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ABSTRACT: Objective To study the derivatives of Panaxadiol and its diastolic vaso activity. Methods Panaxadiol
derivatives were synthesized by acylating reagents and cinnamyl acylating reagents, and their structures were confirmed by
NMR and LC-MS. Results One Panaxadiol derivative and nine Panaxadiol cinnamic acid derivatives were synthesized, and
none of them has been reported in the literature. Compounds 1,3,4,7 was found to have certain vasodilatory activity.
Conclusion Compounds with diastolic vasoactivity were screened, and these compounds deserve further study.
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WS RERE R =0 3 B R iU P
AR L Bt ok e S5 0 S g, A3 38— R A B AN S
TEERATAEY 17 A R MTS 3% 5 BRI 40 Ak
HEATIE RN, FR B — L 4 M 55 06 R 0 Tk 5
PIRERR (LA FE TR ), e — Rl Ak & S Z A R R
SRT 2 DN AR B Bl 1 O s A LI L TR A
1% K AT A ) B B AT B R0, ST a0, BUA ™,
PUA AL, BB B L4 2R G PS4 £ i
YT AR SGEE NS TS S e PR (1
SO SN G R Z R A Wi NS RN A
FRIEAT ALY, OF AT AT ok 8 0 4, R 4k 31—
2 QK-SR e RN e X7/

1 EFES5HR

AV-400 IR R AV-500 Bt ILIRIL (i
[ Bruker 2 7 );LCQ —Advantage LC -MS (Thermo
Finnigan ) ; RE-2000A JiE4% 7% %A ( 2 A= Ak AR
#r) )3 FA2004 RV (LSRR A
RN ] ) s DF-101S BRI TR I HAE g fi bt (L 5L
H TSR A R A F ) KQ-100 B 7= v k4% (R Ll
Wi A BR A | ) s SHZ-D fEFF KR SR (L
U T AEAL RS A BR A F) )3 Wire Myograph System
DMT 1L 3 5K 790 % {% ( Danish MyoTechnology ) .

SD KB (W BERFR 25256 3h 4 oo $ 41 ) 5
GF254 iR ZEMh; HEBT AR (5 ST
7)) mRCH 2 ZE A (B ) s NS (R RLGAEE
2L TRHEA PR T s A2 G iR = 2R g 4k,

DR Al, B ST i SR SOl A BR 2 R AT
PR A A R A

2 HESHER

2.1 Aedh 1 e AR LA IR B R
BEEEREE M 25 mL U SIMA NS Z R 50
mg,2,2- T EESL 151.9 mg, DMAP 44 mg, MLRE
8 mL, 7EH IR FHEFE 24 he WEZETWIER, A
30mL 7K G Z R TR (100 mLx3), & IFAEH
W, JH 10%ERRYE 3 k. AR /K BE 3 I, ToK
Na,S0, T4, i U8, DB 4 , ik e (300-400 H , A7l
fik : R SR )HE AT s Ak B AL &9 1. AR, Ik
K 60.7% ; ESI-MS (m/z) : 560.4[M+H]*; '"H NMR (400
MHz,CDCl;)8:0.83,0.85,0.86,0.88,0.90,0.97,1.13,
1.15,1.17,1.21,1.26 (33H,s, 11 xCH;) , 3.50-3.56
(1H,m,CH-12),4.40-4.44 (1H,m,CH-3);"C NMR
(CDCly,100 MHz)3:177.5 (C-17),80.2 (C-3),76.6
(€C-20),73.1(C-25),69.9 (C-12),55.8(C-5),54.6
(C-17),51.1(C-14),49.7(C-9),49.0 (C-13),42.8
(€-27),39.7(C-8),38.4(C-1),37.9(C-4),36.9(C~
24),36.3(C-10),35.6 (C-22),34.7(C-7),33.2(C-
37),32.9(€-27),31.0(C-15),30.4(C-11),27.9(C-
26),27.0(C-29),25.1(C-2),24.9(C-16),19.3(C-
21),18.1(€-6),17.0(C-30),16.5(C-23),16.2 (C -
18),16.1(C-19),15.5(C-28),9.2(C-4").

