4 % ¥ 3y X
Kor. J. Pharmacogn.
27(2) : 142~145(1996)

= XNetFel mlsd sfeEEi2s)

Phenolic Compounds from Aerial Parts of Euphorbia
pekinensis (Il

Byung Tae Ahn and Sam Sik Kang”®
Natural Products Research Institute, Seoul National University, Seoul 110-460, Korea

Abstract —We have previously reported the isolation of seven hydrolyzable tannins and
nine flavonoids from Euphorbia pekinensis Ruprecht. Further investigation about the same
plant has led to the isolation of kaempferol, quercetin, kaempferol 3-0-(2-O-galloyl-B-5-glu-
coside), quercetin 3-0-(2-O-galloylrutinoside), ellagic acid and acetonyl geraniin. These com-
pounds were isolated from this plant for the first time.

Key words —~ Fuphorbia pekinensis. Euphorbiaceae: kaempferol: quercetin: kaempferol 3-
O~(Z-O-galloyl-B-pglucoside): quercetin 3-0-12-O-galloylrutinoside): ellagic acid: acetonyl

geraniin.
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| g ol Abgsta glom ! Hole A
B T FUH g N Rx SE=I A
S 2% L5178Y leukemia celle] tigt
AEEA Fo] Bagol ey Axd g 47
€ 79 Exd ¥ gn, ot iR Fu-
phorbia% &8 Hdd euphaner tri-
terpenoid?! euphol 5°] &5l U= A2
B iglo] gich,

AR T& ©] AE AGHEZNE gallic acid,
methyl gallate, 3-O-galloy! shikimic acid,
1.3.4,6-tetra-O-galloyl-B-p-glucose, 1,2,3,4,
6-penta-0-galloyl-B-p-glucose, corilagin,
geraniin %9 J}5E84  tannin®  iso-
quercitrin, quercitrin, astragalin, afzelin,
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prunin, rutin, kaempferol 3-C-rutinoside,
quercetin  3-0-(2-O-galloyl-B-y-glucoside),
quercetin 3-0-(2"-0O-galloyl-o- -rham~
noside) 59 flavonoidE §2lsted Hu3k v} 9)
oY AR ojo] o] A& AR} $4 acetone
FZE2¥e 23 639 phenold &0 o
st Bomslzat gt

Mz 3 e

A8 XE Y JI7I-dE8A52e 199249 5€
20 AN A T AZR 9kgS A
F ZA AR (HERELS FEYstw g
g A HB3ES), E48 717128 mp
£ Mitamura-Riken®] "WI¥§HSFEHAE A8
sle Zgsien BASA Lsith Uve Gil-
ford 2600, IRS Jasco®] FI/IR 5300, NMR&
Varian Gemini 2000 (300MHz), Bruker AMX
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500 (500MHz) 5% AHg3isict.

. Column chromatography® A+ Kiesel-

gel 60 (Merck. Art. 7734), Sephadex LH-20 -

(20-100 ¢, Pharmacia), Cosmosil 75 Cis
OPN (42-1051, Nacalaitesque), TSK-gel
Toyopearl HW 40F (30-60 . Tosoh). Avicel
cellulose (Funakoshi), MCl-gel CHP 20P
(75-150 p. Mitsubishi Chemical Industries)
2 A9k TLCE Kieselgel 60Fu, plate (0.2
mm, Merck) (&ul: benzene-ethylformate-
acid 1:7:1 2 1:5:2; CMW
(chloroform-methanol-water) 13:7:2, lower
phase] Cellulose Fgy plate (0.1 mm,
Merck) [&wf: 2% AcOH (phenolic com-
pound). pyridine-EtOAc-HOAc-H,O 36:36:7:
21 (sugan)} & ol 8319 n, A& 1% ethanolid
FeCl; (phenolic compound), 20% H,S0,, an-
iline phthalate (sugar) 2 UV lamp (254, 365
nm)E AFEStRen, Aok g e B84 S5
= 19 A GE ALestgnt

=& 3 2 - 49FA8E 80% T4 acetonel.
2 A2AA 77 434 g FET FEY 2
st A acetonies fAR g, HedA 1-
29z HAEte] A BERES A3l AAG
F AL Ax $E39 Sephadex LH-20
column (Qcmx50cem)el Zol H,0-MeOH-
acetone® £AHH R gradient2 £FAIA 37
9 fraction®Z ¥&3tAt}. & fractionol] W3t
Z¥% column chromatography S ¥H5 24| 3}
AN Rud 1639 e Belsigon,
fraction 32278 & 1 (64mg). 2 (25
mg), 3 (250 mg), 4 (510 mg), 5 (122mg). 6
(1.6 g2 &3t

:«:}z%g 1 4= Ztzel mp, IR, UV, 'H- & “C-
NMR data® T3 F 5% A3 A2 gzt
o kaempferol. quercetin, kaempferol 3-O-
(2"-O-galloyl-B-p-glucoside),”
2 B3,

