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[FZE] B XER I Solidago virgaurea WAL M AP #EATHF G o 573K 2R FBE AT €33 , BE e At €335, ODS [ AH
01 DL e 45 0 25 07 15 20 B AL, I o BRAL  BORBGE i e e B E . SR EIFEEN T 12 MR, ol
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(4) 5 {-7, 22-"4%-3-B (5) ,2-52 2 -6-H AL KPR (6) , WIRRER (7) M A FK (8) , 1N 4 (9) , 3B-acetoxyolean-12-en-11-one-
acetate (10) Fll N-benzoylphenylalaninyl-N-benzoylphenylalaninate (11) , J& JLZ5 2 (12) . &8 :L&W 11 HE RN Z B Y & 4y
BT LAY 5,10 RiZE N E RSB AW 1,2,3,6,7 12 5 RN ZH Y 4 B A,
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[ Abstract | Objective; To Study the chemical constituents of the Solidago virgaurea. Method: The
compounds were isolated and purified from the plant with chromatography techniques and the structures were
identified on the basis of spectral analyses and physicochemical properties. Result: Twelve compounds were
isolated from S. wirgaurea and their structures were identified as 2'-methoxybenzyl-2-methoxy-6-hydroxybenzoate ,
2'-methoxybenzyl-2, 6-dimetho-xybenzoate, B-amyrin acetate, «-spinasterol, stigmasta-7, 22-dien-3-one,
hexadecanoic acid, 2-hydroxy-6-methoxybenzoic acid, pedalitin, quercecetin, kaemferol, 38-acetoxyolean-12-en-
11-one-acetate, N-benzoylphenylalaninyl-N-benzoylphenylalaninate and protocatechoic  acid.  Conclusion;
Compounds 11 was isolated from Solidago for the first time, compounds 5 and 10 were isolated from Solidago genus
for the first time, compounds 1, 2, 3, 6, 7 and 12 were isolated from the plant for the first time.

[ Key words | Solidago virgaurea ; chemical constituents; structural identification
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RGBT . Ry 58 % m AR 1 A2 15y M 2 Bl
WHIE , 8N B 2R — B BRI AL 22 ok AT T ST .
1
1.1 1L #% Agilent Trap VL A &7 3% {4 ( HP
Agilent) , Agilent 1100 %! LC-MS & Jii B¢ F {¥ , Bruker
Avance 600 AU #% @ 2t ¥R A ( B - Bruker 24 F] ),
INOVA-600 7 % i 34 9% %, X-6 7 8 fAR o 0 52 4%
Ao KWk 30-60 H ([H 255 M), H 3 H akiK
(200 ~300 H,300 ~400 H,#H H#HEAL L), H)2
35 Rk GF254 (75 B AL 1) ,0DS C L AH 3%
#¥, Sephades LH-20 ( GE Healthcare Bio-Sciences
AB).
L2 Z5tf BR-BEAAN T ZEE SRR
2l A R A I EZ N A AR SOl AR A B2 R
Bt 25 Y1 B 58 T AT (RIS ) S8 S B AR —
s # A6 Solidago virgaurea Linn [t T8 4> 5
2 BEBS5aH

TR — RO AT E 20 kg, [ 95% L BE%
=10 d, B3 WOR s AR A5 £ TR FNE
TSR3 AR E) 3 AN A AR R A SRR . X R
5 BB A AT 5 ok e A €33, WA B A K -2 B (100
0~0:100),153) 5 DA A FRAL, X H b4 5 oh
A LB A AR A SR AT ik AT, U -
(100:0 ~0:100) 6 B Bk i, Horb A #0728 53 15 24k
BW1,2,3 ;B A7 38 Jb f A AT € 3 G -
(100: 0 ~0: 100 ) A8 B P JBE , B0 AE (38 — 54 1 e -
B (30: 70 ~0: 100 ) B B2 % i LA Kz ODS A €5 33 HI i -
K (70:30 ~100:0) B HE VR , 245 iR 2L 5 9 4,
5,6,10 11, X 2 1R C B A AL AT RE BT (i, — &
H e - B2 (100: 0 ~ 50:50) , Jf- 28 5 ODS A 43, I
BE-7K (7030 ~ 100: 0) B B2 ¥k Jbi 73 20tk & 9 7,8,
9,12,
3 HHETE

