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Synthesis and characterization of imidazolium-based ionic liquid monomers
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[VIMBBr]Br: 'H NMR (400 MHz, D,0) (Figure S1A): 6=8.94 (s, 1H), 7.68 (t, 1H), 7.47
(t, 1H), 7.40 (m, 4H), 5.71 (q, 2H), 5.38 (t, 3H), 4.56 (s, 2H). '*C NMR (100 MHz, D,
O) (Figure S1B): 0=141.4, 134.5, 132.4, 129.0, 128.1, 122.8, 119.7, 109.5, 63.3, 52.9.
Scheme S1. Synthesis of the benzylbromide-tethered IL [VIMBBr]Br.
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[VIMBCI|CI: 'H NMR (400 MHz, D,0) (Figure S2A): 6=8.93 (d, 1H),7.65 (d, 1H), 7.43
(d, 1H),7.32 (d, 4H), 5.68(q, 2H), 5.31 (q, 3H), 4.57 (t, 2H). 3C NMR (100 MHz, D,0)
(Figure S2B): 6=139.1, 134.5, 133.3, 129.6, 129.2, 128.1, 122.8, 119.8, 109.6, 52.7, 45.5.
Scheme S2. Synthesis of the benzylchloride-tethered IL [VIMBCI]CI.
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[MIMBBr]Br: '"H NMR (400 MHz, D,0O) (Figure S3A): 6=8.59 (s, 1H), 7.42 (d, 2H), 7.33
(m, 4H), 5.28 (t, 2H), 4.52 (t, 2H), 3.74 (s, 2H). 3C NMR (100 MHz, D,0O) (Figure S3
B): 0=141.1, 136.0, 132.8, 128.7, 123.6, 122.1, 63.3, 52.4, 35.6.

Scheme S3. Synthesis of the benzylbromide-tethered IL [MIMBBr]Br.
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[VIMB]Br: 'H NMR (400 MHz, D,0) (Figure S4A): 6= 7.65 (d, 1H), 7.43 (d, 1H), 7.37(
q, 4H), 7.01 (q, 1H), 5.68 (q, 2H), 5.31 (q, 4H). 3C NMR (100 MHz, D,0) (Figure S4B)

0=129.3, 129.3, 128.6, 128.1, 122.7, 119.6, 109.4, 53.1.
Scheme S4. Synthesis of the benzyl-tethered IL [VIMB]Br.
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[DVIMB]Br,: 'H NMR (400 MHz, D,0O) (Figure S5A): 6=7.67 (d, 2H), 7.43 (d, 4H), 7.36
(s,4H), 5.69 (t, 2H), 5.34 (t, 4H). 3C NMR (100 MHz, D,0O) (Figure S5B) 0=134.2, 129.
4, 128.0, 122.8, 119.7, 109.5, 52.5.

Scheme S5. Synthesis of the bis-vinylimidazolium IL [DVIMB]Br,.
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Scheme S6. Synthetic route to (A) HPMBrl1-DCX, (B) HPMBr0.5-B, (C) HPMBr0.5-D, (D)

HPMCIO0.5 and (E) HMMB10.5.
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Scheme S7. Possible catalytic mechanism of CO, cycloaddition reaction over HPMBr0.5.
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Figure S1. (A) 'H NMR and (B) 3C NMR of [VIMBBr|Br using D,O as the solvent.
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Figure S2. (A) 'H NMR and (B) 3C NMR of [VIMBCI|CI using D,O as
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Figure S3. (A) 'H NMR and (B) C NMR of [MIMBBr]Br using D,O as

the solvent.
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Figure S4. (A) 'H NMR and (B) 3C NMR of [VIMB]Br using D,O as the
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Figure S6. (A) Nitrogen sorption isotherms and (B) pore size distribution curves of HPMBr0.5
prepared with the molar composition of a) P[VIMBBr]|Br/FeCl;/ BCMBP=1:2:0.5 and b)
[VIMBBr]Br/FeCl;/BCMBP=1: 8: 0.5.
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Figure S7. (A) Nitrogen sorption isotherms and (B) pore size distribution curves of HPB, H PMBr1-
DCX, HPMCI0.5, HPMBr0.5-B, HPMBr0.5-D and HMMB10.5.
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Figure S8. SEM images of (A, B) HPMBr0, (C, D) HPMB10.3, (E, F) HPMB10.75 and (G, H).
HPB.
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Figure S9. SEM images of (A, B) HPMCI0.5, (C, D) HPMBr1-DCX, (E, F) HPMBr0.5-B, (G, H)
HPMB10.5-D and (I, J) HMMBI0.5.
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Figure S10. EDS spectrum of HPMBr0.5.

