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Abstract-Obtusilobinin and obtusilobin, two new saponins, have been isolated from the ethanolic extract of Anemone 
obtusiloba (Ranunculaceae). The structural elucidation of obtusilobinin and obtusilobin have showed them to be 
olean-12-ene-28-oic-3-O-(a-L-arabinofuranosyl 1+2) (a-L-rhamnopyranosyl 1 -r4)-P-D-glucopyranoside and olean- 
12-ene-28-oic-3-O-a-L-rhamnopyranosyl2 -+l-0-u+arabinofuranoside, respectively. 

INTRODUCTION 

Several saponins [ 1-51 have been isolated from different 
species of the genus Anemone, but surprisingly,very few 
complete structures have been elucidated [S]. We have 
therefore examined Anemone obtusi[oba [6] with a view 
to a detailed study of the saponin and other constituents 
of the plant. The ethanol extract of the plant afforded two 
saponins, provisionally named as obtusilobinin and 
obtusilobin. 

RESULTS AND DISCUSSION 

Obtusilobinin,C,,H,,O ,,,gave all the tests ofsaponin 
[7] and on hydrolysis with 7 % H,SO,, yielded oleanolic 
acid (IR, ‘H NMR, MS) [8-l 11, D-glucose, L-rhamnose 
and L-arabinose (co-PPC). The sugars were found to be 
present in equimolar proportion (1:l:l) as revealed by 
calorimetric estimation [12] and the genin content was 
foundtobe50.7 %(quantitativehydrolysis)against50.89 “/0 
calculated for one unit of oleanolic acid and three units of 
sugars per molecule of obtusilobinin. Thus a molecule of 
obtusilobinin contained one unit each of oleanolic acid, 
D-glucose, L-rhamnose and L-arabinose. 
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From the structure of oleanolic acid, it is evident that 
only the -OH at C-3 and -COOH at C-17 were 
available for linkage with sugar residues. The saponin 
was not hydrolysed with 5N NH,OH, which is a 
specific reagent [13] for the hydrolysis of sugar esters, 
indicating that sugars were not present in ester combina- 
tion with the -COOH group. This led to the conclusion 
that all three sugar units were linked as a trioside unit to 
the -OH at C-3. 

methyl-D-glucose. The release of L-arabinose and L- 

rhamnose as their respective trimethyl ethers led to the 
conclusion that L-arabinose and L-rhamnose were linked 
independently to different hydroxyls of the same glucose 
moiety in the saponin. The prosapogenin Ps, on per- 
methylation and hydrolysis yielded oleanolic acid and 
2,3,4,6-tetra-O-methyl-D-glucose, indicating that C-1 of 
the D-glucose moiety was involved in the formation of a 
glycosidic linkage with the genin. Permethylation of 
prosapogenin Ps, followedby hydrolysisyieldedoleanolic 
acid,2,3,6-tri-0-methyl-D-glucoseand 2,3,4-tri-o-methyl- 
L-rhamnose, indicating that C-l of the L-rhamnose unit 
was linked to C-4 of the D-glucose moiety. Hence pro- 
sapogenins Ps, and Ps, may be represented by structures 
1 and 2, respectively. The production of 3,6-di-O-methyl- 
D-ghCOSe, 2,3,5-tri-O-methyl-L-arabinose and 2,3,4-tri- 
0-methyl-L-rhamnose on hydrolysis of permethylated 
saponin clearly suggested that the C-2 and C-4 of the 
glucose moiety were involved in the formation of glyco- 
sidic linkage with C-l each of L-arabinose and L-rham- 
nose, respectively. The saponin, obtusilobinin, on hydro- 
lysis with diastase, yielded L-rhamnose, L-arabinose and a 
prosapogenin Ps, which on hydrolysis with almond- 
emulsin released D-&CO%, indicating that rhamnose 
and arabinose moieties were involved in the formation 
of an a-glycosidic linkage and glucose in a /I-glycosidic 
linkage. 

The exact configuration ofsugar linkagesin the saponin 
was established by the consideration of the molecular 
rotation values in the light of Klyne’s rule [ 15-171 and the 
four possible combinations of the sugar linkages are 
shown in Table 1. 

The sequence of the sugar moieties in obtusilobinin 
was determined by partial hydrolysis which resulted in 
two prosapogenins designated Ps 1 and Ps,. Hydrolysis 
of prosapogenin Ps, yielded oleanolic acid, D-glucose and 
L-rhamnose, but Ps, gave oleanolic acid and D-glucose. 
This showed L-arabinose to be the end sugar and D- 

glucose to be the first sugar in the saponin. 

