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A Phenolic Glucoside and Steroidal Sapogenins of Solanum lyratum
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Abstract — A phenolic glucoside and two steroidal sapogenins were isolated from the aerial part of Solanum
Iyratum (Solanaceae). They were identified as 2-hydroxy-3-methoxybenzoic acid glucose ester (1), A>*-
deoxytigogenin ((25R)-spirosta-3,5-diene) (2), diosgenin ((3f, 25R)-spirost-5-en-3-ol) (3), respectively by
several spectroscopic methods including IR, MS and NMR. Compound 1 has not been previously isolated
from Solanaceae plants. Compounds 2 and 3 are isolated from S. lyratum for the first time in the present

study.

Keywords [ Solanum lyratum, Solanaceae, 2-hydroxy-3-methoxybenzoic acid glucose ester, A**-deox-

ytigogenin, diosgenin.

W= (Solanum byratum Thunb.)& 7FX7HSolana-
ceae)el] E3h= thad 324 B2 AEZ FWle
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steroidal alkaloid glycoside=°] human cervical
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Column chromatography-£©° 2= silica gel 60H
(Merk, Germany), thin layer chromatoraphy(TLC)&
plateZ = precoated silica gel 60F,;, plate(layer
thickness 025mm, 20X20 cm, Art, 5715, Merk, Ger-
many), TA|2EC 2= anisaldehyde-H,S0, ¥ FeClLE
ARSI 571890= Duksan Co.(Korea) AE-S Ab
e5i0m 7Ie Aok HAleke Mg,

*& % 24

AL WESO kel 80% MeOHE 40°CellA %
B3 &3} AR oS A FHI T AR
= F2E 450gS 93t} 7 82 Scheme 1914
9} 7o Az B85 7} B25le] Az

Compound 19| £2|
90% MeOH #28(50g)2 step gradienrt vaccum

Aerial part of Solanum lyratum (9 kg)

Extracted with 80% MeOH
Evaporated in vacuo

MeOH extract (450 g)

Suspended in H,0
Partitioned with CH,Cl,

CH,CI, layer (70 g)

Suspended in 90% MeOH
Partitioned with n-hexane

Suspended in H,0
Partitioned with BuOH

| n-Hexane fr. 20 g) || 90% MeOH fr(50 g) | [ BuOH £ | [ B0

Scheme 1. Extraction and fractionation of Solanum
lyratum
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silica gel column chromatography(CHCI,: MeOH-
50:1— CHCl;: MeOH : H,0 — MeOH)E 33}
11789 xFgow el 228 4139%
Sephadex LH-20 column chromatography(z-hexane
:CH,Cl,: MeOH-2: 2: DE A8l a9 JAE
S 9& T olZ MeOHE A@As Fae] 2ulqgl
compound 1(200 mg)e At

Compound 1-white amorphous powder(MeOH).
CisHg0. mp. 120~121°C. UV A, (oge) (MeOH)
1214 (420), 244 (3.83), 313 (352) nm. IR (KBrp):
3370 (hydrogen bonded OH), 1680 (C=0), 1470
(C=C), 1250 (C-0) cm™ FABMS (m/z) (rel. int):
331 [M+H]" (37), 169 [M+H-glucose]* (100). 'H-
NMR (300 MHz, DMSO-dy) &: 7.38 (1H, dd, J=9.0,
15Hz, H-4), 684 (1H, t J=9.0 Hz, H-5), 734
(1H, dd, J=9.0, 1.5Hz, H-6), 3.86 (3H, s, -OCH,),
484 (1H, d J=73Hz, glucosyl anomeric proton),
101 (1H, -OH) ppm. PC-NMR (75MHz, DMSO-
dg) 8:1149 (C-1), 1464 (C-2), 150.3 (C-3), 1232
(C-4), 1192 (C-5), 1212 (C-6), 1015 (C-1), 73.6
(C-2), 76.8 (C-3), 700 (C4), 776 (CH), 611 (C-
6, 169.1 (-C0O0), 52.8 (-OCH,) ppm.

Compounds 2%} 39| £2| —#-hexane 3 (20g)S
silica gel column chromatography(z-hexane — n-he-
xane : EtOAc — EtOAc : MeOH—-MeOH)S Al 23}t

HO

Compound 3

Fig. 1. Chemical structures of compounds 1, 2 and 3.



