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Abstract: Objective To investigate the chemical constituents in leaves of llex ficoidea. Methods The various chromatographic
techniques were used to isolate and purify the compounds and their structures were identified by the spectral data and physicochemical
properties. Results Sixteen compounds were isolated from 95% ethanol extract and identified as friedelan-3-one (1), 4-epifriedelin
(2), lupeol (3), oleanolic acid (4), 3-acetoxy-oleanoic acid (5), 3p-acetoxy-6a, 13B-dihydroxyolean-7-one (6), 2-(4-hydroxybenzyl)
malic acid (7), quercetin-3-O-a-L-arabinopyranoside (8), hyperoside (9), cis-syringin (10), ethyl-O-B-L-arabinopyranoside (11),
emodin (12), chrysophanol (13), physcion (14), a-spinasterol (15), and B-sitosterol (16). Conclusion All the compounds are isolated
from the species for the first time, among which compounds 1, 2, 6—8, 12, and 13 are isolated from the plants in genus //ex L. for the
first time.
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B N GG (friedelan-3-one, 1), 4-5 TG ¥ 1
(4-epifriedelin, 2D P T (lupeol, 3). FFIHR
% (oleanolic acid, 4)+ 3-LBEF5HURER (3-acetoxy-
oleanoic acid, 5). 3p-Zk-6a, 13- —F3EFF A be-
7-Bi (3B-acetoxy-6a, 13B-dihydroxyolean-7-one, 6)-
2-(4-FR RIS R [2-(4-hydroxybenzyl)-malic
acid, 7] Wi #-3-O-a-L-BTHATTHETT (8D, 4228k
1 C(hyperoside, 90 M T #F 1 (cis-syringin, 10).
LF-O-B-L-FTH AR (ethyl-O-B-L-arabinopyrano-
side, 11). K3 % (emodin, 12). K%M
(chrysophanol, 13). Kix# Hfif (physcion, 14).
o-7% % Ca-spinasterol, 15). B-7+ §{§ % ( B-sitosterol,
16). TG 0 IR ZAE P vh oy B4 31,
KAy 10 20 68, 120 13 W RNEHE
45
1 UE5HH

Bruker ultrashield™ 400 plus k%R 344 CHip
1 Bruker);  XT4—100X £/ i< WA st il 5E A
b RS D5 R A% (Lisui EZ
Purfier, JRMNAIEERHATBE 7] ); Sephadex LH-20
( Amersham Pharmacia Biotech AB, Uppsaia ,
Sweden); A AT AR A RN B
AT 77 s oAl F R A [ 2548 Ak 27l A PR
vy HAb IR A o b e, O iR bAL A
TR AT IR W 7

S 2504 K F A B g gt an B, &b [E
Rt e DUR ) el 2 (i 5 0 28 58 h &5 FHE T IR
TS 275 Tlex ficoidea Hemsl. [F] T4 o
2 ERESE

Mt 4 8.5 kg, UM S, I 95%4
B 40 L, 7E=3 MR 3R, Bik3 d, 38T, I
EHIFEM, R, WHEMA S L Z&MKIR
B, RO SRR AR &7 1E T RS 5
Z AL IO 13 2 R R A 210
g ENIFAIR B B 170 g4 I T BEEIAIIRE C 280 g.
A O EREAEERAT A, A MBI OB RS
(100 : 1—10 : 1) FHEVEM, 945 1 (68 mg).
2 (7mg). 4 (42mg). 5 (34 mg). 12 (12 mg).
15 (45 mg). B i BRI ENE, £ hk-
BEIR ABE RS (5 1—1 1) BAEUE, &y
3 (50 mg). 6 (6 mg). 16 (95 mg). C F/TiH
LRERAE O, SA-TTRFRSE (50 0101 1) b
JEVEME, #3301 C1~6 4L 6 MGy, SRR th

