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Chemical constituents of llex kudingcha leaves
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Abstract: Objective To investigate the chemical constituents in the leaves of llex kudingcha. Methods Repeated column
chromatography with silical gel, maroporous resin column, Sephadex LH-20, and preparative HPLC were used to isolate the chemical
constituents, and their structures were elucidated on the basis of spectral data. Results Eight compounds were isolated and identified
as mateglycoside D (1), methyl caffeate (2), vanillin (3), gallic acid (4), caffeic acid (5), p-sitosterol (6), p-hydroxy-benzaldehyde (7),
and ferulic acid (8). Conclusion Compounds 2 and 7 are first obtained from the plants of llex L., and compounds 1, 3, 4, and 8 are first

obtained from I. kudingcha.

Key words: llex kudingcha C. J. Tseng; llex L.; mateglycoside D; vanillin; gallic acid

145 llex kudingcha C. J. Tseng J& & & R4
JEFEN), Sk T e 5 K 1Y e S B TR e 11 245 FH AR
Z DI o sl N2y PR H,  RATE U
L IR 2D, REmOAHA. TS H L BR0E,
ZHTHIT RIS W HaR F0 s FIR e 55
SEM, AR R B D iR A Y, B a5
A, mE0O et ik =R L R
TER g ARSI M T AT TR 95% 2,
RS T, I R S RERAE g . RFLAM IR AT (5
. Sephadex LH-20 #& A if. il HPLC %573 &5
A FEILG 3 8 AME &, A S AL
JOURH 1 s e T X LA A W SR 5 A

Yk HHEA: 2010-03-22

mateglycoside D (1), WIHERE S (methyl caffeate,
2)\ FHEEE (vanillin, 3). % &1 (gallic acid, 4).
WIHERR (caffeic acid, 5)+ B-7F Sl (B-sitosterol, 6).
XPRHEEOEHEE (7) FIFELEZ (ferulic acid, 8). 1L
TG 2. 7T A EIRMNET BEY TS E], 1
CE 7/ NN N SR RV OINE 2 EE 7/ L R G EE
1 Zaph. 5

{8 ¥ Bruker ARX—300 Fl ARX—600 7! A% it Ht
PRIGIEAL; Waters LCT Premier XE Jiti4%; FL 2000
AR A G LIS AR AT A IR A 7D AR
B rEf T) T, 200~300 H); Sephadex LH-20
(Pharmacia 23 7] ); M GFoss-TLC 32 IR (52

TEEE N 2ot (1973—), B3, WHARE N, EBGERRE G R BRI AT, B, L, BSOS O R
Tel: (0898) 66988061 E-mail: zuowenjian2009@yahoo.com.cn
«BIWAEE T4&M  Tel: (024) 23986479 E-mail: wjh.1972@yahoo.com.cn



¢ ¥ % Chinese Traditional and Herbal Drugs 25 42% 2 13 201141 A *19.

5% H D) s ARG ) S Cambridge  Isotope
Laboratories, InC; A% 0 3 38 571 KL A% 350 4y 43 By 4t 5
Pl g A4 YMC Cog AHFE (250 mm X 10
mm, 5 pum); HPLC Fr AR R (il ali, Se 2y
M 2007 45 5 H I T-PhBH R 105 i, S0P 258K
24 25 AR B0 =5 8% 4 A W B2 5 52 5 T4 Hlex
kudingcha C. J. Tseng, &b fRA7FTILBH 25 RF 2R
R BT E (4’5 20070508)

2 REFMNE

T RAHM T 6 kg, H 95% 4 60 L
ISR 2 Y. Wk Rl A3 7 . FHIE /KR
B WK AMEE. S0 BERR OlE 1E T BEAEHL.
R e A2 (85 ) &R ERERF (i, Dl
T T - P B R R, PR 4 )2 . Sephadex
LH-20 #5545y 15 214549 2 (15 mg). 3 (2
mg). 4 (5mg). 5 (35mg). 6 (60 mg). 7 (3 mg).
8 (3mg). IF T EEAHUZ (640 g) & AKFLIJIE D-101
FEOEAR R LLIK, 30%. 70%. 95% LMVt . HL
70% LBk 62> 100 g, ARERAE I, LLA)-
FH R EVENT, T4 Sephadex LH-20 k(4 . 4%
HPLC %4> B 4ifh B, 73 2154 1 (6 mg).
3 GMEE

