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1. Synthesis of the imidazole-based ILs 

The imidazole-based ILs was synthesized based on the ion exchange resin 

methods, as reported in literatures with modifications. 1-2 Taking [C2C1im][Lev] as an 

example, 20 mmol [C2C1im][Br] and 45 mL anhydrous ethanol were added in a 100 

mL round-bottomed flask. Upon complete dissolution, 20 mL of anion-exchange resin 

(D201 OH, supplied by Ningbo Zhengguang resin Co., LTD) was added and the 

mixture was stirred at room temperature for 6 hours. Subsequently, the resin was 

separated and washed 3-5 times with total 20 mL anhydrous ethanol in a Bush funnel. 

The obtained [C2C1im][OH] filtrate was concentrated to 50 mL and added with 20 

mmol levulinic acid. The mixture continued to stir at room temperature for 12 hours, 

then the solvents in the mixture were totally removed under vacuum to obtain the final 

[C2C1im][Lev]. 

2. Calculation of green metrics 

“1a” in Table 3 (entry 1) was selected as examples to show how AE, E-factor, CE, 

RME, MI and MP were calculated: 

 

The reaction of 1a (2.5 mmol, 0.2103 g), H2O (5 mmol, 0.09 g) and equivalent 

CO2 (2.5 mmol, 0.044 g) were carried out with the employment of 1 mol% of CuCl 

(0.025 mmol, 0.00247 g) and 1 equiv. of [C2C1im][Lev] (2.5 mmol, 0.5682 g). 2a 

(95%) was obtained. 

 

(1) 

𝐴𝐸 (%) =  
𝑀𝑜𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 × 100

𝑆𝑢𝑚 𝑜𝑓 𝑚𝑜𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡𝑠 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠
 

                =
102.13 × 100

84.12 + 18.02
 

= 100.0 

(2) 

 

𝑀𝐼 =
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑖𝑛 𝑝𝑟𝑜𝑐𝑒𝑠𝑠

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
 



 

 

 =
0.2103 + 0.09 + 0.002474 + 0.5682 + 0.11

0.0025 × 0.95 × 102.13
 

 = 4.04 

 

(3) 

𝐶𝐸 (%) =
𝐶𝑎𝑟𝑏𝑜𝑛 𝑖𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 × 100

𝑇𝑜𝑡𝑎𝑙 𝑐𝑎𝑟𝑏𝑜𝑛 𝑖𝑛 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠
 

=
5 × 0.95 × 2.5

2.5 × 5
× 100 

= 95 

 

(4) 

𝐸 =  
𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒

𝑀𝑎𝑠𝑠 𝑜𝑓 𝑓𝑖𝑛𝑎𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑡
 

= 𝑀𝐼 − 1 

= 3.04 

 

(5) 

𝑀𝐸 (%) =
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 × 100

𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠
 

=
0.0025 × 0.95 × 102.13

0.2103 + 0.09
× 100 

= 80.8 

 

(6) 

𝑀𝑃 (%) =
𝑀𝑎𝑠𝑠 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 × 100

𝑇𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠
 

=
1

𝑀𝐼
× 100 

=
1

4.04
× 100 

= 24.7 

 

 

 



 

 

3.NMR spectra of the products and ionic liquids 

 

1H NMR of 2a 

   

 

13C NMR of 2a 

 

 

 

 

 

 

 

 

 

 

These spectra are matched with the reported publication 3. 

 

 



 

 

1H NMR of 2b 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 2b 

 

 

 

 

 

 

 

 

 

 

These spectra are matched with the reported publication 3. 

 

  



 

 

1H NMR of 2c 

 

 

 

13C NMR of 2c 

 

 

These spectra are matched with the reported publication 3 

 

 

 

 

 



 

 

1H NMR of 2d 

 

 

13C NMR of 2d 

 

 

 

These spectra are matched with the reported publication 3  



 

 

1H NMR of 2e 

 

 

13C NMR of 2e 

 

  



 

 

1H NMR of 2f 

 

 

13C NMR of 2f 

 

These spectra are matched with the reported publication 3  



 

 

1H NMR of 2g 

 

 

13C NMR of 2g 

 

 

These spectra are matched with the reported publication 3 

 

  



 

 

1H NMR of [C2C1im][Lev] 

 

 

13C NMR of [C2C1im][Lev] 
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