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1. General Information

'H NMR, **C NMR and *°F NMR spectra were recorded on an Agilent Technologies DD2 (600
MHz) or a Varian Mercury—400 Plus spectrometer in CDCl;. Chemical shifts (8) for NMR were
quoted in ppm relative to the solvent peak (7.26 ppm for ‘H and 77.00 ppm for **C in CDCl5).
High-resolution mass spectra (HRMS) were performed on a Thermo Orbitrap Elite instrument
with an ESI source. Reactions were monitored by thin layer chromatography (TLC) using
pre-coated silica gel plates (GF254). Flash column chromatography was performed on silica gel 60
(particle size 200-400 mesh ASTM, purchased from Liangchen, China) and eluted with petroleum
ether/ethylacetate or petroleum ether/acetone. The materials obtained from commercial

suppliers were used directly without further purification.

The 23 W CFL lamps employed in this work were bought from the supermarket (manufacturer:

PHILIPS, type specification: 220 V/23 W/50 Hz). The reaction vessels are borosilicate glass tube.
The distance from the light source to the irradiation vessel is about 2.5 cm. The temperature is

controlled by a fan and is about 24 °C. The reaction setup is shown below.

2. Experimental Procedures

1) General procedure for synthesis of 2

Ketones 1 (0.3 mmol), rose bengal (15.3 mg, 0.015 mmol, 5 mol%), Cs,CO; (195.2 mg, 0.6
mmol, 2.0 equiv) and MeOH (3 mL) were added into a 10 mL borosilicate glass tube. The reaction
mixture was stirred at room temperature under 23 W compact fluorescent lamp (CFL) irradiation

and ambient air for 48 h. After completion of the reaction (monitored by TLC), the reaction
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solution was concentrated under reduced pressure and the residue was purified by column
chromatography on silica gel (PE:EtOAc = 10:1-100:1 or PE:Acetone = 100:1) to afford pure

product 2.

2) Procedure for gram-scale synthesis of 2a

Propiophenone 1a (1.073 g, 8 mmol), rose bengal (0.529 g, 0.4 mmol, 5 mol%), Cs,CO5 (5.213
g, 16 mmol, 2.0 equiv) and MeOH (50 mL) were added into a 80 mL borosilicate glass tube. The
reaction mixture was stirred at room temperature under two 32 W compact fluorescent lamps
(CFLs) irradiation and ambient air for 60 h. After completion of the reaction (monitored by TLC),
the reaction solution was concentrated under reduced pressure and the residue was purified by
column chromatography on silica gel (PE:EtOAc = 10:1) to afford pure product 2a (62%, 0.887 g).

The reaction setup is shown below.

2) General procedure for synthesis of 3.

Ketones 1m (44.5 mg, 0.3 mmol), rose bengal (15.3 mg, 0.015 mmol, 5 mol%), Cs,CO5 (195.2
mg, 0.6 mmol, 2.0 equiv), N-nucleophiles (0.36 mmol, 1.2 equiv) and MeOH (3 mL) were added
into a 10 mL borosilicate glass tube. The reaction mixture was stirred at room temperature under
23 W compact fluorescent lamp (CFL) irradiation and ambient air for 48 h. After completion of
the reaction (monitored by TLC), the reaction solution was concentrated under reduced pressure
and the residue was purified by column chromatography on silica gel (PE:EtOAc = 5:1-30:1) to

afford pure product 3.

3. Mechanistic Studies

1) The reaction under argon
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Standard conditions
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trace
Ketones 1a (40.3 mg, 0.3 mmol), rose bengal (15.3 mg, 0.015 mmol, 5 mol%), Cs,CO; (195.2
mg, 0.6 mmol, 2.0 equiv) and degassed MeOH (3 mL) were added into a 10 mL borosilicate glass
tube filled with argon. Under argon atmosphere, the reaction mixture was stirred at room
temperature under a 23 W compact fluorescent lamp (CFL) irradiation for 48 h. Only a trace

amount of product 2a was detected by TLC.

2) Radical-inhibiting experiments
(0] o
(Y o S (Y
31%

Ketones 1a (40.3 mg, 0.3 mmol), rose bengal (15.3 mg, 0.015 mmol, 5 mol%), Cs,CO;5 (195.2
mg, 0.6 mmol, 2.0 equiv), TEMPO (93.8 mg, 0.6 mmol, 2.0 equiv) and MeOH (3 mL) were added
into a 10 mL borosilicate glass tube. The reaction mixture was stirred at room temperature under
23 W compact fluorescent lamp (CFL) irradiation and ambient air for 48 h. The reaction solution
was concentrated under reduced pressure and the residue was purified by column

chromatography on silica gel (PE:EtOAc = 50:1) to obtain pure product 2a (31%).