14



A
LHLM“"IM« R [VIMBBr|Br

1 L) P[VIMBBrLBr HPMBro0.3

W HPMBr0.75
HPMBr0.5

10 20 3 40 50 60 70 80 10 20 30 40 50 60 70 80
2 theta (degree) 2 theta (degree)

Intensity (a.u.)
Intensity (a.u.)

Figure S11. XRD patterns of [ VIMBBr|Br, P[VIMBBTr]|Br and HPMBrx.
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Figure S12. XRD patterns of HPMBr1-DCX, HPMBr0.5-B, HPMBr0.5-D, HPMCI0.5 and
HMMBT0.5.
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Figure S13. Thermogravimetry curves of P[VIMBBr|Br and HPMBrx.
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Figure S14. FT-IR spectra of HPMBrx.
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Figure S16. (A-C) XPS survey scan spectra, (D-F) N 1s, (G-I) Cl 2p and (J-L) Br 3d XPS spectra
of HPMB10, HPMBr0.3 and HPMBr0.75, respectively.
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Figure S17. CO, sorption isotherms of HPB at (A)273 K and (B) 298 K; (C) the CO, isosteric heat
of adsorption (Qy) for HPB.
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Figure S18. FT-IR spectra of a) fresh HPMBr0.5 and b) recovered HPMBr0.5 after 5th run.
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Figure S19. (A, B) SEM images, (C) N, sorption isotherm and (D) pore size distributions of
recovered HPMBr0.5 after Sth run.
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Table S1. Elemental analysis and synthetic yields for different samples.

Sample N[%] C[%] H[%] C/Nratio C/Hratio Y(loe/:;l
[VIMBBr]Br 792 4371 354 5.52 12.35
P[VIMBBTr]Br 848  51.16  4.16 6.03 12.30 98
HPMBI0 8.15 5114 572 6.27 8.94 56
HPMBr0.3 6.85  57.16  5.16 8.34 11.07 80
HPMBI0.5 6.46 6432 559 9.95 11.49 88
HPMBI0.75 6.14  63.61  5.10 10.35 12.48 94
HPMBr1-DCX 595 6273  5.03 10.54 12.47 74
HPMBr0.5-B 481 6356  5.17 13.21 12.29 68
HPMBr0.5-D 872 5225 472 5.99 11.07 70
HPMCI0.5 590 6298 5.1 10.67 12.32 88
HMMBI0.5 500 6898  5.15 13.79 13.39 63
Reused HPMBr0.5 6.11 5943 478 9.73 12.43

2 The yield of polymer product.

Table S2. Textural properties of HPMBr(.5 prepared with the different molar composition of
P[VIMBB:r]|Br, FeCl; and BCMBP.

Micropor
P [VIMBBI’] Br SBETb Smicroc Vtotald ‘Imicroc D avef
Entry e content®
/FeCly/ BCMBP? (m?g!) (m?g!) (ecm3gl) (cm3g) %) (nm)
0
1 1/2/0.5 437.78 83.49 0.28 0.04 14 3.32
2 1/8/0.5 311.92 99.45 0.23 0.04 17 3.87

2 The molar composition of P[VIMBBr]|Br, FeCl; and BCMBP. ® BET surface area. ¢ Micropore surface area and

volume calculated by the t-plot method. ¢ Total pore volume. ¢ Calculated by V icro/ Vil f Average pore size.

19



Table S3. Comparison of various poly(ionic liquid)s between the surface area and IL content.

