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(A) Typical experimental procedure
(a) General Considerations:

The H, ¥C and ®F NMR spectra were recorded in CDCls solvent on a 400 MHz NMR
spectrometer. Melting points are uncorrected. IR spectra were recorded with a FTIR
spectrophotometer by using KBr optics. Mass spectra (MS) were measured on spectrometer by direct
inlet at 70 eV with El ion source and signals were given in m/z with relative intensity (%) in brackets.
HRMS was measured on an electrospray ionization (ESI) apparatus using time-of-flight (TOF) mass
spectrometry.

(b) Typical Procedures for the Synthesis of Substrates 1: All of compounds 1 were synthesized
according to the literature.[!]
(c) Typical Experimental Procedure for the Nickel-Catalyzed Oxidative C(sp®)-H
Functionalization of Amides with a,a-Diaryl Allylic Alcohols via Radical 1,2-Aryl Migration:
Allylic alcohol 1 (0.2 mmol), N,N-substituted amides 2 (1 mL), DTBP (di-tert-butyl peroxide)
(0.6 mmol) was stirred at 150 °C (oil bath temperature) under air for the indicated time until
complete consumption of starting material as monitored by TLC and GC-MS analysis. After the
reaction was finished, the reaction mixture was diluted in Et,O, and washed with brine. The aqueous
phase was re-extracted with diethyl ether. The combined organic extracts were dried over NaxSOs
and concentrated in vacuum, and the resulting residue was purified by silica gel column

chromatography (hexane/ethyl acetate) to afford the product.

(B) Analytical data for 3 and 4

> &YO

N-Methyl-N-(4-0x0-3,4-diphenylbutyl)acetamide (3aa):
Colorless liquid; *H NMR (400 MHz, CDCls) &: 7.96-7.93 (m, 2H), 7.50-7.44 (m, 1H), 7.40-7.35

(m, 2H), 7.32-7.20 (m, 4H), 7.17 (t, J = 7.2 Hz, 1H), 4.68-4.50 (m, 1H), 3.56-3.22 (m, 2H), 2.89 (d,
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J=9.2 Hz, 3H), 2.57-2.42 (m, 1H), 2.11-1.89 (m, 4H); 3C NMR (100 MHz, CDCls) &: 199.1, 198.5,
170.7,170.4, 139.2, 138.6, 136.3, 136.1, 133.1, 132.8, 129.2, 128.9, 128.6 (2C), 128.4, 128.0, 127.9,
127.4, 127.0, 51.1, 50.7, 48.8, 45.8, 35.8, 33.0, 32.3, 31.5, 21.6, 20.9; IR (KBr, cm™): 1679, 1639,
1598, 1492; LRMS (El, 70 eV) m/z (%): 295 (M*, 4), 222 (17), 196 (27), 105 (100); HRMS m/z
(ESI) calcd for C19H22NO; ([M+H]*) 296.1645, found 296.1640.

O |

N\’//O

O O H
N-Methyl-N-(4-oxo-3,4-diphenylbutyl)formamide (3ab):

Colorless liquid; *H NMR (400 MHz, CDCls) &: 7.94-7.90 (m, 3H), 7.51-7.45 (m, 1H), 7.41-7.30
(m, 2H), 7.29-7.23 (m, 3H), 7.23-7.18 (m, 1H), 4.64-4.49 (m, 1H), 3.47-3.20 (m, 2H), 2.88 (d, J =
8.0 Hz, 3H), 2.55-2.43 (m, 1H), 2.13-1.97 (m, 1H); 23C NMR (100 MHz, CDCls) &: 199.0, 198.6,
162.7 (2C), 139.0, 138.2, 136.4, 136.1, 133.2, 133.0, 129.3, 129.1, 128.7 (2C), 128.6, 128.5, 128.1
(2C), 127.6, 127.2, 51.3, 50.2, 47.4, 42.7, 34.4, 31.8, 30.9, 29.4; IR (KBr, cm™): 1680, 1644, 1493,
1449; LRMS (EI, 70 eV) m/z (%): 281 (M*, 5), 236 (27), 105 (100); HRMS m/z (ESI) calcd for

CisH19NNaO2 ([M+Na]*) 304.1308, found 304.1301.
Q |
N\
O O O
N,N-Dimethyl-4-oxo-3,4-diphenylbutanamide (3ab’):

White solid, mp 112.2-113.1 °C (uncorrected); *H NMR (400 MHz, CDCls) &: 8.01 (d, J = 8.4 Hz,
2H), 7.45 (t, J = 7.2 Hz, 1H), 7.38-7.28 (m, 6H), 7.20 (t, J = 7.2 Hz, 1H), 5.25 (dd, J = 10.4 Hz, 4.0
Hz, 1H), 3.52 (dd, J = 16.4 Hz, 10.4. Hz, 1H), 3.01 (s, 3H), 2.91 (s, 3H), 2.63 (dd, J = 16.4 Hz, 3.6
Hz, 1H); 3C NMR (100 MHz, CDCls) &: 199.5, 171.0, 138.7, 136.6, 132.7, 129.0, 128.9, 128.4,

128.2,127.2, 49.5, 38.6, 37.1, 35.4; IR (KBr, cm™): 1682, 1646, 1494, 1449; LRMS (El, 70 eV) m/z
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(%): 281 (M*, 5), 236 (28), 105 (100); HRMS m/z (ESI) calcd for CigH10NNaO, ([M+Na]*)
304.1303, found 304.1301.
Q |
N\’&O
O O N
1,1,3-Trimethyl-3-(4-oxo0-3,4-diphenylbutyl)urea (3ac):

Colorless liquid; H NMR (400 MHz, CDCls) &: 7.94 (d, J = 8.8 Hz, 2H), 7.49-7.45 (m, 1H), 7.38
(t, J = 7.6 Hz, 2H), 7.30-7.25 (m, 4H), 7.21-7.17 (m, 1H), 4.57 (t, J = 7.2 Hz, 1H), 3.27-3.10 (m, 2H),
2.78 (s, 3H), 2.62 (s, 6H), 2.53-2.45 (m, 1H), 2.08-2.00 (m, 1H); 3C NMR (100 MHz, CDCls) &:
199.2, 165.3, 139.3, 136.6, 132.9, 129.0, 128.7, 128.5, 128.1, 127.1, 51.1, 48.7, 38.5, 36.4, 31.8; IR
(KBr, cm™): 1680, 1636, 1495, 1385; LRMS (El, 70 eV) m/z (%): 324 (M*, 1), 280 (2), 252 (2), 196
(26), 129 (100); HRMS m/z (ESI) calcd for C2oHasN20, ([M+H]") 325.1911, found 325.1902.

