FIRF=WINFSE 5T % Nat Prod Res Dev 2014 ,26:1034-1037 ,1046

X E4HS :1001-6880(2014)7-1034-05

EMHHERT TR
F 4T EEW, A AH, KE A

RO BE 254 B , & 1B 230088

#  ZERBER Sephadex LH-20 % ZFbhR AT 4325 2lAk , 3 ot BRAL J7 vk RN 43 0 AT 2540 S 8 , A EAT
HREZE R BE AR R SR WU S0 h 4 B S T 12 M, 43 51°A s ningpogenin (1) 6-0-p-hydroxybenzoy-
laucubin (2) .3,3’-Bisdemethylpinoresinol (3) .5-Hydroxymethyl-2-furancarboxaldehyde (4) ,(22E,24R)-Ergosta-7,
22-dien-3B8-0l(5) Borreriagenin (6) .\ ff {§§-7,22- " 4#-38,5a,68- =% (7) .5a,8a-epidiory-(22E,24R) -ergosta-
6,22-dien-3B-ol (8) .B-# B (9) .38,5a, 9a- = F k-7 1 17, 22-45-6-H (10) 27 f {57, 22- )53 -
(11) XPRIEALEE (12) o BB (9) 250, AR A G Y3 B R iz h o s 1 21

KERIA : TAT LG 0B A S
FRE4r25:0629.9 XERFRIRAG : A

Study on Chemical Constituents of Polygonatum odoratum
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Abstract: Twelve compounds were separated and purified from the ethyl acetate extracts in the alcohol solution of Polyg-
onatum thizome by silica gel and Sephadex LH-20 column chromatography, respectively. Their structures were identified
as ningpogenin (1) ;6-0-p-hydroxybenzoylaucubin (2) ;3,3’-Bisdemethylpinoresinol (3) ;5-Hydroxymethyl-2-furancar-
boxaldehyde (4) ; (22E,24R ) -Ergosta-7,22-dien-33-ol (5) ; Borreriagenin (6) ; Cerevisterol (7) ;5a, 8a-epidiory-
(22E,24R) -ergosta-6 ,22-dien-33-ol (8) ;B-sitosterol (9) ;38,5a,9a-trihydroxyergosta-7-22-dien-6-one (10) ; ergos-
ta-7,22-dien-3-one (11) ; p-hydroxybenzylethanol (12). All the compounds were isolated from the plant for the first

time , except the compound (9).
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A RN A 5 2040 561 H B 1 Brucker 43 F] 7
Bio-Rad FTS-135 RIZT AME SN & , IRALER B s
1% B [E Micromass A 5] 72 VG Auto-Spec-3000 it
FEAGMAE ;' H,” C NMR FJ Bruker DRX-500 MHz #3
ARG LR A 1 , TMS g A 5 ; HPLC 2y Agilent
1100, ZorbaxSB-C s column,5 pum, 4. 6 x 150 mm;
Sephadex LH-20 4 #fi + Amershan Biosciences 2\ ]
A B JZHTRERS A GF o5, TLC TR 2k 75 15 g
T A7

AT 254 365 nm 9t 10% Bk LB
VOOFIVAE 19 75 1 V2 R AL B o A S A TR T )
0 Kz A

EAT T 45 MR 25 ( Polygonatum odoratum ( Mill. )
Druce ) , 25U B2 B X 4 AR M€ .

