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1. E

B Lo+ i BB K OMEY, {L¥NFHAORMMAL L BRI LT ERETH
B, FIRCENTL, B EOERERHFERO—BETHL T » = <Y ONBK & SE R DML
FEROSOWBRZY &7 H =V~ VB RCEENRBEAFAR Y EFORBERRSY OWTH
EBli, AT =V~ Y ABECE TR KEHES TERY 7 =/ —ARDOVTRIE%
mxz iz,
2. = B

S BB IIRY THRE LB EFER L, BB 7 e~ 257 4 — (TLC) AREH
L LT, Silica gel GFy5 (Merck) (S-TLC), SHAZEHR & LT, Silica gel 60 PFy5 (Merck)

* 19774 7T A 31 H=ZH#H
FHEOMEL, F27TMAFRMFEE (1972648, mF) KBV TREL L,

QLA R FERFRRERRAMLERSE
Laboratory of Wood Chemistry, Department of Forest Products, Faculty of Agriculture.
Hokkaido University.
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(P-TLC) 3 XWX TLC-7 & 3 & — | Polyamide 11 Fpy (Merck) (PA-TLC) #{ER L1z, 7 5
AV Rm= 757 4 —BEEFE LT Wakogel C-200 & Polyamide C-200 (FidtAli3R) & {#
AL,

2.1 HRAEHHORN

P2 CEH L7 =V <Y (Picea glehnii MasT.) OB B 95% 74 2 — L
HBHr@AEHL, WY 07—y — P RETTHHIL, KEEEER=F L RERE2E L,

2.2 E-T&8pBig

Ei-=F ANBEEgH RV T I FH T A BXxT0cm), 7A2—A—KOEKRXHVEH
L, BHEOmSTOoRMLIE, 7Ara—A—K@2:1) ORBEBERE CRCEHLTES
No.1~20073 2> a v 7 /b AAL7 » =18 (DSA) T7 =/ —VDEGB%RRT E-7
807 =/ —AEGPMUORG EREBORI, No.1~20D7 57 g vHH)T I FH
5 4 (3x50cm), KTRHMAL, 30mé 0EFHRERER LI, E-TL80RANEEHE TS
No.10~25D7 5 7> a vERYVTZTIFHITIA Bx50cm), _vEV—2x&x—1A (9:1) T
BHL, SBHBEOmMEZER L, 73 7Y aviZenira—xx/— (3:1) © S-
TLC CGEBL, No.60~80 & E-7 & No.85~100 = E8 #&is7 5 7 v a v&Bi, E-7
E8RFEBER I T eFLl, E-TL8% -/ Nav X¥—¥RIDZEAMKGEL, 7
FVavks/earila—T2b v 2:1) ORERCHELL 77Va2vie) o vy—&
KERE 1:1) T72F1{bL, ~FHv—FB=FL 2:3) k5 P-TLC TEHBREML, &
L7,

3. BRLER

Th=V=IHBIRD 9% 72— Al D Bl LI KBS OEERE = 7 A B B %
RHVTIFAITAZe<b 57,4 —CREAZEIEL, E7L 82 ABKERERY Y 016
$014% OEWNET, BMEWOBK L LTHELL:, E-7L8D7r~<t /74, FXIHTE
IOLEETHOMELY F-1CBE L, E7L 8137 = 7 — VB — B BEBER
XA S-TLC TRI—D Rf #RTH, Zreeris—xx/,—1 3:1) ik’ S-TLC Tt
% %031 L0150 RE#RLA, LILE-7AavF—€RXs ETLE8DMASRTHEL
hBa77)2vREVRETD7e= 75 408K, X% HBEL KL, ETL&
DMK (UV) LARAR IR) RINARZ b A BEAE—BT DG, E-7TL8iIXA—7
ZVavERL, &/ a-AORFBAMBORABERMELEEINS, ETL800LH
RET 7Y avEk L, TeFall, SBTLC CHBLL, 77V 2vD7 €5 — b
i3 0 2.00~2.20 = 3 x aliphatic acetyl, 2.30 i 1 x phenolic acetyl, 3.80 (d xd, Jyg=12 Hz,
Jex=6Hz) & 435(dxd, Jasg=12Hz, Jux=4Hz) @ ABX <% — v D AB #4345 71-
CH,, 5.30~560 iz X I 4ot 435 -CH, 6.05 (d, J=6 Hz) iz a-CH, 7.15 (d, J=8 Hz)



