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Chemical constituents from Scilla scilloides
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Abstract: Objective To study the chemical constituents from Scilla scilloides. Methods The chemical constituents were isolated
and purified by column chromatography and their structures were identified by spectral data. Results Eighteen compounds were
isolated from S. scilloides. Their structures were identified as scillascillin (1), 2-hydroxy-7-O-methylscillascillin (2),
4’-demethyleucomin (3), 5-hydroxy-7-methoxy-3-(4-hydroxybenzylidene) chroman-4-one (4), 4'-demethyl-3, 9-dihydroeucomin (5),
3'-hydroxy-3, 9-dihydroeucomin (6), 8-O-demethyl-7-O-methyl-3, 9-dihydropunctatin (7), apigenin (8), luteolin (9), chrysoeriol (10),
3-dehydro-15-deoxoeucosterol (11), 15-deoxoeucosterol (12), 4-allylpyrocatechol (13), norlichexanthone (14), drimiopsin C (15),
6-feruloylcatalpol (16), catalposide (17), and specioside (18). Conclusion Iridoids (16—18) are isolated from the genus Scilla L. for
the first time. Compounds 4, 7—10, and 13—18 are isolated from the plants of this genus for the first time.
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), WAk g gy, EEM TR0
Uy LSO EVR S, RO RAT IEMEILAERT, W
R 4 BT, TS AERT AR AL 2, IF
HOR LSO vh A 27 By . B R ) AR
P, 4L i RS R R . =
il S IR SR ARME RS0,y — Dt
FOREHYM By, TR R B85 2 W]
WL AR IS PR ) PR, AN S IGR 4 A ) LI AL 27
RO AT T ARG, AT 95% L BEHE I
P Iy BRI T 18 AMEGY, 4l 4 R AR AL
% (scillascillin, 1), 2-F8%5-7-0- FIE4 & LR
(2-hydroxy-7-O-methylscillascillin, 2). 4'-demethyl-
eucomin (3). 5-FRIL-7-HIA(JE-3-(4-F2 AL K H
) AR -4-H [5-hydroxy-7-methoxy-3-(4-hydroxy-
benzylidene) chroman-4-one, 4]. 4'-demethyl-3, 9-
dihydroeucomin (5). 3'-hydroxy-3, 9-dihydroeucomin
(6). 8-O-demethyl-7-O-methyl-3, 9-dihydropunctatin
(7). /3% % (apigenin, 8). KFEH Z (luteolin, 9).
G253 % (chrysoeriol, 10). 3-fi&(-15-Me A0 A]
il (3-dehydro-15-deoxoeucosterol, 11). 15-Jli%
JUR Bl (15-deoxoeucosterol, 12). 4-4i N3k L7
1%y (4-allylpyrocatechol, 13). norlichexanthone (14).
drimiopsin C(15). 6-i ZL A i% ( 6-feruloylcatalpol,
16). ¥4 (catalposide, 17). # &M (specioside,
18). (&Y 4. 7~10 LS 13~18 A E IR
ZEEY AR EIONGA) s oy BT E)
WIETERE R G (16~18)
1 NESH

Bruker AM—400 MHz A1 Bruker DRX—500
MHz #3615 ;s Bruker HCT Esquire 3000 ¥
FHETE/ TS A A Biichi o M i) 4 11 & 48
(MPLC); Agilent 1200 =80 AH 4 1154;  Biichi
gt 7 kA SHB—3 A2 I R
THAEARTHEAF]D; ZF—1 B =AM (1
IR RFIOAT R 2A 7] AR5 (80~100.200~
300 H, H&EMEMAIRARD, Sephadex LH-20
(¥ Amersham Biosciences A 7)), RP;g (40~63
um, fE[E Merck A ); MCI GEL (CHP 20P, H
PNEE 1/ NTIDR

