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多荚草 皂甙 D和 E的结构 

丁中涛m，周 俊r，戴好富 ，谭宁华，，何 以能 
(1中国科学院昆明植物研究所植物化学开放宴验室．云南 臣叩 650204： 

2若南 太学 化学 系 ， 孟南 昆 明 650091) 

摘耍 ：从石竹科植物多英草 (Polyr~'pon pres~,alora(F'orssk Asche ~hwein exAschem、的 

全草中分离得到 了2个新的柴胡皂甙类化台物：prostrate~de D和 E。 占们的结构通过波谱 方法 

分别鉴定为 3一O一 {p—D—xylogyranosyl一(I 2)一p—D—gluoomTan~yl一(I一4)一[B—D一 

uc叩 ∞叫 一(1—2)J一口一L—arabinopyranoside} 一saikogenln D和 3一O 一{p—D—xylop)xan~yl 

一 【卜 2)一p—D一 copyrart~,l一(1—4)一[0一D—glucop)Tat~syl一(1—2)] L—arab~lop)xa— 

nosidej—saikogetfin G： 
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Structures of Prostratoside D and E 

DING Zhong—T 一，ZIdOU Jun ，DAI Hao—Fu。，TA Ning—Hua ，IiE Yi—Neng 

(1 Laborato~．ofPhi ：． 咖 tm~inae etBotany，a Acad~y of sc ．Kunmmg 650324．China： 

2 k∞ ofC&mffstry，Y~man Un~e~／ty，K~nming 650091，Chhm 

Ahsm ~ ：Two ilew tritetpenoid s日p0丌lnst namely pmstratcside D and E，were isolated fxtnn the whole 

plants of PoI~ n prostronan (Forssk )Aschers et Sch~ein ex Aschers By spectmsc0Dic methods， 

their structures fe determined∞3—0一 ： —D一叫 opyranosyl一 (卜+2) 一口一D一 copyranosyl一 

(1—4)一 [口一D—glucopFmn~yl一 (1—2)]一d—L—m'abinopyran~ide}一saJkogenin D and 3—0 

一 j 一D一圳opyranosyl一 (I一2)一 一D—glucoWnmosyl一 (1—4)一 [0一D—slucowranosyl一 

(I一2)j—a—L—arabinop~Tanoside}一s虬k G，respectively 

Keyworth：Polycarponprostmtum ；Ca~yophyllac*ae；TrRe~enoid Salxmin；Pmstratoside D and E 

previously reported the isolation and stmeture elucidation of three new triterpenoid saponins． 

namely prostratosidesA，B and Cfromthe,a~oleplants ofPolycarponprostratwn (Forssk．)~,cllers． 

et Schwein．ex Aschers(Ding et al，1999；20130)．Our Further investigation on this p1ant led to the 

isolation oftw0 new salkcrsapon~n—like c~mpounds，nm b pmstratssideD andE (1，2)．Inthis pa— 

per，we report the sim cture elucidation of these two compounds． 

Fr~atatim ~tem：qhis w蛆 。d a gtt~t( 0：9911143)f— the Ed,tcati~ G'mm3Jsslon ofYttrman Provtn~．ch旧 
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ReslllIs mad Discussion 

ProstratosideD (1)was obtained as white powder．ItsHRFAB—MS gave a M —H {d— l(】fl 

m ni／z 1059．5425，in agreement wilh the m~lecular tbnnula( } 022 {calcd．rrL．．z 1059 5376 J 

lrhP IR speclrum showed absorption bands at 3368，1642 and 1079cm 一 1．and it Y absorption maxi一 

Ⅲ at 253 nm suggested the existeiige of a heterc~nnular diene moiety Fhe H NMR spectrum exhihit 

ed the presmce 0f six an 【ar methyl groups at 8 0．86．0 96，0．98， 1．O3， 1．05 d 】．63． Lwo 

0leftnit-rnethine signals at 8 6．68 【d，J=L0．5Hz)Ⅲ1_1 5 68 l d，J=l0．5Hz) Il C NMR and 

DFPT 、p*_x,tra showed olefinie I-CSOtctallCpS a L 3126 3 correspo nding to tv,,o tilethine("dFboFIS d at d 

l36．2 and 133．1 correstxmding to two olefinic quaternary cations，revealed the presence of a congu 

Dted diene system at C—ll mad C—l3 (18)txMtions in an oleanane skeleton 卟e ( ，。H 

NMR spectra]data of l were very similar to those of polycarponoside A (3)，a triteq~noid saf~,nin 

is(1la“、d from Polycarpon loeflingia~(Bhandari et ，1990)．indicati,,g both of thern lmve the SRITt~ 

