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Study on the Chemical Compositions of N-butanol Extract from Solanum lyratum

LI Ruiling"*, SUN Junfu’, YANG Sen’, WANG Linjiang”, XU Shun’(1.Dept. of Chemistry and Chemical Engineer-
ing, Huanghuai University, Henan Zhumadian 463000, China;2.College of Chemistry and Molecular Engineer-
ing, Zhengzhou University, Zhengzhou 450001, China)

ABSTRACT OBIJECTIVE: To study the chemical compositions of n-butabol extract from Solanum lyratum>METHODS :"Glucan
LH-20 column chromatography, silica gel column chromatography and TLC were adopted to separate and purity’the chemical com-
positions, physicochemical property and spectral evidence to identify their structures. RESULTS: Totally 10 chemical compositions
were separated from n-butabol extract, namely apigenin-7-O-f-D-apiofuanosyl(12) -f:D-glucose (1) , apigenin-7-O-f-D-glucose
(2),adenosine (3), 3-methoxy-4-hydroxy-5-[(8" S)-3' -methoxy-4 -hydroxyl-phenyl-alcohol]-E-cinnamic-phenylpropyl alcohol-4-O-
B-D-glucoside (4) , N-(4-amino-butyl) -3- (3-hydroxy-4-methoxy=phenyl) -E-acrylamide (5) , N-(4-amino-butyl)-3- (3-hydroxy-4-me-
thoxy-phenyl) -Z-acrylamide (6), resveratrol (7) ,.naringenin \(8), "quercetin (9) and dioscin (10). CONCLUSIONS: Compound
1-8 are first separated from S. lyratum, the study can lay a foundation for quality evaluation of S. Lyratum.

KEYWORDS  Solanum lyratums, Elavonoeid glycoside; Structural identification
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DPX-400 7 i T 127 i 25 4k 1% 1 (4% [ Bruker 28 7] ) 5
PE-1710 B4 #MEi%AY (£ PE 23 H)) ; Q-TOF Micro B T %1%
(3% [ Waters A ] ) s XTAA T S8 1 s 52 A2 (It T B
HBIER ).

1.2 iR#F

TR LH-20 SRS (IR 20 TV AFoEBe ) ; T2 (i ak i
(F AT ) s B2 ek e (EiE T AL 224 R A BR A
A)) s HaiaRIss o gl Kk alifh oK
1.3 Zh#t

FIEZG 1R A #TL T 0% , SREETE] g 2009 48, 483 g H
27 e AR A R B S T8 S FLA  BRASAE LT AN R 2z Ak 5
T RSB
2 HES5ER
2.1 EBESEBE

IS8 7.5 kg, e, L ERIS, KIS 129 2 d,
FRRPEU R e IR S R AR 2 K8 3 R R
Weds U . B FR IR I AGE K HOR BRI, SRR L
ST, bR R AR R 1) R R BRI Y T, SR R KK
AR K A TR g FNIE T REAET K TS0 P13 1E T R AR
TSR IR, LA O LH-20 SE 15 R 30k, Bl v il
HR P 2 (A 464 IF 155 A . B.C.D.E 5 M4, W45
REAR . FERERCHEZNT )2 EE S ali b ik 15304l
S A~ERH

B4y BIZE 20 g, Zead RE A (100~200 H ) AR K FHA
- (6 1,4:1,2: 1, 121, V/V) B0 DA A1 B Ik i, 45 50
ml A — 1. AR )2 ARSI A IS 2 EL B2 B3 (B4, 2838
JE gk ai AL RIS A5 -F EE-/K (6:4:0.5, 11VIV)], 5504k
A£11.2.3,

B/ DEE 20 g, Sl i REHE (100~200 B ) AR A
{5-HE£(20:1,10:1,8:1,6:1,5:1,3:1,2:1,1:1,0:1,
VIV) BRI BRI, 45 50 ml Sy — 1 o AR 2 5 R A 1 %
SRR Y , 2 2 Tt alifb R I A S5 - P E-/K (6:4: 0.5,
Viviv)] A38b 59 7.8.9.10,

