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Chemical constituents from aerial part of Polygonatum cyrtonema

XU Jing-xuan, LIU Li, YANG Sheng-xiang, KUANG Yi
Zhejiang Provincial Key Laboratory of Chemical Utilization of Forestry Biomass, Zhejiang A & F University, Lin’an 311300, China

Abstract: Objective To study the chemical constituents from the aerial part of Polygonatum cyrtonema. Methods The compounds
were isolated and purified by means of chromatographic techniques and their structures were identified on the basis of spectral features.
Results Fifteen known compounds were isolated in methanol extract from the aerial part of P. cyrtonema and their structures were
identified as (3R)-5,7-dihydroxy-3-(2'-hydroxy-4'-methoxybenzyl)-chroman-4-one (1), 5,7-dihydroxy-6-methyl-3-(2',4'-dihydroxybenzyl)-
chroman-4-one (2), 5,7-dihydroxy-6-methyl-3-(4'-hydroxybenzyl)-chroman-4-one (3), (35)-3,7-dihydroxy-8-methoxy-3-(3',4'-
methylenedioxybenzyl)-chroman-4-one (4), apigenin (5), kaempferol (6), vanillic acid (7), trans-p-hydroxycinnamic acid (8),
trans-p-hydroxycinnamic acid methyl ester (9), saliylic acid (10), (+)-syringaresinol (11), balanophonin B (12), caffeic acid (13),
phenylalanine (14), and coniferaldehyde (15). Conclusion Compounds 1, 2, 7, 11, 14, and 15 are firstly obtained from P. cyrtonema.
Compounds 3, 4, and 12 are isolated from the plants of Polygonatum Mill. for the first time.
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4'-methoxybenzyl)-chroman-4-one (1), 5,7-dihydroxy-
6-methyl-3-(2',4'-dihydroxybenzyl)-chroman-4-one
(2) . 5,7-dihydroxy-6-methyl-3-(4-hydroxybenzyl)-
chroman-4-one (3). (35)-3,7-dihydroxy-8-methoxy-3-
(3',4"-methylenedioxybenzyl) chroman-4-one (4). Jr
*¥% (apigenin, 5). WIZEM (kaempferol, 6). 7
B[R Cvanillic acid, 7). Jx 2UX ¥ 5 H: f R
(trans-p-hydroxycinnamic acid, 8). ORI
FRH g (trans-p-hydroxycinnamic acid methyl ester,
9). K¥ME C(saliylic acid, 10). (+)-1 & 88
[(+)-syringaresinol, 11]. balanophonin B (12). WiinE
R (caffeic acid, 13). ZKNE M (phenylalanine, 14)
FIFAHIEE (coniferaldehyde, 15). Hr, 1b&# 1.
2. 7. 1. 14 A1 15 9 RN IEENE T 70 A5 2,
WEY) 3. 4 R 12 D9 IR JE A b 0 A5 31
1 (EFESHHR

XRC-1 BB A CRY )RR s
Bruker DRX-500 % #i3LRAX (Bruker A %)); VG
AUTO spec-3000 Ji 4% (VG X8 AF]D. Htai
FIRERE (100~200+ 200~300 H ) FIjH 2 4 5k F ik
JB GFass ¥IHTHE BHFFAL T A= OAH A8
RPs  Merck A A 7. Sephadex LH-20 Hi Fluka
AFVEP . R N2

A6 BT I ) 2 A TORR WL e 22 K H 1L
RO X, DR MR AR BRI BIR S E N
1€ ¥ K Polygonatum cyrtonema Hua. 185 ¥)Fr A
(ZA140605) TRAF THHLAM K 22 RIR =W TE %
2 REESE

