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Chemical constituents form Solanum lyratum
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ABSTRACT: AIM To study the chemical constituents from Solanum lyratum Thunb.. METHODS The 95%

ethanol extract from S. lyratum was isolated and purified by silica column and Sephadex LH-20, then the structures

of obtained compounds were identified by physicochemical properties and spectral data. RESULTS  Thirteen com-

pounds were isolated and identified as silydianin (1), isosilychristin (2) , loliolide (3), 3, 4-dihydroxyphenylpro-

pionic acid (4), p-hydroxyphenylpropionic acid (5), din-butyl phthalate (6), diisobutyl phthalate (7),
phthalate (2-ethylhexyl) ester (8), glansreginic acid (9), 4-methoxy-2, 5, 7, 9-tetrahydroxy-9, 10-dihy-
drophe-nanthrene (10 ), 4, 7-dihydroxy-2-methoxy-9, 10-dihydroxyphenanthrene ( 11 ), isophenol ( 12),
luteolin (13). CONCLUSION Compounds 1-2, 10-12 are isolated from genus Solanum for the first time, and

all the compounds are first isolated from this plant.
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H B Solanum lyratum Thunb. KA EHE Y H
By AR A TR, W, WL, W
LA, FESA I, Y, AR
WA BRA BRI, fFEEIT A . 45 1k Y
Wk, AFRIT e, KB R, I, Fha
F, (MRARTZ) HHTEE “fhPiER, ARG
BREAET | (OREREY HEERE CBE, K0S,
FHEE, JESE, FER, /NILEEI, BRI EE AR
B HEA WA B . PR PO, B0
PUARGRE 1 SR, B 4500 S 2 22 i i 40 i
TP e, MR mANE . 0. ABERBThn
Wi, AT A BRSO, SEEE IR A
RAFIH, A T e alife, 5513 4
AW . ARG E RN Bl A 55
B3], K am1~2, 10~12 N EXRMNZEHY
Hr AR E]

1 W8

Bruker AQ-200C Y 4% i HL iz 3% (TMS W
Fr, Fit: Bruker AF]); Trap DN I EAY (& [E
Agilent /A H) ) 5 RHT-216 % g jiE % 28 K AL (Hi+
Buchi A %) ; KFG-100 BIK XAGHRE S K (g
BEERE AR A R F]) 3 AL-16 BIHLF R (]
MR B A A RA R ) 5 HEEE . W20k
B (SR =5 3 SephadeX LH-20 (36
[ Pharmacia 23 7]) . JT R0 904t

SH M B HOR R R A AN T, fT
A B 2 R 2 R R S S A B ) 1 B e
Solanum lyratum Thunb. FJ4#

2 RES5SEHE

FRECH BB T 425 (13.7 kg), HI 5 fif &
95% LA F R 2 Yk, B 2 h, RBUKZ
SRR A S AR ) 2.5 ke, BHEREUY), BT
T 2 Lok, ARUCR A, LROBEFIET
AR, A% O U ViR 4 I A5 T Tk TS 2K B
137.6 g, LFROTEFEIY) 193.8 ¢, IE T B
146.2 g, MR OBRAEBY) o R BCAE, DA i k-
PIERE (90 : 10~10 = 90) FREEPEME, 53] 8 241
(Fr. 1~8), Fr.3 (2.8 g) %4 Sephadex LH-20 43
B, Ak b5 1 (14 mg) . 7 (9 mg). 8 (21
mg), Fr.5 (3.7 ¢) SrERH, 455, EL MG
EY3 (38 mg) . 4 (24 mg). 9 (26 mg) ., 11
(15 mg), Fr.7 (1.2 g) 4 Sephadex LH-20 435,
A EY 12 (7 mg) . 13 (16 mg) ., WUETEE
TR B o B AT, DL TS - TR (90

10~10 : 90) BREEVEML, 193] 11 N4 (Fr. 1~
11), Fr.5 (2.3 ¢) 4, Sephadex LH-20 443
BEREAEY2 (17mg) . 5 (24 mg) |, 6 (31 mg),
Fr.9 (3.4 g) % Sephadex LH-20 £, &%/M75 211k
AW 10 (24 mg) .,

