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Abstract: Eleven compounds of ethanol extracts from whole plant of Ligularia cymbulifera (W. W. Smith) Hand. -Mazz.
are isolated and identified. They are 83-[ eremophila-3',7' (11")-diene-12",8'a; 14", 6’ a-diolide ] eremophila-3,7 (11)-
diene-12, 8a; 14, 6a-diolide (1), 8B-hydroxyeremophil-3, 7 ( 11 )-diene-8c, 12 ( 6a, 15 )-diolide (2), 8B-
methoxyeremophil-3,7(11) -diene-8a, 12( 6, 15) -diolide (3), (88H)-eremophila-3,7(11)-diene-12,8«;14,6a-diolide
(4), 7-(3-methylbut-2-enoxy ) umbelliferone (5), umbelliferone (6), (+)-syringaresinol (7), actaealactone (8), 3-
hydroxy-5-methoxybibenzyl (9), 6-hydroxy-2-(4’-hydroxy-3",5'-dimethoxyphenyl ) -3, 7-dioxa-bicyclo-octane (10), and
bidensyneoside B (11). All compounds are firstly obtained from this plant.
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1.2 FHik

FH BB A W AT DR BRER 7. 5 kg RS, FHIRHR
I1EL 95% LTI AREL 7 K, K 6 h, LB BUR £ 98 R 25
TR 51 BEIRE 590. 6 g(5%.7.9%) ;1 1 000 mL &4
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a1 BT ETER AR ; CyyHy, 04 ; TLC 2K T 43 1
10% B 5 - £ BE 5 W W8 55 58 €08 9% (6 5 45 '"H-NMR ( CDC, ,
600 MHz) 8:2.12-2.20(2H,m,H-1,1"),2.32-2.37(2H,m,
H-1,1'),1.68-1.72(2H, m,H-2),2.02-2.09(2H, m, H~
2'),6.84(2H,m,H-2"),6.84(1H,t,J=3.2 Hz, H-3,3"),
5.12(1H,br.s,H-6,6") ,1.27-1.34(2H, m,H-9,9') ,2. 37~
2.41(2H, m,H-9,9"),2.57-2.61 (1H,m,H-10,10") ,1.97
(3H,d,J=2.4 Hz,H-13,13"),1.48(3H,s,H-15,15") ;*C~
NMR(CDCl,, 150 MHz) 6:21.2(C-1,1"),21.9(C~-2,2"),
136.7(C-3,3"),129.6(C-4,4") ,44.3(C-5,5") ,82.9(C-6,
6'),157.4(C-7,7") ,87.3(C-8,8"),35.2(C-9,9"),32. 1(C-
10,10’),128.6(C—11,11") ,171.0(C-12,12") ,10. 1 (C-13,
13'),168.4(C~14,14") ,26.2(C~15,15") . Z5&3CHk[4], %
EH N 88— eremophila—3",7'(11") —diene—12',8'a; 14" 6’ a—
diolide ] eremophila—3,7(11) —diene—12,8«; 14 ,6a—diolide,,

&M 2. AT E B H K ; CsH, 055 TLC 2T 4354
10% B R - £ FE T35 o R 3 B ;' H-NMR (CD, 0D,
600 MHz) 8:1.68-1.72(2H,m,H-1),2.19-2.23(2H, m,H~
1),2.34-2.39(2H,m,H-2),2.40-2.42(2H, m,H-2) ,6. 87
(1H,dd,J=3.6,3.2 Hz,H-3) ,5.24(1H,d,J=2.0 Hz,H-6) ,
1.35(2H,t,J=13.6 Hz,H-9) ,2.24(2H,dd, /= 13.6,4. 8 Hz,
H-9),2.02-2.07(1H,m,H-10),1.95(3H,d, J=2.0 Hz,H-
13),1.44(3H,s,H-15) ; "C-NMR(CD,0D, 150 MHz) 6:21.0
(C-1),21.4(C-2),137.6(C-3),129.4(C-4) ,43.8(C-5),
82.5(C-6),154.9(C-7),103.2(C-8),36.1(C-9),33.5(C~
10),125.5(C~11) ,171.6(C-12) ,7.5(C~13) ,25.6(C-14) ,
169.4(C-15) , 454G CHR[ 5], %8 H 2y 88-hydroxyeremophil -
3,7(11) ~diene—8a,12(6a,15) —diolide,,

WEY 3. HETEEH AR ; CoH, 053 TLC S AR 73 4
10% B iR - £ B W Wi 55 1 (60 3 (35 ;' H-NMR ( CD, 0D,
600 MHz) 8:1.68-1.74(2H,m,H-1),2.14-2.20(2H, m,H~
1),2.32-2.37(2H,m,H-2) ,2.37-2.43(2H, m,H-2) , 6. 87
(1H,dd,J=3.6,3.2 Hz,H-3),5.06( 1H,d,J=2.0 Hz,H-6) ,
1.30(2H,t,J=13.2 Hz,H-9) ,2.23(2H,dd,J=13.2,4. 8 Hz,
H-9),2.02-2.07(1H,m,H-10),2.02(3H,d,J=2.0 Hz,H-
13),1.43 (3H,s,H-15),3.23 (3H,s, H-16) ;”°C - NMR
(CD,0D, 150 MHz) 6:20.9(C~-1),21.3(C-2),137.6(C-3),
129.4(C-4) ,43.8(C=5),82.3(C-6),153.0(C~7),105.7(C~
8),35.0(C-9),32.9(C-10),127.7(C~-11),170.6(C-12) ,

