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Materials: Acetonitrile (MeCN) was purified by a Vigor solvent purification system.
Anhydrous Fe(OAc); and NaBrOs were purchased from Energy Chemical. ~-BuONa
was purchased from Adamas-beta. Fe(OAc), and --BuONa were stored and weighed in
the glovebox. Other commercially available chemicals were purchased and used
without additional purification unless noted otherwise.

Infrared spectra were recorded on a Nicolet iS5 using neat thin film technique.
High-resolution mass spectra (HRSM) were obtained on a Waters [-Class VION IMS
QTof and are reported as m/z (relative intensity). Accurate masses are reported for the
molecular ion [M+Na]*, [M+H]", [M-OH]*, [M-H] or [M]". 'H NMR spectra were
recorded on a Bruker-400 MHz spectrometer, °C NMR spectra were recorded at 101
MHz, and '°F NMR spectra were recorded at 376 MHz. Unless otherwise noted, all
spectra were acquired in CDCl3. Chemical shifts are reported in parts per million (ppm,
0), downfield from tetramethylsilane (TMS, 6 = 0.00 ppm) and are referenced to
residual solvent (CDCl3, & = 7.26 ppm ('H) and 77.00 ppm ('3C)). Coupling constants
were reported in Hertz (Hz). Data for NMR spectra were reported as follows: s = singlet,
d = doublet, t = triplet, q = quartet, quin = quintet, dd = doublet of doublets, td = triplet
of doublets, ddd = doublet of doublet of doublets, m = multiplet, coupling constant (Hz),
and integration.

The tertiary alcohols including 1a-1d,' 1f,' 1g,' 1k, 1r,' 1e,>11,°1h,* 1n> 10, 1i,*
1k,° 1m,° 1p,” 1q’ and 1s®, are known and were prepared according to the known
literature.

The LED light (100 W, emitting area: 30 x 30 mm) was assembled using the 390-
395 nm chips purchased from GuangHong Chips. The emission spectra of the LED
light is shown below (Figure S1) and wavelength of peak intensity is 390-395 nm. The
material of the reaction vessels is regular borosilicate glass. The distance from the light

source to the reaction vessel is 5 cm (Figure S2).
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Figure S1: The emission spectrum of the LED light.

Figure S2: The setting-up reactions.
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Bromination of Cyclic Alcohols

Fe(OAc); (2 mol%)
OH t-BuONa (6 mol%) o)

Ph . r
NaBrO3 (1.0 equiv) Ph

390 nm, Ar, RT, 12 h
MeCN (1 mL) 4a

1a 2

Typical Procedure 1: To a 4 mL vial were added Fe(OAc). (1.4 mg, 0.008 mmol), t-
BuONa (2.3 mg, 0.024 mmol), 1a (70.4 mg, 0.40 mmol), 2 (106.2 mg, 0.60 mmol), and
NaBrOz (60 mg, 0.4 mmol) in MeCN (1.0 mL) in an Ar glovebox. The vial was sealed
and transferred out of glovebox. Under irradiation at 390 nm LEDs, the resulting
mixture was stirred for 12 hours at rt. Evaporation and flash chromatography on silica
gel afforded 4a (88.0 mg, 86%): oil. tH NMR (400 MHz, CDCl3) § 7.99 — 7.92 (m, 2
H, Ar-H), 7.59 — 7.54 (m, 1 H, Ar-H), 7.50 — 7.44 (m, 2 H, Ar-H), 3.43 (t, J = 6.7 Hz,
2 H, CHy), 3.00 (t, J = 7.28 Hz, 2 H, CH>), 1.99 — 1.86 (m, 2 H, CH,), 1.85 — 1.71 (m,
2 H, CHy), 1.58 — 1.50 (m, 2 H, CH,). ¥C NMR (101 MHz, CDCl3) § 200.0, 136.9,
133.0, 128.6, 128.0, 38.2, 33.6, 32.6, 27.8, 23.3. IR v (neat, cm™) 2933, 2863, 1681,
1447, 1205. The spectra are matching with the known literature.®

lodination of Cyclic Alcohols

Fe(OAc), (2 mol%)
OH t-BuONa (6 mol%) o)

M\Ph v NS g MI
NaBrOj; (1.0 equiv) Ph

390 nm, Ar, RT, 12 h
MeCN (1 mL) 5a

1a 3

Typical Procedure 2: To a 4 mL vial were added Fe(OAc)2 (1.4 mg, 0.008 mmol), t-
BuONa (2.3 mg, 0.024 mmol), 1a (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) in an Ar glovebox. The vial was sealed
and transferred out of glovebox. Under irradiation at 390 nm LEDs, the resulting
mixture was stirred for 12 hours at rt. Evaporation and flash chromatography on silica
gel afforded 5a (104.6 mg, 87%, 96% purity) (eluent: PE/EA =10/1): light yellow solid.

IH NMR (400 MHz, CDCls) § 7.98 — 7.93 (m, 2 H, Ar-H), 7.59 — 7.54 (m, 1 H, Ar-H),
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7.50 — 7.44 (m, 2 H, Ar-H), 3.21 (t, J = 6.97 Hz, 2 H, CH>), 2.99 (t, J = 7.30 Hz, 2 H,
CHy), 1.93 —1.84 (m, 2 H, CHy), 1.82 — 1.72 (m, 2 H, CH>), 1.55 — 1.46 (m, 2 H, CH>).
13C NMR (101 MHz, CDCls) § 200.0, 136.9, 132.9, 128.5, 128.0, 38.2, 33.3, 30.1, 23.0,
6.8. IR v (neat, cm™) 2933, 2863, 1681, 1447, 1205. The spectra are matching with the
known literature.’

1 gram scale reaction:

Fe(OAc), (2 mol%)
OH t-BuONa (6 mol%) e}

M\Ph v NS g MI
NaBrOj (1.0 equiv) Ph

390 nm, Ar, RT, 12 h
MeCN (15 mL) 5a

1a 3

Following Typical Procedure 2, the reaction of Fe(OAc), (20.8 mg, 0.12 mmol), ¢-
BuONa (34.6 mg, 0.36 mmol), 1a (1.06 g, 6 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (0.90 g, 6 mmol) in MeCN (15.0 mL) afforded 5b (1.6011 g, 88%) (eluent:
PE/EA = 10/1, 95% purity): light yellow solid. mp: 41.5-42.3 °C (DCM/hexane). 'H
MR (400 MHz, CDCl3) 6 7.98 — 7.93 (m, 2 H, Ar-H), 7.59 — 7.54 (m, 1 H, Ar-H), 7.50
—7.44 (m, 2 H, Ar-H), 3.21 (t, /= 6.97 Hz, 2 H, CH>), 2.99 (t, J=7.30 Hz, 2 H, CH>),
1.93 -1.84 (m, 2 H, CH>), 1.82 — 1.72 (m, 2 H, CH3), 1.55 — 1.46 (m, 2 H, CH>).

O

/@)MBF
Br

4b 91%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1b (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4b (120.2 mg, 91%) (eluent:
PE/EA = 20/1 to 10/1): white solid. mp: 39.0-40.2 °C (DCM/hexane). 'H NMR (400
MHz, CDCl3) 6 7.84 — 7.80 (m, 2 H, Ar-H), 7.63 — 7.57 (m, 2 H, Ar-H), 3.43 (t, J=6.75
Hz, 2 H, CH»), 2.96 (t, J=7.28 Hz, 2 H, CH), 1.96 — 1.86 (m, 2 H, CH>), 1.81 — 1.71
(m, 2 H, CH,), 1.59 — 1.48 (m, 2 H, CH>). 3C NMR (101 MHz, CDCl3) § 198.8, 135.7,
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131.9, 129.5, 128.1, 38.2, 33.6, 32.6, 27.7, 23.1. IR v (neat, cm™") 2937, 2865, 1687,

1584, 1396, 1070. The spectra are matching with the known literature.?

5b 93%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-

BuONa (2.3 mg, 0.024 mmol), 1b (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and

NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Sb (140.0 mg, 93%, 95% purity)
(eluent: PE/EA = 10/1): white solid. mp: 63.0-64.2 °C (DCM/hexane). The pure 'H

NMR could be obtained after preparative thin layer chromatography. 'H NMR (400

MHz, CDCls) 6 7.84 — 7.80 (m, 2 H, Ar-H), 7.63 — 7.58 (m, 2 H, Ar-H), 3.21 (t,J=6.95

Hz, 2 H, CHy), 2.96 (t, J=7.28 Hz, 2 H, CH»), 1.93 — 1.84 (m, 2 H, CH>), 1.80 — 1.71

(m, 2 H, CHa), 1.54 — 1.45 (m, 2 H, CH). '>*C NMR (101 MHz, CDCl5) § 198.8, 135.6,

131.9, 129.5, 128.1, 38.2, 33.2, 30.1, 22.9, 6.7. IR v (neat, cm™) 2988, 2933, 2868,

1682, 1392, 1141. HRMS (ESI) m/z: [M + H]" Calcd for C12H14BrIO 380.9346; found
380.9348.

(@)

/@)MBF
Cl

4c 84%
Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), #-
BuONa (2.3 mg, 0.024 mmol), 1¢ (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4¢ (98.2 mg, 84%) (eluent:
PE/EA = 10/1): oil. 'H NMR (400 MHz, CDCl3) § 7.93 — 7.87 (m, 2 H, Ar-H), 7.47 —
7.38 (m, 2 H, Ar-H), 3.43 (t, /= 6.73 Hz, 2 H, CH>»), 2.96 (t, /= 7.25 Hz, 2 H, CH>»),
1.97 - 1.87 (m, 2 H, CH>), 1.82 — 1.72 (m, 2 H, CH>), 1.58 — 1.49 (m, 2 H, CH,). 1*C
NMR (101 MHz, CDCI3) 8 198.6, 139.3, 135.1, 129.4, 128.9, 38.2, 33.6, 32.5, 27.7,
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23.1. IR v (neat, cm™) 2933, 2857, 1681, 1593, 1447, 1205. The pectra are matching

with the known literature.?