(o}

Standard conditions Ph
12 + MeOH ... > 2a +
1,1-diphenylethylene 0 . _Ph
(2 equiv) 14%

Ph
Detected by HRMS

Ketones 1a (40.3 mg, 0.3 mmol), rose bengal (15.3 mg, 0.015 mmol, 5 mol%), Cs,CO3 (195.2
mg, 0.6 mmol, 2.0 equiv), 1,1-diphenylethylene (108.2 mg, 0.6 mmol, 2.0 equiv), and MeOH (3
mL) were added into a 10 mL borosilicate glass tube. The reaction mixture was stirred at room
temperature under 23 W compact fluorescent lamp (CFL) irradiation and ambient air for 48 h.
Then, the reaction mixture was analyzed by HRMS, and the carbon radical trapped by
1,1-diphenylethylene was detected (Figure S1, data of [M+H]" are showed). In addition, after
concentration under reduced pressure, 2a was obtained in 14% yield by column chromatography

isolation on silica gel (PE:EtOAc = 30:1).
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Figure S1
Standard conditions
1a + MeOH
BHT (2 equiv)
18%
CH,0H
Detected by HRMS

Ketones 1a (40.3 mg, 0.3 mmol), rose bengal (15.3 mg, 0.015 mmol, 5 mol%), Cs,CO5 (195.2
mg, 0.6 mmol, 2.0 equiv), BHT (132.2 mg, 0.6 mmol, 2.0 equiv), and MeOH (3 mL) were added
into a 10 mL borosilicate glass tube. The reaction mixture was stirred at room temperature under
23 W compact fluorescent lamp (CFL) irradiation and ambient air for 48 h. Then, the reaction
mixture was analyzed by HRMS, and the oxidation products BHT-OH and BHT-OOH, the
hydroxymethyl radical trapped by BHT were detected (Figures S2-S4, data of [M+H]" or [M+Na]"
are showed). In addition, after concentration under reduced pressure, 2a was obtained in 18%

yield by column chromatography isolation on silica gel (PE:EtOAc = 30:1).
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3) EPR experiments
(a) Reaction of PBN in MeOH

N-tert-butyl-a-phenylnitrone (PBN, 35.4 mg, 0.2 mmol) and MeOH (3 mL) were placed into an
oven-dried 10 mL borosilicate glass tube. The reaction solution was then irradiated with 23 W CFL

under ambient air at room temperature for 3 h. The resulting mixture was transferred to an

oven-dried EPR tube, which was sealed with a rubber cap, and then analyzed by EPR (Figure S5).
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Figure S5. The electron paramagnetic resonance (EPR) spectrum of a mixture of PBN in MeOH.
(b) Reaction of PBN and rose bengal in MeOH

N-tert-butyl-a-phenylnitrone (PBN, 35.4 mg, 0.2 mmol), rose bengal (RB, 5.1 mg, 5 mol%) and
MeOH (3 mL) were placed into an oven-dried 10 mL borosilicate glass tube. The reaction solution
was then irradiated with 23 W CFL under ambient air at room temperature for 3 h. The resulting
mixture was transferred to an oven-dried EPR tube, which was sealed with a rubber cap, and

then analyzed by EPR (Figure S6).
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Figure S6. The electron paramagnetic resonance (EPR) spectrum of a mixture of PBN and RB in
MeOH.

(c) Reaction of PBN, 1a, Cs,CO; and rose bengal in MeOH.

N-tert-butyl-a-phenylnitrone (PBN, 35.4 mg, 0.2 mmol), propiophenone (1a, 13.4 mg, 0.1
mmol), Cs,CO3 (65.2 mg, 0.2 mmol), rose bengal (RB, 5.1 mg, 5 mol%) and MeOH (3 mL) were
placed into an oven-dried 10 mL borosilicate glass tube. The reaction solution was then irradiated
with 23 W CFL under ambient air at room temperature for 3 h. The resulting mixture was
transferred to an oven-dried EPR tube, which was sealed with a rubber cap, and then analyzed by

EPR (Figure S7).
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Figure S7. The electron paramagnetic resonance (EPR) spectrum of a mixture of PBN, Ketones,

Cs,C0O3 and RB in MeOH.

4) Silver mirror reaction

A solution of rose bengal (15.3 mg, 0.015 mmol, 5 mol%), Cs,CO; (195.2 mg, 0.6 mmol, 2.0
equiv) in MeOH (3 mL) was stirred at room temperature under 23 W compact fluorescent lamp
(CFL) irradiation and ambient air for 24 h. Then, a small amount of the reaction mixture was
dropped into a fresh silver ammonia solution in test tube. After shaking, the test tube was
warmed in hot water and a layer of metallic silver was found adhering to the inner wall of the test

tube. The picture of this phenomenon is shown below.

5) The reaction of a-hydroxymethylated propiophenone 4a

o (@]
Ph Cs,CO3 (1 equiv)
MeOH, rt oM
4a “OH 81% e
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a-Hydroxymethylated propiophenone 4a (49.2 mg, 0.3 mmol), Cs,CO;3 (97.6 mg, 0.3 mmol,
1.0 equiv) and MeOH (3 mL) were added into a 10 mL borosilicate glass tube. The reaction
mixture was stirred at room temperature for 48 h. The reaction solution was concentrated under
reduced pressure and the residue was purified by column chromatography on silica gel (PE:EtOAc

=10:1) to obtain pure product 2a in 81% yield.

4. Characterization Data of Products

(o}

: OMe

3-Methoxy-2-methyl-1-phenylpropan-1-one (Za)[”

Prepared according to the general procedure from propiophenone 1a (40.3 mg, 0.3 mmol).
Purified by column chromatography on silica gel (PE:EtOAc = 10:1) to afford the pure product 2a.
Colorless oil; yield: 39.6 mg (74%).

