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Abstract—Seven hydrolysable tannins and two related compounds have been isolated

from the acetone-water(4:1) soluble portion of the aerial parts of Euphorbia

ebracteolata (Euphorbiaceae).
3-O-galloyl-shikimic acid,

glucose, corilagin,

Seven hydrolysable tannins have been determined as
1,3, 4,6-tetra-O- and 1,2, 3, 4, 6-penta-O-galloyl-g-D-
tercatain, punicafolin and geraniin and two related compounds

determined as gallic acid and ellagic acid on the basis of spectral data and physico-

chemical evidence.

Keywords—Euphorbia ebracteclata + Euphorbiaceae » gallic acid - galloylglucose «
corilagin « tercatain » punicafolin « geraniin + hydrolysable tannin

Euphorbia ebracteolata’= 3haoll A 2] & ¥
o] Az B BE $9 A5 A
£ g B 2oty of 4% 4
Hof 3t A F2= A8 ¥ 2EE Itokawa
of 9} &te] carboxylic acid, amyrin, B-amyrin
acetate, 2, 4-methylenecycloartanol,
o], Zhang E¥o| 9]3}e] octacosanoic acid,
daucosterol, B-sitosterol 2 FAAFLL 7=
bis- (5-formy!-furfuryl) -ether, triterpenic acid,

=2
o

sucrose g

2, 4~dihydroxy-6-methoxy-3-methylacetophenone
ol i RzEfov, AN AEd #d
BxE gl

a3, HE g asladgn oy ISR RN
virus#§9, @5 u404 (BUN) Astaen &
tanning] o}zl BAjo] A< W Ao w2t A
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52 tanninAgl Ao AHEAe Aoz A
A&t Euphorbia ebracteolata z]/}}-‘}’—e,] s
acetone &5 2ZYE 9F9 Jl-Ee 3 tannin
2 #E 3gEd dYEEsld RustzA 3
o}
4y
AT B Qo] A3 E. ebracteolata=

19913 49 Ao A A SA4 A
43ta

A8 7| —AF = JASCO DIP-4 AFA &
8893, $A4& Swiss Bichiale] Model
510-K v 2 2 Agsigen uAE

TAERNE
2 ¢rokr}, IR sepectrum Perkin-Elmer spect-

2



212

rophotometer (Model LE599, U.K.)2 &A%

s, UV spectrum 0,—2—‘7’— ShlmadzuA}A UV-240

o8 =89 enl FABMSE . JEOL JMS’

DX-300-JMA 3,500 A FEAAE ALFdet.
IH-NMR (200 MHz) 2 13C—NMR(5O 10 MHz)
spectrum-2 Varian-Gemini & 7’}7]&‘33 712] 2%

549l o chemical shifts TMSE- Lﬁj— _t"r o

‘é"gi 3 0% (ppm) & YhER] gz, AYAS

= Hzz zAgh - Column chromatography—‘—*«
Sephadex LH- 20(25~100 s
Chemical Co., Ltd.),
(42~105g, Nacalaitesque Co., Ltd.), TSK-gel
Toyopearl HW  40F (30~60 g, -~ Tosoh- Co.),:

. Pharmacia Fine

Avicel cellulose(Funakoshi), MCI-gel CHP 207 .

(75~150 g, Mitsubishi Chemical Industries Co.,

Ltd) & &gk, TLCE Kieselgel 60 Fosy plate
(0.2 mm, . Merck) {35} : benzene-ethylformate-
formic dcid (1:7:1 % 1:5:2, v/v)1 %

Cellulose Faeq plate (0.1 mm, Merck) (-8l :2%. "

AcOH (phenolic compound), n~butanol-pyridine-
water (674 1 3, sugar) & o] &% 3,
19 EtOHA] -FeCly
109% H,SO, A 2(sugar @ 2% methylether)
24 UV lamp (365 nm) & A8-8}9 ok

