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Abstract—A chemical examination of the aqueous acetone extract of the leaves of

" Securinega suffruticose has led to the isolation of nine phenolic compounds. On the

basis of chemical and spectroécopic evidences, the structures of these compounds were

established to be gallic acid(1), corilagin(2), helioscopinin B(3), geraniin(4), bergenin
(5), norbergenin(g), 11-O-galloyl norbergenin(7), gallocatechin(8) and rutin(9).

Keywords—Securinega suffruticosa « Euphorbiaceae » phenolic compound « tannin »

bergenin - flavonoid
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The dried leaves of Securinega suffruticosa (8kg)

i 80% aq. acetone

Extract

conced
filtd

Filtrate

[ S(H,0-MeOH—H,0-MeOH-acetone)

Fr. 1 Fr. 2 Fr. 3
M-1 M-1 M-1
Co-1 ' §-2
'4(4. 0g)
S-1 S-2 S-1 S-1 5-2
- Co-1 T-1
3833 5@.5e) 7(2.0g) T-1 \ S-2 _ \ce-s | S-2
) 3(0.3g) . 1(50 mg) 6(2.08) 2(200 mg)
S : Sephadex LH-20 : 1 : H,0-MeOH ’ '
M : MCl-gel CHP 20P 2 : EtOH

Co : Cosmosil 75 Cyi-OPN
T : Toyopearl HW 40F
Ce : Cellulose ’

3 :2% AcOH

Scheme I, Isolation of the compounds 1~9

Huj) 714 1N—HC1—% 7+

s
< H:02 whE A48 5 Na,SO2 g4 A
LSS H, o} etherd CH,N,o
2 004 147 AU ¥ 32t silica gel
column chromatography{benzene-acetone (20:3,
v/v)]1E A A3te] methyl 3,4, 5-trimethoxy-
benzoate (2b) (5 mg)'® 2 dimethyl (R)-hexame-
thoxydiphenoate(2¢) (6 mg)2 {[a]¥ +23.7°(c
=(. 6, acetone)} & o ¢ o}.

Compound 3(helioscopinin B)—u 4] £.5+(H,0),

mp 219~220°, [al®® +74.0° (c=0.3, ace-

tone) ; 'H~-NMR (acetone-ds+D,0) 8: 4,34(1H,

m, Gle-5), 4.88(2H, t, J=10Hz, Glc-6), 5.31
(1H, t, J=6Hz, Glc-3), 5.95(1H, d, J=3Hsz,
Gle-1), 6.80, 6.92(each 1H, s, HHDP-H),
7.20(2H, s, galloyl-H).

Compound 32| & 7i+E8—A & 50mgs 5
% H.SOp0l 431 A7 F 90°Col Al 547t &§F
WZss A sg st whsdg 2§ BaCO,
2 F3std &3t 48 dHAFdr 99

Sephadex LH-20 column chromatography2 ¥

o AA%d 2EF WA TLCE AAHA o
glucose 2 gallic acid(1) & &3t

Compound 32| B& 7t485—A 5 30 mgs
H,0-MeOH (1:1) 2 mle] &3] 83, 90°ColA &
e A 442 A E e d e ¥
%247 Sephadex LH-20 column chromatogr-
aphy (H,0-MeOH) & A A 8}e] ellagic acid(3a)
2 3-O-galloyl-p-glucose (3b) 2" & dgch gb:
D 54 B, [«]F +37.0°(c=0.4, ace-
tone) ; 'H-NMR (acetone-ds+D,0) 6: 3.43(1H,
t, J=9Hz, B-Glc-2), 4.69(1H, d, J=9Hz, B~
Gle-1), 5.14(H, t, J=9Hz p-Gle-d), 5.22
(1H, d, J=4Hz, a-Glc-1), 5.38(1H, t, J=9Hz,
a-Glc-3), 7.16(2H, s, galloyl-H).