(0]
/O)J\/\/\/I
Cl
5c 91%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1¢ (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 5¢ (121.2 mg, 91%, 96% purity)
(eluent: PE/EA = 10/1): white solid. mp: 59.4-60.9 °C (DCM/hexane). The pure 'H
NMR was obtained after recrystallization (DCM and hexane). '"H NMR (400 MHz,
CDCI3) 6 7.92 — 7.88 (m, 2 H, Ar-H), 7.46 — 7.42 (m, 2 H, Ar-H), 3.21 (t, J = 6.95 Hz,
2 H, CH), 297 (t,J=7.29 Hz, 2 H, CH), 1.92 — 1.84 (m, 2 H, CH»), 1.81 — 1.72 (m,
2 H, CHy), 1.54 — 1.45 (m, 2 H, CH>). '*3C NMR (101 MHz, CDCI3) & 198.6, 139.4,
135.2, 129.4, 128.9, 38.2, 33.2, 30.1, 22.9, 6.7. IR v (neat, cm™) 2934, 2862, 1682,
1692, 1586, 1396, 1207. The spectra are matching with the known literature.>

0]

/©)J\/\/\/Br
F

4d 90%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1d (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4d (98.0 mg, 90%) (eluent:
PE/EA = 10/1): oil. "H NMR (400 MHz, CDCI3) & 8.02 — 7.96 (m, 2 H, Ar-H), 7.17 —
7.09 (m, 2 H, Ar-H), 3.21 (t, /= 6.94 Hz, 2 H, CH»), 2.97 (t, /= 7.25 Hz, 2 H, CH>),
1.93 - 1.83 (m, 2 H, CH>), 1.81 — 1.71 (m, 2 H, CH>), 1.55 — 1.45 (m, 2 H, CH,). 13C
NMR (101 MHz, CDCI3) 6 198.3, 165.6 (d, J = 254.45 Hz), 133.3 (d, J = 3.08 Hz),
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130.6 (d, J = 9.32 Hz), 115.6 (d, J = 21.75 Hz), 38.1, 33.6, 32.5, 27.8, 23.2. ’F NMR
(376 MHz, CDCl3) & -105.30. IR v (neat, cm™) 2937, 2864, 1682, 1597, 1226, 1156.

The spectra are matching with the known literature.?

(0]
/@)‘\/\/\/I
F
5d 94%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1d (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 5d (120.3 mg, 91%, 97% purity)
(eluent: PE/EA = 10/1): oil. The pure 'H NMR was obtained after second flash
chromatography on silica gel. 'H NMR (400 MHz, CDCls) § 8.02 — 7.96 (m, 2 H, Ar-
H), 7.17—-7.09 (m, 2 H, Ar-H), 3.21 (t, /= 6.94 Hz, 2 H, CH»), 2.97 (t, /= 7.24 Hz, 2
H, CHy), 1.93 — 1.83 (m, 2 H, CH»), 1.81 — 1.71 (m, 2 H, CH>), 1.55 — 1.45 (m, 2 H,
CH>). *C NMR (101 MHz, CDCl3) § 198.3, 165.6 (d, J = 254.20 Hz), 133.3, 130.6 (d,
J=28.87 Hz), 115.6 (d, J = 21.82 Hz), 38.1, 33.2, 30.1, 23.0, 6.8. ’F NMR (376 MHz,
CDCls) & -105.28. IR v (neat, cm™) 2932, 2861, 1681, 1597, 1225, 1171, 1159. The

spectra are matching with the known literature.’

0]

/@)‘\/\/\/Br
NC

de 86%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1e (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4e (95.8 mg, 86%) (eluent:
PE/EA = 10/1): white solid. mp: 55.7-66.8 °C (DCM/hexane). 'H NMR (400 MHz,
CDCIs) 6 8.05 (d,J=8.31 Hz, 2H, Ar-H), 7.78 (d, /= 8.42 Hz, 2 H, Ar-H), 3.44 (t, J =
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6.70 Hz, 2 H, CH>), 3.02 (t, J=7.24 Hz, 2 H, CH»), 1.97 — 1.88 (m, 2 H, CH>), 1.83 —
1.74 (m, 2 H, CHz), 1.60 — 1.50 (m, 2 H, CH,). '*C NMR (101 MHz, CDCls) § 198.4,
139.7, 132.5, 128.4, 117.9, 116.2, 38.6, 33.6, 32.4, 27.7, 22.9. IR v (neat, cm™') 2931,
2857, 2229, 1685, 1403, 1209, 1045. The spectra are matching with the known

literature.?

(0]
/@)‘\/\/\/'
NC
5e 90%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1e (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Se (117.7 mg, 90%, 97% purity)
(eluent: PE/EA = 10/1): white solid. mp: 74.5-75.4 °C (DCM/hexane). 'H NMR (400
MHz, CDCI3) 6 8.05 (d, /= 8.17 Hz, 2H, Ar-H), 7.78 (d, J= 8.27 Hz, 2 H, Ar-H), 3.22
(t,J=7.06 Hz, 2 H, CH»), 3.02 (t, /= 7.19 Hz, 2 H, CH»), 1.94 — 1.84 (m, 2 H, CH>),
1.83 - 1.73 (m, 2 H, CH>), 1.55 — 1.46 (m, 2 H, CHy). 3C NMR (101 MHz, CDCl3) §
198.4, 139.7, 132.5, 128.4, 117.9, 116.2, 38.5, 33.1, 30.0, 22.7, 6.7. IR v (neat, cm™)
2949, 2931, 2894, 2232, 1688, 1404, 1254. The spectra are matching with the known

literature.’

O

/@)J\/\/\/Br
MeO

4f 65%
Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1f (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4f (73.5 mg, 65%) (eluent:
PE/EA = 10/1): white solid. mp: 55.5-56.4 °C (DCM/hexane). 'H NMR (400 MHz,
CDCl3) 6 7.97 — 7.91 (m, 2 H, Ar-H), 6.97 — 6.90 (m, 2 H, Ar-H), 3.87 (s, 3 H, CHz),
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343 (t,J=6.76 Hz, 2 H, CH>), 2.94 (t, J=7.30 Hz, 2 H, CH), 1.97 — 1.87 (m, 2 H,
CH»), 1.80 — 1.70 (m, 2 H, CHy), 1.59 — 1.45 (m, 2 H, CH,). *C NMR (101 MHz,
CDCl3) 6 198.6,163.4,130.3, 130.0, 113.7,55.4,37.9,33.7,32.6,27.9,23.5. IR v (neat,
cm) 2934, 2846, 1676, 1600, 1256, 1170. The spectra are matching with the known

literature. '°

0]

I

5f 70%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1f (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 5f (93.6 mg, 70%) (eluent:
PE/EA = 10/1): white solid. mp: 59.1-60.3 °C (DCM/hexane). 'H NMR (400 MHz,
CDCI3) 6 7.94 (d, J=8.90 Hz, 2 H, Ar-H), 6.93 (d, /= 8.89 Hz, 2 H, Ar-H), 3.87 (s, 3
H, OCH3), 3.20 (t,/=6.99 Hz, 2 H, CH»), 2.93 (t, J=7.33 Hz, 2 H, CH>), 1.94 — 1.81
(m, 2 H, CH>), 1.82 — 1.68 (m, 2 H, CH>), 1.55 — 1.43 (m, 2 H). 3*C NMR (101 MHz,
CDCI3) 6 198.4, 163.3, 130.2, 130.0, 113.7, 55.4, 37.9, 33.3, 30.2, 23.3, 6.8. IR v (neat,
cm’™) 2946, 2859, 1678, 1600, 1250, 1173. The spectra are matching with the known

literature.’

(@]
C'@)MBF
49 84%
Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1f (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4f (91.2mg, 84%) (eluent:
PE/EA=10/1): oil. '"H NMR (400 MHz, CDCl3) § 7.92 (t,J=1.92 Hz, 1 H, Ar-H), 7.83
(dt, J=7.72,1.45 Hz, 1 H, Ar-H), 7.53 (ddd, J=7.96, 2.03, 1.01 Hz, 1 H, Ar-H), 7.41
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(t,J=7.87Hz, 1 H, Ar-H), 3.43 (t, J=6.74 Hz, 2 H, CH>), 2.97 (t, /= 7.25 Hz, 2 H,
CH»), 1.97 - 1.88 (m, 2 H, CH>), 1.82 - 1.72 (m, 2 H, CH»), 1.59 — 1.49 (m, 2 H, CH>).
3C NMR (101 MHz, CDCls) § 198.6, 138.4, 134.9, 132.9, 129.9, 128.1, 126.1, 38.3,
33.6,32.5,27.7,23.1. IR v (neat, cm™) 2937, 2863, 1689, 1570, 1254, 1207. The spectra
are matching with the known literature.?

