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(3) , amadendrane-$ , 1 -diol (4) , augustic acid (5) ,
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H ( - ,90 10), 8),44.1(C9),75.5(C-10),19.0(C-11) , 28. 8 (C-
1(30mg),3(8mg),4(8 mg),5(17mg),10(60  12),16.4(C-13), 25.6 (C-14) , 19. 7 (C-15)
mg) [5,6] aramadendrane-43 , 10-
3 diol
1 , [0 12 14.9(c 0.28, 5 ( ); EMS m/z 472

MeOH); EMMS m/z 169 [M - 1]° (2);' HAMR
(CD; 0D, 400 MHZz)d: 5.54 (1H, br s H-2), 3.93
(1H, br sH-7),2.21(2H,m,H-3) ,0.95(3H, d,J =
6.9 Hz,H-9),0.92(3H, d,J =6.9 Hz, H-10); ° C-
NMR (CD; 0D, 100 MHZz)®: 138.1(C-1), 121.0(C-
2),34.7(C3),73.1(C4),31.9(C5),23.7(C-6) ,
67.1(C-7),38.1(C-8),17.4(C-9), 17.2 (C-10)
[3,4] (4S) -pmenth-1-ene4,
7-diol 4-08 -D -glucopyranoside ,
(4S) -pmenth-1-ene-4, 7-diol

2 ( ), [0 15 - 21.1° (c
1.07,CH; Cl); EMMSm/z 238[M ]" (4);'HAMR
(CDCl, 400 MHz)®: 1.27 (3H, s), 1.20 (3H, 9),
1.05(6H, 9 ; *CNMR (CDCL, 100MH2)d : 56. 2 (C-
1),23.7(C-2) ,41.1(C-3),80.3(C-4) ,48.3(CH),
28.2(C-6), 26.5(C-7),20.1(C8), 44.4 (C9),
75.0(C-10), 19.5(C-11), 28.6 (C-12), 16.4 (C-
13),24.4 (C-14), 20.2 (C-15)
[5,6] aramadendrane -4t , 1@ -diol

3 ( ), [0 12 - 10.2° (¢
0.55,CH,Cl); EMSm/z 238[M ] (10);"HNMR
(CD,0D, 400 MHZ)d: 1.28 (3H, ), 1.19 (3H, 9),
1.09(3H, s),1.02 (3H, s); * CNMR (CD, 0D, 100
MHZ)d: 56.8 (C-1), 24.7 (C-2) , 42.0(C-3) , 81. 1
(C-4),47.6(C-5) ,30.4(C-6) ,27.7(C-7) ,20. 2(C-
8),43.8(C-9),73.0(C-10) , 21.2(C-11) , 29. 2 (C-
12) ,16.3(C-13) , 24.3(C-14) , 30. 7 (C-15)

[5,6] aromadendrane-41
1@ -diol

4 ( ), [0 ]2 - 39.3°(c
0. 60, ); FABMSm/z 238[M ]" (2);"HAMR

(CDCL, 400 MHZz)8: 1.25 (3H, s), 1.21 (3H, s),

1.05(3H, s), 1.00 (3H, s);“ CNMR (CDCL, 100

MH2)d: 54.5(C-1) , 23.8 (C-2) , 40.3 (C-3) , 80.3
(C-4) ,47.5(C-5) , 24.9(C-6) , 26. 1(C-7) , 20. 3(C-
. 1534

IM]" (1);" HNMR (CD, 0D, 400 MHZz)d : 5. 25 (1H, br
sH-12),3.62(1H,m, H-3) , 3.30 (1H, br s H-2),2.90
(1H,dd,J =14.0,4.0 Hz, H-18) , 1. 16 (3H, s H-27),
1.01(3H, s H-25) ,1.00 (3H, s H-28) , 0.96 (3H, s H-
23),0.94(3H, s H-29) , 0.83(3H, s H-30) ,0.81(3H, s
H-26) ; *CNMR (CD,0D, 100MH2)3 : 48.1, (C-1),69.5
(C-2),84.4(C-3) ,40.6 (C-4) ,56.7(C5) ,19.6 (C-6)
33.9(C-7), 39.2(C-8), 49.0 (C-9) , 40.5 (C-10) , 24.0
(C-11) ,123.5(C-12) , 145.2 (C-13) , 42.9(C-14) , 28.8
(C-15) ,24.6(C-16) , 47.6(C-17) , 42. 7(C-18) , 47. 2 (C-
19),31.6 (C20), 34.9, (C-21),33.8(C-22), 29.3(C-
23), 17.5 (C-24) , 17.1 (C-25) , 17.7 (C-26) , 26.4 (C-
27),181.8(C-28) , 33.6(C-29) , 24.0(C-30)
[7] , augugtic acid

