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General: Ethyl acetate (ACS grade), hexanes (ACS grade) and diethyl ether (ACS 

grade) were purchased from Fisher Scientific and used without further purification. 

Anhydrous tetrahydrofuran and anhydrous dichloromethane in Pure-Pac™ from Aldrich 

were used directly without further treatment. Commercially available reagents were used 

without further purification. The NMR data were the same as reported. Reactions were 

monitored by thin layer chromatography (TLC) using silicycle precoated silica gel plates. 

Flash column chromatography was performed over silicycle silica gel (230-400 mesh). 
1H NMR and 13C NMR spectra were recorded on a Varian 500 MHz Unity plus 

spectrometer and a Varian 400 MHz spectrometer using residue solvent peaks as 

internal standards. Infrared spectra were recorded with a Perkin Elmer FT-IR spectrum 

2000 spectrometer and are reported in reciprocal centimeter (cm-1). Mass spectra were 

recorded with Waters micromass ZQ detector using electron spray method.  

 
The Sonagashira reaction precursors for lactams 7k, 7l, and 7m were prepared 

according to a known procedure (U. Ladziata, A. Y. Koposov, K. Y. Lo, J. Willging, V. N. 

Nemykin, V. V. Zhdankin, Angew. Chem., Int. Ed., 2005, 44, 7127) from the 

corresponding substituted 2-iodoanilines. 2-iodo-6-methoxyaniline (Y. Kondo, S. Kojima, 

T. Sakamoto, J. Org. Chem. 1997, 62, 6507), 4-bromo-2-iodoaniline (D. Roche, K. 

Prasad, O. Repic, T. J. Blacklock, Tetrahedron Let., 2000, 41, 2083, and ethyl 4-amino-

3-iodobenzate (M. M. Slutsky, T. V. Jones, G. N. Tew, J. Org. Chem. 2007, 72, 342) 

were prepared according to literature procedures. 

 

General procedure A: preparation of N-(2-Alkynylphenyl) Lactams 

N

I

O

+ H R
5mol% Pd(PPh3)4, 10mol% CuI

HN(Pri)2, THF, r.t.

N

O

R

n
n

 
To a solution of the lactam in THF were added sequentially the alkyne (2.0~3.0 eq.), a 

catalyst [Pd(PPh3)4 or PdCl2(PPh3)2, 5 mol %], CuI (10 mol %), and HN(iPr)2 (4 eq.) at 

room temperature. The resulting mixture was stirred at room temperature for the time 

indicated. After all the lactam was consumed, the mixture was concentrated under 

vacuum, and the resulting residue was purified through silica gel flash column 

chromatography with hexanes/ethyl acetate (1:1).  
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N

O

Bun 
          3    
Compound 3 was isolated in 97% yield following the general procedure A using 

Pd(PPh3)4 as catalyst and 2 eq. of 1-hexyne. Reaction time: 2.5 h. 1H NMR (400MHz, 

CDCl3) δ: 7.46 (dd, 1H, J = 1.6, 7.6 Hz), 7.33-7.20 (m, 3H), 3.87 (t, 2H, J = 7.0 Hz), 2.56 

(t, 2H, J = 8.1 Hz), 2.43 (t, 2H, J = 6.1 Hz), 2.19 (quintet, 2H, J = 7.5 Hz), 1.62-1.55 (m, 

2H), 1.52-1.43 (m, 2H), 0.95 (t, 3H, J = 7.3 Hz); 13C NMR (125 MHz, CDCl3) δ: 174.7, 

140.1, 133.4, 128.4, 127.6, 127.3, 122.1, 95.4, 50.1, 31.4, 30.7, 22.0, 19.2, 19.1, 13.6; 

IR (neat): 3063, 2928, 2862, 2230, 1699, 1494, 1451, 1404, 1050, 875, 824; MS (ES+) 

Calculated for [C16H19NONa]+ 264.1; Found: 263.9.  

N

O

Me 
           7a 
Compound 7a was isolated in 70% yield following the general procedure A using 

Pd(PPh3)4 as catalyst and excess of propyne. Reaction time: 12 h. 1H NMR (500MHz, 

CDCl3) δ: 7.46 (dd, 1H, J = 1.5, 8.0 Hz), 7.33~7.21 (m, 3H), 3.87 (t, 2H, J = 7.0 Hz), 2.57 

(t, 2H, J = 7.0 Hz), 2.18 (quintet, 2H, J = 7.0 Hz), 2.08 (s, 3H); 13C NMR (125 MHz, 

CDCl3) δ: 174.8, 140.2, 133.4, 128.5, 127.6, 127.3, 121.9, 90.8, 76.4, 50.2, 31.5, 19.3, 

4.5; IR (neat): 2925, 2253, 1688, 1607, 1493, 1451, 1050, 824; MS (ES+) Calculated for 

[C13H13NONa]+: 222.0; Found: 221.8.  

N

O

 
         7b 
Compound 7b was isolated in 85% yield following the general procedure A using 

Pd(PPh3)4 as catalyst and 2 eq. of ethynylcyclopropane. Reaction time: 3 h. 1H NMR 
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(400MHz, CDCl3) δ: 7.44 (dd, 1H, J = 1.2, 7.6 Hz), 7.32~7.18 (m, 3H), 3.85 (t, 2H, J = 

7.2 Hz), 2.56 (t, 2H, J = 7.6 Hz), 2.23~2.15 (m, 2H), 1.48~1.42 (m, 1H), 0.91~0.86 (m, 

2H), 0.79~0.75 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 174.7, 140.2, 133.2, 128.4, 127.5, 

127.2, 121.8, 98.6, 72.3, 50.1, 31.5, 19.2, 8.7, 0.26; IR (neat): 2926, 2229, 1700, 1596, 

1493, 1450, 1403, 1304, 1257, 1050, 957, 874, 824; MS (ES+) Calculated for 

[C15H15NONa]+ 248.1; Found: 248.1. 

 

N

O

Br 
              7c 
Compound 7c was isolated in quantitative yield following the general procedure A using 

Pd(PPh3)4 as catalyst and 3 eq. of 5-bromo-1-pentyne. Reaction time: 3 h. 1H NMR 

(400MHz, CDCl3) δ: 7.46 (dd, 1H, J = 7.6, 1.6 Hz), 7.35~7.31 (m, 1H), 7.26~7.21 (m, 2H), 

3.86 (t, 2H, J = 6.8 Hz), 3.59 (t, 2H, J = 6.4 Hz), 2.64 (t, 2H, J = 6.8 Hz), 2.59 (t, 2H, J = 

8.4 Hz), 2.26~2.21 (m, 2H), 2.15~2.08 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 174.7, 

140.3, 133.5, 128.8, 127.5, 127.4, 121.6, 92.8, 78.4, 50.3, 32.4, 31.4, 31.3, 19.2, 18.2; 

IR (neat): 3016, 2925, 1699, 1607, 1494, 1451, 1050, 875, 824; MS (ES+) Calculated for 

[C15H16BrNONa]+ 328.0; Found: 328.0. 

