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General Information: NMR spectra were recorded on Agilent 400 MHz, 600 MHz, 

or Varian Mercury 400 MHz. 19F NMR chemical shifts were referenced to an internal 

CFCl3 standard. Toluene was dried over sodium wire and distilled freshly before use. 

PhSiH3 was purchased from Aladdin Industrial Corporation or Adamas Reagent, Ltd. 

NaBHEt3 (1.0 M in THF) was purchased from Acros Organics. Room temperature in 

laboratory was in the range of 20 to 26 oC. The iron and cobalt complexes of 

phosphinite-iminopyridine (PONN) ligand 11 and phosphine-iminopyridine (PCNN) 

ligands 2a-2d,2 allenes 3a-3h,3 3i,4 3j,5 3k-m,4 3n,6 3o,7 and 3p8 were prepared 

according to literatures. 

Hydrosilylation of allenes 3 with PhSiH3. 

(1) Preparation of (Z)-(3-phenyl-2-propenyl)(phenyl)silane ((Z)-4a) (yz-4-132)

 Typical Procedure: In a nitrogen filled glove box, (tBuPCNNiPr)CoCl2 (2b) (2.8 

mg, 0.005 mmol), 3a (116.2 mg, 1.0 mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 

0.88 g/mL, 108.2 mg, 1.0 mmol), and NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) 

were sequentially added to a 25 mL flame-dried Schlenk tube equipped with a 

magnetic stir bar. After being stirred at room temperature for 5 h, the solvent was then 

removed in vacuo. (Z)-4a (206.3 mg, 92%) was obtained via column chromatography 

on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 1H NMR (400 MHz, 

CDCl3) δ 7.57 (d, J = 6.8 Hz, 2 H, ArH), 7.43-7.27 (m, 5 H, ArH), 7.27-7.17 (m, 3 H, 

ArH), 6.40 (d, J = 11.6 Hz, 1 H, =CH), 5.81-5.71 (m, 1 H, =CH), 4.40 (t, J = 3.4 Hz, 

1.90 H, 28SiH2; dt, 1J29Si-H = 198.0 Hz, J = 3.6 Hz, 0.10 H, 29SiH2), 2.22-2.16 (m, 2 H, 

CH2); 13C NMR (100 MHz, CDCl3) δ 137.5, 135.2, 131.5, 129.8, 128.5, 128.3, 128.2, 

128.0, 127.3, 126.4, 13.1; MS (EI, 70 eV) m/z (%) 224 (M+, 14.90), 196 (100); IR 

(neat, cm-1) 3011, 2133, 1491, 1427, 1153, 1115; HRMS (EI) m/z calcd. for C15H16Si 

[M+]: 224.1021, found: 224.1014. 
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The following compounds were prepared according to Typical Procedure. 

 

(2) Preparation of (Z)-(3-(p-tolyl)-2-propenyl)(phenyl)silane ((Z)-4b) (yz-4-133) 

 

  The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3b (130.1 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4b (220.6 mg, 93%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.60-7.55 (m, 2 H, ArH), 7.43-7.32 (m, 3 H, ArH), 

7.16-7.09 (m, 4 H, ArH), 6.36 (d, J = 11.6 Hz, 1 H, =CH), 5.75-5.67 (m, 1 H, =CH), 

4.39 (t, J = 3.6 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H = 197.6 Hz, J = 3.5 Hz, 0.10 H, 29SiH2), 

2.33 (s, 3 H, CH3), 2.22-2.15 (m, 2 H, CH2); 13C NMR (100 MHz, CDCl3) δ 136.0, 

135.2, 134.6, 131.6, 129.8, 128.9, 128.4, 128.2, 128.0, 126.6, 21.1, 13.1; MS (EI, 70 

eV) m/z (%) 238 (M+, 20.05), 210 (100); IR (neat, cm-1) 3010, 2133, 1510, 1426, 1115; 

HRMS (EI) m/z calcd. for C16H18Si [M+]: 238.1178, found: 238.1182. 

