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Abstract — Five compounds were isolated from the whole plant of Arabis glabra (Cruciferae) through repeated silica gel and
Sephadex LH-20 column chromatography. Their chemical structure were elucidated as salicylic acid, 2,5-dihydroxybenzoic
acid, astragalin, rutin, and quercetin-3,7-O-B-D-diglucopyranoside by spectroscopic analysis.
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Alek & 717] - Aol ARSg 71712 §3) Electro-
thermal melting point apparatus (Denmark)e UV Shimadzu
UV-1601 UV-Visible spectrophotometer (Japan)Z AH&-3}%)
©™ IR spectrum< Nicolet model 205 FT-IR spectrophoto-
meter (Japan)= &334tk 'TH-NMR 2 “C-NMR Jeol
JMN-EX 400 spectrometer (Japan)E, EI-MS+ VG70-
VSEQ (UK)Z &A3l3it). & 2 £88& Ao 19 &
& ARESIE e, TLC 2 columng A¢F 52 15 &l
£ AFHlA ASA, SFARE A3 Column
chromatography-& silica gel Kiesel gel 60 (Art. 1.07734,
230 — 400 mesh, Merck)©|™, molecular sieve column chro-
matography-& packing material Sephadex LH-20
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(Pharmaciay& AHE-391T}. TLC plate= Kiesel gel 60 F,,
(Art. 1.07752, Merck), low pressure liquid chromatography
(LPLC)& column< Lobar-A Lichroprep Si 60 (Merck)
columng AREEFATE WA kO 2 = 10% H,SO, (in
EfOH) A& ARg-3llom, UV A& 254, 365 nmol

FE ¥ 2o - A AOE D22 24 A3
& 7Azs d& N8 9 13kgS MeOH= 7HF &
il oM 28] &3] FESA 1 F2Y
FEANAM 75338 MeOH A2 oF 160 g& 43
™, o] MeOH 2ol 74 112 718le] FEA7) 2 A
off Wt F%9] n-hexane (8 g), CH,CL, (25 g), BtOAc (13 g)
2 n-BuOH (70 g)2] 2.2 & £33}tk n-hexane,
CH,Cl,, EtOAc ¥ n-BuOH 7H&-E2S TLCAN A 10%
H,SO, TAA kst UVE Zste] 5813 ubgo] BlER
2 n-hexanelt-8-8 A)9Jgk Vx] 2L silica gel column
chromatography % Sephadex LH-20< A}F8-3+ molecular
sieve column chromatography ¢} Lobar-A Lichroprep Si 60
column& AR8-8F low pressure liquid column chromatography
T2 W Alsle] SRS dElEidinh. CHCL B3 15g
< n-hexane:CHCL,:MeOH (8:8:)E &2-21} 2 silica gel
column chromatographyE 24131 67]] subfraction® & ¥
3t ATHMCI~MC6). L %5 MCS5 subfractiong Sephadex
LH-20 columng A7) A AA S AAste] 52 714
SHHE 1 30me)S AT EtOAc 23 8 g& MeOHS
€& 81 = Sephadex LH-20 columns Z A1 HA 47) 9]
subfraction® % £33t HEI~E4). ZL & E3 subfractionS
CHCl;:MeOH:H,0 (20:10:1) " & silica gel column
chromatographyS AA18l ThAl 270 fraction® & F-&&13
THE31~E32). ©] F E32 £3%-& Lobar column (CHCI,:
MeOH:H,0=20:10:1)°. 2 g A| 8} T2 314 33E 2
(15mgye LUt n-BuOH £33 40 g2 EtOAc:MeOH:H,0
(15:5:1)F &&89 = silica gel column chromatography S
A8 67]2] subfraction®- & &I cHB1~B6). L =
Bl subfractiong MeOHE €% &7 & Sephadex LH-20
columns FHAA Gl G fraction® 2 H-&)3IAThB11
~B16). B13 &9 & CHCI;:MeOH:H,0 (20:10:1) &2
silica gel column chromatography2 2 A 3led ThA] 27]
fraction®. & H-&3}9tHB131~B132). ©] & B131 ¥ <&
Lobar column (CHCl;:MeOH:H,0=20:10:1)2.& 74 A 5}
vl A SR 3 (8 me)S AAUTE e 39 7o) =
gsle] 4 B132 2355 Lobar column (CHCL:MeOH:H,0
=20:10:DO.E FA5to] A 1A IFE 4 (12mg)S A
ATt sHet= 33 o] HPsted A2 Bl4 £ES AEA
= Alste] mighle] 7] SRHE 5 (15 me)yE ATk
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(M"), 120, 92 (100), 64; UV, A, (MeOH) 305, 290; IR,
vKBr 3350 (OH), 1650 (COOH), 1540 cm™; 'H-NMR,
(400 MHz, CD,0D) &: 7.82 (1H, dd, J=7.6, 2.0 Hz, H-6),
7.41 (1H, m, H-4), 6.88 (1H, dd, J=8.4, 2.0 Hz, H-3),
6.84 (IH, m, H-5). "C-NMR, (100 MHz, CD,0D) : 173.5
(CO0), 163.1 (C-2), 136.5 (C-4), 131.5 (C-6), 120.0 (C-
3), 118.1 (C-5), 113.8 (C-1).

