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乌奴龙胆中五个新的环烯醚萜甙 

刘艳红 李兴从 刘玉青 杨崇仁 、， 

伸国科学院昆明植恸阱究所擅恸化学开盐研究宴验室·昆明删 夕 7 
摘要 从藏药乌奴龙胆(Geatiana urnula Smith)(龙胆科)的垒草中分离爿 5个新的环爆醚萜甙，龠 

名为乌奴龙胆甙(gentiournoside)A--E；它们的结构主要遗过光谱分析得以确定。其中，乌奴龙 

胆 A—c是二橐环爆醚萜甙，而乌奴龙胆甙 D和 E为马饯素型的环烯醚菇甙，所有这些化台物 

的分子中都具有一个2，3一二羟基苯甲酰基或其衍生物的取代基。 

关麓词 乌奴龙胆，龙胆科，环烯醚萜甙，乌奴龙胆甙 A—E 

FⅣ E m ID0m AL GLYC0Sm ES FR0M  GENTÎ NA URNULA 

LIU Yan-Hong，LI Xing—Cong，LIU Yu—Qing，YANG Chong—Ren’ 

(Laboratory ofPhytochemistry．KunmlngInstitute ofBotany．ChinesedcademyofSciences，Kin g．650204) 

Abstract Fivenew irldoidalglycosides,genfiouraosidesA— Ewc isolatedfrom thewholeherb 

of Gentlana urnula．Their structures were ehiddamd mainly by spectral methods．Among which 

gentiouraosides A— C ar~bis—irid da1 yco side s while gentiournoside s D and E are loganin 

type ones．It is noted that all the~ycosides possess a 2,3一dihydroxy benxoyl unit of its derivative 

iIIthemoleco le． 

Key words Gentiana urmda Gco tianaceae，Iridoida1 yco sides，Gco tiournosides A_ E 

C-entlana umula Smith is a sm all gendanacedus gerb distributed  in the high altitude region ofwcstem  

Chilib．It is used in Tibctan traditional medicine a3 an antipyretic and all antidote船 well as for th e treat． 

meat of thrombus．dysentery and s0Ie—throat L 13
．
As part of our study oll the chemistry of irldoidal 

ycosid~ of Gentian accae，we examined the n—butanol soluable fraction of a methanol extract of the 

who!e herb of Gentiana urnula which led to the isolation offive new hidoida1 yc0sides designated 

gcntioumosides A— E(I一 ． 

Gemliom'modd~ A(1)showed uv maximum peaks at 222，238 and 322(1g~3．47，3．35 and 2．40, 

respectively)andIR absorptionbandsat 340o(brj，1700，1670，1625，1580and1460，whichwas suggestive 

0fthc skeletonofan md~da1 ycoside C23and a substitueatofall aromatic group．Itsmolecularformula 

C帅H 022 was determined by the negative FAB mass spectrum．in which a quasi—molecular ion peak~x- 

hibited atm／z 883in combinationwiththe ’CNMR(DEPT)8pectn]蛆．Comparison ofthe ’Cand。H 

NMR signals of 1 with reported data(Table I)ofloganin(7】C33．7一O—acylated losantn,periclymenoside L3J 

and7-0一aoetylsccologallol(8】C43 revealedthatit shouldhavepartial structuresof7-O-acylated loganin 
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(parr a，)，7 O acylated secologanol(pert b )and en aromatic substituent．This aromatic substituent was 

proved to k  2,3 dihydroxy bcnzoyl group by comparison of the H and C NM R signab with those of 

depr esso side from G depressa ’ in which such an unit is present．The Hnkage scquon~ of the three units 

were established as follows．On m ild alka~ne hydrolysis with 0．5％ Et2N H M eOH，1 yielded compound 6 

which showed e quasi molecular ion peak at 747[M(c33H4 l9)Hl̈in the negative FAB rflass spectrum， 

indicatingitwasthe de—aromatic product of1．Analysis ofthe 3C and H N M R signals of6led to a con— 

clusion that pert a was attached  to the hydroxy group of C 7 of pa rt b Thus．the aromatic group 

should be linked to th e hydroxy group ofC 7 ofpart at in 1．which resulted in a downfield shift of gt-o．．~r． 

bon(4．96 ppm)and upfield shifts of 一carbons(一2．24 ppm and一0．92 ppm for C 6 and C 8，respectively】 · 

when compared  against 6．In addition．a ’H H COSY of 1 was preformed and most proton signals were 

unequivocally assigned in the light of each coup／ing system (Table 2)．Based on the above evidence，the 
．  

structure of 1 was established  as shown in Figure 1 

Geatlommos~de B(2】displayed a quasi molecular ion peak at 1045[M(c H砬O27-Hr in the negative 