a1 Lo, (8 W k) . ESI-MS IE
BRI 289[ M + H] ", 311[ M + Na] ", A X 70 ¥
5 & S 288.'H-NMR ( CDCl,, 600 MHz) §: 3.90
(6H,s,2,2'-0OCH, ) ,5.49(2H,s,-CH, ),6.46 (H,
d,J=8.4 Hz,H-5) ,6.62(H,d,J =8.4 Hz,H3),
6.93(H,d,J=8.4 Hz,H-3"),7.01(H,t,/ =7. 6 Hz,
H-5'),7.35(H,td,J = 8.4 Hz,1.8 Hz,H4'),7.36
(H,t,J=8.4 Hz,H4),7.56(H,d,J=7.6 Hz, H-
6'), "C-NMR ( CDCl,, 150 MHz) §: 56.1 (2-
OCH,), 55.3(2'-OCH,),124.2(C-1),163.3 (C-
2),103.7(C-3),135.0(C4),102.5(C-5), 161.1

(€C-6),170.3 (C-7), 62.8(C-8),110.1 (C-1"),
156.9 (C-2"),110.2 (C-3"),128.5(C4"), 120.5
(C-5"),129.2(C-6") , &R EMHEW 1 R 2'-H K
HE-2-H1 4 k-6 Ak 2K B R iR (2-methoxybenzyl-2-
methoxy-6-hydroxy-benzoate ) ,

ka2 Josasiih (8B %E) . mp 100 C,
ESI-MS IF & 7AiM 303[M +H] *,325[M + Na]
AHXT 431 5 & &y 302, H-NMR ( CDCI,,600 MHz)§:
3.83(6H,s,2,6-0CH,),3.87 (3H,s,2'-0OCH, ),
5.47(2H,s,-CH,-) ,6.57(2H,d,J =8.4 Hz,H-3,H-
5),6.90(H,d,/=7.8 Hz,H-3") ,6.97(H,t,J]=7.8
Hz,H-5'),7.29(H,t,] =8.4 Hz,H4),7.31 (H,1,
J=7.8 Hz,H-4"),7.50 (H,d,J = 7.8 Hz, H-6'),
“C-NMR (DMSO, 150 MHz) &:56.2 (2-OCH, ),
56.2(6-0CH,) ,55.6(2'-OCH,) ,124.8(C-1),158.8
(C2),104.3 (C3),131.4(C4),104.2 (C-5),
157.7(C-6),166.8 (C-7),62.5(C-8),113.5(C-
1'),157.5 (C-2"), 110.5 (C-3"), 129.4 (C4'"),
120.6(C-5"),129.5 (C-6") . J i % dhs 5 SCHk [2]
rh ST RN T B AR I B ik S o 2 R
Fe-2,6-— H & KK 2l (2'-methoxybenzyl-2, 6-
dimethoxybenzoate ) ,,

keEw 3 e RESEH(ZEF L), mp
235 ~236 C, ESI-MS 1E& 74 469[M + H] *,
TR TACI 467[ M — H] ™, AHXS 73 7 i it 468, 731
7 C,, Hy, 0,, Liebermann-Burchard i 5% & [H ¥ [
I o H-NMR ( CDCI,,600 MHz) §:0.84,0.88,0.89,
0.90(6H),0.98,0.99,1.15 4 8 NH IEF 5, 7
2.06 AbA —AHUILAF 5, 45 5 ki, FE L a Y
W= E AL A Y. C-NMR (CDCl,, 150 MHz) §:
38.2(C-1),23.7(C-2),80.9(C-3),37.7(C4),
55.2(C-5),18.3(C-6),32.6(C-7),39.8(C-8),
47.5(C9),36.8 (C-10),23.5(C-11),121.6 ( C-
12),145.2(C-13) ,41.7(C-14) ,28.4(C-15) ,26. 1
(C-16),32.5(C-17),47.2(C-18),46.8 (C-19),
31.1(C20),34.7(C-21),37.1(C22),28.0(C-
23),16.8(C-24),15.6(C-25),16.7(C-26),26.0
(C27),26.9 (C-28),33.4(C-29),23.6 (C-30),
171.1(C=0),21.5(-0CH, ), 8171.1 fIl 621.3 %%
A 62. 08 {5 SHEI & A — > L WAL A AEATE
DT R 0 SR [ 3 ] B 1 B- S E B I B O TR
T B4 B AR — B, B kB W 3 O B- LT AR AN AR
i£ 2, BRI ( B-amyrin acetate)

