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Table S1. Transformation of GHS Codes and Pictograms into points

The Global Harmonized System (GHS) Codes and Pictograms

Points for
Symbol Pictogram Name Description assessment
(0-10)
GHS01 Exploding Bomb  Unstable explosives, Explosives, self-reactive substances 5
Explosives and mixtures types A, B, organic peroxides types A,B
Flammable gases cat. 1, aerosols cat. 1, 2, liquids cat. 1, 2,
3,4 and solids cat. 1, 2, self-reactive substances and mixtures
types B, C, D, E, F, pyrophoric liquids and solids,
GHSO02 Flame Flammables combustible solids and liquids, self-heating substances and 8
mixtures, substances and mixtures which in contact with
Physical water emit flammable gases, organic peroxides types B, C,
hazards D, E,
pictograms
GHSO03 Flame QYGI‘ Circle Oxidizing gases, liquidus and solids 3
Oxidizers
GHS04 Gas Cylinder, Compressed gases, liquefied gases, refrigerated liquefied )

Compressed Gases

gases, dissolved gases



Physical and
health
hazards
pictograms

Health
hazards
pictograms

Environmen
tal hazards
pictograms

GHSO05

GHSO06

GHSO07

GHSO08

GHS09

=y
(el

SOO®

Corrosion,
Corrosives

Skull and
Crossbones, Acute
Toxicity

Exclamation Mark,

Irritant

Health Hazard

Environment

Corrosive metals, explosives, flammable gases cat. 2, self-
reactive substances and mixtures type G, organic peroxides
type G, skin corrosion cat. 1A, 1B, 1C, serious eye damage
cat. 1

Acute toxicity cat. 1, 2, 3 (oral, dermal, inhalation)

Acute toxicity (oral, dermal, inhalation) cat. 4, skin
irritation, eye irritation, skin sensitization, specific target
organ toxicity following single exposure (respiratory tract
irritation, narcotic effect)

Respiratory sensitization, germ cell mutagenicity cat. 1A,
1B, 2, carcinogenicity cat. 1A, 1B, 2, reproductive toxicity
cat., 1A, 1B, 2, specific target organ toxicity following
single exposure cat. 1, 2, specific target organ toxicity
following repeated exposure cat. 1, 2, aspiration hazard cat.
1,2

Acute hazards to the aquatic environment cat. 1, chronic
hazards to the aquatic environment cat. 1, 2, environmental
toxicity cat. 1, 2
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Table S2. List of alternatively used compounds for the purposes of chemicals characteristic for benzoic acid and y-valerolactone synthesis.

Original compound Changed compound Given points
CAS No. Name CAS No. Name
Benzoic acid
13845-12-0 dialuminium hexachloride 12042-91-0 dialuminium chloride pentahydroxide 3
950206-91-4 Copper, [1,3-bis[2,6-bis(1- | 578743-87-0 1,3-bis(2,6-diisopropylphenyl)imidazol-2-
methylethyl)phenyl]-1,3-dihydro-2H- ylidene copper(I) chloride 3
imidazol-2-ylidene]iodo-
38609-76-6 3,5-bis(trifluoromethyl)pyridin-2-ol 20857-47-0 3,5-bis(trifluoromethyl)pyridine 21
water acidify; water basify 7732-18-5 water 0
y-Valerolactone
CaLaRuSrOg 471-34-1 + 1312-81- Mixture of: CaCOs;, La,03, Sc,0; and RuO,
8 +12060-08-1 + 3
12036-10-1
SBA-AM-IrTCPP/IrCP/IrTPP 7439-88-5 Iridium + meso-tetraphenylporphyrin
+917-23-7 11
W(OTf) Mixture of tungsten +
trifluoromethanesulfonate anion for 11
7440-33-7 transition metals
ZnAl mixed oxide 1314-13-2 + 1344- Mixture of ZnO i Al,O; 19

28-1




Table S3. Numerical dataset for BA synthesis procedures
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[point] [%] [%] [°C] [MPa] [h] [point] [point] [point]

