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Fig. S1. Nitrogen adsorption/desorption isotherms (a) and the corresponding pore size distribution (b)

[image: ]
Fig. S2. Cu particle size distribution of (a) Cu1/NPC-550 and (b) Cu3/NPC-550
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Fig. S3. Elemental mapping disclosing the elemental distribution of C, N, P, O and Cu on the surface of Cu3/NPC-550.
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Fig. S4. XPS spectra of NPC-500 (a,c,e,g) and Cu3/NPC-550(b,d,f,h) for Cu 2p, N 1s, C 1s, P 2p
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Fig. S5. XPS spectra of NPC-500 (a) , Cu2/NPC-550 (b) and Cu3/NPC-550(c) for O 1s
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Characterization data of isolated products


N-benzylaniline(Vellakkaran et al., 2017)(isolated yield :87%, 3a, Table 3), colorless liquid. 1H NMR (400 MHz, CDCl3) δ 7.52 – 7.43 (m, 4H), 7.39 (d, J= 6.0 Hz, 1H), 7.34 – 7.27 (m, 2H), 6.89 – 6.82 (m, 1H), 6.78 – 6.71 (m, 2H), 4.41 (s, 2H).13C NMR (100 MHz, CDCl3) δ 148.27, 139.60, 129.38, 128.74, 127.61, 127.32, 117.67, 113.00, 48.40.


N-(4-methoxybenzyl)aniline(Vellakkaran et al., 2017)(isolated yield :85%, 3b, Table 3).colorless liquid. 1H NMR (400 MHz, CDCl3) δ 7.36 – 7.29 (m, 2H), 7.25 – 7.17 (m, 2H), 6.95 – 6.88 (m, 2H), 6.75 (tt, J = 7.4, 1.0 Hz, 1H), 6.70 – 6.63 (m, 2H), 4.27 (s, 2H), 3.82 (s, 3H).13C NMR (100 MHz, CDCl3) δ158.89, 148.21, 131.43, 129.26, 128.81, 117.53, 114.05, 112.89, 55.30, 47.83.


[bookmark: OLE_LINK1]N-(4-methylbenzyl)aniline(Vellakkaran et al., 2017)(isolated yield :86%, 3c, Table 3),colorless liquid.1H NMR (400 MHz, CDCl3) δ 7.35 – 7.30 (m,2H), 7.24 (tt, J = 7.8, 3.3 Hz, 4H), 6.78 (tt, J = 7.4, 1.0 Hz, 1H), 6.73 – 6.66 (m, 2H), 4.33 (s, 2H), 2.41 (s, 3H).13C NMR (100 MHz, CDCl3) δ 148.25, 136.88, 136.42, 129.35, 129.29, 127.56, 117.55, 112.91, 48.14, 21.15.


N-benzyl-4-methylaniline(Vellakkaran et al., 2017)(isolated yield :79%, 3d, Table 3),colorless liquid.1H NMR (400 MHz, CDCl3) δ 7.46 – 7.36 (m, 4H), 7.31 (t, J = 6.9 Hz, 1H), 7.04 (dd, J = 8.5, 0.5 Hz, 2H), 6.62 (t, J = 5.4 Hz, 2H), 4.34 (s, 2H), 2.29 (s, 3H).13C NMR (100 MHz, CDCl3) δ 145.91, 139.68, 129.77, 128.61, 127.53, 127.17, 126.80, 113.09, 48.70, 20.43.


4-methyl-N-(4-methylbenzyl)aniline(Tan et al., 2016)(isolated yield :91%, 3e, Table 3),white solid; mp50-52℃
1H NMR (400 MHz, CDCl3) δ 7.31 (d, J = 7.1 Hz, 2H), 7.20 (d, J = 7.3 Hz, 2H), 7.04 (d, J = 7.3 Hz, 2H), 6.61 (dd, J = 8.3, 1.2 Hz, 2H), 4.30 (s, 2H), 2.40 (s, 3H), 2.30 (s, 3H).13C NMR (100 MHz, CDCl3) δ 146.05, 136.77, 136.65, 129.76, 129.29, 127.53, 126.66, 113.04, 48.44, 21.13, 20.43.