3 £HLTE

EY 1. B AKAKR (NE), ESI-MS m/z:
483.2 [M+H]*,'"H-NMR (600 MHz, CD,0D) §:
6.83 (1H, brs, H-2"), 6.73 (1H, brs, H-5"),
6.58 (1H, brs, H-6"), 6.37 (1H, brs, H-6'),
6.09 (1H, d, J=7.8 Hz, H-6), 6.01 (1H, brs,
H-8), 5.13 (1H, brs, H-2), 4.58 (1H, d, J=
10.8 Hz, H-3), 4.16 (1H, brs, H-y), 4.06 (1H,
d, J=7.8 Hz, H-2'), 3.95 (3H, s, 3"-OCH,),
3.57 (1H, brs, H-at), 3.08 (1H, brs, H-B);"C-
NMR (CD,0D, 150 MHz) &: 79.6 (C-2), 70.3
(C-3),205.7 (C-4), 159.6 (C-5), 95.7 (C-6),
172.5 (C-7), 93.6 (C-8), 167.3 (C-9), 98.4
(C-10), 45.8 (C-a), 42.1 (C-B), 74.9 (C-y),
139.2 (C-1'), 49.6 (C-2'), 97.1 (C-3"), 199.8
(C-4"), 51.3 (C-5"), 118.7 (C-6"), 132.5 (C-
1), 108.4 (C-2"), 151.6 (C-3"), 146.8 (C-4"),
108.6 (C-5"), 118.5 (C-6"), 54.2 (3"-0OCH,),
DL EEE S SCHk (7] EAR—2, BUEE N silydi-
anin,

&Y 2. WEAKAK (NEH), ESI-MS m/z.
483.2 [M+H]*,"H-NMR (600 MHz, CD,0D) 6&:
6.92 (1H, brs, H-6"), 6.87 (1H, s, H-2"), 6.73
(1H, brs, H-6"), 6.69 (1H, brs, H-5"), 6.64
(1H, d, J=7.8 Hz, H-5"), 5.82 (1H, brs, H-6),
5.73 (1H, brs, H-8), 5.64 (1H, brs, H-a), 5.06
(1H, d, J=10.8 Hz, H-2), 4.37 (1H, d, J=10.8
Hz, H-3), 3.81 (1H, m, H-y), 3.64 (3H, s, 3"-
OCH,), 3.61 (1H, brs, H-B), 3.46 (1H, brs, H-
B);"C-NMR (CD,0D, 150 MHz) §: 79.2 (C-2),
68.5 (C-3),201.6 (C-4), 153.8 (C-5), 94.2 (C-
6),153.6 (C-7),93.2 (C-8), 158.6 (C-9), 99.2
(C-10), 81.2 (C-a), 49.7 (C-B), 61.6 (C-y),

118.6 (C-1"), 115.2 (C-2'), 138.6 (C-3"),
142.3 (C-4"), 109.2 (C-5'), 101.3 (C-6"),
138.6 (C-1"), 105.2 (C-2"), 151.6 ( C-3"),

145.3 (C-4"), 109.4 (C-5"), 121.5 (C-6"), 56.2
(3"-0CH,) . DA EBRSSCHR [7] A3, ik
Y5 5E A isosilychristin
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fk&W 3. KEBmA (NEL), ESI-MS m/z.
197 [M+H]",'"H-NMR (600 MHz, CD,0D) §:
5.84 (1H, s, H-7), 4.17 (1H, m, H-3), 2.35
(1H, m, H-4a), 1.96 (1H, m, H-2a), 1. 63 (3H,
s, H-11), 1.82 (1H, m, H-2b), 1.49 (1H, dd,
J=10.8, 7.8 Hz, H-4b), 1.51 (3H, s, H9),
1.28 (3H, s, H-10);"” C-NMR ( CD,0D, 150
MHz) 8: 38.6 (C-1), 45.7 (C-2), 68.2 (C-3),
49.3 (C-4), 90.2 (C-5), 178.3 (C-6), 108.2
(C-7), 175.9 (C-8), 28.3 (C-9), 29.7 (C-10),
25.8 (C-11), DL L% 550k [8] A,
% 5E A loliolide,,