7A=Y BEORERS (EF - WE) 159

Table 1. Properties of E-7 and 8

Yield | Color | Mp. Silica gel TLG Mass uv IR
. s1 | s2 | s3 o
(%) A (DSA) | (°C) (m/e) (nm) (cm—1)
*; 3k,
i * | 331 | 226 MX | 1750 (8)
293 |y | 1610 (W)
E-7 016 | Pink | 506 | 031 | 028 | 0.09 250 1510 (M)
208 | 2TTMX | 1430 (M)
191 | 283S 1370 (S)
1220 (S)
598 .
oe | Z2AMX | 1185 (W)
238 1040 (S)
eg | U5MN | 10 (M)
E-8 014 |Yellow| 565 | 015 | 033 | 0.09 840 (W)
433
276 MX
361
331
282'S
293 82

The acetate of E-7: Anal. Caled. CyH3011: C, 54.38; H, 563. Found: C, 54.05; H, 5.68.
The acetate of E-8: Anal. Caled. CyH3Oyp: C, 54.38; H, 563. Found: C, 54.17; H, 5.80.
*1: based on moisture-free inner bark.

*2: the acetate.

*3: the aglycone.

TLC: S-1=CHCl3: MeOH (3:1), S-2=Cg¢Hg: Me;CO (9:1), S-3=CHCl;: MeOH (10:1).
UV: MX=maximum, MN=minimum, S=shoulder.

IR: S=strong, M=medium, W=weak.

OAc
Hs I Ha
Hx ——Cl" —OAc [~
AcO—~C—H

Ha Hs
Jan=12Hz ~| - -—I |‘J'=I2H rﬁ
OAc z
Jax=4Hz -’l‘i—;ll ~ Jpx=6Hz

T™S
1 1 . 1 . 1 . 1 . 1 . I L . LT
9 8 7 6 5 4 3 2 ! o

Fig. 1. NMR spectrum of the acetylated aglycone from E-7 and 8.
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L 745d, J=8Hz) t 4AH OXvEVvEBOZ{E T v+ v 75+ A %7k LI (Fig 1), Phenyl-
propane BlOfISE 7 = + v{bFE > 7 b biﬁﬂ@ﬁ%iﬂa‘ﬁ? 7V —ATHLHIERTREL, BiT
BLTRDTatr v ABX R — vDACVESRFRII NG, o7 7Y avit
threo-1-Cp-hydroxyphenyl)-glycerol (I) £ #EIN5B, 7 7V =2 D Mass A7 + V{iIF
RK¥AA4* V¥~ 7% mle 166 (M'-18) KRL, £®D 7 €7 — Tt 80eV, 90°C DA <7
PARIERHCIVT, HFA 4 v E— 75 mle 352 (MY) wBhi, WEREZEEONE
BE (110~130°C) w kW5 &, M BRT, BAk <AL+ v E— 73 mle 293 (M*-59) &
Bhic, EXEXMEERLr o, DEOKERILETHLYTIEBW L oS iERE—K
L, 7 7Y = v% threo-p-hydroxyphenylglycerol (I) & F%E Lz, Lizhio»T, E-7 & 8131
® B-D-glucosides L HEE XN B, E-T132 7 VIbLAL 7 » 2 VB THREYETEM0E, iz
—RABRELY L ee - A llBCEAE LTS, EETOT7 25— D NMR A2 b A2 E-7
BAEORVEVR e by, 1BO 7V 2 —-2ARE, 1BHO7) e -1 Qg LED7 =/
—~ KB, 6 EHOT A 2~ AHKBEY R Z EXRY% L (Fig. 2), p-Hydroxyphenyl-
glycerol (I) @ tetraacetate ® NMR A7 v At BT S-CH YT 5y 7149 (6
530) 5 H v 7YV vrThHE, E-TO7 25— O NMR A2 AV ZIEET 5 6480 (d,
J=6Hz, 1H), 3.70 & 410 cHlox o> 7+ AR EML Lz, LedisT, EFTO7 w5 —
P TR aCHODOY Z7rA20480, T-CH, D> ¥+ A2 8370 L 410 B h5, 7V knm

