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摘要：从浙江慈溪产中药麦冬 (O~ pogon ，妇脚)中分离得到 2个新的 甾体甙——慈溪 

麦冬甙 A (2)和 B (3)以及已知甙 叩h lin 3一氧 L一鼠李糖(1呻2)一 一D一葡萄糖吡 

哺甙 (1)。根据光谱和化学证据推定 2个新化 合物的结构为 ophi噌嘶n 3一氧 一 L一鼠李糖毗 

哺基 (1呻2)[口一D一木糖吡喃基(1—3) — —D一葡萄糖毗喃甙 (2)和 0ge血 3一氧 

L一鼠李糖毗喃基 (1-+2)[0一D一木糖吡喃基 (1—3)][口一D一葡萄糖吡哺基 (卜t4)]一B— 

D一葡萄糖毗哺甙 (3)。 
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A啪  ： new ste~dal gl deB rl0TniI1B cixi一 叩咿 n A(2)aI】d B(3)tose~ with a 

h洲 oI出 3一O— —L一由 m的曰嘣m哪 ltl一2)一8一D一 q 强啦旧ide(1) isolated 

啪·the off_蛐n traditional ChineseI．eIb一 qDq n ， 删 ．Tlle 5pec ∞叩ic and ehearfi- 

cal evidences revealedtheir slrttefur~ be珥 n 3一O一口一L一 叫q 剧呻 (1—2)【B—D一 

opyran~yl(1—3]一p—D一 叩 n商de(2)and叩 嘶I】3一O一口一L—lII唧n0py批瑚y1(1— 

2)【 一D一圳0p lI10 (1—3][ —D—glu~opyranosyl(1—4)]一 —D一 加缸de(3)，respee． 

tively 

KeyWOll~．"Liliac,~e，Oph／o／~on向口口 ． steroidal咖 06ide自，Cixi—ovhiopoSonA andB 

Thetub盯of( 蛔 nj印0r wn is recordedtoimp~e~ariousftmctiom，such酷 against c甜一 

diovuscular diseases and anti—bacteria，and used a8 a potent drug to t~eat different diseases．espeeial— 

ly heart dis∞ses in the Oriental Medicine System(江苏新医学院编 ，l977)． e旆  ．muchⅡm  
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attention has be en paid to the studies ofchendcal components of O ． o in recent decades since 

thefirst steroidal glycosidewasisohtedfromthe plant by Japanese scholars(Tada et al，1972) Upto 

date，besides bomeol and its glycosides (Adino蛎 el al，1990)，homoisoflavonoids(Tada at ， 

1980；朱永新 ，1987)and steroidal glycosides asthe m 0r glyeesides withthe aglycones of nl D· 

genin and diesgenin had been reported(Tada et ，1973；Nakanishi at o2，1987；Adinolfi et al， 

1990；Branke et al，1995) Beca~ of 0Ilrinterestinthe develclmaent 0fpreparationSHENG—MAI 

— SAN which w∞ compo sed ofPanax ，O． and Sch／sandra ch／ncns／s，O 
．／aport- 

／evm nativetodifferent placesinChina has beeninvestigated in orderto ∞ ethebicoctiveh chemi· 

cal components and to prepare authentic steroidal glycosides for assay control of drug．Two new 

steroidal glycoside named cixi—ophiol~ on A (2)and B (3)possessing ophipogenin es aglycone， 

alone with a known compound—ophiogenin 3一O—a—L—rharrmopyranosyt(1．+2)一p—D一 一 

copyranoside(1)(Adinolf~el ，1990)as its majorglycoside were isolatedfrom O．越 而mm co1． 

1eered in Cixi counIy，Zhejiang Province，P．R-China in September，1995．Herein，the structural 

elucidation oil the basis of the combined spectroscopic and chemical rl1ea∞ is described． 

Cixi—ophiopogon A(2)corresponded with a molecularfomaula cl4} 0l8 which wes determined 

fromthe quasi—molecularion peak atm／z 885．4549[( nToO】B)一H]’inits negativeion h 一 

resolution FAB—MS(唧 一FAB—MS)measurement．TheIRof2 showed a characteftstic of25fR) 

一 spirosteroid at 980，930，910 and 870∞ (tIle intensity：910>930)．111e‘H NMR speclnnn of 

2 demonstrated(See Experimenta1)a pattem very similar to that of compound 1(Adino／fi et o2， 

1990)exceptfor onemore hexose，andthecouplingconstants ofthe anc~erlc proton signals al占4．38 

