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1. TABLE S1. Table of reagents

The water content shown in the table is that provided by the technical specifications. Particularly
hygroscopic reagents (Choline chloride, choline iodide, Glycerol, Ethylene Glycol and carboxylic
acids) were used after vacuum drying and kept in dryer.

(abbre\?ilaztﬁ)GnErl?lt-lr-\e text) nuCn'?bSer PRODUCER PURITY | WATER CONTENT

Choline Chloride (ChClI) 67-48-1 Sigma-Aldrich >98% <1%

Choline lodide (Chl) 17773-10-3 Alfa Aesar 98% <0.5%
Styrene Oxide 96-09-3 Sigma-Aldrich 97% Not given
Benzyl Glycidyl Ether 2930-05-4 | Sigma-Aldrich 99% Not given
Epichlorohydrine 106-89-8 Alfa Aesar 99% Not given
Allyl glycidyl ether 106-92-3 Alfa Aesar 97% Not given
2-Ethylhexyl glycidyl ether 2461-15-6 | Sigma Aldrich 98% Not given
Cyclohexene oxide 286-20-4 Alfa Aesar 98+% Not given
Urea 57-13-6 Sigma Aldrich | 99-100.5% Not given
Ethylene Glycol 107-21-1 | Sigma Aldrich 99.8% <0.003%

Glycerol 56-81-5 Sigma-Aldrich >99.5% <0.1%

Oxalic Acid 144-62-7 | Sigma-Aldrich 98% <0.7%
Citric Acid 77-92-9 Sigma-Aldrich >99.5% Not given

Maleic Acid 110-16-7 | Sigma-Aldrich 99% <2%
Malonic Acid 141-82-2 | Sigma-Aldrich 99% Not given
L-(+)-Tartaric Acid 87-69-4 Sigma-Aldrich 99+% Not given
DL-Malic Acid 6915-15-7 | Sigma-Aldrich 99% Not given
Fumaric Acid 110-17-8 | Sigma-Aldrich 99+% Not given
alpha-Hydroxyisobutyric Acid 594-61-6 | Sigma-Aldrich 98% Not given
3-Hydroxybutyric acid 300-85-6 | Sigma-Aldrich 95% Not given
Crotonic acid 107-93-7 | Sigma-Aldrich 98% Not given
Benzoic acid 65-85-0 Sigma-Aldrich >99.5% Not given
Octanoic Acid 124-07-2 | Sigma-Aldrich >98% Not given
Butyric Acid 107-92-6 | Sigma-Aldrich >99% Not given
Acetic Acid 64-19-7 Sigma-Aldrich | 99-100% Not given
Tetrabutylammonium lodide 311-28-4 | Sigma Aldrich 98% Not given




2. PRODUCT 2a

2.1 GC-MS chromatogram of reaction crude for conversion of 1a into 2a (Table 3, entry 1%)
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2.2 *'H NMR spectrum of reaction crude for conversion of 1a into 2a (Table 3, entry 1%)
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2a.'H NMR (400 MHz, CDCls) § 7.49 — 7.42 (m, 3H), 7.39 — 7.35 (m, 2H), 5.68 (t, J = 8.0 Hz, 1H), 4.80 (dd, J = 8.4,
7.7 Hz, 1H), 4.35 (dd, J = 8.6, 7.9 Hz, 1H).

3a. (diagnostic signals) *H NMR (400 MHz, CDCls) & 7.49 — 7.42 (m, 3H), 7.39 — 7.35 (m, 2H), § 4.49 (m, 1H), 3.81 —
3.73 (m, 1H), 3.73 - 3.64 (m, 1H).
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2.3 ™H and *C NMR spectra of isolated product 2a (Table 3, entry 1%
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2a. 'H NMR (400 MHz, CDCl3) & 7.50 — 7.33 (m, 5H), 5.68 (t, J = 8.0 Hz, 1H), 4.80 (t, J = 8.4 Hz, 1H), 4.35 (dd, J =
8.5, 8.0 Hz, 1H).
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2a. C NMR (100 MHz, CDCls) & 154.77, 135.76, 129.71, 129.21, 125.83, 77.96, 71.1



3. PRODUCT 2b

3.1 GC-MS chromatogram and of reaction crude for conversion of 1b into 2b (Table 3, entry 2%)
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3.2 'H NMR spectrum of reaction crude for conversion of 1b into 2b (Table 3, entry 2?)
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2b. 'H NMR (400 MHz, CDCls) & 7.35 (m, 5H), 4.82 (ddt, J = 8.1, 6.0, 4.1 Hz, 1H), 4.66 — 4.57 (m, 2H), 4.49 (t, J =
8.4 Hz, 1H), 4.40 (dd, J = 8.4, 6.1 Hz, 1H), 3.72 (dd, J = 10.9, 4.1 Hz, 1H), 3.64 (dd, J = 10.9, 3.7 Hz, 1H).
3b. (diagnostic signals) *H NMR (400 MHz, CDCls) & 3.94 — 3.89 (m, 1H), 3.61 — 3.55 (m, 2H).