SeET IL content Synthesis

Entry Sample (m? g (mmol g1y approach Ref.
1 HPMBro0.5 558 2.31 FCA® This
2 HPMBr0.75 855 2.19 FCA This
3 poly[bvbim]Cl 24.18 2.53a FRP¢ [1]
4 PDMBr 205 2.57° FRP [2]
5 PIL,, 86.21 2.212 FRP [3]
6 IP 3 91.56 1.69° FRP [4]
7 PQP 520 2.02b FRP [5]
8 PDBA-CI-SCD 211 1.442 FRP [6]
9 PVIm-6-SCD 797.7 0.542 FRP [7]
10 PAD-3 156 2.32 FRP [8]
11 [PAD][IDA] 132 1.72 FRP 9]
12 PIL-4 1.97 1.25 FRP [10]
13 AE-PIL-Cl 227.5 1.90 FRP [11]
14 PGDBr-5-20H 218 1.88 FRP [12]
15 P-HVD-2/3/5 8.61 3.53 FRP [13]
16 PADV-2 105 2.01 FRP [14]
17 PDVB-[AITMG]Br-0.2 152 1 FRP [15]
18 POM3-IM 575 1.01° FCA [16]
19 Polymers 3 904 0.48° FCA [17]

20 Poly-NHC-2-Pd** 569 0.52 FCA [18]
21 HCP-IL-7 447 0.70 FCA [19]
22 HIP-Br-2 534 0.3 FCA [20]
23 POPs-B10 824 0.81° FCA [21]
24 NHC-CAP-1(Zn?") 1040 1.51 FCA [22]
25 Ic,HCP-5b 1017 0.8 FCA [23]
26 HCP-V2 750 0.50° FCA [24]
27 HPILs-CI-2 500 1.24° FCA [25]
28 CPIP-A-4 570 0.53 FCA [26]
29 IHCP-OH(1) 515 0.78 FCA [27]
30 Bi/HCPp 945.59 0.21° FCA [28]
31 Py-HCP-Br 435 0.76° FCA [29]
32 HP-[C4PhIm]Br-DCX-2 763 0.9 FCA [30]
33 PiP@QA 301 1.89 FCA [31]
34 DHI-CSU-3-Br 1216 1.21° FCA [32]
35 [HCP-CH2-Im][CI]-1 385 2.10 FCA [33]
36 PIP-3 1021.9 1.01 FCA [34]
37 iPT-2 810 0.57 FCA [35]
38 HIP- 323 0.81 FCA [36]
39 HIP-CI(3)-OH 596 0.97 FCA [37]
40 iPHCP-12 537 0.98 FCA [38]
41 THCP-2 812 0.24> FCA [39]

2 Estimated from their IL units. ® Determined from CHN elemental analysis in reference. ¢ Free-radical
polymerization. 9 Friedel-Crafts alkylation.
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Table S4. CO, adsorption performance of various polymers.

CO; uptake* Qb
st
Entry Sample (mmol g) (KJ mmol)
273/298 K

1 P[VIMBBr|Br 0.08/0.03
2 HPMBr0 0.70/0.47 44
3 HPMBr0.3 0.87/0.52 53
4 HPMBr0.5 1.74/0.93 44
5 HPMBr0.75 1.83/0.94 38
6 HPB 2.83/1.78 26
7 HPMBr1-DCX 1.36/0.84 42
8 HPMCI0.5 1.26/0.80 35
9 HPMBr0.5-B 1.16/0.63 43
10 HPMBr0.5-D 1.26/0.72 45
11 HMMBI0.5 1.40/0.79 46

2 CO, uptakes at 273 K and 298 K (0.1MPa). ® Calculated by the Clausius-Clapeyron equation. © Negligible.

Table SS. Catalytic performances of control samples for CO, cycloaddition with ECH.?

0
O, CO, balloon //(
a2 v O N
Entry Sample Con.? Sel
(%) (%)
1 HPB 0 0

2 HPMBr-DCX 81.8 96.5
3 HPMBr0.5-B 91.5 97.6
4 HPMBr0.5-D 84.3 96.9
5 HPMCIO0.5 68.7 98.7
6 HMMBr0.5 96.3 98.9

a Reaction condition: catalyst (15 mg), ECH (5 mmol), 80 °C, 24 h, CO, (0.1MPa). ® The conversion and selectivity
determined by GC.
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Table S6. Catalytic activity of recent metal-solvent-additive-free heterogeneous catalyst for

cycloaddition of CO, under atmospheric pressure.

