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20(S)

20(R)

B1 2005)-BRASBBEHEM20R)-FAS _BURHFMLFEH
1 FAS-BE=tE¥H

Notoginsenosides Ry R, Cyo
Notoginsenoside R,[?] —gle (2-1) gle -gle (6-1) gle (6-1) xyl S
Notoginsenoside Fal?] -gle (2-1) gle (2-1) xyl -gle (6-1) gle S
Notoginsenoside Fcl?] -gle (2-1) gle(2-1) xyl -gle (6-1) xyl S
Notoginsenoside Fel3] -gle -gle (6-1) ara(p) S
Notoginsenoside D] -gle (2-1) gle (2-1) xyl -gle (6-1) gle (6-1) xyl S
Notoginsenoside K[ -gle (6-1) gle -gle S
Notoginsenoside L] -gle(2-1) xyl -gle (6-1) gle S
Notoginsenoside L *[¢] -gle -glc (2-1) ara(p) S
Notoginsenoside O] -gle -gle (6-1) xyl (3-1) xyl S
Notoginsenoside PL¢] -gle -gle (6-1) xyl (4-1) xyl S
Notoginsenoside Q7] -gle (2-1) gle (2-1) xyl -gle (6-1) xyl (4-1) xyl S
Notoginsenoside S[71 -gle(2-1) gle (2-1) xyl -gle (6-1) ara (5-1) xyl S
Notoginsenoside T{71 -gle (2-1) gle (2-1) xyl -gle (6-1) glc (3-1) xyl S
Notoginsenoside FP; 3] -gle (2-1) gle (2-1) xyl -gle (6-1) ara(p) S
Notoginsenoside Ft;[?] -gle (2-1) gle (2-1) xyl H R

Notoginsenoside ST-4[1¢] -gle (2-1) gle (2-1) xyl H S
Notoginsenoside FZ[1!] -gle (2-1) gle (2-1) xyl -gle (6-1) ara(p) R
Notoginsenoside Fh; [47] -gle (2-1) gle (2-1) xyl -gle (6-1) ara (4-1) xyl S
¥ :gle: p-D-glucopyranosyl; xyl: p-D-xylopyranosyl; ara(p): o«D-arabinopyranosyl.
x2 FAS_EBEASEH
Ginsenosides R R: Cao
Ginsenoside Raz™] —gle (2-1) gle -gle (6-1) gle (3-1) xyl S
Ginsenoside Rb; [12] -gle (2-1) gle -gle (6-1) gle S
Malonyl-ginsenoside Rb, 3] -gle (2-1) gle (6) mal -gle (6-1) gle S
Ginsenoside Rb,[14] —gle (2-1) gle -gle (6-1) xyl S
Ginsenoside Re[1#] -gle (2-1) gle -gle (6-1) ara(p) S
Ginsenoside Rd['¢] —gle (2-1) gle -gle S
Malonyl-ginsenoside Rd[*8] -gle (2-1) gle (6) mal -gle S
20(S)-Ginsenoside Rgs[2¢] -gle (2-1) gle H S
20(R)-Ginsenoside Rgs 1] —gle (2-1) gle H R
6"-O-acetylginsenoside Rgs[17] -gle (2-1) gle (6) Ac H R
Ginsenoside F,[*] -glc -gle S
20(S)-Ginsenoside Rh, ¢ -gle H S
Ginsenoside CK[1%] H -gle S
Ginsenoside Mc[2°] H -gle (6-1) ara(p) S

¥ :gle: g-D-glucopyranosyl; xyl:

g-D-xylopyranosyl; Ac: acetyl;

ara(p):

oD-arabinopyranosyl; mal:malonyl.
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x3 EAS_HBABRTEH

Saponins R R, Cao

Gypenoside XV [[ 2] -glc -gle (6-1) glc

Gypenoside [ [22] -gle -gle (6-1) xyl

Gypenoside XV23] -gle (2-1) xyl -gle (6-1) xyl

Gypenoside YJ24] H -gle (6-1) xyl

w o w o wn o w w

Quinquenoside [y [13] -gle (2-1) gle (6) Ac -gle (6-1) gle

¥ :gle: g-D-glucopyranosyl; xyl: g-D-xylopyranosyl; Ac: acetyl.

