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W=V RERRE L, FOBEICE TR BFERS OS R ROCKRE Lz, 2RO
WERZORBRRT 7=V~ DFBE D 5B LMD 7 L 2 — L~ ¥ Vil &
BOK B O —BIEE BT BRI TT A 2 — A=V ¥ v kMK RERES TRLE
M) r=vi7z/7 1B CBLTHZEERE L, BYTEAYV 7=/ -1 (Tra—
AR EVHIH) EESTREAY 7 = — A DB R BT B M B AR B i,
T = v B DM FBAEIC S ¥ h B B S BB L,

2. E B
2.1 HREREHAHOMHE

AMOMEICFER L1277 = V' < ¥ (Picea glehnii Mast) & [@—DHRAKRNLSEH K, B
B, SB50D0 L, ABEEAEEOMBHMMELE ., IRV o7 e —v—trEIE, B
WHEDT L2 = X P EREERT V2 — RS, =— 7 L AR EEE
=7 VA B IR AR LT,

2.2 T=FILTEBNSE] E-2&E-3DR®

BB DA L e =— T AAB R BB 7 e~ 757 4 — (TLC) e}, 7 e~
NI aFENMR UV) v TRETE, BWEROMEERTHILEDIRE I,
IO DILEME BT D, =—FATBHES5g % 3x0cm DY Y B FAL AT A, <
vEV—7 2t v (50:1) ORETEMEL, 0ml It 7F 7> avaL s x—THERL,
No.120~249 = E-1 & E-2, No.250 LI L E-3 0B a7 5 7 v a viEb i, E-l,
231UV 5 v 7 CHIVWVHNEER TS, No.120~249 D7 52 v a vE YV AFA I T A
(15x40cm), “vEv—x &/ =1 40:1) DEFKC IO EREBE LK., E-1BIVOE2%%
R 7F3 7 av®I7enhia—x g7 -1 (20:1) ORKIC X 55E TLC CTEHEERE L,
E-1 L E2%2@AROBEMNRE LTERLhERE L, No.250 kD757 a vk m
mAEA A=A R =2 (10:1) ORBIC LS50 TLC CHEE, BR LA, E-1,243%KE)
o v—EKEEEE 1:1) T7 v FA{k LT, E-l-acetate & E-2-acetate |37 /L 2 — L hx b HE
i L7, E-3-acetate iZ~++ v—Ef=51 2:1) ORBBIC LS55 TLC TEHRL, 71
2 - ANDEREE L

2.2.1 E-1l-acetate @ KMnO, Bk

40 mg ® E-l-acetate # 7t F v 10 mé ML, 40mg © KMnO, &7 + v 20
mé Mz, FRTI6REEBLLL, KRGO KMnO, #4581, MnO, % =3IL, =K%
5% NaOH KBHECTIRMBR L, MILERHE v Evy—T 2 v—FF (150:10:1)
DEEC X545 TLC THERML, E-l-oxy R & LCHEE L,

E-1: Mass (m/e): 258 (M*,100%), 207 (30), 169 (12), 124 (40), 99 (40). UV (EtOH) my
(log ¢): 260(3.55), 305 (4.28), 326.8 (4.37).
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E-l-acetate: Mp. 103.5°C (EtOH). Mass (m/e): 384 (M+, 10%), 342(85), 300(51), 258
(100). IR (cm™Y): 1760, 1600, 1580, 1500, 1460, 1440, 1410, 1370, 1335, 1295, 1260, 1200,
1140, 1120, 1020, 980, 960, 900, 840, 820, 780, 760, 720, 710, 700, 670. Anal. Calcd.
CyHyOr: C,656.61; H,524. Found: C,65.50; H,5.39.

E-1-oxy.: Mp.213°C (H,0). Mass (m/e): 168 (M+, 100%), 153 (83), 151 (21), 125 (26).
Anal Caled. CHO,: C,57.14; H,4.76. Found: C,57.44; H, 4.85.

E-2: Mp. 260°C (EtOH-H,0). Mass(m/e): 228 (M*,100%), 211(12), 181(20). UV
(EtOH) mg (log ¢): 263 (3.42), 307 (4.31), 320 (4.29).

E-2-acetate: Mp.111.8°C (EtOH). Mass (m/e): 354(M*,9%), 312(47), 270(46), 228
(100). IR (cm™Y): 1760, 1610, 1600, 1580, 1510, 1440, 1370, 1290, 1220, 1200, 1170, 1120,
1020, 970, 940, 900, 860, 820, 790, 700, 670. Anal. Calced. C,H;304: C,67.79; H,5.12.
Found: C,67.80; H,5.05.