=& U Bp|—AA E. ebracteolated A%
220 kgs A Aste] 80% v’FH acetoneo. 2 A
Lol A uE FEeYY. FEAE AETlA
acetone A AT, A EEE AL ol 3o
AAG % o9& A3 550 Sephadex LH-
20 column{(g cmX 50 cm)ol] Ao} HZO ~MeOH-
acetoned- gradient® 4-3}A o7 L2404 4
MNe fractiono g F3 e, Fraction 12
Sephadex LH-20(H,0-MeOH, FEtOH, 80%
MeOH), MCI-gel CHP 20P(H,0-MeOH),
‘Cosmosil (H,0-60% MeOH), Toyopear] HW40F
(H,0-MeOH) =-¢] column chromatography&
uLE A A %Fe] compound 1(3.3g), compound
3(558 mg)-g wt#] st rt. Fraction 23 MCl-gel
CHP 20 P(H,0-MeOH), Cosmosil(H,0-60%
MeOH), Cellulose(2% AcOH), Sephadex LH-
20(H,0-MeOH, EtOH) %
graphy$-

A%L

o
Z9
A

2] : column chromato-

B84 A 5le] compound 6(349 mg),

4compound 7(52 mg) &

Cosmosil 75 Ci-OPN

(CO0).

'iﬂ-;ég.xﬂ
Al o (phenolic : compound), -

6.941H, d, J=4Hz

Kor J Pharmamgn

compound 9(9.3g) & E_l—a] 6}93\\:‘( Fractxon 3»—

MCI-gel CHP ZOP(HZO -MeOH), Toyopearl

HW 40F (H;0- MeOH) 7,—.4 “column chromato-
graphy® % A4 %he] compound 2(25mg),

w2 3t =t. Fraction 4
- MCI-gel CHP 20E£H,0- -MeOH), Cosmosil
(HZO 60% - MeOH), . Sephadex %LH—ZO(H20~
MeOH, EtOH), Toyopearl HW 40F (H,0-MeOH)
9] column chromatography® % 44| 3o
compound 4(1. 632 g), C(}qlpound 5(130 mg),
compound 8(25 mg) & HelHH .
‘Compound = 1(gallic. acid) —
(H:0),

FARNBA
mp 270~272°, IR, vikcm™ 1,650

Compound 2(ellagic acid) 2343 47474
(pyridine), mp>300°, IR, v,ﬁf; em™! 1,725
(COO).

Compound 3 (3¥O—galloy1shikimic “acid)—
TAYEY, (a)f -110.9°(c=0.4, acet-
one), TH- NMR(acetone—de) 5:2.42(1H, dd,
J=6, 18Hz, HZ), 288(1H dd, J—6 18Hz,

H-2), 4.07QQH, dd, J=4, 7Hz, H-4), 4.56

(1H, t, J=4Hz, H-5), 5.38(1 H, m, H-3),

: H~6)9 7- 10(2 Hs S,
galloyl-H); *C-NMR (acetone-dg) & : 28.12(C-
2),  66.68(C-5),  ©£8.83(C-4), 7L10(C-3),

108. 79(galloyl-2; 6), 121, 28’(gall_oyl—-1), 129. 28
(C-1),- 138. 89, 138,95(C-6 or galloyl-4), 145.92
(galloyl-3,5), 166.57, 168.36 (CO0). .
Compound , 4(1, 3, 4, 6-tetra-O-galloyl-§-
D-glucose) —=+ 34 4884, (alff +38.2°
(¢=0.6, acetone) ; negative FAB-MS, ‘m/z 787
(M-H)~; 'H-NMR (acetone-dg+D:0) 81 4.08
(L H, dd, J=8, 9Hz, gle-2), 5:49(1 H, t, J=
9 Hz, gle-4), 5.70(1H; * J=9Hz, glc-3), 6.01
(1H, d, J=8Hz, gle-1),~ 7 0%--7.10, 7.15,
7.21(each 2H, s, galloyl-H), :
Compound * 5(1,2,3,4, 6—penta -0-galloyl-
;B—D—glucose)——")@l/lu -rié?sg—‘i‘— , (@)% +18.0°
(¢=0. 8, acetone); negatlve FAB—MS, m/z 939
(M-H)~; IH-NMR (acetone-dg+D,0) 3 :5.66



Vol. :23, No. 4, 1992

(IH, .t, J=8Hz, glc-2), 5.69(1H, t, J=8Hz,
gle-4), 6.05(1H, t, - J=8Hz, glc-3); 6.32
(1H, d, J=8Hz, glc-1),7.00, 7:03, 7.08,
7.10,: 7.16(each 2 H; s, galloyl-H).

