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Chemical constituents of Solanum torvum
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Abstract: Objective To study the chemical constituents of Solanum torvum. Methods Column chromatography was used to isolate
and purify the constituents, whose structures were identified on the basis of spectral data analyses. Results Eleven compounds were
isolated and identified as N-trans-feruloyl tyramine (1), N-trans-P-coumaroyl tyramine (2), 3-(4-hydroxyphenyl)-N-[2-(4-
hydroxyphenyl)-2-methoxyethyl]-acrylamide (3), N-trans-P-coumaroyl octopamine (4), kaempferol (5), quercetin (6), trans-caffeic
acid (7), solagenin 6-O-(B-D-quinovopyranoside) (8), (255)-6a-hydroxy-5a-spirostan-3-one-6-O-[a-L-rhamnopyranosyl-(1—3)- B-D-
quinovopyranoside] (9), torvosides M (10), and 6a-O-[B-D-xylopyranosyl-(1—3)-B-D-quinovopyranosyl]-(255)-5a-spirostan- 33-ol
(11). Conclusion Compound 3 is firstly reported as a new natural product. Compounds 1—7 are isolated from S. forvum for the first time.
Key words: Solanum torvum Swartz; amide; flavone; 3-(4-hydroxyphenyl)-N-[2-(4-hydroxyphenyl)-2-methoxyethyl]-acrylamide; steroidal

saponin
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Bruker Avance 400 B ARG, Finnigan
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LH-20 (Pharmacia /A7) ), €012 (0 0% H fik
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ali. AMRA) RAESZ YN, S8 AAEY
2 It R G 45 7€ A3 7K o Solanum torvum Swartz.
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& 1. Atk iy GEU-HEE, HR-ESI-MS
m/z: 312,123 7 [M—H] UV A (nm): 221, 293,
319, 'H-NMR (400 MHz, CD;OD) §: 7.85 (1H, brs,
NH), 7.41 (1H, d, J = 16.0 Hz, H-3), 7.08 (1H, d, J =
1.9 Hz, H-5), 7.03 (1H, d, J = 8.5 Hz, H-4, 8'), 7.00
(1H, dd, J = 8.3, 1.9 Hz, H-9), 6.77 (1H, d, J= 8.1 Hz,
H-8), 6.70 (1H, d, J = 8.5 Hz, H-5', 7'), 6.38 (1H, d,
J=16.0 Hz, H-2), 3.86 (3H, s, 6-OCH3), 3.45 (2H, t,
J =172 Hz, H-1"), 2.74 (2H, t, J = 7.2 Hz, H-2').
BC-NMR (100 MHz, CD;OD) &: 169.2 (C-1), 156.9
(C-6), 149.8 (C-7), 149.2 (C-6), 142.0 (C-3), 1313
(C-3'), 130.7 (C-4', 8), 1283 (C-4), 123.2 (C-9), 118.8
(C-2), 116.4 (C-8), 1162 (C-5', 7'), 111.6 (C-5), 56.4
(6-OCH3), 42.5 (C-1"), 35.7 (C-2"). LA E¥¥s 5 S0k
5, W B 1 R N- R B R s I

twEY 2. AEE S (E-FED, ESI-MS
m/z: 312 [M—H] o UV Ao (nm): 225, 292, 308
'H-NMR (400 MHz, CD;0OD) 6: 7.42 (1H, d, J = 15.6
Hz, H-3), 7.38 (2H, dd, J = 8.6, 2.7 Hz, H-5, 9), 7.03
(2H, dd, J = 8.4, 1.9 Hz, H-4', 8'), 6.77 (2H, dd, J =
8.6, 2.7 Hz, H-6, 8), 6.70 (2H, dd, J = 8.4, 1.9 Hz,
H-5',7'), 6.36 (1H, d, J = 15.6 Hz, H-2), 3.45 (2H, t,

