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ISOLATION AND STRUCTURE OF TWO CARDIAC GLYCOSIDES FROM 
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hydroxy-tt.l4&epoxy-5jkmia-16: 17,20:22dmol~k 38-0-(~1gfflnosyl~21.14Bdihydroxy-SBcarda- 
16: 17,20:22dknolidc. 

Abstract-Two new cardiac glycosidcs, kancrosidc and ncriumoside. have ban isolated from the fresh, undried. winter 
leaves of Nariw oleander and their structures established as 3~-O-(D-diginosyl~Zz-hydroxy-8.14~3poxy-S~car&- 
16: 17,20:22dicnolide and 3/3-O-(Ddiginosyl)-2x,l4/3dihydroxy-Sgcard-l6: l7,20:22dicnolide. respectively. 
through chemical and spectral studies. 

- .-.- 

Nerium oleander Linn. (syn. N. dorwn), distributed in the 
Mediterranean region and sub-tropical Asia, is indigcn- 
ous to the Indo-Pakistan subcontinent. The plant is 
commonly known as ‘Kaner’ and its various parts are 
reputed to be therapeutic agents in the treatment of 
swellings, leprosy, eye and skin diseases. The leaves also 
possess cardiotonk and antibacterial properties and are a 
counter-poison against snakes [I, 21. 

In view of its therapeutic properties, different parts of 
the plant have been subjected to chemical studies by 
various groups of workers, and several cardiac glycosides 
have been reported earlier 133. The present paper deals 
with the isolation of two new cardiotonic glycosidts, 
provisionally named as kancrosidc (1) and ncriumosidc 
(2). from the fresh, uncrushcd leaves of N. okonder (rai- 
flowered variety). Their structures have ban elucidated as 
3&O-(&iginosyl)-Za- hydroxy-8,14/l-cpoxy- Sp-carda - 
16: 17,20:22-dienolide and 3/?-0-(&iginosyl~2a+,148- 
dihydroxy-5/?carda-16: 17,20:22dknolidc, respectively. 
through chemical and spectral studies. 

ttL;TLLTS AWD DlSCUSSlON 

Kancroside (1) and ncriumosidc (2) were isolated from 
the neutral fraction of the methanolic extract of fresh, 
uncrushcd N. oleander kavcs employingcksskal methods 
of isolation followed by purification through preparative 
TLC, as described in the Experimental. The compounds 
gave positive tests for cardenolidcs (Legal and Raymond 
test) 143. The mokcular formula of kancrosidc. 
C,oH.zOe, was obtained through exact mass mcasurc- 
ment of the mokcukr ion observed in the FAB M 
spectrum The IR spectrum showed peaks at 3450 ( -OH), 
1780,175O (B-substituted. x&msaturatcd five-membered 
lactone) and 1625 cm ’ (:C==C). Its UV spectrum 
showed absorption at 267 nm. indicating the pnstna of a 
doubk bond conjugated with an z,@-unsaturated y- 
lactone [S], which was pW at C-16 through the 
appauana of H-16 is a one-proton tripkt at 66.06 (J 
= 2.73 Hz), H-22 as a doublet of doubkts at 65.95 (I,,, 

= J,r,,,, = 1.4 Hz)and twodoubkdoublcts resonatingat 
65.0 and 4.8 (I 

tc 
- l6;J -J lI&ll - 2lb.22 = 1.4 HG H-2la 

and H-2lb) in ‘H NMR spectrum. 
The sugar mokcuk was indicated as D-digmose by the 

‘H NMR (Tabk 1) and “C NMR (Table 2) spectral data 
of the glycosidcs [3]. Thus a one-proton doublet of 
doubkts at 64.56 (J, ..2, = 2.0. J, l .2 , = 9.75 Hz) was 
attributed to H-l’ while H-3’. H-4 and H-5’ resonated as a 
three-proton multipkt between 63.37 and 3.75. A thrcc- 
proton doubkt at 6 1.33 (J = 7.1 Hz) was assigned to H-6’ 
while the methoxyl group located at C-3’ appeared at 
63.38 as a three-proton singlet. 

The data recorded so far showed a close rehttonship of 
1 with A”dchydroadynerigcnin-/I-Bdiginosidc [S]. The 
mokcuhr formula of 1. however, indicated that it had an 
additional hydroxyl function which could be located at C- 
2 since the ‘H NMR spectrumshowed two sctsofquartets 
at 63.32 and 3.36 attributabk to H-2 and H-3. Their 
coupling constants (J = 4.9 Hz) showed that the sub- 
stituents at C-2 and C-3 have z and /3 dispositions. 
respectively, and the gcminal protons (quatorial) are 
equally coupkd with one axial and two equatorial pro- 
tons. Placement of various functional groups in the 
steroidal skckton kft one oxygen function and a double- 
bond quivaknt to beaccounted for, which were taken for 
an epoxy function between C-8, C-14 on biogenetic 
grounds. This was confirmed through the absence of any 
other proton gcminal to an oxygen function, the prcsena 
of two quatcmary carbinylic carbons (665.1. C-8 and 
670.5. C-14) in the “C NMR spaztrum and the formation 
of the pol ctte system (3) on hydrolysis, as observed in the 
case of A r ‘dchydroadyncrigcnin [S]. 

