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Abstract-A new pregnane genin designated as orgogenin has been isolated from Orthenthera viminea and 
characterized to be 20-oxo-pregn-Sene, 3/3,8&l la,12~,14/3,15a-hexol. 

INTRODUCIlON 

In several species of the Asclepiadaceae cardenolides have 
been reported to be present along with pregnane deriva- 
tives Cl]. ‘In our continued search for new compounds 
from Orthenthera viminea, a leafless shrub with stiff 
glabrous branches, a mixture of glycosides was extracted, 
This mixture could not be resolved satisfactorily by thin 
layer or paper chromatography. It was, therefore, sub- 
jected to a very mild acid hydrolysis [2] resulting in 
isolation of a number of genins and unhydrolysed 
glycosides. The sugar mixture yielded four novel oligosac- 
charides which we have previously identified as vimose 
[3], orthenthose [S], ornose [S] and digoxose [6]; the 
unhydrolysed glycosides afforded omine [7] and orine 
[S]. We now report the structure elucidation of a novel 
pregnane genin designated as orgogenin isolated from the 
hydrolysed glycoside mixture extracted from the title 
plant. 

RESULTS AND DISCUSSION 

Orgogenin (l), mp 18&183”, [a]n + 27” was isolated as 
colourless prisms which analysed for CIIHsIO,. In the 
infrared spectrum, the absorption maxima at 3470 cm-‘, 
1687 cm-‘, 1375 cm-’ and 812 cm-’ were assigned to 
hydroxyl, carbonyl and methyl deformations of a methyl 
ketone and trisubstituted double bond respectively. The 
presence of a carbonyl group was further indicated by the 
ability of this compound to undergo facile reduction with 
sodium borohydride as well as its reaction with 2,4- 
dinitrophenylhydrazine. The nature of this carbonyl as a 
methyl ketone was established by a positive sodium nitro- 
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Acetylation of 1 with acetic anhydride in pyridine at 
100” afforded a tetra-O-acetyl derivative 2, mp 117-120”, 
[a]n +99” and molecular formula C&H,,O,,. The IR 
spectrum of 2 retained the absorption bands for free 
hydroxyl groups of the parent compound (3490 cm-‘), 
which are presumably tertiary in nature, in addition to the 
prominent absorption bands for acetyl groups (1730, 
1240 cm-‘), methyl ketone (1690,1315 cm-‘)and trisub- 
stituted double bond (78Ocm-‘). The preceding data 
suggest that four oxygens of compound 1 are in hydroxyl 

groups which can be acetylated; one oxygen is involved in 
a methyl ketone and the remaining two oxygen atoms are 
presumably tertiary hydroxyl groups. 

In the ‘H NMR spectrum of 2 in CD&, the signals for 
two tertiarymethylgroupsat61.24and 1.14 (each 3H,s),a 
methyl ketone at 2.04 (3H, s), four acetyl groups at 1.98, 
2.02 (each 6H, s) and a vinyl proton at 5.22 (lH, m) were 
observed. 

For compound 1, which is a C,, molecule containing 
two tertiary methyl groups, one methyl ketone and one 
double bond, the observed double bond equivalent value 
of six is indicative of a highly hydroxylated pregnene 
derivative. The property of 1 to undergo isomerisation 
with alkali indicated the absence of any other substituent 
group at C-17 except the methyl ketone. In pregnane 
derivatives, the Cotton effect of a 20-ketone is positive for 
a 17/Sside chain but negative for a 17a-side chain [lo]. 
The observed negative Cotton effect for orgogenin led to 
the conclusion that the acetyl group at C-17 in 1 had an a- 
configuration. A positive reaction of 1 with NaIO, 
suggested the presence of an a-dial system in the molecule, 
which was further supported by the formation of a 
isopropylidene derivative 3. A one proton doublet at 63.56 
(J = 8 Hz) and another one proton triplet at 3.35 (J 
= 8 Hz) in the spectrum of 1 could be attributed to the 
protons at C-12 and C-11 bearing the vicinal hydroxyl 
groups in & and aconfigurations, respectively. A down- 
field shift of the carbinol methine proton signals to 64.58 
(d, J = 8 Hz) and 4.26 (t, J = 8 Hz) in the ‘H NMR 
spectrum of 2 further confirmed the presence of the C-12 
and C-l 1 hydroxyl groups in the /?- and a-configurations, 
respectively. A one proton multiplet in 1 at 6 3.90 shifting 
to 4.82 in the corresponding acetate 2, was attributable to 
the methine proton at C-3 bearing a commonly reported 
/I-hydroxyl group [ 111. 