The observed [M]n value for the saponin was -29.5”. 
The [M], value of the genin is known to be +355”. The 
difference (- 384.5”) is close to the first combination of 
Table 1. Therefore, the exact configuration of the sugar 
linkages was D-glucose-/$I,-rhamnose-a and L-arabinose- 
a. 

The saponin was permethylated [14] and hydrolysed 
to yield three methylated sugars, 2,3,5-tri-O-methyl-L- 
arabinose, 2,3,4-tri-O-methyl-L-rhamnose and 3,6-di-O- 

After elucidating the nature of the glycosidic linkage 
and position of attachment of all the sugars in the saponin, 
a complete structure to obtusilobinin was assigned by 
considering the elimination of L-arabinose during partial 
hydrolysis of the saponin, which indicated that L-arabi- 
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Table 1. Possible combinations of the sugar linkages in obtusi- 
lobinin 

Combinations of methyl Total [Ml,, values 
glycoside (degrees) 

-- 
fl-u-glu + m-L-rh + a(-L-ar -66 - 110 -- 205 = -3x1 
B-D-glu + r-I_-rh + /?-L-ar -66 - 110 - 77 = -253 
b-n-glu + ,D-L-rh + s(-L-ar -66 + 16X - 205 = - IO3 
p-I)-glu + j?-I.-rh + /&L-ar -66 f 16X - 77 = -25 

nose was present as a furanoside [18]. Furthermore, 
release of L-arabinose as 2,3,5-tri-0-methyl-L-arabinose 
and L-rhamnose as 2,3,4-tri-0-methyl-rhamnose on 
hydrolysis of permethylated obtusilobinin, and 2,3,4,6- 
tetra-O-methyl-D-glucose from the hydrolysis of per- 
methylated Ps, clearly, suggest that D-glucose and L- 
rhamnose moieties were present as pyranosides, and L- 
arabinose as furanoside. The above fact wab also con- 
firmed by the periodate oxidation of obtusilobinin and 
prosapogenin Ps, (1). Hence obtusilobimn (3) i, olean- 
12-ene-2%oic-3-O-(a-L-arabinofuranosyl l-2) (a-L- 
rhamnopyranosyl l-4)-P-D-glucopyranoside. 

Obtusllobin, C,,H,,O I ,, gave on hydrolysis oleanolic 
acid, L-rhamnose and L-arabinose. The sugars were 
found to be equimolar in proportion (1: 1) as revealed by 
calorimetric estimation [12] and the yield of the sapo- 
genin was found to be 61.54;;, (quantitative hydrolysis) 
against 62.12 “A calculated for one unit of oleanolic acid 
and two units of sugars per molecule of obtusilobin. 

The sequence of the sugar moieties in the saponin 
was determined by partial hydrolysis which resulted in a 
prosapogenin, Ps,, characterized as olean- 12-ene-2X- 
oic-3-0-a+rhamnopyranoside (by mmp with an authen- 
tic sample, isolated from A. narcissijlora) and L-arabinose. 

The sugar linkages were established by permethylation 
ofprosapogenin and the saponin, followed by their hydro- 
lysis, whereupon 2,3,4-tri-O-methyl-L-rhamnose was ob- 
tained from prosapogenin and 3,4-di-O-methyl-L-rham- 
nose and 2,3,5-tri-O-methyl-L-arabinose from the sapo- 
nin. These results led to the conclusions that C-l of the 
L-arabinose moiety was linked to C-2 of L-rhamnose and 
C-l ofL-rhamnose was linked to C-3 OH ofoleanoicacid. 

The saponin obtusilobin yielded, on hydrolysis with 
diastase oleanolic acid, L-rhamnose and L-arabinose 
indicating that both the sugars were involved in the 
formation of r-glycosidic linkages. The exact configu- 
ration of the sugar linkages was established by considera- 
tion of the molecular rotation values in the light of Klyne‘s 
rule [15-l 71 and the four possible combinations of both 
the sugar linkages are shown in Table 2. 

Table 2. Possible combinations of the sugar linkages in 
obtusilobin 

Combinations of methyl 
glycosides 

Total[M],, values 
(degrees) 

a-L-rh + r-I.-ar 
z-L-rh + fi-r.-ar 
P-L-rh t T-L-ar 
P-r.-rh + /?-L-ar 

-110 - 205 = -315 
-110 - 77 = -187 
+I68 - 205 = -37 
+168 - 77 = i-91 

The observed [Ml,, value for the saponin was - 36.7 
and the [M]o value of the sapogenin was known to be 
+355’. The difference - 318.3’ was close to the first 
combination of sugar linkage, hence the nature of the 
linkage was established as rhamnose-cc lrnd arabinose-a. 

