Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2014

Supplementary information

Oxidative Coupling of Alkenes with Amides
Using Peroxides: Selective Amide C(sp®)-H
versus C(sp?)-H Functionalization

Xu-Heng Yang, Wen-Ting Wei, Hai- Bing Li, Ren-Jie Song, and Jin-Heng Li*
State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and
Chemical Engineering, Hunan University, Changsha 410082, China, and State Key Laboratory of
Applied Organic Chemistry, Lanzhou University, Lanzhou 730000, China
E-mail: jhli@hnu.edu.cn

List of Contents
(A) Typical experimental procedure
(B) Analytical data
(C) References

(D) Spectra



(A) Typical experimental procedure
(a) Typical Experimental Procedure for the Synthesis of f-Amino Ketones (3):
To a Schlenk tube were added alkenes 1 (0.4 mmol), amides 2 (4.0 mmol) TBHP
(0.8 mmol, 5 M in decane), ‘BuOK (10 mol%), and CHsCN (2 mL). Then the tube
was charged with argon, and was stirred at 100 °C (oil bath temperature) for the
indicated time until complete consumption of starting material as monitored by TLC
and/or GC-MS analysis. After the reaction was finished, the reaction mixture was
washed with brine. The aqueous phase was re-extracted with ethyl acetate. The
combined organic extracts were dried over Na,SQ,4, concentrated in vacuum, and the
resulting residue was purified by silica gel column chromatography (hexane/ethyl
acetate) to afford the desired products 3.

(b) Typical Experimental Procedure for the Synthesis of a,fUnsaturated
Amides (4):

To a Schlenk tube were added alkenes 1 (0.4 mmol), formylamides 2 (2 mL),
FeCl; (30 mol%), DABCO (30 mol%) and DTBP (5 equiv). Then the tube was
charged with argon, and was stirred at 110 °C (oil bath temperature) for 48 h until
complete consumption of starting material as monitored by TLC and GC-MS
analysis. After the reaction was finished, the reaction mixture was cooled to room
temperature, diluted in diethyl ether, and washed with brine. The aqueous phase was
re-extracted with diethyl ether. The combined organic extracts were dried over
Na,SO, and concentrated in vacuum, and the resulting residue was purified by silica

gel column chromatography (hexane/ethyl acetate) to afford the desired products 4.



(c) Table S1. Screening Optimal Conditions

Table S1. Screening Optimal Conditions®
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Entry [O] Base Solvent T  Isolated yield [%)]
[equiv] [mol%] [’Cl ™ 3aa 4aa

1 TBHP(2) — DMF 110 0 0
2 TBHP(2) 'BuOK (5) DMF 110 26 0
3 TBHP(2) 'BuOK (10) DMF 110 70 0
4 TBHP(2) 'BuOK (20) DMF 110 69 0
5 TBHP(2) NaOH (10) DMF 110 40 0
6 TBHP(2) K,CO;(10) DMF 110 65 0
7 TBHP(2) DBU (10) DMF 110 46 0
8 TBHP(2) DABCO (10) DMF 110 19 0
9° TBHP(2) 'BUOK (10) DMF 110 66 0
10 TAHP (2) 'BuOK (10) DMF 110 61 0
11 CHP(2) 'BuOK (10) DMF 110 28 0
12 DTBP(2) 'BuOK (10) DMF 110 trace 0
13 BPO(2) 'BuOK (10) DMF 110  trace 0
14 — ‘BUOK (10) DMF 110 0 0
15 TBHP(2) 'BuOK (10) DMF 80 10 0
16 TBHP (2) 'BuOK (10) DMF 120 69 0
17° TBHP (2)  'BuOK (10) MeCN 110 70 0
18° TBHP (2)  'BuOK (10) tolune 100 26 0
19° TBHP(2) 'BuOK (10)  1,4-dioxane 100 16 0
20 TBHP (2) 'BUOK (10) DMF 110 8 5
21 TBHP (2) DABCO (10) DMF 110 trace 9
22" DTBP(2) DABCO (10) DMF 110 0 43
23" DTBP(5) DABCO (30) DMF 110 0 85
24° DTBP (5) DABCO (30) DMF 110 0 56
25' DTBP(5) DABCO (30) DMF 110 0 19
24° DTBP (5) DABCO (30) DMF 110 0 53
25" DTBP (5) DABCO (30) DMF 110 0 trace
26' DTBP (5) DABCO (30) DMF 110 0 18

% Reaction conditions: 1la (0.4 mmol), 2a, [O] (2 equiv), base and
solvent (2 mL) for 24 h. TBHP (5 M in decane). ® TBHP (70% in water).
° DMF (4 mmol) was added. ® FeCl; (30 mol%) was added for 48 h. ®
FeCl, (10 mol%) was added for 48 h. " FecCl, (60 mol%) was added for
48 h. ® FeCl, (30 mol%) was added for 48 h. n Fe(Cp). (30 mol%) was
added for 48 h. ' cuCl, (30 mol%) was added for 48 h.