AL AR 2009 4F 8 IR T oS, Y
FH P R B B AT ST R AIE 9 0L S o
ERHEMLIA) Scilla scilloides (Lindl.) Druce, FEi
PRA(BBPO208) ik A7-7E 2 B VG ) AL HARAT PR A ]

2 RES5SE

R4 LA R0 K H 95% Tl L1 2 42
B3k, BR3d, 1551491936 gi2E, LM
ko es, DUAahmE- I ERiS 10 B (Fr. 1~
100, Fr. 3 CAylEE-ARE 90 @ 10) 248 BRERFEE
B AR 95 ¢ 5) 454 Sephadex LH-20 (&
fi-FHEE 1D D A331EEY 1 (323 mg). 3 (45 mg).
4 (12mg); Fr.4 CayhmE- AN 85 1 15) &Sk
AT (R -FEE 100 @ 0—95 1 5), 4% TLC
4ty Sephadex LH-20 (Zf-HEE 11 1D H214LA
Y12 (179 mg). 5 (1221 mg). 6 (253 mg). 11 (181
mg); Fr. 5 CAhlE- Al 80 © 20) GRERA I (f7
TP 90 ¢ 10). Sephadex LH-20C & 1i- 1 1 :
1 YR BB S 7(47 mg) .8(24 mg).
9 (22mg). 12 (474mg); Fr.6 CLiymk-uf 70
30) ZAERAE A CaRU-FEE 90 110D, Hil# TLC.
Sephadex LH-20 CFHPEE-S(15 1 & 1) 4557 B35
& 10 (7mg). 13 (193 mg). 14 (45mg). 15
(116 mg). Fr.7 CfiyE-A 50 : 500 Hr&ERE
FERCHE (O (G- 85 © 15). Sephadex LH-20
(HEE-E0 10 1), RPg iy OK-HEE 85 1 15) 44
& 16 (29 mg). 17 (55mg). 18 (14 mg).

3 Mm% E

Ew 1. A A. '"HNMR (500 MHz,
DMSO-ds) : 12.05 (1H, s, 5-OH), 10.98 (1H, brs,
OH-7), 6.86 (1H, s, H-2'), 6.68 (1H, s, H-5"), 5.93
(1H, d, J = 2.0 Hz, H-8), 5.92 (2H, s, O-CH,-0), 5.90
(1H, d, J = 2.0 Hz, H-6), 4.61 (1H, d, J = 11.5 Hz,
H-2a), 4.51 (1H, d, J = 11.5 Hz, H-2b), 3.31 (1H, d,
J =13.5 Hz, H-9a), 3.02 (1H, d, J = 13.5 Hz, H-9b);
BC.NMR (125 MHz, DMSO-dy) &: 72.8 (C-2), 52.8
(C-3), 195.8 (C-4), 100.9 (C-4a), 163.9 (C-5), 96.1 (C-6),
166.7 (C-7), 94.9 (C-8), 163.0 (C-8a), 35.2 (C-9), 134.6
(C-1'), 105.7 (C-2'), 146.6 (C-3"), 147.8 (C-4"), 104.1
(C-5"), 135.5 (C-6"), 100.0 (O-CH,-0). &% 5 ik
i, MR 1 AL,

&Y 2. Ak K. 'TH-NMR (500 MHz,
DMSO-dq) d: 11.92 (1H, s, 5-OH), 7.92 (1H, d, J=5.5
Hz, 2-OH), 6.86 (1H, s, H-2"), 6.47, 6.66 (1H, s, H-5),
6.12 (1H, d, J= 2.5 Hz, H-6), 6.08 (1H, d, J = 2.5 Hz,
H-8), 5.90 (2H, s, O-CH,-0), 5.66 (1H, d, J = 5.5 Hz,
H-2), 3.80 (3H, s, OCH3), 3.29, 3.09 (2H, d, J = 13.5
Hz, H-9); ""C-NMR (125 MHz, DMSO-d) J: 103.3
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(C-2), 57.8 (C-3), 195.3 (C-4), 100.5 (C-4a), 163.4
(C-5), 96.0 (C-6), 166.8 (C-7), 99.0 (C-8), 159.7,
159.8 (C-8a), 31.1, 36.5 (C-9), 133.4 (C-1'), 105.7
(C-2'), 146.7 (C-3"), 147.9 (C-4"), 105.2 (C-5"), 135.6
(C-6'), 100.0 (O-CH,-0). _I-iR¥5ifs 5 ek i — 5™,
M AW 2 4 252 0E-7-O- L4 L% .

