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Pharmaco-Constituents of Korean Cultivated Rhubarb Leaves
—The Anthraquinones from Leaves—

In Hye Ham and Il Hyuk Kim#
College of Pharmacy, Chungang University, Seoul 156-756, Korea

Abstract—

As one of the studies for Korean cultivated Rhubarb, which has been used stomachic

bitter, laxative and purgative, etc, MeOH extract of the leaves was fractionated with ether, ethy-
lacetate. From the ether fraction of MeOH extract, two anthraquinone derivatives, 1,6,8-trihyd-
roxy-3-methyl anthraquinone(emodin, C;sHjoOs), 1,6,8-trihydroxy-3-hydroxymethyl anthraquinone
(citrerosein, C;sH;p0s) and from the ethyl acetate fraction of MeOH extract, one anthraquinone
derivative, emodin-8-8-D-glucopyranoside(C,,Hy010) were isolated and identified through the phy-
sico-chemical properties and spectroscopic evidences(UV, IR, NMR, Mass), respectively.
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AlE gk double focusing Mass spectrophotometer, Jasco
DIP-370 5o} o] &5}
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AAE o5 AHE3MA R, AHE7)71 2% Electrother-  #3te] 2Hbs5 § MeOH o~ 550 g& 2ot o4
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JEOL JUN-GSX 400(*C-NMR), HITACHI M-2000 t}A] %3} n-BuOH 10/ 53] w8 5319k 4

Korean Cultivated Rhubarb_Leaves(5 Kg)
extracted with hot MeOH
concentrated under vaccuo
MeOH Extract(550 g)
‘ suspended with hot water
| |
PPT Mother liquid
partitioned with ether
[ ]
Ether Fraction(10.3 g) - water part
silica gel cc solvent [—=A partitioned with ethylacetate

[ I I I I 1
El E2 E3 E4 E5 E6 |

f
silica gel cc EtOAc Fraction(1.0 g) water part
solvents C—>D—E sephadex LH-20 c.c. partitioned with n-BuOH

solvent H saturated with water

[T I I T 1 f I
01 02 03 04 05 06 BuOH Fraction(29 g) water part

E31 E32 E33 MeOH
silica gel cc

solvents F—>G PPT solution
silica gel cc
Compound I1 solvent B
(19 mg) Compound 111
(20 mg)
Compound 1
(70 mg)

Scheme I—Extraction and Isolation of Constitutents from the Cultivated Korean Rhubarb Leaves
Solvent A CHCl; : MeOH=80:20: 25 Solvent B CHCl; : MeOH=80:25: 25

Solvent C CHCl; : MeOH=20 : 1 Solvent D CHCl; : MeOH=10 : 1
Solvent E CHCl; : MeOH=5:1 Solvent F Benzene : EtOAc=3
Solvent G Benzene : EtOAc=1:5 Solvent H MeOH

J. Pharm. Soc. Korea
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& A7 Aate] AdEEel Al ether 92 103 ¢,
ethylacetate 2 1g % n-BuOH 42 29 g2- 93¢l
tScheme I).

Compound I, I12] 2| — %8 E3% silica gel co
lumn chromatography(¢ 3 cmX60cm, solvent;
CHCl; : MeOH=100 : 5~10: 1-=5: D& AlA|s}
o E31, E32, E33, E349] fractiong 97 71 £ E31&
MeOHE. A} A A 3}e] mp 225~228°2) T M A co-
mpound I(70 mg)-& ¢l.em, E32& t}4] silica gel
column chromatography(¢ 2 cmX<50cm, solvent;
Benzene . EtOAc=3 ! 4—1:5)3}] mp. 225~

228° 2] 43 A compound 11(19 mg)5 ik
[Compound 19} Eejz}st+ A444]
mp.: 258~264°
HR-Mass Caled. for CisHyOs: 270.0527
IR: Vi cm™’
3000~ 3600(0H), 1670(free C=0), 1630
(chelate C=0), 1614, 1593, 1560(aromatic
C=0)
UV: A nm
EtOH: 221.0, 252.0, 266.0, 290.0, 437.0
EI-Mass(m/z): 270[M™*], 242[M*-CO]J, 213, 185,
168
'H-NMR: DMSO-d,, &
12.01(3H, m, OH), 7.52(1H, s, H-4),
7.19(1H, s, H-2), 7.72(1H, 4, J=2.4 Hz,
H-5), 6.57(1H, d, J=2.4Hz, H-7), 242
(3H, S, CHx)
BC-NMR: DMSO-d,, & (Table I)
[Compound 119} E-8j5}sta A4}]
mp: 279~281°
HR-Mass Caled. from C,:H;0s: 286.0476
IR: Vi ™!
3425(0H), 1665(free C=0), 1620(chelate
C=0), 1600, 1560(aromatic C=C)
UV: Apx nm
, EtOH: 2220, 250.0, 266.0, 290.0, 436.0
El-Mass(m/z): 286{M"], 258[M-CO}", 257( M-
CHOT"
'H-NMR: DMSO-d,, 8
12.12(3H, m, OH), 7.64(1H, s, H-4), 7.
25(1H, s, H-2), 7.12(1H, d, ]=2.4 Hz,
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Table I1—*C-NMR spectral data of compound I, 11(100
MHz, DMSO-ds)