fk&W 4. KEBA (WEL), ESI-MS m/z.
182.8 [M+H]","H-NMR (600 MHz, CD,0D) §:
7.03 (1H, d, J=1.8 Hz, H-2), 6.69 (1H, d, J=
7.8 Hz, H-5), 6.55 (1H, dd, J=7.8, 1.8 Hz, H-
6),2.91 (2H, t, J=7.8 Hz, H-7), 2.48 (2H, t,
J=7.8 Hz, H-8) ;"C-NMR (CD,0D, 150 MHz) §:
135.2 (C-1), 121.6 (C-2), 143.7 (C-3), 148.2
(C-4), 109.3 (C-5), 118.6 (C-6), 39.2 (C-7),
31.4 (C-8), 178.5 (C-9), VI F¥4E 53¢k [9]
FEAR B, MUEE N3, 4-TFRIEKNER

fk&W 5. KEBA (NEL), ESI-MS m/z.
167.1 [M+H]",'"H-NMR (600 MHz, CD,0D) 6&:
6.95 (2H, d, J=7.8 Hz, H-3,5), 6.84 (2H, d,
J=7.8 Hz, H2, 6), 2.92 (2H, t, J=7.8 Hz,
H-7), 2.48 (2H, t, J=7.8 Hz, H-8);" C-NMR
(CD,0D, 150 MHz) §&; 132.6 (C-1), 129.5
(C-2), 118.3 (C-3), 152.9 (C-4), 108.6 (C-5),
129.8 (C-6), 37.2 (C-7), 33.4 (C-8), 176.9
(C-9), VAERIESICHR [10] AR —F, #dE
RSN NIR .

fk&we. TEMRY (W), EI-MS m/z.
301 [M+Na]*,'H-NMR (600 MHz, CD,0D) §:
7.72 (2H, dd, J=10.8, 7.8 Hz, H-4, 5), 7.68
(2H, dd, J=10.8, 7.8 Hz, H-3, 6), 3.46 (4H, t,
J=7.8 Hz, H-2",2"), 1.58 (4H, dq, J=10.8, 7.8
Hz H-3', 3"), 1.37 (4H, m, H-4', 4"), 0.82
(6H, t, J=7.8 Hz, H-5", 5");"C-NMR (CD,0D,
150 MHz) &; 137.1 (C-1), 137.1 (C-2), 135.4
(C-3), 131.6 (C-4), 131.6 (C-5), 135.4 (C-6),
64.8 (C-2'),29.7 (C-3"),20.3 (C-4'), 14.2 (C-
5'), 64.8 (C-2"), 29.7 (C-3"), 20.3 (C-4"),
14.2 (C-5"), 170.4 (-CO0). DL b %#8 5 ik
2930

[11-12] EEA -3, BEE BRI ZIE
THR.

& 7. WK (NE) . EI-MS m/z.
301.3 [M+Na]*,'H-NMR (600 MHz, CD,0D) &;
7.63 (2H, m, H-3, 6), 7.54 (2H, m, H-4, 5),
3.83 (2H, d, J=7.8 Hz, H-2'), 2.49 (1H, m, H-
3'), 0.92 (6H, d, J = 7.8 Hz, H4', 5');
"C-NMR (CD,0D, 150 MHz) &: 136.4 (C-1),
136.4 (C-2), 128.7 (C-3), 130.5 (C-4), 130.5
(C-5), 128.7 (C-6), 72.4 (C-2'), 28.6 (C-3"),
20.3 (C-4'), 20.3 (C-5"), 172.3 (CO0-), VI F
B S3CEk [13] AR —F, #E R
iR — 5 T HERs

