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# B BRI LS Disporum cantoniense WL WA, Tk MMHFIOHHAMAT B, JEHBAOR IR %52
WEWLEH . R MNARS T EBRE 16 MUEEY, 7 %E N SRIRBEW IZ-5-)5 (1), 4-methylene-5-oxopyrrolidine-
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Isolation and identification of chemical constituents from Disporum cantoniense
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Abstract: Objective To study the chemical constituents from Disporum cantoniense. Methods Various column chromatographic
techniques were used to separate and purify the chemical constituents and their structures were elucidated by spectral ananlysis.
Results Sixteen compounds were isolated and identified as 3-maleimide-5-oxime (1), 4-methylene-5-oxopyrrolidine-2- carboxylic
acid (2), thymine (3), adenosine (4), 5'-deoxy-5-methylamino-adenosine (5), ethyl-a-L-rthamnose (6), bergenin (7), 4-hydroxy-
2-methoxyphenyl-6-deoxy-a-L-talopyranoside (8), (—)-epicatechin (9), (6R,9R)-roseoside (10), 3-(4-hydroxy-3,5-dimethoxyphenyl)
propane-1,2-diol (11), 3-hydroxy-5-(p-hydroxyphenyl) pentanoic acid (12), 1-ribityl-2,3-diketo-1,2,3,4-tetrahydro-6,7-dimethyl-quinoxaline
(13), (6S,9R)-vomifoliol (14), 1-(3,4-dihydroxyphenyl)-2-hydroxye-thanone (15), and 1,2-dihydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-
ethane (16). Conclusion Compounds 1, 2, 5—9, and 12—16 are isolated from genus Disporum Salisb. for the first time, and
compounds 1, 2, 5—10, and 12—16 are isolated from this plant for the first time.
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B2 N1 & F(Liliaceae) JJ %771 J& Disporum
Salisb. 1% /i 711 Disporum cantoniense (Lour.)
Merr. 5L EB % Disporum sessile (Thunb.) D. Don.
TR SRZE, A edl. mRH. HKS.
FOORH L W%, PP, TRk, Rrhariin, R
i SR SAEN Y, B huA . BUm. B AL
WA 2 R PER O HAT LA RS o 2 Ll
7RI BTN 1 RAR 25 Bt A R 2 W) A2
WS B e o AR SOk IE T, H R S
WOy FECA MR G SR EY . IRIDTR
RS E BB GW . h T a
RSBy, AF AT AR B, Ak
KX 2 S 75% OISR 2 b (0 38 75 08k 4T
N, ISR A A T S e, L
SE T 16 MEEWRIGH 5350k By K IR e iz -5-
1),
oxopyrrolidine-2-carboxylic acid (2 ) .} [ 1 mg
(thymine, 3). BUEAZ T (adenosine, 4). 5'-deoxy-
5'-methylamino-adenosine (5)+ £.J&-o-L-FR 25 (ethyl-
o-L-thamnose, 6)+ 77135 # (bergenin, 7). 4-FHE-2-
FH 48 3 R 3 -6- it 2 -oi-L- ML T R B (4-hydroxy-
2-methoxyphenyl-6-deoxy-a-L-talopyranoside, 8) .
(-)-RJLAFE [(—)-epicatechin, 9]. (6R,9R)-roseoside
(10). 3-(4-F£3E-3,5- A FE AR ID)- N be-1,2- - F
[3-(4-hydroxy-3,5-dimethoxyphenyl) propane-1,2-diol,
11]. 3-FH-5-(p- 7 JE R 5E)- R [3-hydroxy-
5-(p-hydroxyphenyl) pentanoic acid, 12]. 1-F%H#iE
e -2,3- T -1,2,3,4- PU &L -6,7- . FF L - 1 IR DR
[1-ribityl-2,3-diketo-1,2,3,4-tetrahydro-6,7-dimethyl-
quino xaline, 13]. (6S,9R)-vomifoliol (14). 3,4-—
FE LKL EE [1-(3,4-dihydroxyphenyl)-2-hydroxy-
ethanone, 15] Ml 1,2- " J83E-1-4-F53E-3,5- LK
H)- 4 4¢ [1,2-dihydroxy-1-(4-hydroxy-3,5-dimethoxy-
phenyl)-ethane, 16]. fL&54 1. 2. 5~9. 12~16
NE RN Ty AR, (e 1. 2, 5~
10, 12~16 1 H LK 5 B 1G5
1 XFES5HH