 

N

O

Ph 
          7e 
Compound 7e was isolated in 71% yield following the general procedure A using 

Pd(PPh3)2Cl2 as catalyst and 2 eq. of phenylacetylene. Reaction time: 4h. 1H NMR 

(400MHz, CDCl3) δ: 7.60 (dd, 1H, J = 1.6, 7.6 Hz), 7.51-7.47 (m, 2H), 7.41-7.27 (m, 6H), 

3.95 (t, 2H, J = 6.9 Hz), 2.60 (t, 2H, J = 8.0 Hz), 2.27-2.19 (m, 2H); 13C NMR (125 MHz, 

CDCl3) δ: 174.8, 140.3, 133.3, 131.4, 129.3, 128.6, 128.4, 127.7, 127.4, 123.0, 121.2, 

94.2, 86.0, 50.3, 31.5, 19.3; IR (neat): 3063, 2926, 2861, 1698, 1497, 1448, 1404, 1050, 

875, 824; MS (ES+) Calculated for [C18H15NONa]+ 284.1; Found: 283.9.  
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N

O

Bu
Br

 
          7l 
Compound 7l was isolated in 77% yield following the general procedure A using 

Pd(PPh3)2Cl2 as catalyst and 2 eq. of 1-hexyne. Reaction time: 2h. 1H NMR (400MHz, 

CDCl3) δ: 7.59 (d, 1H, J = 2.4 Hz), 7.20 (dd, 1H, J = 8.4, 2.4 Hz), 7.13 (d, 1H, J = 8.4 Hz), 

3.85 (t, 2H, J = 6.8 Hz), 2.55 (t, 2H, J = 8.0 Hz), 2.43 (t, 2H, J = 7.2 Hz), 2.19 (quintet, 

2H, J = 7.6 Hz), 1.61-1.54 (m, 2H), 1.51-1.42 (m, 2H), 0.95 (t, 3H, J = 7.2 Hz); 13C NMR 

(125 MHz, CDCl3) δ: 174.8, 139.1, 136.0, 131.6, 129.0, 123.9, 120.5, 97.1, 76.1, 49.9, 

31.3, 30.6, 22.0, 19.2, 19.1, 13.6; IR (neat): 2928, 2862, 2226, 1699, 1489, 1455, 1404, 

1304, 1050, 876, 824; MS (ES+) Calculated for [C16H18BrNONa]+ 342.1; Found: 341.8.  

 

N

O

Bu
EtOOC

 
                 7m 
Compound 7m was isolated in 80% yield following the general procedure A using 

Pd(PPh3)2Cl2 as catalyst and 2 eq. of 1-hexyne. Reaction time: 2h. 1H NMR (400MHz, 

CDCl3) δ: 8.13 (d, 1H, J = 2.0 Hz), 7.96 (dd, 1H, J = 8.4, 1.6 Hz), 7.37 (d, 1H, J = 8.4 Hz),  

4.37 (q, 2H, J = 7.2 Hz), 3.93 (t, 2H, J = 7.2 Hz), 2.58 (t, 2H, J = 8.0 Hz), 2.45 (t, 2H, J = 

7.2 Hz), 2.21 (quintet, 2H, J = 7.6 Hz), 1.63-1.56 (m, 2H), 1.52-1.45 (m, 2H), 1.40 (t, 3H, 

J = 7.2 Hz), 0.95 (t, 3H, J = 7.2 Hz); 13C NMR (100 MHz, CDCl3) δ: 174.7, 165.5, 143.9, 

134.9, 129.4, 129.2, 127.3, 121.7, 96.7, 76.8, 61.2, 49.8, 31.5, 30.6, 22.0, 19.3, 14.3, 

13.6; IR (neat): 2927, 1715, 1604, 1495, 1452, 1229, 1097, 1050, 875, 824; MS (ES+) 

Calculated for [C19H23NO3Na]+ 336.2; Found: 335.8. 
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N

Ph

O

 
This compound was isolated in quantitative yield following the general procedure A using 

Pd(PPh3)4 as catalyst and 2 eq. of phenylacetylene. Reaction time: 3 h. 1H NMR 

(500MHz, CDCl3) δ: 8.09 (d, 1H, J = 8.5 Hz), 7.51~7.47 (m, 3H), 7.38~7.35 (m, 3H), 7.30 

(t, 1H, J = 7.5 Hz), 7.07 (t, 1H, J = 7.5 Hz), 4.25 (t, 2H, J = 4.5 Hz), 3.13 (t, 2H, J = 4.5 

Hz); 13C NMR (125 MHz, CDCl3) δ: 166.1, 139.1, 134.0, 131.1, 129.4, 128.6, 128.5, 

123.9, 123.0, 120.9, 111.4, 93.7, 86.8, 42.3, 37.4; IR (neat): 2926, 2253, 1746, 1607, 

1494, 1451, 1050, 824; MS (ES+) Calculated for [C17H13NONa]+ 270.1; Found: 270.3.  

N

O

 
This compound was isolated in 75% yield following the general procedure A using 

Pd(PPh3)4 as catalyst and 2 eq. of cyclohexylacetylene. Reaction time: 3 h. 1H NMR 

(400MHz, CDCl3) δ: 8.01 (d, 1H, J = 8.0 Hz), 7.49 (d, 1H, J = 8.0 Hz), 7.22 (t, 1H, J = 8.0 

Hz), 6.99 (t, 1H, J = 8.0 Hz), 4.15 (t, 2H, J = 4.4 Hz), 3.09 (t, 2H, J = 4.4 Hz), 2.60~2.50 

(m, 1H), 1.96~1.87 (m, 2H), 1.80~1.70 (m, 2H), 1.62~1.46 (m, 3H), 1.42~1.30 (m, 3H). 
13C NMR (125 MHz, CDCl3) δ: 166.1, 138.8, 134.3, 128.4, 123.9, 120.9, 112.6, 98.9, 

77.7, 42.2, 37.2, 32.4, 30.0, 25.8, 25.0. IR (neat): 2927, 2253, 1738, 1607, 1494, 1451, 

1050, 907, 824, 732; MS (ES+) Calculated for [C17H19NONa]+ 276.1; Found: 276.1. 