&M 1. gy, Liebermann-Burchard X
NEFHYE, Molish o S PEME . w20 JE it 45
[M-+Na] ‘m/z: 919.504 1, #41H 919.503 1, 4547
T 2 53 1 204 CazH760160 UV B KIS Ay 246
nm. *H-NMR (600 MHz, pyridine-ds) %145 H 7 4
HILF 55 0 1.25 (3H, s), 1.15 (3H, s), 1.08 (3H,
s), 1.05 (3H, s), 0.90 (3H, s), 0.87 (3H, s), 0.85 (3H,
s); 3 MM 5 3.22 (1H, dd, J = 12.0, 4.2
Hz, H-3), —M&EI {55 0 541 (1H, t, J = 3.0
Hz, H-12). *C-NMR (150 MHz, pyridine-ds) i,
0 176.5 4y 28 AL ERIEIKAS 5, PIAMRIRIE 5 6 122.9,
144.1 19 F 3R e RURRAE 1213 A7 XU 5 5, 0 88.8
N 3L A AE 5, HARE 5 A =i EY
B SRR, AW L I B 55 Skt
A0, T DUR T S R R -

'"H-NMR i, 64.88 (1H, d, J = 5.4 Hz) Kk
PLAARE R L 5715 55 0 6.31 (1H, d, J = 8.4 H2)
AR IR 5 Y, SR R T A
1 Bs 66.10 (IH, br s) kyEARER AL 5T, o6
1.61 (3H, d, J = 6.0 Hz) 4 fl =Wk 6/ {0 FHSELRFAE )+
fe'5 o PC-NMR ity B Ap (9 104.8), %

W (095.8) RIEZERE (0101.8) idthifs s . 45
SCHRAT IR, B KRS A B, AT LA A A
WA T 28 47, BT rigEes 3 7, RAHE
FEBTRARRE ) 202 L et &9 1 4K
3-O-a-L-rhamnopyranosyl(1—2)-a-L-arabinopyranosyl-
oleanolicfacid-28-O-B-D-glucopyranosyl ester (4] 1),
Bl mateglycoside D.

HO
(0]
HoHaC K
o]
HO
HO

HOHO

1 kAL s
Fig. 1 Structure of compound 1

WG 2. AOFIRE: A, 365 nm | W BTG
P¢6. "H-NMR (300 MHz, DMSO-dg) ', & 3.69
(3H, s) KHEEIL {5 6.28 (1H, d, J = 16.2
Hz, H-2) #167.06 (1H, d, J=16.2 Hz, H-3) h—4l
A T 55 : 0 6.77 (1H, d, J = 7.8 Hz,
H-2"). 6 7.01 (1H, dd, J = 1.2, 7.8 Hz, H-6") £/ 6 7.06
(IH, d, J = 1.2 Hz, H-5") M T —41 ABX i & &
4t; 6 9.30 (2H, br s) NI {55 . 7E NOESY
W, HO 5 OH [AZ #l 5 H-2H1 H-6'43 HH 5GAH
T ULHIRER 3 AR, KA Y 2 A
P 5 SO IR A 3, WAt A Y 2
Ay WA FA R

&Y 3. Ktaghd (PRI . —S&sk-a
A SN S, IR L. "H-NMR (300
MHz, DMSO-ds) &5 L T 7155 6 9.72
(1H,s), FHEIEH 155 63.82 (3H,s). {55 97.38
(1H, brd, J=8.1 Hz). §6.90 (1H, d, J = 8.0 Hz) A
5 7.34 (1H, brs) A ABX & R4, HRAAE =1
RHH . BC-NMR (75 MHz, DMSO-dg) J: 55.6
(-OCHs), 127.6 (C-1), 115.6 (C-5), 155.0 (C-3), 126.7
(C-6), 148.6 (C-4), 110.5 (C-2), 190.6 (-CHO), #)Z
Emerson S N HERFREEN A BUARSE, s 5 5
fikonr B — 1, W A 3 R R

&y 4. AT, =&AL B-EEL BT N
SRR, WL ERRAR N S TH-NMR (600 MHz,
DMSO-dg) d: 12.20 (1H, br s, COOH), 9.16 (3H, br s,



e20 e

¢ %% Chinese Traditional and Herbal Drugs

Ba2d F1H 20111 A

OH-3, 4, 5), 6.91 (2H, s, H-2, 6), H-NMR %#it 5 3¢
BT IR 2, WA 4 MR TR

& 5: Tk (MeOH). =&AL Ek-2k
OB N SR, SR B RS s R S
R BIPE, $RR TR A R . 'H-NMR (300
MHz, DMSO-dg) 45 H Xt s XAB & 14 S0+
55 06.16 (1H, d, J = 15.9 Hz, H-2), 7.40 (1H, d, J =
15.9 Hz, H-3) f1—41 ABX i & R &M 5 715 5
56.75 (1H, d, J = 8.2 Hz, H-5'), 6.96 (1H, dd, J = 8.2,
1.9 Hz, H-6'), 7.02 (1H, d, J = 1.9 Hz, H-2"). ¥ p{s
SR S A 3, HE s 5
WNHERR .