Q |

N\(O
O O AN
1,1,3-Trimethyl-3-(3-methyl-4-oxo-3,4-diphenylbutyl)urea (3gc):

Colorless liquid; 'H NMR (400 MHz, CDCls) &: 7.49 (d, J = 8.4 Hz, 2H), 7.43-7.41 (m, 6H), 7.26
(t, J = 7.6 Hz, 2H), 3.12-2.96 (m, 2H), 2.70 (s, 9H), 2.39-2.30 (m, 2H), 1.69 (s, 3H); 3C NMR (100
MHz, CDCls) &: 203.1, 165.3, 143.4, 136.4, 131.7, 129.5, 129.0, 128.0, 127.0, 126.1, 53.5, 46.6,
38.5, 37.3, 36.3, 23.7; IR (KBr, cm™): 1674, 1644, 1599, 1507; LRMS (El, 70 eV) m/z (%): 338 (M",

1), 294 (1), 210 (20), 129 (89), 115 (100); HRMS m/z (ESI) calcd for CaiHarN20, ([M+H]Y)

339.2067, found 339.2060.
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1-Methyl-5-(3-0x0-2,3-diphenylpropyl)pyrrolidin-2-one (3ad):

Colorless liquid; 'H NMR (400 MHz, CDCl3) &: 8.02-7.99 (m, 2H), 7.47-7.21 (m, 7H), 7.21-7.18
(m, 1H), 5.41-5.30 (m, 1H), 3.27-3.18 (m, 2H), 2.82, 2.66 (s, 3H), 2.39-2.07 (m, 4H), 1.71-1.58 (m,
1H); 3C NMR (100 MHz, CDCls) &: 200.1 (2C), 176.7, 176.6, 139.5, 139.1, 137.0, 136.5, 132.8,
132.7, 128.9 (3C), 128.8 (2C), 128.5, 128.4, 128.3, 128.2, 127.0, 50.7, 50.2, 47.5, 39.3, 38.0, 36.5,
36.0, 29.6 (2C), 26.0, 25.9; IR (KBr, cm™): 1680, 1597, 1579, 1492; LRMS (EL 70 eV) m/z (%):
307 (M*, 1), 196 (92), 98 (100); HRMS m/z (ESI) caled for CaoH22NO, ([M+H]") 308.1645, found

308.1635.

1,3-Dimethyl-4-(3-o0x0-2,3-diphenylpropyl)imidazolidin-2-one (3ae):

Colorless liquid; *H NMR (400 MHz, CDCls) &: 7.96-7.93 (m, 2H), 7.50 (t, J = 7.2 Hz, 1H), 7.40
(t, J = 7.6 Hz, 2H), 7.32-7.20 (m, 5H), 4.63-4.58 (m, 1H), 3.45-3.40 (m, 1H), 3.38-3.16 (m, 1H),
2.93-2.73 (m, 4H), 2.70, 2.60 (s, 3H), 2.44-1.85 (m, 2H); *C NMR (100 MHz, CDCls) &: 198.5,
161.6, 139.1, 138.3, 136.2 (2C), 133.2, 133.1, 129.2 (2C), 128.6 (2C), 128.1, 127.9, 127.5, 127 .4,
126.0, 54.4, 54.1, 51.1, 49.6, 49.1, 36.4, 36.1, 31.1, 31.0, 29.8, 29.4; IR (KBr, cm™): 1687, 1597,
1498, 1448; LRMS (El, 70 eV) m/z (%): 322 (M*, 1), 196 (65), 127 (76), 113 (100); HRMS m/z

(ESI) calcd for CaoH2sN202 ([M+H]*) 323.1754, found 323.1743.

0 |
T

N-Methyl-N-(4-oxo0-3,4-dip-tolylbutyl)acetamide (3ba):
Colorless liquid; "H NMR (500 MHz, CDCl5) 8: 7.86-7.83 (m, 2H), 7.19-7.14 (m, 4H), 7.11-7.06

(m, 2H), 4.61-4.43 (m, 1H), 3.56-3.22 (m, 2H), 2.90 (d, J = 3.6 Hz, 3H), 2.53-2.39 (m, 1H), 2.34 (d,
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J=4.0Hz, 3H), 2.77 (d, J = 8.4 Hz, 3H), 2.06-1.90 (m, 4H); 3C NMR (100 MHz, CDCls) §: 198.9,
198.3, 170.6, 170.5, 144.0, 143.6, 137.1, 136.6, 136.4, 135.8, 133.9, 133.7, 129.9, 129.6, 129.3,
129.2, 128.8 (2C), 127.9, 127.8, 50.6, 50.1, 48.9, 45.9, 35.8, 33.1, 32.3, 31.4, 21.7, 21.5 (2C), 21.0,
20.9; IR (KBr, cm™): 1716, 1698, 1683, 1541; LRMS (EL 70 eV) m/z (%): 323 (M, 4), 250 (16),
235 (8), 224 (14), 119 (100); HRMS m/z (ESI) caled for CaiHaNO, ([M+H]") 324.1958, found

324.1948.

