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General Information

All reactions were conducted in oven-dried reaction tube under an atmosphere of
nitrogen. Unless otherwise stated, all reagents were purchased from commercial
sources and used without further purification. '"H NMR and 3C NMR spectra were
recorded on a Bruker Advance I1I-400 in solvents as indicated. Chemical shift are
reported in ppm from TMS with the solvent resonance as internal standard (CDCl;:
THNMR: § = 7.26; 3C NMR: & = 77.0). IR spectra were recorded on a Bruker Tensor
27 spectrometer and only major peaks are reported in cm™!. HRMS were obtained on a

Q-TOF micro spectrometer. Column chromatography was carried out on silica gel.
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General Procedure for the Synthesis of Starting Peroxides

All of cycloalkylsilyl peroxides were prepared from the corresponding cycloalkyl
alcohols according to the literature.! All of the NMR spectra of know compounds
were in full accordance with the data in the literatures. The spectral data and the NMR
spectra of all unknown starting materials were given.

1. General Procedure for the Synthesis of 1a—11, 1p, 4a—4c: a Typical Procedure
for the Synthesis of Alkylsilyl Peroxide 1a

Ph. OH  Hy0O, (8.85equiv.) Ph OOH TMSCI (1.2 equiv.) Ph_ OOSiMeg
H2S0, (0.48 equiv.) DBACO (1.2 equiv.)
DCM, 0°Ctort. DCM, 0°C
1a' 1a" 1a

To a solution of H,O, (10 mL, 88.5 mmol, 30 wt% in H,0) and conc. H,SO,4 (0.25
mL, 4.8 mmol) was added a solution of 1-phenylcyclopentan-1-ol 1a' (1.62 g, 10
mmol) in dichloromethane (2.0 mL) at 0 °C. The reaction mixture was stirred
vigorously for 18 h at room temperature. After the reaction completed, the mixture
was quenched with water and extracted with dichloromethane (3x10 mL). The
combined organic phase was washed with brine (10 mL), dried over Na,SO, and
concentrated in vacuo. Purification of the crude product by flash chromatography on
silica gel (petroleum ether/ethyl acetate 15:1) affords corresponding alkyl
hydroperoxide 1a' as colorless oil.

An oven-dried 10 mL reaction tube equipped with a magnetic stir bar was charged
with 1,4-diazabicyclo[2.2.2]octane (0.8 g, 7.2 mmol, 1.2 equiv). Then, the tube was
evacuated and backfilled with nitrogen (three times). A solution of alkyl
hydroperoxide 1a'" (1.07 g, 6 mmol) in 3 mL of dichloromethane at 0 °C was injected
into the tube. Chlorotrimethylsilane (0.9 mL, 7.2 mmol, 1.2 equiv.) was added slowly
under nitrogen atmosphere at 0 °C. The reaction mixture was stirred at room
temperature for 5 h. The reaction was quenched with H,O and the organic materials
were extracted with dichloromethane (3%10 mL). The combined organic phase was
washed with brine (10 mL), dried over Na,SO, and concentrated in vacuo.

Purification of the crude product by flash chromatography on silica gel (petroleum
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ether/ethyl acetate 20:1) affords corresponding alkylsilyl peroxide 1a as colorless oil.
2. General Procedure for the Synthesis of 1m—lo, 4d—4n, 6a-6d: a Typical

Procedure for the Synthesis of Alkylsilyl Peroxide 4n

Ph. OH _ . Ph OOH Ph. OOSiMe
H20, (8.85 equiv.) TMSCI (1.2 equiv.) ’
H,S0, (0.48 equiv.) DBACO (1.2 equiv.)
THF, 0 °C to 60 °C DCM, 0 °C tor.t.
an' 4n" 4n

To a solution of H,O, (10 mL, 88.5 mmol, 30 wt% in H,O) and conc. H,SO, (0.25
mL, 4.8 mmol) was added a solution of 1-phenylcyclododecan-1-o0l 4n' (2.60 g, 10
mmol) in tetrahydrofuran (2.0 mL) at 0 °C. The reaction mixture was stirred
vigorously for 12 h at 60 °C. After the reaction completed, the mixture was quenched
with water and extracted with ethyl acetate (3%x10 mL). The combined organic phase
was washed with brine (10 mL), dried over Na,SO, and concentrated in vacuo.
Purification of the crude product by flash chromatography on silica gel (petroleum
ether/ethyl acetate 15:1) affords corresponding alkyl hydroperoxide 4n'' as colorless
oil.

An oven-dried 10 mL reaction tube equipped with a magnetic stir bar was charged
with 1,4-diazabicyclo[2.2.2]octane (1.08 g, 9.6 mmol, 1.2 equiv). Then, the tube was
evacuated and backfilled with nitrogen (three times). A solution of alkyl
hydroperoxide 4n'' (2.21 g, 8 mmol) in 4 mL of dichloromethane at 0 °C was injected
into the tube. Chlorotrimethylsilane (1.2 mL, 9.6 mmol, 1.2 equiv.) was added slowly
under nitrogen atmosphere at 0 °C. The reaction mixture was stirred at room
temperature for 5 h. The reaction was quenched with H,O and the organic materials
were extracted with dichloromethane (3%x10 mL). The combined organic phase was
washed with brine (10 mL), dried over Na,SO, and concentrated in vacuo.
Purification of the crude product by flash chromatography on silica gel (petroleum

ether/ethyl acetate 20:1) affords corresponding alkylsilyl peroxide 4n as colorless oil.
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Optimization of Reaction Conditions

1. General Procedure for the Borylation of Cycloalkylsilyl Peroxide 1a with 2a

Ph. OOTMS catalyst
) additive O
+ szlnz —_—
solvent, rt Ph Bpin
1a 2a 3a

An oven-dried 10 mL reaction tube equipped with a magnetic stir bar was charged
with a certain amount of catalyst, B,pin, and additive. Then, the tube was evacuated
and backfilled with nitrogen (three times). Subsequently, a solution of cycloalkylsilyl
peroxide 1a (0.2 mmol, 1.0 equiv.) in solvent (2.0 mL) was injected into the tube by
syringe under nitrogen atmosphere. The reaction mixture was stirred at room

temperature for 6 h. After the reaction completed, the mixture was quenched with

water and extracted with ethyl acetate (310 mL). The combined organic phase was

washed with brine (10 mL), dried over Na,SO, and concentrated in vacuo.
Purification of the crude product by flash chromatography on silica gel (petroleum

ether/ethyl acetate 10:1) affords the corresponding product 3a as colorless oil.
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Table S1 Optimization of the reaction conditions.

Catalysts®
Ph. OOTMS Catalyst o
+  Bypiny __DMAP _ )J\/\/\
toluene, rt Ph Bpin
1a 2a 3a
Entry Catalyst (mol%) Additives (equiv.) Solvents Yield’ (%)
1 Cul (5) DMAP (1.0) toluene 61
2 CuBr (5) DMAP (1.0) toluene 49
3 CuSCN (5) DMAP (1.0) toluene 36
4 CuCl, (5) DMAP (1.0) toluene 33
5 Cu (5) DMAP (1.0) toluene trace
6 CoCl, (5) DMAP (1.0) toluene 0
7 Pd(OAc), (5) DMAP (1.0) toluene 0
8 NiBr, (5) DMAP (1.0) toluene 0
9 FeCl, (5) DMAP (1.0) toluene trace
10 Fe(acac); (5) DMAP (1.0) toluene trace

@ Reaction conditions: 5 mol% catalyst, 1a (0.2 mmol, 1.0 equiv.), 2a (0.3 mmol, 1.5 equiv.), DMAP (0.2 mmol, 1.0 equiv.),

toluene (2.0 mL), at room temperature, 6 h under nitrogen atmosphere. ¢ Yield of isolated product.

Solvents”
Ph, OOTMS Cul o
+  Bopin, _ DMAP _ )J\/\/\
Solvent, rt Ph Bpin
1a 2a 3a
Entry Catalyst (mol%) Additives (equiv.) Solvents Yield” (%)
1 Cul (5) DMAP (1.0) toluene 61
2 Cul (5) DMAP (1.0) THF 63
3 Cul (5) DMAP (1.0) DMF 41
4 Cul (5) DMAP (1.0) cyclohexane 9
5 Cul (5) DMAP (1.0) MTBE 48
6 Cul (5) DMAP (1.0) CH,Cl, 8
7 Cul (5) DMAP (1.0) CH;CN 57
8 Cul (5) DMAP (1.0) PhCF; 49
9 Cul (5) DMAP (1.0) HFIP 0
10 Cul (5) DMAP (1.0) DMSO 22
11 Cul (5) DMAP (1.0) CH;NO, 0
12 Cul (5) DMAP (1.0) acetone 69
13 Cul (5) DMAP (1.0) EtOAc 50

@ Reaction conditions: 5 mol% catalyst, 1a (0.2 mmol, 1.0 equiv.), 2a (0.3 mmol, 1.5 equiv.), DMAP (0.2 mmol, 1.0 equiv.),

solvent (2.0 mL), room temperature, 6 h under nitrogen atmosphere. * Yield of isolated product.
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The loading of the Catalyst®

Ph, OOTMS Cul 0
. DMAP
+ Boping —— )J\/\/\
acetone, rt Ph Bpin
1a 2a 3a
Entry Catalyst (mol%) Additives (equiv.) Solvents Yield” (%)
1 Cul (2) DMAP (1.0) acetone 66
2 Cul (5) DMAP (1.0) acetone 69
3 Cul (10) DMAP (1.0) acetone 67

@ Reaction conditions: 2-10 mol% catalyst, 1a (0.2 mmol, 1.0 equiv.), 2a (0.3 mmol, 1.5 equiv.), DMAP (0.2 mmol, 1.0 equiv.),

acetone (2.0 mL), room temperature, 6 h under nitrogen atmosphere. * Yield of isolated product.

The ratio of 1a:2a"
Ph, OOTMS Cul o
. DMAP
* Boping  —————> )J\/\/\
acetone, rt Ph Bpin
1a 2a 3a
Entry la:2a Additives (equiv.) Solvents Yield® (%)
1 1:1 DMAP (1.0) acetone 61
2 1:1.5 DMAP (1.0) acetone 69
3 1:2 DMAP (1.0) acetone 74
4 1:2.5 DMAP (1.0) acetone 71

@ Reaction conditions: 5 mol% of Cul, 1a (0.2 mmol, 1 equiv.), 2a (0.2-0.5 mmol, 1.0-2.5 equiv.), DMAP (0.2 mmol, 1.0 equiv.),

acetone (2.0 mL), room temperature, 6 h under nitrogen atmosphere. ¢ Yield of isolated product.