Compound 32| -methylation % alkali 7t
£ —Compound 2] Al &} - ¥ 22 methy-
lation 2 methanolysis A silica gel column
chromatography [benzene-acetone(20:3, v/v)]
o2 A8 methyl 3,4, 5-trimethoxybenzoate
(2b) -(5mg)*® & dimethyl (S)-hexamethoxydi-
phenoate(3¢) (6mg)?" ([l —24.6° (c=0.6,
acetone)} & ARt
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Compound 4(geraniin)— 34 2+ (H,0), mp
218~221°(dec.), [a]® —147.8° (c=0.9, Me-
OH); 'H-NMR (acetone-dg) 8: 4.28~4.54(1H,
m, Gle-5), 4.68~5,00(2H in total, m, Glc-3,
6), 6.17[1H, s, dehydrohexahydroxydiphenoyl
(DHHDP)-1], 5.40~5.60(3H in total, Glc-2,
4,6), 6.53(1H, s, DHHDP-3), 6.59(1 H, s,
Gle-1), 6.67, 7.1l(each 1H, s, HHDP-H),
7.19(2H, s, galloyl-H), 7.28(1 H, s, DHHDP-
3.

Compound 42| pherazine S = |
Compound 4(300 mg)& 10% AcOH-EtOH 10 ml
%o} A o-phenylenediamine (56 mg) 3 3] Q.-&
oA AelFad A 347 WA F 1omly F
FE 7Hethe ethanold A A stz 3§ 2Hele
Azt 4329 phenazine A (43)F
et

4a2] methylation 2! methanolysis—4a (100
mg)E MeOH (2 ml)of £3]8l5, etherd] CH,N,
2 methylation(0°, 12A7H) A F ukgAd& F
4 AzARS. FE Azl HeEE 1%
NaOMe-MeOH (5 mi)o] 4832 947 4 &
A A wgAL odsgn d9e
Amberlite IRA-120B2 F3l5tz 7 gs&3he
AZA7) % silica gel column chromatography
[benzene(20:1~25:2, v/v)]8 2] A=A 3}
2b, 2¢ 2 dimethyl (R)-phenazine methylether
(4b)? (A 74 g P, [al} +34.5° (e=1.0,
acetone)} & i}

4a°] B2 Jt=2i—4a(50 mg)-& H,0-Me-
OH@1:1) (4 mh)ef] L33tz 90°Coll A 447t 3
F97 B RE T gAsed 448E o
H4AAE A% H MeOHz ARG F AZAA
IR spectrume =43te] TLo] datast v w3}
o] phenazine bislactone(4¢)? 0.2 EA 3¢},
oo sl s FZd}e] Sephadex LH-20
column(30% MeOH) o 2 AA) 3t corilagin(2)
< A

Compound 5 (bergenin) —¥ 4] 2.2} (H,0), mp
137~139°, [a]if —39.3°(c=1.0, MeOH); neg.
FAB-MS: m/z 327(M-H]~; *H-NMR (DMSO-d,
+D,0) 6: 3.78 (S8H, s, OMe), 4.98 (1H, d,

B
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J=10Hz, H-10b), 7.01(1H, 5, H-7) ; *C-NMR:
Table 1 F=. .

Compound 6 (norbergenin).—\ﬂ} A 2 (H;0),
mp 178~180°, [aly —17.2°(c=1.0, MeOH);
neg. FAB-MS: m/z 313[M-H]-; ‘H-NMR
(DMSO-d; +D,0) 3 4.95 (1 H, d, J=10Hz, H-
10b), 6.98 (1H, s, H-7); ¥C-NMR: Table 1
Az,

Compound 7(11-O-galloylnorbergenin) —% &
A 28 Ber(H,0), [a]f +65.4°(c=1.1, Me-
OH); neg. FAB-MS: m/z 465{M-HJ-; -
NMR (acetone-dg +D,0) :8: 4.45(1H, dd, J=7,
12 Hz, H-11), 5.00 (1 H, dd, J=2, 12Hz, H-
11), 5.19 (1 H, d, J=10 Hz, H-10b), 7.19 (1 H,
s, H-7), 7.26(2H, s, galloyl H); “C-NMR:

Table 1 B2,

Compound 8 (gallocatechin) —# 4 22 (H,0),
mp 186~188°, Tald +3.4° (c=1.0, acetore);
'H-NMR (acetone-dg +D,0) & 2.50 (1 H, dd,

J=g, 16Hz, H-4), 2.89(1H, dd, J=6, 16Hz,

Table I. “C-NMR spectral data of compounds £,
6 and 7 (5 values in acetone-de-+1:0)
Cc 5 § 7
2 82.3 82.3 80.5
3 71.3 71. 4 71.4
4 74.7 74.8 74.8
4a 80.7 80.7 79.9
6 165. 2 165. 6 165. 0
6a 118.9 117.0 116.6
7 110. 6 110.6 110.6
8 151.7 146. 6 146.7
141.7 140.5 140.3
10 149.0 143. 1 143.0
10a 116.9 114.0 114, 2
10b 73.4 73.5 73.8
11 62.0 621 64.5
12 60.8
1Y 120.9
2,6 109.9
3,5 ’ 140.0
4 - 139.3

COO : . 167. 3
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H-4), 3.97 (1H, m, H-3), 4.48 (1H, d, J=6
Hz, H-2), 5.89, 6.03 (each 1H, d, J=2Hg,
H-6, 8), 6.47 (2H, s, H-2, 6").