2 RBESS
E TR ZE, U] E F IR (Polygonatum odora-
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tum, 2y 4.0 kg) 1 95% LBE(S x6 L) S B, I 1 e
A7 BICHER , K EE , TR TR (5 x4 L) R,
TR 45 15328 10,2 g, 28 IR K2 B (CHCL, -
MeOH % B ¥ it : 100/0,98/2,95/5,90/10,80/20;
v/v) G HAERS (Froa~Fr.e)

Fr.b (CHCL,-MeOH = 98:2 {304y e 4
J& , &2 R EE A 535 (petroleum ether- Me2CO = 9
:1-7: 3, petroleum ether-EtOAc = 8:2-5:5,v/v) ,ix
J& FH Sephadex LH-20 #¢ i+ 2fi{k ( CHC1,-MeOH =
l,v/v) 23601 (5.0mg) LG9 3
(8.9 mg) k&4 (10.3 mg) LB S (6.0
mg) L&Y 10 (9.5mg) ;Fr. ¢ (CHCL,-MeOH = 95
5 BRI RS> ) Ve fn (R CDIR Y ) | BRI AT
(CHCl;- MeOH = 1: 1, v/v) 2ifL MEERZATAE ( pe-
troleum ether-Me,CO = 8:2-4:6,v/v) 5 E{L5Y) 2
(12.3 mg) L&Y 7 (13.5 mg) ALEY 8(9.5
mg) ;Fr. d (CHCL,-MeOH = 90: 10 ¥l s)
455 (h @R Y) |, it HPLC (CH,CN- H,0,20-
100% ,v/v) 3§, 21k S 43 ( petroleum ether-EtOAc
= 6:1-3:1,v/v) M, Sephadex LH-20 %+ 41k
(CHCL,-MeOH = 1:1,v/v) ,fkE%16 (6.8 mg) 4k
P9 (14.3 mg) ALEW 11 (10.4mg) fLEY) 12
(13.0 mg) ,,

3 GEHETE

ED 1 ( ningpogenin ) , C,H,, O, , JC {4 Jil
Jk,"H NMR (500 MHz,CD,0D) $:4.90 (1H,m,J
=7.6,1.5,1.3 Hz,H-1) ,3.62 (2H,ddd,J = 8.9,
6.8 Hz,H-3),3.73 (2H,ddd,J = 9.1,6.0,7.7 Hz,
H4),1.94 (2H, m,J =12.1,7.0,6.0,6.3 Hz, H-
4'),1.85 (2H,m,J = 1.2,5.8,7.3,9.1 Hz,H-3") ,
3.02 (1H,m,J =6.2,9.3,7.3,7.5 Hz,H-5) ,2.94
(IH,m,J =7.5,6.4,7.5,1.5,1.5,1.6,1. 4 Hz, H-
6),5.7 (1H,m,J = 1.3,1.6,1.6,1.7 Hz,H-7),
3.78 (2H,dd,J = 10.7,6.3 Hz,H-9),3.66 (2H,
dd,J =10.5,7.7 Hz,H9') ,4.16 (2H,m,J =1.4,
1.5,1.6,1.5 Hz,H-10) ,4. 14 (2H,m,J =1.4,1.5,
1.6,1.1 Hz,H-10") ;" C NMR (125 MHz, CD,0D)
5:88.5 (C-1),68.1 (C-3),28.3 (C4),44.3 (C-
5),49.8 (C-6),150.3 (C-7),126.6 (C-8),62.8
(C9),60.4 (C-10), LA %4l 5 SCmk {5 AH —
" #5E2 H : ningpogenin ,

