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Chemical constituents in root barks of Lycium chinense
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Abstract: Objective To study the chemical constituents from the root barks of Lycium chinense. Methods The chemical
constituents of EtOAc fraction from 95% ethanol extract of L. chinense were isolated and purified by chromatography on silica gel,
Sephadex LH-20, and ODS. Their chemical structures were identified on the basis of physicochemical properties and spectroscopic
data. Results Twelve compounds were isolated and identified as N-trans-coumaroyltyramine (1), N-trans-feruloyltyramine (2),
dihydro-N-cafteoyltyramine (3), apigenin (4), ferulic acid (5), p-hydroxycinnamic acid (6), 3-hydroxy-1-(4-hydroxyphenyl)-1-
propanone (7), 3, 4-dihydroxybenzenepropionic acid (8), 3, 4-dihydroxybenzenepropionic acid methyl ester (9), p-hydroxy-benzoic
acid (10), 4-methoxy salicylic acid (11), and nicotinic acid (12). Conclusion Compounds 8 and 9 are two new natural products, and
compounds 1, 6, 11, and 12 are obtained from this plant for the first time.
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(N-trans-coumaroyltyramine, 1)+ JxxX-N-Fi] 2 Bk
[l (N-trans-feruloyltyramine, 2). —ZWiIHERE & i
(dihydro-N-caffeoyltyramine, 3). J7=¢ % (apigenin,
4). [MEL1R (ferulic acid, 5). X FHHF TR
(p-hydroxycinnamic acid, 6). 3-Ffdt-1-(4-FrHoK
He)- N -1-  [3-hydroxy-1-(4-hydroxyphenyl)-1-
propanone, 7] 3,4- _FRILIKNIR (3, 4-dihydroxy-
benzenepropionic acid, 8). 3, 4- " FRILIR AR HI i
(3, 4-dihydroxybenzenepropionic acid methyl ester,
9). XFRILKHE (p-hydroxy-benzoic acid, 10).
4-FEHIFLK IR (4-methoxy salicylic acid, 11)-
% (nicotinic acid, 12). 7, L&Y 8. 9 AT
RERFW), B 1 6 11 J 12 g IR iZ A YY)
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AV—300 MHz S IHRIX (EE Bruker
/A]); LCQ Advantage MAX it (3% [F Finnign
/> ); Sephadex LH-20 A% (23 A4 K} (Fif . Pharmacia
Aw)); ODS FEHER B (SE[E Merck AH]); HiD
TR CF B ) 770D g ail e LR
HEARLD,

SEUG P FHb B S 298 T 2013 4F 4 AW E T M
TG 2p T s, bl B v K2 24 25 B Jo] D e 4%
Y8 MBI MIAC Lycium chinense Mill. 1T
PR
2 RBSSE

HoFy B 2HE 30 kg Kafie, Tl 8 5 95% L K]
TP 3 IR, BEX 2 h, BB, AIF 3 IRARHUE, R
JRRATEAHEE 1400 g, RE PG KR
I MR S5 BERR CBRAE,  [RDfs
G AFAT AL ) (150 @) ST (230 gD+
MBS IR CEEAEEY) (70 @) FEBEIR CHEAEHA) (70 @)
CERERLAE TG 2, LUE5-HEE (100 & 0—0 & 100D
BEFEVENE, 22 TLC il 5 & 71330 8 AMfH4l 5. L
L, 4l A ZE S5 ) Sephadex LH-20 #ER AT
i, HELEY 7 (7mg). 10 (100 mg) 112 (20
mg). 455 B SRERAE g5 5, LUSU7- P G
PEME (50 1 1-0 © 100D, TLC A&illjG & I)F5 5] 2 4
W4y (Fr. B-1~2), Fr. B-1 4 Sephadex LH-20 ¢/i%
Feth i, 3514654 (8 mg). 6 (50 mg) 113
(15 mg); Fr. B-2 & 45§43 214654 2 (200 mg).

