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Isolation of Stable B-Alkoxyethylpalladium Complexes and the First
Direct Evidence for trans Alkoxypalladation of Ethylene

By Tetsuro Majima and HipEo Kurosawa*

(Department of Petvolewm Chemistry, Osaka University, Suita, Osaka, Japan)

Summary 'H n.m.r. spectra of unusually stable alkoxy-
palladation adducts of ethylene and cis-dideuterioethylene
provided the first direct evidence for stereospecific trans
alkoxypalladation of acyclic olefins.

THE stereochemistry of the oxypalladation of acyclic
olefins has been a matter of great controversy.! We
report here the first direct evidence for #rams alkoxy-

palladation of acyclic olefins based on the 'H n.m.r. analysis.
of alkoxypalladation adducts of ethylene possessing
unusually high thermal stability.

Treatment of [(*-C.H;)Pd(PPhy)L]CIO, (1) (L =
CH,=CH,)? with sodium methoxide in dichloromethane—
methanol at —10°C afforded orange-red crystals of the
first isolable alkoxypalladation adduct of ethylene,
[(7°-CsH;) Pd(PPh,) (CHL,CH,OR)] (2) (R = Me), m.p.
142—144 °C (decomp.); compounds (2) (R = Et, Prn, Prl,
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or But) were prepared similarly. These are fairly stable
in the solid state, and decompose only very slowly when
dissolved in solvents such as benzene and chloroform at
room temperature.
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The 100 ¥Hz *H n.m.r. spectra of (2) in CDCl, at 23 °C
exhibited AA’MM’X multiplets for the two methylene
groups (e.g. for R == Me; PACH, 8 140, J,.,, 9-3Hz, [,
12:3Hz, J',,, 48 Hz,2J 7 5-6 Hz, CH,0 6 3-20, J,,,, 7-5 Hz),
indicating that conformer (2) predominated. The appear-
ance of only a doublet of doublets at & 1-40 (J,;, 4'8 Hz,?
Jer 56 Hz) and a doublet at & 3-20 in the spectrum of
[2H,}-(2) (R = Me), prepared from (1) (L = ¢is—CHD=CHD,
>989, isotopic purity) unambiguously demonstrated that
the methoxypalladation had occurred stereospecifically trans.

Heating a benzene solution of (2) at 80 °C for 2h gave
alkyl vinyl ethers and cyclopentadiene, apparently via
B-hydride elimination as in the decomposition of [(5*~C;H)-
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Pd(PPhy)(Bun)].® Ca. 909% of the total isomeric deuterio-
vinyl ethers obtained from [?H,]-(2) (R = Me or Prl) was
found by 'H n.m.r. spectroscopy to have originated from
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direct cis S-H (or D) elimination with the ratio of (3a): (3b)
= ca. 2:1. It is notable that this apparent isotope effect
for the B-hydride elimination is similar in magnitude to
that? for the 1,2-hydride shift of a 8-hydroxyethylpalladium
complex postulated as an intermediate in the oxidation of
ethylene to acetaldehyde. The ca. 5% of (3c) + (3d),
and traces of (3e) and (3f) also obtained may have been
formed from an intermediate «-alkoxyethylpalladium
analogue of (2) after readdition of the palladium hydride
or deuteride to the vinyl ethers.
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