2 JRAB=RRRH(PPDs)

FAZ-BRABFUE=LEEFTHNEELRD . TEAHE =LEHF R..R.(E D, AZEH Ra..Rg,
(EOUEMTYZETNHEAZET (R OF. MEH C20 MARFE, 4K 20(S-KAS =@AI[20
(S)-protopanaxadiol |BFFF1 20(R)-JE A& = EI[ 20(R)-protopanaxadiol | 1.

R0,

gy

HO

20(S)

20(R)

B2 2009)-BAS=BBEHEM20R)-FAS=BRUEHENLFEH
14 FAS-EB=-LEF

Notoginsenosides Ry R, Cazo
Notoginsenoside R, [2%] -gle (2-1) xyl -gle S
Notoginsenoside R;[2%] -gle (2-1) xyl H S
Notoginsenoside R3[?] -gle -gle (6-1) gle S
Notoginsenoside Rs[?] -gle -gle (6-1) gle* S
Notoginsenoside M [7] -gle (6-1) gle* -glc -S
Notoginsenoside N [71 -gle (4-1) gle* -gle -S
Notoginsenoside Rt [27] -gle (6) Ac -gle S
Notoginsenoside T328] -gle -Et S
Notoginsenoside FP, [37] -gle -glc (6-1) ara(p) S
Notoginsenoside N [71 -gle (4-1) gle* -gle -S

Yesanchinoside D [41 -gle (6-1) Ac -gle S
Yesanchinoside U [29] H -gle (6-1) gle S
Notoginsenoside Rw; [3%] -xyl -gle (6-1) xyl S
Notoginsenoside Fh,[57] -gle (2-1) gle -gle (6-1) glc S

¥ :gle: g-D-glucopyranosyl; gle * ;«-D-glucopyranosyl; Ac:acetyl; ara(p) : e-D-arabinopyranosyl.

3 HHRBMEI

SLEREFFEA - RBEREMERETMN LR =MET, MREL, 5= LB TFRENELK
b XRBEFRSREAELGHMI AR RBGI BT, i Bk R m=ERRE BT, EERBEHT A
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REFBUXRLEYNE. FECHE=LEHF R, .R:(B 3.% D, AZEH Rg.Rg; (A 4. K OURK

BEEHF . ZLEBEHFMASEET (E 5. D%
%5 FEAS=BRAASEH

Ginsenosides R R, Cao
Ginsenoside Re [1¢] -gle (2-1) rha -gle S
20-O-glucoginsenoside Rf 211 -gle (2-1) gle -gle S
Ginsenoside Rg;[1¢] -glc -gle S
Malonyl-ginsenoside Rg; [3!] -gle (6) mal -gle S
Ginsenoside Rg;[2°] -gle (2-1) rha H S
20(S)-Ginsenoside Rh; [25] -gle H S
20(R)-Ginsenoside Rh; [10] -glc H R
Ginsenoside F;*] H -gle S

¥ :gle: g-D-glucopyranosyl; rha:e«L-rhamnopyranosyl; mal:malonyl.

*6 FEAS=BUAHTEH

Saponins R R: Cao
Chikusetsu saponin L;[8] H -gle (6-1) ara (4-1) xyl S
Koryoginsenoside R; [32] -gle (6-1) Bu -gle S
Pseudoginsenoside RT333] -xyl -gle S
Saponin 10 [33] -glc -xyl S
Saponin 1 [11] H -gle (6-1) gle (6-1) xyl S
Saponin 2 [11] -xyl (6-1) un - S
Saponin 3 [11] -xyl (6-1) xyl H S

0

¥ :gle: g-D-glucopyranosyl; xyl:p-D-xylopyranosyl; ara:«D-arabifuranosyl; Bu:n-butyl; un: M
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RiO

RO

RO

RO

M3 HERBM=LBHFBIBEHEH
RT BHREE=LEFH

Notoginsenosides Ry R, R; types
Notoginsenoside R;[%4] -gle - - P
Notoginsenoside Rg[®] H -O-gle H A
Notoginsenoside Ry[%] H -O-gle H B
Notoginsenoside R;,[3¢] H -O-gle - Q

