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General Information: NMR spectra were recorded on Agilent 400 MHz, 600 MHz,
or Varian Mercury 400 MHz. '"F NMR chemical shifts were referenced to an internal
CFCl; standard. Toluene was dried over sodium wire and distilled freshly before use.
PhSiH3 was purchased from Aladdin Industrial Corporation or Adamas Reagent, Ltd.
NaBHEt; (1.0 M in THF) was purchased from Acros Organics. Room temperature in
laboratory was in the range of 20 to 26 °C. The iron and cobalt complexes of
phosphinite-iminopyridine (P°NN) ligand 1' and phosphine-iminopyridine (P°NN)
ligands 2a-2d,? allenes 3a-3h,* 3i* 3j,° 3k-m,* 3n,° 30,” and 3p® were prepared

according to literatures.

Hydrosilylation of allenes 3 with PhSiHs.
(1) Preparation of (Z)-(3-phenyl-2-propenyl)(phenyl)silane ((2)-4a) (yz-4-132)

(BUPCNNPNCoCl, (0.5 mol%) —
% SiPhH
©/\\\ o Phoit, NeBHEL (1.0 mo%) R d\* iPhH,
. toluene, rt,5h
3a 1.0 equiv (2)-4a, 92%
Typical Procedure: In a nitrogen filled glove box, (B"P*NN*")CoCl, (2b) (2.8

mg, 0.005 mmol), 3a (116.2 mg, 1.0 mmol), toluene (1.0 mL), PhSiH; (123 uL, d =
0.88 g/mL, 108.2 mg, 1.0 mmol), and NaBHEt; (1.0 M in THF, 10 pL, 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 °C)) as an oil: 'H NMR (400 MHz,
CDCl3) 6 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, 28SiHy; dt, 'J#sin = 198.0 Hz, J = 3.6 Hz, 0.10 H, *SiH,), 2.22-2.16 (m, 2 H,
CH>); *C NMR (100 MHz, CDCl3) § 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™) 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 (2)-(3-(p-tolyl)-2-propenyl)(phenyl)silane ((£)-4b) (yz-4-133)

(tBUPCNNiPr)Coclz (05 mOI%) —

_ NaBHEt; (1.0 mol%) R SiPhH,
+ PhSiH; toluene, rt, 5h

1.0 equiv
3b (2)-4b, 93%

The reaction of (‘B"PNN™T)CoCl, (2b) (2.8 mg, 0.005 mmol), 3b (130.1 mg, 1.0
mmol), toluene (1.0 mL), PhSiH; (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z)-4b (220.6 mg, 93%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
"H NMR (400 MHz, CDCls) § 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, *SiHy; dt, 'J»siu = 197.6 Hz, J = 3.5 Hz, 0.10 H, *°SiH>),
2.33 (s, 3 H, CH3), 2.22-2.15 (m, 2 H, CH,); '*C NMR (100 MHz, CDCls) & 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 (EL 70
eV) m/z (%) 238 (M, 20.05), 210 (100); IR (neat, cm™') 3010, 2133, 1510, 1426, 1115;
HRMS (EI) m/z caled. for C1¢H;sSi [M']: 238.1178, found: 238.1182.

(3) Preparation of (Z)-(3-(4-fluorophenyl)-2-propenyl)(phenyl)silane ((Z£)-4¢)
(yz-4-152)

(BUPCNNPCoCl, (0.5 mol%) —

PhSiH NaBHEt; (1.0 mol%) _ SiPhH,
+

s toluene, i, 5h

F

1.0 equiv
F

3c (2)-4¢, 93%

The reaction of (B"P*NNP"CoCl, (2b) (2.9 mg, 0.005 mmol), 3¢ (134.3 mg, 1.0
mmol), toluene (1.0 mL), PhSiH; (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z2)-4¢ (224.8 mg, 93%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:

'H NMR (400 MHz, CDCls) § 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, /= 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, 2SiHy; dt, '/»sin
= 198.1 Hz, J = 3.7 Hz, 0.10 H, ¥SiH,), 2.17-2.10 (m, 2 H, CH>); '*C NMR (100
MHz, CDCl;) 8 161.3 (d, J = 243.9 Hz), 135.2, 133.5 (d, J= 3.8 Hz), 131.4, 130.0 (d,
J=17.8 Hz), 129.9, 128.1, 127.3, 127.2, 115.0 (d, J = 21.0 Hz), 13.0; '°F NMR (376
MHz, CDCl;) § -116.4; MS (EL 70 eV) m/z (%) 242 (M", 11.03), 107 (100); IR (neat,
cm™) 3012, 2135, 1601, 1505, 1428, 1221, 1156, 1116; HRMS (EI) m/z calcd. for
CisHsFSi [M']: 242.0927, found: 242.0934.