(1H，d，J：8．1 I-k)，4．93(1H，d，J=7，8 I-k)，and6．16(1H，br．s)indicated two 8一hnk— 

ages and oneⅡli．k．g~in the sugltr chain．On acidic hydrolysis，2 gave ophiogenin(4)，gluco~， 

rhanmose and xylose by|I1C an d PC comparison with authentic samples．Accordingly．the negative ion 

FAIl—Ms displayed a quasi—molecularion at 885[M—H]一，togetherwith ion peakB at m／z 753 

LM一132一HJ一，740 LM一146]一，445【M一132—146—162一H]一，which suggested 2 o％． 

minedthalnllos~and xylose asterminal sugars，and glucose asinner suglti"inthe sugar 8eqI】eIlce，and 

ophipogenin 4tobe aglyeone． 帖 wesfurtherconfmned the”CNNR印ectral data 0f2(Table1) 

which，bycomp~sunofthose betweenland 4，obviouslyindicatedthat2 p0聃e8sed 4 asthe aglycone 

mo iety and had olle nl0啤 terminal xylosethanthat of1．By铀 er o0删姐 8on ofthe13CNMR data 

dueto suglti"moiety of2 and1，it w∞ observed thatthe chemical shift ascribedto C一3 ofinner Il1． 

co8e was downfieldedlO ppm from 8 77．98 of1to 8 88．29 of2．andthe chemical shiftsdu eto C一 

2and C一4 ofinnerglucosewere also upfielded about 3 ppm．which revealed that one n'lore xyfose of 

2 glyeceidatedwith C一3 hydroxyl group ofinner u。ose，thusthet~llleiice of suglti"Ⅷ esmb， 

li~ed to be—n—L—dmmnepymr~yl(1．+2)[(一D—xylopyranosyl(1．+3]一B—D—glncor~ ， 

nnsy1．Bytheway，theglycosidation$,hlft~at C一2(一1．4 ppm)，C一3(+5．9 plm1)，and C一4 

(一3．5 plxnj were observed forthe aglycone moiety by being c0．npa with dataof4(Nakanishi e1． 

al，1987)，wh prepo~ thatthesugarmoietybe attached at C一3 hydroxyl group ofaglyc0|lemoi 

ety．Consequently，the structure of2 was deduced tobe ophloganin 3—0一n—L—rhanmepyranosyl 
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Glyco~daticn shifts 肌 mthe 心 瑚懵by 叫npⅢ耐 rAthrq ~-alues 0f呷 锷l删 (4)；̂ 朋 1I硼 lIB∞ the 。f 

H—lH．”C一 H 出d 2D Spe~ y(COSt")md Di删  e鹞EⅡIlB|lceⅡ日n B0Ia血 叩 ln蛐  (DF／~T) Gk：p—D- 

gIu*'opyran~y]；RIla：a—L一{一  唧 ；x ：p—D一 q ·x 

Cixi—ophiopogonA(3)exhibited amolecularfommh } which was determinedfr0ⅡIthe 

quasi—mo1．eeuhrion peak at vn／z1_047．4973[( )一Hj—inits negativeionHR—FAB— 

MS measulremcnt，The IR of 3 da'nonstrated the typical a pti0n0f 25(R)一spirosteroid at 980， 

920，90O and 870 cn1一 (the intersi坷：900>920)．The‘H NMR spectrum of2 s (see Ex． 

perimenta1)similarity to that of glycoside 2 except for or nlOI~anomeric proton si目rIal，which 【鲤}e8【_ 

edthat 3 was c0∞p0sed of 2 and 0I I'I]OtI~hex~e，andthe coupling constartts ofthe anomeric proton 

si印als at a4．22(1H，d，J： 8．0 Hz)，a4．90(1H，d，J： 8．1 )，5．41(1H，d，J=8．0 

)，and 6．7_6(IH，br．s)impliedthe presenOe oftwo Blinkages arm o∞ n HIlka萨 inthe 8liar 
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chain．Negative ion FAB—MS gave quasi—molecular ion at ro／z 1047(M—H)一as well as ion 

peaks at nCz 915 M一132一H]一，901[M一146一H 一，885[M一162一H] ，753 M一132— 

146～162一H]一，445[M—sugar chainr ，which indicated that 3 comprised by three terminal 

sugar，viz，ghcose，rhaumose and xylose，and mlother sNgar fits inner sugar in the sugar se— 

l R tlla 

2 R =Rb 

3 R t Rc 

4 R =H 

quenee，alld 4 to be aglyeone．On acidic hydrolysis，3 gave 4，glne o~ ，l~larogrose and xylose by TIC 

an d PC (删“pa s0n with authentic samples This was proved bythe13C
．YMR spectral&ta of3(Table 