TR Z A0 B (5 k), B, HIH
B IRAR, SR, IR A1 B R R
H. KHERE D HHERBKDEE, 2Rll6
ThE. BEIR QB MIE T BEREAT 250, IR S 0 15
BB E (48 @) BER ORI E (50 ) ML
TERE (77 @). WROERE HAER (200~
300 H) HiE, SEA45-FEE (100 1 0—0:100) £k
FEVEME, TLC Kl 09 7 M4 Fr. 1~7. Fr. 3
FREATREAE 8 B, A A5-9ER (10 D112 1)
FREEYERE, TLC Al 5 & 99 4 73 Fr. 3A~3D.
Fr. 3B H Sephadex LH-20 () 4iftfF21kL 54
7 (92mg). 9 (8.8mg) Ml 13 (10.2mg). Fr. 4 i
ITRERAE g 8, AR 05-HEE (10 2 1—~11 1D
B FEGEM, 15 MCT A 48 2 % 7> 45 2 &
Y8 (7.9 mg). 10 (9.1 mg). 14 (9.7 mg) 115

(9.7 mg). Fr. 5#AT RPig 455, FHEE-/K (10 :
90—80 : 20) BHEEVEML, TLC Rl &R 3 ANEB
4y Fr. SA~5C. Fr. 5B i Sephadex LH-20 (& {/i-A
i 101D 2 ER2MAY1(8.2mg). 2 (10.5 mg).
3 (11.9mg) M4 (9.9mg). Fr. 6 HH4T RP1s 4> &,
FH FRE-ZK B FE e, F3F Sephadex LH-20 ()
] % v 2 a1l 7y B A 24 54 5(8.9 mg). 6(14.7
mg). 11 (12.1 mg) A1 12 (9.8 mg).
3 HmExE

WEY 1: EEOKHA. 'HINMR (500 MHz,
CD;0D) d: 6.88 (1H, d, J = 8.0 Hz, H-6"), 6.31 (1H, d,
J=2.0 Hz, H-3"), 6.28 (1H, dd, J = 8.0, 2.0 Hz, H-5"),
5.76 (1H, d, J = 2.0 Hz, H-6), 5.70 (1H, d, J = 2.0 Hz,
H-8), 4.14 (1H, dd, J = 11.5, 4.5 Hz, H-20), 4.01 (1H,
dd, J = 11.5, 8.0 Hz, H-2B), 3.73 (3H, s, 4-OCHj3),
3.15 (1H, dd, J = 13.5, 4.5 Hz, H-90), 2.84 (1H, m,
H-3),2.56 (1H, dd, J=13.5, 9.5 Hz, H-98); '*C-NMR
(125 MHz, CD;0D) d: 200.9 (C-3), 168.8 (C-7), 165.7
(C-5), 164.9 (C-8a), 161.4 (C-4"), 157.8 (C-2'), 132.6
(C-6"), 118.6 (C-1"), 105.8 (C-5"), 102.7 (C-4a), 102.5
(C-3", 97.2 (C-6), 96.1 (C-8), 70.5 (C-2), 55.9
(C-4-OCHj3), 46.5 (C-3), 28.3 (C-9). LA_%di 5 Cilik
firiE— 3, BUEEEWAY) 19 (3R)-5,7-dihydroxy-
3-(2'-hydroxy-4’-methoxybenzyl)-chroman-4-one.

th&W 2. EREOKHA. '"HINMR (500 MHz,
CD;0D) 8: 6.81 (1H, d, J = 8.5 Hz, H-6"), 6.25 (1H, d,
J=2.5Hz, H-3'), 6.16 (1H, dd, J = 8.5, 2.5 Hz, H-5"),
5.80 (1H, s, H-8), 4.15 (1H, dd, J = 11.5, 4.0 Hz,
H-20), 4.02 (1H, dd, J = 11.5, 7.0 Hz, H-2B), 3.07
(1H, dd, J = 13.5, 5.0 Hz, H-9a), 2.88 (1H, m, H-3),
2.53 (1H, dd, J = 13.5, 10.0 Hz, H-9p), 1.88 (3H, s,
6-CH3); '3C-NMR (125 MHz, CD;0D) d: 200.1 (C-4),
165.8 (C-5), 162.9 (C-7), 162.4 (C-8a), 158.4 (C-4"),
157.6 (C-2"), 132.6 (C-6"), 116.8 (C-1), 107.5 (C-5"),
105.2 (C-6), 103.6 (C-3"), 102.5 (C-4a), 94.9 (C-8),
70.5 (C-2), 46.5 (C-3), 6.9 (6-CH3). A_EHdE A ik
o —#0B), WMEEAEY 2 N 5,7-dihydroxy-6-
methyl-3-(2',4’-dihydroxybenzyl)-chroman-4-one.