536 e R ) e R RS o

19 AEE0E Wrlth o] 5 ARF 22592
silica gel column chromatography(petroleum ether
— petroleum ether : #-hexane — n-hexane)Z A)35}+
o] 3] 2291 compound 2(14 mg)E It =
g T8 4(159F MeOHZ #2750 89
44749 compound 3(300 mg)ye ATt

Compound 2 —white amorphous powder(petro-
leum ether). C,;H,,0,.

lalp® : -177.4%c, 0.05 in CHCL). mp. 155~160
°C. IR (neat): 2930 (aliphatic CH), 1450, 1370
(-CH3), 1240 (C-0), 750 (H-C=C-H) cm™.

EIMS (mk) (rel int):396 [M]'(15), 282 (40),
267 (14), 253 (25), 237 (29), 139 (99), 126 (100). 'H-
NMR (300 MHz, CDCl;) &: 553 (1H, m, H-3),
5.85 (1H, d, J=100 Hz, H4), 533 (1H, m, H-6),
440 (1H, m, H-16), 0.71 (3H, s, H-18), 092 (3H,
s, H-19, 090 (H, d J=40Hz, H-21), 3.31
(H, ¢ J=110Hz, Hy-26), 341 (1H, m, H,-26),
0.74 (3H, d, J=4.0 Hz, H-27) ppm.

“CNMR (75MHz, CDCl,) & 230 (C-1), 319
(C-2), 1251 (C-3), 1289 (C-4), 1415 (C5), 122.8
(C-6), 337 (C-7), 314 (C-8), 483 (C9), 353 (C-
10), 20.8 (C-11), 398 (C-12), 404 (C-13), 56.7 (C-
14), 318 (C-15), 80.9 (C-16), 62.1 (C-17), 16.4
(C-18), 188 (C-19), 416 (C-20), 145 (C-21),
109.3 (C-22), 31.3 (C-23), 28.8 (C-24), 30.3 (C-
25), 66.8 (C-26), 17.1 (C-27) ppm.

Compound 3 —white neediesMeOH). C,,H,,0;.
[ol3® : -129.8°, 0.1 in CHCL), mp. 204~207°C.
IR (neat): 3270 (free OH), 2930 (aliphatic CH), 1450,
1370 (CH,), 1240, 1170, 1050 (C-0) cm™'. EIMS
(m/z) (rel. int): 414 [M]* ®), 396 (12), 282 (18),
267 (7), 253 (12), 139 (100). 'H-NMR (300 MHz,
CDCL) § 345 (1H, m, H-3), 532 (1H, m, H-6), 440
(1H, m, H-16), 0.74 (3H, s, H-18), 1.01 (3H, s, H-
19), 095 (3H, d, J=40 Hz, H-21), 335 (H, ¢ J=
10 Hz, Hg26), 340 (IH, m, H,-26), 075 (3H,
d, J=40Hz, H27) ppm. “C-NMR (75MHz, CDCl,)
8: 372 (C-1), 316 (C-2), 71.7 (C-3), 423 (C-4),
140.8 (C-5), 1214 (C-6), 32.0 (C-7), 314 (C-8),
50.0 (C-9), 36.6 (C-10), 20.9 (C-11), 39.8 (C-12),
40.3 (C-13), 565 (C-14), 31.8 (C-15), 80.8 (C-16),

62.1 (C-17), 163 (C-18), 194 (C-19), 416 (C-20),
145 (C-21), 1093 (C-22), 314 (C-23), 288 (C-24),
30.3 (C-25), 66.8 (C-26), 17.1 (C-27) ppm.

