Electronic Supplementary Material (ESI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2020

Electronic Supplementary Information

Defect-Engineering a Metal-Organic Framework for CO» Fixation in the

Synthesis of Bioactive Oxazolidinones

Aasif Helal,»" Kyle E. Cordova,” Md. Eyasin Arafat,® Muhammad Usman,?* and Zain

H. Yamani®

2Center of Research Excellence in Nanotechnology (CENT), King Fahd University of
Petroleum and Minerals (KFUPM), Dhahran 31261, Saudi Arabia
®Materials Discovery Research Unit, Reticular Foundry, Royal Scientific Society,

Amman 11941, Jordan

Table of Contents

Section S1 Experimental section S2-5

Section S2 Characterization of UiO-66 and UiO-66 analogues S6-15
Section S3 | 'H and *C NMR of oxazolidinones S16-20
Section S4 | 'H and 3C NMR spectra of oxazolidinones S21-33

Section S5 Synthesis of the intermediates for the catalytic reaction S34-36

Section S6 Recycling and regeneration of the catalyst UiO-66-40 S37-38

Section S7 References S39

S1



Section S1: Experimental section

Chemicals used in this work

Terephthalic acid (98% purity) (TPA), Zirconium tetrachloride (99.99% purity)
(ZrCly), 4-(Aminomethyl) benzoic acid (97% purity) (AMBA), methanol (99.9%
purity), N,N-dimethylformamide (DMF; 99.8% purity), dichloromethane (99.8% extra
dry grade), Aniline (99%) with all the other aromatic amines, and propylene oxide
(99%) with all the other epoxides were purchased from Sigma Aldrich Corporation.
NMR solvents: Chloroform-d (CDClz; 99.9% purity) and dimethyl sulfoxide-ds
(DMSO-ds; 99.9% purity) were purchased from Cambridge Isotope. All chemicals
were used without further purification. Water used in this work was doubly distilled
and filtered through a Millipore membrane.

Instrumentation

'H and '3C NMR spectra were recorded on a Bruker AM-400 spectrometer using TMS
as the internal standard. Powder X-ray diffraction (PXRD) patterns of the samples were
recorded using a Rigaku MiniFlex diffractometer, which was equipped with Cu Ka
radiation. The data were acquired over the 20 range of 5° and 40°. The FT-IR spectra
of the KFUPM-3 were obtained using a Nicolet 6700 Thermo Scientific instrument in
the range of 400-4000 cm!, using KBr. Thermogravimetric analysis (TGA) was
conducted using a TA Q500 with the sample held in a platinum pan under airflow. The
BET surface area of the MOF and its derivatives were calculated by using
Micromeritics ASAP 2020 instrument. A liquid nitrogen bath was used for the
measurements at 77 K. CO; sorption isotherms were measured on an Autosorb 1Q2
volumetric gas adsorption analyzer. The measurement temperatures at 273 and 298 K

were controlled with a water circulator.
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Synthesis of MOF's
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Figure S1. Structure of the linkers used in this study.

The MOFs were prepared solvothermally with slight modification of a reported
method.! The synthesis was carried out with a molar ratio of ZrCls:TPA:AMBA (1:1:1)
in a mixed solvent of DMF (40 mL) and acetic acid (2.8 mL). The reaction mixtures
were mixed according to Table S1 to maintain the ratio of the linker modified defects.
Then the contents were transferred to a Teflon-lined autoclave and heated at 120 °C for
24 hours. The resulting solid products obtained were cooled, washed three times with
DMF (5 mL) using a centrifuge (10,000 rpm for 15 min), and then sequentially
immersed in methanol (5 mL three times per day) for three 24 h periods. Finally, each
of the product was activated by removing the solvent under vacuum for 24 h at 100 °C.
The obtained MOFs are denoted as UiO-66-X, where X is the percentage of AMBA
found in the structure (X = 10, 20, 30, 40%). Elemental analysis is as follows:

Ui0-66-10: Calcd for ZreCs4Has.4N2.6034.8 = ZrsO4(OH)4-(TPA)s 4(AMBA )6 * (H2O)2e
(DMF),: C, 35.29; H, 2.65; N, 1.98%. Found: C, 35.74; H, 2.59; N, 1.99%.
Ui0-66-20: Calcd for ZreCs4Hs0.8N3.2033.6 = ZrsO4(OH)4-(TPA)s8(AMBA) 2 * (H2O)2°
(DMF),: C, 35.45; H, 2.80; N, 2.45%. Found: C, 35.91; H, 2.74; N, 2.43%.
Ui0-66-30: Calcd for ZreCs4Hs32N3.80324 = ZrsO4(OH)4-(TPA)s2(AMBA) 1 8 * (H2O)2°
(DMF),: C, 35.61; H, 2.94; N, 2.92%. Found: C, 36.07; H, 2.88; N, 2.89%.
Ui0-66-40: Calcd for Zr¢Cs4Hss.6N4.40312 = ZrsO4(OH)4-(TPA)3 (AMBA)> 4 * (H2O)2e
(DMF),: C, 35.78; H, 3.09; N, 3.40%. Found: C, 36.14; H, 3.01; N, 3.45%.
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Table S1. Molar Compositions of Major Precursors for the Syntheses of MOFs from

TPA and AMBA and the Yields of MOFs

MOF* ZrCls(mmole)/ TPA(mmole)/ AMBA(mmole)/  Yield (%)°

Wt (mg) Wt (mg) Wt (mg)
Ui0-66 1/233 1/167 0 80
Ui0-66- 1/233 0.9/150 0.16/24 80
10
Ui0-66- 1/233 0.8/134 0.27/41 75
20
Ui0-66- 1/233 0.7/117 0.37/56 74
30
Ui0-66- 1/233 0.6/100 0.45/68 72
40

Synthesis temperature: 120 °C, time: 24 h *Based on Zr
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General Procedure for Synthesis of Oxazolidinones from Aromatic Amines,
Epoxides, and CO»

In a typical reaction, UiO-66 catalyst (70 mg), epoxide (6.0 mmol), and aromatic amine
(2.0 mmol) were introduced into a 10 mL Schlenk flask. The flask was equipped with
a balloon of COz, and the reaction mixture was stirred on a magnetic stirrer at 85 °C for
12 h. Upon completion of the reaction, the mixture was cooled to room temperature.
The catalyst was separated by centrifugation with ethyl acetate three times. The
combined ethyl acetate layer was concentrated, and the product was isolated by column
chromatography (ethyl acetate/hexane). The product was characterized by 'H and 3C
NMR spectra and the identities of the oxazolidinones were confirmed by comparison

with literature data.?3
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Section S2: Characterization of UiO-66 and UiO-66 analogues

Intensity / a.u.

10 15 20 25 30 35 40 45
206 /°(Cu Ka)

Figure S2. PXRD patterns of (a) theoretical UiO-66 (simulated from CIF file), (b) UiO-
66, (c) Ui0-66-10 (input 16 mol%), (d) UiO-66-20 (input 27 mol%), (e) UiO-66-30
(input 37 mol%), (f) UiO-66-40 (input 45 mol%) and (g) UiO-66-40 after the activation
for the isotherm measurements.
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Figure S3. Digestion 'H NMR of UiO-66-10, UiO-66-20, UiO-66-30, and UiO-66-40
showing the presence of both the linkers (TPA and AMBA) in different ratios.
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Table S2. Input and output ratio of the linkers obtained from the digestion NMR

MOF Ratio of linkers TPA : AMBA input in Ratio of linkers TPA : AMBA output
mmole. from NMR digestion.
Ui0-66-10 1:0.18 1:0.11
Ui0-66-20 1:0.34 1:0.25
Ui0-66-30 1:0.53 1:0.44
Ui0-66-40 1:0.75 1:0.64
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Figure S4: Digestion '"H NMR of UiO-66-10 indicating the ratio of the two linkers.
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Figure S5: Digestion '"H NMR of UiO-66-20 indicating the ratio of the two linkers.
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Figure S7: Digestion '"H NMR of UiO-66-40 indicating the ratio of the two linkers.
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Figure S8: FT-IR spectra of Ui0-66, UiO-66-10, UiO-66-20, UiO-66-30, and UiO-66-
40.
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Figure S9: Thermal stability of UiO-66, UiO-66-10, UiO-66-20, UiO-66-30, and UiO-
66-40.
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Figure S10. N> adsorption isotherms of UiO-66, UiO-66-10, UiO-66-20, UiO-66-30,
and UiO-66-40. The filled and open circles represent the adsorption and desorption
branches, respectively.
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Figure S11. DFT pore size distribution plots of UiO-66, UiO-66-10, UiO-66-20, UiO-
66-30, and UiO-66-40 at 77 K.
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Figure S12: CO; adsorption isotherms of UiO-66 and UiO-66-40 at 273 K.
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Figure S13: CO; adsorption isotherms of UiO-66 and UiO-66-40 at 298 K.
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Figure S14. Coverage-dependent enthalpy of adsorption (Qs:) for CO> collected at 273
K and 298 K for UiO-66-40.
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Section S3: 'H and 3C NMR of oxazolidinones
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A
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Compound C1:

'"H NMR (400 MHz, CDCl3) & 7.55 (d, J = 8.0 Hz, 2H, ArH), 7.38 (t, J = 8.0 Hz, 2H,

ArH), 7.14 (t, J = 7.4 Hz, 2H, ArH), 4.67-4.60 (m, 1H, CH), 4.08 (t, /= 8.4 Hz, 1H,

CH), 3.66 (t, J = 8.0 Hz, 1H, CH), 1.88-1.71 (m, 2H, CH>), 1.45-1.41 (m, 4H, CH>),

0.96 (t, J = 7.2 Hz, 3H, CH3). 13C NMR (400 MHz, CDCl3) & 13.8, 22.3, 26.6, 34.6,

50.4,73.0, 118.1, 123.8, 128.9, 138.4, 154.9.

o
s e

Compound C2:

'H NMR (400 MHz, CDCls) & 8.07 (d, J= 7.2 Hz, 2H, ArH), 6.55 (d, J= 7.6 Hz, 2H,
ArH), 3.54 (d, J = 7.6, 11.6 Hz, 1H, CH), 3.38-3.31 (m, 1H, CH), 3.11 (t, J = 6.8 Hz,
1H, CH), 1.44-1.33 (m, 6H, CH,), 0.92 (t, J = 5.6 Hz, 3H, CHs). 13C NMR (400 MHz,

CDCl3) 6 13.9,22.7,27.6,32.8,49.0, 70.3, 111.2, 118.8, 126.4, 137.9, 153.5.

o
Compound C3:

'H NMR (400 MHz, CDCls) & 7.4 (d, J = 6.8 Hz, 2H, ArH), 7.16 (d, J = 6.8 Hz, 2H,
ArH), 4.63-4.58 (m, 1H, CH), 4.04 (t, J = 6.8 Hz, 1H, CH), 3.62 (t, J = 5.6 Hz, 1H,

CH), 2.32 (s, 3H, CH3), 1.86-1.70 (m, 2H, CH>) 1.44-1.38 (m, 4H, CH>2) 0.94 (t, J=5.6
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Hz, 3H, CH3). °C NMR (400 MHz, CDCl3) & 13.9, 20.7, 22.4, 26.6, 34.8, 50.7, 73.1,

118.3,129.5, 133.6, 135.9, 155.1.

oA
\/\)\/N—@OCH;,

Compound C4:

'H NMR (400 MHz, CDCLs) § 7.43 (d, J = 7.2 Hz, 2H, ArH), 6.9 (d, J= 7.2 Hz, 2H,
ArH), 4.73-4.68 (m,1H, CH), 4.53 (t, J= 6.4 Hz, 1H, CH), 4.07 (t, J = 6.4 Hz, 1H, CH),
3.79 (s, 3H, OCHs), 1.85-1.68 (m,2H, CH,) 1.44-1.38 (m, 4H, CH>) 0.93 (t, /= 5.2 Hz,
3H, CHs). 3C NMR (400 MHz, CDCl3) § 13.7, 22.2, 26.3, 33.5, 50.9, 69.3, 73.0, 114.1,

120.0, 131.5, 155.0, 156.2.

0
O

Compound C5:

'"H NMR (400 MHz, CDCl3) 6 7.57 (d, J=9.2 Hz, 2H, ArH), 7.42 (d, J = 8.8 Hz, 2H,
ArH), 4.69-4.62 (m,1H, CH), 4.12 (t,J= 8.6 Hz, 1H, CH), 3.69 (t, /=8.2 Hz, 1H, CH),
1.73-1.67 (m, 2H, CH>) 1.35-1.32 (m, 4H, CH) 0.88 (t, /= 6.8 Hz, 3H, CH3). 3*C NMR
(400 MHz, CDCl3) 6 13.9, 21.9, 26.2, 33.7, 49.6, 73.1, 119.5, 127.2, 128.7, 137.6,

154.3.

o
Compound C6:

'H NMR (400 MHz, CDCl3) & 7.39 (d, J = 6.8 Hz, 2H, ArH), 7.27 (d, J = 6.8 Hz, 2H,

ArH), 4.79-4.74 (m,1H, CH), 4.55 (t, J= 6.4 Hz, 1H, CH), 4.11 (t, J = 5.6 Hz, 1H, CH),
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3.52 (s, 1H, SH), 1.67-1.51 (m, 2H, CH») 1.31-1.21 (m, 4H, CH) 0.83 (t, /= 5.2 Hz,
3H, CHs). C NMR (400 MHz, CDCls) & 13.9, 22.2, 27.3, 32.5, 43.5, 68.8, 114.4,

119.7,130.2, 133.3, 148.1.