U4y CIRH 20 g, Zead REAS A (100~200 H ) KR FHEL
fh-FEE(5:1,4:1,3:1,2:1,1:1,0: 1, W/V)BEBELERG , 45 50 ml
Ry o ARYEE R G TR I A S B A R B4y, 4 R
TR R I AT -H EE-/K (7:3:0.5, V/VIV)], 43 AlAS 214k
AM4.5.6,

2.2 HEHERE

&Y 1: 43T 3 CoHosOrr, B TCETEH K, mp: 213~
215 °C. TR EEH, 3 420 cm™ N FEFEIR I, 1 658 cm ™' Ry
R0 1178, 1 6041 445F11 075 cm™ N A B IR YHES)
W, HLAE 834 em b A WM, $E R AL A — A B
M 2528 . ESI-MS  m/z 587[M+Na] " ; 'H-NMR (DMSO-d;, 400
MHz) HP &5 H—ANS2 050 N S S0 1 B S AR 5 6412.97
(1H,s), BIFFE R AR5 07 B3 3E, A n] LU 21 2 434
S5 :645.15(1H, d,J="7.2 Hz, H-1") #15,5.35 (1H, brs,
H-1"") 25635, PTG 2 DBRIRELE ; — X FFIE U 5,6.43
(1H,d,J= 2.0 Hz) f15,6.81 (1H,d,J=2.0 Hz) 4> B )& H-6
HIH-8, A HEM HZ A6 S 0 5.7 IR ILEE T ; i8G5 Sh— X
AEXIE6,7.95(2H,d,J=8.8 Hz) f16,6.94(2H,d,J=8.8 Hz) , {}
P HA AL FIRE A4 FonT FIT 3 4 > H oA ZE3R I AA’ BB &
5t B4 H, BRI A PRI U, 4390 B 36 (1)
H-2' ,6" FIH-3" ,5" , M “C-NMR (DMSO-ds, 400 MHz) %]
RRTLUE R 2 AW 26 4~ C 36 34 C, 14 ELC FT9
ANZECyEX 26 1~ C 1, 898.3(C-1) .676.2(C-2) . 577.2

hEZHE 2016 F5E 0T HRE 08

(C-3).569.9(C-4) ,576.9(C-5) F1560.7(C-6 )43 J51) Ay 45 255 W
64 C;0108.9(C-1).875.9(C-2) .679.5(C-3) .674.2
(C-4)F1564.4(C-5) 43 BIMFEHERERR L 54~ C; HAr 154 CHY
5'50:164.4(C-2),103.3(C-3),182.2(C-4),161.3(C-5),99.5
(C-5),162.9(C-6),95.0(C-7),157.1(C-8),105.5 (C-9),121.2
(C-1'),128.8(C-2" ,6" ), 116.2(C-3" ,5' ),161.5 (C-4" )i
BT ZEY LI C M REA —FE . iR I i 456 7T LA
e Z Ak & 9 o T 3% £ -T-0-p-D- T 4l (152) --D- 1 % B
[Apigenin-7-O-f-D- (1—2) -f-D-glucose], H. 5 SCHR[3]% B, H
WA ot 3

LG 2: 53 F 20 CalHuOn, B TCETE KR, mp: 178~
180 °C . ESI-MS m/z 455 [M+Na]* #l 471[M+K]"; 'H-NMR
(CD:0OD, 400 MHz) : 9,7.91(2H,d,J=8.7 Hz,H-2",6') , 546.95
(2H,d,J=8.7 Hz,H-3',5"),546.86 (1H,s,H-3) ,646.73(1H, s,
H-8),616.52(1H,s,H-6),45.10(1H, d,J= 7.2 Hz,H-1"), §43.68
(IH, d,J=8.6 Hz, H-5") . "C-NMR (CD,0D, 400 MHz) 6 :
164.8(C-2),103.6(C-3),182.2(C-4),161.5(C-5),99.5(C-6) ,
162.9 (C-7) , 95.0 (C-8) , 157.1 (C-9) , 105.5 (C-10) , 122.1
(C-1'),129.7(C-2",6"),117.1(C-3",5"),162.1(C-4"),101.2
(C-17), 73.7(C-2"),77.8(C-3"),71.3(C-4"),78.3(C-5") ,62.4
(C-6") o L53CRRIAD IR, 1B E0E 78 4 — 30, T ez ik &
Yl 32 -T-0-B-D-7i %l ( Apigenin-7-O-B-D-glycose) .