¢ Sephadex LH-20, 34654 7 (5 mg). 8 (10 mg).
9 (12mg). 10 (7mg). 11 (8§ mg). 13 (20 mg).
14 (10 mg)-
3 GHHEE

twEY 1. AEEPIRGS W, mp 267~269 C,
Liebermann-Burchard & 3 % B . "H-NMR (400
MHz, CDCL) &: 1.16 (3H, s, H-28), 1.03 (3H, s,
H-27), 0.99 (3H, s, H-26), 0.98 (3H, s, H-27), 0.93
(3H, s, H-30), 0.85 (3H, s, H-25), 0.70 (3H, s, H-24),
0.86 (3H, d, J = 5.8 Hz, H-23); 2.39 (1H, m, H-2a),
2.30 (1H, m, H-2b), 2.25 (1H, q, J = 7.5 Hz, H-4),
1.96 (1H, m, H-1a), 1.66 (1H, m, H-1b); “C-NMR
(100 MHz, CDCly) &: 22.5 (C-1), 41.8 (C-2), 213.4
(C-3), 58.5 (C-4), 42.4 (C-5), 41.5 (C-6), 18.5 (C-7),
53.3 (C-8), 37.7 (C-9), 59.7 (C-10), 35.9 (C-11), 30.7
(C-12), 39.9 (C-13), 38.5 (C-14), 32.3 (C-15), 36.3
(C-16), 30.2 (C-17), 43.0 (C-18), 35.9 (C-19), 28.4
(C-20), 33.0 (C-21), 39.5 (C-22), 7.0 (C-23), 14.9
(C-24), 18.2 (C-25), 20.5 (C-26), 18.9 (C-27), 32.8
(C-28), 32.7 (C-29), 35.2 (C-30). LA ¥ 5 SCikdR
EIA P, WA 1 TR

&Y 2: FAEES, mp 242~245 C,
Liebermann-Burchard % & 2 B 1. "H-NMR (400
MHz, CDCly) §: 0.85 (3H, s, H-25), 0.91 (3H, s,
H-24), 0.93 (3H, s, H-29), 0.98 (3H, s, H-30), 1.00
(3H, s, H-26), 1.03 (3H, s, H-27), 1.10 (3H, d, J = 7.3
Hz, H-23), 1.16 (3H, s, H-28); "*C-NMR (100 MHz,
CDCls) 6: 22.0 (C-1), 37.3 (C-2), 216.6 (C-3), 58.9
(C-4), 39.9 (C-5), 37.4 (C-6), 17.9 (C-7), 53.7 (C-8),
37.0 (C-9), 49.6 (C-10), 35.6 (C-11), 30.7 (C-12), 39.5
(C-13), 38.6 (C-14), 32.3 (C-15), 36.0 (C-16), 30.2
(C-17), 43.0 (C-18), 35.3 (C-19), 28.4 (C-20), 32.7
(C-21), 39.2 (C-22), 13.5 (C-23), 23.4 (C-24), 18.2
(C-25), 20.6 (C-26), 18.9 (C-27), 32.0 (C-28), 35.0
(C-29), 31.7 (C-30). LA_F-3ed 15 Skt A — 5,
WS EALE ) 2 2 4-STCE i