0 N
e
N—, N
\/\/‘\/ N

Compound C7:

-4

§

'H NMR (400 MHz, DMSO-ds) & 8.12 (s, 1H, ArH), 8.03 (s, 1H, ArH), 4.12 (dd, J =
3.2, 11.2 Hz, 1H, CH), 3.98 (dd, J = 6.0, 11.2 Hz, 1H, CH), 3.79 (m, 1H, CH), 1.39-
1.33 (m, 2H, CHy) 1.32-1.21 (m, 4H, CHy) 0.83 (t, J = 5.6 Hz, 3H, CHs). 3C NMR
(400 MHz, DMSO-ds) 8 13.9, 22.1, 27.2, 34.1, 49.1, 68.3, 118.5, 141.5, 149.7, 152.2,

155.9.

£
T
Compound C9:

'"H NMR (400 MHz, CDCI3) & 7.53 (d, J = 6.4 Hz, 2H, ArH), 7.37 (t, J= 5.6 Hz, 2H,
ArH), 7.11 (t, J = 5.6 Hz, 1H, ArH), 4.79-4.76 (m,1H, CH), 4.14 (t, /= 6.8 Hz, 1H,
CH), 3.65 (t, J= 6.4 Hz, 1H, CH), 1.39 (d, J= 4.8 Hz, 3H, CH3). '*C NMR (400 MHz,

CDCl3) 6 24.4, 54.7, 73.01, 120.2, 125.5, 130.9, 140.4, 155.8.

o
oA

w"@

Compound C10:

'H NMR (400 MHz, CDCls) § 7.44 (d, J = 6.4 Hz, 2H, ArH), 7.27 (t, J = 6.0 Hz, 2H,

ArH), 6.96 (t, J = 5.6 Hz, 1H, ArH), 4.74-4.69 (m,1H, CH), 4.54 (t, /= 6.8 Hz, 1H,
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CH), 4.13 (t, J = 6.0 Hz, 1H, CH), 1.68 (g, J = 5.2 Hz, 2H, CH>), 0.89 (t, J = 5.6 Hz,
3H, CHs). 3C NMR (400 MHz, CDCL) & 8.4, 26.0, 68.9, 78.0, 118.2, 121.8, 128.8,

139.7, 152.6.

o
oA
N
e IO
Compound C11:

'H NMR (400 MHz, CDCls) & 7.54 (d, J = 7.6 Hz, 2H, ArH), 7.37 (t, J = 7.6 Hz, 2H,
ArH), 7.13 (t, J= 7.2 Hz, 1H, ArH), 5.93-5.82 (m,1H), 5.28 (d, J= 15.6 Hz, 1H, CH),
5.21(d,J=10.4 Hz, 1H, CH), 4.79-4.73 (m, 1H, CH), 4.06 (t, /= 7.4 Hz, 3H), 3.94 (t,
J=17.4Hz, 1H), 3.69 (d, J = 4.8 Hz, 2H). '*C NMR (400 MHz, CDCls) & 47.2, 69.9,

71.2,72.6,118.1, 123.9, 128.9, 133.9, 138.2, 154.5.

o
o4

o

Compound C12:

"H NMR (400 MHz, CDCls) & 7.54 (d, J = 8.0 Hz, 2H, ArH), 7.41-7.35 (m, 7H, ArH),

7.13 (t, J=17.6 Hz, 1H, ArH), 5.66-5.59 (m,1H), 4.77 (t, J = 8.8 Hz, 1H, CH), 3.93 (t,

J=8.4 Hz, 1H, CH). >*C NMR (400 MHz, CDCl3) & 52.6, 74.1, 118.3, 124.2, 125.7,

125.9, 129.1, 135.8, 138.1, 154.9.