O
59  86%

Following Typical Procedure 2, the reaction of Fe(OAc) (1.4 mg, 0.008 mmol), ¢
BuONa (2.3 mg, 0.024 mmol), 1g (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 5g (112.0 mg, 86%, 97% purity)
(eluent: PE/EA = 10/1): oil. The pure 'H NMR could be obtained after preparative thin
layer chromatography. 'H NMR (400 MHz, CDCl3) § 7.92 (t,J=1.92 Hz, 1 H, Ar-H),
7.83 (dt,J=7.77,1.41 Hz, 1 H, Ar-H), 7.53 (ddd, J=8.13, 2.28, 1.09 Hz, 1 H, Ar-H),
741 (t,J=7.84 Hz, 1 H, Ar-H), 3.21 (t, J=6.95 Hz, 2 H, CH), 2.97 (t, /= 7.26 Hz,
2 H, CH), 1.93 — 1.84 (m, 2 H, CH»), 1.81 — 1.72 (m, 2 H, CH), 1.55 - 1.45 (m, 2 H,
CHz). C NMR (101 MHz, CDCls) & 198.5, 138.4, 134.9, 132.9, 129.9, 128.1, 126.0,
38.3,33.2,30.0,22.8,6.7. IR v (neat, cm™') 2929, 2859, 1689, 1571, 1249, 1201. HRMS
(ESI) m/z: [M +H]" Calcd for C12H14I0C1 336.9851; found 336.9852.

F\@)J\/\/\/Br

4h 81%
Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1h (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and

NaBrO; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4h (88.5mg, 81%) (eluent:
PE/EA = 10/1): oil. "H NMR (400 MHz, CDCl3) § 7.74 (dt,J=7.77,1.29 Hz, 1 H, Ar-
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H), 7.64 (ddd, J=9.43, 2.45, 1.59 Hz, 1 H , Ar-H), 7.45 (td, J=7.99, 5.55 Hz, 1 H,
Ar-H), 7.30 - 7.24 (m, 1 H, Ar-H), 3.43 (t, J= 6.72 Hz, 2 H, CHa), 2.98 (t, J=7.26 Hz,
2 H, CHa), 1.98 — 1.88 (m, 2 H, CHa), 1.84 — 1.73 (m, 2 H, CHy), 1.59 — 1.48 (m, 2 H,
CH,). '3C NMR (101 MHz, CDCls) 5 198.6 (d, J = 2.05 Hz), 162.8 (d, J = 247.88 Hz),
138.9 (d, J = 6.07 Hz), 130.2 (d, J = 7.65 Hz), 123.7 (d, J = 2.94 Hz), 120.0 (d, J =
21.53 Hz), 114.7 (d, J = 22.26 Hz), 38.4, 33.6, 32.5, 27.7, 23.1. '%F NMR (376 MHz,
CDCls) § -111.73. IR v (neat, cm’') 2942, 2869, 1685, 1588, 1441, 1256. The spectra

are matching with the known literature.’

0]
F\©)‘\/\/\/|
5h 89%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1h (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Sh (115.2 mg, 89%, 97% purity)
(eluent: PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCl3) § 7.74 (dt, J= 7.64, 1.27 Hz,
2 H,Ar-H), 7.64 (ddd, J=9.48,2.67, 1.59 Hz, 1 H, Ar-H), 7.45 (td, J=7.99, 5.53 Hz,
1 H,Ar-H), 7.30 - 7.23 (m, 1 H, Ar-H), 3.21 (t, J= 6.95 Hz, 2 H, CH»), 2.98 (t, J =
7.28 Hz, 2H, CH»), 1.94 — 1.84 (m, 2 H, CH»), 1.83 — 1.72 (m, 2 H, CH>), 1.57 — 1.45
(m, 2 H, CHz). 3C NMR (101 MHz, CDCls) § 198.6, 162.8 (d, J = 247.66 Hz), 138.9
(d,J=5.95Hz), 130.2 (d, J="7.57 Hz), 123.7 (d, /= 2.93 Hz), 120.0 (d, J=21.34 Hz),
114.7 (d, J = 22.17 Hz), 38.4, 33.2, 30.1, 22.9, 6.7. ’F NMR (376 MHz, CDCl5) § -
111.71. IR v (neat, cm™') 2934, 2863, 1690, 1588, 1442, 1251. The spectra are matching

with the known literature.’

Me Br

Me 4i 18%
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Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1i (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4i (20.6 mg, 18%) (eluent:
PE/EA = 10/1): white solid. mp: 50.7-51.9 °C (DCM/hexane). 'H NMR (400 MHz,
CDCI3) 6 7.56 (s,2H, Ar-H), 7.20 (s, 1 H, Ar-H), 3.43 (t, /J=6.77 Hz, 2 H, CH>), 2.97
(t,J=7.31Hz, 2 H, CH>), 2.37 (s, 6 H, 2 x CH3), 1.96 — 1.86 (m, 2 H, CH»), 1.82 —
1.71 (m, 2 H, CH), 1.59 — 1.48 (m, 2 H, CH>). *C NMR (101 MHz, CDCls) § 200.5,
138.2, 137.0, 134.6, 125.8, 38.3, 33.7, 32.6, 27.8, 23.3, 21.2. IR v (neat, cm™") 2937,
2863, 1684, 1604, 1298, 1182. HRMS (ESI) m/z: [M + H]" Caled for Ci14H19BrO
283.0692; found 283.0688.

5i 84%
Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1i (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Si (111.6 mg, 84%, 93% purity)
(eluent: PE/EA = 10/1): white solid. mp: 59.4-60.3 °C (DCM/hexane). The pure 'H
NMR was obtained after second flash chromatography on silica gel. 'H NMR (400
MHz, CDCl3) 6 7.56 (s, 2 H, Ar-H), 7.19 (s, 1 H, Ar-H), 3.21 (t, /= 7.00 Hz, 2 H,
CH>),2.96 (t,J=7.32 Hz, 2 H, CH>), 2.37 (s, 6 H, 2 x CH3), 1.95 — 1.84 (m, 2 H, CH>),
1.80 — 1.70 (m, 2 H, CH>), 1.54 — 1.43 (m, 2 H, CHy). 3C NMR (101 MHz, CDCl3) §
200.4, 138.1, 137.0, 134.6, 125.8, 38.3, 33.3, 30.1, 23.1, 21.2, 6.8. IR v (neat, cm™)
2934, 2861, 1683, 1604, 1181, 1158. The spectra are matching with the known

literature.’
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4j 81%
Following Typical Procedure 1, the reaction of Fe(OAc)> (1.9 mg, 0.008 mmol), #-
BuONa (2.3 mg, 0.024 mmol), 1j (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4j (63.0 mg, 81%) (eluent:
PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCl3) 6 3.41 (t, ] = 6.76 Hz, 2 H, CH>), 2.46
(t, J=7.32 Hz, 2 H, CH>), 2.14 (s, 3 H, CH3), 1.92 — 1.82 (m, 2 H, CH»), 1.65 — 1.55

(m, 2 H, CHa), 1.49 — 1.39 (m, 2 H, CH). 3C NMR (101 MHz, CDCL:) & 208.6,43.2,

33.5,32.4,29.8,27.5,22.7. IR v (neat, cm™) 2957, 2933, 2868, 1712. The spectra are

matching with the known literature.

0]
)J\/\/\/I
5 85%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1j (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 5j (81.6 mg, 89%, 95% purity)
(eluent: PE/EA = 10/1): oil. The pure 'H NMR was obtained after second flash
chromatography on silica gel. "H NMR (400 MHz, CDCl3) § 3.19 (t,J=6.93 Hz, 2 H,
CH»), 2.45 (t, J=7.33 Hz, 2 H, CH>), 2.14 (s, 3 H, CH3), 1.91 — 1.77 (m, 2 H, CH>),
1.64 — 1.55 (m, 2 H, CH>), 1.47 — 1.33 (m, 2 H, CHy). 3C NMR (101 MHz, CDCl3) §
208.8, 43.4,33.2,30.0, 29.9, 22.5, 6.8. IR v (neat, cm™) 2964, 2930, 2868, 1712. The

spectra are matching with the known literature.’

O

WMBF

4k 30%
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Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1k(70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4k (28.1 mg, 30%) (eluent:
PE/EA =10/1): oil. '"H NMR (400 MHz, CDCls) 8 3.41 (t,J = 6.87 Hz, 2 H, CH>), 2.49
—2.33 (m,4 H, 2 x CHy), 1.93 — 1.80 (m, 2 H, CH»), 1.66 — 1.51 (m, 4 H, 2 x CH>),
1.48 — 1.39 (m, 2 H, CH2), 1.36 — 1.26 (m, 2 H, CH»), 0.91 (t, /= 7.33 Hz, 3 H, CH3).
BCNMR (101 MHz, CDCl3) § 211.1,42.6,42.4,33.6,32.5,27.7,25.9,22.8,22.3, 13.8.
IR v (neat, cm™') 2938, 2857, 1714, 1357, 1585, 1171. The spectra are matching with

the known literature.!!

o)

\/\)J\/\/v'

5k 35%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1k (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Sk (41.8 mg, 35%, 92% purity)
(eluent: PE/EA = 10/1): oil. The pure 'H NMR was obtained after second flash
chromatography on silica gel. "H NMR (400 MHz, CDCl3) § 3.19 (t,J=6.97 Hz, 2 H,
CH),2.46 -2.35 (m,4 H, 2 x CHy), 1.88 = 1.79 (m, 2 H, CH3), 1.65—-1.51 (m,4 H, 2
x CHa), 1.44 —1.25 (m, 4 H, 2 x CHy), 0.91 (t, J=7.33 Hz, 3 H, CH3). 3C NMR (101
MHz, CDCl3) 6 211.1, 42.6,42.3, 33.2, 30.0, 25.9, 22.6,22.3, 13.8, 6.7. IR v (neat, cm"
12933, 2859, 1713, 1426, 1359, 1171. HRMS (ESI) m/z: [M + H]* Calcd for C1oH ;910
283.0653; found 283.0656.

