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Abstract-A novel pregnane ester ohgoglycoslde named, oxysme has been Isolated from Oxystelma esculentum and 
characterized as caiogemn-3-0-/3-D-oleandropyranosyl (1 -*a)-0-b-D-thevetopyranosyl (1~4)-O-B-D-CymarOpyran- 
osyl (1+4)-0-/I-D-dlgltoxopyranoslde. 

INTRODUCTION 

Plants of the Asclepiadaceae family are excellent sources 
of pregnane derivatives [I] In an earlier chemical InvestI- 
gation of the roots of Oxystelma esculentum the presence 
of a pregnane ohgoglycoslde oxystine [2] was reported. 
As a contmuation of studies on this plant, we present here 
spectral and chemical evidence for the structure of the 
newly Isolated ohgoglycoside designated as oxysine (I) 

RESULTS AND DISCUSSION 

Oxysme (I), mp 12&122”, [a&- 17.5”, C,,HsoO,,, 
responded positively to the Liebermann-Burchard [3], 
xanthydrol [4, 51 and Keller-Kdlam [6] reactions, mdl- 
catmg It to be a steroldal glycoside of a 2-deoxy sugar [5] 

Mild acid hydrolysis [7] of 1 with 0.025 M sulphuric 
acid afforded a genin 3 and a rmxture of three sugars 5-7, 
which were isolated as VISCOUS syrups All three sugars 
&splayed characteristic colour reactions of 2-deoxy su- 
gars. The sugars 5 and 6 were ldentlfied as D-oleandrose 
[S] (2,6-dideoxy-3-O-methyl-D-arabmohexose) and D- 

dlgitoxose [9] (2,6-dideoxy-D-ribohexose), respectively, 
by comparison with authentic samples (PC, [a&). For 
further characterization, 5 and 6 were oxichsed with 
bromine water to their lactones 8 and 9, respectively, 
which on treatment with phenylhydrazme m turn affo- 
rded crystalline D-oleandronic acid phenylhydrazlde (10) 
[S] and D-digitoxonic acid phenylhydrazide (11) [9]. The 
sugar 7 had an mtermechate mobility between 5 and 6 on 
PC, suggesting It was a chsaccharlde 

To characterize the disaccharide 7, it was subjected to 
Kiham hydrolysis [lo] whtch afforded a sugar 12, Ident- 
ical with D-thevetose (3-O-methyl 6-deoxy D-glucose) 
[l 11 (PC, [a&,). The fact that 2-deoxy sugars are decom- 
posed under these hydrolysis conditions, suggested that 
disaccharide 7 contained a normal 6-deoxy hexose at the 
non-reducing end and a 2,6-dldeoxy hexose at the reduc- 
mg end. The mobility of 7, relative to that of oleandrose, 
suggested it to be lilacinabiose [l l] which was further 
supported by comparison of the optical rotation of 7 with 
that reported for hlacmabiose 

The gemn 3, mp 195-197”, C21H3403 from the hydroly- 
sate, was identified as calogemn [ 123 by comparison with 
an authentic sample (mp, mmp, TLC) Further character- 

lzatlon of 3 came from its acetylation with acetic anhy- 
dride m pyridme which afforded a di-0-acetyl derivative 
4, mp 167” identical with an authentic sample of calog- 
emn dlacetate [12] (mp, mmp, TLC) Chemical support 
for 1 being a tetraglycoslde composed of oleandrose, 
dlgitoxose and the dlsaccharlde hlaanabiose, and deter- 
mmatlon of the sequence of the three sugar units came 
from TLC and PC momtormg of the products of its very 
mild acid (0.5 mM H,SO,) hydrolysis at room tempera- 
ture, which afforded partially and completely hydrolysed 
products After four days under these conditions, the 
reaction mixture contained oleandrose (5) (PC, TLC) as 
the only monosaccharide unit, together with another new 
component, presumably triglycoside 14, leading to the 
conclusion that the termmal sugar umt of 1 was olean- 
drose. After SIX days, two additional components, one 
havmg a mobihty comparable with that of lilacmabiose 
(7) and the other presumably monoglycoside 13, ap- 
peared mdlcatmg that lilacmablose was next m sequence 
after oleandrose m compound 1 Fmally, after 10 days, 
the appearance of two new additional components with 
TLC mobdltles identical with digitoxose (6) and calog- 
enin (3), suggested that dlgitoxose was glycosidlcally 
linked to calogenin either at the C-3 or C-20 hydroxy 
group. 