(B) Analytical data
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N-Methyl-N-(3-oxo0-3-p-tolylpropyl)formamide (3aa):



Yellow oil; *H NMR (400 MHz, CDCl5) §: 8.17 (s, 0.5H), 8.02 (s, 0.5H), 7.85 (t,
J=8.4Hz, 2H), 7.26 (d, J = 7.2 Hz, 2H), 3.73 (s, 2H), 3.26 (t, J = 6.4 Hz, 1H), 3.20 (t,
J = 6.4 Hz, 1H), 3.02 (s, 1.5H), 2.88 (s, 1.5H), 2.42 (s, 3H); **C NMR (100 MHz,
CDCls) 6: 198.0, 196.8, 163.1, 162.8, 144.5, 144.2, 134.0, 133.8, 129.4, 129.3, 128.1,
128.0, 44.5, 40.5, 36.5, 36.0, 35.6, 21.6; IR (KBr, cm™): 1678, 1648; LRMS (El, 70
eV) miz (%): 205 (M, 11), 177 (61), 119 (100); HRMS m/z (ESI) calcd for

C12H16NO, ([M+H]") 206.1176, found 206.1184.

N-Methyl-N-(3-oxo-3-phenylpropyl)formamide (3ba):*

'H NMR (400 MHz, CDCl5) &: 8.18 (s, 0.5H), 8.03 (s, 0.5H), 7.95 (t, J = 8.4 Hz,
2H), 7.59 (t, J = 8.0 Hz, 1H), 7.51-7.46 (m, 2H), 3.74 (t, J = 6.4 Hz, 2H), 3.30 (t, J =
6.4 Hz, 1H), 3.24 (t, J = 6.4 Hz, 1H), 3.04 (s, 1.5H), 2.89 (s, 1.5H); *C NMR (100
MHz, CDCl3) &: 198.4, 197.2, 163.1, 162.8, 136.4, 136.3, 133.6, 133.4, 128.8, 128.7,
128.1, 127.9, 44.4, 40.5, 36.7, 36.2, 35.7.
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N-(3-(4-Chlorophenyl)-3-oxopropyl)-N-methylformamide (3ca):

Yellow oil; *H NMR (400 MHz, CDCls) &: 8.18 (s, 0.5H), 8.02 (s, 0.5H), 7.81 (t,
J=8.0Hz, 2H), 7.62 (t, J = 7.2 Hz, 2H), 3.72 (t, J = 5.6 Hz, 2H), 3.26 (t, J = 6.8 Hz,
1H), 3.20 (t, J = 6.4 Hz, 1H), 3.04 (s, 1.5H), 2.83 (s, 1.5H); ©*C NMR (100 MHz,
CDCls) &: 197.3, 196.1, 163.1, 162.8, 135.1, 135.0, 132.1, 132.0, 129.6, 129.4, 128.9,

128.6, 44.3, 40.5, 36.6, 36.1, 35.7; IR (KBr, cm™): 1672, 1643; LRMS (El, 70 eV)



miz (%): 227 (M*+2, 2), 225 (M*, 7), 127 (26), 71 (100); HRMS m/z (ESI) calcd for

C11H13CINO; ([M+H]") 226.0629, found 226.0635.

N-(3-(4-Bromophenyl)-3-oxopropyl)-N-methylformamide (3da):
Yellow oil; "H NMR (400 MHz, CDCl3) 8: 8.18 (s, 0.5H), 8.02 (s, 0.5H), 7.81 (t, J

= 8.4 Hz, 2H), 7.62 (t, J = 7.6 Hz, 2H), 3.72 (t, J = 5.6 Hz, 2H), 3.26 (t, J = 6.4 Hz,
1H), 3.20 (t, J = 6.4 Hz, 1H), 3.04 (s, 1.5H), 2.83 (s, 1.5H); *C NMR (100 MHz,
CDCls) &: 197.3, 196.1, 163.1, 162.8, 135.1, 135.0, 132.1, 132.0, 129.6, 129.4, 128.9,
128.6, 44.3, 40.5, 36.6, 36.1, 35.7; IR (KBr, cm™): 1674, 1650; LRMS (El, 70 eV)
m/z (%): 271 (M*+2, 3), 269 (M", 3), 183 (35), 86 (100); HRMS m/z (ESI) calcd for
C11H13BrNO, ([M+H]") 270.0124, found 270.0132.
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N-(3-(2-Methoxyphenyl)-3-oxopropyl)-N-methylformamide (3ea):

Yellow oil; *H NMR (400 MHz, CDCls) &: 8.13 (s, 0.6H), 8.01 (s, 0.4H), 7.71 (d,
J = 4.0 Hz, 1H), 7.52-7.46 (m, 1H), 7.04-6.96 (m, 2H), 3.93 (s, 3H), 3.91-3.65 (m,
2H), 3.29-3.23 (m, 2H), 3.01 (s, 1H), 2.87 (s, 2H); °C NMR (100 MHz, CDCl5) &:
200.2, 199.2, 163.1, 162.7, 158.7, 134.2, 133.9, 130.4, 130.3, 127.5, 127.2, 120.8,
120.6, 111.5, 55.5, 55.4, 44.8, 42.1, 41.3, 40.2, 35.4; IR (KBr, cm™): 1671, 1642;
LRMS (El, 70 eV) m/z (%): 221 (M*, 4), 162 (38), 135 (100); HRMS m/z (ESI) calcd

for C12H16NO3 ([M+H]+) 222.1125, found 222.1136.