> R
MeO O

OMe
N-(3,4-Bis(4-methoxyphenyl)-4-oxobutyl)-N-methylacetamide (3ca):

Colorless liquid; 'H NMR (400 MHz, CDCl3) &: 7.95-7.91 (m, 2H), 7.23-7.18 (m, 2H), 6.87-6.79
(m, 4H), 4.58-4.40 (m, 1H), 3.81-3.73 (m, 6H), 3.57-3.20 (m, 2H), 2.89 (d, J = 4.8 Hz, 3H),
2.50-2.39 (m, 1H), 2.06-1.90 (m, 4H); '3*C NMR (100 MHz, CDCls) &: 197.9, 197.2, 170.6, 170.5,
163.4, 163.2, 158.8, 158.5, 131.6, 131.0 (2C), 129.3, 129.1, 129.0, 128.9, 114.6, 114.3, 113.8, 113.6,
55.4,55.3,55.2,55.1,49.8,49.4, 48.8, 45.8, 35.8, 33.0, 32.3, 31.5, 21.6, 21.0; IR (KBr, cm™): 1669,
1640, 1600, 1510; LRMS (EL 70 eV) m/z (%): 355 (M, 9), 282 (13), 256 (6), 204 (10), 147 (40),
135 (100); HRMS m/z (ESI) caled for C21HasNO4 ([M+H]") 356.1856, found 356.1847.

Q |
O N\fo
Cl O
Cl
N-(3,4-Bis(4-chlorophenyl)-4-oxobutyl)-N-methylacetamide (3da):

Colorless liquid; "H NMR (400 MHz, CDCls) &: 7.87-7.83 (m, 2H), 7.38-7.35 (m, 2H), 7.31-7.18

(m, 4H), 4.62-4.42 (m, 1H), 3.61-3.20 (m, 2H), 2.90 (s, 3H), 2.56-2.43 (m, 1H), 1.97-1.89 (m, 4H);

3C NMR (100 MHz, CDCls) &: 197.6, 197.0, 170.8, 170.4, 140.0, 139.5, 137.5, 136.8, 134.4, 134.1,

S6



133.7, 133.2, 130.1, 130.0, 129.6, 129.3, 129.2, 129.1, 128.9, 50.5, 50.0, 48.6, 45.7, 35.8, 33.1, 32.1,
31.4, 21.6, 21.0; IR (KBr, cm™)): 1681, 1639, 1590, 1490, 1401; LRMS (EL 70 eV) m/z (%): 367
(M'+4, 0.5), 365 (M'+2, 4), 363 (M", 2.8), 290 (12), 264 (12), 139 (100); HRMS m/z (ESI) calcd for

C19H20CINO> ([M+H]") 364.0866, found 364.0862.
Q |

O N\fO

e
F
N-(3,4-Bis(4-fluorophenyl)-4-oxobutyl)-N-methylacetamide (3ea):

Colorless liquid; '"H NMR (400 MHz, CDCls) &: 7.98-7.93 (m, 2H), 7.29-7.22 (m, 2H), 7.09-7.02
(m, 2H), 6.97 (t, J = 8.4 Hz, 2H), 4.64-4.44 (m, 1H), 3.61-3.21 (m, 2H), 2.90 (s, 3H), 2.56-2.42 (m,
1H), 2.06-1.90 (m, 4H); 3C NMR (100 MHz, CDCI3) &: 197.5, 196.8, 170.7, 170.4, 166.9, 164.3,
163.1, 160.7, 134.9, 134.8, 134.2, 132.6, 131.4, 131.3, 129.6, 129.5 (2C), 129.4, 116.4, 116.2, 116.0,
115.8, 115.6,50.3,49.8, 48.7, 45.7, 35.8, 33.1, 32.4, 31.6, 21.6, 21.0; ’F NMR (376 MHz, CDCls) §:
-104.2 (s, 1F), -105.0 (s, 1F), -114.2 (s, 1F), -115.2 (s, 1F); IR (KBr, cm™): 1680, 1638, 1597, 1508;
LRMS (EL 70 eV) m/z (%): 331 (M", 5), 258 (M*, 20), 232 (17), 135 (27), 123 (100); HRMS m/z
(EST) calcd for C19H20F2NO, ([M+H]") 332.1457, found 332.1460.

Q |
O N\fo

U
N-Methyl-N-(4-0x0-3,4-dio-tolylbutyl)acetamide (3fa):

Colorless liquid; 'H NMR (400 MHz, CDCl;3) &: 7.50-7.37 (m, 1H), 7.26-7.23 (m, 1H), 7.17-7.07
(m, 6H), 4.71-4.55 (m, 1H), 3.47-3.24 (m, 2H), 2.95 (d, J = 11.6 Hz, 3H), 2.57-2.45 (m, 1H),
2.34-2.26 (m, 6H), 2.06-1.85 (m, 4H); '3C NMR (100 MHz, CDCl3) §: 203.5, 203.0, 170.7, 170.6,

138.9, 138.3, 138.0, 137.6, 136.8, 136.2, 135.8, 135.4, 131.8, 131.4, 131.1 (2C), 130.9, 130.7, 127.5,

127.4, 127.3, 127.0 (2C), 126.8, 126.4, 125.5, 125.4, 49.9, 48.9 (2C), 46.1, 35.9, 33.1, 31.2, 30.2,
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21.8, 21.0, 20.7, 20.4, 19.8 (2C); IR (KBr, cm'): 1719, 1698, 1681, 1540; LRMS (EL 70 eV) m/z
(%): 323 (M, 3), 250 (20), 204 (17), 188 (29), 131 (20), 119 (100); HRMS m/z (ESI) calcd for

C21Ha6NO; ([M+H]") 324.1958, found 324.1948.

Q |
O N\fO

N-Methyl-N-(3-methyl-4-oxo0-3,4-diphenylbutyl)acetamide (3ga):
Colorless liquid; 'H NMR (400 MHz, CDCls) &: 7.49-7.19 (m, 10H), 3.38-3.05 (m, 2H), 2.80 (d,
J = 3.6 Hz, 3H), 2.25-2.20 (m, 2H), 1.96 (s, 1.4H), 1.83 (s, 1.6H), 1.68 (d, J = 4.0 Hz, 3H); °C
NMR (100 MHz, CDCls) 6: 203.2, 202.5, 170.2, 170.1, 143.2, 142.7, 136.5, 135.9, 132.0, 131.6,
129.5, 129.4, 129.2, 129.0, 128.1, 127.9, 127.4, 127.0, 126.0, 125.9, 53.4, 53.2, 46.9, 43.8, 39.0,
37.0, 35.8, 33.1, 23.6, 23.1, 21.7, 20.6; IR (KBr, cm™): 1681, 1638, 1596, 1490; LRMS (EI, 70 eV)
m/z (%): 309 (M*, 1), 281 (3), 236 (16), 105 (100); HRMS m/z (ESI) calcd for C20H2sNO; ([M+H]")
310.1802, found 310.1795.
0 |
O N\fo
J