22 Aeadh 2896 R TEATA I SRR R Ve
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mg, PIEEBES 151.9 mg, DMAP,44 mg, ALIE 8 mL, 7E
W N Y 24 ho WUEZETMEBESS A 30 mL /KJ5
MR ZBEAHL(100 mLx3) , A A B0, T 109%3:
B2 3 WK A SRk Tk 3 WK, To7K Na.SO, T4, i
UE L UEWA A, FE IS (300-400 H , £7 ik : 2R 2B )
HEOGEAASL A 2 (23.5 mg). FAGHE, HoE
36.2% ; ESI-MS (m/z):591.9 [M+H]*; '"H NMR (400
MHz,CDCl;)8:0.89,0.89,0.93,0.93,1.18,1.22,1.26,
1.29 (24H,s,8xCH;),3.52-3.58 (1H,m,CH-12),
4.60-4.64(1H,m,CH-3),6.44(1H,d, J=16.0 Hz,CH-
2),7.37-7.54(4H,m,ArH),7.66 (1H,d, J=16.0 Hz,
CH-37);"C NMR (CDCl;, 100 MHz)8:166.8 (C-1"),
144.2(C-3"),134.4(Ar-C-1),130.0(Ar-C-4),128.8
(Ar-C-3),128.8 (Ar-C-5),128.0 (Ar-C-2),128.0
(Ar-C-6),118.7 (C-2),80.8 (C-3),76.6 (C-20),
73.1(€-25),69.9(C-12),55.9(C-5),54.6(C-17),
51.1(C-14),49.7(C-9),49.0 (C-13),39.7 (C-8),
38.5(C-1),38.0(C-4),37.0 (C-24),36.3 (C-10),
35.6(C-22),34.7(C-7),32.9(C-27),31.0(C-15),
30.4(C-11),28.0(C-26),27.0(C-29),25.1(C-2),
23.7(C-16),19.3(C-21),18.1(C-6),16.9(C-30),
16.6(C-23),16.2(C-18),16.1(C-19),15.5(C-28).
23 ALsih 3-10 &M A ZHUR BT IA
A2 T (leq,0.05 mmol )  AFEFR AT A4 (3eq,0.15
mmol ) Fll 10 mL CH,CL, i #4478 70V i J= L A
it it DCC A/ i DMAP, S R N % . 10,
DB AN ER K Ve U — U, IMATEIK NaySO, T4,
PR U, UV VR AR |, A (300-400 H , A i «
LR OO G ai e 2k &4 3-10,

&3 HEOmAR, PR 40.8% ; ESI-MS(m/
2):626.3[M+H]*; '"H NMR (500 MHz,CDCI;)3:0.88 -
1.26 (24H,s,8xCH,;),3.51-3.57 (1H,m,CH-12),
4.59-4.63(1H,m,CH-3),6.41(1H,d, J=16.0 Hz,CH-
2°),7.26-7.47 (4H,m,ArH),7.60 (1H,d,J=16.0 Hz,
CH-37);"C NMR (CDCls, 125 MHz)3:166.5(C~-1"),
153.9(C-3"),142.7(Ar-C-4),141.9(Ar-C-1),132.9
(Ar-C-2),132.9 (Ar-C-6),129.1 (Ar-C-3),129.0
(Ar-C-5),119.8(C-2),81.0(C-3),76.6(C-20),73.1

8

(€-25),69.8(C-12),559(C-5),54.6(C~-17),51.1
(C-14),49.7(C-9),49.0(C-13),39.7(C-8),38.5(C-
1),38.0 (C-4),37.0 (C-24),36.3(C-10),35.6 (C -
22),34.7(C-7),32.9(C-27),31.0(C-15),30.9(C-
11),28.0(€C-26),27.1(C-29),26.2(C-2),23.7(C -
16),19.3(C-21),18.1(C-6),16.9(C-30),16.6 (C -
23),16.2(C-18),16.1(C-19),15.5(C-28).

