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摘曩 胡黄连 icrorhiza kurrooa Royle ex Benth．)为我国传统中药，一向依赖进 口。本世纪 70 V 

年代以来，在西藏和云南西北部发现西藏胡黄连 ．scrophulariiflora Pcnnd!)~栽培作为印度产 

胡黄莲的代用品．奉文详纲研究西藏胡黄连的化学成分，分离到 3个已知的环烯醚萜甙，分别为 

amphicoside，cata 和 aucubin，一个已知的酚甙androsin；两个葫芦隶类苦味甙，其中一个 

已知l忧台l均鉴定为 2 乙译}氧基-2 葡萄糖氧基-3，l6，2 三羟基一l9一失羊毛甾烷-5，23一二 

烯一22-m。另一个新化合物经光谱分析，化学结构证明为 一葡萄糖氧基一3，16，20，22-四羟 

基_9一甲基一l 失羊毛甾烷一5，24--~烯．研究结果表明，西藏胡黄连与印度产的胡黄连化学成 

分十分相似，联系到二者在植物形态上的相似性和地理分布上的连续性，从化学的角度进一步证 

明这两种植物在系统演化上的密切关系，而且为国产西藏胡黄连作为进口印度胡黄连的代用品提 

供了依据． 

蓑簋词
一

西藏胡黄连；玄参科；葫芦隶甙：环烯醚萜甙 
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CHEMICAL CONSTA NTS FROM PICRORm ZA 

SCROPHULARIIFLORA 

WANG Da--Qi，HE Zheng-Dan ，FENG Bao-Shu。，YANG Chong--Ren2’ 

(1 Laboratory ofPhytochemistry，J 辨 培 lI‘ 且。 ，Academia Sin~a，】【unmi g sso2~4y 

(1 Xian BotanicatGarden．Xi眦 71006l1 

A／0~xact From the roots of Picrorhiza scrophulari~qora Royle eg Banth a nw bitter 

cuc~rbitacin glycoside was isolated together with ttu'ee known iddoidal glycosides，amph~oside 

0 id 一Ⅱ)(，)，catalpol(4)’aucubin(5)， a phenol glycoside，andros~n(6)and a known 

mjI t n glyovside(2)． By r~eans of spectroscopic evidence(uv．IR，FAB-MS， H， 

t3C 8， P晰 ， cosY)， the structure of the new compound wRs dtufidated as 
。 ! ”即 yr 。蚪l0xr 3， 16， 20， 22-tetrahydroxy-9--methyl一19-nodanosta-5， 24-diene 

(】)-The resu,!ts showthatthe chcmic．~conslitue~ts of只 scrop~dar#flor*m  very similarto 

th0 of P kurrooa． Further considering the resemblance in plant morphology and the confin— 

u distribution in geogra y’ it could be concluded that the two species are very close in the 

yJ gcny，and both can be used as $~H11e traditional drug． 

Key 帅 Picror．hiza scrophulari~qora； Scrophuladaceae；Cuc~xbitacin glycosid； Irldoidal 

g1y∞弹es 
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Althou【 Picrorhiza kllrrooa Royle ex Benth(ScrophulariaceaeJ has been used as a traditional drug 

in China for a long time， it was dependent on importation from India be fore the 70 s ofthis 

century Since 1965，another unique species of the same genus，P． serophulari#7ora Pennell，which 

was found on high altitute re垂on(over 4400m)in the southeast of Tibet and the noahwest of Yunnan， 

has be en cultivated successfully and used to replace P．
．

Kurrooa．It
．

is known that a lot ofphytocheim cal 

researreh has been reported on P kurrooa (I-53
． (In this paper，we describe the isolation and structural 

eaucidadon 0fcucurbitacin，iridoidal and phenol glyosides from the roots of)P． scrophulari~tTora，and 

discuss the relationship ofchemieaI an d morpholo cal significance be twcen this two phan ts． 

