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金铁锁的两个新三萜皂苷 

钟惠民 ，华 燕 ，倪 伟 ，周 俊 ，陈昌祥 
(1中国科学院昆明植物研究所植物化学与西部植物资源持续利用国家重点实验室，云南 昆明 650204； 

2青岛科技大学应用化学系 ，山东 青岛 266042) 

摘要 ：从石竹科植物金铁锁 (Psammosilene tunicoides W．C．Wu et C．Y．wu)根部分离得到 

4个齐墩果酸型五环三萜皂苷。它们 的结构通过波谱和化学方法分别鉴定为：3-O-／3-D-列ac。 

topyranosyl一(1 2)一13-D-6-O-methylgtucuronopyranosyl-quillaic acid(1)，3_()_ I)-galactopyranosy1．(1 

2)一Eft-D-xylopyranosyl-(1— 3)]一~D-gtucuronopymnosyl-quillaic acid(2)，3-O-~D-galactopyrano。 

syl。(1 2)-[13-D-xylopyranosyl一(1—3)]一D-6-O-methylgtucuronopyranosy1．cplillaic acid(3)，3-()_ 

D-galactopyranosyl-(1—2)一[~-D-xylopyranosyl一(1—3)]．~D-6-O-ethylgtucuronopyranosyl-quillaic acid 

(4)。其 中 1为木鳖子中发现 的次甙 ，3和 4为新化合物。 
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Two New Triterpenoid Saponins from Psammosilene tunicoides 
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Al 瑚 lct：Four oleanane-type triterpenoid saponins were isolated from the roots of Ⅱ，，珊珊如 

W ．C．Wu et C．Y．Wu．Their structures were elucidated on the basis of spectral and chemical evi
．  

dence as 3-0-13-D-galactopyranosyl·(1—2)一／3-D一6．()_rne岫 lglucuronopyranosyl quillaic acid(1)
，
3-O- 

~D-galactopyranosyl一(1 2)一[~D-xylopyranosyl一(1—3)]． D-gtucuronopyranosyl quiⅡaic acid(2)
， 

3-0-~-D-galaetopyranosyl一(1— 2)一[~D-xylopyranosy1．(1— 3)]．pI)-6．()_nle岫 l ucuronopy瑚n吣yl 

~pfillaic acid(3)，3-O-~D-galactopyranosyl·(1—2)-[pI)-xylopyranosy1．(1—3)]．pI)-6．()_e岫lglu． 

curonopyranosyl cpfillaic acid(4)，respectively．Among them，3 and 4 were new c0lIID0unds． 

Key words： Psammosilene ttmicoides；Caryophyllaceae；Triterpenoid saponins 

Psammosilene tunicoides W ． C．Wu et C
． Y．Wu(Caryophyllaeeae)is often used in Yunnan 

folk for stopping bleeding，relieving pain and promoting blood circulation(IJan
， 1976)．1】1e cmde 
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saponins obtained from the plant exhibited pain—relieving and anti-inflammatory activities (Song， 

1981)．The chemical constituents of this plant had been investigated before(Pu et al，1984；Pu& 

Zhou，1987；1989)．In order to search for the active constituents from this genus，we reinvestigated 

this plan t an d have reported the isolation an d structure elucidation of five triterpenoid saponins in the 

preceding paper(Zhong et al，2002)．111is paper provides the structure elucidation of another four 

oleanane．type triterpenoid saponins(1—4)． 

Result and Discussion 

Compound 1 was obtained as a white amorphous po wder． Its molecular formula was assigned  as 

C43H66O16 by HRFABMS showing a molecular ion[M]一at m／z 838．4371(calcd for C43H66016 m／z 

838．4322)． e”C NMR spectra revealed six tertiary methyl carbons(6 10．9，15．8， 17．5， 

27．3，33．4，24．9)，two olefinic carbons(6 122．1，145．3)，one carboxylic carbon(6 180．0)， 

one aldehydic carbon(6 209．4)，one ester carbon(6 170．4)，one methoxy carbon(6 52．2)and 

two anomeric carbons(6 103．3，106．3)．The H NMR spectra showed signals of the corresponding 

two anomeric protons[6 4．88(d，J=6．8 Hz)，5．20(d，J=7．5 Hz)]，indicating -glycosidic 

linkages ． According to the literature ． the H an d”C NMR spectral data were identical to those of the 

degradation product of lmcyoside N from Luffa cylindrica Roem (Yoshikawa et al，1991)．There— 

fore，the structure of 1 was determined to be 3-0一 —D—galactopyranosyl-(1 2)一 —D一6一O—methylglu— 

curonopyranosyl quillaic acid． 

Negative FABMS and ”C NMR spectra of compoun d 2 suggested the molecular form ula C47 

0如．Compared to the literature (Guo et al，1998)，the structure of compound 2 could be repre- 

sented as 3-O- -D-galactopyranosyl一(1— 2)一[ —D—xylopyranosyl一(1— 3)]一 —D—glucuronopyranosyl 

quillaic acid．Its spectral data were in good agreement’vith those in the literature． 