&Y 3. JToEEE CHiBE-BSIR 408D, mp
215~216 C, Liebermann-Burchard J W 5 FH %
'H-NMR (400 MHz, CDCl3) &: 0.74 (3H, s, H-24),
0.77 (3H, s, H-28), 0.81 (3H, s, H-25), 0.92 (3H, s,
H-27), 0.95 (3H, s, H-23), 1.01 (3H, s, H-26), 1.66
(3H, s, H-30), 3.17 (1H, dd, J = 11.2, 4.8 Hz, H-3),
4.55 (1H, dd, J = 1.2, 2.4 Hz, H-29a), 6 4.67 (1H, d,
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J = 2.4 Hz, H-29b); "C-NMR (100 MHz, CDCl;) &:
38.7 (C-1), 27.4 (C-2), 79.0 (C-3), 38.9 (C-4), 55.4
(C-5), 18.3 (C-6), 34.3 (C-7), 40.9 (C-8), 50.5 (C-9),
37.2 (C-10), 21.0 (C-11), 25.3 (C-12), 38.2 (C-13),
42.9 (C-14), 27.5 (C-15), 35.6 (C-16), 43.0 (C-17),
48.4 (C-18), 48.0 (C-19), 151.0 (C-20), 29.9 (C-21),
40.0 (C-22), 28.0 (C-23), 15.3 (C-24), 16.1 (C-25),
14.5 (C-26), 14.5 (C-27), 18.0 (C-28), 109.3 (C-29),
19.3 (C-30). LA % 5 e i 3 A —50), ks
SEAEY) 3 K9P

e 4 A A, mp 288~290 C.
Liebermann-Burchard J& IV % BH % . "H-NMR (400
MHz, CDCls) d: 0.76, 0.78, 0.91, 0.92, 0.94, 0.99,
1.14 (% 3H, s, 7X-CHs), 5.29 (1H, t, J = 3.2 Hz,
H-12), 3.23 (1H, dd, J = 10.8, 4.0 Hz, H-3), 2.83 (1H,
dd, J=13.6, 4.0, H-18); *C-NMR (100 MHz, CDCl;)
1 38.4 (C-1), 27.2 (C-2), 79.0 (C-3), 38.7 (C-4), 55.2
(C-5), 18.3 (C-6), 32.6 (C-7), 39.2 (C-8), 47.6 (C-9),
37.0 (C-10), 22.9 (C-11), 122.6 (C-12), 143.5 (C-13),
41.6 (C-14), 27.7 (C-15), 23.4 (C-16), 46.5 (C-17),
41.0 (C-18), 45.9 (C-19), 30.7 (C-20), 33.8 (C-21),
32.4 (C-22), 28.1 (C-23), 15.5 (C-24), 15.3 (C-25),
17.1 (C-26), 25.9 (C-27), 183.1 (C-28), 33.1 (C-29),
23.6 (C-30), LA Xt 5 ScmkipiE A — 5, i
EWEY) 4 KRR

&Y 5. AMGES, mp 260~262 C,
Lieberman-Burchard % ¥ % B ¥ . "H-NMR (400
MHz, CDCls) §: 1.11 (3H, s, H-27), 0.92 (3H, s,
H-25), 0.91 (3H, s, H-30), 0.89 (3H, s, H-29), 0.85
(3H, s, H-24), 0.83 (3H, s, H-23), 0.74 (3H, s, H-26),
5.26 (1H, t, J = 3.6 Hz, H-12), 2.80 (1H, dd, J = 13.6,
4.0 Hz, H-18), 4.47 (1H, t, J = 8.4 Hz, H-3), 2.02 (3H,
s, -COCH3); ""C-NMR (100 MHz, CDCly) §: 38.3
(C-1), 23.8 (C-2), 81.2 (C-3), 37.9 (C-4), 55.5 (C-5),
18.4 (C-6), 32.8 (C-7), 39.5 (C-8), 47.8 (C-9), 37.2
(C-10), 23.2 (C-11), 122.8 (C-12), 143.8 (C-13), 41.8
(C-14), 27.9 (C-15), 23.6 (C-16), 46.7 (C-17), 41.3
(C-18), 46.1 (C-19), 30.9 (C-20), 34.0 (C-21), 32.7
(C-22), 28.3 (C-23), 16.9 (C-24), 15.6 (C-25), 17.4
(C-26), 26.1 (C-27), 182.8 (C-28), 33.3 (C-29), 23.8
(C-30), 171.2 (C-1), 21.5 (C-2"). LL_E%¥s 5 kIR
EHA T, WA 5 4 3- LB HUR IR .

