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SYNTHESIS OF (Y$-UNSATURATED ACYL LIGANDS ROUND TO THE 
CHIRAL AUXILIARY 1 (T;’ -CI H, )Fe(CO)(PPh, )] 

Summary 

cis- and trans-a$-unsat,urated acyl complexes of [ (q5 -C,Ii, )Fe(CO)(PPh,)] 
can be prepared via Peterson react.ions whereas the trams complexes can be 
prepared stereoselectively from the corresponding p-hydroxyacyl complexes 
either by cu-silylation and elimination or more conveniently by treatment 
with NaH,Mel. 
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Recently we demonskated that a$-unsaturated acyl complexes of 
[(q’ -C’,H, )Fe( CO)(PPh,, j J undergo tandem stereoselective Michael additions 
and subsequent methylations which result in the stereocontrolled synthesis 
of a- and/or $-substituted acyliron complexes 1 3.1. Thi. \ iyork has subsequently 
been confirmed by Liebekind et al. [ 21 . The remarkable stcreo:onirol cxerkd 
by the chiral iron auxiliary- prompted its to investigate alternative methods of 
synthesis of the starting a,$-unsaturated acyliron complexes. iye describe here 
efficient syntheses of such complexes two c)f which give ti.rr~~s-o,,l-~.rnsatnrated 
acyl complexes stereose!t~l:t,ivel~~ 

We have previously reported that the enolate derived from the u -t.rimethyl- 
silylacetyl complex I, reacts with acetaldehyde in a Peterson reaction to 
generate a 2.‘1 mixture 01’ ihe trms- and cis-cu$-unsaturated acyl caompleses 
2 and 3 [I ] . This methodology is in fact generally applicablti ;o tht: synthesis 
of a$-unsaturated acyl trcjmplexes. In each of the cases a--‘~’ and e-x the 
stereoselectivity changes little wit.1~ complexes 2 and 3 being produced in ratios 
close to 2/l. In the case of pivalaldehyde however fhe Peterson react.ion is 
completely stereospecific ! -100/l ) with only the trcr~.~ complex 2 being 
produced albeit in a somewhat reduced yield compared with the other (bases. 
In each of these reactions the tram and cis isomers 2 and 3 are readily and 
complet,ely separable by co!umn chromatography on activat et1 alu rnina. 
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SCHEME 1. Yields: (a) R = Me 88%; (b) R = Et 77%; (c) R = n-Bu 88%; (d) R = t-Bu 63%; (e) R = Ph 

80%; (f) R = Z-fury1 78%; (g) R = vinyl 68%. All compounds gave satisfactory elemental 

analyses and spectroscopic data. Yields correspond to the sum of the yields of pure iso- 

lated isomers 2 and 3 after separation. 

General experimental procedure. n-Butyllithium (3.7 ml; 5.92 mmol) was 
added to (q5 -C,H,)Fe(CO)(PPh,)(COCH,SiMe,) (1) (3.04 g; 5.78 mmol) 
in THF (80 ml) at -78°C to give a deep red solution. After stirring (-78°C; 
1 h), valeraldehyde (1.2 ml, 11.3 mmol, dried over anhydrous calcium chlo- 
ride) was added and the mixture further stirred (-78°C; 2 h). Removal of sol- 
vent gave an orange oil which was extracted with CH*Cl, (3 X 20 ml) and 
filtered through deactivated alumina (Grade V). Chromatography on deacti- 
vated alumina gave a single orange band eluted with CH2C1, identified as 
2c and 3c in a 3/2 mixture (88%). Rechromatography on active alumina 
(Grade I) gave pure 3c upon elution with 40/60 petrol/Et,0 (l/l) and pure 
2c upon elution with CH, Cl,. 

As an alternative to the above Peterson reactions Liebeskind et al. [3] have 
recently advocated a non-stereospecific synthesis of mixtures of isomers 2 
and 3 from p-hydroxyacyl complexes via acetylation and subsequent base 
promoted elimination. This methodology exhibits operational problems due 
to isomerisation of the product ol,/3-unsaturated complexes to the correspond- 
ing /3,r-isomers under the reaction conditions and also to apparent problems 
in product separatjon. 
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