AW 3: 43 F 20 CoHiNsOs, FEF A, mp: 232~234 C.
ESI-MS m/z 268[M+H]"; 'H-NMR (CD;OD , 400 MHz) , .
6:8.31(1H, s, H-8) F15,8.17(1H, s, H-2) #3558 |1 24>
H,5.96(1H,d,J=6.4 Hz, H-1")HEM JpbE R w5 H5 5, 047.32
(2H, brs, -NH) I R 25 HI5 5 AR F 5 86543 (1H,
d,J=6.0 Hz, OH-2'), 045.40 (1H, dd, J=6.0, 4.5 Hz, OH-
5'),045.10(1H,t,J=4.0 Hz,OH-3') ,8,4.71(1H,q,J=6.0 Hz,
H-2'),6u4.16(1H,m,H-3"), 6,4.16 (1H, m,H-3") , 6,4.00 (1H,
m, H-4"),043.73(1H, m, H-5" a) , §43.57 (1H, m, H-5" b)
“C-NMR (CD,0D, 400 MHz)¢: 156.5(C-6),152.4(C-2) , 148.8
(C-4),140.8(C-8),122.3(C-5),90.1(C-1" ),87.1(C-4" ),74.37
(C-3"),71.5(C-2"),61.8(C-5" ) L53CHR[5IXT IR, s 4
SELe—E, W EIZA S AR T (Adenosine) .

&Y 4: 5 F 28 CuHuOu, B A H) K, mp: 117 °C .
ESI-MS m/z 545[M+Na]’;'H-NMR(CD,0D, 400 MHz) : 6,6.93
(1H,d,J=1.5Hz,H-2),8:6.91(1H,d,J=1.5 Hz,H-6) , §,6.57
(1H,d,J=8.0 Hz,H-6' ), 0,6.56(1H,d,J=8.0 Hz,H-5" ), J,46.54
(1H,s,H-2"),846.47(1H,dd,J=8.0 Hz, 1.7 Hz,H-6' ) , 546.30
(1H,m,H-8),044.66 (1H,d,J=17.2 Hz,H-1") , §,4.67 (2H, d,
J=5.2 Hz,H-9),84:3.82(3H,s,H-10),84:3.68(1H,s,H-10") , 1R
}# “C-NMR (CD,OD, 400 MHz) 6 : 135.4 (C-1) , 109.0 (C-2) ,
153.4(C-3),144.9(C-4),138.9(C-5),119.1(C-6),131.5(C-7),
129.7(C-8),63.7(C-9),56.2(C-10),133.2(C-1"),113.7(C-2"),
148.4(C-3") , 145.3(C-4"), 115.6 (C-5') , 122.6 (C-6") , 39.1
(C-7"),42.8(C-8'),66.8(C-9"),56.3(C-10"),105.3(C-1"),75.9
(C-2"),77.8(C-2"),71.5(C-2"),78.5(C-2"),62.4(C-2"), "] %Il
TEAI R 100 £ 160 Z (B A 164~ C,BR T 1/MHE3F_Eismsk C 2
I 12 RIS R CL B 2ANPRIR G 24 C oL . Xk
B VASHERR IERRNR 0 FRAE RS . 5340, M dept-135
(UC 1&g —F) FTHEM 3% 54 2 M C 4R C L1355
C.TAZECo MR L il iEER vT 2 Wz AL & BRI
fi-3-F AR JE-5-[ (8" §)-3" - A Jk-4" -2 FE-TR N BF]-4-0--D-
] %5 B4 1 3-methoxy-4-hydroxy-5-[(8'S) -3’ -methoxy-4' -hydr-
oxyl-phenyl-alcohol]-£-cinnamic-phenylpropyl alcohol-4-O-f5-D-
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glucoside | , H. 5 3CHk[6]%F BR , HoG ik 84 o2 & — 3.