J =172 Hz, H-1), 2.74 (2H, t, J = 7.2 Hz, H-2").
BC-NMR (100 MHz, CD;0D) &: 169.2 (C-1), 160.2
(C-6"), 156.9 (C-7), 141.7 (C-3), 131.3 (C-3"), 130.7
(C-4', 8'), 130.5 (C-5, 9), 127.8 (C-4), 118.5 (C-2),
116.7 (C-6, 8), 116.3 (C-5', 7"), 42.5 (C-1'), 35.7
(C-2"). LA ¥t b5 scmvdion — 80, s sw
2 by N-J a0 - 5 I S 1 i o

tEY 3. AEES CHmEE-IEED, ESI-MS
m/z: 282 [M—H] . UV A" (nm): 226, 294, 309.
'H-NMR (400 MHz, CD;0D) &: 7.42 (1H, d, J = 15.6
Hz, H-3), 7.38 (2H, dd, J = 8.6, 2.7 Hz, H-5, 9), 7.13
(2H, dd, J = 8.4, 1.9 Hz, H-4', 8'), 6.77 (4H, dd, J =
8.6, 2.7 Hz, H-6, 8, 5", 7), 6.42 (1H, d, J = 15.6 Hz,
H-2), 4.22 (1H, dd, J = 8.3, 4.6 Hz, H-2), 3.48 (1H,
dd, J = 13.7, 4.6 Hz, H-1a), 3.37 (1H, dd, J = 13.7,
8.3 Hz, H-1'b), 3.19 (3H, s, 2'-OCH3). "*C-NMR (100
MHz, CD;OD) J: 169.3 (C-1), 160.5 (C-6"), 158.5
(C-7), 141.9 (C-3), 131.5 (C-3"), 130.6 (C-5, 9, 4', 8"),
127.8 (C-4), 118.4 (C-2), 116.7 (C-6, 8), 116.3 (C-5',
7", 83.5 (C-2"), 56.8 (2'-OCHj3), 47.1 (C-1"). %L &)
AT A WA Iy 25 77 TR IE A8 R AR 740,
SCHRAT HAR 2 Bl AT T HRIED, I, K% e
3-(4-FRHERIE)-N-[2-(4-F2 FE R IE)-2- A 3 2 HE]-TN
Hi ki [3-(4-hydroxyphenyl)-N-[2-(4-hydroxyphenyl)-
2-meth-oxyethyl]-acrylamide]. {H CHRAZS H HH
Kt , A6 MR A L A T A O L L R 2Rk
YL 2, 4IPS ERDT, kR AR R
BT T IH)E

a4 AEERS CHMBE-AEdD, ESI-MS
m/z: 298 [M—H] . UV Ao (nm): 226, 293, 310.
'H-NMR (400 MHz, CD;0D) &: 7.44 (1H, d, J = 15.6
Hz, H-3), 7.39 (2H, dd, J = 8.6, 2.7 Hz, H-5, 9), 7.21
(2H, dd, J = 8.4, 1.9 Hz, H-4', 8'), 6.77 (4H, dd, J =
8.6, 2.7 Hz, H-6, 8, 5, 7), 6.42 (1H, d, J = 15.6 Hz,
H-2), 4.71 (1H, dd, J = 8.3, 4.6 Hz, H-2'), 3.52 (1H, dd,
J=13.7, 4.6 Hz, H-1"a), 3.42 (1H, dd, J= 13.7, 8.3 Hz,
H-1b). "C-NMR (100 MHz, CD;OD) &: 169.6 (C-1),
160.5 (C-6"), 158.1 (C-7), 141.9 (C-3), 134.8 (C-3'),
130.6 (C-5, 9), 128.4 (C-4', 8'), 127.8 (C-4), 118.4
(C-2), 116.7 (C-6, 8), 116.1 (C-5', 7'), 73.5 (C-2"), 47.1
(C-1"), LU 5 ek — 80, s et &
4 g N-J -6 -7 5 B 3 A i o

&Y 5: HEERA, ESI-MS m/z: 285 [M—H] ,
5707 2M—H] . UVAMM (am): 210, 267, 364.
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'H-NMR (400 MHz, CD;OD) §: 8.06 (2H, d, J = 8.4
Hz, H-2', 6'), 6.88 (2H, d, J = 8.4 Hz, H-3', 5'), 6.38
(1H, s, H-8), 6.16 (1H, s, H-6). "*C-NMR (100 MHz,
CD;0D) &: 177.5 (C-4), 165.7 (C-7), 162.7 (C-9),
160.7 (C-4"), 158.4 (C-5), 148.2 (C-2), 137.3 (C-3),
130.8 (C-2', 6'), 123.9 (C-1"), 116.4 (C-3, 5'), 104.7
(C-10), 99.4 (C-6), 94.6 (C-8). LA - %dis 15 ek ki
— P, WA 5 A .

