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Abstract—g-p-Diginoside and B-D-digitaloside of AlS-dehydroadynerigenin were isolated from the oven
dried leaves of Nerium odorum.

INTRODUCTION

THE LEAVES of Nerium oleander and N. odorum are known to contain many cardioactive
glycosides.! Previously, the authors obtained oleandrin, together with odorosid-4 (digi-
toxigenin g-p-diginoside), adynerin (adynerigenin B-D-diginoside)? and an unknown com-
pound (I) from fresh leaves of N. odorum which had been dried in the oven over 80°.3 A more
polar substance (II), having the same colour reactions asIand similar behaviour to odorosid
H on TLC and column chromatography, was isolated as a minor constituent. This paper
deals with the structural elucidation of I and II as A'®-dehydroadynerigenin glycosides.
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RESULTS AND DISCUSSION

I, m.p. 188-190°, [a]p +71-4°, isolated from the mother liquor from the crystalliza-
tion of oleandrin following column chromatography, gave positive Legal and Kedde
tests. The presence of a double bond system conjugated with an «,f-unsaturated lactone
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ring was suggested by the hypsochromic shift from 267 to 217 nm on oxidation with m-chloro-
perbenzoic acid. After mild hydrolysis, I gave, along with p-diginose, two aglycones. One
of these (III), colourless needles with absorption at 267 nm seemed to be the true aglycone,
the IR spectra of the acetates of both I and III showing no tertiary hydroxyl group. The
second aglycone (IV), obtained as yellow prisms, absorbs at 387 nm, probably due to a
triene system conjugated with the unsaturated lactone ring. Since the MS of III and IV
gave a similar pattern with those of adynerigenin (38-hydroxy-8,148-epoxy-58-carda-
20:22-enolide) and its A3®)14.diene compound (38-hydroxy-5p-carda-8:9; 14:15; 20:22-
trienolide)? (V) with a difference of 2 m.u. III, and IV were assumed to be A'®-dehydro-
adynerigenin and its A%®)-1416.triene compound, respectively.

In order to confirm these structures, I and III were subjected to catalytic hydrogenation.
Whereas A'6-14B-hydroxy cardenolides are known to be reduced to corresponding 178H-
cardenolides,* the physical constants of the reduction products were in good agreement in
all respects with those of adynerin and adynerigenin, respectively. Hence, the structure of
I was elucidated as A!S.dehydroadynerigenin-D-diginoside [38-O-(D-diginosyl)-8,148-
epoxy-5B-carda-16:17; 20.22-dienolide], and its glycosidic linkage was deduced to be
B-form according to the coupling constant of anomeric proton and the Klyne’s rule as
well as the fact that I was reduced to adynerin.

II was obtained from a more polar fraction than I. According to the spectral data, it
appeared that II has the same aglycone as I. On refluxing with 0-05 N hydrochloric acid
for 30min, IIwashydrolyzed partially to IIl and p-digitalose, and is therefore, the b-digitaloside
of AlS.dehydroadynerigenin. The configuration of the sugar-aglycone link was assigned
to the p-form from the molecular rotations of IT and ITI, and NMR data.

Although A'S-cardenolides found from natural sources® have been regarded as artifacts
from the process of extraction and isolation, A*5-dehydroadynerigenin can be obtainedinthe
form of more polar glycosides than I or II in the carefully prepared extracts from fresh
leaves of N. odorum.?

EXPERIMENTAL

TLC was developed on a Kiesel gel G, with CHCI;-MeOH-H,0 (7:3:1, lower),® or hexane-EtOAc (1:3).
PC for sugars was run with toluene-BuOH (1:9) mixture saturated with H,O.” GLC was taken with 1-:5%;
SE30 column at 240° of column temp.

