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General Information 

The solvents, carboxylic acids, as well as the amines used to prepare the amides, were 

purchased from Sigma-Aldrich or Oakwood Chemical. The TiF4 and toluene were used as 

received. (Precaution: avoid skin contact with TiF4). 

The structures of the product amides were confirmed with nuclear magnetic resonance 

(NMR) spectroscopy and measured in δ values in parts per million (ppm). The 1H, 13C, and 19F 

NMR spectra of the reduction products were recorded on a Bruker 400 MHz spectrometer and 

Varian INOVA 300 MHz NMR at ambient temperature. The 1H spectra were calibrated against the 

residual solvent peak of CDCl3 (ẟ = 7.26 ppm) as an internal standard. The 13C NMR spectra were 

reported at 101 MHz or 75 MHz and calibrated using CDCl3 (ẟ = 77.0 ppm) as an internal standard. 

The coupling constants (J) were given in hertz (Hz), and the signal multiplicities were described 

for the NMR data as s = singlet, d = doublet, t = triplet, dd = doublet of doublets, dt = doublet of 

triplets, qd = quartet of doublets, q = quartet, quint and p = pentet, m = multiplet, and br = broad.. 

The 19F NMR spectra were recorded at 376 MHz or and calibrated using CFCl3 (δ = 0 ppm) as the 

external standard. Optical rotation was measured on Rudolph autopol III S2 polarimeter and for 

concentration [c] given in g / 100 mL. 

 

 

 

General Procedure for the preparation of secondary and tertiary amides. 

     In a 25 ml round bottom flask with sealed side arm containing a magnetic stir bar was added 

TiF4 (0.1 mmol, 0.1 eq.). Toluene (3 mL) was then added to the flask, followed by addition 

carboxylic acid (1.1 mmol, 1.0 eq.) in one portion. Amine (1 mmol, 1 eq.) was added to the 

mixture. A reflux condenser was attached to the flask, and the reaction mixture was brought to 

reflux, using an oil bath, and monitored by TLC. After completion (~24 hours) the reaction mixture 

was quenched with 1 N HCl (3 mL) and transferred to a separatory funnel and extracted with 
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dichloromethane (DCM) (3 × 2 mL). The organic layer was washed with 3M sodium hydroxide 

solution (2 mL). The organic layer was dried with sodium sulfate, filtered through cotton, and 

concentrated under aspirator vacuum using a rotary evaporator. The reaction residue was diluted 

with methanol (3mL) and condensed via rotary evaporation to remove toluene solvent. Any 

remaining traces of solvent were removed by subjecting the solution to high vacuum for 30 min. 

Characterization of secondary and tertiary amides. 

 
N-benzylbenzamide (3aa); The compound was prepared as described in the general procedure 

(white solid, mass = 202 mg, 96% yield); 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.3 Hz, 2H), 

7.52 – 7.46 (m, 1H), 7.44 – 7.39 (m, 2H), 7.36 – 7.25 (m, 5H), 6.53 (s, 1H), 4.63 (d, J = 5.7 Hz, 

2H). 13C{H} NMR (101 MHz, CDCl3) δ 167.3, 138.1, 134.3, 131.4, 128.7, 128.5, 127.8, 127.5, 

126.9, 44.0.  

Compound characterization is in accordance with previous reports.1 

 

 
N‐benzyl‐2‐iodobenzamide (3ba); The compound was prepared as described in the general 

procedure (mass = 233 mg, 69% yield); 1H NMR (400 MHz, CDCl3) δ 7.84 (dd, J = 8.0, 1.2 Hz, 

1H), 7.41 – 7.27 (m, 7H), 7.08 (td, J = 7.6, 2.0 Hz, 1H), 6.10 (s, 1H), 4.62 (d, J = 5.7 Hz, 2H). 

13C{H} NMR (101 MHz, CDCl3) δ 169.1, 142.0, 139.8, 137.5, 131.1, 128.7, 128.2, 128.1, 127.6, 

92.4, 44.1.  

Compound characterization is in accordance with previous reports.2  

 

 
N-benzyl-3-fluorobenzamide (3ca); The compound was prepared as described in the general 

procedure (off-white solid, mass = 226 mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.55 – 7.49 

(m, 2H), 7.44 – 7.28 (m, 6H), 7.19 (tdd, J = 8.3, 2.6, 1.0 Hz, 1H), 6.45 (s, 1H), 4.63 (d, J = 5.6 Hz, 

2H). 13C{H} NMR (101 MHz, CDCl3) δ 166.0, 162.7 (d, J = 248.0 Hz, 1C)163.9, 161.4, 137.8, 

136.6 (d, J C-F = 6.7 Hz, 1C), 130.2 (d, J C-F = 8.1 Hz, 1C), 130.1, 128.8, 127.8, 127.8, 127.7, 122.3, 

118.5 (d, J C-F = 21.3 Hz, 1C), 114.3 (d, J C-F = 23.0 Hz, 1C), 44.2. 19F NMR (376 MHz, CDCl3) δ 

-113.2. (td, JC-F = 8.9, 5.6 Hz). 

Compound characterization is in accordance with previous reports.1, 3 
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N-benzyl-4-iodobenzamide (3da); The compound was prepared as described in the general 

procedure (yellow solid, mass = 320 mg, 95% yield); 1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 

8.5 Hz, 2H), 7.51 (d, J = 8.5 Hz, 2H), 7.38 – 7.28 (m, 5H), 6.38 (s, 1H), 4.62 (d, J = 5.6 Hz, 2H). 

13C{H} NMR (101 MHz, CDCl3) δ 166.4, 137.7, 128.8, 128.5, 127.9, 127.7, 98.4, 44.1. 

Compound characterization is in accordance with previous reports.1 

 

 
N-benzyl-4-(trifluoromethyl)benzamide (3ea); The compound was prepared as described in 

the general procedure (white solid, mass = 276 mg, 99% yield); 1H NMR  

 (400 MHz, CDCl3) δ 7.9 (d, J = 8.1 Hz, 2H), 7.7 (d, J = 8.0 Hz, 2H), 7.4 – 7.2 (m, 5H), 6.6 (s, 

1H), 4.6 (d, J = 5.6 Hz, 2H).(400 MHz, CDCl3) δ 7.89 (d, J = 8.0 Hz, 2H), 7.68 (d, J = 8.0 Hz, 2H), 

7.40 – 7.28 (m, 5H), 6.50 (s, 1H), 4.65 (d, J = 5.7 Hz, 2H). 13C NMR {H} (101 MHz, CDCl3) δ 

166.01, 137.64, 137.54, 133.51, 133.4 (q, JC-F =31 Hz, 1C), 128.77, 127.83, 127.72, 127.37, 

125.5 (q, JC-F = 3.5 Hz, 1C), 44.20. 13C{H} NMR (101 MHz, CDCl3) δ 166.0, 137.6, 128.8, 127.9, 

127.7, 127.3, 125.6 (q, J = 3.9 Hz), 44.2.19F NMR (376 MHz, CDCl3) δ -64.5. 

