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Phenols from Solanum nigrum
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ABSTRACT: AIM To study the phenols from Solanum nigrum Linne. METHODS The ethyl acetate extract
of 95% ethanol extract from S. nigrum was isolated and purified by MCI, Sephadex LH-20 column
chromatography, preparative TLC and reversed-phase HPLC, then the structures of obtained compounds were iden-
tified by physicochemical properties and spectral data. RESULTS Eleven compounds were isolated and identified
as 4- (4-hydroxyphenyl) -2-methylenebutyrolactone (1), quercetin (2), kaempferol (3), p-hydroxybenzoic acid
(4), o-hydroxybenzoic acid (5), E-p-hydroxy-cinnamic acid (6), Z-p-hydroxy-cinnamic acid (7), trans-
caffeic acid ethyl ester (8), cis-caffeic acid ethyl ester (9), cis-ferulic acid (10), trans-ferulic acid (11).
CONCLUSION  Compound 1 is a new natural compound, compound 2 is isolated from this plant for the first
time, and compounds 5-10 are isolated from genus Solanum for the first time.
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IFREMGIEME R A KRR RSB, Sk
BHFEAPREET; B REREESANE
Wi IR F B bR s v BRI E
T 2MIERT, RetHIFRE R, B B e
PEY AR 5T A T 1% 3 o M 2 B 2 W
KX IAAT oy B S L RAE , itk — LRy e 25
PTG RL AY, A 52 50 % H: 2 B U i 17 2R e it
5%, WhiaEl 11 MeEY, Hrh, /L&Y 1 8
KIRALEY, LAY 2 HE KMz Y o 145
2, (AW 5~10 HE RSB Y i8],
1 UBE5RF

Bruker Avance I 500 MHz 1% 600 MHz #% fif 3t
PRAX (F[E Bruker 237 ) ; API 3200 BUFRIEAL (35
AB A H]); CHP20p MCI # g ( H AR =32
Al) ;S KoM R E BT (R BT AR &
JEA B 7l ) ; Sephadex LH-20 #E i ( 3€ GE
Pharmacia 23 7] ) ; Waters 600 Y 15 %5 i AH €4, §i% X
(£E Waters AH]) ; Rp C i (10 mm X 250 mm,
5 pm, JEREEGREARIEAF) . B ]
B R oy Mrai sl (g al

JeZER A WRE G, ZUE M BB 2524 ¢
H 24 2 O 2R R B A IR
2 EBRSHE

Te 0T 1 E0 4 kg BEREJE, 10 f5 &
95% L BEAE Rl TR BRI 3 vk, HR ORI Rl
BHRSREH 0.5 kg, 4MHT 1 LAKE, FEBL
R CBRAEH 3 K, WUE FSOAE RS, 1581 4R L
HEER4Y 100 g,

LR CBRFHEIG 5y FH /D W RS i, 28 MCL R
Ji§ CHP20p 7243 W i 5, MR HK . 30% . 50% |
70% . 90% HIPE | 2l BEPEE, 50% HY Ay s 4or
U & 7% +, Sephadex LH-20 #: (300 g, 3 cm X
40 cm) S, e A EE-E - (550 1)
VEME, R EGERN G I ORISR B R B 5
ARy Fro 1~Fr. 5, FHEAD-HEE (1:1) HBA
#| 8 NF4Y Fr. 6~Fr. 13, Fr.7 (0.3 g) J HPLC f
FIA G B (LK 43 2 57), 155] 18 AN/NER
4% Fr.7.1 ~Fr.7.18, Fr.7.5 2 HPLC 2 il 45 ¥
(LHE-K 31 0 69) BEEW 10 (2.0 mg) ., 11
(9.0 mg), Fr.7.13 & HPLC £Hl %4 (2 hE-K
37:63) 154LE 8 (1.0 mg). 9 (2.0 mg),
Fr.8 (0.4 g) £ HPLC [l &4 (ZN5-7K 43 = 57)
187 /NSy Fr. 8. 1~Fr. 8.7, Fr.8.3 (21 mg) 4
HPLC Pl & 4E (ZHE-7K 30 = 70) , PRl & A

FEEis (A0 WEEe - 1) Bika e (11.0
mg). 7 (5.0mg), Fr.9 (0.3 g) £ HPLC il &
(2 HE-7k 47+ 53) HEEW 1 (4.0 mg) ., 4
(13.0 mg), § (10.0 mg), Fr.12 (10 mg) £
HPLC EHl %4 (27K 56 : 44) 5G9 2
(4.0 mg) . Fr.13 (20 mg) % HPLC (H%&H (2
G-7K 43 1 57) 15LEW 3 (8.0 mg)

