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Figure 1: FT-IR (KBr) of Fe;0,@SiO, (II).
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Figure 2: FT-IR (KBr) of Fe;0,@Si0,@TiO, (ll1).
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Figure 3: FT-IR (KBr) of Fe;0,@TiO, yolk-shell (V).
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Figure 4: FT-IR (KBr) of Fe;0,@TiO, YS-GLYMO (V).
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FT-IR (KBr) of Fe;0,@TiO; YS-GLYMO-UN (VI).

Figure 6
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Figure 7: FT-IR (KBr) of Fe;0,@TiO, YS-GLYMO-UNNi" (VII).




Diethyl phenylphosphonate (1a).! Oil; isolated yield: 95%; *H NMR: 6H (400 MHz; CDCls; Me,Si)
1.32-1.29 (t, JH,H= 6.8 Hz, 6 H), 4.16-4.05 (m, 4 H), 7.47-7.42 (m, 2 H), 7.53-7.51 (m, 1 H), 7.80
(dd, JH,H= 13.2, JH,H= 8.4, 2 H); 13C NMR: 6C (100 MHz; CDCls; Me,Si) 16.3 (d, JCP= 7.0 Hz), 62.0
(d, JCP= 5.0 Hz), 131.7 (d, JCP= 10.0 Hz), 128.3 (d, JCP= 186.0 Hz), 128.4 (d, JCP= 15.0 Hz), 132.3
(d, JCP= 3.0 Hz); MS, m/z 214 (M*, 5%).
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Figure 8: 'H NMR spectrum (400 MHz, CDCls) of diethyl phenylphosphonate (1a).
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Figure 9: 13C NMR spectrum (100 MHz, CDCl3) of diethyl phenylphosphonate (1a).
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Figure 10: Mass spectrum of diethyl phenylphosphonate (1a).




Diethyl (4-methoxyphenyl)phosphonate (1d).! Oil; isolated yield: 90%; 'H NMR: 6H (400 MHz;
CDCls; Me,Si) 1.29-1.25 (t, JHH= 7.2 Hz, 6 H), 3.80 (s, 3 H), 4.09-3.97 (m, 4 H), 6.93 (dd, JHH= 8.8
Hz, JHH= 3.2 Hz, 2 H), 7.71 (dd, JHH= 12.8 Hz, JHH= 8.8 Hz, 2 H); 13C NMR: 6C (100 MHz, CDCls)
16.2 (d, JCP= 6.0 Hz), 55.2, 61.8 (d, JCP= 6.0 Hz), 113.9 (d, JCP= 16.0 Hz), 119.3 (d, JCP= 193.0 Hz),
133.7 (d, JCP=12.0 Hz), 162.8 (d, JCP= 4.0 Hz); MS, m/z 244 (M*, 8%).
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Figure 11: *H NMR spectrum (400 MHz, CDCls) of diethyl (4-methoxyphenyl)phosphonate (1d).
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Figure 12: 3C NMR spectrum (100 MHz, CDCls) of diethyl (4-methoxyphenyl)phosphonate (1d).
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Figure 13: Mass spectrum of diethyl (4-methoxyphenyl)phosphonate (1d).
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Diethyl p-tolylphosphonate (1e).! Qil; isolated yield: 90%; *H NMR: 6H (300 MHz; CDCls; Me,Si)
1.35-1.31 (t, JHH= 6.9 Hz, 6H), 2.42 (s, 3H), 4.21-4.01 (m, 4H), 7.29 (dd, JHH= 8.1 Hz, JHH= 3.3 Hz,
2H), 7.72 (dd, JHH= 13.2 Hz, JHH= 8.1 Hz, 2H); 13C NMR: 86C (75 MHz; CDCls; Me,Si) 16.1 (d, JCP=
6.7 Hz), 16.3 (d, JCP= 6.7 Hz), 21.6, 61.9 (d, JCP= 5.2 Hz), 124.9 (d, JCP= 188.2 Hz), 129.2 (d, JCP=
15.0 Hz), 131.8 (d, JCP= 9.7 Hz), 142.9 (d, JCP= 3.0 Hz); MS, m/z 228 (M*, 5%).
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Figure 14: 'H NMR spectrum (300 MHz, CDCls) of diethyl p-tolylphosphonate (1e).
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Figure 15: 13C NMR spectrum (75 MHz, CDCl;) of diethyl p-tolylphosphonate (1e).



Frequently

10 —_— — —
] Me/\/

1001

%0 -

0] B -

70+
60
171 |
50
40
1
182

o] 155

]
201
] 226
101
] i
SR IR DY I
T T T ] T T T 1] MR B T 1 i T 1 T Ll T
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Mass

Figure 16: Mass spectrum of diethyl p-tolylphosphonate (1e).



Diethyl (4-nitrophenyl)phosphonate (1h).! Oil; isolated yield: 90%; *H NMR: §H (300 MHz; CDCls;
Me,Si) 1.36-1.32 (t, JHH= 6.9 Hz, 6H), 4.27-4.06 (m, 4H), 8.00 (dd, JHH= 12.7 Hz, JHH = 8.7 Hz, 1H),
8.3(dd, JHH= 8.7 Hz, JHH = 3.3 Hz, 1H); 13C NMR: 8C (75 MHz; CDCls; Me,Si) 16.1 (d, JCP= 6.7 Hz),
16.3 (d, JCP= 6.0 Hz), 62.7 (d, JCP= 5.2 Hz), 123.3 (d, JCP= 15.0 Hz), 133.0 (d, JCP= 10.5 Hz), 135.8
(d, JCP=185.2 Hz), 150.2 (d, JCP= 3.7 Hz); MS, m/z 257 (M*, 6%).
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Figure 17: *H NMR spectrum (300 MHz, CDCls) of diethyl (4-nitrophenyl)phosphonate (1h).
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Figure 18: 13C NMR spectrum (75 MHz, CDCl;) of diethyl (4-nitrophenyl)phosphonate (1h).
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Figure 19: Mass spectrum of diethyl (4-nitrophenyl)phosphonate (1h).
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