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A new flavonoid isolated from fruits of Solanum virginianum
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Abstract: Objective To study the chemical constituents from the fruits of Solanum virginianum. Methods By means of
preparative HPTLC and column chromatography over silica gel and Sephadex LH-20, compounds were isolated and purified. Their
structures were elucidated by physico-chemical properties and spectral analyses. Results Twelve compounds were obtained and
identified as: 5-hydroxy-8-methoxy-6,7-methylenedioxyflavone (1), 7-hydroxy-6-methoxy coumarin (2), fraxetin (3), 5-hydroxy-
6,7,3',4"-tetramethoxyflavone (4), 5-hydroxy-4',6,7-trimethoxyflavone (5), dihydro-N-feruloyltyramine (6), N-frans-coumaroyltyramine
(7), 5,3'-dihydroxy-6,7,4'-tritermethoxyflavone (8), N-[2-(3,4-dihydroxyphenyl)-2-hydroxyethyl]-3-(4-methoxyphenyl)-prop-2-enamide
(9), N-trans-coumaroyloctopamine (10), 5,7,4'-trihydroxy-6-methoxyflavone (11), and 5,7,4'-trihydroxy-8-methoxyflavone (12).
Conclusion Compound 1 is a new flavonoid, named as solacarpumon, and compounds 2—12 are isolated from Solanum
virginianum for the first time.
Key words: Solanum virginianum Linnaeus; 7-hydroxy-6-methoxy coumarin; fraxetin; 5-hydroxy-6,7,3',4'-tetramethoxyflavone;

dihydro-N-feruloyltyramine; solacarpumon
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methoxyflavone, 11). 5,7.4'-—F%3E-8- FF 45 35 5 [
(5,7,4'-trihydroxy-8-methoxyflavone, 12). HH, 1k
S R WARTE R BB, A da T Rt
i AEY 2~12 N E RN R 0 B2
1 XBFES5HH

XT-4 F 8L s 58 A C g 3RIRD 2 BT A 28 PR
v #] )5 Autospec-Ultima ETOF MY J5i i {3 (4
Micromass A 7] ); AVANCE IIITM 400 B44% il 24
1 (TMS W#x, #tit: Bruker 22 7]); Sephadex LH-20
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=1 L4418 'TH-NMR 1 3C-NMR #(#E (400/100 MHz,
DMSO-ds)

Table 1 'H-NMR and BC-NMR data (400/100 MHz,
DMSO-ds) of compound 1

{Z304 ou oc

2 163.8 C

3 7.08 (1H, s) 105.5 CH
4 183.2C

5 137.0C

6 130.6 C

7 145.8 C

8 1252 C

9 1455 C
10 107.2 C

1 131.1C
2! 8.08 (1H, m) 126.8 CH
3 7.64 (1H, m) 129.8 CH
4 7.61 (1H, m) 132.7 CH
5 7.64 (1H, m) 129.8 CH
6' 8.08 (1H, m) 126.8 CH
5-OH 12.45 (1H, s)

8-OCHj 3.99 (3H, 5) 61.8 CH;
6,7-OCH20- 6.21 (2H, s) 103.8 CH2

OH

HMBC K3 | (B 1), AT 3800 H 8L T oun
6.21 5 oc 130.6 (C-6), 145.8 (C-7) =, I T
on 12.45 5 6¢ 130.6 (C-6), 107.2 (C-10) =%, mH!
FHERT 0u3.99 5 oc 1252 (C-8) Hizx, HMLHiE
W AR R REE A R C-6 J C-7 i, FRARIER:
1E A PRI C-5 07, 17 FH AR JE 72 A A1) C-8 £
SE FRIAERE, fEay 1 M EE %
SEN S5-F2FE-8-H A FE-6,7- 0 A LR, WK
lo 8%, B 1R 1 ANFEY, i NE
A .