N-Methyl-N-(3-methyl-4-oxo-3,4-dip-tolylbutyl)acetamide (3ha):

Colorless liquid; "H NMR (400 MHz, CDCls) &: 7.43-7.38 (m, 2H), 7.19-7.13 (m, 4H), 7.03 (t, J
= 8.0 Hz, 2H), 3.35-3.04 (m, 2H), 2.80 (d, J = 2.8 Hz, 3H), 2.33 (d, J = 7.6 Hz, 3H), 2.30 (d, /= 4.8
Hz, 3H), 2.21-2.16 (m, 2H), 1.97 (s, 1.4H), 1.85 (s, 1.6H), 1.66, 1.65 (s, 3H); '*C NMR (100 MHz,
CDCls) 8: 202.9, 202.2, 170.3, 170.2, 142.8, 142.3, 140.5, 140.0, 137.0, 136.5, 133.7, 133.2, 129.8
(20), 129.7, 129.6, 128.8, 128.6, 125.9, 125.8, 53.0, 52.8, 47.1, 43.9, 39.1, 37.2, 35.8, 33.1, 23.9,

23.3, 21.8, 21.4 (2C), 21.0, 20.7; IR (KBr, cm™): 1671, 1647, 1607, 1511; LRMS (EI, 70 eV) m/z
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(%): 337 (M, 3), 218 (49), 145 (35), 119 (100); HRMS m/z (ESI) caled for CaHagNO, ([M+H])
338.2103, found 338.2096.
O |
O N \’40
MeO O

OMe
N-(3,4-Bis(4-methoxyphenyl)-3-methyl-4-oxobutyl)-N-methylacetamide (3ia):

Colorless liquid; 'H NMR (400 MHz, CDCl3) &: 7.54-7.50 (m, 2H), 7.22-7.17 (m, 2H), 6.92-6.87
(m, 2H), 6.74-6.70 (m, 2H), 3.81-3.76 (m, 6H), 3.34-3.03 (m, 2H), 2.82, 2.80 (s, 3H), 2.20-2.15 (m,
2H), 1.97 (s, 1.4H), 1.86 (s, 1.6H), 1.66, 1.65 (s, 3H); 3*C NMR (100 MHz, CDCl;) : 201.7, 201.1,
170.3, 170.1, 162.5, 162.2, 158.6, 158.4, 135.8, 135.3, 132.1, 132.0, 128.8, 128.3, 127.1, 127.0,
114.4, 114.3, 113.2, 113.1, 55.3, 55.2 (3C), 52.5, 52.4, 47.1, 43.9, 39.3, 37.3, 35.9, 33.1, 24.2, 23.7,
21.8, 20.7; IR (KBr, cm™): 1663, 1644, 1601, 1511; LRMS (EL 70 eV) m/z (%): 359 (M", 1), 234
(44), 161 (61), 135 (100); HRMS m/z (ESI) caled for CaHasNOs ([M+H]') 370.2013, found

370.2007.

soaus
0

Cl
N-(3,4-Bis(4-chlorophenyl)-3-methyl-4-oxobutyl)-N-methylacetamide (3ja):

Colorless liquid; 'H NMR (400 MHz, CDCls) 8: 7.44-7.33 (m, 4H), 7.25-7.20 (m, 4H), 3.34-3.10
(m, 2H), 2.83 (d, J = 12.8 Hz, 3H), 2.24-2.13 (m, 2H), 1.97 (s, 1.7H), 1.91 (s, 1.2H), 1.67 (s, 3H);
13C NMR (100 MHz, CDCl3) &: 201.2, 200.6, 170.2, 170.1, 141.6, 141.1, 138.7, 138.3, 134.2, 133.6
(2C), 133.2, 131.0, 130.9, 129.5, 129.3, 128.5, 128.4, 127.4, 127.3, 53.0, 52.8, 46.8, 43.7, 39.1, 37.0,
35.9, 33.1, 23.5, 23.1, 21.7, 20.7; IR (KBr, cm™): 1675, 1642, 1607, 1512; LRMS (EL 70 eV) m/z
(%): 379 (M*+2, 1.1), 378 (0.5), 377 (M", 1.5), 278 (5), 238 (25), 139 (48), 86 (100); HRMS m/z

(ESI) caled for C20Ha2CLNO, ([M+H]") 378.1022, found 378.1021.
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N-(3,4-Bis(4-fluorophenyl)-3-methyl-4-oxobutyl)-N-methylacetamide (3ka):

Colorless liquid; "H NMR (400 MHz, CDCl3) 8: 7.54-7.47 (m, 2H), 7.29-7.24 (m, 2H), 7.12-7.04
(m, 2H), 6.96-6.89 (m, 2H), 3.35-3.09 (m, 2H), 2.83 (d, J = 12.8 Hz, 3H), 2.24-2.14 (m, 2H), 1.98 (s,
1.5H), 1.89 (s, 1.5H), 1.67 (s, 3H); *C NMR (100 MHz, CDCls) &: 201.2, 200.5, 170.2 (2C), 166.1,
165.9, 163.6, 163.4, 163.2, 163.0, 160.7, 160.6, 139.0 (2C), 138.6 (2C), 132.3 (3C), 132.2, 132.1,
131.7, 127.7, 127.6 (3C), 116.4, 116.2, 116.1, 115.9, 115.4, 115.3, 115.2, 115.0, 52.9, 52.7, 46.9,
43.8,39.3, 37.2, 35.9, 33.2, 23.8, 23.4, 21.8, 20.7; ’F NMR (376 MHz, CDCl;3) &: -105.6 (s, 1F),
-106.3 (s, 1F), -114.3 (m, 1F), -115.1 (s, 1F); IR (KBr, cm™): 1675, 1644, 1599, 1507; LRMS (EL, 70
eV) m/z (%): 345 (M*, 2), 246 (13), 222 (33), 149 (29), 123 (68), 86 (100); HRMS m/z (ESI) calcd

for C20H22FaNO, ([M+H]") 324.1594, found 324.1621.