|42 3 O

Compound 12 ¥WjAje] Fakitel FAZ TLC|
A UV 22 #2] Aok (365 nmyells] BHefds
Vel anisaldehyde-H,SO,% HWHAIA] o) F-e HE
g VERIgITE, BEgt FeClell dAdRke-& vrehdo]
HEd 2492 SRIsIT UV AHE-HA 214,
244, 313 nmeIX2) AFAR aromatic F5IES &
ZaH 1, IR AFEHA 3370 cm oA 4 E
¥ OH, 1680 cm™'e|A] C=0, 1470 cm™I¥ C=
C, 1250 cm™ol|A C-0F ¥QIslo] o)== aromatic
ester 725 ¥¥h= RAo=w FH3I5rE. FABMSe
A mfz 3319042 [M+H]" peak®t 16990149 M+
H-glucose]” peak®. #-A}&o] 33021 dAYS gl
33tk 'HNMRS §4.84°14 kol 73 Hz) glucosyl
anomeric protong IR 1, Fo] BFHe B-
linkage® 3t om, o] ¢4x]9) 'H-NMR$} “*C-
NMRS] chemical shift’} upfield=lo] Uelh}s Ho
2 3] ester 2T 3l Y= TRE FAST
6738 (1H, dd, J=9.0, 1.5Hz, H4), §6.84 (1H, ¢
J=9.0 Hz, H-5), 6734 (1H, dd, J=9.0, 1.5Hz, H-
6)°llA] 3702 aromatic proton3} 53.862] methoxyl
proton, 810.18} phenolic hydroxyl proton®.& ©| 3}
352 1,2,3-trisubstituted aromatic compound ¢S
gt o)) datast “C-NMRel| o) 2} gt
55 assigningdtal o] F3X)'9} vlwsle] com-
pound 12 2-hydroxy-3-methoxybenzoic acid glucose
ester? F331t}. Compound 12 7X|Fel e A&
8 RusE Bl

Compound 2= 9] Rubrte] B2 anisalde-
hyde-H,S0.& 7IH& o Z408 dsglon] R
spectrumolA] C=0v} OH¥= #IF & g9z,
2900 cm™ §-29) A% Fuje] EARE ANF
CH7} &8 BRIsI1T, 1240 em™ ol C-0F, =35t
750 cm ™o H-C=C-HEZ &<Isi3ith. EIMSelM m/
z 39694 VA FIE, miz 324, 282, 267, 253
9] fragmentsSt m/z 1399142 base FIAZ o)=
EX31E spirostan TEYE AFE F YR
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'H-NMR3} 'H-'H COSY % 'H-"C COSYel| 9J3 &
070~510°ﬂ/\'1 4719 -CH39} o 440 (1H, m, H-16)
% 843, §331 (H, 4 /=110 Hz, Hy26)
341 (1H, m, H,26)% spirostan®] 25 49
configuration®] R form}& & 5 QUTEEY) =g}
8533 (1H, m, H-6), 6553 (1H, m, H-3), 85.85
(1H, 4, J=10.0 Hz, H-4)°*2] vinyl proton =
£2 3,5-conjugated double bond TZZF 7P& &
% 98l o] AME UV AFEGN Anet 7t
232 nmelA e Aore & 5 e, olRe
Woodward's ruleoll @& A*.unsaturation 2] 5730}
7% 3P olide] datast C-NMRel| 2jajod 7}
@A 99 v wate
compound 22 A*>-deoxytigogenin ((25R)-spirosta-
3,5-diene) .2 =3}t
M) A AR AL compound 32 IR 2
dEde] ¥z EMSe fragmentatlon g &lo]
compound 2%} W% fARete] FUT 7Y un-
saturated spirostan®d-& AVFE 5= Ut o)
°) A7 'HNMR, “C-NMR data® E3x)'9¢}
B3] compound 3 diosgenin((3B, 25R)-spirost-
5-en-3-0)° & EAERC}. Compound 2= HIES-2
i—rﬂ ﬂu e ¥uEE 230l compound 32
W0 2R WA FuE Bu HE 9o
sapogemn__if‘ A 78, Ragth

HAES assigningshil oF

2 £

MESY AH CHCL #322RE 159
phenolic glycoside & 2% 2] steroidal sapogenin%
selsglon B4EE Auel A o5 4%
2-hydroxy-3-methoxybenzoic acid glucose ester, A
33_deoxytigogenin @ diosgenin® 2 FA3ITE. ol
2-hydroxy-3-methoxybenzoic acid glucose ester +=
AN Ae FE, RusE BdolH A
deoxytigogenin Hdiosgenind- WESolx 22 e
=]+ steroidal sapogenin®|T}.

HAe| e
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