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B D Sl e R R A 8l

AR, WXE, REM, AR, BT
2. BRI KFEZR, I8 %45 343000)

[fE]

B8 R B L e Pedicularis densispica R WALAA Sy . ik B AR08 F B ARIEEL S % (1D,

2D-NMR, MS) S I A 44, B8R S BIIFUTE T 10 ML AH ., 4124 acacetin (1), apigenin-7-0-B-glucopyrano-
side (2), kaempferol-3,7-0-a-dithamnopyranoside (3), scutellarein-7-0-8-glucopyranoside (4), chrysoeriol-7-0-8-glucopyranoside

(5), pedicutricone A (6), dearabinosyl pneumonanthoside (7), salidroside (8), darendoside B (9), maltol-8-D-glucopyranoside
(10) fLE YIRS KB A bmh . 2518 LA EAL S W E N IZA Y 4 815 51, B 6,8 Ab, ARk &M B Ik

MiZIg A oy g2l
[REEIR]  WRED S ; B ; B il

s IR AR 600 FhLL L, A AR AR —( )
AR RN DR E R 2 R £
TE BRI FH 7 S A T B, S L
R AR 245 IO (B 8 5 | S AF ST & i B A,
M TR B 2 M CHR A A, 1 P Ak
XZ AP —LE R AT T A7 o 9 BE 5T,
SYESUEMGEERS RN R H R R A S
Py PR IR RN 3 | B S SR Ah y
JE B e IR YRR U3, BAA PR U ST M
P S A s e 2B O AR I R e
Pedicularis densispica Franch St 512 sl 42X 1L 19 %
AR IR o R N R D S B R i
PEY) TR, AS TR A 0 3 B B S v A R AT T Ak
EWAMIETE . ZRTEARAE T IR mEE B A
SCHRIE IR B AR B RY 10 S HALL S . SU0E
HOAE A ) B BOR BT, X BE AL S W i) M E
acacetin (1), apigenin-7-0-B-glucopyranoside (2),
kaempferol-3 , 7-0-q-dirhamnopyranoside (3 ), scutel-
larein-7-0-B-glucopyranoside (4 ), chrysoeriol-7-0-8-
glucopyranoside (5) ,pedicutricone A (6) , dearabino-
syl pneumonanthoside (7) , salidroside (8) , darendo-
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side B(9) , maltol-8-D-glucopyranoside (10) , Ll -4k
B R E R ZAEY) TH oy B E L R 6,8 Ah, Hoax
EWE A E RN ZB Y o 253
1 AR

Jiit (FAB-MS) | VG Autospec-3000 % jif7 % 1%
58 s B 5 HRTE (NMR ) Bruker AM-400 Fi1 DRX-
500 8- ARG ARG AE , TMS Sk N R 5 )2 €035 i
FIAE €0, 335 ik 52 #h 75 &% ¥ V¢ A T.) 4 )™ ; Sephadex
LH-20 “#& Pharmacia 2\ &) 4= 72 ; HPLC ( Zorbax ODS-
CI8),

FEEL T 2004 4 8 I RAET g, th b [
b2 b B AR YR I T T 20RI 5T 0 5 e S 4 i ) 5
B P. densispica,
2 RS E

