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ER N BRRF 5 BFE 5 AMED. 2 HNEZAAT FF D) KELF L), ERF(3).7-hy-
droxy-3-(4-methoxybenzyl)-chroman(4) . 3'-hydroxy-4'-methoxy-4-dehydroxynyasol(5) .5, 7-dihydroxy-3-
(4-methoxybenzyl)-chroman-4-one(6) . 2, 4'-dihydroxy-4-methoxy benzophenone (7). 1, 3-Bis (4-hydroxy-
phenyD) pent-4-en-1-one(8) , (+)-syringaresinol(9) .ent-16, 17-dihydroxy-kauran-19-oic acid (10).(+)-pi-
noresinol (11) 2% A X P2 (12) \# LR F (13). T H 8 (14).4',6-dihydroxy-4-methoxy- benzophenone-
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SN E A BHE Y B (Anemarrhena asphode-
loide Bunge. ) [ T H AR 250 2 I IR 5 L A0 T 4 2
BRI A A K ik s FLATAR B SR AR 2R R i) 3004
iAo SRR BE 7= 1 T AR AR S Al 25 &8
P HFEA M . KESM 58 7R IRR %% .

A SR A1 T8 R0 BE 25U A0 AR AT A5 A (] 0 2 B
FHS ARG T 0B Z5UAR vp Ak 27 B4 F 5 0 20 DL Sk
1B . Ry 7653 A T BE 25 88 BT R AR S R A
M3 Sephadex LH-20 8,315 K 5 25 iy 55 J7 125 %
FNBEAUAR 702 £ S £ TR £ TR 25 BOHR 43 k47
srE i, N Ay 45 2 15 ANMMEE Yl # R
PRI 27 55 T vE X AT S5 M0 L i S E
BN B3RO0 (2) Ve R (3) L T-hy-
droxy-3-(4-methoxybenzyl )-chroman (4 ). 3'-hy-
droxy-4'-methoxy-4-dehydroxynyasol (5). 5, 7-di-
hydroxy-3-(4- methoxybenzyl)-chroman-4-one(6) .
2, 4'-dihydroxy-4-methoxy benzophenone(7) .1, 3-
bis (4-hydroxyphenyl) pent-4-en-1-one (8), (+)-
syringaresinol(9) .ent-16, 17-dihydroxy-kauran-19-
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(12) I RAF (13) . T &R (14) (4", 6-dihydroxy-
4-methoxy benzophenone-2-O-(2"),3-C-(1")-1-des-
oxy-a-L-fructofuranoside(15) , A< SZ ;2% Hn] S 40
BEAAR B IR LR G TF R R it — 2 BB s .
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Tk ke (TMS) 25 A% s EYELA SB-1100 Jie 4% 25 % A%«
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S22 3 PY A= MR 23\ s Ao 18R B D A B 4k

HEEZIAR T 2015 4F 11 H SRR T LB LM
TV RBP4 KX P S B E A
A B MY WM B (Anemarrhena asphodeloide
Bunge. ) YR . 2B bR A DR A7 T 22 Bl B2 25 K 2
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2 RESH

HEEZAR 6 kg, F 70 % £ FE % I SR L, £ BUR
P M AR IR 1. 56 kg, R KRS HER
MR CBEFEI S U ML L TR LT 1% LR TR B
FLC400 @) o SR R RE AT 2 B X &R & TR & AL 4T
I3RS DL - I AR G R L TR 2
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(DAY 1 BEam K. 5% T, BB,
Molish il Libermann-Burchard Jz ) & BH M, 56 2
N X RE A LS L fE 3 PRI R T BRI AT N —
HCOHBREGHAAN TR EEMEY 1 NS M,

