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General

All reagents and solvents were purchased from Merck-Life Science and used without further purification. Nuclear magnetic
resonance spectra were recorded with a Bruker Avance Ultrashield 400 spectrometer operating at a proton frequency of
400 MHz or a Varian Oxford 500 machine operating at a proton frequency of 500 MHz. The following abbreviations were
used for describing NMR multiplicities: s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet; dd, doublet of doublets. UV-
Visible spectra were recorded with a Jasco V-700 spectrophotometer in the range of 700-200 nm. Flash points were
estimated using T.E.S.T. software?! Version 5.1.2 developed by Environmental Protection Agency (EPA), US. Boiling points at
reduced pressure were determined during vacuum distillation. Melting points were determined using dry ice/acetone cold
bath. Stability tests with bases and p-toluenesulfonic acid monohydrate (p-TsOH-H,0) were performed treating 0.5 mL of
LA-H,H with 0.7 mmol of the proper compound for 24 h at the selected temperature (RT, 50 °C and 100 °C). Stability towards
aqueous acids was evaluated treating 0.5 mL of LA-H,H with 0.5 mL of buffer solution (pH 4.7 acetic acid/acetate) and with
5 puL of HCI 37 %wt, in both cases for 24 h at room temperature. Miscibility was tested by treating 100 uL of LA-H,H with an
equal volume of the desired solvent. Solubility of LA-H,H in aliphatic solvents (n-hexane, cyclohexane and n-heptane) was
determined by *H NMR from corresponding saturated solutions. For chiral solvents, the polarized-light rotation angle of
the neat solvent was recorded with a Jasco P-1020 polarimeter, using a quartz cuvette (1 cm optical path length) at room
temperature. Toxicity prediction was performed using three open-source software: VEGA? (mutagenicity - CAESAR, SARpy,
ISS and KNN models), Toxtree3 (mutagenicity — ISS model; carcinogenicity and mutagenicity — ISS model) and T.E.S.T.?
(mutagenicity — Consensus method).

DOXs synthesis

5-methyl-1,3-dioxolan-4-one (LA-H,H). For the synthesis of LA-H,H the procedure reported by Cairns et al.* has been
followed with some modifications. 45.0 g of DL-lactic acid (0.500 mol), 22.5 g of paraformaldehyde (0.750 mol), 125 mL of
petroleum ether (bp: 40-60 °C), and 1.5 g of p-TsOH-H,0 (0.0075 mol) as a Brgnsted acid catalyst were added in a 500 mL
round-bottom flask equipped with a 25 mL Dean-Stark trap and Allihn condenser. The reaction mixture was refluxed under
vigorous magnetic stirring for 24 h. Then the crude mixture was cooled in an ice bath and treated with 3.0 g of Na,CO3
(0.015 mol) for 30 min. The reaction crude was filtered, and the volatile solvent evaporated under reduced pressure. The
product was isolated by vacuum distillation (8 mbar) at 36-38 °C. The enantiopure solvent was obtained starting from L-(+)-
lactic acid using the same procedure. 'H NMR (500 MHz, CDCl;) 6 5.52 (s, 1H), 5.40 (s, 1H), 4.28 (q, J = 6.8 Hz, 1H), 1.49 (d,
J=6.8 Hz, 3H). 13C NMR (101 MHz, CDCl3) 6 173.62, 93.93, 69.63, 15.82 (Fig. S1).

2,5-dimethyl-1,3-dioxolan-4-one (LA-H,Me). For the synthesis of LA-H,Me the procedure reported by Okada et al.> has
been followed with some modifications. 18.0 g of DL-lactic acid (0.200 mol), 13 mL of paraldehyde (0.100 mol), 260 mL of
petroleum ether (bp: 60—-80 °C) and 1.6 g of Amberlite® IR-120 (H* form) as heterogeneous Brgnsted acid catalyst were
added in a 500 mL round-bottom flask equipped with a 25 mL Dean—Stark trap and Allihn condenser. The mixture was
refluxed under magnetic stirring for 3 h. The crude mixture was cooled to room temperature and filtered to remove the
catalyst. The volatile solvent was removed, and the product was isolated by vacuum distillation (22 mbar) at 54-56 °C. The
product was obtained as cis-trans diastereomer mixture in a 70:30 ratio. Major stereoisomer: *H NMR (400 MHz, CDCl3) &
5.60 (g, /= 4.9 Hz, 1H), 4.32 (q, J = 6.7 Hz, 1H), 1.55 (d, J = 5.0 Hz, 3H), 1.52 (d, J = 7.0 Hz, 3H). 3C NMR (101 MHz, CDCl;) 6
174.09, 101.64, 71.81, 20.41, 16.39. Minor stereoisomer: *H NMR (400 MHz, CDCl;) & 5.84 (q, /= 5.0 Hz, 1H), 4.50 (q,/=7.0
Hz, 1H), 1.49 (d, J = 5 Hz, 3H), 1.44 (d, J = 7.0 Hz, 3H). 13C NMR (101 MHz, CDCl3) § 174.04, 102.11, 70.35, 20.82, 15.76. (Fig.
S2).