k&M a4 HEKK, WE 60.2%; ESI-MS(m/
2):651.9[M+H]*; 'H NMR (500 MHz,CDCI;)3:0.88,
0.89,0.93,0.93,0.98,1.18,1.22,1.26 (24H,s,8xCH,),
3.53-3.57(1H,m,CH-12),4.60-4.63(1H,m,CH-3),
6.30 (1H,d,J=15.9 Hz,CH-2"),6.83-7.10 (3H,m,
ArH),7.60(1H,d, J=15.9 Hz,CH-3");"*C NMR(CD-
Cly,125 MHz)8:167.0(C-1"),150.9 (Ar-C-3),149.0
(Ar-C-4),144.1(C-37),127.4(Ar-C-1),122.5(Ar-
C-6),116.4(C-2"),110.8(C-57),109.4 (C-2"),80.6
(€C-3),76.6 (€ -20),73.1(C-25),70.0(C-12),55.9
(OCH3),55.9(0CH3),55.8(C-5),54.6(C-17),51.1
(C-14),49.7(C-9),49.0(C-13),39.7(C-8),38.5(C~
1),38.0 (C-4),37.0 (C-24),36.3(C-10),35.6 (C -
22),34.7(C-7),32.9(C-27),31.0(C-15),30.4 (C-
11),28.0(C-26),27.0(C-29),25.1(C-2),23.8(C-
16),19.3(C-21),18.1(C-6),16.9(C-30),16.6 (C -
23),16.2(C-18),16.1(C-19),15.5(C-28).

G S IREAHA,IE 50.6% ; ESI-MS (m/
z):636.9[M+H]*; '"H NMR(500 MHz,CDCI;)3:0.0.86—
1.53 (24H,s,8 xCH;),3.52-3.58 (1H,m,CH-12),
4.62-4.66(1H,m,CH-3),6.13(1H,d, J=12.5 Hz,CH-
27),6.99(1H,d, J=12.5 Hz,CH-3"),7.68(1H,d, J=8.7
Hz,CH-2"and 6"),8.25 (1H,d,J=8.7 Hz,CH-3"and
5");C NMR(CDCly, 125 MHz)3:166.2(C-17),148.8
(Ar-C-4),141.7(C-3"),141.1 (Ar-C—-1),129.0 (Ar—
C-2),129.0(Ar-C-6),124.5(Ar-C-3),124.2(Ar-C—
5),123.6(C-27),82.0(C-3),76.6 (C-20),73.6 (C -
25),70.4(C-12),56.3(C-5),55.0(C-17),51.6(C-
14),50.2(C-9),49.4(C-13),39.8(C-8),38.5(C-1),
37.4(C-4),36.8(C-24),36.1(C-10),35.1(C-22),
33.4(C-7),31.5(C-27),30.8(C~-15),30.1(C-11),
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28.4(C-26),27.5(C-29),25.5(C-2),23.4(C-16),
19.8(C-21),18.6(C-6),17.4(C-30),17.0(C-23),
16.6(C-18),16.0(C-19),15,5(C-28).

k& e HEKHAR, BH 19.5%;ESI-MS(m/
2):670.8[M+H]*; '"H NMR (500 MHz,CDCl;)5:0.87,
0.89,0.92,0.93,0.97,1.19,1.23,1.27 (24H,s,8xCH;),
3.53-3.59(1H,m,CH-12),4.09-4.14(1H, m,CH-3),
6.42 (1H,d,J=16.0 Hz,CH-2"),7.39 (1H,d,/=8.4
Hz,CH-3"and 5"),7.51(1H,d,J = 8.4 Hz, CH-2"and
6"),7.58 (1H,d,J=16.0 Hz,CH-3");"C NMR(CD-
Cl;,125 MHz)3:166.5 (C-17),142.8 (C-3),133.5
(Ar-C-1),132.0 (Ar-C-3),132.0 (Ar-C-5),129.3
(Ar-C-2),129.3 (Ar-C-6),124.3 (Ar-C-4),119.6
(€C-27),81.1(C-3),76.6 (C-20),73.2(C-25),70.0
(C-12),56.0(C-5),54.7(C-17),51.2(C-14),49.8
(€-9),49.1(C-13),39.8(C-8),38.6(C-1),38.1(C-
4),37.0(C-24),36.4(C-10),35.7(C-22),34.8(C -
7),32.9(C-27),31.1(C-15),30.4(C-11),28.0(C -
26),27.1(€-29),25.1(C-2),23.8(C-16),19.4(C-
21),18.2(C-6),17.0(C-30),16.6 (C-23),16.2(C -
18),16.1(C-19),15.6(C-28).

