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W OE-BH HRREE Solanum nigrum 2EMBERLFEES. FE FARK.REODS FRiE#HERH
HPLC ¥ F RS BLEY ERBEERRITRELEEN. B8R BELF 0N IMERWE D-100 XILWIk
R RGH 60X MBI FLAEER 8 MAY. AABLRE MM NREXLLAVERT A
uttroside BC 1) uttroside A(1),22a,25R-26-0-3-D- it v 7 %5 5§ - 22- 15 2-uk - 4°- 3B, 26- Z B¥-3-0-B- D- it i A
B OBEH-(1>2)-0-[8-D- Mt W AR 3 - (1—3)1-0-8-D- Pt Wl B 2 98 25 - (1—>4)-O-B-D- A M 22 LM #F (B ). 22, 25R-
26-0-3- 1)- itk 1ol 3 2 0% - 22- Y Bk 4 - A°- 38, 26- — AK-3-O-B-D-me i M B - (1—>2)-0-[B-D-ne i K ¥E - (1 —~
3)J-O-B-D-Mtt 1 ¥ B B B - (1= )-O-B-D- ML FLAEH (V) | 5, 220, 25R-26-0-B-D- it Wi 4 25 458 - 22- 55 -k 4 -
3B, 26- =7 BE-3-O-f-D- it i ) %5 55 2 - (1—2)-O-[ B-D-bit /i 3 25 48 3 - (1= 3) J-O-B-D- ol i 6 25 ¥ - (1> 4)-0-8-D-
W R 2 3L BE 3 (V)| Sa, 220, 25R-26-0-B-D- it W 1 ) 9 B-22- B - 0k 5 - 3B, 26- — B¥-3-O-B-D- it 1 6 %5 0 -
(1> 2)-0-[ -1~ I, 0 ) 47 98 2 - (1 —3) 3-O-8-D- o, I 3 2 M8 - (1~ 4)-O-B-D-oit W 2 FLAE 4 (V) L dumoside (VD)
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Steroidal glycosides from Solanum nigrum
ZHOU Xin-lan', HE Xiang-jiu?, ZHOU Guang-xiong®, YE Wen-cai’, YAQ Xing-sheng'*
(1. College of Chinese Materia Medica, Shenyang Pharmacentical University, Shenyang 110016, China; 2. Institute
of Traditional Chinese Medicine &. Natural Products, Jinan University, Guangzhou 510630, China)

Abstract: Objective To study the steroidal glycosides from the whole herb of Solamum nigrum.
Methods Compounds I — Vil were isolated by silica gel, ODS chromatographies, and preparative HPLC.
Their structures were determined by spectral technique. Results Eight compounds were isolated from the
whole herb of S. nigrum. Their structures were identified as; uttroside B ( 1), uttroside A (1), 22a,
25R-26-0-B-D-glucopyranosyl-22-hydroxy-furost-A°-38, 26-diol-3-O-B-D-glucopyranosyl-(1— 2)-O-[ 8-D-
oxylopyranosyl- (1-»3) ]-O-8-D-glucopyranosyl-(1-—+4)-O-8-D-glucopyranoside (¥ ), 22e, 25R-26-O-3-D-
glucopyranosyl-22-methoxy-furost-A°-38, 26-diol-3-O-8-D-glucopyranosyl-(1—2)-O-[B-D-xylopyranosyl-
(1—3)]-O-B-D-glucopyranosyl-(1—+4)-O-8-D-galactopyranoside (V ), 5a, 22a, 25R-26-O-B-D-glucopyra-
nosyl-22-hydroxy-furost-38, 26-diol-3-O-B-D-glucopyranosyl-(1-»2)-O-[B-D-glucopyranosyl-(1—>3)]-O-
B-D-glucopyranosyl-(1— 4 )-O-B-D-galactopyranoside ( V), 5a, 22a, 25R-26-O-B-D-glucopyranosyl-22-
methoxy-furost-38, 26-diol-3-O-B-D-glucopyranosyl-(1— 2)-O-[ B-D-glucopyranosyl-(1—3)]-O-B-D-glu-
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copyranosyl-(1—+4)-O-8-D-galactopyranoside (V1 ), dumoside(VI), 5a, 20S-3B, 168-dihydroxy pregn-22-
carboxylic acid (22, 16)-lactone-3-O-B-D-glucopyranosyl-(1—2)-O-[ B-D-xylopyranosyl-(1—3)]-O-8-D-
glucopyranosyl- (1—+4)-O-B-D-galactopyranoside (V). Conclusion Compounds I — VI are isolated from