'"H NMR (600 MHz, CDCl3): & = 7.98-7.96 (m, 2H), 7.56-7.54 (m, 1H), 7.48-7.44 (m, 2H),
3.83-3.73 (m, 2H), 3.49-3.43 (m, 1H), 3.32 (s, 3H), 1.20 (d, J = 10.2 Hz, 3H).

C NMR (150 MHz, CDCl3): & = 202.7, 136.6, 133.0, 128.6, 128.3, 75.0, 59.1, 41.2, 14.8.

o

/©)‘\(0Me

3-Methoxy-2-methyl-1-(p-tolyl)propan-1-one (Zb)[”

Prepared according to the general procedure from 1-(p-tolyl)propan-1-one 1b (44.5 mg, 0.3
mmol). Purified by column chromatography on silica gel (PE:EtOAc = 20:1) to afford the pure
product 2b.

Colorless oil; yield: 43.3 mg (75%).

'H NMR (600 MHz, CDCl): & = 7.88 (d, J = 8.4 Hz, 2H), 7.27-7.25 (m, 2H), 3.77-3.73 (m, 2H),
3.45-3.43 (m, 1H), 3.32 (s, 3H), 2.41 (s, 3H), 1.19 (d, J = 6.6 Hz, 3H).

BCc NMR (150 MHz, CDCls): 6 = 202.3, 143.8, 134.1, 129.3, 128.5, 75.0, 59.1, 41.1, 21.6, 14.9.

(o)

mMe
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1-(4-Ethylphenyl)-3-methoxy-2-methylpropan-1-one (Zc)m

Prepared according to the general procedure from 1-(4-ethylphenyl)propan-1-one 1c (48.7 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 20:1) to afford the pure
product 2c.

Colorless oil; yield: 45.2 mg (73%).

'H NMR (600 MHz, CDCls): & = 7.91 (d, J = 8.4, Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 3.79-3.74 (m, 2H),
3.46-3.43 (m, 1H), 3.32 (s, 3H), 2.70 (q, / = 7.8 Hz, 2H), 1.26 (t, / = 7.8 Hz, 3H), 1.20 (d, J = 6.6 Hz,
3H).

BC NMR (150 MHz, CDCl3): & = 202.3, 150.0, 134.3, 128.6, 128.1, 75.0, 59.1, 41.1, 28.9, 15.2,
14.9.

(0]

\m

3-Methoxy-1-(4-methoxyphenyl)-2-methylpropan-1-one (2d)[1]

Prepared according to the general procedure from 1-(4-methoxyphenyl)propan-1-one 1d (49.3
mg, 0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 20:1) to afford the
pure product 2d.

Colorless oil; yield: 36.3 mg (58%).

'H NMR (600 MHz, CDCl3): & = 7.96 (d, J = 9.0 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H), 3.86 (s, 3H),
3.76-3.70 (m, 2H), 3.45-3.41 (m, 1H), 3.31 (s, 3H), 1.18 (d, J = 6.0 Hz, 3H).

BCcNMR (150 MHz, CDCl5): 6 = 201.1, 163.5, 130.7, 129.6, 113.7, 75.1, 59.0, 55.4, 40.8, 15.0.

0

F/©)k(0Me

1-(4-Fluorophenyl)-3-methoxy-2-methylpropan-1-one (Ze)m

Prepared according to the general procedure from 1-(4-fluorophenyl)propan-1-one 1e (45.6 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 100:1) to afford the pure
product 2e.

Colorless oil; yield: 24.7 mg (42%).

'H NMR (600 MHz, CDCl5): & = 8.01-7.99 (m, 2H), 7.14-7.11 (m, 2H), 3.75-3.70 (m, 2H),

3.46-3.43 (m, 1H), 3.31 (s, 3H), 1.19 (d, J = 7.2 Hz, 3H).
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3C NMR (150 MHz, CDCl3): & = 201.2, 165.7 (d, J = 253.1 Hz), 133.1 (d, J = 2.9 Hz), 131.0 (d, /= 9.2
Hz), 115.7 (d, J = 21.6 Hz), 75.0, 59.1, 41.2, 14.7.
19

F NMR (376 MHz, CDCl3): & = -105.85—-105.89

(o)

Cl/©)J\(OMe

1-(4-Chlorophenyl)-3-methoxy-2-methylpropan-1-one (2f)[1]

Prepared according to the general procedure from 1-(4-chlorophenyl)propan-1-one 1f (50.5 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 30:1) to afford the pure
product 2f.

Colorless oil; yield: 50.4 mg (79%).

'H NMR (600 MHz, CDCly): & = 7.92-7.90 (m, 2H), 7.45-7.42 (m, 2H), 3.75-3.69 (m, 2H),
3.46-3.42 (m, 1H), 3.31 (s, 3H), 1.19 (d, J = 6.6 Hz, 3H).

BCcNMR (150 MHz, CDCl5): 6 = 201.6, 139.5, 135.1, 129.8, 128.9, 75.0, 59.1, 41.3, 14.7.

[0}

Br/©)k(OMe

1-(4-Bromophenyl)-3-methoxy-2-methylpropan-1-one (Zg)m

Prepared according to the general procedure from 1-(4-bromophenyl)propan-1-one 1g (63.9 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 30:1) to afford the pure
product 2g.

Colorless oil; yield: 53.2 mg (69%).