&Y T HEAK, W 75.1%; ESI-MS(m/
2):660.8[M+H]*; 'H NMR (500 MHz,CDCI;)3:0.88,
0.88,0.92,0.92,0.98,1.18,1.22,1.26 (24H,s,8xCH;),
3.52-3.58(1H,m,CH-12),4.59-4.63(1H, m,CH-3),
6.42 (1H,d,J=16.0 Hz,CH-2"),7.54 (1H,d,J=16.0
Hz,CH-3"),7.33-7.61 (3H,m,ArH);"C NMR(CD-
Cl;,125 MHz)3:166.1 (C-17),141.4 (C-3),134.5
(Ar-C-1),133.9 (Ar-C-3),133.1 (Ar-C-4),130.8
(Ar-C-5),129.5 (Ar-C-2),126.9 (Ar-C-6),120.6
(C-27),81.2(C-3),76.6 (C-20),73.2 (C-25),70.0
(€-12),55.9(C-5),54.6(C-17),51.1 (C-14),49.7
(€-9),49.0(C-13),39.7(C-8),38.5(C~1),38.0(C~
4),37.0(C-24),36.3(C-10),35.6(C-22),34.7(C-
7),32.9(C-27),31.0(C-15),30.4 (C-11),28.0(C-
26),27.0(C-29),25.1(C-2),23.7(C-16),19.3(C-
21),18.1(C-6),16.9(C-30),16.5(C-23),16.2(C -
18),16.1(C-19),15.5(C-28).

k&8 HElKR, W 58.3%;ESI-MS(m/
2):626.3[M+H]*; '"H NMR (400 MHz,CDCI;)5:0.89,
0.90,0.93,0.93,0.99,1.18,1.22,1.27 (24H,s,8xCH,),
3.52-3.59(1H,m,CH-12),4.60-4.64(1H,m,CH-3),
6.42 (1H,d,J=16.0 Hz,CH-2"),7.26 -7.65 (4H,m,
ArH),8.08(1H,d, J=16.0 Hz,CH-3");"C NMR(CD-
Cl;,100 MHz)3:166.2 (C-17),140.0 (C-3"),134.8
(Ar-C-2),132.7 (Ar-C-1),130.8 (Ar-C-3),130.0
(Ar-C-4),127.5 (Ar-C-6),126.9 (Ar-C-5),121.3
(C-27),81.1(C-3),76.6 (C-20),73.2 (C -25),70.1
(€C-12),55.9(C-5),54.6 (C-17),51.1(C~-14),49.7
(€-9),48.9(C-13),39.7(C-8),38.5(C~1),38.0(C-
4),37.0(C-24),36.3(C-10),35.6(C-22),34.7(C -
7),32.9(C-27),31.0(C-15),30.4 (C-11),28.0(C-
26),27.0(C-29),25.1(C-2),23.7(C-16),19.3(C-
21),18.1(C-6),16.9(C-30),16.5(C-23),16.2(C-
18),16.1(C-19),15.5(C-28).

a9 AR, R 63.5%;ESI-MS(m/
2):609.9[M+H]*; '"H NMR (500 MHz,CDCI;)5:0.89,
0.89,0.93,0.93,0.99,1.20,1.24,1.25,1.28 (24H,s,8x
CH;),3.57-3.62 (1H,m,CH-12),4.60-4.64 (1H,m,
CH-3),6.36(1H,d, J=16.0Hz,CH-2"),7.61(1H,d, J=
16.0 Hz,CH-3"),7.02-7.53 (4H,m,ArH);"C NMR
(CDCl;,125 MHz)3:166.6 (C-17),162.8 (Ar-C-4),
142.9(C-3),130.8(Ar-C-1),129.8 (Ar-C-2),129.8
(Ar-C-6),118.6(C-2"),116.0(Ar-C-3),115.8 (Ar—
C-5),80.9(C-3),76.6(C-20),73.5(C-25),70.4(C-
12),56.0(C-5),54.6(C-17),51.2(C-14),49.8 (C -
9),48.9(C-13),39.8(C-8),38.6(C-1),38.1(C-4),
37.0(C-24),36.4(C-10),35.7(C-22),34.8(C-7),
32.9(€-27),31.1(C-15),30.2(C-11),28.0(C-26),
27.1(€-29),25.1(C-2),23.8(C-16),19.3(C-21),
18.2(€C-6),16.9(C-30),16.6 (C-23),16.2(C-18),
16.2(C-19),15.6(C-28).

