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Susumu Nonomura, Hirosi Kanagawa, and Arihiro Makimoto : Chemical
Constituents of Polygonaceous Plants. 1. Studies on the
Components of Ko-jo-kon. (Polygonum
cuspidatum SIEB. et Zucc.)

(Faculty of Pharmaceutical Sciences, University of Kumamoto*?)

A glycoside, isolated from the fresh root of Polygonum cuspidatum Sies. et Zucc.
and named polydatin, was newly examined. Its molecular formula corresponded to
CHy905+3H,0 and its constants were m.p. 225~226°, [a)¥ —74.9° (c=1.709, EtOH). Its
hydrolysis afforded a phenol, C14H120;, and glucose. The aglycone formed an acetate
(C20H150s), methylate (methoxide) (C17H1503), benzoate (C;;Hi4Og), and a dihydro deriva-
tive (C1sH140;). The ultraviolet spectra of these derivatives resembled those of stilbene
derivatives. Oxidative decomposition of the methylated glycoside afforded anisic acid
and the same treatment of the methylated aglycone gave anisic acid and 3,5-dimethoxy-
benzoic acid. These experimental evidences indicate that the aglycone is resveratrol
and the glycoside was identified as 3,4',5-trihydroxystilbene-3-g-mono-p-glucoside
(piceid). An anthraquinone and resveratrol were isolated. from the ether-soluble portion
and the latter was identified through paper partition chromatography and mixed melting
point determination.

(Received June 24, 1963)

o TH 2k, FLILTEBAR Polygonum cuspidatum Sis. et Zucc. X D 7 V%7 v & L hle—fEOR
Btk 4 B, polydatin & &4 Liz. AWEIL 7 5 v AEA £ F VU X ) HERE S /e polydatoside & I1XBH S A
RS, ERARIZT 5. ZoMm7 v 5F 7 v IO ORBE K OVLTIL Perkin,® AH, XEY 12X -
THEIN T 5. 4[EFEE S polydatin 23 3,4',5-trihydroxystilbene-3-8-mono-p-glucoside (piceid)® 7
Bl EAELI. ThHLHLAYEIL A X ) — N, =& ) —, TxbVEHE, KCEERE, B,
Fehling RSEMTH 5. AL 1 = 0 s/va—EThh, 7279 2 v (1) 133584 T, Fehling
RIS, BETCRELAX, —N, =2/ =N, T2t VEHE, BRBSIOCB~ V7 VEEH Y ) V2%
B, 25735 — O X b 7 = Ak X O 3,5-dimethoxybenzoic acid %78, I ® IR & <7 bl 965,
830, 675 cm™! RN ARL, Yk Frfil 965 cm ™t OWRINAEET AP 2, LiX 5 vARMOZEREE, <
FALER, IO 1,35 BREOHFELTFHEL,Y FEEO UV A<y b i stilben FHEMESD LFUT%.
bR X v 1 13 3,4',5-trihydroxystilbene (resveratrol®) % b, polydatin | resveratrol-3-g-mono-
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p—glucoside (piceid) T 5 Z L& FAE L. —H=—FARHEL YD, 7V 5%/ v bbb BEomashk
fhEen 1, P.P.C. 3 XOERIC X b resveratrol TH 5 = & HFEE L.

£ B o

Polydatin (piceid) Qiittids & U8 1962 45 3 A FAMEAMH S HILTRE L FEE 4 % ¥ v iR 8 kg
w CaCO;s % fnx MeOH ¢ 3hr. #-o3ERET 5. BHITEHTFEL —RKERS, Pl 2R EFXL
Figiz CaCO; wim, WRMIIET MeOH % 8%, v v » 7R E LEGE CEE L, HEEEE L T—HR
BLET 28RBS 2z, KaEe EO 2 MRERET 5. BESBECIICORESCITHY L ED 52,
RF2ERGHECKET S &, Mk w LEBGORGREITHT 5. BHEREB VKL D EER»EEL
R 30% MeOH T i+ % o SEasRER 1158 #4855, m.p. 225~226°, (&) —74.9° (c=1.709,
EtOH). CyH::05-3H:0 Anal. Calcd. : C, 54.05; H, 6.35. Found : C, 54.15; H, 6.42. CyHy0s+H,0 (90°
3mm.Hg 1 hr. &) Anal. Caled.: C, 58.82; H. 5,92. Found: C, 59.11; H, 6.21. #E§ piceid » iR
Uil T 3. ) o

Polydatin (piceid) OkA@E (A 77 v =2 vosm  FEWk 2g %&b 5% HSO, © 1hr. maak
Hm LT 2 #8% PR, 40% MeOH #7:13% 10% EtOH &L R T & mashihe  0.55 g w85,
resveratrol (1) m.p. 256~257°(decomp.). CiH120; Anal. Caled.: C, 73.67; H, 5.30. Found : C, 73.43;
H, 5.59. UV AEOT my (log &) : 308 (4.42), 316 (4.40). 4 piceid X b Hl L 7= resveratrol kiR L k&
TeT.