(4) Preparation of (Z)-(3-(2-chlorophenyl)-2-propenyl)(phenyl)silane  ((Z)-4d)
(yz-4-155)
(BUPCNNP)CoCl, (0.5 mol%) —
o SiPhH
©i\+ phsit, NaBHEL (10mot%) o e
toluene, rt, 5h
Cl 1.0 equiv
. (2)-4d, 81%

The reaction of (B'P*NN?)CoCl, (2b) (2.8 mg, 0.005 mmol), 3d (150.6 mg, 1.0

mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z)-4d (208.6 mg, 81%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
'"H NMR (400 MHz, CDCls) § 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, 2SiHy; dt, 'J»sin
= 198.7 Hz, J = 3.7 Hz, 0.10 H, ¥SiH,), 2.10-2.03 (m, 2 H, CH>); '*C NMR (100
MHz, CDCl3) 6 135.6, 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 (*'Cl), 1.34), 258 (M" (>°Cl),
3.30), 115 (100); IR (neat, cm!) 2134, 1469, 1430, 1116, 1034; HRMS (EI) m/z
caled. for C15H;5*°CISi [M*]: 258.0632, found: 258.0621.

(5) Preparation of (Z)-(3-(3-chlorophenyl)-2-propenyl)(phenyl)silane ((Z2)-4e)
(yz-4-169)
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(BUPCNNPICoCl, (0.5 mol%) —

. NaBHEt; (1.0 mol%) SiPhH,
+ PhSiH; >
toluene, rt, 5h
1.0 equiv

Cl cl
3e (2)-4e, 90%

The reaction of (B“PENNPCoCl; (2b) (2.8 mg, 0.005 mmol), 3e (150.7 mg, 1.0
mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z2)-4e (232.2 mg, 90%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
'"H NMR (400 MHz, CDCl3) § 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, /= 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, ?8SiHy;
dt, »sin = 198.5 Hz, J = 3.5 Hz, 0.10 H, ?°SiHy), 2.19-2.11 (m, 2 H, CH,); *C NMR
(100 MHz, CDCIl3) & 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" (*’Cl), 3.90), 258 (M*
(*3Cl), 11.35), 115 (100); IR (neat, cm™) 3012, 2135, 1591, 1562, 1475, 1426, 1191,
1115; HRMS (EI) m/z calcd. for CsH;s*>>CISi [M*]: 258.0632, found: 258.0640.

(6) Preparation of (Z)-(3-(4-chlorophenyl)-2-propenyl)(phenyl)silane ((Z)-4f)
(yz-4-134)

(BUPCNNPCoClI, (0.5 mol%) —

. NaBHEt; (1.0 mol%) SiPhH,
+ PhSiH; >
Cl toluene, rt,5h

1.0 equiv
3f Cl (2)-4f 87%

The reaction of (B"PENN)CoCl, (2b) (2.8 mg, 0.005 mmol), 3f (150.7 mg, 1.0
mmol), toluene (1.0 mL), PhSiH; (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (2)-4f (225.5 mg, 87%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
"H NMR (400 MHz, CDCls) § 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, **SiH,; dt,
Josn = 198.4 Hz, J = 3.6 Hz, 0.10 H, ?°SiH»), 2.18-2.11 (m, 2 H, CH,); '3*C NMR
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(100 MHz, CDCl3) 6 135.9, 135.2, 132.0, 131.2, 129.9, 129.8, 128.3, 128.13, 128.07,
127.1, 13.2; MS (EL 70 eV) m/z (%)260 (M* (’Cl), 3.68), 258 (M" (*°CI), 9.06), 115
(100): TR (neat, cm™) 3012, 2135, 1488, 1426, 1115, 1089, 1012; HRMS (EI) m/z
caled. for C1sH15*>Cl1Si [M*]: 258.0632, found: 258.0623.