E-3-acetate: Mp.115°C (EtOH). Mass(m/e): 412(M",17%), 370(33), 328(100), 286
(83), 244 (81). IR (cm™Y): 1760, 1620, 1600, 1510, 1450, 1430, 1380, 1340, 1210, 1120, 1110,
1030, 970, 900, 850, 820, 790, 720, 700, 680.

2.3 KEBIFILTRENS E-4, E-5 & E-6 DBR

RYVT7IFEB 7o~ 27574 — (P-TLC), 7Aa—r—Kk 2:1) ©X b B LIEE

BFALABERO e~ 75 2% UV S v/ TCRETS L, BOK~BEAYRTS 3OO0
FELMEOA Xy PR S hic, Bi=FATEHS5g % 3XT0ecmDHEY 7 $ ¥ 5 4,
TAa—A—KORKCLVRMAL, BHKE30mIFOLER LI, BHEZEARA~7 b
A (UV) B L, P-TLC THZE Lk, 7Aa—1—k (1:2) OE#K T No.1~20, (1:1) T
No.21~75, (2:1) TNo. 75 A EkD 75 7 v 3 v, No.25~47 i E-4, No.48~58 iz
E-5, No.59~86 it E- 6% air& 757 v a vIERHEN, 7527V a vEBEHAY T 3
FH#35 4 B3x50cem), 7Az2—-AL—KORKTERML, E-4, E5 & E-6 ¥EEHOEGHR
ELCHMLY, E4 ES5LE-6% ) o v—EARR1:1) T7xs1iLl, E4-, E-5-
L E-6-acetate & 2 & / — A FfT T A 2 —A—KhbERS L, E-5-acetate ITFE e ~+
Fyv—Eg=F4 1:1), FITLC X biEH L,

2.3.1 E-4-acetate, E-5-acetate & E-6-acetate O&INKk S8

E-4-acetate, E-5-acetate & E-6-acetate D& 50mg % 71 2 — A 25 mé WML, BiE
B 25ml &z T, Ny RIAFCLREER L, &K, 20mé oKEZML, 743 — &K
EREL, 77)avik=—T A 55 3EB=F It Lic, £#4D7 7Y a vk
) o v—EKEERE (1:1) T7 «F A4k L, E-4-agl.-acetate, E-5-agl.-acetate, & E-6-agl.-
acetate & 7 L a2 — L—K b EER L,



290 L ERFRERHBERTERE BB $25

2.3.2 E4, E-5 & E-6 OxFIIL{LHD KMnO, Bk

E-4, E-5 & E-6 % n-NaOH i L, 4158 D (C,H:LSO; %% T, N, KT 80°C,
SEFHIME L7z, BED (CH)SO, 2B L, =F Mt Erig=F 1 #il Uiz, H=5214k
Wi 2.2.1 OBRFICELCTRML L, BLS B Z ~*v v —BiB=F L —F8 80:5:1) i
X %5458 TLC THBREH L, E-455 E-4-oxy., E-5 06 E-5-oxy. ¥ 8@ L7z, E-6 6D
E-6-oxy. |3 BE D 125 H R 7 hs o 1o,

2.3.3 E-4 & E-6DXAFIL{LBOMKRR

E-4 LE6RVEDA 27 —NHERL, BROCT7 VA2 VXD A FMLERVIEL
2o AFNLH E-4-Me & E-6-Me Bz ALY YR IDIMKSEL, 77V a2vk=—F 1
Wit £#7 7V 2 vi~FHv—EB=F1L 2:1) X559 TLC C£BEML, E-4-
Me-agl. & E-6-Me-agl. % »x 2 7 — A hbESH L,

E-4: [a]? —-63.7°(C, 5.7, MeOH). UV (EtOH)mg (log ¢): 260(3.60), 305(4.25), 326(4.36),

E-4-acetate: Mp.164.2°(MeOH). Mass (m/e): 672(M™"), 342, 300, 258, 169, 331, 289,
271, 229, 211, 187, 169. IR (cm~Y): 1760, 1610, 1590, 1510, 1470, 1460, 1410, 1380, 1220,
1140, 1120, 1090, 1060, 1040, 970, 910, 890, 860, 840, 820, 740, 690. Anal. Caled. CssHy0i5:
C,58.93; H,5.36. Found: C,59.14; H,5.55.

E-4-Et-oxy.: Mp.198.4°C. Mass (m/e): 196 (M*,100%), 178 (18), 168 (62), 153 (52), 151
(15), 125(18).

E-4-Me-agl. (E-6-Me-agl.): Mp.124.8°C (MeOH). UV (EtOH) mg (loge): 260(3.31),
305 (4.04), 324 (4.16). Mass (m/e): 286(M*,100%). Anal. Caled. C;H;sO,: C,71.33; H, 6.29.
Found: C,71.33; H, 6.27.

E-5: [a]3 —58.1°(C, 4.8, MeOH). UV (EtOH) mg (log ¢): 256(3.50), 305(4.35), 320(4.35).