4 [ oo

s (::HOAc

‘@ CH-O-g-p-glucopyranose .
acetate.

OAc

™S

N 1 A 1 a 1 " I A

o
;

Fig. 2. NMR spectra of the acetylated E-7.
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AR BEOEY 7 V2 — AREMN « (TR A LT WA & xRT, E-7 O Mass &
RIZMAVBBRRTAAA Y E—I7H mlel6bIT, 77— Tl /A2 — ABEICEHET S~
AAF v E— 7 Dffti, m/e 293, 250, 208 & 191 TR ¥ — 7 ¥R L1z, E-7 OfEXELA
EHRED 5Tz, TRISHORELEEL, E-7% 1-C-4-hydroxyphenyl)-1-O-8-p-glucopy-
ranosyl-glycerol (I} & FE L7z, E-7D7 x5 — t 0L (506°C) 2MEL-Z &5, E-711
II @ threo & erythro E#:MEOREWEHTE X, NMR DRSS threo-ll B FEB L ET
FETERbIhSD, E-81327 VbAL 7 » = A BETEEYEL, p-hydroxybenzyl alcohol
BEOBREXRBETHZENnD, ESR /v a—2ABEY 7V e — A0 B 127 ¢
HBHELTWS, EBD7425—+rDNMR 227 b E-TL A —BHREDEEY RLE
(Fig. 3), 0538D > 7+ A% FH v 7V vr+5L, 598(dxd), 368 8XV392D 7F 1
PREML LY, LR TCGEBD7 27— ik 7V e — L8850 a-CH 28 8598 (d x d),
B-CH 21538, 7-CH; %3368 &£ 392 D& > 7 v 25T, M7 vOIhbD%ENT
ES8R7/na—2BEY ) e —LA#HO - THEALTWAZ ¥R ERTS, E-807 ¢
7 — b @ Mass A7 b % m/e 598 (M*-42), 581 (M*-59), 556, 538, 496, 433, 331, 293,
271, 191, 169, 149, 123, 99 & 3 CHNBE OB RER~AMF vE—-27%RL, %
m/e3blTH A4 v E—I7RRLI, me36l D237 e —L{laD BT DRERLS
DOBRATEUCEHEEZh, E-3RAIRMD I T/ - ABEVES LTWA D LTt

¥ (%Hz—O-ﬁ-oglucoDymnCﬁe

s CHOAC acetate
o CHOAc !
OAc
-
‘™S
-CH2
«CH 8-CH
. 1 N L . \ . ] . 1 R 1 R g Pem

8 7 6 5 4 3 2 1 1

Fig. 3. NMR spectra of the acetylated E-8.
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[1] Ri=R;=Rs=Ry=H

[11] Ri=R3;=R4=H, Ry;=p-D-glucopyranosyl

[11I] Ri=R;=R;=H, R4=p-D-glucopyranosyl
CH,-O-R, [1IV] R1=OCHj;, Ry;=p-D-glucopyranosyl, R3=R,=H
(I)H-O—R3 [V] R;=0CH;, R;=R4=H, R3=g-D-glucopyranosyl
CH-O-R; [VI] Ry=OCHs;, Ry=Re=R,=H