417y C StElerE iy, LLED-INE] (50 :
1—0 : 1000 BBV, 1521 F 4 Sephadex
LH-20 &, SEhE% 1 (10 mg). 3 (12
mg). 5 (800 mg) Al 11 (10 mg). 4145 D £ A
ODS #:tail & Sephadex LH-20 &EBAE (01, 153
A 8 (40 mg) A9 (500 mg).
3 KT

E 1. WERK (TR, ESI-MS m/z: 282
[M—H], & AN 7 7 &l 283. 'H-NMR
(300 MHz, CsDsN) 6: 8.49 (1H, d, J = 15.6 Hz, H-7),
7.90 (2H, d, J = 8.6 Hz, H-2, 6), 7.61 (2H, d, J = 8.6
Hz, H-3, 5), 7.51 (2H, d, J = 8.6 Hz, H-2, '), 7.44
(2H, d, J = 8.6 Hz, H-3', 5"), 7.23 (1H, d, J = 15.6 Hz,
H-8), 4.24 (2H, dd, J = 13.3, 6.9 Hz, H-8), 3.37 (2H,
t, J = 7.2 Hz, H-7); "C-NMR (75 MHz, CsDsN) &:
127.3 (C-1), 130.3 (C-2), 116.6 (C-3), 160.8 (C-4),
116.6 (C-5), 130.3 (C-6), 140.5 (C-7), 119.8 (C-8),
167.1 (C-9), 130.8 (C-1"), 130.7 (C-2"), 117.0 (C-3"),
157.7 (C-4"), 117.0 (C-5"), 130.7 (C-6"), 35.9 (C-7"),
42.3 (C-8). ZEBUL MG R, 454 SCimInia s,
BEEY 1 A - N-XHR I B 4

&Y 2. HERAK (FED, ESI-MS m/z: 312
[M—H] , #fiEtimix s 7RE N 313. 'H-NMR
(300 MHz, CD;0D) 6: 7.31 (1H, d, J = 15.5 Hz, H-7),
6.87 (1H, d, J= 1.5 Hz, H-2), 6.84 (2H, d, J = 8.0 Hz,
H-2', 6'), 6.65 (1H, dd, J = 8.0, 1.5 Hz, H-6), 6.60 (1H,
d, J= 8.0 Hz, H-5), 6.58 (2H, d, J = 8.0 Hz, H-3', 5"),
6.28 (1H, d, J = 15.5 Hz, H-8), 3.61 (3H, s, 3-OCH3),
3.31 2H, d, J=7.3 Hz, H-8'), 2.57 (2H, t, J= 7.3 Hz,
H-7); “C-NMR (75 MHz, CD;0OD) ¢: 128.2 (C-1),
111.5 (C-2), 149.6 (C-3), 149.1 (C-4), 116.5 (C-5),
123.3 (C-6), 142.2 (C-7), 118.7 (C-8), 169.2 (C-9),
131.3 (C-1"), 130.8 (C-2), 116.3 (C-3'), 156.7 (C-4),
1163 (C-5'), 130.8 (C-6"), 35.7 (C-7'), 42.5 (C-8'), 56.3
(3-OCHy). ZiAULLAER, & 3cmkipass, %
SENA 2 2 S - N-F B B e

&) 3. SEEMIRY), ESI-MS m/z: 300 [M—
H], i HAMIX 4 7 A 301. 'H-NMR (300
MHz, CD;0OD) 6: 6.87 (2H, d, J = 8.5 Hz, H-2, 6),
6.69 (2H, brs, H-3', 5"), 6.65 (1H, d, J = 8.1 Hz, H-5),
6.64 (1H, d, J = 1.9 Hz, H-2), 6.47 (1H, dd, J = 8.1,
1.9 Hz, H-6), 3.24 (2H, t, J = 7.2 Hz, H-8'), 2.73 (2H,
t,J=7.5 Hz, H-7), 2.60 (2H, t, J = 7.5 Hz, H-7'), 2.37
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(2H, t,J = 7.5 Hz, H-8); >C-NMR (75 MHz, CD;0D)
. 133.8 (C-1), 116.5 (C-2), 144.4 (C-3), 146.0 (C-4),
116.7 (C-5), 120.8 (C-6), 32.3 (C-7), 39.3 (C-8), 175.5
(C-9), 131.3 (C-1"), 130.7 (C-2'), 116.2 (C-3"), 156.4
(C-4'), 116.2 (C-5'), 130.7 (C-6"), 35.5 (C-7"), 42.2
(C-8) LU BE R, gha e iR, %
WA 3 0 kB