To ascertain the number of the hydroxyl groups in 
orgogenin (I), an acetyl derivative 4 of its monoisopropy- 
lidene derivative 3 was preyed (mp 153-155” and [a]o 
+36”, C,,H,,09). The H NMR spectrum of 4 at 
80 MHz contained a 9H singlet at 62.01 attributable to 
the,two acetyl and one methyl ketone in the molecule, and 
a 12H singlet at 61.25 was attributed to four methyl 
groups indicating 4 to be a di-O-acetyl-mono- 
isopropylidene orgogenin. The number of acetyl groups in 
4 was also ascertained by its very mild alkaline hydrolysis 
[3] at room temperature. Tbe reaction was followed by 
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Scheme 1. 

TLC which in 72 hr exhibited three spots. The fastest spot 
(RI 0.7) was identical in mobility with the starting material 
4 whereas the slowest spot (R, 0.25) was identical with 3. 
The intermediate mobility spot (RI 0.50) was attributable 
to the partially deacetylated derivative. The hydrolysis 
was complete in 5 days resulting in only one spot for the 
fully deacylated product 3. The latter could also be 
obtained by the complete alkaline hydrolysis of 4 in an 
alternative reaction [12, 131. 

That six of the seven oxygen atoms in this A5 pregnene- 
2O-one molecule (1) are present as hydroxyl groups was 
also shown by its mass spectrum which further helped in 
fixing the positions of these groups. Although the mass 
spectrum did not record the [M]’ ion, the other promi- 
nent ions in the higher mass region were of great value. 
The fragment ion peak at m/z 353 [M - CHsCO]+ was 
observed to lose the expected six water molecules yielding 
ion peaks at m/z 335 [353 - HzO]+, 317 [353 - 2HzO]+, 
299 353-3HzO]+, 282 [353-4HzO]+, 266 [281 
-Me +, !I and 230 [353 - 6HzO -Me]+ thus confirming 
the presence of six hydroxyl groups and a methyl ketone in 
1. The prominent ion peaks at m/z 138 and 120 are 
attributable to the A’-3-01 arrangement [14] in the 
molecule giving rise to these fragments by the character- 

istic retro-Diels-Alder fission at A’. The fragmentation 
pattern of the ion peak at m/z 258 involved the loss of five 
water molecules and one acetyl unit resulting in the 
formation of peaks at m/z 240 [258 -HzO]+, 222 [258 
-2HzO]+, 215 [258-AC]+, 197 258-3H,O-AC +, 
179 [258 -4Hz0 -AC]+ and 161 E 3 258 -5HzO -AC +. 
This was obviously the second fragment of retro- 
Diels-Alder fission involving at least five hydroxyl groups 
in rings C and D, suggesting the position of at least four of 
its hydroxyl groups at C-l 1, C-12, C-8 and C-14. This also 
accounts for its two tertiary hydroxyl groups. The fifth 
hydroxyl group must, therefore, be in ring D at the C-15 
or C-16 position in order to be secondary in nature. On 
the basis of the ubiquitous occurrence of the b- 
configuration of the C-14 hydroxyl group in natural 
pregnanes [l], the C-14 hydroxyl group of orgogenin was 
also assigned a flconfiguration. The presence of a hydro- 
xyl group at C-11 was also derived from prominent 
fragment ions at m/z 156,138 and 113 resulting from the 
loss of water and CHsCO from the retro-DieleAlder 
fragmentation at the A’*” double bond created by the 
loss of C-l 1 hydroxyl group [15]. This further resulted in 
another series of ions at m/z 222 and 204 lending support 
to fixing the position of hydroxyl groups at C-3, C-8 and 
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