i. Compound. 6(corilagin) — = 425t (H,0),
mp 211~212°, (alf® ~230.2°(c=0.9, MeOH);
"H-NMR (acetone-d;+D,0) 6 6. 38(1H, d, J=
2Hz, glc-1), . 6.71,  6.84(edch ‘1H; s, - hexa-
hydroxydiphenoyl(HHDP)-HJ, 7.13(2H, - s,
galloyl-H), ' Co

‘Compound ' 7(tercatain) — 4 A 2.u} (H,0),
mp 196~198°(dec)), [al®-71.0°(c=1.0, Me-
OH); *H-NMR (acetone-dg) 87 4. 20~4. 40(2 H,
m, gle-2,5), 4.57(1'H, dd, J=4, 13Hz, glc-6),
4.68(1H, dd, J=6, 13Hz, glc-6), 5.00(LH,
br; s, gle-3), 5.80(1H, d, J=3Hz, glc-4),
6.31(1H, 'd, J=4Hz, gle-1), 6.78, 6.88(cach
1H, .s, HHDP-H), 7.18, 7.21{each 2H, s,
galloyl-H) . k

Compound §(punicafolin) — 4 ¥ = (H,0),
mp 235~237°, (@B -59.5° (c=0.4, MeOH);

'H-NMR (acetone-dg) 6 : 4. 40~4. 80(3H in total,
m, gle-5,6), 5.13(1H, d, J=3Hz, glc-3), 5.66
(1H, brd, J=5Hz, glc-2), 5 90(1H, d, J=
3Hz, gle-4), 6.54(1H, d; J=5Hz, glc-1),
6.80, 7.03(each 1H, s, HHDP-H), 7,19,
7.20, 7.28(each 2H, s, galloyl-H).

- Compound 9 (geraniin)— -4 2ok (H;0), mp
218~221°(dec.); [a)? -147.8°(¢=0.9, - MeOH);
IH-NMR (acetone-ds) 6 : 4. 28~4. 54(1H, ‘m,
gle-5), "4, 6'8‘N5.'00(2H in total, vm’," glc-3,
6), 5.17(1H, s, dehydrohexahydroxydiphenoyl
(DHHDP)-1J, 5.40~5.60(3 H in total, - glc-2,
4,6), 6.53(1H, s; DHHDP-3), 6.59(1H, s,
gle-1), 6.67,  7.11(each 1H, s, HHDP-H),
7.19(2 H, s, galloyl-H), -7.28(1H,. s, DHHDP-
.. Compound 4 2! compound 52| At7}4=E 5 —
A &-30mgg 5% HySO. &al3ta, 947t &
FHAFAA 90°0 A ZAdstget g o
7% BaCOs2 F3late] AEdte A& o343}
gdr}. o .2 Sephadex LH-20 column chroma-
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tography® &2 AAjste] L& @7 TLCE
A A5te] D-giucose 2 gallic acid(Q)E &l 3}
9tk . ST
. Compound 62| H&7IF26—A 530 mgs
H,0-MeOH(1 : 1) 2mle] 5ol 447 74 &%
@ ¥ $sA¢ WAF 54A Sephadex
LH-20 column chromatography((ﬁ;b”—?McOH)%—-
A4, gallic acid(4mg), 3,6-(R)-HHDPD-
glucose(6a) (2 mg)® & Art. 6a2] 'H-NMR
spectrum (acetone-dg + D,0) . 8 : 6.76, 6.77,
6.78, 6.79(each s, HHDP-H), )

