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CHEN Dong-jie!, GUO Sheng', YI Yan-ling!, ZHANG Fang', DUAN Ran?, XU Pan', DUAN Jin-ao'

1. Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, National and Local Collaborative
Engineering Center of Chinese Medicinal Resources Industrialization and Formulae Innovative Medicine, State Administration
of Traditional Chinese Medicine Key Laboratory of Chinese Medicinal Resources Recycling Utilization, Nanjing University of
Chinese Medicine, Nanjing 210023, China

2. Ningxia Innovation Center of Goji R & D, Yinchuan 750002, China

Abstract: The Lycium genus (Solanaceae) is a kind of resource plant group with important medicinal value. Modern studies have
shown that the chemical constituents of the Lycium genus are various, including polysaccharides, carotenoids, amides and organic
acids. In recent years, with the deepening of the research on these chemical constituents, it was found that amides ws a kind of resource
chemicals worthy of attention and further study because of their diverse structural types and rich biological activities. In order to further
elucidate the chemical structure characteristics and biological activities of amides in the Lycium genus, 135 amides were summarized
in this research which were found in L. barbarum, L. chinense, L. yunnanense and L. ruthenicum, which could provide reference for
the efficient utilization of Lycium genus resources.
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Table1 Cinnamamide compounds from Lycium genus
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Fig.1 Cinnamamide compounds from Lycium genus
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PPTEALRE I TE R % . NBT iASiin g Wk
B AR B o ) N-I G-I EE R e (A7) e V-
I -mn e e (A25) PR BM B (ICso)
B %4 (16.19£1.05) pg/mL F (12.66+1.53)
pg/mL, B N-IIHE T P i 1) it s A4 28 %o 47 4 A
T 1 PR R 4% T B R 5 e 241

Bt 7238 R IS (R B0 8 A % 1 T R g
J7E AR A i 22 e, Wk RC AR B2 iy V- (o B-—
S HE R B i (A1) N-J 3K - i) 2 3 = i
(A13). N--PrZEBt &=k (A32) KM DPPH
LIS ICso {H 5 K NBT M43/ 1Cso 1EAH
Z 2%, RAREERES, HI FMAZE
FAE B0V, AS[R] e Y5 B AH [ 4k & P bt S8 A T 1A
fEANE, Wik T DPPH ¥E#HAT VR, MACAR 2
N-(o,B- = 20 W0 HE B ) s e CAT) ) ICso {H N
(61.242.3) umol/LBY, i = FE SR FiZ &4
f) 1Cso WA (21.1540.66) pmol/L 1531,
22 MRRBRFTHIER