FAB mas s spec trum ．On comparison of the”C and ’H NM R spectra with those of 1．2 showed a set of 

additional signals coresponding to an 一D—glucopyranosyl unit．The Bnkage position of this glucose was 

elucidated as follows．Compound 2 showed fragment ions in the negative FAB mass spectrum at m ／z 

673[M—part~bT，153[2，3一dihydroxy benzoyloxy] and characteristic 3I5【I 53+GIc~，compared against 

51I[M part bT and153[2，3 dihydroxy bnezoyloxy]forcompound1(Fig．1)．This suggestedthat addi· 

tional glUCOgC should be attached to the 2,3 dihydroxy bnezoyl group．Furthermore，the downfield shift 

effects forthe carbons of aromatic ringin 2fc一2(+1．61 ppm)，C 4(+2．75 ppn )and C 6(+2．90 ppm)】 

when compared against 1 revealed that the glucose was attached to the C 3 position ofth e 2，3一dihydroxy 

benzoyl group Andthiswas fiua flyco nfn'med by comparison ofthe H an d’℃ NM R signalswi ththose ’ 

of gefidoside and gentomoside from Gentiana gelida which has a 2-hydroxy 3一O— —D—gluoopyranosyl 

benzoyl ualtinthemolec ule‘。 ．The refore．the stracture of2was detormined  as shownjnFigure I． 

Gentionrnasi4e C(3】exhibited s&lne quasi molecular ion peak with 2 in the negative FAB mass spe~- 

tnJm ．Butits ‘H an d’3C NM R signalsweT~similar to thos~of1 ejectDtfor aset ofsignals corresponding 

to a D—glucopyranosyl unit．In the C NMR spc~tl'uln of3 due to sugar moiety part,the typical signals 

at 680．80．769 and 76．3were very characteristic ofthe case of4 O glycosylated glucoside  ̈．indicaring 

theadditional gluco sewasattached toth e hydroxygroupofC ofthe uco se ofoart at orpart ．Since 

thefragm entions occurred atm／z 673lM -part b】and 153[2，3一dihydroxyhenzoyloxy]一 inthe negative 

FAB mass spectrum(Fig I)，the additional glucose should be attached to the g1ueosyl group of part at． 

From theabo ve results，the structure of3wasestab~shed． ’ 

Geatioumoside* Dt4) _丑． E【5)showed qua si-molecular ion peaks at m／z 

5l1口讧(c23H2。0l3)一H】_and 673[M(C29H3sOI8)一Hr，respectively in the negative FAB mass spectra．On 

comparison ofits H and‘ NMR signalswiththose of compoundsl一3 and 7-O—acetylloganic acid 

．
4 Was readily assign ed asshown in Figure I，which has a partial structure of1．Compa red to 4，5dis· 

played a set of sign&is corresponding to an additional esterified p-D—gluoopyranosyl unit,for the 

anomeric carbo n signal resonated at m altively upfield 595．57．while the an omcric proton stgn al being at 

relatively downfield 35 54(d'J=7．9Hz】．Meanwhile，it was also observed that the signal of C—l1 was dis- 

placed from 517I．帅 to 3167．42 when compared against 4．Thus,the additional g1ucose should be attachtxt 

tothe~arbo xylgronpofC—l1 andthe structureof5was showninFigure I． 
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It is noted  that all the glycosides isolated from G．um ula posscss a 2,3一dihydro xy benzoyl unit or its 

derivative in the molecule-This chemical phenomenon may be useful for the chemotaxonomy of this 

肛 nus． 
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Figure l The structures of gentiournosidcs A-E(I-S)and~]atcd compouds 6-s 

EXPERIM ENTAL 

H and‘l℃ NMR<DEPT)spectra wcr。Y~oorded in cD1oD at 4OO MHz and 100 MHz，respectively， 

u ng TMS as int．standard．Column chromatography was carried out with silica gel(2OO一3o0 mesh)and 

