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摘要：从玄参科三色马先蒿 (Pedicularis tricolor)全草的乙醇提取物中分离得到 17个化合物，采用波谱方 

法鉴定了它们的结构。其中化合物 1(2，3，5一tirmethoxy一4一hydroxy—xanthone)是一个新的口【【J酮，命名为三色 

马先蒿酮 A(pedicutricone A)；2(8a—hydroxyl一4一carboxyl一5 ，913H—iridoid．1a一~ycoside)是一个新的环烯醚萜 

苷 ，命名为三色马先蒿苷 A(pedicutricoside A)；化合物 3一l7为首次从该植物中分离得到。 
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Abstract：To search for Hew bioactive constituents from Pedicularis tricolor，a new xanthone named pedic,utricone A (1) 

and a ncw iridoid named pedicutricoside A(2)，Mong with fifteen known compounds，were isolated from the ethanol ex— 

tracts of the whole plants of P．tricolor for the first time．Their structures were elucidated based on spectroscopic methcxls， 

including two-dimensional nuclear magnetic resonance analysis． 
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Pedicularis L．， as one of the largest genera of 

angiosperm， comprises "about 329 species in China 

(Institute of Botany，1 979)．Some species have been 

used as herbs to treat diseases for a long time(Jiangsu 

New Medical College，1 977)．Many compounds were 

isolated from Pedicularis(Chu and Tan，2006；Wu 

et af，2002)，and some of them showed biological 

activities of antioxidation and antitumour(Li et af， 

1 995；Yang et al，200 1)．Phytochemical investiga— 

tion of Pedicularis tricolor H．一M．has not been per— 

form ed until now． In this paper， we report our study 

on the chemical constituents from the whole plants of 

P．tricolor．A new xanthone pedicutric,me A (1)and 

a new iridoid pedicutricoside A(2)，ahmg with fifteen 

known compounds，namely viburtinal(3)(G~teau et 

af，1977)，5，7，4'-trihydroxy—flav()I1e (4)(Owen 

et af，2003)，5，7，3 ，4 一tetrahyd,~)xy—flavone(5) 

(Owen et af，2003)，5，7，4 一trihydmxy一3 一methoxy一 
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flavone(6)(Wagner and Chari，1976)，5，7，4'-tri． 

hydroxy-3 ，5 -dimethoxy—flavone(7)(Chung et al， 

2005)，3，5，4 ．trihydroxy．3 ，5 ．dimethoxy．flavone． 

7-0一B-D—glucopyranoside(8)(Wu et al，1997)，3， 

5，4 ，5 一trtrahydroxy一3'-methoxy—flavone一7—0一B—D—glu— 

copyranoside(9)(Cioffi et口f，21XI2)，3，5，3 ， 

4 一trtrahydroxy-flavone一7一O—B—D—glucopyranoside (10) 

(Flamini et口f，1997；Yu and Yang，2002)，38， 

19a—dihydroxy一12一ursen一28一oic acid (11)(Huang et 

口f，1998)，actoside(12)(ErsOz et口f，2002)， 
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martynoside(13)(Wang and Jia，1996)，methyl 3， 

4-dihydroxybenzoate(14)(Luo et口f，2001)，benzyl 

2—0一p—D-glucopyranosyl—p—D—glucopyranoside (15) 

(Okamura et al，1981)，daucosterol(16)(Yang et 

al，1998)and 8．sitosterol(17)(Zhang et al， 

2002)，were isolated using several chromatographic 

purification steps，including Si gel，Sephadex LH一20， 

MCI， Rp18 column chromatography and preparation 

HPLC on Rpl8 from the ethanol extracts of whole pla— 

nts of尸．tricolor(Fig．1)． 
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Fig． 1 Structure of compounds 1-13 

Result and Discussion 

Compound 1 was isolated as a yellow po wder． 

The molecular formula Was established as C J6HJ4 06 by 

HR+TOF—MS(m／z 303．0871[M+H] ，calcd． 
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303．0868)，and which could be supported by evi- 

dences from the DEPT experiment． The H．NMR 

spectrum showed existence of one hydroxyl group (6 

l2．77， lH， s)， one l， 2， 3-trisubstitution 

benzene ring(6 7．83，lH，d，J=8．1 Hz；7．32， 

lH，t， J ：8．0 Hz；6 7．25， lH， d， J =7．8 

Hz)，one isolated aromatic proton(6 6．64，lH，s)， 

and three methoxyl groups(6 4．04，3．98，3．94)． 

Ded ucting three methoxyl groups in the C—NMR spec— 

trum，one carbonyl group(6 181．1)and 12 carbon 

atoms were left，which indicated that 1 was possessed 

of the characteristic structure of C6-Cl-C6 of xanthone 

(Kijjoa et al，2000)．In the HMBC spectrum，the 

correlations of H—l(6 6．64，lH，s)and H一8(6 

7．83，lH，d，8．0)with the carbonyl group (6 

181．1)indicated that both ofC—l(6 90．9)and C一8 

(6 ll6．5)were unsubstituted．C一2，3，4，5 must 

be substituted by OMe or 0H．Locations of these sub- 

stituents were confirmed by the HMBC and ROESY ex- 

periments．The cross—peaks of H—l(6H 6．64)with 

C一2(6c 160．0)and C一3(8c 132．0)，2-OCH3(6H 

3．98)with C一2，3-OCH3(6H 3．94)with C一3，5- 

OCH3( 4．04)with C-5(6c 148．2)in the HMBC 

spectrum，and H—1 with 2-OCH3，H一6(6H 7．25) 