 

(3) Preparation of (Z)-(3-(4-fluorophenyl)-2-propenyl)(phenyl)silane ((Z)-4c) 

(yz-4-152) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.9 mg, 0.005 mmol), 3c (134.3 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4c (224.8 mg, 93%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.58-7.54 (m, 2 H, ArH), 7.44-7.32 (m, 3 H, ArH), 

7.19-7.13 (m, 2 H, ArH), 7.01-6.94 (m, 2 H, ArH), 6.34 (d, J = 11.6 Hz, 1 H, =CH), 
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5.74 (dt, J = 11.6 Hz, 8.8 Hz, 1 H, =CH), 4.38 (t, J = 3.6 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H 

= 198.1 Hz, J = 3.7 Hz, 0.10 H, 29SiH2), 2.17-2.10 (m, 2 H, CH2); 13C NMR (100 

MHz, CDCl3) δ 161.3 (d, J = 243.9 Hz), 135.2, 133.5 (d, J = 3.8 Hz), 131.4, 130.0 (d, 

J = 7.8 Hz), 129.9, 128.1, 127.3, 127.2, 115.0 (d, J = 21.0 Hz), 13.0; 19F NMR (376 

MHz, CDCl3) δ -116.4; MS (EI, 70 eV) m/z (%) 242 (M+, 11.03), 107 (100); IR (neat, 

cm-1) 3012, 2135, 1601, 1505, 1428, 1221, 1156, 1116;  HRMS (EI) m/z calcd. for 

C15H15FSi [M+]: 242.0927, found: 242.0934. 

 

(4) Preparation of (Z)-(3-(2-chlorophenyl)-2-propenyl)(phenyl)silane ((Z)-4d) 

(yz-4-155) 

 
The reaction of (tBuPCNNiP)rCoCl2 (2b) (2.8 mg, 0.005 mmol), 3d (150.6 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4d (208.6 mg, 81%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.57-7.52 (m, 2 H, ArH), 7.43-7.32 (m, 4 H, ArH), 

7.26-7.20 (m, 1 H, ArH), 7.19-7.12 (m, 2 H, ArH), 6.46 (d, J = 11.6 Hz, 1 H, =CH), 

5.89 (dt, J = 11.6 Hz, 8.8 Hz, 1 H, =CH), 4.36 (t, J = 3.6 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H 

= 198.7 Hz, J = 3.7 Hz, 0.10 H, 29SiH2), 2.10-2.03 (m, 2 H, CH2); 13C NMR (100 

MHz, CDCl3) δ 135.6, 135.2, 133.6, 131.3, 130.2, 129.9, 129.4, 128.9, 128.1, 127.9, 

126.2, 125.7, 13.0; MS (EI, 70 eV) m/z (%) 260 (M+ (37Cl), 1.34), 258 (M+ (35Cl), 

3.30), 115 (100); IR (neat, cm-1) 2134, 1469, 1430, 1116, 1034;  HRMS (EI) m/z 

calcd. for C15H15
35ClSi [M+]: 258.0632, found: 258.0621. 

 

(5) Preparation of (Z)-(3-(3-chlorophenyl)-2-propenyl)(phenyl)silane ((Z)-4e) 

(yz-4-169) 
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The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3e (150.7 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4e (232.2 mg, 90%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 6.4 Hz, 2 H, ArH), 7.44-7.32 (m, 3 H, 

ArH), 7.24-7.13 (m, 3 H, ArH), 7.08 (d, J = 7.2 Hz, 1 H, ArH), 6.31 (d, J = 11.6 Hz, 1 

H, =CH), 5.80 (dt, J = 11.6 Hz, 9.0 Hz, 1 H, =CH), 4.39 (t, J = 3.4 Hz, 1.90 H, 28SiH2; 

dt, 1J29Si-H = 198.5 Hz, J = 3.5 Hz, 0.10 H, 29SiH2), 2.19-2.11 (m, 2 H, CH2); 13C NMR 

(100 MHz, CDCl3) δ 139.3, 135.2, 134.0, 131.1, 129.9, 129.3, 128.8, 128.5, 128.1, 

127.0, 126.6, 126.4, 13.3; MS (EI, 70 eV) m/z (%) 260 (M+ (37Cl), 3.90), 258 (M+ 

(35Cl), 11.35), 115 (100); IR (neat, cm-1) 3012, 2135, 1591, 1562, 1475, 1426, 1191, 

1115; HRMS (EI) m/z calcd. for C15H15
35ClSi [M+]: 258.0632, found: 258.0640. 