th&Y) 3: FREAK K. 'HNMR (500 MHz,
CD;OD) 6: 7.04 (2H, dd, J = 8.5, 2.5 Hz, H-2', 6),
6.74 (2H, dd, J = 8.5, 2.5 Hz, H-3', 5'), 5.95 (1H, s,
H-8), 4.21 (1H, dd, J = 11.5, 4.0 Hz, H-20), 4.05 (1H,
dd, J=11.5, 7.0 Hz, H-2B), 3.09 (1H, dd, J=13.5, 5.0
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Hz, H-9a), 2.78 (1H, m, H-3), 2.63 (1H, dd, J = 13.5,
10.0 Hz, H-9B), 1.94 (3H, s, 6-CH3); "C-NMR (125
MHz, CD;OD) d: 200.0 (C-4), 166.4 (C-5), 163.3
(C-7), 162.4 (C-8a), 157.6 (C-4"), 131.5 (C-2', 6'),
130.6 (C-1"), 116.8 (C-3', 5"), 105.6 (C-6), 102.9
(C-4a), 95.2 (C-8), 70.5 (C-2), 48.5 (C-3), 33.6 (C-9),
7.4 (6-CHz)o LA EHEdEACRHRIE — 80, #e ik
A 3 4 5,7-dihydroxy-6-methyl-3-(4"-hydroxybenzyl)-
chroman-4-one.

EY 4: REOHA. 'THNMR (500 MHz,
CDCls) d: 7.62 (1H, d, J = 8.5 Hz, H-5), 6.76 (2H, d, J =
8.5 Hz, H-6, 5'), 6.74 (1H, brs, H-2), 6.64 (1H, d, J=8.5
Hz, H-6'), 5.96 (2H, s, -OCH,0-), 4.42 (1H, d, J = 11.5
Hz, H-20), 4.15 (1H, d, J = 11.5 Hz, H-2p), 3.99 (3H, s,
8-OCH3); "*C-NMR (125 MHz, CDCl3) 6: 194.5 (C-4),
156.1 (C-7), 154.6 (C-8a), 147.6 (C-3'), 146.7 (C-4"),
134.9 (C-8), 128.0 (C-1), 123.8 (C-5), 123.5 (C-6'),
113.1 (C-4a), 110.9 (C-2'), 110.5 (C-6"), 108.2 (C-5'),
100.9 (C-OCH,0-), 72.8 (C-2), 72.6 (C-3), 61.5
(8-OCHj3), 40.8 (C-9). VA FHHRANSCHkARE—2, #
KBWAEY 4 N (3S)-3,7-dihydroxy-8-methoxy-3-(3',
4'-methylenedioxybenzyl)-chroman-4-one.

&Y 5. FEHA. 'H.NMR (500 MHz,
CD;0D) §: 7.94 (2H, d, J = 8.5 Hz, H-2', 6'), 6.93
(2H, d, J = 8.5 Hz, H-3', 5'), 6.77 (1H, s, H-3), 6.49
(1H, brs, H-8), 6.18 (1H, brs, H-6); *C-NMR (125
MHz, CD;OD) ¢d: 181.8 (C-4), 164.0 (C-2), 163.8
(C-7), 161.5 (C-5), 161.2 (C-4"), 157.4 (C-9), 128.6
(C-2', 6", 121.3 (C-1"), 115.9 (C-3, 5"), 103.8 (C-10),
102.7 (C-3), 98.9 (C-6), 93.8 (C-8). DL _E¥¥E5 ik
IE—H, WS EY S N EE.

e 6: FHEM A, 'THINMR (500 MHz,
CD;0D) 4: 8.04 (2H, d, J = 8.5 Hz, H-2', ¢'), 6.89
(2H, d, J = 8.5 Hz, H-3", 5"), 6.38 (1H, d, J = 2.0 Hz,
H-8), 6.16 (1H, d, J = 2.0 Hz, H-6); '3C-NMR (125
MHz, CD;OD) o: 177.4 (C-4), 165.6 (C-7), 162.6
(C-5), 160.5 (C-4'), 158.3 (C-9), 148.0 (C-2), 137.0
(C-3), 130.7 (C-2', 6), 123.7 (C-1"), 116.2 (C-3', 5"),
104.6 (C-10), 99.3 (C-6), 94.6 (C-8). LA L% ¥5 5 ik
G —0), BEEEAED 6 LA .

