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Chemical constituents from Kalimeris indica
XU Werqing"?, GONG Xiao-jian" >, ZHOU Xin"’, MEI Xiao-ping"?, CHEN Bo bing"”
(1 The Research Center for Quality Control of Natural Medicine, Guiyang 550001, China; 2 Key Laboratory for Information
System of Mountainous Areas and Protection of Ecological Environment, Guiyang 550001, China)

Abstract: Objective To study the constituents of Kalimerisindica. Methods T he constituents were
isolated by various chromatographic techniques and their structures were elucidated by their physicochemr
cal properties and the spectral data analyses Results Fourteen fatty compounds were isolated and identr
fied as squalene (1), octadecane (2), hentriacontane ( 3), nonadecanol (4), mhexadecanioc acid (5), nomr
adecanoic acid ( 6), tritriacontarr2-one (7), mhexacosanol (8), henicosanoic acid (9), mtetracontanol
(10) , docosanoic acid (11), erythodiol (12), aspinasteryt3 0-8-D-glucoside (13), and - spinastery 3 O-
B Dr glucoside 6- O- palmitate (14). Conclusion A1l compounds are isolated from K. indica for the first
time

Key words: K alimeris indica (L ) Sch. -Bip. ; erythodiol; o spinasteryt 3 O-B-D- glucoside'()j'O'pal'

mitate
Kalimeris indica (L.) Sch. -Bip. Kalimerisindica (L.)
s Sch. -Bip ,
2
t , 80 kg, 80% 3,
| [2,3] ' ,
. 14 , 6 1
. (1) (2) , - (50% 1) ,
(3) (4) (5) 1(318 mg)  2(128 mg); 2
(6) 2 (7) (8) , - (30: 1715: 1) \
(9) (10) (11) 3(214 mg) 4(512mg) 5(367 mg); 3
(12) o -3 0-B-D- (13) « , - (20: 1)
-3 0-8-D- -6-0- (14) , 6(612 mg) 7(432 mg); 4
, - (200 17 8: 1)
1 , 8(79 mg) 9(224 mg) 10(145 mg) 11
X —4 (125 mg); 5 , -
); INOVO 400 MHz Varian (10: 1) , 12(56 mg); 6
), JEOL ECX—500 MHz ( ) , - (20: 1710: 1) ,
., TMS ; HPMS5973 13(251 mg)  14(107 mg)
( ) (200~ 300 ), 3
GFos4 H( 1: ,
); () EFMS m/z:410[M] ", 395,367, 341,313,273, 203,

175,161, 137, 121 'H-NM R(CDCls, 400 MH z) &
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523(6H, m, H-3,7, 11, 14, 18,22), 1. 93~ 2. 10
(20H, m, H-4, 5, 8,9, 12, 13, 16, 17, 20, 21), 1. 72
(6H,brs, H-1,24),1. 68(18H,s,H-2, 6,10, 15 ,
19,23) "CGNMR(CDCL, 100 MHz) & 135. 8( G-
10, 15), 134 6( -6, 19), 131. 6(C-2, 23) , 124 9(
3,22),124. 6( C-11,14), 124 3( (7, 18), 39 2(C-5,
9,16,20), 28 8( ¢-12, 13), 27. 1(C-4, 21), 26 2( G
8,17),25. 42 ,23),17. 8(¢-1,24) ,16. 2( - 10,
15),15. 8(C-6 ,19)

H 1 (squalene)
2: ,mp 45~ 46 C, EI-MS
m/z:254[M 7", 239, 225,211 CH:

'"H-NMR ( CDCl:, 400 MHz) &
. 21~ 1. 30(32H, m, 16 x CH2), Q 88(6H,t, J=
6 4 Hz,2x CH3)

e 2 (octadecane)
3: ( ), mp 65~
66 C,EFMS m/z:436] M]", 422, 408, 394, 380
CH:> '"H-NMR

(CDCls, 400 MHz) & 1. 23~ 1. 31(58H, m, 29 x
CH2),0 86(6H,t,J= 6.0 Hz 2 x CH3)
[6]
, 3

(‘hentriacontane)

