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Instrumentation:

General Remarks:

PXRD measurements were collected in 20 range of 5 to 502 using Bruker D8 DISCOVER X-ray diffractometer with Cu Ka
radiation. The microstructures of the specimens were analyzed using SIGMA, Carl Zeiss FESEM fitted with an energy
dispersive spectrometer (EDX, Oxford Instruments, UK) at 20 kV with a 10 mm working distance. NMR spectra were recorded
on a Bruker Ascend NMR spectrometer (400 MHz). Temperature-Programmed Desorption (TPD) measurements were
performed using a microtrac BELCAT Il instrument. 50 mg sample was pre-treated to remove adsorbed impurities. After
cooling to room temperature, the sample was exposed to adsorbate gas, CO,, NH; for adsorption. Desorption was conducted
by heating the sample from 100 to 700 °C at 30 mL/min. Chemical shifts were reported in parts per million (ppm) taking
about the appropriate solvent peak or 0 ppm for TMS. FT-IR spectra were done using Bruker, Alpha Il spectrometer using a
powder-pressed KBr pellet in the 400 to 4000 cm range. Thermo gravimetric measurements were carried out using STA

8000 Lab System model at a heating rate of 102 C/min in a nitrogen atmosphere.

Crystallography
Various temperature single crystal x-ray diffraction data for Ce-TPTC-NH, was collected on Bruker Smart Apex Duo
diffractometer using MoKa radiation (A = 0.71073 A). Crystal structures of various temperatures were solved by direct

method and refined using the full-matrix least-squares method against F2 on all data using SHELX-2014/7 built in the APEX-3
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program and Olex2 software. 2 All the non-hydrogen atoms were refined anisotropically.3 The structural parameters were

retrieved by using DIAMOND-3.1 software.

Table S1. Details of crystallographic data of Ce-TPTC-NH,.

Compound Ce-TPTC-NH, (150 K)
Chemical formula Ci7 Higg Ce Ny Ony
Formula weight 596.29
Temperature 150(2) K
Crystal system monoclinic
Space group C2/c
a(A); a(°) 25.226(2); 90
b(A); B() 13.9949(12); 100.896(2)
c(A) v () 15.0352(12); 90
V(AR3); z 5212.3(7); 8
P(calc.) Mg m?3 1.520
(Mo Ka)mm'? 1.802
26max (°) 49.77
R (int) 0.0623
Completeness to 06 (%) 995
Data/param. 4511/ 225
GOF 1.057
R1[F>4c(F)] 0.0564
wR2 (all data) 0.1623
max. peak/hole (e.A3) 2.31/-1.30

Table S2. Selected bond lengths [A] and angles [°] for compound Ce-TPTC-NH,.

Compound Bond Length Bond Angle
Ce-TPTC-NH, | Ce(1)-O(3)* 2.453(6) 0(3)!-Ce(1)-0(5)? 67.7(2)
150 K Ce(1)-0(5)2 2.835(5) 0(3)-Ce(1)-0(5) 73.0(2)
Ce(1)-0(5)3 2.485(5) 0(3)-Ce(1)-0(2) 131.5(2)
Ce(1)-0(2) 2.481(5) 0(3)-Ce(1)-0(4)? 74.2(2)
Ce(1)-0(4)2 2.521(5) 0(3)-Ce(1)-0(8)2 69.0(2)
Ce(1)-0(10) 2.554(7) 0(3)"-Ce(1)-0(10) 138.6(2)
Ce(1)-0(9) 2.537(7) 0(3)-Ce(1)-0(9) 138.9(2)
Ce(1)-0(6) 2.601(8) 0(3)-Ce(1)-0(6) 73.2(3)
Ce(1)-0(7) 2.553(8) 0(3)-Ce(1)-0(7) 77.6(3)
Ce(1)-0(7A) 2.56(2) 0(3)!-Ce(1)-0(7A) 9.8(12)
Ce(1)-0(6A) 2.626(18) 0(3)1-Ce(1)-0(6A) 64.8(8)
0(5)3-Ce(1)-0(5)? 75.31(16)
0(5)3-Ce(1)-0(4)? 122.20(16)




0(5)3-Ce(1)-0(10)
0(5)2-Ce(1)-0(9)
0(5)*-Ce(1)-0(7)
0(5)3-Ce(1)-0(7A)
0(5)3-Ce(1)-0(6A)
0(2)-Ce(1)-0(5)?
0(2)-Ce(1)-0(5)3
0(2)-Ce(1)-0(4)?
0(2)-Ce(1)-0(8)?
0(2)-Ce(1)-0(10)
0(2)-Ce(1)-0(9)
0(2)-Ce(1)-0(6)
0(2)-Ce(1)-0(7)
0(2)-Ce(1)-0(7A)
0(2)-Ce(1)-0(6A)
0(4)2-Ce(1)-0(5)?
0(4)2-Ce(1)-0(8)?
0(4)2-Ce(1)-0(10)
0(4)2-Ce(1)-0(9)
0(4)2-Ce(1)-0(6)
0(4)2-Ce(1)-0(7)
0(4)2-Ce(1)-0(7A)
0(4)2-Ce(1)-0(6A)
0(10)-Ce(1)-0(5)?
0(10)-Ce(1)-0(8)?
0(10)-Ce(1)-0(6)
0(10)-Ce(1)-0(7A)
0(10)-Ce(1)-0(6A)
0(9)-Ce(1)-0(5)?
0(9)-Ce(1)-0(8)?
0(9)-Ce(1)-0(10)
0(9)-Ce(1)-0(6)
0(9)-Ce(1)-0(7)
0(9)-Ce(1)-0(7A)
0(9)-Ce(1)-0(6A)
0(6)-Ce(1)-0(5)?
0(6)-Ce(1)-0(8)>
0(7)-Ce(1)-0(5)?
0(7)-Ce(1)-0(8)?
0(7)-Ce(1)-0(10)
0(7)-Ce(1)-0(6)
0(7A)-Ce(1)-0(5)?