(7) Preparation of (Z)-(3-(4-methoxyphenyl)-2-propenyl)(phenyl)silane ((Z)-4g)
(yz-4-142)

(BYPCNNPNCoCl, (0.5 mol%) —

9 SiPhH
/©/\ + PhSiH, NaBHiEtlg, (1.0 mr;)I:L - 2
MeO oluene, rt,

1.0 equiv
MeO

39 (2)-49, 94%

The reaction of (‘B"P*NN)CoCl, (2b) (2.8 mg, 0.005 mmol), 3g (146.1 mg, 1.0
mmol), toluene (1.0 mL), PhSiH; (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z)-4g (238.1 mg, 94%) via
column chromatography on silica gel (petroleum ether (60-90 °C)/ ethyl acetate =
10/1) as an oil: 'H NMR (400 MHz, CDCl3) & 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, /= 11.6 Hz, 8.8 Hz, 1 H, =CH), 4.39 (t, /= 3.6 Hz, 1.90 H,
BSiHy; dt, 'J#siu = 197.9 Hz, J = 3.7 Hz, 0.10 H, *°SiH,), 3.81 (s, 3 H, CHs),
2.21-2.13 (m, 2 H, CHz); '*C NMR (100 MHz, CDCls) & 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™') 3005, 2132, 1605, 1508, 1427, 1300, 1243, 1174,

1114, 1034; HRMS (EI) m/z caled. for C16H1sOSi [M']: 254.1127, found: 254.1122.

(8) Preparation of (Z£)-(3-(naphthalen-2-yl)-2-propenyl)(phenyl)silane ((Z)-4h)
(yz-4-147)

(BUPCNNPNCoClI, (0.5 mol%)

NaBHEt;3 (1.0 mol%) X
+ PhSiH
3 toluene, rt, 5h
SiPhH,

1.0 equiv
3h (2)-4h, 90%

The reaction of (B'P*NN*")CoCl, (2b) (2.8 mg, 0.005 mmol), 3h (166.3 mg, 1.0
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mmol), toluene (1.0 mL), PhSiH; (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z)-4h (246.6 mg, 90%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
"H NMR (400 MHz, CDCl3) § 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, ?*SiH>; dt, 'J»sin = 198.1 Hz,
J=3.7Hz, 0.10 H, ?SiH>), 2.27-2.22 (m, 2 H, CH,); '*C NMR (100 MHz, CDCl;) &
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™) 3050, 3008, 2132, 1594, 1503, 1426, 1268, 1151, 1115; HRMS (EI)
m/z caled. for C1oHsSi [M*]: 274.1178, found: 274.1174.

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

(BUPCNNPNCoCl, (0.5 mol%)

. —
. . Phsi, -NaBHEL (1.0 mol%) N nCB,ﬁ:\_Sithz
_ toluene, rt, 5h
3i 1.0 equiv (2)-4i, 95%

The reaction of (B"PNN*")CoCl, (2b) (2.8 mg, 0.005 mmol), 3i (152.2 mg, 1.0
mmol), toluene (1.0 mL), PhSiH; (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z)-4i (246.3 mg, 95%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
"H NMR (400 MHz, CDCls) § 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, /= 3.4 Hz, 1.90 H,
28SiHa; dt, 'J#siu = 196.5 Hz, J = 3.8 Hz, 0.10 H, ?°SiH>), 1.98-1.90 (m, 2 H, CH>),
1.90-1.84 (m, 2 H, CHy), 1.35-1.20 (m, 12 H, 6 XCH>), 0.88 (t, /= 6.6 Hz, 3 H, CH3);
3C NMR (100 MHz, CDCl3) § 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™") 2923, 2853, 2135, 1461, 1429, 1152, 1116; HRMS (EI) m/z
caled. for C17H2sSi [M']: 260.1960, found: 260.1956.

