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Abstract-A new pregnane ester genm, ploclgenm, and a new pregnane ester dlglycoslde, plocm, have been isolated 
from the dned twigs of Perrpkoca calophylla The chemical and spectroscopic properties are consistent with the 
structures 12,20-dl-O-benzoyl drevogenm-D and 12,2@dl-0-benzoyl drevogenm-D-3-O-/?-D-oleandropyranosyl 
(1 + 4)-O+boleandropyranoslde, respectively 

INTRODUCTION 

The members of the Ascleptadaceae are known to be rtch 
m cardenoltde and pregnane denvatlves [ 1,2] The tHrlgs 
of Perlploca calophylla L contain a 2-deoxyhexose, 
cymarose, a cardenohde, penplogenm [3], and a pregnane 
glycoslde, calocm [4] In a re-investigation of their 
chermcal constituents, the shade&led twigs of the plant 
were extracted using an earlier method [S, 63 to grve a 
novel glycoslde which we have named plocm (1) This 
paper describes the structure elucldatlon of this glycoslde 

RESULTS AND DISCUSSION 

Plocm (l), C49H66013, mp 148-150”, [a]n +40” A 
posltlve Llebermann-Burchardt [7] colour reaction and 
charactenstlc colour tests for 2deoxy sugars m the 
xanthydrol [8,9] and Keller-Kllram [lo] reactions m- 
dlcated it to be a steroidal 2deoxyglycoslde 

Mild acid hydrolysis of 1 with 0 025 M sulphunc acid 
afforded a new genm, ploclgenm (2) and a chromato- 
graphically pure reducmg sugar (5) Companson of the 
optical rotation value and co-chromatography (PC) with 
an authentic sample ldenttied the sugar as Doleandrose 
[ 11, 121 (2,6-dldeoxy-3-O-methyl+arabmo-hexose) 
Bromine-water oxulatlon of 5 gave a lactone (a), which 
with phenyl hydrazme afforded the known D-oleandromc 
acid phenyl hydrazide [ 11, 121 

The difference, C1.+HZ406, between the molecular 
formulae of plocm (1) (C49Hs6013) and ploclgenm (2) 
(C35H4207) clearly Indicated that plocm contamed two 
oleandrose units and was in fact a dl-oleandroslde For 
convenience, the two Doleandrose umts of 1 were de- 
signated as S, and SZ 

Although the genm 2 was inert to sodmm periodate, Its 
deacylated product (3), C2,H3405r reacted with this 
reagent which suggested a vtcmal dlol arrangement m the 
molecule This pregnane genm (C,,) was characterized as 
drevogenm-D [13] (3/3,1 la,12~,14/3,20R+entahydroxy- 
A’-pregnane) by co-chromatography (TLC) and mmp 
with an authentic sample of 2 The ability of plocm (1) and 
its aglycone (2) to undergo alkaline hydrolysis indicated 
the presence of ester functions The difference (C1.,HsQl) 
between the formulae of aglycone 2 and Its deacylated 
product 3, supplemented by the UV absorption maxlmum 

at 282 nm (log E 3 25), indicated the presence of two 
benzoyl groups, suggestmg that the aglycone was a 
dlbenzoyl drevogenm-D As both glycoslde 1 and its 
aglycone, dl-0-benzoyl drevogenm-D (2), were inert to 
sodium penodate, it was inferred that one of the vlcmal 
hydroxyl groups was benzoylated at C-l 1 or C-12 whereas 
the other benzoyl group could be at any of the remammg 
three secondary carbmol groups (C-3, C-12 or C-l 1, C-20) 
of drevogenm-D 

In the ‘H NMR (CD&) spectrum of 1, the chemical 
shift of a one-proton sharp doublet at S496 (J = 8 Hz) 
and another one-proton multlplet at 64 8-4 6 m the lower 
field indicated these methme protons to carry ester 
functions, which were assigned to C-12 and C-20 methme 
protons, respectively Ploclgemn was thus characterized 
as 12,20-dl-0-benzoyl drevogenm-D and is reported for 
the first time from a natural source Confirmation of this 
conclusion was forthcommg from the acetylatlon of 2 
with acetic anhydnde m pyrldme which afforded m 
amorphous product, 4, [a],, - 21”, which contained the 
expected two acetyl groups as three-proton singlets at 
6 197 and 193 m Its 80 MHz ‘H NMR spectrum 