3.3 'H and 3C NMR spectra of isolated product 2b (Table 3, entry 2%)
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2b. *H NMR (400 MHz, CDCls) § 7.41 — 7.28 (m, 5H), 4.81 (ddt, J = 7.9, 6.1, 3.9 Hz, 1H), 4.60 (m, 2H), 4.48 (t, J =
8.4 Hz, 1H), 4.39 (dd, J = 8.4, 6.1 Hz, 1H), 3.71 (dd, J = 10.9, 4.0 Hz, 1H), 3.62 (dd, J = 10.9, 3.8 Hz, 1H).
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2b. *C NMR (100 MHz, CDCls) & 154.87, 137.00, 128.56, 128.08, 127.74, 74.93, 73.70, 68.79, 66.2



4. PRODUCT 2¢

4.1 GC-MS chromatogram and of reaction crude for conversion of 1c into 2c (Table 3, entry 3°)
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4.2 'H NMR spectrum and of reaction crude for conversion of 1c into 2c (Table 3, entry 3°)
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2¢. 'H NMR (400 MHz, CDCls) § 4.97 — 4.93 (m, 1H), 4.59 (dd, J = 8.8, 8.3 Hz, 1H), 4.42 (dd, J = 8.9, 5.7 Hz, 1H),
3.80—3.71 (m, 2H).
4c. (diagnostic signals) *H NMR (400 MHz, CDCls) § 4.07 (m, 1H).

4.3 'H and *C NMR spectra of isolated product 2¢ (Table 3, entry 3)
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2¢. 'H NMR (400 MHz, CDCl3) 8 4.96 (m, 1H), 4.59 (t, J = 8.6 Hz, 1H), 4.41 (dd, J = 8.9, 5.7 Hz, 1H), 3.75 (m, 2H).
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2¢. 3C NMR (100 MHz, CDCls) 8 154.08, 74.20, 66.95, 43.57.
5. PRODUCT 2d



5.1 GC-MS chromatogram of reaction crude for conversion of 1d into 2d (Table 3, entry 4°)
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5.2 'H NMR spectrum of reaction crude for conversion of 1d into 2d (Table 3, entry 4°)
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2d. 'H NMR (400 MHz, CDCl3) & 5.88 (ddt, J = 17.1, 10.5, 5.7 Hz, 1H), 5.33 — 5.22 (m, 2H), 4.87 —4.79 (m, 1H), 4.51
(t, J = 8.3 Hz, 1H), 4.41 (dd, J = 8.4, 6.1 Hz, 1H), 4.07 (m, 2H), 3.70 (dd, J = 11.0, 4.1 Hz, 1H), 3.63 (dd, J = 11.0, 3.8
Hz, 1H).

3d. (diagnostic signals) *H NMR (400 MHz, CDCl3) § 3.90 (m, 1H), 3.59 — 3.51 (m, 2H).

5.3 'H and 3C NMR spectra of isolated product 2d (Table 3, entry 4°)
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2d. 'H NMR (400 MHz, CDCls) & 5.87 (ddd, J = 22.8, 10.8, 5.6 Hz, 1H), 5.33 — 5.19 (m, 2H), 4.82 (ddt, J = 8.1, 6.1,
3.9 Hz, 1H), 4.50 (t, J = 8.4 Hz, 1H), 4.40 (dd, J = 8.3, 6.1 Hz, 1H), 4.10 — 4.00 (m, 2H), 3.69 (dd, J = 11.0, 4.0 Hz,
1H), 3.62 (dd, J = 11.0, 3.8 Hz, 1H).
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2d. 3C NMR (100 MHz, CDCls) 8 154.86, 133.60, 117;95, 74.95, 72.60, 68.81, 66.26
6. PRODUCT 2¢



6.1 GC-MS chromatogram of reaction crude for conversion of 1e into 2e (Table 3, entry 5%)
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6.2 *H NMR spectrum of reaction crude for conversion of 1e into 2e (Table 3, entry 5%)
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2e. 'H NMR (400 MHz, CDCls) § 4.82 — 4.76 (m, 1H), 4.51 — 4.36 (m, 2H), 3.62 (m, 2H), 3.39 (dd, J = 5.7, 1.9 Hz,
2H), 1.55 — 1.45 (m, 1H), 1.40 — 1.20 (m, 8H), 0.88 (dt, J = 10.6, 7.0 Hz, 6H).

3e. (diagnostic signals)'H NMR (400 MHz, CDCls) § 3.53 — 3.49 (m, 2H), 1.50 (dt, J = 12.0, 6.0 Hz, 14H).

