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Abstract

As the issue of global climate change becomes increasingly pressing, the resource utilization of car-
bon dioxide (COz) has emerged as a research hotspot in the fields of green chemistry and sustaina-
ble development. Among the numerous conversion pathways, the cycloaddition reaction between
CO: and epoxides has attracted significant attention due to its 100% atom economy; the resulting
cyclic carbonates find widespread applications in areas such as lithium-ion battery electrolytes and
green solvents. This paper systematically summarizes the significant progress made in recent years
in the production of cyclic carbonates via the cycloaddition reaction between carbon dioxide and
epoxides.
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Figure 1. General mechanism of the cycloaddition reaction between CO2 and epoxides
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Figure 2. Imidazolium ionic liquid catalyst
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Figure 3. Carboxylic acid ammonium ionic liquid catalyst
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Figure 4. [P4444] [IsoNic] mechanism of catalytic cycloaddition reaction
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Figure 5. [Ch]"[OP]™ catalyzed cycloaddition reaction of CO2 with epoxides
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Figure 6. Cycloaddition reaction of CO2 with epoxides catalyzed by Cr (III) salophen
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Figure 7. Mechanism of the cycloaddition reaction catalyzed by Cr (III) salophen
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Figure 8. MOF-253-0.5Co catalyst
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Figure 9. Mechanism of PC-COF-catalyzed cycloaddition reaction between CO:2 and epoxides
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Figure 10. Cycloaddition reaction of CO2 with epoxides catalyzed by CPIPs
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Cat. Co-Cat Reaction conditions Cat loading (mol%)  Yield (%) TOF (h™")

[VIMEtOH] [Br] — CO2 (1 MPa), 14 h, 120°C 1.3 99.6 38.4

[Ch]*[OP] — CO2 (1 MPa), 12 h, 120°C 5 99 1.65

Cr (1IT) salophen TBAB CO2 (0.1 MPa), 24 h,30C 10 92 125

Co?"[] %%, MOF-253 (Al) — COz (1 MPa), 2 h, 120°C 0.1 99 1000
CPIP-A-4 — CO02 (0.1 MPa), 12 h, 30°C 10 97 0.8

B A 77 TBAB  CO: (4 MPa), 0.5 h, 140°C 0.03 53 3180

[P4444] [IsoNic] — CO02 (2 MPa), 2 h, 120C 2 94.9 23.7
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