#EH 2 (6-0-p-hydroxybenzoylaucubin ) , C,,

H,,0,,, LAk, ' H NMR (500 MHz, CD,0D) §:
5.14 (d,5.8Hz,H-1),6.33 (dd,J = 6.3 Hz,J =
1.8 Hz,H-3),5.09 (dd,J = 6.2 Hz,J = 3.8 Hz,
H4),3.04 (m,H-5),5.53 (m,H-6),5.88 (m,H-
7),3.12 (brt,J] =6.2 Hz,H-9),4.23 (br.d,J =
15.8 Hz,H-10) ,4.71 (d,J = 7.7 Hz,H-1"),3.23
(dd,J = 9.3,7.8 Hz,H-2"),3.38 (m,H-3"),3.5
(obsc,H4'),3.5 (obsc, H-5"),3.89 (br.d,J =
12.0 Hz, H-6") ,7.85 (2H,J = 8.7 Hz, H-2'"', H-
6'"),7.85(2H,J = 8.6Hz,H-3"",H-5"");”C NMR
(125 MHz, CD,0D) 8:96.7 (C-1),141.8 (C-3),
105.3 (C4),42.6 (C-5),85.7 (C-6),126.6 (C-
7),151.5 (C-8),48.4 (C9),61.6 (C-10),99.2
(C-1"),74.4 (C-2"),77.7 (C3"),72.0 (C4"),
78.5 (C-5"),62.5 (C-6"),122.3 (C-1""),132.5
(C-2""),116.3 (C-3""),163.4 (C4'"),116.2 (C-
5'"),132.9 (OMe),168.4 (CO"), Ll ¥ 5%
kA — 3 . B 4 : 6-0-p-hydroxybenzoylau-
cubin,

e 3
H, O, , . HAK ,'H NMR (500 MHz, acetone-d, ) §:
6.88 (1H,d,J = 1.8 Hz,H-2,2"),6.81 (1H,d,J
=8.1 Hz,H-5,5"),6.72 (1H,dd,J = 8.3,1.9
Hz,H-6,6"),4.61 (1H,d,J = 4.2 Hz,H-7,7"),
3.03 (1H,m,H-8,8"),3.79 (1H,dd,J = 8.7,6.9
Hz,H9a,9a’),4.15 (1H,dd,J = 8.9,6.9 Hz, H-
9b,9b") ;" C NMR (125 MHz, acetone-d, ) :134.3
(s,C-1),114.3 (d,C2),145.1 (s,C-3),145.8 (s,
C4),115.8 (d,C-5),118.6 (d,C-6),86.5 (d,C-
7),54.8 (d,C-8),71.9 (1,C9),134.3 (s,C-1"),
114.3 (d,C2"),145.4 (s,C-3"),145.8 (s,C4"),
115.8 (d,C-5"),118.6 (d,C-6"),86.5 (d,C-7"),
54.9 (d,C-8"),72.1 (t,C9");EI-MS m/z (%) :
330 [M]*(33),299 (11),191 (17),149 (42),137
(100) . Lk F%¥E 52 % Scuk g m— 80 . wE
4 :3,3'-Bisdemethylpinoresinol ,

wEw4
hyde) ,C H O, , 3R (AR Y, 'H NMR (500 MHz,
acetone-d, ) §:6.53 (1H,d,J = 3.5 Hz,H-3),7.27
(1H,d,J = 3.3 Hz,H4),9.57 (1H,s,H-6) ,4.73
(2H,s, H-7) ;" C NMR (125 MHz, acetone-d, ) §:
162.9 (s,C2),110.2 (d,C-3),123.5 (d,C4),
153.6 (s,C-5),177.7 (s,C6),57.8 (t,C-7), LA

(3, 3'-Bisdemethylpinoresinol ) , C

(5-Hydroxymethyl-2-furancarboxalde-
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EROE S SR AR —2 , #5E . 5-Hydroxymeth-
yl-2-furancarboxaldehyde.

LEMWM S5 (22E,24R)-Ergosta-7, 22-dien-38-
ol, ot i, Co Hye O, EI-MS m/z (% ) :398 [M]°
(17),383 [M-CH, ] * (15),273 (20),271 (100),
255 (37);'H NMR (CDCl,,500 MHz) §:3.57 (1H,
m,H-3),0.55 (3H,s,H-18),0.79 (3H,s),5.20
(2H, m, H22,23),0.83 (3H,d,J = 6.7 Hz, H-
27),0.93 (3H,d,J = 6.2 Hz,H-28),0.98 (3H,d,
J = 6.8 Hz,H-21);"”C NMR (CDCl,,125 MHz) § :
37.1 (C-1),31.6 (C-2),71.2 (C-3),38.2 (C4),
40.3 (C-5),29.8 (C-6),117.6 (C-7),139.8 (C-
8),49.6 (C-9),34.3 (C-10),21.7 (C-11),39.6
(C-12),43.5 (C-13),55.3 (C-14),22.9 (C-15),
28.3 (C-16),56.2(C-17),12.5 (C-18),13.1 (C-
19),40.5 (C20),21.3 (C-21),135.7 (C22),
131.6 (C-23),42.9 (C-24),33.4 (C-25),19.7 (C-
26),19.7 (C27),17.9 (C-28) . VI I ¥4 5 ik
A — B, #05E K: (22E, 24R ) -Ergosta-7, 22-
dien-38-ol,