 Compound characterization is in accordance with previous reports.1, 4  
 

 
N-Benzyl-2-methylbenzamide (3fa); The compound was prepared as described in the general 

procedure (yellow solid, mass = 213 mg, 95% yield); 1H NMR (400 MHz, CDCl3) δ 7.39 – 7.32 

(m, 5H), 7.34 – 7.26 (m, 2H), 7.24 – 7.13 (m, 2H), 6.17 (s, 1H),  4.60 (d, J = 5.8 Hz, 2H), 2.45 (s, 

3H). 13C{H} NMR (101 MHz, CDCl3) δ 169.9, 138.1, 136.1, 130.9, 129.8, 128.7, 127.7, 127.5, 

126.6, 125.6, 43.8, 19.7.  

Compound characterization is in accordance with previous reports.5 

 

 
N-benzyl-2-methoxybenzamide (3ga); The compound was prepared as described in the general 

procedure (colorless oil, mass = 185 mg, 76% yield); 1H NMR (400 MHz, CDCl3) δ 8.26 (dd, J = 

7.8, 1.8 Hz, 1H), 8.19 (s, 1H), 7.50 – 7.41 (m, 1H), 7.40 – 7.30 (m, 4H), 7.31 – 7.25 (m, 1H), 7.10 

(t, J = 7.6 Hz, 1H), 6.97 (d, J = 8.3 Hz, 1H), 4.70 (d, J = 5.7 Hz, 1H), 3.92 (s, 1H). 13C{H} NMR 

(101 MHz, CDCl3) δ 165.2, 157.4, 138.7, 132.7, 132.4, 128.5, 127.4, 127.1, 121.3, 111.2, 55.8, 

43.7.  

Compound characterization is in accordance with previous reports.5 
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N-Benzyl-3-methoxybenzamide (3ha); The compound was prepared as described in the general 

procedure (colorless oil, mass = 226 mg, 94% yield); 1H NMR (400 MHz, CDCl3) δ 7.43 – 7.26 

(m, 8H), 7.03 (ddd, J = 7.7, 2.6, 1.5 Hz, 1H), 6.41 (s, 1H), 4.64 (d, J = 5.7 Hz, 2H), 3.84 (s, 3H). 

13C{H} NMR (101 MHz, CDCl3) δ 167.1, 161.3, 159.8, 138.0, 135.8, 129.5, 128.7, 127.8, 127.6, 

118.5, 117.7, 112.3, 55.4, 44.1.  

Compound characterization is in accordance with previous reports.6 

 

 
N-benzyl-4-methylbenzamide (3ia); The compound was prepared as described in the general 

procedure (white solid, mass = 179 mg, 80% yield); 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 

8.3 Hz, 2H), 7.39 – 7.26 (m, 5H), 7.22 (d, J = 7.9 Hz, 2H), 6.39 (s, 1H), 4.64 (d, J = 5.7 Hz, 2H), 

2.39 (s, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 167.2, 141.9, 138.2, 131.4, 129.1, 128.7, 127.8, 

127.5, 126.8, 44.0, 21.3.  

Compound characterization is in accordance with previous reports.1 

 

 
N-benzyl-4-methoxybenzamide (3ja); The compound was prepared as described in the general 

procedure (white solid , mass = 239 mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 

8.8 Hz, 2H), 7.37 – 7.25 (m, 5H), 6.91 (d, J = 8.8 Hz, 2H), 6.38 (s, 1H), 4.62 (d, J = 5.7 Hz, 2H), 

3.84 (s, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 166.8, 162.1, 138.3, 128.7, 127.8, 127.5, 126.6, 

113.7, 77.2, 76.9, 76.6, 55.3, 44.0.  

Compound characterization is in accordance with previous reports.1 

 

 
N-benzylcinnamamide (3ka); The compound was prepared as described in the general procedure 

(white solid, mass = 235mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.67 (d, J = 15.6 Hz, 1H), 

7.49 – 7.45 (m, 2H), 7.36 – 7.27 (m, 8H), 6.44 (d, J = 15.6 Hz, 1H), 6.18 (s, 1H), 4.55 (d, J = 5.8 

Hz, 2H). 13C{H} NMR (101 MHz, CDCl3) δ 165.7, 141.3, 138.1, 134.7, 129.6, 128.7, 128.6, 127.8, 

127.7, 127.5, 120.4, 43.8.  

Compound characterization is in accordance with previous reports.1 

 
N-benzylnicotinamide (3la); The compound was prepared as described in the general procedure 

(white solid, mass = 193 mg, 91% yield); 1H NMR (300 MHz, CDCl3) δ 8.8 (d, J = 1.4 Hz, 1H), 

8.4 (dd, J = 4.9, 1.7 Hz, 1H), 8.1 – 7.9 (m, 2H), 7.2 – 7.1 (m, 6H), 4.4 (d, J = 5.7 Hz, 2H). 13C{H} 
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NMR (75 MHz, CDCl3) δ 164.7, 150.7, 147.1, 137.0, 134.3, 129.1, 127.6, 126.7, 126.4, 122.4, 

42.9.  

