» 3378 ¢ ¢ % Chinese Traditional and Herbal Drugs #8551 3% # 138 202047 B

MM B FER TR

'%'X‘ ;5 1,2, g‘g-;lp_—iﬁ 3, —;{—FE]H}] 1,2, %}ﬁ,l’é’a 1,2, éﬂ ‘J;—'_}‘L 1,2*, ﬁ?[i/j\‘}l 1,2*
1 AL A HAEY ISP E R EastiesE, 5t 52FfH 550014

2. SRINAE P ERERE R A s =, S SiBH 550014

3. BMERIRS, S1M 5iFH 550025

H OE: B W5 EERNE ERE X R Stemona tuberosa (LSRR . T3k SRAIRM Cuss BEME. BERHEGRE. H]%
B HPLC S5kt T o Bsdith, @i, ek SR 4 & 2% WS eG4 . &R MO B SRR F EE HE 3
Yy B % E 10 MEED, 43 %8y 6- 1 4H -3 FF JE-2H-IE g -2- 8 (1), stilbostemin A (2). stilbostemin K (3). stilbostemin
P (4). stilbostemin Q (5). stilbostemin R (6). stilbostemin T (7). stilbostemin W (8). stilbostemin X (9). stilbosteminY
(100, £5i18 WA L NHnnEmame, 4 xs i a kil A, (& 2. 3 NEIRMZEY T B2,

KHEE: HERL R ERMAY; 6-FEIE-3- FAE-2H-MLIg-2-F; i E SR GER A; - stilbostemin A; - stilbostemin K
hESAS: R284.1 XEkFRERE: A XEHRS: 0253 - 2670(2020)13 - 3378 - 05

DOI: 10.7501/j.issn.0253-2670.2020.13.003

Chemical constituents of Stemona tuberosa
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Abstract: Objective To study the chemical constituents of Stemona tuberosa. Methods The chemical constituents were isolated and
purified by chromatography with RP-Cas, silica gel, Sephadex LH-20 and semi-preparative HPLC, and their structures were identified
by analysis of spectroscopic data and physicochemical properties as well as relevant references. Results Ten compounds were
isolated from the roots of S. tuberosa, and they were elucidated as 6-methoxy-3-methyl-2H-pyran-2-one (1), stilbostemin A (2),
stilbostemin K (3), stilbostemin P (4), stilbostemin Q (5), stilbostemin R (6), stilbostemin T (7), stilbostemin W (8), stilbostemin X (9)
and stilbostemin Y (10). Conclusion Compound 1 is the new pyrone derivative named as stemonapyrone A. Compounds 2 and 3 are
isolated from the plant of S. tuberosa for the first time.
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FER R AT S S LB KR, AR LT
T SEFR 0T R 2 AR B AN R, R R IR
A& 3BT T BOM HAGZE 10 3047 R G E . AN
ZIF R S 10 MEEY (F D, Rl
SEN 6- 1 FE-3- 1 JE-2H- itk iRi-2- - (6-methoxy-3-
methyl-2H-pyran-2-one, 1). stilbostemin A (2).
stilbostemin K (3). stilbostemin P (4). stilbostemin
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Fig. 1 Chemical structures of compounds 1—10
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» 3380 -

¢ % Chinese Traditional and Herbal Drugs #8551 3% # 138 202047 B

4 (3mg, tg=23min) F15 (29mg, tg=27 min),
C-2 #9FIH 300~400 HEERAEERE, £ ihEE-iA
i (50 © 1—~1 : DFREFEMN, B24E4 1(15 mg).
6 (9.4mg) F17 (12 mg). C-3 #B/r&id B EE ki
aifth, 24 HE% HPLC itk (HIEE-/K 40 :
60, AFIE 3 mL/min), H2LEY 8 (2.1 mg,
tr=17 min). 9 (10.7 mg, t=19 min) #1 10 (5 mg,
tr=26 min).
3 HMm%KE

