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The acyl halides XC,H,COCI (X = H. p-Me. o-MeO, p-MeO, p-CI. p-Br. and p-NO,) are convened into the 
aldehydes XC,H,CHO in 50-84% yield on treatment with trlethylsilane at 120'C in the presenceof a 1 x 10- molar 
proponion of os-[PtCI,(PPh,},]. Cinnarnoyl and n-pentanoyl chloride give the corresponding aldehydes in 65 and 
2m yield, respectively. A mare detafled study using p-methoxybenzoyl chloride has shown that triethyl-p- 
methoxybenzylexysilane is also formed. by further reaction of the aldehyde with the triethylsrlane. The conversion 
of t h ~ s  chloride into aldehyde is also catalysed by cis- [PdCI,(PPh,),]. [RuCI,(PPh,),]. and trans-[lrCI(CO) (PPh,),], 
and, except for catalysis by the iridium complex, the benzvloxvs~lane IS also formed. 

WE recently discussed the reactions between acyl halides, 
RCOCl, and triorganosilanes catalysed by rhodium com- 
plexes, which give the corresponding ketone, RJO, or 
aldehyde, RCHO, or both, depending upon the nature of 
R.l IVe now describe the reaction cataIysed by cis- 
[PtCl,(PRJJ complexes and by some complexes of 
palIaclium, iridium, and ruthenium. 

Calalysis by PPlinuvn Com$lexes.-Reactions between 
the acyl halides, RCOCl, and triethylsilane catalysed by 
cis-[PtCl,(PPh,),] were carried out at 120 "C (bath 
temp.), with the results shown in the Table. For 
Et,SiN : RCOCl ratios of up to 1.5 : 1, the reactions were 
carried on until the v(SiH) band had disappeared, but 
the effective reaction could have been over well before 
this point, and so only large differences in rcaction times 
between closely similar systems can be regarded as 

The reactions between acyI halides, RCOCI, and triethyl- 
silane at 120 O C  (bath temperature) catdysed by cis- 
[PtCl,(PPh,),] in 1.0 x IOa mol ratio 

RCHO, 
R RCOCl : Et,SiIi llh Yicld (%) ' ..-. 

o-MeOC,H, 1 : 1.26 2.0 18 
p-hfeOC,H, 1 : 1.25 4.0 45 
p-?rIeOCaH4 1 : 1.5 5.0 15 
p-MeOC,H, 1 : 2.0 5.0 60 
CeHs f : 1.26 8.0 78 
p-ClC,R, 1 : 2.0 4.5 71 
p-BrC,H, 1 :  1.6 4.0 84 
p-NOzCaH4 1 : 1.5 1.0 78 
p-nfeCJi, I : 1.25 4.0 51 
C@,CI-I=CH 1 : 1.25 6.0 65 
CH,CH, 1 : 1.25 20.0 < 2 
"-CS&I 1 : 1.25 3.0 20 
a Yield of 2.4-dinitrophenylhydrazone before recrystdlizad 

tion. 

significant. In  contrast to the systems catalysed by 
rhodium compIexes, in which no apparent decomposition 
of catalyst occurred until all the acyl halide had been 
removed? some separation of metallic platinum occurred 
in the later stages of the reaction while acyl halide still 
remained. 
Good yields of aldehyde can be obtained, the best being 

the 84% of p-bromobenzaldehyde produccd after 4 h by 
use of a m-BrC,R,COCl: Bt,SiH ratio of I : 1.5. Cinna- 

moyl chloride gave cinnamaldehyde in 65% yield. 
Propionyl chloride did not react, probably becausc its low 
boiling point kept down the temperature of the refluxing 
mixture, but a l ow  yield of aldehyde was obtained from 
n-pentanoyl chloride. In no case was the possible 
ketone formed. 

A significant dependence of the catalytic activity on 
the nature of the phosphine ljgands was revealed by 
variation of x progressively from 0 to 3 in the complexes 
cis-[PtCla(PEt,Phs-$21. With p-methoxyknzoyl 
chloride, triethylsilane, and cis-[PtClz(PEt,Phs-,)z] in 
1 : 1.25 : 1 x mole ratio a t  120 "C, the times for 
disappearance of the v(SiH) band were {x = ) 0, 4 h; 
1,9 h ;  2,29 h; 3, 72 h. 

In the reaction betwcen the acyI chlorides and tricthyl- 
silane in 1 : 1.25 mole ratio the i.r. spectrum showed that 
unchanged chloride often remained after all the triethyl- 
silane had disappeared, indicating that the hydride was 
being consumed in some side reaction. Fractional 
distillation of the product from such a reaction (2 h at 
120 "C) invol~ning +-methoxybenzoyl chloride in larger 
amounts than usual gave the expected aldehyde in 66% 
yield and hiethyl#-methoxybenzyloxysiIane, P-MeOC,- 
H4CH20Sihh, in 27% yield. This latter product is 
formed by hydrosilylation of the initially produced 
aldehyde. This type of reaction catalyscd by rhodium 
and ruthenium complexes is now well establi~hed,5-~ and 
while cis-[PtCl,(PPh,)J is not an effective catalyst for 
the interaction of aldehydes and triethylsilane, because 
it is rapidly decomposed by the hydride, conversion of 
+-methoxybenzaldehyde into trfethyl-fi-mcthoxybenzyl- 
oxysilane did occur in the presence of benzoyl chloride, 
which kept the catalyst in solution. 

The catalytic cycle shown in the Scheme is analogous 
to that suggested for the formation of aldehydes under 
catalysis by trans-[RhCI(CO) (PEtPh.&] ."n keeping 
with proposed steps in the cycle, tram-[Pt(B)Cl(PPh& 
was shown to react with a large excess of P-methoxy- 
benzoyl chloride during 6 h at 120 "C to give cis- 
[PtC1,(PPhs)J in 79% yield; g.1.c. showed that a Iittle 
p-rnethoxybenzaldehyde was produced, but rather more 
anisole, showing that decarbonylation, as observed with 
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