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Anthraquinones from the Rhizome of Polygonum sachalinense

Abstract—The rhizome of Polygonum sachalinense Fr. Schm. (=Reynoutria sachalinensis Nakai, Poly-
gonaceae) has been used as “Polygoni Rhizoma” (Hi Zhing) in the Orient as laxatives, diuretics and
for treatment of suppurative dermatitis, gonorrhoea, favus and athlete’s foot. From the methanolic
extract of the dried rhizome physcion, emodin, emodin-8-O-8-D-glucoside as anthraquinonc derivatives
and f§-sitosterol glucoside were isolated and identified. Stilbene derivatives which have antibacterial and
antifungal activities were also isolated.
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T AEMED AR il s ol o] Pig Wi, KEREL, B, BEECEo® kst
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[43 7] 9o pK4ro 2= phenolic acids,® flavonoids,®~!® anthocyanins' ¢} anthraquinones'?
BE2o0] &)z 93, Tsukida5192. anthraquinoned:»} paper chromatographye] 23] #EE= =
vtz stg k. (3419 Hsre 2 anthraquinonedfiz 4] Tsukida$!17¢] chrysophanol,
physcion, emoding:, Murakamis-'®o] emodin-8-O-8-D-glucoside, physcion-8-0-8-D-glucoside
%, stilbene¥fiz 2] Nomomura%-19e] resveratrols} -z EIf#E%E peceid (resveratrol-3-O-D-glucoside)
B BEE sl b, o stilbene EEBAE Picea glehnii?®~222] ol 5} Rheum|§?*Y Polygonumlg™
el EHE A LEH sl

=gk RilTel o stilbenelfl A4l PG, PulEEiol BES A, Aol JRE el
glo] triglycerides} cholesterole] 42 #PIsle] hyperlipemiag] GiEe] FRA=E I HLe &
43 gl

olol FFE mMEE M43 AR Kopel whala UA ohgol FRs o) RHHHEE A=
& u} anthraquinonefis 4] physcion, emodin, emodin-8-0-8-D-glucosides} S-sitosterol glucoside
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284 3 2l HE—Column chromatographyf silica gel- Kieselgel 60(Merk Co.)& s}
93, thin layer chromatographyf silica gel-2 Kieselgel 60G(Merck Co.) & {#fstdcl. B ¥
WHEEE S S TEAS HEYNE Histd Mt

MP 2A4¢] = Mitamura-Riken}2] Micro melting points apparatus& 21289z, UV 2H &
Shimadzux}e] Model MPS-50L, UV spectrophotometerZ, IRZAQo|+& Perkin-Elmerale] 283-
B, Infrared spectrophotometer, NMR Z 3] o] = Varian4}2] Model EM-360, Spectrometer (TMS)
£ ARg3tgih

FEE FESE B RRmel 9 ASKERRE EHEHER EIEENERSC] BRERS
F4sg]e] RES A& Himstd g, Muste] {Eﬁﬁl?ﬂ"*‘%

W 2 SR %Lf‘ﬂﬂ': Kig kol 1 MeOH= 5[H] fmHisl §- B #Hisle] MeOHo 7] ~ 5
ARt o °—‘171 £ Bol B#AZ §F EtOAcz Zr#lste] EtOAckE & Hial B #AgEstslcl. ol
EtOAcd 7] 2 & t}4] n-hexane,o_i mElete] 2 FIEFS S SEd A Et, 02 kst g o).

Et,0 ﬁﬁﬁﬁﬁf‘—o— Biaste] = d 7] 25 silica gel columne] 4 CHCl;9} MeOH2] BEKo 2 4

#3sto] fraction 1~11¢] 4 Compound A (mp 204~205°)<} Compound B (mp 254~255°)Z EEff
st 32, fraction 12~26< #&E3le] polyamide columne] 4] MeOHZ ¥i#tsle] Compound E(mp
258~259°) 5 Aglch w3k Et,0 FiAE#S% Kiglol s MeOHel 515 #b j@e HKks
EHEshe] silica gel column0ﬂ ] benzenes} MeOH B &Ko & ifste] Compound C(mp 191~
192°) 8} Compound D (mp 280~282°) % HEEsl 4 v} (Scheme ).
- WHEel A%E—1) Compound A: MeOHe} CHCly ol 4] Fiffiihstel mp 204°~205°2 #HEgt
RS A9k o HHES 5% KOH(alcohol) Bigiol] 94 ifho 2 s ¢l o} (Borntriger
RKE.

