
Tetrahedron Letters. Vol. 33, No. 8, pp. 1105-l 108, 1992 

Printed in Great Britain 
W40403Y/Y2 $3.00 + .OO 

Pergamml Press plc 

BASE-DEPENDENT STEREOSELECTIVITY IN REACTIONS OF ACYL LIGAND IN 
PHENYLACETYLIRON COMPLEX ($-C5H5)Fe(CO)(PPh3)(COCH2Ph) 

Zhong-Wu Guo and Al&sander Zamojski’ 

Institute of Organic Chemistry, Polish Academy of Sciences, 
ul. Kasprzaka 44152, 01-224 Warszawa, POLAND 

Summary: Alkylation of the anion 4 is only little stereoselective und leads to mixtures of 

stereoisumeric products SA&9A,B. Proportion qf stereoisomers depends strongly on the base 

employed. Condensation with acetaldehyde or benzaldehyde leads to four stereoisomeric 

products llC-F and 12C-F, proportion of which depends also on the bases 

used.Decomplexation leadr in fhe case of alkylutedproducts to bromides 13, and in the cuse of 

uldolproduct 11 to brontohydrin 14 and epoxides 1.5 and Id. 

Since the first elaboration of the acetyl l&and in acetyliron [($-C,H,)Fe(CO)(PPH,)(COCH,)I(1) via 
reaclions of the anion 2 with many electrophiles t,‘? different kinds of acyl ligands, especially aliphatic acy13, 

ol-alkoxyacety14,5, and+-unsaturated acy16 attached to the ($-C,H,)Fe(CO)(PPh,) moiety were carefully 
studied. Up to now, no research has been reported on reactions ofa-arylacyliron complexes. In view of 

interesting properties of aromatic substituents and because of importance of these ligands in synthetic organic 

chemistry we undertook the study phenylacetyliron complex [(~s-C5H5)Fe(CO)(PPh~)(COCH,Ph)](3)7. This 

research provided new results which substantially expand our knowledge on acyliron complexes. 

Complex 3 forms air-stable, well-shaped orange crystals. X-ray structural investigation of 3* proved 

that the molecule adopts the typical pseudooctahedral arrangement”. 

Deprotonation of 3 with strong bases such as n-butyl lithium, t-butyi lithium, or lithium 

diisopropylamide (LDA)in THF solution at -78” led to a dark-red solution of the enolate 4 which could be 
deuteratcd with deuterium oxide or alkylated with alkyl halides in very good yields (75~97%). The ‘H NMR 

spectra of the products 5-9 obtained showed that both stereoisomers were formed with only little 
stereodiscrimination. The low stereosclectivity was surprizing because alkylation reactions of all 

monosubstituted acyliron complexes studied up to now were highly stcreoselcctive”-e. 

An another and even more interesting observation was that the diastereoisomeric proportions were 

determined by bases employed for deprotonation of 3 (Table I). To the best of our knowledge this is the first 
report on the stereoselcctivity induced just by dil’fercnt achiral bases. 

The proportion ol diasterenisomers was not influenced by the alkylating reagents used. This observation 

suggests that there is no equilibrium between E- and Z-enolatcs 4n and 4b at -78O. A similar result was also 

obtained from the reaction of the enolate with acetone (Table 1). 

The reaction of the lithium enolatc 4 with acetaldehydc or benzafdehyde at -78” led to all four 
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Table 1. Deuteration and alkylation product proportions 
in relation to bases ured for deprotonation 

Electrophile Products Bases and product proportions 

Reaction temp. -78C” LDA t-BuLi n-BuLi 

40 5.4 : 93 1 .o : 2 .4 5 .2 : 1 .o 
Me1 6A : 6B 1 .o : 2 .4 1 .6 : 1 a 6.3 : 1.0 
EtBr 7A : 7B 1 .o : 2 .4 1 5: 1 .o 3 5 : 1 .o 
AllBr SA : 8B 1 .o : I .8 6.4 : 1 .o 
BzlBr 9A : 9B 1 ,!I : 2 3 1 .4: 1 .o 8.2 : 1 .o 
Acetone 10.4 : 10B I .o : 3 .2 6.2 : 1 .o 

diastereoisomeric products, llC-11F (70-W%) and 12C-12F @l-92%), in proportions shown in Tables 2 and 

3. It is evident that bases were again important in determining the product proportions. But the ratios of 

products having the same configuration at or-carbon n!om, (C+D):(E+F), were different from those of the 
alkylation reaclion (Tables 2 and 3). Thcsc rosults pain! al dificrent stereosclectivities involved in alkylation 
and aldol condensation reactions of phenylacetyliron complex. 

