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decadienoic acid (Z, Z)-(2, 2-dimethyl-1, 3-dioxolan-
4-yl) methyl ester( X[ ) . TEAKBFRH, AU H1E
F| 1" notoptol \ F5 1 BE CEETERTSA T (BRI A —EEAN
2 £ R S5 A 7 ot IS0 BT R R B A, i E IR
B3 (10E)1, 10- heptadecadiene-4, 6-diyne-3, 8, 9-
triol . 10-hydroxyverbenon , ( + )-bomyl ferulate F17 5.
FREFLAT o FoH notoptol( T ) JETEEE( 11 ) . 7ERT
EAE () VR A —BE(IV) . (+ )-bomyl ferulate
(VD &SRB EE (V) , #5227 # S 06 ) £ 2
Bore HHERERMANPRIAKRERN (+)-bomyl
ferulate( V) , A] BE 5 iZ 25 ¥ P M K + SR %4
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FE.
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BAX SB-C18 LAEHE(9.4 mm x 25 em), FEFERIAE
B2 (80 ~ 100 BH) ,EHTFRERL (200 ~ 300 H ) 8UAE AL
H(10 ~ 40 pm) X 2 EHT BRI N E 518
T A 7= 8 Sephadex LH-20; [ #B 44 ¥} Li-
chroprep Rp-18(40 ~ 63) H & Merk 22 &) 4 7 ; KAL
B g 0 K T 4 7= 19 D101 R K 2 4 1
KILIR A AR B A 10% H, S0, Z BEVE W, B
W /538 X .
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1.3 #BEBFH5 5
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0% REREE 3 K, BIKS d. &I BB I E K
FEZE TG , Bris KR A ik L8 B
RIF TREESEAE I 3 ~ 4 1K, WUE B W 2R BUA ],
S HASE A 28R ZEE A IE T R IR

¥ 28R Z BB (270 g) FH 350 ¢ 80 ~ 100 H
REBCHERESS , 1.5 kg 200 ~ 300 HAEM: T k2E4E,
FHA Mk PIER(15:1 ~ 1: 1) FEA7H BRI, TLC 45
W& I AERIER Ay, 58] 7 N A~ G, AEBO N
HARY), K —H 8. LBV (12 o) FWI(20
)P BIK M B ik : PSR 1051 2643 A1 C
CAmEE:PIER 9: 1 3P Ta 4 i, D&y
(FimE : PIAR 8: 1 #3402 EHIV (45 g)o EFE
(AR AR 7:1 82)2.3 g BILEHN AV
HE-&Y), B 80 mg F 50% HIEE/K HPLC 41415
LGV (8 mg)o F 4T (A iliEE: HER 6:1 &
AR B RP-18 H1 Sephadex LH-20 43 % 3 N &K 47
F1 ~F3, F1#% (100 mg)F 20% B2 /K HPLC
HBREMEEYVI(25 mg), F2F4r(13.5 g) FE R
EW T A REAEY, B 60 mg F 35% ZIEK
HPLC ¥ &8 2154 1 (35 mg) M 11 (25 mg).
F3 #34(350 mg) DT Ak (6: 1) BEAR, 15 5
EWX (160 mg), G &4 (M : NEI4:1 ~ 1:
1 #8453 ) M X FH Rp-18 . Sephadex LH-20 1 HPLC
4k 1581 &% X (10 mg), X (12 mg) #1 XI (8
mg)

