CATALYTIC CYCLOCARBONYLATION IN
COMPRESSED CARBON DIOXIDE:
SOLUBILITY STUDIES

Banet Osuna, A. M. 2, Moret6 J.M.>*, Ricart S.}, Veciana J.?*, Ventosa N.2

! Homogeneous Catalysis Group
2 Molecular Nanoscience and Organic Materials Department
Institut de Ciéncia de Materials de Barcelona (CSIC), Campus U.A.B., 08193-Bellaterra, Spain.
Phone: 34 935801853, Fax: 34 935805729; contact e-mail: abanet@icmab.es*

Abstract

Among the current interests in organic synthesis are those reactions performing multiple C-C
bond formation, in special when they undergo under catalytic conditions. As yet, its application
has been limited to laboratory scale mainly due to: low yields in organic solvents and difficult
product separation®. In this context, we have been working on the carbonylative cycloaddition
of allyl halides and alkynes in acetone, mediated by nickel®?.

At present there is an increasing interest on the use of compressed fluids (CF), in particular,
supercritical carbon dioxide (scCO;) which is one of the most attractive fluids as an alternative
reaction medium to environmentally unfriendly organic solvents®. Although metal-catalyzed
homogeneous reactions in scCO, would be attractive, the low solubility of many catalysts is
usually a barrier to their use in such processes®. Therefore, the solubility of metal complexes in
scCO; is one of the key factors for determining the feasibility of homogeneous catalysis in
supercritical fluid media. Unfortunately, only a small number of solubility measurements for
metal complexes have been reported up to now.

We present herein a study that aims to a cleaner technology for the catalytic cyclocarbonylation
reaction working with CF as the reaction medium, more specifically using mixtures of CO,-
expanded acetone. The conventional reaction is performed in acetone. For that reason, the
solubility studies of the different components of the reaction have a great deal of interest in
terms of phase behaviour predictions.

The purpose of the solubility experiments is to study the phase behaviour of different binary and
ternary mixtures involved in the cyclocarbonylation reaction which will allow the prediction of
the phase behaviour of a multicomponent mixture.

Preliminary solubility experiments were performed on the different components (catalyst +
reactants) involved in the cyclocarbonylation reaction, both in pure CO, and CO,-expanded
acetone, at 298K and pressures between 6 and 10MPa. So far, the results confirm that both allyl
halides and alkynes are highly soluble in CO,-expanded acetone. The catalyst precursor
solubility is currently under study. The analysis of phases at high-pressure has been carried out
in a variable volume cell with sapphire windows, which allows visual inspection of the number
of phases present.

[1] N. Jeong, S.H. Hwang, Y.W. Lee, J.S. Lim, J. Am. Chem. Soc., 1997, 119, 10549

[2] M.LI. Nadal, J. Bosch, J.M. Vila, G. Klein, S. Ricart, J.M. Moretd, J. Am. Chem. Soc., 2005, 127,
10476.

[3] a) G. Garcia, J.M. Moret6, J. Am. Chem. Soc., 1999, 121, 878; b) G. Garcia-Gomez, J.M. Moreto,
Chemistry, A Eur. J., 2001, 7, 1503; c) G. Garcia-Goémez, J.M. Moretd, Eur. J. Org. Chem., 2001, 1359
[4] a) P.G. Jessop, W. Leitner, Chemical Synthesis using Supercritical Fluids, VCH/Wiley, 1999; b) P.G.
Jessop, T. Ikariya, R. Noyori, Chem. Rev., 1999, 99, 475.

[5] P.G. Jessop, J. Supercrit. Fluids, 2006, 38, 211.

Acknowledgments: We acknowledge the financial support from the Spanish DGI (EMOCIONA project
CTQ2006-06333/BQV), the Marie Curie Research Training Network (SUPERGREENCHEM Contract
no. MRTN-CT-2004-504005).


mailto:abanet@icmab.es*




	Abstract