7.6(C-13),25.6(C-14),169.2(C-15),49.8(C~-16), 454
k[ 5], %€ H K 88-methoxyeremophil-3,7(11) —diene—8a,
12(6a,15) —diolide,,

&Y 4. AT EEH AR CsH 0, ; TLC 2 KF 2 %
10% B R - £ BV WS 55 1 (4R 5 (4 B 13 ; ' H-NMR ( CD, 0D,
600 MHz) 8:1.74(2H,m,H-1) ,2. 04(2H,m,H-1),2.23(2H,
m,H-2),2.33(2H,m,H-2),6.85(1H,dd, J=3.6,3.0 Hz, H-
3),5.14(1H,br. s,H-6) ,4.68 (1H,dd, J=9.3,4.2 Hz,H-8),
1.08(2H,m,H-9),2.23(2H, m,H-9),2. 15(1H,m,H-10) ,
2.00(3H,br.s,H-13) ,1.42(3H,s,H-15) ;" C~NMR ( CD,0D,
150 MHz) 8:21.3(C-1),21.6(C-2),137.4(C-3),129.5(C~
4),43.9(C-5),77.9(C-6),158.1(C-7),82.1(C-8),32.7
(C-9),33.1(C~-10),123.4(C~-11),174.3(C-12) ,7.9(C~
13),169.3(C-14),25.5(C-15), &iaCwk[6], KEH N
(88H) —eremophila—3,7(11) —diene—12,8a; 14 ,6a—diolide ,

e 5. HETEEHAK; C,H,0,; TLC 24 73 51
10% B iR - 2 7 T 55 55 1 (6 4 35 . 3% 5 ;' H-NMR ( CD, 0D,
600 MHz) 6:6.24(1H,d,J=9.4 Hz,H-3),5.47(1H,th,J=
6.0,1.5 Hz,H-8),7.88(1H,d,J=9.4 Hz,H-4) ,7.52( 1H,
d,J=8.6 Hz,H-5),6.90( 1H,m,H-6) ,4.04(2H,q,J=7.1
Hz,H-1'),1.28(1H,t,J=7.1 Hz,H-2') ,1.79(6H,dd, J =
12.4,1.3 Hz, H-4",5") ;”C~NMR ( CD,0D, 150 MHz) &:
162.4(C-2),113.0(C-3),144.4(C~4),128.9(C-5),112.5
(C-6),162.0(C-7),101.0(C-8),155.7(C-9),111.8(C~
10),65.1(C-1'),118.8(C-2"),138.3(C-3"),16.8(C-4"),
24.4(C-5"), S5E3CHR[ 7], %€ H N 7-(3-methylbut-2-
enoxy ) umbelliferone ,

&Y 6. F 6T E I K K5 CH 0,5 TLC 28 1 B4 54
10%Bi iR - . B W Wi 55 1 (6 4 5 3 5 ;' H-NMR ( CD, 0D,
600 MHz) 6:6. 14(1H,d,J=9.5 Hz,H-3),7.86(1H,d,/=9.5
Hz,H-4),7.46 (1H,d,J=8.5 Hz,H-5),6.71 (1H,dd, J =
8.5,2.5 Hz,H-6),6.65(1H,d,J=2.5 Hz,H-8) ;" C-NMR
(CD,0D, 150 MHz) §:162.4(C~2),111.5(C-3),144.7(C~
4),129.2(C-5),113.3(C-6),161.6(C-7),102.0(C-8),
155.9(C-9),110.6(C-10) , Z5G3CHR[ 8], K H ol 7- 5k
7 .25 (umbelliferone) .

B 7. BT EFE AR ; C,Hy Oy TLC KT 31
10% B0 5 - £ B WM 55 2 €6 0 3 (4 B 5 ;' H-NMR (CD, 0D,
600 MHz) 6:7. 14(2H,s, -OH,4’,4") ,6.66(4H,s,H-2",6',
2".6"),4.66(2H,d,J=6.2 Hz,H-2,6) ,4.12-4.29(2H, m,
H-4a,8a),3.81(2H, m, H-48,88),3.80(12H,s, H-3",5",
3".5"),2.99-3.16(2H, m,H-1,5) ;*C~NMR ( CD,0D, 150
MHz) §:55.5(C~1,5),87.6(C~2,6),72.7(C~4,8),133. 1
(C-1',1"),104.4(C-2',6',2",6") ,149.3(C=3",5',3",5")
136.1(C-4',4") , G5ECHR[9], KEHNTHERE((+)-