Compound characterization is in accordance with previous reports.1 

 

 
N-(pyridin-2-ylmethyl)benzamide(3ab); The compound was prepared as described in the 

general procedure (brown oil, mass = 197 mg, 93% yield); 1H NMR (300 MHz, CDCl3) δ 8.5 (d, 

J = 5.0 Hz, 1H), 7.8 (dd, J = 8.2, 1.5 Hz, 2H), 7.6 (td, J = 7.7, 1.8 Hz, 2H), 7.5 – 7.3 (m, 3H), 7.3 

(d, J = 7.9 Hz, 1H), 7.1 (dd, J = 7.2, 5.8 Hz, 1H), 4.7 (d, J = 4.9 Hz, 2H). 13C{H} NMR (75 MHz, 

CDCl3) δ 167.5, 156.3, 149.0, 136.9, 134.3, 131.5, 128.5, 127.1, 122.4, 122.2, 44.8. Compound 

characterization is in accordance with previous reports.6 

 

 
N-cyclohexylbenzamide (3ac); The compound was prepared as described in the general 

procedure (white solid, mass = 183 mg, 90% yield); 1H NMR (400 MHz, CDCl3) δ 7.8 – 7.7 (m, 

2H), 7.5 – 7.4 (m, 1H), 7.4 – 7.4 (m, 2H), 6.1 (s, 1H), 4.0 – 3.9 (m, 1H), 2.1 – 2.0 (m, 2H), 1.7 (dt, 

J = 13.2, 4.0 Hz, 2H), 1.7 – 1.6 (m, 1H), 1.5 – 1.4 (m, 2H), 1.3 – 1.2 (m, 3H). 13C{H} NMR (101 

MHz, CDCl3) δ 166.5, 135.0, 131.1, 128.4, 126.7, 48.6, 33.1, 25.5, 24.8.  

Compound characterization is in accordance with previous reports.1 

 

 
N-Benzoylmorpholine (3ad); The compound was prepared as described in the general procedure 

(yellow solid, mass = 181 mg, 95% yield); 1H NMR (400 MHz, CDCl3) δ 7.38 (s, 5H), 3.76 – 3.33 

(m, 8H). 13C{H} NMR (101 MHz, CDCl3) δ 170.3, 135.2, 129.8, 128.5, 127.0, 66.8, 48.1, 42.5. 

Compound characterization is in accordance with previous reports.7  

 

 
N-(3-Fluorobenzoyl)morpholine (3cd); The compound was prepared as described in the 

general procedure (yellow oil, mass = 205 mg, 98% yield); 1H NMR (400 MHz, CDCl3) δ 7.42 – 

7.35 (m, 1H), 7.17 (dt, J = 7.6, 1.2 Hz, 1H), 7.15 – 7.09 (m, 2H), 3.83 – 3.36 (m, 8H). 13C{H} 

NMR (101 MHz, CDCl3) 13C {H}NMR (75 MHz, CDCl3) δ 167.9 (d, JC-F= 2.0 Hz, 1C), 161.5 

(d, J = 248.5 Hz, 1C),  136.3 (d, JC-F = 6.9 Hz, 1C), 129.4 (d, JC-F = 8.0 Hz, 1C), 121.7 (d, JC-F = 

3.2 Hz, 1C), 115.9 (d, JC-F = 21.0 Hz, 1C), 113.4 (d, J C-F= 22.9 Hz, 1C), 65.78, 47.12, 41.64.δ 

168.9, 163.7, 161.2, 137.2 (d, J = 6.7 Hz), 130.3 (d, J = 7.8 Hz), 122.6 (d, J = 3.0 Hz), 116.8 (d, 
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J = 21.0 Hz), 114.3 (d, J = 22.9 Hz), 66.7, 48.1, 42.5. 19F NMR (376 MHz, CDCl3) δ -113.0 (td, 

JC-F = 8.7, 5.5 Hz)..  

 

Compound characterization is in accordance with previous reports.8 98
 

 

 
N-(4-Trifluoromethylbenzoyl)morpholine (3ed); The compound was prepared as described in 

the general procedure (yellow solid, mass = 256 mg, 99% yield); 1H NMR (300 MHz, CDCl3) δ 

7.6 (d, J = 8.1 Hz, 2H), 7.4 (d, J = 8.0 Hz, 2H), 3.7 – 3.2 (m, 8H).1H NMR (400 MHz, CDCl3) δ 

7.68 (d, J = 7.9 Hz, 2H), 7.52 (d, J = 7.9 Hz, 2H), 3.82 – 3.39 (m, 8H). 13C {H} NMR (75 MHz, 

CDCl3) δ 167.90, 137.95, 130.8 (q, JC-F = 32.8 Hz, 1C), 126.50, 124.7 (q, JC-F = 3.8 Hz, 1C), 

124.51, 120.89, 117.28, 65.75, 47.07, 41.56.13C{H} NMR (101 MHz, CDCl3) δ 168.8, 138.8, 

131.9, 127.4, 125.6 (q, J = 3.5 Hz), 66.7, 48.0, 42.5. 19F NMR (376 MHz, CDCl3) δ -64.5 (t, J = 

10.7 Hz).-64.4, -64.47, -64.51.  

Compound characterization is in accordance with previous reports.7, 10  
 

 
N-(2-Methoxybenzoyl)morpholine (3gd); The compound was prepared as described in the 

general procedure (orange liquid, mass = 135 mg, 61% yield); 1H NMR (400 MHz, CDCl3) δ 7.35 

(td, J = 7.4, 1.8 Hz, 1H), 7.28 – 7.21 (m, 1H), 6.99 (td, J = 7.4, 0.9 Hz, 1H), 6.91 (d, J = 8.4 Hz, 

1H), 3.80 (d, J = 28.4 Hz, 7H), 3.67 – 3.54 (m, 2H), 3.32 – 3.17 (m, 2H). 13C{H} NMR (101 MHz, 

CDCl3) δ 167.8, 155.2, 130.5, 128.0, 125.2, 120.9, 110.8, 66.9, 66.8, 55.4, 47.2, 42.0. Compound 

characterization is in accordance with previous reports.7 

 

 
N-(3-Methoxybenzoyl)morpholine (3hd); The compound was prepared as described in the 

general procedure (yellow oil, mass = 212 mg, 96% yield); 1H NMR (400 MHz, CDCl3) δ 7.34 – 

7.26 (m, 1H), 6.98 – 6.90 (m, 3H), 3.81 (s, 3H), 3.79 – 3.49 (m, 8H). 13C{H} NMR (101 MHz, 

CDCl3) δ 170.1, 159.6, 136.5, 129.6, 119.0, 115.5, 112.4, 66.8, 55.3, 48.1, 42.5.  