&Y 3. WA A. 'THNMR (500 MHz,
DMSO-dg) d: 12.85 (1H, s, 5-OH), 10.88 (1H, brs,
7-OH), 10.15 (1H, brs, 4-OH), 7.66 (1H, s, H-9), 7.31
(2H, d, J = 8.5 Hz, H-2, 6'), 6.87 (2H, d, J = 8.5 Hz,
H-3', 5'), 5.89 (1H, d, J = 2.0 Hz, H-6), 5.85 (1H, d,
J = 2.0 Hz, H-8), 5.33 (2H, d, J = 1.3 Hz, H-2);
BC-NMR (125 MHz, DMSO-d;) 6: 67.2 (C-2), 126.1
(C-3), 1843 (C-4), 101.7 (C-4a), 164.4 (C-5), 96.2
(C-6), 166.8 (C-7), 94.8 (C-8), 161.9 (C-8a), 136.6
(C-9), 124.7 (C-1"), 132.8 (C-2'), 115.8 (C-3"), 159.4
(C-4"), 115.8 (C-5"), 132.8 (C-6"). _Fik%#s 55 iRk
W2, %S 3 4 4-demethyleucomin.

&Y 4: B AK. 'HINMR (500 MHz,
DMSO-dg) : 12.83 (1H, s, 5-OH), 10.21 (1H, s,
4-OH), 7.69 (1H, s, H-9), 7.33 (2H, d, J = 8.5 Hz,
H-2', 6), 6.87 (2H, d, J = 8.5 Hz, H-3', 5'), 6.09 (1H,
d, J=2.0 Hz, H-6), 6.05 (1H, d, J = 2.0 Hz, H-8), 5.38
(2H, d, J= 1.0 Hz, H-2), 3.78 (3H, s, -OCH3). _Li&%k
P scwkaiE 8", M a W 4l 5-Fk-T-
FHAJE-3-(4-FR R AL ) €8 )i -4- 1

&Y 5. AEKA. 'THNMR (400 MHz,
DMSO-dg) 6: 12.16 (1H, s, 5-OH), 10.78 (1H, brs,
7-OH), 9.27 (1H, brs, 4-OH), 7.01 (2H, d, J = 8.5 Hz,
H-2', 6), 6.68 (2H, d, J = 8.5 Hz, H-3, 5'), 5.86 (1H,
s, H-6), 5.84 (1H, s, H-8), 4.23 (1H, dd, J = 11.4, 4.4
Hz, H-2a), 4.05 (1H, dd, J = 11.4, 7.9 Hz, H-2b), 2.99
(1H, dd, J = 13.8, 4.9 Hz, H-9a), 2.93 (1H, dddd, J =
9.7,7.9,4.9, 44 Hz, H-3), 2.57 (1H, dd, J=13.8, 9.7
Hz, H-9b); "*C-NMR (100 MHz, CD;COCD3) 5: 69.3
(C-2), 46.2 (C-3), 197.9 (C-4), 101.7 (C-4a), 164.8
(C-5), 95.4 (C-6), 168.2 (C-7), 94.8 (C-8), 163.7
(C-8a), 31.8 (C-9), 129.3 (C-1'), 130.4 (C-2'), 115.7
(C-3"), 156.4 (C-4"), 115.7 (C-5"), 130.4 (C-6'). ik
Hys 5 ok iE -8, Mt Em s oA
4'-demethyl-3, 9-dihydroeucomin.