4: ( ), mp 62~ 63 C, EF
MS m/z:284 M]" , 266, 252, 238, 224
CH- "H-NMR ( CDCls, 400

MHz) & 3 51(1H,1-OH), Q 87(3H, t,J= 6. 4 Hz,
H-19), 1 21~ 1 53(35H, H-2~ 18)
|7|’ 4
(nonadecanol)
5: , mp 66~ 67 C, EI-MS
m/z: 256 M]", 241, 227, 213, 199, 185, 171, 115,
73, 57, 43 'H-NMR ( CDCk, 400 MHz) & 2. 35
(2H, t, J= 7.2 Hz,-CH.COOH), 1L 64( 2H, m,-
CH2CH2COOH), 1.21 ~ 1. 40 ( 24H, brs, 12 x
CH2),0 88(3H,t, J= 6 8 Hz,-CHs)
s 5
(mhexadecanioc acid)
6: , mp 68~ 69 C, EI-MS
m/z:298[ M]*, 283, 279, 265, 251, 238, 224, 210,
196, 182, 73, 57,43 'H-NMR (CDCk, 400 M Hz)
&2. 34(2H,t,J= 7. 6 Hz,-CH2COOH), 1. 63( 2H,
m,-CH>CH2COOH), 1. 20~ 1. 40( 30H, brs, 15 x
CH2),0 88(3H,t, J= 6 8 Hz,-CHs)

298(M "), CH>

, 6 ( nonadecanoic
acid)

7: , mp 60~ 62 C, EFMS

m/z: 478 M|" , 463, 235, 221, 207, 193, 179, 165
"H-NMR (CDCls, 400 MHz) & 2 41(2H, t, J=
7 6Hz,CHsCO CH~),2 13(3H, s,CH3CO), 1 60
(2H, m, CHsCOCH2 CH»>), 1. 20~ 1 28 ( 56H,
28 x CH2),0. 88(3H,t, J= 6. 8Hz Me)
, 7 2 (tritriacontarr 2
one)
8: , mp 70~ 72 C, EFMS
m/z: 382 [ M]", 264, 350, 334, 320, 306, 292
'"H-NMR (CDCls, 400 MHz) & 3 64(2H, t, J=
6 4Hz,-CH-OH), L 57(2H, m,-CH2CH.0H),
L 20~ 1. 40(46H, m, 23 x CH2), 0. 88(3H, t, J=

6 4Hz,-CH3)
o 8 (mhexaco
sanol)
9: , mp 65~ 67 C, EFMS

m/z: 312 [ M ]", 297, 283, 269, 255 'H-NMR
(CDCEL, 400 MHz) 6: 2 35 (2H, t, J= 7 2 Hz,
-CH2 CH.COOH), 163 ( 2H, m,-CH2CH:
COOH), 1. 20~ 1. 40(32H, m, 16 x CH2), Q 88
(3H,t,J= 6 8 Hz,-CH>3)

(o1 9
(henicosanoic acid)

10: , mp 84~ 86 C, EFMS
m/z:578 M]* , 560, 546, 532, m/z 14
(CH>») , ,

CH: ,

'H-NMR (CDCls, 400 MHz) & 3 60
(2H.t,J= 6. 8 Hz, H-1), 1. 52(2H, m, H-2), L 28
(74H, b s, 37 x CH2), 0. 88(3H, t, J= 6 8 Haz,

CH3) , 10
(mtetracontanol)
11: ( ), mp
62~ 64 C, EFMS m/z: 340(M" ), 326, 312
14(CH2) ,
s CH: s

'"H-NMR ( CDCls, 400
MHz) & 2 35(2H, t, J= 7. 6 Hz, -CH.COOH),
3 63(2H, m, H-3), 1. 20~ 1. 40 (36H, m, 18 x
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CH:2),0 88(3H,t, /= 7. 6 Hz,-CH3s) D- ( spinasterot 3 O-B- D- gluco pyr-
e 11 anoside)
(docosanoic acid) 14: , mp 168~ 169 C 10%
12: ( ), mp 230~ 231 C, H2S04- , ESFMS m/z: 835[ M +
Cs0 Hs5002, Liebermanir Burchard Na]* lH—NMR(CDCh, 400 MHz) 6: 5 18( 1H,