wEW 1 AABTEMBAR. UV (nm):
220, 280, 317; IRv/ o (cm™): 3 120, 1 639, 1 581,
1 459, 1 432, 1 279, 1 129, 988, 956, 879, 802. H
HR-ESI-MS fffi € H.7> 1A C7HgO3 m/z 163.036 4
[M+Na]* (it5{4 163.036 6), AMEAIE N 4.
H-NMR S8R H, T HFAE 1L AFE [y
2.29 (3H, 8)]~ 1 AMFEIE [on 3.96 (3H, 5)]. 2 M
AR IE T [0n 7.64 (1H, d, J = 2.1 Hz), 6.69 (1H,
d, J=2.1Hz)]. B®C-NMR 54 DEPT iR AL &9
1EHBTABES (RLD, 29BN 1AFE.
1ANHEIE, 24 sp? LR 36, 1 AMEEIRIE. 2
A sp? FAbZERR. LA EEURG S ABANE, R
a1 56 A 7S 70N BER . 8 HMBC 1%
Klrh H-7 [0n 2.29 (3H, )] 5 C-2 (5c 183.6) Fi1 C-3
(oc 138.0) MIAHRAE 5 #f e L& H:AE C-3 1,
OCHs [6n 3.96 (3H, s)] 5 C-6 (dc 156.1) HIHHKAE
S OCH3 IEHE/E C-6 . #E—Pi@id HSQC.
'H-'H COSY 1 HMBC i el ffy & H 4540 6-H 4R
Fe-3-FFL-2H-nE g -2- (K 2). KR, thEw 1
AT R, Ay 4 SRR R A

WEY 2: AETLEMMAK, 10%6 K- LB

1 HEY 1K H A BC-NMR #iE (500125 MHz,
acetone-ds)

Table 1 *H and 3C-NMR spectroscopic data of compound 1
(500/125 MHz, acetone-ds)

A OH dc

2 183.6's
3 138.0's
4 7.64 (1H,d, J = 2.1 Hz) 147.2d
5 6.69 (1H, d, J = 2.1 Hz) 103.4d
6 156.1's
7 2.29 (3H, ) 27.2q
OCHs 3.96 (3H, s) 59.4 q

-\ HMBC — COSY

2 A1 EER H-H COSY 1 HMBC #xE
Fig. 2 'H-'H COSY and key HMBC correlations of 1

WRER . ESI-MS miz: 245 [M+H]", 4Tk
C15H1603, lH-|\||\/|R (500 MHz, acetone-de) 0. 7.16
(1H, t, J = 6.7 Hz, H-4"), 7.10 (1H, d, J = 8.0 Hz,
H-6"), 6.93 (1H, d, J = 8.0 Hz, H-5"), 6.82 (1H, t, J =
8.2 Hz, H-3"), 6.23 (2H, d, J = 2.4 Hz, H-2, 6), 6.18
(1H, d, J = 2.4 Hz, H-4), 3.84 (3H, s, OMe), 2.84~
2.81 (2H, m, H-2"), 2.69~2.65 (2H, m, H-1");
BC-NMR (125 MHz, acetone-ds) o6: 159.3 (C-2"),
158.4 (C-3, 5), 145.5 (C-1), 130.9 (C-6"), 130.4 (C-1"),
128.0 (C-4"), 121.1 (C-5"), 111.2 (C-3'), 107.7 (C-2, 6),
101.0 (C-4), 55.6 (OMe), 37.0 (C-1"), 32.9 (C-2"). LA
R R S SR AoE — U, M ta T 2
stilbostemin A.

EY 3. BEOIERMAK, 10%HIK- L8
W AR . ESI-MS miz: 275 [M+H]', TR
C16H180s. H-NMR (600 MHz, acetone-ds) J: 8.03
(2H, s, OH), 6.85 (1H, m, H-6"), 6.72 (2H, m, H-3',
4", 6.23 (2H, s, H-2, 6), 6.18 (1H, s, H-4), 3.79 (3H, s,
2-OMe), 3.70 (3H, s, 5-OMe), 2.81 (2H, m, H-1"),
2.68 (2H, m, H-2"); ¥*C-NMR (150 MHz, acetone-dg)
5: 159.3 (C-2), 154.5 (C-5'), 152.6 (C-3, 5), 145.4
(C-1), 132.1 (C-6"), 116.9 (C-1"), 112.2 (C-2, 6), 111.9
(C-4"), 107.7 (C-4), 101.0 (C-3"), 56.2 (2'-OMe), 55.7
(5'-OMe), 36.9 (C-1"), 33.0 (C-2"). LA Likiti#di 5
SCRRARIE —F12, MU e kA1 3 2 stilbostemin K.