b4 W 5. 4 F R CuHuNO,, # €8 HK |, mp: 126~
128 °C . ESI-MS m/z 265[M+H] " ; 'H-NMR (CD:0OD, 400
MHz) : 947.03(1H, dd,J=8.1 Hz, 1.7 Hz, H-2) , 0x6.79 (1H, d,
J=8.1 Hz,H-3),847.12(1H,d,J=1.7 Hz,H-6) , 6,7.44(1H,d,
J=16.0 Hz, H-8) , 6:6.45 (1H,d,J=16.0 Hz, H-9) , "“C-NMR
(CD,OD, 400 MHz) 6 : 126.8(C-1) ,121.9(C-2) , 115.1(C-3) ,
148.5(C-4),147.9(C-5),110.1(C-6),55.0(C-7), 140.8(C-8) ,
117.2 (C-9) , 167.8 (C-10) , 39.0 (C-11) , 24.6 (C-12) , 26.1
(C-13),38.2(C-14) , i 4 AL B AT HIZ AL S W5 1 AR
1 AM75# (J=16.0 Hz, b T BTz 8o i), i8 14>
BiEE o AR AR B R R v FIMT AL S o N-(4-Z SEE T
) -3- (3- ¥R -A-F G B - 2R L) -E- PN I TR I [ V- (4-Amino-bu-
tyl) -3- (3-hydroxy-4-methoxy-phenyl) -E-acrylamide], H. H-HC-
OSY .HSQC .HMBC 1, 5% — 1@ A —3,

G 6: 43 F 2 CLHaNLO,, # AHR , mp: 126~128 C.
ESI-MS m/z 265[M+H]" ; 454 '"H-NMR (CD;0D , 400 MHz) :
646.96 (1H, dd, J=8.2Hz, 1.7 Hz, H-2) , 6:6.74 (1H, d, J=8.2
Hz,H-3),047.12(1H,d,J=1.7 Hz,H-6) ,,6.63(1H,d,J=12.4
Hz,H-8),045.83(1H,d,J=12.4 Hz,H-9), “C-NMR (CD;OD,
400 MHz)8:127.0(C-1),123.4(C-2),115.0(C-3),147.0(C-4) ,
147.1(C-5),112.7(C-6) ,54.9(C-7),137.2(C-8) ,120.0(C-9) ,
169.0 (C-10) , 38.8 (C-11) , 25.7 (C-12) , 26.0 (C-13) , 38.0
(C-14) , 4R LA v FZ AL S WAL 1A PR IR 1A
(J=12.4 Hz, B ICLATHIBNZIR BN IR 898 1AL . AR
AR R AT FI KA B R N-(4-Z BE0E T 56 ) -3-(3-4%
JE-4- WA IR B ) -Z- TR U5 196 K [N- (4-Amino-butyl) -3- (3-hy-
droxy-4-methoxy-phenyl) -Z-acrylamide], H H-HCOSY . HSQC
FTHMBC 53X — - & A1 — 2

&7 4y 7R CLHLO:, L AR, mp: 261~263 C.,
ESI-MS m/z 227[M-H] ; '"HNMR (CD;OD, 400 MHz) : ,,7.02
(1H,d,J=16 Hz,H-a) 1646.85 (1H,d,J=17.6 Hz,H-b) H )
KB Ery 24 5647.39(2H, dd, J=9.2 Hz, 2.4 Hz, H-2',
H-6'),846.79(2H,dd,/J=8.8 Hz,2 Hz,H-3' ,H-5') ,546.48(2H,
d,J=2.0 Hz, H-2, H-6) , §4:6.20 (1H, t,J=2.0 Hz, H-4) , "“C-
NMR (CD,OD, 400 MHz) § : 141.3 (C-1) , 105.7 (C-2) , 159.6
(C-3),102.6 (C-4) , 159.6 (C-5) , 105.7(C-6) , 130.4 (C-1") ,
128.8(C-2', 6'),116.5(C-3",5'),158.4(C-4"),129.4(C-a) ,
127.0(C-b) o 55 SCHR[7TI0T R, JL 3 4508 58 42— 24, T s 1%
&0 A ZE T (Resveratrol ) o

&9 8: 43130 CuHwOs, L AR, mp: 242~245 C .
ESI-MS m/z 295[M+Na]"; IR [€lj 1 1 629 em ™' > C=0 Y {145
% B e . 'H-NMR (CD;COCD;, 400 MHz) & /x 45 3 %
1 6412.6(5-OH) .6,9.6(7-OH) ,6,:8.6(4" -OH) ULy AA
BB’ B {555 6,7.40(2H,d,J=9.2 Hz \H-2' .6') ,6,6.89(2H,
d,J=9.2 Hz,H-3',5"),d45.95(1H, brs, H-8) , 6,5.93 (1H, brs,
H-6),645.45(1H,dd,J=12.8 Hz,2.9 Hz,H-2) ,d43.16 (1H, dd,
J=17.1Hz,12.8 Hz,H-3a),5,2.69(1H,dd,J=17.1 Hz, 2.9 Hz,
H-3b) o 5 SCHR[8]XT IR, FLik 154004 78 4 — 2, AT i e iz Ak &
Wk #h K2 2 (Naringenin ) .

