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Phenolic Constituents of Althaea rosea Canival.

Do Hoon Kim, Min Cheol Yang, Kyu Ha Lee, Ki Hyun Kim and Kang Ro Lee*
Natural Pruducts Laboratory, College of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea

Abstract — Seven compounds, scopoletin (1), p-hydroxyphenethyl trans-ferulate (2), 1-(a-L-rhamnosyl(1 — 6)-B-D-glucopy-
ranosyloxy)-3,4,5-trimethoxybenzene (3), benzyl a-L-rhamnopyranosyl(1 — 6)-B-D-glucopyranoside (4), suberic acid (5),
sebacic acid (6) and scopolin (7) were isolated from the methanol extract of the roots of Althaea rosea Canival. Compounds
1~7 were first isolated from this plant. The isolated compounds were tested for their cytotoxicity against human cancer cell

lines using a SRB method in vitro.
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of ol &EJTtY HAZE (4. rosea)®] APFFAA phenolic,”
sterols’ $0] B ¥$ ™ antiviral activity,” anti-
inflammatory activity” 5] &%tk T2t} dhkol A
BEEHE A rosea®] 2ol A3 A= A FHHA &
< Aol
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2002 99l TFHAl A A ste] A s
F AREEA AL, FES A ofg e}
(SKKU-2002-016)°] H#A=o] 2t}

717] & Alef — NMR-2 Varian Unity-Inova-500
spectrophotometer& AF&-3l%1th. EI-MS spectrum-2
JMS700(Jeol, Japan)$} FAB-MS+= VG70-VSEG(VG
Analytical, UK)E AR8-313L, nitrobenzyl alcoholS matrix
2 A3tk LPLCS columne Lobar®-A LiChroprep
Si 60 (Merck) column} Lobar*-A LiChroprep RP C-18
(Merck) column2 AR8-3F93, pumpe FMI (QSY-0)2 A}
43190 t}h. HPLCE= Gilson 306 pump ¢} Econosil® RP C-
18 10u (length:250 mm, I.D 10 mm) column< Shodex
refractive index detecter(RI-101)0l 174 3}e] A}-8-3} 51 T}
Column chromatography-8 silica gel< Kiesel gel 60
(Merck)®} LiChroprep C-18(Merck)E A3,
molecular sieve column chromatography-8- packing =322
Sephadex LH-20(Pharmacia)< AH8-3}%t}. TLC plate=
Kiesel gel 60 F254 precoated plate(Art.552, Merck)& A&
393, TLC Ak 10% H,80,S AH&3slern, &

oke 7]E}

mE=E)

2
14
=

N
W o e

=<l

=

Z 2 column chromatography-&- &1 15 A



Vol. 38, No. 3, 2007

223

OH
o}
MeO 7 "
m h
0
8 on
RO 0 o} HO™ 4 Y7

1 rR=H
7 R=Glu
MeO O—CGlu(6—>1)Rha
1
4
MeO 3
OMe

OMe

2

O—Glu(6 =1)Rha

4

3
0 (0]
HO OH
MOH HO)‘\/\/\/\/\’(
O (0]
5 6

Fig. 1. Structures of compounds 1-7 isolated from the roots of Althaea rosea Canival.

& E53< 717 ARkt
£ ¥ B2l - v Adx T oF 3.0kl HAE e
732X methanol= 33] FZ3IUch FENS 2 5
3l MeOH 9172 250 g& ATt Methanol &1 &
Ag (1.6 L)E 7HslA @8 AlZ] & n-hexane (55 g),
chloroform (13 g), ¥ n-BuOH (40 g)=& F& 315t}

Chloroform #3¥ (13 g)= chloroform :methanol (8:1)<]
f=8|=Z silica gel column chromatographyS A5l 4
Mol B8 (Cl-CHOE rom, 278 (0.52)< n-
hexane :chloroform:ethyl acetate (15:13:1)2] 27l &2
silica gel column chromatographyE 2 A] 3 Econosil®
RP C-18 HPLC (70% MeOH in water)= Al|5lo] 4] &
W SRR 1 3 mg)S AUTE C428 (2.9 2/ n-hexane:
chloroform : methanol (3:8:1)2] &8l Z silica gel
column chromatography & 4 A1 g+ ¥ methylene chloride:
methanol (1:1)& F&8 2 A8}l Sephadex LH-20
column chromatographyS & % Econosil® RP C-18
HPLC(40% acetonitrile)E ©]-8-3lc] A dte] =gkl oil’d
313HE 2 (10 mg)S AAUTH

n-Butanol ¥} (40 g)= 20% methanol~100% methanol
=2 AR = AFE-3FE gradientd2] © & RP C-18 silica
gel column chromatography S 4 Al 5t 471 2] &8 (Bl-
B4Ho 2 U2tk B1E§ (20 g)2 chloroform :methanol
:water (7:5 :1)E dE A1 ¥ Bl (52 80% methanol
£ &8 =2 3= Sephadex LH-20 column chromato-
graphy A A 8} % 3, ©]& tHA] chloroform :mathanol : water