'"H NMR (600 MHz, CDCl3): & = 7.84-7.82 (m, 2H), 7.61-7.59 (m, 2H), 3.74-3.68 (m, 2H),
3.46-3.43 (m, 1H), 3.30 (s, 3H), 1.18 (d, J = 6.6 Hz, 3H).

C NMR (150 MHz, CDCl3): & = 201.8, 135.4, 131.9, 129.9, 128.2, 74.9, 59.1, 41.3, 14.7.

o

\©)‘\(0Me

3-Methoxy-2-methyl-1-(m-tolyl)propan-1-one (2h)[”
Prepared according to the general procedure from 1-(m-tolyl)propan-1-one 1h (44.5 mg, 0.3
mmol). Purified by column chromatography on silica gel (PE:EtOAc = 90:1) to afford the pure

product 2h.
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Colorless oil; yield: 38.2 mg (66%).

'"H NMR (400 MHz, CDCl3): & = 7.78-7.76 (m, 2H), 7.36-7.33 (m, 2H), 3.78-3.73 (m, 2H),
3.46-3.44 (m, 1H), 3.32 (s, 3H), 2.41 (s, 3H), 1.19 (d, J = 10.2 Hz, 3H).

3C NMR (150 MHz, CDCl,): & = 202.9, 138.3, 136.7, 133.7, 128.8, 128.4, 125.5, 75.0, 59.1, 41.2,
21.3,14.9.

(o)

/0\©)‘\(
OMe

3-Methoxy-1-(3-methoxyphenyl)-2-methylpropan-1-one (2i)™

Prepared according to the general procedure from 1-(3-methoxyphenyl)propan-1-one 1i (49.3
mg, 0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 50:1) to afford the
pure product 2i.

Colorless oil; yield: 40.6 mg (65%).

'H NMR (600 MHz, CDCl,): & = 7.56-7.55 (m, 1H), 7.50 (dd, J = 2.4, 1.8 Hz, 1H), 7.37 (t, J = 8.2 Hz,
1H), 7.12=7.01 (m, 1H), 3.86 (s, 3H), 3.77-3.73 (m, 2H), 3.47-3.44 (m, 1H), 3.32 (s, 3H), 1.20 (d, J
=7.2 Hz, 3H).

BC NMR (150 MHz, CDCl3): & = 202.5, 159.9, 138.1, 129.6, 121.0, 119.6, 112.6, 75.0, 59.1, 55.4,

414, 14.9.

0

OMe

1-(3-Bromophenyl)-3-methoxy-2-methylpropan-1-one (Zj)”]

Prepared according to the general procedure from 1-(3-bromophenyl)propan-1-one 1j (63.9 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:Acetone = 100:1) to afford the
pure product 2j.

Colorless oil; yield: 52.5 mg (68%).

'H NMR (400 MHz, CDCl): & = 8.08 (s, 1H), 7.87 (dd, J = 7.8, 1.0 Hz, 1H), 7.67-7.65 (m, 1H),
7.35-7.31 (m, 1H), 3.73-3.67 (m, 2H), 3.46-3.41 (m, 1H), 3.29 (s, 3H), 1.17 (d, J = 6.0 Hz, 3H).

Bc NMR (100 MHz, CDCls): 6 = 201.4, 138.4, 135.8, 131.3, 130.1, 126.8, 122.9, 74.8, 59.0, 41.3,

14.6.
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3-Methoxy-2-methyl-1-(3-(trifluoromethyl)phenyl)propan-1-one (2k)

Prepared according to the general procedure from 1-(3-(trifluoromethyl)phenyl)propan-1-one 1k
(60.6 mg, 0.3 mmol). Purified by column chromatography on silica gel (PE:Acetone = 100:1) to
afford the pure product 2k.

Colorless oil; yield: 29.5 mg (40%).

'H NMR (400 MHz, CDCls): & = 8.23 (s, 1H), 8.15 (d, J = 7.6 Hz, 1H), 7.81 (d, J = 7.6 Hz, 1H),
7.63-7.59 (m, 1H), 3.80-3.71 (m, 2H), 3.50-3.46 (m, 1H), 3.31 (s, 3H), 1.20 (d, J = 6.8 Hz, 3H).

C NMR (150 MHz, CDCl3): 6 = 201.6, 137.3, 131.5, 131.2 (d, J = 32.6 Hz), 129.3 (q, J = 3.6 Hz),
129.2,125.2 (q,J =3.8 Hz), 124.7 (d, J = 271.0 Hz), 74.9, 59.1, 41.5, 14.5.

F NMR (376 MHz, CDCl,): & = -143.1 (s).

HRMS (ESI): m/z [M+H]" calcd for Cy,H140,F5: 247.0946; found: 247.0940.

0

o OMe

1-(3-Fluoro-4-methoxyphenyl)-3-methoxy-2-methylpropan-1-one (2I)

Prepared according to the general procedure from 1-(3,4-difluorophenyl)propan-1-one 1l (51.0
mg, 0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 50:1) to afford the
pure product 2I.

Colorless oil; yield: 46.3 mg (68%).

'H NMR (600 MHz, CDCls): & = 7.77-7.75 (m, 1H), 7.71 (dd, J = 12.0, 1.8 Hz, 1H), 6.99 (t, J = 8.2 Hz,
1H), 3.94 (s, 3H), 3.72-3.65 (m, 2H), 3.43 (dd, J = 8.4, 5.4 Hz, 1H), 3.30 (s, 3H), 1.17 (d, J = 7.2 Hz,
3H).