O

K

41 81%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-

BuONa (2.3 mg, 0.024 mmol), 11 (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
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NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 41 (90.8 mg, 81%) (eluent:
PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCl3) § 7.98 —7.94 (m, 2 H, Ar-H), 7.61 —
7.54 (m, 1 H, Ar-H), 7.51 — 7.44 (m, 2 H , Ar-H), 3.44 — 3.37 (m, 2 H, CH»), 2.98 —
2.91 (m, 2 H, CH»), 1.94 - 1.88 (m, 2 H, CH»), 1.72 — 1.64 (m, 2 H, CH»), 0.97 (s, 6 H,
2 x CH3). BC NMR (101 MHz, CDCls) § 200.3, 136.9, 133.1, 128.6, 128.0, 45.5, 35.6,
34.1,33.4,29.1,26.6. IR v (neat, cm™) 2956, 2868, 1685, 1447, 1217. The spectra are

matching with the known literature.?

(@)
W'
51 83%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 11 (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 51 (108.9 mg, 83%) (eluent:
PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCl3) § 8.00 — 7.94 (m, 2 H , Ar-H), 7.60 —
7.54 (m, 1 H, Ar-H), 7.52 — 7.43 (m, 2 H, Ar-H), 3.22 — 3.14 (m, 2 H, CH»), 2.97 —
2.88 (m, 2 H, CH»), 2.05 - 1.91 (m, 2 H, CH>), 1.69 — 1.64 (m, 2 H, CH>), 0.95 (s, 6 H,
2 x CH3). ®C NMR (101 MHz, CDCl3) § 200.3, 136.8, 133.0, 128.6, 128.0, 47.3, 35.4,
35.2,33.4,26.3,0.7. IR v (neat, cm™) 2955, 2928, 1685, 1447, 1215. HRMS (ESI) m/z:
[M +H]" Caled for C14H1oIO 331.0553; found 331.0550.

Br
(@]
(@]
o\)
4m 40%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1m (70.4 mg, 0.40 mmol), 2 (52.1 mg, 0.60 mmol), and

NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4m (52.1 mg, 40%) (eluent:
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PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCL3) 5 7.98 — 7.94 (m, 2 H , Ar-H), 7.60 —
7.53 (m, 1 H, Ar-H), 7.50 — 7.43 (m, 2 H, Ar-H), 3.97 (s, 4 H, 2 x CHy), 3.46 — 3.40
(m, 2 H, CHy), 3.08 — 3.02 (m, 2 H, CHy), 2.31 — 2.24 (m, 2 H, CHy), 2.15 — 2.09 (m,
2H, CHy). 3C NMR (101 MHz, CDC13) § 199.2, 136.7, 132.9, 128.5, 127.9, 110.0, 65.0,
40.9,32.7,31.2, 26.6. IR v (neat, cm') 2964, 2886, 1685, 1123, 1037. The spectra are

matching with the known literature.®

0]

5m 55%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1m (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol),
and NaBrOs; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 5m (81.1 mg, 55%) (eluent:
PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCl3) § 7.99 — 7.93 (m, 2 H, Ar-H), 7.56 (t,
J=7.40Hz, 1 H, Ar-H), 7.46 (t, J=17.63 Hz, 2 H, Ar-H), 3.96 (s, 4H, 2 x CH»), 3.25
—3.14 (m, 2 H, CH»), 3.07 - 3.01 (m, 2 H, CH»), 2.35-2.27 (m, 2 H, CH), 2.14 - 2.06
(m, 2 H, CH>). *C NMR (101 MHz, CDCl3) § 199.3, 136.8, 133.0, 128.5, 127.9, 110.8,
65.1, 42.5, 32.7, 30.7, -2.5. IR v (neat, cm™") 2959, 2885, 1684, 1205, 1122. HRMS
(EST) m/z: [M + H]" Caled for C14H17031 361.02951; found 361.02951.

O
/\/Br
O
4n 61%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), In (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4n (62.0 mg, 61%) (eluent:
PE/EA = 10/1): oil. "H NMR (400 MHz, CDCls3) § 8.01 —7.93 (m, 2 H, Ar-H), 7.59 —
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7.54 (m, 1 H, Ar-H), 7.49 — 7.43 (m, 2 H, Ar-H), 3.94 (t, ] = 6.45 Hz, 2 H, CH>), 3.80
(t, J=6.16 Hz, 2 H, CHz), 3.45 (t, ] = 6.16 Hz, 2 H, CH>), 3.27 (t, ] = 6.45 Hz, 2 H,
CHy). ®C NMR (101 MHz, CDCl3)§ 197.9, 136.7, 133.1, 128.5, 128.0, 70.9, 66.1, 38.5,
30.3. IR v (neat, cm™) 2918, 2875, 1684, 1365, 1215, 1119. The spectra are matching

with the known literature.’

0]
5n 70%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), In (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Sn (86.1 mg, 70%) (eluent:
PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCl3) § 7.99 — 7.94 (m, 2 H , Ar-H), 7.61 —
7.54 (m, 1 H, Ar-H), 7.49 - 7.43 (m, 2 H, Ar-H), 3.94 (t, /= 6.44 Hz, 2 H, CH>), 3.75
(t,J=6.79 Hz, 2 H, CH»), 3.26 (dt, J=11.70, 6.54 Hz, 4 H, 2 x CH,). *C NMR (101
MHz, CDCI3) 6 198.0, 136.8, 133.2, 128.5, 128.0, 71.6, 65.9, 38.6, 2.9. IR v (neat, cm
1) 2908, 2877, 1682, 1364, 1214, 1102. The spectra are matching with the known

literature.’

(@]
©)W5r
40 84%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 10 (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 40 (90.3 mg, 84%) (eluent:
PE/EA = 10/1): oil. "H NMR (400 MHz, CDCI3) & 7.98 — 7.92 (m, 2 H, Ar-H), 7.57 —
7.52 (m, 1 H, Ar-H), 7.48 — 7.42 (m, 2 H, Ar-H), 3.40 (t, /= 6.81 Hz, 2 H, CH>»), 2.97
(t,J=17.30 Hz, 2 H, CH), 1.92 — 1.82 (m, 2 H, CH>), 1.80 — 1.70 (m, 2 H, CH>»), 1.54
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—1.36 (m, 4 H, 2 x CH,). *C NMR (101 MHz, CDCI3) § 200.2, 137.0, 132.9, 128.5,
128.0, 38.3, 33.8, 32.5, 28.4, 28.0, 24.0. IR v (neat, cm™") 2932, 2855, 1684, 1210. The

spectra are matching with the known literature.?

Sanee

50 82%
Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 10 (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded So (100.6 mg, 82%, 90% purity)
(eluent: PE/EA = 10/1): white solid. mp: 46.0-46.9 °C (DCM/hexane). The pure 'H
NMR was obtained after second flash chromatography on silica gel. 'H NMR (400
MHz, CDCl3) 6 7.99 — 7.93 (m, 2 H, Ar-H), 7.59 — 7.52 (m, 1 H, Ar-H), 7.46 (t,J=7.64
Hz, 2 H, Ar-H), 3.20 (t, J=7.00 Hz, 2 H, CH>), 2.98 (t, J=7.29 Hz, 2 H, CH>), 1.88 —
1.80 (m, 2 H, CH,), 1.80 — 1.71 (m, 2 H, CH>), 1.51 — 1.36 (m, 4 H, 2 x CH>). '*C NMR
(101 MHz, CDCl3) 6 200.4, 137.1, 133.1, 128.7, 128.1, 38.5, 33.4,30.4, 28.3, 24.1, 7.2.
IR v (neat, cm™) 2928, 2855, 1686, 1203. The spectra are matching with the known

literature.’

O
©)J\/\/Br
4p 65%
Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1p (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4p (57.6 mg, 65%) (eluent:
PE/EA = 10/1): oil. "H NMR (400 MHz, CDCI3) & 8.01 — 7.95 (m, 2 H, Ar-H), 7.62 —
7.55 (m, 1 H, Ar-H), 7.52 — 7.45 (m, 2 H, Ar-H), 3.56 (t, /= 6.33 Hz, 2 H, CH>), 3.19
(t, J=7.01 Hz, 2 H, CHy), 2.39 — 2.25 (m, 2 H, CH»). 3C NMR (101 MHz, CDCl3) §
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198.8, 136.7, 133.2, 128.6, 128.0, 36.5, 33.6, 26.8. IR v (neat, cm™") 2965, 2922, 1686,

1448, 1222. The spectra are matching with the known literature.®

(0]
©)J\/\/I
5p 50%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1p (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Sp (54.6 mg, 50%) (eluent:
PE/EA = 10/1): oil. '"H NMR (400 MHz, CDCl3) § 8.01 — 7.96 (m, 2 H, Ar-H), 7.57 (it,
1H, Ar-H), 7.51 — 7.44 (m, 2 H, Ar-H), 3.33 (t, /= 6.62 Hz, 2 H, CH>), 3.14 (t, J = 6.94
Hz, 2 H, CH>), 2.32 - 2.22 (m, 2 H, CH>). *C NMR (101 MHz, CDCls) § 198.6, 136.6,
133.2, 128.6, 128.0, 38.9, 27.4, 6.9. IR v (neat, cm™") 2933, 2857, 1681, 1447, 1205.