A

T

i

(7:5:0.5)E F&81Z 3+ silica gel column chromato-
graphy %, Econosil® RP C-18 HPLC (15% acetonitrile)=
A sk T4 il 33HE 3 (6me)S L3l B2E3
(1.7 gy& chloroform: methanol:water (12:5:1)& =&l
2 3}&= silica gel column chromatography$ 80%
methanolE &8 & AFS-31= Sephadex LH-20 column
chromatography S 4 A] 3} 22, chloroform : methanol : water
(12:5:1)¢] =4S 283 Lobar™-A column chro-
matographyS AM8-8F & Econosil® RP C-18 HPLC (22%
acetonitrile)@ A5l =k oy S5HE 4 (5 mg), I
T2 s 5 B0mg)E 22 Atk B3wRE (1.6 o)
80% methanolE F=8& v 2 ©]8-3}] Sephadex LH-20
column chromatography A5l 6712 &% (B31-B36)>
2 i & 2% B35 (150 mg)S Econosil® RP C-18
HPLC (24% acetonitrile)= gAat] 214 2t 315h= 6
(12 mg)S A, T}A] B34 (200 mg)E acetonitrile (23%)
S 4Z8m2 AE3le] RP C-18 silica Lobar™-A column
chromatography £ A48 3 Econosil® RP C-18 HPLC
(23% acetonitrile)Z “FA|3te] F2 oild 3HE 7 (11 mg)
< 43l

Scopoletin (1) — White powder; m.p. : 203 ~205°C;
FAB-MS m/z:215 [M+Na]+; 'H-NMR (500 MHz, CD;0D)
6: 7.87 (1H, d, J=9.5 Hz, H-4), 7.12 (1H, s, H-5), 6.78
(1H, s, H-8), 6.21 (1H, d, J=9.5 Hz, H-3), 3.92 (3H, s,
OCH,); 13C-NMR (125 MHz, CD,0D) &: 162.9 (C-2),
151.9 (C-7), 150.3 (C-8a), 145.9 (C-4), 144.9 (C-6), 111.4
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(C-3), 111.3 (C-4a), 108.8 (C-5), 102.8 (C-8), 55.7
(OCHL).

p-Hydroxyphenethyl trans-ferulate (2) — Yellow oil;
EI-MS m/z:314 [M]"; 'H-NMR (500 MHz, CD30D) &:
7.44 (1H, d, J=16.0 Hz, H-7), 7.12 (1H, d, J=2.0 Hz, H-
2), 7.07 (2H, d, J=8.0 Hz, H-2', 6), 7.04 (1H, dd, J=8.0,
2.0 Hz, H-6), 6.81 (1H, d, J=8.0 Hz, H-5), 6.72 (2H, d, J
=8.0 Hz, H-3', 5"), 6.40 (1H, d, J=16.0 Hz, H-8), 3.89
(3H, s, OCH,), 3.47 (2H, t, J=7.0 Hz, H-1"), 2.76 (2H, t,
J=7.0 Hz, H-2"); "C-NMR (125MHz, CD,;0D) &: 168.0
(C-9), 155.7 (C-4"), 148.6 (C-4), 148.1 (C-3), 140.8 (C-7),
130.1 (C-1), 129.6 (C-2), 129.6 (C-6"), 129.5 (C-1), 127.1
(C-6), 117.6 (C-8), 115.1 (C-3"), 1153 (C-5), 115.1 (C-5'),
1104 (C-2), 552 (C, OCH3), 41.3 (C-1"), 34.6 (C-2").