EFMS m/z: 442[ M* |, 424, 411, 234, 216, 203
(100) 'H-NMR(CDCL, 400 MHz) & 5 20( 1H, 1,
J= 36Hz H-12), 355(1H, d, J= 112 Hz,
H-28),3 22( 1H, 1, J= 6 0 Hz, H-3), 3 21( IH, d,
J= 11 2 Hz, H-28), L 16,0. 99, 0. 94, 0 93, 0 88,
087,0 78( 3H,s,7xCHs:) “C-NMR(CDCL,
100 MHz) &: 38 5(C-1), 27. 1(G-2), 79 0( C-3),
38 7(G-4),55 1(C5), 18 3(C-6),32. 5(CG7),39. 7
(C-8),47. 5(C9),36 9(G10), 23 4(G11), 122. 3
(CG-12), 144 2( ¢-13), 41 6(C-14), 25. 5(G15),
2L 9(C16),47. 5(C-17),42 3( C-18) ,46. 4( C-19),
30 9((-20),34. 0(CG-21), 31 0( G-22) , 28. 0( C-23),
15 6(C-24), 15. 5(C-25), 16 7( C-26) , 25. 9( C-27),
69 7(G-28), 33. 2((C-29),23 5( C-30

[12]’ 12

)
)
)
)

(erythodiol)
13: (

274 C, C3sHssOs, Molish
EFMS m/z: 412 ( M-glu), 397, 394, 271, 255
"H-NMR( CsDsN, 400 MHz) & 5 18( 1H, t, J=
6 4 Hz, H-7), 5 16 (1H, dd, J= 14. 8, 8 8 Hz,
H-23),5 03(1H, dd, J= 14 8,8 8 Hz, H-22) ,4. 60
(1H,d,J= 8 8 Hz,H-1),4 41( 1H, dd, J= 12 0,
52Hz H-3), 428 (1H, d, J= 7. 2Hz), 4 01
(1H, m, H-3), 1. 07(3H, d, J= 6 4 Hz, 2I-CH3),
0 91(3H,d,J= 6 4 Hz, 27-CHs), 0 88(3H,d, J =
6 4 Hz, 26CHs), 0.86 (3H, t, J= 6. 6Hz,
29-CH3),0. 71(3H, s, 19CH3), 0 56(3H, s, 1&
CHs) "C-NMR(CsDsN, 100 MHz) & 37. 3( G- 1),
30 0(G2),77 1(G3),34 7(G4),40. 2( G-5) ,30. 0
(G6),117.9(C-7), 139 6( -8), 49. 6( C-9), 34. 6
(G-10),21. 8(C-11),39 6( ¢-12) ,43. 5( G 13),55. 3
(G-14),23. 4(C-15),28 8((+16),56. 1(-17),12. 6
(G-18), 13 1(C-19), 41. 2( (-20), 21. 3( G-21),
138 7(C-22), 129 7( G-23), 5. 5(G24), 32 2( G
25), 21 7( (-26) ,19. 2(G-27),25 8( G-28), 12. 3( G
29), 102 6(G1),75 4(¢2),78 7(G3), 78 6( G
4),71 8(G5),62 96 )