 

(6) Preparation of (Z)-(3-(4-chlorophenyl)-2-propenyl)(phenyl)silane ((Z)-4f) 

(yz-4-134) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3f (150.7 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4f (225.5 mg, 87%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.60-7.53 (m, 2 H, ArH), 7.45-7.32 (m, 3 H, ArH), 

7.28-7.23 (m, 2 H, ArH), 7.13 (d, J = 8.4 Hz, 2 H, ArH), 6.33 (d, J = 11.6 Hz, 1 H, 

=CH), 5.78 (dt, J = 11.6 Hz, 9.2 Hz, 1 H, =CH), 4.38 (t, J = 3.6 Hz, 1.90 H, 28SiH2; dt, 

1J29Si-H = 198.4 Hz, J = 3.6 Hz, 0.10 H, 29SiH2), 2.18-2.11 (m, 2 H, CH2); 13C NMR 
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(100 MHz, CDCl3) δ 135.9, 135.2, 132.0, 131.2, 129.9, 129.8, 128.3, 128.13, 128.07, 

127.1, 13.2; MS (EI, 70 eV) m/z (%)260 (M+ (37Cl), 3.68), 258 (M+ (35Cl), 9.06), 115 

(100); IR (neat, cm-1) 3012, 2135, 1488, 1426, 1115, 1089, 1012; HRMS (EI) m/z 

calcd. for C15H15
35ClSi [M+]: 258.0632, found: 258.0623. 

 

(7) Preparation of (Z)-(3-(4-methoxyphenyl)-2-propenyl)(phenyl)silane ((Z)-4g) 

(yz-4-142) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3g (146.1 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4g (238.1 mg, 94%) via 

column chromatography on silica gel (petroleum ether (60-90 oC)/ ethyl acetate = 

10/1) as an oil:  1H NMR (400 MHz, CDCl3) δ 7.60-7.56 (m, 2 H, ArH), 7.44-7.33 

(m, 3 H, ArH), 7.23-7.16 (m, 2 H, ArH), 6.87-6.82 (m, 2 H, ArH), 6.33 (d, J = 11.6 

Hz, 1 H, =CH), 5.67 (dt, J = 11.6 Hz, 8.8 Hz, 1 H, =CH), 4.39 (t, J = 3.6 Hz, 1.90 H, 

28SiH2; dt, 1J29Si-H = 197.9 Hz, J = 3.7 Hz, 0.10 H, 29SiH2), 3.81 (s, 3 H, CH3), 

2.21-2.13 (m, 2 H, CH2); 13C NMR (100 MHz, CDCl3) δ 158.0, 135.2, 131.5, 130.1, 

129.8, 129.7, 128.0, 127.7, 125.7, 113.5, 55.1, 13.0; MS (EI, 70 eV) m/z (%) 254 (M+, 

25.14), 147 (100); IR (neat, cm-1) 3005, 2132, 1605, 1508, 1427, 1300, 1243, 1174, 

1114, 1034; HRMS (EI) m/z calcd. for C16H18OSi [M+]: 254.1127, found: 254.1122. 

 

(8) Preparation of (Z)-(3-(naphthalen-2-yl)-2-propenyl)(phenyl)silane ((Z)-4h) 

(yz-4-147) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3h (166.3 mg, 1.0 
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mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4h (246.6 mg, 90%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.79-7.68 (m, 3 H, ArH), 7.62 (s, 1 H, ArH), 7.60-7.55 

(m, 2 H, ArH), 7.45-7.30 (m, 6 H, ArH), 6.53 (d, J = 11.2 Hz, 1 H, =CH), 5.84 (dt, J = 

11.2 Hz, 9.2 Hz, 1 H, =CH), 4.44 (t, J = 3.8 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H = 198.1 Hz, 

J = 3.7 Hz, 0.10 H, 29SiH2), 2.27-2.22 (m, 2 H, CH2); 13C NMR (100 MHz, CDCl3) δ 

135.3, 135.0, 133.3, 132.0, 131.5, 129.9, 128.3, 128.1, 127.87, 127.86, 127.6, 127.5, 

127.1, 127.0, 126.0, 125.6, 13.4; MS (EI, 70 eV) m/z (%) 274 (M+, 37.44), 167 (100); 

IR (neat, cm-1) 3050, 3008, 2132, 1594, 1503, 1426, 1268, 1151, 1115; HRMS (EI) 

m/z calcd. for C19H18Si [M+]: 274.1178, found: 274.1174. 