&Y 8. Tk Y (Nl ) . ESI-MS m/z:
412.8 [M+Na]*,"H-NMR (600 MHz, CD,0D) &;
7.76 (2H, dd, J=7.8, 1.8 Hz, H-3", 6"), 7.6l
(2H, dd, J=7.8, 1.8 Hz, H-4", 5"), 4.18 (4H,
m, H-1, 1’), 1.68 (2H, m, H-2, 2'), 1.40 ~
1.31 (16H, m, H-3~5, 7, 3'~5",7'), 0.95 (6H,
t, J=7.8 Hz, H-8, 8'), 0.89 (6H, t, J=7.8 Hz,
H-6, 6') ;" C-NMR (CD,0D, 150 MHz) &: 39.7
(C-2), 28.9 (C-3), 28.3 (C-4), 23.9 (C-5),
10.7 (C-6), 24.7 (C-7), 14.8 (C-8), 39.7 (C-
2'), 28.9 (C-3"), 28.3 (C-4'), 23.9 (C-5"),
10.7 (C-6'), 24.7 (C-7'), 14.8 (C-8'), 132.4
(C-1"), 132.4 (C-2"), 129.3 (C-3"), 131.6 (C-
4"y, 131.6 ( C-5"), 129.3 ( C-6"), 70.6
(-OCH,), 170.5 (-COx2) , LA F%¥kd 53k [13]
A -8, BEENBR HIR . (2-4 %
) M.

G 9. W@k (), ESI-MS m/z.
242.9 [M+H]*,'"H-NMR (600 MHz, CD,0D) §:
7.26 (1H, d, J=10.8 Hz, H-3), 6.72 (1H, m,
H-4),5.93 (1H, m, H-5), 4.02 (1H, m, H-8),
2.43~2.31 (3H, m, H-6, 9), 2.14 (1H, m, H-
6), 1.87 (3H, s, H-11), 1.59 (1H, m, H-7),
1.03 (3H, d, J = 10.8 Hz, H-12);" C-NMR
(CD,0D, 150 MHz) &: 169.4 (C-1), 123.6
(C-2), 136.2 (C-3), 125.4 (C-4), 137.6 (C-
5),35.2 (C-6), 39.7 (C-7), 69.2 (C-8), 40.3
(C-9), 172.8 (C-10), 10.5 (C-11), 11.6 (C-
12), PSR S ScHk [14] BA—5, MEEN
glansreginic acid,

EY 10, LMK (HE) ., ESI-MS m/z:
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297.2 [M+Na]*,"H-NMR (600 MHz, CD,0D) &
6.68 (1H, t, J=7.8 Hz, H-8), 6.58 (1H, d, J=
7.8 Hz, H-3), 6.51 (1H, d, J=7.8 Hz, H-1),
6.42 (2H, d, J=7.8 Hz, H-6), 4.46 (2H, dd, J=
7.8, 1.8 Hz, H-9), 4.02 (3H, s, -OCH,), 2.81
(1H, m, H-10a), 2.64 (1H, m, H-10b) ; "C-NMR
(CD,0D, 150 MHz) &: 105.2 (C-1), 156.4
(C-2),98.7 (C-3), 155.8 (C-4), 153.7 (C-5),
113.7 (C-6), 159.3 (C-7), 101.4 (C-8), 68.2
(C9), 40.6 (C-10), 112.9 (C-4a), 139.5
(C-8a), 142.6 (C-10a), 108.4 (C-4b), 56.7
(-OCH,) , VA E%#l 53cmk [15] EEA -3, %
YN 2, 5, 7, 9-MU ¥ H-4-F A F9, 10-—
23k,

