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摘要 从我国民间药用植物印度蛇菰 (Balanophoraindica(Am．)Grill"．)中分离得到 7个化合物， 

经鉴定为：棕榈酰 p一香树酯 (蛇菰素 A)、棕榈酰羽扇豆烯醇酯 (蛇菰素 B)、乙酰 8一香树酯、 

乙酰羽扇豆烯醇酯、B一香树脂酮、羽扇豆烯酮及棕榈酸。运用光谱和化学的方法对它们的结构 

进行解析。其中羽扇豆型萜为首次自该植物中分得 ；蛇菰素 A和 B具有较强的护肝作用。 
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Abs嘣 From herbs ofthe Chinese folk mescal plant Balanophora indica，seven compounds：J3一~yrin 

palmitate(balanophorin A)，hpeol palmitate(balanophorin B)，p—amyrin acetate，lupeol acetate，p— 

amyl'orl~，lupeone and palmitic acidwereisolated．Their structureswere elucidated bythe basis of sp删 and 

chemical evidences， respectively． The compounds of lupane were obtained from B．indica，firstly． Bal- 

anophorin A and B exhibited strong activity a nst liver da删【ge induced by CC】4． 

Key words Balanophora indica ，Triterpene ester，Balanophorin A and B 

Balanophora indica(Am．)Grill"．was a kind of parasitic plant with m0t，belong to species of the family Bal- 

anophomceae．It is used as a folk medicine plant for the tonics and hemostatic，indigenous to the province Yunnan．To 

our knowledge，the biologically active principle and constituents from this plant，have not been described as yet．There- 

fore we studied on the constituents of it．Here we report on the investigation of the isolation and structural elucidation of 

two triterpene esters from this plant． 

The petroleum benzine extract ofthe lleIbs of Balanophora indica(Am．)Griff，was ected to repeated column 

chromatography on silica gd and aluminum 0】dde，to give 7 compounds：p—amyrin 3一pahlfitate(1，balanophorin A)， 

p—amyrone(2)，p—flmyrin 3一acetate(3)，lupeol 3一palmitate(4，balanophorinB)，lupeone(5)，lupeol 3一 
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acetate(6)and palmitic acid(7)．The yield of balanophorin A and B were 1．21％ and 1．34％．respectively． 

Balanophorin A showed a molecular ion peak at m／z 665cm (M+1，C46H8oO2)in the IIlass specman．The IR spec． 

trum showed at 1710，1165，and hayed at 3300～3500cm～，indicating the presence ofa carbonyloxy group(0=C一0)． 

The H—NMR specman appe,~ one olefinic proton sign~at ．15(1H，brs)，one oxygen—bearing carbon proton sign~ 

at ．47(1H，br，t J=7．4nz)in the lowfield range；and nine methyl proton at 8 1．11(3I-I，s)，0．94(3I-I，s)，0．93(3I-I，s)， 

0．84(15H，brs，5×CH3)，0．80(3I-I，s)；seventeen methylene protons at 8 1．Z3(34I-I，brs，17×OH2)，and the great m．jor- 

ity protons sign~ showed gather at 8 0．80—2．28 rang in the highfidd．It suggested that balanophorin A could be arI trite- 

pene ester derivative．The IR specman absorption at 1370，1350，were indicated that balanophorin A could be belong to the 

p—amyrin type triterpene ester derivative(Snatzke et ol，1962)．The nC NMR and DEPT Spectrum ofbalanophorin A re． 

vealed one carbonyl earbon(~173．4)，nine methyl carbons(8 24．3，16．8，25．9，28．0，32．4，23．7，14．1)，six quaternary 

carbol~(8 38．2，39．8，37．1，41．7，32．6，34．8)，four methine carbon[8 80．5(beating arI oxygen atom)，55．2，47．5， 

47．2]and two loefinic carhol~(8 121．6d，145．1s)．These data can be accommodated on the B—amyrin type triterpene 

having long chain fatty acid．The EI一Ⅱm8s specman ofbalanophorin A showed a characteristic fragment ion for the l0ss of 

palmitic acid atm／z 218(ba~peak)．On comparison ofthe CNMR and H—NMR specman ofbalanophorinAwiththat 

of p—Itmyl'in(Bhattacharyya et ol，1986)，was identified 0,8 p—amyrin 3一palmitate(1)．The EI—IIla8s specman ofthe 

fllkaline hydrolysis product was corresponding with that ofp一8myrin，and further cor,~mned that balanophorin A should be 

assigned to the p一8myrin ester．From the above evidence，the struetttre ofbalanophouin A was~t,,hlished to be p—Itmylrin 