& 7 EEKHA. 'HINMR (500 MHz,
CD;0D) §: 7.57 (1H, brs, H-2), 7.55 (1H, dd, J = 8.5,
2.0 Hz, H-6), 6.83 (1H, d, J = 8.5 Hz, H-5), 3.89 (3H,

s, 4-OCH3); 3C-NMR (125 MHz, CD;0D) §: 170.1
(COOH), 152.6 (C-3), 148.7 (C-4), 125.3 (C-6), 123.1
(C-1), 115.7 (C-2), 113.9 (C-5), 56.5 (4-OCH3). Ul L
Fa Ak E — 200, MU R AT T NEEIR .

&) 8: HEEHIR A CHEE . 'TH-NMR (500
MHz, CD;0D) d: 7.58 (1H, d, J = 15.5 Hz, H-7), 7.43
(2H, d, J = 8.5 Hz, H-2, 6), 6.80 (2H, d, J = 8.5 Hz,
H-3, 5), 6.29 (1H, d, J = 15.5 Hz, H-8); '3C-NMR
(125 MHz, CD;0D) 6: 171.1 (C-9), 161.0 (C-4), 146.4
(C-7), 131.0 (C-2, 6), 127.2 (C-1), 116.7 (C-3, 5),
116.0 (C-8). LA EHud AscmkfiiE —xM, #4e
&M 8 I AR A IR -

& 9: HEERIR B CHEE . 'TH-NMR (500
MHz, DMSO-ds) 6: 10.09 (1H, brs, H-OH), 7.58 (1H,
d, J=15.5 Hz, H-7), 7.55 (2H, d, J = 8.5 Hz, H-2, 6),
6.79 (2H, d, J = 8.5 Hz, H-3, 5), 6.40 (1H, d, J = 15.5
Hz, H-8), 3.68 (3H, s, 9-OCH3); *C-NMR (125 MHz,
DMSO-ds) 6: 170.1 (C-9), 159.8 (C-4), 144.8 (C-7),
130.4 (C-2, 6), 125.0 (C-1), 1158 (C-3, 5), 113.7
(C-8), 51.1 (9-OCH3). A& H4# Fn Sk ik — 2k,
W E AW 9 R U0 R R TR

AW 10: TTEEHIR B AECHFED . 'TH-NMR (500
MHz, CDCl3) 6: 7.94 (1H, dd, J = 8.0, 2.0 Hz, H-6),
7.52 (1H, m, H-4), 7.01 (1H, d, J = 8.0 Hz, H-3), 6.94
(1H, m, H-5); *C-NMR (125 MHz, CDCl;) §: 174.0
(C-7), 162.1 (C-2), 136.9 (C-4), 119.4 (C-5), 111.4
(C-1), 117.7 (C-3), 130.9 (C-6). LA i A1 STk i
— 3, WS ENEY) 10 NKGIE .

&) 11: FE R E AR . 'TH-NMR (500
MHz, CD;0D) 6: 6.67 (4H, s, H-2, 2', 6, 6"), 4.72 (2H,
d, J=4.5 Hz, H-7, 7"), 4.25 (2H, dd, J = 9.0, 7.0 Hz,
H-9a, 9'a), 3.88 (2H, dd, J = 9.0, 3.5 Hz, H-9B, 9'B),
3.86 (12H, s, 3, 3", 5, 5-OCH3), 3.16 (2H, m, H-8, 8');
BC-NMR (125 MHz, CD;0D) é: 149.6 (C-3, 3, 5, 5"),
136.3 (C-4, 4"), 133.3 (C-1, 1'), 104.4 (C-2, 2', 6, 6),
87.9 (C-7, 7), 72.9 (C-9, 9'), 56.8 (3, 3', 5, 5'-OCH3),
55.6 (C-8, 8")o LA A scikiis — ), ke
a1y (H-TERR.