&Y 6: JLthdifk, mp 285~289 C,

Lieberman-Burchard % N 2 B #£, "H-NMR (400
MHz, CDCLy) &: 0.87 (3H, s, H-23), 0.90 (3H, s,
H-24), 1.15 (3H, s, H-25), 1.37 (3H, s, H-26), 0.92
(3H, s, H-27), 1.23 (3H, s, H-28), 0.96 (3H, s, H-29),
0.90 (3H, s, H-30), 2.04 (3H, s, CH;CO), 4.49 (1H,
dd, J = 10.4, 6.0 Hz, H-30), 3.64 (1H, d, J = 2.4 Hz,
6-OH), 491 (1H, d, J = 12.0 Hz, H-6pB), 2.56 (1H,
ddd, J = 12.0, 3.2, 3.2 Hz, H-1p); "“C-NMR (100
MHz, CDCl;) d: 40.0 (C-1), 23.8 (C-2), 80.5 (C-3),
39.4 (C-4), 56.9 (C-5), 72.4 (C-6), 211.2 (C-7), 43.4
(C-8), 55.5 (C-9), 39.0 (C-10), 17.6 (C-11), 34.0
(C-12), 82.4 (C-13), 45.2 (C-14), 22.6 (C-15), 30.6
(C-16), 33.6 (C-17), 49.2 (C-18), 38.3 (C-19), 31.4
(C-20), 34.0 (C-21), 38.5 (C-22), 28.2 (C-23), 16.5
(C-24), 16.1 (C-25), 20.5 (C-26), 18.4 (C-27), 31.3
(C-28), 31.9 (C-29), 25.0 (C-30), 171.0 (C-1'), 21.3
(C-2"). Lh 3l b5 ek s A —5, et
B 6 h 3B-LTHE-60, 13B-—FEHESFIIRE-7- 1

wEY 7. LEfk CGE-FED, mp 174~
176 C, =54 H Bk AL Bt 77 S . 5 BH P
'H-NMR (400 MHz, CDsCOCD3) 6: 2.56 (1H, d, J =
16.0 Hz, H-3a), 2.94 (1H, d, J = 16.0 Hz, H-3b), 7.06
(1H, d, J = 8.4 Hz, H-2'), 6.68 (1H, d, J = 8.8 Hz,
H-3"), 6.68 (1H, d, J = 8.4 Hz, H-5), 7.06 (1H, d, J =
8.8 Hz, H-6'), 2.86 (1H, d, J = 13.6 Hz, H-7'a), 2.90
(1H, d, J = 13.6 Hz, H-7'b); “C-NMR (100 MHz,
CD;COCD;) d: 177.9 (C-1), 77.0 (C-2), 43.8 (C-3),
174.3 (C-4), 127.8 (C-1"), 132.7 (C-2), 115.9 (C-3),
157.6 (C-4'), 115.9 (C-5"), 132.7 (C-6"), 45.6 (C-7"). LA
R S SRR A8, WS A T T A
2-(4-FR AL R

EW) 8: HEIEHR, mp 189~192 C, #h
M-y S S BH A, Molish Sz S BHE . "H-NMR
(400 MHz, CDCl;+CD;0D) 6: 6.20 (1H, d, J = 2.0
Hz, H-6), 6.40 (1H, d, J = 2.0 Hz, H-8), 7.85 (1H, d,
J=2.2Hz, H-2"), 6.84 (1H, d, J = 8.4 Hz, H-5'), 7.53
(1H, dd, J = 8.4, 2.2 Hz, H-6'), 5.28 (1H, d, J = 7.2
Hz, H-1"); "C-NMR (100 MHz, CDCl;+CD;0D) ¢:
157.0 (C-2), 134.4 (C-3), 178.1 (C-4), 161.4 (C-5),
98.8 (C-6), 164.5 (C-7), 93.7 (C-8), 157.0 (C-9), 103.0
(C-10), 121.4 (C-1"), 114.7 (C-2), 144.4 (C-3"), 149.4
(C-4), 116.5 (C-5), 121.5 (C-6'), 103.8 (C-1"), 71.6
(C-2"), 73.0 (C-3"), 67.8 (C-4"), 65.9 (C-5"). LA L%k
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o 5 SRR E A S, W e A 8 A
#-3-0-0-L-Fi B AR £ -

