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Abstract—Four lignan glycosides {lyoniside, nudiposide, ( — )-isolariciresinol 3a-0-f8-D-xylopyranoside and (2R,3R)-
2,3-dihydro-3-hydroxymethyl-7-methoxy-2-(3’-methoxy-4'-a-L-rhamnopyranosyloxyphenyl)-5-benzofuranpropanol]
were isolated from the inner bark of Betula pendula, in addition to ( + )-catechin, ( + )-catechin 7-O-B-D-xylopyrano-

side, salidroside, tachioside and isotachioside.

INTRODUCTION

In a previous paper [1], we reported on structural studies
of a series of arylbutanoid and diarylheptanoid glyco-
sides from the inner bark of Betula pendula. The present
communication describes the isolation and identification
of other phenolic constituents from the same material.

RESULTS AND DISCUSSION

From the aqueous ethanol extract of the inner bark,
1-7, (+ )-catechin and ( + )-catechin 7-0-8-D-xylo-
pyranoside were isolated. { + )-Catechin and ( + )-cat-
echin 7-O-f-D-xylopyranoside were identified by direct
comparison ([a]p, TLC, '"H NMR) with authentic sam-
ples [2]; 3 (salidroside) was identified by comparison
([«)p, and 'H NMR) with literature data [3, 4].

Compounds 1 and 2, which were isolated as a mixture
in a ratio of 5:3, were identified as tachioside (4-hy-
droxy-3-methoxyphenyl B-D-glucopyranoside) and iso-
tachioside (4-hydroxy-2-methoxyphenyl B-D-glucopyra-
noside), respectively; enzymatic hydrolysis of the mixture
afforded glucose and an aglycone characterized by
THNMR and mass spectrometry as methoxyhydro-
quinone. The "H NMR spectrum of the 1/2 mixture was
in accordance with published spectra [5] of tachioside
and isotachioside.

Compounds 4 ([«]p + 25.4°) and 5 ([«]p — 60.0°) were
isolated in low amounts (8 and 6 mg, respectively) by
reverse-phase HPLC and identified as lyoniside [( + )-
lyoniresinol 3a-0-B-D-xylopyranoside] and nudiposide
[( — )lyoniresinol 3a-0-f-D-xylopyranoside], respective-
ly. Their '3C NMR spectra and optical rotations were in
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excellent accordance with literature data [5]. Acetylation
{Ac,O-pyridine) yielded the hexaacetates and enzymatic
hydrolysis of 4 and 5 afforded xylose and the aglycones.
The latter were not separated by TLC or HPLC, and
showed specific rotations ( + 20° and — 44°) of opposite
signs. The deviation from known [5, 6] optical rotation
values of ( + )- and ( — )-lyoniresinol ( + 53° and —353°)
is accounted for by the small amounts of the aglycones
available. The 'H NMR spectra of 4 and § differed only
with respect to the signal from the anomeric proton and
for some alicyclic protons (Table 1). Complete assign-
ments of the spectra were made with 'H-'H COSY tech-
niques, apparently for the first time. Compounds 4 and
5 have been found in several species [5, 7-9] previously,
but just once [10] in the same species. The corresponding
3a-glucosides were recently reported [11].

Compound 6 was identified as ( — )-isolariciresinol
3a-0-B-D-xylopyranoside and 7 as (2R,3R)-2,3-dihydro-
3-hydroxymethyl-7-methoxy-2-(3'-methoxy-4'-a-L-rham-
nopyranosyloxyphenyl)-5-benzofuranpropanol by com-
parison ([a]p, TLC, 'H NMR) with authentic samples.
These compounds have been isolated previously from
needles of Picea abies and Pinus massoniana [12, 13]. To
the best of our knowledge, 1,2 and 4-7 have not been
reported from Betula species previously.

EXPERIMENTAL

Extraction of plant material, fractionation of extrac-
tives on SephadexLH-20, general procedures and the
instruments used were as described in a previous paper
[1]. Silica gel CC of LH-20 frs C-H [1] with
EtOAc-MeOH-H,0 (50:6:5) and CHCl;-MeOH-
H,O in different proportions yielded 1 and 2 (5:3 mixt.
2 mg), and 3 (3 mg) from fr. C, 7 (20 mg) and a mixt. of
4 and § from fr. D, 6 (7 mg) from fr. F, ( + )-catechin
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Table 1. "HNMR spectral data of 4 and 5 (in CD,0D)

H 4 5 H 4 5
la 271 268 5-OMe 332 330
1b 263 268 7-OMe 385 385
2 1.70 171 3,5-OMe 374 375
202 3.65 3.62 D-xylose moiety

2ab 355 362 17 421 410
3 204 203 2 321 319
302 384 381 ¥ 330 327
3ab 341 358 4 347 349
4 438 423 5"a 382 386
8 6.56 657 5D 3.16 313
26 642 641

J[Hz]: 4 1a,1b = 15.1; 13,2 = 4.9; 1b,2 = 11.2; 22aa = 4.2;
2,2ab = 6.5; 2aa, 2ab = 10.8; 3,4 = 6.6; 3,3xa = 5.3; 3,3a¢b = 4.0;
3aa, 3ab = 9.8, 172" =75;2"3"=9.1;,3"4"=8.7,4"5a =55
4"5'b=104; 5"a,5b=114;, 5 34=70;, 33aa=4.6
3,3ab = 4.9; 30a,3ab = 10.1; 17,2 = 7.3, 2".3" = 9.1; 3" 4" = 8.9;
4" 5"a = 5.5; 4",5"b = 10.4; 5"a,5"b = 11.6.
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7-0-B-D-xylopyranoside (80 mg) from fr. G and ( + )-cat-
echin (2.8 g) from fr. H. Refractionation by reverse-phase
HPLC of the 4/5 pair using aq. MeOH as mobile phase
yielded 4 (8 mg) and § (6 mg).

Hexaacetate of 4. "HNMR (CD,0OD): §1.60-5.19 (m,
15H), 2.02, 2.04, 2 x 2.05, 2.28, 2.31 (65, 60Ac), 3.17 (s,
5-OMe), 2 x 3.74 (25, 3-OMe and 5'-OMe), 3.82 (s, 7-
OMe), 6.32 (2H, s, H-2' and H-6), 6.52 (1H, s, H-8).

Hexaacetate of 5. '"HNMR (CD;OD): §1.60-5.21 (m,
15H), 2.00, 2.02, 2.03, 2.05, 2.29, 2.31 (6s, 60Ac), 3.23 (s,
5-OMe), 2 x3.72 (25, 3-OMe and 5-OMe), 3.82 (s, 7-
OMe), 6.33 (2H, s, H-2' and H-6), 6.52 (1H, s, H-8).

Acid hydrolysis of 7 gave rhamnose and (2R,3R)-2,3-
dihydro-7-hydroxy-2-(4'-hydroxy-3'-methoxyphenyl)-3-
(hydroxymethyl)-5-benzofuranpropanol, identical ([«]p
and 'H NMR) with an authentic sample {12].
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