the plants of Solanum L. for the first time.
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W3 Solanum nigrum L. RHBHB—ZL4E
HEBRERAHY,.BASE,¥4ETRE . Bl
EFERGE, RERKREEHMPELD, HIEZEEK.
EELCEBR KT, R EE M. ANEA
BB =%, BAHERMBE. G AR FKEM.
BHRMIN, FRRE REVTR B R
IEEIME. BEZSER. SETR.WIRBREY,
BHREK AEERES BERARRITEME
WEER ERRTERMAGELHM BN R T2
BB SR L 2 R R BR 2 Y B T R e R
REETE @RI L HER EEXRE 23
THEMTZEWN, B R b 2 B B 0 B
AR T EATR AR B EN SRR
Bt & &0 B85 U266 41 bk 8% T 558 A 40
MIFEEED . N T IR BT R A R,
EEMBEPBERMERDFTT REBEAMD
Ko AR EBUS MLEY  BHAR B AR S
B, B E H 4549 43 51 28 . uttroside B( I ), uttroside
A1), 22a,25R-26-0-B-D- M I & &5 55 H-22- B3 & -
Ik -A%-38, 26- — BE-3-O-B-D- it e B % B - (1~
2)-O-[B-D-itk g A B - (1— 3) ]-O-B-D-nik, 1§ B %5
- (1>0)-0-p-D-mp i L LB H (1), 220, 25R-
26-O-B-D- it g 5 %5 0 B-22- 1 4 -0k 1§-4°-38,
26- _®E-3-O-3-D- it #j 5 ¥ - (1—+2)-O-[B-D-nit
R A B - (1 3) J-O-B-D- i, i 3 25 4 - (1~ 4)-
O-B-D-M Mg 2 FLBEH (V) | 5a, 22a, 25R-26-O-B-D-
i O 0 -22- R -0k £ - 3B, 26- T B¥-3-O-B-D-
i I % 2 - (1~ 2)-O-[B-D-ME g R & S - (1>
3)]-0-3-D-i W H B - (1> 4)-0-3-D-M i 2 3,
B H (V). 5a, 22a, 25R-26-O-B-D- it i 8 %5 4% -
22- B & H-nk §§-3B, 26- — B¥-3-O-B-D- Nk, 1 Hj %5 5§
#H-(1-2)-0-[B-D-nlt vy % & 4% - (1> 3)]-0--D-
b R M - (1> 4)-O-R-D-i Mg 2 ZLAF (VD)
dumoside (V) 5a, 20S-38, 268 — B¥- 1 §§-22- % ® -
(22,16)- A BE-3-O-B-D- i i 3 &j ¥ - (1> 2)-0-
[B-D- i, i A 4 - (1 3) 1-O-B-D- Wi, e 3 %5 ¥ 255
(1=>4)-O-3-D-Mp gL FLEEH (VD AL B I ~ VI Y
BERAZBHEY P EET.

1 LR AFSHE

X—5 B 5% S8 2 1L, JASCO P —1020 X
*i%4% ,Bruker Esquire 2000 %4 ,Bruker AV —
400 8 F B BE LR, D-101 KFLB AR (KB AL
EHEBRAED ERGFSEEMLT,100~140 H,
200~300 H),RP-18 #: 3B (Merk 2 7)), % & &Y
B AR A% 4 (300 mm X 19 mm, 10 pm) (XTerra
Prep. Rp 18, Detector;: RID), @& FHiL#RF R
AANBBHEERAF =&, AERERKIEE
Aok 2R R E W FGERS, Bk R K%
R HBREE AR ETRHGR KPS %
B RRA M ILFHBIE . ‘
2 REMSH

R T4 19.8 kg) Lk 10 {58 60% Z B
I ENR AR 2 KL BERERHEE 3.8 kg,
BEETAP. L D-101 K FL % H# B8 4 (150
emX 12 em), 3 ALK 10% 2 B8 .30 % 2 BE . 60 %
95U Z MU IR, o 609 2 B U B 36 4 Wk 4
THRELEBH 130 g, BRFIHH 200~300 HEE
BEAE 5 85, A CHCL,-MeOH 6 BE ¥ B8 18 10 234>
(Fr.1~Fr.10) , 3% Fr. 9[CHCl,-MeOH (6 + 4)#t
IR &R 4y 12 R A FF IR ODS #4335 , MeOH-H,O & i
EREHHAERRITENLAE Y V (100.46
mg), F R 4% HPLC B & BULEY 1 (2 555. 27
mg), I (4 947.49 mg), I (8.09 mg). N (14. 40
mg).V (24.44 mg), Fr.8 WHZKUMN S BB
B BMLE& Y VI (16. 3 mg) FIVE(3. 08 mg),
3 gGHmER