WIS AR 8.5 kg AYRE,95% L BRI
TARI 3 U, BEUC3 b 4 ORIl ok 4 15 31 Y 3
B TR S A BB AR , #5530 5 L SR ST
IE T EEAE R, 98 s W 4 [RDSO ) . LR LR A L)
52 g ZhEME (200 ~300 H ) A, S0 HY B B2
et (100:1 ~20:1) 455 Fr. 1 ~3 3 M43, Fr.
1 PRI (B3, DA v k-4 {7 (102 1 ~1:1)
Ve, e /e 1a ik &) 1(60 mg) ,6(20 mg) . Fr. 3 £
FECAE 35, LU 05-H I (50 1 ~30: 1) UEJiE, 15
Fr.3.1 F1 Fr.3.2 2 ¥ %0, Fr.3.1 £ Sephadex
LH-20 % e A 8 3%, DL BV i, 154k &5 9 4 (7
mg) ,8(5 mg), Fr.3.2 % Sephadex LH-20 B¢ ¥
3%, LI BN, 3L 54 5(23 mg) ,10(11 mg) .
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IE T A HUY) 200 g fEE (200 ~ 300 H ) #E: A, 54
D5 -F BRI DEE(30: 1 ~6: 1) , 153 Fr. A ~E 5 4>
Horo Fro A SRERAE (O35, DA D5 - EE(30: 1) B
JIi , #1457 HPLC ( Zorbax ODS-C18, 7k -H i 80: 20,
Pk 10 mL - min =" ) f3E A 7 (24 mg) ;Fr E £
RERCAE (335, LA -F B (9 1) BRIBE, 48 Sephadex
LH-20 HERCAT (i, HEEpE b, 15946 549 2(20 mg) ,
3(50 mg),9(11 mg) .
3 giEE

&Y 1 E@*ﬁj{){j‘(@,ﬁ:’cmHIZOSo FAB-
MS m/z 283 [M — H]~,' H-NMR ( DMSO-d, , 500
MHz) 8: 3.81(3H,s,4’-OMe) ,6.17(1H,s,H-6),
6.45(1H,s,H-8),6.77 (1H,s,H-3),7.04(2H,d,
J=8.2 Hz,H-3",5"),7.95(2H,d, ] =8.2 Hz,H2',
6'),12.89 (1H, s, OH-5) ,"” C-NMR ( DMSO-d, , 125
MHz)§:164.3(s,C-2),103.5(d,C-3),181.8(s, C-
4),161.5(s,C-5),99.0(d,C-6),163.3(s,C-7),
94.1(d, C-8),157.4 (s,C9),103.8 (s, C-10),
122.9(s,C-1"),128.3(d,C2",6") ,114.6(d,C-3",
5'),162.3(s,C4"),55.6(q,4'-OMe) , UL I %di 5
SCHRLO ] ot xof B AS — 30, s e iz b &9 R
acaceting

a2 AR AR B4, Molish Jz i 5 FH
P ,C, Hyy0,0 0 FAB-MS m/z431[M -H] ™ ,'H-NMR
(DMSO-d, , 500MHz) §:3.06 ~ 3.70 (6H, m, H of
Gle),5.04 (1H,d, J =7.3 Hz, H-1" of Glc),6.41
(1H,s,H-6) ,6.81(1H,s,H-8),6.81(1H,s,H-3),
6.87(2H,d,J=8.5 Hz,H-3",5"),7.91(2H,d, ] =
8.5 Hz,H-2',6") ., C-NMR ( DMSO-d, , 125 MHz) §:
164.5(s, C2),102.7 (d, C3),181.9 (s, C4),
162.9(s,C-5),99.5(d,C-6),162.9(s,C-7),94.9
(d,C-8),156.9(s,C-9),105.3(s,C-10),120.2(s,
C-1"),128.6(d,C2",6"),116.3(d,C-3",5"),161. 1
(s,C4"),100.0(d,C-1"),73.1(d,C2"),77.2(d,
C-3"),69.6(d,C4"),76.5(d,C-5"),60.7(t,C-6"),
HABHE 5 SCHERL10 J{H — 3%, %8 b B YR apige-
nin-7-0-B-glucopyranoside,

G 3 B AR AR 4, Molish iz 1 5 FH
¥, C,, Hy O,o FAB-MS m/z 577 [M - H] .
'"H-NMR(CD,0D + C,D,N,400 MHz)§:0.98 (3H,
d,J=5.3 Hz, H6"),1.28 (3H,d, J = 5.9 Hz, H-
6"),3.30 ~4.36(8H,m,H of Rha),5.48(1H,br s,