RESUI AND D CUSS10N 

The n-BuOH soluable fraction of an ethanol extract of the roots of P． scrophulariiflora was 

chromatographed  on repeated silica gel and reversed phase column chromatographies to give six glycosides 

(1-- 6)．Among which， three Wel'e identified as known iridoidal glycosides amphienside(picroside- 

Ⅱ)0)，catalpol(4)and aueubin(5)， ooe was phenol glycoside androsin(6】．In the remaining two ‘ 

cucurbitacin glycosides， compound 2 was identified as known  25-acetox glucupyranosyloxy-3， 

l6 19--norlan osta-5， 23--dien e-22-one【 ’ 2)and compo und 1 is a new 
_ 

glyco~de 

Compound 1 exhibited a quasimolecular ion peak at m／z 561 (M(c3‘H神0l1)HI—in its negative 

FAB nlass spectrum．"The IR s~tyura clisplayed absorptions at 3400(op2扑d 如(cyc)ctn- ． 
The 。H NMR spectrum showed the characteristic sign als of a 11 skeleton(23． to 

which a —gluen--pyranosyloxy moiety linked at c-2．This was supported by the presence of eight methyl 

sign als at 6 0．947 1 77，a broad H—2 doublet at 4．28． a H—3 doublet at 6 3．60． an olefmic H一6 signal 

at 6 5．59(d，J=4．9Hz)andthe characteristic signals oftheD—g1lIcopyranosylmoietyO{_l，6 4．30，d， 

J=7．SHz；H—一6a， 3,90， br d，J=11 8Hz；H—6b，6 3．67，dd．J=11．8． 5．4Hz)．Th e。 C NMR 

spectrum of1 was in good agreemen twitIlthat of 2 exceptthe sigr~ s ofthe side-chain．Butthe H 

and C NMR signals due to the side-chin ofcompound 1 wc superimpo~able on those Ofa kn own en m． 

pound whose structure was 2~-glucopyranosyloxy-16， 20， 1- 

19一norhnosta-5． 24--diene-3， 11-dione ”
． Further， a 2D H- H COSY experiment showed  cq~oss 

peaks between the broad triplet sign al at 5．23(H-24)and the signals at 2．30(H一23a)and 6， 

2 21(H-23b)；thelattertwowere coomlatedwith a downfield signal at 3．37(H—22)．Theseenrrelation 

pattern supported that the side-chain of compound 1 should possess a double bond at C-24(25)and a 

hydroxyl group at C一22 Therefore， the $wu~ure of compo und 1 WaS shown  to be 2 

-gluen pyranosyloxy-]， 16， 20， 22-tetrahydro xy_ —methyl-19---norlanosta-5 24--dien e． 

It h noted that the ehemical constituents of P． scrophulariflora and P． J~arrooa are very 

similar．Both contain aromatic acids ， phenol glycosides， iridoidal glycosides， eucurbitacin 

glycosides and D-manintol frab．1)．The morphological difference of the two species only shows in the 

flowers(Tab 2)． Furthermore， a enntinuol~ and limited geographical distribution in the south 

Himalaya re,onindicatethatthetwo species is a naturaltaxa and show very close relationshipinthe 

phylogeny Basedontheaboveevidence，iteanbe suggested that P．scrophulariiflora shouldbe usedas 

a traditional drug'm plaoe of P． kurrooa． 
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Tab 1 Comparison ofchemical e~onstitucnts between P．scvophutari~ora and P A'urrom7 
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Tab 2 Comparison of#am morphology between P scrophutaribqord and， ／currooa 

EXPERⅡI ENTAL 

Mps ~ COiT．tH and C NM R wege recorded on Bruker AM --400 with TMS as int
．
standard． 

Plhmt material： The cultivated roots of P． serophulari~'7ora was collected in La-Mei-Rong 