oA
0\/‘VN\©

o

Compound C13:
'"H NMR (400 MHz, CDCI3) & 7.58 (d, J = 6.8 Hz, 2H, ArH), 7.39 (t, J = 6.0 Hz, 2H,

ArH), 7.29 (t, J= 6.0 Hz, 2H, ArH), 7.13 (t, J = 6.0 Hz, 1H, ArH), 6.96-6.94 (m, 3H,
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ArH), 5.07-5.02 (m, 1H, CH), 4.29-4.28 (m, 1H, CH), 4.25-4.20 (m, 2H, CH,), 3.94-
3.91 (m, 1H, CH). '*C NMR (400 MHz, CDCl3) § 46.3, 68.3, 70.8, 114.6, 117.9, 121.1,

123.5, 128.9, 129.5, 138.4, 154.1, 158.0.

ol
SR
Compound C14:
'H NMR (400 MHz, CDCl3) & 7.39 (t, J = 7.2 Hz, 2H, ArH), 7.25 (d, J = 7.6 Hz, 2H,
ArH), 7.21 (t,J=7.6 Hz, 1H, ArH), 4.01 (t, /= 11.2 Hz, 1H, CH), 3.67 (t, /= 10.8 Hz,
1H, CH), 2.29-2.20 (m, 2H, CyCH), 1.99-1.88 (m, 2H, CyCH), 1.76-1.41 (m, 4H,
CyCH). 3C NMR (400 MHz, CDCl3) § 23.59, 23.9, 28.2,28.6, 63.9, 81.5, 122.9, 125.6,

129.0, 137.3, 157.7.

S20



inones

i

'H and *C NMR spectra of oxazol

Section S4

(Compound C1)

or6'0
856'0 ——\

960 ——

sov'L
L ‘/
v )

vov'L
Ll

wiL
0944
Ll |//

vegl ———
2981

2L8'} H\
088’}

oroe
z99€ p

0goe —

290V
€80 ——N

soy —

009t ‘/
6L9Y
€69y —— 2N\
£59y — 7
L9y

e
WLz =N
asL'L —

L
Lees

£8E'L —— N
voyL ——

EVG L ——

€99°L

}3oof

m”_._.SW

lmg._.oum

!
1.00

I
1.25

T T I T
4.00 375 2.50 200

T
4.25

Figure S15: '"H NMR spectrum of C1 in CDCls.

Sr8'El

riew
059

6v91e

2y 0s

cwoeL

98084}
4. 3943
156'8C)

yee8el

66875}

1 1 1 I

T

210 200 190 180 170 160 150 140 130 120

ppm (t1)

T

T

T

T

90 80 70 60 50 40 30 20 10

110 100

Figure S16: 3°C NMR spectrum of C1 in CDCl;.

S21



o)

A
QN )—no,
P (Compound C2)

8084

S 8066

A |_J’VLM«_M\ [l
o o e s Ll e e
E z sl il = .
8 & 3 3 8 a R 3
e
8.00 775 750 725 7.00 6.75 6.50 375 350 325 3.00 275 175 1.50 125 1.00
ppm (t1)
.
1 .
Figure S17: '"H NMR spectrum of C2 in CDCl;.
5 = e
o 3 S R = =y =1 SIS g
& & WiEs <] = REae
8 &5 S£= g = SRS ©
e e
217 200 183 167 150 133 117 100 83 67 50 33 17 o
lppm (t1)

Figure S18: 3C NMR spectrum of C2 in CDCl;.

S22



T 18588 g8 TR $88:8R2088888 g
38 s 8388% 38 @8 8 888 aRRRRITTER
L ~ s B B & & T T o o N T e eeEeeEeEeeE e e

i 7.153
S
[
=
—— 4059
\_
_—— 38636
¥

IN

Il N
1] -

o0t |{ E—
0oL {f
PR

- [} — [S— o
n N N IS ]
& 2 3 @ 8
o T T L A
750 725 7.00 475 450 426 4.00 37 250 225 200 176 1.50 125 1.00
ppm (t1)
. 1 3
Figure S19: '"H NMR spectrum of C3 in CDCl;.
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Figure S20: 3C NMR spectrum of C3 in CDCl;.
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Figure S21: '"H NMR spectrum of C4 in CDCl;.

