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Figure S1. Optimized geometries of pathway 1. 

 

 

P2(E)  

 

 

 

 

P2(T1)  

 

H2 

H2 

C1 

N1 

Cp* 

IIIIr 

Bond length 

Ir–N1       2.091 

Ir–C1       2.062 

Ir–Cp*     1.916 

Ir–H1       1.570 

Ir–H2       1.575          

H1–H2     1.712 

H1 
H2 

IIIIr 
N1 

C1 

O1 

H3 

H4 

O2 

Cp* 

Bond length 

Ir–N1       2.106 

Ir–C1       2.032 

Ir–Cp*     1.868 

Ir–H1       1.678 

Ir–H2       1.711           

H1–H2     0.970 

H2–O1     2.059 

H3–O2     1.676 

H2 
H1 

N1 
IIIIr 

C1 

O1 

H3 

H4 

O2 

Cp* 

Bond length 

Ir–N1       2.109 

Ir–C1       2.033 

Ir–Cp*     1.703 

Ir–H1       1.722 

Ir–H2       0.898           

H1–H2     0.970 

H2–O1     2.295 

H3–O2     1.651 



 

 

P2(IM1)  

 

 

 

P2(T2)  
 

 

 

P2(Pr)  
 

Figure S2. Optimized geometries of pathway 2. 
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Figure S3. Optimized geometries of pathway 3. 
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Figure S4. Optimized geometries of pathway 4. 
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Figure S5. Optimized geometries of pathway 5. 
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Figure S6. Optimized geometries of NAD
+
 oxidation. 
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Figure S7. Optimized geometries of NADH oxidation. 
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Figure S8. Optimized geometries of inhibition of (a) P5(S) and (b) P3(S2)  by NADH. 
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Figure S9. Relative energy profile of IRC path for pathway 3. 
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Figure S10. Relative energy profile of IRC path for the reduction of NAD
+
. 
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Figure S11. Relative energy profile of IRC path for the oxidation of NADH. 

 

 

Table S12. NBO charge on the metal and its first coordination sphere for pathway 1, 

calculated at the level of M06/6-31g* (SDD for Ir) 

 Ir N1 C1 O1 H1 H2 

Compound 2 0.26 -0.27 -0.17 -0.87   

P1(E) 0.30 -0.30 -0.24  0.01 -0.01 

P1(T) 0.27 -0.28 -0.19  0.07 0.03 
P1(Pr) -0.28 -0.20 -0.07  0.24 0.21 

 

Table S13. NBO charges on the metal and its first coordination sphere for pathway 2, 

calculated at the level of M06/6-31g* (SDD for Ir) 

 Ir N1 C1 O1 H1 H2 

P2(E) -0.09 -0.22 -0.09 -1.05 0.25 0.16 

P2(T1) -0.13 -0.22 -0.09 -1.04 0.28 0.17 

P2(I) 0.28 -0.20 -0.07 -1.04 0.28 0.21 

P2(T2) -0.28 -0.21 -0.09 -1.01 0.37 0.2 

P2(Pr) -0.16 -0.19 -0.11 -0.98 0.52 0.08 

 

Table S14. NBO charges on the metal and its first coordination sphere for pathway 3, 

calculated at the level of M06/6-31g* (SDD for Ir) 

 Ir N1 C1 O1 H1 H2 

P3(S) 0.26 -0.23 -0.11 -0.93   

P3(E) 0.27 -0.23 -0.11 -0.93 0.03 -0.03 

P3(T) 0.24 -0.24 -0.11 -1.02 0.37 -0.37 

P3(Pr) -0.18 -0.19 -0.11 -0.98 0.53 0.07 

 



Table S15. NBO charges on the metal and its first coordination sphere for pathway 4, 

calculated at the level of M06/6-31g* (SDD for Ir) 

 Ir N1 C1 O1 H1 H2 

P4(S) 0.26 -0.22 -0.13 -0.93   

P4(E) 0.27 -0.22 -0.13 -0.93 0.05 -0.05 

P4(T) 0.22 -0.24 -0.12 -1.02 0.34 -0.34 
P4(Pr) -0.18 -0.19 -0.11 -0.99 0.53 0.08 

 

Table S16. NBO charges on the metal and its first coordination sphere for pathway 5, 

calculated at the level of M06/6-31g* (SDD for Ir) 

 Ir N1 C1 O1 H1 H2 

P5(S) 0.27 -0.20 -0.11 -0.90   

P5(E) 0.28 -0.20 -0.12 -0.91 0.06 -0.07 

P5(T) 0.24 -0.25 -0.09 -0.94 0.46 -0.46 
P5(Pr) -0.12 -0.19 -0.09 -1.02 0.47 0.11 

 

Table S17. NBO charges on the metal and its first coordination sphere for reduction of 

NAD
+
, calculated at the level of M06/6-31g* (SDD for Ir) 

 Ir N1 C1 H1 C2 H2 

R(E) -0.13 -0.19 -0.10 0.07 -0.09 0.29 

R(T) 0.08 -0.23 -0.14 0.12 -0.28 0.3 
R(P) 0.19 -0.25 -0.16 0.14 -0.36 0.28 

 

Table S18. NBO charges on the metal and its first coordination sphere for oxidation of 

NADH, calculated at the level of M06/6-31g* (SDD for Ir) 

 Ir N1 C1 H1 C2 H2 

O(E) 0.22 -0.26 -0.18 0.16 -0.39 0.29 

O(T) -0.02 -0.23 -0.13 0.08 -0.21 0.32 

O(P) -0.15 -0.19 -0.11 0.06 -0.08 0.30 

 

 