Notoginsenoside A [41 -gle (2-1) glc H -gle (6-1) gle D
Notoginsenoside B [*] -gle (2-1) glc H -gle (6-1) glc F
Notoginsenoside Fh, (471 -gle (2-1) gle (2-1) xyl H -gle (6-1) glc F
Notoginsenoside C [4] -gle (2-1) glc H -gle (6-1) gle G
Notoginsenoside E ™ -gle (2-1) gle H -glc D
Notoginsenoside H %] H -O-gle (2-1) xyl -glc D
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BRT BHREE=LEF

Notoginsenosides R R, R; types
Yesanchinoside H [18] H -O-gle (2-1) glc -gle (2-1) xyl D
Notoginsenoside J [¢] H -O-gle -gle C

Notoginsenoside M* [¢] H -O-gle -gle D
Notoginsenoside T4[%8] H -O-gle H C
Notoginsenoside B, (8] H -O-gle - I
Notoginsenoside G [*] -gle (2-1) gle -gle - ]
Notoginsenoside I [#] -gle (2-1) gle -gle (6-1) gle - K
Notoginsenoside T, (28] H -gle H L
Notoginsenoside T2 H -gle -Me L
Notoginsenoside T2 H -gle (3-1) xyl - M
Notoginsenoside ST-1 [17] H -O-gle H N
Notoginsenoside ST-2 [17] -gle (2-1) gle H -O-Me N
Notoginsenoside ST-3 [17] -gle (2-1) gle H -O-Me (6]
Notoginsenoside ST-5 [17] -gle (2-1) gle (2-1) xyl H H H
Notoginsenoside ST-6 [46] H -O-gle - W
Notoginsenoside ST-7 [#6] H -O-gle - X
Notoginsenoside ST-8 [46] H -O-gle - Y
Notoginsenoside ST-9 [46] H -O-gle - Z
Notoginsenoside ST-10 [#€] -O-gle H - Y
Notoginsenoside ST-11 [46] -xyl H - 71
Notoginsenoside ST-12 [46] -xyl H - S
Notoginsenoside ST-14 [46] H -O-gle H Z2
NotoginsenosideSFt, (391 -gle H - R
Notoginsenoside Fh; 7] -gle (2-1) gle (2-1) xyl H -gle (2-1) xyl R
Notoginsenoside Fh, 7] -gle (2-1) gle (2-1) xyl H -gle (6-1) gle R
Notoginsenoside Fh; (471 -gle (2-1) gle (2-1) xyl H -gle (6-1) gle D
NotoginsenosideSFt;[39] -gle - H C
NotoginsenosideSFt; 3] -gle (2-1) gle (2-1) xyl - - S
NotoginsenosideSFt, 3] -gle (2-1) gle (2-1) xyl - - T
NotoginsenosideFt2 [9] -gle (2-1) gle (2-1) xyl H - 18]
Notoginsenoside Rw2 391 H -O-gle (2-1) xyl H A
NotoginsenosideFt3 [ -gle (2-1) gle (2-1) xyl H - R
Notoginsenoside LX [11] -gle -gle (6-1) ara() - A%
Notoginsenoside LY [11] -gle -gle (6-1) ara(D) - v
NotoginsenosideNgs (48] -gle (2-1) gle (2-1) xyl -gle (6-1) gle - \Y
Epoxynotoginsenoside A [%¢] -gle (2-1) gle -gle (6-1) gle - A%

¥ :gle: g-D-glucopyranosyl; xyl:p-D-xylopyranosyl; ara(f) ; «-D-arabifuranosyl.

B

M4 HERBASERERBEH

OOH
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RS BHEXBASEH

Ginsenosides Ry R, types
Ginsenoside Rk;1¢] H -O-gle B
Ginsenoside Rh,[1] H -O-gle A
Ginsenoside Rk,[39] -glc H B
Ginsenoside Rh;39] -glc H A
Ginsenoside Rk, [ -gle (2-1) gle H B
GinsenosideRg; 1] -gle (2-1) gle H A

Ginsenoside[] M4 -gle (2-1) glc H C

¥ :gle: p-D-glucopyranosyl; rha:oL-rhamnopyranosyl.