Temp. Time Yield TOF?
Entry Catalyst Epoxide Ref.
(°C) (h) (%) (b
1 ECH 80 24 99.0 6.0
HPMBr0.5 This work
2 SO 80 36 94.7 3.8
3 ECH 70 48 91.3 0.73
PDMBr [2]
4 SO 120 12 80.2 2.6
5 ECH 100 24 99 1.0
IP 3 [4]
6 SO 100 24 87 0.9
7 ECH 90 6 99.4 34
PDBA-CI-SCD (6]
8 SO 90 6 97.8 33
9 ECH 50 24 98.2 1.4
PVIm-6-SCD (7]
10 SO 80 18 97.9 1.4
11 ECH 70 24 98 0.88
PAD-3 [8]
12 SO 110 8 92 2.4
13 ECH 70 24 91 1.9
PGDBr-5-20H [12]
14 SO 70 96 90 0.49
15 ECH 50 24 87 3.8
PADV-2 [14]
16 SO 90 24 96 34
17 ECH 140 4 99 2.6
[HCP-CH2-Im][CI]-1 [33]
18 SO 100 20 93 0.74
19 HIP-CI(3)-OH SO 100 20 98 2.3 [37]
20 ECH 60 60 99 0.67
iPHCP-12 [38]
21 SO 80 60 95 0.64
22 DB10%-Pa-Tp ECH 120 96 99 44 [40]
23 ECH 100 24 99 1.2
COP-222 [41]
24 SO 100 24 99 1.2
25 ECH 80 48 98 0.68
COF-IL [42]
26 SO 80 48 98 0.68
27 ECH 80 16 96.4 43
[PDVB-HAVIM-C,g]Br [43]
28 SO 80 30 93.5 2.2
29 ECH 80 48 96 1.4
IM-iPHP-2 [44]
30 SO 80 72 84 0.85
31 VIPA-Br SO 80 72 96 0.14 [45]

a Turnover frequency (TOF): yield of cyclic carbonate (mmol)/[ionic sites (mmol)xreaction time (h)]
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Table S7. Dosage of catalyst and catalytic performance of HPMBr0.5 and previously reported
hypercrosslinked poly(ionic liquid)s via preparation of Friedel-Crafts alkylation.

Yiel
Dosage? Co- P Temp Tim
Entry Catalyst Epoxide d Ref.
(Wt%) catalyst (MPa) .(°C) e(h)
(%)
0.1 80 24 99.0  This
1 ECH 3.2 None
1.0 80 6 99.3 work
HPMBr0.5
0.1 80 36 94.7  This
2 SO 2.5 None
1.0 80 6 97.5 work
30 POM3-IM ECH 53.8 None 1.0 120 8 90.0 [16]
4¢ Polymers 3 ECH 11.4 ZnBr, 1.0 130 7 91 [17]
5 HIP-Br-2 SO 5.4 None 1.0 120 6 99 [20]
6 HPILs-Cl-2 ECH 54 TBAB 0.1 70 9 99.0 [25]
7 IHCP-OH(1) ECH 0.4 None 3.0 135 1 99.0 [27]
8 Py-HCP-Br ECH 12.6 None 2.0 120 8 99.0 [29]
HP-[BZPhIm]CI-
9 SO 6.5 None 0.1 120 24 90.9 [30]
DCX-1
10 DHI-CSU-3-Br ECH 10.8 TBAB 0.1 70 8 99.0 [32]
[HCP-CH2-Im][CI1]-
11 . SO 25 None 0.1 140 4 95 [33]
12 PIP-3 SO 4.2 None 1.0 100 24 98 [34]
13 HIP-CI(3)-OH SO 16.7 None 0.1 120 12 99 [37]
14 iPHCP-12 ECH 27.0 None 0.1 60 60 99 [38]

2Dosage of catalyst. ® ethanol as solvent. © DMF as solvent.
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Characterization of cyclic carbonates

4-methyl-1,3-dioxolan-2-one:

NN T B ODME OO HO O o
CHEN ML TO®mN LN T o g
ppai- iR b e PR agaly ey oo
OO DOEEDBNNNNS OO0 o
B e e -

NAME

/
%

T T T T T T T T T T 1

EXPNO
PROCNO

Date_

O Time
INSTRUM

O PROBHD
PULPROG

SOLVENT

20230216
1

1
20230216
9.3

spect
2116098_0170 (

230
65536
cocl3

16

2
8012.820
0.244532
4.0894966

296.3 K
1.00000000
1

400.1324708
1H

9.50

65536
400.1300013
EM

0
0.30

0
1.00

3h

Hz
sec

usec
usec

5 4 3 2 1 0 ppm

-0 i

'H NMR (400 MHz, CDCls): 54.91 (m, 1H), 4.58 (q, 1H), 4.05 (g, 1H), 1.50 (d, 3H).
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200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR (100 MHz, CDCl3): § 155.1, 73.6, 70.7, 19.5.
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BRUKER
LS