s 13 @

), mp 273~

-3 05

dd, J= 14. 8, 8 8 Hz, H-22,23), 5. 14(1H, t, J=
8 2Hz, H-7), 5. 02( 1H, dd, J= 14 8, 8 8 Hz,
H-22 23), 438 (1H, dd, J= 122, 7.2 Hz,
H-6a),4 35(1H,d, J= 8 8 Hz, H-1), 4 31( IH,
dd,J- 12 2,7 2 Hz, H-6b), 3. 60(1H, m, H-5 ),
3 37(3H,m, H-2 ~ 4),2 33(2H, t, J= 72 Hz,
H-7), 1.02(3H, d, J= 6 8Hz 21-CH3), O 86
(3H, d, J= 6.8 Hz, 26 CH3), 0 84 (3H, d, J=
6 8 Hz,27-CH3),0. 79( 3H, s, 19-CH3), 0. 55(3H,
s, 18 CHs) “GNMR(CDCls, 100 MHz) & 37 2
(C-1),29 4(G2),79 2(G3), 34 3(G4), 40. 2(C-
5,29 4(G¢6), 117. 3(G7), 139. 4( ¢8), 49 4(C-
9),34 5(G10),22 7(G11),39 5( ¢ 12), 43. 2(C-
13),55. 1(C-14),23 0( -15),28. 5(C-16), 55 9(C-
17),12. 0(C-18), 13 0( -19) , 40. 9( G-20), 21. 1(C-
21), 138 2( -22), 129 5( -23), 51. 3(C-24),31. 9
(C-25), 21. 5((+26),19. 0((-27),25 4(C—28) 122
(C-29), 101 3(¢1),73 7(G2),76 1(G3),70 3
(C-4),73 3(C-5),63. 6(C6), 174 3(C1"), 34 3
(C-7),29. 4~ 29. 8(-(CH2).), 24 9( 15, 14 1
(C-16) (4

14 e -30-8-D- -6-(}

( aspinasteryl 3 0-B D- glucoside 6 - O-

palmitate)

B Bt s PEASE R RR FHhFE
BRI F AR AT S AT R Ae T3 PR A A
F AR 7 T P A6y B

(11 « » ) [M].
, 1999

[2] ) . []].
, 2005(2): 3637

[3] . []]- , 2006,
35: 4243

[4] , , ,
LJ]- , 2007, 38(3): 335 337

[5] , , .-
[]]- , 2008, 20: 269 270.

[6] ) ) N [JI
, 2008, 30(3): 419-421
[7] ) ) s -
[J]- , 2006, 4(1): 4548
[8] ) ) . [J]-
, 2007, 30(8): 954 956
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[9] , , ;- [12] , . [J]-
[]]. , 2007, 19(5): TF 7. . 2003, 1(2): 8284
[ 10] ) . [J]- [13] ) .
, 2006, 22(6): 594595 [J]- , 2008, 25(5): 365 367
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[ , 2007, 38(3): 340342 [1]. , 2005, 36(8): 1124 1126

) Ak AR AR M R kR, TR, HREA L wRF, 2T g
(1 , 100850; 2 , 050035)

, R HPLCG PDA/ ELSD

W-4 E4 , HPLG PDA/ELSD
, 11 , -F OB D (1) Re(2) Rg,
(3) G(4) RE( 5) Rb, (6) Re(7) Rhby(8) B(9) -3
o (10) A(11) 11
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Chemical components of active fractions from Qili Qiangxin Capsula
LIU Yixun', YU Heshui', KANG Liping', ZOU Peng', JIA Jrming’, WANG Hong tao’
ZHENG Yajie’, TIAN Shiryan’, WU Yrling’, MA Baiping'
(1 Beijing Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850, China;
2 Hebei Yiling M adicine Institute, Shijiazhuang 050035, China)

Abstract: Objective To study the chemical components of active fractions in Qili Qiangxin Capsula
Methods The active fractions were obtained by means of solvent extraction, chromatography on absorbent
resin, and activity screening. The fingerprints of active fractions were analyzed by HPLC-PDA/ ELSD.
The compounds were isolated by chromatography on silica gel and ODS repeatedly and their structures
were elucidated on the basis of chemical methods and spectral analyses Results The HPLCG-PDA/ELSD
fingerprints of active fractions ( W-4 and E-4) with cardiac, diuretic, and vasodilator effects were esta-
blished The eleven compounds were obtained from them. They were identified as calycosimr 7- O-8-D-glr
copyranoside (1), ginsenosides Re (2), ginsenoside Rgi(3), periplocoside G (4), ginsenosides Rf (5),
ginsenosides Rbi( 6), ginsenosides Re (7), ginsenosides Rb2(8), salvianolic acid B (9), kaempferol3rutr
noside (10), and salvianolic acid A (11). Conclusion The eleven compounds are identified from Qili
Qiangxin Capsulafor the first time. T his study establishes the foundation for improving the quality criteria
and explaining the mechnism of Qili Qiangxin Capsula

Key words: Qili Qiangxin Capsula; active fractions; ginsenosides
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