E-5-acetate: Mp. 157.4°C (EtOH-H,0). Mass (m/e): 642(M™), 331, 312, 228, IR
(em~Y): 1760, 1610, 1600, 1580, 1510, 1460, 1380, 1320, 1300, 1220, 1140, 1040, 980, 960, 940,
930, 910, 840, 790, 740, 720, 690, 670. Anal. Caled. C3H;0y4: C,59.81; H,5.30. Found:
C,59.61; H,551.

E-5-Et-oxy.: Mp.200°C. Mass(m/e): 166(M", 49%), 138(70), 121(100).

E-6: [«]3 —60.4°(C,5.7, MeOH). UV (EtOH) mp (log¢): 257 (3.49), 305(4.30), 321
(4.33).

E-6-acetate: Mp. 160.0°C (EtOH-H,0). Mass (m/e): 700(M*), 370, 331, 244. IR
(ecm~Y): 1760, 1620, 1600, 1510, 1460, 1380, 1220, 1120, 1040, 950, 910, 860, 820, 790, 700,
670. Anal. Caled. C3HyOy: C,58.28; H,5.14. Found: C,58.08; H,5.37.

E-6-agl-acetate: Mp.115°C (EtOH). Anal. Caled. C,;HyO5: C,64.08; H, 4.85.
Found: C,63.43; H,5.00.
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AREI BT, BiA (mp) OHEIFEIR A b F FP51, 1°C/min. ORBHEE TT» 7z, B4
B (UV) | A -2 7 b A3 Hitachi spectrophotometer 124 CHI'E L7z, #F/A# (IR) %Ulﬁx
~ 7 } ik Hitachi grating infrared spectrophotometer 215 % A\, KBr $£#| & LTl
LTz, BBESER NMR) 227 b LI EEERE L LT tetramethylsilane (TMS) % A\,
Hitachi high resolution NMR spectrophotometer R-24B 7¢ & ClilE L1z, BE (Mass) A
7 b+ Ak Hitachi K-53GCRMS-4MS GHEIE L1z,

3. BMRLEER

AL IHEBEYIERT, 7h=V <y OBEYPREE A RCS L, PRBE & S8
BB, $5080 LTELhMB#IELE £ 339 L 181% 074 2~ <V L Vil
WEEt, L LABE MR OMBBECEThD 702 — v 2 v OB R
BELLERSD, ABEEDO 7L a —A Ry vl 18% O — T ARBH E 87% OKE
WA Ehb0rs LT, MAEoMEHIE62% 0= — 7 LVAEH, 23% OKERE LT
15% OWBEECERZ Lt wWARBReaEhic, KEFLLSMNLCEHEEBE=FATERE, B

Table 1. Yields, Spectral and Chromatographic Properties of Hydroxystilbenes

| 3
Compound \ Yield*V \‘ TLC (Rf valuej*® UV (mp)
o | st | P BB TBQE
E-1 0.98 d43 ‘ 0.30 1 220, 326.8 233, 305, 318
E-2 017 0.20 [ 0.25 ‘ 218, 307, 300 228, 298, 310
E-3 0.03 0.07 \ 0.17 ! 220, 327 230, 298, 310
{
Compound Y(i;,l)d ) S-2 P ’ ABOR ABQE*)
(4
E-4 9.77 ' 0.58 0.55 | 220, 326 235, 305, 318
E-5 3.76 0.58 0.47 \ 215, 305, 320 228, 298, 310
E-6 1.92 0.58 041 l 218, 322 234, 300, 312

*1)  Yield(%): based on moisture-free outer bark fibers

*2) Yield(%): based on moisture-free inner bark fibers

*3) S-1: on silica gel with CHCl3: MeOH=15:1; S-2: on silica gel with (CH3),CO:
CH;COOEt: H;0=10:10:1; P: on polyamide with EtOH: H,0=2:1

*4)  JEOH of the acetate

HO
CH=CH OR;
R| 0 Ra
(I) R;=R;=H, R;=0CH; (V) R1=,3-D-glucoside, R;=H, R;=0CHj;
(X) Ry=H, R;=CHj; R3;=0OH (VI) R;=Ry=CHs;, R3;=OCH;
(]II) R;=Ry=R3;=H (VII) R1=,3-D-glucoside, R;=R3=H

