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Chemical Components of Rumex acetosella L.

Sang Gil Choe, Bang Yeon Hwang, Min Su Kim, Gab-Jin Oh,
Kyong Soon Lee and Jai Seup Ro*
Department of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea

Abstract ~In the course of phytochemical studies of Rumex acetosella L. (Poly-
gonaceae), the MeOH extract of the whole plants was fractionated with CH,Cl, and
H;O, and the CH.Cl; layer was fractionated again with 90% MeOH and hexane.
Whereas H,O layer was fractionated with EtOAc and then with -BuOH again. By
repeated column chromatograpy, compound 1 was isolated from the 90% MeOH
fraction. compounds 1, 2, 3, 4 and 5 were from the ethylacetate fraction, and com-
pound 5 was from the nBuOH fraction. On the basis of physico-chemical, spec-
troscopic evidences and in comparison with authentic samples, the structures of
them were confirmed to emodin, citreorosein, chrysophanol-8-O-B-D-glucopy-
ranoside, luteolin and luteolin-7-O-B-D-glucopyranoside.

Key words - Rumex acetosella: Polygonaceae: emodin: citreorosein: chrysophanol-
8-0-B-D-glucopyranoside: luteolin; luteolin-7-0O-B-D-glucopyranoside.
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A2 - &4 & Electrothermal 9100
(Electrothermal Engineering Ltd.) & A&+
om BAEA gt IR Perkin-Elmer spec-
trophotometer(Model. LE599, UK)E, UVe
Jasco V500 UV/VIS spectrophotometer® =
A8ttt NMR Varian Unity 300 spectro-
meter2 ZH38H 3, E[-MSe Hewlett-Pack-
ard MS Engine-5989 AZ, FAB-MS+ Kratos
Concept-1SE AH&31%t}. Column chromato-
graphy ®A&= silicagel(70~230 mesh, ASTM
9385, Merck)® Toyopear] HW 40F(30~60 W,
Tosoh Co.)E AHEEIE S, TLC platet Kiesel-
gel 60 Fuy plate(0.2 mm, Merck)< AMHE-312S
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MeOH extract® Ed &dgA17]1 & CH.ClL,
%Q,%Hl CH,CL,Z& tA] hexane® 90%
MeOHZ E33159t). 90% MeOHZ 2 & 53}
10 g9 extract® 4 %, CH,Cl;yMeOH gra-
dient® ] 5F 22 319 silicagel column chro-
matography S WHEAASIA T F 8749 frac-
tiong 91, ©|F fraction 2914 compound
1& st

H,0%5-2 ethylacetate® =

< thA] r-BuOHZ £33}, Ethyl acetate®
I npBuOH%2 717+ CH,Cl;-MeOH gradient
2 CH,Cly:MeOH:H,O(CMW) & o572 2 3l
silicagel column chromatography& SHEAA]
319t} Ethyl acetateZolX= 3 10749 frac-
tione AR =H, fraction 394 compound 1

ooy x

B s &
288 &

rlo
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£, fraction 4914 compound 2%, fraction 59l
A compound 4%, 2] fraction 894 com-
pound 5% w81, fraction 62 MeOH:H,O
=70:30% °|%4<o=Z Toyopearl column chro-
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matography & A8 compound 3& @&}
At -BuOHZAAM & % 12719 fractions ¢
F=d,
3T

Compound 191 £2|-90% MeOHZ=} ethyl
acetateZol A BHE o FFELS A Y2
A o2 Borntrager's reactiono] 34 %A
e JERIUTH mp 258~259T: UV, Ama
(MeOH) 437, 284, 265, 221 nm: IR, Ve 3460
(OH), 2950(C-H), 1676(free C=0), 1603(che-
lated C=0), 1555, 1476(aromatic C=C) cm ™"
EI-MS m/z 270(M)", 242, 213, 185, 168, 139,
115. 69: 'H-NMR(DMSO-ds, 300 MHz, 8 ppm)
12.19(1H, s, chelated OH), 12.09(1H, s, che-
lated OH), 11.38(1H, s, free OH), 7.50(1H,
brs, H-4), 7.17(1H, brs, H-2), 7.13(1H, d, J=
2.4 H-5), 6.60(1H, d, J=2.4, H-7), 2.46(3H,
s, CHa).

