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A new stigmasterol glucoside from aerial parts of Ecliptae Herba

YE Guo-hua, XUE Jun-juan, LAN Lin-xin
Department of Traditional Chinese Medicine, Shandong College of Traditional Chinese Medicine, Yantai 264199, China

Abstract: Objective To investigate the bioactive chemical constituents of the aerial parts of Eclipta prostrata. Methods The
compounds were isolated and purified by macroporous absorption resin, silica gel, Sephadex LH-20 and semi-preparative HPLC
chromatography. Their structures were determined by MS and NMR data. The a-glucosidase inhibitory activities of compounds 1 and 2
were tested by in vitro screening assay. Results A total of eight compounds were isolated from the ethyl acetate partition of the ethanol
extract of E. prostrata. They were identified as 7fB-hydroxystigmasterol 3-O-B-D-glucopyranoside (1), 7o-hydroxystigmasterol
3-0-B-D-glucopyranoside (2), 7o-hydroxysitosterol 3-O-f-D-glucopyranoside (3), 3,23-dihydroxy-30-norolean-12,20 (29)-dien-28-
oic acid (4), camellenodiol (5), echinocystic acid-3-O-(6-O-acetyl)-p-D-glucopyranoside (6), eclalbasaponin I (7) and eclalbasaponin
IV (8). Compound 2 exhibited strong inhibition against a-glucosidase with an ICsy value of (11.7 £ 4.2) pmol/L. Conclusion
Compound 1 is a new compound named eclalbasaponin XIV and compounds 3—5 are reported from this herb for the first time.
Steroidal glycosides could be the anti-hyperglycaemic components in E. prostrata by inhibiting a-glucosidase.

Key words: Eclipta prostrata (L.) L.; Ecliptae Herba; steroidal glycoside; triterpenoid glycoside; o-glucosidase; eclalbasaponin XIV
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IHEEAR TS o AT SR S AL 2 R IR 72 48
N T HEER . KR SRR R e R,
$ Y5 T BTN 71 A /) 1> /1 - L
RO AR SE AR TV I253m A S gh et SR R 2,
T S UY) IR TR B2 O BEAT T RGIRNA I
J, I LREIEHZREIEER, 26 S
ARG WRE 2 ITE, e BAR R 1A 3 A AR
T 2 A= 3 A IR =GR RN 8 A
EY (B 1D, 7rnl%eEh 1p-#dk-T 8 EE-3-0-
B-D- Itk i 75 %] A% 7 ( 7B-hydroxystigmasterol 3-O-
B-D-glucopyranoside, 1). 7o-f2E- T BE-3-0-B-D-
itk M 78] % 9% ( 7a-hydroxystigmasterol 3-O-B-D-
glucopyranoside, 2). 7o-#23E-75 {§ BE-3-O-B-D-Mt R

HENEH (To-hydroxysitosterol 3-O-B-D-glucopyra-
noside, 3). 3f,23- #3E-30-25 FISFHEIUR-12,20(29)-
—¥5-28-F8 [3P,23-dihydroxy-30-norolean-12,20(29)-
dien-28-oic acid, 4]v LLIZ&Hd —EE (camellenodiol, 5).
HIFEFR-3-0-(6-0- L1 55)-B-D-ME R H & §E 1 [echino-
cystic acid-3-0O-(6-O-acetyl)-p-D-glucopyranoside, 6].
S REFEEAT 1 (eclalbasaponin I, 7) Fls8 R R IV
(eclalbasaponin TV, 8). HALAEW 141 ANHHIE
R, 4 NEFEETT XIV; (EY 3~5 2
M ORI SY . RSN EE PR B,
a2 BAEGRN o-HARE T EEDSNEE, LR
IR EE (ICso) fHA (11.7£4.2) pmol/L, & TR
PEXT IR 2GR R s [ICso= (7494128) pumol/L].