B 9: FEEr i CHEE), mp 233~235 C,
ERTREERY SN SEBHE , Molish 23 S BHPE . "TH-NMR
(400 MHz, DMSO-d) &: 12.63 (1H, s, 5-OH), 10.86
(1H, s, 7-OH), 9.73 (1H, s, 3'-OH), 9.15 (1H, s,
4'-OH), 6.20 (1H, d, J = 2.0 Hz, H-6), 6.40 (1H, d, J =
2.0 Hz, H-8), 7.52 (1H, d, J = 2.4 Hz, H-2'), 6.81 (1H,
d, J = 8.5 Hz, H-5'), 7.67 (1H, dd, J = 8.5, 2.4 Hz,
H-6"), 5.38 (1H, d, J = 8.0 Hz, H-1"); "*C-NMR (100
MHz, DMSO-dg) 6: 156.3 (C-2), 133.5 (C-3), 177.5
(C-4), 161.2 (C-5), 98.6 (C-6), 164.1 (C-7), 93.5
(C-8), 156.3 (C-9), 103.9 (C-10), 122.0 (C-1"), 115.2
(C-2'), 144.8 (C-3'), 148.4 (C-4"), 115.9 (C-5"), 121.1
(C-6"), 101.8 (C-1"), 71.2 (C-2"), 73.2 (C-3"), 67.9
(C-4"), 75.8 (C-5"), 60.1 (C-6"). LA - %dh 5 sCibk4i
EHA -, MY 9 ek,

AW 10: FOK AR CHED, mp 193~194 C,
Molish 2 J% B . "H-NMR (400 MHz, CD;0D) &:
6.58 (2H, s, H-3, 5), 6.50 (1H, d, J = 11.6 Hz, H-7),
5.82 (1H, dt,J= 6.4, 11.6 Hz, H-8), H J=11.6 Hz ]
SR I BRI AL 4.35 (2H, dd, J = 6.4, 1.2 Hz,
H-9), 3.84 (6H, s, 2, 6-OCH;), 4.90 (1H, d, J = 7.6 Hz,
H-1'), 3.66 (1H, dd, J = 12.0, 5.2 Hz, H-6'), 3.77 (1H,
dd, J = 12.0, 2.4 Hz, H-6"), 3.48 (1H, m, H-2"), 3.22
(1H, m, H-3'), 3.42 (1H, m, H-4'), 3.41 (1H, m, H-5);
BC-NMR (100 MHz, CD;0D) &: 134.9 (C-1), 154.2
(C-2, 6), 108.2 (C-3, 5), 134.9 (C-4), 131.6 (C-7),
132.7 (C-8), 59.9 (C-9), 57.2 (-OCH3), 105.4 (C-1'),
75.9 (C-2'), 78.5 (C-3'), 71.5 (C-4"), 78.0 (C-5'), 62.7
(C-6")o LA Xt 55 Sk i 3 A — 5, ez fh
B 10 AT .

