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Phenolic Compounds from Stems of Securinega
suffruticosa
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Abstract — Twelve compounds were isolated from stems of Securinega suffruticosa. On
the basis of chemical and spectroscopic evidence, they were identified as gallic acid, cori-
lagin. tercatain, geraniin, bergenin, norbergenin, 4-O-galloylnorberg-enin, 11-O-gal-
loylnorbergenin, (+)-catechin, gallocatechin, isoquercitrin and rutin.

Key words — Securinega suffruticosa: Euphorbiaceae: gallic acid: corilagin: tercatain:
geraniin: bergenin: norbergenin: 4-O-galloylnorbergenin: 11-O-galloylnorb-ergenin: (+)-ca-

techin: gallocatechin: isoquercitrin: rutin.
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7 A3 wlmsled ZZt gallic acid, corilagin,
geraniin, bergenin, norbergenin, 11-O-gal-
loylnorbergenin, gallocatechin, isoquercitr-
in, rutin® 2 A3t

HEE 3-(QRD(H,0), mp 196-198°
(dec.), (a)p” -71.1°(c=0.9. MeOH). 'H-NMR
(acetone-ds+D,0) 8: 4.35(1H, d, J=5Hz,
gle-2), 4.50-4.70(3H, m. glc-5, 6), 5.02(1H,
d, J=3Hz, glc-3), 5.82(1H, d. J=3Hz. glc-4),
6.36(1H, d, J=5Hz, glc-1), 6.85. 6.92(each
1H, s, HHDP-H), 7.23, 7.26(each 2H, s, gal-
loyl-H), "C-NMR(acetone-dg)® : 64.6(C-4.
C-6), 70.4(C-2), 72.3(C-3). 74.9(C-5), 94.5(C-
1). 108.6, 109.8(HHDP-3. 3), 110.3. 110.5
(galloyl-2, 6), 116.3(HHDP-1, 1), 120.6, 120.9
(galloyl-1), 125.4(HHDP-2, 2'), 136.6, 137.0
(HHDP-5, 57),139.2, 139.4(galloyl-4), 144.8,
145.3, 145.9(galloyl-3, 5, HHDP-4, 4, 6, 6'),
165 .4, 166.8, 168.4 (COO).

3518 39 & IR - A8 30 mgs H,0-
MeOH(1:1) 2 mloll &85l 4212t SF W zbsld
A 7rEs g I4E F5AA
Sephadex LH-20 columnel] Zo| gallic acid
(2 mg) ¥ corilagin(5 mg)< I}

3}51E 32 methylation ¥ alkali 7HpE51 - 3}
& 3(120 mg) € dry acetone 914 Me,SO,
2 K, CO% A 80°A 2A1t SFPZAIA
methylationA1Zl F, w342 F7EE A A3

o AL F%3 oS silica-gel column chroma-
tography (benzene-acetone(9:1, v/v)]Z 3 A
3] methyl ether (65 mg) S VUTh. 714 A
©1Z methyl ether 45 mg& methanol(1.5 ml)
o &&18ta 10% NaOH(3mDE 718% 90° 4 14]
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2 geAA AYEET F, methanoldd =9
etherd CHN,2 0°l4 1412t A& ¥ 553
4 silica-gel column chromatography(benz-
ene-acetone(20:3, v/v)J& 4AAlsld methyl
tri-O-methylgallate®(3a) (6 mg) @ dimethyl
(R)-hexamethoxydiphenoate®(3b) (8 mg)
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(a)p® +23.7° (c=0.6, acetone) & AU}

HEE 7-94EY (a))” -465° (c=1.0,
MeOH), neg. FAB-MS: m/z 465(M-H)". 'H-
NMR(acetone-dg+D,0) &: 4.48(1H, dd. J=
10, 11Hz, H-4a), 5.28(1H. d. J=11Hz. H-
10b), 5.66(1H. dd, J=9, 10Hz, H-4), 7.17(1H,
s, H-7). 7.26(2H. s, gallyol H), “C-NMR
(acetone-dg+D,0) 6: 82.5(C-2), 69.7(C-3),
75.7(C-4), 78.3(C-4a), 164.2(C-6), 116.5(C-
6a), 110.6(C-7), 146.7(C-8), 140.3(C-9), 143.1
(C-10), 114.1(C-10a), 73.7(C-10b), 62.0(C-
11, 121.1(galloyl-1), 110.2x2(galloyl-2.6),
145.9x 2(galloyl-3, 5), 139.1(galloyl-4), 166.7
(C0O).