a4 ARTERMAR, 10%6ER- LR
W kR, ESI-MS miz: 289 [M+H]Y, 47k
C17H2004. H-NMR (500 MHz, acetone-ds) d: 7.02
(1H, t, J = 6.7 Hz, H-6"), 6.52 (1H, d, J = 2.4 Hz,
H-3"), 6.42 (1H, dd, J = 8.2, 2.4 Hz, H-5"), 6.24 (2H,
dd, J = 14.7, 2.4 Hz, H-4, 6), 3.84 (3H, s, 2’-OMe),
3.76 (3H, s, 4-OMe), 2.70 (4H, m, H-1", 2"), 2.09
(3H, s, 2-Me); BC-NMR (125 MHz, acetone-ds) o:
160.4 (C-2"), 159.3 (C-4"), 156.8 (C-3), 156.4 (C-5),



¢ % Chinese Traditional and Herbal Drugs #8551 3% # 138 202047 B

» 3381 -

143.4 (C-1), 130.7 (C-6'), 123.3 (C-1'), 113.8 (C-2),
108.3 (C-6), 105.0 (C-5"), 100.9 (C-4), 99.1 (C-3'),
55.6 (2'-OMe), 55.45 (4-OMe), 35.4 (C-17), 31.9
(C-2M), 10.7 (2-Me). UL b3 % HdiE 5 SCk s —
O, # e A 4 A stilbostemin P

&Y 5. BOTEMHR AR, 10%H K- LEFE
W Bk . ESI-MS miz: 275 [M+H]", 21N
C16H1804. *H-NMR (600 MHz, acetone-ds) d: 8.02
(2H, s, OH), 7.00 (1H, d, J = 8.1 Hz, H-6'), 6.51 (1H,
s, H-3"), 6.40 (1H, d, J = 8.1 Hz, H-5"), 6.23 (2H, d,
J = 1.9 Hz, H-2, 6), 6.17 (1H, s, H-4), 3.82 (3H, s,
2'-OMe), 3.75 (3H, s, 4’-OMe), 2.81 (2H, m, H-1"),
2.63 (2H, m, H-2"); *C-NMR (150 MHz, acetone-de)
51 160.4 (C-2"), 159.2 (C-4"), 156.4 (C-3, 5), 145.6
(C-1), 130.7 (C-6"), 123.1 (C-1"), 107.7 (C-2, 6), 104.9
(C-5"), 100.9 (C-5), 99.1 (C-3"), 55.7 (2-OMe), 55.5
(4-OMe), 37.3 (C-1"), 32.4 (C-2"). LA bykit¥di 5
SRR TE —#, Bs e A 5 oA stilbostemin Q.

& 6: BEOIEMBMAK, 10%MR- LEE%E
W AR . ESI-MS miz: 259 [M+H]Y, TR A
CisH1503- IH-NMR (500 MHz, acetone—de) 0. 7.16
(2H, m, H-4', 6"), 6.95 (1H, d, J = 8.1 Hz, H-3'), 6.85
(1H, m, H-5'), 6.25 (2H, m, H-4, 6), 3.84 (3H, s,
2'-OMe), 2.75 (4H, m, H-1", 2"), 2.09 (3H, s, 2-Me);
13C-NMR (125 MHz, acetone-ds) J: 158.5 (C-2'),
156.9 (C-3), 156.4 (C-5), 143.3 (C-1), 131.1 (C-6'),
130.5 (C-1"), 128.0 (C-4"), 121.1 (C-5'), 111.2 (C-2),
110.3 (C-3") 108.3 (C-6), 101.0 (C-4), 55.6 (2'-OMe),
35.1 (C-1"), 32.5 (C-2"), 10.7 (2-Me). LA _Fykit¥a 5
SCHRARIE—F, H%s e A1 6 O stilbostemin R«

WEW 7. BOTEMNHAR, 10%0H K- RS
WEKED . ESI-MS miz: 289 [M+H]*, 2 TFRA
C17H2004. H-NMR (500 MHz, acetone-ds) o: 7.92
(1H, s, OH), 7.78 (1H, s, OH), 6.86 (1H, d, J = 6.7 Hz,
H-3"), 6.75 (1H, d, J = 3.0 Hz, H-4"), 6.71 (1H, d, J =
2.4 Hz, H-6"), 6.25 (1H, d, J = 2.4 Hz, H-6), 6.23 (1H,
d, J = 2.4 Hz, H-4), 3.80 (3H, s, 2'-OMe), 3.71 (3H, s,
5-OMe), 2.72 (4H, m, H-1", 2"), 2.10 (3H, s, 2-Me);
13C-NMR (125 MHz, acetone-ds) J: 156.8 (C-2'),
156.4 (C-5"), 154.5 (C-5), 152.3 (C-3), 143.2 (C-1),
132.3 (C-1'), 116.9 (C-6'), 113.9 (C-2), 112.1 (C-3"),
111.9 (C-4'), 111.2 (C-3'), 108.3 (C-6), 101.1 (C-4),
56.2 (2-OMe), 55.7 (5'-OMe), 35.1 (C-1"), 32.6

(C-2),10.7 (2-Me). LA i 5 scmpdioE — 3,
B EAEW) T 9 stilbostemin T.