2,2,5-trimethyl-1,3-dioxolan-4one (LA-Me,Me). For the synthesis of LA-Me,Me the procedure reported by Miyagawa et
al.? has been followed with some modifications. 9.0 g of DL-lactic acid (0.10 mol), 60 mL of a solution 1:1 v/v acetone (0.40
mol) / petroleum ether (bp:40-60 °C), and 0.28 g of p-TsOH-H,0 (0.0015 mol) as a Brgnsted acid catalyst were added in a
100 mL round-bottom flask equipped with a 25 mL Dean—Stark trap and Allihn condenser. The reaction mixture was refluxed
for 24 h under magnetic stirring. After reaction time, the crude mixture was placed in an ice bath and treated with 0.32 g
of Na,COs (0.003 mol) for 30 min. The reaction crude was filtered, and volatile solvent evaporated under reduced pressure.
The product was isolated by vacuum distillation (9 mbar) at 42—44 °C. Enantiopure solvent was obtained starting from L-
(+)-lactic acid using the same procedure.’H NMR (400 MHz, CDCl;) 6 4.48 (q, J = 6.8 Hz, 1H), 1.61 (s, 3H), 1.54 (s, 3H), 1.48
(d, J = 6.8 Hz, 3H) 3C NMR (101 MHz, CDCl3) § 173.85, 110.34, 70.43, 27.43, 25.59, 17.38. (Fig. S3).
5-phenyl-1,3-dioxolan-4-one (MA-H,H). For the synthesis of MA-H,H the procedure reported by Xu et al.” has been followed
with some modifications. 15.0 g of DL-mandelic acid (0.100 mol), 5.0 g of paraformaldehyde (0.160 mol), 320 mL of
cyclohexane and 2.0 g of p-TsOH-H,0 (0.010 mol) as a Brgnsted acid catalyst were added in a 500 mL round-bottom flask
equipped with a 25 mL Dean-Stark trap and Allihn condenser. The mixture was refluxed under vigorous magnetic stirring
for 3 h. The crude mixture was washed with water, and the organic phase evaporated under reduced pressure. The product
was isolated by vacuum distillation (120-125 °C) at 10-15 mbar. The enantiopure solvent was obtained starting from D-(-)-
mandelic acid using the same procedure. 'H NMR (500 MHz, CDCl3) 6§ 7.50 — 7.36 (m, 5H), 5.70 (s, 1H), 5.63 (s, 1H), 5.24 (s,
1H).13C NMR (101 MHz, CDCl;) 6 171.28, 133.21, 129.14, 128.81 (2C), 126.43 (2C), 94.47, 74.39 (Fig. S4).
5,5-dimethyl-1,3-dioxolan-4-one (iBu-H,H). For the synthesis of iBu-H,H the procedure reported by Clive et al.8 has been
followed with some modifications. 21.0 g of a-hydroxyisobutyric acid (0.200 mol), 9.0 g of paraformaldehyde (0.300 mol),
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100 mL of petroleum ether (bp: 40-60 °C), and 9.0 g of p-TsOH-H,0 (0.003 mol) as a Brgnsted acid catalyst were added in a
250 mL round-bottom flask equipped with a 25 mL Dean-Stark trap and Allihn condenser. The reaction was refluxed under
vigorous magnetic stirring for 24 h. After the reaction time, the crude mixture was cooled in an ice bath and treated with
0.65 g of Na,CO; (0.006 mol) for 30 min. The reaction crude was then filtered, and the volatile solvent evaporated under
reduced pressure. The product was isolated by vacuum distillation (70 mbar) at 60-62 °C. 'H NMR (500 MHz, CDCl;) 6 5.44
(s, 2H), 1.45 (s, 6H). 3C NMR (101 MHz, CDCl;) & 175.37, 91.95, 75.21, 22.21 (2C) (Fig. S5).
2,2,5,5-tetramethyl-1,3-dioxolan-4-one (iBu-Me,Me). For the synthesis of iBu-Me,Me, the procedure reported by
Watanabe et al.? has been followed with some modifications. 10.4 g of a-hydroxyisobutyric acid (0.100 mol), 120 mL of a
solution 1:1 v/v acetone (0.800 mol) and petroleum ether (bp:40-60 °C), and 2.0 g of p-TsOH-H,0 (0.010 mol) as a Brgnsted
acid catalyst were added in a 250 mL round-bottom flask equipped with a 25 mL Dean—Stark trap and Allihn condenser. The
reaction mixture was refluxed for 48 h under magnetic stirring. The crude mixture was placed in an ice bath and treated
with 3.2 g of Na,CO3 (0.03 mol) for 30 min. The reaction crude was filtered, and the volatile solvent evaporated under
reduced pressure. The product was isolated by vacuum distillation (15 mbar) at 38—40 °C.

