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[1] Scheme S1 Plausible mechanism of nanostructured Ni-Co/ZnO catalyzed Heck reaction between aryl halide and styrene.



Scheme S1 Plausible mechanism of nanostructured Ni-Co/ZnO catalyzed Heck reaction between aryl halide and styrene.





[2] 1H NMR, 13C NMR and FT-IR spectral data of Heck reaction products (Table 4, Entries 1-9)

(E)-1,2-diphenylethene (Table 4, Entry 1): White solid;


1H NMR (CDCl3, 500 MHz) δ: 7.10 (s, 2H, CH=CH), 7.23-7.26 (m, 2H, Ar-H), 7.34 (t, J = 7.5 Hz, 4H, Ar-H), 7.51 (d, J = 7.5 Hz, 4H, Ar-H) ppm;
13C NMR (CDCl3, 125 MHz) δ: 126.57 (C=C), 127.67 (ArC), 128.73 (ArC), 137.37 (ArC) ppm;
FTIR (cm-1): 3023.03, 2916.40, 2848.28, 1594.43, 1490.09, 1449.16, 959.00, 759.07, 686.49.

(E)-1,2-diphenylethene (Table 4, Entry 2): White solid;



1H NMR (CDCl3, 500 MHz) δ: 7.08 (s, 2H, CH=CH), 7.21-7.24 (m, 2H, Ar-H), 7.32 (t, J = 7.0 Hz, 4H, Ar-H), 7.48 (d, J = 7.0 Hz, 4H, Ar-H) ppm;
13C NMR (CDCl3, 125 MHz) δ: 126.64 (C=C), 127.73 (ArC), 128.80 (ArC), 137.43 (ArC) ppm; 
FTIR (cm-1): 3022.81, 1596.34, 1491.48, 1449.08, 959.94, 759.36, 686.45.



(E)-1-methyl-4-styrylbenzene (Table 4, Entry 3): White solid;



1H NMR (CDCl3, 500 MHz) δ: 2.35 (s, 3H, CH3), 7.04 (d, J = 16.5 Hz, 1H, CH=CH), 7.08 (d, J = 16.5 Hz, 1H, CH=CH), 7.16 (d, J = 7.5 Hz, 2H, Ar-H), 7.22-7.25 (m, 1H, Ar-H), 7.34 (t, J = 7.5 Hz, 2H, Ar-H), 7.40 (d, J = 8.0 Hz, 2H, Ar-H), 7.49 (d, J = 7.5 Hz, 2H, Ar-H) ppm;
13C NMR (CDCl3, 125 MHz) δ: 20.21 (CH3), 125.35 (C=C), 125.38 (C=C), 126.36 (ArC), 126.65 (ArC), 127.57 (ArC), 127.61 (ArC), 128.35 (ArC), 133.50 (ArC), 136.47 (ArC) ppm;
FTIR (cm-1): 3022.65, 2912.51, 2854.73, 1592.70, 1574.37, 1490.38, 966.30, 806.30, 688.07.
(E)-1-methyl-4-styrylbenzene (Table 4, Entry 4): White Solid;



1H NMR (CDCl3, 500 MHz) δ: 2.36 (s, 3H, CH3), 7.05 (d, J = 16.5 Hz, 1H, CH=CH), 7.09 (d, J = 16.5 Hz, 1H, CH=CH), 7.16 (d, J = 8.0 Hz, 2H, Ar-H), 7.23-7.25 (m, 1H, Ar-H), 7.35 (t, J = 7.5 Hz, 2H, Ar-H), 7.41 (d, J = 8.0 Hz, 2H, Ar-H), 7.50 (d, J = 7.0 Hz, 2H, Ar-H) ppm;
13C NMR (CDCl3, 125 MHz) δ: 21.27 (CH3), 126.40 (C=C), 126.43 (C=C), 127.42 (ArC), 127.70 (ArC), 128.62 (ArC), 128.66 (ArC), 129.41 (ArC), 134.55 (ArC), 137.52 (ArC), 137.54 (ArC) ppm;
FTIR (cm-1): 3020.59, 2915.49, 2854.52, 1507.32, 1446.85, 965.24, 805.17, 747.01, 687.09.