IR?8,29,35) KBrem—1: 3400~3500 (OH), 1630 (chelated C=0), 1600, 1475(aromatic C=C)
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Polygonum sachalinense

extracted with hot MeOH

4 L
MeOH ext. Residue
Et0Ac HZO
(1 : 1)
r —
H20 Tayer EtOAc ext.
n-Hexane
T 1
Insoluble portion Soluble portion
]
ether
r 1
Insoluble portion Soluble portion
dissolved in hot MeOH Silica gel column chromatog.
filtered eluted with
CHC13 : MeQOH
1 1
Filtrate Fr. 1-11 Fr. 12-26
evaporated Polyaminde column
silica gel column chromatog. )
eluted with eluted with MeOH
Benzene :@ MeOH
— I ] 1
Comp. C Comp. D Comp. A Comp. B Coma. E
; 0
(mp 191.-192°) (m p 280-282") (m p 204~205°) ({m p 254~-255°) (m p 258-259%)
(Emodin glucoside)  (#-Sitosterol (Physcion) (Emodin) (Resveratrol)
glucoside)

Scheme I—Extraction and isolation of the compounds.

(Fig. D.

UV28,29,35 80 m: 220, 255, 291, 444 (Fig. 2).

NMR,395(in CDCly): 2.45(3H, s, Ar-CHjy), 3.95 (3H, s, OCHy), 6.72 (1H, d, Jmeta=
9.5Hz, H-7), 7.10 (1H, sbr, H-2), 7.40 (1H, d, Jmeta=2.5Hz, H-5), 7.65 (1H, sbr,
H-4), 12.12 (1H, s, OH), 12.31 (1H, s, OH) (Fig. 3).

Compound Ae] ZKF{LERHy Phik st spectrum dataz} physcion®] M xsl Zhsh —F3tga,
%8149 o 4] o1& physcionfifiste] BELGARC] A RBEARE T deirtA] @gte =2 physcion
o2 EE

9) Compound B: MeOHy& ol 4 F#&fhste] mp 254~255°Q1 £Ffh $HR HFE 4Adoh o
= Borntriger K Bik:-& vhebd gleh

IR sKBrem™!: 3400~3500 (OH), 1630 (chelated C=0), 1600, 1475 (aromatic C=C)

(Fig. 4).
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Flg' 3-NMR spectrum of physcion. Fig. 2-UV spectrum of physcion.

UV 252" nm: 224, 265, 289, 436 (Fig. 5).

NMR 6 (DMSO dg): 2.40 (3H, s, Ar-CHy), 6.57 (1H, d, J=2.5Hz, H-7), 7.02 (1H, sbr,
H-2), 7.17 (1H, d, J=2.5Hz, H-5), 7.40 (1H, sbr, H-4), 11.94 (1H, s, OH), 12.01
(1H, s, OH) (Fig. 6).

Compound BY] EE{LEAY #:4k7) spectrum datar] emodin® #4&3 z3 —#%s9 =, [VUE

Q. Joll 4 92 emodinfE 2] BRI A B BT gler 2 emodine 2 [FE s o

3) Compound C: MeOH ¥ikel 4] FfEfE3le]l mp 191~192°Q1 #f $HR #HRE ddh o

HO O ou

MO [j I[ *]CN

. " . AN i . s
oy T i e T I R L T T T T

Fig. 4-IR spectrum of emodin. D /\
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Fig. 6-NMR spectrum of emodin. Fig. 5-UV Spectrum of emodin.
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Fig. 7-IR spectrum of emodin-8-0-8-D-glucoside. Fig. 9-IR spectrum of emodin glucoside acetate.
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Fig. 8-UV spectrum of emodin-8-0--D-glucoside. Fig. 10-NMR spectrum of emodin glucoside acetate.

¥H oA Borntriger ol Btkg vhetd glot

IR3D VKBrem=1:  3200~3500 (OH), 1630 (chelated C=0), 1600, 1475 (aromatic C=C),
1000~1100 (glycosidic) (Fig. 7).