1H NMR (500 MHz, CDCl3) & 1.57 (s, 6H), 1.48 (s, 6H). 3C NMR (101 MHz, CDCl;) 6 176.00, 109.50, 77.58, 28.61 (2C), 26.52
(2C). (Fig. S6).

Table S1 DOXs solvents isolated yield. Boling point at 1 atm estimated by nomograph.

Solvents Isolated yield Distillation pressure Distillation temperature Boiling point normalized to 1 atm
[%] [mbar] [l rcl

LA-H,H 60 8 36-38 161-164
LA-H,Me 10 22 54-56 163-165
LA-Me,Me 50 9 42-44 166-169
MA-H,H 50 10-15 120-125 250-260
iBu-H,H 77 70 60-62 141-143
iBu -Me,Me 25 15 38-40 150-153
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Fig. S1 'H NMR (top) and 3C NMR (bottom) spectra of LA-H,H.
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Fig. S2 'H NMR (top) and 3C NMR (bottom) spectra of LA-H,Me. Diastereomers ratio 70:30.
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Fig. S3 'H NMR (top) and 3C NMR (bottom) spectra of LA-Me,Me.
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Fig. S4 'H NMR (top) and 3C NMR (bottom) spectra of MA-H,H.



7.26 Chloroform-d

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.(
ppm

?
£
i)
[
S
5
S
R

|

220 200 180 160 140 120 100 80 60 40 20 0 -20
ppm

Fig. S5 'H NMR (top) and 3C NMR (bottom) spectra of iBu-H,H.
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Kamlet-Taft parameters determination

Hydrogen bond accepting ability’® (B) was evaluated using p-nitrophenol and p-nitroanisole as molecular probes (dyes).
The complete procedure is fully described elsewhere!! but is briefly reported here. Each dye was dissolved in the desired
solvent (sub mM range) and the frequencies (expressed in kiloKeiser, kK, where 1 kK = 1000 cm?) of the peak at the
maximum frequency (Vmax) Were reported as abscissa (p-nitroanisole) and ordinate (p-nitrophenol). First, a calibration line
was obtained using non-hydrogen accepting solvents (tetrachloroethane - TCE, dichloroethane - DCE, toluene - PhMe, and
isooctane - i-C8) and DMSO as reference hydrogen bond acceptor (excluded from the calibration line). The same procedure
was used for each sample (DOXs). Calibration line and absorption frequencies of DOXs are reported in Fig. S7a and Table
S2. B values for each of the DOX solvent were defined by the following equation (1):

Av

max(solvent)

W B=s

Vimax(DMS0)

Where: Av.(solvent) is the distance between the point of the solvent of interest and the linear fit of the calibration line
expressed in kK; Av.,(DMSO) is the distance between the point of DMSO and the linear fit of the calibration curve
expressed in kK. Since the vn., of iBu-Me,Me fallen far from construction points of the calibration line in the
aforementioned dyes, its result was discarded to avoid non-linear behaviour. Only for this solvent, the analysis was
repeated using different dyes (p-nitroaniline and N,N-diethyl-p-nitroaniline) and different non-hydrogen bonding solvents
(dichloroethane, DCE; dichloromethane; toluene, PhMe; n-hexane, nHex) for the calibration line (Fig. S7b). The
polarity/polarizability was evaluated by the w* parameter.l? This was obtained spectrophotometrically using N,N-
diethylamino-4-nitroaniline (DENA) as dyes dissolved in the indicated solvents. © * was evaluated on a scale of 0 to 1, taking
the cyclohexane (CHX) as the zero value and the dimethyl sulfoxide (DMSQ) as the unit value. This is defined by equation
(2):

