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Abstract-Oleandrigenin-P-D-glucosyl-P-D-diginoside (glucosyl nerigoside) and -fi-gentiobiosyl-x-r- 
oleandroside (gentiobiosyl oleandrin) were isolated as the major glycosides of air-dried leaves of Neriurn 
odorum, along with oleandrigenin+D-glucoside, digitoxigenin-/?-gentiobiosyl-P-l,-diginoside (gentiobio- 
syl odoroside A), 16-0-acetyl-digitalinum verum, A’(’ -dehydroadynerigenin-D-glucosyl-/?-D-digitaloside 
and odoroside G. Both adynerin and A ‘h-dehydroadynerin were also present as gcntiobiosides in the 
leaves. 

INTRODUffION 

Since oleandrin was isolated from oleander leaves 
and its structure established, many glycosides [l-4] 
including adynerin, neriantin, desacetyloleandrin, 
odoroside H, gitoxigenin, neritaloside, strospeside 
and urechitoxin have been obtained from dried 
leaves with or without the aid of glucosidase treat- 
ment. In 1961, Gijrlich [S] isolated mono- and di- 
glucosides of oleandrin from dried leaves, regard- 
ing them as the native glycosides. The present 
authors previously described [6] the isolation of 
oleandrin in good yield, together with odoroside 
A, adynerin and A’“-dehydroadynerin [7]. from 
leaves dried in the oven, while in extracts of fully 
air-dried leaves no oleandrin was obtained, but 
more polar glycosides. The identities of these com- 
pounds with those of fresh leaves were established 
by TLC [6]. This paper deals with the native gly- 
cosides in the leaves of N. odorurn. 

RESULTS 

The methanol percolate of air-dried leaves indi- 
cated, on TLC, two major spots (la) and (Id), 

* Part 5 in the series “Nerium”. For Part 4 see Yamauchi, 
T., Abe, F., Ogata, Y. and Takahashi, M. (1974) Chem. Pharm. 
BUN (Tokyo) 22, 1680. 

which appeared to correspond to Gorlich’s olean- 
drin monoglucoside and diglucoside respectively 
[S]. The concentrate of the extract was partitioned 
with benzene (oleandrin [6]), followed by chloro- 
form (containing la) and with chloroform-ethanol 
(2: 1) (containing Id), successively. 

Compound la (m.p. 178-l 81”, [a&, - 34V), 
obtained on crystallization from ethyl acetate-eth- 
anol following column chromatography of the 
chloroform fraction. exhibited similar R.f values as 
monoglucosyl oleandrin (le). On acid hydrolysis, 
however, diginose, rather than oleandrose, was 
detected accompanied by 1 mol of glucose, and 
oleandrigenin as an aglycone. Hydrolysis with 
snail esterase yielded needles, which were further 
hydrolysed to gitoxigenin and diginose, and identi- 
fied as desacetylnerigoside by direct comparison 
with authentic sample. The P-configuration of glu- 
cose attached to diginose was supported by the 
molecular rotation difference (- 153”) between la 
and nerigoside. Thus, the structure of la is defined 
as oleandrigenin P-D-glucosyl-fi-D-diginoside (glu- 
cosyl nerigoside). 

Along with la, a small amount of lb was iso- 
lated and its acetate was crystallized. MS of lb 
acetate, gave peaks at I?I/P 684 and 331 showing 
(M+ --HOAc-HzO) and a terminal peracetylated 
hexose residue, respectively. Enzymatic and acidic 
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cleavage of lb and desacetyl lb, yielded oleandri- 
genin. gitoxigenin, and glucose. Compound lb, 
therefore, was olcandrigcnin monoglucoside and 
the linkage ofglucosc was determined as /i because 

of the difference of the molecular rotations 
( - 112“) 1 b and oleandrigenin. 

lc was obtained as an amorphous solid by 
chromatography of the mother liquor from the 
crystallization of la, and gave digitalinum verum 
on saponification. Acid hydrolysis provided 
oleandrigenin, digitalose and glucose. lc, there- 
fore, is considered to be 160acetyl digitalinum 
verum. 

In order to isolate Id. the CHCl,-EtOH frac- 
tion was subjected to column chrolllatography. 
followed by crystallization from MeOH to yield 
the compound as needles. The physical constants 
of Id (m.p. 16% 173’) LzJD -47.8 ) are not com- 
pletely identical with those of the olcandrin diglu- 
coside reported b\ Giirlich [S]. Houcvcr, the fact 

that Id gave, with esterase, oleandrin monogluco- 
side (le). and on acid hydrolysis, oleandrigenin, 
oleandrose and 2 mol of glucose which were in the 
form of gentiobiose according to the results of 
acetolysis of Id acetate. unequivocally shows its 
structure as olcandrigenin gcntiobiosyl-z-r,-olean- 
drosidc (gentiobiosyl oleandrin). The configur- 
ation of glycosidic linkage of gcntiobiosc to olcan- 
drosc was confirmed as /i from the molecular 
rotation difference (- 124”) between le and olean- 
drin, and also by coupling constant of the ano- 
meric proton of glucose bound to olcandrose [IX]. 