2-(2-Oxo-2-p-Tolylethyl)piperidine-1-carbaldehyde (3ab):

Yellow oil; *H NMR (400 MHz, CDCls) &: 8.14 (s, 0.4H), 8.00 (s, 0.6H), 7.90 (d,
J=17.6 Hz, 0.4H), 7.84 (d, J = 7.6 Hz, 0.6H), 7.27 (d, J = 5.6 Hz, 2H), 7.18-7.09 (m,
1H), 3.48-3.39 (m, 2H), 3.31-3.25 (m, 2H), 3.18-3.12 (m, 1H), 2.42 (s, 2H), 2.34 (s,
1H), 1.79-1.68 (m, 6H); °C NMR (100 MHz, CDCl5) &: 197.2, 196.6, 161.5, 160.7,
144.3, 144.0, 134.0, 133.9, 129.3, 129.2, 128.3, 128.0, 50.1, 46.7, 40.5, 26.4, 24.9,
24.6, 21.5; IR (KBr, cm™): 1679, 1652; LRMS (El, 70 eV) m/z (%): 245 (M*, 21), 217
(41), 126 (100); HRMS m/z (ESI) calcd for CisHyoNO, ([M+H]) 246.1494, found

246.1498.
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3-(2-Oxo0-2-p-Tolylethyl)morpholine-4-carbaldehyde (3ac):

Yellow oil; *H NMR (400 MHz, CDCls) &: 8.22 (s, 0.5H), 8.03 (s, 0.5H), 7.84 (d,
J =7.6 Hz, 2H), 7.27 (d, J = 6.8 Hz, 2H), 4.29-4.14 (m, 1H), 3.98-3.87 (m, 2H), 3.70-
3.38 (m, 5H), 3.10-2.97 (m, 1H), 2.42 (s, 3H); **C NMR (100 MHz, CDCl5) §: 196.8,
196.5, 161.6, 161.1, 144.6, 144.2, 134.1, 133.9, 129.4, 129.3, 128.1, 128.0, 70.5, 66.7,
50.2, 50.0, 37.9, 36.9, 36.6, 21.6; IR (KBr, cm™): 1680, 1647; LRMS (El, 70 eV) m/z
(%): 247 (M*, 3), 119 (100), 113 (35); HRMS m/z (ESI) calcd for CisH1sNO3

([M+H]") 248.1287, found 248.1295.
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1-Methyl-5-(2-0x0-2-p-tolylethyl)pyrrolidin-2-one (3ad):

Colorless oil; *H NMR (400 MHz, CDCls) &: 7.85 (d, J = 4.0 Hz, 2H), 7.28 (t, J =
9.6 Hz, 2H), 4.17 (s, 1H), 3.41-3.36 (m, 1H), 3.04 (t, J = 8.4 Hz, 1H), 2.82 (s, 3H),
2.43 (s, 3H), 2.41-2.35 (m, 4H); **C NMR (100 MHz, CDCls) &: 197.9, 196.9, 175.1,
174.8, 144.4, 144.0, 133.9, 133.8, 129.3, 129.1, 128.0, 127.9, 56.2, 41.8, 29.5, 27.8,
24.8, 21.4; IR (KBr, cm™): 1679, 1642; LRMS (El, 70 eV) m/z (%): 231 (M*, 12), 146
(13), 112 (100); HRMS m/z (ESI) calcd for Ci4H1sNO, ([M+H]") 232.1332, found

232.1341.
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N-Methyl-N-(3-0x0-3-p-tolylpropyl)acetamide (3ae):

Colorless oil; *H NMR (400 MHz, CDCls) &: 7.85 (t, J = 7.2 Hz, 2H), 7.26 (t, J =
9.2 Hz, 2H), 3.77-3.71 (m, 2H), 3.24 (t, J = 6.4 Hz, 2H), 3.06 (s, 2H), 2.94 (s, 1H),
2.39 (s, 3H), 2.15 (s, 1H), 2.05 (s, 2H); *C NMR (100 MHz, CDCl3) §: 198.2, 197.0,
170.5, 170.2, 144.1, 143.7, 133.8, 133.5, 129.1, 128.9, 127.8, 127.7, 45.5, 43.9, 37.0,
36.3, 36.2, 32.7, 21.5, 21.2 (2), 20.9; IR (KBr, cm™): 1675, 1645; LRMS (EI, 70 eV)
m/z (%): 219 (M*, 21), 119 (100), 100 (62); HRMS m/z (ESI) calcd for C13H1sNO,

([M+H]") 220.1332, found 220.1342.
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N-Methyl-N-(3-oxo-3-phenylpropyl)acetamide (3be):?

'H NMR (400 MHz, CDClg) &: 7.97 (t, J = 8.8 Hz, 2H), 7.57 (t, J = 9.2 Hz, 1H),
7.52-7.45 (m, 2H), 3.78-3.73 (m, 2H), 3.31-3.26 (m, 2H), 3.08 (s, 2H), 2.95 (s, 1H),
2.16 (s, 1H), 2.07 (s, 2H); *C NMR (100 MHz, CDCl,) &: 199.1, 197.6, 170.9, 136.6,

136.3, 133.6, 133.3, 128.8, 128.6, 128.1, 127.9, 45.8, 44.3, 37.6, 36.8, 33.2, 21.9, 21.2.
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N-(3-(4-Chlorophenyl)-3-oxopropyl)-N-methylacetamide (3ce):

Colorless oil; *H NMR (400 MHz, CDCl3) &: 7.91 (t, J = 8.8 Hz, 2H), 7.45 (t, J =
10.0 Hz, 2H), 3.77-3.71 (m, 2H), 3.28-3.23 (m, 2H), 3.09 (s, 2.2H), 2.95 (s, 0.8H),
2.16 (s, 0.8H), 2.07 (s, 2.2H); **C NMR (100 MHz, CDCl5) &: 197.8, 196.3, 170.9,
170.5, 140.1, 139.7, 134.8, 134.5, 129.5, 129.3, 129.1, 128.9, 45.6, 44.3, 37.5, 36.7,
33.2,21.9, 21.2; IR (KBr, cm™): 1673, 1647; LRMS (EI, 70 eV) m/z (%): 241 (M*+2,
5), 239 (M*, 15), 196 (62), 58 (100); HRMS m/z (ESI) calcd for CyHisCINO,