Compound 22| £2|-Ethyl acetateZlA #
Y o] e FA M| FAH e 2AM Born-
trager’s reactionell ¥&4e] Fgut-&E Hehdh
2tk mp 288~290C; UV, Au.(MeOH) 481, 397,
309, 251 nm: IR, Vi 3350(0H), 2930(C-H),
1650(free C=0), 1625(chelated C=0), 1557,
1475(aromatic C=C) cm™: EIFMS m/z 286
M)*, 257, 240, 215, 187, 155, 127, 115, 69:
'H-NMR(DMSO-ds. 300 MHz, 8 ppm) 12.11
(1H. s, chelated OH), 12.08(1H, s, chelated
OH), 11.40(1H, s, free OH), 7.67(1H, s, H-4),
7.27(1H, s, H-2), 7.15(1H, d. J=2.4, H-5), 6.62
(1H, d, J=2.4, H-T7), 4.61(2H, s, CH,).

Compound 32| £2|-Ethyl acetateF22%F
B 42 fraction 6& MeOH:H,0=70:30& °|%F
o sto] Toyopearl column chromatograf
phyE 2A]ste] 22l o] siFE ge] Fs
A, Borntrager’s reaction®ll #&4¢ ¥4ukg
& GERIlEh mp 253~255C: UV, A 4]0,
282, 248 nm: IR, vher 3350(0H), 2920(C-H),
1672(free C=0), 1632(chelated C=0), 1586,
1490(aromatic C=C), 1092(glycosidic C-O)
cm™; EIFMS m/z 254(M-Gle) ™, 197, 152, 115,
55: 'H-NMR(DMSO-d. 300 MHz. 8 ppm) 12.82

o3 fraction 6914 compound 5% ©¢]
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Fig. 1. Chemical structures of isolated compounds.

(1H, s, OH), 7.87(1H. dd, J=2.4, 7.8, H-5),
7.84(1H, m, J=7.2, 7.8, H-6), 7.69(1H, dd, J
=2.4. 7.2, H-7), 7.50(1H, brs, H-4), 7.19(1H,
brs, H-2), 5.16(1H, d, J=7.5, aromatic H),
2.42(3H, s, CHy: “C-NMR(DMSO-d;, 75.5 MHz,
8 ppm) Table I #z.

Compound 32| 7t¢&sl-*5 15 mgs 5%
H,SO© = 90Tl 3417 gk zbaldA 7}
gatsint. wkgde etherZ ¥3& §F FZ3lo]
MeOHeM AZA S AlA B9 chrysophanol
A4S AT EEL BaCO,2 Z3lste] A H
= 9L A8t AASIL, D-glucose?] FEFEH
H) 2 TLCsH E<18k3iet,

Compound 3a-Mp 194~196T: 'H-NMR
(DMSO-d, 300 MHz, & ppm) 12.12(1H, s.
OH), 12.03(1H, s, OH), 7.84(1H, dd, J=2.1,
7.8, H-5), 7.81(1H, m, J=7.2, 7.8, H-6), 7.65
(1H, brs, H-4), 7.45(1H, dd, J=2.1, 7.2, H-7),
7.16(1H, brs, H-2), 245(3H. s, CHy): “C-NMR
(DMSO-d,. 75.5 MHz, & ppm) Table I 3=,
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Table I. "C-NMR spectral data of compounds 3a
and 3 (DMSO-d. 75.5 MHz, ppm)

carbon chryso- chrysophanol-§-

. 3da O-B-D- 3

No  phanol glucopyfanoside**
1 161.7 1614 161.8 161.6
2 1242 1243 124.2 124.1
3 149.3  149.2 147.8 147.6
4 1206 1234 122.7 1224
5 1194 1196 1195 120.6
6 1374 1372 136.1 135.9
7 1245 120.1 121.5 120.6
8 1614 1617 158.4 158.2
9 1917 1916 187.9 187.5
10 1816 1818 182.3 182.1
da 133.4 1331 132.3 132.2
8a 1159 1147 118.5 119.3
9a 113.9 1151 114.9 114.8
10a 133.1 1333 134.7 134.8
1 100.7 100.5
2 73.5 73.3
3 76.7 76.5
4 69.7 69.5
5 715 7.3
6 60.8 60.6
CH; 21.7 21.6

