Supporting Information

Diphenyl Carbonate: A Highly Reactive and Green Carbonyl

Source for the Synthesis of Cyclic Carbonates

Ek Raj Baral?, Jun Hee Lee™", and Jeung Gon Kim®"

a. Department of Chemistry and Research Institute of Physics and Chemistry, Chonbuk National
University, Jeonju 54896, Republic of Korea

b. Department of Advanced Materials Chemistry, Dongguk University, Gyeongju 38066,
Republic of Korea

Email: jeunggonkim@jbnu.ac.kr (JGK), leejunhee@dongguk.ac.kr (JHL)

Contents
1. Copies of NMR Spectra of Cyclic Carbonates S2
2. Rate Comparison Data S24
3. HPLC traces of Chirality Transfer Experiment S25
4. DSC data of diphenyl carbonate S26

S1



1. Copies of NMR Spectra of Cyclic Carbonates

4-Phenyl-1,3-dioxolan-2-one (3a)
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4-(p-Tolyl)-1,3-dioxolan-2-one (3b)
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4-(4-Fluorophenyl)-1,3-dioxolan-2-one (3c)
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4-Methyl-4-phenyl-1,3-dioxolan-2-one (3d)
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1,3-Dioxolan-2-one (3e)
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4-Methyl-1,3-dioxolan-2-one (3f)
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4-Tetradecyl-1,3-dioxolan-2-one (39)
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4-(tert-Butyl)-1,3-dioxolan-2-one (3h)
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4-(Chloromethyl)-1,3-dioxolan-2-one (3i)

Cl

Tsoz

Foo't
Tzot

Foot

1.5 1.0 0.5 0.0

2.0

80 75 70 65 60 55 50 45 40 3.5 3.0 25
f1 (ppm)

8.5

9.0

10.0 9.5

LEY—

6'99 —
€vL
h.wh”
0°LL N
€LL

TYST —

Cl

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200

S11



4-((Allyloxy)methyl)-1,3-dioxolan-2-one (3j)
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4,5-Dimethyl-1,3-dioxolan-2-one (3K)
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(4S,5R)-4,5-diphenyl-1,3-dioxolan-2-one (3I)
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(4R,5R)-4,5-diphenyl-1,3-dioxolan-2-one (3m)
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Diethyl (4S,5S)-2-0x0-1,3-dioxolane-4,5-dicarboxylate (3n)
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(3aR,6aS)-Tetrahydro-4H-cyclopenta[d][1,3]dioxol-2-one (30)
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(3aR,7aS)-Hexahydrobenzo[d][1,3]dioxol-2-one (3p)
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(3aR,9aS)-Octahydrocycloocta[d][1,3]dioxol-2-one (3q)
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(3aR,4R,6R,7aS)-3a,5,5-Trimethylhexahydro-4,6-methanobenzo[d][1,3]dioxol-2-one (3r)
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4,4,5,5-Tetramethyl-1,3-dioxolan-2-one (3s)
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Benzo[d][1,3]dioxol-2-one (3t)
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5-Methylbenzo[d][1,3]dioxol-2-one (3u)
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2. Rate Comparison Data

1. Parallel comparison

time(min) 3h 3f

0 0 0

2 11 9

5 24 21

10 39 34

20 53 48

30 60 56

60 71 67

2. Competitive comparison
time(min) 3h (%) 3f (%)

0 0 0

5 31 9

10 40 13

30 53 16

60 59 19

3. Catalyst comparison
Yields of 3a (%)
Time (Min) TBD MTBD DBU

0 0 0 0
5 47 20 19
10 62 30 28
30 78 52 52
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3. HPLC traces of Chirality Transfer Experiment

(R)-1-phenyl-1,2-ethanediol (2a)

B (rac)-1-phenylethane-1_2-diol006 Iod
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1550 1878 1600 1825 1850 1875 17.00 1725 1750 1775 1200 1825 1250 1878 min
5 (R)-T-phenylthana-1_2-Giol003 1cd PeakTable g
Peak#| Ret. Time Area Height Conc. Unit 1D# Name Area%
T TER04 2310 o 02T
17,569 41675 1956 dd ary
Total 5raT T 00, T 00, 000
[«[»]\Detector A(220nm) /
(R)- 4-Phenyl-1,3-dioxolan-2-one (3a)
B (rack4-phenyk1_3-Gioxolan-2-one lod Chromatooram
mV(x100)
ChT (220 = = Tine Tien A
204 = &
159
109
059 2
&
. : -4
1400 1425 1450 1475 1500 1525 1580 1575 1600 1625 1650 1675 1700 1725 1750 1775 1800 1825 1850 1875 1300 1925 o0 | 1975 2000 2025 2050 2075 min
B (rac)4-phenyk1_3 dioxolan 2-one lcd PeaiTabe §
Peak#| Ret, Time Area Height Conc, Unit [T] Name Area%
T 5.0 B TEaTed EERL EERL
18,730 533695 16746 0,25 0. 25
Total T EBRIT 00, T T, 700
[ <[> [\ Detector A(220nm)
B (RI4-phenyk1_3-dioxolan-2-one cd Chromatooram
mV(x100)
ChT (220 = Time 15219 Tien 392 .
8
20]
104
© 2
s &
o0 T T : A T T T T ; T T T T T T : : ; ; = : T ; : d
1400 1425 1450 1475 1500 1525 1550 1575 1600 1625 1650 1675 1700 1725 1750 1775 1800 1825 1850 1875 1900 1925 1950 1375 2000 2025 2050 2075 min
T (R)4-phenyb1_3 dioxolan 2-one cd PeaiTabe §
Peak#| Ret, Time Area Height Conc, Unit 1D# Name Area%
T o608 LR pAklkE] 7] £
18,785 ABT72R 0786 g .9
Total L7085 3705 00, T T, 700

|« > ]\ Detector A(220nm)
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4. DSC data of diphenyl carbonate

Sample: KNM-180813-DC DSC File: D:\180813\KNM-180813-DC.001
Size: 3.5500 mg Run Date: 13-Aug-2018 10:16
Comment: 10 /min to 250 in Nitrogen Instrument: DSC Q200 V24 .8 Build 120
2
79.31°C 142.04°C
0 1‘23-6Jf9L 328.5J/g 4
i N
204.13°C
S 27
=
z 78.50°C |
B
L
§ 4
6
8 , i i , __BO.OTC , , i , | , i . , . i ‘
0 50 100 150 200 250
Exo Up Temperature (GC) Universal V4.7A TA Instruments
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