Hydrolvsis of 1 atforded 3 tonether with the suaar 
idcn&d-as diginosc through p&r chromatography. 
The molecular formula of 3 showed ten doubk-bond 
quivaknts and four oxygen atoms in the mokcuk 
(C,,H2s0.; high-resolution mass spcctromctry). These 
observations together with the UV absorption maximum 
at 386 nm indicatal that the hydrolysis was accompanied 
by opening of the epoxidc ring, followed by dehydration 
resulting in the polycne system 3 as observed in the case of 
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A”dehydroadyncrigcnin-0diginosidc [S]. Support for 
this came from the ‘H NMR spectrum (Table I). which 
showed a one-proton doublet at 66.70 (J = 2.37 Hz) for 
H-ISandaonc-proton doubkt at 66.15 (J = 2.37 Hz)for 
H-16 together with the signals for the ketone ring protons 
and H-2 and H-3. On acctylation. 3 gave the diacctyl 
derivative (4) with molecular formula Cz-HJzO, (high- 
resolution mass spcctrometry). The ‘H NMR spectrum 
showed two sharp thra-proton smgkts at b2.04and 2.16 
for the acctoxymcthyl protons. Comparison of the chcmi- 
cal shifts (‘H NMR. “CNMR) of 1 wnh those of B-D 
diginosidc and the coupling constant observed for the 
anomcric protons (33 showed that the glycosidk linkage 
in 1 was B. Further. the general ruk that the glycosidk 
hnkagcs of sugars in the IS and ~-series arc g and x. 
rcspcctivcly. 16. 73 and the observation that no cn- 
antiomcr of diginosc has ban found in the genus Neriwn 
[3] strongly suggested that the sugar moiety in 1 was D 
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diginosc. In the hght of the above discussion, structure 1 
was assigned to kancrosidc. 

The mokcukr formula of ncriumosidc. C,“HuOn. 
was obtained through exact mass measurement of the 
mokcular ion observed in the FAB mass spectrum. The 
IR spectrum showed peaks at 3450 (‘OH), l7gO. 1750 (p- 
substituted, $unsaturatcd five-membered lactonc) and 
1625 cm-’ ( >C=C). Its UV spectrum showed absorption 
at 267 nm. Indicating the presence of a doubk bond 
conjugated with an Q.?-unsaturated plactonc. which was 
placed at C-16 by the ‘HNMR spatrum (Tabk 1) in 
which H-16 appeared as a one-proton triplet at 66.06 (J 
= 2.73 Hz), H-22 resonated as a one-proton doubkt of 
doubkts at 65.95 (J2,,22 = 1.4 Hz) whik H-21a and H- 
2lb showed signals at 64.92 and 4.96 (dd, I, = 16. J,,J, 
=J I,,,ll = 1.4 Hz). Two sets of quartets at 6 3.32 and 3.36 
with I = 4.9 Hz wcrc assigned to carbmylic protons H-2 
and H-3. The NMR spectral data (‘H and “C) mdicatcd 
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Grduc ~ycosidcs from Nerium oleti 241 

followmg the procedure described for kanaosidc. The sglyconc 

fraction obtained on usual work-up, was subjected IO peep. TLC. 

which gave three components. 5.6 and 7. The sugar was idcntltiai 

as cxiigiaox by PC: R, - 0.72 [I I]. 

Physacd coawmrs of- I NraJks (CHCl& mp 98 99‘: 

EIMS m/r: 370.2127 [Ml’ (Ca,HJoO. rcqulres: 370.2143): 
uvi-H nm: 337; IR ~$&~lcm ‘: 3410.178G(sh), 1740.1640 

Ace$urim~ oj compound 5. Acetylation of 5 with 

Ac,GC,H,N at room temp. atforded the dixetare 8. irregular 

pha (EIOAC). mp I48 149”; EIMS m;z: 454.2362 [Ml’ 

(Cl-H,.O. requires: 454.2355). .*, . UV i -” nrn. 337: 
lR,.~~l,fm-l: 1780. 1740 (br). 16343. 

Physical consfwus o/ compound 6. Noxk (CHCI,), mp 

12%130’; EIMS m/r: 352.2038 [Ml’ (Cz,Ha,O, quira: 

352.2033): UV izH nm: 337; IR ~=OJ cm ‘: 34CQ1780 (sh), 

1740. 1630, 1600. 

Acer).kurm o/ compound 6. Acctylation with Ac>GC,H,N 

afforded monoacetate 9. irregular plates (EtOAc), mp 12G I21 ‘; 

EIMS m,‘z: 394.2131 [M]’ (C,,H,,O. rcquua: 3942143k 

UV iEH nm: 337; IR vE1l cm. ‘: I780 (sh), 1740 (br), 1630. 

Physrcd consfunu o/ compound 7. R&s (CHCI,). mp 

I25 126’; EIMS m::: 370.2138 [Ml’ (C,,H,,O. rcqulra: 

370.2143); UV j.E’” run: 267; IR \.(‘““I mu ‘cm ‘: 34aI. 1780. 

1740. 1620. 
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