GLYCOSYLATION OF CARDENOLIDES
I. METHYL ESTER OF STROPHANTHIDIN 38-GALACTOSIDURONIC ACID
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Uronic acid glycosides of cardenolides are considered as possible metabolites of cardiac glycosides
in the organism [1]. »

The synthesis of the methyl ester of strophanthidin galactosiduronic acid (XIV) has been performed
by the Koenigs—Knorr method [2]. The reaction of methyl 2,3,4~tri~O~acetyl-1-bromo-1~deoxy~a-D-
galacturonate [3] with strophanthidin (I) gave a 66.6% yield of methyl strophanthidin 38-0-2',3',4'-tri-O-
acetyl-g-D-galactosiduronate (II), C4.H,Oys, crystals from ethanol with mp 254-255°C (decomp.), [oz]f)2 +28.9
+3° (¢ 0.99; chloroform); AC2HsOH 215 nm (log € 4.18); vKBT 3520 (OH), 1750-1760 (C = O group), 1630
(double bond of a butenolidé?,a)fZZS em™! (C—0~C). NMRn;géctrum of (Il) (CDCl;, ppm): 0.79 (3 H at Cyq, 8),
1.92-2.07 (9 Hin 3 Ac), 3.69 (3 Hin OCHj, s), 4.20 (H at C;,), 4.36 (H at C3, m), 4.65 (Hat Cy, d, J=7 Hz —
B configuration of the glycosidic bond [4]), 4.85 (2 H at C,,, q), 5.05~5.25 (2 H at C, and Cy, m), 5.68 (H at
Cy1, m), and 5.85 (H at C,,, s).

The saponification of the triacetate (II) with a catalytic amount of sodium methoxide in absolute meth-
anol gave two amorphous products (III) and (IV) with R 0.30 and 0.14, respectively [TLC, SiO,, benzene—
chloroform—methanol (5:5:2)]. -

The less polar compound (IT) had [¢]%2 —3.0 +3° (c 1.31; methanol); A%Haglsoﬂ 220 nm (log € 4.33).
The presence in the IR spectrum of an absorption band at 1650 cm™! (CH;0COC =c)and in the NMR spec-
trum (C;D;N) of a signal at 6.41 ppm assigned to a proton on the double bond at C, (d, J=3 Hz) [5] shows
that under the action of CH;ONa a molecule of water is split out from compound (II) [6] with the formation
of methyl strophanthidin SB-O-A“"5'-B—D~galactosiduronate (1), C3yHyeOyy. '
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Compound gV ) is methyl strophanthidin 38-0-3-D-galactosiduronate, C3Hy,0y,, [a]ﬁ—2.6°:t3° (c 1.29;
methanol), Agles H 216 nm (log € 4.20). NMR spectrum (C;D;N): 0.84 (3 Hat Cyy, s), 3.65 (3 H in OCHj, s),
4.15 (H at C,, iaﬁ‘), 5,05 (2 H at Cyy, q), 5.95 (H at Cy, s), 10.15 (H at C,y, s). This is confirmed by the fact
that the acetylation of (IV) with acetic anhydride in pyridine gave a crystalline substance identical with re-
spect to its mp, specific rotation, and R value with compound (II).
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The NMR spectra were taken on a JNM-4H-100 instrument (100 MHz, HMDS, 6, ppm).

When'solutions of compounds (III) and (IV) were introduced into the femoral lymph sac of the frog,
they had activities of 23,300 and 16,600 frog units per gram of preparation, respectively.
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