RNE SN T E R MR S R, K
SR B S i I T i 3 B I | R A 42 IR
ATV 0 R WL PPN J7 1 22 9 5E /)N B
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Table 2 Neolignanamides compounds from Lycium genus
Gkl G KR i ZHEER
Bl (2)-3-{(2,3-E)-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxymethyl-2,3-dihydrobenzo[b] g R 30
[1,4] dioxin-6-yl}-N-(4-hydroxyphenethyl) acrylamide TEMRT E3 32
B2  (Z)-thoreliamide B T H ES 32
fikd MR 30
B3 (E)-3-{(2,3-E)-2-(4-hydroxy-3-methoxyphenyl)-3-hydroxy-methyl-2,3-dihydrobenzo[b] T EAMiI#C ES 32
[1,4] dioxin-6-yl}-N-(4-hydroxyphenethyl) acryl-amide i i85 30
B4  (E)-thoreliaide B T H ES 32
it i 50
B5 (2R, 3R, E)-3- [2, 3-dihydro-2-(4-hydroxy-3, 5-dimethoxyphenyl)-3-(hydroxymethyl)-1, 4-  #iid icd 50
benzodioxin-6-yl]-N-[2-(4-hydroxyphenethyl) ethyl]-2-propenamide
B6  (2,3-E)-3(3-Hydroxy-5-methoxyphenyl)-N~(4-hydroxyphenethyl)-7-{(E)-3-[(4-hydroxyphenethyl) i i35 30
amino]-3-oxoprop-1-en-1-yl}-2, 3-dihydro-benzo[b] [1, 4] dioxine-2-carboxamide
B7  (2,3-trans)-3-(3-hydroxy-5-methoxyphenyl)-N-(4-hydroxyphenethyl)-7-{(Z)-3-[(4-hydro-  HitZ R R 30
xyphenethyl)amino]-3-oxoprop-1-en-1-yl}-2,3-dihydrobenzo[b] [1,4] dioxine-2-
carboxamide
B8 Kt D it R 51
B9  fiCHEL E it R 51
B10  WHHEE K TR R 33
Bll (%)W H Rt TR R% 32-34
ES
B12  4-O-methylgrossamide T H M E 32
B13  Hiichtl C TR R 32,52
ES
Bl4 (£)-(7"S’, 8"R")-canabisine H TEMT Rk 34
BI5  (£)-(7"R’, 8"R")-canabisine H T H R 34
BI6  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl} phenyl)-3-(4- i i35 30
hydroxy-3,5-dimethoxyphenyl)-N-(4-hydroxyphenethyl) acrylamide
B17  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl} phenyl)-3- FAE i 29
(dihydroxy-methoxyphenyl)-N-(4-hydroxyphenethyl) acrylamide
B18  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl} phenyl)-3- FAE i 29
dihydroxyphenyl-N-(4-hydroxyphenethyl) acrylamide
B19  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl} phenyl)-3- FAE i 29
(hydroxy-methoxyphenyl)-N-(4-hydroxyphenethyl) acrylamide
B20  fifchils G fikd MR 32,51
B21  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl}-phenyl)-3-(4- TEMR ES
hydroxy-3-methoxyphenyl)-N-(4-hydroxyphenethyl) acrylamide FAE B 51
B22 R L TR R¥E 33
B23  (E, E)-N, N-dityramin-4, 4'-dihydroxy-3, 5'-dimethoxy-B, 3'-bicinnamamide TEMR R 33
B24  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl} phenyl)-3-(4- FAE B 30,51
hydroxy-3-methoxyphenyl)-N-(4-acetamidobutyl) acrylamide
B25  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl} phenyl)-3-(4- FAE B 30,51
hydroxy-3,5-dimethoxyphenyl)-N-(4-acetamidobutyl) acrylamide
B26  HfCHENE M TR R¥E 33
B27  ffcHiik F fiic iR 51
B28  lyciyunin =T Gicd 53
B29  KWRMEH: F TRM R% 34
B30  (&)-KWMHE E TRM R% 34
B3l  fIfchiis A TR R 52
B32  ffcHiii B TR R 52
B33  (E)-2-(4,5-dihydroxy-2-{3-[(4-hydroxyphenethyl)amino]-3-oxopropyl} phenyl)-3-(4- TEMRT ZEM 37
hydroxy-3, 5-dimethoxyphenyl)-N-(4-acetamidobutyl) acrylamide
B34  2-[(1E)-1-[[[4-(acetylamino)butyl] amino] carbonyl]-2-(4-hydroxy-3,5-dimethoxyphenyl)  z R #filfc R 53

ethenyl]-4,5-dihydroxy-N-[2-(4-hydroxyphenyl) ethyl] benzenepropan amide
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B20 R,=H R,=OH R,=OH  R,=H B22 R,=H R,=OCH; R;=OCH; R,=H
B21 R=H R,=OH R,=OCH, R,=H B23 R,=H R,=OH R;=OCH; R,=H

B24 R,=H R,=OCH; R;=OH R,=H
B25 R;=H R,=OCH; Ry=OH R,=OCHj
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Fig. 2 Neolignanamides compounds from Lycium genus
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Table 3 Lignanolamide compounds from Lycium genus

Eike] £ B LS A ZE R
Cl1 lyciumamide A LiiE et B 54
2 KEBEIZ G T E A Bu, % 32-33
C3 MRtz H LiiE et B 31,51
c4 (5-8)-dihydroxy-1-(3,4-dihydroxyphenyl)-N2, N3-bis(4- Fykd Mz 29
hydroxyphenethyl)-1,2-dihydronaphthalene-2,3-
dicarboxamide
C5 (5-8)-dihydroxy-1-(hydroxyl-methoxyphenyl)-N2,N3- LiiE et L5954 29
bis(4-hydroxyphenethyl)-1,2-dihydronaphthalene-2,3-
dicarboxamide
C6 7-hydroxy-1-(3,4-dihydroxyphenyl)-N2,Ns-bis(4-hydro- gt 5354 29,30,51
xyphenethyl)-6,8-dimethoxy-1,2-dihydronaphthalene- TE AT = 32-37
2,3-dicarboxamide
c7 1-(dihydroxyphenyl)-N2,N3-bis(4-hydroxyphenethyl)-(5 - Mitd L5954 29
8)-dimethoxy-1,2-dihydronaphthalene-2,3-
dicarboxamide
C8 1,2-dihydro-6,8-dimethoxy-7-hydroxy-1-(3,5-dimethoxy-4- Mitd 5354 51