([M+H]") 240.0785, found 240.0791.
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N-(3-(4-Cyanophenyl)-3-oxopropyl)-N-methylacetamide (3ge):
Colorless oil; '"H NMR (400 MHz, CDCls) 8: 8.07 (t, J = 8.4 Hz, 2H), 7.82-7.74

(m, 2H), 3.82-3.72 (m, 2H), 3.33-3.28 (M, 2H), 3.11 (s, 2.5H), 2.95 (s, 0.5H), 2.17 (s,



0.5H), 2.08 (s, 2.5H); *C NMR (100 MHz, CDCl3) &: 197.6, 171.0, 139.4, 132.7,
1325, 128.5, 128.3, 117.8, 116.5, 45.4, 44.2, 37.6, 37.1, 21.9; IR (KBr, cm™): 1671,
1640; LRMS (EI, 70 eV) m/z (%): 230 (M*, 3), 134 (100), 109 (73); HRMS m/z (ESI)

calcd for C13H1sN,0, ([M+H]") 231.1128, found 231.1139.

(E)-N,N-Dimethyl-3-p-tolylacrylamide (4aa): White solid; mp 99-102 °C; *H NMR
(500 MHz) &: 7.57 (d, J = 8.0 Hz, 2H), 7.41 (d, J = 15.5 Hz, 1H), 7.20 (d, J = 8.0 Hz,
2H), 7.12 (d, J = 15.0 Hz, 1H), 3.14(s, 3H), 2.92 (s, 3H), 2.31 (s, 3H); *C NMR (125
MHz) &: 166.3, 141.5, 139.8, 132.9, 129.9, 128.5, 117.9, 37.4, 35.9, 21.5; IR (KBr,
cm™): 3060, 1654, 1601, 1397; LRMS (EI, 70 eV) m/z (%):189 (M*, 40), 188(16),
115 (40), 145 (100); HRMS (El) for Ci,H1gNO (M*+H): calcd. 190.1226, found.

190.1225.

(E)-N,N-Dimethylcinnamamide (4ba):

White solid; mp 86-89 °C; *H NMR (500 MHz) &: 7.65 (d, J =15.5 Hz, 1H), 7.50 (d, J
= 7.5 Hz, 2H), 7.35-7.31 (m, 3H), 6.66 (d, J = 15.5 Hz, 1H), 3.09(s, 6H); **C NMR
(125 MHz) &: 166.6, 142.3, 135.2, 129.4, 128.6, 127.6, 117.3, 36.5; IR (KBr, cm™):
3076, 1732, 1654, 1563; LRMS (El, 70 eV) m/z (%): 175 (M*, 41), 174(20), 131

(100), 103 (70); HRMS (EI) for C11H14NO (M*+H): calcd. 176.1070, found. 176.1078.
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(E)-3-(4-Bromophenyl)-N,N-dimethylacrylamide (4ca):

White solid; mp 120-125 °C; *H NMR (500 MHz) &: 7.66 (d, J = 8.0 Hz, 2H), 7.58 (d,
J =85 Hz, 2H), 7.41 (d, J = 15.5 Hz, 1H), 7.23 (d, J = 15.5 Hz, 1H), 3.14 (s, 3H),
2.92 (s, 3H); B3C NMR (125 MHz) 5:165.9, 140.2, 135.0, 132.4, 130.6, 123.2, 120.0,
37.4, 35.9; IR (KBr, cm™): 3064, 1654, 1393, 1262; LRMS (EI, 70 eV) m/z (%): 255
(M*+2, 35), 253 (M*, 36), 102 (100), 209 (65); HRMS (EI) for Ci;H15°BrNO

(M*+H): calcd. 254.0175, found. 254.0173.
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(E)-N,N-Dimethyl-3-(4-nitrophenyl)acrylamide (4ha):

Yellow solid; mp 148-153 °C; *H NMR (500 MHz) &: 8.22 (d, J = 8.0 Hz, 2H), 7.98
(d, J = 8.0 Hz, 2H), 7.53 (d, J = 15.5 Hz, 1H), 7.41 (d, J = 15.5 Hz, 1H), 3.17 (s, 3H),
2.94 (s, 3H); B3C NMR (125 MHz) &: 165.5, 148.0, 142.3, 138.8, 129.5, 124.3, 123.7,
37.4, 35.9; IR (KBr, cm™): 3062, 1654, 1397, 1143; LRMS (EI, 70 eV) m/z (%): 220
(M*, 26), 219 (15), 118 (41), 146 (100); HRMS (EI) for C11H13N,03 (M*+H): calcd.

221.0921, found. 221.0919.
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(E)-3-(3-Chlorophenyl)-N,N-dimethylacrylamide (4ia):



White solid; mp 70-75 °C; *H NMR (500 MHz) &: 7.85 (s, 1H), 7.63 (t, J = 8.5 Hz,
1H), 7.43-7.40 (m, 3H), 7.27 (d, J = 155 Hz, 1H), 3.15 (s, 3H), 2.92 (s, 3H); ©°C
NMR (125 MHz) &: 165.9, 139.9, 138.0, 134.2, 131.1, 129.7, 120.9, 37.5, 35.9; IR
(KBr, cm™): 3060, 1654, 1397, 1143; LRMS (EI, 70 eV) m/z (%): 211 (M*+2, 13),
209 (M*, 40), 165 (100), 102 (43); HRMS (EI) for Cy;HisCINO (M*+H): calcd.

