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Chemical Constituents Identification from Solanum septemlobum

CUI Yan, LI Meng, WANG Rong-bo, DAI Sheng-jun, LI Gui-sheng”
(School of Pharmacy in Yantai University, Yantai 264005, China)

[ Abstract | Objective: To investigate the chemical constituents of Solanum septemlobum. Method; The
ethyl acetate fraction of 95% ethanol extract of S. septemlobum was isolated and purified by silica gel column
chromatography, Sephadex LH-20 and high performance thin layer chromatography ( HPTLC). The structures were
identified by physico-chemical properties and spectral data. Result; Twenty-one compounds were isolated and
purified as: N-trans-coumaroyltyramine (1), N-trans-feruloyl-4’-O-methyldopamine (2), p-hydroxybenzoic acid
(3), 3, 4-dimethoxy benzoic acid (4), protocatechuate (5), methyl 3, 4-dihydroxybenzoate (6 ), 2-
hydroxybenzoic acid (7), ethyl 4-hydroxybenzoate (8), ethyl 3, 4-dihydroxybenzoate (9), esculetin (10),
liquiritigenin (11), hesperetin (12), naringenin (13), luteolin (14), apigenin (15), hrysoeriol (16),
diosmetin (17), 5, 7-dihydroxy-3’, 4'-dimethoxyflavone (18), isoliavoues (19), genistein (20), and N-
trans-feruloyltyramine (21). Conclusion; Compounds 1-20 were isolated from S. septemlobum and compounds 3-
12 and 14-17 were obtained from Solanum for the first time. The literature review showed that amides and
flavonoids had anti-inflammatory and antioxidant activities, providing a reference for further studies on

pharmacodynamic material basis and the development and utilization of S. septemlobum from Xinjiang.
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XT-4 A8 (s s W0 A3 I B8 R R IE , R
fEIC AL AR A PR 7)), Autospec-Ultima ETOF # 57
TEAL (& Z4EME A H] ) , Varian Unity 400 #3944t
PRAL (75 [ Bruker 24w, TMS N #5R) , LH-20 F2 4 %k
71 3R M %E 2 ( Sephadex LH-20, Jb 5% 4 B W #F 11 43
Be) s MR O S (GFLs, ), A (3% £ 2 (200 ~ 300
H ) B il 25 2 035 Ak i AL (HPTLC,20 em x
20 cm) B h T B FEAL TR 5 BT R R 2 0k 4y
Mrafi, Scu R AR T 2014 45 8 A K H B
EORFFHLIX, B & R 2% 24 2 B A 2 o U == 2k
A% o B R AW AR Solanum
septemlobum I 11§ 4= 5 H5 A< (YP14080 ) {3 77 T /i
BRFFEBEARAE
2 REMASE

BT TR AR R 25.0 kg, BHIE IS 95% &
Pt % 2 I R R B 3 K, BRI 1 b $REUR A IF R
Wi A BEE 1.5 kg W BEERIE TR KK
A CTR TR IE T B R AL, 26 BUR 43 3]
B A e 15 ) LR L BRI AL 152.5 g0 LR
O3 8 i i ik AR 53 (10 em x 120 e¢m) , 31 2
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Solanaceae; Solanum; Solanum septemlobum from Xinjiang; chemical constituent;

Kot - PN A s B2 B (9525 ~50:50) , 432k 28 A 4y
2053 7(10.9 g) ,8(16.5 g) il it Sephadex LH-20 £
Ok (=AM B -, 1 4) Kmaohl & W2 6
(20 em x20 em, =5 Be-I I IF,92:8) R &
SrES S aifl, RS Y 3(32 mg) ,4(59 mg) ,6
(45 mg) F1 18 (58 mg); 4H 4> 9 (14.3 g) M 10
(9.8 g)ifiif £ X Sephadex LH-20 # & i ( = 4 B
ot - TRV, 12 4) 55 v ol 4 )2 i (= U b -
PR Je F, 85 2 15) o & e difk, kAW T
(156 mg) ,8(83 mg),12(48 mg) ,13(66 mg) } 20
(32 mg); 414r 11 (13.8 g),12(23.1 g) i@ it
Sephadex LH-20 {1 i ( = & H be-H BB, 1:4)
e e 0] 25wl 2 03 (= S0 W e - P9 R R L, 801 20)
Z WG Reslidh 1565 9(98 mg) ,14(35 mg) ,15
(73 mg) ,16(59 mg) M 17(47 mg) ;4H4> 13(13.8 ¢),
14(31.6 g) il i ;2 & Sephadex LH-20 £ 4% ( =4
e - BRI , 12 4) K v i) 48 2 i ( =
Be-PN R R JF, 75 0 25) 4y g KdiAk, iAW1
(177 mg) ,2 (159 mg) ,5(57 mg) F1 10 (88 mg) ; 4H
43 15(13. 8 g) i3 Sephadex LH-20 4 {1,1% ( =4 H
ot - W BRI 1+ 4) B 28l & b 2 a3 ( = Y e -
P & IF,60 - 40) (9 2 K 43 8 K aide, ik &9 11
(73 mg) ,19 (94 mg) F121(213 mg) ,
3 LT