WIE T B3R BUY (146 g) e b R AL TR B B
B, 7K GERE , B 2548 05, F 95% ZBE TR, 2 ik
IRk 4575 T(88 g), i 150 g 80 ~ 100 HEEMC 4
J& , 1 500 g 200 ~ 300 HEERS T k380, HE-H
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o4 1 HEMAK;ELMS m/z 354 [M]*;
IR (KBr) v, em™': 3532,1726,1620,1605,1580;
'"H NMR (400 MHz,CDCl,) &: 1.31 (6H,s,H-8", H-
97),1.69 (3H,s,H-10"),2.76 (2H,d,J = 6.3 Hz,
H-4") ,4.94 (2H,d,J = 6.8 Hz,H-1"),5.55 (1H,
m,H-2"),5.59 (1H,dd, J = 15.6,6.3 Hz, H-5"),
5.65 (1H,d,J = 15.6 Hz,H-6"),6.27 (1H,d,J =
9.8 Hz,H-3),6.94 (1H,d,J = 2.4 Hz,H-2'),7.14
(1H,s,H-8),7.59 (1H,d,J = 2.4 Hz,H-1'),8.15
(1H,d, J = 9.8 Hz, H4); " C NMR (100 MHz,
CDCL) &; 16.7 (C-10"),29.8 (C-8", C-9"),42.1
(C4"),69.7 (C-1"),70.6 (C-7"),94.3 (C-8),105.0
(C-2"),107.5 (C-4a),112.6 (C-3),114.2 (C-6),
119.6 (C-6"), 123.6 (C-2"), 139.6 (C-5"), 140.5
(C-4),141.7 (C-3"),144.9 (C-1'), 148.8 (C-5),
152.6 (C-8a), 158.1 (C-7), 161.3 (C-2), 5
BRI R 5 A& 4 T 29 notoptol

oIl ABEE&;ELMS m/z 354 [M]*,
336 [M-H,0]"* ;IR (KBr) v, em™': 3524,1725,1
620,1608,1580;"'H NMR (500 MHz, CDCl;) &: 1.69
(3H,s,H-10"),1.72 (3H,s,H-9"),1.76 (3H,s,H-8"
),2.22 (1H, dd, J = 13.8,4.7 Hz, H4"b), 2.30
(1H,dd,J = 13.7,8.5 Hz,H-H-4"a),4.51 (1H,m,
H-5"),4.97 (2H,d,J = 6.7 Hz,H-1"),5.55 (1H,
m,H-2"),5.17 (1H,d, J = 8.3 Hz, H-6"),5.64
(1H,t,J = 6.5 Hz,H-2"),6.27 (1H,d,J = 9.8
Hz,H-3),6.95 (1H,br s,H-3'),7.16 (1H,s,H-8),
7.60 (1H,br s,H-2'),8.15 (1H,d, J = 9.8 Hz,H-
4);®C NMR (125 MHz, CDCL;) &: 17.1 (C-10"),
18.2 (C-8"),25.7 (C-97),47.7 (C-4"),66.5 (C-
5"),69.5 (C-1"),94.4 (C-8),105.0 (C-3'),107.5
(C-4a), 112.7 (C-3),114.2 (C-6),122.1 (C-6"),
127.4 (C-2"), 135.6 (C-7"), 139.6 (C-3"), 145.0
(C-2'),148.9 (C-5),152.7 (C-8a), 158.2 (C-7),
161.2 (C-2), S53CER™ xF M8, B EREY [ A %K

el HERFK; FAB-MS m/z 407 [M -
H] ;IR (KBr) v, em™': 3300,1720,1620,1 568,
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1080,1030;'H NMR (400 MHz,DMSO-d;) &: 1.21,
1.24 (% 3H,s,H-5',H-6'),4.39 (1H,d,J = 7.8
Hz,H-1"),6.20 (1H,d, J = 9.5 Hz, H-3),6.80
(1H,s,H-8),7.46 (1H,s,H-5),7.92 (1H,d,J =
9.5 Hz, H4); " C NMR (100 MHz, DMSO-d;) &:
21.8,23.1 (C-5',C-6'),28.9 (C-3'),60.9 (C-6"),
70.0 (C-4"),73.5 (C-2"),76.5 (C-3",C-5"),77.0
(C-4"),90.1 (C-2"),96.9 (C-8),97.3 (C-1"),111.3
(C-3),112.2 (C-4a), 124.0 (C-5),125.7 (C-6),
144.7 (C-4),155.0 (C-8a),160.5 (C-2),163.1 (C-
7)o G SR, S b &8 1 EAERTHAH

eV B ELMS m/z 260 [M]";
"H NMR (500 MHz, CDCl,) 8: 0.87 (3H,t,J = 6.7
Hz,H-17),1.29 (10H,m, H-12 ~ H-16),2.09 (2H, dd,

