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[ Abstract] Objective: To study the chemical constituents of Hydrocotyle sibthorpioides. Methods:
The constituents of Hydrocotyle sibthorpioides were separated by column chromatography , crystallization
and recrystallization, and their structures were elucidated by spectroscophic means. Results: FEight
compounds were isolated from the leaves of Hydrocotyle sibthorpioides and identified as quercetin (1),
apigenin (2) ,kaempferol (3),B- sitosterol (4) ,a-spinasterol (5) ,vitexin (6) ,isovitexin (7) and B-
daucosterol (8). Conclusion: Compounds 5-7 are obtained from Hydrocotyle sibthorpioides for the first
time.

[ Key words | Hydrocotyle sibthorpioides ; flavonoids; chemical compound; vitexin; isovitexin

MR E PR R Z R KN EE2y BB RS KW ZURA K8
FHAE ¥ KB 3% ( Hydrocotyle sibthorpioides Lam. ) ] ( Hydrocotyle ) . fR ZE ¥5 J& ( Centella) 1 & I 7+ /&
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ANEZE RS RIED . B2
S FE MR S A R B SR R
SEIHE 3.0 g/kg KBSZHRIUI N /N B ST 45
2510 d, RBHX Hep (S180 UL4 A 4 i B il 4
FH B AR T 0 B il v AS BH A, AR B 5 %
K% TR CBRERAL AT T AL U ESE , b 73
BIUE T 8 MMEEW, 3 i B R (quercetin ) |
Jr3 R (apigenin) | [L1 5% B (kaempferol ) \B-4+ i i
(B-sitosterol ) | I £ i ( a-spinasterol ) | 41 3 F ( vi-
texin) 54t (isovitexin) DA S % D (B-dau-
costerol) A5 S ~T S ERMIZAEY) 7 B3

1 EE@&ERMH

VG Autospec-3000 % Jiii 1% 1% , Bruker AM-400
BREIEIRIETE X, LL TMS Sy AR ; 1 G35 E K (200
~300 H) FI )2 Gk kS GF,e, BN B 3K w4k
AA FR 2y 7 4 F7, Sephadex LH-20 /4 Pharmacia 2y
TP e KEA3Z (Hydrocotyle sibthorpioides Lam. )6
kg W B R TT 2504 11137, W AR 25 BO0F 2 e DA Rl 2

s
2 TESER

2.1 S5

KA 6 ke, M5 H 95% £ 1 a1 i B 3
U, B3 h R T4 LR R KR &, A
Tk R R ANE T BRI A I, 26 UK v 4 &2
B AAMBER S 76 ¢, CBRCBERRSY 50 g, iIE T
FEER I 40 g0 LR CPRERNL 50 g, HI L BEVs i fe Wk
BT 100 g ik, 76 =0 T # T )5 Sk b 3%
(10 cm x 100 ¢m, 1.0 kg) , LLAH /PR (100: 0,
95:5,90: 10,80: 20,70: 30,60: 40,0: 100 ) £ &£ ¥
JB&, TLC #0053k 6 s (E1 ~E6) . E2 24
JReAT 3 S AT JE AT, ATl ik R 1R (1002 0 ~
90: 10) Pt , 284k il B A5 AR 2k A4 4(18.9 mg)
AL G 5(15. 1 mg) . E4 Zrk et 3, DLS
P/ HEE(90: 10) e, 753 5 i3 (E4-1 ~ E4-
5) o E4-5 ZRERCAE G, FH A i fk/ PR R (60 40)
VR, P48 Sephadex LH-20 ( FHEE) (4345 2146 54
1(10.3 mg) 2(11.4 mg) #13(23.8 mg) , E6 FEJKE
FEA G, & b/ BE(90: 10 ~70: 30 ) A B2 vk
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JB 453 6 AN (E6-1 ~ E6-6) ,E6-3 Z ik A,
T (U5 HE 90: 10 ~70: 30) BB BEVEE, FREe R B
Sephadex LH-20( FH) #: (a3 14654 6 (17.2 mg)
F7(18.6 mg) ,E6-4 FUEMT H H AR, HEEGE
G 8(21.2 mg) .
2.2 ZEtgEE