During fractionation of Id. two minor glyco- 

sides, 2a and odoroside G (2b) were isolated. 

Compound 2a, eluted immediately following Id 
on column chroinatograpli~. \\as an amorphous 
solid and was purified through crystallization of its 
acetate. It afforded. on acid II! drol! sis. diginnsc. 

glucose and gentiobiosc alon, (7 \A ith digito\igenin 

and anhydrodigitoxigenin. and b> /I-glucosidasc. 
odoroside D (monoglucosyl odoroside A). On 
acetolysis of 2a acetate under the usual conditions, 
gentiobiose peracetate was formed as in the cast of 
Id. Consequently, 2a is assigned the structure, 
digitoxigenin /~-gentiohios!I-/i-I)-diginc,side (gc11- 

tiobiosyl odoroside A). The final fraction of 

column chromatography 01‘ the (‘HC’I, FtOH 

fraction afforded 2b. and its acetate furnished a 
monoacetate on mild saponilication. TII~ identity 
of 2b as odoroside G was confirmed 011 direct 
comparison of peracctates. 

Since most of the nati\c gl>cosidcs in this plant 

are gcntiobiosides. it swmed possible that gcntio- 
biosyl nerigosidc U;IS prcscnt. The (‘EiCl, EtOH 
fraction. was trcatcd \vith en/~mr and tlic resultant 
less polar glycosidcs wcrc fractinn:ited b> cc~lumn 
chroinatogrnphq. However. ncithci- gl~~cosyl neri- 
goside nor nerigoside could be detected -in any 
fraction. 

The SbCI, reagent revcalcd several yellow spots 
on the TLC of the methanol percolntc. which WYI-c 
assumed to be the glycosidcs of A”‘-dch\droa- 
dyncrigcnin 171. One of these compo~~iids n;ts iso- 
lated in crystalline form frcjiii the (‘HC‘I, extract 
and found to bc A’“-dch\~dlnad\nerigenin gluco- 
syl digitaloside (3~). .&othe;. fraction was 
obtained during the purification of Id by column 
chromatography and. fin:ill\ a11 . . amorphous 
powder was obtained. This I’raction V,;IS l~omo- 

geneous on TLC, and 011 hvdrol\ sis J ielded A’ ‘I- 
deh)droadqnerigenin and A’ ” ’ ‘-nnh!droadqiicri- 

gcnin (3/j-hydroxl-5/i-carda-S: 0.13.20: 7?-tricno- 
lide) probably formed from adyncrigenin [Z, last 
ref.], together with diginose and glucose. Since the 
acetate of the amorphous fraction liclded gentio- 
biose peracctate on acclol~G~. it is ;Ipparcnt th:Lt 
the original fraction contains ;I mi\iturc of the gcn- 

tiobiosides of adynerin (321) and A’“-dchydroa- 
dynerin (3b). 

In this study, oleandrin. odoroside A. ad\,ncrin 
andA”-dehydroadynerin,pre\;iouslyobt~~inedfroln 





2 to give 30 mg ofaglycone (MeOH-Et,O). m.p. 22 232 [x],, 
-6.4 (c 0.1 ). and was in good agreement mith authentic olean- 

drlgenin on direct comparison (m.m.p.. IR. TLC‘). Sugar: PC II, 
0.75. 0.1 1, @03 (r.-oleadnrosc 0.75, D-diginosc 0.72. II-glucose 
WI I. gentiobiosc OU. Solv. I). R, 0.76. 0.70. O-117 (t -0le;lndrosc 

0.76. I,-dlginose 0.74. I,-glucose 030. gentioblohc 0.07. Sol\. 31. 
Quantitative cutimation ofglucose nils conduitcd ii\ abt-r\c and 
gave 2.0 mol. Enqmatic hydrolysis: Id (300 mg) was trcatcd 
with [j-glucosidase and the product extracted with C‘HC‘I,~ 
EtOH (2: 1). The extract was purified through column (Solv. 21. 
lollo~ed by crjstalliTation from MeOH tl,O IO gi\c SO mg 01 
necdies (le). m.p. 15X-161’, [r],, -54.4 I(, o..i) ([M]r, -402 ). 

I I\’ / 111 nm (E IS 100). Quantltatibc dewt-min;iuon or $u- 
cow: I-04 mol. (Found: c’. hl.6: H. 7.0 (‘alcd Ior (‘sH .,O, I 

(monoglucosyl oleandrin): C. 61.8; H, 79”,,). Acctolysis: Id 
acetate was acemlyed and IO mg of needle\ UC‘,-c obtained on 

crqstallizatlon from EtOH. m.p. I92 19.: [ YJ tlS-7 (( 0.4) 
On direct comparison M rth authentic sample 1111 p I hi) [Y / + 
WO 1. it \\;I\ Identified as z-gentiohloss octaaccl:itc. 