(B) BEDFEE BIREMARS BENE L 7 79 2 v ER UK BaCO; % inx ¢ hFl Lty % 58,
FHzgfE Lo P.P.C. % 4772\ Rf 0.19, Toyo, No. 50, 28°, (BuOH-AcOH-H,O (4:1: 5)). FeHkr
LD AT vEfED, 70% EOH X » BiEfH L m.p. 204 oHERERLES. By L 2+ v v LERL
BLRRET .

T77VALOT7EFI{E KB 038 % AcO 3ml. 1 %, conc. HoSOs 1 Ji% iz TR L © o%E
@ 2hr BB LRIEH 2 kKR A, Wil 5 kB a2 FR, MeOH I b B &%k 5 LRGSR 0.35 g,
% %. m.p. 111~112° resveratrol triacetate (II). CyH1s05 Amal. Caled.: C, 67.79; H, 5.12. Found :
C, 67.35; H, 5.04. UV AEY my (log €): 229 (4.26), 299 (4.50), 311 (4.49). =5 resveratrol I »#i1 7o
77— b LR URSET e, '

TINVALOAFIE Fk 058 % MeOH 3 X0 EtO A LBE O CHN, » A 2, B
4 AHBEREE 2 BMEEE, K&y dil. NaOH <3k, MeOH X v BiEq & 8K L EOERRES 0.3 g.
% %. resveratrol trimethyl ether (II) m.p. 55~56°. CiH;30; Amal. Caled.: C, 75.53; H, 6.71; mol.
wt., 270.3. Found: C, 75.62; H, 6.90; mol.wt. (Rast), 257.7. UV AE9H myu (log ¢): 306 (4.51), 318
(4.50).

TUALORT 4L Ak 03g ey vy I5ml CERLKALERL XY vV frrey ¥
g wWM, —EBEH dil. HCl iz kA, BECET T % BEUCEES kY 2okA 3¢, @A & D Ry
DEENEE, Fli= -7V TREFEBREGRE, BEK EbO %z Tl L NaSO, 1=k » &%, Et0 %=,
KE % Me:CO-HoO (9: 1) THER LEASIRGER 0.35g. #1785 . resveratrol tribenzoate (IV) m.p. 163~
164°. C3:H2sO5 Amal. Caled.: C, 77.76; H, 4.48. Found: C, 77.50; H, 4.39.

T/UArOZe FAfk BB 03g % MeOH 76 ml. M LHT S LA PA-C 1g. %%, R
Lo Hy 77 A%l BRI 24770 v AW E R4 30 min. 53, PAd-C % F%: LKA RERT, TR w K X
b HIER T 5 L MEERRKESE 03g. # 8 5. dihydroresveratrol (V) m.p. 158~160°. C.H..0s Anal.
Caled. : C, 73.03; H, 6.13. Found: C, 73.39; H, 6.05. UV ABOE mp (log €) : 226 (4.22), 278 (3.52).

Polydatin (piceid) @ A FJL{t Mkt 1g. & MeOH w# L=t m Y 2 FARE 5g., 259 KOH 15 ml.,
Et;0 50 ml. %/ T CH.N: %fEf s e, %A 2 BRKRER, B s WEYE, Bty dl NaOH o
# L MeOH, Et,0 B X v H#dh, FeCly BRGS0 AaESHBYE 0.7 g % 8 %. polydatin (piceid)
dimethyl ether (VI) m.p. 167°. Cj,Hz;0se 6H,O Amal. Caled.: C, 61.82; H, 6.32. Found: C, 61.68; H,
6.28.

VI Ok R AR 0.3g. 1w 5% HeSOs %Mz, H¥A ke 2hr. MBIMKS T 5. 5% Et,O0 <hyhH
L, K¥E, NasSOs tizifth EtO % &k, s 70% MeOH <&+ % & Mafikes s 0.05 g %185,
3,4'~dimethylresveratrol (VI) m.p. 116~117°. CysHyO3 Amal. Caled.: C, 74.98; H, 6.29. Found : C,
74.72; H, 6.26.