Compound characterization is in accordance with previous reports.7 

 
N-(4-Methoxybenzoyl)morpholine (3jd); The compound was prepared as described in the 

general procedure (colorless oil, mass = 199 mg, 90% yield); 1H NMR (400 MHz, CDCl3) δ 7.37 
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(d, J = 8.7 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 3.82 (s, 3H), 3.74 – 3.51 (m, 8H). 13C{H} NMR (101 

MHz, CDCl3) δ 170.3, 160.8, 129.1, 127.2, 113.7, 66.8, 55.3.  

Compound characterization is in accordance with previous reports.7  

 

 
N-phenylbenzamide (3ae); The compound was prepared as described in the general procedure 

(white solid, mass = 187 mg, 95% yield); 1H NMR (400 MHz, CDCl3) δ 7.9 (d, J = 7.6 Hz, 2H), 

7.6 (d, J = 7.5 Hz, 2H), 7.6 – 7.5 (m, 1H), 7.5 (t, J = 6.8 Hz, 2H), 7.4 (t, J = 7.6 Hz, 2H), 7.2 (t, J 

= 7.4 Hz, 1H). 13C{H} NMR (101 MHz, CDCl3) δ 165.6, 137.8, 134.9, 131.8, 129.0, 128.7, 126.9, 

124.5, 120.1.  

Compound characterization is in accordance with previous reports.1 

 

 
3-Fluoro-N-phenylbenzamide (3ce); The compound was prepared as described in the general 

procedure (yellow solid, mass = 184 mg, 86% yield); 1H NMR (400 MHz, CDCl3) δ 7.93 (s, 1H), 

7.65 – 7.58 (m, 3H), 7.57 (dt, J = 9.3, 2.2 Hz, 1H), 7.43 (td, J = 8.0, 5.6 Hz, 1H), 7.36 (t, J = 8.0 

Hz, 2H), 7.23 (td, J = 7.8, 1.6 Hz, 1H), 7.16 (t, J = 7.4 Hz, 1H). 13C{H} NMR (101 MHz, CDCl3) 

δ 164.2 (d, JC-F = 45.7 Hz, 1C), 161.5, 137.5, 137.1 (d, J C-F = 5.8 Hz, 1C), 130.3 (d, JC-F = 7.9 Hz, 

1C), 129.0, 124.8, 122.4 (d, JC-F = 2.5 Hz, 1C), 120.3, 118.8 (d, JC-F = 21.1 Hz, 1C), 114.4 (d, JC-

F = 23.0 Hz, 1C). 19F NMR (376 MHz, CDCl3) δ -112.8 .(td, JC-F = 8.6, 5.3 Hz).  

Compound characterization is in accordance with previous reports.11  
 

 
4-Methoxy-N-phenylbenzamide (3je); The compound was prepared as described in the general 

procedure (yellow solid, mass = 212 mg, 93% yield); 1H NMR (400 MHz, CDCl3) δ 7.84 (d, J = 

8.9 Hz, 2H), 7.77 (s, 1H), 7.63 (d, J = 7.3 Hz, 2H), 7.40 – 7.32 (m, 2H), 7.14 (t, J = 7.4 Hz, 1H), 

6.97 (d, J = 8.8 Hz, 2H), 3.87 (s, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 165.1, 162.4, 138.0, 

129.0, 128.8, 127.1, 124.2, 120.0, 113.9, 55.4.  

Compound characterization is in accordance with previous reports.12  

 

 
N-(3-bromophenyl)benzamide (3af); The compound was prepared as described in the general 

procedure (gray solid, mass = 212mg, 77% yield); 1H NMR (300 MHz, CDCl3) δ 8.0 (s, 1H), 7.8 

(s, 1H), 7.8 (d, J = 7.2 Hz, 2H), 7.5 (t, J = 7.4 Hz, 2H), 7.4 (t, J = 7.4 Hz, 2H), 7.2 – 7.2 (m, 1H), 
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7.1 (t, J = 8.0 Hz, 1H). 13C{H} NMR (75 MHz, CDCl3) δ 164.9, 138.2, 133.4, 131.1, 129.3, 127.8, 

126.5, 126.0, 122.2, 121.6, 117.7.  

Compound characterization is in accordance with previous reports.12 

 

 
N-(4-Methoxyphenyl)benzamide (3ag); The compound was prepared as described in the general 

procedure (green solid, mass = 190 mg, 83% yield); 1H NMR (400 MHz, CDCl3) δ 7.9 (d, J = 7.0 

Hz, 2H), 7.8 (s, 1H), 7.6 – 7.5 (m, 3H), 7.5 (t, J = 7.3 Hz, 2H), 6.9 (d, J = 9.0 Hz, 2H), 3.8 (s, 3H). 

13C{H} NMR (101 MHz, CDCl3) δ 165.5, 156.5, 135.0, 131.6, 130.9, 128.6, 126.9, 122.0, 114.2, 

55.4. 

 Compound characterization is in accordance with previous reports.7  

 

 
4-amino-5-chloro-N-(2-(diethylamino)ethyl)-2-methoxybenzamide (3mh); The compound 

was prepared as described in the general procedure (brown solid, mass = 203mg, 68% yield); 1H 

NMR (300 MHz, CDCl3) δ 8.1 (s, 1H), 8.0 (s, 1H), 6.2 (s, 1H), 4.3 (s, 2H), 3.8 (s, 3H), 2.6 (dq, J 

= 14.1, 6.3 Hz, 6H), 1.0 (t, J = 7.1 Hz, 6H). 13C {H} NMR (75 MHz, CDCl3) δ 164.4, 157.6, 146.5, 

133.0, 111.5, 108.9, 97.9, 55.9, 51.6, 46.8, 37.4, 11.9. 

Compound characterization is in accordance with previous reports.1 

 

 
N-Benzylformamide (5aa); The compound was prepared as described in the general procedure 

(white solid, mass = 133 mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 8.20 (s, 1H), 7.35 – 7.23 

(m, 5H), 6.18 (s, 1H), 4.44 (d, J = 5.9 Hz, 2H). 13C{H} NMR (101 MHz, CDCl3) δ 161.0, 137.5, 

128.7, 127.7, 127.6, 42.0.  

Compound characterization is in accordance with previous reports.13 

 

 
N-benzylacetamide (5ba); The compound was prepared as described in the general procedure 

(white solid, mass = 148 mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.23 (m, 5H), 5.83 

(s, 1H), 4.42 (d, J = 5.7 Hz, 2H), 2.01 (s, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 169.8, 138.1, 

128.6, 127.8, 127.5, 43.7, 23.2. 

