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Abstract :Photolysis of oxygenated acetone solutions of allylsilanes containing small 

amounts of palladium led to a,&ethylenic alcohols, aldehydes or ketones. 

Efficient regiospecific oxidation can be observed when the allylsilane was 

substituted by an arylsulphonyl group. 

The electrophilic substitution of allylsilanes (2) by Pd” salts leads to the 

splitting of the C-Si bond with formation of ~3-allylpalladium complexes (3-6). We have 

shown previously that photolysis of oxygenated solutions of such complexes provided the 

corresponding cx,@ethylenic carbonyl compounds (7,8). Then, it seemed possible to carry 

out the direct oxidation of allylsilanes (reaction A) ; such a transformation would be 

useful considering the limitations of the described methods (9). 

I jOZT = p.Toluenesulphonyl. 
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To test this hypothesis, photolysis CX = 366 nm) of an oxygenated solution of the 

allyltrimethylsilane la in acetone-d6 containing PdCOCOCF3)2 was carried out in a NMR tube : - 
slow formation of propenal 2a and propenol 3 was observed (table, run 1). Irradiation on a - 

preparative scale of a mixture of monosubstituted allylsilanes lb and Ic CIb/lc s 3) produced 
- --- 

alcohols 4 and 5 (415 % 1)Crun 2). In both cases, .- --- the reaction was catalytic in palladium. 
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Recently, we described that allylic photooxidation of alkenes catalyzed by Pd" 

salts (IO) was improved by a sulphonyl substituent at the allylic position (II). For this 

reason, the oxidation of allylsilanes Id-11 bearing such a group was investigated (12). -- 

Compounds Id-lg were selectively converted to the corresponding a,@unsaturated -- 

ketones of aldehydes 2d-2g (13,141 while a mixture of Ih and Ii furnished both ketone 2h -- - - - 

and alcohol 6. Similar irradiation of Tj-11 led only to their slow degradation. -- 

The regiospecific oxidation of compounds Id-Ii can be attributed to the sulphonyl -- 

substituent which induces the oxidation of the allylic position,remote from this electron- 

withdrawing group (8,ll). 

The substitution of allylsulphones by a trimethylsilane group allows allylic 

oxidation of internal olefins and increases strongly the efficiency of this reaction. In 

contrast to '&, the photolysis of I-p.tolylsulphonyL-2--butene in the presence of PdCOCOCF3y2 

and O2 led only to a slow degradation of the starting material. Moreover, oxidation under 

similar conditions of I-p.tolylsulphonyl-2-propene (II) produced a mixture of 2d and the - 

corresponding unsaturated alcohol with a lower turnover number (T-0. Q 4). 

The efficiency of the oxidation of the allylsilanes depends on the nature of the 

catalyst Ccf table) and we found that PdCOCOCF312and PdCL2CCH3CN12 were more efficient 

than PdCOCOCH3)2. Interestingly, decreasing the amount of the catalyst to 1 mol. % resulted 

also in a fair yield in the oxidized compound with a high turnover number (run 7). The use 

of Cu'I as cocatalyst did not change greatly the course of the photolysis (run 13). Although 

Pd" did not generally react with allylsilanes (15) photooxidation of Id in the presence of - 

PdCPPh3j4 afforded small amounts of 2d (run 9). - 

The photoreaction of the allylsilanes described here is very dependent on the 

employed solvent : in using acetonitrile or chloroform instead of acetone, extensive 

degradation of the starting material was observed. This might indicate that the irradiation 

in acetone involves a derivative of the soL'vent which could contribute to the oxidation of 

the ally1 ligand or (and) to the turnover of the catalyst. 

Work is presently in progress to test the efficiency of peroxidic compounds in 

the palladium catalysed oxidation of allylsilanes. 
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Table : Irradiation of allylsilanes in acetone CM~O,Ol),A = 366 nm, pO2 = 1 bar, R-T. 

Catalyst 
Irradiation Conversion 

Oxidation product 

!un allylsilane 
time 

Turnover 

(mol. %) h. % 
yielda 

% 
Correctedb number 

yield 
% 

1 la PdCOCOCF3)2C5) 160 44 3:14 32 
- 

t 

3:traces 3 
- 

.__.____________.________________-_~~~~-~-~~~-- ______-____.____-__-~-~~-~~----~-~-----~ 

2 Ib+IcC 30 7a i : 23 29 
-- 

PdCOCOCF3)2C5) 

5 : 25 32 9,s 
- 

3 PdC12KH3CN)2C5) 30 75 5 : 21 28 
5 20 

: 26 8 
- 

.__.__-__-___-__._____~__-~_~_~-~~~..~~~~~_~~_~-..~_~_~_~-__..~~~_~~~~..~~~~~~~~~~..~~~~-~~. 

4 Id PdCOCOCF3)2C5) 38 100 2d : 95 95 19 - - 

5 Pd CL2CCH3CN)2C5) 40 95 90 95 ia 

6 PdCOCOCH3)3C5) 40 90 60 66 12 

7 Pd C12KH3CN)2U) 

PdCPPh314 (5) j_ 

40 67 58 86 58 

a Pd C12(CH3CN)2(1) 40 a7 43 49 43 

9 40 38 32 a4 6.5 

___.-___________.~-_-_------------- -__________.~______-_--.--------- _---------.S_______. 

t 
10 le PdCOCOCF3)2C10) 94 60 2e : 35 58 3.5 - - 

11 PdCOCOCF3)2C5x2)e 64 a3 61 72 6 

12 Pd C12CCH3CN)2C5) 64 63 47 74 9.5 

13 PdCOCOCF3)2 (5) 24 36 20 55 4 

+ CUCOCOCF~)~CSO) 

___.~_-____-_-___________________________~~~__.____~____~~._________.~_~-_______._______~ 

14 If PdCOCOCF3)2C5) 40 a5 2f : 71 a3 14 - - 

15 Pd C12CCH3CN)2C5) 40 64 58 90 11.5 

_--.--__-_____-_.~-___~--~---~~~-~~----~~~~_~~_.~-~~~_~~~~~.~~~~~~~~~.~~~-~~~~~-~________. 

16 & PdCOCOCF3)2C5) 38 100 2g : 95 95 19 - 
~__.-___________.~___~___________I_____~_~___._______-___._-_______.__-_-__-___.________. 

17 Ih + Ii f PdCOCOCF3)2C5) 63 4. %:I0 25 
-- 

6 : 17 43 
5.5 

18 PdCOCoCF3)2C5) 236 63 2h : 21 33 
a : 27 43 9.5 

19 Pd C12CCH3CN)2C5) 63 29 2h : 8 26 
4 : 17 58 5 

- 

a) Isolated yield based on the quantity of allylsilane introduced in the reactionmedium 
(except for run 1 where the yield was calculated by NMR). b) Corrected yield is based 
on allylsilane consumed. c) Ib/lc 'L 3. d) MesSiClClO mol.%) was added to the reaction -- 
mixture. e) A second batch of catalyst was added after 48h. of irradiation. f)lh/'li~l _- -- 
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