 

(9) Preparation of (Z)-(2-undecen-1-yl)(phenyl)silane ((Z)-4i) (yz-4-175) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3i (152.2 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4i (246.3 mg, 95%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.58 (d, J = 6.8 Hz, 2 H, ArH), 7.43-7.31 (m, 3 H, 

ArH), 5.48-5.40 (m, 1 H, =CH), 5.38-5.28 (m, 1 H, =CH), 4.29 (t, J = 3.4 Hz, 1.90 H, 

28SiH2; dt, 1J29Si-H = 196.5 Hz, J = 3.8 Hz, 0.10 H, 29SiH2), 1.98-1.90 (m, 2 H, CH2), 

1.90-1.84 (m, 2 H, CH2), 1.35-1.20 (m, 12 H, 6×CH2), 0.88 (t, J = 6.6 Hz, 3 H, CH3); 

13C NMR (100 MHz, CDCl3) δ 135.2, 132.2, 129.69, 129.65, 127.9, 123.8, 31.9, 29.6, 

29.5, 29.4, 29.3, 27.0, 22.7, 14.1, 11.7; MS (EI, 70 eV) m/z (%) 260 (M+, 3.04), 107 

(100); IR (neat, cm-1) 2923, 2853, 2135, 1461, 1429, 1152, 1116; HRMS (EI) m/z 

calcd. for C17H28Si [M+]: 260.1960, found: 260.1956. 

 

Gram scale reaction of 3i (yz-5-004) 
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The reaction of (tBuPCNNiPr)CoCl2 (2b) (14.2 mg, 0.025 mmol), 3i (761.0 mg, 5.0 

mmol), toluene (5.0 mL), PhSiH3 (615 μL, d = 0.88 g/mL, 541.2 mg, 5.0 mmol), and 

NaBHEt3 (1.0 M in THF, 50 μL, 0.05 mmol) afforded (Z)-4i (1.2120 g, 93%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.60-7.54 (m, 2 H, ArH), 7.44-7.32 (m, 3 H, ArH), 

5.48-5.39 (m, 1 H, =CH), 5.38-5.29 (m, 1 H, =CH), 4.29 (t, J = 3.6 Hz, 1.90 H, 28SiH2; 

dt, 1J29Si-H = 196.5 Hz, J = 3.5 Hz, 0.10 H, 29SiH2), 1.98-1.91 (m, 2 H, CH2), 1.90-1.83 

(m, 2 H, CH2), 1.35-1.20 (m, 12 H, 6×CH2), 0.88 (t, J = 6.8 Hz, 3 H, CH3); 13C NMR 

(100 MHz, CDCl3) δ 135.2, 132.2, 129.69, 129.66, 127.9, 123.8, 31.9, 29.6, 29.5, 29.4, 

29.3, 27.0, 22.7, 14.1, 11.7. 

 

(10) Preparation of (Z)-(4-acetoxy-2-butenyl)(phenyl)silane ((Z)-4j) (yz-4-165) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3j (112.3 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4j (175.6 mg, 80%) via 

column chromatography on silica gel (petroleum ether (60-90 oC)/ ethyl acetate = 

10/1) as an oil: 1H NMR (400 MHz, CDCl3) δ 7.59-7.54 (m, 2 H, ArH), 7.44-7.33 (m, 

3 H, ArH), 5.80-5.72 (m, 1 H, =CH), 5.54-5.46 (m, 1 H, =CH), 4.50 (d, J = 6.8 Hz, 2 

H, OCH2), 4.31 (t, J = 3.8 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H = 198.8 Hz, J = 3.6 Hz, 0.10 

H, 29SiH2), 2.03 (s, 3 H, CH3), 2.00-1.94 (m, 2 H, CH2); 13C NMR (100 MHz, CDCl3) 

δ 170.9, 135.2, 131.2, 130.3, 129.9, 128.0, 122.5, 59.9, 20.9, 12.6; MS (ESI) m/z  

243 ([M+Na]+), 238 ([M+NH4]+); IR (neat, cm-1) 2136, 1735, 1427, 1370, 1226, 1152, 

1116, 1023; HRMS (ESI) m/z calcd. for C12H20NO2Si ([M+NH4]+): 238.1258, found: 

238.1256 
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(11) Preparation of (Z)-(6-cyano-2-hexenyl)(phenyl)silane ((Z)-4k) (yz-4-176) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3k (107.4 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4k (197.5 mg, 92%) via 

column chromatography on silica gel (petroleum ether (60-90 oC)/ ethyl acetate = 

20/1) as an oil: 1H NMR (400 MHz, CDCl3) δ 7.57 (d, J = 6.4 Hz, 2 H, ArH), 

7.45-7.33 (m, 3 H, ArH), 5.62-5.53 (m, 1 H, =CH), 5.28-5.20 (m, 1 H, =CH), 4.30 (t, 

J = 3.2 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H = 197.6 Hz, J = 3.2 Hz, 0.10 H, 29SiH2), 2.23 (t, J 