&% 6 Borreriagenin, C,, H, O5, F & ¥
A ;'H NMR (500 MHz, acetone-d, ) :3.86 (1H,m,
H-1a),3.79 (1H, m,H-1b),3.92 (1H,m,H-3a),
3.88 (1H,m,H-3b),2.99 (1H,m,H4),3.36 (1H,
m,H-5),5.43 (1H,d,J = 7.7 Hz, H6),5.85
(1H,brs,H-7),2.99 (1H,m,H-9) ,4.73 (1H,m, H-
10a) ,4.21 (1H,m,H-10b) ;”C NMR (125 MHz, ac-
etone-d, ) :60.9 (t,C-1),62.9 (1,C-3),45.8 (d,C-
4).,44.1 (d,C-5),88.4 (d,C6),125.2 (d,C-7),
153.5 (s,C-8),48.5 (d,C9),60.6 (t,C-10),
181.1 (s,C-11);EI-MS m/z (%) :214 [M]* (1),
166 (50),136 (100), LA I %4l 5 SCHR(E AH —
%7 wEN . Borreriagenin.

wEWT FME-T7,22-"4%38,5a,6B8-=F
( Cerevisterol ) , Cpq H, O, JC 0 4] Y ; mp. 253 ~ 255
°C;'H NMR (C,D,N,500 MHz) ;8 5.75 (1H,s, H-
7),5.23 (1H,dd,15.4,7.3,H-23),5.17 (1H,dd,
15.4,8.4,H22),4.85 (1H,m,H-3),4.33 (1H,
br.d,4.9,H-6),1.53 (3H,s,H-19),1.08 (3H,d,
6.5,H-21),0.95 (3H,d,6.9,H-28),0.86(3H,d,
6.8,H-27),0.85 (3H,d,6.8,H-26),0.68 (3H,s,
H-18) ;" C NMR (C,D,N,125 MHz) :5 33.9 (C-1),
32.7 (C-2),67.7 (C-3),42.1 (C4),76.6 (C-5),

74.4 (C-6),120.6 (C-7),141.7 (C8),43.9 (C-
9),38.2 (C-10),22.5 (C-11),40.2 (C-12),43.8
(C-13),55.3 (C-14),23.6 (C-15),28.3 (C-16),
56.6 (C-17).,12.4 (C-18),18.9 (C-19),40.8 (C-
20).21.5 (C21),136.3 (C22),132.6 (C-23),
43.1 (C-24),33.2 (C25),19.8(C=26),20.2 (C-
27).17.7 (C28); EI-MS m/z (% ):430 [M] +,
412 [M-H,0]* (35),39 [ M2H,0]" (37), 379
(65),376 [ M-3H,0] * (15),269 (33),251 (62),
69 (100) ., LI %l 5 Scik M —3™ . #iE
FMET,22- 0538, 50,68- =,

