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1 General Information

1.1 Solvents, Reagents, and Starting Materials

All reactions were carried out under an atmosphere of nitrogen in oven-dried
glassware.  Photocatalysts  Ir[dF(CF;)ppy)].(dtbbpy)PFgl'al,  4CzIPNI'®l  and
Ru(bpz);(PFg),'?l were prepared according to published procedures. a-Vinyl silanes
were synthesized with reported procedures. Alkyl silicates were reported in our
previous literatures.[?! Dried solvents were obtained from commercial sources and
used without further purification unless otherwise noted.

1.2 Instruments

NMR spectra were recorded on a Bruker Avance 500 spectrometer (500 MHz) (500
MHz for 'H NMR, 126 MHz for 3C NMR, and 471 MHz for '°F NMR). Chemical
shifts were reported in ppm downfield from tetramethylsilaneand calibrated using
residue undeuterated solvent (Chloroform-d at 7.26 ppm 'H NMR; 77.0 ppm '3C
NMR). Spectra were reported as follows: chemical shift (6 ppm), multiplicity (s =
singlet, d = doublet, t = triplet, ¢ = quartet, m = multiplet, br = broad). Coupling
constants are reported in Hertz where available. High resolution mass spectra
(HRMS) were recorded on Waters Premier GC-TOF MS, Waters G2-Xs QTOF MS,
and JEOL-AccuTOF-GCv4G-GCT MS. Analytical thin layer chromatography was
performed on Polygram SIL G/UV254 plates. Visualization was accomplished with
short wave UV light, or KMnO, staining solutions. Flash column chromatography
was performed using silica gel (300-400 mesh) with solvents to use.
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1.3 Picture of a Typical Reaction Setup

2 Synthesis of Vinylsilanes

2.1 General Procedure for the Preparation of Vinylsilanes

Method A:P! Synthesis of Vinylsilanes 1a, 5a-5h, and 5k-51.

o I2 (10 mol %) ) TMSCI (1.1 equiv) &
HS(CH3)3SH (1.1 equiv) S._S n-BuLi (1.05 equiv) S S
DCM, rt H THF,-30t00°C, 6h ™S
S1a-1
S1a-2
CHaMgl (3 equiv) S1a-3
NiClo(PPhs), (6 mol 9
iCly(PPh3)2 (6 mol %) ™S
CH3Ph, 110 °C, 16 h
1a

2-Naphthaldehyde S1a-1 (5 g, 32.0 mmol, 1 equiv) and 1,3-dimercaptopropane (3.53
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mL, 35.2 mmol, 1.1 equiv) were dissolved in CH,Cl, (80 mL) in a round-bottom
flask. After 30 min, iodine (812 mg, 3.2 mmol, 0.1 equiv) was slowly added do the
stirring solution as to prevent vigorous boiling of the solvent and the mixture was
stirred at room temperature overnight. Then, the reaction was quenched with a 10%
Na,S,0; aqueous solution (15 mL) and a 10% NaOH aqueous solution (15 mL). The
reaction mixture was extracted by dichloromethane (5 x 20 mL) and dried over
MgSO, and filtered. After evaporating the solvent, the product was recrystallized in
isopropanol. The product S1a-2 was collected by vacuum filtration in a yield of 66%
(5.2 g) as a white solid.

To a stirred solution of S1a-2 (4.4g, 18.0 mmol, 1 equiv) in THF (50 mL) was added
n-butyl lithium (12 mL, 1.6 M, 1.1 equiv) dropwise at -30 °C and the reaction was
stirred at this temperature for 1.5 h. Trimethylsilyl chloride (2.5 mL, 19.8 mmol, 1.1
equiv) was slowly added. The reaction was stirred at -30 °C for 3 h and then the
temperature was raised to 0 °C for an additional 3 h. The reaction was quenched with
saturated NH4Cl solution (1 mL), 0.5 M NaOH aqueous solution (10 mL) and
extracted by ethyl acetate (4 x 20 mL). The combined organic layer was washed with
brine. The organic layer was dried over MgSQ,, filtered, and concentrated in vacuo.
The product S1a-3 was collected by vacuum filtration in a yield of 79% (4.5 g) as a
white solid.

Methylmagnesium iodide in ether (8 mL, 3 M in ether, 24.0 mmol) was evacuated to
remove ether. The residue was filled with nitrogen. A solution of S1a-3 (2.54 g, 8.0
mmol, 1 equiv) and NiCl,(PPh;), (314 mg, 0.48 mmol, 0.06 equiv) in toluene (40 mL)
was then introduced. The resulting mixture was stirred at 110 °C and refluxed for 16
h. After cooling to room temperature, the reaction mixture was quenched with
saturated NH4CI solution (20 mL), and extracted by ethyl acetate (4 x 20 mL). The
organic layer was dried over MgSOQ,, filtered, and concentrated in vacuo. The residue
was purified by flash chromatography on a silica gel with petroleum ether as the

eluent to give the product 1a as a white solid in a yield of 71% (1.2 g).
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1a

Trimethyl(1-(naphthalen-2-yl)vinyl)silane (1a). '"H NMR (500 MHz, CDCls3) &
7.82-7.77 (m, 3H), 7.61 (s, 1H), 7.48-7.41 (m, 2H), 7.36-7.34 (m, 1H), 5.93 (d, J =
2.9 Hz, 1H), 5.70 (d, J = 2.9 Hz, 1H), 0.21 (s, 9H). '3C NMR (126 MHz, CDCL;) &
153.5, 142.3, 133.4, 132.1, 127.8, 127.6, 127.5(8), 127.5(5), 125.9, 125.7, 125.3,
124.9, -0.8. These data are consistent with the published literature.[*l

TMS

5a

Trimethyl(1-phenylvinyl)silane (5a). '"H NMR (500 MHz, CDCl;) 6 7.32-7.28 (m,
2H), 7.24-7.20 (m, 1H), 7.19-7.17 (m, 2H), 5.82 (d, J = 3.0 Hz, 1H), 5.61 (d, J= 3.0
Hz, 1H), 0.17 (s, 9H). 3C NMR (126 MHz, CDCls) & 153.4, 144.7, 128.1, 127.1,
126.7, 126.2, -0.9. These data are consistent with the published literature.

TMS

MeO
5b

(1-(4-Methoxyphenyl)vinyl)trimethylsilane (5b). 'H NMR (500 MHz, CDCl;) &
7.15-7.13 (m, 2H), 6.86-6.84 (m, 2H), 5.80 (d, J = 2.9 Hz, 1H), 5.54 (d, J = 2.9 Hz,
1H), 3.81 (s, 3H), 0.17 (s, 9H). 3C NMR (126 MHz, CDCls) 8 158.2, 152.4, 137.0,
127.7, 126.1, 113.5, 55.2, -0.8. This compound has been reported in the published
literature. [122]

MeO T™S

5c

(1-(3-Methoxyphenyl)vinyl)trimethylsilan (5c¢). 'H NMR (500 MHz, CDCl;) &
7.23-7.20 (m, 1H), 6.79-6.76 (m, 2H), 6.73-6.72 (m, 1H), 5.83 (d, J = 3.0 Hz, 1H),
5.59 (d, J = 3.0 Hz, 1H), 3.81 (s, 3H), 0.17 (s, 9H). 13C NMR (126 MHz, CDCl;) &
159.3, 153.3, 146.3, 129.0, 127.2, 119.3, 112.4, 111.5, 55.1, -0.9. These data are
consistent with the published literature.[*]
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TMS
OMe
5d

(1-(2-Methoxyphenyl)vinyl)trimethylsilane (5d). Flash column chromatography to
afford product 5d as a pale yellow oil; '"H NMR (500 MHz, CDCl;) 6 7.22-7.19 (m,
1H), 7.02-7.00 (m, 1H), 6.93-6.91 (m, 1H), 6.84-6.82 (m, 1H), 5.77 (d, J = 3.2 Hz,
1H), 5.64 (d, J = 3.2 Hz, 1H), 3.78 (s, 3H), 0.09 (s, 9H). 3C NMR (126 MHz, CDCls)
o 155.6, 152.3, 134.5, 128.7, 127.5, 127.4, 120.6, 109.7, 54.8, -0.9.HRMS (ESI)
[M+H]*: calculated for C,,H;90Si: 207.1200, found 207.1206.

T™MS

Me
S5e

Trimethyl(1-(p-tolyl)vinyl)silane (5¢). 'H NMR (500 MHz, CDCl;) 6 7.12-7.08 (m,
4H), 5.81 (d, J = 3.0 Hz, 1H), 5.57 (d, J = 3.0 Hz, 1H), 2.34 (s, 3H), 0.16 (s, 9H). 13C
NMR (126 MHz, CDCls) 6 153.0, 141.7, 135.8, 128.8, 126.6, 126.5, 21.1, -0.8. These
data are consistent with the published literature.[*]

TMS

Me
5f

Trimethyl(1-(o-tolyl)vinyl)silane (5f). "H NMR (500 MHz, CDCl;) 6 7.17-7.16 (m,
1H), 7.11-7.09 (m, 2H), 6.88-6.86 (m, 1H), 5.73 (d, /= 3.4 Hz, 1H), 5.62 (d, /=34
Hz, 1H), 2.19 (s, 3H), 0.09 (s, 9H). 3C NMR (126 MHz, CDCl;) & 154.2, 144.4,
134.0, 129.9, 127.7, 127.5, 125.7, 125.0, 20.2, -1.4. This compound has been reported
in the published literature.[12°]

TMS

59
(1-(3,4-Dimethylphenyl)vinyl)trimethylsilane (5g). Flash column chromatography
to afford product 5¢g as a pale yellow oil; 'H NMR (500 MHz, CDCl;) 6 7.06 (d, J =
7.6 Hz, 1H), 6.97 (d, J = 1.8 Hz, 1H), 6.94-6.92 (m, 1H), 5.80 (d, J = 3.0 Hz, 1H),
5.55(d, J=3.1 Hz, 1H), 2.26 (s, 3H), 2.25 (s, 3H), 0.17 (s, 9H). 3C NMR (126 MHz,
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CDCl;) 6 153.1, 142.2, 136.2, 134.5, 129.3, 127.9, 126.5, 124.1, 19.9, 19.4, -0.8.
HRMS (EI) [M]": calculated for C,3H,(Si: 204.1334, found 204.1324.

TMS
t-Bu
5h

(1-(4-(tert-Butyl)phenyl)vinyl)trimethylsilane (Sh). Flash column chromatography
to afford product 5h as a colorless oil; 'H NMR (500 MHz, CDCls) & 7.33 -7.31 (m,
2H), 7.16-7.14 (m, 2H), 5.85 (d, J = 2.9 Hz, 1H), 5.57 (d, J = 3.0 Hz, 1H), 1.32 (s,
9H), 0.18 (s, 9H). 13C NMR (126 MHz, CDCls) 6 152.8, 149.1, 141.5, 126.6, 126.3,
125.0, 34.4, 31.4, -0.7.HRMS (EI) [M]": calculated for C;sHp;Si: 232.1647, found

232.1643.
O T™S
5k

(1-(]1,1'-Biphenyl]-4-yl)vinyl)trimethylsilane (5k). Flash column chromatography
to afford product 5k as a white solid; 'H NMR (500 MHz, CDCl3) & 7.63-7.61 (m,
2H), 7.57-7.54 (m, 2H), 7.46-7.43 (m, 2H), 7.36-7.33 (m, 1H), 7.30-7.27 (m, 2H),
5.90 (d, J=2.9 Hz, 1H), 5.65 (d, J = 2.9 Hz, 1H), 0.22 (s, 9H). *C NMR (126 MHz,
CDCl,) 6 152.8, 143.7, 140.9, 139.0, 128.7, 127.2, 127.1(4), 127.1(0), 126.9, 126.8, -
0.8. HRMS (EI) [M]": calculated for C,7H(Si: 252.1334, found 252.1331.