& 6: AHA. 'HINMR (500 MHz,
DMSO-dg) d: 12.16 (1H, s, 5-OH), 10.82 (1H, brs,

7-OH), 8.92 (1H, brs, 3'-OH), 6.82 (1H, d, J= 8.3 Hz,
H-5'), 6.64 (1H, brs, H-2"), 6.59 (1H, brd, J = 8.3 Hz,
H-6'), 5.86 (1H, s, H-6), 5.85 (1H, s, H-8), 4.23 (1H,
dd, J=11.4, 4.1 Hz, H-2a), 4.06 (1H, dd, J = 11.4, 8.0
Hz, H-2b), 3.72 (3H, s, -OCHs), 2.97 (1H, m, H-9a),
2.94 (1H, m, H-3), 2.54 (1H, m, H-9b); *C-NMR (125
MHz, DMSO-ds) &: 68.9 (C-2), 45.5 (C-3), 197.7 (C-4),
101.3 (C-4a), 163.8 (C-5), 95.9 (C-6), 166.6 (C-7), 94.7
(C-8), 162.8 (C-8a), 31.3 (C-9), 130.6 (C-1), 116.3
(C-2'), 1463 (C-3"), 146.4 (C-4"), 112.4 (C-5'), 119.6
(C-6'), 55.7 (-OCH3). k¥ 5 e —a", %
YA 6 4 3'-hydroxy-3, 9-dihydroeucomin.

&Y 7. Ak K. 'TH-NMR (500 MHz,
DMSO-dg) &: 11.80 (1H, s, 5-OH), 9.29 (1H, s,
4'-OH), 8.22 (1H, s, 8-OH), 7.02 (2H, d, J = 8.4 Hz,
H-2', 6'), 6.68 (2H, d, J = 8.4 Hz, H-3', 5'), 6.18 (1H,
s, H-6), 4.26 (1H, dd, J = 11.3, 4.2 Hz, H-2a), 4.09
(1H, dd, J = 11.4, 7.7 Hz, H-2b), 3.81 (3H, s, -OCHs),
2.99 (1H, dd, J = 13.5, 5.4 Hz, H-9a), 2.95 (1H, dddd,
J=923,7.7,5.4, 42 Hz, H-3), 2.59 (1H, dd, J = 13.5,
9.3 Hz, H-9b). bib¥dh s ik 5", %
EWEY 7 N 8-O-demethyl-7-O-methyl-3, 9-
dihydropunctatin,

WL 8: BB CHEED . 'H-NMR (500 MHz,
DMSO-dg) 6: 12.96 (1H, s, 5-OH), 10.85 (1H, brs,
7-OH), 10.37 (1H, brs, 4-OH), 7.92 (2H, d, J = 8.4
Hz, H-2', 6), 6.91 (2H, d, J = 8.4 Hz, H-3', 5'), 6.78
(1H, s, H-3), 6.47 (1H, s, H-8), 6.18 (1H, s, H-6);
BC-NMR (125 MHz, DMSO-dq) J: 163.8 (C-2), 102.6
(C-3), 181.8 (C-4), 103.7 (C-4a), 161.1 (C-5), 98.8
(C-6), 164.1 (C-7), 94.0 (C-8), 157.3 (C-8a), 121.3
(C-1'), 128.4 (C-2'), 116.8 (C-3"), 161.5 (C-4"), 116.8
(C-5"), 128.4 (C-6') ik ¥dfs b5 Sciihaia — a5,
e A 8 MR

