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AIlylatioa of Acyl Halides Adjacent to (q4=Diene)Fe(CO)3 
Fragment with AHylsilanes 

(rl4-Diene)Fe(CW3 complexes having carbonyl group have been shown to be versatile reagents in 

organic synthcsis,t and several synthetic routes to the complexes such as Ftiedel-Craft type acylation~ 

of diene complexes and ~~~y~ acylation3 of 2-stannylated diene complexes have been 

developed. However, (q4-2,4-hexadienoic acid)Fe(CO)j complex and its anaXog have little been 

utilizd because sohmility of these complexes is poor in most organic solvents and transformation of the 

catboxyl group of the complexes into other functional groups is telativcly restricted. In the ccntcxt of a 

program dealing with the use of the (q4-diene)Fe(C!O)3 complexes in organic synthesis, we have found 

a remarkable effect of {~4~ene)Fe(~)~ group on the allylation of acyl halides with alI@lanes. 

Allylation of acyi ha&&s with allylsilanes is an useful method far the preparation of &r_unsaturated 

carbonyl compoundsP In this paper, we wish to report a novel route to (q4-dient)Fe(C0)3 

complexes comaining p,y-unsaturated acyl groups via allylation of acyl halides with allylsilancs. 

R4 

+ SiCCH3)3 

la-f 

To a ~~~ of (~4-~~~~~ic ~~)~~~~3 (1.0 mmoi) in ~c~~~ (20 ml) 

was added oxaiyl chloride (2.0 mmol). The mixture was stirred at r.t, for 3 h. The complex 

dissolved completely and was converted into the acyl chlori& during the procedure. After removal of 

the excess oxalyl chloride and the solvent, dichloromethane (20 ml) was added to the residue. 

~y~~~y~~ (1.2 mmol) was added to the solution at -60 OC. lbe resulting mixture was stir& 

at -60 OC for 3 h and then gradmdly warmed to r.t. AU. compow& were isolated after usual work-up 

by column chromatography on sibca gel.5 several examples of aUylation tWXk!italCshoWnitlTable. 
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The remarkable features of the maction are: 1) Although acyl halii generally lrtact with allylsilanes 

in the presence of Lewis acid as activating agent, the pmsent reaction pmceeds under neutral conditions 

without Lewis acid, indicating that (q4-diene)Fe(C0)3 fragment activates the acyl group for the 

allylation reaction. 2) carbon-carbon bond formation takes place only at ~position of allylsilanes in 

usual fashion. 3) The reaction of sterically hindered allylsilanes such as prenyl-, 2-octenyl- and 

cinnamylttimethylsilanes gave the carnsponding ketones in low yield However, the yields can be 

improved in the presence of AK13 without decomposition of the complexes. 4) This allylation 

reaction provides a route to (q4-diene)Fe(CQ complexes bearing /3,y-unsaturatea =yl @-Jps, and 

1,3-butadienyl ally1 ketones can be obtained via decomplexation of the (r&diene)Fe(Co)~ fragment.6 

5) The iron carbonyl fragment serves as not only activating agent on the allylation reaction but also 

prote&ng magent of 1,3-butadiene group in the xeaction. 

Table. Reaction of Acyl Chlorides with Ally&lanes 

CanplCX All~lSilMe Yield of 
R’ R2 R3 R4 lf %a) 

Complex AllylsihUE 

R’ R2 R3 R4 

Yield of 
l/sbS) 

CH, H H H la 86 CH3 C& H H 

CH, H I-I CM3 lb 87 CH3 C&, H H 

CH3 CH, CH3 H lc 23 

lc 7ob) 
CH3 CSH,, H H 

CH, CH3 CH, H CsH5 H H H 

=3 C&I, H H Id 60 

a) Isolati yields. b) In the presence of Al&. 

Id 8gb) 

le 67 

le 8sb) 

lf 83 

The complexes Id and le consist of 1: 1 mixture of the complexes having R and S configulation at 

the chiral carbon. ‘Ihe reaction of chiml (2S>(q4-2Phexadienoic acid)Fe(cO)37 with cinnamyltrhnetyl- 

siIane and 2-octenyltrimetylsilane was car&d out to give a mixaue of diastn#rm ersinl:lratioineach 

case, indicating no asymmetric induction. 
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