(Iv) R;=R;=H, R3=0H (Vll) Ry=p-D-glucoside, R;=H, R;=0H
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IO —FARBEORS Y EE 7 r<t 7574 — (TLO) CBML, UV 5 v 7 THRETS
L, MR BT ALAMANEERS E LRI EhE, #5427 2777 4 — L5
TLC #ER LT, =— 7 ARBEH»S E-1, E-2 & E-3, K= VABEH10 E-4, E5 &
E-6 DUV 3 v 7 CHWEEERTHLEDL Bl L, E-1~6 OMBBMEL Y OREL
TLC ic X %% 8% Table 1 ©##E Uiz, E-1 & E-2 137 = 7 — A BlOGEC— R Hbh
HrA=v—FB—FB=FL 5:1:4) 1w Xxb TLC TREVWICHE Lich -1z,
3.1 3,4, 5-Trihydroxy-3’-methoxystilbene (E-I) (I)

= —F ATEHN»S UV 5 v 7 TREDMEERL, 50% H,S0, 2MHET 5 LBRIICHK
arE+5 E-l R ¥ L, B-1 3EBERK TR Lithol, E-1R~AARZ P AL
54 FEMY)258 &, C68.76 & H5.69 DR O#ERH 55 TR CstluOy 7R Lz, E-1
& E-l-acetate ® NMR %, E-LIZ 1D 2 b oAk, 3AD 7 =/ — A ¥eKEEE, 1,3,5-
£1,3,4- BHO2ODEBKE 1,2- Bit=5 v vEEHE TS (Fig. 1), E-l-acetate O IR i
960 cm~1i1z. 1, 2-B#a = F L v D trans “EEAICEH RBINEZ R L (Fig. 2), E-l-acetate
% KMnO, THMb L, KRB 7 v F 1k Liz, a-resorcilic acid & vanillic acid YT %A
Ky P RB{LHD 7 e~ 25 anbBEH SR, BHrLSM TLC IR X b BRI hc
E-l-oxy. ¥ TEN OB & XM DL A S vanillic acid & FE Lz, U EORER, E-1
% trans 3, 4, 5-trihydroxy-3’-methoxystilbene (I) &A% L 7z, I 1% isorhapotigenin &5
ZTHbRDAFALYTHD, black spruce ® inner bark?, Picea glauca O K> i &

Fig. 1. NMR spectrum of the acetate of E-1 (I)
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Fig. 2. IR spectrum of the acetate of E-1 (I)

PHOBEBEI N T\ %, E-l-acetate DFlS (103°C) iz bOXMMEE X< —FK L., I Dk
HERHEMAKTHS 3,3, 5-trihydroxy-4-methoxystilbene (rhapotigenin) (II) i3 Eucalyptus
sideroxylon DEY Ig ENSBEBI TV BN, £DO7 ¢ 5 —  OflE (114~115°C) 1 E-1-
acetate DRI & —H Lich -7z,

3.2 3,4,5-Trihydroystilbene (E-2) (III)

FlifRAfE D = — 7 AT DBBEL e E-2 12 E-1 L k{7 m= | 75 Ay 2%8h%
RIN, Jmmha—2F ) —=AREB TLC CILE-1 £ E2 3 HE W E KD B BERL
2o 213UV 3 v 7 TRHTHEHBFCOUNEYRTS, E20 UViBEH R KED X
SPlFe 2 DDOBREI A 307 & 320 mp iR Lic, E-213228 D M* & C72.16 & H536 DT
RO ORERIS TR CuHpyOs %, E-2-acetate (3354 D MY, BIVOTE SO B
7T X CpHsOs & 5 2 72, E-2-acetate ® NMR {37 = / —A ¥ 7 54 % (=230, 9H),
E= =g (0=708 2H) 8 X' L, 4- & 1,3, 5-BRO2EOFEKL TH 07w r vOEEY
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Fig. 3. NMR spectrum of the acetate of E-2 (III)

R L7z (Fig. 3), E~2-acetate @ IR {3 trans “EESWRBINABRINES 970 ecm 2R L
- (Fig. 4), E-l-acetate ® KMnO, fifbic e UCHME S iz E-2-acetate DY D 27 v < +
Iy Mt y—FBR—FB=rL 6:1:4) OBRBHBERZEVTRI040 & 065 % =3
a-resorcilic acid & p-hy-droxybenxoic acid W M4T 5 A K » rERLT. EDOHESR, E-2
% trans 3, 4/, 5-trihy-droxystilbene (III) & /% L#z, Trans 3, 4, 5-trihydroxystilbene (III)
(% resveratrol @ ZINTE Y, Eucalyptus wandoo O.LMY, Eualyptus sideroxylon @
B OB b EBEIN TS, E-2-acetate DANA (111.8°C) 1Nk, EELO XY
BEEhTWB I D77 — b OREA (111~112°C) & X< —HK L1,
3.3 3,3%,4,5-Tetrahydroxystilbene (E-3) (IV)

