BT BH 1T ] S 96 T 5 2 2 R Vol. 17,No. 17
2011 4£ 9 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2011
N - Syl A b
K W BHBEAE AL T R 7 A8l P T
KRR ANE 2 E E I, A
(PREARFFERIHRERAFAEFAARTE SV BRARAEFZK AR ETLEZERE, LK 100081)

EE

B B 5T K W BHEE AL Inula helianthus-aquatica 18 77 AL RS o T5 5% 132 I IE /ORI BE I HE 838 | Sephadex

HL-20 %EJKE (3 HPLC % (3% 7k o & aife e & 9, FIH MS, NMR S5 22 R e AL S W 45 o 88 5% - K o) BB A2 4E 1Y
P B TE W T TR NERL A9 35 B LA R (1) 8- R4 NEE (2) KB FINES (3) ,6-%-% LML R w4 R
(4) , RAKENER (5),2,3- A FHEHRO), “AMBR(T) . Bk MAEW1,2,4,5 HEWMNIZHY) P 8155,

[REIA] KPIBREEAE; (FFilk N s5m%EE
[FESES] R284.1 [ ZHkFRIREE] A

[(XEHS]

1005-9903(2011)17-0112-04

Seven Sesquiterpene Lactones from Flower of Inula helianthus-aquatica

HUANG Huo-giang " , PIAO Xiang-lan, YAN Mei-na, CUI Jian
(Key Lab of Chinese Minority Traditional Medicine ,Ministry of Education, Academe of
Chinese Minority Traditional Medicine, Minzu University of China, Beijing 100081, China)

[FEEHE] 20110506(007)

[E£WMB] HEHRARF¥IEETH (30973960/H2818)

[EiR1EH]
@ 163. com

© O T B BRAE ST 5L, A S W 25 W) ) L Bl T 9%, Tel: 010-68933254-805, 13691453450, E-mail ; huanghuoqiang888

2.2.10 KRS EIE RIRESE W3 AN
HEEIR 20 2. 4 T0U (4 5 9 o) 4 b 0 V0, 4 o)
EH AR, 454 M o 0.676 5,0.681 3,0.599 3
mg/ F o
R D o 45 1, 400 % 5 o B A D) 2 R

(CieH50,) THAET 0. 50 mg/ o
3 iFig
3.1 #MEARRY TCL B MRS M A8 o & A 48
MREGEH TR . ALY LR £ g 5 hb 3
il B AL X A R L DB TR 3R K R O I RN B B IR X
HEZG PPV R o 5 SR 3 IR S5 00 O vk & DB R o, [
Tk,
3.2 RAGI TLC @ MR B AL U0 ) 2, 1 2 B
BB A A TR AT 2 R R A YRR R AN 6 BE 2 B
VW o HE S T VR AR, W e AR, At B
Hh, TR 55 0T R RGT B2 8 € R AR N 0 A L B A
[) 20 €0, ) 0 A0 o I3 T R i o 5 0% TR AR X i 2
WA €% AR R A 07 B L, S S A TR B € G B R
SRR LN T kL E e I T

- 112 -

3.3 ZRJERAY S RN E MR R TR AN A o G
S BN E I, DAL A v 5 A AR R0 3L N B
(4R, 3R AT S 2 8 4 SOkl S B S T
SO (2 3 12 00 A i it rp S DR 14 5 i O 0 %
Trik AT T 07 s Ik, R S S 25 2R R W 5 vk
BATAT L (EA R TR B R S 0 B E vk

[ &% 3Tk ]

[1] rhfe NRIEFE DAL M ZE N &, he ARIEFE
oA 25 R bR . 25 R R, S LS.
1992191,

[2] wEZGH. —FB[S].2010:154,1190.

[3] kR =, B& . bk p g Jmm e E kg
[J]. PHAEAR2= BE 24,1996 ,11(6) :54.

[4] VFAe MR RIERAL R TR & M i [ T]. Bl
Bl2 2007 ,35(28) :8787.