M5 HERMEFRBEHH

4 RN

=L R EH (PN RA IE L5 M B0E O i E R PR P R Sl i S A EAIER,
R B5T B BB A, o RUOR R Bl Bk R B Ak 1 A A 15 L B L A i I Y i S 5 AE B O R
R KB E F SRR G IT R A EEEM.
4.1 1k 5 7% i

Z=LRARMREMEEED WEMR BRABERREZR, ZLPRN—FMEMREDRNEER-
HEERELEOREEMNILM RS, BRTA Y B -4 2 B2 58 1 5 v bl Ak i BE 1L R 4t /iR E L7
RGBT RIEMAIER, PEEAREESMHELE 7. REOKFAEESESE, RIFM/DRE—H
FE MR E MBS AEOER TR R LI,

Z=LRAWEENER, A 3 MBS E, X RAE M (e # mRE A punelfEl, =L R BH
(PNS A H B IR L. 7S H =8E B3 (PTS) 8758 Hoxt 3 ¥ i/t 2h 68 X 42 T R & , 45
B, PNS fEdp il /MR R L R A2.B2 HEMY R, AN L DMUREER. ARBARE R
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B=LBBEPR 14 F R RN BB (ADP) % S 0 I/ R 38 5 35 2 30 H B i i 3 461 35 4, B
RARBERENE. R —WET 14 F 2 2R ADP 5] & B /MR R S3E HAR/MIRF A Res >Rk, ~
Rgs>F,>Rg; >Rd~Re~Rb; ~Rb, >Rk; >Rh, > Rb, >R, >Rg;.

Ro HEXBEH

Saponins Ry R, types
Notopanaxoside A [42] -gle H A
Floranotoginsenoside A [4%] -gle (2-1) gle -gle (6-1) ara () B
Floranotoginsenoside B [45] -gle (2-1) gle -gle (6-1) xyl C
Floranotoginsenoside C [45] -gle (2-1) gle -gle (6-1) ara (f) C
Floranotoginsenoside D [45] -gle (2-1) gle -gle (6-1) ara () D
Gypenoside LXIX [44] -gle (2-1) gle -gle (6-1) xyl B
Gypenoside LXIX* [45] -gle (2-1) gle -gle (6-1) xyl E
Floraginsenoside O [ -gle (2-1) gle -gle (6-1) ara() E
Gypenoside LXXI [44] -gle (2-1) gle -gle (6-1) xyl A
Vina-ginsenosides Ry;[33] -glc -gle F
Vina-ginsenosides R;[33] -gle (2-1) gle -gle G
Saponin 6 [33] -gle (2-1) gle H
Pseudoginsenoside RT527] -gle I
Quinquenoside IV [13] -gle (2-1) gle -gle (6-1) gle J

% :gle. g-D-glucopyranosyl; xyl: p-D-xylopyranosyl; ara(f) ; «D-arabifuranosyl.
4.2 WHBOWMNLE RS

O L BE ERG s RO AR, =452 H (PNSRA L0 L5t 0 5H & & 545 R E
A B 0 U AL R BEL 45 S A R R P MBI 4 VS AL RS L R B B A L R 4 R T R
I P R 40 M Ih RE S AR R 5.0 WL, BF 1L T e A1

IEBA A B M S FBURRERFR, B ME MR AREE A, L E2HF PN EEHAN
A ERERRAL SR HE, B h THRGB MM ERPEEEFRF, WRNARRFHERRIPER. F
A PNS X5 ERAHAER TUE—EBRELRENAL R EREHARAGEBRHAR, WiKd
R RA —ENRPEA.
4.3 HE

ELEBEHFERRESERMIERNGRAEZSR, FELELIATHRE T, FH 2 F(AM,/h
SFEEYRARMFHARESH IR RRERMRERZERI. PNS XM EMHREERREA —& THME
R B R M RN R AR RN R — R E R R RINIBIT L, PNS il fE R # B B/,
4.4 Hilhel

SLREFRIMWEERFERBESH R CERN REIEEE S U REREEREINNPHES
BB ENERAT REHTY . =L B B R E S0 5 b5 40 M 5 , 18 BT 2 Aok R 40 MR T L
HME g RS R R REVMEEM. Rt REENSE FIEEERFANNERE N, RAART4AS
45 BS T PR i 0 e L )

5 ZiEhgRy

FXEBXM=LFHEFRE R FRARHEST TR FART =L X BERD RN GEER.
ZEFREFRBRAA=ZLREBAFERD AN EREANNERERR S &3 EFHFE T, BERS
FEN=ZLPAE EREET 120 AMEFRAEY . EZXEY T =ZLHPEFRRSNEENH. =L
R R AL R A B B ST () B BEBEK, MR K A BB, A SCEH X =L B R L R RS 2R R
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BERBESHES TREBN, A=ZLFEFRRSNE P THRELRTSF.

