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 Efficient capture and utilization of CO2 

was an important environmental and chemical 

research topic. The development of chemical 

methods for activating and converting CO2 to 

methanol, formic acid, cyclic carbonate, and 

urea has received recent attention. Among 

them, cyclic carbonates made from CO2 and 

epoxides have been used as polar aprotic 

solvent, electrolytes for secondary batteries, 

monomers for polymers, and pharmaceutical 

intermediate. 

Various catalytic systems have been 

reported for the coupling reaction of CO2 and 

epoxides [1]. Typical examples are 

homogeneous organometallic compounds 

based on Al, Co, Cr, Cu, Fe, Ni, and so on. 

Many examples of aluminum complexes as 

catalysts for the cycloaddition reaction of CO2 

to epoxides have been reported in the literature 

[2-9].  

Until now, much of the research focused on 

aluminum catalysts for the synthesis of cyclic 

carbonate has been directed toward the 

modification of aromatic chelating ligands 

such as tetradentate salen-based ligands [3-10], 

tetradentate tris(phenolate)amine ligands 

[11,12], tetradentate porphyrin-based  ligands 

[13,14], and bidentate phenolic ligands [15,16]. 

To our best knowledge, dimeric aluminum 

catalysts chelated by bidentate or tridentate 

ligands tethering heteroaromatic substituents 

have never been used as catalysts for cyclic 

carbonate.  
In this symposium, we will report the 

synthesis and characterization of aluminum 

complexes containing the heteroaromatic 

substituents such as furfuryl or 

thiophenemethyl and their use as catalysts for 

cycloaddition reaction of CO2 to epoxides. 

 

   
 

ACKNOWLEDGMENT: This work was 

financially supported by NRF of Korea 

through the Creative Human Resource 

Training Project for Regional Innovation 

(grant number 2014H1C1A1066874). 

 

REFERENCES 
[1] C. Martín, G. Fiorani and A.W. Kleij, ACS 

Catal., 5 (2015) 1353. 

[2] S.H. Kim, D. Ahn, M.J. Go, M.H. Park, M. 

Kim, J. Lee and Y. Kim, Organometallics, 33 

(2014) 2770. 

[3] D.J. Darensbourg and D.R. Billodeaux, Inorg. 

Chem., 44 (2005) 1433. 

[4] W.-M. Ren, Y. Liu and X.-B. Lu, J. Org. 

Chem., 79 (2014) 9771. 

[5] X.-B. Lu, R. He and C.-X. Bai, J. Mol. Catal. A, 

186 (2002) 1. 

[6] M. North and R. Pasquale, Angew. Chem., Int. 

Ed., 48 (2009) 2946. 

[7] D. Tian, B. Liu, Q. Gan, H. Li and D.J. 

Darensbourg, ACS Catal., 2 (2012) 2029. 

[8] J. Melendez, M. North, P. Villuendas and C. 

Young, Dalton Trans., 40 (2011) 3885. 

[9] W. Clegg, R.W. Harrington, M. North and R. 

Pasquale, Chem.-Eur. J., 16 (2010) 6828. 

[10] D. Tian, B. Liu, L. Zhang, X. Wang, W. 

Zhang, L. Han, D.-W. Park, J. Ind. Eng. Chem., 18 

(2012) 1332. 

[11] C.J. Whiteoak, N. Kielland, V. Laserna, F. 

Castro-Gomez, E. Martin, E.C.         -   n, C. 

Bo and A.W. Kleij, Chem.-Eur. J., 20 (2014) 2264. 

[12] C.J. Whiteoak, N. Kielland, V. Laserna, E.C. 

        -   n, E. Martin and A.W. Kleij, J. Am. 

Chem. Soc., 135 (2013) 1228. 

[13] C. Chatterjee and M.H. Chisholm, Inorg. 

Chem., 50 (2011) 4481. 

[14] K. Kasuga, S. Nagao, T. Fukumoto and M. 

Handa, Polyhedron, 15 (1996) 69. 

[15] C.-Y. Li, D.-C. Liu and B.-T. Ko, Dalton 

Trans., 42 (2013) 11488. 

[16] S.A. Lermontov, T.N. V lik khat’k  and V.O. 

Zav l’ kii, R   ian J. G n. Ch m., 72 (2002) 1492. 


