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[ Abstract | Objective: To study the chemical constituents from the mature fruits of Solanum muicatum.
Method: S. muicatumdry fruits were heated and extracted by using 95% ethanol, and then were extracted with
petroleum ether, ethyl acetate and n-butanol in turn. Ethyl acetate extract fraction of S. muicatum 95% ethanol
extract was isolated and purified by using chromatography on silica gel, Sephadex LH-20 column chromatography
and preparative HPLC methods. The structures of the compounds were then identified by analysis of NMR and
spectroscopic data by comparison with those reported on the literature. Result: Seven compounds were isolated from

95% ethanol andthey were identified as solasonine (1), solamargine (2), solasodine (3), quercetin (4),
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naringenin (5), ferulic acid (6), and ursone (7). Conclusion; All of the compounds were obtained from this

plant for the first time, providing certain chemical basis and foundation for the comprehensive development and the

search for natural plant anti-inflammatory and antitumor active substances

[ Key words ]
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1985 4F 9 A B R B v 22 51 A, T 4E 5k 2 DLk 4
CEMM R R RN RN K
R 20T JE &R SE, TV M R ) 5T 5 03 3 10% ,
FEYEER C MEZFEITR, /T &3 95% LU
B B 100 g 7 A S A 45 B ik 910 mg,
M 114 £, I 68 BB = i s IE AR L e O
R B EF AR A a2 KT PR
FEUN L WSOk, AR AL 2 R A B
A SR 8- RN /| = | A s B N i DB K (3
o B AR T B A 22 i wE e 4 b o T
HE— 25 BB I T T 4 B 1 355 P 4, T B O
W BT LA, AS VR 2 38 o TF AR A RS, LH-20 52 PN 2 A
RWEBENE (Sephadex LH-20) 25 A (315 1% K il £ W AH
0% 0 A T TP S P B AT T R SR 43 B A
L NG SRR IR (A 7/ P BUR & B S
S L E R DAy RV ot B (1), PRV i A (2) , IRUH
Wz (3) it B (4) Al R (5)  BTELER (6) , R AR IR
(7)o 37 FALE Y R 1 W% T8 A W) v oy B 4
B, A SCHRARTE T WO A B R A L
i JHe 243 T DA R AR ) e 25 v o3 B8 Al A AR B s 4 R
Al Bz 2R 25T DA A AR ) s A b o0 S A A 3 5 B
BRI AT DN ()RR P 5 T T AR 2 v o B Al A B R
SRR AT P RHE 5 PR oy B A A 3
1 ##

Avance IM-500 MHz %U#% @ 2L 4R 1% (12 [ Bruker
ZAF]) ,AB 5600 +Q TOF %Y i 73 B B3 AX (G [H AB
Sciex 22 F] ) 5 P270 1 il £ 7 iy 2% AR (3 A (R iE
WA o3 BT A B AT BRA B ) | i B 2 R AR (T R
AAALRR T ) 5 LH-20 35 H 3 ) 50 B JIE ( Sephadex
LH-20, 3¢ [E Pharmacia 2\ &) ), ¥ & 3% ik i (200 ~
300 H, % B TARSA) ; LM R 65 26 (15
FE Merck 23 ]) |, HoA 1250 2 4 43 #r 4l (B 245 45 [ 4k
FAAAABRAAD) o

AT 2R (W 3 H R g ) L 28 Bl iAol

Solanum muicatum ; mature fruits; nuclear magnetic resonance; chemical constituents

R BE 5 P8 UL 98 51 48 5 A it B 6 T A ) B I
Solanum muicatum [ AR50
2 RESE

WA I i 2R 800 kg, ¥ /K VR, Bt T, YT 24
5 mm #f,50 CHEF ZE T, B EJE, H 95% & B
MIGEE I3 Y, IR 2 ~ 3 h, & JF 32 BUR, 98 ok 46
2 CTER T, I & 28 08 K 4 1, AR U A ik
LR T E TR RS I, a1 Vi 45 J A A il Tk 2 U
1600 g, PR Z Fg A L) 2 300 g, 1E T BEAE I
2670 g.