EW 1 B AR (NE); ESI-MS m/z 282
[M - H] ;'H-NMR (400 MHz, DMSO-d,) 8:9.62
(1H,br s,4’-OH) ,9. 18 (1H ,br s,4-OH) ,8. 07 (1H,
t,J=5.2 Hz,NH) ,7.37(2H,d,J =8.4 Hz,H-2,6) ,
7.29(1H,d, J =15.6 Hz, H-7),7.00 (2H,d, J =
8.4 Hz,H-2",6"),6.79(2H,d,J =8.4 Hz,H-3,5),
6.68(2H,d,J =8.4 Hz,H-3",5'),6.40(1H,d,J =
15.6 Hz,H-8),3.31(2H, m,H-8') ,2. 64 (2H,t,] =
7.6 Hz,H-7") o DA b0 H0Hs 5 SCmk [ 5 ] 4B (9 N-
2 A I T B 8 A — B, S e B 1
R N-J 2 0 I I Ve

&YW 2 Bk AR (E); ESI-MS m/z 344
[M + H]";'H-NMR (400 MHz, DMSO-d, ) §:9. 46
(1H,br s,3’-OH) ,8.75(1H ,br s,3-OH) ,7.29(1H,
d,J=15.2 Hz,H-7) ,7.09(1H,d,J =2.0 Hz,H-2),
6.97(1H,dd,J=8.4,2.0 Hz,H-6) ,6. 76 (1H,d,J =
8.4 Hz,H-5),6.74(1H,d,J =1.8 Hz,H2") ,6.66
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(1H,d,J=8.4 Hz,H-5") ,6.58(1H,dd,J =8.4,1.8
Hz,H-6'),6.42 (1H,d, J = 15.2 Hz, H-8),3.91
(3H,s,0CH,) ,3.88(3H,s,0CH,) ,3.34(2H, m, H-
8'),2.65(2H,t,J =7.2 Hz,H-7") , 3T L I ki
s B e G 2 R CER[6 ] i /Y N-3-3 Kk -4-
SRR 2 35 s T 8 1 1 e

a3 [tst i (NER) ;mp 216 ~218 C,
ESI-MS m/z 137 [M - H] ;'H-NMR (400 MHz,
DMSO-d,)8:11. 16 (1H,s,4-0H) ,7.75 (2H,d, J =
8.4 Hz,H-2,6),6.67(2H,d,J =8.4 Hz,H-3,5),
DAL b B B A s 5 SR [ 7 ] T ek e
AR VIR B s o8 4 — 3, B e L B 3 xR AR
AR

a4 WEEAH S (NE); mp 179 ~
182 °C, ESI-MS m/z 183 [ M + H]';'H-NMR
(400 MHz,DMSO-d,)8:10.82 (1H,s,COOH) ,8. 17
(1H,d,J =2.8 Hz,H-5),7.88(1H,d,J =8.4 Hg,
H2), 7.22 (1H,dd, J =8.4,2.8 Hz, H-6),3.83
(6H,s,3,4-0CH,) ., L iRFAb w50 Sk ik =+ 5 5
SCHR[8 ] i 18 14 22 1R 1 A o8 4 — B, o 2 1k
G4 R

EWS HEE SRR ;mp 198 ~200 C,
ESI-MS m/z 153 [M - H] ;'H-NMR (400 MHz,
DMSO-d, ) 6:9.68 (1H,s,3-OH),9.29 (1H, s, 4-
OH),7.33(1H,d,J =1.8 Hz,H-2),7.28 (1H,dd,
J=8.0,1.8 Hz,H-6),6.77 (1H,d,J =8.0 Hz, H-
5) . BT LA E B ok s B et &
5 JpSCHR9 i my o IR LR IR .

