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Phenolic Compounds from Euphorbia ebracteolata

Byung Tae Ahn and Kyong Soon Lee*
College of Pharmacy, Chungbuk National University, Cheongju 360-763, Korea

Abstract —We have previously reported the isolation of nine hydrolisable tannins and five
flavonoids from the aerial parts of Fuphorbia ebracteolata. Further investigation about the
same plant has led to the isolation of 5-O-caffeoyl quinic acid, kaempferol 3-0~(2-O-galloyl-f-

pglucoside) and euphorbin A.

Key words - Euphorbia ebracteolata: Euphorbiaceae: flavonoid: 5-O-caffeoy] quinic acid:
kaempferol 3-0-(2-O-galloyl-B-5-glucoside): euphorbin A.
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358 1(770 mg) <. fraction 32.2%H 3jE
2(365 mg)Z, fraction 425H 3IFE 3(25¢g)
< 242t 2 st ‘

B2 1-wWAR(H,0), 'H-NMR(DMSO-
ds+D,0) & 7.45(1H, d, J=16Hz, H-T).
7.05(1H. d, J=2Hz, H-2"), 6.92(1H, dd, J=2.
8Hz, H-6), 6.75(1H, d, J=8Hz, H-5),
6.20(1H, d, J=16Hz, H-8). 5.15(1H, m, H-
5), 3.85(1H. dd. J=6., 13Hz, H-3), 3.50(1H,
m, H-4), 1.75-2.05(4H in total, m, H-2. 6):
BC-NMR(acetone-ds+D,0) &: 181.0(C-7).
168.2(9"), 148.2(C-4), 146.0(C-7"), 145.8(C-
3), 127.0(C-1). 1225(C-6), 116.1(C-5"),
115.2(C-2), 114.7(C-8"), 75.2(C-1), 72.7(C-
4), 72.3(C-5), 68.5(C-3), 39.0(C-6), 36.5(C-2).
BBE 2- SN B(H,0), FeCly H¥EM, Mg
HCl, Zn-HCl test: ¥4, mp 227-229°: IR
Vo™ cm™: 3300(0H), 1650(C=0): Positive
FAB-MS m/z 601(M+H)+: UV(nm) Apax
(MeOH): 268, 292(sh), 348, ALu(AICL): 270,
305(sh), 349, 395, Amu(AlCl+HCI):. 272, 350,
400, Amax(NaOAc): 275, 299, 360(sh): 'H-
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Table I. ®C-NMR data for astrgalin and
compound 2 in DMSO-d;

Compound )
Carbon No, Astragalin 2

2 156.6 156.8

3 133.5 133.0

4 1777 1715

5 161.2 161.3

6 98.9 98.6

7 164.2 165.7

8 94.0 942

9 156.6 156.8

10 104.3 104.4

1 121.2 121.2

2 131.2 131.4

3 115.3 115.6

4 160.0 160.3

5 115.3 115.6

6 130.2 131.4

1 101.1 99.0

A 74.3 74.5°

3 76.4 74.7*

4 70.0 70.4

5 77.6 78.0

6 60.9 61.9
Galloyl-1 120.1
-2 109.4

-3 145.7

-4 138.7

-5 145.7

C=0 109.4

*Assignments of chemical shifts may be re-
versed.

NMR(DMSO-d;+D,0) &: 4.93(1H, t, J=8Hz,
H-27), 5.30(1H, d, J=8Hz, H-1"), 6.21(1H, d,
J=2Hz, H-6), 643(1H, d, J=2Hz, H-8),
6.92(2H, d., J=9Hz, H-3" and 5}, 7.06(2H, s,
galloyl). 8.03(2H. d, J=9Hz, H-2", H-6"): ®C-
NMR: Table I #=.

e 29 AR -AE 10mgs 60%
dioxane 10 ml$} c-HCI 2.5 mlo] &3)A1A $=&
FAA AT 718 & 3 Ag,COE 718k 3819
o FE8le & q94E 1/32 5% F EtOAc
2 £33l EtOAcEA kaempferol € gallic
acidg&, F&9A glucose® ©|59 EE3 A
TLCE A3t gl 0}95.‘3}

SEE 29 REIITEIM-AE 100 mgd
0.1N NH,OH 20 mis} MeOH 5 mld) §3A)171 &
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3003 AN AR/ dg 55379 Toyo-
pearl HW 40F column(20% MeOH, 50%
MeOH)2.2 7HrR814HESQ) gallic acid(1 mg)
2 astragalin(13 mg) & Ao} FE= A TLC
2 'H-PC-NMR spectrum$ ®lwsle £33}