BeE 5284 22 (H,0), mp 228-230"
(@)™ -96 ° (c=0.1, MeOH): Found: C, 53.06
H, 4.63. Anal. Calcd for CyyHy:Oy 1/4H;0: C,
53.13: H, 4.55: UV (nm) A, (MeOH): 259
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(sh), 268, 347, An. (AICl): 268, 315 (sh),
425, Apa (AICLHAHCD: 269, 379, 398, AL
(NaOAc): 262, 298 (sh)., 372 'H-NMR
(DMSO-dy) &: 1.00 (3H, d. J=5Hz, H-6"),
4.42 (11, br s, H-17), 5.00 (1H, t, J=8Hz. H-
27, 567 (1H, d, J=8Hz, H-17), 6.20 (1H. d.
J=1.5Hz, H-6), 6.32 (1H, d, J=1.5Hz, H-8),
6.83 (1H, d, J=8.5Hz, H-5"). 7.08 (2H. s. gal-
loyd), 7.51 (1H, d, J=1.5Hz, H-2"), 7.56 (1H,
dd, J=15, 8.5Hz, H-6"), 12.6 (1H, s, QH-5):
BC-NMR (DMSO-dg) 8: 157.1 (C-2), 132.9 (C-
3. 177.2 (C-4), 161.4 (C-5), 99.0 (C-6). 165.5
(C-7), 94.0 (C-B), 156.9 (C-9), 104.3 (C-10),
121.3 (C-17), 115.6 (C-27), 145.1 (C-3), 148.8
(C-4), 116.4 (C-5"), 122.1 (C-6"), 99.0 (C-17),
76.2 (C-27), 74.3 (C-37), 70.7 (C-4"), 74.3 (C-
59, 6716 (C-67, 101.2 (C-17), 70.7 (C-2),
70.7 (C-3""), 72.0 (C-4"), 68.6 (C-5"), 18.0
(C-6"). 120.1 (galloyl-1), 109.4 (galloyl-2).
1457 (galloyl-3), 138.6 (galloyl-4), 145.7
(galloyl-5). 109.4 (galloyl-6). 164.3 (galloyl-
CO0): ®C-NMR (acetone-de) : 157.8 (C-2),
133.7 (C-3), 177.9 (C-4). 1615 (C-5), 99.2
(C-6), 166.7 (C-7), 94.4 (C-8), 157.2 (C-9,
104.9 (C-10), 122.7 (C-17), 115.8 (C-2"), 145.3
(C-3"), 148.7 (C-4"), 116.7 (C-5"), 122.1 (C-
6'), 99.4 (C-17), 75.8 (C-2), 748 (C-3"), T1.7
(C-4"), 74.7 (C-5"), 67.3 (C-6"), 101.3 (C-17),
70.4 (C-2'"), 70.8 (C-3"). 72,5 (C-4"), 68.8
(C-5"), 17.3 (C-6), 120.1 (galloyl-1), 110.0
(galloyl-2), 145.3 (galloyl-3). 138.8 (galloyl-
4), 145.3 (galloyl-5), 110.0 (galloyl-6), 164.4
{galloyl-COO).

Blgt8 59 acetylation-Al& 15mgol py-
ridine 0.5 ml&} Ac,O 1.0 mIE 7Fste] 4l 2o
72X A T SRS Pl Fo] A HA
% o 5k hexane/CHClaw—i AAH st WA
o] AAAHS LA}, FeCl; test: negative. IR
max Cmili 1770, 1200 (COCHj). 'H-NMR
(CDCl1;) 8:1.96 (6H, s, OAc), 2.00 (3H. s,
OAc), 2.02 (6H, s, OAc), 2.28 (9H, s, ArOAc),
2.33 (6H. s, ArOAc), 2.35 (3H, s, ArOAc),
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2.36 (3H, s, ArOAc), 5.10 (1H, t, J=8Hz, H-
2, 5.71 (1H, d, J=8Hz, H-1"), 6.80 (1H, d.
J=1.5Hz, H-6), 7.25 (1H, d. J=15Hz, H-8),
7.30 (1H, 4, J=8.5Hz, H-5'), 7.82 (2H, s, gal-
loyD), 7.90 (1H, dd, J=1.5, 8.5Hz, H-6), 7.93
(1H, d, J=1.5Hz, H-2").