Compound 9 (rutin) —3-4 &t (H,0), FeCl,:
924, Mg-HCl, Zn-HCl test: A, mp 186
~188°; *H-NMR (acetone-dy) d: 1.19 (3H, 4,
J=4Hz, Rha-Me), 4.60 (1H, br s, Rha-1),
5.20(1H, d, J=8Hz, Glc-1), 6.31 (1H, 4,
J=2Hz, H-6), 6.62 (1H, d, J=2Hz, H-8),
7.02 (1H, d, J=8Hz, H-5"), 7.80 (1 H, dd,
J=2, 8Hz, H-6"), 7.91 (1H, d, J=2Hz, H
29.

Compound 92| 7}$:85—A & 30mge 5%
H 0}]

Aol EAAH 90°2 547 AAdE F ukg
< BaCO;2 F3AZch H425e 9& o3¢
o AAF dojA & EtOAc: 34

}. EtOAc&o| A querceting T Z 3 &) TLC
£ 4459 BAsAR. BLAAAE v-ghucos
9} r-rhamnose§ T EF 3 7. AAFe] el
gt

g2t & nF

Compound 1,8 3 9+ 2% &2 T4 9} spect-

ral data® T EF FA vl msle] gallic acid(1),
gallocatechin(8)?® ¥ rutin(9)® ez EAs}
et

Compound 2+ # A 2 72g H-NMR spectrum
9] aromatic fielde] $leiA] 7.13ppmd] 17¢
galloylrl ol Srefl 3= 2H 9] singlet, 6.84, 6.71
ppmel| 174 ¢] hexahydroxydiphnoyl (HHDP) 7] of
Frel 3l 22t 1HE 9| singleto] 3=z alip-
hatic fielde] 9lo}A] 6.38 ppmell FAF shifts}
o %5 & anomeric proton signalg ¥ F3lo
25 7HY-¢) meihine @ methylene proton signal
o) 3]0 LA el 1709 hexose, 17¢] galloyl
71 2 178e] HHDP7]9] A7} &4}, Com-
pound 2% methylation &+ % alkaliz}3) 3
H A methylationA]# methyl 3,4, 5-trimet-
hoxyhenzoate(2b) % dimethyl (R)-hexametho-
xydiphenoate(2¢) 7} o o4 olze A4
ol Zelsdor 7 acylzle] 2 @914 2 hexose
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¢} ZHo o3t compound 2¥ FE JHEE
& & A3} gallic acid1)$} 3, 6-(R)-HHDP-o-
glucose(2a) 7} Foido] whel glucoses] 18]l
galloyl7], 3,6%1¢] (R)-HHDP7|7} AR
2 A gxo], compound 2% 1-O-galloyl-3,6-
(R)-HHDP-8-v-glucose (corilagin) ¥ 2 A4, %
23} co-TLC 2 *H-NMR spectrum$- v} 23}
A A ok

HO HO OH OH MeO
HO\ 4 OH  e0 COOMe
0:C C:0
: (l: MeO
0
-Q o
0 R
HO L.,
MeO MeO OMs OMe
R MeO OMe
2 8)0G MeOOC COOMe
2a OH

