~H),

5l
6.64(10,d,3=2,Cy, -

7.38(1H,d,J=8,C6.-H or C27—H), 7.50-9.60(6H,0Hx6), 12.80(1H,s,C.-OH or C23—0H),

5

12.82(1H,s,C.-0H or 023-OH). Thege findings indicate that the compound (I} is

5
possibly moracenin D which was obtained from Morus root bark, for which the
structure I' was proposed by Oshima et gl? The identification of the compound (I}
with moracenin D was carried out by the comparison of the cmr spectrum of the
compound (I} with that of moracenin DG(Table 1).

To elucidate the structure of moracenin D, the formation of moracenin D
from kuwanon G (II) was carried out as described bellow. A solution of II in
Hzo-dioxanetlzl) containing 10% HZSO4 was kept at 85° for 2 hr, and moracenin D
was obtained in 34% yield? The reaction product was identified with moracenin D

by ir and pmr spectroscopy. As our group proposed the structure II for kuwanon G,

our group proposed the structure I for moracenin D,
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