E—FAREYDO 7 v+ 54 UV 5 v 7 CREFTDE, B-1 &£ E-2 X b{{E\ RE
DG REDHKEZRTHEIDARy r 2B Eh L E3%h546sn<t 757 4 —
ESBTLC i X b B, W LY, E-3 RBERPTLIRYEE L, E-3%4EFT57
57 s VEEECEST7 5 A{LL, E-3-acetate & ~* v v—Eef=F 1 (2:1) DRER
B X550 TLC %28 » €, #B B L1, E-3-acetate IZHER S Db T2 RS WHN
W3k inds o fedd, Mass, IR & UV i DD Xa i OFERITE YT A{LEH D 3-8-D-glucoside
PHBRIMKS BT X S L7 trans 3,3, 4, 5-tetrahydroxystilbene (IV) ® 7 &5 — + D
B & X{—%L7 (Fig. 5, 6), IV |3 astringenin? ¥ 724X piceatannol® & 3 iiTh, Vowaca-
poua macropetala, V. americana®, Laburnum alpinum'® .0 %8 X OY spruce O E®
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N U
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2000 1800 1600 1400 1200 1000 800
Fig. 4. IR Spectrum of the acetate of E-2 (III)

HEHEh TV 5, Piceatannol ® 7 7 — + DR SIL 115°C & 127°C 0 2 HEE SR R”TY &
WE IR T BH, E-3-acetate (3 115°C OEE CRER L, BRIk Litd .,
3.4 3 4/, 5-Trihydroxy-3’-methoxystilbene-3-3-D-glucoside (E-4) (V)

R R ORISR DB LA 7V 2 - VEBRPER T V2 - b—<X v ¥ VI[EYE,
T = FARRE LB = F A RBERC S A L, BB F A %Y P-TLC CRM L, UV
S 7ERHETLEROAELCIBTFAOHEYRTIAHy PAFERS & LTHRH I,
B~ F AR EYE RV 7 IFAFI A2 257 4 —TCHBEL, BHEDOUV A7 b
WHESNTHH Lz, E-4 3MiSBAEREER Y0977, HBE=F L EH Y47 )44.80%
OERETEBBORKEL LTHEIhT, E4ix el % -63.7° R L, BnKIBLD
D-glucose A UB Z &b, p-D-glucoside L HEFEIN B, E-4-acetate D<A A7 bk
672 » M* Dfliic, mje 331, 289, 271, 229, 211, 187 & 169 i tetraglucose oxonium ion & %
D2KR7S7A VA4V, BIO mle342, 300, 258 & 169 i E-4-acetate D7 7V =2 v
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BEFD2R7I AV IMAF VICEYTHEBLRS w244 vEE LI, E-4-acetate IT
672 (M") L TEAMDORERH S CouHy O DA FRERL T2, NMR X tetraacetylglucose %
EeRBEIND 7w b vOflic, 207 =/ — A7 w7 5 1ED A b FoE LER
& :ﬁé@ LizL2-Ba= 1 vECHEY TS 7 e b vORFEEYRYE L (Fig. 7), E-4-acetate
12970 cm ™' i trans ZEEAIRB I 58\ IR ORINFRRL T,

E-4-acetate & 7 v = — AHERIC X Y KSR L, FIZMET F1{Llle, D7
JavDT7eT - bR e< 574~ 5%, R UVEOHRITOBENLLT
= V= VB OMMBEEN S e BB, RIE L isorhapotigenin (I) o7 &7 — MM L
tz, E-4 #=F2{L L, KMnO, B{3 % &, E-4-Et-oxy & LT vanillic acid ethyl ether 73
HEEXhT, Lihto T E-4 OBBHET resorcinol B OKEE L glucoside FEEX L TH
CEEFRETS, UEofEEMNS, E-4 % trans 3, 4, 5-trihydroxy-3’-methoxystilbene-3'-3-D-
glucoside (V) & M % L7z V il isorhapotin & (¥, black spruce DPNEE?, Picea
glauca®V OB EOMBE S & LTHRBEIR TS, E-4-acetate DRI (164.2°C) iz h b D
MEREE —F Lt, EAAR ST Va2 vTAFALL, =anry v TMKGTHRLTHLNAST
79 2 v (E-A-Me-agl) (m.p.124.8°C) %53 %547 &L TESHOFERM S trans 3, 3, 4-trime-
thoxy-5-hydroxy-stilbene (VI) & R L 7= (Fig. 8, 9),

3.5 3,4, 5-Trihydroxystilbene-3-5-D-glucoside (E-5) (VII)
MR B Y D 3.76%, M= LAY ) 17.28% DINE CHEES e E5 X UV