1 R,=p-D-Gle
2 R,=p-D-Glc

R,=B-OH
R, =a-OH

3 R=B-D-Glc 4

5 6 R;=(6-OAc)--D-Glc R,=H
7 R,=p-D-Glc R, =pB-D-Gle
8 R;=p-D-Gle-(1-52)-8-D-Glc  R,=H

1 &4 1~8 B

Fig. 1 Structures of compounds 1—8

1 XEEHR

Bruker Avance DRX-600 #% i JE 4% i3 ({2 [
Bruker A #]); Agilent 6545 QTOF i . Agilent
1260-6460 — HPURAT T4 (SEE Agilent A ] );
Eyidt LC-20A 2 my s80iiAH (1% A% ( H A% Shimadzu 22
Al D); R-100 JBE#E 28 A (i1 Buchi 2] );
YMC-Pack ODS-A i+ (250 mm X 10 mm, 5 pm,
HA YMC ¥R £:4): D101- KL MR g (it
R TAHRAFD; Sephadex LH-20 (il GE &
JTAEMABIEATD; HIZEERERIR GF,se & 300~
400 HEl (B S THRARD; H 6
WA BRI TR (REE FRAL THRL
")); T HPLC HJ¥E7Jy HPLC 2% (i St BRAR 12

S AT

S|EIET 2017 4F 8 HREWWARME Barilith
X, HILARPELSSEERE R4 R T B
SE IR Y JE A #E ) Eclipta prostrata (L.) L.
Hi By RERFRAS (2017-08-EP) 45T 1 %<k
R ST R R,
2 RESSE

BEEZM(10.2 k) MG TEE IR T 95%
IR 4 Y, B LA, WIEIRAESE] 1.1 kg
BE. BIHRERFT 2.0 LKd, HEERR A
(2.0 L) ZH 3 R, A FFEAEBUR 08 AR 46 15 21
W2 CEEREBERAL (234 @) o XFHEHR 2 BE ¥ AL 4T
D-101 KA G (ZEE-7O A g5, 53] 30%.



¢ £ % Chinese Traditional and Herbal Drugs 3F 50 % 2§ 20 # 2019410 A

* 4869

50%- 80%A1 95% 4 MBEMLERAL . 80%WE il 4
FERAE B 73 B CHVHBE-BE R 406 20 © 111 2),
e BARYE 2 (i (TLC) Kuillgs e 3F. w4,
HA35) 8 N4 A~H. D 4% (5.6 g) 4 Sephadex
LH-20 At (& FR-FEE 1 1D 285155 2
AN DI A D2, it D1 3 il (=
S - HIRE 200 & 120 0 1) 2] 6 Rme
i (88% FHEE-7/K) 4ifkfF 2L &Y 4 (=15 min,
2.0mg) 15 ((g=18 min, 2.3 mg). G 445 (9.7 g)
SRR A (CEPRE-FEE-K 1001012
10D 2 EEE 4 MY Gl~G4, H G2 @it
il 2% R AR 3 (95% FHIE-/K) 4k B Bk &4
1 (g=18 min, 2.2mg). 2 (g=21 min, 2.3 mg)
A3 (=24 min, 1.8mg). HAS (12.5g) &hE
JeAE it (BERR CB8-HEE-7K 20012 1—-521: 1)
B E1RE] 3 NS HI~H3, 3 N0 BIAER
FERE (A - - K101 121D &
) 2 T R T (55% F /KD 4ifb R 1R EI1L
4 6 (tg=25 min, 12 mg). 7 (=13 min, 2.3 mg)
'8 (tg=15min, 50.3 mg).
3 L E