 

N

O

OBn 
                 7d 

A solution of N-(2-iodophenyl)-γ-lactam (0.143g, 0.5 mmol) and 5-benzyloxy-1-pentyne 

(0.174g, 1 mmol) in piperidines (2 mL) was added Pd(PPh3)2Cl2 (11 mg, 0.015 mmol) 

and CuI (6 mg, 0.03 mmol). The resulting mixture was heated to 70°C, and the reaction 
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finished in 30 min. The resulting mixture was concentrated, and the residue was purified 

via silica gel flash column chromatography to give compound 7d in 96% yield. 1H NMR 

(500MHz, CDCl3) δ: 7.43 (dd, 1H, J = 7.7, 1.3 Hz), 7.34~7.19 (m, 8H), 4.52 (s, 2H), 3.83 

(t, 2H, J = 7.0 Hz), 3.61 (t, 2H, J = 6.3 Hz), 2.56~2.52 (m, 4H), 2.17~2.11 (m, 2H), 

1.92~1.87 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 174.6, 140.0, 138.3, 133.3, 128.5, 

128.3, 127.5, 127.5, 127.5, 127.5, 127.2, 121.8, 94.6, 77.5, 72.9, 68.7, 50.1, 31.4, 28.9, 

19.1, 16.4; IR (neat): 3020, 1686, 1494, 1451, 1216, 1050, 875, 824; MS (ES+) 

Calculated for [C22H33NO2Na]+ 356.2; Found: 356.1. 

 

N

O

Bun

OMe

 
        7k 

A solution of N-(6-methoxy-2-iodophenyl)-γ-lactam (0.200g, 0.63 mmol) and 1-hexyne 

(0.103g, 1.26 mmol) in piperidines (2 mL) was added Pd(PPh3)2Cl2 (13 mg, 0.019 mmol) 

and CuI (12 mg, 0.063 mmol) under N2. The resulting mixture was heated to 70°C, and 

the reaction finished in 30 min. The resulting mixture was concentrated, and the residue 

was purified via silica gel flash column chromatography to give compound 7k in 68% 

yield. 1H NMR (400MHz, CDCl3) δ: 7.19 (t, 1H, J = 8.0 Hz), 7.04 (dd, 1H, J = 7.6, 1.2 Hz), 

6.87 (dd, 1H, J = 8.4, 0.8 Hz), 3.80 (s, 3H), 3.75-3.61 (m, 2H), 2.61-2.45 (m, 2H), 2.40 (t, 

2H, J = 7.2 Hz), 2.27-2.12 (m, 2H), 1.60-1.42 (m, 4H), 0.94 (t, 3H, J = 7.2 Hz); 13C NMR 

(100 MHz, CDCl3) δ: 174.6, 155.6, 128.5, 128.4, 124.5, 124.5, 111.3, 94,4, 76.8, 55.7, 

48.8, 30.9, 30.6, 21.8, 19.2, 19.0, 13.4; IR (neat): 2932, 2862, 2230, 1704, 1574, 1472, 

1296, 1100, 1051, 1015, 875, 824; MS (ES+) Calculated for [C17H21NO2Na]+ 294.2; 

Found: 294.2.  

 

General procedure B: preparation of ethynyl lactams 

N

I

O

+ H TMS
5mol% Pd(PPh3)4, 10mol% CuI

HN(Pri)2, THF, r.t.

N

O

H

n
n

KF

MeOH
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To a solution of the lactam and (trimethylsilyl)acetylene (1.5 eq.) in THF were added 

PdCl2(PPh3)2 (0.05 eq.), CuI (0.1 eq.), and HN(iPr)2 (5.0 eq.). The resulting mixture was 

stirred at room temperature for 2.5 h. When the lactam was consumed, the mixture was 

concentrated under vacuum. The resulting residue was dissolved in MeOH and treated 

with KF·H2O (3eq.) at room temperature for 10h. The reaction mixture was concentrated 

under vacuum, and the residue was purified through silica gel flash column 

chromatography with hexanes/ethyl acetate (1:1).  

N

H

O

 
         7j 
Compound 7j was isolated in 73% yield following the general procedure B. 1H NMR 

(400MHz, CDCl3) δ: 7.56 (dd, 1H, J = 1.4, 7.6 Hz), 7.42-7.38 (m, 1H), 7.30-7.24 (m, 2H), 

3.88 (t, 2H, J = 7.0 Hz), 3.28 (s, 1H), 2.57 (t, 2H, J = 8.0 Hz), 2.24-2.17 (m, 2H); 13C 

NMR (125 MHz, CDCl3) δ: 174.8, 140.8, 134.0, 129.8, 127.6, 127.3, 82.0, 80.3, 50.2, 

31.4, 19.1; IR (neat): 3220, 3063, 2926, 2103, 1699, 1491, 1449, 1405, 1306, 1119, 

1050, 875, 824; MS (ES+) Calculated for [C12H11NONa]+ 208.1; Found: 208.0.  

N

H

O

 
          10 
Compound 9 was isolated in 80% yield following the general procedure B. 1H NMR 

(400MHz, CDCl3) δ: 8.05 (d, 1H, J = 8.4 Hz), 7.44 (d, 1H, J = 7.6 Hz), 7.32 (t, 1H, J = 7.2 

Hz), 7.04 (t, 1H, J = 7.6 Hz), 4.17 (t, 2H, J = 4.8 Hz), 3.28 (s, 1H), 3.11 (t, 2H, J = 4.8 Hz); 
13C NMR (125 MHz, CDCl3) δ: 166.1, 139.7, 134.8, 129.8, 123.9, 120.9, 110.3, 82.2, 

81.1, 42.2, 37.2; IR (neat): 2253, 1746, 1596, 1492, 1446, 1363, 1050, 907, 730; MS 

(ES+) Calculated for [C11H9NONa]+ 194.1; Found 194.0. 
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N

H

O

 
          12 
Compound 12 was isolated in 53% yield following the general procedure B. 1H NMR 

(500MHz, CDCl3) δ: 7.58 (d, 1H, J = 7.5 Hz), 7.40 (t, 1H, J = 7.5 Hz), 7.28 (t, 1H, J = 7.5 

Hz), 7.22 (d, 1H, J = 7.5 Hz), 3.61 (bs, 2H), 3.22 (s, 1H), 2.57 (t, 2H, J = 6.5 Hz), 

1.99~1.92 (m, 4H); 13C NMR (125 MHz, CDCl3) δ: 169.9, 145.4, 133.9, 130.1, 128.1, 

127.4, 120.9, 81.2, 80.2, 51.2, 32.7, 23.5, 21.4; IR (neat): 2926, 2253, 1607, 1494, 1451, 

1050, 907, 732; MS (ES+) Calculated for [C13H13NONa]+:222.0; Found: 221.7. 

 

General procedure C: preparation of lactam with alkenyl or aryl substituents at its 
alkyne terminus 

N

O

+
5mol% Pd(PPh3)4, 10mol% CuI

HN(Pri)2, THF, r.t.

N

O

H

(I)Br

R1 R2

R3

R1
R3

R2

 
To a solution of alkyne 7j (1.0 eq.) and an alkenyl/aryl halide (2.0eq.) were added a 

catalyst [Pd(PPh3)4 or PdCl2(PPh3)2, 5 mol %), CuI (10 mol %), and HN(iPr)2 (3.0~5.0 

eq.). The resulting mixture was stirred at room temperature for the indicated time. After 

7j was consumed, the reaction mixture was concentrated under vacuum. The residue 

was purified through silica gel flash column chromatography with hexanes/ethyl acetate 

(1:1).  