th 5-OCH3 in the ROESY spectrum revealed that 6c 

56．3．60．8 and 56．3 must be located at C一2，C一3 

and C 一5， respectively． Therefore， hydroxyl group 

must be at C一4． Based on above spectral analysis， 

structure of 1 was assigned as 2， 3， 5一tirm etho)(v_4- 

hydroxy．xanthone，named pedicutricone A，which is a 

new compound． 

Compound 2 was isolated as a brown sticky solid． 

TI1e molecular formula was established as Cl6H240lo by 

HR-TOF．MS (m／z 375．1292 l M—H J ， calcd． 

375．1291)．TI1e。H．NMR and”C—NMR spectrum da． 

ta for 2 were typical for iridoid glycosides． and very 

similar to those reported for mussaenosidic acid(Koba． 

yashi et af． 1985)．Th e ROESY experiment dis- 

played different relative confi guration from mussaeno- 

sidic acid．TI1e correlations of H—l(6 5．44，lH， 

d，J=3．6 Hz)with H一9(6 2．2l，lH，m)and H 

一 10(6 1．3l，3H，s)，and H一9 with H一5(6 3．13 

— 3．39，lH，m)，suggested that H—l，H一5，H 

一 9 and H一10 were in the sa／ne orientation(Fig．1)． 

According to the literature(Chu and Tan，2006)，the 

chemical shift of C—1 wiU be less than l0o if H一5 is 

in j3一orientation；but if H一5 is in a—orientation，the 

chemical shift of C—1 will be over l0o．Hence．H— 

l，H一5，H一9 and H一10 are in j3一orientation be． 

cause the chemi cal shift of C—l in 2 is 95．2．TI1us． 

2 was determined to be 8a-hydroxyl-4一carboxyl-5pH， 

9／3H—iridoid-l s-glycoside，named pedicutricoside A， 

which is a new compound． 

Experimental 

General Experimental Procedures Optical m 'rations were 

determined on a Horbia SEAP-300 polarimeter．IR spectra were 

recorded on a Bio-Rad VIS-135 spectrophotometer with KBr pelle— 

ts．【Ⅳ spectra were obtained on a Shimadzu 2401PC spectmpho— 

tometer．NMR experiments were performed on a Bruker AM-400 

and a DRX-500 spectrometer．TMS was used as the internal star— 

dard．MS was recorded on a VG Auto Spex：一3O00 spectrometer． 

Silica plate for TIE and silica gel(200—3OO mesh)for column 

chromatography were obtained from Qingdao Marine Chemical 

Corporation(Qingdi,o，China)and Sepheadaex LH一20(25—100 

,tun)from Pharmacia Fine Cheroical Co．，hd．，Sweden)． 

Plant m te~ials Pedicdam tricolor H．．M．was collected 

in Zhong Dian ， Yunnan Province of China in August 2003 and 

identified by Professor Wang Hong(Kunming Institute of Botany， 

Chinese Academy of Sciences)．The voucher specimen was de— 

posited inthe herbarium ofKunmingInstitute ofBo tany， Chinese 

Academy of Sciences． 

Extraction aim b0lati∞ Th e dried whole plants (7．4 

kg)【)f P．tr／color were powdered and extracted with 95％ EtOH 

for four times (each one week)at room temperature．After evap— 

oration to diT-~ under reduced pressure， I．8 kg residue was 

obtained ，which was suspended in water and then extracted SUC— 

cessively with petroleum ether(60—90℃ ．18 L)and EtOAc 

(25 L)．The EtOAc一~luble part(I．0 kg)was chroma tographed 

on silica gel(5．0 kg)．eluted with a gradient CHCI3一MeOH(20 

：I；l5：1；9：I；7：3；I：I；each 8 L)mixture to obtain 20 

fractions (2 L each)．These fractions were combined into nine 

major fractions(Al—A9)based on TIE behaviors。Each fraction 

was chromatographed repeadly over a silica gel(200-300[nesh) 

colmml，Scphed~x Scphadex LH-20 to yield 1(6 mg)，2(13 

mg)，3(17mg)，4(13mg)，5(12mg)，6(9mg)，-7(25 
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mg)，8(5 mg)，9(6 mg)，10(9 mg)，11(11 mg)，12 