o |
O N\fO

J
N-(3-Benzoyl-3-phenylhexyl)-N-methylacetamide (3la):

Colorless liquid; '"H NMR (400 MHz, CDCls) §: 7.43-7.18 (m, 10H), 3.19-2.85 (m, 2H), 2.74 (s,
1.6H), 2.65 (s, 1.3H), 2.36-2.04 (m, 4H), 1.94 (s, 1.3H), 1.69 (s, 1.6H), 1.29-0.98 (m, 2H), 0.85-0.80
(m, 3H); C NMR (100 MHz, CDCls) &: 203.4, 202.5, 170.2, 170.1, 142.4, 142.1, 137.0, 136.4,
132.1, 131.6, 129.3, 129.2, 129.1, 128.9, 128.1, 127.9, 127.5, 127.1, 126.7, 126.5, 57.0, 56.8, 46.5,
43.3,37.1,36.4,35.7,34.1, 33.1, 31.9, 21.8, 20.5, 17.1, 16.9, 14.7 (2C); IR (KBr, cm™): 1673, 1647,
1492, 1446; LRMS (EL 70 eV) m/z (%): 337 (M", 3), 238 (13), 232 (33), 105 (52), 86 (100); HRMS

m/z (ESI) caled for C22HasNO, ([M+H]Y) 338.2115, found 338.2114.
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N-Methyl-N-(4-oxo-3-phenyl-4-p-tolylbutyl)acetamide (3ma) and
N-Methyl-N-(4-oxo0-4-phenyl-3-p-tolylbutyl)acetamide (3ma’):

3ma:3ma’ = 1.8:1; Colorless liquid; 'H NMR (400 MHz, CDCl3) &: 7.95-7.93 (m, 0.7H),
7.86-7.83 (m, 1.3H), 7.48-7.07 (m, 7H), 4.65-4.47 (m, 1H), 3.55-3.22 (m, 2H), 2.90-2.89 (m, 3H),
2.54-2.43 (m, 1H), 2.34 (d, J = 4.0 Hz, 2H), 2.27 (d, J = 8.4 Hz, 1H), 2.05-1.90 (m, 4H); *C NMR
(100 MHz, CDCl3) &: 199.3, 198.8, 198.7, 198.2, 170.6, 170.5, 144.1, 143.7, 139.5, 138.9, 137.2,
136.7, 136.4, 136.2, 135.6, 133.9, 133.7, 133.1, 132.8, 130.0, 129.6, 129.3, 129.2 (2C), 128.9, 128.8
(20), 128.7 (20), 128.6, 128.4, 128.0, 127.9, 127.8, 127.4, 127.0, 51.0, 50.8, 50.5, 50.3, 48.8, 45.9,
35.8,33.1, 32.3 (2C), 31.5 (2C), 21.6 (2C), 21.5, 21.0, 20.9; IR (KBr, cm™): 1676, 1641, 1492, 1449;
LRMS (EL 70 eV) m/z (%): 309 (M*, 12), 236 (63), 210 (27), 131 (77), 105 (100); HRMS m/z (ESI)

calcd for C20H24NO, ((M+H]") 310.1802, found 310.1795.

Q |
O N\fo

g
N-Methyl-N-(4-oxo0-3-phenyl-4-o-tolylbutyl)acetamide (3na):

Colorless liquid; 'H NMR (400 MHz, CDCls) &: 7.59-7.53 (m, 1H), 7.31-7.10 (m, 8H), 4.49-4.33
(m, 1H), 3.49-3.20 (m, 2H), 2.92 (s, 3H), 2.56-2.46 (m, 1H), 2.32 (s, 1.3H), 2.26 (s, 1.7H), 2.11-1.94
(m, 4H); 3C NMR (100 MHz, CDCl3) &: 203.1, 202.5, 170.6, 170.5, 138.4, 138.3 (2C), 137.9, 137.8
(20), 131.8, 131.5, 131.2, 130.8, 129.1, 128.8, 128.3, 128.1, 128.0, 127.9, 127.5, 127.1, 125.5 (2C),
54.4,53.5,48.8,45.9,35.9,33.0,31.5,30.4, 21.8, 21.0, 20.8, 20.6; IR (KBr, cm™): 1675, 1640, 1493;
LRMS (EI, 70 eV) m/z (%): 309 (M, 1), 236 (9), 221 (3), 210 (5), 190 (4), 174 (15), 119 (100);

HRMS m/z (ESI) calcd for CaoH24NO, ([M+H]) 310.1802, found 310.1795.
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N-(4-(3,4-Dimethylphenyl)-4-oxo-3-phenylbutyl)-N-methylacetamide (30a) and
N-(3-(3,4-Dimethylphenyl)-4-oxo-4-phenylbutyl)-N-methylacetamide (30a’):

30a:30a’ = 2:1; Colorless liquid; "H NMR (400 MHz, CDCl3) &: 7.96-7.65 (m, 2H), 7.46-7.01
(m, 6H), 4.65-4.48 (m, 1H), 3.53-3.22 (m, 2H), 2.90-2.89 (m, 3H), 2.51-2.44 (m, 1H), 2.25-2.17 (m,
6H), 2.06-1.90 (m, 4H); '*C NMR (100 MHz, CDCls) &: 199.3, 199.1, 198.7, 198.4, 170.6 (2C),
142.9, 142.5, 139.6, 139.0, 137.6, 137.1, 137.0, 136.8, 134.3, 134.1, 133.1, 132.8, 130.4, 130.1,
129.8, 129.7, 129.2, 129.1, 128.9 (2C), 128.7 (2C), 128.6, 128.4, 128.0, 127.9, 127.3, 126.9, 126.5
(20), 125.5, 125.4, 51.0, 50.8, 50.4, 50.3, 48.9, 45.9, 35.8, 33.1, 32.3, 31.6, 31.5, 21.7, 21.6, 21.0,
19.9 (2C), 19.7, 19.3 (2C); IR (KBr, cm™): 1674, 1642, 1493, 1451; LRMS (EL 70 ¢V) m/z (%): 323
(M", 15), 250 (72), 224 (22), 145 (73), 105 (79), 86 (100); HRMS m/z (ESI) calcd for C21HsNO>

(IM+H]") 324.1958, found 324.1951.