 

N

O

OMe 
                 7f 
Compound 7f was isolated in 97% yield following the general procedure C using 

Pd(PPh3)4 as catalyst and 2 eq. of 4-iodoanisole. Reaction time: 5 h. 1H NMR (400MHz, 
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CDCl3) δ: 7.57 (dd, 1H, J = 1.2, 8.0 Hz), 7.44~7.26 (m, 5H), 6.90~6.86 (m, 2H), 3.95 (t, 

2H, J = 6.8 Hz), 3.83 (s, 3H), 2.59 (t, 2H, J = 7.6 Hz), 2.26~2.18 (m, 2H); 13C NMR (125 

MHz, CDCl3) δ: 174.8, 159.8, 140.1, 133.1, 132.9, 128.9, 127.7, 127.3, 121.5, 115.1, 

114.1, 94.3, 84.8, 55.3, 50.3, 31.6, 19.3; IR (neat): 2926, 2212, 1699, 1606, 1512, 1494, 

1451, 1403, 1250, 1050, 875, 824; MS (ES+) Calculated for [C19H17NONa]+ 314.1; Found: 

314.1. 

N

O

O

H  
             7g 
Compound 7g was isolated in 80% yield following the general procedure C using 

Pd(PPh3)2Cl2 as catalyst and 2 eq. of 4-bromobenzaldehyde. Reaction time: 2.5 h. 1H 

NMR (400MHz, CDCl3) δ: 10.03 (s, 1H), 7.88 (d, 2H, J = 8.8 Hz), 7.65~7.62 (m, 3H), 

7.46~7.43 (m, 1H), 7.36~7.33 (m, 2H), 3.95 (t, 2H, J = 6.8 Hz), 2.62 (t, 2H, J = 8.0 Hz), 

2.29~2.21 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 191.3, 174.7, 140.6, 135.7, 133.5, 

131.9, 130.0, 129.6, 129.2, 127.6, 127.5, 120.5, 93.1, 90.1, 50.5, 31.5, 19.4; IR (neat): 

2925, 2216, 1699, 1601, 1494, 1451, 1403, 1050, 875, 824; MS (ES+) Calculated for 

[C19H15NONa]+ 312.1; Found: 311.9. 

N

O

 
              7h 
Compound 7h was isolated in 97% yield following the general procedure C using 

Pd(PPh3)4 as catalyst and 2 eq. of β-bromostyrene. Reaction time: 4h. 1H NMR (400MHz, 

CDCl3) δ: 7.54 (dd, 1H, J = 1.2, 7.6 Hz), 7.44~7.24 (m, 8H), 6.96 (d, 1H, J = 16.0 Hz), 

6.38 (d, 1H, J = 16.0 Hz), 3.92 (t, 2H, J = 6.8 Hz), 2.61 (t, 2H, J = 8.0 Hz), 2.27~2.20 (m, 

2H); 13C NMR (125 MHz, CDCl3) δ: 174.8, 141.6, 140.2, 136.1, 133.3, 129.2, 128.8, 

128.7, 127.6, 127.3, 126.4, 121.3, 107.8, 93.7, 88.3, 50.3, 31.5, 19.3; IR (neat): 2925, 
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2195, 1699, 1607, 1492, 1451, 1403, 1050, 875, 824; MS (ES+) Calculated for 

[C20H17NONa]+ 310.1; Found: 310.0.  

N

O

 
                    7i 
Compound 7i was isolated in 99% yield following the general procedure C using 

Pd(PPh3)4 as catalyst and 2 eq. of 1-iodo-1-hexene. Reaction time: 2.5 h. 1H NMR 

(400MHz, CDCl3) δ: 7.48 (d, 1H, J = 7.6 Hz), 7.35~7.21 (m, 3H), 6.21 (dt, 1H, J = 7.2, 

15.6 Hz), 5.68 (dt, 1H, J = 1.6, 15.6 Hz), 3.88 (t, 2H, J = 6.8 Hz), 2.57 (t, 2H, J = 6.8 Hz), 

2.24~2.13 (m, 4H), 1.46~1.30 (m, 4H), 0.91 (t, 3H, J = 7.2 Hz); 13C NMR (125 MHz, 

CDCl3) δ: 174.8, 145.7, 140.1, 133.2, 128.8, 127.6, 127.3, 121.5, 109.4, 93.3, 84.4, 50.2, 

32.9, 31.5, 30.8, 22.2, 19.3, 13.8; IR (neat): 2926, 2253, 1681, 1607, 1493, 1451, 1050, 

824; MS (ES+) Calculated for [C13H13NONa]+ 290.1; Found: 290.3. 

 

General procedure D: PtCl4/PtCl2-catalyzed reaction of lactams 
To a 0.01 M solution of the lactam in anhydrous 1,2-dichloroethane was added 10 mol % 

of PtCl4 or PtCl2 (if specified) under an atmosphere of O2. The resulting mixture was 

refluxing for the indicated time. Upon the completion of the reaction, the solvent was 

removed under vacuum, and the residue was purified via silica gel flash column 

chromatography (eluent: hexanes/ethyl acetate = 3:1) to yield the desired product. 

 

N

O
nBu  

          4 
Compound 4 was isolated in 83% yield following the general procedure D. Reaction time: 

1 h. 1H NMR (400MHz, CDCl3) δ: 7.73 (dt, 1H, J = 8.0, 0.8 Hz), 7.40~7.30 (m, 2H), 7.14 

(dd, 1H, J = 6.8, 1.2 Hz), 4.22 (t, 2H, J = 6.0 Hz), 3.18 (t, 2H, J = 8.0 Hz), 2.72 (t, 2H, J = 

6.4 Hz), 2.39~2.33 (m, 2H), 1.68~1.61 (m, 2H), 1.46~1.37 (m, 2H), 0.93 (t, 3H, J = 7.2 

Hz); 13C NMR (125 MHz, CDCl3) δ: 191.1, 136.3, 129.1, 126.9, 125.9, 125.2, 121.6, 
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120.1, 110.1, 41.5, 38.1, 32.9, 24.6, 23.1, 22.8, 14.0; IR (neat): 3016, 2926, 2860, 1669, 

1495, 1050, 875, 824; MS (ES+) Calculated for [C16H19NONa]+ 264.1; Found: 264.3. 

