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Chemical constituents and bioactivity of Kalimeris indica

XU Jing, GAO Hong-yue, MA Shu-li, LI Hui-hui, BAI Li-ming
School of Chemistry and Chemical Engineering, Qigihaer University, Qigihaer 161006, China

Abstract: Objective To study the chemical constituents from Kalimeris indica. Methods Chemical constituents were isolated by
column chromatography and semi-prepared HPLC, and the structures were elucidated by spectral data and physical-chemical
properties. Results Fifthteen compounds were isolated and respectively identified as friedelin (1), epifriedelanol (2), stimasterol (3),
B-sitosterol (4), a-spinasterol (5), erythodiol (6), octadecanoic acid (7), fraxinellone (8), B-daucosterol (9), hexacosanol (10), ergoaterol
(11), sphondin (12), dibntyl phthalate (13), oleanic acid (14), and dammerdienly acetate (15). Conclusion Compounds 5, 8—13 are
isolated from K. indica for the frist time. Compounds 1, 3, 5, 8, and 12 have inhibitory effects on Cytospora sp. and Rhizoctonia solani.
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st E gy, BT, IREERRE
M, FEAEIRIERAL . 0I5, WL, BT
SEdh. 2 ATV ARG B AR RE . IR
Digke BRI, B 2rh RS =R T
ey EMIRSE. TS LA R i iy A
PSR 4-F2 2 3-[1-(F S IE)- LG LR
PR 5-(1-F2 2 £ I aa Ik )-2-F 528 FH IR GT JH-es 240
FINE B A0 AT — € IRAMHIVE AT, i 32 BAT P
WG, D220 ARSI AT PR . B A
PERIBA, ASEIG 0 T 22 AT T AL T SE
FEXF o B AR B ST T MRS VERESE, A

Ugts BHA: 2014-08-01
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A TESR I, HPeA® 1. 3. 5. 8. 12 X
ST 2 995 BRI KRG SURK 5 T 38 IR
1 N5

J2[E Varian Unity—plus-500 (600 MHz) #%#
JLPRAY, Waters 2489 mGiAH A IS R4E, FTIR—
4200 Shimadzu ZLAMGIEAL; Yanako 4 fid. BRi
BT T A FH (R 00 o (il alidh, A 71354
IYHT4l . SRR Cytospora sp.. 7K RESU I
Rhizoctonia solani, BRI T E Al K24,
R B ) T R T L A 2R PR A W], BRI
TAERTE A HE AR RO AT .

SIS AR 2012 4 8 K H SR 508 /R BT
LFFFME IR AE A B e AN R 4 S
)5 == Kalimeris indica (L.) Sch. -Bip..

2 RES5NE

HYF 41 5 2% 4286 20.0 kg, T 95% £ EE-f ]
TARHL 4 O, G IFHRBORH s RO 7, i &K
IYBUEAR, IR ke BERR SERANIE T BT
R, WIE ARG AT A A 5, HIEC
Le-BERR £WE (10 © 10 : 10) BREEUEM, 153 6 4
WAy o LI SRERFE GRS, HIE Cbi-FE R L1055
(100 : 1—1: 1) BREEVEM, SHAY 7 (11.2 mg).
10 (2.3 mg); 5 3 M/r&rkich i, FlIE -
SR LIR30 @ 1—0 @ DFAEBEM, 9454 1(30.2
mg), 2 (53 mg);: 5 4 WA, HIE
Ce-BEME 2|8 (20 0 1—1: 1) BRREEem, 544
Y4 (143 mg); 2 5 MoarEkai, HiEd
Ki-BERR C0E (15 1—0: 1) BEREEVEmL, Hkaw
3 (225 mg). 5 (42.7 mg); 6 M HIFEMENR
FEEIE, FIE Cle-BERR 4fE (70 3—0: 1) BAEEVE
B, #3459 6 (155 mg). 8 (17.6 mg). KR 2
BaEs sy, HIE Coe-BE iR 208 (10 @ 1—0: 10) BhJ¥
Ve, 1534 ANy . 2B 1o JoH IE CUp-BE R 2,
fig (10 :1—0:10) BEEWENL, FZ HPLC, LAIE
Cle-BER OHE (5:1. 411, 6:2. 7:3) 4ifk,
LA 11(15.9 mg). 12(17.4 mg). 13(19.8 mg);
55 2 W e IE CbE-BEIR 4 (40 1—0 1) 438
Ja, FPH HPLC, DAIECKE-EER BE (311, 7 13,
1:D srEgith, 94aY 9 (12.2mg). 14 (155
mg). 15 (24.6 mg).