3 KR

k&Y 1. AE BB K, ESI-MS m/z:
189.2 [M-H] ,'"H-NMR (500 MHz, MeOH-d,) 8
7.34 (2H, d, J=8.0 Hz, H-2, 6), 6.84 (2H, d,
J=8.0 Hz, H-3, 5),5.36 (1H, dd, J=13.0, 3.0
Hz, H-7), 2.72 (1H, dd, J=17.0, 3.0 Hz, H-
8a), 3.13 (1H, dd, J=17.0, 13.0 Hz, H-8b),
5.91 (1H, d, J=2.5 Hz, H-11a), 5.92 (1H, d,
J=2.5 Hz, H-11b); “C-NMR (125 MHz, MeOH-
d,) 8: 130.5 (C-1), 120.6 (C-2, 6), 116.3 (C-
3,5), 158.6 (C-4), 80.6 (C-7), 44.2 (C-8),
131.2 (C-9), 170.7 (C-10), 116.5 (C-11), L\ F
BES ek [12] A2, MEER 4 (45
FEORIL) 2-WHFE T NER,

L&Y 2. IRFATCE AR K, ESI-MS m/z.
301.1 [M-H] ,'H-NMR (500 MHz, DMSO-d,) &:
6.20 (1H, brs, H-6), 6.41 (1H, brs, H-8), 7. 69
(1H, d, J=2.0 Hz, H-2"), 6.89 (1H, d, J=8.5
Hz, H-5'), 7.55 (1H, dd, J=8.5, 2.0 Hz, H-6') ,
12.50 (1H, brs, OH-5), 9.45~11.00 (4H, brs,
OH-3, 7, 3', 4’); “C-NMR (125 MHz, DMSO-
dy) 8: 148.7 (C-2), 136.8 (C-3), 176.8 (C-4),
161.7 (C-5), 99.1 (C-6), 164.8 (C-7), 94.4 (C-
8), 157.2 (C-9), 104.0 (C-10), 123.0 (C-1'),
115.8 (C-2'), 146.0 (C-3"), 147.8 (C-4"), 116.5
(C-5"), 121.0 (C-6") . DL REUlE53CHk [13] 2
A—F, B E R

&Y 3. REG I ERK K, ESI-MS m/z.
285.2 [M-H] ,'H-NMR (500 MHz, DMSO-d,) §&:
6.20 (1H, d, J=2.0 Hz, H-6), 6.45 (1H, d, J=
2.0 Hz, H-8), 8.05 (2H, d, J=9.0 Hz, H-2',
6'),6.93 (2H, d, J=9.0 Hz, H-3', 5'), 9.39
(1H, brs, OH-3), 12.49 (1H, s, OH-5), 10. 10
(1H, brs, OH-7), 10.79 (1H, brs, OH-4"); “C-
NMR (125 MHz, DMSO-d,) &: 146.9 (C-2),
136.0 (C-3), 176.2 (C-4), 161.0 (C-5), 98.5
(C-6), 164.4 (C-7), 93.8 (C-8), 156.4 (C-9),

829



2019 4F 4 A
T4k Fa4

R %

Chinese Traditional Patent Medicine

April 2019
Vol. 41 No. 4

103.3 (C-10), 122.0 (C-1'), 129.7 (C-2', 6'),
115.7 (C-3", 5'), 159.4 (C-4"), i FHRE 5 X
wk[14] AR, HEw bz,

EY 4. BT E Bk K, ESI-MS m/z:
137.1 [M-H] ,'H-NMR (500 MHz, MeOH-d,) §:
7.89 (2H, d, J=8.5 Hz, H-2, 6), 6.83 (2H, d,
J=8.5 Hz, H-3, 5); "C-NMR (125 MHz, MeOH-
d,) 6: 123.6 (C-1), 133.5 (C-2, 6), 116.7 (C-
3, 5), 163.7 (C-4), 171.1 (-COOH) , L) I %4
5ICHER [15] HAR 3, SO E PR ER TR

k&Y 5. HAAICE R R K, ESI-MS m/z:
137.1 [M-H] ,'"H-NMR (500 MHz, MeOH-d,) &:
7.19 (1H, dd, J=8.0, 2.0 Hz, H-3), 7.45 (1H,
m, H-4), 7.22 (1H, ddd, J=8.0, 8.0, 2.0 Hz,
H-5), 8.09 (1H, dd, J=8.0, 2.0 Hz, H-6); “C-
NMR (125 MHz, MeOH-d,) &: 111.8 (C-1),
162.6 (C-2), 118.3 (C-3), 137.4 (C-4), 120.1
(C-5), 131.0 (C-6), 175.3 (COOH) . Lk I %%¥s
53CHR [16] A3, S m MR IR HR

EY 6. H I E Bk K, ESI-MS m/z:
163.1 [M-H] ,'"H-NMR (500 MHz, MeOH-d,) &:
7.47 (2H, d, J=9.0 Hz, H-2, 6), 6.82 (2H, d,
J=9.0Hz, H-3, 5),7.62 (1H, d, J=16.0 Hz, H-
7), 6.30 (1H, d, J=16.0 Hz, H-8); “C-NMR
(125 MHz, MeOH-d,) &: 127.6 (C-1), 131.6 (C-
2, 6), 117.3 (C-3, 5), 161.7 (C-4), 147.1 (C-
7), 116.3 (C-8), 171.6 (C-9) ., LA F¥dE 530k
[17] BEAR—3, S bR AR