Compound 62| methylation 2! alkali 7|4
25| —Compound 6-% dry acetone Fof 4| Me,SO,
2 K,COzet g7l 80%ll Al 34t &FYAAA
methylationA] 7] %, A A& silica gel column
chromatography{ benzene-acetone(9.; 1, v/v)J1&
A A 8] methylether(60 mg)2 @9 o7
A do]A methylether 30 mg2& MeOH(1 ml)of
285tz 109 NaOH(zml)& 7}3] 90°91 A, 1
A Adsgs dede ¥EF 4del 2
w) 7}x] 1 N-HCLE 7}3}e] etherz 33 ulE3%
Z39lth. 23 etherd& H,02 wbs A A3
# Na,SO,2 &AA #4553 5, MeOH
o] o] etherdd CH,N,E 0%l 4 1A A#He
& 2 23le] silica gel column  chromatography
{benzene-acetone(20 : 3, Vv/MIE  AA sl
methyl 3, 4, 5-trimethoxybenzoate(6b) (5mg)®
2 dimethyl (R)-hexamethoxydiphenoate(6¢)
(6mg)!Y [a)¥+23.7°(¢=0.6, acetone)E A
o, | e
" Compound 7 % 82| methylation %! alkali
7t4& 5 —Compound 7 % 8% compound 63}
72 w2 methylationA 7l ¥ alkali- 7}
walsjel, w344 E 6b R g Agieh

Compound 7 % 82| tannase 7}4Es—
Compound 72 8& 5% MeOH . -&qo] L34
71 3 tanpase® 23 40°Col A 247k kg4
Ac. @8 445 ¥5A7 F Scphadex
LH-20 columne]] o] H,0-MeOH(0~30%)%
2247 gallic acid(1) 2 3, 6-(R)-HHDP-D-
glucose(6a) & o] T E 37 TLCE AA T}
o &334
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Compound 92| phenazine |zH &&8—
Compound 9(300 mg) & 10% AcOH-EtOHZof
#] o-phenylenediamine (56 mg) 3} A o] A A o]
F9A 342 WA F EOHE AAstz 3
A -] ‘phenazine 53 (9a) 5 A+t

9a2| methylation 2 methanolysis—9a
(100 mg) & MeOH(2 mg)oll £33}z, etherdl
CH;N,2 methylation(0°, 1247H) A7 3 ut&
A& S AzAZS S Azl wsEE
1% NaOMe-MeOH (5 mg)o| Eafdtx 947k 4
Lol A AR F RN ARy o
Amberlite IRA-120B2 F3}8}3 b5t
A#A37 % silica gel column chromatography
[benzene-acetone(20 : 1~25:2, v/v)]& &
RAAEred 6b, 6¢ L dimethyl (R)-phenazine
methylether(gh)' (3t F-A3 8 2ot ()3 +34,5°
(¢=1.0, acetone)d d g}

9ao| 85 Jt4 25 —9a(50 mg)S H,0-MeOH
(A:D@mbhol  EH3tz 4% ALFIFAA
5 WAsted 445 A90A¢ A% 5 MeOH
2 AAF % AzAA IR spectrum® 2773}
o $E9 data®} u]w3}e] phenazine bislactone
9oz FAIES, dAe Al F
Z3%}ed Sephadex LH-20 columne & A A3}
corilagin(6) & <1

21t & 1F

Compound 1 ¢ 2% A &g+ % IR spec-
vl w3tz gallic acid
(1) 2 ellagic acid(2) 2 A 34}, Compound
< BFAFHEY EgE FeCly testo A A4 ¢
Vel 9 oh. H-NMR spectrumg aromatic field
of glelA 7.10ppme] 17]¢] galloylrje] -f2) 3t
= 2HE 9] singletS ileld] 51, aliphatic fieldej
Aol A& 2,42, 2.88ppmol] methylene proton,
4.07, 4.56ppme] 4477} A &5 o] & methi-
ne proton 2 6. 94ppme] olefinic proton signal®]
gk, = BC-NMR spectrume] 9glol A&
galloylrlo} G-} 8} signal9le] 17l carboxyl!
7] (8168.36), 271] sp® B4 (6129.28, 138.89),
171 €] methylene (628.12) B z+zt 447t A

trum data® I

Kor..d. Pharmacogn.

} 371 2] methine proton(366.68, 68.83, 71.10)
fese signalo] gadeh weba o 3
922 shikimic acide] 1749 galloyls]7t A
38z A4, Galloylr]el AFAHA
H-NMR spectrumo]] §}oj4] A=A shiftdt
5.38ppme] multiplet signale] coupling pattern
o 24¥ shikimic acidg] 3¢}l T%del =t
3-O-galloyl-shikimic , acid!& HE=xe], EF
s co-TLCF AA T FATG.