a1 K, "H-NMR (400 MHz, DM-
S0-d,)8:7.68(1H,d,J=2.5 Hz,H2"),7.55(1H,
dd,J=2.5,8.5 Hz,H-6") ,6.89(1H,d,J =8.5 Hz,
H-5"),6.19(1H,d,J =2.1 Hz,H-6) ,6. 41 (1H,d,J
=2.1 Hz,H-8),12.49 (1H, brs,5-0OH) . ® C-NMR
(100 MHz, DMSO-d, ), 8:147.2(C-2),136.1 ( C-
3),176.3(C4),156.5(C-5),98.6(C-6),164.6
(C7),93.7(C-8),161.1(C9),103.4(C-10),
122.3(C-1"),115.5(C2"),145.5(C-3"),148.1
(C4'),115.9(C-5"),120.4(C-6"), A FHHt Y
SCHR 4R O e R B B A — B U E R
i

e 2wk A, C s Hy, Os,"H-NMR (400
MHz,CD,0D) $:6.35(1H,s,H-3),6.16 (1H,d, J
=2.0 Hz,H-6),6.40 (1H,d,J =2.0 Hz, H-8),
7.49(1H,d,J=8.7 Hz,H-2",6"),7.49(1H,d, ] =
8.7 Hz,H-3",5") ;" C-NMR (100 MHz,CD,0D) ,3:
165.9(C-2),103.4(C-3),183.8(C4),162.5(C-
5),99.9(C-6),165.9(C-7),95.1(C-8),156.5(C-
9),104.0(C-10),123.2(C-1"),129.3(C=2",6"),
116.8(C-3",5"),160.9 (C4"). Dh ¥ ¥t 53¢
RRE 'R B0 S R R B A — B, B E O

& 3. # kAR, H-NMR (400 MHz, DM-
S0-dy)8:12.5(1H,s,5-0H) ,8.03 (2H,d,J =8.5
Hz,H2',6"),6.91 (2H,d,J =8.5 Hz,H-3",5"),
6.43(1H, s, H8),6.18 (1H, s, H6) . "” C-NMR
(DMSO-d, ,100MHz) §:146.8 (C-2),135.8(C-3),
175.6(C4),156.2(C-5),98.3(C-6),164.2 ( C-
7),93.6(C-8),160.5(C9),103.2(C-10),121.6
(C-17),129.6 (C2%,6"),115.7(C-3°,5"),159.3
(C4). LAl %t 5 SCikt " 538 11 1 2% 1 b
A B B E IR

EY 4. HEEHIRSE &, 4 TLC 5 B-sitosterol
FRUESHAT IR, 28 3 iR [A] Y e - R GL e, RE (B AH
[F] , Y G sSAS T B, Tl iff ol B-sitosterrol
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EY 5. Bk K, 4 TLC 5 B-sitosterol fx
AT IR, 3 AR R 9 R T R G2 S8 JF, RE(ELAH
[f] TR A AT B 508 2 Ry B-daucosterol

G 6:CoyHyO, SRS & (N ). ESI-
MS*413[M + H] *. "H-NMR ( CDCl, ,400 MHz) §:
5.02-5.15(3H, m, H-7,22,23),3.59 (1H, m, H-
3),1.03(3H,d,J =6.6 Hz,H-21) ,0. 86-0. 79 (3H
x4, H-19,26,27,29),0.55 (3H, s, H-18) ;" C-
NMR( CDCI,,100 MHz) $:37.1(C-1),31.8(C-2),
71.0(C-3),39.4(C4),40.8(C-5),29.6(C-6),
117.4(C-7),139.5(C-8),49.3(C9),34.1(C-
10),21.5(C-11),40.2(C-12),43.2(C-13),55. 1
(C-14),23.0(C-15),28.5(C-16),55.8 (C-17),
12.2(C-18),13.0(C-19),40.8 (C-20),21.1 (C-
21),138.1(C22),129.4 (C-23),51.2(C24),
31.8(C-25),21.3(C26),18.9(C27),25.4(C-
28),12.3(C-29). DI B¥¥a- 530K HRE Y o3
B PR A — B, WO R o S