Vmax(solvent) ~ Vmax(CHX)

) "=

Vinax(dMs0) ~ Vmax(CHX)

Where vmax(solvent), Vimax(CHX) and vima(DMSO) are the frequencies of the peak at maximum frequency of a solution of
DENA in the studied solvent, cyclohexane and DMSO respectively, expressed in kK. Absorption frequencies of dyes in DOXs
expressed in kK are collected in Table S2, while Kamlet-Taft plot (B vs ©*) of DOXs and commercial dipolar aprotic solvents
are reported in Fig. 2 (main text).

Normalized Reichardt’s polarity (~ N) was define with the following equation (3):13 14

3) El= -002 + 049a +0.387"

w
a

33

32

31
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p-nitrophenol [KK]
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N
(e}

N
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Fig. S7b Calibration line and vy, of dyes in iBu-Me,Me.

Table S2 Absorption frequencies dyes in DOXs expressed in kK.

Solvent

LA-H,H
LA-H,Me
LA-Me,Me
MA-H,H
iBu-H,H
iBu-Me,Me

Vimax [kK]
p-nitroanisole p-nitrophenol
32.6 32.2
32.8 32.5
334 33.3
30.7 30.8
32.5 32.5
27.8 26.2

Hansen and Teas parameters determination
Hansen parameters were defined by group contribution method proposed by Stefanis and Panayiotou?®® using the following

equations (4-7):

DENA

24.9
25.1
253
25.2
25.2
255

1
@) 6q= (ZNiCi + WZMJ.D]. + 17.3231)MPa(2)
i ]

1
®) 6y = (ZN it WZM D+ 7.3548)MPa(2)
i i

(6)

J

1
8y = (ZNiCi n WZM].D]. + 7.9793)MPa(2)
l, :
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Where C; and D; are respectively the first- and second-order contribution of type i and j that appears N; and M;times in the
compound structure and are listed in the original papers. The constant W is equal to 1 or 0 for compound with or without
second-order order groups. Group contribution factors for the DOXs are collected in Tables $3-S8. Results are graphically
represented in the 3D Hansen space in Fig. S8. Distances (R,) between DOXs (Jy1, 1, Shp1) and commercial polar aprotic
solvents or polymers (92 Oy, Onb2) in the 3D Hansen space were defined with equation (8) and reported in Tables 2 and S9.
Relative Energy Differences (REDs) between DOXs and common polymers (Table $10) were calculated using equations (9)
and reported in Table S11.

8 R,= \/4(6011 = 85)° + (61— 5p2)2 + (1 — o)’
Ra

9) RED = —°
R,

Where Ry is the radius of the Hansen solubility parameter for each polymer: RED < 1 indicates good solvents, RED > 1
indicates poor solvents

Table S3 Hansen parameters for LA-H,H defined with Stefanis group contribution method.

LA-H,H
Group . Group .
|1 Order N B B Brp Il Order N 8 B B
-CHs 1 -0.9714 -1.6448 -0.7813 String in 1 -0.1945
cyclic
-CH, 1 -0.0269 -0.3045 -0.4119 Ocyclic- 1 0.2468 2.7501 0.122
Ccyclic=0
-CH< 1 0.645 0.6491 -0.2018
>C< 0 1.2686 2.0838 0.0866
ACH 0 0.1105 -0.5303 -0.4305
84 17.5
5 135
coo 1 0.2039 3.4637 1.1389 Sho 8.7
CH,O (cyclic) 1 0.2753 0.1994 -0.161 8 23.7
€ 17.3231 7.3548 7.9793
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Table $4 Hansen parameters for LA-H,Me defined with Stefanis group contribution method.