* data from reference 20)
** data from reference 16)

Compound 42| £2|-Ethyl acetateZolx &
29 o] s13te-& Ao BUREA] FeCl; testol] &
Aol paduk-g-& VRIS, Mg-HCI testell A&
AEALS JEIATH. mp 328~330C: IR, vao
3365(QH), 2910(C-H), 1630(C=0), 1590(aro-
matic C=C) em " UV, A...(MeOH) 348, 248
nm: A,.(NaOMe) 406, 315, 268 nm: A
{(NaOAc) 375, 328, 268 nm: An.(NaOAc+
H.BOs) 371, 259 nm: Ap.(AlCly) 423, 273 nm:
M (AICL+HCD 399, 265 nm: EIFMS m/z
286(M) ", 258, 229, 153, 134, 98, 73, 60: 'H-
NMR(DMSO-d;s, 300 MHz, & ppm) 12.97(1H,
s, OH), 10.81(1H, s, OH). 9.39(1H, s, O, 9.91
(1H, s, OH), 7.41(1H, dd. J=8.4, 2.1, H-6"),
7.38(1H, d, J=2.1, H-2"), 6.88(1H, d, J=8.4,
H-5"), 6.66(1H, s, H-3), 6.43(1H, d, J=1.8, H-
8). 6.18(1H, d, J=1.8, H6): “"C-NMR(DMSO-
ds, 75.5 MHz, & ppm) Table 11 23,
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Table II. "C-NMR spectral data of compounds 4 and 5 (DMSO-d;, 75.5 MHz, ppm)

carbon No luteolin® 4 DEPT glucoluteolin®™* 5 DEPT
2 164.0 164.1 C 164.5 164.5 C
3 103.3 102.9 CH 103.2 99.9 CH
4 182.2 181.6 C 182.1 181.9 C
5 162.1 157.3 C 161.2 157.0 C
6 99.2 98.8 CH 99.8 99.5 CH
7 164.7 163.9 C 162.9 163.0 C
8 94.2 93.8 CH 94.7 94.7 CH
9 157.9 161.5 C 156.9 161.1 C
10 104.2 103.7 C 105.7 105.3 C
1 122.1 121.5 C 121.6 121.3 C
2 113.8 113.4 CH 113.4 1135 CH
3 146.2 149.7 C 145.8 150.0 C
4 150.2 145.7 C 148.9 145.8 C
5 116.4 116.0 CH 116.0 116.0 CH
6 119.3 119.0 CH 119.2 119.2 CH
1 100.1 103.1 CH
2 73.1 73.1 CH
3 76.4 76.4 CH
4 69.5 69.5 CH
5 7.2 71 CH
6 60.8 60.6 CH,

* data from reference 19)
** data from reference 21)

Compound 52| #2|-Ethyl acetate®¥
BuOHZ<l|A £ o] 3tEe dNe] B8R
mp 238~239C°]H, FeCl; testel] 2549 A
ve-2 Y, Mg-HCl testillde A2
YeERAZATE mp 238~239C: IR vie: 3320(0H),
2930(C-H). 1658(C=0), 1596, 1492(aromatic
C=0), 1078 (glycosidic C-0) em™: UV, Apa
(MeOH) 349, 250 nm: A,.(NaOMe) 396, 258
nm: A,(NaOAc) 405, 250 nm: An(NaOAc+
H,BO5) 375, 257 nm: Al (AICLy) 427, 273 nm:
e (AICI;+HCY) 391, 258 nm: Positive FAB-
MS m/z 49M+H)*, 287(M-gle+H)": 'H-NMR
(DMSO-ds, 300 MHz, 8 ppm) 12.98(1H, brs,
OH), 7.44(1H, dd, J=84, 2.1, H-6"), 7.41(1H,
d, J=2.1, H-2),6.90 (1H, d, J=8.4, H-5), 6.78
(1H, d, J=2.1, H-8), 6.74(1H, s, H-3), 6.43(1H,
d. J=2.1, H-6), 5.07(1H, d, J=7.5, anom-~
eric H): ®*C-NMR(DMSO-d, 75.5 MHz, 8 ppm)
Table II 22