a7 \amAKR(PE), 2 FL G, Hy
0,00 ESI-MS* m/z 433 [ M + H] " ,'H-NMR ( 400
MHz,DMSO-d, )8 13. 18(1H,s,5-OH) ,10. 86 ( 1H,
s,-OH),10.37 (1H,s,-OH),7.95(2H,d,J =8.7
Hz,H-2',6"),7.93(2H,d,J =8.7 Hz,H-3",5"),
6.79(1H,s,H-3),6.82(1H,s,H-6) ,4.65(1H,d,J
=9.0 Hz, Gle-1""),3.91-3.24 (m, Gle-H) . " C-

RO |
HO -

A1
Fig. 1

NMR (100 MHz, DMSO-d, ) § 164.3 (C-2),103.7
(C-3),182.8(C4),160.8(C-5),110.2(C6),
161.8(C-7),105.1(C-8),157.4(C9),103.7 (C-
10),121.5(C-1"),129.1(C2",6'),116.7 (C-3’,
5'),160.5(C4"),80.7(Gle C-1"),71.3(Gle C-
2'),73.1(Gle C-3""),70.1(Gle C4'"),82.3(Gle
C-5""),62.3(Gle C-6""). LA F¥edi 53¢k " v
FEIRH S B T AR A e A — B OBz A
B IR

& 8: ek K (HEE), 5 F2X Gy Hy
0,,. ESI-MS* m/z 433[M + H] ", 1H-NMR (400
MHz, DMSO-d, )& 13.20( 1H,s,5-OH) ,10. 86 ( 1H,
s,-OH),11.37(1H,s,-OH),7.89 (2H,d, ] =8.7
Hz,H-2',6"),6.88 (2H,d,J =8.7 HZ,H3",5"),
6.71(1H,s,H-3) ,6.82(1H,s,H-6) ,4. 88 (1H,d,J
=9.0 Hz, Gle-1'"),3.91-3.24 (m, Gle-H) . * C-
NMR (100 MHz, DMSO-d, ) 8164. 1(C-2),103.9( C-
3),182.5(C4),161.2(C5),109.9(C6),163.9
(C7),94.2(C-8),156.8 (C-9),103.3 (C-10),
121.6(C-1") ,128.6 (C-2",6"),116.5 (C3",5"),
161.2(C4"),79.5(Gle C-1""),71.1(Gle C2""),
73.6(Gle €C3"),70.0 (Gle C4'"),82.1(GCle C-
5'"),62.0(Gle C-6"") . LA %53k HiaE iy
SRR IR RO AR — 80, B e e B AR .

| (1]
OH

A1 ~8 M

Structures of compounds 1 ~8
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METZ5H 2 Ad (R ) s ig sl 1T 8 M
S, Kb S AR a3 A IR E Y, |
AEZAE Y h & ik 8 - 4L R (6) AL &R
(7)o HIFIZRFN AT R BAT GO TG, HR R AT
7 U937 iy =", nlad it b Hsp-90 ik |
5 A R I BT P e 2 e R 2 A
IR 2 AT AEIE i L 17 % 2 2 1 (transferrin ) 28 %
FEPURISTE "

L5 L AW TN R 2 LR & g AL 34T 73
B AR 8 MG, 239 i B2 &R (quercetin) T
K2R (apigenin) | (1173 (kaempferol ) \B-4% i % ( 8-
sitosterol ) | 3 £ ¥ ( o-spinasterol ) | 41 3 7 ( vitex-
in) | S IR HF (isovitexin ) LA K B % | (B-dau-
costerol) , PP LW 5 ~7 HE W ERH], 5
EP N EA A Wi Wi E I LA R i S PN E2
PURVER RSt . LUS R COT S 358 T 4k
fitf o
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