&Y 12: AR K. 'HINMR (500 MHz,
CD;0D) ¢: 6.98 (1H, d, J = 2.0 Hz, H-3"), 6.94 (1H, d,
J=12.0 Hz, H-3), 6.87 (1H, dd, J = 8.0, 2.0 Hz, H-5"),
6.85 (1H, dd, J = 8.0, 2.0 Hz, H-5), 6.82 (1H, d, J =
8.0 Hz, H-6"), 6.80 (1H, d, J = 8.0 Hz, H-6), 5.40 (1H,
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d, J = 4.5 Hz, H-7), 5.23 (1H, d, J = 4.5 Hz, H-7),
4.30 (1H, m, H-90), 4.04 (1H, m, H-9B), 3.88 (3H, s,
2'-OCH3), 3.86 (3H, s, 2-OCH3), 3.66 (1H, m, H-8"),
3.36 (1H, d, J = 4.5 Hz, H-8); '*C-NMR (125 MHz,
CD;0D) d: 179.9 (C-9), 149.7 (C-2'), 149.5 (C-2),
148.6 (C-1"), 147.8 (C-1), 133.5 (C-4"), 132.6 (C-4),
120.1 (C-5"), 119.8 (C-5), 116.8 (C-6"), 116.4 (C-6),
111.0 (C-3"), 110.9 (C-3), 87.4 (C-7"), 85.4 (C-7), 74.1
(C-9"), 56.8 (2'-OCH3), 56.7 (2-OCHj3), 54.8 (C-8),
51.3 (C-8). LA EHm AN SCikfioE — 21, el
4% 12 A4 balanophonin B,

WEM13: RFHOK K. 'THNMR (500 MHz,
CD;0D) ¢: 6.19 (1H, d, J = 16.0 Hz, H-8), 6.78 (1H,
d, J = 8.0 Hz, H-5), 6.93 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 7.00 (1H, d, J = 2.0 Hz, H-2), 7.52 (1H, d, J =
16.0 Hz, H-7); *C-NMR (125 MHz, CD;0D) §: 127.9
(C-1), 115.8 (C-2), 146.9 (C-3), 149.4 (C-4), 116.7
(C-5), 122.8 (C-6), 147.1 (C-7), 115.1 (C-8), 171.3
(C-9)o LA A AN SOk RS £ A — 3513, e b
H Y13 FIUNHERE .

&Y 14: ALK K . 'TH-NMR (500 MHz, D,0)
5:7.36 (2H, d, J = 8.0 Hz, H-2, 6), 7.30 (1H, dd, J =
8.0, 1.5 Hz, H-4), 7.24 (2H, d, J = 8.0 Hz, H-3, 5),
3.90 (1H, t, J = 6.5 Hz, H-8), 3.21 (1H, dd, J = 14.5,
5.0 Hz, H-7a), 3.04 (1H, dd, J = 14.5, 5.0 Hz, H-7p);
BC.NMR (125 MHz, D;0) §: 173.9 (C-9), 135.2
(C-1), 129.4 (C-3, 5), 129.2 (C-2, 6), 127.6 (C-4), 56.1
(C-8), 36.4 (C-7)o LA F- S04 A1 ST ik i F A — g 119,
S LAY 14 WA -

&Y 15: HHEHA. 'TH.NMR (500 MHz,
CDCl3) 0: 9.63 (1H, d, J = 7.5 Hz, H-9), 7.39 (1H, d,
J=16.0 Hz, H-7), 7.12 (1H, dd, J = 8.0, 2.0 Hz, H-5),
7.09 (1H, d, J = 2.0 Hz, H-2), 6.93 (1H, d, J = 8.0 Hz,
H-6), 6.58 (1H, dd, J = 16.0, 8.0 Hz, H-8), 3.95 (3H, s,
2-OCH3); BC-NMR (125 MHz, CDCl3) 6: 193.8
(C-8), 153.5 (C-7), 149.2 (C-1), 147.0 (C-2), 126.9
(C-4), 126.5 (C-8), 124.4 (C-5), 115.2 (C-6), 109.7
(C-3), 56.1 (2-OCH3). A& F s f gk i iE — 217,
W B AW 15 NRARIEE .
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