1-(a-L-Rhamnosyl(1 — 6)-p-D-glucopyranosyloxy)-3,
4 5-trimethoxybenzene (3) — Colorless oil ; EI-MS m/z
:492 [M]"; 'H-NMR (500 MHz, CD,0D) &: 6.45 (2H, s,
H-2, 6), 4.82 (1H, d, J=7.0 Hz, H-1'), 471 (1H, d, J=2.0
Hz, H-1"), 4.01 (1H, d, J=9.0 Hz, H -6'a), 3.83 (6H, s, 2
x OCH;), 3.72 (3H, s, OCH,), 3.65~3.55 (4H, m), 3.60
(1H, d, J=9.0 Hz, H-6'b), 3.49~3.38 (4H, m), 1.22 (3H,
d, J=9.0 Hz, H-6"); "C-NMR (125 MHz, CD,0D) &:
156.0 (C-1), 154.9 (C-3), 154.9 (C-5), 134.7 (C-4), 103.1
(C-1"), 102.1 (C-1"), 96.4 (C-2), 96.4 (C-6), 78.0 (C-3"),
77.0 (C-5), 75.0 (C-2'), 74.1 (C-4"), 72.5 (C-3"), 72.2 (C-
2"), 71.6 (C-4'), 69.9 (C-5"), 67.9 (C-6"), 61.4 (OCH,),
56.8 (2xOCH;), 18.0 (C-6".

Benzyl-O-a-L-rhamnopyranosyl (1 — 6)-B-D-
glucopyranoside (4) — Yellow oil; FAB-MS m/z:417
[M+H]"; "H-NMR (500 MHz, CD,0D) &: 7.44~7.28 (5H,
m, H-2,3.4,5,6), 4.87 (1H, d, J=12.0 Hz, H-7a), 4.79 (1H,
d, J=1.5Hz, H-1"), 4.66 (1H, d, J=12.0 Hz, H-7b), 4.33
(1H, d, J=7.5Hz, H-1), 3.71 (1H, m, H-6'a), 3.65 (1H,
dd, J=12.0, 6.0 Hz, H-6'b), 3.74 ~ 3.63 (4H, m),
3.42~3.23 (4H, m), 1.28 (3H, d, J=6.5 Hz, H-6"); "°C-
NMR (125 MHz, CD,0D) 8:137.7 (C-1), 128.2 (C-2),
128.2 (C-6), 128.1 (C-3), 128.1 (C-5), 127.6 (C-4), 102.0
(C-1, 101.1 (C-1"), 76.9 (C-3"), 75.7 (C-5"), 73.9 (C-2'),
72.8 (C-4"), 71.2(C-4"), 71.0 (C-3"), 70.6 (C-7), 70.5 (C-
2"), 68.6 (C-6"), 66.9 (C-5"), 16.9 (C-6").

Suberic acid (5) — White powder; m.p.: 144 ~146°C;
EI-MS : m/z 174 [M]"; 'H-NMR (500 MHz, CD,0D) §:
229 (4H, t, J=8.0 Hz, H-2, 2'), 1.63 (4H, m, H-3, 3"),
1.38 (4H, m, H-4, 4'); "C-NMR(125 MHz, CD,0D) &:
174.6 (2C-1, 1Y, 33.6 (2C, C-2, 2'), 28.6 (2C, C-3,
3),24.7 (2C, C-4, 4.
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Sebacic acid (6) — White powder; m.p.: 133~137°C;
EI-MS m/z:202 [M]"; '"H-NMR (500 MHz, CD,0D) &:
2.29 (4H, t, J=7.0 Hz, H-2, 2", 1.61 (4H, m, H-3, 3"),
1.36 (8H, m, H-4, 4', 5, 5'); C-NMR (125 MHz,
CD,0D) &: 176.5 (2C-1, 1'), 33.7 (2C, C-2, 2", 28.8 (2C,
C-3, 3", 24.8 (4C, C4, 4, 5, 5".

Scopolin (7) — Colorless oil; FAB-MS m/z : 355
[M+H]"; "H-NMR (500 MHz, DMSO-d,) &: 7.96 (1H, d,
J=9.5 Hz, H-4), 6.95(1H, s, H-5), 6.81(1H, s, H-8), 6.34
(1H, d, J=9.5 Hz, H-3), 5.03 (1H, d, J=8.0 Hz, H-1"),
4.40 ~3.06 (6H, m), 3.84 (3H, s, OCH,) ; "C-NMR
(125 MHz, DMSO-d,) 6: 159.9 (C-2), 152.7 (C-7), 152.6
(C-8a), 145.2 (C-4), 144.8 (C-6), 113.3 (C-5), 111.3 (C-
4a), 106.2 (C-3), 102.3 (C-8), 100.8 (C-1"), 77.5 (C-5"),
76.5 (C-3"), 74.1 (C-2"), 69.8 (C-4"), 60.8 (C-6"), 56.5
(OCHy).