Compound 3 was isolated as a white amorphous powder．The HRFABMS of 3 gave a[M一1]一 

ion at m／z 969．4706，in agreement with the molecular fomula C48 H740加 (calcd for C48 0加m／z 

969．4695)．The C and H NMR spectra showed signals of three anomeric carbons and the CoITe． 

sponding three anomeric protons[(104．3，103．8，105．0；4．88(d，J=6．8 Hz)，5．30(d，J= 

7．6 Hz)，5．54(d，J=7．6)]，indicating B-glycosidic linkages． 

Acid hydrosis of 3 with 5％ HESO,-MeOH gave an aglycone which was identified as quillaic acid 

by comparison of its”C NMR spectra with reported data(Yoshikawa et al，1991)，and glucuronic 

acid，galactose，xylose(co-TLC with anthentic samples)．Sugar proton signals in the H NMR spec． 

tra were assign ed by H—H COSY expe riments．Using this technique， the spin-systems starting with 

the aromeric proton signals could be determined ．Th ereafter the”C sign als were assigned  by the C．H 

connectivities observed as cross-peaks in the HMQC spectra．Sugar linkages could be determined by 

the HMBC spectra showing long range correlations between H一1 of glcUA(6 4．88)and C一3 of the 

aglycone(6 84．44)，H一1 of gal‘(6 5．30)and C一2 of glcUA·(6 75．55)，H一1 of xyl·(6 

5．54)and C一3 of glcUA‘(6 85．91)．Furthermore，the HMBC spectra also showed c1"o8s．饿旭ks 
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between the metho~ group(6 4．1，s)and C一6 of glcUA。(6 169．9)，indicating the presence of 

methyl~ucumnate．This was also confirmed by the presence of l M一132—162—176—14 J—ion 

peak at m／z 486．Based on the above results， and the assumption that gal’， xyl。an d glcUA。are 

members of the commonly found D—series，the structure of 3 could be deduced to be 3-0·B·D·galacto· 

pyranosyl·(1 2)一[p—D—xylopyranosyl一(1—3)]· ·D·6·O·methyl~ucumnopyranosyl quillaic acid． 

Compound 4 possessed the molecular formula C49H760加as determined by HRFABMS showing a 

[M一1]‘ion at m／z 983．4832(calcd for C49H75020 m／z 983．4852)．The molecular weight Was 14 

ainu more than that of 3 suggested that 4 contained one additional methene group． Other significan t 

peaks visible at m／z 955[M一29 J一，486[M一132—162—176—29]一in the Negative FABMS 

spectra suggested the elimination of one ethyl an d one ethyl glucuronate． Further comparison of the H 

an d C NMR spectra of 4 with that of 3 revealed that the two compo un ds were very simi lar excepted  

that the methoxy carbon(6 52．2)in 3 Was replaced by one oxymethene(6 61．4)and one methyl Car． 

bon(6 14．2)in 4，confirming the presence of ethyl glucuronate．Hence，the structure of4 Was rep— 

resented as 3-0一p—D—galactopyranosyl·(1—2)-E D·xylopyranosyl一(1—3)]·p·D一6一O—ethylglucuro— 

nopyranosyl quiHmc acid． 

(1) 

(2) 

(3) 

(4) 

R 

Me 

l 6 2 
— — GIcUA— Ga 0 

一 GIcuA三 GaI 
I 3 
Xyl 

Me I 6
。 

一 GIcUA三 Gal 

}3 
Xyl 

Et 

I 6 2 
— — GIcUA = Gal 

I 3 
Xyl 

GIcUA：13-O—glucuronopyranosyl，Gal：13-D-galactopyranosyl 

Xyl：p—D—xyIopyranosyI 

3-0一p—D·galactopyranosyl·(1 2)．[p·D·xylopyranosyl·(1—3)]．B．D—glucuronopyranosyl quil． 

1aic acid(2)(5 mg)and silica gel(500 mg)were added to 10 ml MeOH or 90％ EtOH．Then the 

mixture Was heated  in a boiling water bath un der reflux for 2 h．After filtered the mi xture，we checked 

the filtrate by TIE an d did not find 3 or 4 in the solution． So compo un ds 3 an d 4 were natural prod— 

ucts in Psammosilene tunicoides． 

Experimental 

Ges~ral exl~rimm talin~ ednres MPs：uncorrected； H NMR， ‘ CNMR and 2D-NMR speclrawere recorded 

on Bruker AM-400 spectrometer with TMS as internal standard and N as solvent；FABMS data were recorded 0n a 

VG Autospec·3O0O spectrometer． 

Plant material The dried roots of Psammosilene ttmicoides were purchased from Kunnfing
， Yunnan． 
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Extraction and isolation The dried roots of Psammos／／ene tun／co／des(10 I(g)were extracted with EtOH (90％) 

for four times uncler reflux， and the solution was evaporated in ∞ ．1he residue was suspended in acetone to afford 

elude saponin as a precipitate，which was subjected to sifica gel eohunn chromatography，elutirlg with CHC13一MeOH— 