& 11 A ER K (PR, mp 139~140 C,
Molish 3 52 1. "H-NMR (400 MHz, CD;0D) 6:
479 (1H, d, J = 2.0 Hz, H-1"), 3.85 (1H, dd, J = 1.6,
6.8 Hz, H-2"), 3.76 (2H, m, H-3', 4'), 3.82 (1H, dd, J =
1.6, 12.0 Hz, H-5a), 3.57 (1H, dd, J = 2.4, 12.0 Hz,
H-5'b), 3.74 (1H, dq, J = 7.2, 9.6 Hz, H-1a), 3.50 (1H,
dg, J = 7.2, 9.6 Hz, H-1b), 1.23 (3H, t, J = 7.2 Hz,
H-2); "“C-NMR (100 MHz, CD;0D) §: 100.7 (C-1"),
70.8 (C-2"), 71.0 (C-3"), 70.4 (C-4"), 64.8 (C-5"), 64.2
(C-1), 15.4 (C-2). Lh 505 55 Scihaions S A — 5,
W e AL B 11 g L3E-O-B-L-BT Hr AR Y

WA 12: BEEE T ChEE-BSR 488, mp
185~186 °C, Borntriger’s /W %404, "H-NMR
(400 MHz, CDCl3) d: 12.11 (1H, s, 1-OH), 12.00 (1H,
s, 8-OH), 2.45 (3H, s, -OCH3), 7.65 (1H, d, J = 0.8
Hz, H-4), 7.09 (1H, d, J = 0.8 Hz, H-2), 7.81 (1H, dd,
J = 1.0, 7.6 Hz, H-5), 7.66 (1H, dd, J = 7.6, 8.4 Hz,
H-6), 7.28 (1H, dd, J = 1.0, 8.4 Hz, H-7); “C-NMR
(100 MHz, CDCl;) d: 162.7 (C-1), 124.8 (C-2), 149.6
(C-3), 121.6 (C-4), 120.2 (C-5), 137.2 (C-6), 124.7
(C-7), 162.9 (C-8), 190.2 (C-9), 181.7 (C-10), 133.2
(C-4a), 116.2 (C-8a), 114.0 (C-9a), 133.5 (C-10a),
22.5 (3-CHs)o VA ¥ b5 ek s 3 A —5, g
BEE) 12 N KT .

A 13: ARG (R, mp 255~
256 °C, Borntriger’s N S20{7. "H-NMR (400
MHz, CDCl;+CD;0D) 8: 7.43 (1H, brs, H-5), 6.92
(1H, brs, H-7), 7.08 (1H, d, J = 2.4 Hz, H-4), 6.58
(1H, d, J = 2.4 Hz, H-2), 2.28 (3H, s, 3-CH;): "C-
NMR (100 MHz, CDCl;+CD;0D) d: 165.1 (C-1),
108.3 (C-2), 165.6 (C-3), 109.5 (C-4), 121.1 (C-5),
148.1 (C-6), 124.4 (C-7), 62.0 (C-8), 190.5 (C-9),
182.8 (C-10), 133.2 (C-10a), 109.5 (C-8a), 113.7
(C-9a), 135.3 (C-4a), 21.9 (C-CH3). LA % 5 ik
OB REA Y, WA 13 KR,

&9 14: FEERE (CHC13), mp 206~208
‘C, Borntriger’s &V 220 {4, 'H-NMR (400 MHz,
CDCl3) d: 12.31 (1H, s, 1-OH), 12.11 (1H, s, 8-OH),
7.61 (1H, d, J= 1.2 Hz, H-5), 7.35 (1H, d, J= 2.4 Hz,
H-4), 7.06 (1H, d, J = 1.2 Hz, H-7), 6.67 (1H, d, J =
2.4 Hz, H-2), 3.92 (3H, s, -OCH3), 2.43 (3H, s, -CH3);
BC-NMR (100 MHz, CDCl3) 6: 162.7 (C-1), 108.5
(C-2), 166.8 (C-3), 107.0 (C-4), 121.5 (C-5), 148.7
(C-6), 124.7 (C-7), 165.4 (C-8), 191.0 (C-9), 182.3
(C-10), 135.5 (C-4a), 108.5 (C-8a), 113.9 (C-9a),
133.4 (C-10a), 22.4 (C-CH3), 56.3 (-OCH3). LA - %4
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