k&4 TEHRES M (ZEAFH) . mp
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171 ~172 C, ESI-MS 1E & F# 0 413[M + H] *
AHXT 4> F B & 412,'H-NMR (600 MHz, CDCIl,) §:
0.58(3H,s), 0.82(3H,s), 0.83(3H,s), 0.84
(3H,s) 43 510 18,19,26,27 {6 2L R 7155,
0.87(3H,d,J=6.6 Hz), 1.04(3H,d,J =6.6 Hz)
3R 29,21 i BT FAE 5. 5.05 (dd, J =
9.0 Hz, 8.4 Hz, H-22 5§ H-23),5.19 (dd,J =8.4
Hz, 9.0 Hz, H-22 5 H-23),3.63 (m, H-3)," C-
NMR (150 MHz, CDCl,)§:37.1(C-1),31.4(C-2),
71.0(C-3), 37.9(C4),40.1(C-5),29.5(C-6),
117.5(C-7),139.6(C-8) ,49.4(C-9) ,34.2(C-10) ,
21.4(C-11),39.3(C-12),43.2(C-13),55.0 ( C-
14),22.9(C-15),28.4(C-16), 55.7(C-17),12.0
(C-18),13.1(C-19),40.8 (C-20),21.1(C-21),
138.1(C-22),129.3(C-23),51.1(C-24),31.8(C-
25),19.0(C26),21.3(C-27),25.3(C-28),12.3
(C-29) . DT 5 STk [4 ] 8 19 o35 25 S BE AL
Pi— 3, B2 Z ISR o3 (a-
spinasterol ) ,

ke s RS (@ W E). mp
164 ~165 °C, ESI-MS 1E& T4 411[M +H] "
B TR 409 [M - H] ™ AR XS 43 F i ik 410, H-
NMR (600 MHz, CDCL,) & IEJ a- KR A,
B 3.62(1H, m,3H) A [ H 4 #l % K k. " C-NMR
(150 MHz, CDCl,) & 45 5 o-3 3¢ 1 BE L EAH L,
ZAEG W 71.0(C-3) {5515k, 1M 210(C =0) H B
5%, LG UL EBIE R BN o-3 3% 6 B 19 72 5L 1R
KSR OG5 BOE 5 SRR DS ] X IOy -7, 22-2
I -3 -l ( stigmasta-7 ,22-dien-3-one)

b6 B A RS M (U B ) .
mp 142 ~ 143 °C, ESI-MS I[E B F# W 169 [ M +
H] " g4 167 [ M - H] ~, 8 € AH XS 43 1 T
#1688, 4> 5k C,H,0,.,"H-NMR (600 MHz,
CDCL,) §: 4.09, (3H, s,-OCH, ), 5.32 (2H, s,
-CH,-) ,#£ 6.52(H,d,J=7.2 Hz) ,6.75(H,d, ] =
7.2 Hz) f1 7. 44 (H,t,J =7.2 Hz) HER I M i% 1 3
A, RIZA S Y AE R Lo AHAB ) 3 A Hut,
812.20( H,s,-OH) % B & 4 — 1 ¥ ." C-NMR
(150 MHz, CDCl,) :57.10 (-OCH, ) ,101.2 ~ 164.3
KR E R AE 5, 170.8 (-COOH) , Jeig £ dlt 5
SCHR[ 6] 238 iy 2-F% 5 -6-F AU B % B R A [+, mT
EZAE Y N 2-72 H-6-H A FE R R (2-hydroxy-6-
methoxybenzoic acid)

tkE&EWw 7T wEKmAK(HE), mp 302 ~

- 142 -

304 C,ESI-MS 1E & F 4l 317[M + H] ", 339
[M+Na] " MXF 55 F B &y 316, fh2= 45/ Xk
C,H,,0,, ' H-NMR (600 MHz, MeOD)§:3. 65(3H,s,
-O0CH,),6.46 (1H, s, H-8),6.60 (1H, s, H-3),
6.81(1H,d,J=7.8 Hz,H-5") ,7.33(1H,d,J =2.4
Hz,H-2"),7.43(1H,dd,J =7.8 Hz,2.4 Hz,H-6") ,
13.10(1H,s, H-5) . 58 §R 2 096 3% 8 Ml

FF 38 1 55 PR 20k B ) (3 I, B %A S
W) R R 2 (pedalitin)
a8 OB K (HEE), mp 310 ~ 312