A close analysis of the 400 MHz ‘H NMR spectrum of 
compound 1 not only confirmed the derived structure, 
but also permitted determination of the configuration of 
the four glycosidic linkages Its spectrum contained three 
methoxy group smglets at 63 63, 3 46, 3.42 and four 
secondary methyl group doublets (5=6 Hz) at 1 33,1.31, 
1.27,126 The SIX C-2 methylene protons of three 2-deoxy 
sugar units appeared as two sets of three-proton mul- 
tiplets in the regions 2.45-2 03 and 2.01-1.51 for the 
equatorial and axial protons, respectively, accompanied 
by a triplet (J= 7 Hz) at 3.51 attributable to the C-2 
proton of the normal sugar. The three anomeric protons 
of 2-deoxy hexopyranoses appeared as double doublets 
(J= 10 and 2 Hz) at 4 83 (2H) and 4.75 (1H); a fourth 
anomeric proton appeared as a doublet at 4 35 (lH, J 
=8Hz) and was assigned to the normal hexopyranose 
umt The large values of the coupling constants (J= 10 
and 8 Hz) of these anomerlc protons were typical of the 
axial configuration of the hexopyranoses m the 4C, (D) 
conformatlon [ 133, indicating that these sugars were 
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Jomed through /?-D-glycosldic hnkages The character- 
istlc one proton quartet (J = 6 Hz) centred at fi3 12 could 
be assigned to the C-20 methme proton of the gentn 
moiety m glycoslde 1 suggestmg that dlgltoxose (6) was 
glycosldlcally hnked to calogemn (3) at the C-3 hydroxyl 
group and not at the C-20 hydroxyl group This was 
confirmed by the downfield shlftmg of the methme proton 
quartet of C-20 carbmol tn the ‘H NMR spectrum of the 
0-acetyl derlvatlve (2) of 1. 

In light of the above evidence, the structure of oxysme 
(1) was established as calogenm-3-O-B-D-oleandropyran- 

osyl (1+4)-0$-D thevetopyranosyl (I -&)-o-/j-D 

cyma’ropyranosyl (I +4)-0-/1-n dlgltoxopyranostde 

EXPERIMEYTZI 

The general procedures were as pa evlously reported [ 141 

Plum ~x~rucfwt~ Shade-dried. powdered roots (10 kg) of 

0 ecculenrum (coucher No 68528, deposlted III the National 

Botamcal Research Institute. Lucknou. Indta) Here extracted 

and fractionated with solvents of different poldrltles. db reported 

earher [ 151 Repeated CC of the CHCI , extract (18 g) over sdlcd 
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gel usmg CHCl,-MeOH (24 1) as eluent afforded oxysme 

(52 mg) 
Oxysrne (1) Mp 120-122” (MeOH), [a]A5-175” (MeOH, 

c 0 10) Compound 1 gave a pink colour m the xanthydrol test 
and a blue colour m the Keller-Klham reaction ‘HNMR 

(400 MHz), d 5 39 (1 H, m, H-6), 4 83 (ZH, dd, J = tU and 2 Hz, H- 

1’),4.75(1H,dd,J=lOand2Hz,H-l’),435(1H,d,J=8Hz,H- 

I’), 4 274 13 (4H, m, H-S’), 3 99-3 76 (4H, m, H-3’), 3 63 (3H, s, 

OMe), 3 51 (lH, t, J = 7 Hz, H-2’ of normal sugar), 3 46 (3H, s, 

OMe), 3 42 (3H. s, OMe), 3 42-3 16 (4H, m, H-4’), 3 12 (lH, 9, J 

= 6 Hz, H-20), 2 45-2 03 (3H, m, H-2’ eq), 2 01-l 51 (3H, m, H-2 

ax), 133 (3H, d, J=6 Hz, 6’-Me), 131 (3H, d, J=6 Hz, 6’-Me), 

1.27 (3H, d, J=6 Hz, 6’-Me), 1 26 (3H, d, J =6 Hz, 6’-Me), 1 25 
(3H,s, ISMe), 124(3H, s, 19-Me), 123 (3H, d, J=6 Hz, 21-Me) 

