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1:R;=R,=0Ac,R;=OH
2:R;=0OAc,R,=H,R;=0OH
3:R;=0Ac,R,=R;=0OH
4:R;=R;=OH,R,=0Ac

2 Ak

KA SCER (141 T 53 BRI B R kg,
100g =L B HFLZZIEIMA 36.5%K Eh R 500mL,
EERFEHT, BTH AR DBRES N EE PR
24h J5 , 0 S R4S B AR S W 450g 0 AR 7 4
(450g ) £8 1F M i B2 b5 (6. 0kg , 12 X 150em ) 2 #7 , A7 7
fik— 2 ZlE (10:0—10:1—5:1—5:2—>5:3—>5:4—
5:5—0:10, v/v) BB EEPEN , i TCL & Ul & AR A
W ASE S N (T -V, o VAR S VE
SEREENT Cambt- 2% 206 & 90) fA R &= 45
TR RS R E Y 1-7,

3 FYURNKILHE

ft&Ew 1 Bk R, 51N CuHLO,, 'H-
NMR (CDCL, 500 MHz) i :8 5.34 (1H,m,H —-6),
4.45 (1H,dd,J=5.0,11.5 Hz,H-3),3.53 (1H, m,
H-12),2.05 (3H,br.s,H-3"),2.03 (3H,br.s,H—-
6’),1.26 (3H,br.s,H—-28),1.21 (3H,br.s,H—-21),
1.17 (3H,br.s,H-26),1.11 (3H,br.s,H-27),1.02
(3H,br.s,H-18),1.01 (3H,br.s,H-29),0.91(3H,
br.s,H=19),0.89(3H,br.s, H=30) .

BC NMR (CDCl, 125 MHz)§:171.02 (C-1"),
170.22 (C -1"),80.31 (C =3),76.62 (C —20),73.17
(C-25),70.69(C—6),69.65(C—12),58.71(C—-5),
54.63 (C—17),51.04 (C—14),49.31 (C-9),48.75
(C—-13),42.53(C~-7),40.74(C~-8),39.29(C—4),
38.19 (C-1),37.71 (C-10),36.42 (C—-24),35.70
(C-22),33.03 (C-26),31.09 (C—-15),30.35 (C—
11),30.30 (C-28),27.14 (C—-27),25.11 (C—-16),
23.29 (C-2),22.04 (C-2"),21.31 (C-2"),19.41

5:R;=R,=R;=0OAc
6:R,;=0Ac,R,=H,R;=OH

7:R;=R,=R;=0Ac

(Cc-21),17.16 (C-30),17.00 (C—19),16.84 (C—
18),16.75(C—23) , ¥ H ¢ i £ 4 5 ek [15] FR AR ¢
ENEIES LR —5, EEZHEWA 20
(R)-3,6-_Z Bt AZ =,

k&2 AeamAR, 51N CHuO,, 'H-
NMR (CDCl;, 500 MHz) 1% :8 4.47 (1H,dd,J=
5.0,11.5 Hz,H -3),3.52 (1H,m,H —12),2.04 (3H,
br.s,H-=3"),1.26 (3H,br.s,H —26),1.21 (3H,br.s,
H -27),1.17 (3H,br.s,H —21),0.97 (3H,br.s,H —
29),0.90 (3H,br.s,H —18),0.87 (3H,br.s,H —19),
0.84(3H,br.s, H-30),

BC NMR (CDCly, 125 MHz)8:171.01 (C—1"),
80.86 (C—-3),76.63 (C-20),73.08 (C—25),69.86
(C-12),55.94 (C-5),54.71 (C—-17),51.19 (C—
14),49.83(C-9),49.14(C—-13),39.79(C—-8 ), 38.56
(C—1),37.84(C—-4),37.03(C—10),36.43(C—24),
35.73 (C-22),34.79 (C-7),33.02 (C-26),31.11
(C-15),30.55 (C—-11),27.97 (C-28),27.12 (C—
27),25.15 (C-16),23.72 (C-2),21.33 (C-2"),
19.41 (C-21),18.19 (C—-6),17.02 (C—30),16.46
(C-19),16.27(C—-23),16.18 (C—18), ¥ H Iz 1 %%
5 SR [16] R AR SRAL & W BB FE B AR — B, B
EZAEY N 20(R)-3-Z b A& ZiE .,

