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WE: BRY AFRHE K Lycium chinense 9L F .5, ik RABRIARE SR 00 & S 0RMITH B i, &
VERRACH T Ak R B RATEME R BR 5 B3 8 MLs 4, PP saikolignanoside A(L), # B % 3 (scopolin, 2), 7T
# 8% (ferulic acid, 3), 4-# % X W 8 (4-hydroxy-benzoic acid, 4), 3-# A -1-G-FTA L 4L -F X)) R L-1-8
(3-hydroxy-1-(4-hydroxy-3-methoxyphenyl)propan-1-one, 5), R X.-N-vnwkBtE Iz (trans-N-caffeoyltyramine, 6), K X.-N-F
I BLES e (trans-N-feruloyltyramine, 7), = &wkBLES (dihydro-N-caffeoyltyramine, 8), #5i® &4 1, 5, 7 A AR
MNIZ B T o BT E]
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Chemical Constituents from Lycii Cortex

LI Xingnuo, CHU Chu, MAO Huiqiong, TONG Shengqiang, CHENG Dongping, YAN Jizhong*(College of
Pharmaceutical Science, Zhejiang University of Technology, Hangzhou 310014, China)

ABSTRACT: OBJECTIVE To study the chemical constituents from Lycii Cortex. METHODS The compounds were isolated
by various chromatographic methods and identified by spectroscopic analysis. RESULTS Eight compounds were isolated and
their structures were identified as saikolignanoside A (1), scopolin (2), ferulic acid (3), 4-hydroxy-benzoic acid (4), 3-hydroxy-
1-(4-hydroxy-3-methoxyphenyl)propan-1-one (5), trans-N-caffeoyltyramine (6), trans-N-feruloyltyramine (7), dihydro-N-
caffeoyltyramine (8), respectively. CONCLUSION Compounds 1, 5 and 7 were isolated from the genus Lycium for the first time.

KEY WORDS: Lycii Cortex; chemical constituents; structural identification

Wiy B2 o B MR (Lycium chinense Mill.)
a7 B MIAC (Lycium barbarum L) TR, &
WHh Mz —. HIEFE, Wi, RAwmRE,
TEM 2D, FER TP A B2 BT
iRz, mey Py AR L Tk
SRIEATHE AR 8 MEY), Tk B s A
2y W % 5E k) saikolignanoside A(1), £ B #5 1
(scopolin, 2), BZLME (ferulic acid, 3), 4-FRFEK
F IR (4-hydroxy-benzoic acid, 4), 3-F£3-1-3-FH4
B 4o 3 5 - R L )- O3 -1- W (3-hydroxy-1-
(4-hydroxy-3-methoxyphenyl)propan-1-one, 5), %
S -N-WNHERE % % (trans-N-caffeoyltyramine, 6), X
3 -N-Pi] B BE 1% % (trans-N-feruloyltyramine, 7), —.
SN HER % i% (dihydro-N-caffeoyltyramine, 8).
G 1, 5, 7 M ERMNZERD T o e 3,
SR AL 1.

1 FE5RF
Agilent 1100 il £ 2 i R AH (4 3% 4%, HP

Chemstations ZbH AR5 B 2RI A PR A F);
Waters 2695 73 #1 2 fa A50BAH (35 A (36 [H Waters 2>
7] ); Finnigan-MAT-95 74 )it 3% {% (& [ Thermo
Scientific A )); Bruker AVANCE I 7Y f2 L4 8 1%
{(TMS A W#HxR, Hit: Bruker A7), 500 MHz); #F
O K (100~200 )R 2 (38 4k e 1) A 75 5
AL L) P b . (G, fEE Merck A ),
AR A oA e M J 25 B A BN IE K
HEERAWHR AR, MRS EN Lycium
chinense Mill., FAFARAE T WL TR 222524 Bt o
2 ERENE

M B TR 5.0 kg, 28 70%IK LR AL
PR3 IR, BRHR 2h, AIFRREUGH, IRARINRE .
LA D101 K AL B A4 I 23 585, HIHIZK S 30% 50%
70%- 95% LM VEN, VEMBIARAaTSF 30%MEU i &
5y 42.8 g5 S0%NEVEIE S 15.7 g5 T0%BEHE 4>
26.1 g3 95%MWELEME 4> 5.7 go 30% LB 4>
ZAEAT O 73 2, LS be-HEE(20 ¢ 1~1 1 1)