Bruker avance 600 ZUAZ W EHRAL (4 B A & v
AT Triple TOF 5600 4 HE G (3£ H
ABSciex 2] ); EYALA Jighk 78 5k 4% (HA EYALA
2 7]); DHG-9036A MU HLFAH R s WTHIRAR - (LifE
R SE R AT BR A 71D s EL204 HL TR [#540-
Rz A CRifg) A2 UPLC/HPLC:LC-

B3 C 3-maleimide-5-oxime , 4-methylene-5-

XR20 (HABEAT); Agilent 1100 Series 45
IS (SE1H Agilent W] ); Waters 2487 il % ¥AH
itk (52 [ Waters A7) ); MCl-gel CHP20 # /i ( H

S /A DR a1 e i B S SRR vl b SRl
weal, HAh A HTAl .

RS T 2014 4F 4 AR ATME 2T
b, VP e 2 e R e A E AR T
7311 Disporum cantoniense (Lour.) Merr. [1]T-J5ARF!
25, ARAS (WSZ201408) {RAFAEILIEHEE 2y K2E,
2 ERESE

WHREZ M 18 kg, ¥fit, H 75%CREHE 3
W FFX 2 h, GHAREUGR, 98, WBURMRYE 2 0
WK BE NS =R TRKE M, AT HP-20 B 1
WG, 23 HHKA 30% 60%. 95% L VLN,
Wi, T, KGN 570 g+ 30% & BEBE
B7 63 g+ 60% LBFUEIEERAL 72 g A1 95% L I it ¥
7 83 g.

30% S EIR AL R T 63 g, MKW R, &
i, JER EAE TR MCT AR, FHEE-K (10%.
20%- 30%- 40%. 50%) VEARE] 5 N A~E,
W A Zikd i ODS AR, HEE-K (5%.
10%- 20%- 50%) Peflit, F£eifle5 HPLC 4,
LAY 1 (43 mg). 2 (105 mg). 3 (7.7 mg).
11 (2.7 mg). ¥isr C &l & ODS [ AHAE (i,
K (10%- 20%-. 30%) Vel TRkl
HPLC #4, B4a 5 (1.5 mg). 8 (4.5 mg).
W D &bk ODS ARFE (S, FEE-7K (10%-
20%-. 30%) YL, PPl A HPLC &, 15
th&5Y 4 (38 mg). 6 (1.7 mg). 7 (43 mg). 15
(1.8 mg). 16 (1.4 mg). ¥isr E &idHJE ODS
AR, HE-K (10%. 20%. 30%. 50%) ¥t
Jit, PRZeEE LH-20, FIEE-7K (0 1 100—~100 : 0)
BREEVERR, 482148 HPLC H4%, L& 9(3.2
mg). 10 (12 mg). 12 (113 mg). 13 (8 mg). 14
(5.1 mg)o
3 HM%E

& 1: gk CREE, mp 170~172 C.
ESI-MS m/z: 127 [M+H] . 'H-NMR (600 MHz,
DMSO-dg) 6: 11.00 (1H, brs, NH), 10.61 (1H, brs,
N-OH), 7.25 (1H, d, J = 0.9 Hz, H-4), 1.71 (3H, d, J =
1.08 Hz, -CH3); "C-NMR (150 MHz, DMSO-d;) d:
165.4 (C-2), 151.9 (C-5), 138.2 (C-4), 108.1 (C-3),
12.2 (-CHy)o Lh %0 5 cipaos e A —5, %
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WA 2: E‘f@jﬁf&ﬁ/ﬁﬁf{ (HEE), mp>200
‘C. ESI-MS m/z: 142 [M+H] . 'H-NMR (600 MHz,
DMSO-dg) 6: 8.47 (1H, brs, NH), 5.71 (1H, t, J =
2.8 Hz, =CH), 5.33 (1H, t, J = 2.7 Hz, =CH), 4.13
(1H, dd, J = 9.3, 3.3 Hz, H-5), 3.12 (1H, m, H-4), 2.55
(1H, m, H-4); “C-NMR (150 MHz, DMSO-d;) §:
174.4 (C-2), 169.5 (C-6), 139.6 (C-3), 115.1 (C-7),
52.1 (C-5), 30.5 (C-4). LA b3l 5 scikdraat A —
H, MEEEMEY) 2 4 4-methylene-5-oxopyrrolidine-
2-carboxylic acid.