&M 1: AEHE, 15%MER- CREEREZE
BORREN, [a]y —19.4° (¢ 0.15, CH;0H);
ESI-MS m/z: 625.5 [M+CI]". HR-ESI-MS 7R m/z
613.407 5 [M~+Na] &, e H 130K CisHs305,
AAIE S 7. 4347 H "H-NMR (600 MHz, CD;0D)
H1 *C-NMR (150 MHz, CD;0D) ##i (% 1), W&
ML) 1 A B-HIEFEIE B [0y 441 (d, J = 7.8
Hz); dc 102.5,78.1,77.9, 75.1, 71.7, 62.8], BTz /K
fife At — 2B & HE ) (S)-(-)-1-phenylethylamine T
WIS DR LA R AR S AT A it
TR %t B S8 D-i ik . iE— 250 pr L
JLEEsy, 'H-NMR i (R 1) 1, WgEs] 3 A
SZE5 [045.30 (1H, t, J=2.3 Hz), 5.21 (1H, dd, J =
15.1, 8.8 Hz) #15.07 (1H, dd, J = 15.1, 8.8 Hz)]. 2
NGRS S S [0y 1.11 (3H, s) M1 0.77 (3H,
$)- 3 MWEIEFEAFS [on 1.07 BH, d, J=6.7
Hz), 0.90 3H, d, J = 5.5 Hz) #10.84 (3H, d, J = 6.3
Hz)] A1 1 AN =EHIEFREE(ES [0y 0.85 GH, t,J =
7.3 Hz)]o FAFLH53 1) PC-NMR J% DEPT ¥ &R,
29 AN AR T 2 XX (1 X2 = BB 1
SHE AR 6 ML, 8 4> sp” WHIZ, 9
A sp? HIZE (2 ANMESED A2 A sp’ Bk, LR

NMR #3551 E&Y 2 (To-$23E- 5 & FE-3-%-B-D-
MR RE D JER AL GR D, REMERET
B# ERES: HA 11 C-71E5 8 6c 73.8, 12
(1) C-7 1554 6 65.9, BLHH 3 C-7 ALffIFRHEm Al
AIREANTE . GBI bR 1A 2 K TR-FRIE S
(C-7 6¢ 73.3) Al To-F2IE E §EE (C-7 5¢ 65.3) HI%
WESEEN, g TARE 1N 2 1 C-7 frZE T A
A R 1/ C-9 F1 C-14 155 HH Ty 55 BB 0k
ST M A B A M. 7E — 4k ROESY i,
H-7 5 H-9a il H-140 27~ T REAHAF T, idE—F
WESE H-7 52 o ) (B 2)0 RN HTH: 2D NMR
(HSQC. 'H-'H COSY. HMBC #1 ROESY) #ifidt
—BHIE TAHEY 1 PRI 5L (B 2).
I, (&Y 1 %8N 1p-F2 - K BE-3-0-B-D-ML IR
WA, N 1A

et 2: AWK, 15%MEE- O ERHEE
Sy RIEM, ESI-MS m/z: 625.5 [M+CI]
'H-NMR (600 MHz, CD;OD) }2 "“C-NMR (150
MHz, CD;0D) %4 W& 1. MLt E&Y 2 N To-
FR AL S R -3-0-B-D-NH I 7 ) R0,

e 3: FAE, 15%0R- a2
BN REMS: ESI-MS m/z 627.5 [M+CI] .
'H-NMR (600 MHz, CD;0D) 6: 5.57 (1H, dd, J = 5.4,
1.9 Hz, H-6), 4.39 (1H, d, J= 7.8 Hz, H-1"), 3.84 (1H,
dd, J=11.9, 2.1 Hz, H-6'a), 3.76 (1H, m, H-7), 3.67
(1H, m, H-3), 3.65 (1H, m, H-6'b), 1.02 (3H, s, H-19),
0.96 (3H, d, J = 6.5 Hz, CH;-21), 0.87 (3H, t, J = 7.4
Hz, CH;-29), 0.86 (3H, d, J = 6.5 Hz, CH3-26), 0.84
(3H, d, J = 6.5 Hz, CH3-27), 0.72 (3H, s, CH5-18);
BC-NMR (150 MHz, CD;0OD) 4: 38.1 (C-1), 30.6
(C-2), 79.5 (C-3), 40.7 (C-4), 146.4 (C-5), 125.3
(C-6), 65.9 (C-7), 39.0 (C-8), 43.4 (C-9), 38.7 (C-10),
21.8 (C-11), 39.6 (C-12), 43.6 (C-13), 50.7 (C-14),
25.1 (C-15), 29.4 (C-16), 57.3 (C-17), 12.1 (C-18),
19.4 (C-19), 37.5 (C-20), 18.7 (C-21), 35.1 (C-22),
27.1 (C-23), 47.3 (C-24), 30.4 (C-25), 20.2 (C-26),
19.4 (C-27), 24.1 (C-28), 12.3 (C-29), 102.5 (C-1'),
75.1 (C-2"), 78.1 (C-3"), 71.7 (C-4"), 77.9 (C-5"), 62.8
(C-6") LhEHt 5 ek s — s, etk &
3 4 To-F2HE-15 B BE-3-O-B-D-NE e 7] 2 B o