The spectra are matching with the known literature.'?

o)

/@)J\/\/Br
F

4q  74%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1q (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4q (73.0 mg, 74%) (eluent:
PE/EA = 10/1): oil. "H NMR (400 MHz, CDCI3) & 8.05 — 7.98 (m, 2 H, Ar-H), 7.18 —
7.10 (m, 2 H, Ar-H), 3.55 (t, /= 6.29 Hz, 2 H, Ar-H), 3.16 (t, /= 6.94 Hz, 2 H, CH>),
2.37-2.25 (m, 2 H, CH>). '>*C NMR (101 MHz, CDCl3) § 197.2, 165.8 (d, J = 255.12
Hz), 133.1 (d, J=3.38 Hz), 130.6 (d, /= 9.52 Hz), 115.7 (d, /= 21.92 Hz), 36.4, 33.6,
26.7."F NMR (376 MHz, CDCl3) § -104.86. IR v (neat, cm™) 2961, 2897, 1685, 1597,

1506, 1225, 1156. The spectra are matching with the known literature.®
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5q 56%
Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1q (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 5q (65.2 mg, 56%) (eluent:
PE/EA = 10/1): oil. 'H NMR (400 MHz, CDCl3) § 8.07 — 7.98 (m, 2 H, Ar-H), 7.20 —
7.11 (m, 2 H, Ar-H), 3.33 (t, /= 6.56 Hz, 2 H, CH>), 3.12 (t, /= 6.92 Hz, 2 H, CH>),
2.30—2.20 (m, 2 H, CH>). >*C NMR (101 MHz, CDCl3) § 197.0, 165.8 (d, J = 255.08
Hz), 133.1 (d,J=3.71 Hz), 130.6 (d, /= 8.99 Hz), 115.7 (d, J = 22.05 Hz), 38.8, 27.4,
6.7. "F NMR (376 MHz, CDCl3) § -104.85. IR v (neat, cm™") 2932, 2865, 1681, 1597,

1504, 1225, 1156. The spectra are matching with the known literature.'?

0]

©)K/wsr

4r 7%

Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), #-
BuONa (2.3 mg, 0.024 mmol), 1r (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO; (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4r (72.4 mg, 77%) (eluent:
PE/EA = 10/1): oil. 'TH NMR (400 MHz, CDCl3) & 8.00 — 7.93 (m, 2 H, Ar-H), 7.60 —
7.54 (m, 1 H, Ar-H), 7.50 — 7.44 (m, 3 H, Ar-H), 3.46 (t, /= 6.40 Hz, 2 H, CH>»), 3.02
(t,J=6.77 Hz,2 H, CH>), 2.02 — 1.86 (m, 4 H, 2 x CHz). *C NMR (101 MHz, CDCl3)
5199.5,136.8, 133.1, 128.6, 128.0, 37.4, 33.3, 32.2,22.7. IR v (neat, cm™") 2948, 2866,

1676, 1447. The spectra are matching with the known literature.’
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5r 82%

Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), #-
BuONa (2.3 mg, 0.024 mmol), 1r (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrOs3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Sr (93.3 mg, 82%, 97% purity)
(eluent: PE/EA = 10/1): oil. The pure '"H NMR was obtained after preparative thin layer
chromatography. '"H NMR (400 MHz, CDCl3) § 7.99 — 7.93 (m, 2 H, Ar-H), 7.60 — 7.54
(m, 1 H, Ar-H), 7.51 — 7.43 (m, 2 H, Ar-H), 3.23 (t, /= 6.67 Hz, 2 H, CH>), 3.01 (t, ] =
6.84 Hz, 2 H, CH,), 2.02 — 1.78 (m, 4 H, 2 x CHy). '*C NMR (101 MHz, CDCl;) &
199.5, 136.8, 133.1, 128.6, 128.0, 37.2, 32.9, 25.0, 6.2. IR v (neat, cm™") 2946, 2864,

1675, 1446. The spectra are matching with the known literature.’

0]
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Following Typical Procedure 1, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), ¢-
BuONa (2.3 mg, 0.024 mmol), 1s (70.4 mg, 0.40 mmol), 2 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded 4s (109.1 mg, 84%) (eluent:
PE/EA = 10/1): oil. "H NMR (400 MHz, CDCls) 6 8.10 — 8.02 (m, 2 H, Ar-H), 7.74 (d,
J=8.32Hz,2 H, Ar-H), 3.46 (t, J=6.32 Hz, 2 H, CH>), 3.05 (t, /= 6.82 Hz, 2 H, CH>),
2.04 — 1.87 (m, 4 H, 2 x CH). >*C NMR (101 MHz, CDCl3) & 139.5, 134.5 (q, J =
32.91 Hz), 128.4, 125.8 (q, J = 3.73 Hz), 123.7 (q, J = 272.21 Hz), 37.8, 33.3, 32.1,
22.6.”F NMR (376 MHz, CDCls) § -63.01. IR v (neat, cm™) 2933, 2867, 1691, 1408,

1325, 1135, 1107. The spectra are matching with the known literature.’
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Following Typical Procedure 2, the reaction of Fe(OAc), (1.4 mg, 0.008 mmol), #-
BuONa (2.3 mg, 0.024 mmol), 1s (70.4 mg, 0.40 mmol), 3 (135.0 mg, 0.60 mmol), and
NaBrO3 (60 mg, 0.4 mmol) in MeCN (1.0 mL) afforded Ss (137.4 mg, 92%, 88% purity)
(eluent: PE/EA = 10/1): white solid. mp: 43.9-45.0 °C (DCM/hexane). The pure 'H
NMR was obtained after second flash chromatography on silica gel. 'H NMR (400
MHz, CDCI3) 6 8.06 (d, J =8.12 Hz, 2 H, Ar-H), 7.74 (d, ] = 8.20 Hz, 2 H, Ar-H), 3.24
(t, J =6.55 Hz, 2 H, CH2), 3.04 (t, ] = 6.76 Hz, 2 H, CH>), 1.99 — 1.84 (m, 4 H, 2 %
CH»). *C NMR (101 MHz, CDCl;) § 198.4, 139.3, 134.3 (q, J = 32.69 Hz), 128.3,
125.7 (q, J = 3.82 Hz), 125.5 (q, J = 272.21 Hz), 37.5, 32.7, 24.7, 6.0. ’F NMR (376
MHz, CDCls) § -63.01. IR v (neat, cm™) 2938, 2865, 1693, 1409, 1327, 1125, 1065.
HRMS (ESI) m/z: [M + H]" Caled for C12H12IOF3 356.9958; found 356.9957.

Synthetic potentials

g
g R Dy Na o
5a 1.5 equiv 6, 70%
To a 25 mL vial were added the alkyl iodide Sb (0.4 mmol, 1.0 equiv.), febuxostat (190
mg, 0.6 mmol, 1.5 equiv.), KoCO3 (166 mg, 1.2 mmol, 3.0 equiv.), and anhydrous DMF
(2.0 mL) in an Ar glovebox. The vial was sealed and transferred out of glovebox. The
reaction mixture was stirred at 90 °C for 12 h. After completion of the reaction, water
was then added and the aqueous layer was extracted with ethyl acetate (20 mL x 3).
The organic layer was combined and dried over anhydrous Na;SO4. The solvent was
removed under reduced pressure and the residue was purified by flash column
chromatography on silica gel to afford the desired product 6 (137.4 mg, 70%) (eluent:
PE/EA = 10/1): white solid. mp: 113.7-114.9 °C (DCM/hexane).’ 'H NMR (400 MHz,
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CDCl3) & 8.17 (d, J=2.25 Hz, 1 H, Ar-H), 8.09 (dd, 1 H, Ar-H), 8.01 —7.93 (m, 2 H,
Ar-H), 7.61 — 7.51 (m, 1 H, Ar-H), 7.51 — 7.42 (m, 2 H, Ar-H), 7.01 (d, J=8.90 Hz, 1
H, Ar-H), 4.32 (t, J=6.51 Hz, 2 H, CH>), 3.90 (d, J = 6.50 Hz, 2 H, CH»), 3.03 (t,J =
7.28 Hz, 2 H, CH>), 2.76 (s, 3 H, CH3), 2.25 - 2.17 (m, 1 H, CH), 1.88 — 1.78 (m, 4 H,
2 x CHy), 1.60 — 1.50 (m, 2 H, CH,), 1.09 (d, J = 6.73 Hz, 6 H, 2 x CH3). 3C NMR
(101 MHz, CDCl3) § 199.9, 167.1, 162.4, 162.0, 161.1, 136.9, 133.0, 132.5, 132.0,
128.5,127.9, 125.9, 121.8, 115.3, 112.5, 102.8, 75.6, 65.1, 38.3, 28.5, 28.1, 25.7, 23.8,
19.0, 17.4. IR v (neat, cm’") 2958, 2230, 1713, 1693, 1605, 1327, 1264. HRMS (ESI)
m/z: [M + H]" Caled for C2gH3004N2S 491.1999; found 491.1997.

Cl
Nal (10 mol%) RF
o R F , F
©)K/\/v| + F KzCO; (1.5 equiv) ? ‘}<l
= N__O

N o MeCN (8 mL) @)‘\/\/V Y
T refluxe, 4h o
(0]

5a 15 equiv 7,62% yield
To a 50 mL vial were added the alkyl iodide 5b (0.4 mmol, 1.0 equiv.), efavirenz (189
mg, 0.6 mmol, 1.5 equiv.), KoCO3 (166 mg, 1.2 mmol, 3.0 equiv.), and anhydrous
MeCN (8 mL) in an Ar glovebox. The vial was sealed and transferred out of glovebox.
The reaction mixture was refluxe for 4 h. After completion of the reaction, the solvent
was removed under reduced pressure and the residue was purified by flash column
chromatography on silica gel to afford the desired product 7 (121.5 mg, 62%) (eluent:
PE/EA = 5/1): 0il.'* 'TH NMR (400 MHz, CDCl3) § 7.98 — 7.93 (m, 2 H, Ar-H), 7.59 —
7.53 (m, 2 H, Ar-H), 7.49 — 7.44 (m, 2 H, Ar-H), 7.42 (dd, J = 8.80, 2.43 Hz, 1 H, Ar-
H), 6.91 (d,/J=8.81 Hz, 1 H, Ar-H), 4.01 — 3.81 (m, 2 H, CH>), 2.99 (t, J=7.23 Hz, 2
H, CH>), 1.84 — 1.66 (m, 4 H, 2 x CH»), 1.52 — 1.43 (m, 2 H, CH»), 1.42 — 1.35 (m, 1
H, CH), 0.96 — 0.88 (m, 2 H, CHz), 0.87 — 0.81 (m, 2 H, CH>). *C NMR (101 MHz,
CDCI3) 6 200.0, 147.9,136.9, 135.1, 133.0, 131.5, 128.6, 128.6, 128.2, 128.0, 122.2 (q,
J=1287.83 Hz), 117.6, 115.0, 95.4, 66.3, 44.3, 38.2, 26.5, 26.2, 23.7, 8.7, 8.7, -0.7. IR
v (neat, cm™) 2936, 2865, 2251, 1737, 1685, 1495, 1194. HRMS (ESI) m/z: [M + Na]*
Calcd for C26H2303NCIF3 512.1211; found 512.1210.
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(0]