H-1"),5.62(1H,br s,H-1") ,6.39(1H,br s,H-6) ,
6.63(1H,br s,H-8),6.95(2H,d,J =7.9 Hz,H-3",
5'),7.75(2H,d,J =7.9 Hz, H2',6")."” C-NMR
(CD,0D + C;D;N,100 MHz)§:157.7(s,C-2) ,136. 4
(s,C3),179.5(s,C4),162.8(s,C-5),100.5(d,
C-6),163.3(s,C-7),95.5(d,C-8),159.4(s,C9),
107.4(s, C-10),122.2 (s, C-1"),132.0 (d, C2’,
6'),116.6(d,C-3",5"),161.8(s,C4"),103.6(d,
C-1"),72.1(d, C2"),72.2(d, C3"),73.6 (d, C-
4"y 71.7(d,C-5"),18.3(q,C-6"),99.9(d,C-1"),
71.9(d,C-2"),72.1(d,C-3"),73.2(d,C4"),71.3
(d,C-5"),17.9(q,C-6") , Lh %R 53CHR 11 ]
Bt BB A — 3, U 2 Z AL G WA kaempferol -
3,7-0-a-dirhamnopyranoside ,

G 4 B A AR B4, Molish Jz 1 5 FH
P, Cy Hyy Oy, FAB-MS m/z 448 [ M ]~ ' H-NMR
(DMSO + CD,0D,400 MHz)§:3.21 ~3.70(6H,m,H
of Gle),5.25(1H,d,J =7.0 Hz,H-1" of Glc),6. 18
(1H, s, H8),6.37 (1H, s, H-3), 6.88 (2H, d,
J=8.8 Hz,H-3",5") ,8.05(2H,d,J =8.8 Hz,H2',
6') ,”C-NMR (DMSO + CD,0D, 100 MHz) §:164.3
(s,C-2),103.9(d,C-3),179.3(s,C4),158.6 (s,
C-5),135.3(s,C-6),161.6(s,C-7),95.0(d,C-8),
158.8(s,C9),105.4 (s, C-10),122.8 (s, C-1"),
132.3(d,C2",6"),116.1(d,C-3",5"),163.0(s, C-
4'),100.2(d,C-1"),75.7(d,C2"),78.5(d,C-3"),
71.3(d,C4"),78.0(d,C-5"),62.6(t,C-6"), L)L
55 SCHR L 12 ] i ok B EE AR — B, o e iz Ak
AWM scutellarein-7-0-B-glucopyranoside

G S B AR AR E 4, Molish Sz 1 5 FH
#,C,,H,,0,, ,'H-NMR ( DMSO-d, ,400 MHz)§:3. 19-
3.72(6H,m,H of Glc),3.85(3H,s,3’-OMe) ,5.09
(1H,d,J=6.8 Hz,H-1") ,6.44(1H,d,J =1.6 Hz,
H-6),6.78 (1H, s, H-8),6.79 (1H, s, H-3),7.06
(1H,d,J=8.5 Hz,H-5") ,7.42(1H,d,J =1.7 Hgz,
H-2"),7.52(1H,dd,J =8.5,1.7 Hz, H6'),9.43
(1H, s, OH4'), 12.91 ( 1H, s, OH-5)."” C-NMR
(DMSO-d, ,100 MHz)§:164.1(s,C-2),103.8(d, C-
3),182.0(s,C4),163.0(s,C-5),100.0(d,C-6),
161.2(s,C-7),94.9(d,C-8),157.0(s,C9),105. 4
(s,C-10),122.9(s,C-1"),112.1(d, C2"),146.8
(s,C3"),151.4 (s,C4"),113.2(d,C-5"),118.9
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(d,C-6"),55.8(q,3'-OMe),99.6(d, C-1"),73.2
(d,C-2"),76.5(d,C-3"),69.6(d,C4"),77.2(d,C-
5"),60.7(t,C-6") . HAE a5 3Ck[ 13 ] AHAF, L&
WY 5 M chrysoeriol-7-0-B-glucopyranoside ,
a6  BAMA ARG A, C\eH, 05, FAB-
MS m/z301[M - H] ~,'H-NMR ( CDCl, , 500 MHz)
5:3.76 (3H,s,3-OMe ) ,3.80(3H,s,2-OMe), 3. 87
(3H,s,5-OMe) ,6.46 (1H, s, H-1),7.07 (1H, dd,
J=1.0,7.8 Hz,H-6) ,7. 14(1H,t,J =7.8 Hz,H-7) ,
7.65(1H,dd,J=1.0,7.8 Hz,H8),12.60 (1H, s,
OH4) ,"C-NMR(CDCI,,125MHz)§:91.0(d,C-1),
160.0(s,C-2),132.0(s,C-3),154.1(s,C4) ,153.2
(s,C4a),146.3 (s,C4b),148.3(s,C-5),115.6
(d,C6),123.6(d,C-7),116.7(d,C-8),121.2 (s,
C-8a),104.3(s,C-8b),181.1(s,C9),56.5(q,2-
OMe) ,60.9(q,3-OMe) ,56.4(q,5-OMe) , HE
53CHR 14 1HEAF , 1b B % %€ N pedicutricone A