ka6 HEKAK(NE); ESI-MS m/z 167
[M - H] ;'H-NMR (400 MHz, DMSO-d, ) §:7.41
(1H,d,J =2.0 Hz,H-2) ,7.39(1H,d,J =8. 4 Hz,H-
5),6.80(1H,dd,J=8.4,2.0 Hz,H-6) ,3. 76(3H,s,
OCH;) . T DL b FRAL R L K gl 1% 25080, 0 2 {1k
G0 6 ST 10 | B 1Y 3 ,4- 3R IR H iR H I o

a7 Atst s (HEE) ;mp 157 ~ 159 C,
ESI-MS m/z 137 [M - H] ;'H-NMR (400 MHz,
DMSO-d,)8:10.38(1H,s,2-0H) ,7.80 (1H,dd, J =
8.0,2.0 Hz,H-4),7.51(1H,dd,J =8.0,2.0 Hz, H-
5),6.96(1H,t,J =8.0 Hz, H6),6.91 (1H,t,J =
8.0 Hz,H-3), DL I 30 Ak # %00 i 3 Bl 5 SCk
[ 11 ] i i 20 2 56 2K R 1) 50 90 — 35, TR I e 1k
G T RBFREERP IR,

a8 Hegi(HEE);mp 116 ~118 C,
ESI-MS m/z 165[ M - H] ;'H-NMR (400 MHz,

DMSO-d, ) 8:9.12 (1H,s,4-0H),7.96 (2H,d, J =
8.8 Hz,H-2,6),7.87(2H,d,J =8.8 Hz, H-3,5),
4.35(2H,q,J =7.2 Hz, H-1"),1.42 (3H,t, ] =
7.2 Hz H-2") o R4 DL 38 Ak 5 H0OR D 3% 8% , o
SEACE W) 8 S SCHR [ 12 ] 4 38 A X 72 A R O

&YW Baaga (PR ;mp 132 ~135 C,
ESI-MS m/z 181 [M - H] ;'H-NMR (400 MHz,
DMSO0-d,)8:9.51 (2H,br s,3,4-0H) ,7.35(1H,d,
J=2.0 Hz,H-2),7.30(1H,dd,J =8.0,2.0 Hz, H-
6),6.89(1H,d,J =8.0 Hz,H-5),4.22(2H,q,J =
7.2 Hz,H-1"),1.27(3H,t,J =7.2 Hz,H2"), L) I
PRAL R RO B0 B s 5ok [ 13 ] i 1y 3,4-20%
FER W R TR B8 — 3%, s etk & 9 o 3,4-
TORHEEWR LT

&Y 10 B A E i (N ); mp 271 ~
273 C, ESI-MS m/z 177 [ M - H ] ;'H-NMR
(400 MHz,DMSO-d,)8:7.84 (1H,d,J =9.6 Hz, H-
4),6.97(1H,s,H-5),6.74(1H,s,H-8) ,6. 15(1H,
d,/=9.6 Hz,H-3) . ZiG bk B4k w500 S ik 15 4k
I, W E LB 10 Dy SCER L 14 ] a8 0L g

k& 11 B A E F (HEE); mp 206 ~
208 C, ESI-MS m/z 255 [ M - H ] ;'H-NMR
(400 MHz, DMSO-d, ) 6:10.59 (1H, s, 7-OH) , 9. 42
(1H,s,4’-OH) ,7.64 (1H,d,J =6.8 Hz,H-5),7.32
(2H,d,J =8.0 Hz, H2',6"),6.78 (2H,d, J =
8.0 Hz,H-3",5')6.51 (1H, dd, ] = 6.8, 1.6 Hz,
H-6),6.33(1H,d,J=1.6 Hz,H-8),5.44 (1H,dd,
J=13.6,2.0 Hz,H-2) ,3.87(1H,dd,J =17.0,13.6
Hz,H-3a),2.53 (1H,dd,J =17.0,2.0 Hz, H3b),
R4 UL S B KAk w B e e G 11 2 X
HROIS 4GB H R R,