EY 8: BT EMNHAR, 10%MEE- LEF%E
W AE . ESI-MS m/z: 273 [M+H]*, TN
C17H2003. *H-NMR (600 MHz, CDCls) 6: 7.22 (1H, t,
J =7.3 Hz, H-4"),7.07 (1H, d, J = 7.3 Hz, H-6"), 6.88
(1H, t, J = 7.4 Hz, H-5"), 6.85 (1H, d, J = 8.1 Hz,
H-3'), 5.95 (1H, s, H-4), 3.82 (3H, s, 2'-OMe), 2.65
(4H, m, H-1", 2"), 1.40 (3H, s, 2-Me), 1.39 (3H, s,
6-Me); C-NMR (150 MHz, CDCI3) ¢: 163.9 (C-2"),
157.3 (C-3, 5), 146.5 (C-1), 129.9 (C-1), 128.4 (C-6"),
128.0 (C-4"), 120.6 (C-5"), 111.6 (C-3") 110.3 (C-2, 6),
100.6 (C-4), 55.2 (2'-OMe), 28.7 (C-1"), 26.8 (C-2"),
10.8 (2, 6-Me). LA by itk Hds 5 ek ieas — 2,
s L&) 8 M stilbostemin W

&M 9: HETEMBAK, 10%MKR- LEEH
W ER . ESI-MS m/z: 303 [M+H]Y, 71~
CigH2,04. *H-NMR (600 MHz, acetone-ds) J: 7.68
(2H, s, OH), 7.06 (1H, d, J = 7.3 Hz, H-6"), 6.54 (1H,
d, J = 1.9 Hz, H-3"), 6.44 (1H, dd, J = 7.5, 2.0 Hz,
H-5"), 6.33 (1H, s, H-4), 3.88 (3H, s, 2'-OMe), 3.77
(3H, s, 4-OMe), 2.65 (4H, m, H-1", 2"), 2.15 (6H, s,
2, 6-Me); B¥C-NMR (150 MHz, acetone-ds) 6: 160.5
(C-4"), 159.3 (C-2), 154.1 (C-3, 5), 141.7 (C-1), 130.7
(C-6", 123.6 (C-1"), 114.1 (C-2, 6), 105.1 (C-5"),
101.0 (C-4), 99.1 (C-3"), 55.6 (2-OMe), 55.5
(4'-OMe), 31.9 (C-1"), 30.7 (C-2"), 11.2 (2, 6-Me).. LA
SRR S SRR — S, M Am 9N
stilbostemin X.

HEY 10: FEOTGERM A, 10%6MER- LB %
W AE . ESI-MS m/z: 303 [M+H]*, 7T AN
C18H204. H-NMR (600 MHz, acetone-ds) J: 7.71
(2H, s, OH), 6.88 (1H, d, J = 8.8 Hz, H-3"), 6.80 (1H,
d, J = 2.8 Hz, H-6"), 6.73 (1H, dd, J = 8.7, 2.8 Hz,
H-4'), 6.34 (1H, s, H-4), 3.82 (3H, s, 2'-OMe), 3.70
(3H, s, 5'-OMe), 2.68 (4H, m, H-1", 2"), 2.04 (6H, s,
2, 6-Me); C-NMR (150 MHz, acetone-dg) J: 154.6
(C-5"), 154.1 (C-2), 152.7 (C-3, 5), 141.5 (C-1), 132.5
(C-1"), 117.0 (C-6'), 114.1 (C-2, 6), 112.2 (C-3"), 111.9
(C-4"), 101.1 (C-4), 56.2 (2'-OMe), 55.7 (5'-OMe),
31.6 (C-1"),31.4 (C-2"), 11.2 (2, 6-Me). LA L ifkitk %
5 ko — 8, S ek EYw 10 N

stilbostemin Y.
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