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WE have recently isolated' a triterpenio eapoain named gypso- 

side from Gynaouhlla naeifioa Kom. roots. The saponin was 

found to be a gypsogenin(1) glycOSide of a molecular Weight 

corresponding approximately to nine monosaaoharlde unite in 

the sugar moiety. The present OOmmuniCatiOn Contains data 

whioh can serve a basis for formulating gypsoside as II. 

Acid hydrolysis of gypsoside(I1) gave rise to gypsogenin 

laotone, the latter being Interconvertible with gypsogenin 

and 12,13-dihydro-13a-hydroxygypsogenin; one mole of eacth 

galaotose(Gal), glucose(Gl), arablnoee(Ar), fucose(~), rhsm- 

nose(Rha), glueuronia acld(Glur) and ca. 3 moles of xylose 

(Ky) were liberated simultaneously. 

Methylation by Kuhn's2 procedure followed by 3-4 times 

methylation aocording to Purdle3 afforded totally methyla- 

ted 11(111),[~]? +47.5'(e 3.4 in CHC13). (Found: C, 58.21; 

' A.JZhorlin, Ju.S.Cvodov and B.K.Koehetkov, 5tu.Obsch. 

Khim. (U.S.S.R.) &782 (1962). 

2 RJS* et al, Innew.chem. g&32 (1955); g,805 (1960). 

3 T.hrdie and J.C.Irvine, J.Chem.Soc. g&1021 (1903). 
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The structure of gypsoside NO.8 

I R&CC&H; RN&HO; R=R 

II 
R= 

D-Gal-l-,4-D-Gl-I\, 

&&_l/ 3 D-G1ur-l- 

R'= 
D-Xy-1-+3-D-~u-l\~ L 61ha , 

D-Xy-I--3-D-I(y-I/* 
_ _- 

OcO 
-; R"rrCH0 

TV R=D-Gal-l-4-D-G1-l-4-D-Glur-l- 

R'mCOOH; R"=CHO 

V R=D-Glur-1-; R'=D-Fu-l-+4-ERha-I-OCO-; R"II'ZR~OH 

VI 
R&bGlnr-I-; R'= 

D-FwI\~ 

D-Xy-W* 
L-Rha-I-OCO-; B"PCH20H 

VII 
R= 

D-Gal-l-4-D-Gl-I-4 D_Gl_l_ 

L-dr-1'3 
; RC=R"PCH20H 

All the sugar reeidues are In pyranoee form. 

H, 8.36; CH30, 33.75; CalC.fOr ClO3Hl72044: C, 56.28; Rn 6.14; 

c1-1~0, 33.759). Methanolyeis of III with 3% methanoli HCl or 

72$ RclO,-CR30H (1:lO) gave rise to two mole6 of 2,3,4-tri- 

O-methyl-D--lose and one mole of eaoh 2,3,4,6-tetra-O-methyl- 

D-galaotoee, 2,3,4-trl-O-methyl-L-arabinose, 2,3,6-tri-O- 

methyl-D-gluooae, 2,4-di-O-methyl-D-xyloae, 2,4-U-O-methyl- 

D-fuoose, 3-O-methyl-L-rhanmoee and methyl 2-O-methyl-D-gluo- 

uronate. !fkWemethylated monoeaeoharidee were ieolated from 
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the mime by partitiop ChramStOgr8phy 0~ a QOlUmn with 

~102 (benzene-acetone-water 1O:lO:l or CHC13eC2H50H-CHC13 

15:85 gradient elution) and after demetbylation or total 

methylation identified with authentic samples of corres- 

ponding derivatives. 

partial hyarolyeia of II with 10$ aq.oxelio aold yielded 

laotoae,[a]T80 24h.+52'(0 2.5 in H,O), mop.2000, and 

gypsogenin triosIde purlfled by partition ohromatography 

on a Si02 column (n-C4H9OH-C2H50H-H20 4:l:l). (Found: 

c, 59.11; H, 8.08; Calo.for C48H74020: C, 59.38; H, 7.65% 

Acid hydrolysis of IV afforded gelactose,glncoee,glucuronio 

aold; metQlation of IV and subsequent methenolyeie gave 

rlee to 2,3,4,6-tetra-0-methyl-D-galactose, 2,3,6-tri-O- 

methyl-D-glucose, methyl 2,3-di-0-methyl-D-glucuronate end 

methyl ester of I. These data suggest etructure IV for the 

trioaide produoed by partial hyarolyeis of II. 

Periodate oxydation of II in an aqueous eolution,reduotion 

of the product obtained with methanolic FlaBH4 and subsequent 

partial hydrolyele with 0.2B H2S04 lead to a hederagenin 

trioelde(V). (Bound: C, 61.45; H, 8.22~ Calo.for C48H84022: 

C, 61.28; H, 8.08$) and a hederagenln tetraoeide(VI).Aoid 

hydrolysle of V afforded rhamno~e,fucose aua gluouronlo aoia 

while methylation and eubeequent methanolyeis gave methyl 

2,3,4-tri-O-methyl-D-gluouronate, 2,3,4-tri-O-methyl-D- 

fucose, 2.3.di-O-methyl-ErhamaoBe. Hence,the reeldues 

D-Cl-ur~py~~~e~~d D-Fu-pyr-l4-EEQ~a-p~-l~in trloeide V 

are bound to awferent genin I poeitionta. 