Isolation of 1 and 11. Fresh leaves of N. odorum were dried in the oven at 80°, powdered, and percolated
with MeOH. The percolate was concentrated, diluted with H,O to 50 9; and filtered. The filtrate was extracted
with CsHg and the CgHg extracts were crystalhzed from EtOAc-hexane to give oleandrin. The mother
Iiquor of the crystallization was subjected to column chromatography on silica gel (x50 ~ 100) with
CsHg—acetone (15:1 to 5:1) as an eluting solvent. I was obtained with 15:1 CsHg—acetone elution, prior to
oleandrin, while I was afforded with 5: 1 mixture after elution of odorosid H. Each substance was purified
through successive column chromatography following recrystallization from EtOAc-hexane (for I, yield
0-032%;) or from CgHg~acetone (for 11, 0 0016 %;).

Physical constants of 1. 1: m.p. 188-190°, [2]Z +71:4° in MeOH (c 0-37), [Mlp +367° ((MIp 1 —~[Mlp mt =
—41°, Me-a-D-digmoside: +142° 4+ 3°, Me-g-D-digmoside: —200° - 50°), UV: AMOH 267 nm (e 17 100).
(Found: C, 70-1; H, 8 3. Cs,H,,0 requires: C, 70-0; H, 8 2%). IR: +5B cm~* 3580, 2990, 2920, 1800,
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1750, 1640. MS: (m/e) 514 (M*), NMR: 8 (in CDCl,), 102 (3H, s), 1:20 (3H, ), 1:30 (3H, 4), 2-55
(2H, d), 3-40 (3H, s), 3-67 (1H, m), 4-02 (1H, m), 4-45 (1H, dd, 9Hz, anomeric proton of b-diginose), 4-92
(2H, s), 592 (1H, s), 6:05 (1H, m). Keller-Kiliani test, Legal test, Kedde test and Baljet test were all positive,
Intense vellow colour and yellow fluorescence were observed with SbCl; reagent on TLC plate under
natural- and UV-light, respectively. I-Acetate. m.p. 125-130°, [a)20 +36:4° in E1OH (¢ 0-22), TR: K
em™*! 3000, 2960, 1800, 1780, 1640. No absorption between 4000 and 3000 em~! was observed. MS: (m/fe
556 (M ). I-Epoxide. To 1 (100 mg) in CHCI3, 260 mg of m-chloroperbenzoic acid was added and allowed
io stand overpight at room temp. The muxture was washed with aq. NaHCQ,, and CHCl, was evaporated
in vacuoe. The residue was purified through silica gel column, UV: AMePH 220 nm (¢ 12 600).

Hydrelysis of I. (a) 1 (400 mg) was heated with 20 ml of 0-05 N HCI1-50%; EtOH for 5 min and EtOH
was evaporated in tacuo. The residual mixture was diluted with H,O and the precipitate purified on a
silica gel column with CgHg-acetone (15:1) mixture. Major product was crystallized from dil. EtOH to
give 50 mg of prisms (TIT), m.p. 182-184°, [«]¥ 4+110-2° in MeOH (¢ 0-59), [M]p+408°, UV: Rgﬁ’“ 267 nm
(e 18 900). MS: (mfe) 3702151 (M™*, C,3H;00, requires: 370-2144), 355, 311 {(adynerigenin: 372 (M),
357, 313), IR: »<Bf om~' 3400, 3055, 2950, 1782, 1750, 1733, 1625. NMR: § (in CDCly) 1-15 (3H, s),
1-32 (3H, 5), 2-66 (2H, d), 4-18 (1H, m), 499 (2H, 4), 596 (1H, 5), 6 11 (1H, £). A-I-Acetate, m.p. 195-196°,
[ally +110:4° m MeOH (c 0-50), MS: (mje) 412-2220 (M*, C,sH,,0, requires: 412:2249), IR: +&2 cm—!
3092, 1780, 1750 (sh), 1745, 1720, 1630. (b) I (80 mg) was refluxed with 8 ml of 0-05 N H,S0,-50%, MeOH
for 45 min, and worked up in the usua] manner. IV crystallized to long prisms from dil. E{OH m.p. 192-193°,
[l +367-3° in MeOH (¢ 0-27). UV: %95 387 nm (e 19 800). MS: (m/e) 352-1986 (M *, C23H,s0; requires:
352-2038), 337, 319, 293, 280 (V: 354 (M*), 339, 321, 295, 282). NMR: 4 (in CDCl3) 1-10 (3H, s),
{1-20 (3H, 5), 390 (1H, m), 503 (2H, 5}, 5-80 (1H, s), 6:15 (LH, ), 6-75 (1H, 5). Water layer of the hydrolysis
was used for the detection of sugar after treating in the usual manner. PC: Rinamacse 2:96 (D-diginose: 2-96;
L-oleandrose: 3-27; p-digitalose: 2:23; L-rhamnose: 1-00).