20230220 wxc
%

1
20230220
9.46

=

spect
2116098_0170 (
2gpg30
65536
cDC13
512
4
24038.461 Hz
0.733596 Hz
1.3631988 sec
195.72
20.800 usec
6.50 usec
296.4 K
2.00000000 sec
0.03000000 sec

100.6228298 MHz
13C
8.99 usec
32768
100.6127690 MHz
EM

0
1.00 Hz

Q
1.40
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4-(chloromethyl)-1,3-dioxolan-2-one:

oA
a_J—

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

SOLVENT
NS

J
1.00
—

'H NMR (400 MHz, CDCLy): § 5.00 (m, 1H), 4

154.1358
—74.2111

ppm

BRUKER
(<O

20230216
2

1
20230216
9.39

spect
2116098_0170 {
2g30

65536

CcDCl3

16

2
8012.820
0.244532

4.0894966

Hz
Hz
sec

usec
usec

=

296.5

1.00000000 sec

1

400.1324708

1H

9.50 usec

65536

400.1300057 MHz
EM

0

0.30

0

1.00

.63 (m, 1H), 4.45 (q, 1H), 3.81 (m, 2H).

—— 66.9997
43.5921

T T T T 1 T
200 180 160 140 120 100 80

60 0 ppm

3C NMR (100 MHz, CDCl;): & 154.1, 74.2, 67.0, 43.6.
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=

1

20230220
10.19

spect
2116098_0170 (
zgpg30

65536

CDC13

512

4

24038.461
0.733596
1.3631988

296.5 K
2.00000000
0.03000000

1
100.6228298
13c

8.99

3276
100.6127690
EM

0
1.00
0

1.40



4-phenyl-1,3-dioxolan-2-one:
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Ay
T~-4.7894
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=t

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

'H NMR (400 MHz, CDCLy): § 7.44 (m, 5H), 5.70 (t, 1H), 4.83 (t,

154.8653
——135.7686
——125.9044

T——129.2741

__—129.783%
——178.0301

20230216
3

3
20230216

9.45

spect
2116098_0170 (
T 2g30

65536

cocll

16

2

8012.820
0.244532
4.0894966
111.79

62.400

6.50

296.8
1.00000000

1

400.1324708
1H

9.50

65536
400.1300084
EM

0

0.30

0

1.00

1H), 4.37 (q, 1H).

NAME
EXPHO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

—71.2107

T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80

13C NMR (100 MHz, CDCl;): 6 154.9, 135.8, 129.8, 129.3, 125.9,

27

T 1
70 60 ppm

78.0, 71.2.
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spect
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512

4
24038.4861

0.733596
1.3631988

296.5
2.00000000
0.03000000

1
100.6228298
13c
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32768
100.6127690
EM

0

1.00

0
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allyloxymethyl-1,3-dioxolan-2-one:

Gt ‘ g%
BEEE——— e A s i
4

EXPNO
PROCNO 1
Date_ 20230216
Time 11.53 h
(0) INSTRUM spect
PROBHD  2116098_0170 (
PULPROG 2930
0] ™ 65536
'0) SOLVENT cocl3
\\///l\\~/ NS 16
DS 2
4\/0 B 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894966 sec
RG 87.28
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
p1 1.00000000 sec
D0 1
sFo1 400.1324708 MHz
NUC1 1H
Pl 3.50 usec
sT 65536
sF 400.1300040 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00

8 T 6 5 2 1 0 ppm

ey

'H NMR (400 MHz, CDCls): § 5.91 (m, 1H), 5.32-5.22 (m, 2H), 4.87 (m, 1H), 4.53 (t, 1H), 4.42

(q, 1H), 4.12 (m, 2H), 3.72 (m, 2H).

