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5, 3 x OMe). Found identical with the permethyl ether of natural
1b. 1g: colourless needles from MeOH, mp 180-182° MS [M]*
m/z 344 (C;oH,006); 'H NMR (CDCl;, 60 MHz) 10.8 (1H, brs,
exchangeable on addition of D,0,-COOH), 6.0-7.5 (7H, m, AtH
and ~CH=), 4.10 (6H, s, 2 x OMe), 4.15 (6H, s, 2 x ~OMe).

Diphenylmethylenedioxy derivative of 1b. 1b (50 mg) and
diphenyldichloromethane (0.05ml) were heated at 185° for
5 min. The reaction mixture was cooled, dissolved in C;Hg and
passed through a small column of silica gel to give a solid (30 mg),
crystallised from EtOH, mp 140-141°, MS [M]* m/z 410
(C27H2;04).
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Abstract—Three novel 3-benzyl-4-chromanones have been isolated from the bulbs of Muscari comosum.

INTRODUCTION

We recently [1] described the structural elucidation of
three components of the homoisoflavanone fraction ex-
tracted from the bulbs of Muscari comosum, In the present
paper we report the spectral data which now allow us to
assign structures 1, 2 and 3 to a further three homoiso-
flavanones from the same source, named muscomin,
3'-hydroxy-3,9-dihydroeucomin and 4'-demethyl-3,9-
dihydroeucomin, respectively. It is noteworthy that 1 and
2, as compared to known 3-benzyl-4-chromanones [2],
possess new oxygenation patterns. Compound 1 bears
oxygen functions at both positions 6 and 8 of ring A in
addition to the normally oxygenated functions 5 and 7,
and compound 2 bears a hydroxyl group at the 3’ position
like scillascillins, although it does not possess the 3-
spirocyclobutene ring which is characteristic of these
compounds.

*To whom correspondence should be addressed.

RESULTS AND DISCUSSION

Compound 1 possesses the molecular formula
C,sH;30; (high-resolution mass spectrum). In the
'H NMR spectrum the signals of the protons of rings B
and C were clearly seen (Table 1). The remaining reson-
ances were those of three hydroxyl and two methoxyl
groups. The appearance of the hydroxytropylium frag-
ment (m/z 107) in the mass spectrum indicated that one
hydroxyl group was at the 4’ position. It was assigned the
49.31 'H NMR signal because an NQE was measured
between this and the 3,5 signals. The UV absorption at
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Table 1. '"H NMR (270 MHz) chemical shifts in DMSO-d¢*

Compound C-2 C3 C-5 C-7 C-6,C-8 C9 C-2,C-6 C-3,C-% Cc4
1 4.16m 3.06m 11.58ts 3.94s 3.765/8.59ts 2.67d 7.09d 6.75d 9.31%s
434m 3.06m J=1793
AB of ABX AA'BB’
2 4.08m 298m 12.18+s 10.84+%s 5.87/5.88 2.56m  6.66d (C-2') 6.84d (C-5) 374s
426m J=37 298m J=18 J=1793
AB of ABX AB 6.61dd (C-6") 8.95brs (C-3)
J=18
J=1793
3 4.10m 297m 1224%s 10.60ts 5.87brs 263m  17.07d 6.74d 9.351h
428m 3.05m J=793
AB of ABX AA'BB’

* All chemical shifts are given in é (ppm). Coupling constants are given in Hz.

tProtons exchangeable with D,0.

288 nm was shifted (35 nm) upon addition of aluminium
chloride. This indicated [3] the presence of a hydroxyl
group at C-5 (611.58, chelated). When the §11.58 signal
was irradiated, the methoxyl signal at 63.76 appeared
enhanced. Therefore the C-6 bears a methoxyl group. The
second methoxyl group is at C-7 as the UV absorption
remained unaffected upon addition of sodium acetate [ 3].
Accordingly, the signal of the hydroxyl group at C-8
appearing at 48.59 was enhanced upon irradiation of the
7-methoxyl signal at 63.94. The !*C NMR spectrum of
muscomin (Table 2) was in accordance with structure 1.

Compound 2 possesses the molecular formula
C,7H,60¢ (high-resolution mass spectrum). In the mass

Table 2. '*C NMR (67.88 MHz) chemical
shifts of 1, 2 and 3 in DMSO-d¢*

Carbon 1 2 3

2 6950 68.9 68.8
3 46.3 454 455
4 199.7 197.7 197.7
4a 103.3 101.2 101.0
5 147.3+ 1638 163.6
6 133.5¢ 95.9 95.9
7 150.1t  166.6 166.7
8 130.1% 94.7 94.7
8a 1452t 1628 162.6
9 309 31.2 312
I 1280 1306 128.0
2 1299 11958 1298
¥ 115.2 1463+ 1151
4 1555t  146.5t 1555
5 115.2 1123t 1151
6’ 129.9 1162 1298
OMe 60.7 55.6

OMe 60.5

*Chemucal shifts are given in  (ppm)
relative to TMS. The assignments are based
on on- and off-resonance spectra and on
comparison with data from ref. [2].

t,$Interchangeable values.