WA 12 R T B oK B B AR R -
BEMY R N R 4T {0, ESI-MS m/z 301 [ M - H] ™ ;'H-
NMR (400 MHz, DMSO-d, ) §:12. 14 (1H,s,5-0H) ,
10.85 (1H, s, 7-OH),9.14 (1H, s, 3’-OH) , 6.93
(2H,m,H-2",6"),6.87 (1H,d,J =8.4 Hz, H-5"),
5.90(1H,d,J =2.0 Hz, H6),5.85 (1H,d, J =
2.0 Hz,H-8),5.43(2H,dd,J =12.4,2.8 Hz,H-2),
3.77 (3H, s, OCH, ), 3.21 (1H, dd, J = 16.8,
12.4 Hz,H-3a),2.70 (1H,dd, J = 16. 8,2. 8 Hz, H-
3b) o MRHE DL LU E SO KA R, KA Y
12 JySCiR[ 16 ] HiE 18 JE &

&Y 13 B A E i (H B ) ; mp 247 ~
250 C., ESI-MS m/z 271 [ M - H] ;'H-NMR
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(400 MHz,DMSO-d,)§:12.97 (1H,s,5-0H) ,11.78
(1H,s,7-OH),9.63 (1H,s,4'-OH) ,7.32 (2H,d,
J=8.4 Hz,H-2',6'),6.79(2H,d,J =8.4 Hz,H-3',
5'),6.28(1H,d,J=2.0 Hz,H-6) ,6.23(1H,d, J =
2.0 Hz,H-8),5.43(1H,dd,J =12.8,2.4 Hz,H-2),
3.28(1H,dd,J =16.8,12.8 Hz,H-3a),2.76 (1H,
dd,J =16.8,2.4 Hz,H-3b) . M4 Lh I I 3% £ 4l 1o
AL B, e S 10 S SCER [ 17 ] 438 /Y Al
&Y 14 B AE F (NBR); mp 268 ~
270 °C, ESI-MS m/z 285 [ M - H] ;'H-NMR
(400 MHz,DMSO-d,)5:13.09 (1H,s,5-0OH) ,10. 78
(1H,s,7-0H) ,9.90(1H,s,4'-OH) ,9.43 (1H,s,3'-
OH),7.42 (1H,dd, J =8.0,2.0 Hz, H-6'),7.39
(1H,J=2.0 Hz,H2") ,6.92(1H,d,J =8.0 Hz, H-
5'),6.78(1H,s,H-3),6.45(1H,d,J =2.0 Hz, H-
8),6.18(1H,d,J =2.0 Hz,H-6) ., 3T LI I Ik
I AL B, e LS W 14 S SOk [ 18 ] i E 1Y
RBFEZ,
& 15 B AE F (HEE); mp 341 ~
343 C, ESI-MS m/z 271 [ M + H]";'H-NMR
(400 MHz,DMSO-d,)5:12.96 (1H,s,5-0OH) , 10. 52
(2H,br s,7,4’-OH) ,7.92(2H,d,J =8.8 Hz,H-2',
6'),6.93(2H,d,J =8.8 Hz,H-3",5") ,6.78 (1H,s,
H-3),6.50(1H,d,J =2.0 Hz,H-8),6.20 (1H,d,
J=2.0 Hz,H-6) . Z&4 DL bk i B b & 2R Ab 7 58,
WO E LG W) 15 S SCHER[19 J 4B 1 i3 &R .
EEY 16 Bk AR (PR ) 5 B s b £ R -6
¥R N R4 {8, ESI-MS m/z 299 [M - H] ™ ;'H-
NMR (400 MHz, DMSO-d,)8:12.98 (1H,s,5-0OH) ,
10.73 (1H, s, 7-OH) , 10.58 (1H, s, 4'-OH) , 7. 54
(1H,dd,J =7.2,1.8 Hz,H6'),7.43 (1H,d, J =
1.8 Hz,H-2") ,6.95(1H,d,J =7.2 Hz,H-5"),6.90
(1H,J=2.0 Hz,H-8) ,6.51(1H,J =2.0 Hz,H-6),
3.87(3H,s,0CH;) . 4 DL 38 4k 30 52 Kk i %5
P, S A0 AW 16 S SCHR [ 20 ] Hi 18 Al R 2
&Y 17 BEEAH R () ; ESI-MS m/z 313
[M - H] ;'H-NMR (400 MHz, DMSO-d, ) §:12.93
(1H,s,5-0H),10.16 (1H,s,7-0OH) ,7.67 (1H, dd,
J=6.8,1.6 Hz, H-6') ,7.56 (1H,d,J = 1.6 Hz, H-
2'),7.12(1H,d,J =6.8 Hz,H-5") ,6.97(1H, s, H-
3),6.53(1H,d,J=1.6 Hz,H-8),6.20(1H,d,J =
1.6 Hz,H-6) ,3.85(6H,s,0CH,) , Z:4& k¥ fk
HRBCRGE B, 00 e A5 W 17 S SCk [ 21 ]
- 52 .