After establishing the nature of the glycosidic linkage 
and position of attachment of both the sugars in the 
saponin, a complete structure to obtusilobin was 
assigned by considering the easy elimination of L- 
arabinose during the partial hydrolysis of obtusilobin 
and the release of 2,3,5-tri-0-methyl-L-arabinose on 
hydrolysis of the permethglatcd obtusilobin, which 
clearly suggest that arabinose was present as the furano- 
side [lS] leaving only its anomeric -OH for glycosidic 
linkage with the L-rhamnose unit. The results ofperiodatc 
oxidation of obtusilobin and prosapogenin Ps, further 
confirmed the presence of L-rhamnosc as pyranoside and 
L-arabinose as furanoside. Hence, obtusilobin (4) is 
olean-12-ene-2%oic-3-O-a+rhamnopyranosyl 2 -+ I-O- 
a+arabinofuranoside. 

EXPERIMENTAL 

Eutruction cmi isolation. The defatted powdered plant (5 kg) 
was exhaustively extracted with EtOH. The EtOH extract 
(4.6 I.) was coned in UUCUO. The residue was washed successively 
with Et,O, CHCl, and Me,CO, and was finally dissolved in 
MeOH, filtered and the filtrate was poured into excess Et,0 
whereby a brown mass was pptd. The ppt. was dissolved in MeOH 
and, adsorbed onto a column of Si gel and eluted with a mixture 
of MeOH and Me,CO (1:2) to give 2 fractions. Both fractions 
were redissolved in MeOH and poured in excess Et,0 separately 
whereupon a light brown mass was pptd. Both compounds were 
crystallized from MeOI-1 to )icld obtuGlobinm (2.2 go. mp 220 
and obtusilobin (2.05 g). mp 190 and the purity checked by 
PPC(BuOH-HOAc N10.4:1:5: R, 0.55alld0.6h,r~cpecti~el!). 
[Found (obtusilobinin): C, 60.46; H, 9.38. C,,H-,O,,, requires: 
C, 61.94: H, 8.4X’>,. Found (obtusilobin): C. 66Sh: H. 9.32. 
C,, H,,O,, requires: C. 67.02: H, X.99 “;I. 

Ident(ficcrrion of suyar.s in rhc~ lf~dro/).wtP, isolurioir cmrl stuti! 

of ,sapqcnin from ohcusilohinin cud ohfusilohin. Obtmill~blli~n 
and obtusilobin (1 g each) were hydrollsed separately h! reflux- 
ing with 7 ‘:/, H,SO, in EtOH (100 ml) for 5 hr on a steam bath. 

The products were poured in H,O (5Wmll and EtOH ua\ 
removed by distillation in WC’UO. The \apogenln, were heparatcd 
from the aq. hydrolysates and pui-ified as the K halt [ 191. The? 
were crystallized from CHCI, into colourless cystal\ (0.507 and 
0.615 g, respectively), mp of both iOP IO 1 [Y.];: +7S IC‘HCI,~). 
Both sapogenins were found to hc the same compound b> TLC 
(CHCI, -C,H, -EtOAc. I :2:?: spray-- 30% ShCI, in CIHCI,: 
R, 0.35). (Found: C. 77.98: H, 10.56. (‘,,H,,O, rcyuires: c’. 
78.94: H, 10.52 :,I. IR vi:; cm- ’ : 3420. 1900, 2840. 1701. 1464. 
1390, 1366, 1347. 1325, 1305. 1264. 82X. 818, 804: MS vz.‘<,: 456 
(M’),441. 411, 410. .39S, 300, 24% 207, 203 (babe peak). 1x9, 175. 
133. Methyl ester: C,,H,,O,, mp 19X 199 ; MS dc: 470(M ‘), 
455.411,410, 262, 249, 207. 203 (base peak), 189, 133; ‘13 NMK 
(CDCI,): 8 0.75 (3H), 0.80 (3H). 0.97 (6H), 1.00 (PHI. 1 .I6 lift). 
3.60 (3H), 5.28 (IH). Both hydrolysate\ were neutralized unh 
BaCO,. The neutral aq. hydrolysate from obtusilobinin revealed 
the presence OfD-glUCOSe (R, 0.181. L-rha~mose (R, 0.36) and I - 
arabinose (R, 0.20). and the hydrolqsate from oblu\ilobin 
revealed the preqcnce of r-rhamno\e and I.-arabinose h) PI’<‘ 
(BuOH-HOAc-H,0,4:1: 5;spray-anilinehydrogenphthalate). 

Quantitutirc esrimatiou of SU(ILII’.~ in fhr auponin hplrol~ .suic. 