31818 2 - mp 203~204°C; '"H-NMR, (400 MHz,
CD,0D) &: 7.30 (1H, d, J=2.8 Hz, H-6), 6.78 (1H, dd, J
=8.0, 2.8 Hz, H-4), 6.65 (1H, d, J=8.0, H-3)."C-NMR,
(100 MHz, CD,0OD) §: 176.5 (COO), 155.6 (C-2), 149.8
(C-5), 121.7 (C-4), 119.7 (C-3), 1175 (C-6), 117.0 (C-2).

3188 3 - mp 184~185°C; UV, A,,, (MeOH) 265,
303, 350; IR, vEBr 3425, 1660, 1020 cm '; 'H-NMR,
(400 MHz, DMSO-d,) &: 12.54 (1H, s, 5-OH), 1043 (2H,
7, 4-OH), 8.01 (2H, d, J=8.8 Hz, H-2, 6)), 6.86 (2H, d, J
=8.8 Hz, H-3', 5'), 6.42 (1H, d, J=1.8 Hz, H-8), 6.18 (1H,
d, J=1.8 Hz, H-6), 5.39 (1H, d, J=7.2 Hz, Gic H-1), 3.60-
3.09 (sugar H). "C-NMR (100 MHz, DMSO-d,); (Table I).

3188 4 — mp 187~189°C; UV, A, (MeOH) 260,
270sh, 298sh, 360; IR, vKBr 3400 (OH), 1650 (C=0) cm
'H-NMR (400 MHz, DMSO-d,) &: 12.56 (1H, s, 5-OH),
10.81, 9.67, 9.18 (each 1H, 7, 3', 4-OH), 7.54 (2H, dd,
J=8.5, 2.0Hz, H-2, 6, 6.85 (1H, d, J=8.8 Hz, H-5), 6.41
(1H, d, J=1.8 Hz, H-8), 6.18 (1H, d, J=1.8 Hz, H-6), 5.30
(1H, d, J=7.0 Hz, Glc H-1), 4.40 (1H, brs, Rha H-1),
3.80 — 3.04 (sugar H), 1.00 (3H, d, J=6.0 Hz, Rha CH,).
PC-NMR (100 MHz, DMSO-d,); (Table I).