[5] /0, 88, k2. fh it R EmREREN T2
WEEE (], h E A A 5E 4, 2009,25(18) ; 84.

[ DT 2P TE]



TR A KT BB B AR R T A B N TR

[ Abstract | Objective: To investigate the chemical constituents of the flowers of Inula helianthus-
aquatica. Method; Various chromatography methods such as silica gel, RP-18 Sephadex LH-20 column
chromatography ,HPLC , and et al were used to isolate the compoumds from the flowers of I. helianthus-aquatica. The
structures of these compounds were elucidated by spectral analysis. Result: Seven sesquiterpene lactones were

isolated and elucidated as aromaticin (1), 8-epihelenalin (2), bigelovin (3 ), 6-epi-desacetylisotenulin (4 ),

carpesiolin (5),2,3-dihydroaromaticin (6) ,ergolide (7). Conclusion ; Compounds 1,2 ,4 and 5 were isolated from

I. helianthus-aquatica for the first time.
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k& 1 @ AR &k, "TH-NMR (CDCly,
400 MHz) :52.75 (1H,dt,10.4,2.1 Hz,H-1),7. 64
(1H,dd,6.0,1.6 Hz,H-2) ,6.14 (1H,dd,6.0,2.8
Hz,H-3),1.65 (1H,dd,14.5,11.1 Hz,H-6a) ,2.50
(1H,dd,14.5,7.2 Hz,H-6b),2.90 (1H,m,H-7),
4.51 (1H,ddd,12.2,9.6,3.1 Hz,H-8),1.46 (1H,
dd,24.6,12.0 Hz,H-9a) ,2.54 (1H,m,H-9b),2.15
(1H,m,H-10),5.53 (1H,d,3.2 Hz,H-13a),6.20
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(1H,d,3.5 Hz,H-13b),1.26 (3H,d, 6.6 Hz, H-
14),1.19 (3H,s, H-15),"” C-NMR-DEPT ( CDCl,,
100 MHz) :8 54.2 (d,C-1),161.6 (d,C-2),130.3
(d,C-3),213.7 (s,C4),51.2 (s,C-5),32.0 (t,C-
6),46.5 (d,C-7),79.6 (d,C-8),44.2 (1,C9),
27.9 (d,C-10),140.2 (s,C-11),169.6 (s,C-12),
120.2 (t,C-13),19.8 (q,C-14),27.1 (q,C-15),
EI-MS: m/z246 [M]" (48), DL b4l 5 3Cwk [7]
B L5 ¥ aromaticin Y 35BS HE A — 3, BT DL
FEAE ) 12N aromaticin (35 FHESH R ) .

& 2 KR & iR H-NMR ( CDCl,,
400 MHz) :52.98 (1H,ddd,9.0,2.2,2.2 Hz,H-1),
7.76 (1H,dd,6.0,1.7 Hz,H-2) ,6.13 (1H,dd,6.0,
2.7 Hz,H-3) ,4. 14 (1H,dd,8.4,1.9 Hz,H-6),2.90
(1H,ddd,13.0,8.2,3.2 Hz,H-7),4.52 (1H,ddd,
11.8,10.2,2.8 Hz,H-8),2.51 (1H,ddd,13.0,4.2,
3.2 Hz,H9a),1.51 (1H,dd,24.6,11.7 Hz,H9b) ,
2.04 (1H,m,H-10),6.22 (1H,d,3.5 Hz,H-13a) ,
6.00 (1H,d,3.2 Hz,H-13b),1.26 (3H,d,6.5 Hz,
H-14), 1.17 ( 3H, s, H-15), “C- NMR-DEPT
(CDCL,,100 MHz) :651.1(d,C-1),164.7 (d,C-2),
130.8 (d,C-3),213.6 (s,C-4),58.2 (s,C-5),73.9
(d,C-6),53.7 (d,C-7),75.9 (d,C-8),44.0 (t,C-
9),27.1 (d,C-10),138.6 (s,C-11),169.4 (s,C-
12),121.7 (t,C-13),19.8 (q,C-14),23.7 (q,C-
15), EI-MS:m/z262 [M]"(3),124 (100), L) I
Bl 5 CHR[6 1 1B L5 9 8- epi-helenalin I i
s — B0, BT DL E LB W 2 R 8-epi-helenalin (8-
RK-HESHNER) o