YEZ G 2470, Y, Wk, YHF Tel: (0571)88320613  E-mail: li_xingnuo@yahoo.com.cn  BIS{EE: Bigdk&, W, L, 3%  Tel:
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WURPEIE, WRAEVEER, IEAHKEZHT 10 0 1 30k
JiE 4 5 2% kA €8RS (G A 1 e B
0—25 min, HERE 15—75%, J#i#: 8 mL'min")
oy, ditk, HAMEY 1S me); MR
BT 8 1 00 VR M4 1 28 v 2 A i (€23 4 1
Hy: WFE 0—10—30 min, FEERE 20—35—-55%,
P 10 mL-min I B . ditk, HELEY 2
(16 mg), 3(12 mg), 4(15 mg). 50% ZMEEVES &k

OH on

1 fb&i 1~8 &
Fig 1 The structures of compounds 1-8

3 HHIEE
31 thawl

108 A, [a]d' +28.0°(c 0.125, MeOH), Molish
BN BAPE . ESI-MS(m/z): 521[M-H]; 'H-NMR
(DMSO-ds, 500 MHz)d: 6.63(1H, d, J=1.0 Hz,
H-2), 6.54(1H, d, J=7.5Hz, H-5), 6.44(1H, dd,
J=1.0, 7.5 Hz, H-6), 2.91(1H, dd, J=5.5, 14.0 Hz,
H-7a),2.65(1H, dd, J=9.0, 14.0 Hz, H-7b), 3.80(1H,
m, H-8), 3.62(1H, m, H-9a), 3.48(1H, m, H-9b),
6.90(1H, br s, H-2"), 6.89(1H, br s, H-6'), 6.47(1H,
d, J=15.5 Hz, H-7), 6.30(1H, dt, J=5.0, 15.5 Hz,
H-8'), 4.10Q2H, d, J=5.0 Hz, H-9'), 3.64(3H, s,
3-OCH3), 3.75(3H, s, 3'-OCHs), 4.64(1H, d,
J=7.0Hz, H-1"), 3.26(1H, m, H-2"), 3.18(2H,
m, H-3", 4”), 3.00(1H, m, H-5"), 3.59(1H, m,
H-6"a), 3.48(1H, m, H-6"b). "*C-NMR(DMSO-dy,

- 806 - Chin JMAP, 2012 September, Vol.29 No.9

28 S B (g 4t b . 1] 0530 min, H
MR P 20—56%, Vid: 10 mL-min ")/ 89 4l
b, 138LAY) 5(6 mg). 70% L BEVEN /3 2 HE
O3, DL SR IIE(40 & 1~5 0 DT,
IEAHAEZHT 30 01 F 20D Bid 28 i OB AH i
(T RE5A Jy 6] 0—45 min, FFEKIE 40—85%,
Vi 10 mL-min )l &40 &, dite, BELEY 6
(8 mg), 7(10 mg), 8(7 mg). HLAWEFIILIE 1.

H3CO SN COOH
%H o o Xo WOH /@/
OH HO HO

125 MHz) d: 131.9(C-1), 113.0(C-2), 147.5(C-3),
144.5(C-4), 115.3(C-5), 121.4(C-6), 37.7(C-7),
41.1(C-8), 65.2(C-9), 133.6(C-1), 108.3(C-2"),
152.1(C-3"), 143.3(C-4"), 138.4(C-5"), 118.2(C-6'),
129.2(C-7"), 130.3(C-8'), 62.0(C-9), 103.9(C-1"),
74.8(C-2"), 77.1(C-3"), 70.0(C-4"), 76.8(C-5"),
61.3(C-6"), 55.8(3-OCHs), 56.3(3-OCHj3). LA I
HlE 5 ScmapiE ™ — %, S e xhaEmh
saikolignanoside A,
32 ey 2