D~qrn~\iq<““” /i-cl~'~rriol~ioFl~/-/~-l)-i/i~/lilO\iil‘~ Ir/‘~frriohio\\~/ 

otlomsidc ,4) (2a). The fractions following Id 011 column chro- 
mk~~~-aph~ \Icrc comhmcd and acct~lated ‘The acetate sac 
succc\\ively purified through column u\ins Soi\ i On c~->\t;~l- 

tization from EtOH. 2a acetate was obtained as needles 
(OW5”,‘). m.p 167 I69 Ll], --21.5 (c 0.6). I 1’ i 1 I5 llnl 
(c IOiOO). (Found: C. 5X.4: H. 7.0. C‘i~.H,,,Ol,. H,O rcqulrcc: 

C. 58.2: H. 7.2”;,). On saponification of 2a acetate, amorphous 
2a was obtained; [T],, -%,I’ (c 1.9). UV L 2 I7 ml (t I _ 5(K)). 

Acid hvdrolvsis: 2a (50 mgl was hvdrolvr~~undcr Condition 
2. Dighoxlgcnin and ~rnhLjrodigiio~igenln wcr-c Jctectcd on 
TLC‘. Sugar portion was again rcilu\od ‘iLith I h H,SO, Iilr 
I hr and subJected to PC. R, 0.65. 0.13 (I_-olcandrose 0.69. II- 
diginosc 0.66. I>-digitalose 0.41, I@ucose 0.13. Solv. I). Enry- 
matic hydrolysis: 2a was treated with /i-glucosidase and the 

product was crqstallired from MeOH to gi\e needIcy. mp ?-IO 
715 [~Z] -7(1-O (c 0-S). [iv ; 2 I? nm (t 1’: fdi0). ~5 hich was 
further- ilJdrolb7cd to diplto\igenln Idctccred Ihi TLC.1 ;~nd 

diginosc and glucose under Condition ?. Acetolqais: 2a acetate 
(200 mg) wa\ acetol!rcd. A product MH, pur~ficd through 

column with Solv. 4 and crystallized from EtOH to gl\e 70 mg 
of r-genrlohiilsc l~Ct;lilcetiltc‘ mp I91 I’)? /7/ S~W7 I( 

0.4) 
Ot/o/&dc, (; (2b). The most polar fraction on chromat- 

ograph> of bractIon 3 with Solvent 3 ~a$ further fractionated 
\\Gth Solvenl 2, successiveI>, and the last fraction of the tinal 
column HIS acet!lated. ihe acetate wils purifictl thj-ougll 

column. followed hv cr\stallizatlon Irom EtOH to EiLe nccdlci 
(2h acetate). m.p. %~3X [rjn --22.3 (c W), l_:V i,,,,, 217 
nm (t I3 800). No m.p. depression was obserccd on admiuturc 

wlthauthenticodorosideGacetate(m.p.X:! 23’ [I],, --10X) ) 
Suri-c,!~ for gr~ut~ihrovj~i ~rrrifqocitic. F-ractioii i (h.9 g) M II> 

treatsd I\ ith /I-glucobidasc. and the resulting mi\turc was 
eytractcd with CHCI,. The extract \\as suh,iected to column 
chromatography with Sol\. 1 and then with Sol\. 2. The frac- 

tiona wore examined by TLC. The following glyliides \\crc 
found: monoglilco~idc\ of olcandrin Imaiorl. odorosidc A. 

bot’h samples were in iood aCrecmcnt. Fraction 2 \<ils cr\\tal- 
liTed from MeOH to gi% 3 mgof prisms. m.p. I87 190 NJ m.p, 

depression was oh&cd on ahmixture iith A’“-dehydroa- 
dycrigcnin (m.p. IS? IS-l ), L:n/>mallc hqdl-nl!sl<: A (70 mp) 
wa< treated M lth snail esterasc. The (‘HC‘I, c\lr;rct \ha\ ptii-ilicd 
through column \\lth Solv. 4. folloued b> cr!stalli/ation loom 

McOH to yi\e 2 inp of prism,. mp 218 ‘22 On ml\& fusion 
with adynerin, no m.p. depression sas observed. In mother 

lqunr portion, A”‘-deh~dro~d~ilcr~n \\a~ detected h! ‘rL(‘. 
Acetolysis: f%-Acetate (45 mg) was treated and a product uah 
purified through column. follo\\ed by cr!ctallization from 
F‘tOH to give r-gcntiohiosc octaacctatc (mp. 190 13-l 1. 

.l~,~/~or~.l[,t/qc~~~~~~?r.s- Our thanks arc due to the memhcrs ol the 
C‘cntral Analysis Room of Klushu l_!nlverslty for microanalysis 

and to Mr. M. Nishi of Fukuoka I’nivcrsit! for MS mcasurc- 
mc‘n 1. 
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