The amount of the DMAP*
Ph OOTMS Cul
. DMAP O
+ szlnz —_— )J\/\/\
acetone, rt Ph Bpin
1a 2a 3a
Entry Catalyst (mol%) Additives (equiv.) Solvents Yield® (%)
1 Cul (5) DMAP (1.0) acetone 74
2 Cul (5) DMAP (1.5) acetone 79
3 Cul (5) DMAP (2.0) acetone 76

@ Reaction conditions: 1a (0.2 mmol, 1.0 equiv.), 2a (0.4 mmol, 2.0 equiv.), 5 mol% of Cul, DMAP (0.2-0.4 mmol, 1.0-2.0

equiv.), acetone (2.0 mL), room temperature, 6 h under nitrogen atmosphere. * Yield of isolated product.
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Additives®

Ph, OOTMS Cul 0
. Additives
+ szlnz _— )J\/\/\
acetone, rt Ph Bpin
1a 2a 3a
Entry Catalyst (mol%) Additives (equiv.) Solvents Yield” (%)
1 Cul (5) DMAP (1.5) acetone 79
2 Cul (5) 4-cyanopyridine (1.5) acetone trace
3 Cul (5) 4-phenylpyridine (1.5) acetone trace
4 Cul (5) 4-pyrrolidinopyridine (1.5) acetone 65

@ Reaction conditions: 1a (0.2 mmol, 1.0 equiv.), 2a (0.4 mmol, 2.0 equiv.), 5 mol% of Cul, additive (0.3 mmol, 1.5 equiv.),

acetone (2.0 mL), room temperature, 6 h under nitrogen atmosphere. * Yield of isolated product.
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2. General Procedure for the Borylation of Cycloalkylsilyl Peroxide 6¢ with 2b

An oven-dried 10 mL reaction tube equipped with a magnetic stir bar was charged
with a certain amount of catalyst, ligand, B,cat, and base. Then, the tube was
evacuated and backfilled with nitrogen (three times). Subsequently, a solution of
cycloalkylsilyl peroxide 6c¢ (0.2mmol, 1.0 equiv.) in solvent (2.0 mL) was injected
into the tube by syringe under nitrogen atmosphere. The reaction mixture was stirred
at room temperature for specified time. After that, pinacol (0.8 mmol, 4.0 equiv.)

dissolved in Et;N (0.7 mL) were added to the reaction mixture and stirred for 2 h. The

mixture was then quenched with water and extracted with ethyl acetate (3X 10 mL).

The combined organic phase was washed with brine (10 mL), dried over Na,SO,4 and
concentrated in vacuo. Purification of the crude product by flash chromatography on
silica gel (petroleum ether/ethyl acetate 10:1) affords the corresponding product 7¢ as

colorless oil.

Table S2. Optimization of the reaction conditions
Ligands and Bases”®

Ph. OOTMS

Cul (5 mol%
CHj ul ( °) O
. Ligand, Base
+  Bypin, CHs
acetone, rt, 6 h Ph
6¢c 2a 7c Bpin
Entry Catalyst (mol%) Ligands (mol%) Bases (equiv.) Solvents Yield” (%)

1 Cul (5) - DMAP (1.5) acetone 0
2 Cul (5) - KOMe (1.5) acetone 0
3 Cul (5) bipyridine (10) KOMe (1.5) acetone trace
4 Cul (5) dtpy (10) KOMe (1.5) acetone 7

@ Reaction conditions: 6¢ (0.2 mmol, 1.0 equiv.), 2a (0.3 mmol, 1.5 equiv.), 5 mol% of Cul, ligand (0.02 mmol, 10 mol%), base

(0.3 mmol, 1.5 equiv.), acetone (2 mL), room temperature, 6 h under nitrogen atmosphere. * Yield of isolated product.
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Boron source and time*
Cul (5 mol%)

Ph _OOTMS dtpy (10 mol%) o
CHs KOMe (1.5 equiv.) R
+ Boron source > Ph
acetone, rt, 6 h _
6¢c 2 7c Bpin
Entry Boron source (equiv.) Ligands (mol%) Bases (equiv.) Time (h) Yield® (%)
4 B,pin, (1.5) dtpy (10) KOMe (1.5) 6 7
2 B,(OH), (1.5) dtpy (10) KOMe (1.5) 6 trace®
3 Bicat, (1.5) dtpy (10) KOMe (1.5) 6 26¢
4 Bscat, (1.5) dtpy (10) KOMe (1.5) 12 32¢
5 Bacat, (1.5) dtpy (10) KOMe (1.5) 24 32¢

@ Reaction conditions: 6¢ (0.2 mmol, 1.0 equiv.), 2 (0.3 mmol, 1.5 equiv.), 5 mol% of Cul, acetone (2.0 mL), dtpy (10 mol%),
KOMe (0.3 mmol, 1.5 equiv.), room temperature, 6 h under nitrogen atmosphere, unless otherwise noted. * Yield of isolated
product. ¢ The reaction mixture was stirred at room temperature for specified time. After that, pinacol (0.8 mmol, 4.0 equiv.)

dissolved in Et;N (0.7 mL) were added to the reaction mixture and stirred for 2 h.

Solvents”
Cul (5 mol%)
Ph OOTCMHS dtpy (10 mol%) o)
3 KOMe (1.5 equiv.) R
+  Bacaty Ph
Solvent, rt, 12 h Boin
6c 2b then pinacol, Et3N, 2 h 7c P
Entry Catalyst (mol%) Ligands (mol%) Bases (equiv.) Solvents Yield” (%)
1 Cul (5) dtpy (10) KOMe (1.5) acetone 32
2 Cul (5) dtpy (10) KOMe (1.5) MTBE trace
3 Cul (5) dtpy (10) KOMe (1.5) THF 30
4 Cul (5) dtpy (10) KOMe (1.5) NMP 40
5 Cul (5) dipy (10) KOMe (1.5) DMF 35

@ Reaction conditions: 6c¢ (0.2 mmol, 1 equiv.), 2b (0.3 mmol, 1.5 equiv.), 5 mol% Cul, dtpy (5.4 mg, 10 mol%), KOMe (1.5
equiv.), solvent (2.0 mL), room temperature, the reaction mixture was stirred at room temperature for 12 h. After that, pinacol
(0.8 mmol, 4.0 equiv.) dissolved in Et;N (0.7 mL) were added to the reaction mixture and stirred for 2 h. ? Yield of isolated

product.
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Catalysts”

Catalyst
Ph OOTCMHS dtpy (10 mol%) o)
3 KOMe (1.5 equiv.) R
B,cat, Ph
NMP, rt, 12 h Boin
6c 2b then pinacol, Et3N, 2 h 7c P
Entry Catalyst (mol%) Ligands (mol%) Bases (equiv.) Solvents Yield” (%)

1 CuCl (5) dtpy (10) KOMe (1.5) NMP 37
2 CuBr (5) dtpy (10) KOMe (1.5) NMP 42
3 Cul (5) dtpy (10) KOMe (1.5) NMP 40
4 CuSCN (5) dtpy (10) KOMe (1.5) NMP 48
5 CuBr;, (5) dtpy (10) KOMe (1.5) NMP 45

@ Reaction conditions: 5 mol% catalyst, 6¢ (0.2 mmol, 1.0 equiv.), 2b (0.3 mmol, 1.5 equiv.), dtpy (10 mol%), KOMe (0.3 mmol,
1.5 equiv), NMP (2.0 mL), room temperature, the reaction mixture was stirred at room temperature for 12 h. After that, pinacol

(0.8mmol, 4.0 equiv.) dissolved in Et;N (0.7 mL) were added to the reaction mixture and stirred for 2 h. ? Yield of isolated

product.

The loading of Catalyst*

CuSCN (x mol%)

Ph OOTC'\f dtpy (10 mol%) 0
3 KOMe (1.5 equiv.) R
Bacaty Ph
NMP, rt, 12 h Bpin
6c 2b then pinacol, Et3N, 2 h 7c
Entry Catalyst (mol%) Ligands (mol%) Bases (equiv.) Solvents Yield” (%)

1 CuSCN (5) dtpy (10) KOMe (1.5) NMP 48

2 CuSCN (10) dtpy (10) KOMe (1.5) NMP 52

3 CuSCN (15) dtpy (10) KOMe (1.5) NMP 47

@ Reaction conditions: 5-15 mol% CuSCN, 6¢ (0.2 mmol, 1.0 equiv.), 2b (0.3 mmol, 1.5 equiv.), dtpy (0.3 mmol, 1.5 equiv),
KOMe (0.3 mmol, 1.5 equiv), NMP (2.0 mL), room temperature, the reaction mixture was stirred at room temperature for 12 h.

After that, pinacol (0.8 mmol, 4.0 equiv.) dissolved in Et;N (0.7 mL) were added to the reaction mixture and stirred for 2 h. ?

Yield of isolated product.
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Representative Procedure for the Borylation of Cycloalkylsilyl Peroxides 1 or 4

with 2a
Ph OO0TMS Cul (5 mol%) 0
\ , DMAP (1.5 equw) )J\/(A)\/Bpin
’ ‘ acetone, rt, 6h  Ph n
1or4 3or5

An oven-dried 10 mL reaction tube equipped with a magnetic stir bar was charged
with Cul (1.9 mg, 5 mol%), B,pin, (2a, 0.4mmol, 2.0 equiv.), DMAP (0.3 mmol, 1.5
equiv.). Then, the tube was evacuated and backfilled with nitrogen (three times).
Subsequently, a solution of cycloalkylsilyl peroxides 1 or 4 (0.2 mmol, 1.0 equiv.) in
acetone (2.0 mL) was injected into the tube by syringe under nitrogen atmosphere.
The reaction mixture was stirred at room temperature for 6 h. After the reaction

completed, the mixture was quenched with water and extracted with ethyl acetate

(3X10 mL). The combined organic phase was washed with brine (10 mL), dried over

Na,SO, and concentrated in vacuo. Purification of the crude product by flash
chromatography on silica gel (petroleum ether/ethyl acetate 10:1) affords the

corresponding products 3 or 5 in yields list in Scheme 2 and Scheme 3.
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Representative Procedure for the Borylation of 2-Substituted Cycloalkylsilyl

Peroxides 6 with 2b
Ph _OOTMS CUuSCN (10 mol%) o
R dtpy (10 mol%)
+ Bzcatz R
KOMe (1.5 equiv.) Ph n
" NMP, rt, 12 h Bpin
6 2b 7

then pinacol, Et3N, 2 h
An oven-dried 10 mL reaction tube equipped with a magnetic stir bar was charged

with CuSCN (2.4 mg, 10 mol%), dtby (5.4 mg, 10 mol%), B,cat, (2b, 0.3 mmol, 1.5
equiv.), KOMe (0.3 mmol, 1.5 equiv.). Then, the tube was evacuated and backfilled
with nitrogen (three times). Subsequently, a solution of cycloalkylsilyl peroxides 6
(0.2 mmol, 1.0 equiv.) in NMP (2.0 mL) was injected into the tube by syringe under
nitrogen atmosphere. The reaction mixture was stirred at room temperature for 12 h.
After that, pinacol (0.8 mmol, 4.0 equiv.) dissolved in Et;N (0.7 mL) were added to

the reaction mixture and stirred for 2 h. The mixture was then quenched with water

and extracted with ethyl acetate (3X10 mL). The combined organic phase was

washed with brine (10 mL), dried over Na,SO, and concentrated in vacuo.
Purification of the crude product by flash chromatography on silica gel (petroleum
ether/ethyl acetate 10:1) affords the corresponding products 7 in yields list in Scheme
3.
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Investigation of the non-silicon-containing peroxide

Ph OOH MsCl (1.2 equiv.) o Ph_ OOMs
pyridine (2.0 equiv.) cl . ié
§ / DCM, 0 °C

1a" 9a, 35% 9b, 0 %

A solution of alkyl hydroperoxide 1a'" (0.53g, 3 mmol) and pyridine (0.47g, 6 mmol,
2.0 equiv.) in 3 mL of dichloromethane at 0 °C was added methanesulfonyl chloride
(0.41 g, 3.6 mmol, 1.2 equiv). The reaction was stirred for 1 h and quenched with 10%
hydrochloric acid (10 mL). The mixture was extracted with ethyl acetate (3%x10 mL).
The combined organic phase was washed with brine (10 mL), dried over Na,SO,4 and
concentrated in vacuo. Purification of the crude product by flash chromatography on
silica gel (petroleum ether/ethyl acetate 10:1).