Fig. 5. NMR spectrum”of the'acetate of E-3 (IV)
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FSYI/DBHCX VEFEROMUEERL, 305 &£ 320my KEKEDREAE—KTH o0
BARM ZFOH#E I UV 227 + A %R L, E-512 [a]3 2% —58.1°, BRIIAKA AR X D
p-glucose %4 UB Z &5 f-D-glucoride L #HEIND, E-5 2EECK-TT 2+ 2L L
72, E-5-acetate {37 v 2 —A—KHbEERE L, mp.1574°C &R E LTE LI, E5-
acetate D<A R b Anb, 642 D MY L tetraacelylglucose oxonium ion DBSE 7 7 7
AV EALAVvOMIE, m/e312, 270 L 228D 7 = / —AH D7 T 72 v b4+ vRERERT,
642 (M) & TERSHT D5 Bds b, E-5-acetate D5 FRI CuHyOy & HH Shtc, E-5-Acetate
O NMR 3B o7 b vofic, 2D 7=/ — A7 vF18E, L2-BfalLic=F1r v
% (0=68) KIVHFBHOELE 7w t vOEELY RE L7 (Fig. 10), E-5-acetate (% 960 cm™!
I trans "HEFBEACRBINARINERE Lz, E-5-acetate ¥BMMASHEL, 77V 2%
TeF AL LTCHBLIESD7 7Y 2 v 7 €5 — b3 E-2-acetate D HERE L —B L,

resveratrol (III) 7 7 — + E[@EL Tz, (C,He), S0, T=5 A {k L7z E-5 % KMnO, Tk

| | H
I |

L 'l A i
1600 1400 1200 1000
Fig. 6. IR spectrum of the acetate of E-3 (IV)
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Fig. 9. NMR spectrum of E-4-Me-agl. (VI)

spectrum of the acetate of E-5 (VII)
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L, E-5-Etoxy 2B LI, 7rn~ 2757 4 —D%¥E), BA KT HOBEENLDS E-5-
Et-oxy % p-ethoxybenzoic acid & F%E L#z, E-5 @ D-glucose B Lzl 5T resoréinol
BERELED7 =/ — 1L glucoside B LTS, HMEDKERBE ST, E-5 % trans
3, 4/, 5-trihydroxystilbene-3-8-p-glucoside (VII) & [ L7z, 3,4, 5-Trihydroxystilbene-3-8-
D-glucoside (% HiLLis 5459 (2 X h B X h, piceid L & X T\ 5, E-5-acetate DFlL
(157.4°C) iz HiLris & OB oS & —3 L1z,

3.6 3,3,4, 5 Tetrahydroxystilbene-3-5-D-glucosido (E-6) (VIII)

HEB=F AR BYOR) 7 I VAT a7e< 257 4 -2k b, E-4,E-5 o\ cE-6
DL TR, E-6 1 2EkR=F LB 98.78% OIRETHL R, E6DUV ARyt
AT AR A 32T mp i, A5i08aer % 305 mp CHOMIBE 5 2 e, E-6 1% [a] —60.4°, Mein
KRz X b p-glucose 4 LB 5 B-D-glucoside &EX Bh5, E6% ) v v—EKEE
BT7xFibl, TAa—A—KhbESD E-6-acetate D55 % 5845 Lz, E-6-acetate D
CAARY AR TO0MY) EERED T 5 72 v b 44 VI8 L0370, 328, 286 L 244 D EE
777 AV A VvER LI, FFET0 L TR ORERDID, E-6-acetate {3 CyHyOr4
D TRERD, E-6-acetate D NMR 2 R 7 } L R BRECEBEBIRE e b vE3ED
T/ —MET7eFAE, L2-BRO=F LV VvERKIUHFEREDO T = + vOELELR LI (Fig.
11), E-6-acetate D7 A 2 — A PIERC X B MK THEONWLT7 7)) 2 v 7T 2F 1L,
Tra—IhbEBORKRYEK, 77V 2 vD7 27 — | (E-6-agl.-acetate, m.p. 115°C) .

Flg li. »» NMR spectrum of the acetate of E-6 (VIII)
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412(M"), 370, 328, 286 £ 244 D7 5 /4 v b A4 v (mfe) KE L, M' LERSH OB
CpHxOs Do FR A RY L7, E-6-agl-acetate ® NMR (24 BD 7 = / — AT e F I,
L2-Ban=51 v 1,3,5- &£ 1,3, 4-BROZOODEEKOE T + YOFHEY, IRAX7
F AL 970 cm~! i@ trans —EESDORINEER Lz, Licsd o T E-6-agl % trans 3,3, 4, 5-
tetrahydroxystilbene (IV) & RE L=, E-6-agl-acetate Mgl (115°C) i3 HAworTH® LT X
DHEINRTVD X IR 2EBHE RS eh o, E-6-agl KT 5 BREOMBLRET D1
»ic, E-6 0= At OBbE AR+ oERIBbhith oz, LI > TE6%Y
TV RAEVTAFMEL, DNT=ary VEMKFBLTESRS7 7Y 2 v (E-6-Me-agl)
Ok % E-4 ORI —ME THS Lic E-4-Me-agl. R & 8 Lic, @A, 2X5H, TE
A ORE BRI E-6-Me-agl. & E-4-Me-agl. B\F—#ELX b 2LEWTHLZ EBTRE LA, KL
LR S E-6 % trans ¥, 4, 5-tetrahydroxystilbene-3-8-p-glucoside (VIII) & F%E Uiz,
E-6D7 57—t L2-Bii=F 1L vyEORILHIL 50 cm B hiz, VIII X astringin &
w4 Eh, Huius bic X b Eucalyptus dundasii D¥ENL BEEIh T\ 57, E-6-acetate ©
Al 5 (160.0°C) 132 OCHR OB H (152~153°C) X b b E TR - 1.

