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Table S1 The barrier heights (ΔE, kcal/mol) of ring-opening step for routes 1-3.

Table S2 The barrier heights (ΔE, kcal/mol) of ring-opening step for routes 4-19.

route 1 (HTMPzBr) 15.61

route 2 (HMM3PzBr) 14.46

route 3 (HMM5PzBr) 16.58
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Route Barrier height

route 4 19.09

route 5 22.81

route 6 13.41

route 7 16.29

route 8 32.10

route 9 17.23

route 10 17.85

route 11 19.38

route 12 15.80

route 13 16.95

route 14 19.39

route 15 14.99

route 16 15.92

route 17 (HTMPzBr) 8.47

route 18 (HMM3PzBr) 10.60

route 19 (HMM5PzBr) 7.84
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Table S3 The preparation conditions of other ILs.

Entry ILs Reaction conditions

1
40℃, for 15 h.

 remove water, washed with ethyl acetate.

2a
75℃, for 2 days, washed with anhydrous ether, dry 

CH3CN,vacuum drying for 24 h.

3b
60℃, for 4-5 h.

remove water.

4b
60℃, for 4-5 h.

remove water.

5c
S: butyl acetate, reflux for 24 h;  

crystallization from benzene.

afrom literature 32. bfrom literature 33. cfrom literature 34
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Table S4.The catalytic performance of other imidazolium ILs

Entry ILs Name Yield/%

1a HMM5PzBr 86.2

2b EMImBr 52.7

3c HEimBr 85.8

4d HTeaBr 34.9

5e NEt4Br 63

aReaction conditions: PO: 100 mmol, catalyst: 1.0 mol%, CO2: 1.5 MPa, Temperature: 
130℃, time: 4.0 h.
bReaction conditions: PO: 71.5 mmol, catalyst: 1.0 mol%, Temperature: 120℃, CO2: 
1.5 MPa, time: 1.5 h from literature 19.
cReaction conditions: PO: 70 mmol, catalyst 1.0 mol%, Temperature: 120 ℃, CO2: 
1.5 MPa, time: 2 h from literature 33.
dReaction conditions: PO: 70 mmol, catalyst 1.0 mol%, Temperature: 120 ℃, CO2: 
1.5 MPa, time: 2 h from literature 33.
eReaction conditions: PO: 14 mmol, catalyst: 1.0 mol %, Temperature: 120 ℃, CO2: 
1.5 MPa, time: 1 h from literature 35.
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Fig. S1. The schematic structures of transition states for the ring-opening step of 

routes 4-17. Bond lengths are in angstroms.