2

Compound 3-& WA EZg P s
o) 5}ed ellagic acid(3a) 2 3-O-galloyl-p-glucose
(8b) 7+ A A et
fieldol] glo} 4] 7.20 ppmel 1418] galloylzleoll %
?) 5t 2HE-o] singlet, 6.80, 6.92 ppmol 17]2]
HHDP7 o] el st 2474 1HES singleto] 3
5] 52, aliphatic fielde] glo} A& 4.88, 5.31,
5.95 ppmoj| methylene @ methine proton signal
o} A A shifts]e] FA =}, o) F proton signal
2 H-H COSY spectrum®] A Ee] 2l 47
glucosed] 1,364} 7I%EE& ¢ 21%1‘4 o]
72 compound 3] glucosed) 1¥ 2 64 wt&
o] HHDP>|, 39 ®tao] gallyolrl7} 2 §ts|ef
9= AL 9nste, o|E negative FAB-MSe|
91} A m/z 6330] [M-H]~ ion peakE& ieh
= Rozx o 4 9tk Compound 3& Me,SO,
9} K,CO;2 methylationdt  alkali 7} o8-8 3
o} methyl 3,4, 5-trimethoxybenzoate(2b) %
dimethyl (S) ~hexamethoxydiphenoate (3¢)2" 7} &
iz en 3e8 AFEs (~)2 ol9 atropefd
S-configuration-2 7zt g 4 9t} =

H-NMR spectrum-g- aromatic

[
AE



110

anomeric center®] w|$]& glucopyranosed] 9]¢
A 14 9 64 wao] HHDP 7} bridges @4
g 3% Banomerste] sl5elE g fety A2
52 compound 8L 1, 6-(S)-HHDP-3-O-galloyl-
B-o-glucose (helioscopinin BYy* =2 A4, g3}
co-TLC 2 'H-NMR spectrum-g ¥ mdte] 53
St et

oH
Ho Ho OPL’
"0\

HO
Wt K3\ gxwou
)
=C c=0 0o
6 \ HO

HO_

c }—-0
HO‘Q‘N\O o™
HO © .
HO
Ho
3
o\\ MeO Mel OMe OMe
G0 OH e
HO \”/ oH Hed 4y OMe
]
HO ()C\\ 11e00C COqMe
o
3c
3a

Compound 4% w34 B2ty H-NMR spect-
rum-2 aliphatic fields] 9le}Al 1719 hexoses)
F#l 31 proton signal &o] 85, 17(s)o] benzyl
methine proton % & 6.53(s)e] olefinizc proton

o signalg vEhdof EA ] 693 2 5934

HO KO OH OH

&’OI n \\}‘OP

\HO P oH

HO OH u

Zide it

Kor. J. Pharmacogs.

hemiacetal 9 € 2l dehydrohexahydroxydiphénoyl
(DHHDP)® 7 7} ER 8= A¢ F3E F 32
¥, aromatic field®] 7.19 ppme] 159 galloyls]
of frefl gk 2HE-¢} singlet 2 6.67, 7.11 ppm
o 1748 HHDPAo| $eiste 2 1HZ
singlete] AR}y, 2 acyl/] & &l e}
o} compound 4% EtOHZ )4 o¢-phenylenedi-
aminest ¥}$A# FA 2o} phenazine§ 5 A
(4a) & FA 3RS 4714 42 phenazinef
=4S CHN,% methylationd3 3% NaOMeg
methanolysis 3}¢] methyl trimethoxybenzoate
(&b), dimethyl (R)-hexamethoxydiphenoate(2¢)
9 dimethyl (R)-phenazine methylether(4b) &
o}, compound 4= 1709 hexoseo]. galloyls],
(R)-HHDP>|, (R)-DHHDP7|7} 17} 4 ester A
ot YUEE & F U A oacyly A
T AE 157 818t phenazine-f =) (4a)
E HEst<rE-5] sl phenazine bislactone (4¢)2?
¥ @A) corilagin(2)& d-gozH glucosed] 1
§lol galloylz], 3, 69)¢] (R)-HHDP], 2, 4¢]
of (R)-DHHDP7}7} A3g 1-O-galloyl-2,4-
(R)~DHHDP-3, 6-(R)-HHDP-§-o-glucose (gera-
niin)® 7 FAE2A 3 XFF co-TLC & 'H-NMR
Wasted A3k