TMS

51

Trimethyl(1-(naphthalen-1-yl)vinyl)silane (51). 'H NMR (500 MHz, CDC]l5) 6 7.90-
7.82 (m, 2H), 7.72-7.70 (m, 1H), 7.47-7.40 (m, 3H), 7.07-7.06 (m, 1H), 5.94 (d, J =
3.4 Hz, 1H), 5.79 (d, J = 3.4 Hz, 1H), 0.09 (s, 9H). 13C NMR (126 MHz, CDCl;) &
153.1, 142.9, 133.7, 131.3, 129.2, 128.1, 126.5, 126.0, 125.5, 125.2(1), 125.1(8),
123.9, -1.3. These data are consistent with the published literature.!3¢!

Method B:!*l Synthesis of Vinylsilanes 5i and 5j.

TMS
Mg (2 equiv) HO T™MS
O TMSCI (6 equiv) KHSO, (2 equiv)
cl DMF, rt cl 150 °C, 10 min cl

S5i-1 $5i-2 5i
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To a suspension of Mg dust (0.67 g, 28.0 mmol, 2 equiv) in DMF (7 mL) at rt was
added a small particle of I, and several drops of TMSCI until deep color disappears.
Then, TMSCI (9.3 mL, 84.0 mmol, 6 equiv) in DMF (20 mL) was added during 0.5 h.
The mixture was kept for 2 h, then p-chloroacetophenone S5i-1 (2.15 g, 14.0 mmol, 1
equiv) in DMF (27 mL) was added during 2 h. It was stirred at room temperature
overnight, then quenched with saturated NH4CI (10 mL). The mixture was extracted
with ethyl acetate (4 x 20 ml), washed with water and brine, then dried over MgSO,
and concentrated. The residue was purified by flash chromatography to afford the S5i-
2 with some inseparable impurities.

The stirred mixture of SS5i-2 (0.32 g, 1.4 mmol, 1 equiv) and KHSO, (0.38 g, 2.8
mmol, 2 equiv) was heated to 150 °C for 10 min, then it was cooled, filtered and
washed with ethyl acetate. The organic phase was concentrated, and the residue was
purified by flash chromatography on a silica gel with petroleum ether as the eluent to

afford the product 5i as a colorless oil.

T™MS

Cl
5i

(1-(4-Chlorophenyl)vinyl)trimethylsilane (5i). 'H NMR (500 MHz, CDCl;) & 7.26-
7.24 (m, 2H), 7.09-7.07 (m, 2H), 5.60 (dd, J = 2.9, 1.6 Hz, 1H), 5.59 (dd, J=2.9, 1.6
Hz, 1H), 0.14 (s, 9H). 3C NMR (126 MHz, CDCLy) & 152.4, 143.2, 132.0, 128.2,
128.0, 127.7, -1.0. These data are consistent with the published literature.[*]

TMS

5)

(1-(4-Fluorophenyl)vinyl)trimethylsilane (5j). 'H NMR (500 MHz, CDCls) 8 7.15-
7.11 (m, 2H), 7.01-6.97 (m, 2H), 5.79 (d, J = 2.9 Hz, 1H), 5.59 (d, J = 2.9 Hz, 1H),
0.16 (s, 9H). 13C NMR (126 MHz, CDCl3) 6 161.7 (d, J = 244.4 Hz), 152.4, 140.6,
128.1 (d, J = 7.9 Hz), 127.4, 1149 (d, J = 21.3 Hz), -1.0. '°F NMR (471 MHz,
CDCl;) 6 -117.2. This compound has been reported in the published literature.
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Method C:IS! Synthesis of Vinylsilane Sm.

Br, (1.2 equiv) Br
H Et,NH (6.7 equiv) /]\
/]\TMS -78°C T™S
S5m-1

To an oven dried transparent 250 mL Schlenk tube equipped with stirring bar,
trimethyl(vinyl)silane (6.5 g, 65.0 mmol, 1 equiv) was added. The reaction was stirred
and cooled to -78°C for 10 min. Bromine (4 mL, 78.0 mmol, 1.2 equiv) is added
dropwise over 2 hours, then the temperature was raised to 0 °C and diethylamine (45.5
mL, 435.0 mmol, 6.7 equiv) is cautiously added with continued stirring. After the
addition is complete, the reaction mixture is heated at reflux for 12 hours, during
which time a precipitate of diethylamine hydrochloride forms. The salts are separated
from the cooled suspension by filtration and washed with diethyl ether. The combined
extracts were quenched with 2M HCI (100 mL) until the aqueous layer remains acidic
(pH = 2). The reaction mixture was extracted with ethyl (4 x 50 mL). The combined
extracts were washed with brine, dried over MgSO, and filtered. The product SSm-1
is obtained by atmospheric distillation.

PdCI, (1 mol %) S

)L S DPPB (0.4 mol %)
MgBr
Br” >TMms * U \ / T™MS
THF
S5m-1 5m

To a suspension of Mg dust (0.26 g, 11.0 mmol, 1.1 equiv) in anhydrous THF (4 mL)
at room temperature was added a small particle of I, and several drops of 2-
bromothiophene until deep color disappears. Then, 2-bromothiophene (1.63 g, 10.0
mmol, 1 equiv) in THF (4 mL) was added during 10 min. The resulting mixture was
stirred at 50 °C and refluxed for 1 h. After the formation of the Grignard reagent, the
solution was cooled to room temperature and used for the next step.

To a mixture of S5m-1 (720 mg, 4.0 mmol, 1 equiv), PdC1, (7 mg, 0.04 mmol, 1 mol
%), 1,4-bis(diphenylphosphino)butane (DPPB) (7 mg, 0.016 mmol, 0.4 mol %), and
dry THF (12 mL) was added an solution of 2-thienylmagnesium bromide (8 mL, 5.0
mmol, 1.25 equiv) at 0°C under an argon atmosphere. The mixture was refluxed for 2

h, hydrolyzed, and extracted with ether three times. After drying over MgSO,, the
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solvent was removed. The residue was purified by flash chromatography on a silica

gel column with petroleum ether as the eluent to give the product Sm as a colorless oil

in 95% yield (692 mg).
S5 S1ms
\
5m

Trimethyl(1-(thiophen-2-yl)vinyl)silane (5m). '"H NMR (500 MHz, CDCl;) & 7.15-
7.14 (m,1H), 6.99-6.94 (m, 2H), 6.05 (d, J = 2.2 Hz, 1H), 5.48 (d, J = 2.2 Hz, 1H),
0.25 (s, 9H). 3C NMR (126 MHz, CDCly) 8 147.1, 144.3, 127.3, 125.5, 124.4, 123.5,

-0.8. This compound has been reported in the published literature.[]

Method D:!% Synthesis of Vinylsilane 5n.

Y I, (6 equiv) 0 n-BuLi (1.1 equiv)
S S  CaCoOg3 (8 equiv) Ph3PCH3Br (1.1 equiv)
TMS—> TMS TMS
THF:H,0 (3:1) THF

S5n-1 S5n-2 5n

According to the method A, S5n-1 was prepared using commercially available 3-
phenylpropanal as the starting material. Under air, S5n-1 (2.96 g, 10 mmol, 1.0 equiv)
was dissolved in a mixture of THF (60 mL) and H,O (20 mL). CaCOs; (8 g, 80 mmol,
8.0 equiv) was added and the mixture was cooled to 0 °C. lodine (15.2 g, 60 mmol,
6.0 equiv) was added portionwise and the reaction mixture was stirred at room
temperature overnight. The reaction was quenched with Na;S,0; solution (30 mL)
and extracted by ethyl acetate (4 x 20 mL). The combined organic were washed with
brine, dried over MgSO,, concentrated under reduced pressure and purified by
column chromatography on silica gel with petroleum ether as the eluent to give the
product S5n-2 as a pale yellow oil.

To a solution of methyltriphenylphosphonium bromide (1.18 g, 3.3 mmol, 1.1 equiv)
in THF (26 mL) was added n-butyl lithium (2.5 mL, 1.6 M, 1.1 equiv) dropwise and
the mixture was stirred for 1 hour at room temperature. Then S5n-2 (618 mg, 3.0
mmol, 1 equiv) was added and the solution was stirred at 25 °C until the reaction is

completed. The solvent was removed under reduced pressure and the residue was
S10



purified by flash chromatography on a silica gel with petroleum ether as the eluent to

afford the product 5n as a colorless oil.

©/\)LTMS

5n

Trimethyl(4-phenylbut-1-en-2-yl)silane (5n). '"H NMR (500 MHz,CDCl;) & 7.30-
7.27 (m, 2H), 7.21-7.19 (m, 3H), 5.62 (d, J = 1.4 Hz, 1H), 5.38 (d, J = 1.4 Hz, 1H),
2.74-2.71 (m, 2H), 2.44-2.41 (m, 2H), 0.11 (s, 9H). 13C NMR (126 MHz, CDCL;) &
151.8, 142.5, 128.3(5), 128.2(9), 125.7, 124.0, 37.7, 35.5, -1.5. These data are
consistent with the published literature.[®]

2.2 General Procedure for the Preparation of Silylated Vinylaryl

Ketones 7a-7e8

Mg (1.1 equiv)

, OH _ 0
JL ArCHO (1.1 equiv) Lo PCC (1.1 equiv)_ oy o
TMS™ “Br THF, rt, 4h Ar DCM, rt Ar

S5m-1 S7-1 7

To an oven-dried Schlenk tube equipped with a stir bar was added Mg powder (132
mg, 5.5 mmol, 1.1 equiv), anhydrous THF (7 mL), and a-bromovinyltrimethylsilane
S5m-1 (900 mg, 5.0 mmol, 1.0 equiv). The reaction was additionally heated with the
heat gun to initiate Grignard reagent formation and left to stir at ambient temperature
for 2 h. Then the mixture was cooled to 0 °C and THF (3 mL) solution of the
corresponding aryl aldehyde (5.5 mmol, 1.1 equiv) was added slowly. The reaction
mixture was allowed to slowly warm up to room temperature, stirred for an additional
2 h and quenched with 2M HCI (10 mL). Then, the organic phase was separated and
the aqueous phase was extracted with ethyl acetate (3 x 20 mL). The organic phases
were combined, dried over MgSQO, and concentrated. The residue was purified via
column chromatography on Silica gel to yield the corresponding aryl alcohol S7-1 as
colorless oil.