hydro-xyphenyl)-N1,N2-bis-[2-(4-hydroxyphenyl)
ethyl]-2, 3-naphthalene dicarboxamide

9 ()-KMEBEE D TE M Fap, = 32-34
ZEAAT liss 53
clo e N T E AT P 33
Cl1  (%)-melongenamide D THE M R 34
Cl12  lycichinenamide Fc 5354 31
C13 Ml 1 Fkd L5954 51
Cl4  HMpicBElE T Fkd L5954 51
C15  23-naphthalenedicarboxamide-Ns-[4-(acetylamino) butyl]- P s L5954 30
1-(3, 4-dihydroxyphenyl)-1, 2-dihydro-7-hydroxy-No- = M i 53

[2-(4-hydroxyphenyl) ethyl]-6, 8-dimethoxy

OH
i \Q/ i /\/©/ h
HO.
o OH H A0 NH HO N
A~ N H
H;co NH o w@\ 1o : ¢
e} E
OO NH HO OH ~. O HN
" QL SN O T
OCHj; e} on HyCO = v\@\ ~o o~ OH
S OH OH

C1 Cc2

C4R=OH R,~H Ry=H R,~OH Rs=H R~OH R;=OH Rg=H  RyH
C5R;=OH R,=H R=H R,=OH Rs=OCH,0H Rs=H R;=H Rg=H Ro=H
C6R;=H  R,~OCH; R;=OH R,~OCH; Rs=H Re=OH R;=OH Rg=H  Ry=H
C7R,;=OCH; R,=H Ry=H R,~OCH; Rs=H RgH R~H RgOH Ry~OH

e

N
H

|
oH

c13 C14 R;=OCH; R,=OH Ry=OCH;
CISR=OH R,=OH R;=OCH,

B3 MCEEMAERELLEY

Fig. 3 Lignanolamide compounds from genus Lycium
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PR EL R AR MR A (RAW 264.7) 1EJTE 2 bE
(lipopolysaccharide, LPS) HIREL I i—4A L (nitric oxide,
NO) BHUKF-o HERIE, MG KE RAPIRE
PER223.25213133,37,50.53] [ 1550 2 2223050 1o 4k, 22 2

MIIEARE T 15 ANMAC B A T B e K A &
VI EAT T B s EVEAN . G AR Y 5 S0 45 R
KU EA AMMERR & 3,4- 25 AR 2514 1)
&Y RENS o2& T 40 JR g 5E, HR3R C-4 07 |
()32 i FR A J L Al O G 7 e W B Re i, oK

D1R,=0-Glc R,=H
D2 R,=0-Glc R,=OH
OH

R IL
(I)I H |
HN— N

N
Y

ﬁ

H
N
I
0@%}%1“—
N

ﬁ

e}

Zz

.

N\ Z

D4 HO

x4 MICEEVEHMORERELED
Table 4 Other amides of genus Lycium

T R HKIE AL ZE R
D1 cerebrosides A MR RSk 55
D2 cerebrosides B MIfd RSk 55
D3 lyciumins A Fifd MR 56
D4 lyciumins B Mifd MR 56
D5 lyciumins C Fifd MR 56
D6 lyciumins D Fifd MR 56

L

O
(o] u (l)l
LN

N
A b N
/
D5 HO :
OH
° IL
'N\nE ﬁ‘?
3 X
% NH

.