 Compound characterization is in accordance with previous reports.1 
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N-benzyl-2,2-dichloroacetamide (5ca); The compound was prepared as described in the general 

procedure (white solid, mass = 185 mg, 85% yield); 1H NMR (400 MHz, CDCl3) δ 7.4 – 7.3 (m, 

5H), 7.0 (s, 1H), 6.0 (s, 1H), 4.5 (d, J = 5.8 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 164.1, 136.7, 

128.8, 127.9, 127.6, 66.3, 44.1. 13C{H} NMR (101 MHz, CDCl3) δ 164.1, 136.7, 128.8, 127.9, 

127.6, 66.3, 44.1.  

Compound characterization is in accordance with previous reports.14  

 

 
N-benzyl-2,2,2-trifluoroacetamide (5da); The compound was prepared as described in the 

general procedure (pale solid, mass = 114 mg, 56% yield); 1H NMR (400 MHz, CDCl3) δ 7.4 – 

7.2 (m, 5H), 6.8 (s, 1H), 4.5 (d, J = 5.8 Hz, 2H). 13C{H} NMR (101 MHz, CDCl3) δ 157.2(q, J C-

F = 36.5 Hz, 1C), 156.9, 135.8, 128.9, 128.21, 128.17, 127.9, 115.8 (q, JC-F = 286.8 Hz, 1C)120.1, 

117.2, 114.4, 43.8. 19F NMR (376 MHz, CDCl3) δ -77.3.  

Compound characterization is in accordance with previous reports.13    

 

 
N-benzyl-2-cyanoacetamide (5ea); The compound was prepared as described in the general 

procedure (white solid, mass = 151 mg, 87% yield); 1H NMR (300 MHz, CDCl3) δ 7.3 – 7.2 (m, 

5H), 6.5 (s, 1H), 4.4 (s, 2H), 3.3 (s, 2H). 13C{H} NMR (75 MHz, CDCl3) δ 159.8, 135.8, 127.9, 

127.01, 126.9, 113.6, 43.4, 24.8.  

Compound characterization is in accordance with previous reports.15 

 

 
N-Benzyl-3,3,3-trifluoropropanamide (5fa); The compound was prepared as described in the 

general procedure (white solid, mass = 210 mg, 97% yield); 1H NMR (400 MHz, CDCl3) δ 7.4 – 

7.3 (m, 5H), 6.2 (s, 1H), 4.5 (d, J = 4.3 Hz, 2H), 3.1 (q, J = 10.0 Hz, 2H). 13C{H} NMR (101 

MHz, CDCl3) δ 162.4, 137.2, 128.7, 127.7, 125.3, 43.9, 41.6 (q, JC-F = 29.4 Hz, 1C), 19F NMR 

(376 MHz, CDCl3) δ -64.4 (t, JC-F = 10.6 Hz, 1C)..  

Compound characterization is in accordance with previous reports.16, 17  
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N-benzylhexanamide (5ga); The compound was prepared as described in the general procedure 

(yellow solid, mass = 203mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.36 – 7.22 (m, 5H), 

5.90 (s, 1H), 4.41 (d, J = 5.8 Hz, 2H), 2.19 (t, J = 7.6 Hz, 2H), 1.65 (q, J = 7.4 Hz, 2H), 1.36 – 

1.25 (m, 4H), 0.94 – 0.84 (m, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 172.9, 138.4, 128.6, 127.7, 

127.3, 43.4, 36.6, 31.4, 25.4, 22.3, 13.8.  

Compound characterization is in accordance with previous reports.1 

 

 
N-benzylcyclohexanecarboxamide (5ha); The compound was prepared as described in the 

general procedure (yellow solid, mass = 214mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.37 

– 7.23 (m, 5H), 5.72 (s, 1H), 4.43 (d, J = 5.7 Hz, 2H), 2.11 (tt, J = 11.8, 3.5 Hz, 1H), 1.93 – 1.85 

(m, 2H), 1.84 – 1.74 (m, 2H), 1.70 – 1.63 (m, 1H), 1.46 (qd, J = 12.1, 3.2 Hz, 2H), 1.34 – 1.14 (m, 

3H). 13C{H} NMR (101 MHz, CDCl3) δ 175.8, 138.5, 128.6, 127.6, 127.3, 45.5, 43.3, 29.6, 25.6. 

Compound characterization is in accordance with previous reports.1 

 

 
(3r,5r,7r)-N-benzyladamantane-1-carboxamide (5ia); The compound was prepared as 

described in the general procedure (white solid, mass = 223 mg, 83% yield); 1H NMR (400 MHz, 

CDCl3) δ 7.37 – 7.29 (m, 2H), 7.31 – 7.22 (m, 3H), 5.86 (s, 1H), 4.44 (d, J = 5.6 Hz, 2H), 2.04 (s, 

3H), 1.89 (d, J = 3.2 Hz, 6H), 1.78 – 1.67 (m, 6H). 13C{H} NMR (101 MHz, CDCl3) δ 177.7, 

138.6, 128.6, 127.6, 127.3, 43.2, 40.6, 39.2, 36.4, 28.0.  

Compound characterization is in accordance with previous reports.14  

 

 

N-benzyl-2-phenylacetamide (5ja); The compound was prepared as described in the general 

procedure (white solid, mass = 211 mg, 94% yield); 1H NMR (400 MHz, CDCl3) δ 7.39 – 7.22 

(m, 8H), 7.21 – 7.14 (m, 2H), 5.73 (s, 1H), 4.41 (d, J = 5.8 Hz, 2H), 3.62 (s, 2H). 13C{H} NMR 

(101 MHz, CDCl3) δ 170.7, 138.0, 134.7, 129.4, 129.0, 128.6, 127.4, 127.3, 43.8, 43.5. Compound 

characterization is in accordance with previous reports.1 
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N-benzyl-2-(naphthalen-1-yl)acetamide (5ka); The compound was prepared as described in the 

general procedure (white solid, mass = 272 mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 8.04 – 

7.97 (m, 1H), 7.88 (dd, J = 7.0, 2.5 Hz, 1H), 7.82 (dd, J = 7.8, 2.6 Hz, 1H), 7.60 – 7.48 (m, 2H), 

7.48 – 7.39 (m, 2H), 7.18 (dd, J = 5.1, 1.9 Hz, 3H), 7.00 (dd, J = 7.0, 2.6 Hz, 2H), 5.59 (s, 1H), 