spectrum of homoisoflavanones the base peak is usually
the ring-B tropylium ion [2]; the m/z value, 137, of this
peak in the case of 2 indicated that ring B bears one
hydroxyl and one methoxyl group. In the 'H NMR
spectrum the signals of the protons at C-2’' (66.66, d,
et = 1.8 Hz), C-5 (66.84, d, Jmho =793 Hz) and
foxa (06.61,dd, J,, .= 1.8 Hzand J,,, = 7.93 Hz) are
clearly discerned. The ring-B hydroxyl (68.95 brs) and
methoxyl (63.74 s) groups are linked at positions 3'and 4',
respectively, since irradiation of the signal at 43.74 caused
an NOE enhancement of the 5'-H signal. Two hydroxyl
protons appear at 412.18 s (5-OH, chelated) and §10.84 s
(7-OH). Irradiation of the latter signal caused en-
hancement of the signal of the protons at C-6 and at C-
8. The UV absorption at 287 nm of 2 was shifted upon
both addition of sodium acetate (36 nm; indicating the
presence of a free hydroxyl at C-7) and aluminium
chloride (34 nm; indicating the presence of a free hydroxyl
at C-5). The '*C NMR data of 2 are summarized in
Table 2.

Compound 3 possesses the molecular formula
C,6H140;5 (high-resolution mass spectrum). The hy-
droxytropylium peak (m/z 107) displayed by the mass
spectrum and the AA’BB’ signals at 67.07 and 6.74
(J = 7.93 Hz) indicated the substitution pattern of ring B.
The substitution pattern of ring A was deduced from the
UV absorption (287 nm) bathochromic shifts caused by
both the addition of sodium acetate and of aluminium
chloride (35 and 34 nm, respectively). The !*C NMR data
(Table 2) and the remaining 'H NMR signals (Table 1)
fully agree with structure 3, 4’-demethyl-3,9-dihydro-
punctatin, which is identical to the structure assigned to a
homoisoflavanone isolated from Eucomis bicolor [4] and
cited in Heller and Tamm’s review [2] without a
description of its physical or spectral properties.

EXPERIMENTAL

Isolation of 3-benzyl-4-chromanones 1,2 and 3. Compounds 1,2
and 3 were obtained from fractions e, d and c, respectively,
isolated from the bulbs of M comosum Mill. by the procedure
described previously [1].

Compound 1 (100 mg) was the major component isolated by
TLC [hexane-Et,O-dioxane (5:3:2), 3 runs] from the mother
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liquors of the crystallization (CHCI,) of fraction e. It had mp
131-132° (from CHCl,), [a]p, —71° (dioxane; ¢ 0.6).
UV AM<OH nm (log e): 288 (4.25). EIMS, 70 eV, m/z (rel. int.):
346.1048 ([M]*; calc. for C,H,30,: 346.1052) (20), 107 (100).

Compound 2 (20 mg) was isolated by TLC [CsHs—EtOAc
(23:2), 3 runs] of the crystals obtained by crystallization (CHCly)
of fraction b. It had mp 136-138° (from CHCl;), [«]y, ~51°
(MeOH; ¢ 0.7). UV AMeOH ny (log &): 287 (4.38). EIMS, 70 eV,
m/z (rel. int): 316.0952 ([M]*; calc. for C,,H;¢0¢: 316.0947)
(25), 137 (100).

Compound 3 (20 mg) was obtained by TLC [C¢Hg¢—EtOAc
(23:2), 3 runs] from the mother hquors of the crystallization
(CHC,) of fraction c. It had mp 103-104° (from CcHs—MeOH),
{a]p —34° (MeOH; ¢ 04) UV AMeOH ny (log ¢): 287 (4.22).
EIMS, eV, m/z (rel. int.): 286.0849 ([M]", calc. for C;¢H,40s.
286.0841) (20), 107 (100).
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Abstract—From Diospyros kaki calyces, a new lignan was isolated. Its structure was elucidated as ( —)-divanillyltetra-
hydrofuran ferulate by spectroscopic methods and was established by total synthesis.

INTRODUCTION

Calyces of Diospyros kaki are used both in Japanese folk
medicine and in traditional Chinese medicine for the
treatment of hiccough. In previous papers {1, 2], as the
constituents of the calyces, 18 compounds comprising
flavonols and their glycosides, triterpenoids and aromatic
acids were 1solated and their structures determined. The
present paper deals with the structural elucidation of a
new lignan and 1ts confirmation by total synthesis.

RESULTS AND DISCUSSION

Compound 1 (R = H) was isolated from the crude
acetone extract of the calyces of D. kaki by repeated
column chromatography on silica gel, mp 184-185°,
[a];, — 58.3° (THF), as colourless needles, and formed a
diacetate ([M]* 622) and a di-O-methyl ether (2)
(R = Me) ([M]* 548), respectively. The mass spectrum of
1 ((M]* 520) and elemental analysis indicated that it had
the molecular formula C;oH3,05. In particular, the
presence of ions at m/z 137 and 138 is characteristic of the

vanillyl group. In the 'H NMR spectrum, the two-proton
signal at §2.15 and the four-proton one at $2.74 confirmed
a tetrahydrofuran ring, which was further confirmed by
the signals at 463.7 (triplet) and 39.4 (doublet) in the

MeO

99s;
RO
O OMe
OR

1 R=H
2 R=Me