4 MIEBREMEMEBRERLLED
Fig. 4 Other amides of Lycium genus

T e Ak A 0 Hh B 2R R 1 41067 AU kA % 4
HEGE ) S M AR R o BLARIE TRV S5 SRR W], B
A S PR 225 4 ) B M A s 7 %o 470 98 T P R R A%
AR, FAT [ NP 2RI LA S — A E R 25
e (R BB e S A 6 P D 2 T LB B 55 PR B R T 1A
WA AW (cyclooxygenase, COX) FKjk AL+
COX-1 J& COX-2 #JZ 5 R NEAr M SAESI (114
FT1601, AT AR B2 ) N- (o, B- SN HERE) B % (A1)
ﬁ%@%ﬁﬂ%ﬂﬁ@ﬁ% 12-+ DR HE 13-ZFREE (phorbol
12-myristate 13-acetate, PMA) 753 [ RAW 264.7 41|

fah AT S IR & Ea (prostaglandin E2, PGE2) K/,
H 2RI, R aets @ i B N4 sME 5
PG c-Jun ZIE R UG FEE I E LT M,
CCAAT #5145 5 8 B(CCAAT enhancer binding
protein B, C/EBPB) FIHIHEY) & -1 (activator
protein-1, AP-1) [J#0E, Mm% PMA ST
RAW 264.7 4ilffirh COX-2 IFRIAERS, BREARIEM
QH 33]%)@ 5HR P 50 A 2 B s /) BB 2R e O — i

RUAFE IR KB B S )T, DA s
?’Hiﬁ%ﬂ‘éﬁﬂﬁ@.?ﬂgl:jﬂ?a%, AT 1 B i 40
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ST VEVEOY . WETTAS RAIZA 7 1 R K R
TWEVEDL THIAC 208 . AR ShSie 45 SRR W] e 415y
i) N-J AP BE RS -3-0- L 2 % (A14). (£)-
i B B % (B11) . (E,E)-N, N-dityramin-4.4'-dihydroxy-3,5"-
dimethoxy-,3"bicinnamamide (B23) K (+)- KFEMEZ D
(C9TE 20.0 pg/mL R FE T Ref% 2 2t LPS Hl¥
) B R4S, PR (5)-5e P G (B11D.
(E,E)-N,N-dityramin-4,4'-dihydroxy-3,5’-dimethoxy-
B,3'-bicinnamamide (B23) J(¥)-KFKEEfE D (C9)
BEFE 20.0 pg/mL FEHETJEEBRBCNE T #E
2 P G T

25 LSRR, BRSO B BRI RS T
LB AT 2 AH ) S e RE g . H RTIERE 2
Berp TARGNE LRI, SRR N SEI AR SCAIT 7T
2.3 FMmASIER

Fe IR AE & S BB RERE AL . T 0o S50 i
BRI R o 1 AR PR UL T b 5 P I
B R AT I IR 1, SR A N HepG2 i
RERU T A3-AL S VDRI et R LRES AT T ik
L O Qs 45 AR T 7 MEEMILE 10
mol/L ¥R T B A BRI IR e, 2 —DHET
KU T LGV B A E A0 A S =
(total triglyceride, TG) HITEME, HHHI(E)-2-(4,5-
dihydroxy-2-{3-[(4-hydroxyphenethyl) amino]-3-oxopropyl}
phenyl)-3-(4-hydroxy-3,5-dimethoxyphenyl)-N-(4-acetami-
do butyl) acrylamide (B25). (E)-2-(4,5-dihydroxy-2-{3-[(4-
hydroxyphenethyl) amino]-3-oxopropyl}phenyl)-3-(4-hydroxy-3-
methoxyphenyl)-N-(4-acetamidobutyl) acrylamide (B24) A
N-J 2-WMHERE RS e (A7) A 001 40 e pAy S I ] e
FE . 0 HAA RO RBEAT 7T R B, KRR =258
PR RO PR B AR DL R AR N=(a, - — W
Bl (A1 fIF M AEEEsR, H C-7/C-8 AL
B 2 ) AT BT i A o IRV A R g A A o)
TG A JHEEE (total cholesterol, TC) MIEE /1. N-
(4-RET H)-Wiahi T C-8 Ariihi T C-8'r )%
MRS PEE 5, DLACRIA ERgEREE RS TG )
MR HIE B — 2 e,

g b, BRI R BAT BT R M R . AR
T AT R 28 A HE DT A A e e B A M B e 2 1 P
M i b P RE G i 28 i, AELATS e i3k — 2 SEEG BRIE
24 JRTTHEZIRITMHER

