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TREHHEAM,BRT 7 MeAY, H' H NMR #1°C NMR 4 E 4552 5 K BEE (luteolin, 1) | 3K % (apige-
nin,2) £ X H E (chrysoeriol,3) .3,5,7-= 8 #-3',5-“HE &M (3,5, 7-trihydroxy-3’, 5'-dimethoxyl fla-
vone,4) B EIEH (verbascoside,5) FE Y (isoverbascoside ,6) AR E K 4'-0-8-D-HZ¥EH (luteolin4’-0-
B-D-glucoside,7) o X7 MULAYHE RN ZHEY P4 EBE, WBARBEDEENRANTRA T ER,
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Chemical Constituents of Pedicularis longiflora Rudolph. var.
tubiformis (Klotz). Tsoong
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Abstract : Silica-gel column, macroporous resin column, Sephadex LH-20 column and reversed phase C;; column were

used to separate and purify chemical constituents of Pedicularis longiflora Rudolph. var. tubiformis (Klotz). Tsoong. Sev-

en compounds were obtained. They were identified as luteolin (1) ,apigenin (2),chrysoeriol(3),3,5,7-trihydroxy-3',
5'-dimethoxyl flavone (4) ,verbascoside (5) ,isoverbascoside (6) and luteolin-4’- 0-8-D-glucoside (7) using 'H NMR
and ®C NMR. These 7 compounds were separated from Pedicularis longiflora Rudolph. var. tubiformis ( Klotz). Tsoong

for the first time. The results of this study can be used for further researches of this traditional Tibetan medicine.
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tion
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ZRE A,

P I 428 [ Pedicularis longiflora Rudolph. var.
tubiformis (Klotz). Tsoong ] , fE N B EHE B P —
i, BB P —FE R, T HERSE, o
v i A 2 i | o O Qi N = 7 112
X, TR 2700 ~5300 m AOE LB A B E.
Wi A REREE  SEKR%G., RAERGERE.
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verbascoside , pedicularioside M. pedicularioside A'*!,
AR RN BT T S L2 A AT T R M
auft, AT LN R DA B R IR AT ST R LR

1 SRBE#He

1.1 {HB5HH

Bruker AV-400 B #Z REIEHR1Y; Agilent 1200 %Y
BRI HE R ER(FSBHLT
T ) 4 7=) ;Sephadex LH-20( Pharmaeia 4= f=) ; D101
BIRTLRER (R BB AR A R AT AE) s )
HH Cott (BREFHEEMHERAR) o

REDXEEEXEHFELANEZE, 2BEFR
¥R AR TR R TRITEN IS EE R
KELESE.
1.2 #WE5SE

KEDEEEERTRE, K2 kg 18, 70%
FEEIRIRER 3 K, 8K 2 /BT, R BB R YR 4515
BE AEHEEEREZ TERLMA/KSR, RKHEH
Bt ZBRZERIE T BEAEHY, R R 4R , 15 B A Thisk&p
53 18 g ZBRZFEER4T 83 g IE T BEERA> 52 go Hip
LR BRI SE  E A | Sephadex LH-20 £, )X
18 Cptt , R EL5 4 1(62 mg).2(41 mg) .3
(24 mg).4(32 mg), IETEMS>ZTRILKIE
DIOl A B/ERE LR Cuk, S EBELEY
5(149 mg) .6(46 mg) .7(76 mg) ,

2 FHERE

a1 ¥a@s 5.'"H NMR ( DMSO-d, , 400
MHz) §:12.99 (1H,s,5-OH),7.41 (1H,d,] = 8.3
Hz,H-6'),7.40 (1H,s,H2'),6.88 (1H,d,J =
8.3 Hz,H-5'),6.68 (1H,s,;H-8),6.44 (1H,s, H-
3),6.19 (1H, s, H6);”C NMR ( DMSO-dy, 100
MHz) §:182.3 (C4),165.0 (C-2),164.6 (C-7),
162.1 (C-5),158.0 (C9),150.5 (C4'),146.4
(C3"),122.1 (C-1'),118.6 (C-6’),116.7 (C-
5'),114.0 (C2"),104.3 (C-10),103.5 (C3),
99.5 (C-6),94.5 (C-8), LA LEHEIESSH X
R PR A AR 2% (luteolin) B RE 15 2 4
—3, BB g 8 W AR BEE (luteolin) , F
SHmE 1 iR,

a2 %64 &, H NMR ( DMSO-d,, 400
MHz) §:12.98 (1H,s,5-OH),10.61 (1H,s,7-
OH),7.93 (2H,d,J = 8.4 Hz, H2',6'),6.94