3C NMR (150 MHz, CDCls): & = 200.4, 152.3 (d, J = 149.1 Hz), 151.5 (d, J = 86.2 Hz), 129.9 (d, J =
4.6 Hz), 125.6 (d, J = 3.3 Hz), 116.0 (d, J = 18.7 Hz), 112.3, 75.0, 59.0, 56.2, 40.9, 14.8.

F NMR (376 MHz, CDCl,): & = -134.70—-134.76.

HRMS (ESI): m/z [M+H]" caled for C,H16FO5": 227.1078; found: 227.1072.

0

©)‘\(C);e
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2-(Methoxymethyl)-1-phenylbutan-1-one (Zm)[ll

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol).

Purified by column chromatography on silica gel (PE:EtOAc = 20:1) to afford the pure product
2m.

Pale yellow oil; yield: 39.9 mg (69%).

'H NMR (600 MHz, CDCls): & = 7.98-7.97 (m, 2H), 7.57-7.54 (m, 1H), 7.48-7.45 (m, 2H),
3.74-3.67 (m, 2H), 3.52 (dd, J = 8.7, 5.1 Hz, 1H), 3.30 (s, 3H), 1.81-1.74 (m, 1H), 1.63-1.58 (m,
1H), 0.89 (t, J = 7.5 Hz, 3H).

C NMR (150 MHz, CDCl3): & = 202.9, 137.7, 132.9, 128.6, 128.3, 73.8, 59.1, 48.1, 22.9, 11.7.

0

F /©)‘\(O:e

1-(4-Fluorophenyl)-2-(methoxymethyl)butan-1-one (2n)

Prepared according to the general procedure from 1-(4-fluorophenyl)butan-1-one 1n (49.8 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 80:1) to afford the pure
product 2n.

Colorless oil; yield: 39.9 mg (63%).

'H NMR (600 MHz, CDCls): 6 = 8.03—7.99 (m, 2H), 7.15-7.11 (m, 2H), 3.70 (t, J = 8.4 Hz, 1H),
3.66-3.61 (m, 1H), 3.51 (dd, J = 8.7, 5.1 Hz, 1H), 3.29 (s, 3H), 1.80-1.72 (m, 1H), 1.61-1.57 (m,
1H), 0.89 (t, J = 7.4 Hz, 3H).

3C NMR (150 MHz, CDCl5): 6 = 201.5, 165.7 (d, J = 253.1 Hz), 134.2 (d, J = 2.8 Hz), 131.0 (d, J = 9.2
Hz), 115.6 (d, J = 21.6 Hz), 73.9, 59.1, 48.1, 22.9, 11.7.

FE NMR (376 MHz, CDCl5): 6 = -106.0—-106.1.

HRMS (ESI): m/z [M+Na]" calcd for C1,H1sFO,Na™: 233.0948; found: 233.0943.

CI/©)‘\(o:e

1-(4-Chlorophenyl)-2-(methoxymethyl)butan-1-one (20)[1]
Prepared according to the general procedure from 1-(4-chlorophenyl)butan-1-one 1o (54.8 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 30:1) to afford the pure

product 20.
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Colorless oil; yield: 44.9 mg (66%).
'H NMR (600 MHz, CDCls): & = 7.92-7.90 (m, 2H), 7.44-7.42 (m, 2H), 3.70-3.60 (m, 2H), 3.51 (dd,
J=8.7,5.1 Hz, 1H), 3.28 (s, 3H), 1.78-1.73 (m, 1H), 1.61-1.56 (m, 1H), 0.88 (t, J = 7.5 Hz, 3H).

BCNMR (150 MHz, CDCl5): 6 = 201.9, 139.4, 136.1, 129.8, 128.9, 73.8, 59.1, 48.2, 22.8, 11.7.

©)‘\(O:e/

2-(Methoxymethyl)-1-phenylpentan-1-one (Zp)[ll

Prepared according to the general procedure from 1-phenylpentan-1-one 1p (48.7 mg, 0.3 mmol).
Purified by column chromatography on silica gel (PE:EtOAc = 20:1) to afford the pure product 2p.

Colorless oil; yield: 37.9 mg (61%).

'H NMR (600 MHz, CDCls): 6 = 7.97 (dd, J = 8.4, 1.2 Hz, 2H), 7.57-7.54 (m, 1H), 7.47-7.45 (m, 2H),
3.79-3.70 (m, 2H), 3.50 (dd, J = 9.0, 4.8 Hz, 1H), 3.29 (s, 3H), 1.74-1.68 (m, 1H), 1.53—-1.50 (m,
1H), 1.33-1.25 (m, 2H), 0.87 (t, J = 7.5 Hz, 3H).

3C NMR (150 MHz, CDCls): & = 203.1, 137.7, 132.9, 128.5, 128.3, 74.2, 59.1, 46.5, 32.0, 20.6,

14.2.

2-(Methoxymethyl)-1-phenylhexan-1-one (2q)

Prepared according to the general procedure from 1-phenylhexan-1-one 1q (48.7 mg, 0.3 mmol).
Purified by column chromatography on silica gel (PE:EtOAc = 20:1) to afford the pure product 2q.
Colorless oil; yield: 39.3 mg (59%).