6 ( ); EMSm/z 602
[M]" (4);*"HNMR (C;DsN, 500 MH2)3 : 8. 02 (1H,
d,J =15.9 Hz,H-3') ,7.65(2H,d,J =8.1 Hz, H-5',
9'),7.18(2H,d,J =8.1 Hz, H-6',8') , 6. 70 (1H, d,
J=15.9Hz,H-2"),5.48(1H, br s H-12) , 4. 90 (1H,
t,J =9.1Hz H-3),2.63(1H,d,J =11. 2 Hz, H-18) ,
1.03(3H, s H-23) ,1.01 (3H, d,J =5.2 Hz, H-30) ,
0.94(3H, s H-24),0.92(3H, s H-26) ,0.89(3H, s
H-27),0.88(3H,d,J =7.0 Hz,H-29) , 0. 86 (3H, s
H 25);®CANMR (C;DsN, 125 MHz)d : 38.4 (C-1) ,
23.6(C-2),80.6 (C-3),38.2(C4),55.7 (C5),
18.6(C-6), 33.4 (C-7), 40.0 (C-8) , 47.9 (C-9),
37.1(C-10), 24.2(C-11) , 125.5(C-12) , 139. 3 (C-
13), 42.6 (C-14) , 28.7 (C-15) , 24.9 (C-16) , 48. 1
(C-17), 53.6 (C-18) , 39.5 (C-19) , 39.6 (C-20),
31.1(C-21), 37.5(C-22), 28.3 (C-23), 17.5 (C-
24) ,15.6 (C-25) , 17. 4 (C-26) , 24.0 (C-27) , 179. 9
(C-28), 17.2 (C-29) , 21.5 (C-30) , 167.3 (C-1") ,
115.9(C-2') , 145.0(C-3'") , 126. 3(C-4") , 130. 7 (C-
5'), 116.9 (C-6'), 161.5 (C-7'), 116.9 (C-8"),
130.7(C-9") [8] ,

(xiongtempene)

7 ( ): EMSm/z 317
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[M +1]" (18);*HNMR (CDCL, 400 MHz)d : 5. 34
(1H, br d,J =5.2 Hz, H-6) , 3.53 (1H, m, H-3) ,
2.52(1H,t,J =8.8 Hz, H-17) , 2. 12 (3H, s H-21) ,
0.98(3H, s H-19), 0.62 (3H, s H-18) ;" CNMR
(CDCL, 100 MHZ)8: 37.2(C-1), 31.7(C-2), 71.6
(C-3),42.2(C-4),140.7(C5), 121.3(C6) , 31.5
(C-7),31.8(C-8), 49.9(C-9), 36.5(C-10), 21.0
(C-11), 38.8 (C-12) , 44.0 (C-13) , 56.9 (C-14) ,
24.4(C-15) , 22.8 (C-16) , 63.7 (C-17) , 13.2 (C-
18) , 19. 3(C-19) , 209. 7 (C-20) , 31. 5(C-21)

[9] : () (preg-
nenolone)

8 :EMMSm/z 259[M -
11" (1) ;*"HNMR (CDCk, 400MH2)d : 5. 93 (1H, m,
H-2) ,5.60 (1H, m, H-10) , 5.52 (1H, br d, J = 8.2
Hz, H-9) ,5.43 (1H, br d, J =16.7 Hz, H-1a) , 5. 24
(1H, br d, J =10.2 Hz, H-1b) , 5. 18 (1H, br d, J =
8.2 Hz, H-8) ,4.91 (1H, d,J =5.2 Hz H-3), 2.08
(2H,q,3 =7.1 Hz, H-11) ,0.90 (3H, t,J =6.3 Hz
H-17) ;¥ CNMR (CDCl, 100 MHZ)d : 117.2 (C-1) ,
135.8(C-2) , 63.4 (C-3), 79.8 (C-4), 70.2 (C5) ,
68.7(C-6), 78.3 (C-7), 58.5 (C-8) , 127.6 (C-9) ,
134.5(C-10) , 27.6 (C-11) , 29.2 (C-12) , 29. 2 (C-
13), 29.1(C-14) , 31. 7 (C-15) , 22.6 (C-16) , 14.0
(C-17) [10] ,

[3(R),8(S),9(z) -falcarindiol ]

9 . EMMS m/z 206
[M]" (3);"HANMR (CDCl, 400 MHZz)d : 6. 20 (1H,
dt,J =8.7,1.9 Hz,H-7) ,6.10 (1H, dt, J =8.7,4.2
Hz,H-6),5.30(1H, d,J =8.2 Hz, H-8) , 4. 59 (1H,
m, H-9), 0.92 (3H, J = 7.4 Hz H-11);® CAMR
(CDCl;, 400 MHZz)&: 168.7 (C-1), 149.3 (C-3),
149.2(C-3a) , 19.2(C-4) , 23.4(C-5) , 132. 7(C-6) ,
117.3(C-7) , 125.9 (C-7a) , 115.6 (C-8) , 68. 7 (C-
9),31.2 (C-10), 10.0 (C-10)
[11] , F ( senkyunolide F)
10 ,EmMMSm/z 224
[M]" (24) ;"HANMR (CDCL,, 400 MH2)d : 5. 28 (1H,
t,J =7.9 Hz, H-8) ,4.48 (1H, d,J =5.7 Hz, H-7) ,
0.95(3H, t,J =7.3 Hz, H-11) ; *CNMR (CDCl, 100
MH2)3 : 168.9 (C-1) , 152. 6 (C-3) , 147.9 (C-3a) ,
19.3(C-4), 26.7 (C5), 71.8 (C6) , 68.1 (C-7) ,