For further confirmation of 1 bemg a dlglycoslde, It was 
subjected to very mild acid hydrolysis (2 5 mM sulphunc 
acid) After 3 days, the partially hydrolysed reaction 
mixture showed two new spots besldes some unreacted 
starting material (PC) The more polar spot had the same 
mohhty as oleandrose (5) whereas the other more mobile 
vamlhn-perchlonc acid positive spot (R, 2 3) was 
presumed to be. the monoglycoslde 8 The hydrolysis was 
complete in 85 hr and gave two new spots which were 
identical with the gemn 2 and oleandrose (5) on TLC and 
PC, confirrmng that 1 was the dloleandroslde of 12,20-dl- 
0-benzoyl drevo enm-D 

The 250 MHz Q H NMR (CDCl,) spectrum of 1 was m 
full agreement with the denved structure It contamed ten 
proton signals m the aromatlc region m two sets of 
multiplets at 67 98-7 9 (4H) and 7 58-7 20 (6H) for the 
two phenyl groups of the benzoates It also contamed two 
methoxyl group singlets at 6 3 42 and 3 40, two secondary 
methyl doublets at 6 1 32 (J = 6 Hz) and 1 26 (J = 6 Hz), 
and four protons of 2-deoxymethylene of both the sugar 
units S, and S2 as two sets of multlplets m the region 
S 2 52-2 22 and 198-l 88 for equatonal and axial protons, 
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respectively Two double-doublets (J = 8 and 3 Hz) of 
one proton each at 64 84 and 4 52 were attnbuted to the 
anomerlc protons of two oleandrose umts m the molecule 
The large couphng constant (8 Hz) of both these anomenc 
protons, typical of their axial configuration m a 2&oxy- 
hexopyranose moiety in ‘C, (D) conformatlon, suggested 
that both sugars were linked 111 a /3-D-glycosldlc hnkage 
[ 143 The low-field chemical shft of a one-proton doublet 
(J = 8 Hz) at 64 96 and a one-proton multiplet centred at 
64 7 was evidently due to the methme protons of estenfied 
carbon atoms respectively m the pregnane moiety The C- 
11 methme proton carrying the hydroxyl group appeared 
at a high field as a tnplet (J = 8 Hz) centred at 63 34 In 
addttlon, the spectrum also contamed other appropriate 
proton signals of drevogenm-D and sugar residues 

In the light of all this evidence, the structure of plocm (1) 
1s established as 12,20-dl-0-benzoyl drevogemn-D-3-0-/.?- 
D-oleandropyranosyl (1 + 4)-0-j?-D-oleandropyranoslde 
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EXPERIMENTAL 

Mps uncorr PC toluen*BuOH (4 1) saturated with HZ0 
Sugars were vlsuahzed with 50% aq H2S04 (TLC) or 
varullm-HC104 reagent (PC) ‘H NMR CDQ, TMS as mter- 
nal standard 

Extra&on Shadedned twigs (5 kg) of P calophylla were 
extracted and fracttonated unth solvents of different polantles as 
reported earlier [4] to aflbrd a petrol extract (2 5 g), an Et,0 
extract (1 g), a CHCI, extract (20 g),a CHCls-EtOH (4 1) extract 
(7 g) and a CHCl,--EtOH (3 2) extract (5 2 g), respectwely The 
CHCl,-EtOH (3 2) extract was chromatographed over s111ca gel 
to gwe plocm (1) (64 mg). 

Plocln (1) Mp 148-150” (MeOH-EtzO), [a]:: + 40 2” 
(MeOH, c 0 11) (Found C, 7138. H, 6 82 C*9H66013 reqmres 
C, 7145, H, 6 87). It gave a pmk colour m the xanthydrol and a 
blue colour m Keller-Ktham reactions UV 1%” nm (log E). 282 
(3 25) ‘H NMR (250 MHz): 6798-79 (tn. 4H, aromatic), 
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7 58-7 20 (m, 6H, aroman@, 5 36 (m, 1 H, H-6), 4 96 (d, 1 H, .I 
= 8 Hz, H-12), 4 84 (dd, lH, .I = 8 and 3 Hz, H-l m Sz or S,), 
480-464(m,lH,H-20),452(dd,lH,J=8and3Hz,H-lznSzor 
S,), 3 84-3 74 (m, 2H, H-5 m Sz and S,), 3 66-3 50 (m, 2H, H-3 m 
Sz and S,), 3 42 (s, 3H, OMe), 3 40 (s, 3H, OMe), 3 34 (t, lH, J 
=8Hz,H-11),324-314(nz,2H,H-4mS,az1dS,),252-222(m, 
2H, H-2, m Sz and S,), 199-188 (m, 2H, H-2, m Sz and S,), 
166-l 5 (methylenes of aglycone), 1 32 (d, 3H, J = 6 Hz, 6-Me zn 
Sz or S,), 1 29 (d, 3H, J = 6 Hz, 21-Me), I 26 (d, 3H, J = 6 Hz, 6- 
Me zn Sz or S,), 1 24 (s, 3H, 18-Me), 1 12 (s, 3H, 19-Me) 