J = 7.3,14.5 Hz,H-11),4.93 (1H,br d,J = 5.1

Hz,H-3),5.19 (1H,d,J = 8.2 Hz,H-8),5.24 (1H,
d,J = 10.1 Hz,H-1b),5.48 (1H,d,J = 17.0 Hz,H-
la),5.59 (1H,m,H-9,10),5.92 (1H,ddd, J = 17.0,
10.1,5.1 Hz,H-2);” C NMR (125 MHz, CDCL,) §:
14.0 (C-17),22.6,27.6,29.0,29.1,29.2 (C-12 ~ C-
16),31.7 (C-11),58.5 (C-8),63.4 (C-3),68.9 (C-
6),70.4 (C-5),78.4 (C-7),79.0 (C-4),117.3 (C-1),
127.6 (C-9),134.6 (C-10),135.7 (C-2), 3@k
TR B (L BNV R T

wamV W EWME; EI-MS m/z 258 [M-H,
0]* ;'H NMR (500 MHz, CDCL,) &: 0.87 (3H,t,J
= 6.5 Hz,H-17),1.34 (8H,m, H-13 ~ H-16),2.06
(2H,m,H-12),4.13 (1H,t,J = 6.5 Hz,H-9),4.26
(1H,d,J = 6.3 Hz,H-8),4.93 (1H,d, J = 4.6
Hz,H-3),5.25 (1H,d, J = 10.2 Hz, H-1b),5.48
(2H, m, H-1a, H-10),5.89 (2H, m, H-2, H-11);"C
NMR (125 MHz,CDCL,): & 14.0 (C-17),22.5,28.8,
28.9,31.7,32.3 (C-12 ~ C-16),63.3 (C-3), 66.5
(C-8),70.1 (C-5),70.3 (C-6),75.5 (C9),78.0
(C4),78.2 (C-7),117.3 (C-1), 126.4 (C-10),
135.7 (C-2),136.5 (C-11), 53 E 3F 08, %
&4V} (10E) 1, 10-heptadecadiene-4, 6-diyne-3,
8,9-triol,

weHm VI KEWMARY; EIMS m/z 166
[(M]*;'H NMR (500 MHz, CDCL,) &: 1.01 (3H,s,
H-8),1.51 (3H,s,H-9),2.11 (1H,d,J = 9.2 Hz,
H-6a),2.42 (1H,m,H-1),2.69 (1H,m, H-5),2.86
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(1H,m,H-6B),4.27 (1H,dd, J = 17.7,1.4 Hz, H-
10b) ,4.37 (1H,dd,J = 17.7,1.4 Hz,H-10a),5.98
(1H,s,H-3) ;" C NMR (125 MHz, CDCL,) &: 22.1
(C-8),26.5 (C-9),41.0 (C-6),45.3 (C-1),54.2
(C-7),58.3 (C-5),64.0 (C-10),118.0 (C-3),171.6
(C-2),203.7 (C-4), S3CHk™ % B8, L&V
41 10-hydroxyverbenon,

e\l EREEFGELMS m/z 330 [M]7;
DDF'H NMRF (500 MHz, CDC,) &: 0.88,0.89,0.93
(& 3H,s,H-8,9,10),3.92 (3H,s,0Me) ,5.01 (1H,
d,J = 9.7 Hz,H-2),6.31 (1H,d,J = 15.9 Hz,H-
8'),6.92 (1H,d, J. = 8.5 Hz,H-5'),7.04 (1H,dd,
J = 8.5,2.0 Hz,H-6'),7.06 (1H,d,J = 2.0 Hz,
H-2"),7.59 (1H,d,J = 15.9 Hz,H-7');" C NMR
(125 MHz, CDCL,) &: 13.4 (C-10),18.8 (C9),19.6
(C-8),27.1 (C-6),28.0 (C-5),36.8 (C-3),44.8
(C-4),47.7 (C-7),48.8 (C-1),55.8 (OMe),79.7
(C-2),109.2 (C-5'),114.6 (C-2"),116.0 (C-8'),
122.9 (C-6'),126.8 (C-1'), 144.2 (C-7'), 146.7
(C-3'),148.2 (C-4'),167.5 (C-9'), H3CHk'S" xf
RSPV A+ )-bomyl ferulate,

