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Fig. 3 TOFMS fragmentation pathway of ferulic acid
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Benzofuran compounds from Ligularia caloxantha
LI Yun-sen', WANG Zheng-tao', ZHANG Mian', TAN Ai-min', CHEN Lin®
(1. Department of Pharmacognosy, China Pharmaceutical University, Nanjing 210038, China; 2. Shanghai
Huyun Pharmaceutical Development Co. , Ltd. , Shanghai 201203, China)
Abstract . To study the benzofuran compounds from roots and rhizomes of Ligularia

caloxantha, which is a folk medicine used in the Naxi Nationality in Yunnan Province. Methods

Objective
Com-

Their
Eighit compounds

pounds were separated and purified by silica gel and Sephadex LH-20 column chromatography.
structures were elucidated by physicochemical properties and spectral analysis. Results
are isolated from ethanolic extracts of the roots and rhizomes. They were identified as euparin (1), 6-
5-dimethoxy-2-hydroxybenzaldehyde ( T ),
benzofuran (N ), 4-hydroxyacetophenone (V ), 2-isopropenyl-5, 6-dimethoxy-2, 3-hydrocumaran (V1),

methoxy-euparin ( I ), 4, 2-acetyl-5, 6-dimethyoxy-
8B-hydroxy-7(11)-eremophilen-12, 8a-olide (VI), lupeol (VI). Conclusion All the eight compounds were
obtained from L. caloxantha for the first time as benzofurans. Compounds I and 1 are two major ones

with insecticide and insect food refusal-induced activities. That is the relative reason of L. caloxantha used

for folk anti-insect.
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# ® # E Ligularia caloxantha (Diels)
Hand. -Mazz. AHAEEREY, KRARZES
945 VT H X B 4 V8 Wk O IR A T O L, AR IR T
BRATH G 0 TR T HBUH Y L, 3 R EIT
REHAMFEM, A LRFR T HEG AL
B .- EHBT 8 MLEY WHERNERREE
PABRE FERSAEZR(D),6-FEAEF
RODOEEHGWEAR T  AARETRAETHEE
REFIENE O IGE Ik R S U B R KB
FHBREBENEYEE NG M IEFD
BEENRS  AARABMBRERESEY , XMER
L REHTHREFHEHE,

1 N#EEHH

PO R B 4 7= XRC—1 B 8 308 S X
58 45 45 ek A Dip— 360 eI 2 s EI-MS A
VG Auto Spec—3000 % %4l i€ (70 V) ;NMR
Fi Bruker AM—400 B S i L 4R 300 & , CDCl,
YERE R, TMS Wb, H&E AR AT SERL
TJ 47 ,Rpl8 & Merck 4\ F) 47 ,Sephadex LH-
20 NHA=ZHAR AR A= HREE L. caloxan-
tha (Diels) Hand. -Mazz. R B=zHEWILE(Y
(2000 4 8 A, & HAR K¥EAHEMRE KM
HMtiE.
2 REMSEH

HREETHEBRMMZE 6.5 ke, B, 5% 2
BRRCOLXY), Ik ZEEFRARHE 400.0g,
BRENE KSR EWE A 2 LXDER,#

Y 300.0 g, AT FB 2 2 B (200~300 EDHE
g E, E-FBRIBMERE, B TLC K
P, EFMEFERRE 8 My, Aa 226K H M
FE R ERE ARS8, DA - L HE (40« D4
BELAY ] (450me), My 3 FHIHBAHGH R
(W[, 300 mg), 414 4 T EHE R 8 (KB, 300
mg)., A5 5 SREM H N ER @558, LA -
BERRZ B (10 + DR ¥ B A 4 85, F 2 Sephadex
LH-20(& 5 KRR 2 BB/ EAW 1 (40 mg). I
(30 mg), H4r 4 ZrEBH MER 6L, A M
Br-BERR PR (8 : DRBHA A BEHBILAY N (60
mg) L&YV (20 mg) LA VI(20 mg)., H4r 6
ZRER H I EAE G5B, A 05-E A5« DR
B EYVI(100 mg), H4 8 T BEaKHK
(% dMH,50 mg).
3 &%
EW 1 :CH,O0,, BB RE & HED.
'H-NMR (400 MHz,CDCl,)8:12. 48 (1H,s, 5 B 3
R AN 6 B EHE),7.83(1H,s,H-4),6.92

’(1H339H‘3); 6~49(1H;S; H—7)v 5.72 (1H, s, H-

l]a) »5. 19(]H559H‘11b) s 2. 63(3H95sH‘14)72- 07

. (3H,s,H-12), *C-NMR (100 MHz,CDCl;)8:203. 9

(s,C=0),161. 6(s,C-8),159. 6(s,C-6),157. 9(s,
C-2),132.2(s,C-10),123.5(d,C-4),121. 9 (s, C-
5),116.8(s,C-9),113. 6(t,C-11),102. 4(d,C-7),
99.3 (d, C-3), 26.7 (q, C-14), 19.1 (q, C-12).
'H-NMR , “C-NMRE#E &% MK BAE™, (L &9
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I RHEZE.