&3 aamAk, o1 AN CoHLOs, 'H-
NMR (CDCL,500 MHz) % :8 4.44 (1H,dd,J =
5.0,11.5 Hz,H-3),3.53(1H, m,H~12),2.06 (3H,
br.s,H-3"),1.26 (3H,br.s,H—-28),1.21(3H,br.s,
H-21),1.17 (3H,br.s,H-26),1.16 (3H,br.s,H—
27),1.06 (3H,br.s,H =29),0.95 (3H,br.s,H —19),
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0.90(3H,br.s, H=30),

BC NMR (CDCly, 125 MHz)8:171.08 (C-1"),
80.67 (C-3),76.61 (C—-20),73.16 (C—25),69.73
(C-12),68.55(C—-6),61.22(C—-5),54.66(C—-17),
51.00 (C—14),49.32 (C-9),48.78 (C—13),47.16
(C=7),40.99(C—-8),39.05(C—4),38.34(C—10),
38.19 (C—-1),36.42 (C—-24),35.71 (C—-22),33.04
(C-26),31.10 (C-15),30.66 (C-28),30.42 (C—
11),27.14 (C-27),25.13 (C-16),23.41 (C-2),
21.35(C—-2"),19.40 (C -21),17.26 (C =30),17.17
(C-19),17.01 (C-18),16.58 (C-29),16.26 (C—
23), K o R E IR 5 SCak [15] AR O b A O B
WL EAR—E, BEEZMEWA 20(R)-3- 20N
2=,

k&4 aeamR, o8 CH0s, 'H-
NMR (CDCL, 500 MHz) i :8 5.34 (1H,m,H —-6),
3.52(1H,m,H-12),3.18 (1H,dd,J=5.0,11.5 Hz,
H-3),2.04 (3H,br.s,H—6"),1.27 (3H,br.s,H —
28),1.21 (3H,br.s,H -21),1.17 (3H,br.s,H —26),
1.17 (3H,br.s,H-27),1.11 (3H,br.s,H-18),0.98
(3H,br.s,H-29),0.89 (3H,br.s,H-19),0.83(3H,
br.s, H=30),

BC NMR (CDCly, 125 MHz)8:170.28 (C-1"),
78.30 (C —19),76.64 (C —20),73.16 (C —25),70.95
(C-6),69.70(C—12),58.68(C—5),54.64(C—17),
51.08 (C—14),49.39 (C-9),48.75 (C—13),42.58
(C-7),40.78(C—-8),39.42(C—4),38.81(C—10),
38.56 (C —10),36.44 (C —24),35.71 (C —22),33.04
(C-26),31.12 (C-15),30.45 (C-28),30.36 (C—
11),27.13 (C-27),27.09 (C-2),25.13 (C—-16),
22.09(C-2"),19.41 (C-21),17.09 (C =30),17.03
(C-19),16.83 (C—18),16.26 (C-23),15.61 (C-
29) , K5 H i Bl 09 5 SOk [15] HAH Ok AL A i RO $0HE
ML EEAR =, BEEZNEW A 20(R)—6- ZEEL A
2=,

&S Bk, 51X H CHyO,, 'H-
NMR (CDCL,, 500 MHz) i :6 5.34 (1H,m,H —6),
5.05(1H, m,H-24),4.90(1H, m,H—-12),4.45(1H,
dd,Jj=5.0,11.5 Hz,H-3),2.20 (3H,br.s,H-3"),
2.04(3H,br.s,H=6"),1.90 (3H,br.s, H-12"),1.16
(3H,br.s,H-27),1.02 (3H,br.s,H-18),1.00(3H,
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br.s,H-29),0.95 (3H,br.s,H—19),0.91(3H,br.s,
H-30),