When alkyl hydroperoxide 1a'" conducted with methanesulfonyl chloride (MsCl), we
failed to get the 1-phenylcyclopentyl methanesulfonoperoxoate 9b but 5-chloro-1-
phenylpentan-1-one 9a obtained in 35% yield.

5-Chloro-1-phenylpentan-1-one (9a): (known compound)® Colorless oil (35%,
205.8 mg). 'H NMR (400 MHz, CDCls): 6 = 7.97-7.95 (m, 2H), 7.59-7.55 (m, 1H),
7.49-7.45 (m, 2H), 3.59 (t, J = 6.4 Hz, 2H), 3.02 (t, J = 8.0 Hz, 2H), 1.95-1.84 (m,
4H); BC NMR (100 MHz, CDCl;): 8 = 199.6, 136.8, 133.1, 128.6, 128.0, 44.7, 37.5,
32.0, 21.5 ppm.
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Investigation of the Reaction Mechanism

Ph OOTMS standard
, conditions 0 0
+ Bapiny > )J\/\/\ + )J\/\/\ _N (1)
TEMPO (2.0 equiv) Ph Bpin  Ph (6]
1a 2a 3a, 0% 8a, 75%

When 2.0 equiv of TEMPO was added to the reaction of la with 2a under the
standard conditions, no desired product 3a was observed and the corresponding
TEMPO-adduct 8a was obtained in 75% yield. This result indicates that a radical
intermediate might be involved in this transformation.
1-Phenyl-5-((2,2,6,6-tetramethylpiperidin-1-yl)oxy)pentan-1-one (8a): (known
compound)'® Colorless oil. "TH NMR (400 MHz, CDCl;): & = 7.98-7.96 (d, 2H, 7.2
Hz), 7.57-7.54 (m, 1H), 7.48-7.44 (m, 2H), 3.78 (t, J = 6.4 Hz, 2H), 3.02 (t, J = 7.2
Hz, 2H), 1.88-1.80 (m, 2H), 1.66-1.59 (m, 2H), 1.44-1.29 (m, 6H), 1.15 (s, 6H), 1.08
(s, 6H); 3C NMR (100 MHz, CDCl;): & = 200.3, 137.1, 132.9,128.5, 128.0, 59.6,
39.6, 38.6, 33.1, 28.4, 21.5, 20.1, 17.1 ppm.

Ph OOTMS standard
. conditions 0o
+ szlnz > )l\/\/\ (2)
BHT (2.0 equiv) Ph Bpin
1a 2a 3a, 26%

When 2.0 equiv of BHT was added to the reaction of 1a with 2a under the standard
conditions, the reaction suppressed obviously and delivered the product 3a in 26%

yield. This result also supported a radical pathway for this transformation.

R OOSiMe,

R\"/\(")n/\Bpin

cu-X

n

n=1,23,4,5,9

R O

<§;
C-C bond n

cleavage

% X—cu"

w o

Bpin—OSiMe3 Bpin—Bpin
Figure 1. Proposed Mechanism
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Characterization of Alkylboronic Esters 3

o

1-Phenyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one (3a):
(known compound)'¢ Colorless oil (79%, 45.7 mg); R; 0.32 (EtOAc/petroleum ether =
1:10). '"H NMR (400 MHz, CDCls): 8 = 7.95-7.93 (m, 2H), 7.55-7.52 (m, 1H), 7.46-
7.42 (m, 2H), 2.96 (t, J = 7.6 Hz, 2H), 1.78-1.70 (m, 2H), 1.55-1.47 (m, 2H), 1.23 (s,
12H), 0.83 (t, J = 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl;): & =200.5, 137.0, 132.8,
128.5, 128.0, 82.9, 38.5, 27.0, 24.8, 23.8 ppm.

o)
o
- 0

1-(4-Fluorophenyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one
(3b): (known compound)'c Colorless oil (87%, 53.1 mg); R 0.30 (EtOAc/petroleum
ether = 1:10). 'H NMR (400 MHz, CDCl3): & = 8.00-7.95 (m, 2H), 7.14-7.08 (m, 2H),
2.93 (t, J = 8.0 Hz, 2H), 1.77-1.70 (m, 2H), 1.54-1.47 (m, 2H), 1.24 (s, 12H), 0.83 (t,
J = 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl3): & =198.9, 165.6 (d, J = 252.8 Hz),
133.5 (d, J=3.0 Hz), 130.6 (d, /= 9.3 Hz), 83.0, 38.4, 26.9, 24.8, 23.8 ppm.

O
Jonas«
Cl ©

1-(4-Chlorophenyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one
(3¢): Colorless oil (56%, 36.1 mg); R 0.28 (EtOAc/petroleum ether = 1:10). '"H NMR
(400 MHz, CDCl;): & = 7.90-7.86 (m, 2H), 7.43-7.40 (m, 2H), 2.92 (t, J= 7.6 Hz, 2H),
1.76-1.69 (m, 2H), 1.54-1.46 (m, 2H), 1.23 (s, 12H), 0.82 (t, J = 8.0 Hz, 2H); 13C
NMR (100 MHz, CDCl3): 6 =199.2, 139.2, 135.4, 129.5, 128.8, 83.0, 38.5, 26.8, 24.8,
23.8 ppm; IR (KBr): v 2931, 1684, 1589, 1371, 1318, 1265, 1212, 1143, 1091, 968,
734, 703 cm’'; HRMS (ESI) caled for C;;H,sBClO; [M+H]* 323.1580, found
323.1575.
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5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(4-
(trifluoromethyl)phenyl)pentan-1-one (3d): (known compound)'¢ Colorless oil
(67%, 47.8 mg); Ry 0.22 (EtOAc/petroleum ether = 1:10). 'H NMR (400 MHz,
CDCl;): 6 = 8.05 (d, J= 8.0 Hz, 2H), 7.72 (d, /= 8.0 Hz, 2H), 2.98 (t,J = 7.2 Hz, 2H),
1.79-1.72 (m, 2H), 1.56-1.48 (m, 2H), 1.24 (s, 12H), 0.84 (t, J = 8.0 Hz, 2H); 13C
NMR (100 MHz, CDCl;): 6 = 199.4, 134.2 (d, J = 32.5 Hz), 128.4, 125.6 (g, J = 3.7
Hz), 123.6 (d, J=271.1 Hz), 83.0, 38.8, 26.7, 24.8, 23.8 ppm.

O
)@Mﬂﬁfo
HsC ©

5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(p-tolyl)pentan-1-one e):
(known compound)!c Colorless oil (61%, 37.0 mg); Ry 0.35 (EtOAc/petroleum ether =
1:10). '"H NMR (400 MHz, CDCl;): 6 = 7.84 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 8.0 Hz,
2H), 2.93 (t, J = 7.6 Hz, 2H), 2.40 (s, 3H), 1.77-1.69 (m, 2H), 1.54-1.47 (m, 2H), 1.23
(s, 12H), 0.83 (t, J = 8.0 Hz, 2H); 3C NMR (100 MHz, CDCls): & = 200.2, 143.5,
134.6,129.2, 128.2, 82.9, 38.4, 27.1, 24.8, 23.9, 21.6 ppm.

(@)
Q)Wﬁfo
MeO o

1-(4-Methoxyphenyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-
one (3f): Colorless oil (66%, 42.0 mg); R¢ 0.27 (EtOAc/petroleum ether = 1:8). 'H
NMR (400 MHz, CDCl;): & = 7.94-7.90 (m, 2H), 6.93-6.89 (m, 2H), 3.85 (s, 3H),
2.90 (t, J=17.6 Hz, 2H), 1.76-1.68 (m, 2H), 1.54-1.46 (m, 2H), 1.23 (s, 12H), 0.82 (t,
J = 8.0 Hz, 2H); BC NMR (100 MHz, CDCIl;): 6 =199.1, 163.2, 130.3, 113.6, 82.9,
55.4, 38.2,27.2,24.8, 23.9 ppm; IR (KBr): vy, 2930, 1675, 1600, 1370, 1256, 1143,
1027, 881, 803 cm''; HRMS (ESI) caled for CigHysBO4 [M+H]" 319.2075, found
319.2074.
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1-(3-Fluorophenyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one

(3g): Colorless oil (71%, 43.6 mg); R 0.33 (EtOAc/petroleum ether = 1:10). '"H NMR
(400 MHz, CDCl3): 6 = 7.72 (d, J = 7.6 Hz, 1H), 7.64-7.60 (m, 1H), 7.45-7.39 (m,
1H), 7.25-7.21 (m, 1H), 2.93 (t, J = 7.6 Hz, 2H), 1.77-1.70 (m, 2H), 1.54-1.47 (m,
2H), 1.23 (s, 12H), 0.83 (t, J = 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl3): 6 = 199.1
(d, J=1.9 Hz), 162.8 (d, J = 264.3 Hz), 139.2 (d, J = 1.6 Hz), 130.1 (d, J = 7.7 Hz),
123.8 (d,J=2.8 Hz), 119.8 (d, J=21.3 Hz), 114.8 (d, J = 21.9 Hz), 83.0, 38.6, 26.8,
24.8, 23.8 ppm; IR (KBr): vy 2928, 1688, 1588, 1442, 1318, 1267, 1143, 967, 790,
737, 684 cm™'; HRMS (ESI) calcd for C17H,sBFO; [M+H]" 307.1875, found 307.1872.

O
Cl E|3/O
@)

1-(3-Chlorophenyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one
(3h): Colorless oil (72%, 46.2 mg); R; 0.28 (EtOAc/petroleum ether = 1:10). '"H NMR
(400 MHz, CDCls): 6 = 7.91 (t, J = 1.6 Hz, 1H), 7.81 (d, J = 7.6 Hz, 1H), 7.52-7.49
(m, 1H), 7.39 (t, J = 8.0 Hz, 1H), 2.93 (t, J = 7.2 Hz, 2H), 1.77-1.69 (m, 2H), 1.54-
1.46 (m, 2H), 1.23 (s, 12H), 0.83 (t, J = 8.0 Hz, 2H); *C NMR (100 MHz, CDCl;): 3
=199.1, 138.6, 134.8, 132.7, 129.8, 128.2, 126.1, 83.0, 38.6, 26.7, 24.8, 23.8 ppm; IR
(KBr): vmax 2925, 1688, 1462, 1371, 1209, 1143, 967, 846, 680 cm'; HRMS (ESI)
calcd for C;H,4BCINaO; [M+Na]*™ 345.1399, found 345.1398.