3 HHEFE

WA 1 TEEEHIR SR (B 218D, mp 254~

256 ‘C. 'H-NMR (600 MHz, CDCIl3) 8: 0.72 (3H, s,

H-24), 0.87 (3H, d, J = 6.4 Hz, H-25), 0.95 (3H, s,
H-29), 1.02 (3H, s, H-30), 1.01 (3H, s, H-26), 1.05
(3H, s, H-27), 1.18 (3H, s, H-28); *C-NMR (150
MHz, CDCl) 6: 22.2 (C-1), 41.5 (C-2), 213.3 (C-3),
58.2 (C-4), 42.1 (C-5), 41.2 (C-6), 18.2 (C-7), 53.0
(C-8), 37.4 (C-9), 59.4 (C-10), 35.6 (C-11), 30.6
(C-12), 39.7 (C-13), 38.3 (C-14), 32.4 (C-15), 36.0
(C-16), 30.1 (C-17), 42.8 (C-18), 35.3 (C-19), 28.2
(C-20), 32.7 (C-21), 39.2 (C-22), 6.8 (C-23), 14.6
(C-24), 17.9 (C-25), 20.2 (C-26), 18.6 (C-27), 32.0
(C-28), 35.0 (C-29), 37.1 (C-30). LA ¥k 5 Citikik
EHA O, WSE A 1 AR

&Y 2. ik GF Cpe-BR AR, mp
263~265 ‘C. 'H-NMR (600 MHz, CDCl,) d: 3.74
(1H, brs, H-3), 1.17 (3H, s, H-28), 1.01 (3H, s, H-27),
1.00 (3H, s, H-29), 0.99 (3H, s, H-26), 0.96 (3H, s,
H-30), 0.94 (3H, s, H-24), 0.93 (3H, s, H-23), 0.86
(3H, s, H-25); *C-NMR (150 MHz, CDCly) §: 15.8
(C-1), 36.1 (C-2), 72.8 (C-3), 49.2 (C-4), 39.3 (C-5),
41.8 (C-6), 17.6 (C-7), 53.2 (C-8), 37.1 (C-9), 61.4
(C-10), 35.4 (C-11), 30.7 (C-12), 37.8 (C-13), 38.4
(C-14), 32.4 (C-15), 35.6 (C-16), 30.0 (C-17), 42.8
(C-18), 35.2 (C-19), 28.2 (C-20), 32.8 (C-21), 39.7
(C-22), 11.6 (C-23), 16.4 (C-24), 18.2 (C-25), 18.7
(C-26), 20.1 (C-27), 32.1 (C-28), 31.8 (C-29), 35.0
(C-30). LA ¥ b5 Schkiss— 850, Mt
2 NRARKERE

&Y 3. Lthkti QFECE-BER B, mp
167~168 ‘C. 'H-NMR (600 MHz, CDCls) 6: 5.14
(1H, m, H-6), 5.02 (1H, dd, J = 8.4, 15.0 Hz, H-22),
5.01 (1H, dd, J = 15.0, 8.4 Hz, H-23), 3.57 (1H, m,
H-3), 1.03 (3H, s, H-21), 1.01 (3H, s, H-19), 0.81 (3H,
t, J = 2.8 Hz, H-29), 0.79 (3H, s, H-27), 0.54 (3H, s,
H-18); *C-NMR (150 MHz, CDCls) 6: 37.1 (C-1),
31.9 (C-2), 71.8 (C-3), 43.3 (C-4), 121.7 (C-5), 140.1
(C-6), 40.2 (C-7), 31.9 (C-8), 50.2 (C-9), 36.4 (C-10),
21.1 (C-11), 39.8 (C-12), 42.2 (C-13), 32.1 (C-14),
25.4 (C-15), 28.5 (C-16), 55.9 (C-17), 12.4 (C-18),
19.2 (C-19), 40.2 (C-20), 21.5 (C-21), 138.2 (C-22),
129.4 (C-23), 51.2 (C-24), 31.8 (C-25), 21.4 (C-26),
19.2 (C-27), 25.3 (C-28), 12.2 (C-29). LL E¥i#i 5
R IE A8, MO e 3 TS

