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121.3(C-3,4),143.5(C-1,6). $¥ZZRLEYHE
8.

EY NV . E@E H,mp 171~173 C,EI-MS
m/z:110[M]*. 'H-NMR (CD,0D, 300 MHz) '
6.60(2H,d,J=8.7 Hz),8.6(2H,d,J=8.7 Hz),
15C-NMR (CD,OD, 75 MHz)8:116. 0(C-2,3,4,5),
150.1(C-1,6) ., BB HMLEPHXNE_B.

ey v . aasR&EE, ' H-NMRFI®C-NMR
EiEBES CMIREDEE B TLC BB S50
By RARIEHRA BAMEHAR TR, HiltH
EH AWM, :

kEYN. BERBME, mp 176~178 C,
'H-NMRFIC-NMR ¥ #EH 48 5 XM B 24—
B AEBEHIFER.

eV, LE¥AK,mp 178~180 C ,EI-MS
m/z: 428 [M]*, 'H-NMR (CDCl;, 300 MHz) &
0.79, 0.83, 0. 88, 0.97, 1.07 (18H, Me-6), 3. 94
(1H,m,H-3),5. 24(2H,m,H-22,23),6. 29(1H,d,
J=8.7 Hz,H-7),6.55 (1H,d,J=8.7 Hz,H-6),
13C-NMR (CDCl;, 75 MHz)é': 39. 4(C-1),30. 1(C-
2),66.4(C-3),34.7(C-4),79.4(C-5),130.8(C-
6),135.4(C-7), 82.1(C-8),51.1(C-9),37.0(C-
10),20. 6 (C-11), 36. 9(C-12), 44. 6 (C-13),51. 7
(C-14), 28. 6 (C-15), 23.4 (C-16), 56. 2 (C-17),
12.9(C-18),18.2(C-19), 39.7 (C-20), 20. 9 (C-
21),135. 2(C-22),132. 3(C-23),42. 8(C-24),17.5
(C-25),33.1(C-26),19. 9(C-27),19. 6(C-28), A
EXEBESXRREER B BRHBERLD
F A Bt E ey .

AW X g RY, ESI-MS m/z:1 075

(M+ Na]*, 'H-NMR (CDCl;, 300 MHz) 4': 4. 38
(1H,m,H-3),4. 46 (1H,d,J=8. 8 Hz,H-1'),5. 36
(1H, br.s. ,H-6), *C-NMR (CDCl;, 75 MHz) 4.
37.3(C-1), 31.9(C-2), 73. 8 (C-3), 42. 4 (C-4),
140. 4(C-5),122.1(C-6),31.9(C-7),31. 9(C-8),
50. 2(C-9),36.7(C-10),21.1(C-11),39. 8(C-12),
42.4(C-13),56. 8 (C-14), 24.3 (C-15), 28. 3 (C-
16),56.2(C-17),11.9(C-18),19.4(C-19), 36. 2
(C-20), 19.1(C-21), 33.9 (C-22), 26.2 (C-23),
45.9(C-24),29.8(C-25), 18.8 (C-26), 19. 8 (C-
27),23.1(C-28),11.8(C-29),101. 2(C-1), 76. 2
(C-2'),70.4(C-3'),73.5(C-4'),79.7(C-5'),63.5
(C-6'), 174. 4 (C-1"), 34.3 (C-2"), 25.0 (C-3"),
29.1~ 29. 8 (C-4"~ 31", 22.7 (C-32"), 14.1 (C-
33N HEWEMH—FLEY ST - B B
3-O-B-D-H#E¥-3-0- =+ =M.

HEW X . AEBK,mp 256~259 C;EI-MS
m/z: 414[M* —glc],396[M* —glc — 181, 10 % B
R-ZBAARER RO, TLCRMSHS M
MERGRIOEHR BEHMERSATRE . HEEHN
WE M.
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New natural saponins from fruits of Momordica grosvenori
YANG Xiu-wei'y ZHANG Jian-ye', QIAN Zhong-ming®
(1. Department of Natural Medicines and State Key Laboratory of Natural & Biomimetic Drugs, School of Pharmaceutical
Sciences, Peking University, Beijing 100083, China; 2. The Hong Kong Polytechnic University, Hong Kong, China)
Abstract: Objective
Methods Isolation and purification of the constituents were carried out on column chromatography. Their

To study the chemical constituents in the fruits of Momordica grosvenori.

structures were identified by NMR and MS spectral analyses. Results Ten compounds were isolated and

elucidated as kaempferol ( I ), kaempferol 7-O-a-L-rhamnopyranoside ( I ), kaempferitrin ( I ),

mogroside Iy (N ), mogroside I

glucopyranosyl (1-2)-a-L-rhamnopyranoside ] ( VI ), mogroside N, (VI ), grosmomoside I
mogroside V (KX ), and mogroside I, (X). Conclusion

( V), kaempferol 3-O-a-L-rhamnopyranoside-7-O-[ B-D-

(v,

Compounds VI and X are new natural

products, and I is isolated from the fruits of M. grosvenori for the first time.