MEZESMEME - Nx54d 2432 Sulforhodamine-B
(SRB) bioassay WY $-g38lo] d=3istad oA &
Y3tAch A ALE GAEZFEZ A549 (non small
cell lung carcinoma), SK-OV-3 (adenocarcinoma, ovay
malignant ascites), SK-MEL-2 (malignant melanoma,
metastasis to skin of thigh) % HCT-15 (colon adeno-
carcinoma)g ARE-sto] ME2EA AES 8 sk

EE 1, 5 6, 2 7S B AEIME AL
Al Eof A &3] y_J_Q‘_:xE or 7 /‘év‘f—%ol
] 72 'H-NMR, ‘3CNMRU‘ MS
§iJ+ H]J-‘—O}O:] :[L_L_’é‘

= suberic acid>"V=Z, 3= 62 sebacic amdm)i 3=
72 scopolin™'& 7}z &4 0}9313}.

SI3HE 2= =3 oilde] EFEA 10% H,S0, (EtOH)
AN Ak bl o7 WA ETE EI-MS A3 EF oA
molecular ion peak”} m/z 314914 #Z Hom, 'H- &
BC-NMR 23 E# 2 9} £3881o] molecular formulaZS
C,H, 02 FA3 T, o] A0 2R E BEsEE 1008
o443 4= YAt} 'H-NMR spectrum®] § 7.44 (1H, d, J=
16.0 Hz, H-7) ¥ & 6.40 (1H, d, J=16.0 Hz, H-8)°l A
olefinic proton®] trans A%< &l1& = A, § 7.12
(1H, d, J=2.0 Hz, H-2), 7.04 (1H, dd, J 8.0, 2.0 Hz, H-
6)2} 6.81 (1H, d, J=8.0 Hz, H-5)¥]a= W3=3} protons
°] 1,3,4 X FUS AT, = & § 7.07 (2H, d,
J=8.0Hz, H-2', 6), § 6.72 (2H, d, J=8.0 Hz, H-3', 593
7t ASHOZA 145 A|$HE LSS S ol
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§ 347 (2H, t, J=7.0 Hz, H-1")2+ & 2.76 (2H, t, J=7.0 Hz,
H-2")¢] aliphatic proton ¥ ZE F3ll4] phenylethyl Z.3)o]
EAES FA4E = AUAL, § 3.89 (3H, s, OCH,)E E3l
A methoxy group< 23l & % itk C-NMR
spectrumellX] 127]¢] aromatic carbon 325 E3sl], 7]
9] ketone (5 168) 3 =2} 271 9] olefinic carbon (5 140.8,
117.6) B 2& #F & 5 AR 2™, 2789 oxygenated
carbon (5 55.2, 41.3) ¥|AELE #= g 5= AdT) o]4te]
Agst #8 A2 FIA SFE 29 F2E p-
hydroxyphenethyl frans-ferulate® 24 3} T}

33HE 38 T oivde] EHERN 10% H,S0, (EtOH)
Ao 2 dRA QT EI-MS 2HER S E34] molecular
ion peak7} m/z 4920141 #F Hgen 'H- 2 "C-NMR
2HE-AF e} T3] molecular formulas C,,H;,0,;
2 FASIAL, o oBmNYH B3 608 4T
23tk 'H-NMR spectrum®] & 6.45 (2H, s, H-2, 6)¥] 3=
W3 proton . 2 F4 3 3, T2 anomeric proton
peak® & o) 4EE B=7) § 4.82 (1H, d, J=7.0 Hz, H-1),
8 471(1H, d, J=2.0 Hz, H-1") &2=]o] 27} 9] Fo] &)
S FA3IRAL, Z2Fe] coupling constant (J=7.0, 2.0 Hz)
2 FE B-form#t o-formS oS & 5 AUATE. § 3.83 (6H,
s, 2xOCH;)% & 3.72 (3H, s, OCH,)®] peaks= 371 <]
methoxyl groupsE°] EATS & = AATH T proton
peaks7} overlapping=lo] & 4.01~3.38 HollA B2 =,
aliphatic proton A|jellX] & 1.22 (3H, d, J=9.0 Hz, H-6"l}X]
o-thamnosyl®] methyl protong #= & 5= ¢Igic}. "C-NMR
2 E- || A aromatic carborr> § 156.0 (C-1), 154.9 (2C,
C-3, 5), 134.7 (C-4)pllA #3193, F2 chemical shift=
8 103.1 (C-11, 102.1 (C-1"), 78.0 (C-3), 77.0 (C-5'), 75.0
(C-2"), 74.1 (C-4"), 72.5 (C-3"), 72.2 (C-2"), 71.6 (C-4),
69.9 (C-5"), 679 (C-6)5 oA #Z & 4 AT}, 18] %
aliphatic carbon Z|FollA § 18.0 (C-6") #& o= 'H-
2 BCNMR 2¥|E3 Eal|lA a-thamnosylo] EA3HS <&
F AATE o1l AR} ¥ ATE SaA AE 3
9] F+%E 1-(a-L-rhamnosyl(1 — 6)-B-D-glucopy-
ranosyloxy)-3,4,5-trimethoxybenzene 2 F74 313, EHA+
] data"o} vlmale] 725 A%