Figure S22: 3C NMR spectrum of C4 in CDCl;.
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Figure S24: 3C NMR spectrum of C5 in CDCl;.
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Figure S25: '"H NMR spectrum of C6 in CDCls.
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Figure S26: 3°C NMR spectrum of C6 in CDCl;.
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Figure S28: 3C NMR spectrum of C7 in DMSO-ds.
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Figure S30: 3C NMR spectrum of C9 in CDCl;.
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Figure S31: '"H NMR spectrum of C10 in CDCl;.
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Figure S32: 3C NMR spectrum of C10 in CDCl;.
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Figure S33: '"H NMR spectrum of C11 in CDCl;.
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Figure S34: 3C NMR spectrum of C11 in CDCl;.
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Figure S35: '"H NMR spectrum of C12 in CDCl;.
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Figure S36: 3C NMR spectrum of C12 in CDCl;.
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Figure S37: '"H NMR spectrum of C13 in CDCl;.
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Figure S38: 3C NMR spectrum of C13 in CDCl;.
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Figure S39: '"H NMR spectrum of C14 in CDCl;.
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Figure S40: 3C NMR spectrum of C14 in CDCl;.
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Section S5: Synthesis of the intermediates for the catalytic reaction

0 0-66-
LA+ oo, Ui0-66-40 oA
1m0°c -~ _AP°
Epoxide 15h 4

Synthesis of 4: 1,2-epoxy hexane (1.6 mL, 14 mmol), and UiO-66-40 (140 mg) were
added into a 10 mL Schlenk flask attached with a balloon filled with CO,. The reaction
mixture was heated at 110 °C for 15 h. The catalyst was separated by centrifugation
with ethyl acetate three times. The combined ethyl acetate layer was concentrated and

the product 4 was isolated by column chromatography (ethyl acetate/hexane 1:9) in

yield of 40% (800 mg, 7.0 mmol).

'H NMR (400 MHz, CDCl3) & 4.73-4.69 (m, 1H, CH), 4.55 (t, J = 9.2 Hz, 1H, CHa),
4.07 (dd, J = 8.0, 5.2 Hz, 1H, CH,), 1.57-1.52 (m, 2H, CHy), 1.47-1.35 (m, 4H, CH,),

0.92 (t, J = 7.2 Hz, 3H, CH3).
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Figure S41: '"H NMR spectrum of intermediate 4 in CDCl;.
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Ui0-66-40 HNT
R
~ 2 110°C
15h
Epoxide Aniline 6

Synthesis of 6: 1,2-epoxy hexane (3.1 mL, 27 mmol), aniline (0.5 mL, 5.4 mmol), and
Ui0-66-40 (140 mg) were added into a 10 mL Schlenk flask. The reaction mixture was
heated at 110 °C for 15 h. The catalyst was separated by centrifugation with ethyl
acetate three times. The combined ethyl acetate layer was concentrated and the product
6 was isolated by column chromatography (ethyl acetate/hexane 1:4) in yield of 25%

(261 mg, 1.35 mmol).

'H NMR (400 MHz, CDCL3) & 7.38 (t, J = 7.6 Hz, 2H, ArH), 7.14 (t, ] = 7.2 Hz, 1H,
ArH), 6.65 (d, T = 8.0 Hz, 2H, ArH), 3.60-3.56 (m, 1H, CH), 3.29 (dd, J = 18.8, 3.2 Hz,
1H, CHa), 3.12 (dd, ] = 10.8, 3.6 Hz, 1H, CHa), 1.69-1.51 (m, 2H, CHa), 1.44-1.29 (m,

4H, CHy), 0.94 (t, J = 7.2 Hz, 3H, CH).
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Figure S42: '"H NMR spectrum of intermediate 6 in CDCl;.
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Synthesis of C1 from intermediates 4 and 6: Intermediate 4 (720 mg, 5 mmol),
intermediate 6 (400 mg, 2 mmol), and UiO-66-40 (70 mg) were added into a 10 mL
Schlenk flask. The reaction mixture was heated at 110 °C for 12 h. The catalyst was
separated by centrifugation with ethyl acetate three times. The combined ethyl acetate
layer was concentrated and the product C1 was isolated by column chromatography

(ethyl acetate/hexane 1:4) in yield of 65%.
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Section S6: Recycling and regeneration of the catalyst UiO-66-40

80 -

~ 60~ -

S

N

K,

2

> 40 -
20 [~ -
0

Recyling Number

Figure S43: Recycle tests with UiO-66-40 for the reaction of CO> with aniline and
1,2-epoxyhexane to form oxazolidinone.
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Figure S44: PXRD of the catalyst UiO-66-40 recovered after each cycle.
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