1)which，by comparison ofthose between 2and 4，ob,Aouslyindicatedthat2p∞∞ssed4∞ the a 一 

colic moiety and had one rooie tem'dnal g1．co~ than ttmt of2 By further c∞ Da of the C NMR 

data dueto sugarmoiety of 3and 2．clearly proposed that 3 possessed 4 Bs aglyconemoiety and had 

olleterminal glucosethanthatof 2．By carefully corop~ son ofthe”C NMR data of SUg&Fmoiety of2 

an d 3，it was notedthatthe chemical shift dueto C一4 ofinnergIuc0sewas downfielded 10ppm from 

8 69．62 of2to 8 80．41 of3．which revealed tllalthe Ol'lemore glllcose 0f3Ⅷ glyco~idated with C一 

4 hydroxyl groupofinner ghcose．Enzymatic hydrdysis of3 by口一ghcosidase gave degluco~yl deriva- 

tire wh ich wBs identified 8s 2 by TIC comparison．Glucose in water layer was de ned by 1I~ and 

PC c岫 p 舯n with authenfic samples Tam the 9equence of sugar chaill w鹅 eharaeterlzed Meas2 

while，t}le glycosidation shifts at C一2(一1 4 ppm)，C一3(+5．9)，and C一4(一3．5) also 

obscured forthe aglycone moiety by comparison ofdata of ophiogenin(4)(Nakanishi et a／，1987)， 

which roeastt dam the sugar rooiety was attached at C一3 hydwxyl group of aglycone moiety，Hence． 

the stlMcture of3 was thereof concluded to be ophioganin 3—0一d—L—flmm~pyrauosyl(1 2)[口 

。 

每 
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一 D—xylopyranosyl(1—3儿p—D—gluc~pyranosyl(1—4)]一目一D—glucopyrano~ide(3) 

E,x~ rimental 

Melting points Were determined On Kofier hot stage apl~．ratus and uncorrected．opticBl rotation 

w鹊 measuredwith a J一20C d tal polarimeter at room teraperature．IR spectraWel'e recordedinKBr 

0n a Per,kin— Elemer 577 speelrometer．FAB —MS Wilt8 performed 013 a VG AUn EC 3OO0 mass 

spectrometer．The NMtl spectra were illll on a Bruker AM 一4OO imm maent at 4OO M f0r。H and 

100．6M f0I C in C5DsN，and chemical shits we／'e gL,,en Bs a(ppm)with TNS a8 al1 intemal 

standard．Colurrm chromatography WIt8 carried out on Qir~t．o silica gel，FUJI gel(ODS一 )(Mit· 

subishi Chemical Co．)，and Liehprep Lobar Rp一18 gel(1~lemk)，TLC Were performed On Merck 

precoated plates(Kie~el gel 60F~4 and Rp一18 )with the followillg solvent system：A，CHCI3一 

l~leOH—H20(8：2：0．2，v／v)；B，MeOH—H20 (8：2)；and C，nBuOH—HAC—H20 (4：1：5， 

upper1．yer)． 

Plantmateria1．The plant used in this research WIt8 colleered inSept~ ber 1995 in cixi County． 

zllej~g Province，China andwasidentified Bs Oph／opogon 帆 byI-~ houInstitute of ug 

Contro1． -~oueher s ㈣ was depositedinthisinstitute． 

Isolaltoa of o0s ．Root of 0．japoru'cum (20 kg)w舾extracted with 90％ EtOHwider re一 

Ⅱuxfor 3times．The iduefrom the evaporation of solve~1 was di~olvedin water and ehromatogra— 

pllied On a Diol resin with H20一EtOH(100 to 10％，v／v)to give 4 fractions．The 50％ n20一 
EtOH eluent a8main glycosidew∞ conc~ tratedin vlt~um to obtain 30 g of etude~lycoBidewhich WIt8 

~ubjeetedtoflash and medium pressttre chromatography On silica gelwith CH3CI—l~leOH—H20(95： 

5：0 to 80：20：0．2)to givefraction I(mainly 1)，II(mainly 2)and III(mainly 3)followed by re— 

ve 一phase eo]ualan chromatography OnMCI CHP一20，Liehprep Lobar Rp—l8 and FUJI (ODS 
—  