F O
E‘S/O
O

1-(2-Fluorophenyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one

(3i): Colorless oil (68%, 41.5 mg); R 0.35 (EtOAc/petroleum ether = 1:10). '"H NMR
(400 MHz, CDCl;): 6 = 7.85-7.81 (m, 1H), 7.52-7.46 (m, 1H), 7.23-7.19 (m, 1H),
7.11 (ddd, J=11.2, 8.4, 0.8 Hz, 1H), 2.98-2.94 (m, 2H), 1.75-1.68 (m, 2H), 1.53-1.45

(m, 2H), 1.23 (s, 12H), 0.82 (t, J = 8.0 Hz, 2H); '*C NMR (100 MHz, CDCl3): &
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=198.9 (d, /= 4.0 Hz), 161.8 (d, J = 252.6 Hz), 134.2 (d, J = 9.0 Hz), 130.6 (d, J =
2.8 Hz), 125.9 (d, /= 13.1 Hz), 124.3 (d, /= 3.4 Hz), 116.6  (d, J =23.9 Hz), 82.9,
43.5 (d, J = 6.8 Hz), 26.6, 24.8, 23.7 ppm; IR (KBr): v 2931, 1685, 1609, 1452,
1371, 1268, 1107, 967, 762, 734, 703 cm’'; HRMS (ESI) calcd for C;;H,4BFNaO;

[M+Na]* 329.1695, found 329.1695.
CH; O

0]
5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(o-tolyl)pentan-1-one @3j):
Colorless oil (46%, 28.1 mg); R¢ 0.37 (EtOAc/petroleum ether = 1:10). '"H NMR (400
MHz, CDCls): & = 7.61-7.59 (m, 1H), 7.36-7.32 (m, 1H), 7.24 (t, J = 7.2 Hz, 2H),
2.88 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H), 1.74-1.66 (m, 2H), 1.53-1.45 (m, 2H), 1.23 (s,
12H), 0.82 (t, J = 8.0 Hz, 2H); 3*C NMR (100 MHz, CDCl;): 8 = 204.9, 138.3, 137.8,
131.8, 130.9, 128.3, 125.6, 82.9, 41.6, 27.0, 24.8, 23.8, 21.2 ppm; IR (KBr): vy
2925, 1684, 1456, 1377, 1320, 1262, 1145, 1027, 967, 755 cm!'; HRMS (ESI) calcd
for CisH,sBO; [M+H]* 303.2126, found 303.2115.

W fﬁ
1-(4-Fluoro-3-methylphenyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
y)pentan-1-one (3k): Colorless oil (60%, 38.6 mg); R¢ 0.30 (EtOAc/petroleum ether
= 1:10). '"H NMR (400 MHz, CDCly): 6 = 7.82-7.80 (m, 1H), 7.79-7.75 (m, 1H), 7.04
(t, J=8.8 Hz, 1H), 2.91 (t, J = 7.6 Hz, 2H), 2.31 (d, J = 2.0 Hz, 3H), 1.76-1.68 (m,
2H), 1.54-1.46 (m, 2H), 1.23 (s, 12H), 0.82 (t, J = 8.0 Hz, 2H); 13C NMR (100 MHz,
CDCl): 6=199.2, 164.2 (d,J=251.5 Hz), 133.2 (d, /= 3.5 Hz), 131.8 (d, J = 6.4 Hz),
1279 (d, J=9.0 Hz), 125.2 (d, J=17.8 Hz), 115.1 (d, J = 23.0 Hz), 83.0, 38.4, 27.0,
24.8, 23.8, 14.5 (d, J = 3.5 Hz) ppm; IR (KBr): vn. 2930, 1682, 1588, 1372, 1318,

1264, 1144, 967, 821, 734, 703 cm'; HRMS (ESI) caled for CgH,;BFO; [M+H]*
321.2032, found 321.2031.
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. i;f
5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(thiophen-2-yl)pentan-1-one
(31): Colorless oil (70%, 41.4 mg); R 0.25 (EtOAc/petroleum ether = 1:10). 'TH NMR
(400 MHz, CDCl3): 6 =7.69 (dd, J = 3.6, 1.2 Hz, 1H), 7.61 (dd, J=4.8, 1.2 Hz, 1H),
7.11 (dd, J=4.8, 3.6 Hz, 1H), 2.89 (t, J = 7.6 Hz, 2H), 1.79-1.72 (m, 2H), 1.55-1.47
(m, 2H), 1.24 (s, 12H), 0.83 (t, J = 8.0 Hz, 2H); *C NMR (100 MHz, CDCl;): 6 =
193.5, 144.5, 133.2, 131.6, 128.0, 83.0, 39.3, 27.4, 24.8, 23.8 ppm; IR (KBr): vy
2930, 1659, 1415, 1372, 1318, 1265, 1143, 967, 846, 732 cm™'; HRMS (ESI) caled for
C15H24BOsS [M+H]*" 295.1534, found 295.1530.

‘?J§<
) B<g

1-(Naphthalen-1-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one
(Bm): Colorless oil (62%, 42.3 mg); Ry 0.34 (EtOAc/petroleum ether = 1:10). 'H
NMR (400 MHz, CDCl;): 6 = 8.54 (d, J= 8.0 Hz, 1H), 7.96 (d, /= 8.0 Hz, 1H), 7.88-
7.82 (m, 2H), 7.59-7.55 (m, 1H), 7.54-7.46 (m, 2H), 3.05 (t, J = 7.6 Hz, 2H), 1.83-
1.76 (m, 2H), 1.58-1.50 (m, 2H), 1.23 (s, 12H), 0.84 (t, J = 8.0 Hz, 2H); 13C NMR
(100 MHz, CDCls): & = 205.0, 136.4, 133.9, 132.2, 130.1, 128.3, 127.7, 127.1, 126.3,
125.8,124.3,82.9,42.2,27.3, 24.8, 23.8 ppm; IR (KBr): vn.x 2924, 1681, 1508, 1461,
1372, 1318, 1214, 1143, 1093, 967, 846, 800, 776, 736 cm™'; HRMS (ESI) calcd for
C,1HysBOs [M+H]* 339.2126, found 339.2119.

SERRS v

1-(Naphthalen-2-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-1-one
(3n): Colorless oil (65%, 43.9 mg); R; 0.33 (EtOAc/petroleum ether = 1:10). '"H NMR
(400 MHz, CDCl3): 6 = 8.46 (s, 1H), 8.04-8.01 (m, 1H), 7.97-7.95 (d, /= 8.0 Hz, 2H),
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7.89-7.86 (m, 2H), 7.61-7.52 (m, 2H), 3.10 (t, J = 7.6 Hz, 2H), 1.85-1.77 (m, 2H),
1.60-1.52 (m, 2H), 1.24 (s, 12H), 0.87 (t, J = 8.0 Hz, 2H); '*C NMR (100 MHz,
CDCLy): & = 200.4, 135.5, 134.4, 132.5, 129.6, 129.5, 128.3, 128.2, 127.7, 126.6,
124.0, 83.0, 38.6, 27.1, 24.8, 23.9 ppm; IR (KBr): Umax 2929, 1679, 1467, 1371, 1317,
1266, 1213, 1143, 966, 847, 734, 702 cm'; HRMS (ESI) caled for CpHsBO;
[M+H]* 339.2126, found 339.2125.

o)

Qﬁ’“
I%/O
(@)

Phenyl(2-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)ethyl)phenyl)methanone (30): Colorless oil (35%, 23.5 mg); Ry 0.36
(EtOAc/petroleum ether = 1:10). 'H NMR (400 MHz, CDCls): 6 = 7.81-7.79 (m, 2H),
7.59-7.55 (m, 1H), 7.46-7.42 (m, 2H), 7.40-7.37 (m, 2H), 7.24-7.19 (m, 2H), 2.79 (t, J
= 8.0 Hz, 2H), 1.18 (s, 12H), 1.06 (t, J = 8.0 Hz, 2H); '*C NMR (100 MHz, CDCls): &
= 198.7, 143.6, 138.3, 138.0, 133.0, 130.2, 130.1, 129.5, 128.4, 128.3, 125.0, 83.0,
27.3, 24.8 ppm; IR (KBr): v 2926, 1663, 1372, 1264, 1143, 733, 702 cm!; HRMS
(ESI) calcd for C,1H,6BO; [M+H]* 337.1970, found 337.1968.

0]

@)
1-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)decan-5-one (3p): Colorless oil
(54%, 30.0 mg); R 0.45 (EtOAc/petroleum ether = 1:10). 'H NMR (400 MHz,
CDCly): 6 = 2.39-2.34 (m, 4H), 1.60-1.51 (m, 4H), 1.43-1.35 (m, 2H), 1.33-1.19 (m,
16H), 0.87 (t, J= 7.2 Hz, 3H), 0.77 (t, J = 8.0 Hz, 2H); '3C NMR (100 MHz, CDCl,):
o =211.6, 82.9, 42.7, 42.7, 31.4, 26.5, 24.8, 23.7, 23.5, 22.4, 13.9 ppm; IR (KBr):
Vmax 2932, 1713, 1373, 1320, 1145, 968, 911, 847, 733, 648 cm™'; HRMS (ESI) calcd
for CsH3;BNaO; [M+Na]* 305.2258, found 305.2257.
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caat)

1-Phenyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)butan-1-one (5a):
(known compound)?? Colorless o0il (72%, 39.6 mg); Ry 0.35 (EtOAc/petroleum ether =
1:10). '"H NMR (400 MHz, CDCls): 8 = 7.98-7.96 (m, 2H), 7.56-7.52 (m, 1H), 7.46-
7.43 (m, 2H), 2.98 (t, J = 7.6 Hz, 2H), 1.89-1.82 (m, 2H), 1.25 (s, 12H), 0.88 (t, J =
8.0 Hz, 2H); 3C NMR (100 MHz, CDCls): 8 = 200.5, 137.1, 132.8, 128.5, 128.1, 83.0,
40.9, 24.8, 19.2 ppm.

I ‘?J§<
Cl

1-(4-Chlorophenyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)butan-1-one
(5b): Colorless oil (65%, 40.2 mg); Ry 0.31 (EtOAc/petroleum ether = 1:10). '"H NMR
(400 MHz, CDCl;): & = 7.93-7.88 (m, 2H), 7.44-7.40 (m, 2H), 2.94 (t, /= 7.2 Hz, 2H),
1.88-1.80 (m, 2H), 1.25 (s, 12H), 0.88 (t, J = 8.0 Hz, 2H); 3C NMR (100 MHz,
CDCl): & =199.3, 139.2, 135.3, 129.6, 128.8, 83.1, 40.9, 24.8, 19.2 ppm; IR (KBr):
Vmax 2925, 1685, 1588, 1461, 1372, 1318, 1262, 1215, 1143, 1091, 1012, 968, 846,
798, 735 cm’'; HRMS (ESI) caled for C;sH,3BClIO; [M+H]" 309.1423, found
309.1410.