oWl st & ELMS m/z 317 [M]*;
"H NMR (500 MHz, CDCL,) &: 0.62 (3H,s, H-19),
1.08 (3H,s,H-18),2.11 (3H,s,H-21),3.51 (1H,
m,H-3),5.34 (1H,t,J = 2.3 Hz,H-6); " C NMR
(125 MHz, CDCl,) &: 13.3 (C-18),19.4 (C-19),
21.1 (C-11),22.8 (C-16),24.5 (C-15),31.5 (C-
2),31.6 (C-7),31.8 (C-8,C-21),31.9 (C-21),36.5
(€-10),37.3 (C-1),38.8 (C-12),42.3 (C4),44.0
(C-13),50.0 (C-9),56.9 (C-14),63.7 (C-17),71.7
(C-3),121.3 (C-6),140.8 (C-5),209.5 (C-20), 5
SCHRDY %ot B, 6 58 B i VIR 2 654 s B R

e X BEHBHEQESEERN
B —3, 8 AEER.

e X IREEHER;'H NMR (400 MHz,
DMSO-dy) &: 6.27 (1H,d,J = 15.9 Hz,H-8),6.77
(2H,d, J = 8.5 Hz,H-3,H-5),7.49 (2H,d, J =
8.2 Hz,H-2,H-6), 530" % M, K& X
AEER.

e Xl B & ELMS m/z 194 [M]7;
"H NMR (400 MHz, DMSO-d,) &: 3.80 (3H, s,
OMe),6.35 (1H,d,J = 15.9 Hz,H-8),6.78 (1H,
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d,J] = 8.1 Hz,H-5),7.02 (1H,dd, J = 8.1,2.0 EITFRAEIR )], @ P E 5% (J Shanxi Coll Tradit

Hz,H-6),7.10 (1H,d, K = 2.0 Hz, H-2),7.46 o Zirfgr(i), 2003;26(6;:?&5;5(9. . )

(3] e e 2 AR (Xiao YQ) . & 1(Taniguchi M), % (Liu XH),

(1H,d, J =19 Ha, H7)o SUH X, B2 % ERFPNETE]. H%$R (Ade Pham Sin),
B W XN A PTERR - 1996,30(4) : 274-279.

a4 XM TEMAKRY; ELMS m/z 394 (3] %5 (Yang XW) B8 (Gu ZM) , IRESHEHE (Masao H), % .

[M]*;'H NMR (400 MHz,CDCL, ) &: 0.87 (3H,t,J RTEER BT[], ¥ EH (Chin Tradit Herb Drugs ),

= 6.8 Hz,H-18'),1.23 ~ 1.34 (14H,m),1.35 and 1993,24(10) : 507-511.
[41 Matsuura H, Saxena G, Farmer SW, et al . Antibacterial and antifun-

1.52 (eaCh 3H, s, 2 x Me) »1.62 (2H’ m, H2 -3 ) ’ gal polyine compounds from Glehnia littoralis ssp. leiocarpa [J].
2.03 (4H, m, H,-8" and H,-14'),2.33 (2H,t, ] = Planta Med 196,62 256-259.
7.6 Hz, H2_2’) ,2.75 (2H,t,J = 6.4 Hz, Hl_ll’) , [5] Bohlmann F, Jakupovic J, Schuster A, et al. Gemmacranolide,