@ = -

2 5 2 ARwe

& E s §a3z2 BRUKER

2 o £ Galde (N

o n = s

‘ | l \ r ' |’ NAME 20230220 wxc
EXENO 4
PROCNO 1
Date_ 20230220
Time 11.26 h
INSTRUM spect
PROBHD 2116098_0170 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631988 sec
RG 195.72
DW 20.800 usec
DE 6.50 usec
IE 296.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 8.99 usec
sI 32768
SF 100.6127690 MHz
WDW EM
SsSB 0
LB 1.00 Hz
GB 0
BC 1.40

| I N

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

3C NMR (100 MHz, CDCl3): § 155.0, 133.6, 118.1, 75.0, 72.6, 68.8, 66.3.
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4-(phenoxymethyl)-1,3-dioxolan-2-one:

‘ BRUKER
MW W NAME 20230218

EXPNO
PROCNO

1

Date_ 20230216

/( Time 14.38

O INSTRUM spect

O PROBHD Z116098_0170 (

UL 2930

0\)\/ 65536
SOLVENT

8012.820 Hz
0.244532 Hz
A 4.0894966 sec
RG 111.79

=4

DW 62.400 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUC1 1H

Pl 9.50 usec
SI 65536

SF 400.1300092 MHZ
WDW EM

SsB 0

LB 0.30 Hz
GB ]

PC 1.00

4 3 2 1 0 ppm

'H NMR (400 MHz, CDCLy): § 7.31 (m, 2H), 7.03 (t, 1H), 6.92 (t, 2H,), 5.05 (m, 1H), 4.63 (t, 1H),

4.54 (q, 1H), 4.25 (q, 1H), 4.16 (q, 1H).

oo < o o~

a5 PO . w o

& - N 5 o~ R

RE Fogon - BRUKER

5% 8= 3 g LN

B o i s s 88

1 J ‘ | \/ NAME 20230220 wxc
EXPNO 5
PROCNO 1
Date_ 20230220
Time 11.59 h
INSTRUM spect
PROBHD  2116098_0170 (
PULPROG zgpg30
TD 65536
SOLVENT €DC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631988 sec
RG 195.72
DW 20.800 usec
DE 6.50 usec
TE 296.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.6228298 MHz
NUC1 13C
Pl 8.99 usec
SI 32768
SF 100.6127690 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40

J L

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

3C NMR (100 MHz, CDCl3): § 157.8, 154.7, 129.7, 122.0, 114.6, 74.1, 66.9, 66.2.
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4-butyl-1,3-dioxolan-2-one:

EXPNO
PROCNO
Date_

Time

INSTRUM

O

=i
o

ppm

—_ N
1.09
115 -

312

PROBHD
PULPROG

D
O SOLVENT
NS

an
Lesc)

20230216
6

1
20230216
12.17 h

spect
2116098_0170 (
zg30

g
65536
CDC13

16

2
8012.820 Hz
0.244532 Hz
4.0894966 sec

295.7 K
1.00000000 sec

400.1324708 MHz
1H

9.50 usec
65536

400.1300043 MHzZ
EM

o
0.30 Hz
0

1.00

'H NMR (400 MHz, CDCLy): 5 4.74 (m, 1H), 4.55 (t, 1H), 4.09 (q, 1H), 1.84 (m, 2H), 1. 49(m,

4H), 0.95 (t, 3H).

155.1495
69.4274

NAME
EXPNO
PROCNO
Date_
Time

— 33,5978
——26.4593

——22.2869
——13.8487

PROBHD

NS

T T T T T T T T T T

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

3C NMR (100 MHz, CDCl5): 8 155.1, 77.1, 69.4, 33.5, 26.4,22.2, 13.8.
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20230220 wxc
6

1
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spect
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z2gpg30
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cDpC13
512

4
24038.461 Hz

0.03000000 sec
1
100.6228298 MHz
13c
8.99 usec
32768
100.6127690 MHz
EM

0
1.00 Hz

0
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4-octyl-1,3-dioxolan-2-one:

TR T s wAvE 20230216
7

EXPNO
O PROCNO 1
20230216
e 12.25
INSTR spect
O PROBHD 2116098_0170 (
PULPROG zg30
O D 65536
SOLVENT CDC13
CsH
sHy7 o3 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
RQ 4.0894966 sec
RG 63.2
DW 62.400 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
Pl 9.50 usec
sI 65536
SF 400.1300048 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T 1
2 1 0 ppm
|18 |18
o i @

'H NMR (400 MHz, CDCls): & 4.75 (m, 1H), 4.53 (t, 1H), 4.09 (q, 1H), 1.86 (m, 2H), 1.51 (m,
12H), 0.90 (t, 3H).

