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Figure S1 Potential energy surface profile for the preferential route of the uncatalyzed

cycloaddition reaction calculated at the M06/6-31+G(d,p) level.



Figure S2 Optimized geometries for the intermediates and transition states involved in

the routes of the cycloaddition reaction catalyzed by ZnBr; or ZnCl,.



Figure S3 Optimized geometries for the intermediates and transition states involved in

the optimal route of the cycloaddition reaction catalyzed by CH (choline chloride).
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Figure S4 Optimized geometries for the intermediates and other transition states
included in routes 1-4 of the cycloaddition reaction catalyzed by Ch*, Br, and
ZnBrCly,. TSm-n (n=2 or 3) denotes the second or third transition state involved in

route m, and m-n (n=a, b, or ¢) denotes the intermediate in route m.



Figure S5 Optimized geometries for some important intermediates and transition
states included in routes 3’ and 4’ of the coupling reaction of CO, with PO catalyzed

by Ch*, Br-, ZnBrCl,", and Ch*.



Figure S6 Optimized geometries for the intermediates and transition states included in

route 5 of the cycloaddition reaction catalyzed by [Ch],[ZnBr,Cl,].