LR 2T HE B 43 28 1E AR B i R €033 , LA A T
Bk- W2 1R (10021 ~0:100) FEATHE B BEME , £ TLC
K 9 AH 7] 4 43453 10 S350 (A1 ~ A10) , Horp
A3 Jii 43 2 Sephadex LH-20 &, 3% 4 [ &2 2l fb 14 fL &
¥ 6(18 mg) ., Al Wi /> 2 Bk I €0 1% A A h k-2 R
TR (50:1 ~0: 1) B BEVEBEAT R 6 4 W4 43
(A1.1~A1.6) , W44y Al. 3 £ Sephadex LH-20 3,
TEAE R ARG Y 7(33 mg) , WA ALLS HE
R A, A= H - F B (202 80 ~ 40:60) £ JiE
VR, 28 TLC kx5 Jf A6 Rl 41 4345 B1 ~ B5, i7i 43 B3
21l £ HPLC LA L J§-7K (6040 ~70:30 ) 46 B Uk i
LAWY 4(56 mg) i 4 B5 44l & HPLC DL 2 M-
7K (60:40 ~70:30) #f FEPENLAF L 59 5(24 mg)
AT Hi o 2l % HPLC DL ZJE-7K (60:40 ~80:20) 6
FEVEIR AR 204> AT. 1 ~ A7 5, 4045y A7. 4 F52: 4
# HPLC DL ZJiE-7K (60 : 40 ~70: 30) 6 B 3 Jid 15 1k
119 mg) L&MW 2(15 mg) Fifb &9 3
(13 mg) A B HARIE 1,5 ALE &5 UL IE 2,
3 #£HEE

k& 1 [ AK; MS m/z 883 [ M +
H] " ,'"H-NMR (CD,0D,500 MHz)§:1.73 (1H, m,
H-1),0.99 (1H,s,H-1),2.66 (1H,m,H-2),1.89
(1H,m,H-2),4.10 (1H,m,H-3),2.55 (1H,m,H-
3),2.53 (1H, m,H4),5.37 (1H, m, H-6),1.91
(1H,m,H-7),1.50 (1H,m,H-8),1.51 (1H,m,H-
8),0.89 (1H,m,H9),1.39 (1H,m, H-11),1.47
(1H,m,H-11),1.71 (1H, m,H-12),1.09 (1H,m,
H-12),1.09 (1H,m,H-14),2.51 (1H,m,H-14),
1.57 (1H, m, H-15),4.51 (1H, m, H-16),1.78
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Separated and purified flowchart of ethyl acetate extract
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Fig.2 Structure of compounds 1-7

(1H,m,H-17),0.88 (3H,s,CH,-18),0.90 (3H,s,
CH,-19),2.19 (1H,m,H-20),1.00 (3H,d,J =
7.11 Hz,CH,21),1.71 (1H,m,H-23),1.72 (1H,
m,H-23),1.61 (1H,m, H24),1.67 (1H, m, H-
24),1.31 (1H,m,H-25),2.51 (1H,m,H-25),2.50
(1H,m,H-26),0.80 (3H,d,J =5.91 Hz,CH,-27) ,
4.99 (1H,d,J =8.06 Hz, H-1"),3.71 (1H,m, H-
- 102 -
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a3

#il4 % HPLC
ZJiE-IK (60:40~70:30)
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wEms

2'),4.29 (1H,m,H-3"),5.07 (1H,m,H-4") 4.28
(1H,m,H-5"),4.25 (1H,m,H-6"),4.22 (1H,m,
H-6'),6.47 (1H,s, H-1"),4.90 (1H, m, H2"),
4.58 (1H, m, H-3"),4.46 (1H, m, H4"), 4.96
(1H,m,H-5"),1.59 (1H,d,J =5.61,H-6"),5.09
(1H,d,J =8.13 Hz,H-1"),4.58 (1H,m, H2"),
4.25 (1H, m, H-3"),4.11 (1H, m, H-4"), 4.00
(1H,m,H-5") ,4.55 (1H,m,H-6") ,4.32 (1H, m,
H-6") ;"C-NMR(CD,0D,126 MHz) §: 38.1 (C-1),
35.0(C-2),75.3 (C-3),41.7(C4),140.0 (C-5),
121.5 (C-6),35.4 (C-7),32.3 (C-8),50.9 (C-
9),37.2 (C-10),20.0 (C-11),40.1 (C-12),40.5
(C-13),56.0(C-14),34.1 (C-15),79.0 (C-16),
64.3 (C-17),16.5 (C-18),19.3 (C-19),41.4 (C-
20),15.6 (C-21),97.8 (C-22),34.6 (C-23),30.9
(C24),32.9(C-25),48.0 (C26),19.5 (C-27),
99.9 (C-1'),75.1 (C-2"),84.5 (C-3"),69.3 (C-
4'),74.6 (C-5"),62.1 (C-6"),102.3 (C-1"),72.7
(C2"),73.4(C-3"),74.3 (C4"),70.3 (C-5"),
18.1 (C-6"),105.0 (C-1"),74.4 (C2"),77.2 (C-
3"y ,71.3 (C-4"),78.2 (C-5"),61.5 (C-6"), LI
s 5 SR [ 14 ] 0 R B 5 Ry YN AR