1-methyl-3-styrylbenzene (Table 4, Entry 5): White solid;



1H NMR (CDCl3, 500 MHz) δ: 2.25 (s, 3H, CH3), 7.05-7.13 (m, 3H, CH=CH & Ar-H), 7.24 (t, J = 8.0 Hz, 2H, Ar-H), 7.31-7.36 (m, 4H, Ar-H), 7.50 (d, J = 7.5 Hz, 2H, Ar-H) ppm;  
13C NMR (CDCl3, 125 MHz) δ: 21.49 (CH3), 123.73 (C=C), 126.50 (C=C), 127.23 (ArC), 127.57 (ArC), 128.49 (ArC), 128.61 (ArC), 128.70 (ArC), 128.89 (ArC), 137.27 (ArC), 137.43 (ArC), 138.25 (ArC) ppm;
FTIR (cm-1): 3022.20, 2920.73, 2855.54, 1592.51, 1449.33, 962.64, 778.36, 688.11.
1-methoxy-3-styrylbenzene (Table 4, Entry 6): Oily liquid;



1H NMR (CDCl3, 500 MHz) δ: 3.82 (s, 3H, OCH3), 6.79-6.81 (m, 1H, Ar-H), 7.04 (t, J = 2 Hz, 1H, Ar-H), 7.07-7.11 (m, 3H, CH=CH & Ar-H), 7.23-7.27 (m, 2H, Ar-H), 7.34 (t, J = 7.5 Hz, 2H, Ar-H), 7.48-7.50 (m, 2H, Ar-H) ppm;  
13C NMR (CDCl3, 125 MHz) δ: 55.29 (OCH3), 111.81 (ArC), 113.35 (ArC), 119.30 (ArC), 126.61 (C=C), 127.75 (C=C), 128.64 (ArC), 128.75 (ArC), 129.05 (ArC), 129.70 (ArC), 137.27 (ArC), 138.84 (ArC), 159.94 (ArC) ppm;
FTIR (cm-1): 3025.10, 2933.14, 1598.17, 1489.87, 1452.34, 1273.22, 1153.03, 1043.46, 957.84, 747.62, 687.67.
1-(4-styrylphenyl)ethanone (Table 4, Entry 7): White solid;



1H NMR (CDCl3, 500 MHz) δ: 2.60 (s, 3H, COCH3), 7.12 (d, J = 16.5 Hz, 1H, CH=CH), 7.22 (d, J = 16.5 Hz, 1H, CH=CH), 7.31 (d, J = 7.0 Hz, 1H, Ar-H), 7.38 (t, J = 8.0 Hz, 2H, Ar-H), 7.54 (d, J = 7.0 Hz, 2H, Ar-H), 7.58 (d, J = 8.0 Hz, 2H, Ar-H), 7.95 (d, J = 8.5 Hz, 2H, Ar-H) ppm;
13C NMR (CDCl3, 125 MHz) δ: 26.61 (CH3), 126.51 (C=C), 126.83 (C=C), 127.45 (ArC), 128.33 (ArC), 128.67 (ArC), 128.82 (ArC), 131.47 (ArC), 135.96 (ArC), 136.70 (ArC), 142.02 (ArC), 197.51 (C=O) ppm;
FTIR (cm-1): 3022.87, 2922.23, 2853.17, 1674.71, 1593.98, 1488.42, 1448.21, 1258.72, 960.49, 818.10, 688.93.
1-(trifluoromethyl)-4-styrylbenzene (Table 4, Entry 8): White solid;



1H NMR (CDCl3, 500 MHz) δ: 7.11 (d, J = 16.5 Hz, 1H, CH=CH), 7.19 (d, J = 16.5 Hz, 1H, CH=CH), 7.31 (d, J = 7.5 Hz, 1H, Ar-H), 7.38 (t, J = 7.5 Hz, 2H, Ar-H), 7.53 (d, J = 7.5 Hz, 2H, Ar-H), 7.60 (s, 4H, Ar-H) ppm; 
13C NMR (CDCl3, 125 MHz) δ: 125.65 (CF3), 126.58 (C=C), 126.78 (C=C), 127.13 (ArC), 128.30 (ArC), 128.81 (ArC), 129.13 (ArC), 131.21 (ArC), 136.63 (ArC), 140.81 (ArC) ppm;
FTIR (cm-1): 3025.19, 2918.42, 2849.57, 1740.90, 1608.48, 1452.35, 1321.26, 1106.28, 964.23, 823.35, 690.81.
3-styrylpyridine (Table 4, Entry 9): White solid;