k&4 3 JG g R k. H-NMR ( CDCly,
400 MHz) :53.05 (1H,ddd,2.5,2.5,8.9 Hz,H-1),
7.73 (1H,dd,6.0,1.8 Hz,H-2) ,6.13 (1H,dd,6.0,
2.8 Hz, H-3),5.63 (1H,d, 7.5 Hz, H6),3.10
(1H,ddd,13.6,7.4,3.4 Hz,H-7) ,4.64 (1H, ddd,
11.6,10.4,2.8 Hz,H-8) ,2.59 (1H,ddd,13.2,4.0,
3.2 Hz, H9«),1.57 (1H,ddd,24.9,12.0 Hz, H-
98),2.08 (1H,m,H-10),5.93 (1H,d,3.1 Hz, H-
13a),6.24 (1H,d,3.5 Hz, H-13b),1.31 (3H,d,
5.6 Hz,H-14),1.23 (3H,s,H-15),1.99 (3H,s,
CH,CO), "C-NMR-DEPT ( CDCl,, 100 MHz): &
52.1 (d,C-1),162.6 (d,C-2),130.7 (d,C-3),
209.1 (s,C-4),56.2 (s,C-5),73.0 (d,C-6),53.9
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(d,C-7),76.1 (d,C-8),44.3 (1.C9),27.1 (d,C-
10),137.1 (s,C-11),169.6 (s,C-12),122.1 (t,C-
13),19.7 (q, C-14),22.6 (q,C-15),168.9 (s,
COCH;) ,21.0 (q,COCH;), i %485 SCHk[5 ]
B WG ) bigelovin 35 E 4 — B, i L & 1k
& ¥ 3y bigelovin (K FHNER) .

k&Y 4 KRR & H-NMR (CDCly,
500 MHz) :567.70 (1H,dd,5.9,1.7 Hz,H-2),6.05
(1H,dd,5.9,2.8 Hz,H-3) ,4.00 (1H,d,8.7 Hz, H-
6),4.55 (1H,td,11.3,3.3 Hz,H-8),1.93 (1H,m,
H-10),1.17 (3H,d,5.7 Hz, H-13),1.21 (3H,d,
7.8 Hz,H-14),1.06 (3H,s,H-15)."” C-NMR-DEPT
(CDCl,,125 MHz) :6 53.0 (d,C-1),164.8 (d,C-
2),130.7 (d,C-3),213.6 (s,C4),57.2 (s,C-5),
69.5 (d,C-6),50.6 (d,C-7),76.5 (d,C-8),44.6
(1,€-9),26.8 (d,C-10),37.9 (d,C-11),178.8 (s,
C-12),11.7 (q,C-13),19.7 (q,C-14),23.4 (q,C-
15), EI-MS:264 [M] " (7). Db %5 SCHk[ 8]
I8 B 1k & W) 6-epi-desacetylisotenulin I % % ¥ —
Bk E Y 4 B0 E N 6-epi-desacetylisotenulin (6-3% -
EOBHEREHER)

