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It is known that acyl halides and eldehydes can be decarbonylated by the 

catzlytic action of metallic palladium at 200°, and we have proposed a mecha- 

nism for the decarbonylation reaction'. In an effort to find a more efficiL 

ent decarbonylating agent from a mechanistic viewpoint, we have found that 

chlorotris(triphenylphosphine)rhodium(A), the syntheses and interesting chemi- 

cal reactions of which were recently reported,2r3 was converted into chloro- 

csrbonylbis(triphenylphosphine)rhodium(B) by the reaction with aldehydes even. 

at room temperRturr. By this means, aldehydes were decarbonylated smoothly 

into corresponding paraffins. The reaction can be expressed in the follow- 

ing scheme. 

RCHO + Rhx(Ph3P)3-RR + Rb11(CO)(Ph3P)2 + Ph3P 

A B 

The following illustrates typical decarbonylation reaction. The conplex A 

(2.75~ g.), cinnamaldehyde(l.4OP g.) and toluene(c.276 g., for chromatographic 

determinstion) were mixed in 1C ml of benzene. Slhen the mixture was reflux- 

ed for 15 mjn., the dark red solution turned to yellow snd yellow crystals 

began to seprate. The amount of styrene formed wbs gas chromatographicslly 

,ieterqinnd(C.?3lr g., 77$, bssed on the comi:lex A). The solvent ws removed 
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and ethansl(l0 ml.) was added to ensurs the precipitation of the complex B. 

The complex B was collected by filtration (1.91 g., 93%, m.p. 190-195', 

Infrared spectrum, 1980 cm-l). The reaction conditions and products are 

shown in the Table I. 

TABLZ I. DDXiFZIONILATIOlG OE‘ AIDEHIDES. 

aldehyde solventa T reacti 
temp. 

L 
time 

yield of 
complex I 

% 

productb 
(%) 

C6H5CHO 

C6H5CHO 

C6H5CHO 

CH3CH2HiCH0 

(CH3)2CHX0 

(CH3)2Ch~H0 

C6H5CH+CHo_ 
C6H5CHSCFEHO_ 

C6H5CH=CKH0 

pqlC6HLCH0 

c6H5cr2cFr2cHo 

o-H~6HAC,HO 

80 

77 

92 

65 

23 

40 

65 

53 

'CH2C12 65 

benzene 50 

benzene 50 

toluene 76 

a. When no solvent was used, the reaction was carried out in an excess 
of aldehyde. 

b. Yields were determined by gas chromatography. 

none 

none 

toluene 

benzene 

benzene 

benzene 

benzene 

benzene 

reflux 

room temp. 

reflux 

room temp. 

room temp. 

reflux 

room temp. 

reflux 

room temp. 

reflux 

reflux 

reflux 

5 min. 

2J, hr. 

2 hr. 

2 hr. 

70 hr. 

30 min. 

12 hr. 

15 min. 

e hr. 

3 hr. 

1C min. 

20 min. 

benzene 

benzene 

benzene(83) 

propane 

propane ’ 

propane 

styrene 

styrene(77) 

styrene(60) 

chlorobenzene(85) 

ethylbensene(67) 

phenol(70) 

T 

Thus, this reaction is a very efficient and s.>ecific method of decarbony- 

lation 01: aldehydes under very mild conditions, and seems to be quite useful 

in 0rgsn:tc syntheses. 

Concerning the mechanism of the decc;rbonylation, it is cle:.r t.twt toe 
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reaction is closely related to the formation of hydrocarbonyl complexes of 

noble metals by the reaction of certain noble metal salts with alcohols. 4,5 

In this reaction, it is assumed that, although there is no definite evidence, 

the oxidation of alcohol to aldehyde, followed by the decarbonylation of the 

latter is involved. Recently it was reported that the complex B waa obtain- 

ed by the reaction of rhodium trichloride, triphenylphoaphine and some oxy- 

genated compounds such aa alcohols, dimethylformamide and certain ketonea.6 

It is known that one of the three triphenylphospbines of the complex A is 

reactive due to strong trans effect of triphenylphoaphine and can easily be 

replaced with carbon monoxide or ally1 alcohol to form the complex B. 3 BY 

the present studies, it is now established that decarbonylation of aldehydea 

is possible under very mild conditions to form metal carbonyl complex and 

paraffin. 
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