N

OH
O

Bu
 

        6 
Compound 6 was isolated as the side product during the reaction of 3. 1H NMR (500MHz, 

CDCl3) δ: 7.51 (d, 1H, J = 7.6 Hz), 7.27 (d, 1H, J = 8.0 Hz), 7.14-7.10 (m, 1H), 7.07-7.03 

(m, 1H), 7.25 (d, 1H, J = 0.8 Hz), 4.14 (t, 2H, J = 7.6 Hz), 2.71 (t, 2H, J = 7.6 Hz), 2.41 (t, 

2H, J = 7.2 Hz), 2.08 (quintet, 2H, J = 7.2 Hz), 1.76-1.69 (m, 2H), 1.46 (sextet, 2H, J = 

7.6 Hz), 0.97 (t, 3H, J = 7.2 Hz); 13C NMR (100 MHz, CDCl3) δ: 177.8, 140.9, 136.5, 

128.2, 120.6, 119.8, 119.3, 108.9, 99.1, 41.9, 30.7, 30.7, 26.3, 24.9, 22.6, 13.9; IR (neat): 

2926, 2861, 1706, 1699, 1608, 1495, 1452, 1258, 1232, 1050, 875, 824; MS (ES+) 

Calculated for [C16H21NONa]+ 282.2; Found: 282.0. 

N

O
Me  

             8a 
Compound 8a was isolated in 83% yield following the general procedure D. Reaction 

time: 1.5 h. 1H NMR (400MHz, CDCl3) δ: 7.70 (d, 1H, J = 8.4 Hz), 7.40~7.25 (m, 2H), 

7.15 (t, 1H, J = 6.8 Hz), 4.19 (t, 2H, J = 5.6 Hz), 2.72 (t, 2H, J = 6.4 Hz), 2.68 (s, 3H), 

2.38~2.32 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 191.4, 136.3, 129.4, 127.3, 125.9, 

121.4, 120.1, 119.7, 110.0, 41.4, 37.9, 23.1, 120.3; IR (neat): 2926, 2253, 1661, 1539, 

1494, 1452, 1376, 1332, 1234, 1107, 1050, 824; MS (ES+) Calculated for [C13H13NONa]+ 

222.0; Found: 221.7.  

N
Me

O    
       9a 
Compound 9a was isolated as the side product during the reaction of 7a. 1H NMR 

(500MHz, CDCl3) δ: 7.95 (dd, 1H, J = 1.0, 7.5 Hz), 7.72 (dd, 1H, J = 1.0, 7.5 Hz), 7.13 (t, 
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1H, J = 7.5 Hz), 6.39 (s, 1H), 4.24~4.22 (m, 2H), 3.12~3.09 (m, 2H), 2.45 (s, 3H), 

2.37~2.32 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 198.9, 137.6, 134.6, 130.2, 125.7, 

124.1, 120.6, 118.9, 101.5, 47.7, 44.6, 21.7, 13.6; IR (neat): 2925, 1660, 1607, 1494, 

1451, 1261, 1050, 875, 824; MS (ES+) Calculated for [C13H13NONa]+ 222.1; Found: 

222.0. 

N

O

     
           8b                                 
Compound 8b was isolated in 71% yield following the general procedure D. Reaction 

time: 14 h. 1H NMR (400MHz, CDCl3) δ: 7.66 (d, 1H, J = 5.2 Hz), 7.35~7.24 (m, 2H), 

7.06 (dd, 1H, J = 6.8, 1.6 Hz), 4.16 (t, 2H, J = 5.6 Hz), 2.97~2.90 (m, 1H), 2.73 (t, 2H, J 

= 6.4 Hz), 2.36~2.30 (m, 2H), 1.16~1.06 (m, 4H); 13C NMR (125 MHz, CDCl3) δ: 190.9, 

136.5, 130.4, 125.8, 125.7, 125.0, 122.4, 120.1, 110.3, 41.4, 38.1, 22.9, 8.9, 7.9; IR 

(neat): 3012, 2926, 1661, 1532, 1336, 1193, 1114, 1049, 1024, 875, 824; MS (ES+) 

Calculated for [C15H15NONa]+ 248.1; Found: 247.8. 

N

O

Br        
           8c 
Compound 8c together with the corresponding chloride was isolated as an inseparable 

mixture in a combined 88% yield following the general procedure D. Reaction time: 11 h. 
1H NMR (500MHz, CDCl3) δ: 7.79 (d, 1H, J = 8.1 Hz), 7.41~7.38 (m, 1H), 7.34~7.32 (m, 

1H), 7.19~7.15 (m, 1H), 4.22 (t, 2H, J = 5.9 Hz), 3.44 (t, 2H, J = 6.8 Hz), 3.31 (t, 2H, J = 

7.2 Hz), 2.72 (t, 2H, J = 6.5 Hz), 2.39~2.34 (m, 2H), 2.28~2.22 (m, 2H); 13C NMR (125 

MHz, CDCl3) δ: 191.1, 136.2, 129.2, 126.9, 126.8, 126.1, 122.7, 122.6, 121.4, 121.4, 

120.5, 120.5, 110.2, 110.2, 45.0, 41.5, 37.9, 33.9, 33.6, 33.3, 23.4, 23.0, 22.1; IR (neat): 

2927, 2254, 1664, 1536, 1494, 1452, 1050, 908, 824; MS (ES+) Calculated for 

[C15H16BrNONa]+ 328.0; Found: 328.2; for [C15H16ClrNONa]+ 284.1, Found: 283.8. 
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N

O

OBn 
            8d 
Compound 8d was isolated in 81% yield following the general procedure D. Reaction 

time: 2 h. 1H NMR (400MHz, CDCl3) δ: 7.75 (d, 1H, J = 8.4 Hz), 7.39~7.24 (m, 7H), 

7.15~7.11 (m, 1H), 4.49 (s, 2H), 4.19 (t, 2H, J = 6.0 Hz), 3.53 (t, 2H, J = 6.4 Hz), 3.27 (t, 

2H, J = 7.6 Hz), 2.70 (t, 2H, J = 6.4 Hz), 2.37~2.31 (m, 2H), 2.05~1.98 (m, 2H); 13C NMR 

(125 MHz, CDCl3) δ: 191.0, 138.8, 136.2, 129.1, 128.3, 127.6, 127.3, 127.0, 126.0, 

124.2, 121.6, 120.3, 110.1, 72.7, 70.1, 41.4, 37.9, 30.4, 23.0, 21.4; IR (neat): 2927, 2253, 

1663, 1536, 1495, 1453, 1108, 908, 824; MS (ES+) Calculated for [C22H33NO2Na]+ 356.2; 

Found: 356.0. 

N

O
Ph  

          8e 
Compound 8e was isolated in 64% yield following the general procedure D. Reaction 

time: 23 h. 1H NMR (400MHz, CDCl3) δ: 7.71 (d, 1H, J = 8.0 Hz), 7.60 (d, 2H, J = 7.2 Hz), 

7.48~7.34 (m, 5H), 7.17 (dd, 1H, J = 1.2, 6.0 Hz), 4.32 (t, 2H, J = 5.6 Hz), 2.76 (t, 2H, J 

= 6.0 Hz), 2.48~2.38 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 189.7, 136.5, 133.5, 130.5, 

128.3, 127.8, 127.3, 126.7, 126.2, 123.1, 122.5, 121.3, 110.2, 41.8, 38.1, 22.9; IR (neat): 

2317, 1674, 1494, 1457, 1052, 874, 824; MS (ES+) Calculated for [C18H15NONa]+ 284.1; 

Found: 284.3.  