SEE 79| JkrEsl - A8 20 mge tannase2
WAzl & Sephadex LH-20 column(H,0-
MeOH)dl 2o} gallic acid(3mg) 2
bergenin(9 mg)-& AU

S5t 9-WAEI(H,0), mp 175-176°, (o)p™
+8.6° (¢=0.9, acetone), 'H-NMR (acetone-dq
+D,0) &: 2.57(1H, dd, J=8, 16Hz, H-4), 2.98
(1H, dd. J=6, 16Hz, H-4). 4.04(1H..dd. J=6,
8Hz, H-3), 4.60(1H, d, J=8Hz, H-2), 5.95, 6.08
(each 1H, d, J=2Hz, H-6, 8), 6.84(1H. dd,
J=8, 2Hz, H-6"). 6.86(1H, d, J=8Hz, H-5"),
6.96(d, J=2Hz, H-2).
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33 3 Wakzgz 'H-NMR spectrum?
aromatic fielde 1ojAl 8 7.23, 7.26(each 2H.
s)ol 271} galloylZlel feliste ZZb 2HES
singlet signal®], 8 6.85, 6.92(each 1H, s)<l
170e] HHDP7I9l fr#idhe 42 1H#4] singlet
o] #&E 3, aliphatic fieldsl YAAME 3 6.36
(1H, d, J=5Hz)°l AAF o] F3t] BEHE an-
omeric proton signal& E{sld =F THES
methine® methylene proton signalel &2
o] ¥xhlol 1709 hexose, 27§ galloyl”’l &
1719] HHDP717} EA3he A& ARG 8jHE
32 methylation A7 ¥ alkaliZ}-#3f & | ot
Al methylationAl# methyl tri-O-
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methylgallate(32)® 2 dimethyl (R)-hex-
amethoxy diphenoate(3b)®7} Geo{z oA o]
& AMde] ElEd o Z} aeylZlol AR B
hexosed &l Hdlde 3¢E 38 ¥& 715
2alg 27 gallic acid(1) 2 corilagin(2)°] &
o} Ze) met glucoses] 19190 galloylZl, 3,69l
(R-HHDP7I7} Z8€3 & & & o). Edhte
galloyl”19] 91x& sMgE 39 'H-NMR spec-
trum€ punicafolin(1,2,4-tri-O-galloyl-3.6-
(R)-HHDP-B-D-glucose) "¢l 233} v]msl & o
T 2329 'H-NMR spectrum2 A2 AR
galloyl7]el A {3t signalel punicafolin®
o 17} 21 punicafolinellA & 5.669] ehd
glucose 2919 proton el signalel 33HE
INNE ARG o) Bote] BAHA ¥ ez B
°} 3 32 punicafolinellA 291¢] galloyl”]
7t v B¥E Z 1.4-di-O-galloyl-3.6-(R)-
HHDP-B-D-glucose (tercatain)Z &8t} =
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'A%} % axsgienz %% A co-
TLCH) sjale) TR,
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o] 3] gttt I SIS 7& tannase® 7t
B4 gallic acid(1)¢ norbergenin(6)< 44
g, ol e A2 HE 33 72 norbergen-
in® monogallateZ F3 =™, galloyl”19] A%
9x)= “C-NMR spectrum(Table DelA nor-
bergenin moiety°l ##}3t= carbon signal ¥
49)9] carbon signal®] norbergenin®l ¥t
0.9 ppm AR o] E3te] BEE 2 39 E 4afi9]
carbon signale] 2% 1.7 % 2.4 ppm 143 ©|
23la] #@EElE Ao Bol galloylZ]lE nor-
bergening] 491l 2§sta U Ae2REH 4-0-
galloylnorbergenin® 2 F33led #EE3} co-
TLC 2 'H-NMR spectrum= &3 vlwstd 53
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3138 9 WARLZ FeCl, testollA 542,
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Wol flavanAl 242 F3HAUY%. 'H-NMR