k&Y 5 KRR 4 . H-NMR ( CDCly,
400 MHz) :6 1.01 (3H,s,H-15),1.07 (3H,d,6.5
Hz,H-14),2.87 (1H,m,H-7),3.00 (1H,d,2.8 Hz,
C-6-OH) ,4.00 (1H, dd,8.7,2.8 Hz, H-6),4.37
(1H,ddd,11.8,9.9,2.8 Hz,H-8),5.97 (1H,d,3.2
Hz,H-13a),6.10 (1H,d,3.5 Hz,H-13b) ,"” C-NMR-
DEPT (CDCl,,100 MHz) :651.9 (d,C-1),24.5 (t,
C-2),44.1 (1,C-3),223.9 (s,C4),57.7 (s,C-5),
75.2 (d,C-6),45.1 (d,C-7),76.0 (d,C-8),37.6
(t,€9),30.1 (d,C-10),138.8 (s,C-11),169.6
(s,C-12),121.8 (t,C-13),19.0 (q, C-14),20.0
(q,C-15), FAB*-MS:m/z265 [M+H] " (47), I
AR S SCHR 9 1 B A Ak & W) carpesiolin Y% 115 £
Wi — B, WG 5 % R carpesiolin (X £ K5 N
fiE) o

& 6 IR & i H-NMR ( CDCIy,
400 MHz) :6 1.93 (1H,m,H-1),1.58,2.14 (2H,
m,H-2),2.20 (1H,m,H-3c),2.50 (1H,m,H-38),
2.50 (2H,m,H-6a),1.53 (1H,dd,14.2,11.9 Hz,
H-68),2.83 (1H,m,H-7),4.29 (1H, ddd, 12.0,
9.3,2.7 Hz,H-8),1.46 (1H,dd,24.0,12.0 Hz, H-
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9a),2.48 (1H,m,H98),1.93 (1H,m,H-10),5.52
(1H,d,2.5 Hz, H-13a),6.19 (1H,d,2.8 Hz, H-
13b),1.10 (3H,d,5.5 Hz,H-14),1.05 (3H,s, H-
15) ., C-NMR-DEPT ( CDCl,, 100 MHz) ;5 48.7 (d,
C-1),24.1 (t,C-2),34.5 (1,C-3),222.5 (5,C4),
50.0 (s,C-5),35.2 (t,C-6),44.7 (d,C-7),80.8
(d,C-8),44.0 (t,C9),29.6 (d,C-10),140.2 (s,
C-11),169.8 (s,C-12),120.1 (t,C-13),20.0 (q,
C-14),22.0 (q,C-15), EI-MS:248 [M]*(98). LI
E¥cd 5 cHk [10] E WL EY 2, 3-
dihydroaromaticin — 3, &t #E Wik &% 6 hy 2, 3-
dihydroaromaticin(2,3- ~ £ A FHFEHLHE) .
& 7 KRR H-NMR (CDCly
400 MHz) :5 2.29 (1H,m,H-1),2.16 (1H,m, H-
2a),1.42 (1H,m,H-28) ,2. 14 (1H,m,H3a) ,2. 40
(1H,m, H38),5.50 (1H,d,7.7 Hz, H6),3.05
(1H,ddd,10.4,7.6,2.3 Hz,H-7),4.50 (1H, m, H-
8),1.50 (1H, m,H9¢),2.51 (1H, m,H98),1.86
(1H,m,H-10),5.85 (1H,d,3.1 Hz, H-13a),6.20
(1H,d,3.3 Hz,H-13b),1.12 (3H,d, 6.5 Hz, H-
14),1.08 (3H,s,H-15),1.98 (3H,s,H-0AC) ,"C-
NMR-DEPT ( CDCL,, 100 MHz):8 46.6 (d, C-1),
24.4 (t,C-2),37.9 (1,C-3),218.6 (s,C4),56.0
(s,C-5),74.6 (d,C-6),52.6 (d,C-7),76.2 (d,C-
8),44.2 (1,€9),29.9 (d,C-10),137.2 (s,C-11),
169.4 (s,C-12),122.1 (t,C-13),19.9 (q,C-14),
18.4 (q, C-15), 169.1 (s, MeCO), 21.1 (q,
CH,CO), EI-MS:306 [M] " (0.2), U %5 X
BRLS J4iaH AL 5 W) ergolide I 5 K dhls — 20, # 2 1k

FW T N ergolide( " LAMHK) o
[ &% 30k ]
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