@) | O |
o, X
MeO O and O
OMe
N-(4-(4-Methoxyphenyl)-4-oxo-3-phenylbutyl)-N-methylacetamide (3pa) and

N-(3-(4-Methoxyphenyl)-4-oxo-4-phenylbutyl)-N-methylacetamide (3pa’):

3pa:3pa’ = 5:1; Colorless liquid; '"H NMR (400 MHz, CDCl3) &: 7.95-7.92 (m, 2H), 7.37-7.15
(m, 5H), 6.87-6.79 (m, 2H), 4.63-4.45 (m, 1H), 3.81 (d, /= 2.4 Hz, 2.5H), 3.74 (d, /= 6.4 Hz, 0.5H),
3.56-3.23 (m, 2H), 2.90-2.89 (m, 3H), 2.54-2.45 (m, 1H), 2.05-1.89 (m, 4H); *C NMR (100 MHz,
CDCh) &: 197.6, 197.0, 170.6, 170.5, 139.7, 139.1, 131.0, 129.4, 129.2, 129.1, 129.0, 128.9, 128.7,
128.6, 128.4, 128.0, 127.8, 127.3, 126.9, 114.7, 114.3, 113.8, 113.7, 55.4, 55.3, 55.1, 50.8, 50.3,

48.9,45.9,35.8,33.0,32.4,31.5,21.6, 21.0; IR (KBr, cm™): 1663, 1644, 1601, 1511; LRMS (EIL, 70
S12



eV) m/z (%): 325 (M", 2), 252 (8), 226 (26), 174 (18), 135 (100); HRMS m/z (ESI) caled for
Ca0H24NO3 ([M+H]") 326.1751, found 326.1749.

0 |

Q | N_ _O
oL O
O and

MeO O

OMe
N-(4-(4-Methoxyphenyl)-3-methyl-4-oxo0-3-phenylbutyl)-N-methylacetamide (39a) and
N-(3-(4-Methoxyphenyl)-3-methyl-4-oxo-4-phenylbutyl)-N-methylacetamide (3ga’):

3qa:3qa’ = 6:1; Colorless liquid; 'H NMR (400 MHz, CDCls) §: 7.55-7.51 (m, 2H), 7.50-7.20
(m, 5H), 6.94-6.91 (m, 0.29H), 6.74-6.69 (m, 1.75H), 3.81 (d, J= 6.0 Hz, 0.46H), 3.77 (d, J = 4.8 Hz,
2.65H), 3.33-3.08 (m, 2H), 2.81 (d, J = 3.2 Hz, 3H), 2.24-2.17 (m, 2H), 1.97 (s, 1.3H), 1.85 (d, J =
5.2 Hz, 1.7H), 1.69 (d, J = 5.6 Hz, 2.64H), 1.64 (d, J = 5.2 Hz, 0.45H); *C NMR (100 MHz, CDCls)
o: 201.4, 200.8, 170.3, 170.2, 162.6, 162.3, 144.0, 143.5, 132.2, 132.0, 129.5, 129.1, 129.0, 128.7,
128.2, 128.1, 128.0, 127.3, 127.2, 127.1, 126.9, 126.0 (2C), 114.6, 114.4, 113.3, 113.2, 55.3 (2C),
53.2,53.1,47.1,43.9,39.3,37.3, 35.9, 33.2, 24.2, 23.6, 21.8, 20.7; IR (KBr, cm™): 1666, 1644, 1600,
1461; LRMS (EL 70 eV) m/z (%): 339 (M, 1), 337 (3), 238 (10), 218 (43), 145 (38), 119 (100);

HRMS m/z (ESI) caled for C21H26NOs ([M+H]") 340.1907, found 340.1900.

N-(3-(4-Fluorophenyl)-4-oxo-4-phenylbutyl)-N-methylacetamide (3ra) and
N-(4-(4-Fluorophenyl)-4-oxo-3-phenylbutyl)-N-methylacetamide (3ra’):

3ra:3ra’ = 3.2:1; Colorless liquid; '"H NMR (400 MHz, CDCls) &: 7.99-7.91 (m, 2H), 7.49-7.18
(m, 5H), 7.07-6.94 (m, 2H), 4.63-4.43 (m, 1H), 3.58-3.23 (m, 2H), 2.90 (d, J = 4.8 Hz, 3H),

2.55-2.45 (m, 1H), 2.07-1.90 (m, 4H); '*C NMR (100 MHz, CDCls) &: 197.6, 197.0, 170.7, 170.5,
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166.9, 166.8, 164.3, 139.2, 138.5, 133.4, 133.0, 132.8, 132.5, 131.4, 131.3, 129.7, 129.6, 129.5,
129.4, 129.0, 128.7, 128.6, 128.0, 127.9, 127.6, 127.2, 115.9, 115.7, 115.5, 51.3, 50.8, 50.2, 48.8,
45.9, 45.8, 35.8, 33.1, 32.4, 32.3, 31.5, 21.6, 21.0; '°F NMR (376 MHz, CDCls) &: -104.5 (m, 1F),
-105.4 (m, 1F), -114.5 (m, 1F), -115.4 (m, 1F); IR (KBr, cm™): 1681, 1640, 1597, 1451; LRMS (EL
70 eV) m/z (%): 313 (M™, 3), 274 (5), 240 (18), 214 (33), 174 (11), 123 (100); HRMS m/z (ESI)

caled for C1oHa FNO, ([M+H]") 314.1551, found 314.1546.