210.0680, found. 210.0684.

N,N-Dimethyl-3,3-diphenylacrylamide (4ja):

White solid; mp 63-68 °C; 'H NMR (500 MHz) &: 7.26-7.18 (m, 10H), 6.28 (s, 1H),
2.72 (s, 6H); 3C NMR (125 MHz) &: 168.5, 147.5, 141.1, 138.9, 129.3, 128.5, 128.3,
128.3, 128.1, 121.2, 31.2, 27.9; IR (KBr, cm™): 3060, 1663, 1436, 1115; LRMS (EI,
70 eV) m/z (%): 251 (M*, 25), 178 (65), 105 (29), 207 (100); HRMS (EI) for

C17H1gNO (M*+H): calcd. 252.1383, found. 252.1392.

(2E,4E)-N,N-Dimethyl-5-phenylpenta-2,4-dienamide (4ka):

White solid; *H NMR (500 MHz) &: 7.77-7.71 (m, 1H), 7.47 (d, J = 7.0 Hz, 2H),
7.31-7.22 (m, 3H), 6.71 (d, J = 15.5 Hz, 1H), 6.56 (t, J = 22.5 Hz, 1H), 6.03 (d, J =
11.5 Hz, 1H), 3.05 (s, 6H); °C NMR (125 MHz) &: 162.8, 139.3, 138.5, 136.6, 128.5,

128.3,127.2, 125.3, 119.7, 32.9, LRMS (EI, 70 eV) m/z (%): 201 (M*, 60), 157 (100),



128 (87), 115 (14); HRMS (EI) for CisHiNO (M*+H): calcd. 202.1227, found.

202.1235.
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(E)-3-phenyl-1-(piperidin-1-yl)prop-2-en-1-one (4bb):

White solid; mp 113-119 °C; *H NMR (500 MHz) &: 7.63 (d, J = 15.5 Hz, 1H), 7.51
(d, J = 7.0 Hz, 2H), 7.37-7.31 (m, 3H), 6.89 (d, J = 15.5 Hz, 1H), 3.62 (s, 4H), 1.68 (d,
J=5.0 Hz, 2H), 1.61 (d, J = 4.0 Hz, 4H); *C NMR (125 MHz) &: 165.3, 142.1, 135.4,
129.3, 128.7, 127.6, 117.7, 49.3, 47.0, 43.3, 33.6, 25.4, 24.8, 24.6; IR (KBr, cm™):
3060, 1646, 1432, 1256; LRMS (El, 70 eV) m/z (%): 215 (M*, 57), 103 (67), 131

(100), 77 (38); HRMS (EI) for C14H:1sNO (M*+H): calcd. 216.1383, found. 216.1382.

(E)-1-Morpholino-3-phenylprop-2-en-1-one (4bc):

White solid; mp 141-143 °C; *H NMR (500 MHz) &: 7.69 (d, J = 15.5 Hz, 1H), 7.51 (t,
J = 8.0 Hz, 2H), 7.38-7.34 (m, 3H), 6.84 (d, J = 17.5 Hz, 1H), 3.71 (s, 8H); *C NMR
(125 MHz) &: 165.5, 143.1, 135.0, 129.7, 128.7, 127.7, 116.4, 66.8; IR (KBr, cm™):
3080, 1650, 1429, 1115; LRMS (EI, 70 eV) m/z (%): 217 (M*, 23), 131 (100), 103
(45), 77 (25), 56 (10); HRMS (EI) for Ci3HsNO, (M*+H): calcd. 218.1176, found.

218.1177.
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(E)-N,N-Diisopropylcinnamamide (4bg):
White solid; mp 72-76 °C; *H NMR (500 MHz) &: 7.61 (d, J = 15.5 Hz, 1H), 7.50 (d,
J =25 Hz, 2H), 7.37-7.31 (m, 3H), 6.82 (d, J =15.5 Hz, 1H), 4.03 (d, J =15.0 Hz, 2H),
1.36 (s, 12H); BC NMR (125 MHz) 6: 166.2, 141.0, 135.6, 129.2, 128.7, 127.5, 120.4,
48.1, 45.9, 21.6, 20.6; IR (KBr, cm™): 3060, 1652, 1489, 1238; LRMS (El, 70 eV)
miz (%): 231 (M*, 14), 103 (30), 131 (100), 86 (20); HRMS (EI) for CisH»NO

(M*+H): calcd. 232.1696, found. 232.1690.

(E)-N-Methyl-N-phenylcinnamamide (4bh): White solid; mp 78-81 °C; 'H NMR
(500 MHz) &: 7.69 (d, J = 16.0 Hz, 1H), 7.86 (t, J = 15.5 Hz, 2H), 7.37 (t, J = 14.5 Hz,
1H), 7.31-7.26 (m, 5H), 7.23 (d, J = 8.0 Hz, 2H), 6.37 (d, J = 15.5 Hz, 1H), 3.42 (s,
3H); BC NMR (125 MHz) &: 166.1, 143.6, 141.7, 135.1, 129.6, 129.5, 128.6, 127.8,
127.5,127.2, 118.6, 37.5; IR (KBr, cm™): 3060, 1658, 1495, 1123; LRMS (EI, 70 eV)
m/z (%): 237 (M", 16), 107 (64), 131 (100); HRMS (EI) for C15H16NO (M*+H): calcd.