) 3: Eé%‘*(ﬁﬁ@ﬁx mp 184~186 C.
ESI-MS m/z: 127 [M+H] . 'H-NMR (600 MHz,
DMSO-d) 6: 7.25 (1H, s, H-6), 1.73 (3H, s, 5-CH;):
BC-NMR (150 MHz, DMSO-d;) &: 165.4 (C-4), 151.9
(C-2), 138.2 (C-6), 108.1 (C-5), 12.2 (-CH3). LA L%k
5 ScikIpE! PR 8, M et A 3
JIREIE

&Y 4: FERAR CREE, mp 234~236 C.
ESI-MS m/z: 268 [M+H]". 'H-NMR (600 MHz,
DMSO-dg) d: 8.36 (1H, s, H-2), 8.14 (1H, s, H-8),
7.36 (2H, s, -NH,), 5.88 (1H, d, J = 6.2 Hz, H-1"), 4.61
(1H, t, J = 6.1 Hz, H-2'), 4.15 (1H, q, J = 3.2 Hz,
H-3'), 3.97 (1H, q, J = 3.2 Hz, H-4"), 3.67 (1H, m,
H-5'a), 3.55 (1H, m, H-5'b); “C-NMR (150 MHz,
DMSO-dg) 6: 156.6 (C-6), 152.8 (C-2), 149.5 (C-4),
140.3 (C-8), 119.8 (C-5), 88.3 (C-1'), 86.3 (C-4"), 73.9
(C-2"), 71.1 (C-3"), 62.1 (C-5") L 454 5 Sk
B8, WEEEY 4 N RES T,

WA 5: ToEMRY CREED, ESI-MS m/z: 281
[M+H]". 'H-NMR (600 MHz, DMSO-ds) 6: 8.36
(1H, s, H-2), 8.15 (1H, s, H-8), 5.92 (1H, d, J = 5.2
Hz, H-1'), 4.76 (1H, m, H-2"), 4.26 (1H, m, H-3"), 3.06
(1H, dd, J=13.2, 2.9 Hz, H-5"), 2.56 (3H, s, N-CH;):
BC-NMR (150 MHz, DMSO-d;) d: 156.5 (C-6), 153.1
(C-4), 149.6 (C-2), 140.6 (C-8), 119.7 (C-5), 88.6
(C-1"), 783 (C-4"), 73.6 (C-2'), 73.2 (C-3'), 58.0
(C-5"), 39.4 (N-CH3). DA %5 5 Seikapas " e A —
B, WEEWEY 5 A 5-deoxy-5"-methylamino-
adenosine.

AW 6: TLEIMARY) CHEE), ESI-MS m/z: 193
[M+H]". 'H-NMR (600 MHz, DMSO-ds) 6: 4.53
(1H, d, J= 1.2 Hz, H-1), 3.16 (1H, m, H-3), 3.50 (1H,

m, H-5), 1.12 (6H, m, 2 X -CHs); "C-NMR (150 MHz,
DMSO-dg) 6: 100.2 (C-1), 72.5 (C-5), 71.2 (C-2), 71.0
(C-4), 68.8 (C-3), 62.2 (C-7), 18.3 (C-6), 15.5 (C-8).
DL $ds 5 ScmksoE AR 8, M et A 6
N -a-L-F Ak

WEW 7. AEMAK (FED, mp 133.0~133.4
‘C. ESI-MS m/z: 327 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) d: 7.01 (1H, s, H-7), 4.97 (1H, d, J = 10.2
Hz, 11-OH), 3.77 (3H, s, 9-OCH3), 3.98 (1H, t, J=
9.8 Hz, H-4a), 3.85 (1H, d, J = 10.3 Hz, H-11), 3.58
(1H, t, J= 8.8 Hz, H-3), 3.17 (1H, t, J = 8.8 Hz, H-3);
BC-NMR (150 MHz, DMSO-dq) d: 163.8 (C-5), 151.4
(C-7), 148.5 (C-9), 1413 (C-8), 118.5 (C-6), 116.2
(C-10), 109.8 (C-6a), 82.1 (C-1), 80.2 (C-4), 74.1
(C-3), 72.5 (C-10a), 71.1 (C-2), 61.5 (C-10b),
59.7(-OCHs). Lh_E%d 5 ScirpiE ! A —5,
BB T A AR,