tE 2: ToEEr e (E47), mp204~205 C.
ESI-MS m/z: 193 [M+H]". 'H-NMR (400 MHz,
DMSO-ds) §: 10.31 (1H, s, 7-OH), 7.91 (1H, d, J=9.6
Hz, H-4), 7.22 (1H, brs, H-5), 6.78 (1H, s, H-8), 6.22
(1H, d, J = 9.6 Hz, H-3), 3.82 (3H, s, 6-OCH3). T
R EEAG RSB RE, 5 OCERIRGERI R, &
EWEY) 2 N T-FRM-6-HEREFEER,

tEY) 3: g (E45), mp214~216 C.
ESI-MS m/z: 209 [M+H]*. 'H-NMR (400 MHz,
DMSO-ds) d: 9.38 (2H, s, -OH), 7.91 (1H, d, J = 9.6
Hz, H-4), 7.02 (1H, brs, H-5), 6.25 (1H, d, J = 9.6

1 a1 HUFERREE HMBC (—)
Fig. 1 Structure of compound 1 and key HMBC (—)

Hz, H-3), 3.87 (3H, s, 6-OCH3). Zi6A DALy it 54
KIAE R, 5CERIRESI I, S e 3

tEY) 4: EEES (AED, mp 146~147 C.
ESI-MS m/z: 359 [M+H]". 'H-NMR (400 MHz,
DMSO-ds) : 12.75 (1H, s, 5-OH), 7.53 (1H, dd, J =
2.0, 8.4 Hz, H-6"), 7.44 (1H, d, J = 2.0 Hz, H-2"), 7.00
(1H, d, J = 8.4 Hz, H-5"), 6.61 (1H, s, H-8), 6.56 (1H,
s, H-3), 3.99 (3H, s, -OCH3), 3.98 (3H, s, -OCH3),
3.97 (3H, s, -OCH3), 3.93 (3H, s, -OCH3); '3C-NMR
(100 MHz, DMSO-ds) J: 164.0 (C-2), 104.5 (C-3),
182.6 (C-4), 152.3 (C-5), 129.2 (C-6), 158.7 (C-7),
90.6 (C-8), 153.2 (C-9), 106.1 (C-10), 123.8 (C-1"),

108.8 (C-2'), 149.4 (C-3"), 153.0 (C-4'), 111.2 (C-5"),
120.1 (C-6"), 60.8 (-OCH3), 56.3 (-OCH3), 56.1
(-OCHs), 56.0 (-OCH3). FR4E F ik B Ak 5 £ S i 1 4
i, SCERIRIEONT I, BG4 N S-FRHE-
6,7,3",4'- VY H S8 L B il

B 5: EEE S (FEE, mp 194~196 C.
ESI-MS m/z 329 [M+H]". 'H-NMR (400 MHz,
DMSO-ds) 6: 12.78 (1H, s, 5-OH), 7.82 (2H, d, J= 8.2
Hz, H-2', 6), 7.00 (2H, d, J = 8.2 Hz, H-3', 5'), 6.55
(1H, s, H-3), 6.52 (1H, s, H-8), 3.95 (3H, s, -OCH3),
3.91 (3H, s, -OCH3), 3.88 (3H, s, -OCH3); '*C-NMR
(100 MHz, DMSO-ds) J: 163.9 (C-2), 104.0 (C-3),
182.6 (C-4), 153.1 (C-5), 132.6 (C-6), 158.7 (C-7),
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90.5 (C-8), 153.0 (C-9), 106.1 (C-10), 123.5 (C-1"),
127.9 (C-2'), 114.5 (C-3"), 162.3 (C-4"), 114.5 (C-5"),
127.9 (C-6"), 60.8 (6-OCH3), 56.2 (-OCH3), 55.5
(-OCHs)o F=T- UL EFRALHHO s HdE, Seis
Yy 58 5-F55E-4',6,7- = F A FL R,