ﬂﬁ%%Qﬁ\?iﬁ C15H1007,E@*§J\;’{ ,mp: >300 C, ESI-
MS m/z 303[M+H]"; H-NMR (CD.OD, 400 MHz) : §,47.77(1H,
d,J=2.0 Hz,H-2'),647.67(1H,dd,J=8.4,2.0 Hz,H-6') , 646.92
(1H,d,J=8.8 Hz,H-5'),6,6.42(1H,d,/=2.0 Hz,H-8) , §,6.22
(1H,d,J=2.4 Hz,H-6),6412.33(1H,5-OH) , 54,10.84(1H, brs,
7-OH) , §,9.63 (1H, brs, 3-OH) , 6,9.38 (2H, brs, 3’ , 4’ -OH) ,
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“C-NMR (CD,0D, 400 MHz)§: 147.9(C-2),137.2(C-3),177.3
(C-4),158.2(C-5),99.2(C-6) , 165.5(C-7),94.4(C-8) , 162.5
(C-9),104.5(C-10),124.1(C-1"),116.0(C-2"), 146.2(C-3") ,
148.7(C-4"),116.2(C-5"),121.6(C-6") , 5 3CHR[O]X &, Foik
TERE7E 4 — B, P E b AW iz % (Quercetin) o
A 10: 53 73X CoHLO,, LEAIR, mp: 200~202 °C,

IR 3% 3 414 em ™ $ /R4 FRFEAFTE, 1 066 cm ™' C-C H A

45 ¥R 31 . 'H-NMR (CDCls, 400 MHz) : 645.35 (1H, d, J=5.2

Hz,H-6),644.40(1H,H-16),0,3.49(1H, H-3,H-26¢),5,3.37(1H,

H-26a);641.02(3H,s),640.98(3H,d,J=6.8 Hz) ,8:0.80(3H,d,

J=6.4Hz),0,0.79(3H,s) 235 5 19.21.27 .18 /37 4 4~ 3Lk,

2 i % . “C-NMR (CDCl,, 400 MHz) § : 37.2 (C-1) , 31.3

(C-2),71.6(C-3),42.2(C-4) , 140.7(C-5) , 121.4(C-6) , 32.0

(C-7),31.5(C-8),50.0(C-9) ,36.6(C-10),20.8(C-11) ,39.7

(C-12),40.2(C-13) , 56.4 (C-14) , 31.4(C-15) , 80.8 (C-16) ,

62.0(C-17),16.2(C-18),19.4(C-19),41.5(C-20) , 14.5(C-21) ,

109.3 (C-22) , 31.4 (C-23) , 28.7 (C-24) , 30.2 (C-25) , 66.8

(C-26),17.1(C-27) o 5 3CHR[10]XF IR, Hopl i il o8 4= — 34,

AT iZ A A B 352 1T 6 (Dioscin)

3 itig

AU 7 B3] 10 MEA Y, Fo2s 0 43 3508 R

K-T-0-B-D-F i (1-2)-p-D-H 7 (1) 383 -7-0-p-D-47H

BE(2) BRTF (3) L E-ZR TN I i -3- H AR B -5-[(87 ) -3" -H 47,

-4 I IR EE]-4-0-p-D-F A HETF (4) N-(4-ZFEIE T

3 )-3-(3-Fp e -4- F 5 283 ) -E- R T % (5) W N-(4-24 2 1F

T -3-(3- 3R AL -4- AL TR SL ) - Z- N I Bk (6) L 11 3 i

(7) MK (8) . it £ (9) EHi B n(10), HiH 44k

B A, LAY 1~8 I MY R4y is . %

WIFFE A FAEI B BE 8 T — a2 i

S &3k
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