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Scheme 1. Model reaction
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Figure S1. FE-SEM image of the Nano-magnetic Perlite/Fe3O4 (a, b, c) (Nanoparticles with an average size of 22 nm)
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Figure S2. EDX analysis of Fe3O4/Perlite catalyst



Figure. S5 VSM curve of Fe3O4/Perlite catalyst
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Figure S6. TGA-DTA curve of the Fe3O4/Perlite catalys
1HNMR,13C NMR and isolated pure products:

4-Chloromethyl-1,3-dioxolan-2-one: (S7-a)
 (light-yellow liquid)1, IR:1797 (C=O) cm-1, 1H NMR (300 MHz, CDCl3) δ(ppm): 3.77 – 3.57 (m, 2H), 4.33 (dd, J = 8.8, 5.8 Hz, 1H), 4.51 (t, J = 8.5 Hz, 1H), 4.93 – 4.84 (m, 1H). 13C NMR (75 MHz, CDCl3) δ(ppm): 43.58, 67.00, 74.21, 154.11.

4-(phenoxymethyl)-1,3-dioxolan-2-one: (S7-b)
(White solid)1,2,3, mp:99-100°C, (lit.1,3 99–100°C), IR:1796 (C=O) cm-1, 1H NMR (300 MHz, CDCl3) δ(ppm): δ 7.57 – 6.98 (m, 2H), 6.99 – 6.68 (m, 3H), 5.21 – 4.85 (m, 1H), 4.64 – 4.39 (m, 2H), 4.30 – 3.99 (m, 2H). 13C NMR (75 MHz, CDCl3) δ(ppm): 161.33, 152.36, 129.72, 122.00, 112.23, 72.06, 66.38, 66.26.

4-phenyl-1,3-dioxolan-2-one:(S7-c)
(White solid)1,2, mp:53-55°C (lit.1 51–53°C), IR: 1811 (C=O) cm-1, 1H NMR (300 MHz, CDCl3) δ(ppm): 8.12 – 6.85 (m, 5HAr), 5.54 (t, J = 7.5 Hz, 1H), 4.66 (t, J = 8.1 Hz, 1H), 4.37 – 3.93 (m, 1H).   13C NMR (75 MHz, CDCl3) δ(ppm): 155.14, 135.92, 129.67, 129.18, 126.04, 78.11,71.26.

4-Butyl-1,3-dioxolan-2-one: (S7-d)
(Yellowy-orange oil)2, IR: 1793 (C=O) cm-1, 1H NMR (300 MHz, CDCl3) δ(ppm): 0.80 (t, J = 7.1 Hz, 3H), 1.17-1.31 (m, 4H), 1.48-1.66(m, 2H), 3.90 (t, J = 7.7 Hz, 1H), 4.40 (t, J = 8.1 Hz, 1H), 4.55 (dd, J = 13.3, 7.0 Hz, 1H). 13C NMR (75 MHz, CDCl3) δ(ppm): 158.76, 76.81, 69.42, 33.47, 24.00, 19.63, 13.75.
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1HNMR spectrum 4-Chloromethyl-1,3-dioxolan-2-one(S7-a)
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13CNMR spectrum 4-Chloromethyl-1,3-dioxolan-2-one(S7-a)
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IR spectrum 4-Chloromethyl-1,3-dioxolan-2-one(S7-a)
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1HNMR spectrum 4-(Phenoxymethyl)-1,3-dioxolan-2-one:(S7-b)
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13CNMR spectrum 4-(Phenoxymethyl)-1,3-dioxolan-2-one:(S7-b)
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IR spectrum 4-(Phenoxymethyl)-1,3-dioxolan-2-one:(S7-b)
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1HNMR spectrum 4-phenyl-1,3-dioxolan-2-one:(S7-c)
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13CNMR spectrum 4-phenyl-1,3-dioxolan-2-one:(S7-c)
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IR-spectrum 4-phenyl-1,3-dioxolan-2-one:(S7-c)
















[image: C:\Users\Pardis\Desktop\Untitled.png]1H NMR spectrum of 4-butyl-1,3-dioxolan-2-one:(S8-d)
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13CNMR spectrum of 4-butyl-1,3-dioxolan-2-one:(S8-d)
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IR spectrum of 4-butyl-1,3-dioxolan-2-one:(S8-d)
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