(Alt 3200 m)of Ymman provincet China．A sp~Jmcll has been deposited in the Herbarium of the 

Kunm iog Institute of Botany． 

Exit=etCh枷 Iso~fian： The powdered roots(280oe~weze extracted wi血 9O％ EtOH under 

rcflax After removal of the solvent by evapo，the oambined extracts(400 g)wlgr~suspended in H2O and 
iron extracted wi th EtOAc and n—BuOH． The H2O layer was cooed in va cuo and the residue as 

erystalizedwithMcOHto afrordD--mannitol(11．5 g)．Th eEtOAc extractwagproved to c~ntainaromat- 

ic acids． The n_BuOH extract WKS~hromatographed  oR a ~ 'l'oporoBs res／o D-101 oolo．m o with 

aq． EtOH； fr A (195．4 g) and B(2．9 g)were obtained from 50％ and 70％ EtOH， 

respectively Fr．A(20 g)was subjected to colusaa chromatographY oo silica (CHCl厂MeOH．20：1 

to4：1)，affordingnompounds1(1．5g)，2(5．5 g)and 6(200mg)．1wasfurther pudfiedby a column oll 

Lobar RP-8 with 加％ Me0H．Fr B was subjected to colum n chromatography on silica gel 

(cHC1r_MeOH，8：1)，then to a colomo on Lobar Rp-8(70％ Mcon)to yield ex~mpouods 3(200 

rag)，4 and 5(both minor)． 

COmlmmtd I．Amorphous white powder from MeOH，mp 1 75—179℃，[=ff--a．90(c 0．98， 
MeOH)；FAB-MS(Neg．)m／z：651 (M一}玎一，633(M—H2O-}玎一，490(M一162】-；uV m)： 

202；IRvmu(cⅡr )：34OO，2930，2860，1630 ‘H NMR(cD3OD) ：0．94(3H，s)，1．03(3H．s)， 

1 08(3H，s)， 1．11(3H，s)， 1．1 8(3H， s】， 1．24(3H，s)， l_62(3H，s)， 1．77(3H，s)(8x CH3)； 

1．88(IH，dd，H-7b)，2．21(IH．dd．J=6 6，14．OHz，H一23b)，2．30(IH+br dd，J=6．2，13．6Hz' 

H—23a)，2．39(1H，d，H一17)，2 42(1H，br d，H一7a】，3．37(1H．tr，H—22】，3 6o(1H，br．H一3)， 

3 67(1H，dd，J=5．4，l1 8Hz，宴lcH )，3．90(IH，br d，J=l1 8Hz，gIcH—6a)，4．28(IH，'or d． 

J=l1．3Hz，H一2)，4．30(1H，d，J=7．8Hz，81~H一1)，4．56(1H，仃I J=7．4Hz，H-I6)．5．23(1H， 

tr，J=6．9Hz，H—0})， 5．59(1H，br d，J=4 9Hz，H—61． C NIHR see TabIc 3． 

Compound 2． Amorphous powder from McOH，mp 12’一128℃．FAB-MS(Neg．)n1／z：707 

(M-I{]一，689 (M—H2O-q-r]一，‘H NMR (cD OD) ：0．94(3H， s)，1．02(3H，s)'1．03(3H，s)． 

1．1o(3H，s)，1 18(3H，s)'l_39(3H，s)，1．54(3H，s)，1．56(3H，s】(8 x CH 2．00(3H，s．OAc)， 

2．34(1H，d，J=7．2Hz，H-17)，2．43(2H，br d，J=15．3Hz，H一7)，3．68(1H，dd，J=10．7，5．2Hz， 

glc H一6b)，3．89(1H，d，J=10．7Hz，glc H—6a)．429(IH，br d．J=10．6Hz．H—2)，4．43(1H，d， 
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J=7．7Hz，gl~H—1)，4．47(1I~，br t，J=7 8Hz，H—l 6)，5．58(1I~，d，J=5．2Hz，}I—_6)'6．77(1H 

