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Abstract——Two new gluccsides of phenclic compounds,
sachalisides 1 {1} and 2 (2), were isclated from the bark of

S5alix sachalinensis and their structures were established by the

spectroscopic analysis. The aglycone moiety of sachaliside 2 was
a new type skeleton consisting of Cg-C3-Cg-C3-C4 units (flavan-
3-0l substituted with phenylpropanoid cn the A-ring).

1,2

In the continuation of cur chemotaxonemic studies on Salicaceous plants, we have

revealed the intraspecific chemical variations in Salix sachalinensis on the basis

of the chemical constituents in their leaves.® For the advanced characterization of
twoe chemical races in 8. sachalinensis, phenolic compounds in the bark and the
woods were investigated. Nine compounds including two novel phenolics were isolated
and characterized.

Plant materials? were collected in Novemher, 1987 at Takane-mura, Ohno-gun, Gifu-
prefecture, Japan. From a methanolic extract of the bark, two new compounds (1 and
2) were isolated together with quercetin, myricetin, taxifolin, (+)-catechin and
(+)-gallocatechin. Compound (1) was alsc obtained from a methanolic extract cf the
wood besides 2,6—dimethoxy—g—hydroquinone—1—O—B—D—glucopyranoside.5

Compound (1) was obtained as colorless needles, mp 152-152.5 °C from acetene., In
the "H nmr spectrum, an A;B, system at 7.25 ppm and 6.71 ppm{J = 8.8 Hz) and an

ABXY system at €6.53{(d, J = 15.8 Hz}, 6.11(dt, J = 15.8 and 5.5 Hz), 4.39 and 4.15

ppm (each dd, J = 5.5 and 12.5 Hz) indicated the presence of a p-coumaryl alcohol

— 1409 —




6

moiety. The T3¢ nmr

not only supported the presence of the moiety,

C”*z()“g|c

but also showed the presence of a g-p-glucopyranosyl moiety, The
position of the glucosyl molety on p-coumaryl alcchol was deter-
mined to be at C-y, because a singlet (9.49 ppm} of phenolic

hydroxyl group was observed in the 1

H nmr spectrum. Therefore, 1
H was concluded to be p-coumaryl alcohol-y-0-g-p-glucopyranoside and
1 named sachaliside 1.

Compeound (2) was obtained as colorless needles, mp 202-203 °C from methanol.

Negative ion fab-ms spectrum of 2 showed [M-H]™ at m/z 583 and [M-glucose] atm/z

421, respectively. Other spectral data

Table 1. lH-lH connectives from COSY and

(Tables 1 and 2) showed 2 to be one of long range COSY spectrum.

flavan-3-ol derivatives. The configu- 1 Chemical shift(§) Coupled to H
H J value{Hz) COSY leong range COSY
rations of C-2 and C-3 were charac-
H-2 4.56 d H-2 H-2,6
terized as 2R and 38 by the cd (7.3)
7 H~3 3.94- H—2,H2—4
spectrum’ and the nmr data. Therefore, 3.86 m
i . H-4 2.78 dd H-3,H-4
2 was concluded to be a derivative of eq (16.2,5.6) ax
{+)-catechin. In the 'H nmr spectrum, H-4,, 2.52 dd H_3’H_4eq
(16.3,7.7)
a singlet at 6.22 ppm indicated that H-8 6.22 s H-1"!
either C-6 or C-8 in the flavan-3-ol H-2! 6‘(163? H-6' H-2
skeleton was substituted. Signals H-5' 6.73 d H-6'
{8.1)
appearing as an ABXY at 6.33, 6.14 and H-6! 6.63 dd H-2',H-5' H-2
(8.1,1.3)
3.55-3.42 ppm were assigned to a H-2",6" 7.13 4 He3",5" H-7"
{8.6)
trans-propenyl grou which was con-
LLANS-propeny s group, H-3",5" 6.69 d H-2",6"
firmed by Tg-13¢ cosy spectrum. An {8.6)
E-7" 6.33 d H-8" H-2",6"
A,B, system at 7.13 and 6.639 ppm as {15.8) H=-9"
, 1 H-8" 6.14 4t H-7", H="
doublets in the 'H nmr spectrum, and (15.8,6.8)
_qn . - —_an -7
signals at 115.3, 126.9, 128.8 and -9 e H-8 H
156.3 ppm in the 3¢ nmr spectrum were H-1"* 4-(?’_471)3’: d E-8

attributable to a para-substituted These spectra were taken in DMSO-g.

phenol moiety. The above data sug-
gested the presence of a 1-para-hydroxyphenyl-trans-propenyl moiety in the

structure of 2. Six carbon signals at 101.4 and 77.0-60.8 ppm showed the presence

1

of a gluccpyranosyl group. In the 'H nmr spectrum, a broad doublet (J = 7.7 Hz)

1

assignable to g-anomeric proton was observed at 4.74 ppm. In the Tn-"n long range

COSY and NOESY spectrum, a cross peak was observed between the anomeric proton and
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Table 2. C nmr and 1H—13

C connectives. (measured in DMSO—QS)

Carbon Chemical Multiplicity Connect. Carbon Chemical Multiplicity Connect.

No.  shift(s) (INEPT 3/4J) to H No.  shift(s) (INEPT 3/41) to H

2 80.8 c i 123.8 -c- H-3",5"
3 66.2 CH 2",6" 126.9 CH

2 28.3 cH, 3nise 1153 cH H-2", 6"
5 152.9 - H-9",H-8 an 156.3 -c- H-2" | 6"
6 108.9 - H-g 70 128.7 cH H-2", 6"
7 154.9 -¢-  H-8,H-9",H-1"' 8" 126.2 CH

8 95.9 C go 26.3 cu,

9 153.1 -c- H-8,H-2,H,-4 10 101.3 CH

10 102.3 o H-4,H%8 2n 73,5 CH

1 130.4 -c- 3 77.0 CH

2 114.4 CH an 9.8 CH

L] wa

i. 144.9 -c-  H-2',H-5',H-6' 2". Zg:g ggz

5 115.1 cH

6 118.4 cH

the A ring proton. These results suggested that the glucose was linked with a
hydroxyl group being adjacent to the A ring proton. Consequentry, three possible

partial structures (A, B and C) could be considered as follows.

R R
gle-0 O. HO O~ gle-0 C~
R:
R
OH O-glc OH
OH

A B c

The 'm-13c long range COSY spectrum {(J-y = 8 Hz} showed cross peaks of H-2, Hy-4

'
o 7 9 s

ek

1,13
Scheme 1. "B-"7"C long range COSY spectrum

of compound 2
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and H-8 with ©-9; H-8, H2—9" and H-1"' with C-7; H2v9" with C-5 (in Scheme 1}; and
Hy-4 with C-10. These data indicated that the glucosyl meoiety was attached to the
hydroxyl group at C-7 and the T-para-hydroxyphenyl-trans-propenyl moiety was
attached to C-6 such as A. On the basis of above data, 2 was concluded to be 6-(1-
para-hydroxyphenyl-trans-propenyl)catechin-7-0-g-p-glucopyranoside and named
gsachaliside 2.

To the best of our knowledge, natural preoducts with a C6‘
C3-Cp-C3-C4 skeleton are very rare. The C-C bond sequence
between a Cg-C3 moiety (phenylpropene) and a Cg-C3-Cy
moiety (catechin) is different from that of the cognate

{3} in CinchongS.

Further investigation on the chemctaxonomy of the genus Salix is now in progress.
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