The ratio of sugars in the saponin was determined coiorimetri- 
tally [12] in a Klett-Summerson photoelectric coiorimeter 
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using a blue filter (420 nm), with the help of standard curves of 
authentic sugars. Ten solns (10, 20. 30,40, 50-100 vg in 0.02 ml 
HZO) ofeach of3 sugars, o-glucose, L-rhamnose and L-arabinose, 
were applied on Whatman No. 1 lilter papers (50 x 55 cm, spot 
distances 4cm). The chromatograms were developed by the 
descending technique with BuOH-HOAc-H?O (4:l:S) for 
24 hr, dried in air, sprayed with aniline hydrogen phthalate and 
dried at 110 for I5 min. The coloured spots were cut out in equal 
rectangles eluted by immersing in SO”/:, HOAc (5 ml each) and 
the colour intensity of each eluate measured. The sugars in the 
hydrolysates of obtusilobinin and obtusilobin (see method 
above) were assayed as described above. 

Purtial h$ro/ysis oj obtusilobinin (3) and obtusilobin (4). 
isolation qf oleanolic u&-/&o glucorhamnop~ranosidf (l), olea- 
nolic acid-P-u-glucopyranoside (2) and olranolic acid-a-L-rhamno- 
p~ranoside. Obtusilobinin and obtusilobin (I g each) and 1 y0 
HZSO, in MeOH (X0 ml) were kept for 4 days separately at 34-‘. 
MeOH was removed and H;O (20 ml) was added. Theaq. solns 
were extracted with BuOH. The BuOH extract of theacid hydro- 
lysate of obtusilobinin, on concn to a syrup and CC over Si gel, 
solvent CHCI,-EtOH (1: I), yielded 2 prosapogenins, Ps, (I) 
and Ps, (2). The BuOH extract ofthe acid hydrolysate of obtusi- 
lobin on concn and CC over Si gel, solvent CHCI,-EtOH (1: I ). 
yielded a prosapogenin identified as oleanolic acid r*-L-rhamno- 
pyranoside mp 206208’. [a],‘,” + 39.2’ (MeOH). (Found: C, 
70.78; H, 9.98. CZbHSHO, requires: C. 71.76: H, 9.63%). 

Permethylation of obtusilohinin (31, olranolic acid-/&I,-gluco- 
rhamnopyranosidc (I), oleanolic acid-B-D-glucop~ranosidP (2), 
obtusilobin (4) and oleanolic-a-L-rhamnopyranoside and the hydro- 
l.vis qf thr permethylated derivatioes. The glycosides (80 mg each) 
were treated with Me1 (2 ml) and Ag,O (I g) in DMF (4 ml) sepa- 
rately for 4X hr at room temp. The contents were filtered and the 
residue washed with a little DMF. The filtrate was evapd to 
dryness and the residue taken up in EtOH (30 ml). The syrups 
obtained after removal ofEtOH were hydrolysed with Killiani’s 
mixture (HOAc-HCl-H20, 35:15:50) [20] and the product 
worked up in the usual way. The products were analysed by PPC 
(BuOH-EtOH H,O, 5:1:4) [21&23]. The hydrolysate from 3 
contained 3,6-di-O-methyl-D-glucose (R,) 0.91: 2,3,4-tri-Cl- 
methyl-L-rhamnose(Ry) 1.01 and 2.3,5-tri-0-methyl-L-arabinose 
(R,) 0.95: 1 hydrolysate contained 2,3,6-tri-O-methyl-o-glucose 
(R,) 0.83 and 2,3,4-tri-0-methyl-L-rhamnosc: 2 hydrolysate 
contained 2,3,4,6-tetra-O-methyl-D-glucose (R,) 1.0: 4 hydro- 
lysate contained 3,4-di-0-methyl-L-rhamnose (Rs) 0.X4! and 
2,3,5-tri-0-methyl-I.-arabinose and the oleanolic acid-z-l_- 
rhamnopyranoside hydrolysate contained 2,3,4-tri-O-methyl-L- 
rhamnose. 

Periodate oxidation of obtusilobinin (3), oleanolic ucid- 
glucorhumnosidefl), ohtusilobin(4)and oleanolicacid-rhamnosrllr. 
Periodate oxidations were carried out separately by the method 
of ref. [24]. 50mg of each were dissolved in 25 ml EtOH and 25 ml 

0.25 M sodium metaperiodate soln added. The oxidation was 
allowed to take place at room temp. for 60 hr. Aliquots (5 ml) 
were withdrawn in duplicate from the reaction mixture at 
different intervals of time and analysed for periodate and formic 
acid. 
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