Carbon No. emodin® Compound I Compound II
1 161.40 161.31 164.41
2 108.44 108.80 107.84
3 148.53 148.11 152.74
4 108.12 108.71 108.80
5 124.16 123.98 120.70
6 165.42 165.53 165.62
7 120.52 120.34 117.01
8 164.45 164.36 161.37
9 189.40 189.53 189.59
10 181.40 181.18 181.33
4a 132.55 132.65 132.07
8a 113.17 113.21 114.03
9a 117.00 108.80 108.88
10a 134.82 134.94 135.08
~CH, 21.44 2142
—CH,OH 61.94

H-5), 6.59(1H, d, J=24 Hz, H-7), 461
(2H, s, CH,OH)

BC-NMR: DMSO-d;, & (Table I)

Compound IITTH] —Schemn 2] Mo g2 e
sled o1& EtOAc 922(1.0 g)-8 sephadex LH-20 co-
lumn chromatography(¢ 3cmX70cm, solvent
MeQOH)E- A Aste] fr. O1~077+41 9] fractiondt
fraction 032} MeOHA A& t}A} silica gel column
chromatography(¢ 2 cmX 70 cm, solvent CHCL; !
MeOH : H,0=80: 20 : 2.5)3}o] fr. 0329} 033%
7beE3 % 032« MeOHZ, 033+ H,02 72
A3led mp. 246~248° 9} 24 23} compoundlll(20
mg)S At

[Compound 1118 E&)3}sta AjAH]

mp.: 199~202°
Anal. Caled. for CaHxHy: C, 58.2; H, 4.62
Found: C, 58.2; H, 4.63
IR: Vi cm1™!
3420(0H), 1670(free C=0), 1622(chelate C
=0), 1596, 1565, 1475(aromatic C=C)
UV: Apux nm
EtOH: 202, 221, 284, 420
FD-Mass(m/z): 455[M-+H+Nal*, 433[M+H]".
270l M-Glc]*
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Table II—"C-NMR spectral data of compound III(100
MHz, DMSO-ds)

Carbon No. emodin-Glucoside'®  Compound III
1 161.8 161.6
2 124.9 124.1
3 146.6 146.8
4 119.2 119.1
5 108.9 108.3
6 166.4 164.3
7 109.7 108.3
8 1615 161.0
9 185.9 186.3
10 1825 182.1
4a 132.2 132.0
8a 114.7 1144
9a 112.1 113.1
10a 136.5 1364
v 101.3 100.8
2 734 73.2
3 76.4 76.3
4 69.6 69.4
5 774 772
6 60.7 624
—CH;, 214 21.3

'H-NMR: DMSO-ds, 8
746(1H, s, H-4), 7.26(1H, d, J=2.2 Hz,
H-5), 7.16(1H, s, H-2), 6.97(1H, d, J=2.2
Hz, H-7), 5.07(1H, d, J=7.6 Hz, anomeric
proton), 241(3H, s, CHy)
BC-NMR: DMSO-d;, 8 (Table II)
[Compound III¢] 7}=531]
Compound III 10 mgel| 5% HCI¥} Dioxang- 7+
5 mi# 7]—5]] Z=8 Abol| A 3A]7} WFSA]F) the =3
el CHOL #0ked 40} vl v £
ZF Z3 v TLC3} v]di-+= emodin® 2, o3&
glucose & &<lsleict

2 2

rlr b

g3 o %

Compound I—Compound I mp 258~264°+ Bo
rntrager ¥F-2-ol] ¢kA3-8- vleha ™ IR spectrumel] A4+
3000~3600(0H), 1670(free C=0), 1630(chelate C
=0), 1614, 1593, ¥ 1560(aromatic C=C)cm o} A
738 FS4E el UV spectrumell A+

221.0, 252.0, 266.0, 437.0 nmol| A 7} FFdl & ‘«]—
elJ]e] anthraquinonefEA 2 FA3Ec?
Massel| 4] molecular ion peak”} m/z 270(M*)°1]/H
velgor m/z 242M*-CO), 165 % 1189] frag-
ment ion peak’= “jelydth