& 7 Jo ot A4, Molish Jz i i FH 7k,
CyoHy0,, FAB-MS m/z 369 [M - H] ' H-NMR
(CsD,N ,400 MHz)5:0. 88(3H,s,H-12),0.91(3H,
s,H-11),1.37(3H,d,J =6.3 Hz,H-10),1. 72(3H,
s,H-13),2.10 (1H, d, J = 16.4 Hz, H-2a),2.41
(1H,d, J=16.4 Hz, H-2b) ,2.44 (1H,d, J = 10.9
Hz,H-6),3.59 (1H,s,H2'),3.90 (1H, m, H-5") ,
4.04(1H,m,H4") ,4.25(1H,m,H-6"a) ,4.38(1H,
m,H-3"),4.50(1H,d,J =11 Hz,H-6'b) ,4.65(1H,
m,H9),4.93(1H,d,J =7.7 Hz,H-1"),5.61 (1H,
dd,/J=15.4,9.3 Hz,H-7) ,5.85(1H,dd,J =15.4,
6.5 Hz,H-8),5.97(1H,s,H4), "C-NMR(C;D,N,
100 MHz)§:36.1(s,C-1) ,47.9(t,C-2),198.2(s,C-
3),126.1(d,C4),161.5(s,C-5),55.5(d,C-6),
127.8(d,C-7),137.6(d,C-8),76.0(d,C9),21.2
(q,C-10),27.2(q,C-11),27.8(q,C-12),23.2(q,
C-13),102.8(d,C-1"),75.4(d,C-2"),78.6(d, C-
3'),71.7(d,C4"),78.5(d,C-5"),62.8(t,C-6"),
HBHE SBR[ 15 EAFT, (b &Y% E N dearabi-
nosyl pneumonanthoside,,

& 8 JoaE K, Molish iz h 5 FH P,
C,H,0,, FAB-MS m/z 299 [M - H] .' H-NMR
(CD,0D, 500 MHz) §:2.83 (1H, m, H-7a), 3. 17
(1H,t,J=8.4 Hz, H-7b),3.25 ~ 3.34 (2H, m, H-
8),3.25~4.01(6H,m,H of Glc) ,4.28(1H,d,J =
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7.8 Hz,H-1' of Glc) ,6.68(2H,d,J =8.3 Hz,H-3,
5),7.06 (2H, d, J = 8.3 Hz, H2,6)." C-NMR
(CD,0D ,125 MHz)6:156.8 (s, C-1),116.1(d, C-
2.6).130.9(d,C3,5),130.8(s,C4),36.4(t,C-
7).72.1(t,C-8).104.4(d, C-1'),75.1(d,C2"),
78.1(d,C-3"),71.7(d,C4"),78.0(d,C-5"),62.8
(1,C-6") o PLE&dls 5 3CHRL 16 ] 8 AR —
2, B EIZAL B Y N salidroside,,