&Y 4: FAEEH QECE-BERZBE), mp
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169~171 °C. 'H-NMR (600 MHz, CDCl5) §: 0.68 A
1.02 (3H, s, H-18, 19), 0.92 (3H, d, J = 6.8 Hz, H-21),
0.81 (3H, d, J = 6.8 Hz, H-27), 0.82 (3H, d, J = 6.8
Hz, H-26), 0.84 (3H, t, J = 7.3 Hz, H-29), 3.52 (1H,
dd, J = 85, 8.5 Hz, H-3), 5.35 (1H, dd, J = 5.0, 2.0
Hz, H-6); *C-NMR (150 MHz, CDCls) : 37.2 (C-1),
31.6 (C-2), 71.8 (C-3), 42.3 (C-4), 140.7 (C-5), 121.7
(C-6), 31.9 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5 (C-10),
21.8 (C-11), 39.7 (C-12), 42.3 (C-13), 56.7 (C-14),
24.3 (C-15), 26.0 (C-16), 56.1 (C-17), 11.8 (C-18),
19.3 (C-19), 36.1 (C-20), 18.8 (C-21), 33.9 (C-22),
28.2 (C-23), 45.4 (C-24), 29.1 (C-25), 19.8 (C-26),
19.0 (C-27), 23.1 (C-28), 11.9 (C-29). LA ¥ 53¢
FRHRE 80, WA 4 B S

&Y 5: Kk E (ECki-BiR ),
mp169~171 C. *H-NMR (600 MHz, CDCl,) &: 4.97
(1H, m, H-7), 5.18 (1H, dd, J = 15.0, 8.5 Hz, H-23),
5.35 (1H, dd, J = 15.0, 8.5 Hz, H-23), 3.53 (1H, m,
H-3): *C-NMR (150 MHz, CDCl,) 6: 37.3 (C-1), 31.6
(C-2), 71.1 (C-3), 38.22 (C-4), 40.4 (C-5), 29.8 (C-6),
177.5 (C-7), 139.6 (C-8), 49.7 (C-9), 34.3 (C-10), 21.7
(C-11), 39.6 (C-12), 43.4 (C-13), 55.2 (C-14), 23.1
(C-15), 28.4 (C-16), 56.2 (C-17), 12.1 (C-18), 13.1
(C-19), 40.7 (C-20), 21.2 (C-21), 138.1 (C-22), 129.7
(C-23), 51.3 (C-24), 31.9 (C-25), 19.2 (C-26), 21.4
(C-27), 25.4 (C-28), 12.2 (C-29). LA I H¥is 15 SCkiR
P, MRS S N o ST

wEY) 6: AEENS CIF be-BEiE 488D, mp
230~231 ‘C. 'H-NMR (600 MHz, CDCl5) d: 5.19
(1H, t, J = 3.6 Hz, H-12), 3.56 (1H, d, J = 11.2 Hz,
H-28), 3.23 (1H, t, J = 6.0 Hz, H-3), 3.21 (1H, d, J =
11.2 Hz, H-28), 1.16 (3H, s, H-27), 0.99 (3H, s, H-24),
0.94 (3H, s, H-26), 0.93 (3H, s, H-25), 0.88 (3H, s,
H-30), 0.86 (3H, s, H-29), 0.78 (3H, s, H-23);
BC-NMR (150 MHz, CDCly) d: 23.2 (C-30), 33.1
(C-29), 69.8 (C-28), 25.9 (C-27), 16.8 (C-26), 155
(C-25), 15.6 (C-24), 28.0 (C-23), 31.2 (C-22), 34.1
(C-21), 30.9 (C-20), 46.4 (C-19), 42.3 (C-18), 47.5
(C-17), 21.8 (C-16), 25.4 (C-15), 41.6 (C-14), 144.2
(C-13), 122.4 (C-12), 23.5 (C-11), 36.9 (C-10), 47.5
(C-9), 39.7 (C-8), 32.5 (C-7), 18.3 (C-6), 55.1 (C-5),
38.7 (C-4), 79.3 (C-3), 27.1 (C-2), 38.5 (C-1). LA %k
A 55 SCHRARAE — 500, MO e AT 6 Dyt R