H“EW 8 (5a,8a-epidiory-(22E,24R) -ergos-
ta-6,22-dien-38-o0l ) , JC {4 £ #f, Cys Hy, O5, mp. 176-
178 °C ;IR (KBr) (em™):3523,3305,2959,2876,
1656 ,1458 ,1375 ; EI-MS m/z (%) :428[ M]* (10),
410 (4),396 (100),363 (35),271 (7),251
(14) ;'"H NMR (500 MHz,CDCI,) $:6.49 (1H,d,J
= 8.7 Hz,H-6),6.25 (1H,d,J = 8.7 Hz,H-7),
5.22 (1H,dd,J = 7.8,7.7 Hz,H-23) ,5.15 (1H,
dd,J = 7.5 Hz,H-22),3.96 (1H,m,H-3),2.07 -
1.49 (20H, m, steroid necleus),0.98 (3H,d,J =
6.6 Hz, H21),0.90 (3H,d,J = 6.8 Hz, H-28),
0.87 (3H,d,J = 3.4 Hz,H26),0.79 (3H.d,J =
3.4 Hz,H-27) ;"C NMR (125 MHz,CDCL,) 8:34.8
(t,C-1),30.6 (t,C-2),66.6 (d,C-3),37.4 (t,C-
4),82.5 (s,C-5),135.9 (d,C-6),130.8 (d,C-7),
79.5 (s,C8),51.7 (d,€9),37.1 (s,C-10),23.9
(1,C-11),39.4 (1,C-12) ,45.0 (s,C-13),51.9 (d,
C-14),20.7 (t,C-15),28.7 (t,C-16),56.8 (d,C-
17),13.0 (q,C-18),18.3 (q,C-19),39.8 (d, C-
20),21.0 (q,C-21),135.6 (d,C-22),132.4 (d,C-
23),42.6 (d,C-25),33.4 (d,C-25),19.6 (q,C-
26),19.2 (q,C-28),17.8(q,C-28), LI E#IES
SCHR AR — 2, B AE M Sa, 8a-epidiory-( 22,
24R) -ergosta-6 ,22-dien-33-ol,

WEM 9 BAHEEE, CyHs O, H A (N
fiil) ;'H NMR (500 MHz, CDCl,):5.33 (1H, brd, J
— 5.2 Hz,H-6),3.51 (1H,m,H3),0.67 (3H,s,
H-18),1.02(3H,s,H-19),0.93 (3H,d,J = 8.1
Hz,H-21),0.83 ( 3H,d,J = 7.7 Hz,H-26) ,0. 81
(3H,d,J = 7.7 Hz,H27).,0.84 (3 H.t,] = 8.1
Hz,H-29);"C NMR (125 MHz,CDCL, ) :37. 4 (t,C-
1),31.8 (t,C-2),71.9 (d,C-3),42.5 (t,C4),
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140.9 (s,C-5),121.8 (d,C-6),32. 1 (t,C-7),32.2
(d,C-8),50.3 (d,C9),36.7 (s,C-10),21.2 (t,C-
11),39.8 (t,C-12),42.5 (s,C-13),56.7 (d,C-
14),24.2 (t,C-15),28.2 (t,C-16),56.3 (d, C-
17),11.8 (q,C-18),19.2 (q,C-19),36.3 (d,C-
20),18.9 (q,C-21),34.1 (t,C22),26.4 (t,C-
23),46.1(d,C24),29.4 (d,C25),19.9 (q,C-
26),19.9 (q,C-27),23.3 (t,C28),12.1 (q,C-
29);EI-MS m/z (% ) :414 [M] *(100) ,396 (59),
381 (44),329 (51),303 (60),273 (40),255(40),
231 (21),213 (41),173 (23),159 (41), 145
(50),119 (42),105 (49),95 (55),69 (53),57
(67),43 (90) . A5 Sk A — 20 .
EHN :B-sitosterol ,