spectrum< aromatic fieldolA § 6.84(dd, J=
8, 2Hz). § 6.86(d, J=8Hz), & 6.96(d, J=2Hz)
o ABX type4] proton signale] #&=o] 348
benzened) A& AlAtsta, & 5.95, 6.08(each
1H, d, J=2Hz)°lA Zz} A#e] metacoupled
doublet signale] #&AH¥ ojEe Z+Z H-6%
H-8 A%drh. Aliphatic fieldelde & 2.57
(1H, J=8, 16 Hz), 2.98 (1H, J=6, 16Hz)°l A
vehte ABX typedt 8 4.04(1H, m), 4.60(1H,
d, J=8Hz)9) signal2 flavan-3-o0l2} EAIE Al
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Table L ®C-NMR data for norbergenin and ‘compound 7 (8 values, acetone-dg+D:0)

carbon number

norbergenin 7 carbon number norbergenin 7
2 © 823 825 10 143.1 1431
3 71.4 69.7 10a 114.0 1141
3 74.8 75.7 10b 73.5 73.7
4a 80.7 78.3 1 62.1 62.0
6 165.6 164.2 v - 1211
6a 117.0 116.5 2.6 - 110.2(x2)
7 110.6 110.6 3,5 - 145.9(x2)
8 146.6 146.7 4 - 139.1
9 140.5 140.3 Coo - 166.7

Atttk =3 8 4.60(1H, d, J=8 Hz)2| H-2 sig-
nal®] coupling constantZ4-& H-29 H-39]
X2 trans configuration® 1A 1 J&E A& &
F At oo 71718 dole g F3e Ao
“C-NMR Hl°|E|& (+)-catechin® E#3x]"s}
Hlwdt A3 dxstd o, £F7e] co-TLC o <]
3l A iz A7 4] olel AP o2 3}
2 9% (+)-catechin® 2 F33kaTh

o<} Fuiste] F7)olA FeldE 12%9] 3EE
I Aol Al B2 9% FES Table o] e}
it ¢]F gallic acid, corilagin. geraniin,
bergenin, norbergenin, 11-O-galloylnorber-

genin, gallocatechin, rutin®) 8¢ 947 2]
E5olM EEden, ddant Bold dEe
helioscopinin B, E7]dlAqt £2]8 4 &L ter-
catain, 4-O-galloylnorbergenin, (+)-ca-

techin, isoquercitrin®] 43|},

53] & A7NA o] AEe EV2RE (@
#F 0.1%) #2129 bergening fA%L A féte
A7t Hojuks 1 2 gallocatechin, 11-O-gal-

loylbergenin §& €AY AFEH7 45
A web AEL g slolA o] Ao @
B2 ASET So thy AL o|E HYEY o

A g & & JEFQ securinie Al alkaloidet

Table IL Phenolic compounds from leaves and
stems of Securinega suffruticosa

compound leaves stems

gallic acid

corilagin

geraniin

bergenin

norbergenin
11-0-galloylnorbergenin
gallocatechin

rutin

helioscopinin B
tercatain
4-0-galloylnorbergenin
(+)-catechin
isoquercitrin
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Az ?}‘_ Fotel €719 4 acetone FEER
HEl 1259 phenold &S ©e 3kdt). ol&
= °‘ﬂ} 7N FEAeR E2ld 4
lic acid, corilagin, geraniin, bergenin, norb-
ergenin, 11-O-galloylnorbergenin, gallocat-
echin, rutin®l 8FolA 2w, ATt £2ld 4
£.2 helioscopinin B, £71°14% &8 4&&
tercatain, 4-O-galloylnorbergenin, (+)-cate-
chin, isoquercitrin® 4F22 sl 25 E
2% 1339 sl Ee] AN

£3 Y, E719] F tannind 5 geraniin®l A

d82 gal-
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on 7l EL R M E rutin(0.1%)°] £7)
A& bergenin(0.1%)9] ol 7bF &k}

Punica granatum. Phytochemistry 24: 2075-
2078. '
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