4.35 (d, J = 5.9 Hz, 2H), 4.09 (s, 2H). 13C{H} NMR (101 MHz, CDCl3) δ 170.7, 138.0, 133.9, 

132.0, 130.9, 128.7, 128.5, 128.4, 128.3, 127.1, 126.7, 126.2, 125.5, 123.8, 43.3, 41.8. Compound 

characterization is in accordance with previous reports.1 

 

 
N-benzyl-2-(4-isobutylphenyl)propenamide (5la); The compound was prepared as described in 

the general procedure (white solid, mass = 290 mg, 98% yield); 1H NMR (400 MHz, CDCl3) δ 7.3 

– 7.2 (m, 5H), 7.1 – 7.1 (m, 4H), 4.4 (s, 2H), 3.6 (q, J = 7.2 Hz, 1H), 2.5 (d, J = 7.2 Hz, 2H), 1.9 

(dq, J = 13.8, 6.8 Hz, 1H), 1.5 (d, J = 7.2 Hz, 3H), 0.9 (d, J = 6.6 Hz, 6H). 13C{H} NMR (101 

MHz, CDCl3) δ 174.2, 140.6, 138.5, 138.3, 129.5, 128.5, 127.3, 127.2, 46.6, 44.9, 43.2, 30.1, 22.3, 

18.4.  

Compound characterization is in accordance with previous reports.1 

 

 
N-benzyl-2-hydroxy-2-phenylacetamide (5ma); The compound was prepared as described in the 

general procedure (orange solid, mass = 156 mg, 65% yield); 1H NMR (400 MHz, CDCl3) δ 7.41 

– 7.25 (m, 8H), 7.20 – 7.14 (m, 2H), 6.56 (s, 1H), 5.04 (s, 1H), 4.42 (t, J = 6.0 Hz, 2H). 13C{H} 

NMR (101 MHz, CDCl3) δ 172.0, 139.3, 137.6, 128.8, 128.6, 128.6, 127.5, 126.7, 74.1, 43.4.  

Compound characterization is in accordance with previous reports.18 

 

 
N-benzyl-2-phenoxyacetamide (5na); The compound was prepared as described in the general 

procedure (yellow solid, mass = 239 mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.26 

(m, 7H), 7.02– 7.00 (m, 1H), 6.91 (dd, J = 8.8, 1.1 Hz, 2H), 4.56 (d, J = 1.8 Hz, 2H), 4.55 (s, 2H). 

13C{H} NMR (101 MHz, CDCl3) δ 168.1, 157.0, 137.7, 129.7, 128.7, 127.6, 127.5, 122.1, 114.6, 

67.25, 42.88.  

Compound characterization is in accordance with previous reports.1 
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N-benzylpentadecanamide (5oa); The compound was prepared as described in the general 

procedure (white solid, mass = 310 mg, 93% yield); 1H NMR (300 MHz, CDCl3) δ 7.3 – 7.2 (m, 

5H), 5.7 (s, 1H), 4.4 (d, J = 5.7 Hz, 2H), 2.2 – 2.1 (m, 2H), 1.6 (p, J = 7.4 Hz, 2H), 1.2 (s, 22H), 

0.81 (t, J = 7.5 Hz, 3H). 13C{H} NMR (75 MHz, CDCl3) δ 171.9, 137.4, 127.7, 126.8, 126.5, 42.6, 

35.8, 30.9, 28.6, 28.5, 28.3, 24.8, 21.7, 13.1.  

Compound characterization is in accordance with previous reports.19 

 

 
N-benzyl-10-undecenamide (5pa); The compound was prepared as described in the general 

procedure (white solid, mass = 236 mg, 86% yield); 1H NMR (300 MHz, CDCl3) δ 7.4 – 7.2 (m, 

5H), 5.9 – 5.7 (m, 1H), 5.0 – 4.9 (m, 2H), 4.4 (s, 2H), 3.5 (s, 1H), 2.2 (t, J = 7.6 Hz, 2H), 2.0 (q, J 

= 6.4 Hz, 2H), 1.6 (q, J = 7.3 Hz, 2H), 1.3 (s, 10H). 13C{H} NMR (75 MHz, CDCl3) δ 173.0, 

139.2, 138.4, 128.7, 127.8, 127.5, 114.2 43.4, 36.8, 33.8, 29.3, 29.1, 28.9, 25.8. 

 Compound characterization is in accordance with previous reports.1 

 

 
N-benzylundec-10-ynamide (5qa); The compound was prepared as described in the general 

procedure (white solid, mass = 255mg, 94% yield); 1H NMR (300 MHz, CDCl3) δ 7.2 – 7.2 (m, 

5H), 4.4 (s, 2H), 2.1 (dt, J = 9.6, 7.2 Hz, 4H), 1.9 (t, J = 2.6 Hz, 1H), 1.6 (t, J = 7.5 Hz, 2H), 1.4 

(q, J = 7.2 Hz, 2H), 1.2 (s, 8H). 13C{H} NMR (75 MHz, CDCl3) δ 171.8, 137.4, 127.7, 126.8, 

126.5, 83.7, 76.4, 76.2, 76.0, 75.6, 67.1, 42.4, 35.7, 28.2, 27.9, 27.6, 27.4, 24.7, 17.3.  

Compound characterization is in accordance with previous reports.20 

 

 
ethyl 6-(benzylamino)-6-oxohexanoate (5ra); The compound was prepared as described in the 

general procedure (pale solid, mass = 229 mg, 88% yield); 1H NMR (300 MHz, CDCl3) δ 7.3 – 

7.1 (m, 5H), 6.2 (s, 1H), 4.3 (d, J = 5.8 Hz, 2H), 4.0 (q, J = 7.1 Hz, 2H), 2.3 – 2.2 (m, 2H), 2.2 – 

2.1 (m, 2H), 1.6 – 1.5 (m, 4H), 1.2 (t, J = 7.1 Hz, 3H). 13C{H} NMR (75 MHz, CDCl3) δ 172.5, 

171.5, 137.4, 127.6, 126.7, 126.4, 59.3, 42.5, 35.1, 32.9, 24.1, 23.4, 13.2. HRMS (ESI) m/z: 

[M+H] calculated for C15H22NO3
+: 264.1599, found 264.1594. 
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N-Hexanoylmorpholine (5gd); The compound was prepared as described in the general 

procedure (yellow oil, mass = 168 mg, 91% yield); 1H NMR (400 MHz, CDCl3) δ 3.65 (t, J = 4.8 

Hz, 4H), 3.63 – 3.56 (m, 2H), 3.48 – 3.41 (m, 2H), 2.28 (t, J=3.6, 2H), 1.63 (q, J = 7.7 Hz, 2H), 

1.36 – 1.28 (m, 4H), 0.89 (t, J = 3.5 Hz, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 171.8, 66.9, 66.6, 

46.0, 41.8, 33.0, 31.5, 24.8, 22.4, 13.8. 