& 6: 1 B R AR CHEE) . ESI-MS m/z: 316
[M—+H]". 'H-NMR (400 MHz, DMSO-ds) o: 9.41
(1H, s, -OH), 9.17 (1H, s, -OH), 7.98 (1H, t, J = 5.6
Hz, N-H), 7.32 (1H, d, J = 15.6 Hz, H-7), 7.12 (1H, d,
J = 1.6 Hz, H-2), 7.03 (2H, d, J = 8.4 Hz, H-2', 6"),
6.98 (1H, dd, J = 8.0, 1.6 Hz, H-6), 6.80 (1H, d, J =
8.0 Hz, H-5), 6.68 (2H, d, J = 8.4 Hz, H-3', 5'), 6.45
(1H, d, J = 15.6 Hz, H-8), 3.80 (3H, s, 3-OCH3), 3.32
(2H, m, H-8"), 2.65 (2H, t, J = 7.6 Hz, H-7"). %2&LA
U R R, SOCERIRGERIX R,
&Y 6 S P BEBE .

e 7. EEm R (FEE. ESI-MS m/z: 284
[M+H]". 'H-NMR (400 MHz, DMSO-ds) o: 9.81
(1H, s, -OH), 9.16 (1H, s, -OH), 8.00 (1H, t, J = 5.6
Hz, N-H), 7.39 (2H, d, J = 8.6 Hz, H-2, 6), 7.35 (1H,
d, J=15.6 Hz, H-7), 7.02 (2H, d, J= 8.4 Hz, H-2', 6'),
6.79 (2H, d, J = 8.6 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), 3.32 (2H,
m, H-8"), 2.65 (2H, t, J= 7.2 Hz, H-7"). 3 T Lk #i{k
RO PAE R, OCERIREDIT IR, S A
7 R E-N-%F F A 1 T I A

tEY) 8: FEEr S (NED, mp 196~198 C.
ESI-MS m/z: 345 [M+H]'. 'H-NMR (400 MHz,
DMSO-ds) d: 12.95 (1H, s, 5-OH), 10.02 (1H, s,
3'-OH), 7.62 (1H, dd, J = 2.1, 8.7 Hz, H-6'), 7.60
(1H, d, J = 2.1 Hz, H-2"), 6.97 (1H, s, H-3), 6.96
(1H, d, J = 8.7 Hz, H-5"), 6.94 (1H, s, H-8), 3.94
(3H, s, -OCH3), 3.91 (3H, s, -OCH3), 3.74 (3H, s,
-OCH3); BC-NMR (100 MHz, DMSO-ds) J: 163.9
(C-2), 103.0 (C-3), 182.2 (C-4), 152.6 (C-5), 131.8
(C-6), 158.6 (C-7), 91.6 (C-8), 152.0 (C-9), 105.0
(C-10), 121.4 (C-1"), 110.2 (C-2'), 150.8 (C-3"),
148.0 (C-4"), 1159 (C-5"), 120.4 (C-6"), 60.0
(6-OCH3), 56.4 (-OCH3), 56.0 (-OCH3). ZE& UL L
PRACH B BE SR, S EY) 8 N 53 -
H-6,7,4'- = F A B TR 0O,

EY 9: ik R (B . ESI-MS m/z 330
[M—+H]". 'H-NMR (400 MHz, DMSO-ds) J: 9.31

(1H, s, -OH), 9.14 (1H, s, -OH), 8.04 (1H, t, J = 5.2
Hz, N-H), 7.35 (1H, d, J = 15.6 Hz, H-7), 7.17 (2H, d,
J = 8.0 Hz, H-2, 6), 7.12 (1H, d, J = 1.4 Hz, H-2"),
7.00 (1H, dd, J = 1.4, 8.3 Hz, H-6"), 6.84 (1H, d, J =
8.3 Hz, H-5), 6.75 (2H, d, J = 8.0 Hz, H-3, 5), 6.59
(1H, d, J = 15.6 Hz, H-8), 4.57 (1H, m, H-7"), 3.80
(3H, s, 4-OCH3), 3.40 (1H, m, H-8'a), 3.23 (1H, m,
H-8'b). R#E LA Bk il Hods S B A H 4L, 50k
X, SEMEW 9 N N-[2-G4-—FriK
55)-2-38 L HR)-3-(4- WA R AL N -2-03 i