et 4: AWK, 15%MEE- R ERHE
SO NEAM, ESI-MS m/z: 455.2 [M—H] .
'H-NMR (600 MHz, CD;OD) d: 5.31 (1H, t, J = 3.7
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x1 LAMW1 528 "H- 1 “C-NMR #3E (600/150 MHz, CD;0D)
Table 1 'H- and *C-NMR data of compounds 1 and 2 (600/150 MHz, CD;0D)
b 1 z
dc Sn dc Oy

1 38.2, CH, 1.04 (m, H-a), 1.86 (m, H-B) 38.1, CH, 1.14 (m, H-a), 1.85 (m, H-B)
2 30.7, CH, 1.94 (m, H-a), 1.61 (m, H-B) 30.6, CH, 1.92 (m, H-a), 1.61 (m, H-B)
3 79.5, CH 3.61 (m) 79.4, CH 3.67 (m)
4 39.3, CH, 2.45 (m, H-a), 2.28 (m, H-B) 39.6, CH, 2.45 (m, H-a), 2.39 (m, H-B)
5 143.8,C 146.4,C
6 127.7, CH 5.28 (t,J=2.3 Hz) 125.3, CH 5.57 (brd, J= 5.0 Hz)
7 73.8, CH 3.72 (dt,J=28.2,2.3 Hz) 65.9, CH 3.76 (m)
8 41.2,CH 1.40 (m) 39.1,CH 1.49 (m)
9 50.1, CH 1.06 (m) 434, CH 1.30 (m)
10 37.8,C 38.7,C
11 22.3,CH, 1.54 (m) 21.8, CH, 1.31 (m, H-a), 1.54 (m, H-B)
12 40.9, CH, 1.15 (m, H-a), 2.01 (m, H-B) 40.6, CH, 1.17 (m, H-a), 1.99 (m, H-B)
13 43.9,C 43.1,C
14 57.8, CH 1.14 (m) 50.8, CH 1.46 (m)
15 27.4, CH, 1.30 (m, H-a), 1.81 (m, H-B) 25.1, CH, 1.09 (m, H-a), 1.74 (m, H-B)
16 30.4, CH, 1.70 (m, H-a), 1.27 (m, H-B) 30.3, CH, 1.74 (m, H-a), 1.28 (m, H-B)
17 56.8, CH 1.14 (m) 57.3,CH 1.19 (m)
18 12.6, CH; 0.75 (s) 12.3, CH; 0.74 (s)
19 19.5, CH; 1.09 (s) 18.7, CH; 1.02 (s)
20 41.9, CH 2.08 (m) 42.0,CH 2.05 (m)
21 21.9, CH; 1.05 (d, J=6.7 Hz) 21.9, CH; 1.05 (d, /J=6.4 Hz)
22 139.8, CH 5.19 (dd, J=15.1, 8.8 Hz) 139.9, CH 5.19(dd,J=15.2, 8.6 Hz)
23 130.6, CH 5.05(dd, J=15.1, 8.8 Hz) 130.6, CH 5.05(dd,J=15.2, 8.6 Hz)
24 52.8,CH 1.52 (m) 52.8, CH 1.53 (m)
25 33.3,CH 1.52 (m) 33.2,CH 1.52 (m)
26 21.6, CH; 0.88 (d, J=6.3 Hz) 21.6, CH; 0.88 (d,J=5.7Hz)
27 19.5, CH; 0.82 (d,J=5.5Hz) 19.5, CH; 0.82 (d,J=6.5Hz)
28 26.6, CH, 1.18 (m), 1.46 (m) 26.6, CH, 1.16 (m), 1.42 (m)
29 12.7, CH; 0.83 (t,J=7.3 Hz) 12.7, CH; 0.83 (t,J= 6.6 Hz)
Iy 102.5, CH 4.39(d,J=7.8 Hz) 102.5, CH 4.38(d,J=7.8 Hz)
2 75.1,CH 3.14(dd,J=9.2,7.8 Hz) 75.1,CH 3.15(dd, J=9.0, 7.8 Hz)
3’ 78.1, CH 3.35 (m) 78.1, CH 3.35(dd, J=9.0, 7.6 Hz)
4’ 71.7, CH 3.27 (m) 71.7, CH 3.29 (m)
5! 77.9, CH 3.26 (m) 77.9, CH 3.26 (m)
6 62.8, CH, 3.85(dd, J=11.8, 1.7 Hz), 3.65 (m) 62.8, CH, 3.84 (brd, J=12.1 Hz), 3.65 (m)