88 59 deacylation-Al83 100 mge
0.1IN NH,OH 20 ml¢t MeOH 5 mlell £-8iA1Z) &
30A1t A&l WAl b F33t, Toyopearl
HW 40F column (20% MeOH, 50% MeOH)<

BRILERS 4B gallic acid 2mg) 2
rutin (20 mg)& dol FEF A4 TLC 2 'H-,
BC-NMR dataZ ®lmstd $43550%

g 59 & JeRel-AlE 10 mge 60%
dioxane 10 mi$} c-HCl 2.5 mlol §8iAA F&
ol TAIZE 7HE & ¥ Ag,COE 7138t F3latsd
o, 35l AL oA 1/32 53R F ES 7}
3te] EtOAcE ¥yt EtOAcEA quer-
cetin ¥ gallic acidg, %A glucose %
rhamnoseg o9 XTEH A TLCE A3
Rttt

&8 6w T (H:0), mp 245-247"
{a)p™ -133.0 (c=1.0. MeOH): 'H-NMR
(acetone-d¢+D50) §: 2.25 (3H, s, CHy), 3.02
and 3.52 (each 1H, d, J=16Hz, CH,), 4.90
(14, d, J=1.5Hz, DHHDP-1), 5.40-5.60 (3H
in total, m, gle-2, 3, 4), 6.30 (1H, d, J=1.5
Hz, DHHDP-3), 6.56 (1H, br s, glc-1) 6.65,
7.04 (each 1H, s, HHDP), 7.17 (2H, s, gal-
loyl), 7.22 (1H, s, DHHDP-3").

Zn o uE

33 E 5 AT HLWNF(Euphorbia
ebracteolata) S 25¥ Feld AEZHQA quer-
cetin 3-0-(2"-O-galloylrutinoside)”"2 #13}
Fo™ acetone-de2 &3 & “C-NMR dataS A
2o AA .

A7 o288 £249 flavonol glyco-
side?) galloyl =t SIS 4, 52 AN
B33k quercetin 3-0-(2-0-galloyl-—p-glu-
coside), quercetin 3-0O-(2"-O-galloyl-a~ -
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Fig. 1. Structure of compounds 5 and 6.

rhamnoside)& E&sld 4Tz 2% 3-0-
glycoside®] 2819 galloyl”17} ester2 3 2
FEEolt}. Flavonol glycoside®] galloyl &%
Ae v E3} (Polygonaceae)®l Polygonum
nodosum,®® 3

Desmanthus illinoiensis

(Leguminosae) 9l
08 AR
(Saxifragaceae)®] Tellima grandiflora” %2
2RHE ®23¥ u Jdey, F2 AIE
(Euphorbia)® E.* verrucosa, E. platiphy-

llos, E. dulcis, E. helioscopia,® E. ebrac-
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wteolata® S 2HE BT oj3 @ ANL 4
2& N8 ¥ /1LY tannin F4E9 B
A7 e Ao g FAHY, ol& 3= gt 4
A WollMe] Bt 2 B HEEFHAN B
Aol A Fol sle deolh.

HE 62 FeClell AdM oz walets 148
&4 tannin®2 'H-NMR spectrume aro-
matic 44 8 7.1790A galloyl7]el] 7]913}=
2HE-9] singlet signal® 8 6.65 @ 7.0494 17
¢} HHDP (hexahydroxydiphenoyl)7]e] 7|9
szt 1HE9 singlet signale] ##so
geraniin®® 'H-NMR spectrum® -§AFsiut,
aliphatic 9] 8 4.90 (d, J=1.5Hz) 2 8 6.30
(d, J=1.5Hz)91» DHHDP (dehydrohexahy-
droxydiphenoyl)719] 59%29 benzylic
methine 3 olefinic proton®ro] #ag m § 5.
25 3 3 6.6291A4 singletez Jeh}e 693k
benzylic methine R olefinic proton®] sig-
nalel #3532 0w proton? signalEo] &5
olFoz FFHA gderh & § 656004 glu-
cose®| anomeric proton signalol #Es 3
glucose?] methine % methylene proton 94
8 3.02 % 8352914 16HzZ couplingstz e
E709] methylene 2 8 2.25914 carbonyl7]el
AE Zez Hol: 3HEY methyl7]9l pro-
ton signale] #&=H o] Ex ol acetonyl’]9) &=
AE FHZL + Atk o5 acetonyl’] S
proton signal¥ele 'H-NMR spectrume)
geraniin® A ARSIt} oo zxE IE
6< geraniin® DHHDP7]¢l| acetonyl”|7} 2%
¥ acetonyl geraniin® 2 %33l ¥E3 TLC
2 'H-NMR spectrum datag ¥ wsle £33}y
9. ol S#¥EL HT Yoshida $7] Phyl-
lanthus flexuosus23€ ¥2lsto] phyl-
lanthusiin D2 #9& ¥ glen, 22 24
geraniin® acetone©] Z3a1A A7) artifact=

A7
ad B

WS AGFZRE AR Bad 1659 8%
€ 9ol kaempferol, quercetin, kaempferol 3-
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0-(2"-O-galloyl-B-p-glucoside), quercetin 3-
O-(2"-O-galloylrutinoside), ellagic acid 2 a-
cetonyl geraniing Al 2o] £2jslgon ojsg
ol 4EZHHE MEo 2 ¥ald e Son.
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