G2 HERK. S THE, 583
A T B SRR 7 3 RA R RS T I AT —
O HIBEGHE ST B2 EY 2 BB BT IC,

GbE 3 RE A AR, 5 THE, H-
NMR(600 MHz, DMSO-d*) §:13. 75 (1H, s, 1-
OH),10. 6 (1H, s, 3-OH), 10. 5(1H, s, 6-OH),
9.81(1H,s,7-OH),7. 38(1H,s,H-8),6. 86(1H,s,
H-5),6.37(1H,s,H-4),4.59(1H,d,J =9. 8 Hz,
H-1).3.13~4.04(5H,br,H-2',H-3' ,H-4',H-5,
H-6"),” C-NMR (150 MHz,DMSO-d;)8:179. 1(s,
C-9),163.8(s,C-3),161. 8 (s, C-1),156. 2 (s, C-
4a), 154.1(s, C-6),150. 8(s,C-4b),143. 7(s,C-
7),111.7(s,C-8a),108. 1(d,C-8),107. 6(s,C-2),
102.6(d,C-5),101. 3(s,C-8b),93.3(d,C-4),81. 6
(d,C-1",79.0(d,C-5"),73.1(d,C-2"),70. 6(d, C-
3'),70.2(d,C4"),61.5(t,.C-6"), LI RIS
SCHRL3 B A — 3, i S b B 3 s i

WibE 4 AR, HNMR (500 MHz,
CD,;0OD)§:7.01(2H,d.,J =8.4 Hz,H-2",6").,6. 86
(1H,d,J=8.4 Hz.H-5),6.72(2H,d,J =8. 4 Hz,
H-3", 5),6.39(1H,dd,J =8.4,2. 6 Hz, H-6),
6.30(1H,d,J=2.6 Hz,H-8),4. 09(1H,ddd, ] =
10.5,3.0,1. 6 Hz,H-2a),3. 73(1H,dd, J = 10. 5,
8.2 Hz,H-2b),3.70(3H,s,4-OCH;),2. 68(1H,
ddt.J =15.9,5.2.1.1 Hz, H4a), 2. 57(1H.dd.
J=13.6,7.6 Hz,H-9a),2. 51(1H.dd, J =13. 6,
7.5 Hz,H-9b),2.39(1H,dd,J =15.9,8. 6 Hz, H-
4b), 2. 15 (1H, m, H-3),” C-NMR (125 MHz,
CD30D)§:160. 4 (s, C-4"),156. 8(s,C-8a), 156. 6
(s,C-7),131.7(s,C-1"),131. 3(d, C-5),131.0(d,

C-2',6"),116.1(d,C-3",5"),114. 9(s,C-4a),107. 9
(d,C-6),102.2(d,C-8),71. 0(t,C-2),55. 6(q.4'-
OCH3),38.0(t,C-9),35.9(d,C-3),31. 3(t,C-4),
R R S SR [ 4 438 B AR — B SO E %4
AWM 7-hydroxy-3-(4-methoxybenzyl)-chroman,

GOE® S HAEHAR. HNMR(G00 MHz,
CDCI3),8:7.17(2H,d,J =8.1 Hz,H-2,6),6. 84
(1H.d,J=2.2 Hz, H-2").6. 79(2H,d, ] =8. 1
Hz,H-3,5),6.79(1H.,d,J=8.4 Hz,H-5"),6. 71

(1H,dd,J=8.4,2.2 Hz,H-6"),6.51(1H,d, ] =
11.5 Hz,H-7),6. 00(1H.ddd, ] =17.2,10. 2, 6.0
Hz,H-8"),5.68(1H,dd,J=11.5,10. 0 Hz,H-8),
5.58(1H,br s,4-OH),5. 16(1H.dt, ] =17.2,1. 6
Hz,H-9a),5.14(1H.dt, J=10. 2,1. 6 Hz, H-9b),
4.99(1H,s,3-OH),4. 46 (1H,dd, J =10.1,6. 1
Hz,H-7"), 3.87(3H,s,4'-OCH3) ,"* C-NMR (125
MHz,CDCI3), §:154. 5 (s, C-4), 145, 6 (s, C-4"),
145.1 (s, C-3"), 140. 6(d,C-8"),136. 7(s,C-1"),
131.6(d,C-8),130. 0(d, C-2,6),129. 8(s,C-1),
128.6(d,C-7),119. 0(d,C-6"),115.11(d,C-3,5),
115.06(t,C-9"),114. 0(d,C-2"),110. 7(d,C-5"),
56.0(q,4"-OCH3),47. 0(d, C-7"), Dk ¥ w5 4
5 3CHRE5 4R 3E e A — B0 s @ % B o 3 -hy-
droxy-4’-methoxy-4-dehydroxynyasol,