N\, OH o
(o] y . H
| . K,CO4 (3.0 equiv) H
+ L - - O . N
A GO DMF, 2 mL H
OH

90°C, 12h Meus N\
5a 1.5 equiv 8, 50%

To a 25 mL vial were added the alkyl iodide 5b (0.4 mmol, 1.0 equiv.), ethynyl estradiol
(178 mg, 0.6 mmol, 1.5 equiv.), KxCO3 (166 mg, 1.2 mmol, 3.0 equiv.), and DMF (2.0
mL) in an Ar glovebox. The vial was sealed and transferred out of glovebox. The
reaction mixture was stirred at 90 °C for 12 h. After completion of the reaction, water
was then added and the aqueous layer was extracted with ethyl acetate (20 mL x 3).
The organic layer was separated and dried over anhydrous Na;SO. The solvent was
removed under reduced pressure and the residue was purified by flash column
chromatography on silica gel to afford the desired product 8 (92.9 mg, 50%) (eluent:
PE/EA = 2/1): white solid. mp: 76.5-77.3 °C (DCM/hexane).” 'H NMR (400 MHz,
CDClI3) 6 7.98 — 7.94 (m, 2 H, Ar-H), 7.58 — 7.53 (m, 1 H, Ar-H), 7.50 — 7.43 (m, 2 H,
Ar-H), 7.19 (d, /= 8.58 Hz, 1 H, Ar-H), 6.70 (dd, J = 8.54, 2.76 Hz, 1 H, Ar-H), 6.62
(d, /J=2.70 Hz, 1 H, Ar-H), 3.95 (t,J = 6.42 Hz, 2 H, CH>), 3.00 (t, 2 H, CH>»), 2.87 —
2.81 (m, 2 H, CH>), 2.60 (s, 1 H, CH), 2.40 — 2.30 (m, 2 H, CH»), 2.26 —2.18 (m, 1 H,
CH), 2.07 - 1.98 (m, 1 H, CH), 1.97 — 1.68 (m, 10 H, 10 X CHy), 1.63 — 1.52 (m, 2
H, CH,), 1.51—1.33 (m, 4 H, 2 x CH»), 0.88 (s, 3 H, CH3). >*C NMR (101 MHz, CDCl;)
8200.3,156.9,137.9,137.0,132.9, 132.4, 128.6, 128.0, 126.3, 114.4, 112.0, 87.5, 79.9,
74.0, 67.6, 49.4, 47.1, 43.5, 39.4, 38.9, 38.4, 32.7, 29.8, 29.2, 27.2, 26.4, 25.9, 24.0,
22.8, 12.7. IR v (neat, cm™) 3397, 3257, 2931, 2918, 1654, 1058. HRMS (ESI) m/z:
[M + Na]" Calcd for C3:H3303 493.2713; found 493.2711.

N
Cu(OAc), (10 mol%)
. [e]
o | NaNj3 (1.5 equiv) N 2-aminophonol (5 mol%)
3
R
W DMF (2 mL) W Ethisterone (1.5 equiv)

70°C, 12 h DCM (1 mL)

H,0 (1 mL)
rt, AR, 18 h 9, 75%

5a
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To a 25 mL vial were added the alkyl iodide 5b (0.4 mmol, 1.0 equiv.), NaN3 (39 mg,
0.6 mmol, 1.5 equiv.), and anhydrous DMF (2.0 mL) in an Ar glovebox. The vial was
sealed and transferred out of glovebox. The reaction mixture was stirred at 70 °C for 12
h. After completion of the reaction, water was then added and the aqueous layer was
extracted with ethyl acetate (20 mL x 3). The organic layer was separated and dried
over anhydrous Na>SO. The solvent was removed under reduced pressure and the
residue was used without purified. To a 25 mL vial were added the alkyl azide,
Cu(OAc): (0.04 mmol, 10 mol%), 2-aminophenol (0.02 mmol, 5 mol %), and
ethisterone (0.6 mmol, 1.5 equiv) were dissolved in a mixture of DCM (1 mL) and
water (1 mL) under the atmosphere of nitrogen. The mixture was stirred at rt for 18 h.
After completion, the reaction mixture was were dried over NaSOs, filtered, and
concentrated under reduced pressure. The residue was purified by flash column
chromatography on silica gel to afford the desired product 9 (159.1 mg, 75%) (eluent:
DCM/MeOH = 40/1): yellow solid. mp: 85.0-85.8 °C (DCM/hexane).”!* TH NMR (400
MHz, CDClI3) 6 7.96 — 7.91 (m, 2 H, Ar-H), 7.60 — 7.53 (m, 1 H, Ar-H), 7.49 — 7.42 (m,
3 H, Ar-H), 5.68 (s, 1 H, Ar-H), 4.44 —4.30 (m, 2 H, CH>»), 3.05 (s, 1l H, CH), 2.97 (t, J
=7.05Hz, 2 H, CHy), 2.43 -2.32 (m, 3 H, CH3), 2.29 - 2.21 (m, 2 H, CH2), 2.12 (td, J
=14.39, 13.15, 3.58 Hz, 1 H, CH), 2.02 - 1.85 (m, 5 H, 5 x CH), 1.84 — 1.73 (m, 2 H,
CH), 1.69 —1.30 (m, 10 H, 10 x CH), 1.17 (s, 3 H, CHa), 1.06 (s, 3 H, CH3), 0.72 (td,
J=11.59, 4.47 Hz, 1 H, CH), 0.47 (td, J = 12.52, 4.25 Hz, 1 H, CH). *C NMR (101
MHz, CDCl3) 6 199.75,199.48, 171.25, 153.40, 136.74, 133.08, 128.58, 127.90, 123.72,
121.07, 82.04, 53.14, 49.92, 48.83, 46.75, 38.49, 37.98, 37.72, 36.19, 35.50, 33.83,
32.75, 32.59, 31.48, 30.09, 26.03, 23.57, 23.18, 20.52, 17.32, 14.19. IR v (neat, cm™)
3444, 2941, 2860, 2248, 1681, 1448, 1230. HRMS (ESI) m/z: [M + H]" Calcd for
C33H4303N3 530.3377; found 530.3376.
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Synthetic of Antipsychotics

o K,CO3 (1.5 equiv)
B, /@ Nal (10 mol%) o (\N
N
J MeCN, 20 mL NS ome
F HN OMe
F

refluxe, 4 h
16r 1.5 equiv 10a, 59% yield

Typical Procedure 3: To a 50 mL vial were added the alkyl bromide 5a (1 mmol, 1.0
equiv.), secondary amine (1.5 mmol, 1.5 equiv.), Nal (15 mg, 0.1 mmol, 0.1 equiv),
K>COs (207 mg, 1.5 mmol, 1.5 equiv.), and anhydrous MeCN (20 mL) in an Ar
glovebox. The vial was sealed and transferred out of glovebox. The reaction mixture
was refluxe for 4 h. After completion of the reaction, the solvent was removed under
reduced pressure and the residue was purified by flash column chromatography on
silica gel to afford the desired product 10a (210.2 mg, 59%) (eluent: PE/EA = 1/1):
yellow oil.!* 'TH NMR (400 MHz, CDCl3) 8 8.07 —7.96 (m, 2 H, Ar-H), 7.19 — 7.06 (m,
2 H, Ar-H), 7.05 — 6.94 (m, 1 H, Ar-H), 6.99 — 6.87 (m, 2 H, Ar-H), 6.92 — 6.79 (m, 1
H, Ar-H), 3.85 (s, 3 H, CH3), 3.04 (s, 4 H, 2 x CH>), 3.01 (t, /= 7.15 Hz, 2 H, CH>),
2.65(s,4 H, 2 x CHy),2.49 (t,J=7.14 Hz, 2 H, CH>), 2.05 — 1.92 (m, 2 H, CH>). 13C
NMR (101 MHz, CDCl3) 6 198.4, 165.5 (d, J=254.26 Hz), 152.2, 141.3, 133.5 (d, J =
2.98 Hz), 130.7, 122.8, 120.9, 118.1, 115.5 (d, J = 21.45 Hz), 111.1, 57.7, 55.3, 53.3,
50.5, 36.2, 21.6. "F NMR (376 MHz, CDCl3) 6 -105.24. IR v (neat, cm™") 2924, 2812,
1682, 1596, 1501, 1239, 1156. The spectra are matching with the known literature.'