6.3 *H and $3C NMR spectra of isolated product 2e (Table 3, entry 5%
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2H), 3.39 (dd, J = 5.7, 2.0 Hz, 2H), 1.55 — 1.45 (m, 1H), 1.40 — 1.26 (m, 8H), 0.87 (dt, J = 10.2, 7.0 Hz, 6H).
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2e. 3C NMR (100 MHz, CDCls) 6 154.91, 75.02, 74.83, 69.87, 66.28, 39.55, 30.37, 29.02, 23.72, 22.98, 14.03, 11.02

7. TABLE S2. Comparison of various homogeneous/heterogeneous IL-type, DES-type or
ammonium-based catalysts, for the synthesis of styrene carbonate from CO2 and styrene oxide.
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Homogeneous/

Catalyst

Pressure

Time

L : M.
Substrate Heterogeneous Active site Loading (MPa) cc) | ) Yield? (%) | Reference
(mol%)
(CNSEN "\"élf-u
SO Homogeneous o b 2 0.8 150 | 5 82.3 [1]
ChCI/PEG200
L-Proline/Propanedioic 2
SO Homogeneous Acid 1.2 150 5 55.6 [2]
ZnBr; 0.3
» . o7
SO Homogeneous PEG6000-supported 0.5 4 110 4 (Selectivity [3]
hexaalkylguanidinium 99)
bromide
5 |l/“rw
o~ 97
SO Homogeneous i B 1 15 130 2 (Selectivity [4]
99)
NEt(HE)sBr
Cqu-N\si\N-MEXQ X = BF,
[Ca-mim)*{X]
[C4-mim]+[BF4]/SiO2 %
SO Heterogeneous 1-butyl-3- 1.8 8 160 4 (Selectivity [5]
methylimidazolium ionic 98)
liquids supported on silica
gel
N
»
N 96°
SO Homogeneous [DMAPH]Br 1 0.1 120 4 (Selg%t)lwty [6]
4-(dimethylamino)pyridine
hydrobromide
lHO/\/NB'-‘a] ! 2 0.5 90 2 95
SO Homogeneous Tri-n-butyl-(2- 71
hydroxyet_hyl_) ammonium 5 1.0 45 18 89
iodide
SYENES SN 83"
“and L | 250 (wiw) 120 | 4 (purity
TBAI: TBAB (1:1 w/w) >95%) &P
SO Homogeneous 0.1 8
g j_\w&/\ 80° (8]
SN 10 (wiw) 60 | 22 (purity
TBAI >95%) >
SO | Homogeneous OO 6 0.1 50 | 6 87 [9]
DBU based protic ionic
liquids (DBPILs)
HO OH
N ° o\ OH c [10]
SO Homogeneous —_ and o 4/2 0.1 60 23 96
TBAI and Ascorbic Acid
ST [11]
SO Homogeneous U 1 2 100 4 59
BusNBr
,‘~§¢_;‘ .‘J/ 81
SO Heterogeneous [ J - 0.49 (Zn) 1 120 3 (Selectivity [12]
’ 98)
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SO Heterogeneous "*'N!fj.'f:m”::m 1.5 2 130 5 99 [13]
HN ’C\NH, X=Br
SO Homogeneous O e 1 2 130 | 0.33 85°¢ [14]
[CBDMAPy]Br
® e
SO Homogeneous EtsN-H | 10 01 40 | 24 97¢ [15]
molar
ﬁMe 8 2Urea ratio Of
SO Heterogeneous Ho o 1 CO:: 110 5 95 [16]
(supported on molecular slc}:cs) epOXide -
1.5-1.87
94
SO Homogeneous BrBuaNNBuasr 0.5 8 120 6 (Selectivity [17]
98)
Cholie lodide c
SO Homogeneous (+ EtOH as solvent) 6 1 85 6 99 [18]
Amb-OH-1-910 1
war—CH-CHy CH-CH,—nar
Gt
SO Heterogeneous U 1 80 18 66° [19]
0.02 ml
H20 (20 mmol
of
epoxide)
OoH | =
s B 6 85°
M
SO Heterogeneous on 0',_1-_. 2 ! 90 [20]
k I
)2 _oH
e N 4 93¢
o
I
HO BN o b )
SO Homogeneous OH 5 0.1 80 7 ggc Th'sk
Ho.__oH wor
Choline lodide/Glycerol

& Determined by GC
b Determined by *H NMR
“Isolated Yield
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8. TABLE S3. TON/TOF values calculated for substrates 1a-1f

Entry Substrate Product T('H)]e Yield 2 [%]° TON¢ TOF®

16



° o4
1 Ej/u ©/K/O . 90 18.1 2.6
(88) (17.6) (2.5)

la
2a
@AONO O/\C\f//o 94 188 2.7
z g ° ! (87) (17.4) (2.5)
1b oh
(@)
0 Yo
» f o , 80 16 23
Cl (80) (16) 2.3)
1c Cl
2c
40
o o)
0 _<] 91 18.1 36
e | O A~ O AO ° (50) (16) (32)
2d

. //~\V/i::r/“\o/‘\\<;3 o O\T?O . 95 19 0.9
0 (83) 16.6 0.7

le
2e
@)
Gab O O: >: 0] 23 0
0]
1f 2f

4Reaction conditions: 2.6 mmol of substrate, Chi: Glycerol (1: 1) 5%, 80°C (52 100°C), p(CO2) =0.1 MPa
(balloon)

bReaction conditions: 1.3 mmol of substrate, ChCl: Malic Acid (1:1) 5%, 80°C, p(CO2) =0.4 MPa (autoclave)
¢ Calculated by 'H-NMR (see experimental part), isolated yields in parentheses

9 Turnover number, defined as Mol.yic carbonate 2)/MO!

*TOF = TON/h

choline
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