Aoid hydrolyeie of the tetraoeide VI afforded rhamnose, 

fwose,glwu.ronlo aoid and xyloee; methenolysls of the 
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20 
methylatect PI,[oL]D Of2'(0 2.0 in CH30H), (Bound: C, 62.89; 

H, 8.79; Calo.for C65H,08022: C, 62.90; H, 8.79$),lead to 

2,3,4-tri-0-methyl-D-xylose, 2,3,4-tri-O-methyl-D-fuoose, 

3-0-methy:L-L-rhamnose ana methyl 2,3,4-tri-O-methyl-D- 

gluouronate. This leads to a conclusion that VI contains 

residues D-Glur-pyr-14 872a 
D-XY-P~~-+.~ 

D_&_pyr_,f 4 L-Rha-pyr-'- 

bound to the genin I. 

Reauotion of III with LiAlH4 in tetrahydrofurau under 

reflex (12h) afforded methylated tetraoslde VII, [6]:+28.2' 

(c 1.7 in CHC13). (Founcl: C, 62.40; H, 9.12; Calo.for 

C64H,,o022: C, 62.44; H, 9.00$). Methanolysis of VII pro&a - 

ted 2,3,4,6-tetra-O-methyl-D-galactoee, 2-O-methyl-D-glucose 

and 2,3,4-tri-0-methyl-L-arabinoee thue suggeeting struoture 

VII for the tetraoeide. Besides VII, a methylated oligosao- 

charlde VIII,[Or]~-5°(~ 2.2 in Ca30H), ie formed in the re- 

au0ti0n of III with LiAlH4. Methauolyeis of VIII produced 

two moles of 2,3,4-trl-O-methyl-I-xylose ana one moie of 

each 2,4-di-0-methyl-D-xylose, 2,4-di-0-methyl-D-fucose and 

3-O-methyl-L-rhaumitol. Theee data together with the struo- 

turee of sugar chains in V and VI allow to formulate VIII ae 

D-Xy-pyr-l-+D-Fu-pyr-114 

~-~~py~-l-~~D~lty-py~-l~2 L-wtol* 

Hence,11 contains two branched sugar chains. The C3-posi- 

tlon of the genin I is substituted by a grouping: 

D-G&pyr-l-+D-G1-pyr-l\4 

L-&r-pyr-I,3 
D-Glur-pyr-I- (IX) 

The position of the remaining sugar ohain : 
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D-Xy-py~-l-3-D-l?u-pyr-l~~ 

D-Xy-pyr-143-D-Xy-pyr-lr* 
Ii-Rha-pyr-l- (X) 

was elucidated by following eIperimentS. 

On treatment with CH2R2 II gave a monomethyl ester.!Phe ester 

readily produced II on hydrolysis with aq.Ba(OH)2. Aoid hyd- 

rolysie of the ester gave rice to gypsogenin la&one but not 

a methyl ester of I. 

Hence,the uusubstituted carbolcyl belongs to the glucuronic 

acid residue and the sugar ohaln X is bound to the genin (I) 

carboxy (cf.4) and gypsoside may be formulated as II. 

It has been shown earlier that gypsoside cau be isolated 

in two readily interoonvertible by the action of pH form, 

differing from each other by the presence or absence of a 

free CHO-group (as indicated by the IR-spectrum). d!hiB 

ready interoonverslon may be eatiefactory explained by a 

reverelble formation of a hemiacylal grouping by the glue- 

uronio acid oarboxyl and the genin CHO-group: 

MC VT- 
OH 

-0 + -0 
o- 0 

o I 
coo-qH 

ccl; o- 0 
0 

COOH cc0 
OH 

As far as we know, gypsoeide 18 the first example of a 

plant glycoslde of a firmly established etruoture with a 

relatively large number of monosaooharide units in its 

oarbohydrate chain. !llhie type of oompouuds oan be really 

named oligoeldes; if aeema to be tidely represented In 

4 B.K.Koohetkov, A.J.Khorlin and V.E.Vaekovsky, Tetrahedron 

Letters 713 (1962). 
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Nature according to evidenae obtained In our a8 well a8 In 

some other laboratories 5-7. It may be noted now that the 

presence of a branched oarbohydrate chain composed of a 

large number of different monosaccharide units seems to be 

characteristic of triterpenic ollgoeides. !Ilhe other peou- 

lierity of triterpenic acid ollgosldes ita the presence of 

a stable acyl-glycoeide bond connecting the euger moiety 

to the sterically hindered genin oerboxJrl(of.4v8). 

It may seem interesting that maoside II is preeent in 

Borne other plants of the Gmeophila seriee.We have now 

proved II to be identical with G.Daniculata triterpenlo 

eaponin. 

5 Bdithgae and S.'kippett, nature 162,259 (1949). 

' Y.Lin, 'E.Lo and W.Tai, J.Chlnese Chm.Soc. (Taiwan) 

Ser.I1,'157 (1954). 

7 R.Ruyeaen and J.Rowan, J.Phmn.Belq. a,669 (1939). 

a J.Polon&y, E.Sach end Edederer, Bull.Soo.Chim.Fr. 

880 (1959). 