Compound 52| Zl&ali-A18 10 mgs 5%
H,S0.0 o] 90celA 3A1F &R dzstaa 7t
whe--g BaCO2 33l th HEHE=
d< st A L, dofR AdE ethy-
lacetate® ## 313t} Ethyl acetate®2 lu-
teolin® ¥&3 %2 Dglucosed] EEF H]

o TLC3E &lsksint.

ag ¥,

Compound 1& #2¢] J42A 02 mp 258~
259Cg YeEhiglen, anthraquinone #<1 vhg
ol Borntrager #Hg-ollA #3409 N3-S yet
Wela, UV spectrumelX= 437, 284, 265, 221
nmolA 73 4 E veEhiol anthraquinone
seHz 233929, IR spectrumolA 1676
em™e) free ketone’19l &5He 1630 cm <l
chelated® ketoned &F5ul7l #ZHE Zo=
u]£o] 1 8-dihydroxyanthraquinone.2 7%
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&th. 'H-NMR spectrumelA] § 12.19 ppm}
8 12.09 ppmelA 9w 912l ketone”]®+ hydro-
gen bondingdli Y& 1, 8H9 OH signal®]
717} singlete 2 #EE A5, 8 11.38 ppmoll A=
691919] free OH signal®] singleto 2 #2= 9]
vt Aromatic fieldolMe A2HE S J=24Hz2
mrcouplingdtd 247+ 8 7.13 ppm¥} 8 6.60 ppm
9] doublete @ #aAH = 5, 7192 proton sig-
nalg ¥ 4 Jem, 8§ 7.17 ppm# 8 7.50
ppmoldE 27 broad singlete 2 #EHE 2,
49919] proton signals #2& 4 At =3}
d 2.46 ppmoll A= aromatic methyl7]ol 7|13}
= 3HE] singlet signalel #Z= U} El-Mass
spectrumolAl+= molecular ion peak’l' m/z
27000 A Vel i, m/z 242, 213, 185, 168, 139,
115 5] fragment ion peak7} WEFTE 0]/
datast <3 E2134814 QS 2AA9 vlas)
o] compound 1< 1,6,8-trihydroxy-3-methyl
anthraquinone?! emodine.% 485},
Compound 2= A4 ¢] 42 2= mp 288
~290CE Yeiglen, anthraquinone €<l
91821 Borntrager %34l 342 RS
eI, UV spectrumell A& 481, 397, 309,
251 nmollA ¢ F5E Jehdle] anthra-
quinone F=AZ F3 38912 IR spectrumell
A 1650 cm ™9 free ketone”19] EF$} 1625
cm'¢] chelated® ketone®] &F5ul7l #&s &
Aoz vy 1 8-dihydroxyanthraquinone
2 #4389k 'H-NMR spectrum< compound
13 AAHoxR fARE FEE BEPou, com-
pound 1€ 3 2.46 ppmelA12] aromatic methyl
714 71918 3HE-9 singlet signalti4l 8 4.61
ppmelA 3HA2 aromatic hydroxymethyi7
o 71918k 2HE-9] singlet signale]l #2= g1t
El-Mass spectruml M= m/z 28614 molec~
ular ion peak® WERAUT. ©]749] datas} o1
Eelgety A4de TV vlweld com-
pound 2+ 1,6,8-trihydroxy-3-hydroxymethyl
anthraquinone?! citreorosein® = &% st}
Compound 3= 34 Y= mp 253~255CE
Jeh9len | anthraquinone #<1 ¥k8<9) Born-
trager W&ollA EEAe] Hdukg-e e R,
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UV spectrum©l A& 410, 282, 248 nmollA Zgt
E5dE Ve, IR spectrumolA 1672
cem’el free ketone’le] F5Wst 1632 cm ol
chelated® Kketone® FFti7t #FHE 33
1092 cm el E5=th 2 w]Fo] anthraquinone Wl
IR 2 A9t 'H-NMR spectrumelis e &
12.82 ppmolA 9HH 9 ketone?]¢ hydrogen
bonding® 33 J& 1M1l OH signalol sin-
glete 2 AU, Aromatic fleldolA = 8 7.
69 ppme] 719 proton¥ A2¥A G J=2.4Hz=
m-couplingdl= 419 3 7.84 ppme] 699
proton®} ARG J=T7.2Hz=E o-couplingdh=
519l 1HE2l proton signalel & 7.87 ppmelA