°C., ESI-MS IE & F4#: 0 303[M + H] *,325[ M +
Na | ™, 8 & 0 X5 43 F W3 it 302, 2549k C 5 H,,
0,. FRFER-BEM I N W 21 {5, Molish JZ i i FAYE, 5
Wi Bz 2% bR o b AT )2 5 o B, RO 5 A
FAE, BRGSO T R 4G UL B i e iz e &
Yy Rl K2 & (quercecetin)
Ew 9 EEmAR(HE), mp 276 ~ 278
C, ESI-MS I[EB 74 287[M + H] " ,309[ M +
Na ™, B & #H X 43 F i 5 o0 286, fb # 45 # X Ky
CysH O o 5 L1125 M XoF B 9 2 €633 0 i, R RT3 2
A SEAR R, HIR A G AU TR B2 iz &l
Z5 1 (kaemferol ) o
feEaw 10 JEB R (ZE P B, mp 272 ~
273 C, ESI-MS 1E & FKaill 483[M + H ] ™ A XT 43
F 5 o 482, H-NMR (600 MHz, CDCI, ) 8:0. 83,
0.87,0.88,0.89,1.14,1.17,1.27,1. 37 kb4 8 A~ H
%5 ,2.07 (3H,s,-0CO-CH, ) ,2.36 (1H, m, H-
9),2.80 (1H, m, H-18) ,4.53 (1H, dd, J = 11.4,
4.2Hz,H-3),5.60 (1H, s, H-12)," C-NMR ( 150
Hz, CDCl,):38.7(C-1),23.4(C-2),80.5(C-3),
38.0(C-4),55.0(C-5),18.6(C-6),32.6(C-7),
43.4(C-8),61.4(C-9),36.9(C-10),200.0(C-11),
128.0(C-12),170.4(C-13) ,45.3(C-14) ,26.3 (C-
15),26.4(C-16),32.4(C-17) ,47.6(C-18),,45. 1
(C-19),31.0(C-20),34.3(C-21),36.4(C22),
28.0(C-23),16.6(C-24),16.5(C-25),17.3 ( C-
26),23.4(C27),28.6(C-28),73.0(C-29),23.5
(C-30),170.8 (-0CO) ,21.3 (-CO-CH, ) , 3 1% % ##
5 3c ik [8] 4R i A9 3B-acetoxyolean-12-en-11-one-
acetate — B, {UHf & AL W 1 A SRR AL =
i 251k &) 3B-acetoxyolean-12-en-11-one-acetate ,
a1 JeEm R (AP R, mp 212 ~
213 C, ESI-MS IF & F Kl 507 [M + H] ", 529
[M+ Nal™, Hl X4 F 5 & 4 506, "H-NMR (600



BV R B AR O TS

MHz,CDCI,)§:4.93(1H,q,J/=7.2 Hz, H-a'),3. 30
(1H,dd,J=13.8,6.8 Hz,H-8',),3.24(1H,dd,J =
13.8,7.2 Hz,H-H-B8,),4.60 (1H, m, H-a'),3.01
(1H,dd,J=13.8,6.8Hz, H-8',),2.91(1H,dd,J =
13.8,7.2 Hz,H-H-B',) ,4.57(1H,dd,J =7.2 Hz,H-
Y.),4.06(1H,dd,J =12,6Hz, H-vy,),7.72(2H,
dd,J=7.2,1.5Hz,H-2,6),7.32(2H, m,H-3,5),
7.43(1H,tt,J=7.2,1.51 Hz,H4),7.50(1H, m,H-
4'),7.20 ~7.27 (10H, X }® F FHFFAES),6.69
(brd, J=6.6 Hz, NH, ), 6.58 (brd, J = 6.6 Hz,
NH,),4.93(1H,d,J =7.2 Hz,H_),""C-NMR (150
MHz, CDCl;)6:171.9( NEE¥F C=0),167.4,167.2
(FKBEfE C=0),133.3 ;& 137.7,135.1 KKK
(C-1),134.2(C-1"),127.1,127.0 } 129.3,129.2
N (C-2,6),128.6,128.7 J 128.8,128.9
R H(C-3,5),131.4,132.0 f 126.8,127.2 KK
Hp(C4),65.4(C-y),54.5(C-a),50.3(C-a"),
37.5(CB),37.3(C-B'),19.7,16.1 (-CH, ) , Jai¥
s W SCHk (9] R, o oE k& W R N-
benzoylphenylalaninyl-N-benzoylphenylalaninate ,

EY 12 WRE SRS & (NET) ,mp 199 ~
200 €, ESI-MS IEE 740 155 [M + H] " A XF 73
F & 154,"H-NMR (600 MHz, acetone-d6 ) §:
6.86(1H,d,J =7.8Hz, H-6),7.44(1H,d,J=7.8
Hz,H-5),7.49 (1H,s, H2)."” C-NMR ( 150 MHz,
acetone-d6)§:114.8(C6),116.5(C5),122.1(C1),
122.7(C2),144.6 (C3),149.8(C4),166.8(C =
0) o JGIEECHE R SCHR L 10 AR F 85, 1 2 1Z Ak & 0
J& JLZX 2 ( protocatechoic acid) ,

[ &% k]
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