3一palmitate． 

Balanophorin BWO,8 calculatedforC46H8oO2bythe FAB1VIS andBCNMR spectrometry．TheIR $pecll'llm appelⅢ耐 two 

absorption at 1710(C=0)，and 1625(C=C)．The H№ $~eetrum was quite similar to that of balar n A，but it 

sk'wed twD olefinic proton si lals at 4．66(1H，s)，4．54(1H，s)；eight~thyl proton at 8 0．76(3，s)，0．81(9H，s，3× 

CH3)，0．8_4(3H，s)，0．92(3H，s)，1．00(3H，s)，1．66(3H，s)；and seventeen me~ylene protons at 8 1．23(34H，brs，17× 

CH2)． 。C M恹 aIld DEPr spectrum revealed one carb0n(8 173．5)，two olefinic ca小m1s(8 109．4t，150．8s)，five 

q~emary删 ns(8 38．9，4．09，38．1，42．7，43．0)，and six m~line c Ⅺn(8 80．7，55．5，50．4，37．2，48．4，48．0)．It 

expressed that bahb0 n B could be a lupeol type derivative．1heⅡ 一ITlass of it exhibited a cirrhot ic 

fragment ion for the l0ss ofpl~nitic acid at m／z 409(~一256)，239，257，棚md426．It was identified as luped 3一palmitate 

(4)by c0mI)aris0n ofthe data of№ wid1 luped(Dre)rer etⅡz，1972)．A】kaliIle hydrolysis ofit yields a triterpene o0m- 

pound．The F_／MS ofthetriterpenewas eon~pondingw曲 tIlat oflupe01．The structure ofitwas establishedto belul l 3一 

palmitate，again．1'Iis c0fIlp 嘲 obtained B．indiea，firstly( 以Ⅱz，1984；Chen~lur etⅡz，1976)． 

Bala加ph n A and B exhibited strong activ es agaiI域liver da瑚Ige iMuced by CCl4 in mice(I_in etⅡz，1988)． 

G伽哪 l pI hlres The N1恹 spectra were performed chorofonned usiIlg'ISIS as im．出唧|ard at 4~MIk wit}I a 

BmckerAM 一400 曲nm1ent．The carbontypewasclean．ned byDEPr臼甲erinler衄 ．Ill 8pectraWel'~reo0IdedinKBr - 

lets on a Perkin一~ nelr 577 inteffer~neter．F_／MS and FABNS：positive．direct inlet 70eV on VG Au~ pee irl咖 llIlent．For 

CC，silica gel(200～3(10 mesh，Qin ao)and aluminmn 0】dde(m曲 ，200～3(10 mesh，sIlang}lai)．TIE pree~ ~ilic gel 

pl砒eⅢ (0．25m  in t}lickrless)． 

nant mate—al Ihe whale pl￡Ir吐of Bol~ phora indica(Am．)Griff were o0l1ecte|d in xisllIlangban舶，Yw  

pin,nee，in October，1996，and identified by Mr．Cui J 一 m，xisllllaIl出唧fla I cal B0t c lden，the cllir 

Academy of ScineⅨ鼎}，where the helt~imn specimen llas been ted． 
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ld~ t ：ation otthe knowil triterpenes All of the known were identified by comparison with authentic s．mple~by 

their NMR or MS SpeCtl~data． 

Extrllelionand swoxaaoll of triterpelN~ llae dry whole Ol~mt powered material(700 g)WaS'extracted with 

petroleum benzine yielding，after evapn，a brown yellow oil residue(80 g)． petroleum benzine extract was dissolved in 

benzene and extracted witll methano1．The benzene layer，on evapn of the solvent，46 g residue was obtained．1lae benzene 

exla'aet c 哪帅 ed on a column of silica gel with petroleum benzine—acetone(20：1～2：1)to ve 3 fractions in in· 

creasing of polarity．Fraction 2(29 g)was purified by CC on aluminum oxide(neutra1)with benzene—methanol(4：1)to 

furnish balanophorinA(8．5 g)a．dB(9．4 g)．Fraction 3was separated similarly asthatforfraction 2to afford p～~nyrin 3 