G 4 R EOEHIRES B (LD, ESI-MS m/z:
269 [M—H] ", ffi i HAX 2 7 ik 270. 'H-NMR
(300 MHz, DMSO-dg) 6: 7.92 (2H, d, J = 8.8 Hz,
H-2', 6), 6.92 (2H, d, J = 8.8 Hz, H-3, 5'), 6.77 (1H,
s, H-3), 6.47 (1H, d, J = 2.0 Hz, H-8), 6.19 (1H, d, J =
2.0 Hz, H-6); *C-NMR (75 MHz, DMSO-dg) J: 164.2
(C-2), 103.7 (C-3), 181.8 (C-4), 161.4 (C-5), 98.9
(C-6), 163.7 (C-7), 94.0 (C-8), 157.3 (C-9), 102.8
(C-10), 121.2 (C-1"), 128.5 (C-2"), 116.0 (C-3"), 161.2
(C-4"), 116.0 (C-5"), 128.5 (C-6"). LA LA EAEE,, 4
BRI RIEY, %t i 4 R,

EW 5. AOEPIRES S (TR, ESI-MS m/z:
193 [M—H], #fi & HAI 4> 7 84 194, 'TH-NMR
(300 MHz, CD;0D) 8: 7.62 (1H, d, J = 15.9 Hz, H-7),
7.11 (1H, d, J = 1.7 Hz, H-2), 7.02 (1H, dd, J = 8.2,
1.8 Hz, H-6), 6.80 (1H, d, J = 8.2 Hz, H-5), 6.29 (1H,
d, J=15.9 Hz, H-8), 3.85 (3H, s, 3-OCH;); "*C-NMR
(75 MHz, CD;0OD) 8: 127.8 (C-1), 116.5 (C-2), 150.5
(C-3), 149.3 (C-4), 115.9 (C-5), 124.0 (C-6), 147.1
(C-7), 111.8 (C-8), 171.1 (C-9), 56.5 (3-OCH3). 45ty
PLEAS R, e ki sdn®, et s i
Pl B -

&M e: HERAR (HEE, ESI-MS m/z: 163
[M—H], i@ LHixt s 7FEN 164. '"H-NMR
(300 MHz, CD;0D) 8: 7.65 (1H, d, J = 15.9 Hz, H-7),
7.42 (2H, d, J = 8.6 Hz, H-2, 6), 6.80 (2H, d, J = 8.6
Hz, H-3, 5), 6.27 (1H, d, J = 15.9 Hz, H-8); “C-NMR
(75 MHz, CD;0D) 8: 127.3 (C-1), 131.2 (C-2), 116.9
(C-3), 161.2 (C-4), 116.9 (C-5), 131.2 (C-6), 146.8
(C-7), 115.7 (C-8), 171.2 (C-9). L&A FAE R, 44
SCHRIEEE, SR E Y 6 AXTRIEE TR .

WE 7. HEMIRY), ESI-MS m/z: 165 [M—
H], s HA 2> 7 166, 'H-NMR (300
MHz, CD;OD) 6: 7.90 (2H, d, J = 8.8 Hz, H-2', 6),
6.85 (2H, d, J = 8.8 Hz, H-3', 5'), 3.93 2H, t, J = 6.2
Hz, H-2),3.15 (2H, t, J = 6.2 Hz, H-3); "“C-NMR (75

MHz, CD;0D) &: 199.9 (C-1), 41.8 (C-2), 59.0 (C-3),
130.4 (C-1'), 132.0 (C-2'), 116.4 (C-3"), 164.0 (C-4),
116.4 (C-5"), 132.0 (C-6). £+ VA EAG R, 4543k
POBEEAE, BE AW T N 3-FRIE-1-(4- AL
HE)- -1 .