Hz, H-12), 4.61 (2H, s, H-30), 3.61 (1H, dd, J = 11.7,
4.6 Hz, H-3), 3.53 (1H, d, J = 10.9 Hz, H-24), 3.30
(1H, d, J = 10.9 Hz, H-24), 1.21, 0.98, 0.82, 0.70 (%
3H, s, 24~27-CH;); >C-NMR (150 MHz, CD;0D) 6:
39.1 (C-1),27.4 (C-2), 73.8 (C-3), 43.3 (C-4), 49.0 (C-5),
19.1 (C-6), 33.4 (C-7), 40.5 (C-8), 48.7 (C-9), 37.9
(C-10), 24.5 (C-11), 124.1 (C-12), 144.7 (C-13), 42.9
(C-14), 28.9 (C-15), 24.2 (C-16), 48.0 (C-17), 48.9

(C-18), 42.7 (C-19), 149.8 (C-20), 31.0 (C-21), 39.5
(C-22), 12.7 (C-23), 67.3 (C-24), 16.3 (C-25), 17.7
(C-26), 26.5 (C-27), 107.2 (C-28), 181.0 (C-29). LA L
s 5 CkaiaE — 80, M etk & 4 N 3p.23-
TRHE-30-2 ISR 12,20(29)- —E-28-1K

&Y 5: AEMAK, 15%mR- LEERTHEE
BN D, ESI-MS miz: 477.3 [M+CI] . 'H-NMR
(600 MHz, CDCl5) §: 5.51 (1H, t, J = 3.7 Hz, H-12),
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2 &A1 5 '"H-"H COSY. HMBC #1 ROESY %52
Fig. 2 '"H-'"H COSY, HMBC, and ROESY correlations for

compound 1

3.22 (1H, dd, J = 11.4, 4.3 Hz, H-3), 3.17 (1H, d, J =
14.4 Hz, H-15), 2.72 (1H, dd, J = 14.2, 4.0 Hz, H-18),
1.81 (1H, d, J = 14.3 Hz, H-15), 1.18, 1.03, 100 0.95,
0.94, 0.88, 0.79 (% 3H, s, CH;-23~29); "*C-NMR
(150 MHz, CDCLy) &: 38.6 (C-1), 27.4 (C-2), 79.1
(C-3), 39.0 (C-4), 55.4 (C-5), 18.4 (C-6), 32.8 (C-7),
40.0 (C-8), 46.8 (C-9), 37.2 (C-10), 23.8 (C-11), 125.9
(C-12), 140.5 (C-13), 47.6 (C-14), 43.2 (C-15), 213.8
(C-16), 76.7 (C-17), 52.7 (C-18), 47.3 (C-19), 31.0
(C-20), 30.5 (C-21), 36.6 (C-22), 28.3 (C-23), 15.5
(C-24), 15.8 (C-25), 17.5 (C-26), 27.3 (C-27), 32.6
(C-29), 23.9 (C-30). LA EXdE 5 cikikiE — >,
M B 5 LA

