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Reactions of 1,3-dimethyl-5-iodouracil or 2 4-dimethoxy-5-iodopyrimidine with vinyl acetate
in the presence of a catalytic amount of diacetato-bis (triphenylphosphine) palladium (II) resulted
in good yields of the corresponding 5-vinylpyrimidines. The reactions are viewed as resulting from
regioselective addition of an initially formed 5-pyrimidinyl palladium species to the double bond
of vinyl acetate followed by elimination of a palladium acetate with regeneration of the double
bond and formation of the 5-vinylpyrimidine product.
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Sir:

The demonstration that 5-vinyluracil (1) is incorpor-
ated into deoxynucleic acid of microorganisms, e.g., E.
coli (1,2) and M. capri (2), has stimulated interest in syn-
thetic methods for preparing 5-vinylpyrimidines and a
number of syntheses have been reported (3-7). We now
describe a new and convenient, one-pot synthesis which
involves the palladium catalyzed reaction of a 5-iodopy-
rimidine (e.g., 4 or 5) with vinyl acetate and yields the
corresponding 5-vinylpyrimidine (2 or 3) directly (8). It
is important to note that the present results differ signifi-
cantly from those reported by Heck (9,10) in which pal-
ladium catalyzed arylation of enol acetates yielded pri-
marily arylated enol acetates.
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In the present study. 1,3-dimethyl-5-vinyluracil (2) and
2 4-dimethoxy-5-vinylpyrimidine (3) were prepared in iso-
lated yields of 60 and 58 per cent respectively.  Thus
a mixture consisting of 1.34 g. (5 mmoles) of 1,3-di-
methyl-5-iodouracil (4) (11), 1.0 g. (10 mmoles) of tri-
ethylamine, 0.037 g. (5 1072 mmole) of diacetato-bis (tri-
phenylphosphine) palladium (1I) (12) and 25 ml. of vinyl
acetate was heated in a sealed tube at 100° for 5 hours.
The cooled reaction mixture was partitioned between
chloroform and water and the chloroform soluble portion
was chromatographed on silica gel using dichloromethane
to yield 0.5 g. (60%) of 1,3-dimethyl-5-vinyluracil (2),
m.p. 65°, dec., (13) (recrystallized from hexane) which
exhibited uv A max 237,292 nm; 1H nmr (deuteriochloro-

form): & 3.40, 3.46 (NMes), 5.24, 5.91, 6.49 (ABX sys-

tem, ) =2,11,18 Hz), 7.24 (C-6H) and ms: m/e 166 (M*").
In exactly the same way 2 4-dimethoxy-5-iodopyrimidine

(5) (14) was converted to 2,4-dimethoxy-5-vinylpyrimidine
(3), isolated as a colorless viscous oil in 58% yield. 2,4-
Dimethoxy-5-vinylpyrimidine (3) was characterized by uv
A max 247,280 (sh) nm; 1H nmr (deuteriochloroform):
8§ 4.00, 4.30 (OMes), 5.28, 5.77, 6.65 (ABX system, ] =
2,12,18), 8.28 (C-6H) and ms: m/e 166 (M*").

Mechanistically, it is most convenient to view these
reactions as involving initial formation of a 5-pyrimidinyl-
palladium derivative (6) (8,15) followed by regioselective
syn addition of this organopalladium reagent (6) to vinyl
acetate forming a second nonisolated intermediate @)
which upon loss of palladium acetate regenerates the cat-
alyst and yields the 5-vinylpyrimidine product 2.
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The intermediacy of 7 in which the new carbon-carbon
bond occurs selectively at the olefinic oxygen-bearing car-
bon indicates electronic effects are more important than
This result
parallels closely reactions of 5-pyrimidinyl-palladium com-

steric effects in the adduct forming step.

pounds with cyclic enol ethers which we have reported
recently (15) and contrasts somewhat with earlier work
of Heck (16) in which arylpalladium intermediates pre-
pared from the corresponding aryl mercuric species re-
acted with enol esters, including vinyl acetate, with less
specificity leading to product mixtures.

[t is noteworthy that the two quite different pyrimi-
dinyl species, i.e., 5 which is aromatic and 4 which is a
substituted a, P-unsaturated amide, react similarly and
both result in good yields of essentially a single product.



This suggests that the reaction will prove quite general.
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