238.1226, found. 238.1224.



(E)-N,N-Diphenylcinnamamide (4bi): White solid; mp 153-158 °C; ‘H NMR (500
MHz) &: 7.78 (d, J = 15.5 Hz, 1H), 7.40-7.26 (m, 15H), 6.49 (d, J = 15.5 Hz, 1H); °C
NMR (125 MHz) 6: 166.1, 142.7, 142.6, 135.0, 129.7, 129.3, 128.7, 127.9, 119.7; IR
(KBr, cm™): 3075, 1662, 1489, 1258; LRMS (EI, 70 eV) m/z (%): 299 (M*, 18), 169
(84), 131 (100), 103 (49), 77 (24); HRMS (EI) for CyHisNO (M*+H): calcd.

300.1383, found. 300.1399.

0
©/\)J\NH

e
(E)-N-Methyl-N-phenylcinnamamide (4bj):
White solid; mp 148-151 °C; *H NMR (500 MHz) &: 7.83 (brs, 1H), 7.76 (t, J = 15.0
Hz, 1H), 7.64 (s, 2H), 7.48 (s, 2H), 7.34 (t, J = 6.5 Hz, 5H), 7.12 (s, 1H), 6.61 (d, J =
15.5 Hz, 1H); BC NMR (125 MHz) 6: 164.2, 142.3, 138.1, 134.5, 129.9, 129.0, 128.8,
128.0, 124.4, 120.8, 120.0; IR (KBr, cm™): 3023, 1662, 1597, 1544; LRMS (El, 70
eV) m/z (%): 223 (M*, 21), 131 (100), 103 (47), 77 (28); HRMS (EI) for C1sHNO

(M*+H): calcd. 224.1070, found. 224.1066.

(C) References

(1) A. T. Soldatenkov, A. V. Temesgen and I. A. Bekro, Chemistry of Heterocyclic
Compounds, 2001, 37, 1216.
(2) 1. Kiyoshi, T. Yoshiyasu and S. Minoru, Chem. Pharm. Bull. 1981, 29, 1156.



N-Methyl-N-(3-0x0-3-p-tolylpropyl)formamide (3aa)
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N-Methyl-N-(3-0x0-3-phenylpropyl)formamide (3ba)
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N-(3-(4-Chlorophenyl)-3-oxopropyl)-N-methylformamide (3ca)
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N-(3-(4-Bromophenyl)-3-oxopropyl)-N-methylformamide (3da)
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N-(3-(2-Methoxyphenyl)-3-oxopropyl)-N-methylformamide (3ea)
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-1-carbaldehyde (3ab)

iperidine
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3-(2-0x0-2-p-Tolylethyl)morpholine-4-carbaldehyde (3ac)
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1-Methyl-5-(2-ox0-2-p-tolylethyl)pyrrolidin-2-one (3ad)
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N-Methyl-N-(3-o0x0-3-p-tolylpropyl)acetamide (3ae)
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N-Methyl-N-(3-o0x0-3-phenylpropyl)acetamide (3be)
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N-(3-(4-Chlorophenyl)-3-oxopropyl)-N-methylacetamide (3ce)
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N-(3-(4-Cyanophenyl)-3-oxopropyl)-N-methylacetamide (3ge)
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(E)-N,N-dimethyl-3-p-tolylacrylamide (4aa)
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(E)-N,N-dimethylcinnamamide (4ba)
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(E)-3-(4-bromophenyl)-N,N-dimethylacrylamide (4ca)

Tl k=1 ~Ne o
SRR ER =3 =2
NER S SR M o BC'X-)R
e h-yxh-
] MAME yxh110910
EXPNO 3
PROCNO 1
Date_ 20110910
Time 18.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULFROG zg30
TD 65536
SOLVENT DMS0
NS 16
D3 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
BRG 287
oW 48.400 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1
wmmmmmne CHANNEL £1 memsmmmm=e
KOC1 1H
Pl 14.60 usec
PL1 .00 dB
PLIW 9.90558243 W
SF01 500.1330885 MHz
58I 32768
SF 500.1300044 MHz
WoW EM
558 [}
. LB 0.30 Hz
GB 1]
PC 1.00
|
1
|
S — — JIL_."_, L A
T T 1 T T T T i T
10 9 6 5 4 3 2 1 ppm
Hngku
|esles]
o - L]
- O O
o ~EeMmD A0
w onNo Mo
2 =Znoaas Bwsaszﬂ
c-yxh-2
HAME yxh110910
EXPNO 4
o FROCHO 1
[ Date_ 20110910
' Time 19.22
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULFROG zgpq!o
™ 5536
SOLVENT DMSO
HE 233
Ds 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
A 1.1010548 sec
RG 2050
oW 16.800 usec
LE 6.50 usec
TE 293.1 K
bl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
________ CHABNEL fl ==m=====
HOC1 13c
Pl 29.80 usec
PL1 2.80 d8
PLIW 52.46661758 W
SFO1 125.7703643 MHz
mmmm=w=s CHANNEL £2 m=mwweme
CPDPRGZ waltzlé
HuC2 10
PCPD2 B0.00 uses
PL2 2.00 dB
PL12 16.89 ap
PL13 16.70 d8
PL2W 9.90558243 W
PL1ZW 0.32127732 W
PLL3W 0.33564481 W
SFo2 500.1320005 MHz
81 32768
! 5§ 125.7577782 MHz
T T T T T T T T T T T wWow BN
200 180 160 140 120 100 80 60 40 20 ppm 55° oS e
GB o
PC 1.40