©)K/\/B

~0

4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(o-tolyl)butan-1-one (5¢):
Colorless oil (78%, 45.1 mg); Ry 0.36 (EtOAc/petroleum ether = 1:10). 'H NMR (400
MHz, CDCl): 6 = 7.62 (d, J = 8.0 Hz, 1H), 7.36-7.32 (m, 1H), 7.23 (t, J = 7.6 Hz,
2H), 2.89 (t, J= 7.6 Hz, 2H), 2.47 (s, 3H), 1.85-1.78 (m, 2H), 1.23 (s, 12H), 0.86 (t, J
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= 8.0 Hz, 2H); '3C NMR (100 MHz, CDCl;): 6 = 204.8, 138.3, 137.8, 131.8, 130.9,
128.3,125.5, 83.0, 43.9, 24.8, 21.2, 19.1 ppm; IR (KBr): v 2977, 1683, 1455, 1371,
1319, 1267, 1215, 1143, 968, 846, 733, 702 cm’'; HRMS (ESI) calcd for C;7HBO3
[M+H]" 289.1970, found 289.1963.

IO s

1-Phenyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-1-one (5d):
(known compound)'¢ Colorless oil (68%, 41.4 mg); Ry 0.33 (EtOAc/petroleum ether =
1:10). '"H NMR (400 MHz, CDCls): 8 = 7.96-7.93 (m, 2H), 7.56-7.52 (m, 1H), 7.46-
7.43 (m, 2H), 2.95 (t, J = 7.6 Hz, 2H), 1.77-1.69 (m, 2H), 1.50-1.34 (m, 4H), 1.23 (s,
12H), 0.79 (t, J = 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl;): & = 200.6, 137.1, 132.8,
128.5, 128.0, 82.9, 38.5, 32.0, 24.8, 24.1, 23.8 ppm.

©)MB

~0

6-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(o-tolyl)hexan-1-one (Se):
Colorless oil (43%, 27.2 mg); Ry 0.38 (EtOAc/petroleum ether = 1:10). 'H NMR (400
MHz, CDCl): 6 = 7.59 (d, J = 7.6 Hz, 1H), 7.37-7.33 (m, 1H), 7.23 (d, J = 7.2 Hz,
2H), 2.87 (t, J = 7.6 Hz, 2H), 2.47 (s, 3H), 1.73-1.65 (m, 2H), 1.48-1.41 (m, 2H),
1.39-1.32 (m, 2H), 1.23 (s, 12H), 0.78 (t, J = 8.0 Hz, 2H); *C NMR (100 MHz,
CDCly): 6 = 205.0, 138.4, 137.7, 131.8, 130.9, 128.2, 125.6, 82.9, 41.6, 32.0, 24.8,
24.2,23.8, 21.1 ppm; IR (KBr): v, 2925, 1685, 1456, 1373, 1318, 1263, 1144, 1018,
967, 802, 735, 703 cm''; HRMS (ESI) calcd for Ci9H,0BNaOs; [M+Na]* 339.2102,
found 339.2097.

I ‘?J%
C'\@)W/B\O

1-(3-Chlorophenyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-1-one
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(5f): Colorless oil (56%, 37.7 mg); R¢ 0.28 (EtOAc/petroleum ether = 1:10). "H NMR
(400 MHz, CDCl3): 6 =7.91 (t,J= 1.6 Hz, 1H), 7.83-7.80 (m, 1H), 7.52-7.50 (m, 1H),
7.39 (t, J = 8.0 Hz, 1H), 2.92 (t, J = 7.2 Hz, 2H), 1.76-1.68 (m, 2H), 1.50-1.42 (m,
2H), 1.41-1.33 (m, 2H), 1.23 (s, 12H), 0.78 (t, J = 7.2 Hz, 2H); 13C NMR (100 MHz,
CDCl): 6 = 199.2, 138.6, 134.8, 132.7, 129.8, 128.2, 126.1, 82.9, 38.6, 31.9, 24.8,
23.9, 23.7 ppm; IR (KBr): vy.x 2927, 1689, 1571, 1415, 1370, 1317, 1249, 1204,
1143, 968, 846, 786, 712, 680 cm™'; HRMS (ESI) calcd for C1gH,sBCINaO; [M+Na]*
359.1556, found 359.1548.

i ‘?J§<
/@)MB\O
F

1-(4-Fluorophenyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-1-one
(5g): Colorless oil (65%, 41.6 mg); R 0.34 (EtOAc/petroleum ether = 1:10). '"H NMR
(400 MHz, CDCl;): & = 8.00-7.96 (m, 2H), 7.14-7.09 (m, 2H), 2.92 (t, J = 8.0 Hz, 2H),
1.76-1.68 (m, 2H), 1.49-1.42 (m, 2H), 1.41-1.34 (m, 2H), 1.23 (s, 12H), 0.78 (t, J =
7.6 Hz, 2H); 3C NMR (100 MHz, CDCl;): 6 =198.9, 165.6 (d, J = 252.4 Hz), 133.5
(d, J=3.0 Hz), 130.6 (d, /= 9.4 Hz), 115.6 (d, J = 21.5 Hz), 82.9, 38.5, 32.0, 24.8,
24.1, 23.8 ppm; IR (KBr): vn. 2931, 1684, 1598, 1506, 1371, 1318, 1265, 1232,
1143, 968, 845, 733, 703 cm’!; HRMS (ESI) caled for C;sH,sBFNaO; [M+Na]*
343.1851, found 343.1852.

i ‘?J%
B\O
CHj

4-Methyl-1-phenyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-1-one

(5h): Colorless oil (50%, 31.8 mg); R¢ 0.37 (EtOAc/petroleum ether = 1:10). 'H NMR
(400 MHz, CDCl;): 6 = 7.96-7.94 (m, 2H), 7.57-7.52 (m, 1H), 7.47-7.43 (m, 2H),
3.03-2.90 (m, 2H), 1.78-1.71 (m, 1H), 1.58-1.39 (m, 3H), 1.32-1.26 (m, 1H), 1.23 (s,
12H), 0.92 (d, J = 6.4 Hz, 3H), 0.86-0.70 (m, 2H); 3C NMR (100 MHz, CDCl3): & =
200.8, 137.1, 132.8, 128.5, 128.0, 82.9, 36.4, 34.8, 31.0, 30.6, 24.8, 24.7, 19.1 ppm;
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IR (KBr): vax 2925, 1686, 1598, 1449, 1371, 1319, 1271, 1210, 1145, 968, 847, 740,
691 cm'!; HRMS (ESI) calcd for C19H,0BNaO; [M+Na]* 339.2102, found 339.2098.

i 9J§<
B\o
FF

4,4-Difluoro-1-phenyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-1-
one (5i): Colorless oil (52%, 35.2 mg); Ry 0.30 (EtOAc/petroleum ether = 1:10). 'H
NMR (400 MHz, CDCls): 6 = 7.99-7.97 (m, 2H), 7.59-7.55 (m, 1H), 7.49-7.45 (m,
2H), 3.24-3.20 (m, 2H), 2.36-2.23 (m, 2H), 2.07-1.95 (m, 2H), 1.25 (s, 12H), 0.96 (t,
J= 8.0 Hz, 2H); 13C NMR (100 MHz, CDCl;): 6 = 198.4, 136.6, 133.2, 128.6, 128.0,
127.4, 125.0 (t, J =239.7 Hz), 83.3, 31.5 (t, /= 25.9 Hz), 31.3 (t, /= 3.6 Hz), 30.4 (t,
J = 25.2 Hz), 24.8 ppm; °F NMR (376 MHz, CDCls) & -101.5 (s); IR (KBr): Vpax
2925, 1689, 1598, 1379, 1324, 1261, 1212, 1143, 1027, 968, 847, 798, 741 cm’;
HRMS (ESI) calcd for CigH,sBF,NaO; [M+Na]* 361.1757, found 361.1754.

0 9&
B\O
H CO,Et

Ethyl 5-oxo-5-phenyl-2-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethyl)-
pentanoate (5j): Colorless oil (57%, 42.9 mg); R¢ 0.31 (EtOAc/petroleum ether =
1:10). '"H NMR (400 MHz, CDCly): 6 = 7.95-7.93 (m, 2H), 7.56-7.52 (m, 1H), 7.44 (4,
J=17.6 Hz, 2H), 4.19-4.07 (m, 2H), 3.04-2.90 (m, 2H), 2.46-2.39 (m, 1H), 2.04-1.91
(m, 2H), 1.82-1.72 (m, 1H), 1.70-1.61 (m, 1H), 1.24 (t, J=7.2 Hz, 3H), 1.23 (s, 12H),
0.81-0.77 (m, 2H); '*C NMR (100 MHz, CDCl;): 6 = 199.5, 175.8, 136.8, 132.9,
128.5, 128.0, 83.1, 60.2, 46.9, 36.2, 26.8, 26.3, 24.8, 24.7, 14.3 ppm; IR (KBr): vpax
2978, 1726, 1685, 1448, 1371, 1320, 1143, 967, 735, 690 cm'; HRMS (ESI) caled for
C,1H3;BNaOs [M+Na]* 397.2157, found 397.2152.

©)K/\O/\/B\O
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1-Phenyl-3-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)ethoxy)propan-1-one
(5k): (known compound)'c Colorless oil (33%, 20.1 mg); R 0.25 (EtOAc/petroleum
ether = 1:10). '"H NMR (400 MHz, CDCl3): 8 = 7.97-7.95 (m, 2H), 7.57-7.54 (m, 1H),
7.47-7.44 (m, 2H), 3.85 (t, J = 6.8 Hz, 2H), 3.61 (t, J = 8.0 Hz, 2H), 3.25 (t, /= 6.8
Hz, 2H), 1.23 (s, 12H), 1.16 (t, J = 8.0 Hz, 2H); '3C NMR (100 MHz, CDCl;): 6 =
198.5, 137.0, 133.0, 128.5, 128.1, 83.1, 67.7, 65.7, 38.9, 24.8 ppm.

SRR o

1-Phenyl-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)heptan-1-one (5D:
(known compound)'¢ Colorless oil (51%, 32.3 mg); Ry 0.35 (EtOAc/petroleum ether =
1:10). '"H NMR (400 MHz, CDCls): 8 = 7.96-7.94 (m, 2H), 7.57-7.52 (m, 1H), 7.47-
7.43 (m, 2H), 2.95 (t, J = 7.2 Hz, 2H), 1.76-1.69 (m, 2H), 1.46-1.30 (m, 6H), 1.23 (s,
12H), 0.77 (t, J = 7.6 Hz, 2H); 13C NMR (100 MHz, CDCl;): & = 200.6, 137.1, 132.8,
128.5, 128.0, 82.8, 38.6, 32.1, 29.1, 24.8, 24.3, 23.8 ppm.

W?

1-Phenyl-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)octan-1-one (5m):
Colorless oil (53%, 35.1 mg); Ry 0.32 (EtOAc/petroleum ether = 1:10). 'H NMR (400
MHz, CDCly): 8 = 7.96-7.94 (m, 2H), 7.57-7.52 (m, 1H), 7.47-7.43 (m, 2H), 2.95 (t, J
=7.6 Hz, 2H), 1.76-1.68 (m, 2H), 1.44-1.28 (m, 8H), 1.23 (s, 12H), 0.76 (t,J = 7.6 Hz,
2H); 3C NMR (100 MHz, CDCl3): 6 = 200.6, 137.1, 132.8, 128.5, 128.0, 82.8, 38.6,
32.2,29.3,29.2,24.8, 24.4, 23.9 ppm; IR (KBr): vy.x 2924, 2854, 1685, 1598, 1448,
1371, 1318, 1144, 967, 846, 752, 690 cm'; HRMS (ESI) calcd for CyH;BNaO;
[M+Na]* 353.2258, found 353.2259.