Treatment of a THF solution of the lithium cnclate 4 with two equivalents of tin dichloridelO or five 

equivalents of diethylaluminum chloride I1 for one hour at -7gc rcsuitcd in transmetallation characterized by a 
significant lightening of the color of the solution. Addition of of the same aldchydcs to the transmetallatcd 
enolates led to the predominant formation of one s!crcoisomer (Tables 4 and 5). The influence of 

countercations on the formation of products having the same x-carbon atom configuration was even more 

pronounced. 
The stereochemistry of both alkylation and aldoi condensation products 5-12 was deduced from their ‘H 
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Table 2. Product proportions of reaction between lithium 
enolate 4 and acetaldehyde in relation to bases 

Base reaction temp. 11C 11D 11E 11F (11C+11D):(1lEt11F) 
LDA -78°C 1 .o 4.4 5.4 10.8 1 .o : 3 .o 

t -BuLi -78°C I .o 16 .l 7.6 10.6 n-BuLi -78OC 1.0 12.4 4.4 2.3 ; :“o ; ; :: 

Table 3 Product proportions of reaction between lithium 
enolate 4 and benzaldehyde in relation to bases 

Base reaction temp. 12C 12D 12E 12 (12Ct12D):(12E+12F) 
LDA -78% 1 .3 1 .o 5 .5 2 .4 1 .o : 3 .5 
t-BuLi -78O C I .o 2 .4 4 .3 1 .4 1 .o : 1 .7 
n-BuLi -7S0 c 1 .o 3 3 2. .7 1 .l 1 .2 : 1 .o 

Table 4. Product proportion of reaction between 4 and 
acetaldchyde in relation to bases and cations 

Base + cation 11C 1lD 11E 11F (11C+11D):(11E+11F) Major prod. 

LDA + SnClz 5 .2 1.0 2.4 1.2 l. .7 : 1 .o n- BuLi + SnClz 20 .h 7 .l 1 .o 1 .s 9 .9 : 1 .a cc 

LDA t Et AlCl n-BuLi + &AK1 1 .o 0.1 11 ,6 1 .s I .o : 12.5 I .O 0.1 6.4 2.7 1.0 : 8.3 ; 

Table 5, Product proportion of reaction between 4 and 

benzaldehyde in relation to bases and cations 

Base t cation 12C 12D 12E 12F (12Ct12D):(12Et12F) Major prod. 

LDA + SnCl 21 .2 : 1.0 
n-BuLi t Sn I, E 

240 .; 2;; 72; ; ;. 
,c . ,_. 18.5 : 1.0 UD 

LDA + Et AlCl 
n-BuLi +E&AICI i 1: : 

30 .o 2 .3 1 .o : 32.3 
16 .o 6 .l 1 .o : 22.1 EE 

NMR spectra and from X-ray dctcrmination made for lOA” and llC’2. 
Decomplexation of the alkylation products 5 and 8 with N-hromosuccinimide in 

dichloromethane-ethanol (1: 1) so!ution WIS conncctcd with decarbonylation and led !o bromides 13 (R=Me, 

Bzl) as major products (SO-60%). Similar decomplexation of 1PC yielded bromohydrine 14 and epoxides 15 

and 16. Here again, decarbonylation preceded further !ransformations. No products similar to those obtained 

from decomplexation of aliphatic acyl’s4 or alk<~xyacyl- 5,(1 complexes were observed by 500 MHz ‘H NMR 

spectra of the post-reaction mixtures. 
‘The results reported in this paper demonstrated for the first time the dramatic influence of the type of 
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base employed for the deprotonation of the acyl ligand in an acyliron complex on the proportion of 
diastereoisomeric products, the influence of the phcnyl group in cc-position on stereoselectivity of the 

reactions and on the results ofdecomplcxation of the products. 
We thank Drs. J. W. Krajewski and P. Gluzinski for the X-ray structural determinations. ZWG is 

grateful to the Polish-Chinese Scientific Cooperation Program for the stipend. 

References: 

1. N. Aktogu, H. Felkin, and S. G. Davies, J. Chetn. Sm., Chcm. Cotmum., 1982, 1303. 

2. L. S. Liebeskind and M. E. Wclker, Or~anome~ailirs, 1983, 2, 194. 

3. G. J. Baird, A. Bandy, S. G. Davies, and K. Prout, J. Chern. Sot., Chenz. Connmm., 1983, 1202, and 

G. J. Baird and S. G. Davies, .I. Orgnrrnlrtetall. Chcnr., 1983,248, cl. 

4. S. 6. Davies and J. C. Walker, J. Chettz. Six:., Chem. Cotnmun., 1985, 209, and L. S. Liebeskind, R. 

W. Fen& and M. E. Welker, Tetrdzedrm ht. 1985, 26, 3075. 

5. S. G. Davies. D. Middlemiss, A. Naylor, and M. Wills, Tetrahedron Left., 1989, 30, 2971. 

6. Z.-W. Guo and A. Zamojski, Pal. J. Chem., in press, 

7. H. Brunner and E. Schmidt, Angew. Chem., Inl. E@. Ed., 1969, 8, 616. 

li. J. W. Krajewski, P. Gluzinski, A. Zamojski, A. Mishnyov, A. Kemme, and Z.-W. Guo, J. Cryst. 

Spectr. Res., in press. 

9, B. K. Blackburn, S. G. Davies, and M. Whittaker, in 1. Bernal (Ed.) “Stereuchemistry of 

Or~anotnetallic and Inorganic Compa~md.r ‘: Elscvier, Amsterdam, 1989, vol. 3, 141. 

10. L. S. Liebeskind and M. E. Welker, Tewahedrot~ Lell., 1984, 25, 4341. 

11. S. G. Davies, I. M. D&or-Hedgecock. and P. Warner, Tetrahedrotz Leff., 1985, 26, 2125. 

12. J. W. Krajewski, P. Gluzinski, A. Zamojski, and Z.-W. Guo, to be published. 

(Received in UK 25 October 1991) 