&% 10 RE AR, IR 44.0% ; ESI-MS
(m/z):636.9 [M+H]*; 'H NMR (500 MHz,CDCI;)3:
0.87 (3H,s,H-19),0.89 (3H,s,H-30),0.93(3H,s,
H-28),0.93 (3H,s,H-18),0.99 (3H,s,H-29),1.19

9
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(3H,s,H-26),1.25 (3H,s,H-27),1.27 (3H,s,H-
21),3.55-3.60 (1H,m,CH-12),7.26 -7.67 (4H,m,
ArH),4.61-4.64 (1H,m,CH-3),6.37 (1H,d,J=15.7
Hz,C-27),8.11 (1H,d,J=15.7 Hz,C-3");"C NMR
(CDCl;, 125 MHz)3:165.5 (C-17),139.4 (Ar-C-2),
133.4(C-3"),130.7(Ar-C-5),130.1 (Ar-C-4),129.0
(Ar-C-1),129.0 (Ar-C-6),124.9 (Ar-C-3),123.9
(€C-27),81.5(C-3),76.7(C-20),73.3(C-25),70.1
(€C-12),55.9(C-5),54.6(C-17),51.2(C~-14),49.8
(€-9),49.0(C-13),39.8(C-8),38.5(C-1),38.1(C-
4),37.0(C-24),36.4(C-10),35.7(C-22),34.8 (C-
7),32.9(C-27),31.1(C-15),30.4 (C-11),28.0(C -
26),27.1(€-29),25.1(€-2),23.7(C-16),19.3(C -
21),18.2(C-6),17.0(C-30),16.5(C-23),16.2(C -
18),16.1(C-19),15.6(C-28).

2.4 AF3K SD R R e B 7 M 4G 32

241 mAEFWHE L TEER (22£2)CHKMFT,SD
KEUH 10%7K 45015 (0.35 mIL/100 g ) I i 8 5 JRR e
AFESE , FE AR ORI  T 4 °C MOPS-PSS
W AR AR T R T AR AR ik IS
Bk (BA ) JE Bl 41 2053 85 134, 5 S bR 3 Jok 0 g 356 7
SNKETINLY 1 mm SHIKER, SFE R 2255 1

242 MW TFHE RS RS, AR
60 wm M4 )8 22 2 N 3R, 34 S T DMT VAl
B ) AR R — R 4 T E A b VR &
MOPS-PSS TAEW 5 mL, fHE 37 CIf HipLi A
95%0, 1 5%CO, BRI . &M 20 min 4 11K
MOPS-PSS TAEW, P 60 min, #KJ5 B4k MOPS-
KPSS TAEW (% 60 mM K*)5 min, K60 IfiL 45 2R 35 P
i Iy R 2 A AT IS A, AT
S, SREHE RIS A 2R RUN 2y

243 ZRHGMEFKSD KR EHEAN BAF
AN 1l A PR G AR IS . A 60 mM KCI 4
A8, TR I8 B e KA B ), 4% 5558 DMSO il
il B B R 100 mM 52 30RE i 15 L IIEACE] 5 mL
B35 SR T R B 20 5 (300 wM ) o H PowerLAB
B st RGURAEBE . B — D22 8
R Il A PR A 7 8 A2 R

10

244 BAFAIE ARSZIRURE S5 R AR XS 5K T (E
(% ) AR FHXS 5K T/ T 50% 0 I A B0 B
0 N EF 5KIE T, ARG 5K (R N R 2 0 1l
(R EF SR TG PE AT RER AT . AT SR (AT 0 AT
K I =(X =8 )/(60 mMK i 45 {15 —F- 17 {1 ) x
100%( X F/RL2)5 PowerLAB K48 5 (043 ROE(E )
BT I N2 841 Rgl.

R1 UESWEFRMERSPL BA MEFEER

Compounds  VEJEE(pM)  HIX5KJI{E (% of 60 mM K*)
1 300 40.64
3 300 34.05
4 300 41.38
7 300 34.84
Rgl 300 61.91

HI 1 g g Rl IE a9 1,3,4,7 A i
HHETIK BA MG PR, & P T B BN 2
1 Rgl.

3 itig

AW NS R WAL ROV A E] 10 AL
P, R SD R Ul S 3 kot S Y B AR R
10 M A AT T &7 5K SD R BN 56 7 20 Ik 3 4 1
WIS, RIALGY) 1,3,4,7 (AT 5K T {HYY
INT50%, ZEFAGITFE L, PRI EY
1,3,4,7 %F SD K BUIK JE i 3h Ik B A — 2 1 &7 5K 1%
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