W?
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1-Phenyl-12-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)dodecan-1-one (5n):
Colorless oil (61%, 47.1 mg); R; 0.33 (EtOAc/petroleum ether = 1:10). 'H NMR (400
MHz, CDCls): 6 = 7.97-7.95 (m, 2H), 7.55 (t, J = 7.2 Hz, 1H), 7.48-7.44 (m, 2H),
2.96 (t,J=7.6 Hz, 2H), 1.76-1.69 (m, 2H), 1.39-1.25 (m, 16H), 1.24 (s, 12H), 0.76 (t,
J=17.6 Hz, 2H); 13C NMR (100 MHz, CDCls): 6 = 200.6, 137.1, 132.8, 128.5, 128.0,
82.8, 38.6, 32.4, 29.6, 29.5, 29.5, 29.4, 29.3, 24.8, 24.4, 24.0 ppm; IR (KBr): vyax
2923, 2852, 1687, 1598, 1448, 1371, 1317, 1144, 967, 846, 737, 690 cm™'; HRMS
(ESI) calced for C4H390BNaO; [M+Na]* 409.2884, found 409.2884.
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Characterization of Alkylboronic Esters 7

‘?J§<
B\O
o) CHs

1-Phenyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-1-one (7a):
(known compound)?® Colorless oil (56%, 33.9 mg); R; 0.35 (EtOAc/petroleum ether =
1:10). '"H NMR (400 MHz, CDCls): 8 = 7.96-7.93 (m, 2H), 7.55-7.51 (m, 1H), 7.46-
7.42 (m, 2H), 2.95 (t, J = 7.6 Hz, 2H), 1.83-1.67 (m, 2H), 1.59-1.50 (m, 1H), 1.42-
1.33 (m, 1H), 1.22 (s, 12H), 1.09-0.97 (m, 4H); 13C NMR (100 MHz, CDCly): 6 =
200.5, 137.0, 132.8, 128.5, 128.0, 82.8, 38.9, 32.9, 24.7, 24.6, 23.7, 15.4 ppm.

o. O
o)

©)K/\/K/\/\/\

1-Phenyl-5-(4,4,5-trimethyl-1,3,2-dioxaborolan-2-yl)dodecan-1-one (7b):
Colorless oil (43%, 33.2 mg); Ry 0.32 (EtOAc/petroleum ether = 1:10). 'H NMR (400
MHz, CDCl;): 6 = 7.96-7.94 (m, 2H), 7.56-7.52 (m, 1H), 7.46-7.42 (m, 2H), 3.01-
2.88 (m, 2H), 1.77-1.69 (m, 2H), 1.54-1.34 (m, 4H), 1.25 (br s, 10H), 1.23 (s, 12H),
1.05-0.97 (m, 1H), 0.87 (t, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl;): & = 200.5,
137.0, 132.8, 128.5, 128.1, 82.9, 39.0, 31.8, 31.2, 31.1, 29.9, 29.2, 29.1, 24.8, 24.7,
24.1,22.6, 14.1 ppm; IR (KBr): v 2929, 1685, 1598, 1461, 1370, 1315, 1268, 1213,
1143, 967, 857, 735, 690 cm™'; HRMS (ESI) calcd for C,4H4BOs; [M+H]" 387.3065,
found 387.3066.

Ethyl 2-(4-(6-ox0-6-phenyl-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexyl)
phenyl)propanoate (7c): Colorless oil (53%, 50.6 mg); R¢ 0.30 (EtOAc/petroleum
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ether = 1:10). 'H NMR (400 MHz, CDCl3): 8 = 7.95-7.93 (m, 2H), 7.56-7.52 (m, 1H),
7.46-7.43 (m, 2H), 7.18-7.13 (m, 4H), 4.16-4.02 (m, 2H), 3.65 (q, J = 7.2 Hz, 1H),
3.02-2.87 (m, 2H), 2.73-2.64 (m, 2H), 1.86-1.68 (m, 2H), 1.56-1.48 (m, 2H), 1.45 (dd,
J=7.2,12Hz, 3H), 1.43-1.36 (m, 1H), 1.19 (t,J= 7.2 Hz, 3H), 1.14 (s, 6H), 1.10 (s,
6H); 13C NMR (100 MHz, CDCls): 8 = 200.5, 174.7, 140.9, 138.0, 137.0, 132.8,
129.1, 128.5, 128.1, 127.1, 83.1, 60.6, 45.2, 38.9, 36.8, 30.9, 24.8, 24.6, 23.9, 18.6,
14.1 ppm; IR (KBr): vnax 2928, 1732, 1684, 1449, 1372, 1321, 1260, 1211, 1143,
1090, 1023, 908, 799, 731, 690, 649 cm'; HRMS (ESI) calcd for CyH39BNaOs
[M+Na]* 501.2783, found 501.2789.

i ‘?J%
B\O
CHj

1-Phenyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)heptan-1-one (7d):
Colorless oil (52%, 32.7 mg); R¢ 0.33 (EtOAc/petroleum ether = 1:10). '"H NMR (400
MHz, CDCly): 6 = 7.96-7.93 (m, 2H), 7.56-7.52 (m, 1H), 7.46-7.43 (m, 2H), 2.95 (t, J
=7.6 Hz, 2H), 1.76-1.69 (m, 2H), 1.54-1.45 (m, 1H), 1.42-1.32 (m, 3H), 1.22 (s, 12H),
1.06-0.95 (m, 4H); 3C NMR (100 MHz, CDCl;): 8 = 200.6, 137.1, 132.8, 128.5,
128.0, 82.8, 38.6, 32.9, 28.6, 24.7, 24.6, 24.5, 15.4 ppm; IR (KBr): vy 2925, 1685,
1461, 1371, 1314, 1261, 1143, 1014, 799, 735, 690 cm''; HRMS (ESI) calcd for
Ci9Hp9BNaO;3; [M+Na]* 339.2102, found 339.2100.
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Characterization of New Alkylsilyl Peroxides 1

OOTMS
CIO—D

((1-(4-Chlorophenyl)cyclopentyl)peroxy)trimethylsilane (1c): Colorless oil; Ry
0.80 (EtOAc/petroleum ether = 1:20). 'TH NMR (400 MHz, CDCl3): 6 = 7.40-7.38 (m,
2H), 7.31-7.29 (m, 2H), 2.35-2.31 (m, 2H), 1.90-1.85 (m, 4H), 1.81-1.77 (m, 2H),
0.12 (s, 9H); 13C NMR (100 MHz, CDCl): 8 =142.7, 132.6, 128.1, 127.8, 94.5, 36.6,
24.2, -1.3 ppm; IR (KBr): vm.x 2962, 1492, 1249, 1092, 892, 844, 825, 734 cm’l;
HRMS (ESI) calcd for C4H,C10,Si [M+H]* 285.1072, found 285.1092.

OOTMS

((1-(4-Methoxyphenyl)cyclopentyl)peroxy)trimethylsilane (1f): Colorless oil; Ry
0.35 (EtOAc/petroleum ether = 1:10). '"H NMR (400 MHz, CDCls): 6 = 7.39 -7.37 (m,
2H), 6.87-6.85 (m, 2H), 3.81 (s, 3H), 2.36-2.30 (m, 2H), 1.93-1.82 (m, 4H), 1.79-1.74
(m, 2H), 0.08 (s, 9H); *C NMR (100 MHz, CDCl;): 6 =158.5, 136.2, 128.0, 113.0,
94.6, 55.2,36.3, 24.1, -1.3 ppm; IR (KBr): vmax 2959, 1513, 1248, 906, 844, 732 cm’!;
HRMS (ESI) calcd for C;sH»4NaO3Si [M+Na]* 303.1387, found 303.1383.

: OOTMS

F
((1-(3-Fluorophenyl)cyclopentyl)peroxy)trimethylsilane (1g): Colorless oil; Ry
0.86 (EtOAc/petroleum ether = 1:20). 'TH NMR (400 MHz, CDCl3): 6 = 7.32 -7.28 (m,
1H), 7.24-7.19 (m, 2H), 6.97-6.93 (m, 1H), 2.33 (br s, 2H), 1.91 (br s, 4H), 1.79 (br s,
2H), 0.15 (s, 9H); 13C NMR (100 MHz, CDCl;): 6 =162.7 (d, J = 242.7 Hz), 147.1 (d,
J=6.6 Hz), 129.1 (d, /= 8.1 Hz), 122.0 (d, /= 2.6 Hz), 113.8 (d, J/=22.0 Hz), 113.5
(d, J = 21.1 Hz), 94.7, 36.8, 24.3, -1.3 ppm; IR (KBr): vy, 2961, 1615, 1590, 1438,
1249, 893, 840, 779, 741, 693 cm'!; HRMS (ESI) caled for C4H,FKO,Si [M+K]*
307.0926, found 307.0937.
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: OOTMS

Cl

((1-(3-Chlorophenyl)cyclopentyl)peroxy)trimethylsilane (1h): Colorless oil; Ry
0.82 (EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl3): 6 = 7.43 (d, J =
1.6 Hz, 1H), 7.33-7.30 (m, 1H), 7.26-7.20 (m, 2H), 2.33-2.27 (m, 2H), 1.91-1.84 (m,
4H), 1.80-1.71 (m, 2H), 0.11 (s, 9H); 13C NMR (100 MHz, CDCly): 6 =146.4, 133.7,
129.0, 127.0, 126.9, 124.7, 94.6, 36.7, 24.2, -1.3 ppm; IR (KBr): v 2962, 1419,
1250, 905, 845, 782, 732, 694 cm™!'; HRMS (ESI) calcd for Ci4H,;CINaO,Si [M+Na]*
307.0892, found 307.0882.

: OOTMS

F
((1-(2-Fluorophenyl)cyclopentyl)peroxy)trimethylsilane (1i): Colorless oil; Ry 0.85
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCls): 6 = 7.57-7.53 (m, 1H),
7.25-7.20 (m, 1H), 7.11-7.07 (m, 1H), 6.99 (ddd, J = 12.0 Hz, 8.0 Hz, 1.2 Hz, 1H),
2.41-2.36 (m, 2H), 2.05-1.98 (m, 2H), 1.86-1.72 (m, 4H), 0.09 (s, 9H); '*C NMR (100
MHz, CDCls): & =160.7 (d, J = 246.5 Hz), 131.0 (d, J = 11.7 Hz), 129.6 (d, J = 4.6
Hz), 128.6 (d, J = 8.5 Hz), 123.2 (d, /= 3.2 Hz), 115.8 (d, J = 23.2 Hz), 93.4 (d, J =
3.1 Hz), 36.1 (d, J = 3.4 Hz), 24.3, -1.4 ppm; IR (KBr): vy.x 2960, 1488, 1451, 1250,
1099, 906, 845, 755, 733, 648 cm’!; HRMS (ESI) caled for Ci4H, FKO,Si [M+K]*
307.0926, found 307.0952.