Or,

|

OAc

%, U\_E@%% LIRS OFERYEE W LT, E-8 % 1-C-(4-hydroxyphenyl)-3-O-$-p-gluco-
pyranosyl-glycerol (Ill) W& L1z, E-8 D7 7 — + D@ & (56.5°C) 75, E-8i% threo &
erythro RREDORGH LHEIND, 7TH=V =Y HB ROMHB=F LT ERLLHI
1-C~(4-hydroxyphenyl)-1-O-B-D-glucopyranosyl-glycerol (II) & 1-C-(4-hydroxyphenyl)-3-O-8-p-
glucopyranosyl-glycerol (III) % ¥ ¥, RE L7z, I & I oEELTALLemE LT,
THEANDERY 1. Pinus sylvestris L. D gt ZEH & guaiacylglycyrol @ 1- & 2-8-p-glucosides (IV),
V) ZHEEL T3, A—$#ELSIILE Ul oMERS>ZEELERIRELTW5Y 5,
Mo RIZEH IR T sy, MANNERS & SWAN® it Thuja plicate DD PoPOFF
& THEANDER? [3§i:B D&% 5 phenylpropane #7%E% %535 dilignol glycosides % B ¥ L
Twb, EELYRT A=Y= ) 7= vORMLMKFETHERRLL, 1T &1
DT 7Y =2 VYT % p-hydroxyphenylglycerol (I) & guaiacylglycerol (VI) 237 ) € w —
ABIEE BB LT IREE T Y 7= vRERET A LB R B LI, L4 T phenyl-propane
BEEXET ORI 7= vOLEREBEE L THRKREL, MEOHBBEROBINISHE
DEELHRRETH 5,

& X #
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Summary

Further studies on the low-molecular weight compounds of the ethyl acetate frac-
tion of a 95% ethanol extract of Akaezomatsu (Picea glehnii Mast) inner bark have
results in the isolation of two new glucosides, designated as E~7 and E-8. The two
glucosides were separated by means of polyamide column chromatography using gra-
dient elution with benzene and methanol. E-7 and 8, obtained in 0.16 and 0.14%
yields of the moisture-free inner bark, respectively, were amorphous. Hydrolysis of
either of the glucosides with S-glucosidase yielded D-glucose and an aglycone. The
acetate of aglycone, which was purified by preparative thin layer chromatography, was
identified with an authentic sample of D,L-threo-p-hydroxyphenylglycerol tetraacetate
by comparison of thin layer chromatography, and Mass and NMR spectra (Fig. 1).

E-7 gave a pink color with diazotized sulfanilic acid. Its acetate melted at 50.6°C.
Mass spectrum of the acetate doesn’t show the parent ion, but affords the characteris-
tic ions at m/e 293, 250, 208 and 119 related to the acetylated aglycone part of E-7.
From NMR spectrum, the acetate of E-7 is shown to contain four aromatic protons,
a B-pD-glucopyranosyl moiety, a glycerol side chain, one phenolic acetate and six ali-
phatic acetate. The double resonance experiments indicated that glucose is linked at
a-hydroxy of the glycerol side chain in E-7 (Fig. 2). Based on the above results and
that of the elementary analysis, E-7 was identified as 1-C-(p-hydroxyphenyl)-1-O-8-D-
glucopyranosyl-glycerol (Il. The low melting point of the acetate suggested that E-7
was a mixture of erythro and threo isomers.

E-8 gave a yellow color with diazotized sulfanilic acid. Mass spectrum of the ace-
tylated E-8 shows the major ions at m/e 598 (M*-42), 581, 538, 514, 496, 433, 331, 293,
169 and 109. From NMR spectrum, E-8 was shown to contain the same functional
groups as those in E-7 (Fig. 3). The double resonance treatments indicated that
glucose was linked at 7-position of the glycerol side chain in E-8. Based on the above
results, E-8 was identified as 1-C-(p-hydroxyphenyl)-3-O-8-D-glucopyranosyl-glycerol (II).
The result of the elementary analysis supported the proposed structure of E-8. It
seems to be a mixture of erythro and threo isomers, which is presumed by the low
melting point (56.5°C) of the acetylated E-8. These compounds are of interest in con-
nection with the biosynthetic process of lignin.