6 ka6 Ak, HNMR(500 MHz,
CDCly),8:12. 11(1H,s,5-OH),7. 10(2H,d, J =
7.8 Hz,H-2",6"),6.79(2H,d,J=7.8 Hz,H-3',
5'),6.06(1H,d,J=2.3 Hz,H6),5. 97 (1H,d,
J=2.3 Hz,H-8),4. 84 (1H, br s, 7-OH), 4. 28
(1H.dd,J=11.4,4. 1 Hz, H-2a),4. 11 (1H, dd,
J=11.4,6.9 Hz,H-2b), 3.81(3H.,s.,4-OCH,),
3.17(1H,dd.,J =13. 9,4. 4 Hz.,H-9a),2. 80 (1H,
ddt,J=10.5,6.9,4.3 Hz,H-3),2. 70 (1H.dd,
J=13.9,10. 5 Hz, H-9b) ., C-NMR (125 MHz,
CDCI;)8:198. 1(s,C-4),168. 0(s,C-7),164. 6 (s,

C-5),163.0(s,C-8a),154. 5(s,C-4"),130. 5(d, C-
2,6',130.1(s,C-1"),115. 7(d.C-3",5"),102. 7(s,
C-4a),95.1(d,C-6),94. 0(d,C-8),69. 1(t,C-2),

55.8(q.,4'-OCH;),47.0(d,C-3),32. 1(t,C-9), I
Lﬁﬁzﬁgﬂ)ﬁ%%ﬁﬁkm]?ﬁL%ZF—ﬁ,ﬁkémﬁﬂc%%
4 5,7-dihydroxy-3- (4-methoxybenzyl)-chroman-4-one,

(OAEW 7 wEHIRE . H-NMR (600
MHz,CDCl,),8:12. 67(1H,s,2-OH) ,7. 62(2H,d,
J=8.6 Hz,H-2",6"),7.55(1H,d.J =8. 9 Hz, H-
6),6.93(2H.d,J=8.6 Hz,H-3".5"),6.52(1H.d,
J=2.5 Hz,H-3),6.42(1H,dd,J =8.9,2.5 Hz,
H-5),3.87(3H,s,4-OCH;) ,"* C-NMR (125 MHz,
CDCly),6:114.6 (s,C-1),164. 6(s,C-2),101. 3(d,
C-3),162.9(s,C-4),106. 5<d °-5),133.9(d,C-6),
128.7(s,C-1"),131. 8(d.C-2",C-6"),115. 1(d.C-
3',5"),161.4(s,C-4"),196. 9(s,C-7),55. 62(q.4-
OCHy), Vi FA%#E A 5 SCmk 07 148 B2 A — 2,
Mm% Tz ES YR 2, 4-dihydroxy-4-methoxy-

benzophenone,
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a8 wEEi . 5 T H B, H-
NMR(600 MHz, CD30D)§:7. 84 (2H,d,J =38. 8
Hz,H-2,6),7.05(2H,d.,J=38.5 Hz, H-2',6"),
6.81(2H,d,J=8.8 Hz,H-3,5),6.69(2H,d.J =
8.5 Hz,H-3',5'),6. 01 (1H,ddd, J =17. 2, 10. 2,
7.2 Hz,H-8'),4.97(1H,dd,J=10. 2,1. 4 Hz,H-
9'a),4.95 (1H,dt,J=17.2,1.4 Hz,H-9'b).3. 92
(1H,q,J=7.2 Hz,H-7"),3.30(1H.dd,J=15. 9,
7.4 Hz,H-8a).3.27(1H,dd. J=15.9,7. 4 Hz,H-
8b),"* C-NMR (150 MHz, CD30D) §: 200. 2 (s, C-
7),164.0(s, C-4'),157. 1(s,C-4),143. 1(d,C-2",
6'),135.4(s,C-1"),132.1(d,C-3",5"),130. 5(s,C-
1),129.9¢d, C-2,6),116.4(d,C-3,5),114. 4(t,C-
8),46.3(d,C-8"),44. 9(t,C-9"), VI FAZREH S
SCHRLS 4l Ba A — . # 4 E Ak G ¥l 1. 3-bis
(4-hydroxyphenyl) pent-4-en-1-one,