: OOTMS

CH;
Trimethyl((1-(o-tolyl)cyclopentyl)peroxy)silane (1j): Colorless oil; Ry 0.90
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCls): 6 =7.39 (d, J= 7.2 Hz,
1H), 7.16-7.12 (m, 3H), 2.50 (s, 3H), 2.45-2.39 (m, 2H), 2.04-1.97 (m, 2H), 1.87-1.77
(m, 2H), 1.73-1.62 (m, 2H), 0.06 (s, 9H); 3C NMR (100 MHz, CDCl;): 4 =141.4,
137.5, 131.8, 127.6, 127.1, 124.9, 95.7, 35.7, 24.1, 21.7, -1.2 ppm; IR (KBr): Vpax

2960, 1250, 1015, 905, 844, 726, 649 cm!'; HRMS (ESI) caled for Ci5H,50,Si
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[M+H]" 265.1618, found 265.1633.

::: OOTMS
F

H3;C

((1-(4-Fluoro-3-methylphenyl)cyclopentyl)peroxy)trimethylsilane (1k): Colorless
oil; R 0.92 (EtOAc/petroleum ether = 1:20). '"H NMR (400 MHz, CDCl;): 6 = 7.24-
7.20 (m, 2H), 6.96-6.91 (m, 1H), 2.34-2.28 (m, 2H), 2.78 (s, 3H), 1.91-1.82 (m, 4H),
1.78-1.70 (m, 2H), 0.09 (s, 9H); '*C NMR (100 MHz, CDCl3): 8 =160.4 (d, J =242.3
Hz), 139.5 (d, J = 3.5 Hz), 129.9 (d, J = 5.0 Hz), 125.6 (d, J = 7.8 Hz), 123.6 (d, J =
17.1 Hz), 114.1 (d, J = 22.0 Hz), 94.5, 36.5, 24.2, 14.7 (d, J = 3.3 Hz), -1.3 ppm; IR
(KBr): max 2960, 1503, 1250, 1186, 1119, 905, 844, 728, 649 cm’'; HRMS (ESI)

calcd for C5sH,4FO,Si[M+H]" 283.1524, found 283.1508.
OO0TMS

LD
S
Trimethyl((1-(thiophen-2-yl)cyclopentyl)peroxy)silane (11): Colorless oil; Rs 0.86
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCls): 6 = 7.23-7.22 (m, 1H),
7.03-7.02 (m, 1H), 6.97-6.94 (m, 1H), 2.44-2.38 (m, 2H), 2.05-1.97 (m, 2H), 1.91-
1.81 (m, 2H), 1.80-1.72 (m, 2H), 0.10 (s, 9H); 3C NMR (100 MHz, CDCls): 6 =148.2,
126.0, 124.4, 124.3, 92.3, 37.4, 24.0, -1.4 ppm; IR (KBr): v.x 2962, 1249, 906, 845,
734, 697 cm'; HRMS (ESI) caled for C;,H,;0,SSi [M+H]" 257.1026, found
257.1023.

OOTMS

Trimethyl((1-(naphthalen-1-yl)cyclopentyl)peroxy)silane (Im): Colorless oil; Ry
0.87 (EtOAc/petroleum ether = 1:20). 'TH NMR (400 MHz, CDCl;): 6 = 8.55-8.53 (m,
1H), 7.86-7.82 (m, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 7.2 Hz, 1H), 7.48-7.43
(m, 2H), 7.40 (t, J = 7.6 Hz, 1H), 2.64-2.58 (m, 2H), 2.26-2.18 (m, 2H), 1.97-1.86 (m,
2H), 1.78-1.70 (m, 2H), -0.01 (s, 9H); '*C NMR (100 MHz, CDCl;): 8 =139.5, 134.5,

132.0, 128.7, 128.4, 127.1, 125.0, 124.8, 124.5, 95.8, 36.6, 24.3, -1.2 ppm; IR (KBr):
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Vmax 2960, 1510, 1250, 904, 845, 798, 777, 728, 649 cm’'; HRMS (ESI) calcd for
CisH,50,S1 [M+H]* 301.1618, found 301.1630.

U domws

Trimethyl((1-(naphthalen-2-yl)cyclopentyl)peroxy)silane (In): Colorless oil; Ry
0.85 (EtOAc/petroleum ether = 1:20). '"H NMR (400 MHz, CDCl;): 6 = 7.90 (s, 1H),
7.86-7.80 (m, 3H), 7.63-7.60 (m, 1H), 7.49-7.44 (m, 2H), 2.45-2.40 (m, 2H), 1.98-
1.88 (m, 2H), 1.86-1.78 (m, 2H), 0.11 (s, 9H); 3C NMR (100 MHz, CDCl): 6 =141.7,
133.0, 132.5, 128.2, 127.4, 127.3, 125.7, 125.6, 125.4, 125.0, 95.1, 36.5, 24.3, -1.2
ppm; IR (KBr): v 2961, 1249, 905, 844, 727, 649, 476 cm!; HRMS (ESI) calced for
Ci3Hp50,Si [M+H]" 301.1618, found 301.1632.

TMSOO O
D)

Trimethyl((1-phenyl-2,3-dihydro-1H-inden-1-yl)peroxy)silane (10): Colorless oil;
R; 0.87 (EtOAc/petroleum ether = 1:20). '"H NMR (400 MHz, CDCl,): & = 7.48-7.46
(m, 2H), 7.39-7.33 (m, 4H), 7.31-7.28 (m, 1H), 7.26-7.19 (m, 2H), 3.21-3.13 (m, 1H),
2.99-2.92 (m, 1H), 2.68-2.62 (m, 1H), 2.40-2.32 (m, 1H), -0.03 (s, 9H); 1*C NMR
(100 MHz, CDCls): & =145.9, 143.6, 143.5, 128.6, 127.8, 127.5, 126.9, 126.7, 125.8,
124.5, 96.8, 40.6, 30.4, -1.6 ppm; IR (KBr): vy, 2960, 1446, 1249, 1021, 881, 842,
751, 736, 698, 606, 571 cm''; HRMS (ESI) calcd for C;3sH,30,Si [M+H]" 299.1462,

found 299.1444.
00SiMes

Trimethyl((1-pentylcyclopentyl)peroxy)silane (1p): Colorless oil; Ry 0.92
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl5): 6 = 1.88-1.82 (m, 2H),
1.72-1.63 (m, 4H), 1.57-1.49 (m, 2H), 1.47-1.40 (m, 2H), 1.37-1.23 (m, 6H), 0.89 (t,
J=7.2Hz, 3H), 0.17 (s, 9H); 13C NMR (100 MHz, CDCl;): 6 =94.5, 36.7, 34.8, 32.4,

24.8, 24.1, 22.7, 14.1, -1.1 ppm; IR (KBr): vm.x 2957, 1249, 893, 841, 742 cm’;
s33



HRMS (ESI) calcd for Ci3HsNaO,Si [M+Na]* 267.1751, found 267.1734.
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OOTMS

Trimethyl((1-phenylcyclobutyl)peroxy)silane (4a): Colorless oil; Ry 0.92
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl5): 6 = 7.44-7.42 (m, 2H),
7.38-7.34 (m, 2H), 7.31-7.26 (m, 1H), 2.66-2.58 (m, 2H), 2.48-2.41 (m, 2H), 2.10-
1.99 (m, 1H), 1.77-1.66 (m, 1H), 0.07 (s, 9H); '*C NMR (100 MHz, CDCI;): 8 =142.6,
127.9, 127.4, 126.8, 87.7, 31.3, 13.8, -1.3 ppm; IR (KBr): vy,.x 2956, 1447, 1304,
1250, 1023, 845, 758, 697 cm’!'; HRMS (ESI) calcd for Ci3Hp)NaO,Si [M+Na]*
259.1125, found 259.1117.

OO0TMS
C

((1-(4-Chlorophenyl)cyclobutyl)peroxy)trimethylsilane (4b): Colorless oil; R; 0.86
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCls): 6 = 7.36-7.30 (m, 4H),
2.61-2.53 (m, 2H), 2.43-2.36 (m, 2H), 2.10-1.99 (m, 1H), 1.77-1.67 (m, 1H), 0.08 (s,
9H); *C NMR (100 MHz, CDCls): 8 =141.3, 133.2, 128.2, 128.0, 87.1, 31.4, 13.9, -
1.3 ppm; IR (KBr): vya 2956, 1492, 1250, 1092, 1014, 845, 750 cm'; HRMS (ESI)
calcd for C13H;9CINaO,Si[M+Na]" 293.0735, found 293.0723.

CH;

OOTMS

Trimethyl((1-(o-tolyl)cyclobutyl)peroxy)silane (4¢): Colorless oil; Ry 0.95
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl5): 6 = 7.28-7.24 (m, 1H),
7.21-7.11 (m, 3H), 2.68-2.52 (m, 4H), 2.34 (s, 3H), 2.23-2.12 (m, 1H), 1.81-1.72 (m,
1H), 0.00 (s, 9H); 3C NMR (100 MHz, CDCl3): 6 =139.9, 137.4, 131.1, 128.0, 127.7,
124.9, 89.6, 31.6, 20.0, 15.5, -1.4 ppm; IR (KBr): vm. 2955, 1297, 1250, 906, 845,
731, 649 cm'; HRMS (ESI) calcd for C14H»;0,Si [M+H]* 251.1462, found 251.1455.
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OOTMS

e

CH;
Trimethyl((1-(o-tolyl)cyclohexyl)peroxy)silane (4e): Colorless oil; Ry 0.92
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl3): 6 = 7.40-7.37 (m, 1H),
7.17-7.12 (m, 3H), 2.59 (s, 3H), 2.33-2.30 (m, 2H), 1.86-1.70 (m, 5H), 1.59-1.54 (m,
2H), 1.36-1.24 (m, 1H), 0.20 (s, 9H); 13C NMR (100 MHz, CDCls): 6 =143.2, 136.7,
132.4,126.8, 126.7, 125.3, 85.4, 33.7,25.7,22.1, 21.9, -0.8 ppm; IR (KBr): vyax 2933,
1448, 1249, 1015, 883, 842, 751, 723 cm!; HRMS (ESI) caled for C,cH»;0,Si
[M+H]* 279.1775, found 279.1774.

: OO0TMS

Cl

((1-(3-Chlorophenyl)cyclohexyl)peroxy)trimethylsilane (4f): Colorless oil; R 0.87
(EtOAc/petroleum ether = 1:20). 'TH NMR (400 MHz, CDCls): = 7.43 (t, J = 1.6 Hz,
1H), 7.32-7.29 (m, 1H), 7.27-7.23 (m, 1H), 7.22-7.19 (m, 1H), 2.11-2.06 (m, 2H),
1.78-1.63 (m, 5H), 1.59-1.51 (m, 2H), 1.34-1.26 (m, 1H), 0.18 (s, 9H); '*C NMR (100
MHz, CDCly): 6 =148.1, 133.8, 129.1, 126.8, 126.4, 124.1, 83.7, 34.4, 25.5, 22.0, -1.2
ppm; IR (KBr): vy 2938, 1250, 906, 846, 783, 732, 693, 649 cm'!; HRMS (ESI)
calcd for C15sH»;CIKO,Si [M+K]" 337.0787, found 337.0752.