Br OH Nal (10 mol%) 1)
/Q)W MeCN, 20 mL /@)K/VN
F HN
refluxe, 4 h E
16r 1.5 equiv 10b, 70% vyield

Following Typical Procedure 3, the reaction of alkyl bromide Sa (1 mmol, 1.0 equiv.),
4-(4-chlorophenyl)piperidin-4-ol (366 mg, 1.5 mmol, 1.5 equiv.), Nal (15 mg, 0.1 mmol,
0.1 equiv), and K>CO3 (207 mg, 1.5 mmol, 1.5 equiv.) in MeCN (20.0 mL) afforded
10b (258.8 mg, 70%) (eluent: DCM/MeOH = 10/1): yellow solid. mp: 152.1-153.4 °C

(DCM/hexane). 'H NMR (400 MHz, CDCls) & 8.06 — 7.95 (m, 2 H, Ar-H), 7.45 — 7.40
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(m, 2 H, Ar-H), 7.33 — 7.29 (m, 2 H, Ar-H), 7.18 — 7.11 (m, 2 H, Ar-H), 3.12 (s, 2 H,
CH,), 3.09 (t, J = 6.75 Hz, 2 H, CHy), 2.89 — 2.74 (m, 4 H, 2 x CHy), 2.44 — 2.34 (m, 2
H, CHy), 2.19 - 2.10 (m, 2 H, CHy), 1.81 (d, J = 12.93 Hz, 2 H, CHa). 3C NMR (101
MHz, CDCL3) § 197.7, 165.8 (d, J = 255.21 Hz), 145.7, 133.1, 130.7 (d, J = 9.39 Hz),
128.5, 126.0, 115.7 (d, J = 21.86 Hz), 70.3, 57.3, 49.1, 37.0, 36.0, 20.3. '°F NMR (376
MHz, CDCL) § -105.24. IR v (neat, cm™) 3361, 2928, 2718, 1681, 1597, 1233, 1156.

The spectra are matching with the known literature.'®

K,CO3 (1.5 equiv)

0 0 (\N
Nal (10 mol%) \/Q
HN MeCN, 20 mL
F refluxe, 4 h F

16r 1.5 equiv 10c, 64% yield

Following Typical Procedure 3, the reaction of alkyl bromide Sa (1 mmol, 1.0 equiv.),
octahydropyrrolo[1,2-a]pyrazine (189 mg, 1.5 mmol, 1.5 equiv.), Nal (15 mg, 0.1 mmol,
0.1 equiv), and K>CO3 (207 mg, 1.5 mmol, 1.5 equiv.) in MeCN (20.0 mL) afforded
10c (188.4 mg, 70%) (eluent: DCM/MeOH = 10/1): oil. "H NMR (400 MHz, CDCl3) §
8.06 — 7.95 (m, 2 H, Ar-H), 7.19 — 7.07 (m, 2 H, Ar-H), 3.14 — 3.03 (m, 1 H, Ar-H),
3.00 (q,J=7.87,7.10 Hz, 2 H, CH>), 2.90 — 2.81 (m, 1 H, CH), 2.58 — 2.43 (m, 2 H,
CH>), 2.33 — 2.24 (m, 2 H, CH>), 2.24 — 2.04 (m, 2 H, CH>), 2.03 — 1.69 (m, 6 H, 3 %
CH>), 1.51 — 1.36 (m, 1 H, CH). 3C NMR (101 MHz, CDCl3) § 198.3, 165.5 (d, J =
254.32 Hz), 133.4 (d, J = 2.89 Hz), 130.6 (d, J = 8.95 Hz), 115.5 (d, J = 21.50 Hz),
62.4,57.3(d,J=2.98 Hz), 53.0, 52.1, 51.1,36.0,27.3,21.5,21.1. "’F NMR (376 MHz,
CDCl3) § -105.24. IR v (neat, cm™) 2936, 2798, 1686, 1597, 1229, 1156. The spectra

are matching with the known literature.!”

K,CO3 (1.5 equiv) N= |
(0] N7
Br | Nal (10 mol%) o NT X
" X
(N MeCN, 20 mL N
F HN\)
refluxe, 4 h
F
16r 1.5 equiv 10d, 75%
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Following Typical Procedure 3, the reaction of alkyl bromide 5a (1 mmol, 1.0 equiv.),
1-(pyridin-2-yl)piperazine (245 mg, 1.5 mmol, 1.5 equiv.), Nal (15 mg, 0.1 mmol, 0.1
equiv.), and KoCO3 (207 mg, 1.5 mmol, 1.5 equiv.) in MeCN (20.0 mL) afforded 10d
(251.8 mg, 70%) (eluent: DCM/MeOH = 10/1): yellow solid. mp: 87.2-88.6 °C
(DCM/hexane). '"H NMR (400 MHz, CDCl3) § 8.20 — 8.17 (m, 1 H, Ar-H), 8.04 — 7.98
(m, 2 H, Ar-H), 7.47 (ddd, /= 8.94, 7.19, 1.98 Hz, |1 H, Ar-H), 7.16 — 7.09 (m, 2 H, Ar-
H), 6.66 — 6.59 (m, 2 H, Ar-H), 3.49 (t, J=5.10 Hz, 4 H, 2 x CH>), 3.02 (t,J=7.09 Hz,
2 H, CHy), 2.55 (t,J=5.08 Hz, 4 H, 2 x CH>), 2.47 (t, J=7.08 Hz, 2 H, CH>), 2.04 —
1.95 (m, 2 H, CH»). *C NMR (101 MHz, CDCls) § 198.4, 165.6 (d, J = 254.28 Hz),
159.5,147.9, 137.4,133.6, 130.6 (d, J=9.42 Hz), 115.6 (d,/=21.91 Hz), 113.2, 107.0,
57.7,52.9,45.1, 36.1, 21.5. ’F NMR (376 MHz, CDCl3) § -105.47. IR v (neat, cm™)
2951, 2806, 2772, 1682, 1595, 1314. The spectra are matching with the known

literature.'”

K,CO3 (1.5 equiv)

(0]
o o
Br Nal (10 mol%) o)
+ N
HN MeCN, 20 mL cl
F (¢]]
F

refluxe, 4 h

16r 1.5 equiv 10e, 73%
Following Typical Procedure 3, the reaction of alkyl bromide 5a (1 mmol, 1.0 equiv.),
(4-chlorophenyl)(piperidin-4-yl)methanone (334 mg, 1.5 mmol, 1.5 equiv.), Nal (15
mg, 0.1 mmol, 0.1 equiv), and K>CO3 (207 mg, 1.5 mmol, 1.5 equiv.) in MeCN (20.0
mL) afforded 10e (252.8 mg, 70%) (eluent: DCM/MeOH = 10/1): oil. '"H NMR (400
MHz, CDCl3) 6 8.06 — 7.99 (m, 2 H, Ar-H), 7.90 — 7.83 (m, 2 H, Ar-H), 7.48 — 7.40 (m,
2 H, Ar-H), 7.18 —= 7.10 (m, 2 H, Ar-H), 3.23 - 3.13 (m, 1 H, CH), 3.04 —2.95 (m, 4 H,
2 x CHy),2.46 (t,J=7.03 Hz, 2 H, CH»), 2.14 (t, J=10.61 Hz, 2 H, CH3), 2.01 — 1.92
(m, 2 H, CH>), 1.89 — 1.72 (m, 4 H, 2 x CH,). '*C NMR (101 MHz, CDCl;) § 201.4,
198.5, 165.6 (d, J = 254.31 Hz), 139.4, 134.3, 133.5, 130.7 (d, J = 8.91 Hz), 129.6,
129.0, 115.6 (d, J=21.39 Hz), 57.6, 52.9, 43.4, 36.0, 28.4, 21.4. "’F NMR (376 MHz,
CDCls) § -105.50. IR v (neat, cm™) 2932, 2818, 2933, 1689, 1596, 1497, 1238. The

spectra are matching with the known literature.!”
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F NMR (376 MHz, CDCl3) of 4d
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"H NMR (400 MHz, CDCI;3) of 4f
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"H NMR (400 MHz, CDCI;3) of 5f
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'H NMR (400 MHz, CDCls) of 4g
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1224

Br

Feoz
80T
FL'ez

(ppm)

1

3C NMR (101 MHz, CDCls) of 4h

80°€Z
[AVIAN
z5°TE
15°¢e
8€°8¢

89°9L
oo.hhw
ceLL

8S°19L ~
vo'voL

85°861
09°861 V

Hv

VLYY

l

|

130

.

MAVANTY ALY

Wi

10

30

10

60

110 100 90 80

120

190 180 170 160 150 140

200

(ppm)

f1

S47



F NMR (376 MHz, CDCl3) of 4h
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98v0L- —

Br

T T
~60 -80 -100 ~120 ~140 ~160 ~180 ~200 -220 ~240 ~260 ~280 -300
1 (ppm)

~10

'H NMR (400 MHz, CDCL) of 4q

00°0- —

)

Hoez

=o'cC
=00'¢C

r0C

£80¢C

1 (ppm)

S67



13
C NMR (101 MHz, CDCIls) of 4q
~ © N DO 1M
L3 Qi o0y o9 g w ® ®
© N~ VNSO 1B ne e ~ 0 NS
o © © MMM - NN O © ~ .
- - - e - ~NN~N ™ ~ ©
| N/ N~ ~ | | |
o
1
I
A b AN oo A T——— Y y p—— f
T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 =20
£1 (ppm)
19 1 f
F NMR (376 MHz, CDCIs) of 4q
(']
]
<
o
-
T
|
o
l
T T T T R e B s e B L S e e e B e s B B LA s s e s B e
100 80 60 40 20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 -220 —240 —260 -280 -300
1 (ppm)

S68



'"H NMR (400 MHz, CDCl5) of 4r

Py

Br

Fovy

d Fzoe

£00°C

-

M 7€0C

- S£0'L

Feoe

1 (ppm)

3C NMR (101 MHz, CDCls) of 4r

LLze —

L1TE~
seee”
6sL8

89°9.L
oo.th
ceLL

66°LZL\
19'82L
80°ecl
6L9c1L”

G5°661 —

Br

Al

G

YA

ait] L sl

Il

™

Uil

-10

110

T
120

130

1 (ppm)