(317 mg)，13(417 mg)，14(18 mg)，15(88 mg)，16(21 

mg)．The petroleum ether-soluble part(164 g)was chromato— 

graphed on silica gel(1．5 kg)，eluting with a petroleum ether- 

acetone(100：0；7：3；l：l；3：7；0：100；each 8 L)mixture 

to obtain 5 fractions(B1一B5) B2 and B3 were separated further 

by CC on silica gel to yield 17(407 mg) 

Compound 1，Cl6Hl406，yellow powder， [Q] +1．25。 

(c 0．59，CHCI3)；UV (CHCI )nln：204，254，273， 

3Cr7，363；1R(K ) tin～：3425，294l，1659，1612， 

l585， l497， l452， l433， l36l， l3l8， l278． 1232． 

1l98， ll47， ll07，993，9lDl，792； H—NMR and”C—NMR 

spectral data see I le l；HR+ ID MS m／z：303．087l l M 

+H J ，ealed．303 0868；El—MS m／z(％)：302 l M] 

(81)，287 (100)，273 (17)，259(83)，244 (17)，216 

(32)，188 (16)，122 (24)，107 (16)． 

Table I C and H—NMR spectra data of compound 1 

Cal'bon No 
HMQC 

H一 H COSY HMBC R0ESY 

l 

3 

4 

4a 

4b 

5 

6 

7 

8 

8a 

8b 

9 

5—0Me 

2—0Me 

3—0Me 

4—0H 

90．9d 

l60．0s 

l32．0s 

l53．9s 

l53．2s 

l46．0s 

l48．2s 

Il5．6d 

l23．6d 

ll6．5d 

l21．0s 

l04．2s 

l81．1s 

56．3q 

56．3q 

60 8q 

6．64(s) 

7．25(d，7．8) 

7．32(t，8 0) 

7．83(d。8．0) 

4．04 (s) 

3．98(s) 

3．94(s) 

l2．77(s) 

H一7 

H一6， 8 

H一7 

H—I． 2一OMe 

H—I． 3一OMe 

2—0Me 

H—l 

H一6． 8 

H一7．5—0Me 

H一8 5．．OMe 

H一6 

H一7 

H—l 

H 1． 8 

Note： in CDCI3，5O0 MHz for ＆ 125 MHz for 6c；6 in ppm，J in Hz； rIMS 

Table 2 C and H-NMR spectral data of comlx~ d 2 

Carbon No 
HMQC 

H一‘H C0SY HMBC R0ESY 

95．2d 

l5l_8d 

ll3．8s 

32．Od 

30．7t 

40．7t 

80．5s 

52。3d 

24。6q 

l7l 0s 

99，6d 

74。7d 

78．2d 

71 6d 

77．9d 

62．9t 

5．44(IH，d，3 6) 

7．39(IH，s) 

3．13—3．39(IH，n1) 

a：2．27 (IH，n1) 

b：I．47(IH，n1) 

I．71(2H，t，6．8) 

2．2I(IH，n1) 

I．3I(3H，s) 

4 67(IH，d，7．8) 

3 13—3．39 (IH，n1) 

3．13—3．39 (IH，n1) 

3 I3-3．39 (IH。n1) 

3．13—3．39 (IH，n1) 

a：3 89 (IH，d。II．4) 

b：3．64 (IH，dd，6．I，II．7) 

H一9 

H-6a，6b．9 

H一5，6b， 7 

H一5，6a，7 

H-6a．6b 

H—I， 5 

H一3，5，9， I 

H—1．5 

H一3，5，6a，6b。9 

H—I， 3， 6， 7， 9 

H一5 

H一5，6，9， 10 

H—I，5，6a，6b，7，9， 10 

H一5．6a。6b。7。 l0 

H一7． 9 

H一3，5 

H—l 

H一61)，7， 9， l0， I 

H-6a． 9 

H-6b．7 

H-6 a 

H—I， 6a，9， l0 

H—l， 5 

H—I， 7 

Note：in CD3OD，4OO MHz for 6H＆ 100 MHz for 6c；6 in ppm， J in Hz；rIMS 

Compound 2，Cl6 Ol(1，brown sticky solid；[Q] 一 

69．9o(c 0．29，MeOH)；UV (MeOH)Bin：201，230； 

IR(KBr) em～：3425，1680，1640，1384，1075： H— 

NMR and C-NMR spectral data see Table 2；HR—TOF-MS m／ 

● 3 4 5 6 7 8 9 加 ¨ r 
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z：375．1292 [M—H] ，calcd．375．1291；FAB-MS(nega— 

tive)m／z(％)：375 [M-H] (100)，311(12)，219 

(24)，154 (18)，127(42)． 

Admowledgenmm ：The authors are grateful to the members of 

the analytical group in State Key Laboratory of Phytochemistry and 

Plant Resources in West China， Kunming Institute of Botany， 

Chinese Academy of Sciences，for the spectral measurements． 
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