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Reaction of Alkoxythallium(ii1) Compounds of Olefins with Palladium(ir) Chloride.
Evidence of T1-Pd Exchange in Oxymetallates

By Sakae UEMURA,* Kazvuo ZusHi, and Masaya OkANO

(Institute for Chemical Reseavch, Kyoto University, Uji, Kyoto, Japan)

and KATSUHIKO ICHIKAWA
(Depariment of Hydrocarbon Chemistry, Faculty of Engineering, Kyoto University, Kyoto, Japan)

Summary Treatment of alkoxythallates of styrene with
PdCl, in MeOH gave acetophenone or its alkyl acetal
through T1-Pd transmetallation.

TrANSMETALLATION of Hg with Pd was postulated in the
reaction of palladium(i1) chloride with oxymercurials.?»2 We

report the first example of transmetallation of Tl with Pd in
the oxythallates.

After stirring a mixture of equimolar amounts of alkoxy-
thallium(111) compounds of styrene (1) and palladium(ir)
chloride in methanol containing sodium acetate at 65° for
10 min, the precipitated metallic palladium was removed
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and the filtrate was diluted with water and extracted with
benzene. The only detectable organic product was aceto-
phenone (2), the yields of which were 73—939% (R! = Me,
Et, Pri, Bul; R? = Me, Prl) (Scheme 1).

NaOAc
S
MeOH

PhCH(OR1)-CH,TI{OCOR?), + PdCl,

PhCOMe + Pd + T3+

ScHEME 1

In the absence of sodium acetate, (1; R! = R? = Me) gave
both (2) (489, yield) and 1,1-dimethoxy-2-phenylethane
(3) (389%,), whilst in the absence of palladium(11) chloride (3)
(379,) was the only organic product formed, as reported
earlier.* These reactions proceeded very rapidly and the
yield of (2) was not increased by prolonging the reaction
time from 10min to 5 h. A similar reaction using the
mercury analogue of (1; R! = Me, Ac) gave a 70—909%,
yield of (2) in 5 h.

When the filtrate of the reaction mixture was diluted with
benzene or n-pentane and then washed with water, 1,1-
dimethoxy-1-phenylethane [(5): dimethylacetal of (2)] was
obtained instead of (2) in 809, yield [b.p. 98° at 30 Torr;®
7847 (s. 3H), 682 (s. 6H), and 2-80—2-30 (m.5H)].
Similarly the ethyl methyl acetal was obtained from (1;
R = Me) and ethanol solvent. The same treatment of the
reaction mixture of the mercury analogue of (1; R! = Me)
also afforded (5) in good yield. It is reasonable toconsider
that (2) is formed by the hydrolysis of (5) by the water added
and hydrogen chloride which was formed during the
reaction. When this reaction was carried out in MeOD, no
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deuterium incorporation was observed in (5). This fact
could be explained reasonably by Scheme 2.
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(1) (4 ; Z=0Ac or Cl)
J -Pdz”
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Ph—-(‘:——CHg -—_B-?—,—- Ph—(‘Z—CHg
OCH, OCH4
(5)
SCHEME 2.

A reactive oxypalladate (4) formed by TI-Pd exchange,
followed by carbon-palladium bond fission of (4) accom-
panied by hydride shift, affords a carbonium-ion inter-
mediate which can then react with MeOD. A sequence
involving dehydropalladation of (4) giving o-methoxy-
styrene, followed by the addition of MeOD to the double
bond, can be ruled out because of the non-incorporation of
deuterium into (5).

Under similar conditions to those described above, the
reaction of oxythallates of a-methylstyrene and palladium-
(r1) chloride gives the parent olefin (409, yield) and 2,2-
dimethoxy-1-phenylpropane or benzyl methyl ketone (33%),
whilst the use of oxymercurials in such reactions affords only
the parent olefin (649%,) and no ketonic or aldehydic
products.

(Recetved, 9th November 1971; Com. 1942.)
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