The aryl alcohol S7-1 (3.4 mmol, 1 equiv) was diluted in CH,Cl, (10 mL). Then the

reaction mixture was cooled to 0 °C and PCC (810 mg, 3.8 mmol, 1.1 equiv) was
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added. The reaction was allowed to warm up to room temperature and stirred until
disappearance of starting material. Then it was filtered through the short pad of silica
gel and concentrated. The residue was purified via column chromatography on silica

gel to afford the product 7.
O

TMS\”)‘\©

7a

1-Phenyl-2-(trimethylsilyl)prop-2-en-1-one (7a). 'H NMR (500 MHz, CDCls) 6
7.84-7.82 (m, 2H), 7.56-7.53 (m, 1H), 7.46-7.43 (m, 2H), 6.11 (d, J = 2.5 Hz, 1H),
6.04 (d, J = 2.4 Hz, 1H), 0.21 (s, 9H). 3C NMR (126 MHz, CDCls) & 201.2, 153.7,
137.2, 133.4, 132.6, 129.7, 128.3, -1.4. These data are consistent with the published
literature. 8!

0]

TMS\”)J\©\
OMe

7b

1-(4-Methoxyphenyl)-2-(trimethylsilyl)prop-2-en-1-one (7b). '"H NMR (500 MHz,
CDCl;) 6 7.86-7.84 (m, 2H), 6.93-6.92 (m, 2H), 6.01 (d, /= 2.6 Hz, 1H), 5.97 (d, J =
2.6 Hz, 1H), 3.87 (s, 3H), 0.19 (s, 9H). 13C NMR (126 MHz, CDCl;) 6 200.0, 163.4,
154.0, 132.1, 131.5, 1299, 113.5, 55.4, -1.4. These data are consistent with the
published literature.[®]

0]

TMsm
Cl

7c

1-(4-Chlorophenyl)-2-(trimethylsilyl)prop-2-en-1-one (7¢). 'H NMR (500 MHz,
CDCly) 6 7.78-7.76 (m, 2H), 7.43-7.41 (m, 2H), 6.11 (d, J= 2.4 Hz, 1H), 6.02 (d, J =
2.4 Hz, 1H), 0.20 (s, 9H). 13C NMR (126 MHz, CDCl3) 6 199.9, 153.5, 139.1, 135.5,
133.5,131.1, 128.6, -1.5. These data are consistent with the published literature.!®]
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O

TMS\”)K@
B

7d

r

1-(4-Bromophenyl)-2-(trimethylsilyl)prop-2-en-1-one(7d).'H NMR (500 MHz,
CDCLy) & 7.70-7.68 (m, 2H), 7.60-7.57 (m, 2H), 6.11 (d, J = 2.4 Hz, 1H), 6.02 (d, J =
2.4 Hz, 1H), 0.20 (s, 9H). 13C NMR (126 MHz, CDCls) § 200.1, 153.4, 135.9, 133.6,
131.6, 131.2, 127.8, -1.5. These data are consistent with the published literature.!®]

O
TMS S

| /

7e

1-(Thiophen-2-yl)-2-(trimethylsilyl)prop-2-en-1-one (7e). Flash column
chromatography to afford product 7e as a pale yellow oil; 'H NMR (500 MHz,
CDCl) 6 7.67-7.66 (m, 1H), 7.57-7.56 (m, 1H), 7.12-7.11 (m, 1H), 6.19 (d, J = 2.5
Hz, 1H), 6.03 (d, J = 2.5 Hz, 1H), 0.21 (s, 9H). 13C NMR (126 MHz, CDCl3) 6 193.0,
153.7, 144.1, 134.2, 134.1, 132.2, 127.9, -1.5. HRMS (ESI) [M+H]": calculated for
C1oH50SSi: 211.0607, found 211.0608.

2.3 General Procedure for the Preparation of Allylsilanes!”

Method A’: Synthesis of Allylsilane 10a.

TMSCH,MgCl (1.2 equiv)
Br PdCl,(PPha), (0.05 equiv) TMS
THF

An oven-dried flask containing a stirring bar was charged with a-bromostyrene (552
mg, 3.0 mmol, 1 equiv), PdCI,(PPh;), (105.3 mg, 0.15 mmol, 0.05 equiv) and dried
THF (9 mL) under nitrogen. To the mixture was added commercially available
(trimethylsilylmethyl)magnesium chloride in THF (2.8 mL, 1.3 M, 3.6 mmol, 1.2
equiv) dropwise by a syringe and the resulting mixture was stirred at room
temperature for 3 h. Then the reaction was quenched with saturated aqueous solution
of NH,4Cl1 (20 mL). The reaction mixture was extracted with ethyl acetate (3 x 20 mL).
The combined extracts were washed with brine, dried over MgSQ,, filtered and
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concentrated in vacuo. The residue was purified by flash chromatography on a silica
gel column with petroleum ether as the eluent to give the product 10a as a colorless
liquid in 89% yield (505 mg).
TMS
10a
Trimethyl(2-phenylallyl)silane(10a).'"H NMR (500 MHz, CDCl;) & 7.42-7.39 (m,
2H), 7.32-7.29 (m, 2H), 7.26-7.24 (m, 1H), 5.13 (s, 1H), 4.87 (s, 1H), 2.03 (s, 2H), -

0.09 (s, 9H). 3C NMR (126 MHz, CDCls) & 146.6, 142.8, 128.0, 127.2, 126.3, 110.0,
26.1, -1.4. These data are consistent with the published literature.[”]

Method B’: Synthesis of Allylsilane 10b.

o Tf,0 (1.3 equiv) TMSCH,MgCI (1.5 equiv)
BDMEP (1.2 equiv) ot NiCl2(DPPP) (0.05 equiv) TMS
S oo (] awen (L

S$10b-1 10b

To the solution of 1-(naphthalen-2-yl)ethan-1-one (1.36 g, 8.0 mmol, 1 equiv) in
CH,Cl; (20 mL) at 0 °C was added 2,6-di-tert-butylpyridine (BDMEP) (1.85 g, 9.6
mmol, 1.2 equiv) and trifluoromethanesulfonic anhydride (1.75 mL, 10.4 mmol, 1.3
equiv) sequentially. The reaction mixture was warmed to room temperature and
stirred overnight. Then the volatiles were removed under reduced pressure and
petroleum ether was added to the residue. After filtration, the combined organic layer
was washed with brine subsequently and dried over MgSO,. The organic phase was
concentrated under reduced pressure and obtained product S10b-1.

The product S10b-1 was dissolved in toluene (20 mL) and transferred to a oven-dried
flask with NiCl,(DPPP) (216.8 mg, 0.4 mmol) under inert atmosphere. To the mixture
was added commercially available (trimethylsilylmethyl)magnesium chloride in THF
(9.3 mL, 1.3 M, 12 mmol) dropwise by a syringe and the resulting mixture was stirred
at room temperature overnight. Then the reaction was quenched with saturated
aqueous solution of NH4Cl (20 mL). The reaction mixture was extracted with ethyl
acetate (3 x 20 mL). The combined extracts were washed with brine, dried over
MgSO,, filtered and concentrated in vacuo. The residue was purified by flash
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chromatography on a silica gel column with petroleum ether as the eluent to give the
product 10b as a colorless oil.
o
10b
Trimethyl(2-(naphthalen-2-yl)allyl)silane (10b). 'H NMR (500 MHz, CDCls) &
7.83-7.77 (m, 4H), 7.61-7.59 (m, 1H), 7.47 -7.44 (m, 2H), 5.29 (d, J = 1.5 Hz, 1H),
498 (d, J = 1.2 Hz, 1H), 2.14 (s, 2H), -0.08 (s, 9H).!3C NMR (126 MHz, CDCl;) &

146.3, 139.8, 133.2, 132.7, 128.1, 127.6, 127.5, 126.0, 125.6, 124.9, 110.7, 26.0, -1.4.
These data are consistent with the published literature.l”]

2.4 General Procedure for the Preparation of 1d'"%

Br Mg (1.1 equiv) MgBr .
I,-cat. 98" £BUCOCI (1.25 equiv)
THF, 50 °C 78100 °C
n-BuLi (1.5 equiv) S1d-1
PhsPCH3Br (1.5 equiv) OO
THF

1d

To a suspension of Mg dust (0.53 g, 22.0 mmol, 1.1 equiv) in anhydrous THF (5 mL)
at room temperature was added a small particle of I, and several drops of 2-
bromonaphthalene until deep color disappears. 2-Bromonaphthalene (4.14 g, 20.0
mmol, 1 equiv) in THF (15 mL) was added during 20 min. Then, the resulting mixture
was stirred at 50 °C for 1 h. After the formation of the Grignard reagent, the solution
was cooled to room temperature and used for the next step.

The above prepared Grignard solution was transferred to a solution of pivaloyl
chloride (3.1 mL, 25 mmol, 1.25 equiv) in THF (20 mL) dropwise at -78 °C. The
reaction was stirred at -30 °C for 3 h and then the temperature was raised to 0 °C for
an additional 3 h. The reaction was quenched with saturated NH4ClI solution (20 mL),
extracted with ethyl acetate (30 mLx3), combined organic layers were dried over
MgSO,. The solvent was removed under reduced pressure, and the residue was
purified by flash column chromatography on silica gel with petroleum ether as the

eluent to give the product S1d-1 as a white solid.
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To a solution of methyltriphenylphosphonium bromide (2.68 g, 7.5 mmol, 1.5 equiv)
in THF (30 mL) was added n-butyl lithium (4.7 mL, 1.6 M, 1.5 equiv) dropwise and
the mixture was stirred for 0.5 h at room temperature. Then 2-pivalonaphthone S1d-1
(1.06 g, 5.0 mmol, 1 equiv) was added and the solution was stirred at 25 °C until the
reaction is completed. The solvent was removed under reduced pressure and the
residue was purified by flash chromatography on silica gel with petroleum ether as the

eluent to give the product 1d as a white solid in 83% yield (876 mg).

1d
2-(3,3-Dimethylbut-1-en-2-yl)naphthalene (1d). 'H NMR (500 MHz, CDCls) &
7.86-7.76 (m, 3H), 7.62-7.61 (m, 1H), 7.51-7.45 (m, 2H), 7.35-7.32 (m, 1H), 5.29 (d,
J=2.1Hz, 1H), 4.88 (d, J= 2.4 Hz, 1H), 1.20 (s, 9H). *C NMR (126 MHz, CDCl;) §
159.8, 141.1, 132.9, 132.0, 127.9, 127.8, 127.5, 127.3, 126.5, 125.9, 1254, 111.9,
36.4,29.8. These data are consistent with the published literature.[1%]

3 General Procedures of Photoredox-Catalysed Reactions

3.1 General Procedure of Cyclopropanation of Vinylsilanes for

Preparation of 3a, 6a-e, and 6g-m

[Ir] (2 mol %)
13 9 W blue LEDs
DMSO, rt, 24 h

\ K@ [18-C-6]

TR

[Ir]: Ir[dF(CF 3)ppyla(dtobpy)PFe

To an oven dried transparent 10 mL Schlenk tube equipped with stirring bar,
Ir[dF(CF3)ppy)].(dtbbpy)PFs (4.5 mg, 0.004 mmol, 0.02 equiv), potassium [18-
Crown-6] bis(catecholato)chloromethylsilicate 2 (238.9 mg, 0.4 mmol, 2.0 equiv), the
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vinylsilane 1a (45.3 mg, 0.2 mmol, 1.0 equiv) were added. The tube was evacuated
and filled with nitrogen for 3 times. The tube was then charged with degassed DMSO
(6.0 mL, 0.033 M) via a syringe. The tube was irradiated with a 9 W blue LEDs strip
spiraled within a bowel for 24 h (cooling with a fan). After the reaction was complete,
the reaction solution was diluted with saturated Na,CO; aqueous solution (10 mL),
and was extracted with EtOAc (5 x 10 mL). The organic layer was washed with brine,
dried over MgSOQy,, filtered, and solvent was evaporated to obtain crude product. Flash

chromatography over silica gel afforded the product 3a.