StgtE 5 — mp 219~220°C; UV, A,,, (MeOH) 258,
269sh, 358; IR, vKBr 3420 (OH), 1660 (C=0) cm '; 'H-
NMR (400 MHz, DMSO-d,) &: 12.52 (1H, s, 5-OH), 7.61
(1H, d, J=2.8 Hz, H-2), 7.57 (1H, dd, J=8.0, 2.8 Hz, H-
6), 7.18 (1H, d, J=8.0 Hz, H-5"), 6.43 (1H, d, J=2.0 Hz,
H-8), 6.20 (1H, d, J=2.0 Hz, H-6), 5.44 (1H, d, J=7.2 Hz,
H-1"), 4.86 (1H, d, J=6.8 Hz, H-1"). C-NMR (100 MHz,
DMSO-d,); (Table I).
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Table I *C-NMR spectral data of compounds 3-5

C 3 4 5
2 156.3 156.5 155.9
3 133.1 1334 134.1
4 177.5 1774 177.9
5 161.2 161.3 161.5
6 98.7 98.6 99.1
7 164.0 164.3 164.6
8 93.7 93.7 94.0
9 156.4 156.7 156.8
10 104.1 104.0 104.4
I 120.9 121.3 1214
2 131.0 1154 115.6
3 115.1 144.8 116.9
4 160.1 148.5 146.3
5 115.1 116.4 116.9
6 131.0 121.6 124.7
1" 1004 101.3 10L.5
2" 74.3 74.3 744
3" 715 76.5 76.7
4" 70.0 70.1 70.2
5" 76.4 76.0 718
6" 61.0 67.1 61.2
1" 100.8 101.0
2" 70.5 735
3" 70.7 76.1
4™ 71.9 70.0
5" 68.3 714
6" 17.9 61.0

Recorded at 100 MHz in DMSO-d;

SIHE 12 mp 157~158°Ce] 4 A4 AA e =M UV
365 nmolA T3 POz FFAE 0w, EIMSIlA EA}
o] 1382 Uelgt}. 'H-NMR spectrumol A §7.82 (1H,
dd, J=7.6, 2.0Hz), 741 (1H, m), 6.88 (1H, dd, J=84, 2.0
Hz), 6.84 (1H, m)°I41 471€] proton signal%to] =T},
PC-NMR spectrumel*1= % 7709 carbon signak® 38t
T UReH, §173.59 signal carbonyl carbon®E 1w
A peak (8 163.1, 136.5, 131.5, 120.0, 118.1, 113.8)=
aromatic 9] carbond& FAT 5 YU} o< A3}
£ HES A3 3E 12 carbonyl’] VIE 33 2|8
¥ aromatic SFEYS FHY F Uden, 71& £33
Hlw3l salicylic acidZ2 1 33}t

3RHE 25 mp 203~204°Co] 74 A Ao 2A UV
365 nmollA] Zet HFoz AFEUT 'H-NMR spectrum
oAl §7.30 (1H, d, J=2.8 Hz), 6.78 (1H, dd, J=8.0, 2.8
Hz), 6.65 (1H, d, /=8.0 Hz)*l ] 37)<] proton signal®] &
2=t} PC-NMR spectrumelA= % 7709 carbon signal
€ BHE F Y=, §176.59] signalS carbonyl carbon
o2 A peak (§155.6, 149.8, 121.7, 119.7, 117.5,
117.0y= aromatic 992} carbonP S 4 4 ASUCH
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313HE 3 mp 184~185°C] WA EL2A] flavonoid
k-89l FeCl,, Mg-HCl, Zn-HCI 93482 JeRiZ,
Molish testoll = FA-S RN o] flavonoid glycoside®
A3tk UV spectrumolA] band I 2 1Y 7108k &
7} 35054 265 nmollA] #FAFEEZ flavonol®] 3 OHZ} %]
¥ flavonol-3-O-glycosided & #4°9% & giglon, 4
71553 A3} glucose®} aglycone® 24 kaempferoldS
S