Key words; the fruits of Momordica grosvenori Swingle; mogroside N ,; mogroside I 5 ; kaempferol;

kaempferol 7-O-a-L-rhamnopyranoside

FURNHA BT WR Momordica
grosvenori Swingle [Siraitia grosvenorii (Swingle)
C. Jeffery ] THRBBRE, H(CPEHHIKBK
EEPH FHRERANREOEGELOES.
BIUREREH AR B =%, A EHIE M. 5.
BHERZHH - PERATHRITEER. BESE
ROEGER FR.EHMEEAFENAGEERET
IR PR EESABHRLERD ZER
SEEGER W 81 R T BE L B AK MR L 3L
WEMTMESHEEM., X5 IURKREEH
RAABP, EEMETHLAYAERALKET I H
ZmgzE", FRREH NV, 'H-NMR, “C-NMR
BESLHRPMP AR TEM¥RSZ—WILEH
A NAEEYHELS, ETRRTERRT N
ROBnMBEYREERTERLEFNABABEE
YA YL &

ATEHBFRAMAT AR, FARREG
BRETRUENFRE FMERREEHRETENT
RIS EBEIIOMAY HPEFEL M EBRE
KeyRe N =HR2ERLEY. RE\EBLEEM
EEREMTREXRBEOBE LR 4 M RE
RUBPNHNEEILERCDI WLER 7-O-a
L-REFH (DO LFEHF (DML EH 3-O-0-L-
BRERH-7-0-[B-D-HEHEHE (1-2)-0-L-REHET ]
(DPL Ay RERATRNEFH BRI, 64

EHEFLEALEGYP IURBE I(V). PR
BEIN) ERAEBHF I (VMOMPAREFV
(F4MLAYELEMXWRE, B2 =E
HERLBYAHHNECHTURBEN.ODS MNP
NRBEFIA(X) . BE,AEREHETEMTRER
FVHEEHMHEIBP AHI0NMERPREER
KBEPARBEHVARITHEYVIMX , KTHE
REXMNFRARPBELIBHITHORALEY 8
XUHRE T LAY VIA H-NMR A °C-NMR {5 &
2HEB . ALXBERMELSY X #¥'H-NMRHI
PC-NMRiK & $4 .

HWALEY XHINMR Kig B S B R EH X
R AK BH [ M B BE T R, e —
HEEREGES NEAERAHEHEFS HH-3 M
C-3 ®NMR 5 5B B @ B H A %[ 0u:3. 56 (1H,m,
Ho-3);0c: 7.7, M5 PN REF LT NEH
(mogrol) #) NMR #1EU—B, A Wb &Y X
C-3 45 EaWHAE. I BRA FHNMR F5 4.4k
AP XHNMR FiELEPE5FNREFINESR,
RSV XNC-24 65— W, M FERAW
HREGESP . HPZ-WCoMkLEMBR O
70. 3, ¥ 8 #p i (terminal side) 7 %5 ¥ % 4§ C,-OH
5 P38l (inner side) % %5 ¥ 5 ) C,-OH J K i & 0
H@0d, B, AW X LS00 B IR
24-O-[B-D- i, w5 78 %5 4 £ (1-6)-O-B-D- it v ) % &%
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# ] (mogrol 24-O-[B-D-glucopyranosyl (1-6)-O-f-
D-glucopyranoside]) , 5 L& 1.