'H NMR (600 MHz, CDCly): & = 7.99-7.97 (m, 2H), 7.57-7.54 (m, 1H), 7.48-7.45 (m, 2H),
3.76-3.70 (m, 2H), 3.52-3.50 (m, 1H), 3.29 (s, 3H), 1.76-1.70 (m, 1H), 1.57-1.51 (m, 1H),
1.29-1.24 (m, 4H), 0.84 (t, J = 7.2 Hz, 3H).

BC NMR (150 MHz, CDCl3): & = 203.1, 137.7, 132.9, 128.5, 128.3, 74.2, 59.1, 46.7, 29.54, 29.53,
22.8,13.8.

HRMS (ESI): m/z [M+H]" calcd for C14H,,0,": 221.1536; found: 221.1532.
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2-(Methoxymethyl)-1,4-diphenylbutan-1-one (2r)[”
Prepared according to the general procedure from 1,4-diphenylbutan-1-one 1r (67.2 mg, 0.3
mmol). Purified by column chromatography on silica gel (PE:EtOAc = 70:1) to afford the pure
product 2r.
Colorless oil; yield: 48.3 mg (60%).
'H NMR (600 MHz, CDCly): & = 7.92-7.90 (m, 2H), 7.58-7.55 (m, 1H), 7.47-7.44 (m, 2H),
7.27-7.25 (m, 2H), 7.20-7.17 (m, 1H), 7.13-7.12 (m, 2H), 3.80-3.73 (m, 2H), 3.55 (dd, J = 8.4, 5.4
Hz, 1H), 3.30 (s, 3H), 2.67-2.57 (m, 2H), 2.15-2.10 (m, 1H), 1.92-1.86 (m, 1H).
13C NMR (150 MHz, CDCl,): & = 202.5, 141.4, 137.4, 133.0, 128.5, 128.4, 128.35, 128.34, 126.0,

74.1,59.1, 46.0, 33.4, 31.3.

o

3-Methoxy-1-phenylpropan-1-one (Zs)m

Prepared according to the general procedure from 3-chloro-1-phenylpropan-1-one 1s (50.4 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 100:1) to afford the pure
product 2s.

Colorless oil; yield: 16.5 mg (33%).

'H NMR (600 MHz, CDCl5): 6 = 7.98-7.96 (m, 2H), 7.58—7.55 (m, 1H), 7.48-7.46 (m, 2H), 3.82 (t, J
= 6.6 Hz, 2H), 3.38 (s, 3H), 3.24 (t, J = 6.6 Hz, 2H).

3C NMR (150 MHz, CDCl3): & = 198.3, 137.0, 133.2, 128.6, 128.1, 67.9, 59.0, 38.7.

1-(Benzo[d][1,3]dioxol-5-yl)-2-(methoxymethyl)butan-1-one (2t)[1]

Prepared according to the general procedure from 1-(benzo[d][1,3]dioxol-5-yl)butan-1-one 1t
(57.7 mg, 0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 50:1) to afford
the pure product 2t.

Colorless oil; yield: 47.6 mg (67%).
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'H NMR (600 MHz, CDCl3): & = 7.59 (dd, J = 7.8, 1.8 Hz, 1H), 7.46 (d, J = 1.2 Hz, 1H), 6.85 (d, J = 7.8
Hz, 1H), 6.04 (s, 2H), 3.69 (t, J = 8.4 Hz, 1H), 3.61-3.56 (m, 1H), 3.49 (dd, J = 8.7, 5.1 Hz, 1H), 3.29
(s, 3H), 1.78-1.70 (m, 1H), 1.61-1.57 (m, 1H), 0.88 (t, J = 7.5 Hz, 3H).

3C NMR (150 MHz, CDCls): & = 200.9, 151.7, 148.2, 132.6, 124.6, 108.2, 107.8, 101.8, 74.0, 59.1,
47.9,23.1,11.7.

o

ES
\_s
OMe

3-Methoxy-2-methyl-1-(thiophen-2-yl)propan-1-one (2u)[1]

Prepared according to the general procedure from 1-(thiophen-2-yl)propan-1-one 1u (42.0 mg,
0.3 mmol). Purified by column chromatography on silica gel (PE:EtOAc = 20:1) to afford the pure
product 2u.

Colorless oil; yield: 34.8 mg (63%).

'H NMR (600 MHz, CDCl5): & = 7.76 (dd, J = 3.9, 0.9 Hz, 1H), 7.65 (dd, J = 4.8, 1.2 Hz, 1H), 7.14 (dd,
J=4.8,4.2 Hz, 1H), 3.75-3.73 (m, 1H), 3.63-3.57 (m, 1H), 3.45-3.43 (m, 1H), 3.32 (s, 3H), 1.23 (d,
J=17.2 Hz, 3H).

3C NMR (150 MHz, CDCl3): & = 195.4, 144.2, 133.9, 132.1, 128.1, 74.9, 59.1, 43.1, 14.9.

Et

'
N=—=

2-((1H-Pyrazol-1-yl)methyl)-1-phenylbutan-1-one (3ma)[1]

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and 1H-pyrazole (24.5 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on silica
gel (PE:EtOAc = 10:1) to afford the pure product 3ma.

Colorless oil; yield: 49.9 mg (73%).