At
82 3-HB}ARFERD, («)p” -43.2(c=
1.0 MeOH): 'H-NMR(acetone-dy) &: 4.94(4/

TH. d, J=1Hz) and 5.13(3/7H, s) (DHHDP-
1). 6.21(4/TH, d, J=1Hz, DHHDP-3), 6.18(d,
J=8Hz) and 6.26(d, J=8Hz) (glc-1). 6.53
(br s, gle-1’, valoneoyl and DHHDP-3). 6.19,
6.24, 7.00, 7.04, 7.09, 721, 7.27 (each s,
valoneoyl), 6.84, 6.87. 7.11, 7.16, 7.17, 7.19,
7.20 (each s, galloyl}.

31812 39 phenazine T=A B -3H3E
3(100 mg)E& 10% AcOH-EtOHZ4A o
phenylenediamine(20 mg)#% A-&dA Ao}
A 1A WhEAIZl F Sephadex LH-20
columnol Aol 80% ethanol2 &£&AlA, o
phenylenediamine® %At € 7]g} 2488 A
AZ &, acetone:MeQH(1:1) 2 £3A1# 38
Aol phenazine =24 (3a)& |t

52 3-phenazine(3a) - S8AFTH IR
(alp? +49(c=0.3, MeOH): 'H-NMR(acetone-
dg) 0:7.15,7.14, 7.06, 6.97, 6.90 (each 2H, s,
galloyl), 7.02, 7.00, 6.32 (each 1H, s,
valoneoyl), 7.50{1H, s, phe-3"), 7.90-8.02,
8.15-8.32(5H in total, m, phe-2". 3" 47, §",
phe-3), 6.14(d, J=6Hz, H-1), 6.04(d, J=
8Hz, H-1), 5.67(dd, J=1, 6Hz, H-2"), 5.60
(dd, J=8, 10Hz, H-2), 5.56(m, H-3, H-4 H-
4"), 5.42(dd, J=1,4Hz, H-3'), 4.95(dd, J=5,
8Hz, H-5"), 4.66(dd. J=8, 13Hz. H-6").
4.48(Mbr d, J=11Hz, H-6), 4.30(br d. J=
11Hz, H-6), 4.28(m, H-5), 4.10(dd. J=4,
13Hz, H-6"): CD(c=0.01, MeOH): (8)y, +9.
8x104, (8)35 —6.5x104, (8)55 0.9x104.

3a2| Y= JpEal - 3a 60 mgS H,00 @A
7 80°CoIM 90% 71 T, WAL JZAA
BAY A AAL AT e MeOHZ A3 st
Az F IRE A3 BFQ datas} Blwsto
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phenazine bislactone® 2.2 FA 8]t} oo e
243l A 3539 Sephadex LH-20 column
2.2 A5t 3b(35 mg)E LUt

3a9| JIFEHE(3D) - FHATH AR D, (o),?
-9.4(c=0.5, MeOH): 'H-NMR(acetone-d; +
D,0) &: 7.16, 7.12, 7.11, 7.10, 6.85 {each 2H,
s, galloyD, 7.06, 687, 6.23 (each 1H, s,
valoneoyl), 6.36(d, J=2Hz, H-1"), 6.26(d, J=
8Hz, H-1), 5.71(dd, J=8, 10Hz. H-2).
5.58(m, H-3, 4), 4.85(br s, H-3"), 4.79(t, J=
10Hz, H-6"), 4.55(dd, J=2, 12Hz, H-6),
4.44(t-like, J=10Hz, H-5, H-5"), 4.41(br s,
H-4), 4.31(dd, J=5, 12Hz, H-6). 4.12(br s.
H-2), 4.08(dd, J=8, 10Hz, H-6"): “C-NMR
(acetone-d; + D,0) 8: 93.8(C-1), 94.7(C-1"),
110.3, 110.5, 110.7(each 2C), 110.9(4C)
(galloyl C-2, 6), 119.7, 119.9, 120.2, 121.0,
121.4 (galloyl C-1), 139.4, 139.86. 139.88(2C),
140.3(galloyl C-4), 146.1, 146.2(2C). 146.34
(4C). 146.4(galloyl C-3. 5), 165.8, 165.9, 166.3,
166.5, 167.1 (galloyl C-7), 116.7, 137.7, 167.9
(valoneoyl C-1, C-5, C-7 respectively), 117.3.
137.3, 147.2, 169.0 (valoneoyl C-1", C-5", C4’.
C-7 respectively), 137.1, 143.9, 165.5 (valo-
neoyl C-2", C-5", C-7" respectively).