e 1 . BHREE. Liebermann-Burchard
1 Molish 525 B4, 8 E R # (Ehelish) B 40 65,
Rz I eTRXhEY. EEF ES-
MS 4 m/z 1 237[M+Nal*,1 219[M + Na—
18]*,1 057[M+Na—18—162]*,925[M + Na —
18— 162—132]"; $i B F ESI-MS & m/z 1 213
(M+H]",1081[M—H—132]",1 051[M—H—
16217, A KA 40 FE &A1 214, 'H-.NMR
(pyridine-ds,400 MHz)é.5. 57(1H,d,J=7. 3 Hz),
5.24(1H,d,J=7.7 Hz),5. 20(1H,d,J=7. 9 Hz),
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4.89(1H,d,J=7.6 Hz),4.82(1H,d,J=7.7 Hz),
1.33(3H,d,J=6.8 Hz,Me-21),0.98(3H,d,J=
6.6 Hz,Me-27),0.87(3H,s,Me-19),0. 63(3H,s,
Me-18), “C-NMR (pyridine-ds, 100 MHz) é (agly-
cone) :37. 2(C-1),29. 9(C-2),77. 4(C-3),34. 9(C-
4),44.7(C-5),28. 9(C-6),32. 4(C-7),35. 3(C-8),
54. 5(C-9),35.8(C-10),21. 3(C-11),40. 2(C-12),
40.7 (C-13),56.4 (C-14), 32.4 (C-15), 81.1 (C-
16),64.0(C-17),16.4(C-18),12.3(C-19),41.1
(C-20),16.7(C-21), 110. 6 (C-22), 37.2(C-23),
28.4(C-24), 34.3(C-25), 75.3(C-26), 17.4 (C-
27); (galactosyl): 102. 5(C-1"),73.2(C-2"),75. 1
(C-3'),79.9(C-4"),76.2(C-5"), 60. 6 (C-6'); (in-
ner glucosyl): 104. 9(C-1"), 81. 3(C-2"), 86. 8 (C-
3"),70.7(C-4"),78. 7(C-5"),62. 5(C-6") , (terminal
glucosyl):104. 9(C-1"),75. 4(C-2"),78. 7(C-3"),
71.1(C-4"),77.8(C-5"),63.0(C-6"); (xylosyl) :
105.1(C-1"),75. 6 (C-2"),77. 6 (C-3"), 70.5(C-
4"),67.3(C-5", (26-O-glucosyl ), 104. 8(C-1""),
75.2(C-2"),78.6(C-3"),71.7(C-4"),78. 4 (C-
57),62.9(C-6") . MELHH THMBEER I HES
XERIETI B, B ERAY 1A Sa, 22q, 22R-
26-0--D- ik 1§ % %5 B8 H-22- 72 Bk §-3p, 26-—
B2-3-O-B-D- i 7 9 55 6% - (1> 2)-O-[ B-D-Mt 1 K
Bt H- (1 3)7-0-B-D- it i 3 % B - (1~ 4)-0-B-
D-ny i A8, BY uttroside B, %4t & ¥ 1 Shar-
ma % T 1982 E MR EH 5 EE B HHFRBHR
BRGSO A S B KB 6L °C-NMR & 'H-NMR
BiE .

et . EWIREMK, Liebermann-Burchard
#1 Molish J% R FR¥% , #8 E &7 (Ehrlish) 8 4168,
REZLEDHIREBHERNLEY. EBTFESI-
MS % m/z 1 251[M+Na]*,1 219[M +Na —
CH,OH]J*,1 087[M+Na—CH,OH—132—162]%;
i F ESI-MS 4} m/2 1 227[M—H] ,1 095
[M—H—132]",933(M—H—162],771[M—H—
132—162—162]",609[M—H—132—162—162—
162]7, WARHMX 4 FRERL 228 BW 1
'H-NMR K “C-NMREE S5 E5W 1 fol, R
RESHELEEHRT T EEFERES G 3.61,9),
ESAT.3IRBET —BRES. WS UKEYIH
2 MBHEY I MRBRET 6 2 B, RRL
BV I AkEY I 22 P EEL=Y.EEX
. BMELEY I K 5a,22q, 25R-26-0-3-D- M, Wi 4