Gram scale reaction of 3i (yz-5-004)
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(BUPCNNPYCoCl, (0.5 mol%)
NaBHEt; (1.0 mol%) ncaﬁ:\—SiPth

nC8H17 + PhS|H3
_ toluene, rt, 5h
3i 1.0 equiv (2)-4i, 93%
5 mmol 1.2120g

The reaction of (B"PCNNPCoClz (2b) (14.2 mg, 0.025 mmol), 3i (761.0 mg, 5.0
mmol), toluene (5.0 mL), PhSiH3 (615 pL, d = 0.88 g/mL, 541.2 mg, 5.0 mmol), and
NaBHEt; (1.0 M in THF, 50 pL, 0.05 mmol) afforded (2)-4i (1.2120 g, 93%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
'"H NMR (400 MHz, CDCl3) § 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, **SiHy;
dt, 'Jrsin = 196.5 Hz, J = 3.5 Hz, 0.10 H, ?°SiHa), 1.98-1.91 (m, 2 H, CH>), 1.90-1.83
(m, 2 H, CH>), 1.35-1.20 (m, 12 H, 6 XCH>), 0.88 (t,J = 6.8 Hz, 3 H, CH3); 3*C NMR
(100 MHz, CDCl3) 6 135.2, 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 (£)-(4-acetoxy-2-butenyl)(phenyl)silane ((£)-4j) (yz-4-165)

(BUPCNNPNCoCI, (0.5 mol%)

AcO —
v\ + Pnsit, NEBHEt (1.0 mo%) N ACo_/_\_SiPth
toluene, i, 5h

3j 1.0 equiv (2)-4j, 80%

The reaction of (‘B"P*NN"")CoCl, (2b) (2.8 mg, 0.005 mmol), 3j (112.3 mg, 1.0
mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (2)-4j (175.6 mg, 80%) via
column chromatography on silica gel (petroleum ether (60-90 °C)/ ethyl acetate =
10/1) as an oil: 'H NMR (400 MHz, CDCl3) § 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, OCH,), 4.31 (t, J = 3.8 Hz, 1.90 H, 28SiH,; dt, 'J»s.u = 198.8 Hz, J = 3.6 Hz, 0.10
H, ¥’SiH,), 2.03 (s, 3 H, CH3), 2.00-1.94 (m, 2 H, CH>); '3C NMR (100 MHz, CDCl;)
6 170.9, 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 ([IM+NHa4]"); IR (neat, cm™") 2136, 1735, 1427, 1370, 1226, 1152,
1116, 1023; HRMS (ESI) m/z calcd. for Ci12H20NO>Si ([M+NH4]"): 238.1258, found:
238.1256
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(11) Preparation of (Z)-(6-cyano-2-hexenyl)(phenyl)silane ((2)-4k) (yz-4-176)

(BYPENNPMCoCI, (0.5 mol%)

NC =
\/\/\+ phsiH, -N2BHEt (1.0 mol%) ﬁSiPth

_ toluene, rt, 5 h NC
3k 1.0 equiv (2)-4k, 92%

The reaction of (B'P*NN*)CoCl, (2b) (2.8 mg, 0.005 mmol), 3k (107.4 mg, 1.0
mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (2)-4k (197.5 mg, 92%) via
column chromatography on silica gel (petroleum ether (60-90 °C)/ ethyl acetate =
20/1) as an oil: '"H NMR (400 MHz, CDCl3) § 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=3.2Hz, 1.90 H, ?8SiHa; dt, 'J#siu = 197.6 Hz, J= 3.2 Hz, 0.10 H, ?°SiH>), 2.23 (t, J
=7.4 Hz, 2 H, CH2CN), 2.08 (q, /= 7.3 Hz, 2 H, CH>), 1.92-1.86 (m, 2 H, CH>), 1.59
(quint, J = 7.3 Hz, 2 H, CH>); *C NMR (100 MHz, CDCl3) & 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™) 3010, 2936, 2246, 2133, 1426, 1153, 1115; HRMS
(EX) m/z calcd. for C13H7NSi [M']: 215.1130, found: 215.1122.

