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Fig. S1 Optimized structures (bonds in Å) of species for the cycloaddition reaction of CO2 and PO 
catalyzed by IL-Zn(TPP) and the Zn as the catalytic center. 



 

 
Fig. S2 Predicted relative free energy profile and electronic energies (in parentheses) for the 
cycloaddition reaction of CO2 and PO catalyzed by IL-Zn(TPP) and the imidazole as the catalytic 
center. 
 

  

  

ΔG (kcal/mol)

IL-Zn-cp1
2.0
(-8.3)

IL-Zn-ts1
31.1
(18.7)

IL-Zn-cp2
4.0
(-6.2)

IL-Zn-cp3
5.7
(-10.7)

IL-Zn-ts2
14.9
(-3.7)

IL-Zn-cp4
6.9
(-12.7)

IL-Zn-ts3
21.7
(3.2)

IL-Zn-cp5
13.5
(-5.1)

Cat.+PO
0.0
(0.0)

Cat.+CC
-8.0
(-15.8)



 
 

  
Fig. S3 Optimized structures (bonds in Å) of species for the cycloaddition reaction of CO2 and PO 
catalyzed by IL-Zn(TPP) and the imidazole as the catalytic center. 

  

 
 



 
 

 
 

Fig. S4 Optimized structures (bonds in Å) of species for the cycloaddition reaction of CO2 and PO 
catalyzed by IL-Zn(TPP) and the COOH group as the catalytic center. 
 

 

Fig. S5 Predicted relative free energy profile and electronic energies (in parentheses) for the 
cycloaddition reaction of CO2 and PO catalyzed by the metalloporphyrin moiety of COOH-IL-
Zn(TPP). 

ΔG (kcal/mol)

COOH-Zn-cp1
7.0

(-4.5)

COOH-Zn-ts1
28.9

(14.8)

COOH-Zn-cp2
28.2

(19.4)

COOH-Zn-cp3
32.9

(12.7) COOH-Zn-ts2
37.8

(15.5)

COOH-Zn-cp4-Zn
20.6

(-2.7)

COOH-Zn-ts3
33.5

(10.2)

COOH-Zn-cp5
-3.0

(-23.6)
Cat. + PO

0.0
(0.0)

Cat. + CC
-8.0

(-15.8)



  

 

 

 

 

 

 



Fig. S6 Optimized structures (bonds in Å) of species for the catalytic cycloaddition reaction of CO2 
and PO by COOH-IL-Zn(TPP). 

 

 

Fig. S7 Predicted relative free energy profile and electronic energies (in parentheses) for the 
catalytic cycloaddition reaction of CO2 and PO by COOH-IL-Mg(TPP). 

 
 

  

ΔG (kcal/mol)

Mg-COOH-cp1
4.6
(-6.6)

Mg-COOH-ts1
24.4
(11.1)

Mg-COOH-cp2
5.0
(-6.8)

Mg-COOH-cp3
3.0
(-14.3)

Mg-COOH-ts2
8.7
(-11.9)

Mg-COOH-cp4
3.9
(-16.8)

Mg-COOH-ts3
24.3
(3.7)

Mg-COOH-cp5
17.2
(-4.5)

Mg-COOH-ts1-Mg
22.2
(8.3) Mg-COOH-cp2-Mg

21.9
(8.3)

Mg-COOH-cp3-Mg
26.1
(6.4)

Mg-COOH-ts2-Mg
32.2
(0.0)

Mg-COOH-cp4-Mg
13.6
(-8.5)

Mg-COOH-ts3-Mg
27.5
(4.5)

Mg-COOH-cp5-Mg
-7.9
(-28.2)

Cat.+PC
-8.0
(-15.8)

Mg-COOH-cp1-Mg
2.9
(-9.0)

Cat.+PO
0.0
(0.0)



  

 
 

  

  



  

  

 
Fig. S8 Optimized structures (bonds in Å) of species for the catalytic cycloaddition reaction of CO2 
and PO by COOH-IL-Mg(TPP). 

  

  

  



  

  

Fig. S9 Optimized structures (bonds in Å) of species involved in the catalytic cycloaddition reaction 
of CO2 and PO by the IL moiety of IL-Al(Cor). 

 

  

  



  

  

  

  



  

  

Fig. S10 Optimized structures (bonds in Å) of species for the catalytic cycloaddition reaction of 
CO2 and PO by COOH- IL-Al(Cor). 

 

 
Fig. S11 Predicted relative free energy profile and electronic energies (in parentheses) for the 
catalytic cycloaddition reaction of CO2 and PO by the IL moiety of COOH-IL-Al(Cor). 

  
  

  
  

Al-COOH-cp1
3.7

(-7.7)

Al-COOH-ts1
24.5

(11.2)

Al-COOH-cp2
3.8

(-6.7)

Al-COOH-cp3
2.9

(-14.0)

Al-COOH-ts2
7.7

(-11.8)

Al-COOH-cp4
5.0

(-14.6)

Al-COOH-ts3
23.7
(3.7)

Al-COOH-cp5
17.6
(1.1)

ΔG (kcal/mol)

Cat. + PO
0.0

(0.0)
Cat. + CC

-8.0
(-15.8)



  

  

  

  

Fig. S12 Optimized structures (bonds in Å) of species for the catalytic cycloaddition reaction of 
CO2 and PO by the IL moiety of OH- IL-Al(Cor). 

 



 
Fig. S13 Predicted relative free energy profile and electronic energies (in parentheses) for the 
catalytic cycloaddition reaction of CO2 and PO by the IL moiety of OH-IL-Al(Cor). 

 

 

ΔG (kcal/mol)

Al-OH-cp1
6.3

(-4.0)

Al-OH-ts1
32.8

(20.4)

Al-OH-cp2
6.3

(-4.0)

Al-OH-cp3
19.7
(4.1)

Al-OH-ts2
27.1
(1.2)

Al-OH-cp4
3.7

(-13.8)

Al-OH-ts3
22.8
(4.3)

Al-OH-cp5
17.8
(0.0)

Cat. + PO
0.0

(0.0)
Cat. + CC

-8.0
(-15.8)