1 Bz, CO,/DMM/Cat 23 100 88 100 0 48 6 16 26 [1]
2 Bz, CO/TFA/Cat 51 91 100 2 0 20 6 3 16 [2]
3 Bz, CO,/DMI, H,0a, H,Ob/Cat 23 100 85 100 0 24.5 3 28 47 [3]
4 Bz, CO,/-/Cat 23 100 86 10 1.9 12.5 0 3 6 [4]
5 Bz, CO,/Bz/- 23 100 88 50 5.6 18 21 0 11 [5]
6 Bz, CO,/THF/- 23 100 79 92 0 24 21 0 49 [6]
7 Bz, CO,/-/Cat 23 100 61 60 2.9 48 0 6 3 [7]
8 Bz, OCI/CS,, H,0/- 42 59.5 66 4 0 22 21 0 30 [8]
9 Bz, FA/TFA, TFAA/Cat 42 98.4 53 10 0 48 12 3 16 [9]
10 Bz, CO,/H,0/Cat 23 100 20 60 0 12 0 6 0 [10]
11 Bz, CO/-/Cat 51 91 10 2 0 24 0 3 22 [11]
12 Bz, CO/TFA, TFAA/Cat 51 91 45 2 0 20 12 3 13 [12]
13 Bz, CO/HFIP, MeOH, H,0a/Cat 51 91 36 80 0 36 41 24 41 [13]
14 Bz, CO/H,0, AcOH/Cat 51 91 42 110 0 62 11 43 16 [14]
15 Bz, BnOH/ACN/Cat 24 64 57 100 0 12 11 11 16 [15]
16  BalH,O/- 3 53.3 79 0 0 24 0 0 6 [16]
17  BrB, CO,/CPME/- 21 60.7 100 63 0 0.5 11 0 8 [17]
18  Tol/H,0/- 21 48.8 100 63 0.19 3 0 0 27 [18]

Abbreviation: ACN — acetonitrile, AcOH — acetic acid, Bal — benzaldehyde, BnOH - benzyl alcohol, BrB — bromobenzene, Bz — benzene, Cat — catalyst, CO - carbon
monoxide, CO, - carbon dioxide, CPME - cyclopentyl methyl ether, CS, - carbon disulfide, DMI - dimethyl isosorbide, DMM — dimethoxymethane, FA - formic acid, H,O —
water, H,Oa — water acidified H,Ob — water basified, HFIP - 1,1,1,3,3,3-hexafluoro-2-propanol, MeOH — methanol, OCI - oxalyl chloride, TFA - trifluoroacetic acid, TFAA -
trifluoroacetic anhydride, THF — tetrahydrofuran, Tol — toluene




Table S4. Numerical dataset for GVL synthesis procedures
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[point] [%] [%] [°C] [MPa] [h] [point] [point] [point]

1 Lev, H,/DMF/Cat 16 84.7 100 80 0.9 12 21 11 0 [19]
2 Lev, Hy/H20/Cat 16 84.7 100 80 34 5 0 3 0 [20]
3 Lev, TMDS/DCM/Cat 14 0.4 67 5 0 0.33 13 3 0 [21]
4 Lev, FA/H,0/Cat 27 48.1 100 200 0 5 0 24 21 [22]
5 Lev, H,/1,4-DX/Cat 16 84.7 100 180 0 2 21 31 0 [23]
6 Lev, IPA/IPA/Cat 17 42.4 41 120 0 0.008 11 8 0 [24]
7 0o-VL/EMIM TfO/Cat 3 100 88 160 0 10 3 11 0 [25]
8 4-PA/PhCl/Cat 6 100 100 110 0 0.5 19 0 [26]
9 ML, sec-BuOH/sec-BuOH/Cat 14 36 100 130 0 0.5 11 8 0 [27]
10 FuOH, IPA/IPA/Cat 31 45.9 100 60 0 9 11 13 0 [28]
11 1,4-PDO, O,/-/Cat 5 73.5 65 60 0 6 0 3 0 [29]
12 Lev, H,/H,O/Cat 16 84.7 100 10 5.9 13 0 18 0 [30]
13  Lev, FA/H,0/Cat 27 48.1 74 120 1.4 6 0 19 0 [31]

Abbreviation:. DCM - dichloromethane, 1,4-DX - 1,4-dioxane, DMF — dimethylformamide, EMIM TfO - 1-ethyl-3-methylimidazolium
trifluoromethanesulfonate, FA - formic acid, FuOH - furfuryl alcohol, H, — hydrogen, H,O — water, IPA — isopropanol, Lev - levulinic acid, ML - methyl
levulate, O, — oxygen, 4-PA - 4-pentenoic acid, 1,4-PDO - 1,4-pentanodiol, PhCl — chlorobenzene, sec-BuOH - 2-butanol, TMDS — tetramethyldisiloxane, o-
VL - 8-valerolactone
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