&) 8: ToEImARY) CFREE), ESI-MS m/z: 285
[M—H] . 'H-NMR (600 MHz, DMSO-ds) 6: 6.82
(1H, d, J= 8.7 Hz, H-6), 6.50 (1H, d, J = 2.7 Hz, H-3),
6.42 (1H, dd, J = 8.7, 2.8 Hz, H-5), 5.15 (1H, s, H-1"),
3.78 (3H, s, -OCHs), 1.12 (3H, d, J = 6.0 Hz, H-6');
BC-NMR (150 MHz, DMSO-dq) 5: 151.0 (C-4), 147.7
(C-2), 143.4 (C-1), 113.6 (C-6), 107.2 (C-5), 105.7
(C-17), 99.6 (C-3), 72.3 (C-4"), 70.9 (C-2"), 70.7 (C-5"),
69.7 (C-3"), 56.6 (-OCHs), 18.3 (C-6"). LI E¥i#i 53¢
BRIRE AR 8, MU e 8 N 4-FRdE-2-
FH A DR 36~ I 4 -0 LML T AR Y

WEW9: W Em AR (FHED, mp 244~246
‘C. ESI-MS m/z: 289 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) 6: 6.89 (1H, s, H-2'), 6.67 (2H, m, H-5',
6'), 5.90 (1H, m, H-6), 5.72 (1H, m, H-8), 4.72 (1H,
m, H-2), 4.01 (1H, m, H-3); “C-NMR (150 MHz,
DMSO-ds) d: 156.5 (C-7), 156.2 (C-5), 155.7 (C-8a),
144.5 (C-3', 4", 130.6 (C-1'), 117.9 (C-6"), 114.9
(C-5"), 114.7 (C-2"), 98.4 (C-4a), 95.0 (C-6), 94.0
(C-8), 78.0 (C-2), 64.9 (C-3), 28.2 (C-4). LA F%i¥z 5
SCRARE A S, WA 9 (-)-#KIL

& 10: ATk AR (FEL, ESI-MS m/z: 385
[M—H] . 'H-NMR (600 MHz, DMSO-ds) &: 5.71
(1H, m, H-2), 4.17 (1H, d, J = 7.6 Hz, H-6b), 2.41
(1H, d, J = 16.5 Hz, H-4b), 2.01 (1H, d, J = 16.5 Hz,
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H-4a), 1.81 (3H, s, H-13), 1.18 (3H, d, J = 5.9 Hz,
H-10), 0.94 (3H, s, H-11); "“C-NMR (150 MHz,
DMSO-dg) 6: 197.8 (C-3), 164.4 (C-1), 133.7 (C-8),
130.7 (C-7), 126.1 (C-2), 101.3 (C-1'), 78.3 (C-6),
77.2 (C-3', 5", 75.0 (C-9), 74.1 (C-2"), 70.4 (C-4"),
61.5 (C-6), 49.8 (C-4), 41.3 (C-5), 24.5 (C-12), 23.4
(C-11), 21.3 (C-10), 19.3 (C-13). LA %k 55 SCikd
EWIEAR -8, W% E AW 10 (6RIR)-
roseoside.

&Y 11 KRR (FEL, mp 105~107
‘C. ESI-MS m/z: 227 [M—H] . 'H-NMR (600 MHz,
DMSO-ds) o: 6.45 (1H, s, H-2, 6) 3.72 (6H, s,
-OCHj3), 2.64 (1H, d, J = 13.5 Hz, H-7b), 2.43 (1H, d,
J=13.5Hz, H-7a); “C-NMR (150 MHz, DMSO-dj)
5 147.6 (C-3, 5), 133.5 (C-4), 129.5 (C-1), 106.7
(C-2, 6), 72.6 (C-8), 65.3 (C-9), 55.9 (-OCH3), 39.9
(C-7)o LALHd 5 SCiRpE PO A —5, W et
W1y 3-(4-FR3E-3,5- T AL RkE-1,2-
—WE.