3.2 General Procedure of Cyclopropanation of Vinylsilanes for

Preparation of 6f, 61, and 6n

L si—crxEmo %) <7 Ogi‘_ﬂ;(g)HB-C-G]
+ i1— > S
R” > TMS > 9Wblue LEDs R! ol

™S @o o@
5 24 DMSOt48h g

[Si]
To an oven dried transparent 10 mL Schlenk tube equipped with stirring
bar,Ir[dF(CF3)ppy)].(dtbbpy)PF¢ (4.5 mg, 0.004 mmol, 0.02 equiv), potassium [18-
Crown-6] bis(catecholato)chloromethylsilicate 2 (238.9 mg, 0.4 mmol, 2.0 equiv) (4
was used instead of 2 for the preparation of 6n), the vinylsilane 5 (0.2 mmol, 1.0
equiv) were added. The tube was evacuated and filled with nitrogen for 3 times. The
tube was then charged with degassed DMSO (6.0 mL, 0.033 M) via a syringe. The
tube was irradiated with a 9 W blue LEDs strip spiraled within a bowel for 24 h
(cooling with a fan). After 24 h, an additional portion of potassium [18-Crown-6]
bis(catecholato)chloromethylsilicate 2 (119.5 mg, 0.2 mmol, 1 equiv) (4 was used
instead of 2 for the preparation of 6n) and Ir[dF(CF;)ppy)].(dtbbpy)PFs (2.3 mg,
0.002 mmol, 0.01 equiv) were added under N,, and the reaction was stirred for an
additional 24 h under irradiation. After the reaction was complete, the reaction
solution was diluted with saturated Na,CO; aqueous solution (10 mL), and was

extracted with EtOAc (5 x 10 mL). The organic layer was washed with brine, dried

S17



over MgSQ,, filtered, and solvent was evaporated to obtain crude product. Flash

chromatography over silica gel afforded the product 6.

3.3 General Procedure of Cyclopropanation of Silylated

Vinylaryl Ketones for Preparation of 8a-8e

0 0
0,
N TMS i chypr [ (2mol %) N TMS
| Het 9Wblue LEDs [ Het
1 4 DMSO, ,24h 7

To an oven dried transparent 10 mL Schlenk tube equipped with stirring bar,
Ir[dF(CF;)ppy)]2(dtbbpy)PFs (4.5 mg, 0.004 mmol, 0.02 equiv), potassium [18-
Crown-6] bis(catecholato)bromomethylsilicate 4 (257.1 mg, 0.4 mmol, 2.0 equiv), the
silylated vinylaryl ketone 7 (0.2 mmol, 1.0 equiv) were added. The tube was
evacuated and filled with nitrogen for 3 times. The tube was then charged with
degassed DMSO (6.0 mL, 0.033 M) via a syringe. The tube was irradiated with a 9 W
blue LEDs strip spiraled within a bowel for 24 h (cooling with a fan). After the
reaction was complete, the reaction solution was diluted with saturated Na,COj;
aqueous solution (10 mL), and was extracted with EtOAc (5 x 10 mL). The organic
layer was washed with brine, dried over MgSQ,, filtered, and solvent was evaporated

to obtain crude product. Flash chromatography over silica gel afforded the product 8.

3.4 General Procedure of Cyclopropanation of Allylsilanes for

Preparation of 11a and 11b

Ir] (2 mol %
JJ\ + [Si]—CH,Br (2 mol %) y

Ar CH,TMS 9 W blue LEDs Ar CH,TMS
10 4 DMSO, rt, 24 h 11

To an oven dried transparent 10 mL Schlenk tube equipped with stirring
bar,Ir[dF(CF3)ppy)].(dtbbpy)PF¢ (4.5 mg, 0.004 mmol, 0.02 equiv), potassium [18-
Crown-6] bis(catecholato)bromomethylsilicate 4 (257.1 mg, 0.4 mmol, 2.0 equiv), the

allylsilane 10 (0.2 mmol, 1.0 equiv) were added. The tube was evacuated and filled
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with nitrogen for 3 times. The tube was then charged with degassed DMSO (6.0 mL,
0.033 M) via a syringe. The tube was irradiated with a 9 W blue LEDs strip spiraled
within a bowel for 24 h (cooling with a fan). After the reaction was complete, the
reaction solution was diluted with saturated Na,CO; aqueous solution (10 mL), and
was extracted with EtOAc (5 x 10 mL). The organic layer was washed with brine,
dried over MgSQ,, filtered, and solvent was evaporated to obtain crude product. Flash

chromatography over silica gel afforded the product 11.

3.5 General Procedure of Radical Addition of Vinylsilanes for

Preparation of 13a-13c and 13e-131

R
ArJ\TMS + Risi) — 1 &mol%) i

9Wblue LEDs  Ar” “TMS
1a,5 12 pmso, i, 36 h 13

To an oven dried transparent 10 mL Schlenk tube equipped with stirring
bar,Ir[dF(CF3)ppy)].(dtbbpy)PFg (4.5 mg, 0.004 mmol, 0.02 equiv), potassium [18-
Crown-6] bis(catecholato)-alkylsilicate 12 (0.4 mmol, 2.0 equiv), the vinylsilane 1a or
5 (0.2 mmol, 1.0 equiv) were added. The tube was evacuated and filled with nitrogen
for3 times. The tube was then charged with degassed DMSO (6.0 mL, 0.033 M) via a
syringe. The tube was irradiated with a 9 W blue LEDs strip spiraled within a bowel
for 36 h (cooling with a fan). After the reaction was complete, the reaction solution
was diluted with saturated Na,CO; aqueous solution (10 mL), and was extracted with
EtOAc (5 x 10 mL). The organic layer was washed with brine, dried over MgSO,,
filtered, and solvent was evaporated to obtain crude product. Flash chromatography

over silica gel afforded the product 13.
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3.6 General Procedure of Radical Addition of Vinylsilane for

Preparation of 13d

CH,CH,CF

O ™S [Ir] (3 mol %) ™S
+ CFaCHCHASI g\ piye LEDS
DMSO, rt, 48 h

1a 13d

To an oven dried transparent 10 mL Schlenk tube equipped with stirring

bar,Ir[dF(CF3)ppy)].(dtbbpy)PF¢ (4.5 mg, 0.004 mmol, 0.02 equiv), potassium [18-
Crown-6] bis(catecholato)-3,3,3-trifluoropropylsilicate (258 mg, 0.4 mmol, 2.0
equiv), the vinylsilane 1a (45.2 mg, 0.2 mmol, 1.0 equiv) were added. The tube was
evacuated and filled with nitrogen for 3 times. The tube was then charged with
degassed DMSO (6.0 mL, 0.033 M) via a syringe. The tube was irradiated with a 9 W
blue LEDs strip spiraled within a bowel for 24 h (cooling with a fan). After 24 h, an
additional portion of potassium [18-Crown-6] bis(catecholato)- -3,3,3-
trifluoropropylsilicate (129 mg, 0.2 mmol, 1 equiv) and Ir[dF(CF;)ppy)].(dtbbpy)PFg
(2.3 mg, 0.002 mmol, 0.01 equiv) were added under N,, and the reaction was stirred
for an additional 24 h under irradiation. After the reaction was complete, the reaction
solution was diluted with saturated Na,CO; aqueous solution (10 mL), and was
extracted with EtOAc (5 x 10 mL). The organic layer was washed with brine, dried
over MgSQ,, filtered, and solvent was evaporated to obtain crude product. Flash

chromatography over silica gel afforded the product 13d.
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3.7 General Procedure of Radical Addition of Vinylsilanes for

Preparation of 13g and 15

R
™S R
EtO,C COLEt [Ir] (2 mol %) ™S
OO . | 9 W blue LEDs OO
N DMSO, tt, 36 h
. 3 13g, 15

To an oven dried transparent 10 mL Schlenk tube equipped with stirring
bar,Ir[dF(CF5)ppy)].(dtbbpy)PFs (4.5 mg, 0.004 mmol, 0.02 equiv), 4-
alkyldihydropyridine 14 (0.4 mmol, 2.0 equiv), the vinylsilane 1a (45.2 mg, 0.2
mmol, 1.0 equiv) were added. The tube was evacuated and filled with nitrogen for 3
times. The tube was then charged with degassed DMSO (6.0 mL, 0.033 M) via a
syringe. The tube was irradiated with a 9 W blue LEDs strip spiraled within a bowel
for 36 h (cooling with a fan). After the reaction was complete, the reaction solution
was diluted with saturated Na,CO3; aqueous solution, and was extracted with EtOAc
(5 x 10 mL). The organic layer was washed with brine, dried over MgSQO,, filtered,
and solvent was evaporated to obtain crude product. Flash chromatography over silica

gel afforded the product 13g or 15.

\/

e

3a

Trimethyl(1-(naphthalen-2-yl)cyclopropyl)silane (3a). Flash column
chromatography to afford product 3a as a white solid (39.9 mg, 83% yield); '"H NMR
(500 MHz, CDCl3) 6 7.78-7.69 (m, 3H), 7.61-7.60 (m, 1H), 7.44-7.35 (m, 3H), 0.90-
0.85 (m, 4H), -0.05 (s, 9H). 3C NMR (126 MHz, CDCl;) & 144.3, 133.4, 131.5,
129.5, 128.1, 127.5, 127.3, 127.1, 125.7, 124.8, 15.5, 9.8, -3.1. HRMS (ESI) [M+H]":
calculated for CcH,;Si: 241.1407, found 241.1409.