(2H,d,J = 8.8 Hz,H-3',5'),6.79 (1H,s,H-3),
6.49 (1H,d,J = 2.1 Hz,H-8),6.20 (1H,d,J =
2.1 Hz,H6);”C NMR (DMSO-dq, 100 MHz) §:
181.7 (C4),164.1 (C-2),163.7 (C-7),161.4 (C-
5),161.1 (C4'),157.3 (C9),128.4 (C2'),
128.4 (C6"),121.2 (C-1'),115.9 (C-3'),115.9
(C-5'),103.7 (C-10),102.8 (C-3),98.8 (C-6),
93.9 (C8) X EZH XM PMBMFERE
(apigenin) KB RES IR 24— B, R e AL &
RF3RE (apigenin) , HEMIAE 1 iR,

e 3. HEs S, H NMR ( DMSO-d, , 400
MHz) 6:7.55 (1H,d,J = 8.4 Hz, H6'),7.54
(1H,s,H-2"),6.93 (1H,d,J = 8.4 Hz,H-5'),
6.87 (1H,s,H-3) ,6.48 (1H,s,H8),6.17 (1H,s,
H-6),3.81 (3H,s,H-OCH3);’3C NMR (DMSO-d,,
100 MHz) §:181.5 (C4),166.2 (C-2),163.4 (C-
7),161.4 (C-5)?157.4 (C9),150.9 (C-3'),148.0
(C47),121.3 (C-1"),120.3 (C-6’),115.8 (C-
5'),110.1 (C-2'),103.3 (C-10),103.0 (C-3),
99.1 (C6),94.1 (C-8),55.8 (C-OMe), LI L#%
BEBE 5 2% 30 PIRE & Z H K (chrysoe-
riol ) WA IR E A —B, BB E XL EV A E
Z B K (chrysoeriol) , HEEMIA 1 fiiR,

ey 4: ZEHHK,H NMR ( DMSO-dy, 400
MHz) §:12.95 (s,1H),10.90 (s,1H),9.37 (s,
1H),7.30 (s,2H),6.92 (s,1H),6.56 (d,1H,J =
2.0 Hz),6.21 (d,1H,J = 1.6 Hz),3.87 (s,6H),
3.14 (s,3H);?C NMR ( DMSO-d,, 100 MHz) &:
181.9 (C4),164.1 (C-7),163.8 (C-3"),163.8
(C-5'),161.2 (C-5),157.5 (C9),148.3 (C-2),
139.8 (C-3),120.6 (C-1'),104.5 (C-2"),104.5
(C6'),104.4 (C-10),103.8 (C4'),98.9 (C-6),
94.4 (C-8),56.5 (C-OMe) , U L EHBUIREE S %
SCER P IRGE Y 3,5,7- =8 %3S - RERE
fii (3,5,7-trihydroxy-3',5’-dimethoxyl flavone ) H) 1%
BEEUEEA—B B E R eaYH 3,5,7-=8
3,5 - EEHE(3,5,7-trihydroxy-3',5'-dim- ~
ethoxyl flavone) , EEEMINE 1 Fizn,