WE10: RHEEH K (FHEE. ESI-MS miz:
300 [M+H]*. "H-NMR (400 MHz, DMSO-ds) 6: 9.79
(1H, s, -OH), 9.20 (1H, s, -OH), 8.06 (1H, t, J = 5.2
Hz, N-H), 7.36 (2H, d, J = 8.8 Hz, H-2, 6), 7.30 (1H,
d, J=15.6 Hz, H-7), 7.13 (2H, d, J = 8.7 Hz, H-2, 6),
6.80 (2H, d, J = 8.8 Hz, H-3', 5), 6.73 (2H, d, J = 8.7
Hz, H-3, 5), 6.50 (1H, d, J = 15.6 Hz, H-8), 4.55 (1H,
m, H-7"), 3.47 (1H, m, H-8'a), 3.37 (1H, m, H-8'b). %
A IR B B SRR, Sk I R,
WKEMAE 10 Ny N-J 3N F B & .

EY 11 HiEERm K (KB, ESI-MS m/z:
301 [M+H]*. 'H-NMR (400 MHz, DMSO-ds) o:
13.06 (1H, s, 5-OH), 10.67 (1H, s, 7-OH), 10.33 (1H,
s, 4-OH), 7.91 (2H, d, J= 8.4 Hz, H-2', 6), 6.91 (2H,
d, J=8.4Hz H-3', 5", 6.75 (1H, s, H-8), 6.57 (1H, s,
H-3), 3.73 (3H, s, 6-OCH3); *C-NMR (100 MHz,
DMSO-ds) 0: 163.7 (C-2), 102.3 (C-3), 182.1 (C-4),
152.7 (C-5), 131.3 (C-6), 157.1 (C-7), 94.2 (C-8),
152.3 (C-9), 104.0 (C-10), 121.2 (C-1'), 128.4 (C-2"),
115.9 (C-3"), 161.1 (C-4"), 115.9 (C-5"), 128.4 (C-6"),
59.9 (6-OCH3). Zi&r DL Byl sds L EAEE, 5
SCHRIRIEU2N HE, S e &9 11 05 5,7,4'-=FJk-6-
A B

& 12: R EKK (A . ESI-MS miz:
301 [M+H]*. 'H-NMR (400 MHz, DMSO-ds) o:
12.61 (1H, s, 5-OH), 10.69 (1H, s, 7-OH), 10.36 (1H,
s, 4-OH), 7.91 (2H, d, J = 8.8 Hz, H-2', 6'), 6.95 (2H,
d, J=8.8 Hz, H-3', 5"), 6.77 (1H, s, H-3), 6.26 (1H, s,
H-6), 3.82 (3H, s, 8-OCH3); *C-NMR (100 MHz,
DMSO-ds) d: 163.5 (C-2), 98.9 (C-3), 181.9 (C-4),
161.2 (C-5), 102.7 (C-6), 157.0 (C-7), 128.3 (C-8),
156.2 (C-9), 103.5 (C-10), 121.3 (C-1"), 127.7 (C-2"),
116.1 (C-3'), 163.5 (C-4"), 116.1 (C-5), 127.7 (C-6"),
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61.0 (8-OCH3). &+ IR B Pt Hds, %

EAEY) 12 4 5,7,4'- =5 -8- FH A FL i 131,

4 e
ET 2t a7k, W o a2

12 ANEAAR, s B A R it 1 i %o Ak A

FIREAT B . 12 MEEWASE 6 N, 4 DN
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MMEEWI N E IRMAZAE R A58 15 I

RN 293 AT TR AL, A — DA

TG R BE T Hehil
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