)with l~leOH—H20 (7：3 to 8：2)to afford glycoside 1(20 rag，0．0002％)，2(50 mg， 

0．(~005％)，and 3(2OO nag，0．002％)． 

Ophioge~ 3—0一氇一L—rh锄m叩 (1-+2)一p—D一曲瑚嘲釉n de(1)．An 

．morphoL~white powder；rap 248～252℃；[ ] 一93．33。(M曲H，c0．3)；FABNS(r曙 ve)m／ 

z：753【M—H]一，607[M一146一H]一，445[M一146—162一H]一；HR—FABNS(ne只．)in／ 

753．4035[M( O】4)一H]一，caled 753．4062；m em_。：348O(OH)，1630(c：c)， 

1060(C一0一c)，98O，925，902(intensity 902>925)，870； H NMR(G N)80．67(3H，d， 

J：5．6 ltz，H一27)，1．10(3H，s，H一18)，1．13(3H，8，H一19)，1．27(3H，d，J： 7．2 

， H一21)，1．79(3H，d，J： 6．2 ltz，H一6 )，4．81(1H，t，J=7．6 ltz，H一16)，5．02 

(1H，d，J：7．8 ltz，H一1 )，5．39(1H，br．8，H一6)，6．16(1H，br．8，H一1”)；l3C NMR： 

see Table 1． 

c蜥一ophi A(2)．An amorphous white l~ der，fI1p 250—255℃，[ ] 一39．09~ 

(MeOH，c 0．55)；FABNS(neg．)m／z：885[M—H]一，753[M一132一H]一，740[M一146]一， 

445【M一132—146—162一H]一；Hit—FABMS(neg．)m／z 885．4549[M ( Ol8)一Hr ， 

calcd 885．4485；m cm～：3450(OH)，1640(C=C)，11360(C—O—C)，980．930，910 
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(intensity 910>930)，870； HNMR(c DsN)占0．65(3H，d，J=6．2}k，H 一27)，1．09(3H， 

s，H—l8)，1．12(3H，s，H一19)，1．26(3H，d，j=7 2Hz，H一21)，1．74(3a，d，J=6．2 

， H～6 )，4．38(1H，d，J= 8．1 ，H— )，4．80(1H，t，J= 7．6 ，H一16)，4．93 

(1H，d，J=7．8 ，H一1 )，5．30(IH，br．s，H一6)，6．16(IH，br．s，H—l )；13C NMR： 

see T日b1e 1 

a对一o# omgon B (3)．An amorphous white powder；nap 218—222 ；[aj 一57．82。 

(MeOH，c 0．31)；FABMS(ueg．)m／z：1047[M—H 一，915[M一132一H]一，901[M一146一 

H J一，885【M一162一H J一，753 LM一132—162一HJ一，445【M一132—146 —162—162一HJ一； 

FIR—FABMS(neg．)m／z 1047．4973[M ( H舯％ )一H]一，ealed 1047．4988；IR crI1～： 

3450(oR)，164o(c：c)，lO6O(c—o—c)，980，92o，900(intensity 900>92O)，870；’H 

NMR(C5D5N)8 0．65(3H，d，J：6．2 Hz．H一27)，1．09(3H，s，H一18)，1 10(3H，s，H 

一 19)，1．26(3H，d，J=7．2}k，H一21)，1．74(3H，d，J=6．0 Hz，H一 )，4．22(1H，d， 

J= 8．0 ，I-I— )，4．80【1H，t，j： 7 8}k，H一16)，4．90(1H，d，j= 8．1 ，H一 

1 )，5．41(1H，d，J：8．0 ，H一1肿)，5．40(1H，br．s，H一6)，6．16(1H，br．s，H一1 )； 

C NMR：see T曲 Ie 1． 

Enzymatichydrolysis of3with p—gluco~dase．A suspension of3(10mg)and口一glucesidase 

juicefrom Almond(0．2mE)i12 5 mL of0．3 mo1／LNaOAc b曲 adjustedto DH 5．5 was allowed to 

sty42[at 37oC for3 days．Removal of solvent under reduced p~ssure gave B residuewhiehwasdete~ted 

to contain glycoside 2，and glueo~ by TLC(CHC13一MeOH一 0，8：2：0．2 and 4：3：1 ou silica 

plate，and MeOH：H20，8：2 oft Rp一18 plate)and PC(nBuOH—HAc—H2O，4：1：5，叩 一layer) 

an alyses． 

Acidic hydrolysis 0f~Jycmide1，2 and 3．A soln of1(5 rag)in 1 mL HC1一MeOH(2 mob" 

L)w舶refluxed at 100 for 2 hrs and then neutralized with sat．Ba(0H)，aq．Removal of M印lH 

followed by participation between O and CHCI3．1tIe oFhiogenin(4)was detected from the CH％  

layer by TLC。0 s0n．Glucoseand rhamnoseinwaterwere revealed byTLCand PC analyses．1tle 

other glycoside 2 and 3were acid—hydrolyzed withthe,~~Lrnemethod described aboveto provide a y— 

O0qle 4from organic phase，and uc0se，rham nnse and~ losefrom waterlaver． 
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