()5, 7- "5 H-3 4 AR B T

&Y 18 Bk AR (PNHR ) 5 B st b 6 R -6
Wy N R 4T {8, ESI-MS m/z 301 [M + H] ' ;'H-
NMR (400 MHz, DMSO-d, ) 8:12.94 (1H,s,5-0H) ,
10.82 (1H, s, 7-OH),9.42 (1H, s, 3'-OH ), 7. 56
(1H,d,J =6.8 Hz,H-5"),7.43(1H,J =2.0 Hz, H-
2'),7.08(1H,dd,J =6.8,2.0 Hz,H-6") ,7.07(1H,
s,H-3),6.48(1H,s,H-8),6.22(1H,s,H-6),3. 84
(3H,s,0CH; ), DL I B4k B4 K i Bl 5 SC ik
(22 [ B /Y & it AR R 8 s — 80, s ek &) 18
HEFMARE,

AW 19 IRBE AR R (H ) ;5 H B £R R -
BE WY RN S MR 40 {4, ESI-MS m/z 255 [M o+
H] " ;'H-NMR (400 MHz,DMSO-d,)8:10. 74 (1H,s,
7-OH) ,9.55(1H,s,4'-OH) ,8.28(1H,s,H-2),7.96
(1H,d,J=7.2 Hz,H-5) ,7.38(2H,d,J =6. 8 Hz, H-
2',6'),6.95(1H,dd,J =7.2,2.0 Hz, H6),6.86
(1H,d,J=2.0 Hz,H-8) ,6.80(2H,d,J =6.8 Hz, H-
3',5") o LRPRALIN G KW S Sk [ 23 1 A
1) R 21 oo s — B0, I 2 Ak 5 19 S K
1T,

LAY 20 WRE AAEARES & (HEE) ;mp 302 ~
305 °C 5 WVt v 36 WR -5 By L I IR 41 5, ESI-MS
m/z271 [M +H]"*;'"H-NMR (400 MHz, DMSO-d, )
8:12.97(1H,s,5-0H),10.95 (1H,s,7-0H) ,9. 64
(1H,s,4’-OH) ,8.33(1H,s,H-2),7.37(2H,d,J =
8.4 Hz, H2',6"),6.82 (2H,d, J = 8.4 Hz, H-3',
5'),6.38(1H,d,J =2.0 Hz,H-8) ,6.23(1H,d,J =
2.0 Hz,H-6) . Zi4 DL Byl 8o DL ik i 4, %
EALE W) 20 S SCHR[24 T B B LRI R K

& 21 BHEk KR () ; ESI-MS m/z 312
[M - H] ;'H-NMR (400 MHz, DMSO-d, ) §:9. 55
(2H,br s,4,4'-0H) ,7.97(1H,t,J =5.4 Hz,NH) ,
7.30(1H,d,J =15.6 Hz,H-7),7.11 (1H,d, J =
1.8 Hz,H2),7.01 (2H,d,J =8.6 Hz, H2',6"),
6.97(1H,dd,J=8.0,1.8 Hz,H-6) ,6. 79(1H,d,J =
8.0 Hz,H-5),6.68 (2H,d,J =8.6 Hz, H-3",5"),
6.43(1H,d,J=15.6 Hz,H-8),3.86(3H,s,0CH,),
3.36(2H,m,H-8'),2.65(2H,t,J =7.6 Hz,H-7")
“C-NMR (DMSO0-d,, 100 MHz) ,165.2(C-9),155.5
(C-4"),148.1(C-3),147.7(C-4),138.8 (C-7),
129.5(C-1),129.4(C-2",6"),126.4(C-1"),121.4
(C-6),118.9(C-8),115.6(C-5),115.1(C-3",5"),
110.7(C-2),55.5(0CH,),40.6 (C-7') ,34.4 (C-
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