BC NMR (CDCly, 125 MHz)8:170.91 (C-1"),
170.50 (C—=17),170.22 (C—-1""),137.94 (C-25),
123.48 (C —24),80.05(C —3),73.83 (C —12),70.95
(C-20),70.35(C-6),58.59(C—-5),50.80(C—14),
49.66 (C—17),49.23 (C—9),46.46 (C—13),45.86
(C-22),42.39,(C—-7),40.84(C—8),39.35(C—4),
38.27 (C—-1),37.74 (C-10),32.55 (C—26),32.27
(C-21),31.94 (C-15),30.31 (C—-28),28.36 (C—
11),28.14 (C—-16),23.87 (C-2),23.16 (C-23),
22.02(C—-2"),21.29(C-2""),21.15(C—-2"),17.17
(C-27),16.84 (C—-30),16.80 (C—19),16.68 (C—
18),12.21(C—29) , ¥ H i B4 5 ek [17] R AH K
EWNEIES L EAR—5, EEZMALEWA 20
(R)-3,6,12-=ZfLIEAZS=TE,

k& e: OB KR, 51N CH0,, 1H-
NMR (CDCly, 500 MHz) i :8 5.15(1H,m,H~24),
4.48 (1H,dd,J=5.0,11.5 Hz,H-3),3.61 (1H,m,
H-12),2.04 (3H,br.s,H-3"),1.14 (3H,br.s,H—
27),0.99 (3H,br.s,H -29),0.91 (3H,br.s,H-19),
0.89(3H,br.s, H=30),

C NMR (CDCls, 125 MHz)6:171.03 (C—1"),
132.37(C —25),124.47 (C —-24),80.80 (C-3),70.71
(C-12),55.93 (C-5),51.60 (C—14),49.91 (C—
17),49.86 (C—-9),48.59 (C—13),42.24 (C-22),
39.76(C~-8),38.61(C—1),37.86(C—4),37.02(C~
10),34.70 (C=7),31.15 (C—-15),27.99 (C-28),
26.35 (C—16),25.79 (C-26),23.67 (C—2),22.04
(C-23),21.91 (C-21),21.34 (C-2"),18.17 (C—
6),17.78 (C-27),17.08 (C-30),16.49 (C—-19),
16.19(C—18),15.65( C—29) , ¥ H iz i ¥ 18 5 =2
k(17 1A A& W DSBS PE AR — 5, e 1z 4k
G 20(R) -3~ ZWEALIR N2 B,

& 1 Bk AR, 73X 8 CHLO;, 'H NMR
(CDCl,, 500 MHz) % .8 5.34 (1H,m,H—-6),5.08
(1H,m,H-24),4.92(1H,m,H—-12),4.45(1H,dd,
J=5.0,11.5 Hz,H-3),2.16 (3H,br.s,H-3"),2.04
(3H,br.s,H —6"),1.89 (3H,br.s,H —12"),1.20
(3H,br.s,H-28),1.16 (3H,br.s,H-27),1.02(3H,
br.s,H—18),1.00 (3H,br.s,H—29),0.95(3H,br.s,



ER BHIGE =L REICH ZW AL S 1 S PR

H-19),0.90(3H,br.s, H=30).