(12) Preparation of (£)-(4-phenyl-2-butenyl)(phenyl)silane ((Z)-41) (yz-4-180)

(BUPCNNP")CoCl, (0.5 mol%)

Ph
NaBHEt, (1.0 mol% —
N, PhsiH, —N2BHEL (1.0 mol%) ph—’ \—siPhH,

toluene, rt, 5 h
3l 1.0 equiv (2)-41, 84%

The reaction of (‘B"P*NN"")CoCl. (2b) (2.8 mg, 0.005 mmol), 31 (130.2 mg, 1.0
mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (£)-41 (199.2 mg, 84%) via
column chromatography on silica gel (eluent: petroleum ether (60-90 °C)) as an oil:
'"H NMR (400 MHz, CDCls) § 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 X=CH), 4.34
(t, J=3.8 Hz, 1.90 H, 28SiH>; dt, 'J»sin = 197.5 Hz, J = 3.7 Hz, 0.10 H, ¥SiHy), 3.31
(d, J= 6.8 Hz, 2 H, CH,), 2.01-1.95 (m, 2 H, CH»); '*C NMR (100 MHz, CDCl;) &
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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 (EIL, 70
eV) m/z (%) 238 (M*, 2.35), 160 (100); IR (neat, cm™") 2133, 1492, 1427, 1152, 1115;
HRMS (EI) m/z calcd. for Ci16HigSi [M']: 238.1178, found: 238.1183.

(13) Preparation of (Z)-(5-(2-methyl-1,3-dioxolan-2-yl)-2-pentenyl)(phenyl)silane
((2)-4m) (yz-4-198)

(BUPENNPNCoCI, (0.5 mol%)

NaBHEt; (1.0 mol% N
o>(o\/\+ PhsiH, aBHE (1.0 mol%) ~7Z—/_\—S|PhH2

toluene, rt, 5h 0
—/ 1.0 equiv o) \)
(Z2)-4m, 94%

The reaction of (B“PNNCoCl; (2b) (2.8 mg, 0.005 mmol), 3m (154.4 mg, 1.0

3m

mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (2)-4m (247.0 mg, 94%) via
column chromatography on silica gel (petroleum ether (60-90 °C)/ ethyl acetate =
10/1) as an oil: 'H NMR (400 MHz, CDCl3) § 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, %SiHy; dt, 'J#sin = 196.8 Hz, J = 3.8 Hz, 0.10 H, °SiH>), 3.92-3.86 (m, 4 H, 2
X OCH»), 2.09-2.01 (m, 2 H, CH>), 1.91-1.86 (m, 2 H, CH>), 1.64-1.56 (m, 2 H, CH>»),
1.29 (s, 3 H, CH3); '*C NMR (100 MHz, CDCl3) § 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™)
2982, 2877, 2133, 1428, 1375, 1215, 1116, 1057; HRMS (ESI) m/z calcd. for
Ci15H2305Si ([M+H]"): 263.1462, found: 263.1459.

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

(BUPCNNPCoCl, (0.5 mol%)

M — NaBHEt; (1.0 mol%) - ‘<_/_LSiPhH2

O toluene, rt, 5 h
1.0 equiv 0
3n (2)-4n, 84%
The reaction of (B"P*NN?")CoCl, (2b) (2.8 mg, 0.005 mmol), 3n (110.3 mg, 1.0
mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and

NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z)-4n (183.2 mg, 84%) via
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column chromatography on silica gel (petroleum ether (60-90 °C)/ ethyl acetate =
10/1) as an oil: '"H NMR (400 MHz, CDCl3) § 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, 8SiHy; dt, 'J»sin = 197.2 Hz, J = 3.6 Hz, 0.10 H, *’SiH>), 2.32 (t, J=7.4 Hz, 2
H, CHy), 2.24-2.16 (m, 2 H, CH>), 2.08 (s, 3 H, CH3), 1.92-1.85 (m, 2 H, CH>); '*C
NMR (100 MHz, CDCl3) 6 208.4, 135.3, 131.9, 129.7, 128.0, 127.2, 125.4, 43.3, 29.9,
21.3, 11.9; MS (EIL 70 eV) m/z (%) 218 (M*, 55.02), 123 (100); IR (neat, cm™) 3009,
2132, 1713, 1427, 1359, 1157, 1115; HRMS (EI) m/z caled. for Ci3H;s0Si [M™]:
218.1127, found: 218.1137.