Compoun 4 % 5% FeCly Ao o3 A&
del g, 5% HS80.2 7Hsshe] gallic
acid(1) % D-glucosed @ik whebAl o] & 3
%20 galloyl glucose® FA=vw negative
FAB-MSel 91014 &2 m/z 787(4), Z 939(5)
of (M-H)~ion peakE& el A o2 Hot 7
7+ tetragalloyl glucose @ pentagalloyl glucose
z 24k, Compound 48] 'H-NMR spectrum
£ 7.07, 7.10, 7.15, 7.21ppme} 77t galloyl
Aol ez 2HEY singleto] FATh =
4.08, 5.49, 5.70, 6.01 ppme] A X == glucose
2} methine proton signal & z:AAZe] 4.08
ppme} coupling pattern &2 Mo}
glucosed] 29jo) A& o2, glucosed] 1,3,4,6
glo) z+z+ gallic acidzb ester Agstz ALS
o} <= ¢l on] anomeric center?] wi$jE 6.01
ppm®] anomeric proton signale] coupling
constanty} 8Hzg A o0z nol pR AE,
compound 4% 1, 3, 4, 6-tetra-O-galloyl-galloyl-
p-D-glucose'” & A A3le] 5 F= 2}F spectrum
datag v]wste] &4 3R

Compound 52 H-NMR spectrum 7. 00,
7.03, 7.08, 7.10 ¥ 7.16ppme] 5742l galloyl
Aol Fedte 2 HE9 singletg veplivy. =
aliphatic fieldel] gloj A= AAA shift st =
%5 = H39] methine % methylene proton
signale] #3s]o] glucoses] glelAl 1,2,3,4,6
9)2] hydroxyl7] 7} gallic acide] 2]&) esters} =
o] 918-& < 4 it} = anomeric centere] 3
o} 212} w9} = 6. 32ppme] anomeric proton signal
9] coupling constaﬂt7} gHzz ZRo= Rol B
o2 Azx o] compound 5% 1,23, 4, 6-penta-
O-galloyl-g-D-glucose™® 2 7 A 3l E %} co-

L I

-

e

signalo]
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TLC 2 'H-NMR sepectrum$- u] i5}e] £ &}
et

Compound 6-& ) Al 2tz IH-NMR spectrum
o) A} = aromatic fieldo] gle] A 7. 13ppmol 1]
9 galloylzlo] et 2 HE 9 singlet, 6,84,
6. 71ppmo] 17§ 2] hexahydroxydiphnoyl(HHDP)
71e) Feete 27k 1HE singleto] #3235
aliphatic fielde]] 91o]4 6. 38 ppmol A A shift
dle] 335 = anomeric proton signal—% Z3e}
o 2% 7HY9 methine 9 methylene proton
signale] sl BAde 179
9] galloyly] 2 1219 HHDP] ¢

hexose, 17

A7t 4

"t} o]9}7e A4 compound 6% Me,SO,

2 K,CO,%Z methylation & % alkaliz}4 £3)
3}od methyl 3,4, 5-trimethoxybenzoate(6b) =
dimethyl (R)-hexamethoxydiphenoate(ge)7} o
Aqezs FAeh 2 acylle AGAA
2 hexosed] E 5o tidted:= compound 6L H
T 7hrddl & Az gallic acid(1)9} &4 3,
6-(R)-HHDP-D-glucose(6a) 7} o] o] w}at
glucosed] 19jel galloyl?], 3,6%e (R)-HHDP
717t Agd Zlew AEX o], compound 6
1-O-galloyl-3, 6-(R)-HHDP- 8 - D-glucose (cori-
lagin) 2 A4, $E3 co-TLC 2 H-NMR
spectrumg ¥| wte] 75wk