tEY 12: LA CFED, mp 151~152 C,
ESI-MS m/z: 209 [M—H] . 'H-NMR (600 MHz,
DMSO-dg) 6: 6.98 (2H, d, J = 8.3 Hz, H-2, 6), 6.67
(2H, d, J = 8.3 Hz, H-3, 5), 3.8 (1H, m, H-9), 2.58
(1H, m, H-10a), 2.32 (2H, m, H-7), 2.27 (1H, m,
H-10b), 1.62 (2H, m, H-8); "C-NMR (150 MHz,
DMSO-dg) 6: 173.2 (C-11), 155.3 (C-1), 132.4 (C-3, 5),
129.3 (C-4), 115.1 (C-2, 6), 66.6 (C-9), 42.8 (C-8), 39.5
(C-10),30.3 (C-7)o LA Xt 5 ek SeA s,
WS EY) 12 0 38 IE-5-(p-FR 3RO )- I -

AW 13: ik CFRE, mp 259~261 C.
ESI-MS m/z: 325 [M+H] . 'H-NMR (600 MHz,
DMSO-dy) 6: 7.33 (1H, s, H-11), 6.92 (1H, s, H-12),
2.22 (1H, s, H-5), 2.19 (1H, s, H-8), 4.52 (1H, m,
H-1'), 4.05 (2H, m, H-1', 3"), 3.55 (2H, m, H-4', 5');
BC-NMR (150 MHz, DMSO-dq) J: 156.2 (C-2), 154.2
(C-3), 131.7 (C-6), 131.4 (C-7), 125.3 (C-9), 123.8
(C-10), 117.0 (C-8), 116.5 (C-5), 74.0 (C-3'), 73.2
(C-4"), 68.6 (C-2'), 63.9 (C-5'), 45.0 (C-1), 19.7
(C-11"), 19.2 (C-12")o LA 5 5 Sk e A —
;, WEEEY 13 O 1R EE-2,3- 2 i-1,2,
3,4-PU-6,7-— F - Rk

&Y 14: O (B CEED, mp 112~
114 °C. ESI-MS m/z: 223 [M—H] . "H-NMR (600

MHz, CH;0D) 6: 5.89 (1H, brs, H-4), 5.84 (1H, dd,
J=15.7, 4.8 Hz, H-8), 5.80 (1H, d, J = 15.7 Hz, H-7),
433 (1H, m, H-9), 2.48 (1H, d, J = 17.0 Hz, H-2b),
2.16 (1H, d, J = 17.0 Hz, H-2a), 1.93 (3H, d, J = 0.7
Hz, H-13), 1.25 (3H, d, J = 6.1 Hz, H-10), 1.06 (3H, s,
H-11), 1.03 (3H, s, H-12); “C-NMR (150 MHz,
CH;0D) &: 201.3 (C-3), 167.5 (C-5), 137.1 (C-8),
130.1 (C-7), 127.3 (C-4), 80.1 (C-6), 68.8 (C-9), 50.9
(C-2), 42.6 (C-1), 24.6 (C-12), 24.0 (C-11), 23.6
(C-10), 19.7 (C-13)0 LA ¥ 5 Scikf g > e A —
H, Mt B 14 5 (6S,9R)-vomifoliol.

tE 15 kY (FED, ESI-MS m/z:
167 [M—H] . 'H-NMR (600 MHz, DMSO-d) : 7.32
(1H, s, H-2), 7.30 (1H, d, J = 8.9 Hz, H-6), 6.81 (1H,
d, J= 8.5 Hz, H-5), 3.76 (2H, m, H-8); *C-NMR (150
MHz, DMSO-dg) &: 197.6 (C-7), 151.3 (C-4), 145.7
(C-3), 126.7 (C-1), 121.1 (C-6), 115.6 (C-5), 114.9
(C-2), 65.1 (C-8). LA I Hiedhs 15 Sk i 5L A —5L,
WS EAL B 15 O 3,4- R IEOREE R

& 16: iRy (HEE), ESI-MS mi/z:
213 [M—H] . 'H-NMR (600 MHz, DMSO-dq) 6: 6.46
(2H, s, H-2), 3.73 (6H, s, 3, 5-OCHj); *C-NMR (150
MHz, DMSO-dg) 6: 148.4 (C-3, 5), 134.0 (C-4), 130.0
(C-1), 107.1 (C-2, 6), 73.1 (C-7), 65.7 (C-8), 56.3
(-OCH3). L E%ds b5 Sciapig > e A —5, W%
EWAY) 16 4 1,2- 38 3E-1-(4-F25E-3,5- LR
)-8

S 30k
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