= 7.4 Hz, 2 H, CH2CN), 2.08 (q, J = 7.3 Hz, 2 H, CH2), 1.92-1.86 (m, 2 H, CH2), 1.59 

(quint, J = 7.3 Hz, 2 H, CH2); 13C NMR (100 MHz, CDCl3) δ 135.3, 131.7, 129.8, 

128.0, 126.6, 126.3, 119.7, 25.8, 25.2, 16.4, 12.1; MS (EI, 70 eV) m/z (%) 215 (M+, 

2.24), 107 (100); IR (neat, cm-1) 3010, 2936, 2246, 2133, 1426, 1153, 1115; HRMS 

(EI) m/z calcd. for C13H17NSi [M+]: 215.1130, found: 215.1122. 

 

(12) Preparation of (Z)-(4-phenyl-2-butenyl)(phenyl)silane ((Z)-4l) (yz-4-180) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3l (130.2 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4l (199.2 mg, 84%) via 

column chromatography on silica gel (eluent: petroleum ether (60-90 oC)) as an oil: 

1H NMR (400 MHz, CDCl3) δ 7.62-7.56 (m, 2 H, ArH), 7.43-7.32 (m, 3 H, ArH), 

7.28-7.21 (m, 2 H, ArH), 7.20-7.10 (m, 3 H, ArH), 5.65-5.58 (m, 2 H, 2×=CH), 4.34 

(t, J = 3.8 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H = 197.5 Hz, J = 3.7 Hz, 0.10 H, 29SiH2), 3.31 

(d, J = 6.8 Hz, 2 H, CH2), 2.01-1.95 (m, 2 H, CH2); 13C NMR (100 MHz, CDCl3) δ 
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141.0, 135.3, 131.9, 129.8, 128.4, 128.0, 127.7, 125.8, 125.2, 33.2, 11.9; MS (EI, 70 

eV) m/z (%) 238 (M+, 2.35), 160 (100); IR (neat, cm-1) 2133, 1492, 1427, 1152, 1115; 

HRMS (EI) m/z calcd. for C16H18Si [M+]: 238.1178, found: 238.1183. 

 

(13) Preparation of (Z)-(5-(2-methyl-1,3-dioxolan-2-yl)-2-pentenyl)(phenyl)silane 

((Z)-4m) (yz-4-198) 

 

The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3m (154.4 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4m (247.0 mg, 94%) via 

column chromatography on silica gel (petroleum ether (60-90 oC)/ ethyl acetate = 

10/1) as an oil: 1H NMR (400 MHz, CDCl3) δ 7.60-7.55 (m, 2 H, ArH), 7.42-7.32 (m, 

3 H, ArH), 5.50-5.42 (m, 1 H, =CH), 5.37-5.29 (m, 1 H, =CH), 4.29 (t, J = 3.6 Hz, 

1.90 H, 28SiH2; dt, 1J29Si-H = 196.8 Hz, J = 3.8 Hz, 0.10 H, 29SiH2), 3.92-3.86 (m, 4 H, 2

×OCH2), 2.09-2.01 (m, 2 H, CH2), 1.91-1.86 (m, 2 H, CH2), 1.64-1.56 (m, 2 H, CH2), 

1.29 (s, 3 H, CH3); 13C NMR (100 MHz, CDCl3) δ 135.2, 132.1, 129.7, 128.8, 127.9, 

124.3, 109.8, 64.6, 38.8, 23.8, 21.8, 11.7; MS (ESI) m/z 263 ([M+H]+); IR (neat, cm-1) 

2982, 2877, 2133, 1428, 1375, 1215, 1116, 1057;  HRMS (ESI) m/z calcd. for 

C15H23O2Si ([M+H]+): 263.1462, found: 263.1459. 

 

(14) Preparation of (Z)-(6-oxo-2-heptenyl)(phenyl)silane ((Z)-4n) (yz-5-001) 

 

  The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3n (110.3 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4n (183.2 mg, 84%) via 

S10



column chromatography on silica gel (petroleum ether (60-90 oC)/ ethyl acetate = 

10/1) as an oil: 1H NMR (400 MHz, CDCl3) δ 7.60-7.54 (m, 2 H, ArH), 7.43-7.32 (m, 