& 7: AMKA. 'TH-NMR (600 MHz,
CDCly) 8: 2.34 (1H, t, J = 7.5 Hz, H-2), 1.62 (2H, m,
H-3), 1.26 (28H, m, H-4~17), 0.88 (3H, t, J = 6.5 Hz,
H-18). LA_E¥odfs 5 scmkdfis — 5™, et i
7 A\ B

&Y 8: s (IECki-BER 4ER), mp
115~116 C. *H-NMR (600 MHz, CDCls) &: 7.47
(1H, brs, H-2"), 7.43 (1H, brs, H-5), 6.34 (1H, s,
H-4"), 4.87 (1H, s, H-9), 1.85 (3H, s, H-8), 0.88 (3H, s,
H-9); *C-NMR (150 MHz CDCl;) 4: 169.8 (C-1),
83.4 (C-3), 43.0 (C-4), 20.3 (C-5), 31.7 (C-6), 148.5
(C-7), 127.4 (C-8), 32.1 (C-9), 139.8 (C-2), 120.6
(C-3"), 108.6 (C-4'), 143.4 (C-5), 18.2 (7-CHj), 185
(9-CHa)o L b % b5 scikapans— 5™, weefosy
W 8 RS .

& 9. BAERRLRE: s (HEE), mp 277~
279 ‘C. 'H-NMR (600 MHz, DMSO-dg) &: 5.53 (1H,
dd, J = 5.2, 2.0 Hz, H-6), 4.23 (1H, d, J = 8.0 Hz,
Glc-H-1), 3.52 (1H, dddd, J = 8.4, 8.4, 4.4, 4.4 Hz,
H-3), 2.89 (1H, dd, J = 8.3, 8.3 Hz, Glc-H-2), 3.12
(1H, dd, J = 8.6, 8.3 Hz, Glc-H-3), 3.01 (1H, d, J = 8.6
Hz, Glc-H-4), 3.06 (1H, m, Glc-H-5), 3.47 (1H, m,
Glc-H-6a), 3.64 (1H, d, J = 10.2 Hz, Glc-H-6b), 2.29
(1H, ddd, J = 13.0, 4.5, 2.0 Hz, H-4), 1.26 (1H, m,
H-23), 0.96 (3H, s, H-19), 0.92 (3H, d, J = 6.8 Hz,
H-21), 0.84 (3H, t, J = 7.2 Hz, H-29), 0.83 (3H, d, J =
6.8 Hz, H-26), 0.81 (3H, d, J = 6.8 Hz, H-27), 0.65
(3H, s, H-18). LL %5 Scikiias— 8™, s e
WEW 9 B-IE M.

A 10: A EBRIRES & GF Cbe-B iR 18D,
mp 76~78 ‘C. H-NMR (600 MHz, CDCls) J: 3.64
(1H, t, J = 6.8 Hz, H-1), 1.58 (2H, m, H-2), 1.34~
1.25 (46H, brs, H-3~25), 0.88 (3H, t, J = 6.7 Hz,
H-26); *C-NMR (150 MHz, CDCls) 6: 62.2 (C-1),
32.1(C-2),14.2 (C-26). LA ¥ 55 scibkdin 5,
Wk A 10 S oSkl