BC NMR (CDCly, 125 MHz)8:170.91 (C-1"),
170.49 (C—=17),170.23 (C—17"),137.48 (C-25),
124.45 (C —24),80.05 (C —3),73.85 (C —12),70.95
(C-20),70.36(C—-6),58.58(C—=5),50.80(C—14),
49.66 (C—17),49.24 (C-9),46.46 (C—13),43.63
(C-22),42.39(C~-7),40.84(C~-8),39.35(C—4),
38.26 (C-1),37.73 (C-10),31.94 (C—-15),30.31
(C-26),29.28 (C-21),29.20 (C—-28),28.38 (C—
11),28.13 (C—-16),23.16 (C-2),23.01 (C—-23),
22.02(C-2"),21.29(C-2""),21.13(C-2"),17.17
(C-27),16.84 (C-30),16.80 (C—19),16.67 (C—
18),12.20(C—29) , ¥ H I 1 £ 48 55 scak [17] R AR ¢
CENEIERS LA —5, BEZ M EW N 20(S)
3,6, 2-=ZMMIEAZ=FE,

4 HEFEHR

YN F 3 9> 2 B 25B (cell division cycle 25 ho—
molog B, CDC25B) & CDC25 il ik i il 52 1 19— 54 .
CDC25B B 15 JFUs 56 R 14 T, BEA% & M in A & B
KM BB CDC2, & F 22y I L FFW I, R it T 1%
I 5 5 v 280 A1) 3R 8 e i B ST B2 T T 9 RN
F B o bR i 1 A [ SR 24 s ok R DR AT, R
7L Y OMFP, & CDC25B 2= W2 1b 5 15 21 (1 7=
) OMF fE #% 485nm {8 & Ot UK Ja T & S R A
535nm [ F] A Y 28 (5 5, MO U 22 Bl 0 7% P 28 {E
DL A& H S o . ks R EZHA G W
3.6.7 4Rl A3 E B 25B B — 0 WG
Mo ERWMFE 1R,

1 KEMNAMBRSHRER 25B HHAIHIFEE

feamms RE Egil s R
1 20 pg/mL  %Inhibition  Percent 4.71
2 20 pg/mL  %Inhibition  Percent 30.39
3 20 pg/mL  %Inhibition  Percent 69.26
4 20 pg/mL  %Inhibition  Percent 31.75
5 20 pwg/mL  %Inhibition  Percent 42.01
6 20 pg/mL  %Inhibition  Percent 95.86
7 20 pg/mL  %Inhibition  Percent 84.36

3 H I 22 % Inhibition AT 50 B}, I\ 4 — 2 72 & KA
il 35

I &7 ok & 7 B ERERZ 317, A Wire
Myograph System DMT Il 5k J3 M E (L, #ill 7 4~k

SR RGBS B Bl bk BA ML Tk I, 45
TofbE&W 2 B —E W& E WS, &8
2 FiRe

2 UEPXKBRERIE BA B0 E & KiEHE

1 400 75.30
2 400 49.58
3 400 79.16
4 400 89.97
5 400 86.86
6 400 80.81
7 400 65.57
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Acetylation Structure Modification of Sapogenins of Panax Notoginseng Saponins

and Activity Researches of the Products

GUO Weiyi', DUAN Wenyue', ZOU Cheng', ZHAO Qing?, YANG Weimin',
CHEN Chen', LI Rui', HUANG Li'
(1. School of Pharmaceutical Sciences & Yunnan Key Laboratory of Pharmacology for Natural Products,

Kunming Medical University, Kunming 650500,
2. School of Chinese Medicine, Yunnan University of Traditional Chinese Medicine, Kunming 650500,

China;
China)

ABSTRACT: Objective To study the chemical constituents and pharmacological activities of acylation products of acid hydrolysis of

Panax notoginseng saponins and to find active substances. Methods Under acidic condition, Panax notoginseng saponins were hydrolyzed to

obtain the acylation products. The compounds were isolated and purified by silica gel column chromatography and recrystallization, and the

structures of the acylated products were identified by NMR , and study the antitumor activity and vasodilation activity of the products.

Results After acid hydrolysis, seven acylated products were obtained, three compounds have some antitumor activity, one compound has

some vasodilation of rat brain. Conclusions Acylated derivatives of sapogenins of Panax nofoginseng saponins have certain pharmacological

activity and were worthy of further study.

KEY WORDS: Panax notoginseng saponins; acid hydrolysis; acylate; antitumor activity ; vasodilator activity
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