'H-NMR spectrum*®-& =¥ § 2.42 ppmol| A aro-
matic methy! signale] singlet® Jehtx glon,
chelated hydroxy7]ol 7]41%} signale] & 12.09 ppm
o4 vlelte, 4702 aromatic ring®] protonE §
752, 7.19 ppmell 4] singlet= methyl7]¢} benzylic
couplingdt& o 4= glelen, § 7.129} 6.57 ppmeil A
J=2.4 Hz2] doublet= A]2 meta coupling3h& &
T+ dsith

oj4ke] 717184 A3E F3sted Compound I+
B4 CxHp0s58) 4,5,7-trihydroxy-2-methyl anth-
raquinone(emodin) 2. 2. el FA st}

Compound 11— Compound Il mp. 279~281° %
Borntrager BF3-ol] 9k4-¢ vieluie IR spectrume]
A% 3425(0H), 1665(free C=0), 1620(chelated C
=0), 1600, 1560(aromatic C=C)cm™ 'l 4] 7}&t &
2 e, UV spectrumel| A& 222, 250,
266, 290 'Y 436 nmolA g EFFdlE el
anthraquinonef- 412 A3t 1#slls El
Massell 4] molecular ion peak”’} m/z 286(M*)el] A
vebt o m/z 258[M-CO]*, 257[M-CHOJ* fra-
gment ion peak® vjepteow, 'H-NMR spectru-
m*-& ¥ Compound I3} 7o) 7.64, 7.25 ppmel] A
benzylic couplingd= broad singlet®} 7.12, 6.59
ppmol| 4] J=24HzE meta couplingdh= F71¢]
protong F3 4= 91907, 4.61 ppmell 4] singlet=
velhs 27)9) 424 % aromatic ringell 23 be-
nzylic alcohol signalZ FA= 3, “C-NMR ¥
DEPT spectrumol] 4 = benzylic alcohol signal & %
==}

o) 4ke] 7]71%-4 Ax}g F¢3te] Compound II&=
CisH10062) 1,6,8-trihydroxy-3-hydroxymethyl anth-
raquinone(citreorosein) & & el EA 3]

Compound ITIT— Compound I+ mp. 199~202°,
Borntrager dh-g-ol] 98442 vieh® IR spectrumel]
4= 3420(0H), 1670(free C=0), 1622(chelated C
=), 1596, 1565, 1475(aromatic C=0), 1070, 1020
(sugar alcohol)em™'ell 4] 7}& FpolE ehlidl s,

J. Pharm. Soc. Korea
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Compound 1 H H
Compound I} H CH
Compound It Glc H

UV spectrumel| A4+ 202, 221, 284, 420 nmol| 4] 7}3+
& vtello] anthraquinone glycoside 2 3%
glo] Ak 7RSS AAsle] ©E-E glucose M)
G¥= g 7)713EA4 £38le] Compound 119} o
A3} 3 vhebA Compound I+ emodin®] wi <)
d& FAHL 4 9y} FD-Massol| 4] cationized
motecular ion peak({M+H+Na]")7} m/z 45514
vielyt o o molecular ion peakM+H)* 7} m/z 433
ol ] vteb} 1 mole 2] glucose”} emodinel 7 3=l o]
Seae A 5 ok

glucose?] A2 x| 9lo]4 Compound I3} Co-
mpound II[¢] aromatic proton®] chemical shift2]
A2 AAkg A3} H-72) chemical shift=}7] 0.4 ppm
22 A glucosex emodin®) 8 Aol AEg= o) g}
+& o = U™ anomeric proton?] coupling
constant”} J=7.7 Hz& }el} p 2gae & 4 9
et

o] 4k2] 77|24 A5 F3he] Compound 112
anthraguinoneA] €42 CyHz0,4 emodin-8-O-p-
D-glucopyranoside = &9l T3} ch.

7 =

Sejue) Ao ge] ofidiel A7 HAT o
FHH e ATE A3k 99 MeOH
2-2] Ether d2ofdd 2%, EtOAco A 159 anth-
raquinone#] 33E-S Heldtdrt. L F Ether o
2ol A 2" Compound [-& CiHy0s) 4,5,7-tri-
hydroxy-2-methyl anthraquinone(emodin)¢] i, Co-
mpound 1= C;sHy0s9] 1,6,8-trihydroxy-3-hydro-
xymethyl anthraquinone(citreorosein), =3 Com-
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pound I+ Cy;Hy01% emodin-8-O-B-D-glucopy-
ranoside$l-& el A8l

o] 4ke] #3HE-2 b=l dld oM A& 2=
AARrozA Ayokst 5l AHAE oFE3sle] Folel A
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