WEY 7. B TJCE Bk K, ESI-MS m/z:
163.1 [M-H] ,'"H-NMR (500 MHz, MeOH-d,) &:
7.61 (2H, d, J=8.5 Hz, H-2, 6), 6.75 (2H, d,
J=8.5Hz, H-3, 5),6.77 (1H, d, J=13.0 Hz, H-
7), 5.80 (1H, d, J=13.0 Hz, H-8); “C-NMR
(125 MHz, MeOH-d,) 6: 127.8 (C-1), 133.2 (C-
2, 6),115.6 (C-3, 5), 159.7 (C-4), 143.9 (C-
7), 117.7 (C-8), 170.4 (C-9) . DL b %c#t 5 Schk
(18] AR —3, e MO0 F i AR

k&Y 8. M IJGE BB K, ESI-MS m/z:
207.2 [M-H] ,'"H-NMR (500 MHz, MeOH-d,) &:
7.05 (1H, d, J=2.0 Hz, H-2), 6.80 (1H, d, J=
8.5 Hz, H-5), 6.95 (1H, dd, J=8.5, 2.0 Hz, H-
6), 7.55 (1H, d, J=16.0 Hz, H-7), 6.26 (1H,
d, J=16.0 Hz, H-8), 4.22 (2H, q, J=7.0 Hz,
-OCH,CH, ), 1.32 (3H, t, J = 7.0 Hz,
830

-OCH,CH,); "“C-NMR (125 MHz, MeOH-d,) §:
127.1 (C-1), 114.5 (C-2), 146.2 (C-3), 146.1
(C-4), 115.8 (C-5), 122.3 (C-6), 148.9 (C-7),
114.5 (C-8), 168.6 (C-9), 60.8 (-OCH,CH,),
13.9 (-OCH,CH,) , DA EHda53cmk [19] HA—
B, M RUnMERR SR

K& 9. M E R KK, ESI-MS m/z.
207.1 [M-H] ,'H-NMR (500 MHz, MeOH-d,) &:
7.35 (1H, d, J=2.0 Hz, H-2), 6.75 (1H, d, J=
8.5 Hz, H-5), 6.70 (1H, dd, J=8.5, 2.0 Hz, H-
6), 6.80 (1H, d, J=13.0 Hz, H-7), 5.75 (1H,
d, J=13.0 Hz, H-8), 4.19 (2H, q, J=7.0 Hz,
-OCH,CH,), 1.28(3H, t, J=7.0 Hz, -OCH,CH,) ;
“C-NMR (150 MHz, MeOH-d,) &: 125.7 (C-1),
118.6 (C-2), 147.5 (C-3), 145.4 (C-4), 117.2
(C-5), 129.1 (C-6), 148.5 (C-7), 119.5 (C-8),
168.8 (C9), 60.6 (-OCH,CH,), 14.8 (-
OCH,CH,) ., DA %5308k [20] A -, %
Y 8 R R 2B

G 10, AT E BB AR, ESI-MS m/z;
193.1 [M-H] ,'"H-NMR (500 MHz, MeOH-d,) &:
7.66 (1H, d, J=2.0 Hz, H-2), 6.75 (1H, d, J=
8.5 Hz, H-5), 7.06 (1H, dd, J=8.5, 2.0 Hz, H-
6), 6.67 (1H, d, J=13.0 Hz, H-7), 5.83 (1H,
d, J=13.0 Hz, H-8), 3.88 (3H, s, -OCH,); "C-
NMR (150 MHz, MeOH-d,) &: 130.0 (C-1),
116.6 (C-2), 151.1 (C-3), 150.0 (C-4), 118.9
(C-5), 128.2 (C-6), 146.1 (C-7), 117.5 (C-8),
172.3 (C-9), 58.0 (-OCH,). LA %¥¥s 5 Sk
[21] BEEAR—3, Hosw ML

AW 11, AT ERB AR, ESI-MS m/z.
193.2 [M-H] .'H-NMR (500 MHz, MeOH-d,) &:
7.19 (1H, d, J=2.0 Hz, H-2), 6.83 (1H, d, J=
8.5 Hz, H-5), 7.07 (1H, dd, J=8.5, 2.0 Hz, H-
6), 7.59 (1H, d, J=16.0 Hz, H-7), 6.34 (1H,
d, J=16.0 Hz, H-8), 3.92 (3H, s, -OCH,); “C-
NMR (125 MHz, MeOH-d,) &: 129.3 (C-1),
117.9 (C-2), 151.8 (C-3), 149.9 (C-4), 117.6
(C-5), 125.5 (C-6), 148.4 (C-7), 113.3 (C-8),
172.5 (C-9), 58.1 (OCH,). Vi L %t#4& 5 Cik
[22] BEAR—3, W bR BTELR
4 itig

SCHRHGE T 38 5 S IR gy, AR /& SOk
fRIE B A AP Y M Hp T A AT M, SO B 2 4R
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