wEWM10 38,50,9a- =R H-F M -7,22-—
J75-6-M ,CoxH,, 0, ,' H NMR (500 MHz, C;D;N) 3
4.62 (1H, m, H-3),2.85 (1H, m, H4a), 5.93
(1H,br.s,H-7),2.96 (1H,br.t,8.7 Hz, H-14),
0.66 (3H,s,H-18),1.15 (3H,s,H-19),1.06 (3H,
d,6.4 Hz,H-21),5.21 (1H,dd,15.3 Hz,8.5, H-
22),5.28 (1H,dd,15.4,7.8 Hz,H-23) ,0.87 (3H,
d,7.2 Hz,H-26) ,0.87 (3H,d,6.8 Hz,H-27),1.00
(3H,d,6.8 Hz, H-28),8.56 (1H,s, OH-5),6.32
(1H,br.s,0H9);”C NMR (125 MHz,C,D;N) §:
26.6(t,C-1),31.8 (t,C2),66.8 (d,C-3),38.5
(t,C4),79.9(s,C-5),199.3 (s,C-6),120.4 (d,
C-7),164.3 (s,C8),75.5 (s,C-9),42.4 (s, C-
10),29.3 (t,C-11),35.6 (t,C-12),45.5 (s, C-
13),52.3 (d,C-14),22.9 (t,C-15),28.4 (t,C-
16),56.3 (d,C-17),12.6 (q,C-18),20.4 (q, C-
19),40.8 (d,C-20),21.4 (q,C21),136.4 (d,C-
22),132.3 (d,C23),43.4 (d,C24),33.2 (d,C-
25),19.8 (q,C26),20.5 (q,C27),17.9 (q,C-
28) ., bR EOE S Sk E A — 2 L e b 38,
Sa,9a- =27 A HS-T ,22- 5 -6-F

LEW 11 EZME-7,22-Z45-3-01, Cx H,, 0,
Tk &y ,'H NMR (500 MHz , CDCL,) §:0.58
(3H,s, H-18),0.82 (3H,d, 6.4 Hz, H-26),0.84
(3H,d,6.6 Hz,H27),0.92 (3H,d,6.9 Hz,H-28),
1.02 (3H,s,H-19),1.03 (3H,d,6.7 Hz, H21),
5.17 (1H,dd,15.4,7.7 Hz,H-22) ,5. 18 (1H,m,H-
7),5.23 (1H,dd, 15.2,7.0 Hz, H-23);"” C NMR
(125 MHz ,CDCl,) §:38.6 (t,C-1),38.0 (t,C-2),

212.1 (s,C-3),44.3 (1,C4),42.9 (d,C-5),30. 1
(t,C6),117.1 (d,C-7),139.6 (s,C-8),48.9 (d,
C9),34.5 (s,C-10),21.8 (t,C-11),39.4 (t,C-
12),43.3 (s,C-13),55.1 (d,C-14),22.8 (t,C-
15),28.0 (t,C-16),55.8 (d,C-17),12.0 (q, C-
18),12.3 (q,C-19),40.4 (d,C-20),21.0 (q,C-
21),135.5 (d,C22),131.8 (d,C-23),42.7 (d,C-
24),33.0 (d,C-25),19.5 (q,C-26),19.8 (q,C-
27),17.7 (q,C-28). EI-MS:396 (M*,5),381 (2),
353 (3),298 (13),271 (30),269 (87),244 (16),
229 (25),213 (16), bR %¥s 5 SClk EA4H —
L N A AT, 22- 03T

a2 XRIEE LR, AL, ' H NMR
(500 MHz, CD,0D) §:3.66 (2H,t,7.1 Hz,H-1),
2.71 (2H,t,7.1 Hz,H-2) ,6.68 (2H,d,8.2 Hz, H-
2' H6'),7.01 (2H,d, 8.2 Hz, H3",H5") ;" C
NMR (125 MHz,CD,0D) §:64.5 (t,C-1),39.5 (t,
C-2),115.4 (s,C-1"),130.9 (d,C2",C-6"),116.0
(d,C-3",C-5"),156.8 (s,C4");EI-MS m/z (%) :
138[M] (28),107(100),77(14) . VI %4 53¢
BRI —3C o B R OB

S 30k
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