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Materials and Equipments

All oxiranes were purchased from a commercial supplier. '"H NMR spectra were recorded on
Bruker DPX-300/500 NMR spectrometer at a temperature of 298 K.

A D8 Advance SWAX diffractometer from Bruker-AXS utilizing a constant current
(40 mA) and voltage (40 kV) was used to obtain the PXRD pattern of the Pd nanoparticles
decorated 3D PPF catalyst. The XRD machine was calibrated with silicon sample utilizing
Ni-filtered Cu Ka radiation (A=0.15406 nm). Quantachrome Autosorb-iQ (USA) surface area
analyser was used for N, sorption analysis at 77 K. The sample was activated at 403 K for 12
h under high vacuum before the adsorption of gas. Pore size distribution was obtained by
using NLDFT method employing the carbon/cylindrical pore model as reference. JEOL JEM
6700 field emission-scanning electron microscope (FE SEM) was employed to analyze
particle size and morphology of Pd@3D PPF. FT-IR (Nicolet MAGNA-FT IR 750
spectrometer Series II) was used to understand the coordination. 'H spectra of the desired

products were kept on a Bruker DPX-300/500 NMR spectrometer.
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Figure S1. FT-IR spectrum of the recovered catalyst (Pd@3D PPF) after 5" run.
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Figure S2. PXRD pattern of the recovered Pd@3d PPF after 5 run.

The PXRD pattern of the recovered Pd@3D PPF catalyst confirms the retention of
its original structural Integrity.
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Figure S3. SEM image of the recovered Pd@3D PPF after 1% run

S3



Intensity (a.u.)

Pd(0) 3ds,

335.64 eV

Pd(ll) 3ds,
338.25 eV

Pd(ll) 3d,,

343.50 eV

Pd 3d

332

334

336

338

340

342

Binding energy (eV)

Figure S4. XPS spectra of the recovered catalyst

Table S1. Comparison of Pd@3D PPF with other heterogeneous catalysts for the

coupling of epichlorohydrin and CO,

Entry Catalyst Pressure | Cocatalyst Temperature Time | yield References
(MPa) (°C) (h) (%)
1 MOF-Zn-1 1.0 TBAB 100 3 97 1
2 UiO-66-OH 1.0 TBAI 140 2 90 2
3 Gd-MOF 2.0 TBAB 80 5 99.1 3
4 MOF-5 0.1 TBAB 50 12 93 4
5 F-IRMOF-3 2.0 140 1.5 80 5
6 UMCM-1-NH, 1.2 TBAB rt 24 78 6
7 Pd@3D PPF 0.1 TBAB rt 10 99 This work
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'TH NMR spectra of 4-(chloromethyl)-1,3-dioxolan-2-one (2¢): !l

1.00"

14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 W 3.0 2.0 1.0 0.0
f1 (ppm)

H NMR (400 MHz, CDCL3): § 5.01 — 4.95 (m, 1H), 4.57 — 4.52 (m, 1H), 4.33 (dd, J= 8.9,
5.7 Hz, 1H), 3.81 — 3.66 (m, 2H).
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TH NMR spectra of 4-((allyloxy)methyl)-1,3-dioxolan-2-one (2¢):!"!

14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
f1 (ppm)

'H NMR (400 MHz, CDCl; (*)): 5 5.86 (ddt, J= 16.3, 10.8, 5.6 Hz, 1H), 5.31 — 5.20 (m,
2H), 4.84 — 4.77 (m, 1H), 4.52 — 4.37 (m, 2H), 4.05 (d, J = 5.6 Hz, 2H), 3.64 (ddt, J = 14.8,
11.1, 5.3 Hz, 2H).
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'TH NMR spectra of Hexahydro-benzo|[1,3]dioxol-2-one (2f):!8!
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f1 (ppm)

H NMR (400 MHz, CDCL3): § 4.69 — 4.63 (m, 2H), 1.96 — 1.77 (m, 4H), 1.57 (dq, J = 14.2,
5.9 Hz, 2H), 1.39 (dt, J = 10.2, 5.8 Hz, 2H).
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'TH NMR spectra of 4-phenyl-1,3-dioxolan-2-one (2g):!"!
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'H NMR (400 MHz, CDCL3): § 7.40 — 7.26 (m, 5H), 5.61 (t, J = 8.0 Hz, 1H), 4.73 (t, J = 8.4
Hz, 1H), 4.26 (dd, J = 8.7, 7.8 Hz, 1H).
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'TH NMR spectra of 4-methyl-1,3-dioxolan-2-one (2a):!8!
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14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
1 (ppm)

0.0

IH NMR (400 MHz, CDCls): & 4.68 — 4.60 (m, 1H), 4.31 (td, J= 8.4, 1.3 Hz, 1H), 4.16
(ddd, J=8.1, 5.9, 1.3 Hz, 1H), 1.81 (d, J= 1.6 Hz, 3H).
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'"H NMR spectra of 4-(phenoxymethyl)-1,3-dioxolan-2-one (2i):3l
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TH NMR (400 MHz, CDCl;): & 7.33 — 7.28 (m, 2H), 7.04 — 6.89 (m, 3H), 5.04 — 4.97 (m,

1H), 4.60 — 4.46 (m, 2H), 4.24 — 4.03 (m, 2H).



'TH NMR spectra of 4-(4-(oxiran-2-yl)butyl)-1,3-dioxolan-2-one (2b):!°!
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IH NMR (400 MHz, CDCl; (*)): & 4.67-4.63 (m, 2H), 4.46 (td, J = 8.2, 2.3 Hz, 2H), 4.01 —
3.97 (m, 2H), 1.70 — 1.38 (m, 8H).
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