0.97

w
@ w mmeANe ST
= @ SomEaro~
: g BRUKER
a o moaoaa T
a i+ ARARINNS
\\\V// ‘ NAME 20230220 wxc
EXPNO 7
PROCNO 1
Date_ 20230220
Time 13.06 h
INSTRUM spect
PROBHD  Z116098_0170 (
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631988 sec
RG 195.72
DW 20.800 usec
DE 6.50 usec
TE 296.5 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13¢
Pl 8.99 usec
sI 32768
SF 100.6127690 MHz
WDW EM
SSB Q
LB 1.00 Hz
GB 0
BC 1.40
s
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

13C NMR (100 MHz, CDCl,): 8 155.1, 77.1, 69.4, 33.9, 31.8, 29.3, 29.1, 29.1, 24.4, 22.6, 14.1.
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4-decyl-1,3-dioxolan-2-one:

0
o PPl

O
C10H21/‘\/
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20230216
8

1
20230216
14.43
spect
2116098_0170 (
zg30
65536
cpel3

16

2
8012.820
0.244532
4.0894966
77.43

1.00000000

3
400.1324708 Mt
1H

9.50

65536
400.1300064
EM

0
0.30
0
1.00

IH NMR (400 MHz, CDCly): 5 4.74 (m, 1H), 4.54 (t, 1H), 4.09 (t, 1H), 1.86 (m, 2H), 1.51 (m, 16H),

0.90 (t, 3H).
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Time
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spect
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q
24038.461

0.73359%6
1.3631988

296.6
2.00000000
0.03000000

1
100.6228298

8.99

327
100.6127690
EM

0
1.00
0

1.40

13C NMR (100 MHz, CDCl;): 8 155.1, 77.0, 69.4,33.9,31.9, 29.5,29.4, 29.3,29.2,29.1,24.4,22.7,

14.1.
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4-dodecyl-1,3-dioxolan-2-one:
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NAME 20230216
EXPNO 9
PROCNO 1
Date_ 20230216
Time 14.49
INSTRUM spect
PROBHD  2116098_0170 (
PULPROG zg30
™ 65536
SOLVENT €pcl3
NS 16
DS

SWH 8012.820
FIDRES 0.244532
AQ 4.0894966
RG 111.79
DwW 62.400
DE 6.50
TE 294.3
D1 1.00000000
D0

SFO1 400.1324708
NUC1 1H
Pl 9.50
SI 65536
SF 400.1300077
WDW EM
SSB o
LB 0.30
GB o
BC 1.00

Hz
Hz
sec
usec
usec
K
sec
MHz
usec

MHz

Hz

'H NMR (400 MHz, CDCly): & 4.74 (m, 1H), 4.54 (t, 1H), 4.09 (q, 1H), 1.85 (m, 2H), 1.51 (m,

20H), 0.90 (t, 3H).
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NAME 20230220 wxc
EXPNO 9
1
20230220
14.14 h
STRUM spect
PROBHD  2116098_0170 (
PULPROG zgpg30
D 65536
SOLVENT cpcl3
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631988 sec
RG 195.72
DW 20.800 usec
DE 6.50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 8.99 usec
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 1]
LB 1.00 Hz
GB [
BC 1.40

13C NMR (100 MHz, CDCl;): 8 155.1, 77.0, 69.4,33.9,31.9, 29.6, 29.6, 29.4, 29.3,29.1,24.4,22.7,

14.1.
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4, 5-cyclohexyl-1, 3-dioxolan-2-one

NAME 23-0227-WKC
EXPNO 1
PROCNO 1
Date, 20230227
Time 15.06 h
INSTRU spect
PROBHD 2116098_0170 (
PULPROG zg30

TD 65536
SOLVENT cpell

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894966 sec
RG 32.46

oW 62.400 usec
DE 6.50 usec
TE 297.

Dl 1.00000000 sec
TDO 1
SFOl 400.1324708 MHz
NUC1 1H

Pl 9.50 usec
ST 65536

SF 400.1299982 MHz
WOW EM

ssB 0

LB 0.30 Hz
GB 0

PC 1.00

L

ppm

IH NMR (400 MHz, CDCl3) 3 4.67 (m, 2H), 51.88 (m, 4H), 51.65(m, 2H), 51.45(m, 2H).

155.4284
75.7982

——26.7878

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

—19.1916

SOLVENT
N

130 120

T M T T T T
160 150 140 110 100 90 80 70 60 50 40

13C NMR (100 MHz, CDCl3) 8 155.67, 76.05, 27.06, 19.45.
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4
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0.03000000
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o
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