double doublete.® #HZHAT. 8§ 7.50 ppm
8 7.19 ppmelAE 242 1HES] broad singlet
2 #EEE 4, 249 proton signals ##E 4
ANL, § 242 ppmollAle 3H¥S aromatic
methyl signal®] singleto 2 #&=|t}. § 3~4
ppm AtelellA = oA 7[RIt aliphatic pro-
ton signale] &=} BMFALE & & UL,
o] @<] conformatione ¢ anomeric pro-
tonol & 516 ppmolld ZFAF J=7.5Hz9
doublete = #H&E = Ao 2 Hop f-form<l A&
o & gt o) 22 AR = compound 3&
compound 3a®t ¥wsle] & v, C-8°] 3.5 ppm
7 upfield shift¥19152, C-7¢] 0.5 ppm, C-8a7}
4.6 ppm downfield shiftel Z o2 Ho} 8]
o] AgEo] iS¢ UUHTable D). E3L,
o] & 2k iRl olste] FFH Hla TLC}
D-glucosed S #<lst4tt. El-Mass spectrum
e mz 254904 (M-Gle)™9] fragment ion
peaks eIt "C-NMR spectrumell A& %
21719 €4 signals #HET 4 AA=H, 5 60.6
ppmelA 2] 6 #A CH, signals #38
4= 4L, 8 70~80 ppm AtelollA 2o 474€] ali-
phatic carbon signal® 8 100.5 ppmel A A7
shift® 29 anomeric carbon signale #2g
F AT} olde] datast A Ew|3EH HAE
E312]'99} vl wale] compound 32 chrysopha-
nol-8-0-B-D-glucopyranoside= %4 3134 tt.
Compound 4% #F4E%=2 mp 328~330CE
Vel o™, FeCl; teste] SZ2Me] opgnrgS
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B3, MgHCI testlMe A4S Yehfo]
flavonoid® #3839}, IR spectrumelA 3365
cm ' (OH), 2910 em™(C-H), 1630 cm (C=0),
1590 em (C=0)2) F5d7} #FEA, UV
spectrumol A= flavonoidel A&gA %= 79
Sh7F 348, 248 nmollA] #&AEQIYH Com-
pound 4°] MeOH-&94 ] shift reagents H7}&
UV spectrum®] A= NaOMed 7} 315 nmollA]
AMEE FF7F AFRem, NaOAcH7IAl 248
nm® band 7} 268 nmZ 20 nm & batho-
chromic shiftd RHoE ulFe] 7 free
OH717F Sl&5 F438Att. =g NaOMe H7HA|
band I°] 58 nm bathochromic shift9%x in-
tensityel 247} gllens 3H 99 hydroxy”]
7F 182 Fsih. 18)a AICL+HCL A7HA
348 nm9) band I°] 399 nm= 51 nm batho-
chromic shiftd ZoR w|Fo] 5819dd] free
OH717}F l&€ 4391, NaOAc+H;BO; A7}
Al Band I°] 348 nm9lA 371 nm2 23 nm T&
bathochromic shiftd A3}, AIClL, #H7MA7F
AICL;+HCI #7ME} 24 nm W band Io] ©
bathochromic shift7t gelid A2 2 wjFof B-
ring®ll ortho-diOH7} 148 FH3A} |52
58 compound 4% B-ring®l ortho-diOHE 7}
AE flavone2® #3% 4 At 'H-NMR
spectrumol M= 4¥9] ketone?|s 22T
3= 59 9le] OH signale] #&=9lon & 9~11
ppmelAE 7, 3, 491999 free OH signal&°]
w2 Aot Aromatic fieldol A& 8 6.66 ppmell
A1 31 proton®] 1H¥ singlet signale] 2=
3, 8 6.18 ppm# 8 6.43 ppmolME mcou-
plingsted 24z} A3 4 J=1.8 Hz9 doublete
2 #EEE= A 6, 83919 A¥A< proton sig-
nale] #FEJTH =3 7.38 ppme] 2" pro-
tonTte AFA S J=2.1 HzZ& mrcouplingdts
EAlel 6.88 ppme] 5% protondte B J
=8.4Hz= o-couplingsh= 6" proton9 sig-
nal°] 7.41 ppmelA double doubletez %
%o} 3x% benzene ringe] EATL & £ U
" El-Mass spectrumolME m/z 286914
molecular ion peak& ERW, 256(M-CO),
229, 153, 134 &2} fragment ion peakE< #3

Kor. J. Phamacogn.