(E)-N,N-dimethyl-3-(4-nitrophenyl)acrylamide (4ha)
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(E)-3-(3-chlorophenyl)-N,N-dimethylacrylamide (4ia)
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c-yxh-4
HAME yxh110510
EXPNO 8
EROCHD 1
Date 20110910
Time™ 20.15
INSTRUM spect
o PROBHD 5§ mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVERT M50
HS 353
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
oW 16.800 usec
DE 6.50 usec
TE 299.0 X
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
swemnses CHANNEL fl =ssosses
HUC1 13¢
Pl 5.80 usec
PL1 2.80 dB
EL1W 52.46661758 W
5Fol 125.7703643 MHz
mmummmes CHANNEL {2 sssssmas
CPDPRG2 waltzl6
HUC2 1H
PCPDZ 80.00 usec
FL2 2,00 dB
PL12 16.89 dB
PBL13 16.70 dB
PLIW 9.90558243 W
PL12W 0.32127732 W
PLLIN 0.33564481 W
5F02 500.1320005 MHz
51 32768
SF 125.7577755 MHz
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N,N-dimethyl-3,3-diphenylacrylamide (4ja)
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HRAME yxh111122
EXPHO 1
FROCKRO 1
Date_ 20111122
Time 20.55
TRSTRUM apect
FROBHD 5 mm PABBO BB-
PULPROG 2g30
™ 65536
SOLVENT €pc13
HS 16
DS 2
SWH 10330,578 Hz
FIDRES 0.157632 Hz
o 3.1719923 sec
RG 203
oW 48.400 usec
DE 6.50 usec
TE 300.2 K
18 1.00000000 sec
™o 1
cnmmmnae CHANNEL f] ==ssmm==
NUC1 1H
Pl 14.60 usec
PL1 2.00 dB
FL1W 9.90558243 W
SFO1 500.1330885 Mz
81 2768
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PROCHO 1
Date 20111122
Time 21.03
INSTRUM spect
PROBHD 5 =m PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT €RCl3
NS 199
D8 1
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sac
RG 050
oW 16.800 usec
DE 6.50 usec
= 301.5 ¥
Dl 2.00000000 sec
D11 0.03000000 sec
TOD 1
CHANNEL f] s=sseasss
13C
9.80 usec
2.80 dB
52.46661758 W
125.7703643 MHz
CHANREL f2 s===am -n
waltzl6
1H
80.00 uvsec
2,00 dB
16.89 dB
16.70 dB
9.90558243 W
0.32127732 W
0.33564481 W
500.1320005 MHz
32768
125.7577922 MHz
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(2E,4E)-N,N-dimethyl-5-phenylpenta-2,4-dienamide(4ka)
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RG 2050

oW 16.800 usec
Dk 6,50 usec
TE 2 K
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== CHANHEL t1

9.80 usec
F 0 dB

52, 46661758 W
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wal &
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2.00 dB
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16 dB
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D.32127732 W
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32768
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(E)-3-phenyl-1-(piperidin-1-yl)prop-2-en-1-one (4bb)
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FIDRES 0.157632 Hz
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OO
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FIDRES 0.454131 Hz
AQ 1.1010548 sec
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oW 16.800 usec
0E 6.50 usec
TE 296.3 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
= CHANNEL £l =m=sacmes
13¢
9.80 usec
2.80 dB
52.46661758 W
125.7703643 MHz
smmmmmmm CHANNEL £2 === -
CPCPRGZ waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 16.89 4B
PL13 16.70 dB
PLZW 9.90558243 W
FL1ZW 0.32127732 W
b PLL3W 0.33564481 W
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(E)-1-morpholino-3-phenylprop-2-en-1-one (4bc)
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EXPNO 9

BROCNG 1
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PROBHD 5 mm PABBO BB-

PULPROG zg30

T 63536

SOLVENT [l 8 B

NS 18

bs 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec

294.9
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1

CHANNEL ] =m=wma==

1H
14.60 usec
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EXPNO 10
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PROBED S mm PABBO BE-
o PULPROG zgpg30
D 65536
SOLVENT cpel3
Hs 64
53 4
SWH 29761.5904 Hz
FIDRES 0.454131 Hz
ag 1.1010548 sec
RG 2050
| oW 16.800 usec
DE 6.50 usec
= 296.2 K
bl 2.00000000 sec
D11 0.03000000 sec
TOO 1
woneaess CHANHEL ] ssssasae
NUCL 13c
Pl 9.80 usec
PL1 2.80 de
PLIW 52.46661758 W
SFOL 125.7703643 MHz
sammznes CHANNEL {2 sms=wwe=
CPDPRG2 walezlf
HODC2 1H
PCPD2 80.00 usec
PLZ 2.00 dB
PL1Z 16.89 dB
PL13 16.70 dB
PL2W 9.90556243 W
| PL1ZW 0.32127732 W
FLL3W 0.335644B1 W
5FO2 500.1320005 MHz
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(E)-N,N-diisopropylcinnamamide(4bg)
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IRSTRUM ot
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™o 65536
SOLVENT cncl3
K5 16
bg 2
SWil 10330.578 Hz
FIDRES 0.157632 He
Ag 3.1719923 sac
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L 48.400 usec
DE £.50 usec
TE 299.9 K
D1 1.00000000 aec
™00 1
mmascsww CHANNEL f] sscwonma
HUC1 1H
Pl 14.60 usec
PL1 2.00 dB
PLIW 9.90558243 W
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WOW ne