Compound §-& wl Al 2z H-NMR spectrum
2 aromatic fieldof] 9le)A] 7.19, 7.20, 7.28ppm
of 3749 galloyl]el feldhs 274 2HEY
singlet 2! 6.80, 7.03ppme] 17§¢] HHDP]4
frehsts A4 1HES singleto] ss =,
aliphatic fielde] /] hexosee] methine o meth-
vlene proton signalo] A A=A shiftsle] 3=
t}. o]+ compound 8o glo}A] hexosed] RE
38l galloyly] 2 1749
HHDP]of 93} estersh ]0]9122 ow] e},
7% acyl groups] AUANE FAs] 9o
compound 8¢ tannase® s}5E-3) 3l gallic
acid(1) 2 3, 6-(R)-HHDP-D-glucose(6a) &
9ot ulEkA, 1, 2, 4-tri-O-
galloyl-3, 6-(R)-HHDP - 8- D - glucose(punica-
folin) 2 A2, ¥F3 co-TLC ¥ !H-NMR
spectrum- ¥]wste] FA A

hydroxyl groupe]

compound 8&
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Compound 7-& Wl A Xula tannaser}<=3-3) of]
24 3,6-(R)-HHDP-D-glucose(6a) & A A3}
t}. 'H-NMR spectrumg <43t punicafolinz}
*f$- ket galloylz]el el dli= signal(s
7.18, 7.21)¢] 27} & punicafolin® c} 17] A<},
% punicafoline] 4| 5.66 ppme] ¥GW glucose
291¢] protone] &3} signalo] -8mpound 7
AAE ARG shiftshed BAAA Rx ok,
w214 compound 7-2 punicafoling} 29} 9] galloyl
717k A E F2E sn Utz F4 5o
1, 4-di-O-galloyl-3, 6- (R)-HHDP- 8-D - glucose
(tercatain) ¥ 8 AE=]o}, THFF co-TLC ¢
H-NMR spectrum%- v] m3}e] EA 8-}

Compound 9+ =& 4 Ratz 1H-NMR spect-
rum-& v $ B2 aliphatic fieldo] 9lo] Al 1
A 2] hexoseol -g-#il &} proton signal 9 of 85,17
(s)ell benzyl methine proton @ 86, 53(s)oj olefinic
proton®] signal& vehie] EAuUlo] 613 2
593 hemiacetal 3 3 9] dehydrohexahydroxydi-
phenoyl (DHHDP) 1971 7} &A3}= AL A AMs}
2 gen, 7.19ppmel 1719 galloylr]o] f2)
Bk 2HE 9] singlet 9 6.67, 7.11 ppmol] 17}
°] HHDP~|o] f-#i&tE signal& ez ¢
. 7 acyl7] & #eldly] $]3te] compound 9
% EtOH o)A o-phenylenediamines} ul-&
AlA FA o] phenazinef 5] (9a) 5 FA
919 of 714 e}zl phenazine FEAE
CH,N,Z methylationA] 712 NaOMe# metha-
nolysis3le] methyl trimethoxybenzoate(6b),
9 dimethyl (R)-hexamethoxydiphenoate(6c)
dimethyl (R)-phenazine methylether(9b)& &
o], compound 9= 172} hexoseo] galloyl~],
(R)-HHDP>|, (R)-DHHDP7|7}, 1714 ester
At A5 ¢ F At F acyly]e A
F4) Aol A3t & phenazinef =4 (82) & -
7}4-28} 3te] phenazine bislactone(9¢)193} 7
7) corilagin(6) & @-3-o24 glucosed] 144j
galloylZ], 3,691l (R)-HHDP7], 2,49]4] (R)-
DHHDP7] 7} A3 1-O-galloyl-2,4-(R)-
DHHDP-3, 6- (R)-HHDP- 8 - D - glucose (gerani-
in)og AAde TF7 co-TLC 2 H-NMR
spectrum-&- v} dle] FA 1ol
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E. e¢bracteolated] ¥4 acetone &ZHE Y-
9%9 b3l ¥ tannin ¥ RAFFEE <
3t tt. E. ebracteolata?] tanning BF J}l<¢
23 tannine @ Z tannin(0.05%) S geraniin
otk 8, & Euphorbia %o el
tannin %4 7217719 2e] F4 3.2 1C,~confor-
mationg 2= glucose Folgion), glucosed)
1,6 Yol 7slms acyl 71 & z+3= tannin(heliosc-
opinin A, B)?”-& ] 5A] gokr},

ZAS] 2 —2 ¥ diE 1991d
4 FedF2Au Rt dd T4 Q7)) ¥
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