\/

L
3b
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2-Cyclopropylnaphthalene (3b). 'H NMR (500 MHz, CDCls) & 7.80-7.74 (m, 3H),
7.55 (s, 1H), 7.46-7.38 (m, 2H), 7.21 (dd, J = 8.5, 1.9 Hz, 1H), 2.10-2.05 (m, 1H),
1.06-1.02 (m, 2H), 0.84-0.82 (m, 2H). 3C NMR (126 MHz, CDCls) & 141.4, 133.5,
131.9, 127.8, 127.6, 127.2, 125.9, 124.8, 124.6, 123.7, 15.6, 9.2. These data are
consistent with the published literature.[1%2]

DO

3c

2-(1-Methylcyclopropyl)naphthalene (3¢). 'H NMR (500 MHz, CDCls) 8 7.81-7.76
(m, 3H), 7.72 (d, J = 1.8 Hz, 1H), 7.47-7.37 (m, 3H), 1.52 (s, 3H), 1.00-0.98 (m, 2H),
0.82-0.80 (m, 2H). 13C NMR (126 MHz, CDCl) & 144.5, 133.4, 131.7, 127.7, 127.5,
127.4, 125.9, 125.6, 125.1, 124.9, 25.7, 20.0, 15.5. This compound has been reported
in the published literature.[1%]

T™MS

6a

Trimethyl(1-phenylcyclopropyl)silane (6a). Flash column chromatography to afford
product 6a as a yellow oil (27.8 mg, 73% yield); '"H NMR (500 MHz, CDCl;) & 7.23-
7.17 (m, 4H), 7.12-7.09 (m, 1H),0.78 (br, 4H), -0.09 (s, 9H)."*C NMR (126 MHz,
CDCl) 6 146.6, 130.3, 127.8, 124.9, 15.2, 9.6, -3.2.This compound has been reported
in the published literature.[12d]

/@yms
MeO

6b

(1-(4-Methoxyphenyl)cyclopropyl)trimethylsilane (6b). Flash column
chromatography to afford product 6b as a pale yellow solid (31.3 mg, 71% yield); 'H
NMR (500 MHz, CDCl3) 6 7.11-7.10 (m, 2H), 6.79-6.77 (m, 2H), 3.78 (s, 3H), 0.75-
0.73 (m, 2H), -0.09 (s, 9H). 3C NMR (126 MHz, CDCl;) 6 157.0, 138.6, 131.1,
113.2, 55.2, 14.0, 9.6, -3.2. HRMS (EI) [M]": calculated for C;3H»,OSi: 220.1283,
found 220.1284.
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Me0\©y ™S

6¢c

(1-(3-Methoxyphenyl)cyclopropyl)trimethylsilane (6¢). Flash column
chromatography to afford product 6¢ as a pale yellow oil (34.8 mg, 79% yield); 'H
NMR (500 MHz, CDCl;) 6 7.15-7.12 (m, 1H), 6.80-6.78 (m, 1H), 6.76-6.75 (m, 1H),
6.68-6.65 (m, 1H), 3.79 (s, 3H), 0.81-0.76 (m, 4H), -0.07 (s, 9H). 3C NMR (126
MHz, CDCl;) 6 159.0, 148.3, 128.7, 122.8, 116.0, 110.2, 55.1, 15.4, 9.6, -3.2. HRMS
(EI) [M]": calculated for C;3H,OSi: 220.1283, found 220.1281.

©\XTMS
OMe

6d

(1-(2-Methoxyphenyl)cyclopropyl)trimethylsilane (6d). Flash column
chromatography to afford product 6d as a pale yellow oil (30.4 mg, 69% yield); 'H
NMR (500 MHz, CDCl;) 6 7.14-7.10 (m, 2H), 6.86-6.83 (m, 1H), 6.80-6.78 (m, 1H),
3.79 (s, 3H), 0.83-0.81 (m, 2H), 0.74-0.72 (m, 2H), -0.11 (s, 9H). 3C NMR (126
MHz, CDCl;) ¢ 158.7, 134.5, 131.7, 126.0, 119.9, 109.8, 54.8, 10.4(2), 10.4(0), -3.0.
HRMS (EI) [M]": calculated for C;3H,,0Si: 220.1283, found 220.1282.

/@yms
Me

6e

Trimethyl(1-(p-tolyl)cyclopropyl)silane (6e). Flash column chromatography to
afford product 6e as a colorless oil (27.8 mg, 68% yield); 'H NMR (500 MHz, CDCls)
8 7.10-7.03 (m, 4H), 2.31 (s, 3H), 0.78-0.74 (m, 4H), -0.08 (s, 9H). 3C NMR (126
MHz, CDCly) & 143.5, 134.4, 130.2, 128.6, 21.0, 14.6, 9.6, -3.2. HRMS (EI) [M]*:
calculated for C3H,(Si: 204.1334, found 204.1332.

TMS

Me
6f

Trimethyl(1-(o-tolyl)cyclopropylsilane (6f). Flash column chromatography to
afford product 6f as a pale yellow oil (28.6 mg, 70% yield); 'H NMR (500 MHz,
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CDCLy) § 7.14 (d, J =7.4 Hz, 1H),7.09-7.02 (m, 3H), 2.34 (s, 3H), 0.89 (br, 2H), 0.78
(br, 2H), -0.08 (s, 9H). 3C NMR (126 MHz, CDCls) & 144.1, 137.6, 131.5, 130.0,
1253, 125.0, 19.9, 13.3, 11.4, -2.8. HRMS (EI) [M]*: calculated for Ci3HsSi:
204.1334, found 204.1330.

M
© T™S

Me
6g

(1-(3,4-Dimethylphenyl)cyclopropyl)trimethylsilane (62). Flash column
chromatography to afford product 6g as a pale yellow oil (41.4 mg, 95% yield); 'H
NMR (500 MHz, CDCls) & 7.00-6.97 (m, 2H), 6.94-6.93 (m, 1H), 2.23 (s, 3H), 2.22
(s, 3H), 0.76 (br, 4H), -0.07 (s, 9H). 3C NMR (126 MHz, CDCl;) & 144.0, 135.8,
133.0, 131.6, 129.1, 127.7, 19.8, 19.3, 14.5, 9.5, -3.2. HRMS (EI) [M]": calculated for
C14H2,Si: 218.1491, found 218.1492.

/@yms
t-Bu

6h

(1-(4-(tert-Butyl)phenyl)cyclopropyl)trimethylsilane (6h). Flash  column
chromatography to afford product 6h as a white solid (42.3 mg, 86% yield); '"H NMR
(500 MHz, CDCl3) & 7.24-7.22 (m, 2H), 7.11-7.10 (m, 2H), 1.30 (s, 9H),0.78-0.74 (m,
4H), -0.08 (s, 9H). 3C NMR (126 MHz, CDCl;) & 147.6, 143.3, 129.9, 124.6, 34.3,
31.4, 14.5, 9.5, -3.2. HRMS (EI) [M]": calculated for C;cH¢Si: 246.1804, found
246.1805.

/@yms
cl

6i

(1-(4-Chlorophenyl)cyclopropyl)trimethylsilane (6i). Flash column
chromatography to afford product 6i as a pale yellow oil (26.0 mg, 58% yield); 'H
NMR (500 MHz, CDCl;) 6 7.20-7.17 (m, 2H), 7.12-7.10 (m, 2H), 0.80-0.78 (m, 2H),
0.76-0.74 (m, 2H), -0.09 (s, 9H). 13C NMR (126 MHz, CDCl;) & 145.2, 131.6, 130.5,
127.9, 14.8, 9.7, -3.3. HRMS (ESI) [M+H]*: calculated for C;sH;3CISi: 225.0861,
found 225.0870.
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T™S
6j

(1-(4-Fluorophenyl)cyclopropyl)trimethylsilane (6)). Flash column
chromatography to afford product 6j as a colorless oil (21.6 mg, 52% yield); '"H NMR
(500 MHz, CDCl3) 6 7.15-7.11 (m, 2H), 6.93-6.88 (m, 2H), 0.79-0.77 (m, 2H), 0.75-
0.74 (m, 2H), -0.09 (s, 9H). 3C NMR (126 MHz, CDCl;) 6 160.6 (d, J = 242.8 Hz),
142.2 (d,J=3.1 Hz), 131.5 (d,J=7.7 Hz), 114.5 (d, /= 21.0 Hz), 14.4,9.8, -3.3. °F
NMR (471 MHz, CDCl3) o -118.5. HRMS (EI) [M]": calculated for C,,H;7FSi:
208.1084, found 208.1080.

/@yws
Ph

6k

(1-(|1,1'-Biphenyl]-4-yl)cyclopropyl)trimethylsilane (6k). Flash column
chromatography to afford product 6k as a white solid (34.6 mg, 65% yield); '"H NMR
(500 MHz, CDCl;) 6 7.60-7.58 (m, 2H), 7.49-7.46 (m, 2H), 7.44-7.41 (m, 2H), 7.34-
7.30 (m, 1H), 7.28-7.26 (m, 2H), 0.83 (br, 4H), -0.04 (s, 9H). 13C NMR (126 MHz,
CDCl3) o 145.8, 141.1, 137.8, 130.7, 128.6, 126.9, 126.8, 126.5, 15.0, 9.7, -3.2.
HRMS (EI) [M]": calculated for C,gH,,Si: 266.1491, found 266.1490.

/\_TMS

6l

Trimethyl(1-(naphthalen-1-yl)cyclopropyl)silane (ol). Flash column
chromatography to afford product 6l as a yellow oil (25 mg, 52% yield); 'H NMR
(500 MHz, CDCl;) 6 8.37-8.35 (m, 1H), 7.83-7.82 (m, 1H), 7.67-7.65 (m, 1H), 7.49-
7.43 (m, 2H), 7.40-7.35 (m, 2H), 0.96 (br, 4H), -0.08 (s, 9H). 3C NMR (126 MHz,
CDCly) 6 143.0, 133.7, 133.0, 128.4, 128.1, 126.0, 125.7, 125.3, 125.2, 124.7, 12.7,
11.5, -2.6. HRMS (ESI) [M+H]": calculated for C;¢sH,;Si: 241.1407, found 241.1402.

S

Q ] TMS

6m
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Trimethyl(1-(thiophen-2-yl)cyclopropyl)silane (6m).Flash column chromatography
to afford product 6m as a colorless oil (27 mg, 69% yield); 'H NMR (500 MHz,
CDCl;) 6 7.00-6.99 (m, 1H), 6.87-6.85 (m, 1H), 6.74-6.73 (m, 1H), 0.92-0.91 (m,
2H), 0.86-0.83 (m, 2H), -0.02 (s, 9H). *C NMR (126 MHz, CDCl;) 6 151.4, 126.4,
124.8, 122.0, 11.9, 9.1, -3.1. HRMS (FI) [M]*: calculated for C;o(H;¢SSi: 196.0742,
found 196.0740.

6n

Trimethyl(1-phenethylcyclopropyl)silane (6n). Flash column chromatography to
afford product 6l as a colorless oil (19.8 mg, 45% yield); '"H NMR (500 MHz, CDCl;)
0 7.28-7.25 (m, 2H), 7.18-7.14 (m, 3H), 2.64-2.61 (m, 2H), 1.54-1.51 (m, 2H), 0.43-
0.41 (m, 2H), 0.32-0.27 (m, 2H), 0.03 (s, 9H). 13C NMR (126 MHz, CDCls) 6 143.0,
128.3, 128.1, 125.6, 40.7, 35.5, 9.5, 5.8, -2.2. HRMS (FI) [M]": calculated for
C14H5,S1: 218.1491, found 218.1487.