282 3-phenazine(3a)2l Methanolysis-3a
(150 mg)= acetate buffer(pH 6.0)(2ml) ¢
MeOH(17 mD®] E3H-8He)] = 37 *ofj A 84413
WAG F v A S wEet] FE Qatd dEAIR
o} A48 A 249 phenazine bislactones o
B3 oS JA L EtOAcE F&3td s SEain
Sephadex LH-20 column(&v} 30%-80%
MeOH)ll 2o}, methyl gallate®(1 mg). 1.3.4.
6-tetra-O-galloyl-B-p-glucose® (6 mg) <
corilagin®(5 mg) & ¥°], 'H-NMR 2 TLCZE %
3 vlwste] g

2t o n@
S¥E 1e EFS AP dZs{(TLC, 'H-

NMR spectrum, “C-NMR spectrum) 5-ca-
ffeoyl quinic acidZ E3 3ttt
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338 28 Mg-HCl 2 Zn-HCl testel X 4 &
Ye 2 FeChell 9&l Hikeas Yehlie 5 fla-
vonoid &igh-gof Jegiies, IR
spectrumel A& 3300 2 1650 cm olx OH- %
@, B-unsaturated carbonyl groupell 2% &
F#E vehden UV spectrum(MeOH)elA &
268nm ¥ 348nmelA 3-OH substituted fla-
vonol %9 & ~HEA S Jehdio

38 29 'H-NMR spectrum< 7.06 ppmel
Al galloyl protonell €& 2H¥<] singlet sig-
nale] #ZHH  aliphatic ¥l anomeric
proton®jol = 4.93 ppmelA AA o] FE 1HE
o] proton signal& Xgste] 3 THE9] proton
signale] AR wEhA o s3FEL 149 gal-
loyl717} esterd¥¥ hexose’} aglycon E& ]
Asa Qe A er FHdn,

o] FEE AnFEslele kaempferol %
gallic acidg® #Istien, FE7teEasio
astragalin 2 gallic acid® 33, & po-
sitive FAB-MSel| slelX m/z 286 2 28704
kaempferol 2 [(kaempferol+H) ol sl@3te
ion peakZ. m/z 60114 (M+H) ion peakE
Yehe] kaempferol glucosidel gallic acid7}
esterdgd AFEUE ¢ 4 AUt Gallic
acid7t 2@% #4%& “C-NMR data(Table Do)
A e 29 B9 29 B4} astragalined] H]
&l 0.2ppm AAE olFstm 1¥3} 3 zpz
2.1, 1.7 ppm® A ©]Fd 3lo] #EHo| glu-
cosed] 2912 #3909, 'H-'H COSY spectrum
oA ol & AgAeAT

ol de] Aztg Tt FHIFE 2& kaemp-
ferol 3-0-(2"-O-galloyl-p-p-glucoside) 2 &%
stdorn gy 9 ~dEY delHe #9173
PR =

B%E 3¢ ¥4 7YY Edz 'H-NMR
spectrum< v} B33s1} 8§ 4.94(d, J=1Hz) R
5.13(s)°l benzylmethine proton¥, 6.21(d,
J=1Hz) 2 6.53(s)% olefinic proton®] signal
< Yehfo] Ex o 698 2 598 hemi-
acetal #H#e DHHDP(dehydrohexahy-
droxydiphenoyl)717} EA3he 2& AIALSEAL )
=3 '

o
oob‘ g =
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Spectrum® Twastr] 9sid HFE 3&
geraniin®®} 73 $olA 2t vA7MA 2 10% AcOH/
EtOH 39l o-phenylenediamine®} ¥Hg-A}#
phenazine F=4(32)& T3t 3a9) -
NMR spectrum aromatic 9 9elA phena-
zinef-l 2l proton signal (8 7.50(s, phe-3").
7.90-8.02, 8.15-8.32 (5H in total, m, phe-2",
3" 47 5. phe-3)) &l 570¢] galloyl”] (8 7.15,
7.14, 7.06, 6.97, 6.90 (each 2H, s)) ¥ 3749
aromatic proton® signal (8 7.02, 7.00. 6.32
(each 1H, s))°o] #E= 3 aliphatic G =
970¢} aromatic proton signalS &34 2749]
ool st 14H¥-2] protone] AAE o] Féla
#aEd. 3a9] methanolysis 2% phenazine
bislactone #]9] methyl gallate, corliagin %
1.3.4.6-tetra-O-galloyl-B-p—glucose 5o| A
St

o] spectrum® HFEZF 2 methanolysis
A7E THA FAFE 32 EAU 2789 glu-
cose moietyE 7HAIH  o]E 2709 glucoseol
5719 galloyl”?] 2 17Fe] DHHDP7] £°] ester?
e sigte R 89