(Anal Calcd for C,,H,,O,, C, 63 15, H, 8 77 Found C, 63 48, 

H, 8 44%). 

presumed to be triglycoside 14 and the unhydrolysed starting 

material 1, respectively After 6 days two additional new spots 

appeared, one comparable with the calculated mob&y ofhlacm- 
ablase (7) (R,,, 063) and the other presumed to be mono- 

glycoside 13 (R,,, 2 10) The hydrolysis was complete m 10 days 

when two additiona new spots ldentlcaf m mot&ties with 

calogemn (3) (R,,, 1 2) and dlgitoxose (6) (R,,, 0.2) appeared. The 
reaction mixture was then worked-up, followed by CC, affording 

calogemn (3) which crystallized from MeOH as colourless 

needles (2.8 mg) mp 195-197”, and three chromatograplncally 
pure reducing sugars as viscous syrups, UIZ 5 (2 3 mg), 7 (4.0 mg) 

and 6 (2 0 mg) identified as D-oleandrose, hlacmabiose and D- 

digltoxose, respectively 

Mdd acid hydrolysu of oxysme (1) To a soln of 1 (25 mg) m 

80% aq dloxane (1 ml) was added 0 05 M H,SO, (1 ml), and the 

solution warmed for 30 mm at 50” Usual work-up as reported 

earlier [15] afforded gemn 3 which crystallized from MeOH as 

colourless needles (5 mg). mp 195-197”, and a mixture of three 

sugars winch were separated by CC on sihca gel affording 5 

(3 lOmg), [a]?-14 1” (H,O, CO 14), 7 (5 7 mg), [a]i5-26 8” 

(H,O, c 0 18) and 6 (3 5 mg) [a];” +42 5” (MeOH; c 0 16) All 

sugars gave positive coloration m the xanthydrol and 

Keller-&ham reactions The [aIn, TLC and PC comparison of 

5 and 6 showed them to be identical to D-oleandrose and D- 

digitoxose, respectively, and 7 was identified as hlacmablose 
from Its mobihty relative to that of oleandrose and by com- 

parison of its [a],, with that of reported for hlacmablose [l l] 

DI-0-acetyl calogenrn (4) Crystalhne 3 (2 mg) dissolved in dry 

pyridme (0 2 ml) was nuxed with Ac,O (0 2 ml), and the mixture 

kept for 48 hr at room temp After usual work-up [12] of the 

reaction mixture It afforded the acetylated product 4 (1 8 mg) 

which crystallized from MeOH, mp 167” 

Tetra-0-acetyl oxysrne (2) Crystalline 1 (3 mg) &solved m 

dry pyrtdme (0 2 ml) was mixed with Ac,O (0 2 ml) and the 

mixture kept for 48 hr at room temp to afford the acetylated 

product 2 (2 7 mg) Cm];‘-53 2” (MeOH; c 0 11) ‘HNMR 

(300 MHz) 63 83 (lH, m, H-20), 3.44 (3H, s, OMe), 3 43 (3H, s, 

OMe), 3 37 (3H, s, OMe), 2 10 (6H, s, 2 x OAc), 2 07 (6H, s, 2 

x OAc) (Anal Calcd for C,,H,,O,, C, 62 22, H, 8 14 Found 
C, 62 66, H, 8 48% 

Oxldatlon ofoleandrose (5) with Br, water A soln of 5 (3 mg) m 

H,O (0 5 ml) was mixed with Br, (8 gl) by the method reported 

earher [15] yielding the syrupy lactone 8(2 5 mg) It gave a violet 
coloration with NH,OH-FeCl, spray reagent 
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