4. # b

7A=Y= VEEND, SHVHTIRI DS LCHRREOMEBRSEREL, 6 BH
DAFAyEERE, RTE Lk, /MEEOMMBEENS B, 28 Lic=—7 1 TEH»5
isorhapotigenin (I), resveratrol (IIl) & astringenin (IV) % % % 0.98, 0.17 & 0.03% (FhisRihie
ERECH LT OB TEL, NERMBBRELOAR Lic=— 7 AW ES1L L 11 & IV AR
032, 0.05 & 0.00% D&INET, Bl = F LA EHH 513, isorhapotin (V), piceid (VII) &
astringin (VIII) 53 9.77, 3.76 & 1.92% (M@ ERCX L) OEMBTHEE S hi, V, VII
L VI ORBEOETHIKG=F L TEY D 608% L b, AFLNVIIEAROH, Bk,
B BEIhABEEALRESTFEAEY 72/ —AD—FETH D, LHPEEL TLH O #5H:
i lkEeny, =V BoOOMPEH &b pinosylvin & % ? monomethyl ether 7z &> =
FARVIBARRAEORENHELE LTERTH S, AF 1 vOREM & HEE 3BT
HERTVWAHEETHHN, TOMCEBERGETRET SN 7LEED, <1 70%E, H
K XS Shi-AMEROERY REOEMELHEIh TS, L LBRPDOAFLY
B—BRCEEBERSTHY, FHCARETH LD, LOWRIREELSh, 7=t /T
7 RENC BT A M RESS REREET D), EENHRRIBELAERL R, b
v e BD AF L VICET A EE L LEE % <, isorhapotin (V) X P. mariana B.S.P., P.
glauca Voss, P. sitchensis CARR OBE By & L TR EhT\w5, ¥/ resveratrol (1)
v P. polita sieb., P. koyamai SHIRASAWA' & P. bicolor MAYR™® D¥, piceid (VII) i P.
glehnii ScHMIDT DY), astringenin (IV) % P. abies KarsT OBER Y & LTabh T
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%, MANNERs & SWANY 37+ FEDOSBHEO I Ve BREETWDHBAF AL I VERS L,
astringin (VIII), astringenin (IV), isorhapotion (V) & isorhapotigenin (I) % ¥, % 7‘;(:1 Vs
r= /7 7R LTS,

DEDXSBARFCEEND AFAS VBT IRERSBEETHH, FRED LS
WA ORISR T 2 MELB LA LRV ERAHRDO L S, AF X voliRhicss
I AEEROBK Y RET 5 isorhapotigenin (I), resveratrol (III), astringenin (IV), isorha-
potin (V), piceid (VII) & astringin (VIII) ® 6 E 3 DA F A X VAR —BEND, HEICH
BINIBESFELR, 7=V <Y HEOMTBHECTEND FOMOMMR S BT
HHREMGEFTHS, HBRECEENIAFARNVERGTFERY 7 2 7 — 1 L OEEIB
BROWTREGERORETH S,

L] i
AREEZTOCHich, ABRNCHEERRE - e AF BRI BERE KD £ Lic
EHBELET,
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Summary

The extractives prepared from the bark fibers were examined as basic research for
the study of correlation of compounds between low and polymeric polyphenols in the
bark of Akaezomatsu (Picea glehnii MasT.). From the ether-soluble fraction of the
outer bark fibers, three compounds designated as E-1, E-2 and E-3 were isolated in
yields of 0.98, 0.17 and 0.03% (by wt.), respectively, on the basis of the moisture-free
fibers by means of silica gel column and preparative thin-layer chromatography. From
the ethylacetate-soluble fraction of the inner bark fibers, three compounds designated
as E-4, E-5 and E-6 were isolated in yields of 9.77, 3.76 and 1.92% (by wt.), respec-
tively, on the basis of the moisture-free fibers by means of polyamide column chro-
matography. All the compounds show an intense blue fluorence on the thin-layer
chromatograms under ultraviolet light like hydroxystilbenes. E-4, E-5 and E-6 were
cleavaged with emulsin or alcoholic acid to give aglycones and p-glucose.