5 8: FEEMPIRY), ESI-MS m/z: 181 [M—
H], i AR > TR 182. "H-NMR (300
MHz, CD;0D) 6: 6.76 (1H, d, J = 8.6 Hz, H-5), 6.72
(1H, d, J= 1.5 Hz, H-2), 6.53 (1H, dd, J = 8.6, 1.5 Hz,
H-6), 2.74 (2H, t, J = 7.5 Hz, H-8), 2.53 (2H, t, J=7.5
Hz, H-7);: “C-NMR (75 MHz, CD;OD) §: 133.8
(C-1), 116.5 (C-2), 143.7 (C-3), 145.3 (C-4), 116.4
(C-5), 120.8 (C-6), 30.9 (C-7), 36.7 (C-8), 177.8
(C9)e AU LER, St 8 4 3, 4- 53t
RN .

e 9: FOHRY), ESI-MS m/z: 195 [M—
H], i HAMIX 5 7N 196, 'H-NMR (300
MHz, CD;0D) &: 6.71 (1H, d, J = 8.0 Hz, H-5), 6.67
(1H, d, J = 2.0 Hz, H-2), 6.50 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 3.60 (3H, s, -OCH;), 2.74 (2H, t, J = 7.6 Hz,
H-8), 2.52 (2H, t, J = 7.6 Hz, H-7); “C-NMR (75
MHz, CD;OD) &: 133.6 (C-1), 116.4 (C-2), 144.4
(C-3), 145.9 (C-4), 116.5 (C-5), 120.6 (C-6), 31.2
(C-7), 36.8 (C-8), 175.5 (C-9), 51.1 (10-OCH3). 4ty
DL, e b5 9 O 3, 4- RN IR g -

AW 10: EEMARY), ESI-MS m/z: 137 [M—
H], i MR 4> TR G 138. "H-NMR (300
MHz, CD;0D) &: 7.90 (2H, d, J = 8.6 Hz, H-2, 6),
6.84 (2H, d, J= 8.6 Hz, H-3, 5); "*C-NMR (75 MHz,
CD;0D) &: 122.9 (C-1), 133.1 (C-2), 1162 (C-3),
163.4 (C-4), 116.2 (C-5), 133.1 (C-6), 170.5 (C-7) 4
HULEAE R, o ScadiE R, Skt 10
NRFRIEIE R .

EY 11 JAERK (FED, ESI-MS 45
m/z: 167 [M—H], #fiE AN 70 e A 168,
'H-NMR (300 MHz, CD;0D) &: 7.71 (1H, d, J = 9.3
Hz, H-6), 6.41 (1H, dd, J = 9.3, 2.4 Hz, H-5), 6.38
(1H, d, J = 2.4 Hz, H-3), 3.76 (3H, s, 4-OCH3);
BC-NMR (75 MHz, CD;0D) J: 106.8 (C-1), 165.4
(C-2), 101.7 (C-3), 167.1 (C-4), 108.0 (C-5), 132.9
(C-6), 173.5 (C-7), 56.0 (4-OCH;). &L EAEK,
S A SCIRIRE R, St A 11 O 4-F AL
KR -
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G 12: BOEHIRES  (FEE, ESI-MS m/z:
122 [M—H], #fi 58 HA 40 7 5 123 "H-NMR
(300 MHz, CsDsN) 6: 9.69 (1H, d, J = 1.5 Hz, H-2),
8.87 (1H, dd, J = 4.8, 1.7 Hz, H-6), 8.54 (1H, dt, J =
7.9, 1.9 Hz, H-4), 7.41 (1H, brs, H-5); “C-NMR (75
MHz, CsDsN) §: 151.5 (C-2), 127.2 (C-3), 137.8
(C-4), 124.4 (C-5), 154.3 (C-6), 166.5 (C-7). ZE4LA
FARE, gaSoaE R, St aw 12
JHIR -
4 it

KBTS H B Bz (ISR £ B AT T 4 22 B
WS, EIFSE T 12 MEE Y, Hrh Ak
44 (1~3. 12), FEIR 1A (@, FEIRNZFER
54 (5~9), By 24> (10, 11). 7E5 B33
EY, 3, 4-ZRHNNR I 3, 4- 5K IR
FRR A BT R AR W) T AN SCRRFRGE T iy e v
T8 o — S E eI e R A L e, SR
5~10 pg/mL wh BEPHAS 1 LR R I A4 1 — 2 4%
AR W B g gy, ATt 2 R A,
X HCREAT BEIIVR AN AL 252 1 o0 R 24 BVE PR T, A1
BENFRIVE 235G E), I R A S AR}
A
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