X: R=H

V ; B-D-glucopyranosyl
1 LEMXHLELEHR
Fig. 1 Structure of compound X

1 {LF/AH

Thermo Nicolet Nexus 470 # 4T 4b % i {X.
Varian INOVA 500 B # 3t 9 #3510, TMS A
¥, M BE-ds B DMSO-d; % # . Finnigan TRACE
2000 GC-MS B Fi%{{ ; MDS SCIEX API QSTAR
B & 47t B R {Y (ESI-TOF-MS), i HEE R
(200~300 B) R TLC BEMR GF 9 R E BB HF LT
T RE R A A L & M BB e R A
¥ | & 5®; Sephadex LH-20 (25 ~ 100 pm)
Pharmacia A 814 = K& RA Ak G,
PREBHUATILEZE AT, Tl
KBRS RKEHERELHFHREET HHH
BIDRM. grosvenori I TRBBRE . AT
FREREXRGMEGEAYERERLRE.
2 HBEMSH

BB R 8 ke F 50% Z BE/K 5 Wi #4 [l
MR BRERERY . BILBERAKP KKAH
O BMZEAMETRER, 251838 3 MER
W, B 51016 g (B H0.2%).101 g(1. 26 %) I
569 g(7.11%).

BRZBEERYRESBRE6IE) B4k,
Hem-EiimEl-PFreik, B84kayw 1 20
mg)Fl I (80 mg), IETBERYL D101 KK
RS A 3 IR AI K (10 L), 20% EtOH (12 L)
50% EtOH(12 L)¥k)iK,50% EtOH B # 4 R &
SRR G B, B - PSR 8P4
MRS, H53 RE LR Sephadex LH-20 F1 5§
B i i A A1k, 4 B A 05 - P - K B
B, 8B4 (800mg) . N (60mg),V (2g). VI

(850 mg) , I (200 mg) , VE(40 mg) FM X (80 mg) . &
4 4 RE ZHRERE . Sephadex LH-20 7138 B i A €
S, WP REME- PRk, 8B
&4 X (60 mg),
3 HHMEE

LAY 1. &% G4 & (MeOH), mp 276~
277 C ,EI-MS m/z: 286[M]*, 268(M —H,01*,
258[M —CO7J*, "H-NMR#1*C-NMR i #4851l
EMIXMME R HEELEY | HILER.

&Y Y. & A S (B EBE-K), mp 210~
213 C ., ESI-MS (positive) m/z: 433 [M + H]*.
IH-NMR (500 MHz,DMSO-d;)8:12. 5(1H,br s,5-
OH), 10.2 (1H, br s, 4'-OH), 9.62 (1H, br s, 3-
OH),8.10(2H,d,J=8.5 Hz,H-2',6'),6. 95(2H,
d,J=8.5 Hz,H-3',5'),6.84(1H,d,J=1. 5 Hz,H-
8),6.43(1H,d,J=1.5 Hz,H-6),5.57(1H,d,J=
1.0 Hz,rha-H-1),1.15(3H,d,J=6. 0 Hz,rha-H;-
6);°C-NMR (125 MHz,DMSO-d;)8:147. 5(C-2),
136.1(C-3),176. 1(C-4),160. 4(C-5),98. 8(C-6),
161. 4 (C-7), 94.3(C-8),155.7 (C-9), 104. 7 (C-
10),121. 6 (C-1'), 129.7(C-2, 6'), 115.5 (C-3,
5'),159.4(C-4'), 98. 4 (tha-C-1), 70. 1 (rha-C-2),
70. 2 (rha-C-3), 71. 6 (rha-C-4), 69. 8 (rha-C-5),
18. 0(rha-C-6) , '"H-NMR#1°*C-NMR J i $#& 5 1L
ZE® 7-O-o-L-REBE XRME B, HEEK
A9 1 HILER7-0-o-L-BEHRH.

