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PURPOSE OF THE ABSTRACT

The utilization of carbon dioxide as a renewable carbon source to prepare valuable chemicals such as organic
carbonates has gained increasing attention over the last decade.[1] However, methods to generate six-membered
heterocycles are scarce and often rely on stoichiometric approaches.[2] In this respect, we have developed a
kinetically controlled cascade process offering convenient access to six-membered cyclic carbonates from
?-epoxy alcohols and CO2. In this transformation, a thermodynamically disfavored 6-membered carbonate
intermediate can be trapped by a kinetically controlled esterification step, thus providing new impetus to access
larger-ring carbonate products (pathway A). [3] Unfortunately, the presence of an ester group also limits the
application of these compounds in ring-opening polymerization (ROP). To solve this problem, we designed more
rigid ?-epoxy alcohols which reduce the potential of the pendent OH group to ring-open the initially formed
carbonate ring. Through this alternative strategy, [4] we successfully developed a direct route towards
6-membered cyclic carbonates via a one-step catalytic process, and explored the reactivity of these bicyclic
heterocycles in ROP (pathway B).



FIGURES

o

O-protection needed JL
via cascade process, stable
not staole w g9 but ROP not possible
[-epoxy alcohol (o] R*)VQAE
o] R I OJLO o
A .l( >
pOH Rﬂ\/k(OH OJLO

i ' R . via epoxide/CO; coupling
M=t (8) Rﬂ\dOR ROP successful

reduced flexibility allows carbonate formation and isolation

FIGURE 1 FIGURE 2
Conceptually novel Catalytic Approaches towards

Larger-Ring Cyclic Carbonates

Figure 1

KEYWORDS

6-membered cyclic carbonates | carbon dioxide | epoxy alcohols | polymer

BIBLIOGRAPHY

[1] @) G. Fiorani, M. Stuck, C. Martin, M. Martinez-Belmonte, E. Martin, E. C. Escudero-Adan, A. W. Kleij,
ChemSusChem 2016, 9, 1304-1311; b) H. Zhou, H. Zhang, S. Mu, W.-Z. Zhang, W.-M. Ren, X.-B. Lu, Green
Chem. 2019, 21, 6335-6341; c) L. Longwitz, J. Steinbauer, A. Spannenberg, T. Werner, ACS Catal. 2018, 8,
665-672.

[2] @) T. M. McGuire, E. M. Lépez-Vidal, G. L. Gregory, A. Buchard, J. CO2 Util. 2018, 27, 283-288; b) A.
Hosseinian, S. Farshbaf, R. Mohammadi, A. Monfaredc, E. Vessally, RSC Adv. 2018, 8, 17976-17988.

[3] C. Qiao, A. Villar-Yanez, J. Sprachmann, B. Limburg, C. Bo, A. W. Kleij, Angew. Chem. Int. Ed. 2020, 59,
18446-18451.

[4] C. Qiao, W.-Y. Shi, A. Brandolese, A. W. Kleij, in preparation.