N-(4-methoxybenzyl)-4-methylaniline(Singh et al., 2021)(isolated yield :89%, 3f, Table 3)white solid; mp67-68℃
1H NMR (400 MHz, CDCl3) δ 7.40 – 7.30 (m, 2H), 7.10 – 7.01 (m, 2H), 6.99 – 6.88 (m, 2H), 6.70 – 6.57 (m, 2H), 4.27 (s, 2H), 3.84 (s, 3H), 2.30 (s, 3H).13C NMR (100 MHz, CDCl3) δ 158.86, 146.02, 131.71, 129.76, 128.81, 126.69, 114.04, 113.08, 55.30, 48.17, 20.44.


N-benzyl-4-methoxyaniline(Vellakkaran et al., 2017)(isolated yield :58%, 3g, Table 3), colorless liquid.1H NMR (400 MHz, CDCl3) δ 7.39 – 7.30 (m, 4H), 7.30 – 7.21 (m, 1H), 6.80 – 6.74 (m, 2H), 6.70 – 6.61 (m, 2H), 4.28 (s, 2H), 3.73 (s, 3H).13C NMR (100 MHz, CDCl3) δ 152.60, 141.58, 139.12, 128.56, 127.71, 127.25, 114.89, 114.70, 55.77, 49.60.


4-methoxy-N-(4-methylbenzyl)aniline(Tan et al., 2016)(isolated yield :70%, 3h, Table 3)white solid; Mp67-69℃1HNMR (400 MHz, CDCl3) δ=7.24 (d, J = 7.8 Hz, 2H), 7.13 (d, J = 7.8 Hz, 2H), 6.82 – 6.72 (m, 2H), 6.67 – 6.55 (m, 2H), 4.22 (s, 2H), 3.73 (s, 3H),2.33 (s, 3H).13C NMR (100 MHz, CDCl3) δ =152.37, 142.03, 136.82, 136.26, 129.22, 127.61, 114.88, 114.42, 55.78, 49.20, 21.06. 


[bookmark: OLE_LINK2][bookmark: OLE_LINK3]4-methoxy-N-(4-methoxybenzyl)aniline(Zhang et al., 2014)(isolated yield :72%, 3i, Table 3)White solid; mp 93-94℃. 1H NMR (400 MHz, CDCl3) δ 7.32 – 7.26 (m, 2H), 6.91 – 6.85 (m, 2H), 6.81 – 6.76 (m, 2H), 6.65 – 6.57 (m, 2H), 4.20 (s, 2H), 3.79 (s, 3H), 3.74 (s, 3H).13C NMR (100 MHz, CDDl3) δ 158.81, 152.20, 142.43, 131.62, 128.81, 114.90, 114.18, 113.97, 55.80, 55.27, 48.76.


N-benzyl-4-ethylaniline(Fertig et al., 2018)(isolated yield :85%, 3j, Table 3)colorless liquid.1H NMR (400 MHz, CDCl3) δ 7.47 – 7.38 (m, 4H), 7.38 – 7.30 (m, 1H), 7.15 – 7.07 (m, 2H), 6.66 (dd, J = 8.8, 2.4 Hz, 2H), 4.37 (s, 2H), 2.63 (q, J = 7.6 Hz, 2H), 1.28 (t, J = 7.6 Hz, 3H).13C NMR (100 MHz, CDCl3) δ 146.19, 139.75, 133.48, 128.65, 128.63, 127.59, 127.21, 113.08, 48.73, 28.02, 16.03.


[bookmark: OLE_LINK4][bookmark: OLE_LINK5]4-ethyl-N-(4-methylbenzyl)aniline(isolated yield :81%, 3k, Table 3)white solid; mp 43-44℃. 1H NMR (400 MHz, CDCl3) δ 7.32 (d, J = 7.8 Hz, 2H), 7.22 (t, J = 7.9 Hz, 2H), 7.08 (d, J = 8.1 Hz, 2H), 6.65 (d, J = 8.5 Hz, 2H), 4.32 (s, 2H), 3.78(s, 1H), 2.62 (q, J = 7.6 Hz, 2H), 2.41 (s, 3H), 1.27 (td, J = 7.6, 1.6 Hz, 3H).13C NMR (100 MHz, CDCl3) δ 146.18, 136.80, 136.61, 133.44, 129.31, 128.59, 127.59, 113.11, 48.51, 28.01, 21.14, 16.01.HRMS (ESI-TOF, M/Z) for C16H19N [M+H]+: calc.: 226.1590. Found:226.1591.