Compound 5+ w44 E=k=2 negative FAB-MS
of 9hoiA m/z 3270 (M-HJ~ ion peakd }e

spectrum-g-

Ho 1O OH OH

o4

HO"‘\‘—/(

<‘e

i

[oN el OH

MeOO/C COOMe
e ) OMe

/
N 1120 Olle OMe

4b
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W}, 'H-NMR spectrum-® aromatic fielde]] A
7.12 ppmel] 1HE-9) signalel s3%= 7, aliphatic
fieldel| 4= 4.98 ppmel] A #4%4 shiftdto] vieb}
E 1HES) doublety ZFste] BF THES &
47} A 3% methine @ methylene proton signal
o} A= v, 3.8l ppmellA methoxylr]e] ]al
2} 3HE-9] proton signale] 3tgic},  Compo-
und 58] B¥C-NMR spectrum(Table I)-& 165.2
ppmel| 17}¢] ester carbon signalO]‘ FAH 3,
141.7, 149.0, 151.7, 118.9, 116.9, ¥ 110.6
ppmel| 67]] sp? carbone] ¢t signale] FF=
t}. & 60. 8 ppme]] A] methoxyl carbon signale]
#A= 3 62.0, 71.8, 73.4, 74.7, 80.7 & 82.3
ppmo] Z+zb At A gl methine 2 methylene
carbon signale] 3= vt

o] 49 spectral data®] HE Ast o] 3FE
£ isocoumarin & 7} bergenin® o2 FA
3] B E3) A% gpectral datag FAAQ u]wd}
o A IF}A4.

Compound 6-& #4252 1H-NMR spectrum
£ compound 5%} =} ¢ -F-A}3tt bergenine] 9}
o] A methoxyls]o] f-8) 3 signale] #AHXA
%= Ao] thzr] negative FAB-MSe] 9o} A

m/z 3136] [M-H]- ion peakr} ==}, BC-
NMR spectrum¥. bergenin® wj$ §A5}

methoxylr|of |3} signale] FFHA &z 8,
9, 1081¢] ' 1) &} o
upfield shift 8} o] 35 &= A 0 8 X o} compeund
9lel A 12919 methoxyl”] 7}
hydroxyl>) 2 x| 3t%l norbergenin® o 2 43}
o} §%35} 7} spectral data® w)mdte] FA
S ot

Compound 7.2 w33 FAHEulz ] FeCl;
Sqel A FAL Yedch, H-NMRE 7.26
ppmoll A 17 2] galloyly] o] §-#) 8} two-proton
sigleto} 35 = 7.19 ppmo)) one-proton singlet
o] 3= vy, aliphatic field) A= A&7 B
2 total TH¥ Y proton signalo] @z oh =
compound -2 tannase® 7}4 53 8} gallic acid
(1) 9} norbergenin (6)-& A A 3} negative FAB-
MSell glolA m/z 4650] [M-H]~ ion peak$E
el = A o 2 ¥ o} compound 7-& norbergenin

carbon signalo] bergenino]]

6-2 bergenino]|

1i1

2] monogallates A A}, Galloylr]el A 4]
o] Wate]E NMR spectrume] 2 Eof o3}
AR Z 'H-NMR spectrume] 316} 4 galloyl
groupo] 28} esterifications] &} downfield®l A
o2 AgZEE 84.41(1H, dd, J=7, 12H2),
85.00(1H, dd, J=2, 12Hz)9] signal coupling
pattern© 2 2-E] 11¢]9] protone] A&EA, BC-
NMR  spectrum(Table I)oj A& norbergenin
moietyo] -2 3} carbon signal o] &e] galloyl
Joll G2l s+ 5709] carbon signalo] F39 )
@ norbergenino] ¥] &) 11419 carbon signalc]
Az FA= =, 2919 carbon signald- 3
AAZ BFHE Aoz ol galloyls £ 114
o]l A" Aoz AHAL. o|A4e AREHH
compound 7-& 11-O-galloyl norbergenin®’ o 2
AAsA TE5 ZE spectral data® w] X3}

o FAHR.

Ry Rq

5 CHs H

6 H H

7 H G
= 2

AZE P9 A QL acetone-water(4:11) 2 5
239 9L £5%4& 4% column chromatogr-
aphy& A A 3te} 9%¢] phenolic compound & %+

2
2 stgid. o5 FH¥EL 'H- % “C-NMR,
UV, IR %9 spectral datad] &4, 4F F=
A9 §4, Faurs 5o Ade g AA
gallic acid(1), corilagin(2), helioscopinin B(3),



geraniin(4), bergenin(5),
O-galloylnorbergenin (7),
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norbergenin(6), 11-
gallocatechin(8) %

rutin(9) . 2 A A3t Foxte}l 9l phenolic
compounds] 24 & ol¢ RS 53 A%
59 A2AZA YRS o853 9 isoco-
umarinz] ¢4 &) bergenin$-s} o] {50 =
Ao) SRez oo AQAFeE ol£F AN
7t Aotz Atg ot
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