VII @ AF L1k Akt 0.2g. % MeOH, Et.0 Bt L CHaNy < a1k, %R 3 BEIREZE
BafEL, KEY dil. NaOH ©p:#%, MeOH X b f#: . resveratrol trimethyl ether (IT) m.p. 55~56°,
MEEREE K. 2B I o trimethyl ether » B LSBT 3.

VI @ KMnO, (Ck BB B 0.5g. % MeCO 40 ml. = %% L 3% KMnO, %% (H:O : Me,CO=
1:1) 60ml. ZMzFRCRIGES®, —RKEHE U BELFR, MeCO © M, ¥%lra LEFkmK )
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&, Me,CO #MEME, sk 77 9L EO TIRE L, KE% dil. HbSOs B+ 5. 4 Ll
whiz EtO ciht, NaSOs c##% EtO 2 M=, BEYHG L v HERT S LEECESIRER 01g 28
%. 4-methoxybenzoic acid (anisic acid) () m.p. 183°. CsHsO; Anal. Caled. : C, 63.15; H, 5.30. Found :
C, 63.14; H, 5.40. 7 = Ak v B L7 = RFE & BE LALAKT 3.

II 7L Ay KMnO, (Ck DEL Ak 058 &K 50ml. E L, 2% NaOH 15ml. #inx, %
SEELE?S 1.5g. » KMnOy BMAREVETOMZ THIRY & LA 32 40~50° o, FiG# MeOH
IR CBRORELNHEL, ELBARFXR, 2% NaOH Cid, FREEE % 4L HCl Bt L L, EtO
THIH, HHWEE S 20 e 00 5% NaxCOs CiE¥, s & 0% HCl Bt s L, Filid s BOBE Y " RE,
PR LKERE, MEAECL OGNS 5. ThbbRMe L AR TAEEBEAL, %1H 1200 #
2Mm, 3@k 100° (miEE, 2mm. Hg) #AEEL L, &M DEER A LEE X ‘QEFHE LSRRGS
i 0.15g. %#13%. 3,5-dimethoxybenzoic acid (IX) m.p. 182°. CyH,,0; Anal. Calcd. C, 59.34; H, 5.53.
Found: C, 59.46; H, 5.38. &# (m.p. 181°) L iRF LAELAKT @ +. —*7’3%‘53@%$%#‘i¥?¥€% X YR
LeE@ERES 0.1g. %78 %. 4-methoxybenzoic acid (anisic acid) () m.p. 183° &/ 7 = = it L BRI L
Bl AT w7, )

Resveratrol @4y RGBT MBR L EO & X OHERITIHE®R o ELO BHEE 4 L, 5%
NaHCO; m##fia bk ¥, 5% NasCOs CiRH, BHWAEME & L EtO i, NaSOs < T L EtO 253k,
KExLEDO MeOH [ M EME LSBT 2 =22 vahl, Flc 7 L+ 3 5, 70% MeOH THWHE s v~
PR GCE MR R RERE, FHERY 40% MeOH X h BEH L mEst kSRl B4 85, m.p. 256~257°
(decomp.), P.P.C.: Rf=0.61, Toyo, No. 53, 19~20°. S @33 : HNO, T # . pyridin-H,O-benzen=
1:3:1 F&. polydatin (piceid) L b 7 % resveratrol » Rf=0.61 (M—%M8T) t—%1L, RO
RERERET 29

APFEICER L piceid ML EERBM L TBMAYESS FEESBLCEHRL, IR, UV 2=z 11 oy
BT b fo YA HEEHE HehFERRTRE, %ﬁl-}%"z REBREM, b TR LEY S
NS4 FECEIEH LT,

REARZIEER

R K SR IR A SK e B A F e
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FTFETT. it 9 0. I 5 05 b 1
MBI/ /o= S5740—H 2y mrx 0
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« BREAREHIVE D FIFIwoR
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cSEEOYHICHEATE S 58 177 300/
Lipids, Amino acids, Steroids,
Alkaloids, plant pigments, fli # 2508 1,300M
Saccharides, etc. <TiBIEHEE>
B S B B3R (He SOy ,K2C 207 + e
HySO, etc.) MBS IB oM E-—ftFERHERS
ks IR AR H ARNGAET 3 ~ 7
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