 Compound characterization is in accordance with previous reports.21 

 

 
1-Morpholino-2-phenylethan-1-one (5jd); The compound was prepared as described in the 

general procedure (white soild, mass = 201 mg, 98% yield); 1H NMR (400 MHz, CDCl3) δ 7.31 

(t, J = 7.2 Hz, 2H), 7.28 – 7.19 (m, 3H), 3.72 (s, 2H), 3.63 (s, 4H), 3.50 – 3.43 (m, 2H), 3.45 – 

3.37 (m, 2H). 13C{H} NMR (101 MHz, CDCl3) δ 169.5, 134.7, 128.7, 128.4, 126.8, 66.7, 66.3, 

46.4, 42.0, 40.7.  

Compound characterization is in accordance with previous reports.14  

 

 
N-benzyl-N-methyl-2-phenylacetamide (5ji); The compound was prepared as described in the 

general procedure (pale oil, mass = 69 mg, 29% yield); 1H NMR (300 MHz, CDCl3, mixture of 

two rotamers 1.4/1) δ (Major rotamer) 7.3 – 7.0 (m, 10H), 4.53 (s, 2H), 3.7 (s, 2H), 3.7 (s, 0H), 

2.81 (s, 3H). (Minor rotamer) 7.3 – 7.0 (m, 10H), 4.44 (s, 2H), 3.67 (s, 2H), 2.87 (s, 3H). 13C NMR 

{H} (75 MHz, CDCl3) δ 170.4, 170.1, 136.3, 135.5, 134.1, 133.9, 127.9, 127.80, 127.76, 127.7, 

127.5, 127.0, 126.6, 126.3, 125.80, 125.75, 125.4, 52.6, 49.9, 40.2, 39.8, 34.2, 33.0. 

Compound characterization is in accordance with previous reports. 
 

 

 
N-phenylpentadecanamide (5oe); The compound was prepared as described in the general 

procedure (white solid, mass = 188 mg, 60% yield); 1H NMR (300 MHz, CDCl3) δ 7.4 (d, J = 7.5 

Hz, 2H), 7.3 – 7.2 (m, 2H), 7.0 (t, J = 7.4 Hz, 1H), 2.3 (t, J = 7.5 Hz, 2H), 1.7 – 1.6 (m, 2H), 1.2 

(s, 22H), 0.80 (t, J = 7.5 Hz, 3H). 13C{H} NMR (75 MHz, CDCl3) δ 170.5, 137.0, 127.9, 123.1, 

118.7, 36.8, 30.9, 28.6, 28.6, 28.5, 28.4, 28.3, 24.6, 21.7, 13.1.  

Compound characterization is in accordance with previous reports.19 
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N-Phenylhexanamide (5ge); The compound was prepared as described in the general procedure 

(yellow solid, mass = 149 mg, 78% yield); 1H NMR (400 MHz, CDCl3) δ 7.52 (d, J = 8.5 Hz, 2H), 

7.30 (t, J = 8.0 Hz, 2H), 7.09 (t, J = 7.4 Hz, 1H), 2.34 (t, J = 7.6 Hz, 2H), 1.73 (q, J = 7.6 Hz, 2H), 

1.38 – 1.31 (m, 4H), 0.91 (t, J = 3.5 Hz, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 171.4, 137.92, 

128.9, 124.0, 119.7, 37.7, 31.3, 25.2, 22.3, 13.8.  

Compound characterization is in accordance with previous reports.21 

 

 
3,3,3-Trifluoro-N-phenylpropanamide (5fe); The compound was prepared as described in the 

general procedure (white solid, mass = 196 mg, 97% yield); 1H NMR (400 MHz, CDCl3) δ 7.6 

(s, 1H), 7.5 (d, J = 7.2 Hz, 2H), 7.3 (t, J = 7.8 Hz, 2H), 7.2 (t, J = 7.4 Hz, 1H), 3.2 (q, J = 10.4 

Hz, 2H). 13C{H} NMR (101 MHz, CDCl3) δ 160.8, 136.7, 129.0, 125.3, 120.4, 42.5 (q, JC-F = 

29.3 Hz, 1C). 19F NMR (376 MHz, CDCl3) δ -64.4 (t, JC-F = 10.4 Hz)..  

Compound characterization is in accordance with previous reports.16  

 

 
2, N-diphenylacetamide (5je); The compound was prepared as described in the general procedure 

(white solid, mass = 173 mg, 82% yield); 1H NMR (400 MHz, CDCl3) δ 7.45-7.37 (m, 4H), 7.36-

7.31(m, 3H), 7.32 – 7.23 (m, 2H), 7.17 (s, 1H), 7.08 (t, J = 7.2 Hz, 1H), 3.73 (s, 2H). 13C{H} NMR 

(101 MHz, CDCl3) δ 169.0, 137.5, 134.3, 129.5, 129.2, 128.9, 127.6, 124.4, 119.7, 44.8.  

Compound characterization is in accordance with previous reports.18  

 

 
N-(3-bromophenyl)-2-phenylacetamide (5jf); The compound was prepared as described in the 

general procedure (gray solid, mass = 274mg, 94% yield); 1H NMR (300 MHz, CDCl3) δ 7.6 (s, 

1H), 7.6 (t, J = 2.1 Hz, 1H), 7.3 – 7.2 (m, 6H), 7.1 (d, J = 8.5 Hz, 1H), 7.0 (t, J = 8.0 Hz, 1H), 3.6 

(s, 2H). 13C{H} NMR (75 MHz, CDCl3) δ 168.6, 137.9, 133.1, 129.2, 128.4, 128.1, 126.6, 126.3, 

121.8, 121.4, 117.4, 43.5.  

