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Summary 

The arenechromium tricarbonyl complexes CsH4R2Cr(C0)3, (R = H, CHMe,), 
obtained from arenes C,H4R2 and Cr(C0)6, react with nucleophiles (Nu = 
CH(CHJ)CN, CH(CH3)C02 -t-Bu), to form adducts which give, after treatment 
with CFBCO,H under carbon monoxide, the substituted cyclohexadienes 
C6H5R2Nu (R = H, CHMe2) and Cr(CO), in good yield. 

The reactivity of arenechromium tricarbonyl complexes towards nucleo- 
philic reagents is well documented [l] . As a synthetic method, the nucleo- 
philic reactions of these complexes suffer from the disadvantage that the 
necessary decomplexation from the metal (in order to give the product V) 
is always brought about by oxidative reactions, which lead to chromium(II1) 
compounds [lb] , unsuitable for complexing further molecules of the substrate 
arene [ 21. We describe below a method in which the decomplexation from 
the metal produces chromium hexacarbonyl, suitable for complexing further 
molecules of the substrate [3]. 

When treated at -70°C with solutions of the lithium salts [ lc] prepared 
from propionitrile or t-butyl propionate [ 41, substrates I led to solutions of 
adducts II (see Scheme l), which were added at -70°C to an excess of tri- 
fluoroacetic acid [ lc] under an atmosphere of carbon monoxide. 

In the case of IIb, use of a 1 bar CO pressure directly gave a mixture of 
dienes IVb in 83% yield, whereas, in the case of IIa, the same reaction condi- 
tions led to isolation of intermediate IIIa [ 5,6] . Transformation of Ha into 
the mixture of dienes IVa was only possible (in 85% yield) at higher CO pres- 
sure (80 bars, room temperature). In both cases the diene mixtures [ 51 were 
separated by chromatography from the chromium hexacarbonyl, produced 
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in 15% yield from Ia and 78% yield from lb, ~xjda~~~~ of the diene mix- 
tures Wa and fVb by dicy~odic~~~o-para-benzo~u~one (DDQ) [Za] gave 
the corresponding arenes Va and Vb in 90 and 70% yields, respectively 153. 
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The diene mixtures IVa and IVb could also be transformed into arenes Va 
and Vb simply by distillation at atmospheric pressure. 

These examples clearly show that substrate arenes which react with 
chromium hexacarbonyl [ 31 to give arenechromium tricarbonyl complexes I, 
can be transformed in good yields into dienes IV or arenes V, with substantial 
recovery of chromium hexacarbonyl, thus allowing a cyclic, if not a catalytic 
process. 

Acknowledgement. The authors thank Centre National de la Recherche 
Scientifique and RhBne-Poulenc Recherches for financial support, and Drs. 
J. Febvay and L. Mordenti for assistance in preliminary experiments. 

References 

(a) R.J. Card and W.S.Trahanowskr.Tetrahedron Lett., (1973) 3323: (b) M.F. Semmelhack, Ann. 
N.Y. Acad. Sci., 296 (1977) 36; (c) M.F. Semmelhack. H.T. Hall. M. Yoehifuii and G. Clark, J. Amer. 
Chem. Sot., 97 (1976) 1247; (d) M.F. Semmelhack, G.R. Clark, J.L. Garcia, J.J. Harrison. Y. 
Thebtaranonth, W. Wolff end A. Yamashita, Tetrahedron, 37 (1981) 3967; (e) M.F. Semmelhack, 
Pure Appl. Chem.. 63 (1981) 2379; (f) J.C. Boutonnet. L. Mordenti. E. Rose, 0. Le Martret and 
G. Precigoux, J. Organomet. Chem., 221 (1981) 147; (g) W.R. Jackson, I.D. Rae, M.G. Wang, 
M.F. Semmeihack and J.N. Garcia, J. Chem. Sot., Chem. Commun., (1982) 1359. 
This problem has been in the mind of several investigators, but no practical solution has previously 
been found; see for example: (a) M.F. Semmelhack. H.T. Hell, R. Farina, M. Yoshifuji. G. Clark, 
T. Bargar, K. Hirotsu and J. Clardy, J. Amer. Chem. Sot., 101 (1979) 3635: (b) G. Carganico, 
P. Del Buttero. S. Maiorana and G. Riccardi, J. Chem. Sot. Chem. Comm., (1978) 989. 
C.A. Mahaffy and P.L. Pauson. Inorg. Synth., 19 (1979) 164. 
Tetrahydrofuran solution for Ia tetrahydrofuran/hexamethylphosphotriamide (l/l) solution for Ib. 
AB the compounds give analyses and spectral data in agreement with the proposed structures. 
Other nitriIechromium pentacarbonyl complexes have been obtained by other methods; see for 
example (a) L. Knoll and W. Wolff, Chem. Ber.. 112 (1979) 2709; (b) M.F. Semmelhack, J.J. 
Harrison and Y. Thebtaranonth. J. Org. Chem.. 44 (1979) 3275. 


