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A new gemmarane-type sesquiterpenoid from Chrysanthemum indicum L.
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Abstract : To study the chemical constituents of the aboveground of Chrysanthemum indicum L. All compounds were separated
and purified by MCI, ODS, SephadexLH-20 gel column chromatography and pre-HPLC, and the structures of them were identi-
fied by analyzing of their spectroscopic data. Compounds 1-6 were isolated from the dichloromethane extract of C. indicum,
which were identified as chrygermalide A (1), 3B-hydroxy-oxo-7a, 118-germacra-4Z, 10 ( 14 ) -diene-12, 6a-olide (2),
deacetylherbolide A (3),98-hydroxy costunolide (4) ,38-hydroxycostunolide (5) ,38-hydroxy-11a, 13-dihydrocos-tunolide
(6). Compound 1 is a new compound ,and 2-6 are isolated from this genus for the first time. The anti-inflammatory activity of
compounds 1-6 were tested in LPS-induced RAW 264.7 macrophage cells,and the 1Cs, values of their NO release inhibition
were 17.9-33.9 pmol/L.
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Table I 'H NMR and "C NMR result of compound 1
No. 8y (J in Hz) 8¢
1 - 204. 4

2.85(1H,m)
2 2.89(1H,m) 463
3 4.96(1H,dd,] =11.0,4.5 Hz) 66.9
4 - 143.6
5 5.35(1H,d,J =10.0 Hz) 124.3
6 4.75(1H,t,J =10.0 Hz) 76.8
7 2.66(1H,m) 46.0
2.57(1H,m)
8 2.58(1H,m) 2.4
9 5.54(1H,m) 128.8
10 141.8
11 137.5
12 169. 4
6.28(1H,d,J =3.0 Hz)

13 5.56(1H,d,J =3.0 Hz) 120.2
14 1.99(3H,s) 20.7
15 1.90(3H,s) 17.1
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10(5.141. 8) il C-7(8.46. 0) #HCAF =, LML G
1 575 B RGBS . 4, 13
(6,4.96) 5 C2(6.46.3) .C-15(8.17. 1) Fl[al k37

fi#% C-3(58. 66.9) {31 i) HMBC AH G55 C-3 i/
HAFEEL, H-14 H-7 f1 H-8 5 C9(5.128.8)
1 C-10(5. 141. 8 ) L & H-15 H-3 F1 H-6 5 C4(8,
143.6) 1 C-5 (8, 124.3) (H-13  H-7 5 C-11 (&,
137.5) F1 C-13 (8, 120.2) ) HMBC #H X, FE 8] 43 1]
e A7 AR AN LA AR XU

HMBC

'H-"H cosy

1 &% 1 #y42 HMBC #835F0' H-'H COSY #%
Fig. 1 Key HMBC and COSY correlations of compound 1
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&2 ek ESI-MS: m/z 287 [M +
Nal* 435 CsHy,0,;'H NMR (500 MHz, CDCI,)
5:5.78(1H,d,J =1.5 Hz,H-14) ,5.76 (1H,d, ] =
1.9 Hz,H-14),5.66 (1H,t,J =9.4 Hz,H-6) ,5. 14
(1H,dd,J=9.5,1.5 Hz,H5) ,4.58 (1H,t,] =4.2
Hz,H-3),3.25(1H,dd,J=12.8,3. 8Hz,H-2a) ,
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2.90(1H,dd,J=12.8,5.0 Hz,H2b) ,2.77(1H,m,
H-8a),2.25(1H, m, H8b),2.20 (1H, m, H-11) ,
1.90(1H,m,H9a),1.90(1H,m,H-9b) ,1.72(3H,
s,H-15),1.57 (1H, m,H-7),1.23 (3H,d,J =7.1
Hz,H-13) ;" C NMR (125 MHz, CDCl, ) §:201. 1 ( C-
1),43.6(C2),73.1(C-3),140.0(C4),127. 8 (C-
5),79.6(C-6),50.6(C-7),31.7(C-8),28.6(C-9),
150.0(C-10),42.1(C-11),178.5(C-12) ,13.9( C-
13),126.1(C-14),23.2(C-15) ., % LiZib& Wi
i 2k B Sk HGE B A A I A s e S
¥y 2 A 3B-hydroxy-oxo-7ar, 113-germacra-4Z ,10(14 ) -
diene-12 ,6-olide,