B M R-22- B Bk 65 - 3B, 26- — BE-3-O-B-D- ML W
BB - (1—>2)-O-[B-D-Mt. vy A #- (1>3)]-0-
B-D- ik e ) 2 8 B~ (1—4)-O-B-D- M il 2 BLBE H
BP uttroside A,

el . AL ERMAK, Liebermann-Bur-
chard f1 Molish & i fH %, i8 E X% (Ehrlish) 8 ¥
g, RAZRKAYIREEHERLED. BH
'H-NMR #1*C-NMR 3 i# 3 3 55 0k #2 38 %3 |02,
BELESY LK 22a, 25R-26-0-B-D-AH W Hj 45
H-22- BBk -A°-38, 26- — BE-3-O-B-D- Wt W 4 %5
- (1—-2)-0-[B-D-mt M A ¥ - (1—3)]-0-8-D-
MR A - (1> 4)-0-8-D-M W L BEH . AX
MIBECARENRBREPAEBIZLED,
B2 B SCRTIe R I P UE LA R b
RS IFERAEY, BUBERLEYIE
BHEYSDE R HEEE.

eV . AL ER B K. Liebermann-Bur-
chard A1 Molish [z i FAYE, i E 7] (Ebrlish) 8%}
6, RBEAAY IR RERLEY. B MS,
'H-NMR, “C-NMR ¥ #3055 ek 4538 o B2, o
FAEY N K 22, 25R-26-0-8-D- i, vk 4 %5 48 1-
22-F S -1k 1-4°- 3B, 26- - B¥-3-O-B-D- it Wi #j %5
BEHE-(1—>2)-0-[p-D-mem A ¥ %-(1->3)1-0-8-D-
MR B E- (1> 0)-0-3-D-nem 2L H .

HEPV . AEEEEMK, Liebermann-Bur-
chard #1 Molish 2 i BH ¥, 18 E i 7] (Ehrlish) & %}
af, @RELEY kS B HRLEY . 'H-NMR
(pyridine-ds,400 MHz)¢':5. 58(1H,d,J=7. 6 Hz),
5.30(1H,d,J=7.8 Hz),5.15(1H,d,J=7. 8 Hz),
4.88(1H,d,J=7.6 Hz),4. 81(1H,d,/=7.7 Hz),
1.33(3H,d,J=6. 6 Hz,Me-21),0. 98(3H,d,J=
6.5 Hz,Me-27),0.87(3H,s,Me-18),0. 64(3H,s,
Me-19), “C-NMR (pyridine-d;,100 MHz)é (agly-
cone) 37.0(C-1),29.7(C-2),77.2(C-3), 34. 6 (C-
4),44.5(C-5),28. 7(C-6),32. 2(C-7),35. 0(C-8),
54. 3(C-9),35.6(C-10),21.1(C-11),40. 0(C-12),
40.5(C-13), 56. 2(C-14), 32. 2 (C-15), 80. 9 (C-
16),63.8(C-17),16.2(C-18),12.1(C-19), 40.9
(C-20),16.5(C-21),110.4 (C-22), 37.0(C-23),
28.2(C-24), 34.1(C-25),75.1(C-26),17. 2 (C-
27); (galactosyl)102. 2(C-1'),73. 0(C-2'),75. 4(C-
3'),80.0(C-4'),75.1(C-5), 60. 4 (C-6'); (inner
glucosyl ) 104. 8 (C-1"), 81.1 (C-2"), 88.3 (C-3"),
70.6 (C-4"), 77.3 (C-5"), 62.1 (C-6"), [ terminal
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glucosyl (1—2)]104.7(C-1"), 75.0 (C-2"), 78. 4
(C-3"), 71. 4 (C-4"), 78.4 (C-5"), 62.1 (C-6");
[terminal glucosyl (1—3)]104. 3(C-1"),75.9(C-
2", 77.7(C-3"),70.7(C-4"), 78. 2(C-5"), 62. 8
(C-6"), (26-O-glucosyl) , 104. 7 (C-1"), 75. 0 (C-
2"),78.4(C-3"),71.5(C-4"),78. 2(C-5") ,62. 6
(C-6") ., ¥ HEHE 5 XA E B, WELED
V 3 5a, 22a, 25R-26-0-B-D-Nl; i i 5 I -22-8
He-0k K4 -38, 26- — BE-3-O-8-D- itk Wi 9 45 b - (1~
2)-O-[B-D- ik Wi A 8§ 3£- (1 3)]-O-B-D-mt v B &5
BHE-(1—>0-0-3-D-mkmg KU H . A CEIRE™
MR BB RS A& R FECRE 0 &
BZCER P IR BOE LAY I B E R E Y
AEBHEYPE RS BRI