Catalytic hydrogenation of 1. I (100 mg) 1n EtOH) was shaken with 100 mg of Pd-C under H; for 30 min
and the product was crystallized from MeOH to give dihydre-T as prisms, m.p. 218~222°, [«} +12:7° in
MeOH (c 0-20). UV: AESH 217 nm (¢ 12 000). Tt was in good agreement on direct comparison with authentic
adynerin (m.p. 216-219°, [¢]Z +15-0° in MeOH) (m.m.p., IR, TLC, ORD). On hydrogenation of III under
the same condition with that of 1, dihydro-compound was crystallized from MeOH to give prisms, m.p.
247-248°, [a]d) 4-31-3° in MeOH (¢ 0-20), UV: AMeOH 217 nm (e 16 600), and its acetate was obtained in the
usual manner, m.p. 174-175%, [«]% +-27:5° in MeOH (¢ 0 08). Both the dihydro-IM and its acetate were in
good agreement on direct companson with adynerigenin (m.p. 241-243°, [« +36:6°) and its acetate
(m.p. 172-173°), respectively (m.m.p., IR, TLC).

Physical constants of I1. m.p. 234-235°, [«]}2 +81-7° in MeOH (¢ 1-90), (M1 +435° (Mlo.u — Mloun
+27°, Me-e-D-digitalopyranoside +-240°, Me-g-p-digitalopyranoside —100°), UV: AZSH 267 nm (e 14 400).
(Found: C, 67-8; H, 8-0. C3,H,,04 requires: C, 67-9, H, §:0%). NMR: 5 (in CDCI); 1-03 (3H, ), 1-21
(3H, s), 1-35 (3H, d), 2:38 (2H, d), 3-51 (3H, 5), 3-80 (1H, m), 405 (1H, m), 426 (1H, &, 6Hz, anomeric
proton of p-digitalose), 495 (2H, 5), 5-92 (LH, s), 6 08 (LH, m). Intense yellow fluorescence was observed
with SbCly reagent. IH-Acetate. m.p. 173-175°, [a]® -+48° in CHCl; (¢ 0-55). (Found: C, 65-1; H, 7-6.
C34H,460,0.H20 requires: C, 64 7; H, 7-49.). IR : vﬁ?; em ™! 2930, 2840, 1790, 1755, 1630. No absorption
for ~OH was found between 4000 and 3000 cm 1,

Hydrolysis of 11. 11 (20 mg) was refluxed with 5 ml of 0-05 N HCI-50%, MeOH for 30 min, and aglycone
and supar were examined in the usual manner. Although the aglvcone was not crystallized, it was identified
as IV by direct comparison with authentic sample: UV spectrum (AMe%M 385 nm), TLC, and GLC (as tri-
methylsilate) [relative retention time to adynerigenin (R, 19-8 min)]: 1-03; III: 0-95; IV: 1-03; V: 0-86,
Sugar was regarded as p-digitalose (R, 0 35; specimen L-oleandrose: 0-68, D-diginose: 0-66, b-digitalose: 0-35).
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