DEW 9 Wastdh, 5E THE. 551
7 Cuy Hys Og ' HHNMR (600 MHz,CD;0OD) ,3:6. 66
(4H,s,H-2",6",2",6"),4. 72(2H,d, ] =4. 1 Hz,
H-2,6),4.27(2H.,dd, J=9.0,6. 9 Hz, H-4a,8a),
3.88(2H.,dd,J =9. 0,3. 4 Hz, H-4b, 8b), 3. 85
(12H,s,3",5",3",5-OCH;), 3. 15 (2H, dt, J =
6.9,3. 7 Hz, H-1, 5", “C-NMR (150 MHz,
CD,0D),5:55. 7(d,C-1,C-5),87. 8(d,C-2,C-6),
72.9(t.C-4,C-8),133.3(s,C-1",C-1"),104. 6(d,C-
2',6",2",6"),149. 5(s,C-3",5",3",5"),136. 3(s,C-
4',4"),56.9(q,-OCH,) . I FAZRERER 5 SCHk[9 T3]
T AR — B B B % A0S ) i () -syringaresinol,

Atk & 10 [ @ K, H-NMR (600
MHz, CD,0OD),8:1. 87(1H,m, H-1a),0. 82(1H,
td, J=13.3.4.2 Hz,H-1b),1. 94(1H,br,H-2a),
1.40(1H, br, H-2b),2. 12(1H,dt, J = 13. 3,3. 3
Hz,H-3a),1. 05(1H, m, H-3b),1. 63(1H, m, H-
7b),1.49(1H,m,H-9),1. 01(1H,m, H-11a),1. 61
(1H,m, H-12a), 1. 52(1H, m, H-13),1. 65(1H,
m,H-14a),2. 02(1H, m, H-14b), 1. 95(1H, m, H-
15a),1.54(1H, m, H-15b),3. 70(1H.d, J=11.4
Hz,H-17a), 3. 60 (1H,d, J = 11. 4 Hz, H-17b),
1.17(3H,s, H-18),0. 99 (3H, s, H-20),"* C-NMR
(150 MHz,CD,0D),5:178. 8(s,C-19),82. 9(s,C-
16),66. 8(t,C-17),58. 2(d, C-5),57. 4(d, C-9),
53.7(t,C-15), 46.2(d,C-13),45. 8(s,C-8),44. 9
(s,C-4),43.4(t,C-7),42. 0(t,C-1),40. 9(s,C-10) ,
39.4(t,C-3),38. 2(t, C-14),29.7(q,C-18),27. 3
(t,C-12),23. 5(t,C-6),20. 4(t,C-2),19. 6 (t,C-
11),16.4(q,C-20) . ARG E e 5 S0k (10 14

BEA -, MEEZMLEDHN ent-16, 17-di-
hydroxy-kauran-19-oic acid,

ADMAEY 11 WRE AR, 5% THR, H-
NMR(600 MHz,CD,0D),5:6. 95(2H,d,J= 1.9
Hz,H-6",6"),6.82(2H,dd,J=8.1,1.9 Hz,H-2',
2"),6.77(2H.d,J =8.1 Hz,H-3",3"),4. 71 (2H,
d,J=4.0 Hz,H-3,7),4.23(2H,dd.J =8.9,5. 5
Hz.H-1a.5a),3.86(6H,s,3,3'-OCH,),3. 84 (2H,
dd,J=8.9, 3.4 Hz,H-1b,5b),3. 15(2H,dt, ] =
5.5,3. 7 Hz, H4, 8)., "C-NMR (150 MHz,
CD,;0D),5:149.5(s,C-3", 3"),147. 4(s,C-4",4"),
133.6(s,C-1',1",120. 0(d,C-6",6"),116. 0(d. C-
5,5",111.1(d, C-2",2"),87.6(d,C-3,7),72. 7(t,
C-1,5),56.5(q,-OCH;),55. 4(d.C-4,8), LI F#%
MEEHE 5 oCHRL 1 iR A A — B M E 2 b e
> (+)-pinoresinol,

A2DfkEW 12 B 6 J0 & ALK K. H-NMR
(600 MHz,CD,0D),5:7. 88(2H,d,J=8. 8 Hz,H-
2, 6),6.82(2H,d,J=8.8 Hz,H-3,5).” C-NMR
(125 MHz,DMSO-d6),8:121. 7(C-1),130. 4(C-2,
6), 114.8(C-3,5),160. 4(C-4),167.7(C-7), L} E
KA 5 SCHR 12 4 18 JE A — 30, i e iz e &

I IROE 2 T L
ADHEY 13 REOH K, ZiETHEE.H
- BEIR A 'ﬁ%‘ﬁt%ﬁXﬂﬁ%i@%l%fB

PRI RGN RIFAT N —8 HIRAHE SA TR L
G 13 s R

At a&w 14 [ @4 5. H-NMR (600
MHz,CD,0D),8:7.33(2H,s,H-2,6),3. 88(s, 3,
5-OCH3),"* C-NMR (150 MHz, CD,0D),§:123. 1
(C-1),108.4(C-2,6),148. 9(C-3,5),141. 6 (C-4),
170.5(C-7),56. 9(3,5-OCH,) ., DL FA%REERE 5 30
BROL3 iR B A — B B E N T /R .