&Y 6: FTER, 15%IE- BRI E
SR AW, ESIMS m/zz 711.6 [M+CI] .
'H-NMR (600 MHz, CD;0D) ¢: 5.30 (1H, t, J = 3.7
Hz, H-12), 4.47 (1H, t, J = 3.6 Hz, H-16), 4.34 (1H,
dd, J = 11.8, 2.3 Hz, H-6'a), 4.32 (1H, d, J = 7.8 Hz,
H-1'), 424 (1H, dd, J = 11.8, 6.4 Hz, H-6'b), 3.14 (1H,
dd, J =11.8, 4.4 Hz, H-3), 2.05 (3H, s, COCHj3), 1.38,
1.06, 0.97, 0.96, 0.89, 0.85, 0.80 (% 3H, s, CH3-23~
27, 29, 30); “C-NMR (150 MHz, CD;OD) ¢: 39.9
(C-1), 27.0 (C-2), 91.1 (C-3), 40.1 (C-4), 57.2 (C-5),
19.3 (C-6), 34.3 (C-7), 40.6 (C-8), 48.1 (C-9), 37.9
(C-10), 24.5 (C-11), 123.4 (C-12), 145.1 (C-13), 42.6
(C-14), 36.5 (C-15), 74.9 (C-16), 49.6 (C-17), 42.1
(C-18), 47.7 (C-19), 31.4 (C-20), 36.2 (C-21), 32.7
(C-22), 28.5 (C-23), 17.0 (C-24), 16.1 (C-25), 17.8

(C-26), 27.3 (C-27), 181.2 (C-28), 33.5 (C-29), 24.9
(C-30), 106.7 (C-1'), 75.3 (C-2"), 78.1 (C-3'), 71.8 (C-4"),
75.5 (C-5"), 64.8 (C-6"), 172.7 (COCH3), 20.8 (COCHs).
Db $id 5 S mkdiaE — 5, Mes et A 6 il gE
[#%-3-0-(6-O- L1 3%)-B-D-ML i & i

WEW 7. AR, 15%MER-LEEREE
BN, ESI-MS m/z: 8313 [M+CI] .
'H-NMR (600 MHz, CD;0D) §: 5.35 (1H, d, J = 8.2
Hz, H-1"), 5.32 (1H, t, J = 3.7 Hz, H-12), 4.53 (1H, t,
J=3.6 Hz, H-16), 432 (1H, d, J= 7.8 Hz, H-1"), 1.37,
1.06, 0.96, 0.95, 0.89, 0.85, 0.79 (% 3H, s, CH3-23~
27, 29, 30); “C-NMR (150 MHz, CD;OD) J: 39.9
(C-1), 27.1 (C-2), 90.8 (C-3), 40.2 (C-4), 57.2 (C-5),
19.3 (C-6), 34.2 (C-7), 40.8 (C-8), 48.2 (C-9), 37.9
(C-10), 24.5 (C-11), 123.6 (C-12), 144.6 (C-13), 42.7
(C-14), 36.5 (C-15), 74.0 (C-16), 50.0 (C-17), 42.1
(C-18), 47.8 (C-19), 31.3 (C-20), 36.3 (C-21), 31.7
(C-22), 28.5 (C-23), 17.0 (C-24), 16.2 (C-25), 17.8
(C-26), 27.3 (C-27), 177.2 (C-28), 33.4 (C-29), 25.0
(C-30), 106.7 (C-1"), 75.7 (C-2'), 78.7 (C-3"), 71.6
(C-4"), 78.3 (C-5'), 62.8 (C-6'), 95.7 (C-1"), 74.9
(C-2"), 78.3 (C-3"), 71.1 (C-4"), 771.7 (C-5"), 62.4
(C-6"). LA F¥de b5 scmkdion — 50, e s
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