3 H, ArH), 5.54-5.44 (m, 1 H, =CH), 5.32-5.24 (m, 1 H, =CH), 4.29 (t, J = 3.6 Hz, 

1.90 H, 28SiH2; dt, 1J29Si-H = 197.2 Hz, J = 3.6 Hz, 0.10 H, 29SiH2), 2.32 (t, J = 7.4 Hz, 2 

H, CH2), 2.24-2.16 (m, 2 H, CH2), 2.08 (s, 3 H, CH3), 1.92-1.85 (m, 2 H, CH2); 13C 

NMR (100 MHz, CDCl3) δ 208.4, 135.3, 131.9, 129.7, 128.0, 127.2, 125.4, 43.3, 29.9, 

21.3, 11.9; MS (EI, 70 eV) m/z (%) 218 (M+, 55.02), 123 (100); IR (neat, cm-1) 3009, 

2132, 1713, 1427, 1359, 1157, 1115; HRMS (EI) m/z calcd. for C13H18OSi [M+]: 

218.1127, found: 218.1137. 

 

(15) Preparation of (Z)-N-tosyl-5-azanon-2-en-7-yn-1-yl(phenyl)silane ((Z)-4o) 

(yz-4-184) 

 

  The reaction of (tBuPCNNiPr)CoCl2 (2b) (2.8 mg, 0.005 mmol), 3o (275.5 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 10 μL, 0.01 mmol) afforded (Z)-4o (324.6 mg, 85%) via 

column chromatography on silica gel (petroleum ether (60-90 oC)/ ethyl acetate = 

10/1) as an oil: 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.0 Hz, 2 H, ArH), 

7.57-7.52 (m, 2 H, ArH), 7.45-7.33 (m, 3 H, ArH), 7.28 (d, J = 8.4 Hz, 2 H, ArH), 

5.78-5.69 (m, 1 H, =CH), 5.32-5.25 (m, 1 H, =CH), 4.29 (t, J = 3.6 Hz, 1.90 H, 28SiH2; 

dt, 1J29Si-H = 198.8 Hz, J = 3.6 Hz, 0.10 H, 29SiH2), 3.97-3.93 (m, 2 H, CH2), 3.68 (d, J 

= 7.2 Hz, 2 H, CH2), 2.42 (s, 3 H, CH3), 1.98-1.91 (m, 2 H, CH2), 1.50 (t, J = 2.2 Hz, 

3 H, CH3); 13C NMR (100 MHz, CDCl3) δ 143.1, 136.0, 135.2, 131.4, 130.8, 129.9, 

129.1, 128.0, 127.9, 122.4, 81.4, 72.0, 42.5, 36.1, 21.5, 12.3, 3.2; MS (EI, 70 eV) m/z 

(%) 383 (M+, 1.23), 87 (100); IR (neat, cm-1) 2134, 1596, 1429, 1344, 1157, 1114, 

1092; HRMS (EI) m/z calcd. for C21H25NO2SSi [M+]: 383.1375, found: 383.1376. 
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(16) Preparation of (Z)-phenyl(3-phenyl-2-butenyl)silane ((Z)-4p) (yz-4-148) 

 

  The reaction of (tBuPCNNiPr)CoCl2 (2b) (11.4 mg, 0.02 mmol), 3p (130.2 mg, 1.0 

mmol), toluene (1.0 mL), PhSiH3 (123 μL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and 

NaBHEt3 (1.0 M in THF, 40 μL, 0.04 mmol) afforded (Z)-4p (192.2 mg, 81%) via 

column chromatography on silica gel (petroleum ether (60-90 oC)) as an oil: 1H NMR 

(400 MHz, CDCl3) δ 7.51-7.47 (m, 2 H, ArH), 7.40-7.26 (m, 5 H, ArH), 7.23-7.18 (m, 

1 H, ArH), 7.12-7.08 (m, 2 H, ArH), 5.53 (td, J = 8.4 Hz, 1.3 Hz, 1 H, =CH), 4.28 (t, J 

= 3.8 Hz, 1.90 H, 28SiH2; dt, 1J29Si-H = 196.5 Hz, J = 3.7 Hz, 0.10 H, 29SiH2), 2.00 (d, J 

= 1.2 Hz, 3 H, CH3), 1.84-1.78 (m, 2 H, CH2); 13C NMR (100 MHz, CDCl3) δ 141.9, 

136.0, 135.2, 132.0, 129.6, 128.1, 128.0, 127.9, 126.4, 121.6, 25.7, 12.9; MS (EI, 70 

eV) m/z (%)238 (M+, 39.83), 131 (100); IR (neat, cm-1) 2131, 1491, 1429, 1364, 1157, 

1115, 1069, 1028. HRMS (EI) m/z calcd. for C16H18Si [M+]: 238.1178, found: 

238.1172. 
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