Mzfd aczd hydrolyszs of1 To a soln of crystalhne 1 (18 mg) zn 
80% aq l&izoxane (13 ml) was added 0 05 M H2S04 (12 ml) 
and the solutzon warmed for 30mm at 50” Dzoxane was then 
removed under reduced pressure The aq portion was repeatedly 
extracted with CHCI, (97 3) and the organic layer was washed 
successzvely wzth H20, Na,CO, and H20, dned over Na2S04 
and evapd to afford genm 2 (8 mg), crystalhzed from 
MeOH-petrol, mp 187-189”, [NJ; - 186” (MeOH, c 0 18) 
(C,,H,,O,) The aq hydrolysate was neutrahzed wzth freshly 
prepare-d BaCO,, filtered and coned under reduced pressure to 
afford the syrupy sugar 5 (6 mg), [a]:: - 14 2” (H20, c 0 12), 
which gave a pmk coloratzon zn the xanthydrol and a blue 
coloratzon zn the Keller-Kzlzam reactions Companson of zts 
optical rotation and co-chromatography (PC) identified 5 as D 
oleandrose 

Oxzdatzon of 5 wzth Br,-HZ0 A soln of 5 (4 mg) zn HZ0 
(0 6 ml) was mzxed with Br, (10 4) and shaken m a stoppered 
flask zn the dark for 24 hr at room temp Excess Br, was then 
removed under reduced pressure The aci&c rmxture was made 
neutral with freshly preczpitated Ag,COJ and the suspension 
filtered, H2S was passed through the filtrate to remove Ag+ ions, 
and the suspension filtered The filtrate was evapd to dryness 
under reduced pressure yielding syrupy lactone 6 (3 2 mg) 

DOleondronzc aczd phenyl hydrozzde (7) A soln of lactone 6 
(3 mg) m EtOH (0 05 ~1) was mzxed with freshly dlstdled phenyl 
hydrazme (0 05 ml) and the mzxture heated for 30 mm at 100” 
The viscous mass was cooled and repeatedly tnturated with Et,0 
(to remove excess phenyl hydrazme) yzeldmg poleandronzc aczd 
phenyl hydrazzde (2 2 mg), which crystalhzed from MeOH-Et,0 
as colourless needles (12 mg), mp 132-134” It had super- 
imposable IR and gave no depression m mp when mzxed wzth 
authentic materzal (ht mp 135”) 

Very mdd aczd hydrolyszs of1 To a soln of I(1 5 mg) zn 80 % aq 
l&dzoxane (2 5 ml) was added 5 mM H2SOb (2 5 ml) and the 
soln was kept at room temp After 3 days, the reaction mzxture 
showed two new vanzllzn-perchlorzc aczd posztzve spots on PC 
besides a spot of some unreacted startmg matenal The more 

polar spot (R,,e 10) was zdentzfied as oleandrose (5) by co- 
chromatography wzth an authentic sample, whzle the less polar 
spot (R,,e 2 3) was presumably the monoglycoszde 8 The 
hydrolysis was complete zn 85 hr (TLC) and work-up of the 

hydrolysate followed by CC over szhca gel afforded a viscous 

syrup (4 5 mgX IalE - 14 6”, and a crystallme compound 
(6 8 mg), mp 186-188” The crystallme compound was zdentzcal 
wzth the known 12,2Odi-0-benzoyl drevogenm-D (2) (mmp, 
[a&,) and the vzscous syrup was zdentzfied as Dsleandrose by 
comparison with an authentic sample ([a&, and PC) 

ANtalzne hydrolyszs of2 Compound 2 (4 mg) was dissolved m 
5 % methanohc KOH (1 ml) and refluxed for 2 hr After addition 
of HZ0 (05 ml), the MeOH was removed under reduced 
pressure The aq concentrate was extracted wzth CHCl,-MeOH 
(9 l), dned over Na#O*, filtered and evapd to dryness peldmg 3 
(18 mg), which was cry&h& from Me,CO-Et,O, mp 
225-228”, [a] g - 102” (MeOH, c 0 12) (C2zH3,,05) No 
depression m mmp, comparison of TLC, and optical rotation 
wzth authentic sample con6rmed 3 as drevogemn-D 

Acetylatzon of2 Compound 2 (6 mg) on acetylatzon wrth Ac10 
(0 4 znl) m pyndme at loo” for 8 hr afforded 4 as an amorphous 
residue (6 mg), [a]g -21 5” (MeOH, c 0 11) It showed 
‘H NMR (80 MHz) signals at 61 97 (s, 3H, OAc), 1 93 (s, 3H, 
OAc) 
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