3as I+ FE/MESIStY phenazined#
< "ol 3b2l 'H-NMR spectrum2 4] 5742
galloyl”} (8 7.16, 7.12. 7.11, 7.10, 6.85 (each
IH, s))¢t AI7§9] aromatic proton (8 7.06,
6.87, 6.23 (each 1H. s)] % 2719} glucose®
=Y glucose 1 2 lIe 22 'C, o 'C, con-
formation®] & A< coupling patterng ¥
#1947 ©1% glucose®! protone 3ad ¥ah glu-
cose 119] 291(8 4.12) & 49 (3 4.41)9] poron®]

TaAFoZ olE3 Aow Hol FIFZ 39
DHHDP?1 & geraniin® 7-¢9 2] glucose II
o] 291 B 48]0 APStm YLS & & AUk ®@

glucose I 2 glucose [19) 'H-NMR spectrum
data’} 1,2,3,4,6-penta-O-galloyl-B-,-glu-
cose”9} corilagin®e] datagt A2l A= A
2 3a9] methanolysisZ¥ To2 Hol he
geraniin®A] DHHDP~”17} ®oiA corilagin® 1,
2,3,4,6-penta-O-galloyl-—-glucose?] 298 A
galloyl7]17t £%5013 FE2 AZdt. wahA

370¢] aromatic protone valoneoyl groupel
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Fig. 1. Structure of 3 and 3a.

ALDt o859 ZH¥AXE hetero nuclear
multiple-bond connectivity(HMBC) spec-
trum(Fig. 2)& £l AAeIdT. = § 4.792]
H-6'9) signal®} cross peak® YeRA 3 169.09)

carbonyl ©47} 147 2(valoneoyl C-4") 2 137.
3(valoneoyl C-5') ppm¢l carbon®s} ztz}
long-range couplingdta 1= 3§ 6.239] H9l
proton signal® cross peakE& UEh{o 2
3bt pentagalloyl glucose®] galloyl-2"¢l &4
7} corilagin®l HHDP-4'¢] hydroxyl”] ¢} 4+s}A
oz %€ RER AU, 3ax H2 A-
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Fig. 2. HMBC spectrum of 3b(acetone-ds+D;0).

gata Fo| 29N (Euphorbia maculata) 2%
Bl #23 emaculin A”$% Hwd A7 Fx o
dataZ} Y| &kdth.

oA 8§E 3¢ pentagalloyl glucose?l
galloyl-2"9] &4} geraniin® HHDP-4'9) hy-
droxyl”19} 4stdoz € AJEE valo-
neoyl”l % DHHDP7]® wi$l& geraniin-
phenazine? 3a¢] CD spectrume} thzte} 250
nm9lA positive Cotton effect®, 290 nmelM =
negative Cotton effect® Hellel R configu-
ration® Z= euphorbin A2 $33t4tt. Eu-
phorbin A¥ Yoshida $'7(1988)¢] E. hirta2*
B 2% vt 9 7128 tannin dimer2 21
¥ E. tirucalli ¥°2 23 8% $2¥ u} Ik

Kor. J. Pharmacgn.
d E

F2O5028E £ 34E 18 559 7
A Wx3t 5-O-caffeoyl quinic acid® $4 3}t
qom, HFEE 2 ¥ 3 74T BaAYe 2 spec-
tral data® #1338t 242} kaempferol 3-0-(2"-
O-galloyl-B—y-glucoside) R euphorbin AZ
FA8tA.

AFHA Az Foll ofst] FL2uFo) AR
HE #2¥ 3382 gallic acid, ellagic acid,
3-O-galloyl shikimic acid, 5-O-caffeoyl
quinic acid, 1.3.4.6-tetra-C-and 12346
penta-O-galloyl-B-p-ghucose, corilagin, ter-
catain, punicafolin, geraniin, euphorbin A,
quercetin  3-O-B-p-ghucoside(isoquercitrin).
quercetin 3-O-rutinoside(rutin), kaempferol
3-O-rutinoside, kaempferol 3-O-(2-0O-gal~
loyl-Bp-glucoside), quercetin 3-0-(2"~-0-
galloyl-B-p-glucoside)}, quercetin 3~0-(2"-0-
galloylrutinoside) 2 °l% quercetin 3-0-(2"~
O-galloylrutinoside) = AAA AN Hgon ¥
24 3gtEolnt.
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