147.3(2)
85.4(3)
137.7(2)
65.7(13)
72.2(10)
68.26(16)
77.16(17)
91.21(19)
79.15(19)
73.3(2)
73.5(2)
140.5(3)
144.3(3)
131.6(12)
137.7(9)
48.44(15)
24.02(17)
72.7(2)
145.2(2)
127.8(2)
76.2(2)
146.8(13)
123.3(10)
105.9(2)
89.2(2)
109.7(3)
146.8(13)
123.3(10)
105.9(2)
150.6(2)
73.0(3)
70.4(3)
98.0(3)
129.7(10)
75.6(8)
139.7(3)
138.8(3)
119.9(2)
98.0(2)
71.0(3)
57.8(3)
73.0(9)




0(7A)-Ce(1)-0(6A) 57.2(7)
0O(6A)-Ce(1)-0(5)? 128.1(9)
O(7A)-Ce(1)-0(8)2 133.5(8)

Symmetry transformations used to generate equivalent atoms:
11/2-x, 3/2-y, 1-z; 24x, 1-y, -1/2+z; 31/2-x, 1/2+y, 3/2-2

'H NMR Spectroscopic Data of Cyclic Carbonate Derivatives:

1. 4-(chloromethyl)-1,3-dioxolan-2-one: 'H NMR (400 MHz, CDCl3) 6 5.00-4.97 (m, 1H), 4.67-4.54 (m, 1H), 4.42 (dd, J =
11.4, 3.2 Hz, 1H), 3.75 (dd, J = 5.0, 0.6 Hz, 2H) ppm.

2. 4-methyl-1,3-dioxolan-2-one: H NMR (400 MHz, CDCls) 6 4.91-4.83 (m, 1H), 4.55 (dt, J = 7.9, 5.3 Hz, 1H), 4.03-3.98
(m, 1H), 1.49 (d, J = 6.4 Hz, 3H) ppm.

3. 4-ethyl-1,3-dioxolan-2-one: H NMR (400MHz, CDCls) 6 4.66-4.53 (m, 1H), 4.53-4.44 (m, 1H), 4.06-3.97 (m, 1H),
1.79-1.70 (m, 2H), 0.96 (dt, J = 10.11, 5.5 Hz, 3H) ppm.

4. 4-Phenyl-1,3-dioxolan-2-one: 'H NMR (400 MHz, CDCl;): 6=7.40-7.37 (m, 3H), 7.31-7.26 (m, 2H), 5.59 (t, J=7.9 Hz,
1H), 4.77 (dd, J=8.3, 7.9 Hz, 1H), 4.30 (dd, J=8.3, 7.9 Hz, 1H).

5. hexahydrobenzo[1,3]dioxol-2-one: *H NMR (400 MHz, CDCl;) 6 4.00 (s, 2H), 1.88 (d, J = 5.4 Hz, 4H), 1.76-1.66 (m,
2H), 1.51-1.33 (m, 2H) ppm.

6. 4,5-Tetramethylene-1,3-dioxolan-2-one: 'H NMR (400 MHz, CDCl;) 6=4.63-4.67 (m, 2 H), 1.87-1.80 (m, 4 H), 1.61-
1.54 (m, 2 H), 1.40-1.34 (m, 2H).
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Figure S1. FT-IR data of synthesized TPTC-NH, (red) and Me4L-NH, (black) ligand.*
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Figure S2. 'H NMR spectra of TPTC-NH, ligand.

—— 13C NMR of TPTC-NH,
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Figure $S3.13C NMR spectra of TPTC-NH, ligand.
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Figure S4. XPS deconvolution spectra of (a) C1s (b) XPS survey of Ce-TPTC-NH, MOF.
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Figure S5. N, adsorption-desorption isotherms collected at 77 K for activated Ce-TPTC-NH, MOF.
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Figure S6. PXRD pattern of Ce-TPTC-NH, MOF after solvent stability test for 24 h.

Figure S7. Representative contact angle measurement for Ce-TPTC-NH, MOF.
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Figure S8. Comparative 'H-NMR data of the conversion of Epichlorohydrin into cyclic carbonates.
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Figure S9. PXRD pattern of Ce-TPTC MOF.



—— Ce-TPTC-NH, after five cycles

—— Ce-TPTC-NH, pre-catalysis
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Figure $10. PXRD patterns of Ce-TPTC-NH, before and after five reaction cycles in the cycloaddition reaction.

Figure S11. HR-TEM images of Ce-TPTC-NH, (a) before and, (b) after five reaction cycles in cycloaddition reaction.
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Figure S12. Dynamic light scattering measurement for Ce-TPTC-NH, MOF.
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