&Y 11 Ak K, mp 148~150 C.
'H-NMR (600 MHz, CDCls) &: 0.63 (1H, s, H-18),
0.82 (3H, d, J = 6.4 Hz, 26-CHs), 0.84 (3H, d, J = 6.4
Hz, 27-CH,), 0.92 (3H, d, J = 6.8 Hz, 28-CHs), 0.95
(3H, s, 19-CHg), 1.03 (3H, d, J = 6.8 Hz, 21-CH3),
3.96 (1H, m, H-30), 5.14 (1H, dd, J = 15.0, 7.8 Hz,
H-23), 5.22 (1H, dd, J = 15.0, 7.8 Hz, H-22), 6.23
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(1H, m, H-6), 6.51 (1H, m, H-7); “*C-NMR (150
MHz, CDCl;) 6: 38.4 (C-1), 28.3 (C-2), 79.3 (C-3),
33.1 (C-4), 39.8 (C-5), 19.6 (C-6), 130.2 (C-7), 135.3
(C-8), 46.3 (C-9), 37.1 (C-10), 21.1 (C-11), 39.1
(C-12), 42.8 (C-13), 54.6 (C-14), 23.0 (C-15), 28.2
(C-16), 55.8 (C-17), 12.1 (C-18), 16.3 (C-19), 40.4
(C-20), 19.7 (C-21), 132.3 (C-22), 135.2 (C-23), 42.8
(C-24), 33.1 (C-25), 20.0 (C-26), 21.1 (C-27), 17.6
(C-28). L b-¥fhi 53cikiias— 5™, wwisy
Y111 k2 A S
AW 12: RO AR, mp 188~190 C.
'H-NMR (600 MHz, CDCls) &: 7.76 (1H, d, J = 9.6
Hz, H-4), 7.71 (1H, d, J = 2.1 Hz, H-2'), 7.15 (1H, d,
J =21 Hz, H-3), 6.77 (1H, s, H-5), 6.37 (1H, d, J =
9.6 Hz, H-3), 4.30 (3H, s, 6-OCH5). L %8 5 ik
s 500, R 12 R RE .
WA 13: Teta ek . "H-NMR (600 MHz,
CDCl) §: 7.30 (1H, dd, J = 5.3, 3.5 Hz, H-4), 7.54
(1H, dd, J = 5.3, 3.5 Hz, H-3), 4.32 (2H, t, J = 6.7 Hz,
H-9), 1.72 (4H, m, H-11), 1.44 (4H, m, H-10), 0.96
(6H, t, 3 = 7.4 Hz, H-12), DL %l 5 SCikdiiE —
S, SO E A 13 AR TR R T I
AW 14: TLEERE A GF CR-BEIR L8,
mp 213~215 ‘C. 'H-NMR (600 MHz, CDCl,) &:
4.68 (1H, s, H-29), 4.61 (1H, s, H-29), 4.51 (1H, dd,
J = 12.9, 6.4 Hz, H-3), 2.22 (3H, s, COCHs), 1.67
(3H, s, H-26), 1.05 (3H, s, H-30), 0.99 (3H, s, H-27),
0.93 (3H, s, H-22), 0.88 (3H, s, H-23), 0.87 (3H, s,
H-25), 0.86 (3H, s, H-24), 0.85 (3H, s, H-28);
BC-NMR (150 MHz, CDCl) &: 38.4 (C-1), 23.3
(C-2), 80.8 (C-3), 37.7 (C-4), 55.4 (C-5), 18.2 (C-6),
345 (C-7), 39.3 (C-8), 50.4 (C-9), 37.0 (C-10), 21.4
(C-11), 25.5 (C-12), 38.3 (C-13), 42.8 (C-14), 27.6
(C-15), 36.3 (C-16), 42.8 (C-17), 48.7 (C-18), 48.6
(C-19), 150.5 (C-20), 29.5 (C-21), 40.8 (C-22), 27.9
(C-23), 16.3 (C-24), 16.8 (C-25), 16.5 (C-26), 14.7
(C-27), 18.2 (C-28), 109.4 (C-29), 19.2 (C-30),
170.8 (CO), 21.4 (CH3COO0). LI I ¥di 15 Sk 3 i
— 5, A 14 R S L TR
A 15: TLtERR AR CE BB TR L858,
mp 264~265 ‘C. 'H-NMR (600 MHz, CDCl,) &:
5.11 (1H, t, J = 8.8 Hz, H-24), 4.68 (1H, d, J = 9.0 Hz,
H-21), 4.48 (1H, m, H-3), 2.03 (3H, m, H-23), 1.67