(54 15 @ # K. H-NMR (600
MHz,CD,0D),3:7. 62(2H.d.,J =8.7 Hz, H-2',
6'), 6.81(2H.d,J=8.7 Hz,H-3',5"),6. 17(1H,
s,H-5),3.98(1H,d,J=4.7 Hz,H-3"),3. 87(3H.,
s,4-OCH,), 3.78(1H,dd,J=7.0.4.7 Hz,H-4"),
3.76(1H.m, H5"),3. 75(1H,dd, J =12. 7,2. 5
Hz,H-6"a),3. 60(1H, dd,J=12.7,5. 6 Hz, H-6"
b),3.38(1H,d,J =16.6 Hz,H-1"a),2. 86 (1H,d,
J=16.6 Hz,H-1"b) ,"* C-NMR (150 MHz,CD,OD)
5:197.2 (s, C-7),164. 7(s,C-4"),163. 0(s,C6),
162.2(s,C-2),159. 7(s, C4),133.2(d,C2",6"),
132.0(s,C-1"),121. 7(s,C-2"),115. 6(d,C-3",5"),
105.2(s,C-3),103. 1(s,C-1),93. 5(d,C-5),84. 0
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(d.C-5"),82.6(d.C-3"),78.1(d,C-4"),62. 4(t,C-
6").56.2(q,4-OCH;),33. 0(t, C-1"), P b #E %k
W5 SOk (14 ] 1B A — B M 2 x b EWh
4", 6-dihydroxy-4-methoxybenzophenone-2-O-(2"),
3-C-(1")-1"-desoxy-a-L-fructofuranoside,

4 itie
SR 2T R 2 R0 B 7 b fin o AR o BT 7 AR Y R

JEFEY RS R RE RO TR 7 0 Tk B b R AN

T —E R R R IRIR 9 . AW i A R

3% o3 15 5k DR B 25T v o3 B A 3 e S e 2

ARRE R BRI AF AL i T IX 2427 iy 1 F

A—EWNAED . HETER 2 5% h 72X 1B AR

A7 B3 04 43 BT o 6k T R BE Z0RR A 27 1 4 14 A0 9 A

T AN LA JRE U PP s A S W 0 B O 1

B B SR LU Ry R 24 b Y R 255 T R A ]

PR — 8 ISR .

SE Wk
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Chemical Constituents of the Fibrous Root of Anemarrhena asphodeloides
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[ Abstract ] Objective

230012, China; 2. An-
230012, China)

To investigate the chemical constituents of the dried fibrous root of Anemarrhena asphode-

loides. Methods Silica gel column chromatography, Sephadex LH-20 column chromatography. and recrystalliza-

tion were used for isolation and purification, and spectroscopy was used to identify the structure of compounds.
Results A total of 15 compounds were isolated from the fibrous root of Anemarrhena asphodeloides and were identi-
fied as daucosterol (1), sarsasaponin (2), mangiferin (3), 7-hydroxy-3-(4-methoxybenzyl)-chroman (4), 3'-hydroxy-
4"-methoxy-4-dehydroxynyasol (5), 5, 7-dihydroxy-3-(4-methoxybenzyl)-chroman-4-one (6), 2,4'-dihydroxy-4-me-
thoxy benzophenone (7), 1, 3-bis (4-hydroxyphenyl) pent-4-en-1-one (8), (- )-syringaresinol (9), ent-16, 17-di-
hydroxy-kauran-19-oic acid (10), (—+)-pinoresinol (11), 4-hydroxybenzoic acid (12), neomangiferin (13), sy-
ringic acid (14), and 4 ,6-dihydroxy-4-methoxy-benzophenone-2-O-(2"), 3-C-(1")-1-desoxy-a-L-fructofuranoside
(15). Conclusion Compounds 5-11, 14, and 15 are obtained from the fibrous root of Anemarrhena asphodeloides
for the first time.
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