LA-H,Me
Group

|1 Order
-CH;

-CH,

-CH<

>C<

ACH

coo
CH,0 (cyclic)

N°

B4

-0.9714

-0.0269

0.645
1.2686

0.1105

0.2039

0.2753

17.3231

-1.6448

-0.3045

0.6491
2.0838

-0.5303

3.4637

0.1994

7.3548

-0.7813

-0.4119

-0.2018
0.0866

-0.4305

1.1389

-0.161

7.9793

Group o
1l Order N 8 B B
String in
Cytlic 2 -0.1945
Ocy(fllc- 1 0.2468 2.7501 0.122
Ccyclic=0
B4 17.0
3, 12.8
Bho 8.1
3 22.8

Table S5 Hansen parameters for LA-Me,Me defined with Stefanis group contribution method.

LA-Me,Me
Group

|1 Order
-CH;

-CH,

-CH<

>C<

ACH

coo
CH,0 (cyclic)

8

-0.9714

-0.0269

0.645
1.2686

0.1105

0.2039

0.2753

17.3231

-1.6448

-0.3045

0.6491
2.0838

-0.5303

3.4637

0.1994

7.3548

-0.7813

-0.4119

-0.2018
0.0866

-0.4305

1.1389

-0.161

7.9793

Group o
Il Order N B 8 B
String in
cyclic 3 -0.1945
Ocyclic- 1 0.2468 2.7501 0.122
Ccyclic=0
Bq 16.5
3, 12.6
Shb 7.6
3 22.1
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Table S6 Hansen parameters for MA-H,H defined with Stefanis group contribution method.

MA-H,H

Group
|1 Order

-CH;

-CH,
-CH<

>C<

ACH
ACCH

coo
CH,0 (cyclic)

8

-0.9714

-0.0269

0.645
1.2686

0.1105

0.6933

0.2039

0.2753

17.3231

-1.6448

-0.3045

0.6491
2.0838

-0.5303

0.6517

3.4637

0.1994

7.3548

-0.7813

-0.4119

-0.2018
0.0866

-0.4305

-0.1375

1.1389

-0.161

7.9793

Group N°
11 Order
String in
" 1
cyclic
Ocyclic- 1
Ccyclic=0
84 19.0
S, 12.5
Sho 7.2
S¢ 23.8

Table S7 Hansen parameters for iBu-H,H defined with Stefanis group contribution method.

iBu-H,H
Group

|1 Order
-CH;

-CH,
-CH<

>C<

ACH

coo
CH,0 (cyclic)

8

-0.9714

-0.0269

0.645
1.2686

0.1105

0.2039

0.2753

17.3231

-1.6448

-0.3045

0.6491
2.0838

-0.5303

3.4637

0.1994

7.3548

-0.7813

-0.4119

-0.2018
0.0866

-0.4305

1.1389

-0.161

7.9793

Group N°
1l Order
String in 5
cyclic
Ocyclic- 1
Ccyclic=0
Bq 17.0
3, 133
Shb 8.2
3 23.0

8

-0.1945

0.2468

84

-0.1945

0.2468

2.7501

2.7501

0.122

0.122
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Table S8 Hansen parameters for iBu-Me,Me defined with Stefanis group contribution method.

iBu-Me,Me
Group o Group o
1 Order N B By B Il Order N B By
-CH, 4 -0.9714 -1.6448 -0.7813 String in 4 -0.1945
cyclic
-CH, 0 -0.0269 -0.3045 -0.4119 Ocyclic- 1 0.2468 2.7501
Ccyclic=0
-CH< 0 0.645 0.6491 -0.2018
>C< 2 1.2686 2.0838 0.0866
ACH 0 0.1105 -0.5303 -0.4305
B4 17.0
3y 12.8
coo 1 0.2039 3.4637 1.1389 Sh aa
CH,0 (cyclic) 1 0.2753 0.1994 -0.161 3 228
C 17.3231 7.3548 7.9793

6hb

0.122
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Fig. S8 3D Hansen space for fossil-based (black), green (green), and DOXs (red) solvents. LA-H,Me and iBu-Me,Me overlaps.

Table S9. Distance in tridimensional Hansen space among commercial polar aprotic solvents and DOXs solvents. ACN, acetonitrile;
DCM, dichloromethane; DMF, dimethylformamide; DMSO, dimethylsulphoxide; NMP, N-methyl pyrrolidone; THF, tetrahydrofurane;
PC, propylene carbonate; DMI, dimethyl isosorbide; GVL, y-valerolactone. Data with R, < 5 are marked in bold.