HEM K, Molish KMV FHYE. ESI-MS(m/z):
353[M-H] : 'H-NMR(DMSO-d;, 500 MHz)s :
6.33(1H, d, J=9.5 Hz, H-3), 7.96(1H, d, J=9.5 Hz,
H-4), 7.29(1H, s, H-5), 7.15(1H, s, H-8), 5.08(1H,
d, J=7.0 Hz, H-1"), 3.81(3H, s, 6-OCH3). *C-NMR
(DMSO-dg, 125 MHz) : 113.4(C-3), 144.4(C-4),
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109.8(C-5), 146.1(C-6), 150.0(C-7), 103.1(C-8),
149.0(C-9), 112.4(C-10), 99.8(C-1"), 73.2(C-2'),
77.2(C-3"), 69.8(C-4"), 76.8(C-5"), 60.8(C-6'),
56.2(6-OCHz). LA b ¥4 55 SChk R 18 P 3 A —
B, WOEE R A Y N R B (scopolin) .
33 HHEW3

F {4, mp 150~152 °C . 'H-NMR(DMSO-ds,
500 MHz) 6: 7.32(1H, d, J=1.5 Hz, H-2), 6.78(1H,
d, J=8.0 Hz, H-5), 7.11(1H, dd, J=1.5, 8.0 Hz,
H-6), 7.54(1H, d, J=15.5 Hz, H-7), 6.48(1H, d,
J=15.5 Hz, H-8), 3.81(3H, s, 3-OCH3). C-NMR
(DMSO-d;, 125 MHz) 6: 127.5(C-1), 116.5(C-2),
149.9(C-3), 151.3(C-4), 117.4(C-5), 125.1(C-6),
146.9(C-7), 113.2(C-8), 168.6(C-9), 57.7(3-OCHj).
HHle 5 SCiRAR B A 8, SRS
H BB PR (ferulic acid).
34 ka4

0 A4, mp 210~211 °C, =4U4bik-2kE1k
PR BB, VR R A S N B . "TH-NMR
(DMSO-d;, 500 MHz) 6: 7.79(2H, d, J=8.5 Hz,
H-2/6), 6.82(2H, d, J=8.5 Hz, H-3/5). *C-NMR
(DMSO-dy, 125 MHz) 6: 121.5(C-1), 131.5(C-2/6),
115.1(C-3/5), 161.6(C-4), 167.2(C-7), H¥#H 5
SCRRIRIEDI A — B, M R A 450k
2K % (4-hydroxy-benzoic acid).
35 HHEM5

WO MR ) . ESI-MS(m/z) - 195[M-H] ;
'H-NMR(DMSO-d;, 500 MHz)s: 7.44(1H, d, J=
1.5 Hz, H-2), 6.87(1H, d, J=8.0 Hz, H-5), 7.52(1H,
dd, J=1.5, 8.0 Hz, H-6), 3.062H, t, J=6.0 Hz,
H-8), 3.75Q2H, t, J=6.0 Hz, H-9), 3.82(3H, s,
3-OCH3) . "“C-NMR(DMSO-ds, 125 MHz) §:
130.8(C-1), 113.1(C-2), 149.1(C-3), 153.6(C-4),
116.9(C-5), 125.0(C-6), 199.2(C-7), 42.9(C-8),
59.2(C-9), 57.6(3-OCHs). FLHR 55 SC k4R
FEA—Z, BMUSEREY N 3-FRKE-1-3- A
-4-F8 - R KL )- A JE - 1- [ (3-hydroxy-1-(4-hydroxy-
3-methoxyphenyl)propan-1-one).
36 theY6

TG E K K o ESI-MS(m/z): 300[M+H] ™ ;
"H-NMR(DMSO-d;, 500 MHz)s: 6.94(1H, d, J=
1.5 Hz, H-2), 6.74(1H, d, J=8.0 Hz, H-5), 6.83(1H,

I BLACR HT 25%% 2012 4F 9 H 5T 29 4545 9 M

dd, J=1.5, 8.0 Hz, H-6), 7.22(1H, d, J=15.5 Hz,
H-7), 6.32(1H, d, J=15.5 Hz, H-8), 7.01(2H, d,
J=8.0 Hz, H-2'/6"), 6.68(2H, d, J=8.0 Hz, H-3'/5"),
2.64(2H, t, J=7.5Hz, H-7"), 3.32(2H, dd, J=7.5,
13.0 Hz, H-8'). "C-NMR(DMSO-ds, 125 MHz) 6:
126.4(C-1), 113.9(C-2), 145.6(C-3), 147.4(C-4),
115.8(C-5), 120.3(C-6), 139.0(C-7), 118.5(C-8),
165.4(C-9), 129.6(C-1"), 129.5(C-2/6"), 115.1(C-3'/5"),
155.6(C-4"), 34.4(C-7"), 40.7(C-8"). UL L%¥i 5
SCHRIRIET 8, W A A R R K- N
Ik i )1 (trans-N-caffeoyltyramine).
37 tEMm T