N-(3-(4-Fluorophenyl)-3-methyl-4-oxo-4-phenylbutyl)-N-methylacetamide (3sa) and
N-(4-(4-Fluorophenyl)-3-methyl-4-oxo-3-phenylbutyl)-N-methylacetamide (3sa’):

3sa:3sa’ = 1.9:1; Colorless liquid; '"H NMR (400 MHz, CDCls) &: 7.55-7.40 (m, 4H), 7.38-7.22
(m, 3H), 7.12-7.04 (0.7H), 6.94-6.87 (m, 1.3H), 3.37-3.10 (m, 2H), 2.81 (d, J = 5.6 Hz, 3H),
2.23-2.18 (m, 2H), 1.97 (s, 1.5H), 1.86 (s, 1.5H), 1.68 (s, 3H); '*C NMR (100 MHz, CDCls) &: 202.2,
201.5,200.8, 170.2, 163.5, 143.2, 142.7, 136.3, 135.8, 132.5, 132.4, 132.3 (2C), 132.2, 132.1, 131.9,
131.8,129.5, 129.4, 129.3, 129.1, 128.2, 128.0, 127.8, 127.7, 127.6, 127.2, 126.0 (2C), 116.3, 116.1,
116.0, 115.8, 115.3, 115.2, 115.1, 114.9, 53.4, 53.2, 52.9, 52.7, 46.9, 43.8, 39.2, 39.1, 37.1, 35.9,
33.2, 23.9, 23.6, 23.3, 23.1, 21.8, 20.7; "°F NMR (376 MHz, CDCl3) &: -105.9 (m, 1F), -106.7 (m,
1F), -114.6 (m, 1F), -115.4 (m, 1F); IR (KBr, cm™): 1674, 1642, 1598, 1506; LRMS (EL 70 eV) m/z
(%): 327 (M*, 1), 228 (21), 204 (27), 123 (57), 86 (100); HRMS m/z (ESI) caled for Ca0H23FNO,

([M+H]") 328.1707, found 328.1699.
't |
SPGhs

CF;
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N-Methyl-N-(4-0xo-4-phenyl-3-(4-(trifluoromethyl)phenyl)butyl)acetamide (3ta):

Colorless liquid; 'H NMR (400 MHz, CDCl3) &: 7.95-7.91 (m, 2H), 7.59-7.39 (m, 7H), 4.78-4.59
(m, 1H), 3.62-3.22 (m, 2H), 2.91 (d, J = 6.4 Hz, 3H), 2.61-2.49 (m, 1H), 2.08-1.88 (m, 4H); 1*C
NMR (100 MHz, CDCl) o6: 198.6, 197.9, 170.8, 170.5, 143.3, 142.7, 136.0, 135.8, 133.6, 133.3,
128.8, 128.7 (2C), 128.5, 128.3, 126.3, 126.2, 125.9, 125.8 (2C), 50.8, 50.3, 48.8, 45.7, 35.9, 33.1,
32.4,31.6, 21.6, 21.0; ’F NMR (376 MHz, CDCl;) §: -62.6 (d, J = 29.0 Hz, 3F); IR (KBr, cm™):
1681, 1641, 1410, 1326; LRMS (EL 70 eV) m/z (%): 363 (M, 2), 290 (5), 264 (11), 241 (8), 105

(100); HRMS m/z (ESI) caled for C2oH21F3sNO, ([M+H]") 364.1519, found 364.1512.

O |
O N\fo
ph

N-(4-(Biphenyl-4-yl)-4-oxo-3-phenylbutyl)-N-methylacetamide (3ua):

White solid, mp 142.9-144.3 °C (uncorrected); '"H NMR (400 MHz, CDCI3) 8: 7.98-7.96 (m, 2H),
7.55-7.47 (m, SH), 7.43-7.30 (m, 7H), 4.73-4.55 (m, 1H), 3.62-3.26 (m, 2H), 2.92 (d, J = 7.6 Hz,
3H), 2.60-2.48 (m ,1H), 2.13-1.97 (m, 1H), 1.91 (s, 1.2H), 1.90 (s, 1.8H); '3C NMR (100 MHz,
CDCl3) o: 199.1, 198.5, 170.7, 170.5, 140.5, 140.4, 140.2, 139.9, 138.2, 137.6, 136.4, 136.2, 133.3,
133.0, 128.8, 128.7 (4C), 128.5 (2C), 128.4, 127.9, 127.6, 127.4, 127.3, 126.9; IR (KBr, cm™'): 1678,
1640, 1597, 1487; LRMS (EL 70 V) m/z (%): 371 (M, 19), 298 (88), 272 (17), 250 (21), 193 (48),

178 (27), 105 (100). HRMS m/z (ESI) caled for C25H26NO> ([M+H]") 372.1958, found 372.1960.

N-Methyl-N-(4-(naphthalen-1-yl)-4-oxo0-3-phenylbutyl)acetamide (3va):
Colorless liquid; "H NMR (400 MHz, CDCl3) &: 7.99-7.96 (m, 2H), 7.82-7.72 (m, 4H), 7.48-7.40
(m, 4H), 7.38-7.33 (m, 2H), 4.85-4.66 (m, 1H), 3.64-3.25 (m, 2H), 2.92, 2.88 (s, 3H), 2.62-2.54 (m,

1H), 2.18-2.17 (m, 1H), 1.96, 1.89 (s, 3H); 3C NMR (100 MHz, CDCls) &: 199.1, 198.5, 170.7,
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170.5, 136.7, 136.4, 136.2, 136.1, 133.6, 133.2, 132.9, 132.5, 132.4, 129.2, 128.8, 128.7, 128.6,
128.5, 127.7 (2C), 127.6, 127.5, 127.0, 126.5, 126.2, 126.0, 125.8, 125.6, 51.3, 50.8, 48.9, 45.9, 35.8,
33.1, 32.3, 31.5, 21.6, 21.0; IR (KBr, cm™): 1678, 1637, 1597, 1406; LRMS (EL 70 eV) m/z (%):
345 (M", 20), 272 (70), 224 (20), 105 (100); HRMS m/z (ESI) caled for CosHaNO, ([M+H]")

346.1802, found 346.1797.

L X

0
/N\fo
N-Methyl-N-((2,2,6,6-tetramethylpiperidin-1-yloxy)methyl)acetamide (4):

Colorless liquid; 'H NMR (400 MHz, CDCl3) &: 4.96 (s, 0.4H), 4.91 (s, 1.6H), 3.11 (s, 0.6H),
3.04 (s, 2.4H), 2.22 (s, 2.4H), 2.10 (s, 0.6H), 1.59-1.52 (m, 1H), 1.48-1.44 (m, 4H), 1.36-1.32 (m,
1H), 1.17, 1.11 (s, 12H); *C NMR (100 MHz, CDCl3) &: 171.6, 171.1, 85.4, 81.4, 77.3, 77.0, 76.7,
59.9, 59.7, 39.8, 39.7, 35.9, 34.0, 33.1, 32.9, 22.0, 21.5, 20.0, 17.0 (2C); IR (KBr, cm™): 1651, 1466,
1441, 1374; LRMS (EL 70 eV) m/z (%): 242 (M, 1), 184 (2), 157 (6), 142 (166), 86 (100); HRMS

m/z (ESI) calcd for C13H27N202 ([M+H]") 243.2067, found 243.2066.