d，J=15．8Hz，H一23)，6．95(IH，d，J=15 8Hz，H一24)． C NM R Table 3 ． 

Tab．3 ”C NMR chemical shif~ofcompou,nds l amd 2 in pyr／dine-d5忙value：ppm) 

measured in CD D 

Amphlco (-j．舯si．P_1I'(3)． Amorphous powder from Me0H，FAB-Ms(Neg．)m／z：51l 

(M(C23H∞o_3卜删一，349 CM一]62-H]一，183(M一167-162F； H NMR(DMSO) ：3—88(3H，s， 

OMc】， 3．92(2H，dd， J=6．0， 13．7Hz，H一1 0)， 3．61(]H，d，Jz8．0№ ，glcH一1)l 4．96(]H， 仃， 

J=5．4Hz，H--4)，5．06(1H，dd，J=8．0，1．2He，H—曲，5．11(1H，d，J=10．OHz，H-I)，6．44(IH， 

d d'J=6．0，1．5№ ，H一3)，6．89(IH，d，J=9．0Hz，Ar H一5)，7．43(]H，d，J=1．8H Ar H-2)， 

7 55(]H，dd，J=9．0， 1．8Hz，Ar H一6)． C NMR(DMS0)6：93．3(1)，141．4(3)，102．1(4)，35．4(5)， 

舯．0(6)，58．5(7)，66．1(8)，42．1(9)，58．8(1 0)，98．2( e-1)，73．7(g~-2)，77．7(~c-3)，70．6(gle--4)， 

76．7 IP5j' 61 7(~*---6)， 120．3(Ar1)， l13．0(Ar_2)， 152．2(Ar3)， 147．7(Ar_4)l 1l5．5(Ar_5)， 

124．1(Ar-6)，56．0(OCH ，165．9(C=o)“ 

cahp0l (4)． Amorph~， FAB-Ms(Neg． )m／ z： 361( M(c】5H22o【 —Hr， 199 

(M一162 一 ”C NMR (DMSO)6： 93．5(1)， 140 2(3)， 103．4(4)， 37．6(5)， 76 6(6)， 59．7(7)， 

65．0(8)， 42．4(9)， 59．2(10)， 98．1 c-1)l 73．6~,1c-2)， 77．4(glc一3)l 70．3 )， 76．9 c_5)， 

61．3 c_6)‘”． 

Auea~ ( Amorphous powder from MeOH 

CM(C】jH芷o9卜H]一，183(M一162-删 ． C NMR(DMSO)： 

舯 7(6)，129 4(7)，146．3(8)，46．6(9)，60 9(10)'95．6(出一1) 

FAB—MS(Neg． ) m／ z： 345 

6 98．3(1)，140．5(3)，105．2(4)'44 8(5)， 

73．6 c-2)，77．4(gIP3)'70．5~,1c-4)， 
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76．6(glc一5)I 61．5 c--6)。 ． 

Androsin【6)． White crystals from MeOH， mp 220-221"U ， FAB-MS(Neg．)ln／z： 327 

(M(cl5H∞O3)一H]一，165(aglycone-H]-．‘H NMR(DMSO) ：2．54(3H，s，COCH )'3．83(3H，s_ 

MeO)．4．37(1H，d，J=7．2Hz，glu H一1)，7．17(1H，d，J=8．6Hz，H一5)I 7．46(1H，d，J=2．0 Hz， 

H_2)， 7．58(1H，dd，J；8．6， 2．0 Hz，H一6) C NMR (DMSO) ：131．1(1)' 111．4(2)， 150．9(3)， 

149．O【4)， 1 14 5(5)'122 9(6)，196．7(7)，26．7(8)，55 9(Me0】，99．5 P 1)，73．3 P2)'77．4 P3)． 

69．8 — )'77．1(glc一5)，60．8 6】。 
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