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Summary 

Upon mixing equimolar amounts of mesityl~opper(I), CuAr, Ar = 2,4,6- 
~me~ylphenyl and polymeric fo~~dehyde in THF in the presence of 
PPhJ the formaldehyde quickly dissolves. Gas-chromatographic analysis of 
the products after hydrolytic workup reveals the presence of mesityl alcohol, 
ArCH,OH (60% yield), the expected product of direct insertion of formal- 
dehyde into a mesityl-copper bond. When the reaction is carried on for 
several days, 2,4,6-~imethylbenzyl formate and methyl formate are the main 
products. 

Free formaldehyde has been suggested to be formed as a reactive inter- 
mediate in CO hydrogenation catalysed by tr~sition metal complexes f l] . Its 
incorporation into organic fragments may play a key role in the formation of 
multicarbon organic products. While insertion of formaldehyde into a pre- 
existing metal-oxygen and metal-hydrogen bond has been reported [2], to 
the best of our knowledge, there is no example of formaldehyde insertion into 
a metal--carbon bond. 

The recent discovery /3,4] of the stable, isolable ~1coppe~I) derivative, 
mesitylcopper(1) I, CuAr, has led us to observation of the insertion of formal- 
dehyde into a copper-carbon bond. A THF suspension of polymeric formal- 
dehyde quickly reacts with I in the presence of an excess of PPhB to give a 
light yellow solution. Gaschromatographic analysis of the products after 
hydrolysis revealed the presence of mesitylic alcohol, ArCHzOH (60% yield) 
and a small amount of mesityl aldehyde, ArCHO, the expected products 
derived from the copper(I) alkoxide (II) formed via insertion of formaldehyde 
into the copper--carbon bond (eq.1). 
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ArCu+nPPh, + f. (CH20), --t (PPh,),CuOCH,Ar 
n (1) 

(1) (11) 

If the reaction is continued for several days, 2,4,6-trimethylbenzyl formate, 
ArCH,OCHO, and methyl formate are the main products; mesityl aldehyde 
is absent, and only traces of mesityl alcohol can be detected after hydrolytic 
workup. When the reaction was carried out in the presence of an excess of 
polymeric formaldehyde, a stoichiometric amount of ArCHzOCHO and up 
to 4 mmol of methyl formate per mmole of mesitylcopper(1) were obtained. 
The reported reactions were not observed in the absence of PPhB . 

Metal-promoted disproportionation of aldehydes, the Tishchenko reac- 
tion [5], was reported to take place in the presence of t-BuOCu(PR3) [6] 
and (HCuP), (P = p-tolyl,P) [7]. Insertion of the aldehydic C=O group 
into the copperoxygen bond [6] or copper--hydrogen [7] bond was sug- 
gested as the initial step. We suggest, taking account of the identity and the 
sequence of the organic products formed, that in our system insertion into 
Cu-H and Cu-0 bonds follows insertion into the Cu-C bond (Scheme 1). 

CuAi- + Ph3P t KH201n 
(1) 

CH20 
(Ph3P),CuOCH2Ar -----+- (Ph3P),CuOCH20CH,Ar 

II m 

k +Ph PCuH) ,------i ArCHO 3 6 ArCH20CH0 

+ CH,OCHO 

SCHEME 1 

Formation of copper(I)-hydride complexes by a p-hydride shift from inter- 
mediates such as II and III is not uncommon in copper(I)-alkoxide chemistry 
rw - 

A typical experiment was as follows: 2.0 mmol of CuAr and equimolar 
amounts of (CH,O), were mixed under nitrogen with a twofold excess of 
PPh, in 5 ml of THF. After 30 min the formaldehyde had completely dissolved 
and the IR spectrum of the solution showed a strong absorption at 1726 cm-’ 
(v(C0) formate esters). The composition of the products at various times 
was determined by hydrolysis, elution on a silica gel column, followed by a 
gas-chromatographic analysis/mass-spectral analysis with a Hewlett-Packard 
5995A Gas Chromatograph/Mass Spectrometer. 
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