&Y 6: TEENAR, ESI-MS m/z: 301 [M—H] .
UV A (nmy): 208, 256, 373. 'H-NMR (400 MHz,
CD;0D) §: 7.73 (1H, d, J = 2.0 Hz, H-2"), 7.63 (1H, d,
J = 8.4 Hz, H-6"), 6.88 (1H, d, J = 8.4 Hz, H-5"), 6.38
(1H, s, H-8), 6.16 (1H, s, H-6). "*C-NMR (100 MHz,
CD;OD) &: 177.4 (C-4), 165.7 (C-7), 162.7 (C-5),
158.2 (C-9), 148.8 (C-2), 148.0 (C-4'), 146.2 (C-3"),
133.6 (C-3), 124.2 (C-1'), 121.7 (C-6'), 116.2 (C-2"),
116.0 (C-5'), 104.5 (C-10), 99.2 (C-6), 94.4 (C-8). LA I
$odfa 5 SckasoE — 5, MR A 6 it .

a7 EEE S GGEU-HED, ESI-MS m/z:
179 [M—H] ", 359 [2M—H] . UV A (nm): 220,
297, 323. 'H-NMR (400 MHz, CD;0D) §: 7.49 (1H,
d, J = 16.0 Hz, H-7), 7.08 (1H, d, J = 2.1 Hz, H-2),
7.00 (1H, dd, J = 8.5, 2.1 Hz, H-6), 6.74 (1H, d, J =
8.5 Hz, H-5), 6.18 (1H, d, J = 16.0 Hz, H-8). *C-NMR
(100 MHz, CD;0D) 8: 171.0 (C-9), 149.4 (C-3), 147.0
(C-8), 146.8 (C-4), 127.8 (C-1), 122.8 (C-6), 116.5
(C-7), 115.6 (C-5), 115.1 (C-2). LA 04 5 Sk 4RE
(i 5z X el A — 33

a4 8: HENAK, ESI-MS m/z: 1151 [2M—
H], 1175 2M+Na]". UV AN (nm): 207, w2 10
W 5 2 R R - AV TR IS B .
NMR %l (£ 1. 2) Hcwk -8, e b
(258)-60-F2 K -50- 15 £ Ht -3- [ -6-O-(B-D- Nk I X5 24
BELF), XTI NMR $diidt47 7 V)8 .

EW9: AR A, ESI-MS m/z 721 [M—H]
745 [M+Na]*. UV AV (nm): 208. 2 (il 54

max

#1 &4 8~11 8 '"H-NMR 3B [CsDsN, 400 MHz, 6y (Jin Hz)]
Table 1 'H-NMR spectral data of compounds 8—11 [CsDsN, 400 MHz, dy (J in Hz)]
afr 8 9 10 11 £ 8 9 10 1
la 115m 1.15,m 1.07,m 1.02,m 21 L13m 1.12,m 1.14,4,6.7 1.12,m
1b 1.76,m 1.77,m 1.72,m 1.65,m 23a  1.42,m 1.42,m 1.43,m 1.43,m
2a 2.24m 2.26,m 1.75,m 2.11,m 23b  1.85,m 1.88,m 1.88,m 1.86,m
b 240m 2.38,m 2.26,d,11.9 1.92,m 24a  133m 1.37,m 1.35m 1.34m
3 2.92,m 24b  2.18,m 2.13,m 2.12,m 2.13,m
4a 2.37,m 2.38,m 2.45.t,11.2 2.06,m 25 1.52,m 1.56,m 1.57,m 1.53,m
4b  347brd,145  3.49brd,148  2.67,dd2.0,112  320brd125 | 26a 3.36,brd,10.8 3.33,brd,10.8  3.35,d,10.6 334m
5 1.54,m 1.57,m 26b  4.05,dd,11.0,2.1  4.01,dd,11.0,2.1 4.04,dd,2.4,10.6 4.03,m
6 3.60,m 3.64,m 5.32,d(3.9) 3.58,m 27 1.03,d,6.9 1.05,d,6.9 1.06,d,7.0 1.03,m
Ta 1.11,m 1.13,m 1.49,m 1.17,m 1 4.66,d,7.8 4.66,d,7.8 4.96,d,7.8 4.84.d,7.1
7o 2.52,m 2.49,m 1.80,m 2.52,m 2! 3.97,t9.4 3.97,t9.4 3.99,m 4.05,m
8 1.63,m 1.63,m 1.48,m 1.63,m 3 4.15t9.4 4.15t9.4 4.22.m 4.18,m
9  059ddd,10.8, 0.57,ddd,10.8, 0.85m 0.61,m 4 3.56m 3.58,m 4.18,m 3.74,m
10.6,3.8 10.8,3.6
1la 1.23,m 1.26,m 1.36,m, 1.23,m 5! 3.72,m 3.71,m 4.08,m 3.73,m
b 143m 141,m 1.40,m 1.42,m 6a 161,462 1.61,4,6.0 437m 1.63,d,6.5
12a 1.07,m 1.03,m 1.03,m 1.02,m 6'b 4.83,d,11.4
12b 1.67,m 1.64,m 1.64,d,11.8 1.65,m 1" 6.22,brs 5.13,d,7.9 5.23.d,7.6
14 1.07m 1.05,m 0.98,m 0.96,m 2" 4.81,brs 4.04,m 4.13,m
152 1.43m 1.44,m 1.82,m, 1.81,m 3" 4.58,dd,9.43.2 4.22,m 4.18,m
15b 2.05,m 2.02,m 1.98,m 1.91,m 4" 433,t9.3 421,m 4.16,m
16 443,ddd,72, 445ddd,72, 4.50m 44744, 5"a 4.98,m 3.93,m 3.65m
7.2,1.2 7.2,7.2 72,72
17 1.73,m 1.73,m 1.76,m 1.77,m 5"b 4.06,m
18 098s 0.95,s 0.79,s 0.82,s 6"a 1.67,4,63 436,4,11.5
19 0.86,s 0.82,8 0.89,s 0.87,s 6"b 4.51,m
20 1.86,m 1.86,m 1.88,m 1.87,m
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£2 AW 8~11H BC-NMR ##E (CsDsN, 100 MHz)
Table2 BC-NMR spectral data of compounds 8—11 (CsDsN, 100 MHz)