WEW 9: A5 (BEIR 1) . 'H-NMR (500
MHz, DMSO-dg) &: 12.97 (1H, s, 5-OH), 10.84 (1H,
brs, 7-OH), 9.41, 9.43 (% 1H, brs, 3/, 4-OH), 7.40
(1H, dd, J = 8.3, 2.0 Hz, H-6'), 7.38 (1H, d, J = 2.0
Hz, H-2"), 6.87 (1H, d, J = 8.3 Hz, H-5"), 6.67 (1H, s,
H-3), 6.43 (1H, s, H-8), 6.18 (1H, s, H-6); *C-NMR
(125 MHz, DMSO-dg) &: 164.0 (C-2), 103.0 (C-3),
181.7 (C-4), 103.8 (C-4a), 161.6 (C-5), 98.9 (C-6),
164.2 (C-7), 93.9 (C-8), 157.4 (C-8a), 119.1 (C-1),
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113.5 (C-2"), 145.8 (C-3"), 149.8 (C-4"), 116.1 (C-5),
121.7 (C-6').  Fi ¥t b5 soikdias— 55, ke
WEY 9 ARBERZR.

e 10: #EEHT (FED. "H-NMR (400
MHz, DMSO-d) o: 12.96 (1H, s, 5-OH), 10.84 (1H,
brs, 7-OH), 9.97 (1H, brs, 4'-OH), 7.55 (1H, dd, J =
8.5, 2.1 Hz, H-6'), 7.54 (1H, d, J = 2.0 Hz, H-2'), 6.92
(1H, d, J = 8.5 Hz, H-5'), 6.89 (1H, s, H-3), 6.50 (1H,
s, H-8), 6.18 (1H, s, H-6); "“C-NMR (100 MHz,
DMSO-dg) d: 163.6 (C-2), 103.2 (C-3), 181.8 (C-4),
103.7 (C-4a), 161.4 (C-5), 98.8 (C-6), 164.1 (C-7),
94.0 (C-8), 157.3 (C-8a), 121.5 (C-1"), 110.2 (C-2"),
148.0 (C-3"), 150.7 (C-4"), 115.7 (C-5"), 120.3 (C-6"),
55.9 (-OCH3). ik¥icdis b5 scmidiis—80", %
ENEY) 10 KRR .

&y 11: A K. 'HINMR (500 MHz,
CsDsN) ¢: 0.93 (3H, s, H-18), 1.03 (3H, d, J = 6.6 Hz,
H-21), 1.04 (3H, t, J = 7.3 Hz, H-26), 1.28 (3H, s,
H-19), 1.48 (3H, s, H-30), 1.50 (3H, s, H-32), 1.40
(1H, t, J = 10.4 Hz, H-12a), 1.48 (1H, overlapped,
H-1a), 1.57~1.82 (6H, overlapped, H-5, 6, 15, 16a),
1.91 (1H, m, H-1pB), 1.94~2.13 (6H, overlapped, H-7,
11, 12b), 2.19 (1H, m, H-20), 2.35~2.45 (2H,
overlapped, H-2, 16b), 2.52 (2H, q, J = 7.3 Hz, H-25),
2.86 (1H, td, J = 14.3, 5.8 Hz, H-2B), 3.85 (1H, d, J =
10.9 Hz, H-31), 4.41 (1H, d, J= 10.9 Hz, H-31), 4.62
(1H, dd, J=10.4, 7.4 Hz, H-23), 6.23 (1H, brs, OH),
IRHH 5 Sk aRE — 8, MR A Y 11 0k 3-
JIid - 15- T S8 G 7T S 1