'H NMR (400 MHz, CDCls): 6 = 7.85 (d, J = 8.0 Hz, 2H), 7.53—-7.32 (m, 5H), 6.09 (d, J = 2.0 Hz, 1H),
4.55 (dd, J =13.4, 8.6 Hz, 1H), 4.28 (dd, J = 13.4, 5.4 Hz, 1H), 4.18-4.11 (m, 1H), 1.82-1.71 (m, 1H),
1.66-1.55 (m, 1H), 0.89 (t, J = 7.4 Hz, 3H).

3C NMR (150 MHz, CDCl,): & = 202.3, 139.6, 136.8, 133.2, 130.2, 128.5, 128.1, 52.6, 48.2, 23.8,

11.1.
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2-((4-Methyl-1H-pyrazol-1-yl)methyl)-1-phenylbutan-1-one (3mb)

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and 4-methypyrazole (29.5 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on
silica gel (PE:EtOAc = 10:1) to afford the pure product 3mb.

Colorless oil; yield: 45.1 mg (62%).

'H NMR (400 MHz, CDCls): & = 7.87 (d, J = 7.6 Hz, 2H), 7.56-7.52 (m, 1H), 7.42 (t, J = 7.6 Hz, 2H),
7.25 (s, 1H), 7.10 (s, 1H), 4.48 (dd, J = 13.6, 8.4 Hz, 1H), 4.22-4.09 (m, 2H), 1.96 (s, 3H), 1.81-1.70
(m, 2H), 1.65-1.54 (m, 1H), 0.89 (t, J = 7.6 Hz, 3H).

BC NMR (150 MHz, CDCl3): 6 = 202.5, 140.1, 137.0, 133.2, 129.2, 128.6, 128.2, 115.5, 52.5, 48.3,
23.9,11.2,8.7.

HRMS (ESI): m/z [M+H]" calcd for C;sH1oN,0": 243.1492; found: 243.1494.

(o}
Et

e
N=

2-((4-Chloro-1H-pyrazol-1-yl)methyl)-1-phenylbutan-1-one (3mc)

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and 4-chloropyrazole (36.9 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on
silica gel (PE:EtOAc = 10:1) to afford the pure product 3mc.

Colorless oil; yield: 50.5 mg (64%).

'H NMR (400 MHz, CDCly): & = 7.89-7.86 (m, 2H), 7.57-7.52 (m, 1H), 7.45-7.41 (m, 2H),
7.37-7.35 ( m, 2H), 4.56—4.49 (m, 1H), 4.24-4.07 (m, 2H), 1.82-1.71 (m, 1H), 1.66—1.55 (m, 1H),
0.90 (t, J = 7.4 Hz, 3H).

BC NMR (150 MHz, CDCl5): & = 201.8, 138.0, 136.6, 133.4, 128.7, 128.4, 128.2, 109.4, 53.0, 47.9,
23.9,11.1.

HRMS (ESI): m/z [M+H]" calcd for CisH16N,0": 263.0946; found: 263.0941.
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2-((1H-Indazol-1-yl)methyl)-1-phenylbutan-1-one (3md)

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and 1H-indazole (42.5 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on silica
gel (PE:EtOAc = 20:1) to afford the pure product 3md.

Colorless oil; yield: 54.3 mg (65%).

'H NMR (400 MHz, CDCls): & = 7.95 (s, 1H), 7.85 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 1H),
7.50-7.45 (m, 2H), 7.38-7.35 (m, 3H), 7.10-7.06 (m, 1H), 4.81 (dd, J = 14.0, 8.0 Hz, 1H), 4.49 (dd,
J=14.0, 6.0 Hz, 1H), 4.34-4.27 (m, 1H), 1.90-1.79 (m, 1H), 1.72-1.61 (m, 1H), 0.92 (t, J = 7.4 Hz,
3H).

Bc NMR (150 MHz, CDCl3): & = 202.4, 139.9, 136.8, 133.4, 133.1, 128.4, 128.1, 126.3, 123.6,
120.8,120.4,109.2, 49.3, 47.9, 23.9, 11.2.

HRMS (ESI): m/z [M+H]" calcd for CygH19N,0": 279.1492; found: 279.1490.

o
Et
Br

ie
2-((5-Bromo-1H-indazol-1-yl)methyl)-1-phenylbutan-1-one (3me)

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and 5-bromoindazole (70.9 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on
silica gel (PE:EtOAc = 10:1) to afford the pure product 3me.

Colorless oil; yield: 53.4 mg (50%).

'H NMR (400 MHz, CDCl5): 6 = 7.88 (s, 1H), 7.83=7.81 (m, 2H), 7.76=7.75 (m, 1H), 7.52-7.48 (m,
1H), 7.44-7.35 (m, 4H), 4.80 (dd, J = 14.0, 8.4 Hz, 1H), 4.45 (dd, J = 14.0, 5.6 Hz, 1H), 4.31-4.24 (m
1H), 1.88-1.77 (m, 1H), 1.71-1.60 (m, 1H), 0.92 (t, J = 7.6 Hz, 3H).

BC NMR (150 MHz, CDCl3): & = 202.3, 138.6, 136.7, 133.3, 132.8, 129.5, 128.6, 128.1, 125.0,

123.2,113.6, 110.9, 49.5, 47.8, 24.0, 11.3.