LEYVI: 36 ERIIE(MeOH), Lieber-
mann-Burchard $1 Molish & i fB ¥, 8 E & #
(Ehrlish) B ML 68, R ZML A Y Nk B H Kb
&Y. H MS 'H-NMR, “C-NMR ¥ 5 30k % 8 %t
P, &9 VR 50, 22a, 25R-26-0-B-D- it I
% 0% B-22- B -0k #5-38, 26- — BE-3-O-B-D-Hit
T B - (1> 2)-O-[B-D-Me i A B - (1—3)]-
O-B-D- Wt i H BB B - (1—>4)-O-p-D- e I 2 2LASHE

LEYVI AR LERMAK, Liebermann-Bur-
chard 1 Molish [ i FA¥: , R %L & 9 s E 1k
&% .H MS 'H-NMR."C-NMR¥E 5 3c#k i 18 ¥t
BRU B2 AL A ) VLR 205, 3B, 168 AE-2R -4
22-38 BR-(22, 16)-P4 BE-3-O-a-L-Mit M B 25 J 3
(1—>2)-O-[o-L-ntk W B 2= 0 - (1> 4)]-0-B-D-li,
T &R, B dumoside,

eYVI. B X ERMA, Liebermann-Bur-
chard #1 Molish 2 B FH#: , 7 &L & P B %
k&Y. EBF ESI-MS £ m/z 987[M+Nalt,
855[M+Na—132]",693[M+Na—132—162]*;
B F EIS-MS ¥ m/z 963[M —H]~,801[M—
H—162]7,669[M—H—162—132]",507[M—H—
162 — 132 —162] , B/AR MM 4 F R &E N 964,
'H-NMR (pyridine-ds,400 MHz)&:5. 60(1H,d,J=
7.3 Hz),5.27(1H,d,J=7.7 Hz),5. 22(1H,d,J =
7.9 Hz),4.90(1H,d,J=7.5 Hz),1. 23(3H,d,J=
7.6 Hz,Me-21),0.69(3H,s,Me-18),0. 58 (3H,s,
Me-19). "“C-NMR (pyridine-ds;,100 MHz)& (agly-
cone) 37.1(C-1),29. 9(C-2),77.3(C-3), 34. 7 (C-
4),41.8(C-5),28. 7(C-6),32. 2(C-7), 34. 8(C-8),
54.4(C-9),35.7(C-10),20. 7(C-11), 38. 2(C-12),

41.8 (C-13), 54. 4 (C-14), 33.2(C-15), 82. 7 (C-
16),59.0(C-17),13.8(C-18),12.2(C-19), 36. 3
(C-20),17.9(C-21), 181. 2 (C-22); (galactosyl)
102. 4(C-1"),73. 2(C-2"),75.1(C-3),79. 9(C-4"),
76. 2(C-5"),60. 6(C-6") ; (inner glucosyl)104. 9(C-
1"),81.3(C-2"),86.7(C-3"),70. 7(C-4"),78. 7(C-
5"),62.5(C-6"), (terminal glucosyl)104. 8(C-1"),
75.4 (C-2"), 78.6 (C-3"), 71.0 (C-4"), 77. 7 (C-
5”),63. 0(C-6"); (xylosyl)105.1(C-1"), 75. 6 (C-
2"y, 77. 6(C-3"),70. 5(C-4"),67. 3(C-5"), 3C#k
PREMCED KBRS EHEES L
Y TRV TR LAY VIEDNE
B 5.6 (KB EILBM, BFESLEY 1
IS -, Bl BELASY VN 5,
20S5-3B,16B- —BE-Z §§{-22- MR- (22,16)- N BE-3-O-
B-D- i v B 25 8 - (1—2)-O- [ B-D- Wi g R, 2 6 25—
(14 J-O-B-D- i i 3 %5 5% B~ (1> 4)-O-B-D- 1tk 1
PR . IE M A SCERRGE B M AR
BREZAE Y B2 SCERD e & B SO P
HARMERLEY Bl HERILEPYIEREY
PEHXRSEHFD,

LSRRGS PRIV A & 8 SR E L g
BhXFFHRRRGMA LA EE R E A8
A, AR PR RS,
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