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Table S1. Examples of green chemistry metrics applied in this work.

Parameter Formula
E
E- Factor _ total weight of all waste generated in technological or industrial process
B per kilogram of a product
Atom E Molecular Weigth of the products
om Economy AE(%) = 2 '9 f p % 100
(AE) Y. Molecular Weigth of the reagents
Atom
AEf = AE(%) X Yield
Efficiency (AEf) J = AE(%) xYie
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Mass Intensity _ Total mass used in a process (in kilogram)
(MI) Mass of final product (in kilogram)
Mass productivi
ty Mass productivity (%) =MI =100
(MP)
Reaction Mass RME = ———
o 1+E,
Efficiency
(RME) where Ew is a value of E-factor based on mass
Atom Ml = mass of the final product % 100
Utilization (AU) total mass of all the substances produced

Solvent and

catalyst f
environmental Y. mass of reaction and postreaction solventsand materials + mass

impact mass of final product
parameter (f)

Table S2. Calculated metrics for the oxidation of ethane to acetic acid.

Solventand
Reaction catalyst
Mass )
E-factor Atom Econ. Mass . Mass Atom environmen
Entry Solvent Catalyst X E-factor . . productivity . L .
theoretical % intensity % Efficiency  utilization%  talimpact
0 (RME) parameter
(f)
1 [ReCly{n*-N,0-C(O)Ph}(PPhs),] 0.4 20.8 20.0 444.4 0.2 4.6 100.0 3403.3
2 [ReCl,{N,C(0)Ph}(Hpz)(PPh;),] 0.5 18.9 20.0 396.8 0.3 5.0 100.0 3035.8
3 [ReCly{N,C(0)Ph}(Hpz),(PPh;)] 0.4 1.9 44.7 58.6 1.7 35.0 96.5 465.9
4 [ReOCl5(PPhs),] 0.4 4.0 44.7 82.7 1.2 20.0 79.1 802.1
5 [ReCl3{HC(pz)3}] 0.2 11.2 20.0 285.6 0.4 8.2 100.0 2200.2
6 [Re0;{-50,C(pz);}] 0.3 1.2 44.7 50.0 2.0 44.5 95.8 402.2
7 TFA [ReCIF{N,C(O)Ph}(Hpz),(PPhs)] 0.2 0.5 44.7 18.9 5.3 66.9 86.0 165.2
8 Na,[Mo0,] 0.1 1.2 20.0 58.0 1.7 45.5 100.0 448.6
9 Nb,O5 0.3 2.5 20.0 158.4 0.6 28.7 100.0 1243.4
10 H4[PM011V040] x 34H20 0.9 1.6 44.7 23.4 4.3 39.1 91.3 187.0
11 H5[PM010V2040] x 32H20 0.8 3.5 44.7 38.4 2.6 22.1 83.7 336.0
12 H6[PMo9V3040] x 34H20 0.8 1.6 44.7 23.9 4.2 38.6 90.8 192.8
13 C24H19CI2NO3PRe 0.1 10.0 44.7 71.7 1.4 9.1 75.7 680.5
14 TFA 0.2 2.7 20.0 90.3 1.1 26.9 100.0 696.8
C,1H3,N,AuCl (1)
15 ACN/H,0 0.2 0.5 20.0 36.5 2.7 66.5 100.0 107.1
16 TFA 0.2 1.9 20.0 71.6 1.4 34.0 100.0 552.6
C,1H3oNAuCl (2)
17 ACN/H,0 0.2 0.7 20.0 41.0 2.4 59.4 100.0 120.1
18 TFA 0.2 4.0 20.0 120.2 0.8 20.1 100.0 927.2
C,1H30N,0AUCI (3)
19 ACN/H,0 0.2 0.8 20.0 42.4 2.4 57.1 100.0 124.3
20 TFA 0.2 2.9 20.0 91.6 1.1 25.9 100.0 705.7
C,7HaaN,AuCl (4)
21 ACN/H,0 0.2 0.8 20.0 42.9 2.3 55.3 100.0 125.8

Table S3. Calculated frequency metrics for the oxidation of ethane to acetic acid.
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Solventand
Reaction catalyst
Atom Atom .
Mass Mass o environmen
. e-factor Economy Mass . . utilization X
Entry Solvent Catalyst Time /h . . . productivity  Efficiency X talimpact
frequency overtime intensity overtime
/% 1% Frequency % frequency
; (RMEF) /% ; parameter
(ft)
1 [ReCl,{n*-N,0-C(O)Ph}(PPhs),] 20 1 1 444 0 0 5 170
2 [ReCl,{N,C(O)Ph}(Hpz)(PPhs),] 20 1 1 397 0 0 5 152
3 [ReCl,{N,C(O)Ph}(Hpz),(PPh;)] 20 0 2 59 2 2 5 23
4 [ReOCl3(PPh3),] 20 0 2 83 1 1 4 40
5 [ReCl3{HC(pz)5}] 20 1 1 286 0 0 5 110
6 [ReO3{-SO5C(pz)3}] 20 0 2 50 2 2 5 20
7 TFA [ReCIF{N,C(O)Ph}(Hpz),(PPhs)] 20 0 2 19 5 3 4 8
8 Na,[Mo0,] 20 0 1 58 2 2 5 22
9 Nb,0s 20 0 1 158 1 1 5 62
10 H4[PM011V040] x 34H20 20 0 2 23 4 2 5 9
11 H5[PM010V2040] x 32H20 20 0 2 38 3 1 4 17
12 H6[PM09V3040] x 34H20 20 0 2 24 4 2 5 10
13 C24H19CI2NO3PRe 20 0 2 72 1 0 4 34
14 TFA 20 0 1 90 1 1 5 35
C,1H3,N,Aucl (1)
15 ACN/H,0 20 0 1 37 3 3 5 5
16 TFA 20 0 1 72 1 2 5 28
Cy1H3oN,AuCl (2)
17 ACN/H,0 20 0 1 41 2 3 5 6
18 TFA 20 0 1 120 1 1 5 46
Cy1H30N,0AUCI (3)
19 ACN/H,0 20 0 1 42 2 3 5 6
20 TFA 20 0 1 92 1 1 5 35
Cy7HaaN,AuCl (4)
21 ACN/H,0 20 0 1 43 2 3 5 6