(15) Preparation of (Z)-N-tosyl-5-azanon-2-en-7-yn-1-yl(phenyl)silane ((Z)-40)

(yz-4-184)
P (BUPCNNP"CoCl, (0.5 mol%) /
= ) NaBHEt3 (1.0 mol%)
+ PhSiH, > TsN
TN folens, o0 V\L
1.0 equiv SiH,Ph
30 (2)-40, 85%

The reaction of (BY"PENNP)CoCl, (2b) (2.8 mg, 0.005 mmol), 30 (275.5 mg, 1.0
mmol), toluene (1.0 mL), PhSiH3 (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 10 pL, 0.01 mmol) afforded (Z)-40 (324.6 mg, 85%) via
column chromatography on silica gel (petroleum ether (60-90 °C)/ ethyl acetate =
10/1) as an oil: 'H NMR (400 MHz, CDCl3) & 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, ?*SiH>;
dt, L»sn = 198.8 Hz, J = 3.6 Hz, 0.10 H, °SiH>), 3.97-3.93 (m, 2 H, CH>), 3.68 (d, J
=72 Hz, 2 H, CH»), 2.42 (s, 3 H, CH3), 1.98-1.91 (m, 2 H, CH»), 1.50 (t, /= 2.2 Hz,
3 H, CH3); *C NMR (100 MHz, CDCl5) § 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™) 2134, 1596, 1429, 1344, 1157, 1114,
1092; HRMS (EI) m/z calcd. for C21H2sNO,2SSi [M']: 383.1375, found: 383.1376.
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(16) Preparation of (£)-phenyl(3-phenyl-2-butenyl)silane ((2)-4p) (yz-4-148)

(BYUPCNNPHCoCl, (2.0 mol%) -
NaBHEt; (4.0 mol% SiPhH;
+ PhSiH, 3 ) g
toluene, rt, 5h

1.0 equiv
3p (2)-4p, 81%

The reaction of (‘B'PCNN)CoCl, (2b) (11.4 mg, 0.02 mmol), 3p (130.2 mg, 1.0
mmol), toluene (1.0 mL), PhSiH; (123 pL, d = 0.88 g/mL, 108.2 mg, 1.0 mmol), and
NaBHEt; (1.0 M in THF, 40 pL, 0.04 mmol) afforded (Z)-4p (192.2 mg, 81%) via
column chromatography on silica gel (petroleum ether (60-90 °C)) as an oil: 'H NMR
(400 MHz, CDCl3) 6 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, /= 8.4 Hz, 1.3 Hz, 1 H, =CH), 4.28 (t, J
= 3.8 Hz, 1.90 H, %SiHy; dt, 'J»su = 196.5 Hz, J = 3.7 Hz, 0.10 H, ?°SiH>), 2.00 (d, J
= 1.2 Hz, 3 H, CH3), 1.84-1.78 (m, 2 H, CHz); '*C NMR (100 MHz, CDCls) & 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 (EL, 70
eV) m/z (%)238 (M, 39.83), 131 (100); IR (neat, cm™") 2131, 1491, 1429, 1364, 1157,
1115, 1069, 1028. HRMS (EI) m/z calcd. for CisHisSi [M']: 238.1178, found:
238.1172.
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yz-4-148-NOESY

Sample Name:
yz-4-148-NOESY
Data Collected on:
OMC-NMR600-vnmrs600
Archive directory:
/home/omc/vnmrsys/data
Sample directory:
yz-4-148-NOESY 20170518_01
FidFile: NOESY 01

Pulse Sequence: NOESY
Solvent: cdcl3
Data collected on: May 18 2017

Temp. 25.0 C / 298.1 K
Operator: omc

Relax. delay 1.500 sec

Acg. time 0.262 sec

Width 7716.0 Hz

2D Width 7716.0 Hz

8 repetitions

2 x 128 increments
OBSERVE H1, 599.7751422 MHz
DATA PROCESSING

Line broadening 5.0 Hz
Gauss apodization 0.097 sec
F1 DATA PROCESSING

Gauss apodization 0.012 sec
FT size 4096 x 4096
Total time 1 hr, 19 min

Plotname: --Not assigned--
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w
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F2 (ppm)
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