. 561

166.183
—140.990
— 48,094
45,894

_—21.555
=5

o
0.00 Hz
1.00

c=-yxh-2

NAME yxhlllll4
EXPNO 4
FROCKO 1
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Time 16.31
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PROBHD & mm PABRO BB-
PULPROG zgpg 30

o 85536
SOLVENT €ocl3
N5
Ds
SWH
FIDRES
AQ
RG
oW
D&
TE 296.2
Dl 2.00000000 sec
pll 0.03000000 sec
00 1
muwsswes CHANHEL f]l s=essces
HUCL 13¢
Pl 9.80 usec
FL1 2.80 dB
BLIW 52. 46661758 W
5501 125.7703643 MHz
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(E)-N-methyl-N-phenylcinnamamide(4bh)
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NAME yxh111114
EXPNO 11
PROCNO 1
Date_ 20111114
Time 17.13
IRSTRUM spect
PROBHD $ mm PABBO BB-
PULPROG 2530

™ 65536
SOLVENT cpcl3

HE 16

bs 2
SwH 10330, 578 Hz
FIDRES 0.157632 Hz
M 3.1719923 sec
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o 48. 400 usec
DE 6.50 usec
TE 295.0 K
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EXPND 12
PROCHO 1
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Time 17.39
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PROBHD 5 mm PABBO BB-
PULPROG zgpg30
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SOLVENT €DC13
S 62
D3 4
SWH 29761.904
FINRES 0.45413}
AQ 1.1010548
RG
oW 16. usec
DE USOC
T8 5.4 K
Dl 2.00000000 sHec
nil 0.03000000 sac
TDO i
=== CHANKEL 1 -
13c
9.80 usec
2.80 da
5246661758 W
125.7703643 MHz
== CHANNEL £2 =—======
CPOPRG2 waltzlé
Ruc2 1"
PCPDZ 80.00 usec
PL2 2.00 dB
PL1Z 16.8% di
PL13 16,70 dB
PLZW 9.90556243 W
BLIZW 0.32127732 %
| PLLIW 0.335644E61 W
SFO2 500.1320005 MHz
| Ef 32768
. SF 125.757797¢ MHz
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(E)-N,N-diphenylcinnamamide(4bi)
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HAME yxh111125
EXFNO 2
PROCKO 1
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spect

S mm PABEC BE-
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16
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10330.578 Hz
0.157632 Hz

AQ 3.1719923 sec
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oW 48.400 usec
D 6.50 usec
TE 296.5

Dl 1.00000000 sec
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Pl 14.60 usec
PL1 2.00 dB
PLIW 9.90558243 ¥
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PROCKO 1
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Time 21.31
INSTRIM spact
FPROBHD 5 == PABBO BB-
PULPROG 2gpg30
D 65036
SOLVENT cbc13
L] 112
=] 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
BG 050
oW 16.800 usec
DE 6.50 usec
TE 296.8 K
o1 2.00000000 sec
Dil 0.03000000 sec
DO 1
memmmmme CHANNEL £l m=w=s=sa
HOC1 13¢
Pl 9,80 usec
PL1 2.80 dB
EL1W 52. 46661758 W
SFO1 125.7703643 MHz
usec
L2 2 . dB
12 . db
16.70 dB
9.90558243 W
0.32127732 W
0.33564481 W
500,1320005 MHz
3276
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(E)-N-phenylcinnamamide (4bj)
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HAME ¥xh111129
EXPRO 1
PROCHO 1
Date_ 20111128
Time 19.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULER 2930
D 65536
SOLVENT cocl3
N5 16
os 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 228
oW 48,400 vaec
DE 6.50 usec
TE 296.6
Dl 1.00000000 sec
TDO 1
smssscws CHANNEL f1 =sssmm==s
RUC1 1
33 14.60 usec
PL1 2.00 db
PLIW 9.90556243 W
SFO1 500.1330885 MH=z
51 32Tl
SF 500.1400136 MHz
W EM
sse o
La 0.30 Hz
GB ]
PC 1.00
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EXPND B
PROCKO 1
Date_ 20111129
Time 19.35
INSTRUM spect
PROBHD 5 mm PABBD BE-
PULPROG zgpg30
D 65536
SOLVENT cocla
HS 282
Ds 4
SWH 20761.5904 Kz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
oW 16.800 usec
DE .50 usec
TE 298.5 K
0l 2.00000000 sec
D1l 0.03000000 sec
TDO 1
sccmszms CHANNEL ] s==s=mms
HOC1 13C
F1 9.80 usec
PLL 2.80 dB
PLIW 52.46661758 W
5FOL 125.7703643 Mz
------ == CHANMEL 2 ===mmm=w
CPOPRGZ waltzle
HUC2 1H
FCPD2 B0.00 usec
PLZ 2.00 dB
PL1Z 16.89 dB
PL13 16.70 dB
PL2W 9.90558243 W
PLIZW 0.32127732 W
PL13W 0.33564481 W
5F02 500.1320005 MHz
51 32768
sF 125.7577949 MHz
WoW EM
558 a
LB 2.00 Hz
GB 0
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