1. The UV absorption of E~1 in ethanol showed a maximum at 3268 mg. The
parent and base ion peak of E-1 appeared at m/e 258. The acetate of E-~1 was re-
crystallized from ethanol (m.p.103.5°C). Molecular formular of the acetate corresponds
to CyuHyO; from the results of elementary analysis and the mass number of parent
ion. NMR spectrum of the acetate suggests the presence of three phenolic acetyl, one
methoxy, and 1, 2-disubstituted ethylenic groups. The aborption band at 960 cm™ in
IR spectrum suggests a trans-ethylenic configuration. The oxidative degradation of the
acetate yielded vanillic acid. Therefore, E-1 is identified as trans 3, 4, 5-trihydroxy-3'-
methoxystilbene (isorhapotigenin) (I).

2. E-2 exhibited two UV maxima at 307 and 320 mg, and its mass spectrum
showed the parent and base ion peak at m/e 228. The acetate melted at 111.8°C. It
has a molecular formular ocrresponding to Cy,H,;s0s by elementary analysis and the
mass number of parent ion. From NMR spectrum of the acetate, E-2 is shown to
contain three phenolic hydroxyl, 1,2-disubstituted ethylenic groups conjugated with
aromatic nuclei. The absorption at 970 cm™! in IR spectrum may be due to a trans-
ethylenic configuration. On the basis of the above results, E-2 is identified as trans
3, 4, 5-trihydroxystilbene (resveratrol) (III).

3. The main part of E-3 fraction was separated and purified as acetate by means
of preparative thin-layer chromatography. Spectral and chromatographic properties of
E-3-acetate were wholly identical with those of the acetylated aglycone of E-6. E-3
is identified as 38,3, 4/, 5-tetrahydroxystilbene (astrigenin) (IV).
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4. E-4 had an optical rotation of —63.7°C in methano! and an VU maximum at
326 my.  Its acetate melted at 1642°C. Mass spectrum of the acetate afforded  the
parent ion peak at m/e 672 and the prominent ion peaks at m/e 331, 169, 109 corres-
ponding to tetraacetyl-glucose oxonium ion and its secondary fragments. The acetate
has a molecular formular corresponding to CgHyOs from the results of elementary
analysis. NMR spectrum of the acetate suggests the presence of two phenolic acetyl,
one methoxy and 1, 2-disubstituted ethylenic groups conjugated with aromatic nuclei
in addition to glucose residue. The sharp band at 970 cm~! in IR spectrum of the
acetate may be attributed to a trans-ethylenic configuration. The oxidation of the
ethylated compound of E-4 yielded vanillic acid ethyl ether (m.p.198.4°C). From the
above results, E-4 is identified as trans 3,4/, 5-trihydroxy-3’-methoxystilbene-3-3-D-glu-
coside (isorhapotin) (V). IR spectrum of the acetylated aglycone of E-4 is in accord
with that of the acetate of E-1.

5. E-5 had an optical rotation of —58.1°C in methanol and provided two UV
maxima at 305 and 320 my. Its acetate (m.p.157.4°C) has a molecular formular cor-
responding to C;H30O;. NMR spectrum of the acetate suggests the presence of two
phenolic acetyl, and 1, 2-disubstituted ethylenic groups conjugated with aromatic nuclei
in addition to glucose residue. IR spectrum of the acetate had a sharp band at 960
cm~!. E-5 gave p-ethoxybenzoic acid (m.p.200°C) by the oxidation of the ethylated
E-5. Therefore, E-5 is identified as trans 3,4/, 5-trihydroxystilbene-3-8-p-glucoside
(piceid) (VII). Chromatographic and spectral properties are identical with those of the
acetate of E-2.

6. E-6 had an optical rotation of —60.4°C in methanol and an UV maximum at
321 my. The actate melted at 160.0°C and a molecular formular corresponding to
C3:HyOy from the results of elementary analysis and mass spectrum. From NMR and
IR spectra of the acetate, E-6 is shown to contain three phenolic hydroxyl, tetra
alcoholic hydroxyl, and trans 1,2-disubstituted ethylenic groups. The acetylated
aglycone of E-6 (m.p.115°C) is identified as trans 3, 3’, 4, 5-tetrahydroxystilbene tetra-
acetate by means of elementary analysis, and UV, NMR, IR and Mass spectra. Hy-
drolysis of the methylated E-6 with emulsin yielded trans 3, 3/, 4-trimethoxy-5-hydroxy-
stilbene (m.p.124.8°C), which is identical with the hydrolyzate of the methylated E-4.
On the basis of these results, E-6 is identified as trans 3,3, 4, 5-tetrahydroxystilbene-
3-8-p-glucoside (astrigin) (VIII).



