Tetrahedron Letters, Vol. 35, No. 50, pp. 9471-9472, 1994
Pergamon Elsevier Science Ltd

Printed in Great Britain
0040-4039/94 $7.0040.00

0040-4039(94)02052-3

An Efficient Conversion of Aromatic Fischer Carbene Complexes into
Methylketones

José Barluenga®, Pablo L. Bernad Jr. and José M. Concelion.
Instituto de Quimica Organometilica “Enicee Moles™, Julidn Claveria /n, Universidad deOviedo, 33071 Oviedo, Spain.

Abstract; Chioromethvilithivm generaged i sitr is used 1o displace the metal from aromatic Fischer carbene complexes yielding, afier
hydrolysis, methyikesones.

Since their initial preparation in the 1960’s, Fischer carbene complexes have become a highly valuable took for synthetically
usefitl transformations' , and they have been used as key intermediates in the total synthesis of natural and pharmacological
products™™®. Thus, they can serve as synthons for a variety of organic fimctional groups sch as esters’, aldehydes’, ethers’ or
methyl vinyl ethers’ . Enol ethers, in particular, can be prepared using diazomethane’ , a highly toxic and hazandous reagent” , or
from phosphorus ytides® , involving tedious efimination of the generated phosphorus derivatives. For these reasons, alternative
procexuses for this transformation are of interest.

On the other hand, we have: previously described the synthetic applications of chloromethylithium® . In the present
commumnication, we report a simple one-pot transformation of arornatic methaxycarbene complexes into aromatic methylketones.

Thus, treatment of arylmethoxycarbene complexes 1 with chloromethylithium generated in sini'® at -78 °C gives, after
hydrolysis, the comesponding methylketone 3 (Scheme 1 and Table).
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Scheme 1. Reagents and conditiorss: i, MeLi / LiBr, -78 °C and then 20°C; i, O, 20 *C.
Table. Conversion of Fischer Carbene Complexes 1 into their corresponding Methylketones 3 with Chloromethyllithium.

Entry M Ar Product' Yield
1 Mo Ph 3a 80
2 Mo 2-Furyl 3b 78
3 Cr Ph 3a 86
4 Cr 2-Furyl 3b 83
3 Cr 2 Thieny! 3 75
6 Cr 4-Methoxyphenyl 3d 80
7 Cr 2-Naphtyl 3e 88

2 Al produxcts were fully chaacierised by spectroscopic methods @R, 'H- and C-NMR. and Mass spactrometry) Isokated yiedd based on the starmg Fischer
carbene complex.



In a typical reaction, to a -78 °C stired solution of metal-carbene complex 1 (3 mmol) and chioroiodomethane (6 mmiol;
0.44 ml) in THF (30 ml) and diethrylether (10 ml) was dropwise added, under nitrogen, methyllithium as a complex with lithium
bromide (6 mmol; 4.0 ml of 1.5 moldm® sokution in diethylether) over a period of 5 min. After stirring at -78 °C for 15 min, the
mixture was allowed to reach room temperature. Then, the reaction was treated with FLO and extracted with diethylether (3 x 10
mi). The combined ethereal layers were filtered over Celite™ and dried (Na;SO,), the solvents were removed, and the resulting
residue distiled to afford the corresponding methylketone 3.

The reaction may be viewed as proceeding by mcleophilic attack by the chloromethyllithium at the electron deficient
carbene carbon to form the intermediate 4 which subsequently undergo spontaneous p-elimination yielding the corresponding
enolether 5. Hydrolysis under the conditions described above of 5 affords the aromatic methylketone 3. (Scheme 2). This
mechanism is supported by the isolating, before hydrolysis, of the enol ethers Sa and Se fiom the carbene complexes 1aand le.
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As expected, the reaction of chioromethyflithium with alkyimethoxycarbene complexes results in abstraction of the acidic
H, to the carbene-carbon atom, thus preventing the formation of alkyl vinyl ethers.

Otherwise, the reaction is very clean (no other products are detected), and general, since ketones 3 can be cbtained fom
aromatic and heteroaromatic cabene complexes of molybdemim and chrommum (see Table).

In conclusion, we befieve that the methodology described in this paper represents a versatile procedure for the direct one-
pot conversion of aromatic Fiseher carbene complexes 1 into methylketones 3, thus constituting a simple and safer altemative to
the use of the toxic diazomethane or phosphorus ylides.

Further studies of the reactivity of chloromethyllithtum with o, B-insaturated Fischer carbene complexes are in progress.

REFERENCES AND NOTES:

1. For reviews on the reactivity of Transition-metal carbene complexes see: a) Wullf W. D. Advarces in Metal-Orgaic
Chemistry, J. A_ L Press Inc.: Greenwich 1989, Vol. 1, pp. 209-393; b) Distz K. H Angew. Chem. Int il Engl. 1984, 23,
587-608; c) Wullf W. D. Congrehensive Orgariic Syrithesis, Pergamon Press: Oxford 1991, vol. 5, pp. 1065-1113; d)
Ditz K. H.; Fischer H.; Hofimann P; Kreissl F.; Schubert U, Weiss K. Trarssifion Metal Carbene Complexes, Verlag
Chemie: Weinheim, 1983,

2.  a)Withdimethylsulfoxide: Casey C. P.,; Burkhardt T. 1.; Bunnell C. A ; Calabrese J. C. ) Am. Chem. Soc. 1977, 99, 2127-

2134; b} with Ce(TV): Casey C. P.; Burkhardt T. J. .J 4m Chem. Soc. 1972, 94, 6543-6544; c) with pyridine N-oxide:

Erker G.; Sonsa F. Orgumormnetallics 1990, 9, 1949-1953; d) with dimethyldioxirane: Lhach A ; Jordi L.; Sanchez-Baeza F..

Ricart S.; Camps F.; Moretd J. M., Tetrahedron Lett. 1992, 33,3021-3022,

With hydrogen bromide: Fischer E. O.; Walz S.; Kreis G.; Kreissl F. R. Chem. Ber. 1977, 110, 1651-1658.

Casey C. P.; Neumann 8. M. J Am. Chem. Soc. 1977, 99, 1651-1652,

Fischer E. O.; Plabst D. Chern. Ber. 1974, 107, 3326-3331.

Casey C. P.; Bertz S. HL; Burkhardt T. I. Tetraedron Lezt 1973, 1421-1424.

Harzapds in the Chemicdl Laboraiory, G. D. Muir ed. Chemical Society, London 1977, pp. 214.

Casey C. P.; Burhkardt T .J Am. Chem. Soc. 1972, 94, 6543-6544.

Barluenga J., Baragaiia B ; Alonso A.; Concelion J. M. . Chem. Conmmin. 1994, 969-970 and references cited therein.

Barluenga J.; Liavona L.; Concelion J. ML; Yus, M. J. Chem. Soc, Perkin Tans | 1991, 297 and references cited therem.

— D @R W

<

(Received in UK 3 October 1994; accepted 14 October 1994)