O

TMS: jlj\ :

8a

Phenyl(1-(trimethylsilyl)cyclopropyl)methanone (8a). Flash column
chromatography to afford product 8a as a pale yellow oil (28.4 mg, 65% yield); 'H
NMR (500 MHz, CDCl;) 6 8.00-7.99 (m, 2H), 7.53-7.50 (m, 1H), 7.43-7.40 (m, 2H),
1.17-1.15 (m, 2H), 0.97-0.95 (m, 2H), -0.02 (s, 9H). 3C NMR (126 MHz, CDCl;) &
202.6, 137.7,132.5, 129.1, 128.0, 21.0, 9.8, -2.2. HRMS (ESI) [M+H]": calculated for
C13H190Si: 219.1200, found 219.1200.

O

TMS: :l]\ :
oM

8b

e

(4-Methoxyphenyl)(1-(trimethylsilyl)cyclopropyl)methanone (8b). Flash column
chromatography to afford product 8b as a pale yellow solid (34.7 mg, 70% yield); 'H
NMR (500 MHz, CDCl;) & 8.02-8.01 (m, 2H), 6.91-6.89 (m, 2H), 3.86 (s, 3H), 1.12-
1.10 (m, 2H), 0.94-0.92 (m, 2H), -0.02 (s, 9H). 13C NMR (126 MHz, CDCls) 6 200.9,
163.1, 131.5, 130.5, 113.2, 55.4, 20.8, 9.7, -2.3. HRMS (ESI) [M+H]*: calculated for
C14H,,0,Si: 249.1305, found 249.1305.
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Cl

8c

(4-Chlorophenyl)(1-(trimethylsilyl)cyclopropyl)methanone (8c). Flash column
chromatography to afford product 8¢ as a white solid (36.3 mg, 72% yield); 'H NMR
(500 MHz, CDCl3) 6 7.96-7.94 (m, 2H), 7.41-7.39 (m, 2H), 1.14-1.12 (m, 2H), 0.98-
0.96 (m, 2H), -0.02 (s, 9H). *C NMR (126 MHz, CDCl;) & 201.2, 138.9, 135.9,
130.6, 128.4, 21.0, 9.8, -2.2. HRMS (ESI) [M+H]": calculated for C,3H;3CIOSi:
253.0810, found 253.0810.

0]

TMS: jlj\ :
B

8d

r

(4-Bromophenyl)(1-(trimethylsilyl)cyclopropyl)methanone (8d). Flash column
chromatography to afford product 8d as a white solid (41.4 mg, 70% yield); '"H NMR
(500 MHz, CDCl;) 6 7.88-7.85 (m, 2H), 7.57-7.54 (m, 2H), 1.13-1.11 (m, 2H), 0.96-
0.94 (m, 2H), -0.03 (s, 9H). 13C NMR (126 MHz, CDCl3) & 201.4, 136.3, 1314,
130.7, 127.6, 21.0, 9.8, -2.2. HRMS (ESI) [M+H]*: calculated for C,3H;3BrOSi:
297.0305, found 297.0305.

0
T™S s
|

8e

Thiophen-2-yl(1-(trimethylsilyl)cyclopropyl)methanone (8¢). Flash column
chromatography to afford product 8e as a pale yellow solid (30.5 mg, 68% yield); 'H
NMR (500 MHz, CDCl3) 6 7.78-7.77 (m, 1H), 7.58-7.56 (m, 1H), 7.10-7.08 (m, 1H),
1.19-1.17 (m, 2H), 0.93-0.91 (m, 2H), 0.02 (s, 9H). *C NMR (126 MHz, CDCl3) 3
195.1, 144.8, 133.0, 132.8, 127.6, 22.2, 9.4, -2.5. HRMS (ESI) [M+H]": calculated for
C11H70SSi: 225.0764, found 225.0763.

@)

©)‘\/\/C|

9
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4-Chloro-1-phenylbutan-1-one (9). 'H NMR (500 MHz, CDCl;) & 8.00-7.97 (m,
2H), 7.59-7.56 (m, 1H), 7.49-7.46 (m, 2H), 3.69 (t, J = 6.2 Hz, 2H), 3.19 (t, /= 7.0
Hz, 2H), 2.27-2.21 (m, 2H). 3C NMR (126 MHz, CDCl3) & 199.0, 136.7, 133.2,
128.6, 128.0, 44.7, 35.3, 26.7.This compound is known and data is consistent with the
published literature.!'1®]

TMS

11a

Trimethyl((1-phenylcyclopropyl)methyl)silane (11a). Flash column
chromatography to afford product 11a as a yellow oil (23.2 mg, 57% yield); '"H NMR
(500 MHz, CDCls) 6 7.36-7.33 (m, 2H), 7.29-7.26 (m, 2H), 7.19-7.16 (m, 1H), 1.05
(s, 2H), 0.89-0.87 (m, 2H), 0.67-0.65 (m, 2H), -0.17 (s, 9H). 13C NMR (126 MHz,
CDCly) 6 146.6, 128.4, 128.0, 125.7, 29.4, 22.4, 14.9, -0.7.HRMS (FI) [M]":
calculated for C3H,(Si: 204.1334, found 204.1331.

\/

o

11b

Trimethyl((1-(naphthalen-2-yl)cyclopropyl)methyl)silane  (11b).Flash  column
chromatography to afford product 11b as a yellow oil (31.3 mg, 62% yield) 'H NMR
(500 MHz, CDCls) 6 7.80-7.75 (m, 3H), 7.69 (s, 1H), 7.53-7.51 (m, 1H), 7.47-7.40
(m, 2H), 1.14 (s, 2H), 0.98-0.96 (m, 2H), 0.74-0.72 (m, 2H), -0.19 (s, 9H).!3C NMR
(126 MHz, CDCl;) 6 144.2, 133.4, 131.9, 127.6, 127.5(2), 127.4(9),127.4(2), 126.0,
125.8, 125.1, 29.0, 22.6, 15.2, -0.6. HRMS (EI) [M]": calculated for C;;H,,Si:
254.1491, found 254.1489.

O T™S

13a

Trimethyl(1-(naphthalen-2-yl)butyl)silane (13a). Flash column chromatography to
afford product 13a as a yellow oil (42.0 mg, 82% yield); '"H NMR (500 MHz, CDCl;)
0 7.80-7.72 (m, 3H), 7.45-7.42 (m, 2H), 7.39-7.36 (m, 1H), 7.22-7.20 (m, 1H), 2.22
(dd, J=12.1, 3.6 Hz, 1H),1.95-1.92 (m, 1H), 1.76-1.73 (m, 1H), 1.37-1.35 (m, 1H),
1.21-1.18 (m, 1H), 0.87 (t, J = 7.3 Hz, 3H), -0.03 (s, 9H)."*C NMR (126 MHz,
CDCly) 6 141.7, 133.7, 131.3, 127.6, 127.5, 127.3, 127.1, 125.6, 125.2, 124.3, 36.9,
31.5, 22.4, 13.9, -2.9. HRMS (EI) [M]": calculated for C,7H4Si: 256.1647, found
256.1648.
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13b

Trimethyl(1-(naphthalen-2-yl)octyl)silane (13b). Flash column chromatography to
afford product 13b as a colorless oil (50.6 mg, 81% yield); 'H NMR (500 MHz,
CDCly) 6 7.80-7.72 (m, 3H), 7.45-7.42 (m, 2H), 7.40-7.36 (m, 1H), 7.22-7.20 (m,
1H), 2.19 (dd, J = 12.0, 3.6 Hz, 1H), 1.94-1.90 (m, 1H), 1.80-1.77 (m, 1H), 1.33-1.18
(m, 10H), 0.86 (t, J = 7.1 Hz, 3H), -0.03 (s, 9H). 3C NMR (126 MHz, CDCl;) &
141.8, 133.7, 131.3, 127.5, 127.3(2), 127.3(0), 127.2, 125.6, 125.1, 124.3, 37.2, 31.9,
29.5, 29.4, 29.3, 29.1, 22.6, 14.1, -2.8. HRMS (EI) [M]": calculated for C,;H;3,Si:
312.2273, found 312.2264.

O T™S

Trimethyl(4-methyl-1-(naphthalen-2-yl)pentyl)silane ~ (13¢). Flash  column
chromatography to afford product 13c as a colorless oil (40.9 mg, 72% yield); 'H
NMR (500 MHz, CDCl;) 6 7.81-7.73 (m, 3H), 7.46-7.43 (m, 2H), 7.40-7.37 (m, 1H),
7.22-7.20 (m, 1H), 2.16 (dd, J = 11.7, 3.7 Hz, 1H), 1.93-1.90 (m, 1H), 1.83-1.81 (m,
1H), 1.56-1.54 (m, 1H), 1.20-1.11 (m, 2H), 0.86-0.84 (m, 6H), -0.02 (s, 9H). 13C
NMR (126 MHz, CDCls) 6 141.8, 133.7, 131.3, 127.5, 127.3(3), 127.2(6), 127.2,
125.6, 125.1, 124.3, 38.7, 37.4, 27.9, 27.0, 22.9, 22.2, -2.8. HRMS (EI) [M]*":
calculated for C;9H,5Si: 284.1960, found 284.1957.

13c

CF3

O T™S

Trimethyl(5,5,5-trifluoro-1-(naphthalen-2-yl)pentyl)silane (13d). Flash column

chromatography to afford product 13d as a pale yellow oil (59.6 mg, 92% yield); 'H

NMR (500 MHz, CDCls) 6 7.80-7.78 (m, 1H), 7.76-7.73 (m, 2H), 7.46-7.43 (m, 2H),

7.41-7.38 (m, 1H), 7.19-7.17 (m, 1H), 2.18 (dd, J = 12.3, 3.4 Hz, 1H), 2.08-1.99 (m,

3H), 1.86-1.84 (m, 1H), 1.61-1.60 (m, 1H), 1.45-1.43 (m, 1H), -0.03 (s, 9H). 13C

NMR (126 MHz, CDCl;) 6 140.5, 133.7, 131.5, 127.7, 127.6, 127.1(7), 127.1(6) (q, J
$29
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=277.2 Hz), 126.9, 125.8, 125.1, 124.6, 36.9, 33.4 (q, /= 28.3 Hz) 28.4,21.7 (q, J =
2.8 Hz), -2.9. '9F NMR (471 MHz, CDCls) & -66.0. HRMS (EI) [M]": calculated for
C18H23F38i1 3241521, found 324.1517.

NHPh

N-(3-(Naphthalen-2-yl)-3-(trimethylsilyl)propyl)aniline (13e). Flash column
chromatography to afford product 13e as a pale yellow oil (51.3 mg, 77% yield); 'H
NMR (500 MHz, CDCls) 6 7.82-7.75 (m, 3H), 7.50-7.39 (m, 3H), 7.26-7.23 (m, 1H),
7.14-7.10 (m, 2H), 6.67-6.64 (m, 1H), 6.50-6.48 (m, 2H), 3.60 (br, 1H), 3.17-3.11 (m,
1H), 3.05-2.99 (m, 1H), 2.32 (dd, /= 12.4, 3.0 Hz, 1H), 2.27-2.20 (m, 1H), 2.14-2.09
(m, 1H), -0.01 (s, 9H). *C NMR (126 MHz, CDCl;) & 148.2, 140.7, 133.7, 131.5,
129.1, 127.7, 127.6, 127.2, 127.0, 125.9, 125.0, 124.7, 117.1, 112.7, 43.8, 34.9, 29.2, -
2.9. HRMS (ESI) [M+H]": calculated for C,,H,gNSi: 334.1986, found 334.1995.