1H NMR (CDCl3, 500 MHz) δ: 7.05 (d, J = 16.0 Hz, 1H, CH=CH), 7.14 (d, J = 16.0 Hz, 1H, CH=CH), 7.25-7.30 (m, 2H, Ar-H), 7.37 (t, J = 8.0 Hz, 2H, Ar-H), 7.51 (d, J = 7.5 Hz, 2H, Ar-H), 7.80 (d, J = 8.0 Hz, 1H, Ar-H), 8.48 (d, J = 4.0 Hz, 1H, Ar-H), 8.71 (s, 1H, Ar-H) ppm;
13C NMR (CDCl3, 125 MHz) δ: 123.56 (C=C), 124.87 (C=C), 126.87 (ArC), 128.37 (ArC), 128.64 (ArC), 130.83 (ArC), 132.68 (ArC), 133.00 (ArC), 136.64 (ArC), 148.54 (ArC) ppm;
FTIR (cm-1): 3024.20, 2922.00, 2851.96, 1636.38, 1563.39, 1491.89, 1448.02, 961.83, 799.13, 689.83.








[3] Figures S1 to S27. 1H NMR, 13C NMR and FTIR spectra of Heck reaction products. 
[image: ]
Fig. S1 1H NMR spectrum of (E)-1, 2-diphenylethene (Table 4, Entry 1).
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Fig. S2 13C NMR spectrum of (E)-1, 2-diphenylethene (Table 4, Entry 1).
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Fig. S3 FTIR spectrum of (E)-1, 2-diphenylethene (Table 4, Entry 1).
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Fig. S4 1H NMR spectrum of (E)-1, 2-diphenylethene (Table 4, Entry 2).
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Fig. S5 13C NMR spectrum of (E)-1, 2-diphenylethene (Table 4, Entry 2).
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Fig. S6 FTIR spectrum of (E)-1, 2-diphenylethene (Table 4, Entry 2).
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Fig. S7 1H NMR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 3).
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Fig. S8 1H NMR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 3), (amplification of phenylenevinylene region with trans coupling constant).
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Fig. S9 13C NMR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 3).
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Fig. S10 FTIR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 3).
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Fig. S11 1H NMR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 4).
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Fig. S12 1H NMR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 4), (amplification of phenylenevinylene region with trans coupling constant).
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Fig. S13 13C NMR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 4).
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Fig. S14 FTIR spectrum of (E)-1-methyl-4-styrylbenzene (Table 4, Entry 4).
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Fig. S15 1H NMR spectrum of 1-methyl-3-styrylbenzene (Table 4, Entry 5).
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Fig. S16 13C NMR spectrum of 1-methyl-3-styrylbenzene (Table 4, Entry 5).
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Fig. S17 FTIR spectrum of 1-methyl-3-styrylbenzene (Table 4, Entry 5).
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Fig. S18 1H NMR spectrum of 1-methoxy-3-styrylbenzene (Table 4, Entry 6).
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Fig. S19 13C NMR spectrum of 1-methoxy-3-styrylbenzene (Table 4, Entry 6).
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Fig. S20 FTIR spectrum of 1-methoxy-3-styrylbenzene (Table 4, Entry 6).












[image: ]
Fig. S21 1H NMR spectrum of 1-(4-styrylphenyl)ethanone (Table 4, Entry 7). 
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Fig. S22 1H NMR spectrum of 1-(4-styrylphenyl)ethanone (Table 4, Entry 7), (amplification of phenylenevinylene region with trans coupling constant).
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Fig. S23 13C NMR spectrum of 1-(4-styrylphenyl)ethanone (Table 4, Entry 7).
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Fig. S24 FTIR spectrum of 1-(4-styrylphenyl)ethanone (Table 4, Entry 7).
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Fig. S25 1H NMR spectrum of 1-(trifluoromethyl)-4-styrylbenzene (Table 4, Entry 8).
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Fig. S26 1H NMR spectrum of 1-(trifluoromethyl)-4-styrylbenzene (Table 4, Entry 8) (amplification of phenylenevinylene region with trans coupling constant).
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Fig. S27 13C NMR spectrum of 1-(trifluoromethyl)-4-styrylbenzene (Table 4, Entry 8).
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Fig. S28 FTIR spectrum of 1-(trifluoromethyl)-4-styrylbenzene (Table 4, Entry 8).
[image: ]
Fig. S29 1H NMR spectrum of 3-styrylpyridine (Table 4, Entry 9).
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Fig. S30 1H NMR spectrum of 3-styrylpyridine (Table 4, Entry 9), (amplification of phenylenevinylene region with trans coupling constant).



[image: ]
Fig. S31 13C NMR spectrum of 3-styrylpyridine (Table 4, Entry 9)
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Fig. S32 FTIR spectrum of 3-styrylpyridine (Table 4, Entry 9).
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