UV a5 nm: 221, 285, 433 (Fig. 8).

Compound C2] Acetate: Compound C& 4&sK pyridinerfto]] 4] acetic anhydride2 acetylations}

o] PEEEY] acetated dglrh(mp 206~208°).

IR »KBem~!: 1220, 1745 (acetate) (Fig. 9).

NMR!8,32-3 5(CDCly): 2.05 (6H, s), 2.09 (3H, s), 2.12 (3H, s), 4x(AcO-sugar), 2.32
(3H, ), 2.47 (3H, s), 2.52 (8H, s), CHy-Ar, 2x (AcO-Ar), 4.26 (2H, bs, H-6'), 5.0
~G.5 (4H, m, H-1", 2/, 3, 4), 7.25 (1H, bs, H-2), 7.30 (1H, d, J=2Hz, H-7), 7.78
(14, d, J=2Hz, H-5), 7.99 (1H, bs, H-4) (Fig. 10).

Compound C¢] Aglycon: Compound C% MeOH3=} 1% H,SO,3 & Kig kol A 28508 jnZ
3 MeOHS 7&K A7 3~ 3% HiE & l aglycono] @itk Kol Al kPt Stk ez
Frs vk, o] #9718 emodinfB iyt TLCE Z 3 RfAEY FM—3tdx, BHIAR &5 BERET
7+ edsith

Compound C2] Sugar: ¢¢] aglycon #5fS WHsle FFK-S EtOAcx sl vz Kige
Ba(OH),2 shfndt ohg BaSO,% JMAsta WMKS BHEste &% D-Glucosest 37 TLC3I #
B Fl—3 RAES el gich. =8 Compound Ci= B-glucosidaseS- 37°Coll ] 28:[ A A2
u] emodinz} glucose® Jju/ksrfge & TLCZ MRS

g9l »E FEE dataz ) Compound Ci= emodin-8-O-B8-D-glucoside 2 [EEs}t4l o},
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4) Compound D: CHCl;o 2 F#sfhste] mp
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CHs + Liebermann-Burchard [ZjEol A1 BE# (pink—

CH, blue)g By owml, AZels o2 B-sitosterol

glucosideff it 7o) RGBSR HBRETT o

gk ma nksrEst aglyconz B-sitosterole]

glu. 0 ~ E&st TLCo A R —Het4x BHAR
R BIBEE T 7 QolubA @gte @ s Compound D pB-sitosterol glucoside [[zE st ot

5) Compound E: MeOHz} CHCl; ¥l A1 BifMste] M MR #5ME Ik o BES

UV 4] Ff 5t el gz FeCLKES #a-S sty rl. =3 IR spectrumo] 4] stilbene

F L& peakr) el e HEEfEM o]l Qluks shi= stilbenedfi M L HEE S CF

CHs C2Hs

z =

Anthraquinone® L4 -2 o] ZIE JIRGhY ETRIZ 2ol sich = o BTHIZ 229
£ 1.8-dihydroxy anthraquinone- Polygonaceae(Rheumsy), Liliaceae(Aloeffy), Leguminosae
(Cassiaﬁg%), Rhamnaceae(Rhamnusfg%)EQI fl sraiste] K R R B ol Al R

el anthroneo 2% fEfeste] Zifiipel 4 A A8 EiftE e} anthraquinoneo 2 v}, An-
thronef‘ét =z fEfle] BAUstel BT, WALS-e] 3RS veblZ 2 Feel AL e o
31_:_5}_.36)

WEE [S33) RE HBRIS HKE b 817kA anthraquinoneffizl BpE, FEsgdon
2 I TR 2o FlE EME vt A AE e, w3 stilbenelfio] frEfrel MR
| HEgo] Wil Biel o1& BNl #Eel A8 4 g AAsle gk

[}

L.
S

w W

[} % =} | (Polygonum sachalinense Fr. Schm.) fi%{e] 4] anthraquinonejfiz 4] physcion, emodin,
emodin-8-0-p-D-glucoside?]- B sitosterol glucosidedt Wiff, [Eabe] s stilbenedfiz HE=E %
e FRAkskglch
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