& A}t "C-NMR spectrumel A& & 157§
B4 signal® #EE 4 9l oW (Table 1D,
DEPT spectrumellAl= 6719] aromatic car-
bon signals< #2T 4 AUt o442 datast
o EYsetd ANES BIAY9 nlasiy
compound 4% 2-(3,4-dihydroxyphenyl)-5,
T-dihydroxy-4H-1-benzopyran-4-one?l lu-
teolin®. 2 FXEA &}

Compound 5% 3 # 2] £&¢2 mp 238~239
CE Jehjglen, FeCl; testdl] £.E/4¢] okAlul
& B9 Mg-HCl testoll A A4S Vel
o] flavonoid® FAsA. IR spectrumo|A
3320 cm™(OH), 2930 em™(C-H), 1658 cm™(C
=0), 1596 cm’, 1492cm™(C=C), 1078 cm™
(glycosidic C-0)8 F=thrt #FHU, UV
spectrum®lA & flavonoidel A& F 79
FFuizh 349, 250 nmellAl A=A} 'H-NMR
spectrum-2 compound 49 spectrum®@} A}
3 A Hort § 3~4ppm AbolollA FrojlA
71¢18H= aliphatic proton signalE°] #+#% o]
A & I Usdtt 29 conformatione @
9] anomeric proton°] 23> J=7.5HzE
Ehte Zo2 Hol Bformo® FA4slgn ™ &
ZEAAE &Rleb] Ystd, compound 5 UV
spectrume]* MeOH &< NaOMeE #H7Ist
RZ W 320~335 nmellA] A2 band7t 714
%43, NaOAc #H7FAl 250 nme band 9]
bathochromic shift 7} doluA] gtomz 79
o] OH7I A&Eo} SI8< ¢ 4 Ui, NaOMe
7] band [°] 47 nm bathochromic shift®
A1 intensityell #art gllenz 3] hy-
droxy717} 2% & 4 Itk = AICl/HCI &
7 band I°] 349 nm°lA 391 nmZ 42 nm
bathochromic shift®d A= n|fo] 5¢1¢] OH
717F A& E o] JA FeE dyrh. E NaOAc+
H.BO; A7FA o= 349 nme band I°] 375 nm&
26 nm bathochromic shift® A=, AlCl,/HCI
Z7FA band 9] 391 nmelA AlCl; 74 band
[°] 427 nmE 36 nm bathochromic shift® A
o2 Kol Bringdl ortho-diOH717} $0-&& 4%t
o olE® FH & T9A AgE d&s &
g 4 gt PC-NMR spectrum@ %€ §

Om?(_:
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103.1, 73.1, 76.4, 69.5, 77.1, 60.6 ppm e | F
o] glucose® FAAI, AF 7ol oJted
D-glucoseX &3} ¥lx TLC3] glucosed) S &
sttt “C-NMR spectrumelAlE & 2170
H4 osignals #F2Y £ e (Table 1D,
DEPT spectrumelA+& 8 60 ppmel 2] g
421 CH,9 signal® #2e <= gllem § 70~
80 ppm AlelollA @e] 471€] aliphatic carbon
signal? 3 103.1 ppmelAl Az shiftd 2e)
anomeric carbon signal® ##d 4 Ut
Positive FAB-Mass spectrumdl A& m/z 4499
2} (IM+H) 2] molecular ion peak”’} #Z¥ %o
™, 7194 glucose 1227} @A 49 m/
7 2879 signalZ & 4 ATt o134 datast
o EejsietH F32) 99} u)msle]
compound 5% luteolin-7-O-B-D-glucopy-
ranoside?! glucoluteolin® 2 F2F4 39T},
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