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Summary

Allyloxycarbonyl complexes of Pt undergo ready decarboxylation to
give the corresponding w-allylplatinum(II) complexes. The importance of
olefin coordination to a platinum atom in the transition state is suggested.

Acylmetallic complexes are well known to undergo decarbonylation to
give alkylmetal complexes, a process which is of practical importance in many
transition metal-catalyzed organic reactions [1]. On the other hand, very few
studies have been reported of an analogous decarboxylation reaction of
alkoxycarbonyl complexes of metals. For example, it was recently reported [2]
that thermolyses of several alkoxycarbonyl complexes of Nill and PdIl fail
to give any evidence to support the formation of a metal—alkyl bond. We
describe here a new decarboxylation reaction, namely the ready conversion
of allyloxycarbonylplatinum(ﬂ) complexes to the platinum w-allylplatinum(II)
complexes** in which, olefin coordination is thought to play an im- -
portant role in the transition state. »

The reaction of CH, =CR' CH, OH with' [Pi:Cl(PR2 3)2 (CO)] 0104 in the
presence of Na, CO; at room temperature readily afforded -

Pt(COOCH,; CR! =CH, )CI(PR?2;), (I)*** (Ia, R! =H, PR?, =PPh,;Ib, R! —Me, .
PR2; = PPh;;Ic, R! =H, PR?;=PPh; Me; Id, R! =Me, PR?; =PPh;Me). -
Ic and Id could also be prepared from Pt{COOMe)Ci(PPh, Me), and the -
corresponding allylic alcohols in CH, Cl, . The infrared spectra of I showed

two intense absorption bands at around 1640 and 1050 cm™* (nujol mulls)
characteristic of the PtCOOR moiety, although a »(C=C) band may also be
involved in the’ former absorptlon We believe: complexes I have trans square o

* Author to whom correspondence should be addressed. - ’ ; ’
** The formation of a Pt—H bond from [PtCI(PR,), (CO)IBF, and H,o was prevxously
suggested [3] to involve Pt{COOH)CKPR,), as an intermediate.

x> Satisfactory elemental analyses were obtained for all the new complexes.



€86

‘planar conﬁguratlon without any mteractlon between the Cc=C hond and the
platlnum atom since (i) the olefinic ‘proton signals in the NMR spectra of I

in CDCl; showed no couphngs with 195Pt and 'P nuclei, (ii) the phosphme
4methy1 proton sxgnals inIcand Id appeared as clear 1/ 2/ 1 triplets accompanled
by: 1"’51='t‘. satellites, (iii) the »(Pt—Cl) value for Ic (280 cm™1)is rauch the ™ ‘

'same as that for trans-PtMeCl(PPh, Me), . (269 cmt) [4). B
. A decarboxylation of I could be performed in several Ways. Thus Ia and

.Ic were easxly converted to Pt(ﬂ"'Ca Hs )(PR 3 )2 Cl in refluxmg benzene solutmn.
PHCOOCH,CHE==CH,) CIPRY), ——— = Pim“ G+ COp (1)

 PR2 = PPhy and - PPhyMe

Ic also was found to decompose slowly to yield the n-allyl complex in CDCl;
even at.room temperature, but Ib and Id were much more reluctant to undergo
similar decarboxylation. Particularly interesting is the fact that treatment of -
Ia; Ic and Id with an equimolar amount of AgClO, in CH,; Cl, /acetone gave
the corresponding n-allylplatmum(II) complexes much more readily than the
thermm process

\ ‘ ~ AQCIOs I~ N\
Pt(COOCHZCR?«'m'——”‘-CHg)C!(PRa)z ._,E______i.,., Pt-—3y—g&!| CIO,
v . nz / ’,, ) B
+ COy - S q(2)
. R1xH, PR; : F',’F:’h3" i‘cmd“ pF.’i“lee‘} QT:::.Me\, PR;:::‘PPhZMé

Furthermore, addltlon of a catalytic amount of SnClz toa CH; CL, solut:on
of Ia resulted in marked. acceleration of reaction (1)(PR?; =PPhy). Such =
. enhanced reactivities of I by treatment with either AgClO; or SnCl, may be . -
compared with the ready addition of the Pt—H bond of trans-PtHCI(PR3), . .
“to 4 C=C bond of olefins when silver salts [5] or SnCl, [6] used as catalysts.
‘Therole. of these’ catalysts in the olefin inserticn was ascribed to the stabili- -
fzatxon of.an intermediate nvolefm-—'platmum complex through removal of . -
the chlonde hgand by the former catalyst or formation of the SnCI3 hgand Ve
;Wlth lnghly trans actlvatmg ablhty in the latter.case. Consequently, all of L
“our fmdmgs descnbed above seem to be compat:ble with a. transxtlon state m—{ o

‘in reactions (1)'and.(2). -
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PLCOOCH,CR'==CH, ——= | Pi. He >—R 4 COp
’ \\.‘\ c o - -
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A similar cyclic intermediate was proposed prevxously [7 ] in the formation
of r-allylplatinum(IT) complexes and aldehydes from platmum(II) hydrido
complexes and diallyl ethers.
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