S69



"H NMR (400 MHz, CDCl;) of 5r

000 —

€8’L
S8l
s8’L
98l
181
06’}
16'L
€61
€6°L
S6°L
S6°L
66'C
Fo.m/
€0°€ —
e 7
nw.m\
sz'e

Impurity

Fevy

Moz
et
400

»20'C
001

1 (ppm)

3C NMR (101 MHz, CDCls) of 5r

cT9—

1062~
6°2€ .
0zLE~\

89°9.L
oo.hhw
ceLL

66°LZL
09'82L 7
L0°€€L 7
129817

167661 —

-20

-10

30 20 10

10

170 160 150 140 130 120 110 100 90 80 70 60
1 (ppm)

180

190

S70



"H NMR (400 MHz, CDCl;) of 4s

Br

F€oe
ko2

1 (ppm)

3C NMR (101 MHz, CDCls) of 4s

wee—
00°Z€
Lree”
e

89°9L

T e e

OOZE

ceLL

8v'6L1L
oceel
06'vet
vo'sei
89°s¢l
cLsel
sLSZlL

(A WXAY &
[23%:147
88'¢clt
Level
€SvelL
98'velL
8¢€'6¢EL

Ly'861 —

Lkl L

-20

-10

30 20 10

10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
1 (ppm)

210

220

S71



F NMR (376 MHz, CDCls) of 5s

10°€9- —

Br

-10 -60 -80 -100 -120 -140 -160 -180 -200 -220 -240 -260 -280 -300
1 (ppm)

-20

80 60 40 20

100

'H NMR (400 MHz, CDCls) of 5s

00°0
88’ _,7
68°L ]
68’11
06°} 1
06°L 1
1671
161§
161
Z6°L
26°L |
€6°L ;ﬁ
V6L
V6 _‘“
v6'L
z0'c
vo.m/
90'€ —=
[44 2l
vu.m\
9Z'e

ey

— F€o0'e

=00'¢C

66}
_

07¢

0

3.5

0

5.
1 (ppm)

)

[t

6.0

6.

S72



3C NMR (101 MHz, CDCls) of 5s

=) TOOT-—OOOOFEFNMONOYS

M ARy N ©OQQ Y NS 8 2R

© oYYYTOONPBBLOLBLYNG ®ee NI b=y
o OO ONNNNNNNN = ~N~© ~N NS >
- FrrrTrrrRTECEEE - [N ™ M~ ©
I e ~ I

o
|
F
F
!

T T ; ; T T ; T T T T T ; T T T T T ; T T T ; ; T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
1 (ppm)

F NMR (376 MHz, CDCI3) of 5s
-
S
©
©
¢
I

o
|
F
F
A L B e e e AL R s e e e B e A s B s o s e e e LA s s
100 80 60 40 20 0 -20 —40 —60 -80 —100 —120 -140 —160 —180 —200 —220 —240 —260 —280 —300

1 (ppm)

S73



'H NMR (400 MHz, CDCls) of 6

=90°'¢
=502

=0

=L0C

#S0'Z
2004
JL0T
=50}

g6

2.

0

3.

5.5

6.0

(ppm)

1

3C NMR (101 MHz, CDCls) of 6

s
8681 %
SL€T\
€157~
8082
z5'82

sz'8e —

5169 —
09°5.
899\
00°2L
zeLL

S8'Z0L —
vSzLL
vE'SLL
srizLy
16'szL
6121 V
€5°8Z1L ~
86°LEL
6vzel
s6'ZEl
189€L
S0'L9L
86191 W

() ar4:]7
60°L91 /

S6'661 —

10

30

10

80

90

110

T
130

140

150

210

(ppm)

f1

S74



59°0- —
e .
vzl 0Lg
€18

.0

5

1

Woo.r

Two.w [~ YRIAN
Sy v2'9C ~

N 159z’

91°8¢€ —
° €EVY —

—

Cl

£20°C [

[ 0€°99 —

= Loz - 899,

10

20

30

10

60

70

= OO0 ZZ

ceLL

or's6 —
e 96vLL
65°LLL
Z6°LLL
8.0z /
s9°€zl
Fe 15'921 M
66,21~ N

1 (ppm)

5.5

6,

80

90

110 100
1 (ppm)
S75

120

€ceet
65°8¢21L
€9'8ct
Ly'LEL
coeel

5

6.

80°G¢EL

98'9¢€1L
98°LylL

=002 -

86°661 —

3C NMR (101 MHz, CDCls) of 7

130

140

0

51

200 190 180 170 160 1

210

220




F NMR (376 MHz, CDCls) of 7

GG°08- —

200 -220 -240 -260 -280 -300

-10 -60 -80 -100 -120 -140 -160 -180

-20

80 60 40 20

100

(ppm)

f1

—

—

=rl'g

90'g

002
3

Fio0g

Earie

3.5

(ppm)

f1

S76



-
e

<

~

[
B )

LO'ZLL ~
EVVLL T
Leozi

co'set

96°821L V
6€°CEL 7T
€6'cel \
00°L€L \

68°L€L

06°9SL —

82°00C —

BC NMR (101 MHz, CDCls) of 8

10

30

10

60

70

110

0 140 130

T
51

1

T
160

T T
200 190 180

210

T
220

(ppm)

f1

"H NMR (400 MHz, CDCls) of 9

o

F vo¢

= 00°}

3.5

(ppm)

f1

S77



3C NMR (101 MHz, CDCls) of 9

1042
zrezL~
06221 ~
85’8zl 7
80'cel /.
vioeL”

ov'eSt —

STLLL—

8Y°661
516617

o

10

30

10

60

210 200 190 180 170 160 150 140 130 120 110 100 90 80

220

(ppm)

f1

'H NMR (400 MHz, CDCl3) of 10a

000 —

0L

1L

™ NN
NN
NNN

©Wnw
R
NN~~~

o

Wﬁo.u
(14
TNQ.@

=0

£l0c
H/ 0'L
10°C

i

861

(ppm)

f1

S78



p—a
o
—
[
S
1Y

BC NMR (101 MHz, CDCl3

- - 0 0O MNOMNOONMN®MON®©

3 XN T AhLERRSGY S Ng® eogn- © g
© o< N THOONS®ILW < ®ee NAaNw bt Q
o ©O © W FTOMOMNN™™ ™ NN O N MmO © -
- - - LRSI IR R g mih m g m i NN~ BWwWwo ® ~
I W [ N ~ SN I I

° (\
" bk o Al !

T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 60 50 40 30 10 0 -10 -20
1 (ppm)

19 1 f
F NMR (376 MHz, CDCIs) of 10a
<
N
0
o
-
:
I
° (\
SR
R e TR S e e e L T e B e e e T e e T e B e e e e e
100 80 60 40 20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 -220 —240 —260 -280 -300

1 (ppm)

S79



"H NMR (400 MHz, CDCl;3) of 10b

hN.hg

2¢°L
€€°L
0¥ L
WiA
VLA
€V LA
€Y.
vy L-

86°L
66°L
008
008}
108 ]
10'8
208
€08’

H/N_‘.N
14
w\oc.N
Feoy

Feov

Cl

790°C
1214

= o'z
.

00 -10°2

(ppm)

1

13C NMR (101 MHz, CDCI3) of 10b

€0z —

86'GE
66'9€

o

.

c9'SLL
v8'SLL
209z
€s'8clt M
s9'ocl N\

6V v9l ~
€0°L91 —

LLL6L —

Cl

|

-20

-10

30 20 10

10

100 90 80 70 60

110

200 190 180 170 160 150 140 130

210

220

(ppm)

f1

580



T
-300
- o
]
- o

T
280
©
N
-

-260

-220  -240
© [}
@ *
- -
_ —

S ———

e
Fie
0°}

H\m—.._w

Yhara = ¥60°L

T
-200
[=2]
=]
-
n\

-180

-140 160
N~ ©
t < N N
o~ o~

T

-120
o
0
o~

vesoL- —

~100
1 (ppm)

T
-80

Cl

~10

OH

-20

A — 80z

o
S
“
—_—

60 40

T
80

1

19F NMR (376 MHz, CDCl3) of 10b
NMR (400 MHz, CDCl3) of 10¢

1 (ppm)

581




BC NMR (101 MHz, CDCls) of 10¢

~ ~ WoT-N o
~N ~N A <t < Oow o M NOWMNONMNONON - o0 0o
© © < ©DHOOS 18w Moo mMNO Y QNY =
o ©o © MMM - - MNNONNMNMNMNOMN™ O N ™
- - - - - - ANNNOOLOLLLW ™ N NN
| N/ ~ ~N S N\ /NS
° (\
A "

T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
1 (ppm)

19 1 f
F NMR (376 MHz, CDCI5) of 10¢
<
N
0
o
-
v
|
o (\
R s S e e e e s e s B s B e e L B o s B B e B L S e B e
100 80 60 40 20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 -220 —240 —260 -280 -300

1 (ppm)

582



NMR (400 MHz, CDCl;) of 10d

1

000 —

0991
199
299
29'91
€99 §
99 1

~
N
~
—

618 ]

(ppm)

1

6.0

6. ¢

13C NMR (101 MHz, CDCIs) of 10d

sv'ie —

60°9€ —

90'sy
1825~
19725~

89°9L
oc.hhw
ceLL

66°901
oz'eLlL
av'SLL W
L9°GLL

15°0€L
99081 >
ssEel w
8e gl

68°L¥I —

LY'6S) ~
LEVIL ~
8991l —

6€°861 —

-20

-10

"

Tkl
ANV
10

20

ity
30

"

™
10

n

"

NATNUIRYY Wl

60

80

Tl AU

VI
90

\
W
100
1 (ppm)
S83

110

130

140

200 190 180 170 160 150

ol

T
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