'H-NMR spectrum2 8 8.013F 6.86°14 ortho coupling
(J=8.8 Hz)3h= 7+ 2719 protonell 213+ doubleto] HEHR
3L, 5642, 6.1894 6, 812 F FF HE proton®] meta
coupling® E VERFAL 9h&-S SIS §3.09 —3.60°0
A] sugar proton®l 23} signalo] EA|3}3L § 53904 =
glucose®] anomeric proton signal®} J=7.2 Hz%] doublet®.Z
#aAF =z AL 3L U= glucose 1 mokS & 5+ U
A2, o] PC-NMR spectrumeIME &1 5= YUTH

o)l’de] AFZ 3jHE 3L kaempferol-3-O-B-D-glucopy-
ranoside (astragalini©.2 F438lgon, 7|EE3 daa’ ¥}
H) w35l o]& sttt

3FHE 4= mp 187~189°CY] 34 B ZZ A flavonoid 7
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testo] = 9492 VeS| flavonoid glycosideE 573 AT
UV spectrum®l| 4] band I & 1ol 7] 3= F47F 36054
260 nmol| A #ZEH 2 Z flavonol®] 31 OH7} 3=
flavonol-3-O-glycoside]- 24505 2= 9lg) o A7lE
3 23} glucose®} rhamnose 2 aglycone®E4] quercetin®
+ EEF st gRlsiit

'H-NMR spectrum-< §5.30 (d, J=7.0 Hz)3} 4.409] 4]
glucose®} rhamnose®] anomeric proton signale] FHETN S
™, §1.00 3H, d, J=6.0 Hz)> rhamnose®] methylZ 573
& peak’t FAEUTE PC-NMR spectrumel A= §101.3
3} 100.8914 270 €] anomeric carbon signalZ F7% &&=
peak’| #&= o] 2 mol®] sugar/b AFFH S AL
T U

o] A7 =2 33HE 4= quercetindl] sugar FEOZ
glucose®} rhamnoseZ. ©]F|% rutinoseE 7HA| 3 = 3}
ez 2Pslgon, E8xAL A7 quercetin-3-O-[o-
L-rhamnopyranosyl(1—6)-B-D-glucopyranoside] (rutin) 2=
A et

SIBHE 55 mp 219~220°Ce] w34 EZEA flavonoid
73 8ke-¢] FeCl,, Mg-HCl, Zn-HClo| %438 Uehlila,
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Fig. 1. Structures of compounds 1-5.

ST A28l A3 glucose®} aglycone® 24 quercetin
YS FEH vt 2Elsd

'H-NMR spectrum olefinic field®] §6.20 (1H, d, J=
2.0Hz), 6.43 (1H, d, J=2.0 Hz)¢] signal-> A-ring®] H-6,
H-8°] meta couplingd}<d doublet= L}EFtS™, §7.61 (1H,
d, J/=2.8 Hz), 7.57 (1H, dd, J=8.0, 2.8 Hz), 7.18 (1H, d, J
=8.0 Hz)ollA4 7182 ABX coupling system® 2 #HzE] o]
B-ring®] 3%} 47} X138 sRHEYNE FAT T AU =
3t §5.44 (1H, d, J=7.2H2)S}t 4.86 (1H, d, J=6.8 Hz)*| A
2709} anomeric proton signalo] 2Tk, PC-NMR spec-
trumol| A1 & §101.59F 101.0914 271 €] anomeric carbon
signal2 F 5= peak’t FAF O] 2mol®] sugar’t R
of AFE AT+ U

ol de) A= 3lRE 5= 2N glucose’t AR quercetin
ow FAsY o, 02 A} quercetin-3,7-0-B-D-
diglucopyranoside@ &334t}

4 £

AiuE dx9] MeOHFEE % methylene chloride®
3] % ethyl acetate®8 3} n-BuOHREE4IA 559 3IRFES
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delalgon, ol5e] skt 4377t spectral data®F-H
T%Z 213k 23 salicylic acid (1), 2,5-dihydroxybenzoic

*acid (2), kaempferol-3-O-B-D-glucopyranoside (astragalin)

(3), quercetin-3-0O-[a-L-rhamnopyranosyl(1—6)-p-D-
glucopyranoside] (rutin) (4), quercetin-3,7-0-B-D-diglu-
copyranoside ()2 77 &Rl - T3
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