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In the course of our studies of palladium-catalyzed reactions
of enol ethers?™® directed toward the development of new synthetic
routes to C-nucleosides,” we have succeeded in the stabilization
and isolation of a key, palladium-containing reaction intermediate,
the adduct 3% formed by regio- and stereospecific addition of a
1,3-dimethyl-2,4(1 H,3H)-pyrimidinedion-5-ylpalladium(II)
reagent (prepared in situ from the corresponding pyrimidinyl-
mercuric acetate? (1, X = OAc) to 3,4,6-tri-O-acetyl-D-glucal®
(2). The isolation of this adduct (3) in which palladium is ¢
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bonded to an aliphatic carbon backbone bearing a cis 8 hydrogen'?
permits definitive study of the structure and reactions of an or-
ganometallic compound type not previously isolated. In this report,
we describe four separate decomposition reactions of Pd-adduct
3 (i.e., reactions in which the Pd-C bond is ruptured), each of
which yields a single, distinct product. These selective reactions
establish 3 and, by analogy, other Pd adducts of glycals as versatile,
chiral intermediates for use in stereocontrolled synthetic sequences.

The Pd-adduct 3 was prepared by allowing equimolar quantities
of 1, 2, palladium (II) acetate, and 2 equiv of lithium chloride
in acetonitrile to react at room temperature for 3 days followed
by removal of precipitated salts, addition of excess triphenyl-
phosphine, removal of solvent, and purification of the resulting
crude adduct by chromatography over silica gel to yield 3
(35-45%) as a nearly colorless powder, mp 138 °C dec, which
has been stored at room temperature for periods exceeding 2
months with little decomposition. Adduct 3 was characterized
by microanalyses!! and by 'H and 3C nuclear magnetic resonance
(NMR) spectrometry.!?
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Scheme I. Decomposition Reactions of Pd-Adduct 3 under
Selected Conditions?®
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¢ Py = 1,3-dimethyl-2,4-(1H,3H)-pyrimidinedion-5-yl.

Prior to triphenylphosphine addition, the reaction mixture
contained an adduct analogous to 3 in which, presumably, two
ligand sites on palladium are occupied by chloride. Attempts to
purify this adduct resulted in extensive decomposition. A single
triphenylphosphine ligand confers sufficient stability to permit
purification.!> We have studied (by NMR spectrometry and
chromatographic techniques) ligand exchange reactions in which
3 adds successively one and two additional triphenylphosphine
ligands [forming in the latter instance a positively charged pal-
ladium(IT) complex ion]. The reverse exchange process is carried
out readily by using lithium chloride. The adducts which possess
more than one triphenylphosphine ligand lose triphenylphosphine
readily and are correspondingly less stable than 3.

Decomposition of adduct 3 under four distinct controlled re-
action conditions led, in each case, to a single product in essentially
quantitative yield (Scheme I). When adduct 3 in toluene was
heated under reflux for 10 min, the sole product, resulting from
syn elimination of a hydridopalladium species,'®!* was 1,3-di-
methyl-5-(3,4,6-tri-O-acetyl-2-deoxy-a-D-erythro-hex-2-eno-
pyranosyl)-2,4(1H,3H)-pyrimidinedione (4). Treatment of adduct
3 with 6 N hydrochloric acid effected rupture of the cyclic ether
ring (i.e., anti elimination of Pd and alkoxide) to form selectively
the acyclic C-nucleoside (Z)-1,2-dideoxy-1-(1,2,3,4-tetrahydro-
1,3-dimethyl-2,4(1 H,3 H)-dioxo-5-pyrimidinyl)-D-arabino-hex-1-
enitol 3,4,6-triacetate (5).2° Similarly, in the presence of aqueous
sodium bicarbonate, 3 underwent anti elimination of acetate and
palladium to form 5-(4,16-di-O-acetyl-2,3-dideoxy-a-D-erythro-
hex-2-enopyranosyl)-1,3-dimethyl-2,4(1H,3 H)-pyrimidinedione
(6).%5 Finally, when 3 in tetrahydrofuran was shaken for 2 h under
2 atm of hydrogen, the Pd—C bond was ruptured with replacement
of Pd by hydrogen to form the 2-deoxy C-nucleoside 1,3-di-
methyl-5-(3,4,6-tri-O-acetyl-2-deoxy-a-D-arabino-hexo-
pyranosyl)-2,4(1 H,3H)-pyrimidinedione (7).%
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