R,(LA-HH)  R,(LA-H,Me)  R,(LA-Me,Me) R,(MA-H,H) R,(iBu-HH)  R,(iBu-Me,Me) R,(GVL)
Acetone 14.3 8.0 4.6 26.7 9.4 8.0 3.6
ACN 23.2 213 18.6 43.1 19.0 21.3 7.1
DCM 21.0 15.6 14.7 21.5 18.6 15.6 4.7
DMF 3.4 5.8 9.1 14.2 5.2 5.8 5.4
DMSO 6.9 12.6 17.8 12.8 10.7 12.6 6.6
NMP 2.3 2.5 4.6 2.0 3.0 2.5 2.1
THF 31.6 25.3 24.1 33.1 29.0 25.3 6.5
PC 33.2 39.5 452 21.9 37.5 39.5 8.7
DM 21.2 17.1 17.6 185 20.2 17.1 5.1
Cyrene™ 9.2 9.6 12.8 1.9 11.0 9.6 3.7
GVL 4.7 2.2 1.9 7.9 3.0 2.2 .
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Table $10 Hansen parameters of common polymers used to calculate RED vs DOXs solvents.

Polymers 8q o, O Ry Ref
Pet 18.2 6.4 6.6 8 B
Nylon 66 17.4 9.9 14.6 8 16
Epoxy resin 17.4 10.5 9 8 =
Polyvinylbutyral 18.6 4.4 13 8 16
Polyvinyldenefluoride (PVF) 17 12.1 10.2 8 1
Polyphenyleneoxide (PPO) 17.9 3.1 8.5 8 16
Polyuretane (PU) 18.1 9.3 4.5 8 1
Polysulphone 16 6 6.6 8 16
Polysilicone 17.2 3 3 8 1
Polyethersulphone 19 11 8 8 16
Polyoxymethylene (POM) 17.2 9.2 9.8 8 16
Polyvinylpyrrolidone (PVP) 18.1 10 18 8 16
Cyclic olefin copolymer (COC) 18 3 2 8 1
Polyethylene oxide (PEO) 17 10 5 8 16
Polypropylene oxide (PPO) 16.5 9 7 8 =
Polyvinyl alcohol (PVOH) 15 17.2 17.8 8 16
Polylactic acid (PLA) 18.5 8 7 8 Lo
Finntalc m15 (mondo minerals) 17.89 8.29 10.34 5.3 16
Lignina 21.9 141 16.9 13.7 27
Dextran C 24.3 19.9 225 17.4 =
Methyl cellulose 17.1 9.8 13.2 10.2 L
Sucrose 23.4 18.4 20.8 16 v
Natural rubber (gloves) 16.4 31 4.1 6.8 28
Nitrile (gloves) 20.4 12.4 4.1 13.9 18
Butyl (gloves) 17.3 14 2.6 6.3 B
Neoprene (gloves) 19.2 3.9 3.9 10.2 18
Viton (gloves) 15.6 11.3 5.4 7.9 B

18



Table S11 Relative energy difference (RED) between common polymers and DOXs solvents. When RED < 1 the affinity between

solvents and polymer is high. Data with RED < 1 are marked in bold.

Polymers RED
[LA-H,H] [LA-H,Me] [LA-Me,Me] [iBu-Me,Me] [iBu-H,H] [iBu-Me,Me]