L&Y 2 H &8 K; Liebermann-Burchard J2
BH ME; MS m/z 868.4 [ M + H]'.'H-NMR
(CD,0D, 500 MHz) §:1.74 (1H, m, H-1),1.00
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(1H,m,H-1),1.89 (1H,m,H-2),1.98(1H,m, H-
2),3.50 (1H, m,H-3),2.73 (1H, m,H4),2.70
(1H,m,H-4),5.32 (1H,m,H-6),1.46 (1H,m, H-
7),2.00 (1H,m,H-7),1.56 (1H, m, H-8),0.88
(1H,m,H-9),1.40 (1H,m ,H-11),1.49 (1H,m, H-
11),1.12(1H,m,H-12) ,1.70 (1H,m,H-12),1.02
(IH,m,H-14),1.75 (1H,m,H-14) ,1.41 (1H,m,
H-15),1.41 (1H,m,H-15) ,4.40 (1H, m,H-16),
1.69 (1H, m, H-17),0.87 (3H,s, CH,-18),1.05
(3H,s,CH,-19),1.93 (1H,m,H-20),1.03 (3H,d,
J=6.94 Hz, CH,21),1.69 (1H,m, H-23),1.70
(1H,m,H-23),1.63 (1H,m,H-24),1.58 (1H,m,
H-25),1.37 (1H,m,H-25),2.52 (1H,m,H-26) ,
0.85 (3H,d,J=5.98 Hz,CH,27) ,4.60 (1H,m,H-
1'),4.30 (1H,m,H-2"),4.26 (1H,m,H-3") ,4.40
(1H,m,H4") ,3.51 (1H,m,H-5"),4.20 (1H,m,
H6'),4.21 (1H, m,H-6"),6.48 (1H, m, H-1"),
4.71 (1H, m, H2"),4.62 (1H, m, H-3"), 4.40
(IH,m,H-4") ,4.98 (1H,m,H-5"),1.57 (1H,m,
H-6"),5.48 (1H, m,H-1"),4.70 (1H, m,H2"),
4.57 (1H, m, H-3"),4.22 (1H, m, H4"),5.06
(1H,m,H-5"),1.68 (1H,d,J =6.09 Hz, H-6") ;
“C-NMR (CD,0D,126 MHz) &: 38.7 (C-1),31.2
(C2),76.3 (C-3),40.9 (C4),140.7 (C-5),
121.6 (C-6),35.7 (C-7),32.2 (C-8),50.1 (C-
9),38.7 (C-10),20.0 (C-11),39.8 (C-12),40.0
(C-13),56.8 (C-14),35.7 (C-15),80.1 (C-16),
63.8 (C-17),16.7 (C-18),19.2(C-19),41.0 (C-
20),15.8 (C-21),97.9 (C-22),35.9 (C-23),31.2
(C24),32.2 (C-25),50.1 (C-26),19.3 (C-=27),
100.0 (C-1"),78.3 (C-2"),72.3(C-3"),77.2 (C-
4'),76.3 (C-5"),62.8 (C-6"),102.0 (C-1"),72.4
(C-2"),72.4 (C-3"),73.4 (C-4"),70.9 (C-5"),
18.3 (C-6"),101.6(C-1"),72.5 (C-2"),72.4 (C-
37),73.4 (C-4"),70.5 (C-5"),18.2 (C-6"), LA
B 5 SCHR [ 1S ] 6r BRSSO S 300
EYW 3 BHOWEK; MS m/z 414.6 [M +
H] " _,'H-NMR(CD,0D,500 MHz)§5: 0.98 (1H,m,
H-1),1.75 (1H,m,H-1),1.77 (1H,m,H-2),1.40
(1H,m,H-2),3.59 (1H,m,H-3),2.23 (1H,m,H-
4),2.27 (1H,m,H4),5.30 (1H, m,H-6),1.48
(1H,m,H-7),1.99 (1H,m,H-7),1.61 (1H,m,H-
8),0.82 (1H,d,J =6.01 Hz,H9) ,1.51 (1H,m H-
11),1.39 (1H,m,H-11),1.01 (1H,m,H-12),1.59

(IH,m,H-12),0.93 (1H,m,H-14),1.88 (1H,m,
H-15),1.22 (1H,m,H-12),4.32 (1H,m, H-16) ,
1.65 (1H,m,H-17),0.84 (3H,s,H-18),0.87(1H,
s,H-19),1.85 (1H,m,H-20),0.87 (3H,d,J =6.09
Hz,H-21),1.56 (1H,m,H-23),1.50 (1H, m, H-
24),1.33 (1H,m,H-24),1.53 (1H,m,H-25),2.60
(1H,m,H-26),2.67 (1H,m,H-26),0.88 (3H,d,
J=6.0 Hz,H-27) ; "C-NMR (CD,0D,126 MHz) §:
38.5 (C-1),30.2 (C-2),76.0 (C-3),40.1 (C-4),
140.0 (C-5),121.2 (C-6),35.1 (C-7),32.0 (C-
8),49.9 (C-9),38.5 (C-10),20.0 (C-11),39.2
(C-12),40.5 (C-13),57.3 (C-14),35.2 (C-15),
81.5 (C-16),62.3 (C-17),16.0 (C-18),18.1(C-
19),41.1 (C-20),16.8 (C-21),96.9 (C-22),36.9
(€-23),32.7 (C-24),33.9 (C-25),53.5 (C-26),
19.7 (C27), DL EB¥E 5 3cmk[ 16 ] X7 R, %5
WY e