HRMS (ESI): m/z [M+Na]" calcd for C;5H;,BrN,ONa™: 379.0416; found: 379.0414.
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2-((5-Nitro-1H-indazol-1-yl)methyl)-1-phenylbutan-1-one (3mf)[1]

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and 5-nitroindazole (58.7 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on
silica gel (PE:EtOAc = 10:1) to afford the pure product 3mf.

Colorless oil; yield: 51.5 mg (53%).

'H NMR (400 MHz, CDCl5): & = 8.62 (d, J = 2.0 Hz, 1H), 8.25 (dd, J = 9.6, 2.0 Hz, 1H), 8.15 (s, 1H),
7.82-7.80 (m, 2H), 7.60 (d, J = 9.2 Hz, 1H), 7.53-7.48 (m, 1H), 7.40-7.36 (m, 2H), 4.91 (dd, J =
13.6, 9.2 Hz, 1H), 4.50 (dd, J = 9.8, 5.0 Hz, 1H), 4.35-4.28 ( m, 1H), 1.92-1.81 (m, 1H), 1.76-1.65
(m, 1H), 0.97 (t, J = 7.6 Hz, 3H).

3C NMR (150 MHz, CDCls): & = 201.9, 142.3, 141.6, 136.5, 136.3, 133.5, 128.6, 128.1, 122.6,

121.5,118.7,109.9,49.7,47.7, 24.2, 11.3.

Et

2-(Indolin-1-ylmethyl)-1-phenylbutan-1-one (3mg)

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and indoline (42.9 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on silica gel
(PE:EtOAC = 20:1) to afford the pure product 3mg.

Colorless oil; yield: 38.6 mg (46%).

'H NMR (400 MHz, CDCls): & = 7.96 (d, J = 8.0 Hz, 2H), 7.58-7.54 (m, 1H), 7.46 (t, J = 7.6 Hz, 2H),
7.12-7.00 (m, 2H), 6.64 (t, J = 7.2 Hz, 1H), 6.54 (d, J = 8.0 Hz, 1H), 3.85-3.75 (m, 1H), 3.54 (dd, J =
13.4, 8.6 Hz, 1H), 3.37-3.21 (m, 3H), 2.86 (t, J = 8.2 Hz, 2H), 1.92-1.79 (m, 1H), 1.75-1.64 (m, 1H),
0.96 (t, J = 7.4 Hz, 3H).

BC NMR (150 MHz, CDCl3): & = 203.6, 152.4, 137.7, 133.0, 129.5, 128.6, 128.2, 127.3, 124.3,
117.3,106.4, 54.3,52.0, 46.9, 28.6, 24.2, 11.8.

HRMS (ESI): m/z [M+H]" calcd for C15H,NO*: 280.1696; found: 280.1693.
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2-((1H-Benzol[d][1,2,3]triazol-1-yl)methyl)-1-phenylbutan-1-one (3mh)[3]

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and 1H-benzotriazole (42.9 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on
silica gel (PE:EtOAc = 5:1) to afford the pure product 3mh.

Colorless oil; yield: 43.5 mg (52%).

'H NMR (400 MHz, CDCl3): 6 = 7.98 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 7.2 Hz, 2H), 7.62 (d, J = 8.4 Hz,
1H), 7.54-7.45 (m, 2H), 7.39 (t, J = 7.8 Hz, 2H), 7.32 (t, J = 7.6 Hz, 1H), 5.04 (dd, J = 13.6, 8.4 Hz,
1H), 4.77 (dd, J = 13.6, 5.6 Hz, 1H), 4.41-4.35 (m, 1H), 1.92-1.83 (m, 1H), 1.77-1.71 (m, 1H), 0.98
(t,J = 7.4 Hz, 3H).

Bc NMR (150 MHz, CDCl): & = 201.5, 145.6, 136.4, 133.5, 133.4, 128.7, 128.2, 127.4, 123.8,

119.8, 109.8, 48.2, 47.9, 24.2, 11.1.

Et
&Y

i\
N o

o

N-(2-Benzoylbutyl)-4-methylbenzenesulfonamide (3mi)

Prepared according to the general procedure from 1-phenylbutan-1-one 1m (44.5 mg, 0.3 mmol)
and p-tosylamide (61.6 mg, 0.36 mmol, 1.2 equiv). Purified by column chromatography on silica
gel (PE:EtOAc = 30:1) to afford the pure product 3mi.

Colorless oil; yield: 54.9 mg (55%).

'H NMR (400 MHz, CDCl3): 6 = 7.82 (d, J = 8.0 Hz, 2H), 7.71 (d, J = 8.4 Hz, 2H), 7.57-7.53 (m, 1H),
7.44-7.40 (m, 2H), 7.26-7.22 (m, 2H), 5.14 (t, J = 6.6 Hz, 1H), 3.60-3.54 (m, 1H), 3.32-3.26 (m,
1H), 3.20-3.13 (m, 1H), 2.38 (s, 3H), 1.75-1.65 (m, 1H), 1.60-1.49 (m, 1H), 0.86 (t, J = 7.4 Hz, 3H).
BC NMR (150 MHz, CDCl3): 6 = 203.0, 143.2, 137.1, 136.1, 133.4, 129.7, 128.6, 128.2, 126.9, 47.5,
43.0,23.5,21.4,11.2.

HRMS (ESI): m/z [M+Na]" calcd for C;5H,;NO3SNa™: 354.1134; found: 354.1133.
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