3.72 (1H,m, H-3b) ,4.04 ~ 4.09 (2H, m,H-2 and H- hydroxyverbenon und ent-kaur-15(16)-en-17, 19-disdure aus Heli-
anthus occidentalis var. dowellianus [J]. Planta Med, 1984, 50

3a),4.12 (1H,m, H-1b),4.30 (1H,m, H-1a),5.31 ). 209208
~5.38 (4H, m,H-9',10,12',13") s"C NMR (100 (6] st (vu DQ) WoMhLls (Yang JS). 2414554, B =4k,
MHz,CDCL ): & 14.0 (C-18"),22.5 (C-17"),24.8 Fooo A HOR AR AT M. JER: AL AL,

1999: 756.

(C-16"),25.3 (C-15'),25.5 and 26.6 (C-2" and
[7] Toyota M, Saito T, Matsunami J, et al. A comparative study on three

3"),27.1 (C-14"),29.0 (C-8 and C-11'),29.1 (C-

chemo-types of the liverwort Conocephalum conicum using volatile

7'),29.3 (C6),29.5 (C5'),29.6 (C-4'),31.4 constituents[J]. Phytochemistry ,1997 44 1265-1270.
(C-3'),34.0 (C2'),64.5 (C3),66.2 (C-1),73.6  [8] 7% (Li RT), =EE(L IY).7H# (Swm HD)%. &0 F
(C-2),109.8 (C-1"),127.8 (C-13"),128.0 (C-12'), B4 (1], & doth 4 A% % (Acta Bot Yunnan ), 2005,27
130.0 (C-10"),130.1 (C9'),173.6 (C-1'), 5 (5): 565-571.

[9] Kohler P, Grosch W. Study of the effect of DATEM. 1. Influence of

BRI TR, K Em L S XM 9, 12-octadecadiencic acid ; d chain length on rheol d baking[J]. J Agric Food
. . atty acid chain length on rheology an inglJ]. i

(Z,Z)-(2,2-dimethyl-1,3-dioxolan-4-yl ) methyl ester, Chem. 1999 47+ 1863-1869.
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Chemical Constituents of Notopterygium incisum

LI Li-Mei"? , LIANG Bao-De’ , YU Shao-Wen' ,SUN Han-Dong'”
"State Key Laboratory of Phytochemistry and Plant Resources in West China , Kunming Institute of Botany , Chinese

Academy of Sciences , Kunming 650204 ;
?Scientific Research Center , Chengdu Medical College , Chengdu 610083
Yunnan College of Traditional Chinese Medicine , Kunming 650020 , China

[ABSTRACT] AIM: To study the chemical constituents of Notopterygium incisum collected from Li county, Sichuan Province, and
compare the chemical costituents of Notopterygium incisum between Li county, Sichuan province and other regions. METHODS: Isolating
the chemical constituents of the rhizomes of Notopterygium incisum by all kinds of chromatography , and identifying their structures on the
basis of spectral analysis. RESULTS: Twelve compounds were isolated from the rhizomes of Notopterygium incisum . Their structures were
elucidated as notoptol ( | ), notopterol( I ) , nodakenin( 1l ) , falcarindiol ( IV ), (10£)-1, 10-heptadecadiene-4, 6-diyne-3, 8, 9-triol(V ),
10-hydroxyverbenon( V1) , ( + )-bomyl ferulate( VI ), pregnenolone( VIl ), vanillic acid(IX ), p-coumarin( X }, trans-ferulic acid(X[) and
9, 12-octadecadienoic acid ( Z, Z)-(2, 2-dimethyl-1, 3-dioxolan-4-y1) methyl ester( X[ ). Among them, compounds I ~ IV, V[ and VIl
are its main constituents; compounds V ~ V[, X and X[ were obtained from this plant for the first time. CONCLUSION: There are some
componential differences of Notopterygium incisum between Li county, Sichuan province and other regions.

[KEY WORDS]  Notopterygium incisum ; Umbelliferae; Coumarin; Polyacetylene; Monoterpene ester
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