a3 Ak, ESI-MS: m/z 273 [ M +
Nal*, 43+ CsH,0,;'H NMR (500 MHz,CDCI,)
5:5.06(1H,d,J=12.0,4.3 Hz,H-1) ,4.56(1H,d,J
=9.9 Hz,H-5) ,4.53(1H,br s,H9) ,4. 12(1H,dd,
J=10.2,2.9 Hz,H6),2.29 (1H, m, H-2a) ,2.28
(1H,m,H-3a),2.26(1H,m,H-11) ,2.22(1H,m, H-
2b),2.01(1H, m,H-3b),1.95(1H, m,H-8a),1.89
(1H,m,H-8b),1.77 (1H, m,H-7) ,1.77(3H, s, H-
15),1.46(3H,m,H-14) ,1.29(3H,d,/ =7.0 Hz, H-
13) o W Hei%Ab & PR 2 B Scmk ! 4Rl B ik
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a4 WOk ESI-MS: m/z 271 [M +
Na] ", 2+ CsH,0,;'H NMR (500 MHz, CDCI,)
5:6.27(1H,d,J =3.5 Hz,H-13) ,5.59 (1H,d, J =
3.2 Hz,H-13),5.09 (1H,dd, J =11.5,4.0 Hz, H-
1),4.62(1H,d,J =9.8 Hz,H-5) ,4.56 (1H,t,J =
9.8 Hz,H-6) ,4.21(1H,dd,J =10.8,2.8 Hz,H-9),
2.68(1H,m,H-7),2.37(1H, m,H-3a) ,2.30 (1H,
m,H-2a),2.28(1H, m,H-2b) ,2. 18 (1H, m,H-3b) ,
2.05(1H,m,H-8a),1.91 (1H, m,H-8b) ,1.73(3H,
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5:6.28(1H,d,J=3.6 Hz,H-13),5.54(1H,d, ] =
3.3 Hz,H-13) ,4.89(1H,d,J =12.3,4.2 Hz,H-5),
4.79(1H,d,J =9.9 Hz,H-1),4.61 (1H,t,J =9.2
Hz,H-6) ,4.28(1H,dd,J=10.5,5.8 Hz,H-3),2.53
(1H,m,H-7),2.45(1H,m,H9a) ,2.44(1H, m, H-
2a),2. 11(1H, m,H-2b) ,2. 10(1H, m,H9b) ,2. 10
(1H,m,H-8a),1.72(3H,s,H-15),1.63(1H,m, H-
8b),1.46(1H,m, H-14) . XJ HLizAb& Y&t & 30
53wk RE B A A A S E A S
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6),4.25(1H,dd,J =10.3,5.9 Hz,H-3),2.43(1H,
m,H-7),2.37(1H,m,H-2a),2.24 (1H, m,H-2b) ,
2.02(1H,m,H-11),2.00(1H,m,H9a),1.86(1H,
m,H-8a),1.84(1H, m,H-8b),1.72(3H,s,H-15) ,
1.65(1H,m,H9b) ,1.46 (3H,s,H-14),1.26 (3H,
d,J=7.0 Hz,H-13) ;°C NMR (125 MHz,CDCL,)§:
125.2(C-1),35.4(C-2),78.4(C-3),141.7(C4),
124.7(C-5),81.0(C-6),54.6(C-7),28.6(C-8),41.3
(C9),137.9(C-10),42.4(C-11),178.6 (C-12),13.4
(C-13),16.5(C-14) ,11.9(C-15) . XF LA &
R SGIR " R B LAV A SR E Y 6
A 3B-hydroxy-11a,13-dihydrocos-tunolide ,
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Fig. 4 Chemical structures of compounds 1-6
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XL 1 ~6 78 LPS 531 RAW 264. 7 41 fifg
PR HEFT T LR IE MR 1E , SLIR 25 R G 1
~6 Y EAT NO il i, b b &9 1 fEH ch B
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RAW 264. 7 4iififi 7= A= NO () IC 45 5 W3 2,
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HRREFERL NO BYMBIIER (x 25,0 =3)
Table 2 Inhibitory activity of compounds 1-6 on NO release

in LPS-induced RAW 267. 4 macrophage cells(; +s,n=3)

1k4&4) Compound IC5y (wmol/L)

1 17.9 1.2
2 33.9+2.4
3 32.9£2.0
4 22.9+1.5
5 25.6 1.7
6 26.0+1.9
L-NMMA 24.5+2.1
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