LiChroprep RP一8(40— 63 mesh．Merck)TLC was conducted on~ ated K~sdgel 60 F2s(HPTLC 

plates(0．2Ⅱun，Merck)anddetected by sprayingitwith10％H2SOdollowed by heating． 

Pla~t m teriJ~ The whole plant of Gendana urnula Smith was collected in Lass．Tibet at AIt．of 48o0 

m bv Prof,J．S．Yaug and identified by Prof．C．Y．W u．A VOUCher specjmen is deposited in the Herbarium 

ofKunmingInstituteofBotany，ChineseAcademy ofSciences 
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’In this regere~ ．,th 且ls ot"(7—5 and C—6 ofaglyeone moiety Wcre nv盯Icd A∞ording to OUlr DEPT。 C NM R， 

they shouldh  revised甜 8howflhere．a— Si~ asi丑e|chvcnic毫I∞ l啪 ncanh inteEeh~ ble． 
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moval ofsolventby evapo，the combined~xtnu~ts【213 was suspendedinH20 and e~tracted sac~ssively 

with Et2O，CHC1，and n—BuOH．The n—BuOH layer was evapd under in阳c御 to give a residue(44 ， 

whichwas subjectedto silica gel elutingwith CHC13-MeOH(9：1 to 2．8：1)to givefrs．1--3．Fr 1 was 

repeatedly chromatogeaphed on silica gel with CHCI3一McOH一 O to yield 1(350 nl ．Fr．2 was repeated· 

ly chromatographcd on reversed phase silica gel with 54％ MeOH to give 3(30 m and 4(15 mS)．Fr．3 w[Kg 

。e口aratcd by repeated columo chromatography on reversed phase sliica go1 52％ MeOH and silica gel with 

CHC13一MeOH—H20(55：10：I)to yield 2(150 m and 5(200 m ． 

GcmJomwetde A【1)Powder，h学一62。(McOH；c 0．216)；uV 嚣“nm0ge)：222(3．47)，238(3．35)， 

322(2．4D】：IRv~rcm ：3400(br)，1700，1670，1625，1580，1460，1300，750；FAB—MS(hog．)m／z： · 

883[M—H r，721[M—Glc—H r'511[M—part rI 1 53[2，3一dihydfoxy bcnzoyhixy r，1371153一Or． 

Gmtlmmea~．剐2'Power,h 一81。(MeOH；c o．268】；uV 掣tim(Ig~)：213(4．49 239(4．41)， 

3l4(3．61)；IRvKm~cm。。：3400(br)，1700，1670，1625，1585，1460,1300，750；FAB—MS(hog．)m／z： 

1045[M—H rI 883[M—Glc—H】一，673[M—part r'315[2一hydroxy 3-O-glucos'yl bcnzoyloryr，153，137． 

C,entiou~ CO)PowcT, -I10。(pyridine；c 0．230)；Uv磕 nm ( ：221(4,45)， 
235(4．34)，325(3．65】；IR 曲l ：341~(br)，1695，1665，1625，1 585，1460，1300，753；FAB—MS(neg．)m／z： 

1045[M—H r'883[M—GIc—H r'721[M-GIc×2-H】，673[M—part b丁，537[M—part ～2,3一dihydrory 

benzoylr，511[M—part —Glcr，153，137． 

Geneom'meldes 呻 'Power, 一55。 (MeOH；c 0．21 1 Uv “nm 0ge)：217，247，327； 

IRv：轴  ：3400(br)，1662(br)，1613，1585，1460，1300，1070，750；FAB—MS(hog．)m／z：511[M—Hr， 

349[M~GIc—Hlr，153，137． 

G,mflmulaos~les E Power，[ct~-21。(MeOH；c 0．189)；uV置 啪 0ge)：220(4．37】，244(4．加】， 
323(3．骢】；IRv—Klrm ：3400(br),1705，1624，1626，1585，1462，1300，751；FAB—MS(ueg．)m／z： 。 

673[M—H rI 51l[Ivl-Glc—H r，153，137． 

Am-l hyd~'olyCaof1 A soln of1(113mg)in O．5％Et2NH—MeOH(2mL)was kept at 50。for40h 

Thereactionmixt．W88 neutraEzed fhAmbvr~te M B-3an d concdtodrynessto a r~idue,which 

was chromatographed on silica 粤d with CHC|，一MeOH—H20(7：3：l：lower layer)to ld compound 

6(27 I：11【曲with a recovery of 1(55 mS)．6：Powder，【娃 一88 (MeOH；c O．573)；FAB—MS(ueg．)nl／z： 

747[M—H r'585[M—Gk—Hr． 
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