[bookmark: OLE_LINK6][bookmark: OLE_LINK7]4-ethyl-N-(4-methoxybenzyl)aniline(Satyanarayana et al., 2013)(isolated yield :80%, 3l, Table 3)1H NMR (400 MHz, CDCl3) δ 7.36 – 7.27 (m, 2H), 7.07 – 6.99 (m, 2H), 6.95 – 6.85 (m, 2H), 6.65 – 6.56 (m, 2H), 4.24 (s, 2H), 3.81 (s, 3H), 2.56 (q, J = 7.6 Hz, 2H), 1.21 (t, J = 7.6 Hz, 3H).13C NMR (100 MHz, CDCl3) δ 158.82, 146.21, 133.35, 131.67, 128.79, 128.53, 113.99, 112.98, 55.28, 48.13, 27.94, 15.95.


4-butyl-N-(4-methylbenzyl)aniline(Chung and Chung 2018),(isolated yield :91%, 3m, Table 3),white solid,mp51-53℃.1H NMR (400 MHz, CDCl3) δ 7.32 (d, J = 7.9 Hz, 2H), 7.29 – 7.23 (m, 2H), 7.21 (d, J = 7.8 Hz, 2H), 6.71 – 6.62 (m, 2H), 4.31 (s, 2H), 2.41 (s, 3H), 1.35 (dd, J = 2.5, 1.0 Hz, 9H).13C NMR (100 MHz, CDCl3) δ 145.94, 140.30, 136.80, 136.66, 129.30, 127.60, 126.04, 112.64, 48.45, 33.90, 31.62, 21.15.


[bookmark: OLE_LINK8][bookmark: OLE_LINK9]4-(tert-butyl)-N-(4-methoxybenzyl)aniline(Yoshinaga et al., 2020)(isolated yield :80%, 3n, Table 3), white solid,mp96-98ºC.1H NMR (400 MHz, CDCl3) δ 7.39 – 7.33 (m, 2H), 7.31 – 7.24 (m, 2H), 6.98 – 6.92 (m, 2H), 6.71 – 6.63 (m, 2H), 4.29 (s, 2H), 3.85 (s, 3H), 1.36 (s, 9H).13C NMR (100 MHz, CDCl3) δ 158.89, 145.94, 140.31, 131.74, 128.88, 126.04, 114.05, 112.67, 55.30, 48.16, 33.91, 31.63.


N-benzyl-3-methylaniline(Minakawa et al., 2015)(isolated yield :85%, 3o, Table 3)light yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.48 – 7.31 (m, 5H), 7.14 (t, J = 7.7 Hz, 1H), 6.66 – 6.60 (m, 1H), 6.56 – 6.49 (m, 2H), 4.37 (s, 2H), 2.35 (s, 3H).13C NMR (100 MHz, CDCl3) δ 148.27, 139.63, 139.06, 129.20, 128.66, 127.58, 127.24, 118.61, 113.74, 110.06, 48.42, 21.70.



[bookmark: OLE_LINK10][bookmark: OLE_LINK11]3-methyl-N-(4-methylbenzyl)aniline(Midya et al., 2018)(isolated yield :86%, 3p, Table 3)colorless liquid.1H NMR (400 MHz, CDCl3) δ 7.34 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 7.8 Hz, 2H), 7.17 (d, J = 7.7 Hz, 1H), 6.65 (d, J = 8.6 Hz, 1H), 6.54 (dd, J = 11.0, 3.1 Hz, 2H), 4.34 (s, 2H), 2.44 (s, 3H), 2.37 (s, 3H).13C NMR (100 MHz, CDCl3) δ 148.26, 139.04, 136.87, 136.50, 129.36, 129.21, 127.64, 118.64, 113.83, 110.16, 48.25, 21.71, 21.18.


[bookmark: OLE_LINK12][bookmark: OLE_LINK13]N-(4-methoxybenzyl)-3-methylaniline(Nirmala et al., 2017)(isolated yield :66%, 3q, Table 3)Colorless liquid 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.27 (m, 2H), 7.10 (t, J = 7.7 Hz, 1H), 6.95 – 6.86 (m, 2H), 6.58 (dd, J = 7.5, 0.6 Hz, 1H), 6.53 – 6.44 (m, 2H), 4.26 (s, 2H), 3.82 (s, 3H), 2.31 (s, 3H).13C NMR (100 MHz, CDCl3) δ 158.86, 148.30, 139.00, 131.58, 129.13, 128.82, 118.47, 114.03, 113.66, 110.00, 55.29, 47.85, 21.64.