N

O

OMe 
           8f 

Compound 8f was isolated in 73% yield following the general procedure D. Reaction 

time: 11 h. 1H NMR (500MHz, CDCl3) δ: 7.71 (d, 1H, J = 8.0 Hz), 7.56~7.53 (m,2H), 
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7.42~7.37 (m, 2H), 7.16 (t, 1H, J = 8.0 Hz), 7.01~6.98 (m, 2H), 4.29 (t, 2H, J = 6.0 Hz), 

3.87 (s, 3H), 2.74 (t, 2H, J = 6.0 Hz), 2.43~2.38 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 

189.8, 158.8, 136.5, 131.6, 128.2, 126.7, 126.1, 125.7, 122.9, 122.5, 121.1, 113.4, 110.1, 

55.2, 41.8, 38.1, 22.9; IR (neat): 2926, 2253, 1669, 1608, 1494, 1451, 1248, 1050, 824; 

MS (ES+) Calculated for [C19H17NONa]+ 314.1; Found: 314.0. 

N

O

H
O  

          8g 
Compound 8g was isolated in 70% yield following the general procedure D. Reaction 

time: 34 h. 1H NMR (400MHz, CDCl3) δ: 10.06 (s, 1H), 7.96~7.94 (m, 2H), 7.77~7.75 (m, 

2H), 7.69~7.68 (m, 2H), 7.47~7.41 (m, 2H), 7.23~7.19 (m, 1H), 4.33 (t, 2H, J = 5.6 Hz), 

2.76 (t, 2H, J = 6.0 Hz), 2.47~2.41 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 192.1, 189.8, 

140.3, 136.5, 135.0, 131.2, 129.3, 128.5, 126.4, 126.3, 121.9, 121.8, 121.3, 110.4, 41.9, 

37.9, 22.8; IR (neat): 3049, 2925, 1694, 1673, 1602, 1495, 1451, 1403, 1331, 1208, 

1094, 1050, 942, 875, 823; MS (ES+) Calculated for [C19H15NONa]+ 312.1; Found: 311.9. 

N

O

 
             8h 
Compound 8h was isolated in 60% yield following the general procedure D. Reaction 

time: 14 h. 1H NMR (400MHz, CDCl3) δ: 8.27 (d, 1H, J = 16.8 Hz), 8.18 (d, 1H, J = 8.0 

Hz), 7.62 (d, 1H, J = 7.6 Hz), 7.45~7.35 (m, 2H), 7.27~7.23 (m, 1H), 4.24 (t, 2H, J = 5.6 

Hz), 2.77 (t, 2H, J = 6.0 Hz), 2.42~2.35 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 190.9, 

138.2, 137.1, 131.6, 129.4, 128.6, 127.4, 126.5, 126.2, 124.6, 123.3, 122.5, 121.6, 120.2, 

110.5, 41.6, 38.0, 22.8; IR (neat): 3055, 2927, 2246, 1661, 1596, 1510, 1494, 1448, 

1408, 1367, 1336, 1303, 1276, 1247, 1194, 1109, 1010, 956, 909, 875, 824; MS (ES+) 

Calculated for [C20H17NONa]+ 310.1; Found: 310.0. 

SI-15



N

O

Bun 
           8i 
Compound 8i was isolated in 52% yield following the general procedure D. Reaction 

time: 48 h. 1H NMR (400MHz, CDCl3) δ: 8.02 (d, 1H, J = 8.4 Hz), 7.44~7.25 (m, 3H), 

7.20~7.16 (m, 1H), 6.53 (dt, 1H, J = 7.2, 16.4 Hz), 4.21 (t, 2H, J = 6.0 Hz), 2.73 (t, 2H, J 

= 6.4 Hz), 2.39~2.31 (m, 4H), 1.56~1.51 (m, 2H), 1.47~1.38 (m, 2H), 0.95 (t, 3H, J = 7.2 

Hz); 13C NMR (125 MHz, CDCl3) δ: 190.9, 136.9, 135.3, 128.4, 126.0, 124.8, 123.3, 

123.0, 121.1, 120.8, 110.3, 41.5, 38.0, 33.6, 31.8, 29.7, 22.8, 22.4, 14.0; IR (neat): 2955, 

2926, 1667, 1607, 1494, 1451, 1050, 874, 824; MS (ES+) Calculated for [C18H21NONa]+ 

290.2; Found: 290.0. 

N

O 
            8j 
Compound 8j was isolated in 73% yield using PtCl4 as catalyst and in 95% yield using 

PtCl2 following the general procedure D. Reaction time: 22 h. 1H NMR (400MHz, CDCl3) 

δ: 7.72 (d, 1H, J = 8.4 Hz), 7.39~7.33 (m, 2H), 7.31 (s, 1H), 7.16 (dd, 1H, J = 5.6, 1.6 

Hz), 4.23 (t, 2H, J = 6.0 Hz), 2.74 (t, 2H, J = 7.2 Hz), 2.42~2.36 (m, 2H); 13C NMR (125 

MHz, CDCl3) δ: 190.2, 137.3, 133.7, 126.6, 125.6, 123.4, 121.1, 110.3, 105.6, 41.3, 37.0, 

23.2; IR (neat): 2925, 2348, 1671, 1472, 1050; MS (ES+) Calculated for [C12H11NONa]+ 

208.1; Found: 208.0.  

N

O
Bu

OMe

 
         8k 
Compound 8k was isolated in 89% yield following the general procedure D. Reaction 

time: 1 h. 1H NMR (400MHz, CDCl3) δ: 7.28 (d, 1H, J = 8.0 Hz), 7.00 (t, 1H, J = 8.0 Hz), 

6.71 (t, 1H, J = 7.6 Hz), 4.68 (t, 2H, J = 6.0 Hz), 3.92 (s, 3H), 3.14 (t, 2H, J = 7.6 Hz), 

2.66 (t, 2H, J = 6.8 Hz), 2.29 (quintet, 2H, J = 6.4 Hz), 1.66-1.58 (m, 2H), 1.45-1.36 (m, 

2H), 0.93 (t, 3H, J = 7.6 Hz); 13C NMR (100 MHz, CDCl3) δ: 191.3, 148.2, 129.5, 128.7, 

127.0, 125.5, 120.1, 113.8, 105.3, 55.4, 44.8, 37.9, 32.8, 24.8, 23.6, 22.9, 14.0; IR (neat): 
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2927, 2861, 1659, 1537, 1495, 1451, 1241, 1051, 1016, 874, 824; MS (ES+) Calculated 

for [C17H21NO2Na]+ 294.2; Found: 294.0.  