125.8(C-7a), 114.5 (C-8), 28.1 (C-9), 22.3 (C-
10) , 13.5(C-11) [12,13] ,
I ( senkyunolide 1)

11 ( ); EMSm/z 206
[M]"(5);"HANMR (CD, COCD,, 400 MHZz)d: 9. 31
(1H, s-OH),7.41 (1H, t,J =7.7 Hz, H-6), 7.30
(1H,brd,J =7.7 Hz, H-5) , 7.17 (1H, brd,J =7. 7
Hz,H-7),5.56 (1H, dd,J =7.7,2.8 Hz H-3) , 0. 89
(3H, t,J =6.9 Hz, H-11) ; ® CNMR (0D, COCD; , 100
MH2)&: 170.7 (C-1), 80.9 (C-3), 136.9 (C-3a),
153.2(C-4) , 120.8 (C-5) , 131.5 (C-6) , 116.8 (C-
7),129.1(C-7a) ,33.1(C-8),27.6(C-9), 23.1(C-
10) , 14. 1(C-11) [8] ,

4- -3- ( 4-hydroxyl-3-butylph thar
lide)
[ ]
[1] [S]. . 2005: 28
[2] ) ) . M] 1 .
,1998: 629

[3] Ishikava T, Tekayanagi T, Kitajimad W ater-luble congtituents of
cumin: monoterpenoid glucosides[ J]. Chen Pham Bull, 2002, 50
(12): 1471

[4] Ishikava T, SegaY, Kitajimad Water-luble constituentsof ajovan
[J]. Chen Pham Bull, 2001,49(7):84Q

[5] Coldsby G, BurkeB A. Seqquiterpene iactones and a gjuiterpene
diol fran jamaican Ambrosia peruviana[J]. Phytochemistry, 1987, 26
(4): 1059

[6] BeechanCM, Djerass C Tempenoidsixxiv The ssquitepenes fran
the oft coral Sinularia mayi[J]. Tetrahedron, 1978, 34: 2503

[7] AlanM S, ChopraN J, AliM, etal Oleanen and stignasterol de-
rivatives fram Ambrana augusta[J]. Phyiochemistry, 1996,41: 1197

, ) [J1

,2002,27(7) : 519

[9] Seendi Z, Forg P, Sveet E Camplete *H and ®CNMR gectra of
pregnenolone[ J]. Steroids, 1995, 60: 442

[10] LechnerD, StavriM, Oluvatuyi M, et al The anti-stgohylococcal
activity of Angelica dahurica (Bai zhi) [J]. Phyiochenistry, 2004,
65: 331

[11] TwchidaT, KobayahiM, Kaneko K, etal Studieson the congtitu-
entsof Umbelliferae plants XV | Ilation and structures of three
nev ligustilide derivatives fran Angelica acutiloba[J]. Chen Pham
Bull, 1987,35(11): 4460

[12] WangP, Go X, Wang Y, etal Phthalidesfran the rhizme of Li-
gusticum wallichii[J]. Phytochemistry, 1984,23(9): 2033

[13] Naib T, Katsuhara T, Niitau K, lkeyay, etal Two phthalidesfran
Ligusticum chuanxiong[J]. Phytochemistry, 1992,31(2): 639

1535-



2 15 Vol 32, Isze 15
2007 8 China Journal of ChnesM ater aM edica August, 2007

Studies on chan ical constituents of rhizames of L igusticum chuanxiong

CHANG Xin-liang"?, MA Yun-bao', ZHANG Xuemei', JANG Zhi-yong', CHEN Ji-jun'
(1 State Key L abortatory of Phytochenistry and Plant Resources in West China, Kurming Institute of B otany,
Chinese Acadamy of Sciences Kurming 650204, Ching;
2 Graduate School of Chinese Acadeny of Sciences Beijing 100049, China)

[ Abstract] Objective: To study chemical constitutentsof the rhizomesof L igusticum chuanxiong M ethod: The rhizmesof L.
chuanxiong were extracted withwater o afford awater extractwhichwasparticipated betveen H,O and E©DAc, nBuOH, successively.
The compoundswere ilatedand purified by column chramatogrgphy fraom the EDA ¢ fraction, and identified based on Pectral analy-
s Realt: Eleven compoundswere ilated fram the rhizmesof L. chuanxiong, and structureswere characterized as (4S) -pmenth-
1-ene-4, 7-diol (1), amamadendrane-4t , 1@ -diol (2), ammadendrane-f3, 1@ -diol (3), ammadendrane-$3, 1@ -diol (4), au-
gustic acid (5), xiongterpene (6) , pregnenolone (7), 3(R), 8(S), 9(Zz) -falcarindiol (8), senkyunolide F (9), senkyunolide I
(10) , 4-hydroxyl-3-butylphthalide (11). Conclusion: Campounds1-5were obtained fram the rhizmesof L. chuanxiong for the first
time

[ Key words] Ligusticum chuanxiong; Umbelliferag, monotempenoids segquiterpenoids tritempenoids
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