N-benzyl-2-methylaniline(Huang et al., 2019)(isolated yield:78%, 3r, Table 3)lightyellow oil; 1H NMR (400 MHz, CDCl3) δ 7.49 – 7.37 (m, 4H), 7.38 – 7.31 (m, 1H), 7.21 – 7.11 (m, 2H), 6.74 (td, J = 7.4, 1.0 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H), 4.43 (s, 2H), 2.22 (s, 3H).13C NMR (100 MHz, CDCl3) δ 146.08, 139.54, 130.11, 128.69, 127.57, 127.28, 127.20, 121.97, 117.25, 110.07, 48.37, 17.58.


[bookmark: OLE_LINK14][bookmark: OLE_LINK15]N-(4-methoxybenzyl)-2-methylaniline(Panda et al., 2020)(isolated yield:70%, 3s, Table 3)white solid; mp51-52℃. 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.29 (m, 2H), 7.17 – 7.06 (m, 2H), 6.95 – 6.88 (m, 2H), 6.74 – 6.63 (m, 2H), 4.31 (s, 2H), 3.82 (s, 3H), 2.17 (s, 3H).13C NMR (100 MHz, CDCl3) δ 158.90, 146.07, 131.44, 130.04, 128.85, 127.14, 121.94, 117.17, 114.06, 110.03, 55.29, 47.84, 17.52.



N-benzyl-4-chloroaniline(Vellakkaran et al., 2017)(isolated yield:79%, 3t, Table 3),colorless liquid.1H NMR (400 MHz, CDCl3) δ 7.43 – 7.35 (m, 4H), 7.34-7.31 (m, 1H), 7.16-7.12 (m, 2H), 6.61 – 6.53 (m, 2H), 4.31 (s, 2H).13C NMR (100 MHz, CDCl3) δ 146.61, 138.93, 129.09, 128.72, 127.45, 117.93, 114.03, 113.22, 48.39.


4-chloro-N-(4-methoxybenzyl)aniline(Singh et al., 2021)(isolated yield:71%, 3u, Table 3)white solid,mp 75-77℃1H NMR (400 MHz, CDCl3) δ 7.29 – 7.22 (m, 2H), 7.14 – 7.07 (m, 2H), 6.91 – 6.85 (m, 2H), 6.58 – 6.51 (m, 2H), 4.21 (s, 2H), 3.79 (s, 3H).13C NMR (100 MHz, CDCl3) δ 158.95, 146.59, 130.82, 129.02, 128.72, 122.09, 114.07, 113.96, 55.28, 47.87.


N-benzyl-4-fluoroaniline(Huang et al., 2019),(isolated yield:70%, 3v, Table 3)Colorless oil. 1H NMR (400 MHz, CDCl3) δ7.37 (dd, J = 8.1, 5.6 Hz, 4H), 7.32 (dd, J = 12.2, 8.6 Hz, 1H), 6.90 (t, J = 8.7 Hz, 2H), 6.64 – 6.55 (m, 2H), 4.29 (s, 2H), 3.80 (s, 1H). 13C NMR (100 MHz, CDCl3) δ =157.11, 154.77, 144.40, 139.20, 128.67, 127.51, 127.32, 115.78, 115.55, 113.79, 113.72, 48.97.


[bookmark: OLE_LINK16]4-fluoro-N-(4-methylbenzyl)aniline(Gour et al., 2019)(isolated yield:75%, 3w, Table 3)White solid; mp 71-73℃1H NMR (400 MHz, CDCl3) δ 7.28 (d, J = 8.0 Hz, 2H), 7.19 (d, J = 7.8 Hz, 2H), 6.95 – 6.87 (m, 2H), 6.63 – 6.55 (m, 2H), 4.26 (s, 2H), 2.38 (s, 3H).13C NMR (100 MHz, CDCl3) δ157.13, 154.79, 144.38, 136.99, 136.06, 129.35, 127.54, 115.77, 115.54, 113.86, 113.79, 48.80, 21.10.