OOTMS
~O0)

((1-(4-Fluorophenyl)cyclohexyl)peroxy)trimethylsilane (4g): Colorless oil; R¢ 0.90
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl5): 6 = 7.43-7.38 (m, 2H),
7.03-6.97 (m, 2H), 2.10 (d, J = 12.8 Hz, 2H), 1.81-1.74 (m, 2H), 1.73-1.64 (m, 3H),
1.54-1.48 (m, 2H), 1.35-1.26 (m, 1H), 0.15 (s, 9); *C NMR (100 MHz, CDCl;): 3
=161.7 (d, J = 243.3 Hz), 141.3, 127.7 (d, J = 7.8 Hz), 114.5 (d, J = 20.9 Hz), 83.6,
34.5,25.6,22.1, -1.1 ppm; IR (KBr): vy 2937, 1605, 1510, 1447, 1250, 1232, 1161,
1013, 883, 845, 735 cm™'; HRMS (ESI) calcd for C;sH,3FNaO,Si [M+Na]* 305.1344,
found 305.1351.
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:: OOTMS
CH

Trimethyl((4-methyl-1-phenylcyclohexyl)peroxy)silane (4h): Colorless oil; R¢ 0.92

3

(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl5): 6 = 7.52-7.49 (m, 2H),
7.37-7.32 (m, 2H), 7.30-7.27 (m, 1H), 2.41-2.36 (m, 2H), 1.94-1.87 (m, 2H), 1.77-
1.71 (m, 2H), 1.66-1.56 (m, 1H), 1.06-0.97 (m, 2H), 0.86-0.84 (d, J = 6.8 Hz, 3H),
0.02 (s, 9H); 3C NMR (100 MHz, CDCly): 8 =127.9, 127.6, 127.3, 84.8, 32.1, 31.2,
31.0, 20.8, -1.2 ppm; IR (KBr): . 2954, 1454, 1250, 906, 872, 845, 732 cm’l;
HRMS (ESI) calcd for CiH»;0,Si[M+H]* 279.1775, found 279.1758.

F
TMSOO F

((4,4-difluoro-1-phenylcyclohexyl)peroxy)trimethylsilane (4i): Colorless oil; Ry
0.89 (EtOAc/petroleum ether = 1:20). 'TH NMR (400 MHz, CDCly): 6 = 7.44-7.42 (m,
2H), 7.37-7.33 (m, 2H), 7.30-7.27 (m, 1H), 2.32-2.28 (m, 2H), 2.22-2.14 (m, 1H),
2.12-1.97 (m, 5H), 0.18 (s, 9H); '*C NMR (100 MHz, CDCl;): 6 =143.8, 128.0, 127.3,
125.6, 123.3 (dd, J = 240.6, 236.2 Hz), 82.4, 30.8 (d, /= 9.4 Hz), 29.9 (dd, J = 254,
24.0 Hz), -1.3 ppm; °F NMR (376 MHz, CDCls) 6 = -92.4 (d, J = -235.0 Hz), -102.7
(d, J=-235.0 Hz).; IR (KBr): v, 2959, 1376, 1252, 1220, 1108, 989, 973, 908, 874,
846, 698 cm!; HRMS (ESI) caled for C;sH,3F,0,Si [M+H]* 301.1430, found
301.1411.

0OOTMS
i ~CO,Et

Ethyl 4-phenyl-4-((trimethylsilyl)peroxy)cyclohexane-1-carboxylate 4j):
Colorless oil; R; 0.93 (EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCls): 6
= 7.44-7.42 (m, 2H), 7.35-7.32 (m, 2H), 7.27-7.23 (m, 1H), 4.16 (q, J = 7.2 Hz, 2H),
2.39-2.32 (m, 1H), 2.31 -2.27 (m, 2H), 1.98-1.84 (m, 2H), 1.78-1.70 (m, 2H), 1.28 (t,
J=17.2 Hz, 3H), 0.19 (s, 9H); 13C NMR (100 MHz, CDCl;): 6 =175.8, 145.6, 127.9,

126.8, 125.5, 82.7, 60.2, 42.4, 33.5, 24.4, 14.2, -1.2 ppm; IR (KB): Umax 2959, 1726,
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1446, 1251, 1181, 1042, 907, 880, 845, 730, 697 cm’'; HRMS (ESI) calcd for
CisH,sNaO4Si [M+Na]* 359.1649, found 359.1640.
OOTMS

Trimethyl((1-phenylcyclooctyl)peroxy)silane (4m): Colorless oil; Ry 0.91
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCls): 6 = 7.45 (d, J= 8.4 Hz,
2H), 7.32 (t, J = 7.6 Hz, 2H), 7.26-7.22 (m, 1H), 2.26-2.19 (m, 2H), 1.95-1.89 (m,
2H), 1.68 (br s, 5H), 1.53-1.47 (m, 5H), 0.15 (s, 9H); 3C NMR (100 MHz, CDCl5): §
=145.2, 127.7, 126.6, 126.5, 88.3, 31.9, 28.4, 25.0, 22.1, -1.1 ppm; IR (KBr): Vpax
2924, 1446, 1249, 905, 846, 731, 698, 649 cm'!; HRMS (ESI) calcd for C;7H,90,Si
[M+Na]*293.1931, found 293.1925.

TMSOO
Trimethyl((1-phenylcyclododecyl)peroxy)silane (4n): Colorless oil; Ry 0.88

(EtOAc/petroleum ether = 1:20). '"H NMR (400 MHz, CDCl;): 6 = 7.40 (d, J= 8.0 Hz,
2H), 7.32 (t, J = 8.0 Hz, 2H), 7.25-7.22 (m, 1H), 2.08-2.01 (m, 2H), 1.68-1.62 (m,
2H), 1.44-1.16 (m, 18H), 0.15 (s, 9H); *C NMR (100 MHz, CDCls): 6 =145.3, 127.5,
126.5, 126.2, 87.7, 30.6, 26.3, 26.2, 22.3, 22.0, 19.4, -1.1 ppm; IR (KBr): vyl 2931,
1470, 1446, 1249, 894, 866, 845, 732, 697 cm™'; HRMS (ESI) calcd for C,1H370,Si
[M+H]* 349.2557, found 349.2554.
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Characterization of New Alkylsilyl Peroxides 6

OOTMS
CH;

Trimethyl((2-methyl-1-phenylcyclopentyl)peroxy)silane (6a): Colorless oil; Ry
0.93 (EtOAc/petroleum ether = 1:20). 'TH NMR (400 MHz, CDCl3): 6 = 7.44-7.42 (m,
2H), 7.38-7.34 (m, 2H), 7.30-7.28 (m, 1H), 2.55-2.49 (m, 1H), 2.28-2.22 (m, 2H),
2.19-2.10 (m, 1H), 1.90-1.84 (m, 2H), 1.44-1.36 (m, 1H), 0.59 (d, J = 7.2 Hz, 3H),
0.15 (s, 9H); 13C NMR (100 MHz, CDCls): 8 =141.6, 127.5, 127.4, 126.8, 97.7, 41.9,
32.6, 30.8, 21.5, 18.2, -1.2 ppm; IR (KBr): vy 2941, 2862, 1447, 1249, 1213, 904,
874, 755, 735, 697 cm!; HRMS (ESI) caled for Cy5H»50,Si [M+H]" 265.1618, found
265.1612.

OOTMS

((2-Heptyl-1-phenylcyclopentyl)peroxy)trimethylsilane (6b): Colorless oil; R¢ 0.88
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCl5): 6 = 7.39-7.36 (m, 2H),
7.34-7.30 (m, 2H), 7.26-7.22 (m, 1H), 2.51-2.45 (m, 1H), 2.17-2.09 (m, 1H), 2.07-
1.95 (m, 2H), 1.90-1.76 (m, 2H), 1.46-1.38 (m, 1H), 1.27-1.05 (m, 11H), 0.85 (t, J =
6.8 Hz, 3H), 0.67-0.58 (m, 1H), 0.15 (s, 9H); 3C NMR (100 MHz, CDCl;): & =141.9,
127.4, 127.3, 126.6, 97.5, 47.6, 32.2, 31.9, 31.8, 30.1, 29.5, 29.2, 28.0, 22.6, 21.8,
14.1 -1.2 ppm; IR (KBr): pax 2956, 2926, 1448, 1249, 1213, 907, 885, 845, 734, 698,
650 cm!; HRMS (ESI) calcd for C,1H3,0,Si [M+H]" 349.2557, found 349.2542.

ph OOSiMes

CO,Et
CHs

Ethyl 2-(4-((2-phenyl-2-((trimethylsilyl)peroxy)cyclopentyl)methyl)phenyl)

propanoate (6¢): Colorless oil; Ry 0.80 (EtOAc/petroleum ether = 1:20). 'H NMR

(400 MHz, CDCl;): 6 = 7.48-7.46 (m, 2H), 7.38-7.34 (m, 2H), 7.29-7.25 (m, 1H),
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7.16 (d, J = 8.0 Hz, 2H), 7.00 (d, J = 8.0 Hz, 2H), 4.18-4.05 (m, 1H), 3.66 (q, J = 7.2
Hz, 1H), 2.57-2.51 (m, 1H), 2.44-2.39 (m, 1H), 2.33-2.22 (m, 2H), 1.92-1.78 (m, 4H),
1.52-1.42 (m, 4H), 1.21 (t, J = 7.2 Hz, 3H), 0.14 (s, 9H); '*C NMR (100 MHz,
CDCl): & =174.7, 141.5, 139.9, 137.9, 129.0, 127.6, 127.4, 127.1, 126.9, 97.1, 60.6,
49.1, 49.1, 45.1, 37.7, 32.1, 29.5, 21.5, 18.5, 14.1, -1.2 ppm; IR (KBr): vyax 2928,
1732, 1684, 1449, 1372, 1321, 1260, 1211, 1143, 1090, 1023, 908, 799, 731, 690, 649
cm'; HRMS (ESI) caled for C,H;370,Si [M+H]* 463.2275, found 463.2279.

OOTMS

H3C

Trimethyl((2-methyl-1-phenylcyclohexyl)peroxy)silane (6d): Colorless oil; Ry 0.93
(EtOAc/petroleum ether = 1:20). 'H NMR (400 MHz, CDCls): 6 = 7.38-7.35 (m, 2H),
7.33-7.29 (m, 2H), 7.25-7.21 (m, 1H), 2.34-2.30 (m, 1H), 2.05-1.93 (m, 3H), 1.81-
1.69 (m, 1H), 1.65-1.61 (m, 1H), 1.52 -1.44 (m, 2H), 1.36-1.33 (m, 1H), 0.64 (d, J =
9.2 Hz, 3H), 0.14 (s, 9H); 13C NMR (100 MHz, CDCl3): 6 =145.1, 127.5, 126.5, 126.4,
86.6, 37.2, 28.7, 25.3, 21.5, 19.7, 15.8, -1.1 ppm; IR (KBr): Oyax 2941, 2862, 1447,
1249, 1213, 904, 874, 755, 735, 697 cm!; HRMS (ESI) calcd for CisH,,0,Si [M+H]*
279.1775, found 279.1774.
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'H NMR and 3C NMR Spectra of the Starting Materials 1, 4, and 6
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'"H NMR and 3C NMR Spectra of the Products 3, 5 and 7
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'"H NMR and 3C NMR Spectra of the Radical Adduct 8a
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'"H NMR and 3C NMR Spectra of 9a
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