(3H, s, H-26), 1.62 (3H, s, H-27), 0.99 (3H, s, H-30),

0.93 (3H, s, H-23), 0.87 (3H, s, H-22), 0.86 (3H, s,

H-28), 0.84 (3H, s, H-29); “C-NMR (150 MHz,

CDCls) ¢6: 37.1 (C-1), 23.7 (C-2), 80.8 (C-3), 55.3

(C-4), 36.7 (C-5), 55.4 (C-6), 18.2 (C-7), 34.5 (C-8),

50.3 (C-9), 38.8 (C-10), 21.64 (C-11), 27.0 (C-12),

48.6 (C-13), 48.7 (C-14), 31.3 (C-15), 27.9 (C-16),

45.3 (C-17), 16.1 (C-18), 16.5 (C-19), 152.1 (C-20),

107.2 (C-21), 34.1 (C-22), 23.6 (C-23), 124.3 (C-24),

131.1 (C-25), 25.6 (C-26), 17.7 (C-27), 27.9 (C-28),

15.5 (C-29), 15.9 (C-30), 170.8 (C-31), 21.6 (32-

CH3COO0). LA b-¥fis &5 sk — 51, #% e th

) 15 IS IR SRS

4 HEYEMETFIE
KHPARET L%, Wt &4 1. 3~6. 8. 10~

12 X3 IRRA TR  AKAB SRS R B A o 3%

HHNEHR 8em, 424 10 ecm [EFFRINL, EH LT

XA A I TR S 56 B P R0 A ot FH A I a7

FES RIS A 5 mo/mL.  SEEGFE S0 A H i

55 EH AV B R AR IO /AMATR, 3% FHJEAE i oA 25

FEFATX IR T & A B el 42, RIS

Y 1. 3. 5. 8. 12 XIZKFBLURGA B AT ST 2 9

P MBI 5 60%0LL Fs 1G9 6. 12 X3S

S B0 oA I R R AR B 65% LA s A 10 X

IKRESURE B0 B 140 T 500 71.2%

S 3Rk

[11 ks, £ W, EEEL 5 52 =R s 1)
9T [J]. iy, 2010, 32(3): 462-465.

[2] REXZ. 8 M, B, & DR ST
[3]. th#5z, 2002, 33(8): 210-211.

[B] ZEWRig, ToKon. KR W MNE AR 2 P2 vEm
fER [J]. Zaedi, 1999, 34(3): 164-167.

[4]  #RPCZR, SKARTh, X 48, . A AP REURTTR
[31. HEILARY A 4%, 2002, 19(12): 199-201.

[5] k&R, M UK, W, RIS S AT
7 [J]. EZY, 2014, 45(2): 175-180.

[6] Z=Tie, B %, ik & DR PURMATE
AT [J]. TR 24, 2014, 45(4): 458-465.

[71 XUJEFH, dHACwE, 5k &, 55 2REKELERS
[3]. H S )5 72 A4, 2014, 20(6): 43-47.

[8] kA, M 4R, TRME, SR TEN KRR
WL [3]. KRR 5 T2, 2007, 19(3): 617-619.

[O] BRXWedk, FhNEE, R4k, . BIK-LIR A2 5
5T [9]. HhEHEE AR, 2005, 30(8): 584-586.

[10] ¥F3Cis, /NI, ik, 55 Dl oy T



* 3250 -

¢ &% Chinese Traditional and Herbal Drugs 38 45 % %5 223 20144E 11 A

[9]. "2y, 2010, 41(7): 1056-1060.

[11] A& 55, RREHAAR, 5K b, & i SKA LEEERICYI
R b 3], AR%244R, 2014, 4(1): 90-93.

[12] S, BRmE, X5 R, & EE AL SRR R
By WE AT 3], % BORMERLAE, 2011, 39(27):
16566-16568.

[13] Kojima H, Sato N, Hatano A, et al. Sterol glucoside from
Astragalus hoantchy [J]. Phytochemistry, 1990, 29(7):
1351-1353.

[14] SAEsh, A5l KAERE, & RS SouEb s or i

90 [J]. HhiEzy, 2013, 44(4): 403-407.

[15] BBtH4, okEe:, REE, 45 NS LR LBERA 1L
RO [ TR AR, 2012, 31(2): 189-192.

[16] HHFil, ZEaxt, Sad, &, BiELE B TR
[]. LB 25 K52 244R, 2013, 15(6): 40-42.

[17] &, BAdve, RIS, & ARk sy
9T [J]. 2, 2014, 45(3): 333-336.

[18] Yang C X, Jia Z J. Triterpenoids and steroids of
heteropappussemiprost griers [J]. J Northwest Norm Univ,
2006, 42(4): 57-60.