ELFREMRES , HEAGRAEAZ _BNREAS ZBREH, R EEZ I TX &2 F RN

HENEEMR MEMEETAAR, AMIIBHGEERBARMA. EERXFRRA. BAEASEH W
AZ2FH Rh; \Rgs Rhy CK )W GBENEF HESRRMRBZR ET 0N, BAR¥EEEE
FETE I WAL A AR R MR 4 T A S R RS BRI R A S = W B T B 00 A A L
HEBEASEE. R, BLEBEBRTERNTR E=LFRNEFRIETEARLATAEASER
¥R oA=L RMETT RO EZE T 0. Fit, = LR RMERRE=LH R —RLEWRES MY
[ R > A BRSO B — B A5 B B9 A BE IR 9T =L B 2 B .
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Synthesis and Herbicidal Activity of 3-Acyl-4-Hydroxylquinolin-2-ones
LI Na' FU Lin-lin' WANG Shi-ben' LIU Yang* LEI Kang"? XU Xiao-hua’

(1. School of Pharmacy, Liaocheng University, Liaocheng 252059, China;2. State Key Laboratory of Elemento-Organic Chemistry,
School of Elemento-Organic Chemistry, Nankai University, Tianjin 300071, China)

Abstract To discover new herbicidal lead compounds, a series of 3-acyl-4-hydroxylquinolin-2-oned-
erivatives was synthesized. The structures of all target compounds were confirmed by 'H NMR, “®C
NMR and HRMS spectral data and their herbicidal activities were firstly evaluated. The bioassay results
indicated that some of 3-acyl-4-hydroxylquinolin-2-one derivatives displayed good herbicidal activity to
Brassica campestris, and especiallycompound I[-13 had good herbicidal activities against Brassica
campestris in vitro with 84, 1% inhibition at a dose of 10 pg/mlL. Compound I[-13 was identified as the
most potent candidate with 94, 1% and 90. 6% post-emergence inhibition against Brassica campestris
and Amaranthus retroflexus at a dose of 100 g/hm®, respectively, which is comparable with the com-
mercial herbicide mesotrione. Furthermore, the structure-activity relationships (SARs) was studied and
provided some useful information for improving herbicidal activity. The present workindicated that 3-
acyl-4-hydroxylquinolin-2-onemotif could be a potential lead structure for further development of novel

herbicides.

Key words 3-acyl-4-hydroxylquinolin-2-ones; synthesis; herbicidal activity; lead compounds
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Researchprogress of Chemical constituents of saponins in Panax Notoginseng
ZHANG Jing-jing LIU Gui-gqin WANG Qing-peng LI Lan-jie
(Institute of BioPharmaceutical Research, Liaocheng University, Liaocheng 252059, China)

Abstract Saponins as the main effective constituent of Sanqi, are widely used in the treatment of
stroke hemiplegia, cerebral infarction, cerebral thrombosis, cerebral hemorrhage sequelae, and retinal
vein occlusion etc. The investigation on notoginseng has become an active and hot topic in traditional
Chinese drugs. A great deal of effort has been devoted to this field, and many remarkable results were a-
chieved. Herein, combining with authors” researches and referring to the works from literatures, the
research progress of chemical constituents of saponins in Panax notoginseng are systematically reviewed
in this article based on the structure and source. Their pharmaceutical activities in hemostasis, promo-
ting blood circulation, anti-inflammatory, antitumor, immunity enhancement effects were also presented
with the aim of providing new reference for further study of saponins in sanqi in the future.

Key words Sangi;chemical constituent;saponins;notoginsenoside;ginsenoside