e 1. ®/ A4 S (MeOH), mp 188~
190 'C, IR v&& (em™1): 3 411 (& & OH), 2 933,
1 658, 1 603, 1 493, 1 445, 1351, 1 288, 1 208,
1178,1 136,1 089,1 059,974,837,812, UV AMoH
(nm); 344, 264, 229 (sh) ; il NaOMe : 382, 274, 243
(sh),222; 1 AICl,; 399, 345, 299(sh), 274, 236; il
AICI,/HCI:397,340,297(sh),274,234; fit NaOAc:
365,265,225; lINaOAc/H,BO;; 346,265,225, ESI-
TOF-MS (negative)m/z: 577[M —H]™,431[M —
146 (CsH,0O) —HI , 285 [# LIl Z® —H]™ .
'H-NMR (500 MHz,DMSO0-d;)é&:12. 6 (1H, br s,5-
OH),10.3(1H,br s,4'-OH),7.85(2H,d,J=9.0
Hz,H-2',6'),6.94(2H,d,J=9.0 Hz,H-3',5),
6.82(1H,d,J=2.0 Hz,H-8),6. 46 (1H,d,J=2.0
Hz,H-6),5. 46 (1H,d,J=2. 0 Hz,C,-O-rha-H-1),
5.30(1H,d, J= 2.0 Hz, C;-O-rha-H-1), 3. 30 ~
4.00(8H,rha-H X 8),1.05(3H,d,J=6.0 Hz,C;-
O-rha-CH,), 0. 82 (3H, d, J= 6.0 Hz, C;-O-rha-
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CH;). ®C-NMR (125 MHz,DMSO0-d;)d':156. 2(C-
2),134.6(C-3),178. 0(C-4),161. 0(C-5),99. 5(C-
6),161.8(C-7),94.7(C-8),157. 9(C-9),105. 8(C-
10),120.4 (C-1'), 130.8(C-2', 6'), 115. 5 (C-3',
5'),160.2(C-4'),101. 9(3-O-rha-C-1),70. 2 (3-O-
rha-C-2),70. 7(3-O-rha-C-3),71. 6(3-O-rha-C-4),
70. 3(3-0O-rha-C-5),17. 5(3-O-rha-C-6),98. 4(7-O-
rha-C-1),70. 1(7-O-rha-C-2),70. 4(7-O-rha-C-3),
71. 3(7-O-rha-C-4) ,69. 9(7-O-rha-C-5),18. 0(7-O-
rha-C-6), EEAMEF.

e . BE4H P E-K),mp 218~
220 'C,IR i (em™'): 3 384,2 975,2 927,1 603,
1 494, 1 451; ESI-TOF-MS (negative) m/z: 739
(M—H]" .'H-NMR (500 MHz, DMS0-ds)J:12. 6
(1H, br s, 5-OH), 10. 3 (1H, br s, 4'-OH), 7. 81
(2H,d,J=9.0 Hz,H-2',6'),6.93(2H,d,J=9.0
Hz,H-3',5'),6.82(1H,br s,H-8),6.48(1H,br s,
H-6),5.91 (1H, br s, 7-O-rha-H-1), 5. 31 (1H,d,
J=1.5 Hz,3-O-rha-H-1),4. 39(1H,d,J=7. 5 Hz,
glc-H-1),1.16 (3H,d,J=6.5 Hz, 7-O-rha-H-6),
0. 82 (3H,d,J=6.5 Hz, 3-O-tha-H-6), *C-NMR
(125 MHz,DMSO-d;)8:156.1(C-2),134. 6(C-3),
178.0(C-4),161.0(C-5),99.5(C-6),161.4(C-7),
94.6 (C-8),157.8(C-9),105.8(C-10), 120. 4 (C-
1),130. 8(C-2',6'),115. 4(C-3',5'),160. 2(C-4"),
101. 9 (3-O-rha-C-1), 70. 1 (3-O-rha-C-2), 70. 3(3-
O-rha-C-3), 71. 1 (3-O-rha-C-4), 70. 1 (3-O-rha-C-
5),17.5(3-O-rha-C-6), 97. 1 (7-O-rha-C-1), 79. 9
(7-O-rha-C-2),70. 1(7-O-rha-C-3),72. 1(7-O-rha-
C-4), 70.7 (7-O-rha-C-5), 17. 8 (7-O-rha-C-6 ),
105. 7 (gle-C-1), 73.9 (gle-C-2), 76. 8 (gle-C-3),
69.9 (gle-C-4), 76.2 (gle-C-5), 61.0 (gle-C-6).
'H-NMR #1*C-NMR ¥ #4545 5 L % B 3-O-o-L- R,
ZHH-7-0-[B-D-HEHE(1-2)-o-L-REFEHF X
WRME B AV WLEM 3-O-0-L-RE
W -7-0-[B-D-H B W (1-2)-o-L-REWF |,

&Y VI: 568K IR Vi (ecm™): 3 416
(OH), 1 643 (XU4#),1 380(-CH,),1 076 (L ¥ #
&); ESI-TOF-MS (positive) m/z; 1125 [M +
HJ*, 'H-NMRA#C-NMREEFI X E A RE,

ke X. 8688 K, IR v (ecm™). 3 419
(OH),1 643 (XU §2),1 381 (-CH,),1 075 (& ¥ #
#);ESI-TOF-MS (positive) m/z:823[M+Na]*,
801[M+H]*, 'H-NMR (500 MHz,C;D;N)¢:1. 14