划yc,one as olem~一I1～I3 f18) 一diene一3p．16tt，23 28一tetrao](saikogenin D) This also — 

fleeted the absence of glyc~idation at C一 16 and C一28 due to clese si~rdlarib,in chemical shifts for 

ring B—F resortalices af l an(】saikogenin D． 

1he sugar uniL,,of 1 were established as arabinose，xylo~ and uc0se by 1lc comparing with au 

thenlic smmples． rhe negative FAB— MS gave the main fragment ion peaks at nWz 927 l M—lxentose 

— H]一．897[M一 c—H] ，765 M—pentose—gk—H] ，603[M—pent~ 一 一 c— 

H] ，indicating a pentose and a gluL'4~se werc terminal sugars．The H NMR spectrum showed four 

arIOne c urotons at 8 4 92 (d，J=7．01tz)，4 98 (d，J=8．0Hz)．5 03 (d，J=6．0Hz)and 

5 48 (d．J=7 5Hz)respectively 卟 e”C NMR spectrum showed R】_】r anomeric carbon resonances 

at 8 103．9，104．2，l05．1 mad l07．7．Correlations between ataomerie cairn re&onance 1t1'1(I Rt]onaeri( 

proton signals l&~re also observed in HM∽ spectrum．11lis information suggested l being a tetmgl~eo— 

side．11le H． C NMR spectral data for SUgar units of l were veD'similar to those of pmstratoside A 

— C mad anagallosaponin儿 (4)(Shoji et a1．1994)，indicating all of them had the same linked sug— 

armoie~-．madthe sugar uniN were also affixedto C一3 position of aglyeone．Th ese eonclnsions were 

further confirmed by ttMBC spectrium (Fig．1)． 

0n the basis of the foregoing evidences，【he structure of pmstmtoside D (I)is protx~sed to be 3 

一 ()一 f口一D—xylopyranosyl一(卜’2)一口一D—glucop}Tanosyl一(卜’4) p—1]一g／ucop．~a— 

nesyl一 (1—2)j 一。一L—ar,abinopyranoside1一saikog~nin D (F．g．】)．Its C NMR data weFe 

SIIITLIII|arized in Table 1． 

Prostrat~side E 【2) was obrained 818 white power and revealed the main ion peaks at tw"z 1059 

[M—H] ，92 M—pentese—HJ一，897 [M—hexose—Hj ，765 lM—pentose—hexnse—H 

mad 603
一 M—pentoso—hexose—hexose—H J as 1 in the negative FAB—Ms． e IR spectrum 

showed peaks at 3400， 1646 mad l045 clil一1．A C NMR spo e．tral c0nTp s0̈ with 1 shl ed that 2 

also had the ssl1]e linked sugar moiety．varying structurally from l only in its yeone． 

Ib H NMR spectrum exhibited the presence of six angular methyl groups at a 0 94．0．96． 

1．O1．1．()5．】．34 and 1．57．two olefinic methine sig~naLs at a 6．(30 (d．J= l0．4Hz) mad 5 65 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


2期 丁 中涛等 ：多葵草皂甙 D和 E的结构 

0l_ 

2 

| 

hg【 s 。 m  Prm,tmt~~ute】】L L：tmd E (21 Am～ Show 【 e【I HMBC cl1r a s 

【(f『J，J 10·4，2·4Hz) y．T}le”C NMR and DEPT tra sh0 t w【J 0leliI]ic signal
s a1 

8 l32 2 and 132 1 cOITPsponding t0 1w0 methine carbons(C一1 1 and C
一 12)． nlethv1 carboll 

gnal at a 77·9 (C一28)and 64．8 (C一23)． quaternary
．-carb0n s al at 6 85．1(C一13) {： 

一 16 (∞7-3)and C一28 sig眦lswere attelatirelowfield
， indicati”gth pre ce nf a【1 d—OH 

c—J6 c al，1989) ComparedMth sa／kosaponin D (5)(G ，1986)
，
thel c NMR s 

tral data of2 wel'~ similar to those of saikosaponin D
， e 唧 t s gar mi(_iy．indicati”g both 0f 

th m had the same aglycone as saikogenin G 

h ，the slrueture of2is p p0 to be 3—0
一 {0一D—xyl。pvran0sy1一(】一2)一p—D 

— st ∞p)哪 。刚 一【1—4 J一【口一D—stucopyrano@ 一(1-，2) —d—L
— am n叩 vran(蚓de 一 

saJkogenin G (Fig．1) 