/DA 8 9 10 11 Tehir 8 9 10 11
1 38.7 38.7 37.5 37.8 21 14.6 14.7 14.8 14.8
2 38.1 38.1 30.5 32.1 22 109.5 109.6 109.5 109.3
3 210.7 210.6 78.4 70.6 23 26.4 26.4 26.4 26.4
4 39.9 40.0 394 33.2 24 26.2 26.2 26.2 26.2
5 52.4 52.4 141.0 51.3 25 27.5 27.6 27.5 27.6
6 79.9 79.6 121.6 79.3 26 65.1 65.5 65.1 65.3
7 41.0 41.2 32.1 41.2 27 16.3 16.3 16.3 16.4
8 34.0 34.0 31.6 34.6 1’ 105.8 105.6 102.9 105.3
9 53.2 53.2 52.0 53.8 2’ 75.8 75.8 75.1 74.9

10 36.8 36.8 37.0 36.7 3 78.5 83.7 78.4 87.6
11 21.3 21.5 21.1 21.3 4 76.5 75.2 71.5 74.8
12 40.0 40.1 40.0 40.0 5 72.8 72.7 77.2 72.3
13 40.7 40.8 40.4 40.7 6 18.5 18.8 70.3 18.6
14 56.1 56.3 56.6 56.3 1" 103.3 105.3 106.5
15 32.1 324 32.2 32.1 2" 72.5 75.2 75.3
16 81.0 81.3 81.1 81.1 3” 72.8 78.6 78.2
17 62.6 62.6 62.7 62.8 4" 74.1 71.7 70.3
18 16.3 16.3 16.3 16.5 5" 69.8 78.4 67.4
19 12.5 12.5 19.4 13.6 6" 18.6 62.8

20 42.6 42.6 42.5 42.5

WO IR-F FL T %, IS B, H NMR
ol O 1. 2) Scmrsdn 80, st
9 b (258)-60-F3E-50-1E {55 HE-3- i -6-O-[o-L-MEE R B
2SI (13)-B-D-IHLIG A 4R

&4 10: Ak K, ESI-MS m/z: 737 [M—
H] ", 761 [M+Na]". UVAM (nm): 209, 20
5 2 IR - A VA 55, NS B, I
NMR ##i (BE 1. 2) Hacmkss —5, @
SE N (258)-WE 1 J¢-5-Ji -3 B- I -3-O-[ B-D- MLk Wi 7] 2
B I -(1—6)-O-B-D-NH e ] 25 8], B torvosides M,
FEXF L NMR B 4T T U8

&Y 11: AR K, ESIMS m/z 709 [M—
H] ™, 733 [M+Na] s UV Y (nm): 209, /2 (1%
J G MR R - VA VR B I A AR (A . L
NMR #i (0 1. 2) Hckdies 8, et
G 11 N (258)-50-15R i K -3B-IE-60-O-[ B-D-MEL
AREHE-(1-3)-B-D-ML IR XS 4]
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