PET 0.94 0.87 0.89 0.87 0.93 0.79
Nylon 66 0.86 0.90 0.96 0.90 0.91 1.06
Epoxy resin 0.38 0.32 0.39 0.32 0.38 0.52
Polyvinylbutyral 1.29 1.28 1.33 1.28 1.33 1.25
Polyvinyldenefluoride (PVF) 0.29 0.28 0.35 0.28 0.29 0.63
Polyphenyleneoxide (PPO) 1.30 1.23 1.24 1.23 1.30 1.22
Polyuretane (PU) 0.76 0.69 0.69 0.69 0.73 0.57
Polysulphone 1.04 0.91 0.84 0.91 0.97 1.11
Polysilicone 1.50 1.38 1.34 1.38 1.44 1.37
Polyethersulphone 0.50 0.55 0.66 0.55 0.58 0.21
Polyoxymethylene (POM) 0.56 0.50 0.54 0.50 0.55 0.69
Polyvinylpyrrolidone (PVP) 1.25 1.32 1.40 1.32 1.32 1.40
Cyclic olefin copolymer (COC) 1.56 1.46 1.44 1.46 1.52 1.38
Polyethylene oxide (PEO) 0.65 0.52 0.48 0.52 0.57 0.65
Polypropylene oxide (PPO) 0.65 0.51 0.46 0.51 0.57 0.76
Polyvinyl alcohol (PVOH) 1.38 1.42 1.45 1.42 1.39 1.76
Polylactic acid (PLA) 0.76 0.72 0.77 0.72 0.78 0.58
Finntalc m15 (mondo minerals) 1.04 1.01 1.10 1.01 1.08 1.08
Lignina 0.88 0.97 1.05 0.97 0.96 0.83
Dextran C 1.17 1.25 1.31 1.25 1.23 1.15
Methyl cellulose 0.58 0.58 0.62 0.58 0.60 0.74
Sucrose 1.10 1.18 1.25 1.18 1.17 1.08
Natural rubber (gloves) 1.70 1.55 1.49 1.55 1.63 1.64
Nitrile (gloves) 0.54 0.57 0.62 0.57 0.57 0.30
Butyl (gloves) 2.15 2.01 1.96 2.01 2.09 1.98
Neoprene (gloves) 1.10 1.06 1.07 1.06 1.10 0.90
Viton (gloves) 0.70 0.53 0.40 0.53 0.56 0.90

Teas parameters were obtained with the following equations (10-12) and displayed in Fig. S9.

(10)

(11D

(12)

1006,
Fj=—————
. 1005,
p %+%+%b
1008,
F,o=— "=
I 8, + Oy,
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Fig. S9 Teas plot representation of fossil-based (black), green (green) and DOXs (red) solvents.
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Fig. S12 Mizoroki-Heck coupling in LA-H,H. Traces 1 (0.5 h) and 2 (24 h) of Table 3 Entry 1
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Fig. S13. Mizoroki-Heck coupling in LA-H,Me. Traces 1 (0.5 h) and 2 (24 h) of Table 3 Entry 2.
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Fig. S14 Mizoroki-Heck coupling in LA-Me,Me. Traces 1 (0.5 h) and 2 (24 h) of Table 3 Entry 3.
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Fig. S15 Mizoroki-Heck coupling in MA-H,H.Traces 1 (0.5 h) and 2 (24 h) of Table 3 Entry 4
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Fig. $16 Mizoroki-Heck coupling in iBu-H,H. Traces 1 (0.5 h) and 2 (24 h) of Table 3 Entry 5
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Fig. S17 Mizoroki-Heck coupling in iBu-Me,Me. Traces 1 (0.5 h) and 2 (24 h) of Table 3 Entry 6.
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Fig. $18. *H NMR signal assignment of Mizoroki-Heck reaction mixture in LA-H,H.

Fig. S19. Relevant portion of *H NMR of Menschuktin reaction in DMSO (left) and LA-H,H (right). Trace 1, 2, 3, 4, 5 represent crude
reaction mixture at different time: 0.5 (bottom), 1, 2, 4, 24 (top) hours.
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Fig. $20 'H NMR of 1-butyl-3-methyl-imidazolium iodide isolated from LA-H,H.
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Fig. S21 'H NMR of LA-H,H (0.5mL) treated with different bases (0.07 mmol) at 100 °C for 24 h.
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Fig. $22. 'H NMR of LA-H,H (0.5 mL) treated with p-TsOH for 24 h at RT (trace 1) and 50 °C (trace 2). HMB added as standard.

2.50 Dimethyl Sulfoxide-d6

HMB
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Fig. $23 'H NMR of LA-H,H (0.5 mL) treated with p-TsOH (0.07 mmol) for 24 h at 100 °C. HMB added as standard.
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ppm

Fig. $24 'H NMR in DMSO-d6 of LA-H,H (0.5 mL) treated with concentrated HCI (5uL, 0.07 mmol) for 24 h at RT (trace 1); 0.5 mL of
acetic acid/sodium acetate buffer solution (pH 4.7) after 24 h (trace 2) and after two weeks (trace 3).
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Fig. S25 LA-H,H miscibility table. Also LA-H,Me and MA-H,H resulted immiscible with n-hexane, n-heptane and cyclohexane., LA-
Me,Me, iBu-H,H and iBu-Me,Me resulted miscible with n-hexane.