一 acetate(40 rag)，G—amyrone(21 rag)．And lupeol 3一acetate(34 rag)，lupeone(25 rag)．Palmitic acid was obtained 

from fractoin 1． 

Balanophorin A(1)．Amorphous white powders(Me2CO)，mp 77℃，dissolved in chloroform，petroleum berne and 

benaene．Ht cm ：2900，2825，1710，1450，1370，1350，1235，1165，1085，980，710．FABMs( z)：665(M+1)． 

E (In／z)：665，409，218(base peak)，257，239，203，190，175，109，69． H N腿 (CI)C13)： 5．15(1H，brs，12一H)， 

4．47(1H，t，J：7．4Hz，3一H)，2．26(2H，t，J：7．4Hz，2’一H)，1．23(3_4H，brm，Clt2)，1．11(3H，s，27一ett3)，0．94 

(3H，s，30一CH3)，O．93(3H，s，29一CH3)，0．84(15H，brs，CH3)，0．80(3H，s，16’一CH3)．bC N腿 data see table． 

Ba1amph n A(20 mg)，was treated with NaOH—H2O(2．0 g NaOH dissolved in 20 ITll Hz0)at 160℃ for 12}Ir．The re． 

actionⅡli】【was extracted witll CHCl3，after evapn，obtained a residue．The ElMS spectra of the residue exhibited a fragment 

ion peaI【al Il z426，218(b,~peaI【)． 

Ba1a n B(4)．An ls white powders(Me2CO)，mp 68～69℃．Ilt~ cm一 ：3o4o，2900，2825，1710，1625， 

1450，1440，1438，1370，1165，970，900，710．ElMS(In／z)：665(M+1)，409，426，257，239，218，95，68，55(base peal【)． 

H~ (CDCI3)： 4．46(1H，s，29～H)，4．54(1H，s，29一H)，4．44(1H，dd，J：10．5，5．6ttz，3一H)，1．23(3_4H，brm， 

CH2)，1．66(3H，s，30一ett3)，1．00(3H，s，27一ett3)，O．92(3H，24一CH3)，0．84(3H，s，29一CH3)，O．81(9H，s)，O．76 

(3H，s)，O．76(3H，s，16’～CH3)，2．26(2H，t，J=7．6Hz，2，．CH2)，2．31(1H，m，l8一H)． C N腿 data see table． 

Balar唧 B(20 mg)，was缸咖ed with NaOH—H2o(2．0g NaOH dissolved in 20ml H20)al 160℃ for 12}Ir．rI'le ElMS 

sp咖 ofthe product exhibited a fragment ion peal【al Il z 426，189，203． 

4 

p—An】y舢 (2)． H憾0，N424．Co】 ess I1eedles(MeOH)．The ElMS， H and C—N腿 spectra data黼 i- 

&ntie~l t}le publi reference specⅡa data of p—lll'n~ ne(Gon~lez et ，1981)． 

p—Am n aceIate(3)． o2，M468． pillars(Me,CO)，呷 236～237~e ，t}leElMS H andbC 

— N腿 specⅡa data were identical to thee ofthe reference c0q舢Ild p一 (Se0 et ，1975)． 

I~penone(5)．C30 0．N424．White J1eedles(MeOH)．The El—MS， H and C—N眦 spee~ were correspond- 

iIlg witllthat oflu~ne 3一one(Budziidemez ，1963)． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


372 云 南 植 物 研 究 20卷 

表 1 蛇菰素A和 B的 ”C NMR数据 

Table 1 C NMR data ofb~lanophorin A and B 

Measuredin CDCI3，ppm 

Iapeol acetate(6)，c~2rI5202，M468．Colorless pillars(MeOH)，IIlp 217—218~C．The EIMS and NMR spectra data 

were identical to those ofthe reference compound lupool 3一acetate(Wenkert et al，1978)． 

Palmific acid(7)．C16H3202，M256．Colorless powdem(MeOH)．The EIMS and NMR spectra Were corresponding with 

that ofpalmific acid(Vanderlan et al，1991)． 
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