WEws: TaEL G, H NMR ( DMSO-dq, 400
MHz) §.7.44 (d,1H,J = 16.0 Hz),7.02 (d,1H,J
= 1.6 Hz),6.97 (dd,1H,J = 1.6,8.4 Hz),6.75
(d,1H,J = 8.0 Hz),6.63 (d,1H,J = 1.6 Hz),
6.61 (d,1H,J = 8.0 Hz),6.48 (dd,1H,J = 1.6
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Hz,J = 8.0 Hz),6.19 (d,1H,J = 16.0 Hz),5.00
(s,1H),4.70 (t,1H,J = 9.2 Hz) ,4.34 (d,1H,J
= 7.6 Hz),3.86 (m,1H),3.77 (m,1H),3.73
(m,2H),3.56 (m,1H),3.46 (m,1H),3.36 (m,
1H),3.30 (m,1H),3.26 (m,1H),3.17 (m,1H),
3.09 (t,1H,J = 9.6 Hz),2.67 (m,2H),1.02 (d,
3H,J = 6.0 Hz) ;”C NMR (DMSO0-d,,100 MHz) 8
165.9 (C9’),148.5 (C4'),145.8 (C-7'),145.6
(C-3'),145.0 (C3),143.6 (C4),129.3 (C-1),
125.6 (C-1'),121.7 (C-6'),119.8 (C6),116.4
(C-2),115.9 (C-5"),115.6 (C-5),114.7 (C-Z'),
113.7 (C-8'),102,4 (gle-1),101.4 (rtham-1),79.2
(gle-3),74.6 (gle-2),71.7 (gle-5),71.6 (rham-
4),70.6 (rham-2),70.5 (C-8),70.4 (rham-5),
69.2 (glc4),68.9 (rham-3),60.8 (gle-6),35.1
(C-7),18.3 (tham-6) , EiF 558%™ F iy
BAEH (verbascoside) I BEEIRE Xt G , B € ik
EYREEAEH (verbascoside) , H M IAE 1 fr
Ro
LEW6: HETERMEK.H NMR (DMSO-
dg,400 MHz) §.7.45 (d,1H,J = 16.0 Hz) ,7.04
(d,1H,J = 1.6 Hz) ,6.95 (dd,1H,J = 2.0 Hz,J
= 8.4 Hz),6.74 (d,1H,8.0 Hz),6.59 (d,1H,J
= 1.6 Hz),6.56 (d,1H,J = 8.0 Hz) ,6.44 (dd,
1H,J = 1.6 Hz,J = 8.0 Hz),6.30 (d,1H,J =
15.6 Hz),5.02 (s,1H),4.35 (d,1H,J = 10.8
Hz),4.26 (d,1H,J = 7.6 Hz),4.18 (m,1H),
3.88 (m,1H),3.74 (m,1H),3.65 (m,1H),3.57
(m,1H),3.50 (m,2H),3.46 (m,1H),3.40 (m,
1H),3.19 (m,1H),3.10 (m,1H),2.65 (m,2H),
1.07 (d,3H,J = 6.0 Hz) ;>C NMR ( DMSO-d,100
MHz) 6:166.7 (C-9'),148.4 (C4'),145.5 (C-
7'),145.4 (C-3'),144.9 (C3),143.4 (C4),
129.3 (C-1),125.5 (C-1'),121.6 (C6'),119.6
(C-6),116.3 (C2),115.8 (C-5'),115.5 (C-5),
114.8 (C-27),113.9 (C-8'),102.7 (gle-1),100.7
~ (tham-1),80.9 (gle-3),74.1 (gle-2),73.8 (gle-
5),72.1 (tham4),70.6 (rham-2),70.5 (C-8),
70.4 (tham-5),68.5 (glc4),68.2 (rham-3),63.5
(gle6),35.2 (C-7),17.9 (rtham-6), X 53%
BRUS) R B 7 B 25 B FF (isoverbascoside ) 1T
BREE—BN, BB ERLEYNIREBELET
(isoverbascoside) , FE5HIUNE 1 fin.

L& 7. £ @A, H NMR ( DMSO-d, , 400
MHz) §:7.43(d,1H,J = 8.0 Hz),7.41 (s,1H),
6.89 (d,1H,J = 8.0Hz),6.78 (d,1H,J = 1.6
Hz),6.74 (s,1H),6.43 (d,1H,J = 2.0 Hz) ,4. 06
(1H,d,J = 7.6 Hz),3.69 (m, 1H), 3.48-3.44
(m,3H,) 3.25 (m,1H),3.18 (m,1H);®C NMR
(DMSO-d,,100 MHz) §:181.9 (C4),164.5 (C-
2),163.0 (C-7),161.0 (C-5),157.1 (C-9),149.9
(C3'),145.7 (C4'),121.5 (C-1'),119.3 (C-
6'),116.0 (C-5'),113.5 (C=2'),105.4 (C3),
103.3 (C-10),99.9 (C-6),99.6 (gle-1),94.9 (C-
8),77.2 (gle5),76.3 (gle3),73.1 (gle2),69.5
(gle4),60.6 (gle-6) , X5XER™ R E AR
5 £4'-0-8-D-# E ¥ # ( luteolin4’-0-B-D-gluco-
side) REBIE—B, AL EZ U EYARBEER-
4'-0-8-D-#] Z ¥ H (luteolin4’- 0-8-D-glucoside ) ,
HEME 1 Fim.

on o
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Fig. 1 Chemical structures of the purified compounds

3 #REWME

BMARBDAERARRNGAME, RTxT
HAE A RR D, X ERH T HRAHTHM
FEFMH. ZHAFAEZMEETAIERARNER
EEFAEUT 7 MMeaY: ARBRRBE R (luteo-
lin) 73 & (qpigenin ) | 4 F 5 8 & ( chrysoeriol ) |
3,5,7-=8%3',5- " HEEKE (3,5, 7-trihy-
droxy-3’,5’-dimethoxyl flavone ), 3& 85 7£ F ( verbasco-
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side) B H (isoverbascoside) , KR E K 4'-0-

B-D-#jZE¥E T (luteolin4’-0-8-D-glucoside ) , H ¥ K
BN ZAEY 0B, X REE D e R
ABFSRME T HAl
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