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Abstract-A new triterpenoid saponin, geniculatin, has been isolated from the ethanolic extract of Euphorbia geniculata 

(Euphorbiaceae). The saponin has been identified as 3& [L-rhamnopyranosyl-( l-+4)-D-xyiopyranosyl-( 1-+4)-D+ 
glucoronopyranosyl-( 1 -+ 3)]-oxyolean- 12-en-28-oic acid. 

INIXODUCTION 

E. genj~utu is an annual herb, introduced from tropical 
America. It is often found as a weed in Indian gardens. The 
narrow floral leaves are green towards the apex and 
almost white near the base [ 11. The literature reports the 
isolation and identification of new terpenes from species 
of Euphorbia[2-51 and saponins have also been 
isolated 16-71. Some work has been conducted on E. 
genicufata[S-IO] and resulted in the isolation of 
flavonoids and steroids. 

This report describes the phytochemical investigation 
of the aerial parts of E. geniculata. A new saponin was 
isolated and assigned the trivial name geniculatin. 

RESULTS AND DlSCUSSlON 

Geniculatin, mp 170-172: C17H,40,7, gave a copious 
lather when shaken with water, haemolysed red blood 
cells and responded to colour reactions characteristic of 
saponins [ll]. It was hydrolysed with 7% H,SO, 
whereupon the sapogenin was precipitated The sapo- 
genin was separated from the sugar moiety by filtration 
and was purified as the potassium salt [12]. It was 
identified as 3/3-hydroxyolean-I2en-2%oic acid (olea- 
nolic acid) by comparison of the IR, ‘HNMR and MS 
data of the sapogenin and its derivatives with those in the 
literature[13-161. Tbe structure of the sapogenin was 
also confirmed by mmp and co-TLC with an authentic 
sample. 

D-( + )-Glucuronic acid, D-( + )-xylose and L-( - )- 

rhamnose were detected in the aqueous acid hydrolysate 
of the saponin by PC in BuOH-HOAc-H,O (4:1:5), 
sprayed with aniline hydrogen phthalate, at R, 0.12,0.27 
and 0.37, respectively. 

A quantitative estimation [17] of the sugars present in 
the hydrolysate revealed that the three sugars were 

present in ~u~olecular proportions. Hence it was 
concluded that geniculatin consisted of one molecule each 
of oleanolic acid, D-1 + )-giucuronic acid, D-( + )-xyiose 

and L-( - )-rhamnose. 
In the sapogenin there are two positions where the 

sugars can be attached, i.e. at the C-3 hydroxy1 group or at 
the C-17 carboxyl group. The saponin was not hydrolysed 
with 5N NH,OH, which is a specific reagent for 
hydrolysis of sugar esters without attacking any other 
glycosidic linkage [18]. Hence there could be no sugar 
unit esterified to the C-l 7 carboxyl group of the oleanolic 
acid. On methylation with diazomethane in ethanol 
solution, the geniculatin furnished a dimethyl ester, 
C49H,80,7. which on hydrolysis with 7’:: H2S04 
yielded oleanolic acid methyl ester and not oleanolic acid 
thus indicating the presence ofa free -COOH group in the 
geniculation. 

On the basis of the above experimental observations it 
was concluded that there was no sugar unit on the C-17 
COOH group of oleanolic acid. Hence all the three sugars 
must be present on C-3 of the genin. 

When the dimethyl ester of geniculatin was subjected to 
partial hydrolysis with 1% H,SO, at 80-90” for 4 hr, a 
solid product was obtained which, after treatment with 
diazomethane in methanol, followed by column 
chromatography over Si gel, yielded oleanolic acid methyl 
ester and the dimethyl ester of oleanolic acid, P-D- 

~ucurono-pyranoside (2). which is the dimethyf ester of 
PS (1)[22-231. On the basis of the formation of 
compound 2 of known structure it was inferred that the 
glucuronic acid in its pyranose form was directly linked to 
the genin. This was also proved by the reduction of 2 with 
LiAlH, to e~~r~iol-3~-D-~u~side (3) which was 
hydrolysed by Kiliani’s mixture to erythrodiol 
C~,H,,O,, mp242”, [z]o + 70” (CHCI,). Also, after 
permethylation of 2 hydrolysis gave 2,3,4,6-tetra-0- 
methyl-D-glucose. The formation of this latter compound 
conclusively indicated that C-l of the glucuronic acid was 
linked to C-3 of the genin. 
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CHCI,--MeOH (1 :I) to yield colourless prismatic crystals, 
mp308 -310”. identified as oleanolic acid by mmp and co-TLC. 
The hydrolysate on PC revealed the presence of D-( + )- 
glucuronic acid and D-( + l-xylose. 

methyl ester by mmp and co-TLC. The aq. hydrolysate on PC in 
BuOH-HoAc-H,O (4:1:5) showed the presence of D-( +)- 
glucuronic acid. This identification was further confirmed by PC 
with an authentic sample of D-( +)-glucuronic acid. 

Reducrrml of PS, dimefhyl esler (2). Compound 2 (20mg) was 
reduced under rellux with LiAH in Et,O-THF (1:l). The 
product (3) was purified by PLC on Si gel G with CHCI,-MeOH 
(713) and was crystallized from MeOH as a colourless solid 
(IOOmgl mp 208 209”. (Found: C. 71.1, H, 10.6%. Calc. for 
C.,,H,,,O?; C. 71.5 and H. 9.9”,,). 
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