H20 (8：2：0．2—65：35：8)to givetwomainfractions．Thetwofractionswerefurther purified on silica gel，RP-18 col— 

ilmn to yield(1)(65 rng)，(2)(32 rng)，(3)(72 mg)，(4)(25 mg)． 

Compound l Vc'hite amorphous powder．mp 200—205oC．[a] +15．97。(c=0．313，CH3OH)．FABMS，n／ 

：838[M]一 (100)，676[M一162]一 (35)，485[M—H一162—190]一 (12)；HRFABMS： [M]一at m／z： 

838．4371(ealcd for H66Ol6，838．4322)． H (C5 N，4110佃 z)：占5．20(1H，d，J=7．5 Hz，Gal— 

H一1)，4．88(1H，d，J=6．8 Hz，GlcUA—H一1)，3．78(1H，m，H一3)，5．65 (1H，m，H一12)，9．90 

(1H，s，H一23)，5．25 (1H，br S，H一16)，1．41(3H，S，H一24)；”C NMR data，see Table 1． tt and” 

C NMR spectral data were identical to the published(Yoshikawa et ，1991)． 

Compound 2 White amorphous powder． ．mp 276—280℃．FABMS m／z：956 lM]一 (100)，824 

[M一132]一 (10)，794[M一162]一 (8)，662[M一132—162]一(5)，486[M一132—162—176]一 (3)； H 

(C5D5N，400 hⅡ )：8 5．49(1H，d，J=6．5}Iz，Xyl—H一1)，8 5．29(1H，d，J=6．4Hz，Gal—H一 

1)，4．80 (1H，d，J=6．9 Hz，GlcUA—H一1)，3．80 (1H，m，H一3)，5．58 (1H，m，H一12)，9．86 

(1H，s，H一23)，5．24(1H，br S，H一16)，1．35(3H，S，H一24)；”C m data，see Table 1． H and” 

C NMR spectral data were identical to the published(Guo et ，1998)． 

Compound 3 White amorphous powder．mp 225—228~e．[a]2D5+12．31。(c=0．325，CH3OH)．FABMS m／ 

：970 [M]一 (100)，838[M一132]一 (15)，808[M一162]一 (20)，676[M一132—162]一 (8)，486[M 

一 132—162—190]’ (5)；HRFABMS：[M一1]一at m／z：969．4706(calcd for C％H7302o，969．4695)． H 

( D N，4110 m̂z)：占5．54 (1H，d，J=7．6 Hz，Xyl—H一1)，5．30 (1H，d，J=7．6 Hz，Gal—H一1)， 

4．88(1H，d，J=6．8 Hz，GlcUA—H一1)，3．83(1H，m，H一3)，5．60(1H，m，H一12)，9．87(1H，s， 

H一23)，5．26 (1H，br S，H一16)，1．41(3H，S，H一24)；”C m data，see Table 1． 

Acidic 呻ml 凼 of0嘲 伽耐 3 3(40mg)was dissolved in 5％ H2SO,-MeOH(20 m1)and was heated in a 

l~iling water bath under reflux for 2 h．Water was added(10 m1)，and then MeOH was evaporated off in删 ．rIhe 

aqueous solution was extracted with CHC_A3(4O ml×3)and concentrated in to afford 3a(15 mg)．The a‘ us 

layer was neutr8lized with Ba2co3 and f~tered，then the filtrate was concentrated to dl to give a s~al"fraction， 

Milch contained~glueumnie acid，D—galeetose，INxylose，as determined byⅡ eom~ son with authentic samples． 

Compound 3a mp 250—255~e．EI-MS m／z 486[M] ． H NMR(C5 N，40O衄 z)：占0．79(3H，s，H 

一 26)，0．86(3H，s，H一29)，0．97(3H，S，H一3O)，0．99(3H，S，H一25)，1．12 (3H，S，H一24)， 

1．38(3H，S，H一27)，5．26(1H，br S，H一16)，9．42 (1H，a，H一23)，5．29 (1H，m，H一12)． H 

and” s data were identical to the published(Yoshikawa ，1991)． 

Compound4 white amorphous powder．mp 232—235~e．[a] 一106．98。(c=0．43，CH3OH)．FABMS，n／ 

：984[M]一 (100)，956[M一28]一 (65)，852[M一132]一 (15)，822[M一162]一 (10)，691[M一132 

— 162]一 (8)，486[M一132—162—204]一 (3)；HRFABI~IS： [M一1]一at m／z：983．4832(ealed for C49H75 

020，983．4852)． H NI恹 (C5 N，4110删 z)：占5．55(1H，d，J=7．7 Hz，Xyl—H一1)，5．30(1H，d，J 

：7．8 Hz，Gal—H一1)，4．88(1H，d，J=7．5 Hz，GlcUA—H一1)，3．79 (1H，m，H一3)，5．63(1H，m。 

H一12)，9．91(1H，s，H一23)，5．23(1H，br S，H一16)，1．39(3H，S，H一24)； 。C m data，see Ta． 

ble 1． 
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