N

O
Bu

Br
 

              8l 
Compound 8l was isolated in 71% yield following the general procedure D. Reaction 

time: 1 h. 1H NMR (400MHz, CDCl3) δ: 7.84 (d, 1H, J = 1.6 Hz), 7.42 (dd, 1H, J = 8.8, 

1.6 Hz), 7.19 (d, 1H, J = 8.8 Hz), 4.18 (t, 2H, J = 6.0 Hz), 3.11 (t, 2H, J = 7.6 Hz), 2.72 (t, 

2H, J = 6.4 Hz), 2.36 (quintet, 2H, J = 6.4 Hz), 1.65-1.57 (m, 2H), 1.40 (quintet, 2H, J = 

7.6 Hz), 0.94 (t, 3H, J = 7.6 Hz); 13C NMR (100 MHz, CDCl3) δ: 190.9, 134.8, 129.7, 

128.7, 128.4, 124.3, 123.9, 113.3, 111.7, 41.6, 37.9, 32.8, 24.5, 22.9, 22.8, 14.0; IR 

(neat): 2927, 2860, 1668, 1538, 1452, 1405, 1343, 1118, 1051, 904, 872, 824; MS (ES+) 

Calculated for [C16H18BrNONa]+ 242.1; Found: 241.6. 

N

O
Bu

EtOOC
 

                  8m 
Compound 8m was isolated in 65% yield following the general procedure D. Reaction 

time: 1 h. 1H NMR (400MHz, CDCl3) δ: 8.50 (s, 1H), 8.04 (d, 1H, J = 8.8 Hz), 7.32 (d, 1H, 

J = 8.8 Hz), 4.42 (q, 2H, J = 7.6 Hz), 4.24 (t, 2H, J = 6.0 Hz), 3.20 (t, 2H, J = 7.6 Hz), 

2.74 (t, 2H, J = 6.4 Hz), 2.38 (quintet, 2H, J = 6.0 Hz), 1.69-1.61 (m, 2H), 1.48-1.39 (m, 

5H), 0.95 (t, 3H, J = 7.6 Hz); 13C NMR (100 MHz, CDCl3) δ: 190.8, 167.2, 138.3, 130.1, 

126.9, 126.6, 126.4, 124.8, 122.6, 109.8, 60.8, 41.8, 37.9, 33.0, 24.6, 22.8, 14.4, 14.0; 

IR (neat): 2928, 2860, 1691, 1665, 1540, 1495, 1452, 1385, 1312, 1250, 1122, 1050, 

875, 824; MS (ES+) Calculated for [C19H23NO3Na]+ 336.2; Found: 335.8. 

 

 

N

OH
O

EtOOC
Bu
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This compound was isolated as the side product during the reaction of 7m. 1H NMR 

(400MHz, CDCl3) δ: 8.29 (d, 1H, J = 1.6 Hz), 7.86 (dd, 1H, J = 8.8, 1.6 Hz), 7.28 (d, 1H, 

J = 8.8 Hz), 6.35 (s, 1H), 4.38 (q, 2H, J = 7.2 Hz), 4.16 (t, 2H, J = 7.6 Hz), 2.72 (t, 2H, J 

= 7.6 Hz), 2.42 (t, 2H, J = 6.8 Hz), 2.08 (quintet, 2H, J = 7.2 Hz), 1.79-1.71 (m, 2H), 

1.52-1.39 (m, 5H), 0.98 (t, 3H, J = 7.2 Hz); 13C NMR (100 MHz, CDCl3) δ: 178.2, 167.9, 

142.5, 139.1, 127.6, 122.7, 122.2, 121.6, 108.4, 100.5, 60.5, 42.2, 30.7, 30.5, 26.3, 24.8, 

22.6, 14.4, 13.9; IR (neat): 2928, 2861, 1699, 1611, 1494, 1452, 1309, 1299, 1256, 1230, 

1096, 1050, 874, 824; MS (ES+) Calculated for [C19H23NO3Na]+ 354.2; Found: 353.9. 

N
O 

        11 
Compound 11 was isolated in 85% yield using PtCl4 as catalyst and in 99% yield using 

PtCl2 following the general procedure D. Reaction time: 8 h in the case of PtCl4; 24 h in 

the case of PtCl2. 1H NMR (500MHz, CDCl3) δ: 7.75 (d, 1H, J = 8.5 Hz), 7.41 (d, 1H, J = 

8.5 Hz), 7.35 (t, 1H, J = 8.5 Hz), 7.18 (t, 1H, J = 8.5 Hz), 6.99 (s, 1H), 4.39 (t, 2H, J = 6.0 

Hz), 3.18 (t, 2H, J = 6.0 Hz); 13C NMR (125 MHz, CDCl3) δ: 192.8, 135.3, 135.2, 132.1, 

125.1, 124.1, 121.5, 110.4, 98.8, 39.9, 39.4; IR (neat): 2253, 1713, 1540, 1494, 1451, 

1050, 907, 824, 732; MS (ES+) Calculated for [C11H9NONa]+ 194.1; Found: 194.0.  

 

N

O

Ph

 
This compound was isolated in 67% yield along with 33% of the Friedel-Crafts acylation 

product (shown below) following the general procedure D. Reaction time: 4 h. 1H NMR 

(400MHz, CDCl3) δ: 8.01 (d, 1H, J = 8.0 Hz), 7.86 (d, 2H, J = 8.0 Hz), 7.48 (t, 2H, J = 7.6 

Hz), 7.42~7.30 (m, 3H), 7.26~7.18 (m, 1H) 4.38 (t, 2H, J = 6.0 Hz), 3.21 (t, 2H, J = 6.0 

Hz); 13C NMR (125 MHz, CDCl3) δ: 192.0, 135.2, 132.6, 130.8, 130.3, 129.2, 128.5, 

127.2, 125.4, 123.2, 121.8, 116.9, 110.5, 39.8, 39.5; IR (neat): 2253, 1705, 1553, 1494, 

1451, 1050, 907, 824, 730; MS (ES+) Calculated for [C17H13NONa]+ 270.1; Found: 270.1.  

 

N
Ph

O  
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1H NMR (400MHz, CDCl3) δ: 7.83 (dd, 1H, J = 6.0, 0.8 Hz), 7.73 (dd, 1H, J = 6.4, 0.8 

Hz), 7.56~7.42 (m, 5H), 7.22 (t, 1H, J = 6.0 Hz), 6.66 (s, 1H), 4.45 (t, 2H, J = 5.2 Hz), 

3.10 (t, 2H, J = 5.2 Hz); 13C NMR (125 MHz, CDCl3) δ: 192.8, 141.9, 141.1, 131.6, 128.8, 

128.7, 128.4, 127.9, 126.6, 120.5, 118.6, 118.2, 102.7, 42.8, 38.2; IR (neat): 2926, 2253, 

1682, 1592, 1494, 1454, 1050, 907, 731; MS (ES+) Calculated for [C17H13NONa]+ 270.1; 

Found: 270.1.  