From the Ploycarpon prostratum
， five tetraglyeosides(saikosaponin—like。mnp。unds)were。h一 

“ d It is noteworthy that saikosapo nin—like compounds were isolated 瑚 tI1 
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Experimental 

GenemI Melting points were ddeⅡl】in j On Kofler bloek and uneorrected Optical rotations we】 

measured with a SEPA 一300 po larimeter．IR spectra weremeasured 0／3 a Bio—Rad 丌 S一 135 spoc— 

trometer．UV spectrum Was obtained in MeOH with UV 一3400 spectrometer NMR spectra were ob— 

rained O／／Bruker AM 一400 MI-k and DRX 一500 MI3z sFe~lrome1．ers．A VG Aut0 Spe( 一3000 pec— 

trometer WaS used to record FABMS spectrum ．200～300 mesh an d 300—400 maSh silica gel，D一 

101 resin an d RP一 18 were used for column chromatography． 

Plant material The plan t of Polycarpon prostrattun was collected in Xishuangbanna， "1 tmnan． 

China．in July 1997．Th e botanical identification was made by senior engineer Hong Wang．Xishuang— 

batma Tropical Botanical G~ eii，the Chinese Academy of Sciences． 

Kxtraellon and isolation The plant material(6．0kg)was extracted with hot ethanol four times 

to'afford an EtOH extract that was suspended in water．an d extracted  with ethyl acetate and n— bu— 

tano1．respectively'．The n—BuOH residue (40 0 g chromatographed On D 一101 resin with a 

0一EtOH gradient system (1：O一 0： 1)，The fractior,eluted with 70％ EtOH SVl~k"；tmther strb— 

jectedto silica gel(CHCI3：MeOH ： 7：3)and RP一18 (MeOH ：H20 = 7：3)column ckro— 

raatography to afford prostratesides D (1，1．0g，0．015％)and E (2，50mg，0．0009％)，respec— 

tively． 

Prostratoside D (1)white powder，mp 246—248℃ [d] 一21．0o(C，0．58，MeOH) 

m cm一：3368 1642，1079．UV 253nm．FM3MS m／z(％)：1059：M—H] (100)． 

927(13)，897(5)．765(8)，603(2)；HRFABMS：[M—H at rtVz 1059 5425(calcd for 

C52Ha40 1059．5376)． H NblR (c5 N 400MHz)：(0 98(3H，s，kl一30) 1．03(3H，S 
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H一29)，1．O5 l3H，s，H一24-)，0．96 (3H，s， I一25)．1．63 c3H，s．H一27)，0 86 l 3H． 

s．H一26)，6．68 tItf，(J，J=10．5Hz，H一【1)，5．68 (1H，d，J：l0 5Hz，H—l21．5 03 

(1H，d，J=6．0Hz，H一1啪 )，5 48 (1H，d，J=7．5ltz，H—lgle1)，4．98 (1H．d，j：8 OHz． 

H—I gl,、2j，4．92_ (1H，d，J=7．0Hz，}{一 l  ̈ (̈：NMR spectral data．see Table 1 

Acid Hydrolysis oN TLC of throstratoside D．Pm Lrd10side D (1) was applied c}『I silica gel( 

_I1￡ and left in 831 HCl atmosphere at l00 for I hour．HCl vapouls were eliminated aIHj th rl_duthe J卜 

tk sugars were a1)plled14)the plate． e chmmatoplate was developed (CHCI3：Me0H：Ĥ0：6：4： 

O 8)and spots were detected by spraying with 10％ HzSOa soln followed by heating qhe sugar uniL,； 

Wt?r~identified as arablnoz．．,e，xvloe．e an(I duo0se 

Pr'o~tralosideE (2)white powder C52 ．mp 223—226~C． d] +I4．7。 o．5【． 

MeOH)．I cm～：3403，1646，1045．FABMs m／z(％)：1060 [M] t100)，928(23)， 

898(15)，765(11)，603(3) H NMR ( D5N，400 MHz)： (0．94，0 96，1 01，1．05， 

1．34，1．57 (3H each，s)，6．00 (1H，d，J：10．4Hz，H—I1)，5．65 (IH，dd，J：IO 4 

2．4Hz，H—l2)，5．02(1H，d，J：5．8Hz，H—la豫)，5 48(1H．d，J=7．6Hz，H—Idc11， 

4．97 (JH，d，J=8．0Hz，H—Iglc2)，4 92(1H，d，J：7．2 ，H—lxy1)．”C NMR spect ral da 

ta．s 1 bI 1 
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