FLE 4= = oild EHEHA 10% H,S0, (EtOH)P]
A Ak gajo 2 QI FAB-MS 23 ER]ol|A] mo-
lecular ion peak 7} m/z 417[M+H] A &= om, 'H-
2 BCNMR 2¥EZ 239} 23519 molecular formula
2 CuHy0,, 02 24357, o] 2HE Byslri 6
oz 4 F YATE 'HNMR 2 EZA § 7.44~
7.28 (5H, m)2] =3 proton T AES #= & 5= A
3, 4.87 (1H, d, J=12.0 Hz, H-7a), 4.66 (1H, d, J=12.0
Hz, H-7b)| 4 AB-system 3|35 #35 & 4 ATk §
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4.79 (1H, d, J=1.5Hz, H-1"), 6 4.33 (1H, d, J=7.5 Hz,
H-1)= 9] anomeric proton peakZ ol 4F o,
coupling constant’} J=7.5Hz, J=1.5 Hz 9= ¥}* B-form
3 o-forme 2 EAS o= & 4 At} Aliphatic
proton XA 1.28 (3H, d, J=6.5 Hz, H-6") A a-
rhamnosyl®] methyl proton #2 & 5= I9ich. "C-NMR
ZHEYo) A 2F2] F g|F0] ] WEFE2 carbon A
oA & 137.7 (C-1), 1282 (C-2), 128.2 (C-6), 128.1 (C-3),
128.1 (C-5), 127.6 (C-4)S = & 5= UAT) oPde] A=
o} 23 A2 BaA SIHE 49 25 benzyl-O-o-L-
rhamnopyranosyl(1 — 6)-B-D-glucopyranosideZ g 332,
#3739 data™3} Wlwsle] B9HE 49 725 YT

a4 =

HAIZ(A. roseay> A= ZhAfo] A2t EatA &
AT AEEA FHE AE AdYoE Estal ol of
gt A= mRleiiar 53] el tisiae Ak A
5] o] FoR|A| ittt

HqAE 2ol MeOH F2EEHH 759 &S g
S o|sleha] A B 7)7] BAA e R FRE F
Asled, 33E 1S 7-hydroxy-6-methoxycoumarin
(scopoletin), 3}3& 2= p-hydroxyphenethyl trans-ferulate,
334E 3 1-(a-L-rhamnosyl(1 — 6)-B-D-glucopy-
ranosyloxy)-3,4,5-trimethoxybenzene, 33 4= benzyl-O-
a-L-thamnopyranosyl(1 — 6)-B-D-glucopyranoside, 3}31= 5
£ suberic acid, 3F5HE 62 sebacic acid, 3F5HE 7S 7-0-
B-D-glucopyranosyl-6-methoxycoumarin (scopolin)Z Z}Z}
SRISHATE o] & A 1-72 & &M= HS5o= &+
2] Bse shetEolvh. Eek il thate] A549 (]
Z2A ZH ), SK-OV-3 (F48), SK-MEL-2 (33759
F) 2 HCT-15 AAE%T)s 452 human tumor cellsell
gk Al Al 2S5 A8l a5 AAste] # A3 &
29 SgHEEol AEsAo] vl woket Ao g yElstt
(ED4, values>30.0 pg/mi).

A A

EH Ao ALRH 7]7] & NMRS Adaey 3%57)
719 vhdFde] £8-8 wokon FAB-MSe EI-MSE 3

L7 ZHSFAT L LR 20 MAF wapde] =gof 7F
AL=gU T,
e b=l
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