3-(Naphthalen-2-yl)-3-(trimethylsilyl)propyl acetate (13f). Flash column
chromatography to afford product 13f as a yellow oil (54.0 mg, 90% yield); 'H NMR
(500 MHz, CDCl3) 6 7.80-7.73 (m, 3H), 7.46-7.38 (m, 3H), 7.21-7.19 (m, 1H), 4.06-
4.02 (m, 1H), 3.97-3.94 (m, 1H), 2.29-2.25 (m, 2H), 2.14-2.12 (m, 1H), 1.97 (d, J =
1.3 Hz, 3H), 0.00 (s, 9H). 13C NMR (126 MHz, CDCl3) 6 171.0, 140.1, 133.7, 131.5,
127.7, 127.5, 127.2, 126.9, 125.8, 125.1, 124.7, 64.3, 33.5, 28.3, 20.9, -3.0. HRMS
(EI) [M]": calculated for C;gH»40,Si: 300.1546, found 300.1546.

O T™MS

139

(3-Methoxy-1-(naphthalen-2-yl)propyl)trimethylsilane  (13g). Flash column
chromatography to afford product 13g as a yellow solid (45.5 mg, 84% yield); 'H
NMR (500 MHz, CDCl;) 6 7.80-7.78 (m, 1H), 7.75 (t, J = 8.1 Hz, 2H), 7.47-7.37 (m,
3H), 7.23-7.21 (m, 1H), 3.35-3.30 (m, 1H), 3.25-3.20 (m, 1H), 3.24 (s, 3H), 2.32 (dd,
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J=12.2, 3.6 Hz, 1H), 2.19-2.10 (m, 2H), -0.02 (s, 9H). 3C NMR (126 MHz, CDCl;)
0 140.8, 133.7, 131.4, 127.5(69), 127.5(66), 127.2, 127.1, 125.7, 125.0, 124.5, 72.2,
58.5, 33.2, 29.2, -3.0. HRMS (EI) [M]+: calculated for C;;H,40Si1: 272.1596, found
272.1595.

O T™S

(5-Chloro-1-(naphthalen-2-yl)pentyl)trimethylsilane ~ (13h). Flash  column
chromatography to afford product 13h as a white solid (42.0 mg, 69% yield); 'H
NMR (500 MHz, CDCl;) 6 7.79-7.77 (m, 1H), 7.75-7.72 (m, 2H), 7.45-7.42 (m, 2H),
7.39-7.36 (m, 1H), 7.19-7.17 (m, 1H), 3.47-3.41 (m, 2H), 2.18 (dd, J = 12.2, 3.6 Hz,
1H),1.97-1.94 (m, 1H), 1.82-1.72 (m, 3H), 1.44-1.43 (m, 1H), 1.33-1.32 (m, 1H), -
0.04 (s, 9H). 3C NMR (126 MHz, CDCl3) 6 141.2, 133.7, 131.4, 127.5(3), 127.5(1),
127.2,127.1, 125.7, 125.1, 124.5, 44.9, 37.1, 32.6, 28.6, 26.7, -2.9. HRMS (EI) [M]":
calculated for CgH,sCISi: 304.1414, found 304.1411.

OO

13i

Cl

13h

(2-Cyclohexyl-1-(naphthalen-2-yl)ethyl)trimethylsilane  (13i). Flash column
chromatography to afford product 13i as a white solid (44.7 mg, 72% yield); '"H NMR
(500 MHz, CDCls) 6 7.80-7.71 (m, 3H), 7.45-7.36 (m, 3H), 7.21-7.19 (m, 1H), 2.36
(dd, J =12.5, 3.3 Hz, 1H), 1.96-1.90 (m, 1H), 1.84-1.81 (m, 1H), 1.63-1.55 (m, 4H),
1.18-0.78 (m, 7H), -0.05 (s, 9H). 3C NMR (126 MHz, CDCl3) 6 141.8, 133.7, 131.3,
127.5, 127.4, 127.3, 127.2, 125.6, 125.2, 124.3, 36.9, 35.5, 34.7, 33.8, 31.8, 26.7,
26.3, 26.0, -2.9. HRMS (EI) [M]": calculated for C,;/H3,Si: 310.2117, found
310.2119.

™S
13

Trimethyl(1-phenylbutyl)silane (13j). Flash column chromatography to afford
product 13j as a pale yellow oil (25.6 mg, 62% yield); '"H NMR (500 MHz, CDCl;) &
7.24-7.21 (m, 2H), 7.09-7.06 (m, 1H), 7.02-7.00 (m, 2H), 2.03 (dd, J = 12.0, 3.7 Hz,
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1H), 1.81-1.77 (m, 1H), 1.67-1.64 (m, 1H), 1.36-1.31 (m, 1H), 1.17-1.13 (m, 1H),
0.85 (t, J = 7.3 Hz, 3H), -0.07 (s, 9H). 13C NMR (126 MHz, CDCls) & 143.9, 127.9,
127.7, 124.1, 36.7, 31.5, 22.3, 13.9, -3.0. This compound has been reported in the
published literature.!2d]

TMS

13k

Trimethyl(1-(p-tolyl)butyl)silane (13k). Flash column chromatography to afford
product 13k as a colorless oil (23.3 mg, 53% yield).'"H NMR (500 MHz, CDCls)
7.06-7.03 (m, 2H), 6.91-6.89 (m, 2H), 2.30 (s, 3H), 1.97 (dd, J = 11.9, 3.7 Hz, 1H),
1.78-1.74 (m, 1H), 1.65-1.61 (m, 1H), 1.35-1.29 (m, 1H), 1.16-1.11 (m, 1H), 0.84 (t, J
= 7.3 Hz, 3H), -0.08 (s, 9H).!3C NMR (126 MHz, CDCl;) 6 140.6, 133.4, 128.7,
127.6, 36.0, 31.5, 22.3, 20.9, 13.9, -2.9. HRMS (EI) [M]": calculated for C;;H,4Si:
220.1647, found 220.1643.

TMS

131

(1-(3,4-Dimethylphenyl)butyl)trimethylsilane (131). Flash column chromatography
to afford product 131 as a colorless oil (31.8 mg, 68% yield); 'H NMR (500 MHz,
CDCl,) 6 6.98 (d, J= 7.6 Hz, 1H), 6.77-6.73 (m, 2H), 2.22 (s, 3H), 2.21 (s, 3H), 1.94
(dd, J=11.9, 3.7 Hz, 1H), 1.79-1.72 (m, 1H), 1.66-1.61 (m, 1H), 1.36-1.31 (m, 1H),
1.16-1.12 (m, 1H), 0.84 (t, J = 7.3 Hz, 3H), -0.07 (s, 9H). 3C NMR (126 MHz,
CDCly) & 141.1, 135.8, 132.0, 129.2(0), 129.1(9), 125.0, 36.0, 31.6, 22.3, 19.9, 19.2,
14.0, -2.9. HRMS (EI) [M]*: calculated for C,5H,¢Si: 234.1804, found 234.1802.

TMS

Cl
13m

(1-(4-Chlorophenyl)butyl)trimethylsilane (13m). Flash column chromatography to
afford product 13m as a colorless oil (43.2 mg, 90% yield); '"H NMR (500 MHz,
CDCls) 6 7.20-7.18 (m, 2H), 6.95-6.93 (m, 2H), 2.01 (dd, J = 12.0, 3.8 Hz, 1H), 1.75-
1.70 (m, 1H), 1.67-1.63 (m, 1H), 1.33-1.27 (m, 1H), 1.16-1.10 (m, 1H), 0.84 (t, J =
7.3 Hz, 3H), -0.08 (s, 9H). 3C NMR (126 MHz, CDCly) 6 142.5, 129.6, 128.9, 128.1,
36.2, 31.4, 22.2, 13.8, -3.1. This compound has been reported in the published
literature.
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tert-Butyl (3-(naphthalen-2-yl)-3-(trimethylsilyl)propyl)carbamate (15). Flash
column chromatography to afford product 15 as a yellow solid (40.2 mg, 56% yield);
'H NMR (500 MHz, CDCl3) 6 7.79-7.73 (m, 3H), 7.45-7.37 (m, 3H), 7.21-7.19 (m,
1H), 4.51 (br, 1H), 3.12 (br, 1H), 2.96 (br, 1H), 2.23 (dd, J=11.6, 4.1 Hz, 1H), 2.09-
2.01 (m, 2H), 1.41 (s, 9H), -0.02 (s, 9H). 3C NMR (126 MHz, CDCls) 4 155.8, 140.4,
133.7, 131.4, 127.7, 127.5, 127.1, 126.8, 125.8, 125.1, 124.6, 78.9, 40.4, 34.5, 29.4,
28.3, -3.0. HRMS (ESI) [M+Na]": calculated for C,;H3;;NO,NaSi: 380.2016, found
380.2029.

4 Desilylation of Organosilanes®!

\ \/
OO TMS TABF (1.0 M) (2.0 equiv) OO H
THF, 50 °C, 20 h

3a 3b

To an oven-dried Schlenk tube equipped with a stir bar was added 3a (24 mg, 0.1
mmol, 1 equiv), TBAF (0.2 mL, 0.2 mmol, 2 equiv) and anhydrous THF (1 mL). The
resulting mixture was stirred at 50 °C for 20 h. After cooling to room temperature, the
reaction mixture was quenched by water (10 mL) and extracted by ethyl acetate (5 x
10 mL). The combined organic layer was dried over anhydrous MgSO, and
concentrated under reduced pressure. The residue was purified by flash
chromatography on a silica gel column with petroleum ether as the eluent to give the

product 3b as a colorless oil in 96% (16.1 mg) yield.

™S H
TABF (1.0 M) (2.0 equiv
CH,CH,CH, 1.OM) (2.0 equly) CH,CHaCH,
THF, rt, 20 h

13a 18

To an oven-dried Schlenk tube equipped with a stir bar was added 13a (25.6 mg, 0.1
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mmol, 1 equiv), TBAF (0.2 mL, 0.2 mmol, 2 equiv) and anhydrous THF (1 mL). The
resulting mixture was stirred at room temperature for 20 h. After the reaction was
complete, the reaction mixture was quenched by water (10 mL) and extracted by ethyl
acetate (5 x 10 mL). The combined organic layer was dried over anhydrous MgSO,
and concentrated under reduced pressure. The residue was purified by flash
chromatography on a silica gel column with petroleum ether as the eluent to give the

product 18 as a colorless oil in 95% (17.5 mg) yield.

H

18

2-Butylnaphthalene (18). '"H NMR (500 MHz, CDCly)  7.83-7.77 (m, 3H), 7.63 (s,
1H), 7.48-7.41 (m, 2H), 7.35 (dd, J = 8.4, 1.8 Hz, 1H), 2.81-2.78 (m, 2H), 1.74-1.68
(m, 2H), 1.44-1.40 (m, 2H), 0.97 (t, J = 7.3 Hz, 3H). 13C NMR (126 MHz, CDCly) §
140.4, 133.6, 131.9, 127.7, 127.6, 127.4(4), 127.3(6), 126.3, 125.8, 124.9, 35.8, 33.5,
22.4, 14.0. These data are consistent with the published literature.!'!]