4-fluoro-N-(4-methoxybenzyl)aniline(Santoro et al., 2014)(isolated yield:71%, 3x, Table 3)White solid; mp 72-74℃1H NMR (400 MHz, CDCl3) δ 7.35–7.22 (m, 2H), 6.93 – 6.83 (m, 4H), 6.62 – 6.52 (m, 2H), 4.20 (s, 2H), 3.80 (s, 3H).13C NMR (100 MHz, CDCl3) δ 158.91, 157.04, 154.71, 144.47, 131.15, 128.77, 115.72, 115.50, 114.04, 113.73, 113.66, 55.27, 48.44.


N-benzyl-3,4-dimethylaniline(Dai et al., 2015)(isolated yield:80%, 3y, Table 3)Yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.41 – 7.30 (m, 4H), 7.31 – 7.23 (m, 1H), 6.93 (d, J = 8.1 Hz, 1H), 6.49 (d, J = 2.4 Hz, 1H), 6.41 (dd, J = 8.1, 2.5 Hz, 1H), 4.30 (s, 2H), 2.18 (s, 3H), 2.15 (s, 3H).13C NMR (100 MHz, CDCl3) δ 146.15, 139.62, 137.28, 130.25, 128.54, 127.52, 127.10, 125.71, 114.84, 110.39, 48.74, 19.99, 18.65.


3,4-dimethyl-N-(4-methylbenzyl)aniline(isolated yield:90%, 3z, Table 3)light yellow oil1H NMR (400 MHz, CDCl3) δ 7.34 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 7.8 Hz, 2H), 7.02 (d, J = 8.1 Hz, 1H), 6.56 (d, J = 2.4 Hz, 1H), 6.48 (dd, J = 8.1, 2.6 Hz, 1H), 4.32 (s, 2H), 2.43 (s, 3H), 2.28 (s, 3H), 2.25 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 146.53, 137.29, 136.80, 136.75, 130.35, 129.31, 127.58, 125.51, 114.83, 110.35, 48.48, 21.16, 20.10, 18.76.HRMS (ESI-TOF, M/Z) for C16H19N [M+H]+: calc.: 226.1590. Found:226.1579.



N-benzylnaphthalen-2-amine(Vellakkaran et al., 2017)(isolated yield:86%, 3aa, Table 3),Yellow oil.1H NMR (400 MHz, CDCl3) δ 7.88 (dd, J = 8.9, 7.6 Hz, 2H), 7.57 – 7.46 (m, 4H), 7.46 – 7.32 (m, 5H), 6.74 (d, J = 8.3 Hz, 1H), 4.54 (s, 2H).13C NMR (100 MHz, CDCl3) δ 142.43, 138.59, 134.37, 128.75, 127.99, 127.56, 126.57, 125.87, 124.99, 123.66, 120.11, 118.45, 106.01, 49.06.


N-(4-methylbenzyl)naphthalen-2-amine(Guo et al., 2018)(isolated yield:90%, 3ab, Table 3)Yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.89 (dd, J = 11.2, 8.3 Hz, 2H), 7.58 – 7.46 (m, 2H), 7.44 – 7.33 (m, 4H), 7.23 (d, J = 7.4 Hz, 2H), 6.78 (d, J = 6.7 Hz, 1H), 4.50 (s, 2H), 2.42 (s, 3H).13C NMR (100 MHz, CDCl3) δ 142.24, 137.27, 135.34, 134.38, 129.43, 128.74, 128.09, 126.56, 125.88, 125.02, 123.72, 120.18, 118.62, 106.35, 49.00, 21.21.


N-(4-methoxybenzyl)naphthalen-2-amine(Li et al., 2014)(isolated yield:85%, 3ac, Table 3)brown oil.1H NMR (400 MHz, CDCl3) δ 7.92 – 7.78 (m, 2H), 7.56 – 7.38 (m, 5H), 7.34 (d, J = 8.2 Hz, 1H), 7.01 – 6.94 (m, 2H), 6.71 (d, J = 7.5 Hz, 1H), 4.45 (s, 2H), 3.85 (s, 3H).13C NMR (100 MHz, CDCl3) δ 159.08, 143.31, 134.38, 131.12, 129.11, 128.74, 126.71, 125.80, 124.78, 123.49, 120.03, 117.67, 114.19, 104.86, 55.35, 48.16.
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