syringaresinol J ,
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a8 AR ; C H,, 04 ; TLC ZK T3 EL 10% 55
TR — £ T VA W 0T 55 W £, O 8 B 1" H - NMR ( €D, 0D, 600
MHz) §:4.42(1H,d,J=10.5 Hz,H-4) ,4.69(1H,d,J=10.5
Hz,H-4),7.58(1H,s,H-6),7.28(1H,d,J=2.1 Hz,H-2') ,
6.69(1H,d,J=8.4 Hz,H-5'),7.22(1H,dd, J=8.4,2.1 Hz,
H-6"),7.08(1H,d,J=2.4 Hz, H-2") ,6.65(1H,d, J=8.4
Hz,H-5"),7.00(1H,dd, J=8.4,2.4 Hz, H-6") ;*C-NMR
(CD,0D,150 MHz) 6:173.5(C~1),150.2(C~-2),81.7(C~
3),79.0(C-4),197.2(C-5),145.8(C=6),126.3(C-1"),
116.1(C-2"),146.1(C-3"),152.6(C-4"),115.5(C-5"),
124.0(C-6'),126.3(C~1"),119.5(C-2"),146.2(C-3"),
150.3(C-4"),117.3(C=5"),126.6(C-6") ., 45&CH[10],
278 HoM actaealactone

a9 9. 8 iRk Y ;C H, 0, ; TLC R TR 8 10% 5%
Fif— 2 BE 1 T W5 2% 4 (20 B 2L B 4 'H - NMR ( CD, 0D, 600
MHz) 6:2.86(2H,dd,J=9.3,6.0 Hz,H-8) ,3.78(3H,s,H-
15),6.26(1H,t,J=2.1 Hz,H-4) ,6.30( 1H,br. t,J=1. 8 Hz,
H-2),6.32(1H,br.t,J=2.0 Hz,H-6),7.24(3H,m,H-10,
12,14),7.32(2H,t,J=7.5 Hz,H-11,13) ; "C-NMR ( CD,0D,
150 MHz) 6:37.5(C-8,-CH,),37.9(C-7,-CH,),55.2(C~
15),99.0(C-4),106.8(C~2),107.9(C~6),125.9(C-12) ,
128.4(C-11,13),128.3(C-10,14) ,141.6(C=9) ,144.5( C-
1),156.5(C-5),160.8(C-3), &5&3CHk[ 1], % EH N 3-
hydroxy—5-methoxybibenzyl ,

A 10 B A HPRY ; €, H O, ; TLC 2K 2050 10%
TR - £ BV W W5 55 b £ 1 A B 45 ;' H-NMR ( CD; 0D, 600
MHz) 8:6.68(2H,s,H-2",6'),5.30( 1H,s,H-6) ,4.39(2H,
m,H-2,8a),5.30(1H,s,H-6),4.39(2H,m,H-2,8a),5.30
(1H,s,H-6),4.39(2H,m,H-2,8a) ,4. 15(1H,m,H-4a),
3.93(1H, m, H-8b),3.55 (1H, m, H-4b), 3.88 (6H, s,
-0CH,,3’,5"),3.03(1H,m,H-5),2.93(1H,m,H-1) ;*C-
NMR(CD,0D,150 MHz) 6:54.0(C~1),88.9(C-2),72.5(C~
4),55.0(C-5),103.0(C-6),132.9(C~1",4") ,149.3(C-3',
5'),104.5(C-2,6"),56.7(-0CH,,3",5"), 454 k[ 12],
K H R 6-FH-2- (4 -7 -3 5 - H A AR L) -3,7-
AR WA - [3.3.0] -3 Kt [ 6-hydroxy-2-( 4'-hydroxy-3',5'-
dimethoxyphenyl ) -3, 7-dioxa-bicyclo-octane ] ,

EH 1148 @R Y ; €, H,y, 0, TLC 2R B0 80 10%
WAL ~ £ B WO 25 W 6 0 28 (4 B 51 ; " H-NMR ( CD, 0D, 600
MHz) 8:3.99(1H,dt,/=10.1,5.6 Hz,H-1),3. 73( 1H, dt, ] =
10.1,6.8 Hz,H-1),1.97(2H, m,H-2) ,4.63(1H,t,J=17.1
Hz,H-3),1.97(3H,s,H-10),4.26(1H,d,J=7.8 Hz, H-
1') ;®C-NMR(CD,0D, 150 MHz) 8:66.7(C~1),38.9(C-2),
60.0(C-3),79.2(C-4),69.6(C-5),64.6(C-6),60.0(C-
7),64.9(C-8),78.0(C-9),3.7(C-10),104.4(C-1"),75.0
(C-2"),78.1(C=3"),71.6(C-4"),77.9(C-5") ,62.7(C~

6') . GG CHR[13], %% H A bidensyneoside B,
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