5 Deuteration Studies

Me Et
j [if] (2 mol %) D (84% D)
0-Si-0 9 W blue LEDs
1a @o o«@ DMSO, 24 h

13a-D, 759
12a  75%

To an oven dried transparent 10 mL Schlenk tube equipped with stirring bar,
Ir[dF(CF3)ppy)].(dtbbpy)PFs (4.5 mg, 0.004 mmol, 0.02 equiv), potassium [18-
Crown-6] bis(catecholato)-ethylsilicate 12a (230 mg, 0.4 mmol, 2.0 equiv), the
vinylsilane 1a (45.2 mg, 0.2 mmol, 1.0 equiv) were added. The tube was evacuated
and filled with nitrogen for 3 times. The tube was then charged with degassed DMSO
(6.0 mL, 0.033 M) via a syringe. Then CD;0D (250 pL, 6 mmol, 30.0 equiv) was
added via a microsyringe. The tube was irradiated with a 9 W blue LEDs strip
spiraled within a bowel for 24 h (cooling with a fan). After 24 h, the reaction solution
was diluted with saturated Na,CO; aqueous solution (10 mL), and was extracted with
EtOAc (5 x 10 mL). The organic layer was washed with brine, dried over MgSQO,,
filtered, and solvent was evaporated to obtain crude product. Flash chromatography
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over silica gel afforded the product 13a-D (38.4 mg, 75%). The product 13a-D with
84% D-incorporation was determined by 'H NMR.

'H NMR (500 MHz, CDCl;) ¢ 7.80-7.73 (m, 3H), 7.45-7.42 (m, 2H), 7.40-7.37 (m,
1H), 7.22-7.20 (m, 1H), 1.97-1.91 (m, 1H), 1.77-1.71 (m, 1H), 1.41-1.34 (m, 1H),
1.23-1.17 (m, 1H), 0.88 (t, J = 7.3 Hz, 3H), -0.02 (s, 9H). 3C NMR (126 MHz,
CDCl) 6 141.7, 133.7, 131.3, 127.5, 127.3, 127.3, 127.1, 125.6, 125.1, 124.3, 36.4 (t,
J =18.0 Hz), 31.4, 22.3, 13.9, -2.9. HRMS (EI) [M]" : calculated for C;;H,;DSi:
257.1701, found 257.1704.

RN O TN T OO SR OO SN T A 0 TN O O T~ = QMO T o= OO 00 300 g
R FIFYFERER P S e s = - = e S e R R R R
e e e e e e N T e e e e N L e e o B T i e B R e e e I o B B T
[ ettt e il |
Et
TMS
13aD
N
|i |‘ 4
I L]
Jodd B el g Y d
——Z IS n [l
s [= S -3
T T T
10.0 9.5 9.0 5 o 5 o 65 6.0 5 Y 4.0 3 30 20 1 1.0 0.5 0.0 -0 1
f1 (ppm
£ O O A
— e D D W o S SN T T e @ =
T e e e e s -3 o= o i
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ [ o — B
| e S~ e | | |
Et
TMS
@
'8 DS D
EREER
13aD i
T T
4 4 32 3 3¢
[t
|
H 1 !
200 190 180 170 160 150 140 130 120 110 100 90 g0 70 60 50 40 30 20 10 0 -1
£1 (ppm?

S35



6 References

4

(a) M. S. Oderinde and J. W. Johannes, Practical Syntheses of [2,2'-bipyridine]bis[3,5-difluoro-2-[5-(trifluoromethyl)-2-
pyridinyl]phenyl]Iridium(IIT) hexafluorophosphate, [Ir{dF(CF;)ppy}.(bpy)]PFs and [4,4'-bis(tert-butyl)-2,2'-bipyridine]bis[3,5-
difluoro-2-[5-(trifluoromethyl)-2-pyridinyl|phenyl]iridium(III) hexafluorophosphate, [Ir{dF(CF;)ppy}.(dtbbpy)]PFs, Org. Synth.,
2017, 94, 77-92; (b) J. Luo and J. Zhang, Donor-Acceptor Fluorophores for Visible-Light-Promoted Organic Synthesis:
Photoredox/Ni Dual Catalytic C(sp?)-C(sp?) Cross-Coupling, ACS Catal., 2016, 6, 873-877; (¢) D. M. Schultz, J. W. Sawicki and
T. P. Yoon, An improved procedure for the preparation of Ru(bpz);(PFs), via a high-yielding synthesis of 2,2'-bipyrazine,
Beilstein J. Org. Chem., 2015, 11, 61-65.

(a) T. Guo, L. Zhang, X. Liu, Y. Fang, X. Jin, Y. Yang, Y. Li, B. Chen and M. Ouyang, Visible-Light-Promoted Redox-Neutral
Cyclopropanation Reactions of a-Substituted Vinylphosphonates and Other Michael Acceptors with Chloromethyl Silicate as
Methylene Transfer Reagent, Adv. Synth. Catal., 2018, 360, 4459-4463; (b) W. Luo, Y. Yang, Y. Fang, X. Zhang, X. Jin, G.
Zhao, L. Zhang, Y. Li, W. Zhou, T. Xia and B. Chen, Photoredox-Catalyzed Cyclopropanation of 1,1-Disubstituted Alkenes via
Radical-Polar Crossover Process, Adv. Synth. Catal., 2019, 361, 4215-4221; (c¢) W. Luo, Y. Fang, L, Zhang, T. Xu, Y. Liu, Y. Li,
X. Jin, J. Bao, X. Wu and Z. Zhang, Bromomethyl Silicate: A Robust Methylene Transfer Reagent for Radical-Polar Crossover
Cyclopropanation of Alkenes, Eur. J. Org. Chem., 2020, 1778-1781.

(a) J. R. Vale, T. Rimpildinen, E. Sievdnen, K. Rissanen, C. A. M. Afonso and N. R. Candeias, Pot-Economy Autooxidative

Condensation of 2-Aryl-2-lithio-1,3-dithianes, J. Org. Chem., 2018, 83, 1948-1958; (b) Y. Deng, Q. Liu and A. B. Smith I,

Oxidative 1,2-Brook Rearrangements Exploiting Single-Electron Transfer: Photoredox-Catalyzed Alkylations and Arylations, J.
Am. Chem. Soc., 2017, 139, 9487-9490; (c¢) Z. J. Ni, P. F. Yang, D. K. P. Ng, Y. L. Tzengand T. Y. Luh, Transition metal
promoted reaction. 34. Unified synthesis of vinylsilanes and silylated butadienes. Nickel-catalyzed olefination and silylolefination
of dithioacetals, J. Am. Chem. Soc., 1990, 112, 9356-9364.

Y. Su, Q.-F. Li, Y.-M Zhao and P. Gu, Preparation of Optically Active cis-Cyclopropane Carboxylates: Cyclopropanation of a-

S36


https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Zhi+Jie++Ni
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Pin+Fan++Yang
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Yih+Ling++Tzeng
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Tien+Yau++Luh

10

11

12

Silyl Stryenes with Aryldiazoacetates and Desilylation of the Resulting Silyl Cyclopropanes, Org. Lett., 2016, 18, 4356-4359.

A. Minato, K. Suzuki, K. Tamao and M. Kumada, An efficient route to heteroarene-substituted vinyl- and allyl-silanes via
palladium-phosphine complex catalyzed cross-coupling, Tetrahedron Letters., 1984, 25, 83-86.

D.-D. Ma, P. Gu and R. Li, Asymmetric hydrogenation of 1-silyl-1-substituted alkenes for preparation of optically active silanes,

Tetrahedron Lett., 2016, 57, 5666-5668.

Z.-L. Hou, F. Yang, Z. Zhou, Y.-F. Ao and B. Yao, Silver-promoted cross-coupling of substituted allyl(trimethyl)silanes with aryl

1odides by palladium catalysis, Tetrahedron Lett., 2018, 59, 4557-4561.

A. Trofimov and V. Gevorgyan, Sila-Morita-Baylis-Hillman Reaction of Arylvinyl Ketones: Overcoming the Dimerization

Problem, Org. Lett., 2009, 11, 253-255.

C. Wu, Z. Bao, X. Xu and J. Wang, Metal-free synthesis of gem-silylboronate esters and their Pd(0)-catalyzed cross-coupling with

aryliodides, Org. Biomol. Chem., 2019, 17, 5714-5724.

(a) M. Magre, M. Biosca, O. Pamies and M. Diéguez, Filling the Gaps in the Challenging Asymmetric Hydroboration of

1,1-Disubstituted Alkenes with Simple Phosphite-Based Phosphinooxazoline Iridium Catalysts, ChemCatChem., 2015, 7, 114-

120; (b) R. Mandal, B. Emayavaramban and B. Sundararaju, Cp*Co(Ill)-Catalyzed C—H Alkylation with Maleimides Using

Weakly Coordinating Carbonyl Directing Groups, Org. Lett., 2018, 20, 2835-2838.

(a) R. Ayub, R. Papadakis, K. Jorner, B. Zietz and H. Ottosson, Cyclopropyl Group: An Excited-State Aromaticity Indicator?,

Chem. Eur. J., 2017, 23, 13684-13695; (b) X. Fan, H. Zhao, J. Yu, X. Bao and C. Zhu, Regiospecific synthesis of distally chlorinated

ketones via C—C bond cleavage of cycloalkanols, Org. Chem. Front., 2016, 3, 227-232; (c¢) G. Cahiez, G. Lefevre, A. Moyeux, O.

Guerret, E. Gayon, L. Guillonneau, N. Lefever, Q. Gu and E. Zhou, Gram-Scale, Cheap, and Eco-Friendly Iron-Catalyzed Cross-

Coupling between Alkyl Grignard Reagents and Alkenyl or Aryl Halides, Org. Lett., 2019, 21, 2679-2683.

(a) K. Ikenaga, K. Kikukawa and T. Matsuda, Stereospecific arylation of alkenylsilanes with arylpalladium acetates, J. Org.

Chem., 1987, 52, 1276-1280; (b) T. K. Vinod and H. Hart, Vinylsilyl Grignard reagents as aryne traps. A new route to

(arylalkenyl)silanes, Tetrahedron Lett., 1988, 29, 885-888; (¢) Z.-Y. Zhang, Z.-Y. Liu, R.-T. Guo, Y.-Q. Zhao, X. Li and X.-C.

Wang, B(Cg¢Fs);-Catalyzed Ring Opening and Isomerization of Unactivated Cyclopropanes, Angew. Chem. Int. Ed., 2017, 56,

4028-4032; (d) A. Maercker and M. Passlack, Carbanion rearrangements by intramolecular 1,

o proton shifts. III. Reaction path of 2-,3-,4-, and 5-phenylalkyllithium compounds, Chem. Ber., 1982, 115, 540-577.

S37


https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Kazutoshi++Ikenaga
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Kiyoshi++Kikukawa
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Tsutomu++Matsuda

7 NMR Spectra of New Compounds
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