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Green metrics calculations:

® Atom economy: measure of the amount of starting materials that ends up as useful products.
Molecular Weight (MW) of desired product
X

Y. MW of reactants

100

% atom economy =

® E-factor: measure of the amount of waste produced in a process.

mass of total waste

E — Factor =
mass of desired product

® Carbon efficiency: measure of the amount of carbon atoms in the starting materials that
ends up in the desired product.

Y. mass of C in the desired product

Carh o _ x 100
arbon ef ficiency Y. mass of C of reactants

e Reaction mass efficiency: measure of the efficiency with which reactant mass ends up in the
desired product.

mass of isolated product

Reaction mass ef ficiency = S mass of reactants x 100

® Biobased carbons: measure of the amount of renewable carbon in the final monomer.

Y. biobased atoms of C
Renewable carbons = x 100
Y. total atoms of C

For all the reactions, the work-up procedure is not taken in account. E-factor, C-efficiency and RME are
calculated from experimental results considering the yield given in the articles and they are based on
mass conservation.



Synthesis of soybean methacrylate (SBMA) from oleic soybean oil (Figure
S1)[1]:
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Figure S1: Synthesis of soybean methacrylate (SBMA) from oleic soybean oil.

Step 1:
N- E- C-
Step 1 HOSO | methylethanolamine | NaOCHs | SFHA Yield AE factor | efficiency | RME
MW (g/mol) 884.78 75.07 54.01 | 339.56
Equivalents 1.0 3.9 0.1 3
nb of C per
molecule 57 3 1 21
m (g) 101.45 33.26 0.43
n (mol) 0.115 0.443 0.008
m exp (g) 113.30
n exp (mol) 0.334
0.97 0.864 0.193 0.891 0.838

Ethanolamine could be biobased (produced from the fermentation of L-serine).




Step 2:

C-
Anhydri | DMAP efficie
Step 2 SFHA de (cat) Water SBMA Yield AE E-factor | ncy RME
MW 339.56 154.17 122.17 407.34
(g/mol)
Fquival | 1.0 0.010 1
ents
nb of C 21 8 7 25
m (g) 101.868 | 46.251 0.37 10
n (mol) 0.3 0.3 0.003
M exp 122.202
(8)
n exp
(mol) 0.3
1 0.823 0.297 | 0.862 | 0.823
Total:
C- Renewable
AE E-factor efficiency | RME C
0.711 0.490 0.768 0.690 0.84




Transesterification of high oleic soybean oil (Figure $2)[2]:
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Figure $2: Synthesis of HOSBM by transesterification of high oleic soybean oil.
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NaOH HOSB E- efficie Renew
HOSB | Amide | (cat) THF M Yield AE factor | ncy RME able C
MW
(g/mol | 884.78 | 115.06 | 40 379.31
)
Equiva |4 5 5.8 0.2 3
lents
b of C 57 5 0 23
150.41 | 113.90
m (g) 26 94 15 133.14
n 017 | 099 |0.0375
(mol)
M exp 181.84
(g)
n exp 60.61
(mol)
0.94 0.73 1.19 95.23 0.68 0.87




Green metrics calculation for eugenol (Figure $3)[3]:
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Figure $3: Functionalization of eugenol.
Step 1:
Ethylene C-
carbonat DBN Ethoxy efficienc
Step 1 Eugenol e (cat) eugenol Yield AE E-factor |y RME
MW 164.08 88.02 124.1 208.11
(8/mol)
Equivale |, 4 11 0.003 1
nts
nb of C 10 3 12
m (g) 78.758 | 46.475 | 0.182
n (mol) 0.48 0.528 0.00147
m exp 94.898
(8)
nexp 0.456
(mol)
0.95 0.796 0.322 0.857 0.757




Step 2:

Ethoxy
Methac methac
Ethoxy rylic DCM rylated C-
eugeno | anhydri | Triethyl | (solven | eugeno efficien
Step 2 I de amine t) I Yield AE E-factor | cy RME
MW 208.11 154.17 | 101.12 276.14
(g/mol)
Fquival - 4 1.0 2.2 0.9
ents
nb of C 12 8 6 16
m (g) 93.44 | 76.62 | 109.01 | 200
n(mol) | 0.449 | 0.497 | 1.078
m exp 91.75
(g)
n exp 0.332
(mol)
0.74 0.427 4.221 0.568 0.329
Total:
AE E-factor C-efficiency RME Renewable C
0.34 4.54 0.49 0.25 0.63




Green metrics for ISOMAraw synthesis (Figure S4)[4]:
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Figure $4: Synthesis of ISOMAraw and its purification.
4- DCM C-
Isosorbi | Anhydri | DMAP | (Solven | ISOMA efficien
de de (cat) 1) raw Yield AE E-factor | cy RME
MW 146 106 122 216.4
(g/mol)
Equival | 0.7 0.1 1
ents
nb of C 6 8 7 10.4
m (g) 29.93 14.522 2.562 332.5
n (mol) 0.205 0.137 0.021
m exp 24.843
(g)
n exp 0.1148
(mol)
0.56 0.94 14.28 0.51 0.53
%renewable C (ISOMA) = — 5 X 100 = 60%
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