G4 WOKMK(OBE) ; LIMT T 2B
4k 4,5 %, HC1-Mg S Ji 7 BH 14 ;'"H-NMR  ( DMSO-
d,,500 MHz) &: 6.17 (1H,d,J =2.01 Hz,H-6),
6.39 (1H,d,J =2.03 Hz,H-8),6.86 (1H,d,J =
8.16 Hz,H-5'),7.66 (1H,d,J =3.12 Hz, H-2"),
7.55(1H,d,J =2.55 Hz, H-6") ; "C-NMR ( DMSO-
d,,126 MHz) §: 146.8 (C-2),135.0 (C-3),175.8
(C4),158.9 (C-5),95.2 (C-6),163.8 (C-7),
93.6 (C-8),156.3 (C-9),103.1 (C-10),122.8 (C-
1'),115.5 (C-5"),120.0 (C-6") ., L I %u¥ 5 ik
(17 X BE M55 R e 3R

L&Y S RBEEAK K (LRE) ; HCI-Mg [ 5
47 f4;,'H-NMR ( DMSO-d,, 500 MHz) §: 5.90
(2H,s,H-6,8),3.22 (1H,dd, H-3a),5.45 (1H,
dd,J=3.05,12.81 Hz,H-2),6.80 (2H,d,J =8.52
Hz,H-3',5'),2.80 (1H,dd,J =12.8,17.1 Hz, H-
3b),5.42 (1H,dd,J =3.11,12.80 Hz, H-2),7.32
(2H,d,J =8.17 Hz, H2",6"),12.12 (1H, s, 5-
OH),9.56 (1H,s,4'-OH),10.05 (1H,s,7-OH);
“C-NMR (DMSO-d,,126 MHz) &: 79.6 (C-2),42.9
(C-3),162 (C-4),164.2 (C-5),96.6 (C-6),166.9
(C-7),95.8 (C-8),164 (C9),102.2 (C-10),
131.2 (C-1"),128.8 (C-2",6") o VI I %3 5 Sciik
[18 X /e, M I e R .

a6 ToEEARE F (PEE-IK) s MS m/z
194 [M + H]";'H-NMR ( DMSO-d,,500 MHz) §:
7.20 (1H,d,J=1.6 Hz,H-2),6.85 (1H,d,J=8.0
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Hz,H-5),7.15 (1H,dd,J=1.8,7.5 Hz,H-6) ,7.55

(1H,d,J=16.11 Hz,H-7),6.40 (1H,d,J =16.12

Hz,H-8),9.60 (1H,s,4-OH),12.05 (1H,s,9-

COOH) ,3.75 (3H,s,0CH,) ; "C-NMR ( DMSO-d,,

126 MHz)§: 127.1 (C-1),115.5 (C-2),149.0 (C-

3),146.9 (C4),116.2 (C-5),122.6 (C-6),146.5

(C-7),110.6(C-8),169.2(C-9),58.5 (OCH;) .

DL B %CHE 5 SRR [ 19 0 B, M7 S BT 2R

EWT HEMAKR(=ZET B ; MS m/z 457

[M+H]";"H-NMR (DMSO-d,,500 MHz) &: 0.98

(3H,s,H-30),1.02 (6H,s,H-27,29),1.05 (3H,s,

H-26),0.80 (3H,s,H-25),0.86 (3H,s, H-24),

2.15 (1H,d,H-18) ,5.40 (1H,s,H-12),3.44 (1H,

m, H-3); "C-NMR ( DMSO-d,, 126 MHz) §: 39.1

(C-1),26.8 (C-2),77.6 (C-3),38.8 (C4),53.9

(C-5),18.2 (C-6),33.1 (C-7),40.6 (C-8),47.6

(€9),37.9 (C-10),23.0 (C-11),125.2 (C-12),

138.5 (C-13) ,41.9 (C-14),27.9 (C-15),23.9 (C-

16),46.9 (C-17),53.2 (C-18),39.2 (C-19),38.9

(€-20),30.5 (C-21),37.1 (C-22),27.9 (C-=23),

15.6 (C-24),15.7 (C-25),17.1 (C-26),23.5 (C-

27),179.1 (C-28),16.8 (C-29),21.1 (C-30), LA

B 5 SRR [ 20 0 IR M e Sl B R .
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