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PALLADIUM (II) - CATALYZED REARRANGEMENT
OF ALLYLIC ACETATES !

Larry E. Overman *2 and Fredrick M. Knoll

Department of Chemistry, University of California, Irvine, California 92717

We recently reported that mercuric trifluoroacetate was an effective catalyst for equilibrat-
ing carbamic esters of allylic alcohols at room temperature (1 3, X—- NMez) 3,4 Yields were
uniformly high, and side-reactions (elimination, cyclization, and skeletal rearrangement)
occasionally encountered in '"classical" acid-catalyzed methods 5 of transposing allylic oxygen
functionality were not observed. The mercuric trifluoroacetate catalyzed reaction was demon-
strated to be intramolecular, and was suggested to proceed via a cyclization-induced rearrange-
ment pathway (1 52 -3, E'= +HgOCOCF3). 3,4,6 We also noted that other "soft" electrophiles
might behave s;mil;rlyt'. A palladium (II) catalyzed allylic ester rearrangement has been re-
ported by Henry 7, although synthetic exploitations of this observation have not to our knowledge
been recorded. In this letter we report that soluble palladium (II) salts are more effective than
mercuric trifluoroacetate in promoting the rearrangement of allylic esters. In particular, we
report that catalytic amounts of bis(acetonitrile)palladium(II) chloride equilibrates allylic
acetates (1 2 i, X=CH3) at room temperature and in high yield.

0
ng X 0
tet | ool -EY N
Ru/i\é R w — \/\/
2
R R2 [ R2
L 2 3



322 No. 4

Although the N, N-dimethylcarbamic ester of 3, 7-dimethyl-1-octen-3-01 was completely
rearranged within four hours when treated in tetrahydrofuran (THF) with 0.3 equiv of mer-
curic trifluoroacetate, 3 the corresponding acetate 4 was recovered unchanged after 24 hr under
identical conditions. 8 In contrast, treatment of a THF solution of acetate 4 with 0.04 equiv of
bis(acetonitrile) palladium (II) chloride gave within 2 hrs the allylically rea;ranged acetate 5
(99% yield, a 78:22 E:Z mixture, by GLC analysis). Concentration, and bulb-to-bulb distilration
afforded 5 in 88% isolated yield. The results obtained when a representative group of allylic
e 9 The palladium(I) catalyzed re-
arrangement is highly E-stereoselective. Trans-cinnamyl acetate (8) was produced with an iso-

acetates were treated similarly are summarized in Table 1.

meric purity of 98%, and the 78:22 E:Z ratio observed for 5 is unusually high for the formation

of allylic esters of this type. 3,5

Advantages of the mild palladmm (II) catalyzed rearrangement
are well 111ustrated in the high yield conversion of 6 7 since the alcohol corresponding to 6
was reported to yield dienes as major products when allylic rearrang=ment was attempted
under acid-catalyzed solvolytic conditions. The only limitation we have encountered to date are
low conversions with linalyl acetate, which we tentatively atiribute to the formation of diene

palladium(II) complexes.

As a result of the mildness of the reaction conditions, ease of product isolation, and
high yields, the palladium (II) catalyzed allylic acetate rearrangement will likely be the method
of choice for many allylic oxygen interconversions. Details of the mechanism of this catalyzed

rearrangement, and other examples of palladium(II)-catalyzed allylic rearrangements, will be
reported in due course,
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TABLE I, Palladium (II) Catalyzed Allylic Acetate Rearrangements. ?

CONVERSION CONDITIONS YIELD(%)
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