M A . ESEMS(m/s): 314[M+H] s 'H-NMR
(DMSO-ds, 500 MHz) 6: 7.11(1H, d, J=1.5Hz,
H-2), 6.79(1H, d, J=8.0 Hz, H-5), 6.98(1H, dd,
J=1.5, 8.0 Hz, H-6), 7.32(1H, d, J=15.5 Hz,
H-7), 6.43(1H, d, J=15.5 Hz, H-8), 7.01(2H, d,
J=8.0 Hz, H-2'/6"), 6.68(2H, d, J=8.0 Hz, H-3'/5"),
2.64(2H, dd, J=7.0 Hz, H-7"), 3.32(2H, dd, J=17.0,
13.5 Hz, H-8'), 3.793H, s, 3-OCH;). “C-NMR
(DMSO-ds, 125 MHz) 8: 126.7(C-1), 111.0(C-2),
148.4(C-3), 148.0(C-4), 115.8(C-5), 121.7(C-6),
139.1(C-7), 119.1(C-8), 165.6(C-9), 129.7(C-1"),
129.6(C-2'/6") , 115.3(C-3'/5") , 155.7(C-4") ,
34.5(C-7"), 40.8(C-8'), 55.7(3-OCHs). L. L ¥¥
SRR E P A B, e iAol Rk
-N-[T B % % (trans-N-feruloyltyramine) o
38 &8

WA MARY . ESI-MS(m/z): 302[M+H]
"H-NMR(DMSO-d;, 500 MHz) d: 6.59(1H, d, J=
2.0 Hz, H-2), 6.63(1H, d, J=8.0 Hz, H-5), 6.43(1H,
dd, J=2.0, 8.0 Hz, H-6), 2.622H, t, J=7.0 Hz,
H-7), 2.27(2H, t, J=7.0 Hz, H-8), 6.96(2H, d,
J=8.0 Hz, H-2'/6"), 6.68(2H, d, J=8.0 Hz, H-3'/5"),
2.56(2H, t, J=7.5 Hz, H-7'), 3.18(2H, t, J=7.5 Hz,
H-8'). *C-NMR(DMSO-ds, 125 MHz) §: 132.3(C-1),
115.6(C-2), 143.4(C-3), 145.1(C-4), 115.8(C-5),
118.9(C-6), 30.7(C-7), 37.7(C-8), 171.7(C-9),
129.7(C-1), 129.6(C-2'/6"), 115.2(C-3"/5"), 155.7(C-4"),
34.5(C-7"), 40.7(C-8"). LA F¥#i 5 scmkRia™
FEAR =8, WOz A Y o i B
(dihydro-N-caffeoyltyramine).
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Kinetics on Extraction of Iridoid Glycosides from Ajuga Decumbens

WANG Wei', DAI Xiaoyanz(I.Department of Pharmacy, Hangzhou Third People's Hospital, Hangzhou 310009, China;
2.Zhejiang Chinese Medicine University, Hangzhou 310053, China)

ABSTRACT: OBJECTIVES To investigate kinetic characteristics of extraction process of iridoid glycosides from Ajuga
decumbens. METHODS  Colorimetric method was used to determine the contents of iridoid glycosides by water extraction.
The Fick's law of diffusion was used to establish the kinetics equation of iridoid glycosides extracting parameters. The extraction
was analyzed to obtain kinetics parameters, such as K (rate constant), £, (activation energy), and ¢, (half life). RESULTS The
experiments for extracting iridoid glycosides from 4. decumbens were studied under different conditions to evaluate the kinetic
equation based on Fick's first law of diffusion. Experimental data could match the kinetic equation with its apparent activation
energy as 45.18 kJ'mol™". CONCLUSION  The results show that the kinetics on the extraction of iridoid glycosides match the
first-order rate equation.

KEY WORDS: 4juga decumbens; iridoid glycosides; extraction; kinetics
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