7.80 7.70 7.60 7.50 7.40 7.30 7.20 7.10 7.00 6.90 6.80 6.70 6.60
ppm

Fig. S26. Relevant portion of 'H NMR of reaction mixture in presence of unreacted reagent (phenyl iodide) and product (methyl
cinnamate). Yield is calculatedj)y the following equation (13).

b

(13) Yield (%) = x 100
i a+ ‘ b

29



Table S12 Mutagenicity and carcinogenicity in silico results. Average result: mutagenic — average score > 0.5; non-mutagenic average

score <0.5; n.a. - not appliable.

Solvent Software  Endpoint Model Results Reliability Score
CAESAR Mutagenic Low 0.5
. SAR; Non-mutagenic High 0.1
VEGA Mutagenicity ISS Y Non—mutagenic M(%derate 0.3
KNN Mutagenic Moderate 0.7
LA-HH TEST Mutagenicity Consensus Non mutagenic n.a. 0.12
Mutagenicity ISS No alerts for S. typhimurium mutagenicity n.a. n.a
Toxtree Carcinogenicity and ISS Negative for genotoxic carcinogenicity and for n.a. n.a
mutagenicity nongenotoxic carcinogenicity
Average Non-mutagenic - 0.34
CAESAR Mutagenic 0.7
. SAR; Non-mutagenic 0.3
VEGA Mutagenicity 1SS Y Non—mutagenic 0.5
KNN Non-mutagenic 0.3
iBu-H,H TEST Mutagenicity Consensus Non-mutagenic 0.08
Mutagenicity 1SS No alerts for S. typhimurium mutagenicity n.a. n.a.
Toxtree Carcinogenicity and ISS Negative for genotoxic carcinogenicity and for n.a. n.a.
mutagenicity nongenotoxic carcinogenicity
Average Non-mutagenic - 0.37
CAESAR Mutagenic Low 0.5
. SAR; Non-mutagenic Moderate 0.3
VEGA Mutagenicity ISS Y Non-mutagenic High 0.1
KNN Non-mutagenic Moderate 0.3
MA-H,H TEST Mutagenicity Consensus Non-mutagenic n.a. 0.1
Mutagenicity 1SS No alerts for S. typhimurium mutagenicity n.a. n.a
Toxtree Carcinogenicity and ISS Negative for genotoxic carcinogenicity and for n.a. n.a
mutagenicity nongenotoxic carcinogenicity
Average Non-mutagenic - 0.27
CAESAR Mutagenic Low 0.5
. SAR; Non-mutagenic High 0.1
VEGA Mutagenicity ISS Y Non—mutagenic Lo%v 0.5
KNN Mutagenic moderate 0.7
LA-H,Me TEST Mutagenicity Consensus Non-mutagenic n.a. 0.13
Mutagenicity ISS No alerts for S. typhimurium mutagenicity n.a. na
Toxtree Carcinogenicity and 1SS Negative for genotoxic carcinogenicity and for n.a. n.a
mutagenicity nongenotoxic carcinogenicity
Average Non-mutagenic - 0.38
CAESAR Mutagenic Moderate 0.7
. SAR Non-mutagenic Moderate 0.3
VEGA Mutagenicity ISS Y Non—mutagenic Low 0.5
KNN Mutagenic Moderate 0.7
LA-Me,Me _ TEST Mutagenicity Consensus Non-mutagenic n.a. 0.08
Mutagenicity 1SS No alerts for S. typhimurium mutagenicity n.a. n.a
Toxtree Carcinogenicity and ISS Negative for genotoxic carcinogenicity and for n.a. na
mutagenicity nongenotoxic carcinogenicity
Average Non-mutagenic - 0.45
iBu-Me,Me CAESAR Mutagenic Low 0.5
. SAR; Non-mutagenic Moderate 0.3
VEGA Mutagenicity ISS Y Non-mutagenic Low 0.5
KNN Mutagenic Moderate 0.7
TEST Mutagenicity Consensus Non-mutagenic n.a. 0.0
Mutagenicity 1SS No alerts for S. typhimurium mutagenicity n.a. n.a.
Toxtree Carcinogenicity and ISS Negative for genotoxic carcinogenicity and for n.a. n.a.
mutagenicity nongenotoxic carcinogenicity
Average Non-mutagenic - 0.40
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