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Summary : PtL.~CI2-iron or tin catalysts CL2 = diphenylphosphinobutane, DROP...) are 
found to be highly selective into linear aldehydes during olefin hydroformylation, 
with up to 90% into hydrocinnamaldehyde and 98% into n heptanal from styrene and 
I -hexene, respectively. 

The olefin hydroformylation reaction has been the subject of numerous studies1a2, 

and several transition metal complexes are known to catalyse this reactlon3. Al- 

though the most commonly used catalysts are based on cobalt and rhodium, it has been 

found that PtII-Sn'l combinations were also efficient for this reaction4. 

We describe here the synthesis of new platinum based catalytic systems for which a 

larga enhancement in linear regioselectivity is observed : 

P6zqc1~ 

+ cocatalyst 

RCH=CHg + CO t H2 

PST" 

> RCH(CHO)CH3 t RCH2CH2CHO 

To this end, we have imagined that a 

PtL2C12-Sn system can be provided by 

plexes in an undivided cell according to 

b n 

possible path for the chloride abstraction in 

the electrochemical reduction of PtL2C12 com- 

Cathode PtL2C12 t Ze- -> "PtL2" f 2c1- 

Anode Sn -> Sn* t 2e- 

instead of the use of the SnC12 Lewis acid. 

This process is performed in a glass electrochemical cell, into which are introdu- 

ced successively 20 ml of propylene carbonate and 10 ml of benzene. 64 mg (8.66 10s2 

mol) of Pt(BIOP)C125 are added and the cylindrical electrodes (platinum gauze as the 

cathode and tin or iron foils as the anode) are introduced in the solution. 'fhe elec- 
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trolysis is then performed under controlled cathodic potential (E = -1,75V vs 

Ag/AgCl) in order to reduce the platinum complex, previously shown to be reducible at 

-1.6V according to voltamperomatric studies. After consumption of the required amount 

of electron mole to solubilize the tin or iron cation, the current is stopped '. The 

resulting mixture is then introduced under nitrogen into a stainless steel autoclave, 

as well as the olefin (either styrene 1. 8.66 mmol, or 1-hexene 2, 43.3 mmol). The 

reactor is then pressurized under CO/H2 (1:l) at 1OOatm and heated to 90"C.The re- 

sults are summarized in table 1. 

TABLE 1 : Olefin hydroformylation on Pt(DIOP)C12-Sn or Fe catalysts' 

Run Substrate Cocatalyst Rtiontimel alcane n aldehyde nfb 

(Substrate/ (h) mol % mol 4 ratio 

Catalyst) 

1 1 (100) SnCl2, 2H20 5 22 53.5 2.2 

2 I (100) Sn. e- 7 8 73.5 4 

3 1 (1001 Fe, e- 10 3 80.5 5 

4 1 (100) Fe. em@ 7 0 90 9 

5 2 (500) SnCl2, 2B20 2 20 52 1.9 

6 2 (500) Sn, e- 4 7.2 86.5 57@ 

"Conditions : see text. l/Time required for a 100 % conversion. @Preatreat- 

ment of the electroreduced solution is performed with CO/H2 before introduc- 

tion of the substrate. 'Some isomerization into 2-hexene (4.8 X) was found at 

the end of the reaction. 

Although the activity of these systems is lower than that of PtL2C12-SnC12 cata- 

lysts (entries 1 and 5) I it is remarkable that both the chemoselectivity (the hydroge- 

natian is reduced) as well as the regioselectivity into the linear aldehyde are stron- 

gly enhanced (entry 6, >98% into n aldehyde). Furthermore, it is also shown that pla- 

tinum-iron systems are as effective as the known platinum-tin catalysts, at least in 

terms of regioselectivity during styrene hydroformylation7 (runs 3 and 4). 

As indicated, the reactions were conducted in a benzene-propylene carbonate mixtu- 

re in each case. The choice of propylene carbonate as cosolvent was previously made 

to enhance the conductivity of the solution for the electrolysis, but appears also to 

be critical, Indeed, with the electrogenerated Pt(DIOP)C12/Sn/e- catalysts, the selec- 

tivities during styrene hydroformylation change drastically with the propylene carbo- 

nate/benzene ratio, as shown in table 2. 
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These new results provide further evidence for the usefulness of electrochemistry 

in its application to the synthesis of unusual homogeneous catalytic species 10 , which 

in this case has allowed to find out new Platinum-Iron systems for unprecedented re- 

gioselective hydroformylation of styrene into linear aldehyde. 
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