PRZRAT PR 2 — M i W E R0, 208
MH4:#% (parkinson’s disease, PD) FlIBu] /R 2% BRI

(Alzheimer's disease, AD). J& IERFAEPIR F#E LA
AD SRS i3 B RE R A AT IEE I 4
SRR, WA AR 15 MEE Y354 — 2 13T AD
ER, H5BRMEZZ580 Y, B fE A& idttr
THifEZR T (thioflavin T, ThT) 45&5LK. LEEHE
TdGEE Cacetylcholinesterase, AchE) IS5
DPPH H H 215 B 525 K ORAC SE36XT AT GE AL
HATHIE . SRR WX R E YT RE 2 T H B0
IPTEAAT B AR FRBE ) AT AE 3T AD 1EH

EMARRGFRMERRER S, BERER
TR ZHL 1OV B 1 Bz PP 2R RE 8 e Ik IR T A R R B R
W iRk BRI AR, TR 3B o ik IR A&
T BA — € B R A2,
2.5 Hits

oy AC SR S b B B i SR AL 5 ) cerebrosides A
(D1) #lI cerebrosides B (D2) F&M% I & 11| 4 iy
FEVY ST N5 ez (DL R L B e it
()R K ST B9 B B AT B S R ) N Ns-bis
(dihydrocaffeoyl) spermidine (A41) X} NAD-{& #i 4
X O WALEE Sirtuin-1 (NAD-dependent deacetylase
Sirtuin-1, SIRT1) F A BUF S H 27K
Rk, UEBHAES SIRT1 AHICEM h B A T TE MM
FAMEDS . HE Bz 2,23 W) a] DU i i 15 4% e sk R 1
(41 NF-«B) RSB gAY, 8 R0E, S
ISBIMEHEACEHARES, R 2 BUBEIRPEIR K H 1.
HizEYre R e AR MR A ANdT 2 77 T
BP0, it T3 B R B2 B 2 A Ry B
LR BA TG TT 2 BUbE PRI [ 1F 046011 Je 24t
S IR R /DN BRI i s R AR U AR 1D B R R 671,

WAL, AT JE FE A R B S R A3 I AR OE A Bt
BB HUMIREBARER, EAHSCHE T 2 15 B AR AR Ak
S, R AR SEIIESR .
3 g

FAc R M i A A Bk, 783 PR vy 1 24
G Ema M, HAoJo bl 2Rk
JORER HoARRRARECR, "o T E . NEE.
HE BT, HON R 7 X687, Z B A
B M qE W EA BRI R AT, JERL
T B MAC B R S M AT ) SRS AE [ N Ah A% B2 0 681
THE BA KRR, A5 H arHRd 52 5 A
SR DN T2 NS RS Wi 1 LS PO TF (W )
FHOR b AR E B AR AEMAC 2 0% . M 2590, A
FORBRE . MOACKF I S IE ™ i, H/hN 137
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VR 873 PR FH 28 AN g 14 70. 74761 3 jifg 1 M ck B 5
IR IR 2

B 55 1T A M AT S8 A /N o B R 1o T
FURIIRBETIR N, WIS s o0 DR = IR 2R 2 DL R
U R S P O AR R TR R BF AT R,
ZRWEMERADIR . PrEd L PE S 2 Fh b3
TEPE LK B T FAC 2 B8 1) S e R e . RS R
T T MR & EAL 2.1 gkg HAAR
LFHT AD W PEBY, M B2 23 (kukoamine B) £
Mic JE AR K b B B RE, BB IT IS ARAE |
TRETANATT 2 BU8E PR S s 1, R 2
1BIT MEERE T AE e 259, IR CITR 1T HIm PRI
U5 o PREMEIZ IS B o0t ) LA B 22 ER S A4 AR 12 11 2%
BRAF S ERTILL & R PiEAER, 3%
R E AR Ay B it 977 16 771380 A A e s FH 20

5 B HOTT 9 S o s MR T K 24 B AE
RAMEVETRIE, S AR AEYE . AR LA ED)
FIFH EERIAHOCHIE T, BRI 7 HIF R AR . B,
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TR BRI ) FH 4 it B 22 S0 4%
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