(D) Reference
[1] H. Li, F.-M. Zhang, Y.-Q. Tu, Q.-W. Zhang, Z.-M. Chen, Z.-H. Chen, J. Li, Chem. Sci., 2011, 2,

1839.

S16


http://pubs.rsc.org/en/journals/journal/sc

N-Methyl-N-(4-ox0-3,4-diphenylbutyl)acetamide (3aa)
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N-Methyl-N-(4-oxo0-3,4-diphenylbutyl)formamide (3ab)
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N,N-Dimethyl-4-ox0-3,4-diphenylbutanamide (3ab")
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1,1,3-Trimethyl-3-(4-ox0-3,4-diphenylbutyl)urea (3ac)
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1,1,3-Trimethyl-3-(3-methyl-4-o0x0-3,4-diphenylbutyl)urea (3gc)
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1-Methyl-5-(3-0x0-2,3-diphenylpropyl)pyrrolidin-2-one (3ad)
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1,3-Dimethyl-4-(3-ox0-2,3-diphenylpropyl)imidazolidin-2-one (3ae)
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N-Methyl-N-(4-oxo0-3,4-dip-tolylbutyl)acetamide (3ba)
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N-(3,4-Bis(4-methoxyphenyl)-4-oxobutyl)-N-methylacetamide (3ca)
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N-(3,4-Bis(4-chlorophenyl)-4-oxobutyl)-N-methylacetamide (3da)
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N-(3,4-Bis(4-fluorophenyl)-4-oxobutyl)-N-methylacetamide (3ea)
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N-Methyl-N-(4-ox0-3,4-dio-tolylbutyl)acetamide (3fa)
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N-Methyl-N-(3-methyl-4-oxo-3,4-diphenylbutyl)acetamide (3ga)

ppm

000°
6L0"
€LY
€89 °
£e8”’
096"
961"
vee”
gec”
eV’
O6L”
boL"
4°0h
890"
880"
660"
91T~
0¢T”
orT"
IGT"®
¢oT”
LLT®
80¢E”
Gce’
cee’
ve”
YA
L9t”
c8e”

\/

—20°¢
—29°1

N L)
14

— .

00°¢

80°C

N MMM MMM OMOMMOMOMOHOMOMOOMOMOANNANANANNAAAA OO

N \fﬂ

€ol”
AN
ree:
GGC”
oLc
6LC®
06c”
ITE”
cee”
LGE”
rLE®
Teg”
17
4497
vy
Gov-
G8¥-

‘ji”
| |
7 6

c¢sol

e e—

I e et i S o ol i e s o

10

S42



_—203.15
TT—1202.48

mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmm

mmmmmmmmmmmmmmmm
NNNNNNNNNNNNNNNN
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

L

53.35
53.18

<

—46.91
—43.76

210 200

190

180

170

160

150

140

130

120

110

S43

100

90

80

70

60

50

40

30

20

10 ppm



N-Methyl-N-(3-methyl-4-oxo-3,4-dip-tolylbutyl)acetamide (3ha)
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N-(3,4-Bis(4-methoxyphenyl)-3-methyl-4-oxobutyl)-N-methylacetamide (3ia)
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N-(3,4-Bis(4-chlorophenyl)-3-methyl-4-oxobutyl)-N-methylacetamide (3ja)
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N-(3,4-Bis(4-fluorophenyl)-3-methyl-4-oxobutyl)-N-methylacetamide (3ka)
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N-(3-Benzoyl-3-phenylhexyl)-N-methylacetamide (3la)
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N-Methyl-N-(4-o0x0-3-phenyl-4-p-tolylbutyl)acetamide (3ma) and N-Methyl-N-(4-oxo0-4-phenyl-3-p-tolylbutyl)acetamide (3ma’)
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N-Methyl-N-(4-oxo-3-phenyl-4-o-tolylbutyl)acetamide (3na)
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N-(4-(3,4-Dimethylphenyl)-4-oxo-3-phenylbutyl)-N-methylacetamide (3o0a) and N-(3-(3,4-Dimethylphenyl)-4-oxo-4-phenylbutyl)-N-methylacetamide (30a’)
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N-(4-(4-Methoxyphenyl)-4-oxo-3-phenylbutyl)-N-methylacetamide (3pa) and N-(3-(4-Methoxyphenyl)-4-oxo-4-phenylbutyl)-N-methylacetamide (3pa’)
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N-(4-(4-Methoxyphenyl)-3-methyl-4-0xo-3-phenylbutyl)-N-methylacetamide (3ga) and N-(3-(4-Methoxyphenyl)-3-methyl-4-oxo-4-phenylbutyl)-N-methylacetamide (3ga’)
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N-(3-(4-Fluorophenyl)-4-oxo-4-phenylbutyl)-N-methylacetamide (3ra) and N-(4-(4-Fluorophenyl)-4-oxo-3-phenylbutyl)-N-methylacetamide (3ra’)
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N-(3-(4-Fluorophenyl)-3-methyl-4-oxo-4-phenylbutyl)-N-methylacetamide (3sa) and N-(4-(4-Fluorophenyl)-3-methyl-4-oxo-3-phenylbutyl)-N-methylacetamide (3sa’)
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N-Methyl-N-(4-oxo0-4-phenyl-3-(4-(trifluoromethyl)phenyl)butyl)acetamide (3ta)
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N-(4-(Biphenyl-4-yl)-4-oxo-3-phenylbutyl)-N-methylacetamide (3ua)
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N-Methyl-N-(4-(naphthalen-1-yl)-4-oxo-3-phenylbutyl)acetamide (3va)
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N-Methyl-N-((2,2,6,6-tetramethylpiperidin-1-yloxy)methyl)acetamide (4)
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