(1H,m,H.-1),2.97(1H,br d,J=12. 0 Hz,H;-1),
2.06(1H,m,H.-2),2. 00(1H, m,Hy-2), 3. 56 (1H,
m, H.-3),5.61(1H,br d,J=6.0 Hz,H-6),1.77
(1H,dd,J=6.0,18.5 Hz,H.-7),2. 43(1H,br dd,
J=6.0,18.5 Hz,H;-7),1. 66(1H,dd,J=2.0,6.0
Hz, He-8), 2. 82 (1H, br d, J=11.0 Hz, H.-10),
4.15(1H,td,J=6.0,11. 0 Hz,Hs-11),2. 13(1H,t,
J=11.0 Hz,H,-12),2.08 (1H,dd, J=5.5,11.0
Hz,Hs12),1.14(1H,t,J=12.5 Hz,H.-15),1. 08
(1H,br dd,J=10.5,12.5 Hz,Hs15), 1. 34 (1H,
m, H.-16),1. 99 (1H, m, Hp-16), 1. 65 (1H, m, H,-
17),0.86 (3H, s, H;-188), 1. 34 (3H, s, H;-198),
1.50(1H, m,Hz-20),0.89(3H,d, /= 6.5 Hz, H;-
21e), 1. 79 (1H, m, H.-22), 1. 72 (1H, m, Hg-22),
1.76 (1H,m,H.-23),1. 89(H;-23),4. 21(1H,d,J =
8.5 Hz,H.-24),1.40(3H,s,H;-26),1. 40 (3H,s,
H;-27),1. 28(3H,s,H;-28a),1. 40(3H,s ,H,-298),
0.97 (3H,s,H-30a) ; inner-glc &:4.86 (1H,d,J=
8.0 Hz,H-1),4.02(1H,t,J=8.0 Hz,H-2),4.15
(1H,t,J=4.5 Hz,H-3),4.03(1H,t,J=38. 0 Hz,
H-4),4.17(1H,m,H-5),3. 92(1H,dd,J=4.5,8. 5
Hz,H,-6),4. 93(1H,d,J=8. 5 Hz,H,-6) sterminal-
gle 8:4.93(1H,d,J=9.0 Hz,H-1), 3. 98 (1H, t,
J=17.5 Hz2,H-2),3.93(1H,t,J=17.5 Hz, H-3),
4.21 (1H,t,J=7.5 Hz,H-4),3. 88 (1H,m,H-5),
4.33(1H,t,J=3.0 Hz,H,-6) ,4. 46(1H,d,J=10. 0
Hz,H,-6), *C-NMR (125 MHz,C;D;N)é:30. 7(C-
1),32.9(C-2),77.7(C-3),42. 2(C-4),144. 1 (C-
5),119.0(C-6),24.5(C-7),43.4(C-8),40.1(C-
9),36.7(C-10),77. 9(C-11),41. 0(C-12),47. 3(C-
13),49.6(C-14), 34. 4 (C-15), 28.1(C-16), 50. 9
(C-17),17.0(C-18), 26.9 (C-19), 36.1 (C-20),
18. 6 (C-21), 29. 6 (C-22), 27.1(C-23), 92. 6 (C-
24),72.6(C-25),26.0(C-26), 26. 6 (C-27),19. 2
(C-28), 25.7 (C-29), 19. 2 (C-30); inner-glc 4:
104.7 (C-1),75.3(C-2),77.9(C-3),71.9(C-4),
76.2(C-5),70.3 (C-6); terminal-glc &':106. 2 (C-
1),74.9(C-2),77.7(C-3),71. 2(C-4),76. 1 (C-5),
62.3(C-6), EENFRREH 14,
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Chemical constituents of Eclipta prostrata
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Abstract: Objective

chemical structures. Methods

To study their chemical components of Eclipta prostrata and identify their

The compounds were isolated by chromatography, purified by Sephadex

LH-20 gel, identified by spectral analyses, and compared with the published data. Results Ten

compounds were isolated and identified as 2, 2', 5", 2"-terthiophene-5-carboxylic acid (I ), B-sitosterol

(1), apigenin (I ), quercetin (N ), luteolin (V ), wedelolactone (VI ), demethyl wedelolactone (VI),

ecliptasaponin C (VE), luteoloside (X ), and linarin (X ). Conclusion Compound I is a new compound

from nature and compound X is obtained from E. prostrata for the first time.

Key words: Eclipta prostrata L. ; terthiophene acid; linarin; wedelolactone
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