&Y 11, LEmA (HEE) ., ESI-MS m/z.
265.4 [M+Na]*,'"H-NMR (600 MHz, CD,0D) &
7.93 (1H, d, J=7.8 Hz, H-5), 6.68 (1H, dd,
J=7.8, 1.8 Hz, H-6), 6.57 (1H, d, J=1.8 Hz,
H-8), 6.35 (1H, d, J=1.8 Hz, H-3), 6.17 (1H,
d, J=1.8 Hz, H-1), 3.72 (3H, s, -OCH,), 2.71
(4H, m, H-9, 10);"C-NMR (CD,0D, 150 MHz)
8. 102.5 (C-1), 161.4 (C-2), 97.2 (C-3), 157.3
(C-4), 128.6 (C-5), 111.8 (C-6), 149.2 (C-7),
112.6 (C-8), 27.5 (C-9), 29.6 (C-10), 114.2
(C-4a), 137.2 (C-8a), 138.7 (C-10a), 124.1
(C-4b), 58.2 (-OCH;), LA bE%ds 5 3CHk [15]
BAR—F, WEEN 4, 7-"RI2-HEKE9, 10-
—&HE,

feEY 12, TEHRY (FEE) . ESI-MS m/z.
195.3 [M+H]",'"H-NMR (600 MHz, CD,0D) 6&:
5.79 (1H, dd, J=10.8, 7.8 Hz, H-15), 5.31
(1H, brs, J=7.8 Hz, H-7), 5.03 (1H, d, J=7.8
Hz, H-16a), 4.92 (1H, d, J=7.8 Hz, H-16b),
3.29 (1H, dd, J=10.8, 7.8 Hz, H-18a), 2.97
(1H, dd, J=10.8, 7.8 Hz, H-18b), 1.03 (3H, s,
H-19), 0.84 (3H, s, H-17), 0.81 (3H, s, H-
20);"” C-NMR ( CD,OD, 150 MHz) &: 39.6
(C-1), 18.2 (C-2), 36.5 (C-3), 37.5 (C-4),
44.3 (C-5), 23.9 (C-6), 123.1 (C-7), 136.2
(C-8), 52.4 (C-9), 35.8 (C-10), 19.6 (C-11),
37.0 (C-12), 37.9 (C-13), 47.2 (C-14), 149.6
(C-15), 110.2 (C-16), 21.7 (C-17), 72.1
(C-18), 17.4 (C-19), 15.8 (C-20), LI F¥ES
SCHR [16] HEA—FL, BEE R RIFIEE,

EY 13 BOs S (WE), ESI-MS m/z:
309.1 [M+Na]*,'"H-NMR (600 MHz, CD,0D) §:
11.83 (s, 1H, H-5), 7.41 (m, 2H, H-2', H-
6'), 7.05 (d, J=7.8 Hz, 1H, H-5"), 6.62 (s,
IH, H-3), 6.51 (d, J=7.8 Hz, 1H, H-8),
6.15 (d, J = 1.8 Hz, 1H, H-6);"” C-NMR
(CD,0D, 150 MHz) &: 65.8 (C-2), 104.2 (C-
3), 181.6 (C-4), 159.7 (C-5), 98.6 (C-6),
161.4 (C-7), 93.6 (C-8), 161.8 (C-9), 103.2
(C-10), 115.4 (C-1"), 108.2 (C-2"), 145.3
(C-3"), 149.6 (C-4"), 117.1 (C-5"), 124.6 (C-
6'), VA LEE S 3cmk [17] 3A—5, MEEN
REBEFEER,

4 Tig

AW B E TR 13 MEG Y,
Hor 5 MG Y MORHEY) ThE oy BAR ], H
RS AR MR SRR R . FLAR
iR CETSNU . U S AR 2 R R A0 i A
Hrprpfikfb &4 4, 7- "I 2-HEIEL-9, 10- 5
FERT A ZCAM ) N 98 40 i HepG, 345, 1EH
48 h J5 IC, {5 29.1 pmol/LI™ | KBRHE X HA
UM . PR WIS PO, EN
M Z AR AR B R R PR IS P T TR A
58, RBHATA RGNS &S TE-1 difdhg 5, H
Bl A JaR B 3 Isf ) S A AR B B 3 i, TE-1
20 B 5 PR T B AR, D3 A1 a8 mT A i A A A g
(HCC) #Arygse, FHAy HCC 40 i A R
Ml HCC Y 145 26 B, ¥ HCC 40 g I 1- 55 4F
FHPOR BRI A 25 180 0 28 BT R AT 5 K A B
EECENERSY: oy a7 Sy GiE7) e i)
ML,

SE k.
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