E 12: A A. 'H-NMR (400 MHz,
CDCl;) ¢: 0.89 (3H, s, H-18), 0.94 (3H, s, H-19), 1.05
(3H, d, J = 7.2 Hz, H-21), 1.06 (3H, t, J = 7.4 Hz,
H-26), 1.22 (3H, s, H-32), 1.24 (3H, s, H-30), 1.22
(2H, overlapped, H-la, 5), 1.31 ~ 1.47 (3H,
overlapped, H-12a, 15), 1.64 (2H, overlapped, H-6),
1.70~1.86 (5H, overlapped, H-7, 11, 12b), 1.91~
2.12 (6H, overlapped, H-2, 16, 20), 2.13~2.26 (2H,
overlapped, H-22), 2.55 (2H, q, J = 7.4 Hz, H-25),
2.62 (1H, d, J = 3.9 Hz, 3-OH), 2.90 (1H, dd, J = 8.8,
2.2 Hz, 31-OH), 3.34 (1H, t, J = 9.4 Hz, H-31), 3.46
(1H, m, H-3), 4.24 (1H, dd, J= 11.0, 2.2 Hz, H-31), 4.53
(1H, dd, J=10.7, 7.4 Hz, H-23), _FiR¥di 5 SCikdiiE
— 30, A A 12 15 AR T T S

WA 13 LEMIRY. 'TH-NMR (400 MHz,
CDCl3) 6: 3.27 (2H, d, J = 6.6 Hz, H-1'), 5.04 (1H, d,
J=19.9 Hz, H-3"), 5.06 (1H, d, J = 16.7 Hz, H-3"), 5.47
(2H, brs, -OH), 5.93 (1H, ddt, J = 16.7, 9.9, 6.6 Hz,
H-2'), 6.63 (1H, dd, J = 8.1, 1.8 Hz, H-5), 6.72 (1H, d,
J=1.8 Hz, H-3), 6.80 (1H, d, J = 8.1 Hz, H-3), it
$od 5 ScmkaioE — 2, MOS A 13 4-0
[RE IR

&Y 14: K K. '"HINMR (400 MHz,
DMSO-dg) 8: 2.70 (3H, s, H-11), 6.10 (1H, d, J=2.0 Hz,
H-2), 6.25 (1H, d, J = 2.0 Hz, H-4), 6.62 (1H, d, J= 1.8
Hz, H-7), 6.63 (1H, d, J= 1.8 Hz, H-5). _FiR¥dE 5
ik 27, WMOSE A 14 2 norlichexanthone.

WEY 15 kK. 'H-NMR (500 MHz,
DMSO-dg) d: 2.70 (3H, s, H-11), 3.71 (3H, s, OCH3),
6.34 (1H, s, H-4), 6.62 (2H, s, H-5, 7), 13.50 (1H, s,
1-OH); “C-NMR (125 MHz, DMSO-dy) &: 154.6
(C-1), 130.6 (C-2), 158.0 (C-3), 93.3 (C-4), 151.8
(C-4a), 100.5 (C-5), 163.0 (C-6), 116.3 (C-7), 142.8
(C-8), 110.6 (C-8a), 181.9 (C-9), 102.4 (C-9a), 159.0
(C-10a), Fik%dh 5 o —5"™, Moseth s
Y115 24 drimiopsin C.

WwEY 16: Pk K. 'H-NMR (400 MHz,
CD;0D) 6: 5.16 (1H, d, J = 8.8 Hz, H-1), 6.37 (1H, d,
J =59 Hz, H-3), 4.98 (1H, dd, J = 6.0, 4.0 Hz, H-4),
2.60 (1H, m, H-5), 5.02 (1H, d, J = 7.3 Hz, H-6), 3.70
(1H, brs, H-7), 2.60 (1H, m, H-9), 3.83 (1H, d, J =
13.3 Hz, H-10a), 4.17 (1H, d, J = 13.3 Hz, H-10b),
3.89 (3H, s, -OCH3), 4.79 (1H, d, J = 8.0 Hz, H-1"),
3.20~3.44 (4H, m, H-2', 3', 4', 5'), 3.65 (1H, dd, J =
11.9, 6.3 Hz, H-6a), 3.92 (1H, dd, J = 11.9, 2.0 Hz,
H-6'b), 7.21 (1H, d, J = 1.8 Hz, H-2"), 7.10 (1H, dd,
J=28.2,1.8 Hz, H-5"), 6.80 (1H, d, J = 8.2 Hz, H-6"),
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