Y 6: TCEET i CaMEE- AT, mp 136~
138 ‘C. TLC fufx, 45 B-75 S Ment B ILi =, 7
3 MR RGN RE (80 MEERAY 6 4 B-
R

WEw 7. [tasrsh (PR, 254 nm T2
Pro SSULBR-BR LB RO R, AR
'H-NMR (300 MHz, CD;0D) ', §9.75 (1H, )4
FEJR 755 .06.91 (2H,d, J =8.4 Hz) fi157.78 (2H,
d, J=8.4Hz) NAK LA TEYS, nthay)
9 LA-BACTERR . Kb 7 (1 TH-NMR %5 5 5
Rk A — B, B e A 7 RS T

e 8: RISy (FEE), mp 173~174
Co = H M- RN R BAYE, R R IEAT
E, WH RN R, A RELAAE.
'H-NMR (300 MHz, DMSO-dg) 145 ¥ 5L 5 115
5 612.34 (1H, s), MRl 115 5 6 9.55 (1H, s),
AL 759 0 3.81 (8H, s). 6 7.49 (1H, d, J =
15.9 Hz, H-8) #1 6 6.37 (1H, d, J = 15.9 Hz, H-7)
— 2 e A5, 0 6.78 (1H, d, J = 8.1 Hz,
H-5), 7.08 (1H, br d, J = 8.2 Hz, H-6) F16 7.28 (1H ,
brs, H-2) #l—41 ABX fli& 255, #rtbadh
T A HUCORI . )2 Emerson N 7R FR 2
XA EAREE,  FLAGE S S Saihon e A5,
et &) 8 ABTELIR .

it HoWMiEmIRL T TRFHERA
A M.
B3 30k

[1] VLomfrEesspe. i RRed M), Bt bifg: BigR}
2R AR H R AL, 1986.

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Ouyang M A, Yang C R, Chen Z L, et al. Triterpenes and
triterpenoid glycoside from the leaves of llex kudincha
[J]. Phytochemistry, 1996, 41(3): 871-877.

BRBHEH 22, BEORAR, TAEtH, & —di Knh&&H4 1/
T TAEH K 1 NMR #F50 [0 #i2de, 2001,
18(2): 155-160.

Ouyang M A, Wang H Q, Chen Z L, et al. Triterpenoid
glycoside from the leaves of llex kudincha [J].
Phytochemistry, 1996, 43(2): 443-445.

Ouyang M A, Wang H Q, Liu Y Q, et al. Triterpenoid
saponins from the leaves of llex latifolia [J].
Phytochemistry, 1997, 45(7): 1501-1505.

Tang L, Jiang Y, Chang H T, et al. Triterpene saponins
from the leaves of llex kudincha [J]. J Nat Prod, 2005,
68(8): 1169-1174.

Keiichi N, Toshio M, Hirashi N. Triterpenoids of llex
kudincha, ilekudinols A, B and C, as ACAT inhibitors [J].
J Nat Prod, 1999, 62(8): 1128-1133.

Keiichi N, Toshiyuki F, Toshio M, et al. Activity-guided
isolation of triteipenoid acyl CoA cholesteryl acyl
transfease (ACAT) inhibitors from llex kudincha [J]. J
Nat Prod, 1999, 62(7): 1061-1064.

WIMEDS, Tl Tt 25k & A2 o oo (0],
rBE 2 B 24k, 2002, 9(4): 33-34.

BNV, BB, R, A TR T AR R i R
5y U] =rErEYrsT, 2002, 24(3): 406-408.

AP, TG BN T A4 2 e i 5T [3]. Wt
RNV AR, 1996, 15(4): 60-64.

FOOME Ry . W TR N R A SRR [J]. AR g
1999, 1: 8.

Vi, B SRR T R R T A N B
B S il E [J]. R o R 5@ EERTAT, 2000, 17(2):
32-33.

Sugimoto S, Nakamura S, Yamamoto S, et al. Brazilian
natural medicines. 1ll. Structures of triterpene oligo-
glycosides and lipase inhibitors from mate, leaves of llex
paraguariensis [J]. Chem Pharm Bull, 2009, 57(3):
257-261.

Li JR, Bai Y J, Wang B, et al. A monoterpene glycoside
from Ehinacea purpurea [J]. J Chin Pharm Sci, 2003,
12(4): 181-183.

RIGH, TG, KRBT D SEWIAL 2 o F 5T
(I1) []. %220 2441, 1991, 12(11): 1469-1472.
A&, B, PRl PR ER AL 2 3 IR T
[91. # 2y, 2003, 34(1): 4-6.

SR, BOUE, EUKRR, SE. I KA R BT ST
[9]. *%E2y, 2010, 41(2): 198-201.

AR OB &, SR SOE ARSI )
[J]. YRBHZGRIRE 224, 2005, 22(4): 271-272.

XIWIEE, A, B, & RIHIAL RIS
[3]. VEPBHZ4REK 2244, 2005, 22(2): 103-104.