&9 Jo K, Molish iz i & Bk,
C, H,,0,,, FAB-MS m/z 475[M - H] ,' H-NMR
(CD,0D,400 MHz) §:1.24 (3H,d, J = 6.2 Hz, H-
6"),2.80 (2H.t, ] = 7.0 Hz, H7),3.80 (3H, s,
OMe),3.25 ~4.02(m, H of sugar and H-8) ,4.28
(1H,d,J =7.9 Hz, H-1" of Gl¢),5.14 (1H,d, J =
1.3 Hz, H-1" of Rha ),6.67(1H,dd,J=8.2,2.0
Hz,H-6).6.72(1H,d,J =2.0 Hz,H2) ,6.81 (1H,
d,J=8.2 Hz,H-5) ,” C-NMR (CD, 0D, 100 MHz)§:
133.0(s, C-1), 117.1 (d, C2) , 147.5 (s, C3),
147. 4(s,C4) ,112.9(d,C-5) ,121.1(d,C-6).36.5
(t,C-7),71.9(t,C-8),104.2(d,C-1"),75.6(d, C-
2'),84.6(d,C-3"),70.2(d,C4"),77.8(d,C5"),
62.7(1,C6'),102.8(d,C-1") ,72.3(d,C2") ,72.2
(d,C-3"),74.0(d,C4"),70.1(d,C-5") ,17.9(q,C-
6") o LA FAIHE 5 SCHR[ 17 ] o odhs X IR AR — 2,
WX 21z A &Y M darendoside B,

& 10 Jo (0 [ 4, Molish Sz i & A 4,
C,H,O5. FAB-MS m/z 287 [M — H]~.' H-NMR
(CD,0D,500 MHz)§:2.46(3H,s,H-7) ,3.25 ~3. 83
(6H,m,H of Clc),4.80(1H,d,J =7.2 Hz,H-1' of
Gle),6.45(1H,d,J=5.6 Hz,H-5),8.00(1H,d,J =
5.6 Hz,H-6) ,"* C-NMR (CD, 0D, 125 MHz)5: 164. 6
(5.C2).143.7(s,C-3) 177.2(s,C4) . 117.3(d,
C-5),157.1(d,C6),15.8(q,C-7),105.5(d, C-
1').75.5(d,C2") ,78.6(d,C3"),71.2(d,C4"),
78.1(d,C-5"),62.6(t,C-6"), HEH 5 k[ 18]
AT AL & W% 5 iy maltol-B-D-glucopyranoside ,
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Flavonoids and nor-sesquiterpenes of Pedicularis densispica

CHU Hongbiao' >, HE Wenjun' , ZHANG Yumei', JI Changjiu', TAN Ninghua'*
(1. State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute
of Botany, Chinese Academy of Sciences, Kunming 650204, China;
2. The Medical School of Jinggangshan University, Ji'an 343000, China)

[ Abstract] Objective: To study the chemical constituents of the whole plants of Pedicularis densispica. Method : The chemical
constituents were isolated by various chromatographic methods and their structures were determined by chemical evidences and spectral
data. Result: Ten compounds were isolated and identified as acacetin (1), apigenin-7-0-B-glucopyranoside (2), kaempferol-3,7-0-
a-dirhamnopyranoside (3), scutellarein-7-0-8-glucopyranoside (4), chrysoeriol-7-0-B-glucopyranoside (5), pedicutricone A (6),
dearabinosyl pneumonanthoside (7), salidroside (8), darendoside B (9), and maliol-8-D-glucopyranoside (10). Conclusion:
These compounds were isolated from the titled plant for the first time. Except compounds 6 and 8, the others were obtained for the first
time from the genus Pedicularis.

[ Key words] Pedicularis densispica; flavonoids; nor-sesquiterpenes
doi:10. 4268/ cjemm20111914
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