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KUWANON E, A NEW FLAVANONE DERIVATIVE FROM THE ROOT BARK

OF THE CULTIVATED MULBERRY TREE (MORUS ALBA L.)

Faculty of Pharmaceutical Science, Toho University,

2-2-1, Miyvama, Funabashi-ghi, Chiba 274, Japan

A new flavanone derivative named kuwanon E was isglated
from the root bark of the cultivated mulbBerry tree
(a variety of Morus glba L.). The structure was presumed -
to be 5,7,2',4'-tetranydroxy-5'-geranylflavancne (I)
by spectral data.

1-6 of & series of prenylflavonoids

The structures were reported
isolated from the root bark of Morus albs L., a plart of Moraceae
family. In the c¢ourse of our studies on the constituents of
Morus alba L., a new flavanone derivative, kuwanon E (I), was isolated
from the methanol extract. In this paper, we reporit the isclation -
and structure determination of I.

The dried root bark (5.2 Kg) of the cultivated mulberry tree
(a variety of Morus alba L.), collected in Gunma Prefecture, was
finely cut and extracted successively wifth n-hexane, benzene, and

methanol. After the methanol extract was evaporated, the residue

{800 g) was dissolved in ethyl acetate (1.1), and the solution was
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allowed to stand for 6 days at room temperature. Concentration of
the ethyl acetate solution gave a brown residue (250 g), which was
extracted repeatedly with ether on heating. Evaporastion of the
solvant afforded the residue (170 g), which was positive to
methanolic ferric chloride test. This residue (100 g) was
chromatographed on silica gel using bengene-methanol (99.5 : 0.5)
as ah eluent to give a mixture of phenolic materials (6 g) which
contained I and other unidentified phenolic compounds. From this
mizture, I (40 mg) was isclated by preparative TLC {ether
chloroform = 1 : 2, siliea gel).

Kuwanon E (1), 025H2806T mp 1%2-1%6° (colorless prisms from ether-

n-hexane), uv[xﬁggﬂ nm(log €) : 212(4.56), 289(4.26), 320(sh 3.73);
EtOH+41C1, | ,

Mo 3 : 211.5(4.55), 220(sh 4.19), 308(4.33), 374(3.57);
AELOH+Na0AC  514(4.66), 295(sh 3.97), 327(4.49); ALLOHHNa0MNe

325.5(4.16), 497(4.17)]. [a]igg 0°(c = 1.5 in methanol, from ORD
measurement), gave an intense reddish violet coleor with methanolic
ferric chloride and was positive both magnesium-hydrochloric acid
tegt and to sodium borohydride test8 and gave a pale violet color
with‘zinc-hydrochloric acid test. Kuwanon E gave the absorption

bands for hydroxyl, conjugated carbonyl, and benzene ring in the

Nujol

- %%60, 1650, 1595 cm_l). Treatment of I with

ir spectrum (v
acetic anhydride in pyridine at room temperature for five min

yielded a triacetate (Ia), Oz H,,0q (M" 550), mp 87-90° (colorless

prisme from ether-n-hexane), uv[hﬁng nm{log e) : 212(4.70),
277.5(4.16), 354(3.69); AEVOHHALCLs 1+ 915(4.72), 301(4.19), 390(3.75);
hi£2H+NaOMe : '325(4.22), 495(4.27)], which gave a reddish violet color

with methanolic ferric chloride test. These findings show that
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I is a flavanone derivative which has at least four hydroxyl groups,
and that one hydroxyl group is hydrogen honded. This assumption

was substantiated by the lH nmr spectrum (acetone—d6) of T in which
the signals were observed at & 2.68(1B, 44, J = 3 and 18 Hsz, C3 - H,
cis), 3.16(1H, dd, J = 13 and 18 Hsz, 03 - H, trans), 5.72(1H, &d,

J = 3 and 13 Hz, 02 - H}, 8.28, 8.39, 9.6%(each 1H, br s, CH,

disappeared on addition of D0}, 12.83(1H, s, G5 - QH, disappeared

2
on addition of D2O).

9

The 1H amr spectrum” of I in pyridine-d5 showed the meta-coupled

doublet (J = 2 Hz) at & 6.38(C; ~ H) and & 6.47(Cg - H), which

indicated that the A ring was unsubstituted at 6- and 8-positions%0

The arrangement of substituents in the B ring was assumed by the
Y nmr spectrum of I in acetone-d. : two singlet signals at & 6.52
(03, -~ H) and & 7.23(06, ~ H) supported that the B ring of I was

substituted in 2'-,4'-, and 5'-positions. The biogenetic analogy
to the other prenylflavoncids isolated from Morus alba L%'6
suggests that B ring has the 2',4'-dioxygenated pattern.

11

The mass spectrum of I showed the fragments ™ at m/e 406(025H2605),

12-14

301(C; gHy 50 » 11)1%: 13 153(0 11114 149(CgHg0,, IV);

123(09H15)}2’13 69(C5H9, base peak)%3 The gignificant peak at m/e 301
indicates the loss of m/e 12% {due to side chain) from the molecular
ion. The characteristic peak at m/e 149 suggests the presence of

two hydroxyl groups and a geranyl {or neryl) group on the ring B,

The geranyl (or neryl) group in formula {(I) was supperted by the 1H

nmr spectrum of I in acetone—d%2’15’16:

& 1.58, 1.63(each 3H, s,
Cgu - Oig), 1.72(3K, 8, Cx, - CHz), 2.05(4H, BT 5, Cgy - H X 2 and

C6" - H x 2, overlapping with the solvent), 3.23(2H, br 4, J = 8 Hz,
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lo n

HO HO OH
+
OH O© | ot
{(11) (III) (IV)

Cyw - Hx 2), 5.13(1H, br t, J = 8 Hz, Cpy - H), 5.37(1H, br %,

J =8 Hz, Cyy - H). The possibility of the geranyl group is

supported by the nuclear Overhauser effect (NOE) irn I : The irradiation
of the higher methylene signal (& 2.05) increased the area {(+ 25.0
1.0 %) of the proton (& 5.37, C,, - H) attached to the double

bond, while the irradiation of the lowest methyl signal (& 1.72,

03" ~ CHB) showed no effect. The NOE was alsc observed (+ 20.5
£ 1,0 %) hetween the methylene signal (& 2.05) and the olefinic
proton (& 5.13, 07" - H).

In. order to corroborate the structure of I, the 130 nmr spectrum17
was analysed as follows : & in CDz0D, 16.2(04"), 17.8(09"), 25.8(Cq ),
27.5(Cqgu)s 28.3(Cgy), 40.5(Cg,), 42.6(C5), 76.0(C,), 96.4(Cg), 97.0
(Gg) s 103.3(04), 5% 103.7(05,)3%% 117.3(¢,,)3%° 120.8(01,)3%P 123.9

(Cpn)s 125.5(Cqy), 128.8(Cq,), 132.1(Cgy), 136.8(Csy), 154.1(C,,),
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156.6(04,), 165.0(09), 167.6(C5), 167.8(07), 198.5(04). The carbon
shift assignment is based on the use of naringenin (5,7,4'-trihydroxy-

)19 as a model -and additive substituent parameters%o

flavanone
From the considerations of above results, we tentatively propose

the formuls (I) for the structure of kuwanon E.
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