 

N

O

 
This compound was isolated in 67% yield along with 33% of the Friedel-Crafts acylation 

product (shown below) following the general procedure D. Reaction time: 2 h.1H NMR 

(500MHz, CDCl3) δ: 7.84 (d, 1H, J = 8.5 Hz), 7.37~7.32 (m, 2H), 7.14 (t, 1H, J = 6.5 Hz), 

4.36 (t, 2H, J = 6.5 Hz), 3.20 (m, 1H), 3.18 (t, 2H, J = 6.5 Hz), 1.99~1.92 (m, 2H), 

1.86~1.76 (m, 5H), 1.47~1.41 (m, 3H); 13C NMR (125 MHz, CDCl3) δ: 192.6, 134.8, 

131.2, 130.7, 125.1, 124.1, 123.1, 120.3, 110.4, 39.9, 39.4, 35.7, 33.2, 27.0, 26.0; IR 

(neat): 2928, 2253, 1699, 1558, 1494, 1450, 1307, 1050, 824; MS (ES+) Calculated for 

[C17H19NONa]+ 276.1; Found: 276.3.  

 

N

O  
 
1H NMR (500MHz, CDCl3) δ: 7.72 (d, 1H, J = 7.6 Hz), 7.63 (d, 1H, J = 7.6 Hz), 7.13 (t, 

1H, J = 7.6 Hz), 6.31 (s, 1H), 4.36 (t, 2H, J = 6.8 Hz), 3.07 (t, 2H, J =6.8 Hz), 2.73~2.67 

(m, 1H), 2.06~2.03 (m, 2H), 1.91~1.88 (m, 2H), 1.82~1.78 (m, 1H), 1.56~1.32 (m, 5H); 
13C NMR (125 MHz, CDCl3) δ: 192.9, 147.7, 139.9, 127.9, 126.1, 119.8, 117.5, 117.4, 

97.9, 41.5, 38.1, 35.8, 33.0, 26.5, 26.0; IR (neat): 2930, 2253, 1681, 1594, 1494, 1451, 

1050, 907, 731, 650; MS (ES+) Calculated for [C17H19NONa]+ 276.1; Found: 276.1.  
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N

O

 
        13 
Compound 13 was isolated in 45% yield using PtCl2 as catalyst following the general 

procedure D. Reaction time: 36 h.1H NMR (500MHz, CDCl3) δ: 7.69 (d, 1H, J = 8.0 Hz), 

7.38~7.25 (m, 1H), 7.26 (d, 1H, J = 8.5Hz), 7.15~7.12 (m, 1H), 4.38 (t, 2H, J = 6.0 Hz), 

2.89~2.86 (m, 2H), 2.16~2.11 (m, 2H), 2.00~1.97 (m, 2H); 13C NMR (125 MHz, CDCl3) δ: 

194.7, 139.2, 138.8, 126.3, 125.3, 123.1, 120.6, 110.2, 108.8, 43.2, 40.5, 26.8, 20.7; IR 

(neat): 2928, 2253, 1699, 1558, 1494, 1450, 1050, 824; MS (ES+) Calculated for 

[C13H13NONa]+ 222.0; Found: 222.1.  

N
Me  

1H NMR (500MHz, CDCl3) δ: 7.49 (dd, 1H, J = 1.5, 7.5 Hz), 7.37~7.23 (m, 6H), 

6.92~6.88 (m, 2H), 4.47 (s, 2H), 3.34 (s, 1H), 2.74 (s, 3H); 13C NMR (125 MHz, CDCl3) δ: 

154.7, 138.7, 135.0, 129.7, 128.3, 128.2, 126.9, 120.8, 118.3, 114.6, 82.8, 82.6, 60.2, 

39.3; IR (neat): 2295, 1607, 1494, 1451, 1049, 907, 824; MS (ES+) Calculated for 

[C16H16N]+ 222.1; Found: 222.1. 

Mechanism study: trapping acylium C and/or the preceding zwitterionic 
intermediate. 

Experiment 1: Compound 3 was used as substrate, and the reaction was run according 

to the general procedure D except with the addition of 1,5 equiv. of EtOH. Reaction time: 

1h. The ethyl ester was isolated in 30% yield along with product 4 (45% yield). For the 

ethyl ester: 1H NMR (400MHz, CDCl3) δ: 7.53 (d, 1H, J = 7.6 Hz), 7.29 (d, 1H, J = 7.6 

Bu

N N

O
Bunn

3

+

4

O

N
nBu OEt

O

45% 30%PtCl4 (10 mol %), EtOH (1.5 equiv)
O2 (1 atm) ClCH2CH2Cl, reflux
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<2% 68%
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Hz), 7.13 (dt, 1H, J = 7.6, 1.2 Hz), 7.06 (dt, 1H, J = 7.6, 1.2 Hz), 7.26 (s, 1H), 4.17-4.11 

(m, 4H), 2.72 (t, 2H, J = 7.6 Hz), 2.34 (t, 2H, J = 7.2 Hz), 2.07 (quintet, 2H, J = 7.2 Hz), 

1.78-1.70 (m, 2H), 1.48 (sextet, 2H, J = 7.6 Hz), 1.26 (t, 3H, J = 7.2 Hz), 0.98 (t, 3H, J = 

7.6 Hz); 13C NMR (100 MHz, CDCl3) δ: 172.8, 141.0, 136.5, 128.1, 120.5, 119.7, 119.2, 

109.0, 98.9, 60.6, 42.0, 31.2, 30.6, 26.3, 25.1, 22.6, 14.2, 14.0; IR (neat): 3056, 2958, 

2932, 1733, 1464, 1315, 1161, 1033, 874; MS (ES+) Calculated for [C18H25NO2Na]+ 

310.2; Found: 310.1. 

Experiment 2: Compound 3 was used as substrate, and the reaction was run according 

to the general procedure D except that EtOH was used as solvent. Reaction time: 1h. 

The ethyl ester was isolated in 68% yield.  
 
 

SI-21



SI-22



SI-23



SI-24



SI-25



SI-26



SI-27



SI-28



SI-29



SI-30



SI-31



SI-32



SI-33



SI-34



SI-35



SI-36



SI-37



SI-38



SI-39



SI-40



SI-41



SI-42



SI-43



SI-44



SI-45



SI-46



SI-47



SI-48



SI-49



SI-50



SI-51



SI-52



SI-53



SI-54



SI-55



SI-56



SI-57



SI-58



SI-59



SI-60



SI-61



SI-62



SI-63



SI-64



SI-65



SI-66



SI-67



SI-68



SI-69



SI-70



SI-71



SI-72



SI-73



SI-74



SI-75



SI-76



SI-77



SI-78



SI-79



SI-80



SI-81



SI-82



SI-83



SI-84



SI-85



SI-86



SI-87



SI-88



SI-89



SI-90



SI-91



SI-92



SI-93



SI-94



SI-95



SI-96



SI-97



SI-98



SI-99



SI-100



SI-101



SI-102



SI-103



SI-104



SI-105



SI-106



SI-107



SI-108



SI-109



SI-110



SI-111



SI-112