e 1 HEaboRE S @ERZE . 'H-NMR
(400 MHz,CDCl;)8:7. 70(1H,s ,H-4),6. 88(1H,s,
H-3),6.40(1H,s,H-7),5. 68 (1H,s,H-11a), 5. 14
(1H,s,H-11b),2. 60(3H,s,H-14),2. 05(3H,s,H-
12),3.93(3H,s,-OMe). *C-NMR (100 MHz,CD-
Cl3)8:202. 6(s,C=0),161.0(s,C-8),160. 2(s,C-
6),157. 0(s,C-2),130.5(s,C-10),122.0(d,C-4),
120.1 (s, C-5), 115.7 (s, C-9), 111. 9 (t, C-11),
101.8(d,C-7),98.9(d,C-3),26.0(q,C-14),19.0
(g,C-12),56. 0(q,-OMe) ,'H-NMR, *C-NMR${({&
SETMI AW I N 6-REREFEZLER,

LEY . 464 & (FE). 'H-NMR (400
MHz, CDCl;)8:11. 38 (1H,s, 5 H#E R A BH 7
B R, 9.69(1H, s, B S, 6. 90(1H,s, H-
3),6.46 (1H,s, H-6), 3.92 (3H, s,-OMe), 3. 87
(3H, s,-OMe), “C-NMR (100 MHz, CDCl;) &;
194. 0¢d,C-1),159. 4(s,C-4),157. 3(s,C-5),113. 3
d,C-3),112.9(s,C-7),100.1(d,C-6),56.5 (s ,-
OMe),56. 3(s,-OMe), 'H-NMR,*C-NMR¥({E S
EXMEEEY LN 2-BR-4,5- " HEREPE,

&Y N &SI, 'H-NMR (400
MHz,CDCl;)8:7. 41(1H,s,H-3),7. 04(2H,s ,H-5,
H-8),3.95(3H,s,-OMe), 3. 93(3H,s,-OMe) , 2. 54
(3H,s,-CH;) , *C-NMR (100 MHz,CDCl;)3:187. 6
(s,C=0),152.4(s),151. 7(s),151. 4(s), 147. 8
(s),119.1(s),113.8(d),102. 8(d),95.1(d),56.3
(q, 2 /> B & %), 26.1 (q,-CH;). 'H-NMR,
SC-NMRE#ESE XML EH VR 2-2ZB-5,6-—
R kg,

’ﬂﬁ%% V ;CeHO,, BB &R &5 5 (WD , mp
109 'C, MS m/2:136[M]J* (65),121(100, HK %),
107(15),93(61),77(26),74(15),65(65),53(32),
'H-NMR (CDC1,)8:7.91(2H,dd,J=8.9,2. 2 Hz,
H-2,6),6.98 (2H,dd, J= 8.9, 2.2 Hz, H-3,5),
2.59(3H,s,-Me), *C-NMR(CDCI,)8.162.1(s,C-
1),131.5(d,C-2),115.9(d,C-3),129. 6 (s,C-4),
115.6(d,C-5),131.5(d,C-6),199. 4 (s, C=0),
26. 4(q,-Me) , mp EI-MS,'H-NMR, *C-NMR$(
F&% X3, EYV XM BEEZEH.

EP V. Qa4 & CHEHBE-BERZE.
'H-NMR (CDCl;)3:7. 01 (1H,s,H-4),6. 95(1H,s,
H-3),6.52(1H,s,H-7),5. 67(1H,s,H-11a),5. 07

(1H,s,H-11b), 3. 90(3H,s,-OMe), 3. 89 (3H, s,-
OMe), 2. 08 (3H, s, H-12) . “C-NMR (CDCl;) 3.
156.5(s,C-2),149. 6(s,C-8),148. 3(s,C-6),146.5
(s,C-5),132.9(s,C-10),120. 8(s,C-9),111.5(t,
C-11),102.8(d,C-3),102.4(d,C-4),95.2(d, C-
7),56. 4(q,-OMe),56. 2(q,-OMe),19. 3(q,C-12).,
H-NMR ., BC-NMR¥dE W.3C#k s 2-isopropenyl-5, 6-
dimethoxy-2, 3-hydrocumaran ¥{#&, {b&# v iy 2-
isopropenyl-5, 6-dimethoxy-2, 3-hydrocumaran®,

&Y VL. CisH,,0,, B B4 df (BB ,mp 78~
80 C, TLC SR WMt B EA A, IR v
ecm™'; 3440, 1790, 1 710, EI-MS m/z (%) 250
[M]*(23),232[M—H,01"(29),222(61),217(6),
205(13),189(9),177(6),161(11),141(5),126
(34),109(100),98(13),91(29),81(30),67(31),55
(54), *H-NMR (400 MHz,CDCl,)8:0. 65(3H, 2Kl
d % ,C,-Me),0. 90(3H,s,Cs-Me), 1. 64(3H,s,Cy;-
Me), “C-NMR (100 MHz,CDCl,)38: 20. 4(t,C-1),
26.1(t,C-2),30.5(t,C-3),29.5(d,C-4),40. 2(s,
C-5),34.9(t,C-6),160.0(s,C-7),104. 3(s,C-8),
38. 8(t,C-9),39.5,C-10),121. 7(s,C-11),173. 2
(s,C-12),7.9(q,C-13),21. 2(q,C-14),15. 8(q,C-
15), mp.EI-MS,'H-NMR,*C-NMR¥#E & % 3C#k
o BRE™, 1 & Y VI K 8a-hydroxy-7 (11)-ere-
mophilen-12,83-olide

& PV CyoHy0O, H a4 i (BEBR Z BR) , mp
213~214 C, [« =+ 27.6°(CHCl;,c = 0. 646),
Liebermann-Burchard & W & £ 8. mp. EI-MS,
'H-NMR, “C-NMR ¥ #& £ % S #R"" o f $ 38 , 1
Wi & VLR P B RE.
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