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Ahbacl: Tbe hydmiiiooacyhction of ally1 alcohol with fenncem by Wilkioson’s complex produces 
Chydroxy-1-butanoyi fenwene and 3-ferrocenyl-2-methyl-2prgenal after hydrolysis of the resulting Lethines. 

Acylferrocencs are particularly important in the synthesis of alkyl fertocenes and of alkenyl ferrocenes’. 
The major pathway for preparing acylferrocene is Friedel-Crafts acylation’. in which one of limitations is the 
choice of alkyl group of acylchloride due to non-availability of hydroxyalkyl acylchloride. Already new 
synthetic method of acylferrocene through hydroiminoacylation of the terminal olefins with ferrocene- 

carboxaldimine has been reported3. Even poly-butadiene can be used for hydroiminoacylation substrate to 
prepare polymer-supported acylferrocene’. This paper reports hydroiminoacylation of ally1 alcohol with 
ferrocenecarboxaldimine and elucidation of the isomerization and dehydration mechanism for hydroxyalkyl 
acylferrocene during the hydrolysis process. 
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(Scheme 1) a: (PPhJ,RhCl (3) (10mol 5%). toluene, 110°C. 24h. b: (i) 1N HCI aq. sol. 
(ii) extracted by CHCI, (iii) separated by colomn-duomatography 

Ally1 alcohol is a good candidate for hydroiminoacylation substrate because hydroacylation of ally1 
alcohol with ferrocenecarboxaldimine (1) may produce an acylfermcene having a hydroxy group. Compound 
1 (0.33 mmol) reacted with ally1 alcohol (2) (0.66 mmol) at 110°C for 24h in 2 ml toluene under Wilkinson’s 
complex (3) (0.033 mmol: 10 mol% based upon 1) as catalyst (Scheme 1). Without isolation of the resulting 
hydroiminoacylation products, they were hydrolyzed with 1 N HCl aq. solution for 2h to give Chydroxy-l- 
butanoylfetrocene (6) and 3-ferrocenyl-2-methyl-2-propanal (7) in a 77:23 ratio in 72 96 yield after 
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chromatographic isolation5. 
The mechanism can be easily inferred from the above results. ‘Ihe first step must be the formation of the 

rhodium(II1) hydride 9 via C-H bond cleavage of aldiiine 1 by Rh(I) of @scheme 2). 

(Scheme 2) Mechanii for the hydroiminoacylation of 2 with 1 

The hydride insertion into ally1 alcohol gives two hydrometallated complexes as intermediates, 11 and 12, 
according to anti-Markownikoffs rule and Markownikoff’s rule respectively. Reductive-elimination of 11 and 

12 produce two ketimines. 4 and 5. Since these ketimines were hardly isolated as pure forms due to the partial 
hydrolysis during the column-chromatographic isolation, they were hydrolyzed completely by 1N HCl aq. 
solution to give the final products. 6 and 7. While compound 6 is the expected anti-Markownikoffs linear 
alkyl acyferrocene product, 7 is the unexpected hydrolysis product of 5. 
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