Compound characterization is in accordance with previous reports.22 

 

 
N-(4-Methoxy-phenyl)-2-phenyl-acetamide (5jg); The compound was prepared as described in 

the general procedure (white solid, mass = 239 mg, 99% yield); 1H NMR (400 MHz, CDCl3) δ 7.4 

– 7.4 (m, 2H), 7.4 – 7.3 (m, 5H), 7.1 (s, 1H), 6.8 (d, J = 9.1 Hz, 2H), 3.8 (s, 3H), 3.7 (s, 2H). 

13C{H} NMR (101 MHz, CDCl3) δ 168.9, 156.4, 134.5, 130.6, 129.4, 129.1, 127.5, 121.7, 114.0, 

55.4, 44.6.  

Compound characterization is in accordance with previous reports.22 



S16 
 

 

 
2-Phenyl-N-((R)-1-phenylethyl)acetamide (5jj); The compound was prepared as described in 

the general procedure (yellow solid, mass = 36 mg, 57% yield); 1H NMR (300 MHz, CDCl3) δ 7.3 

– 7.1 (m, 10H), 5.5 (s, 1H), 5.1 – 5.0 (p, J = 6.9 Hz, 1H), 3.5 (s, 2H), 1.3 (d, J = 6.9 Hz, 3H). 13C 

NMR {H} (75 MHz, CDCl3) δ 169.0, 142.0, 133.9, 128.4, 128.0, 127.6, 126.3, 126.3, 124.9, 47.7, 

42.9, 20.8. [α]D +3.4 (c = 1.0, CHCl3). 

Compound characterization is in accordance with previous reports.23 
 

 
(9H-fluoren-9-yl)methyl (2-(benzylamino)-2-oxoethyl)carbamate (7aa); The compound was 

prepared as described in the general procedure (white solid, mass = 241 mg, 62% yield); 1H NMR 

(300 MHz, CDCl3) δ 7.7 (d, J = 7.2 Hz, 2H), 7.5 (d, J = 7.4 Hz, 2H), 7.3 (t, J = 7.3 Hz, 2H), 7.3 – 

7.1 (m, 8H), 6.3 (s, 1H), 5.5 (s, 1H), 4.3 (dd, J = 11.4, 6.3 Hz, 4H), 4.1 (t, J = 6.9 Hz, 1H), 3.8 (d, 

J = 5.6 Hz, 2H). 13C{H} NMR (75 MHz, CDCl3) δ 167.7, 155.6, 142.6, 140.3, 136.6, 127.7, 

126.75, 126.68, 126.6, 126.1, 124.0, 119.0, 66.1, 46.0, 43.5, 42.5.  

Compound characterization is in accordance with previous reports.24 

 

 
tert-butyl (2-(benzylamino)-2-oxoethyl)carbamate (7ba); The compound was prepared as 

described in the general procedure (yellow solid, mass = 231 mg, 88% yield); 1H NMR (300 MHz, 

CDCl3) δ 7.2 – 7.1 (m, 5H), 6.9 (s, 1H), 5.5 (t, J = 5.8 Hz, 1H), 4.3 (d, J = 5.8 Hz, 2H), 3.7 (d, J = 

5.7 Hz, 2H), 1.3 (s, 9H). 13C{H} NMR (75 MHz, CDCl3) δ 168.6, 155.2, 137.0, 127.6, 126.6, 

126.4, 79.1, 43.3, 42.3, 27.2.  

Compound characterization is in accordance with previous reports.1 

 

 
ethyl (((9H-fluoren-9-yl)methoxy)carbonyl)glycyl-L-phenylalaninate (7ak); The compound 

was prepared as described in the general procedure (yellow solid, mass = 470 mg, 99% yield); 1H 

NMR (400 MHz, CDCl3) δ 7.8 (d, J = 7.6 Hz, 2H), 7.6 (d, J = 7.6 Hz, 2H), 7.4 (t, J = 7.4 Hz, 2H), 

7.3 (t, J = 7.5 Hz, 2H), 7.2 (dd, J = 14.0, 7.2 Hz, 3H), 7.1 (d, J = 7.2 Hz, 2H), 6.8 (s, 1H), 5.8 (t, J 

= 5.7 Hz, 1H), 4.9 – 4.8 (m, 1H), 4.4 (d, J = 7.6 Hz, 2H), 4.2 (t, J = 7.2 Hz, 1H), 4.1 (q, J = 7.2 

Hz, 2H), 3.9 (t, J = 5.7 Hz, 2H), 3.2 – 3.0 (m, 2H), 1.3 – 1.2 (m, 3H). 13C{H} NMR (101 MHz, 
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CDCl3) δ 171.3, 168.7, 156.5, 143.7, 141.2, 135.7, 129.2, 128.4, 127.7, 127.0, 125.0, 119.9, 67.2, 

61.5, 53.2, 47.0, 44.3, 37.84, 14.0. 

 Compound characterization is in accordance with previous reports.25 

 

 
ethyl (tert-butoxycarbonyl)glycyl-L-phenylalaninate (7bk); The compound was prepared as 

described in the general procedure (yellow oil, mass = 348 mg, 99% yield); 1H NMR (300 MHz, 

CDCl3) δ 7.2 – 7.1 (m, 3H), 7.1 – 7.0 (m, 2H), 6.8 (s, 1H), 5.4 (t, J = 5.9 Hz, 1H), 4.8 (q, J = 6.1 

Hz, 1H), 4.0 (q, J = 7.2 Hz, 2H), 3.8 – 3.6 (m, 2H), 3.0 (dd, J = 6.1, 3.0 Hz, 2H), 1.4 (s, 9H), 1.1 

(t, J = 7.1 Hz, 3H). 13C{H} NMR (75 MHz, CDCl3) δ 170.40, 168.4, 155.0, 134.8, 128.3, 127.5, 

126.0, 79.0, 60.5, 52.2, 43.1, 36.9, 27.3, 13.0.  

Compound characterization is in accordance with previous reports.26 

 

 
Boc-gly-gly-L-phenylalaninate (7ck); The compound was prepared as described in the general 

procedure (yellow solid, mass = 256 mg, 63% yield); 1H NMR (400 MHz, CDCl3) δ 7.3 – 7.2 (m, 

3H), 7.1 (d, J = 6.6 Hz, 2H), 5.5 (s, 1H), 4.8 (q, J = 6.4 Hz, 1H), 4.1 (q, J = 7.1 Hz, 2H), 4.0 – 3.8 

(m, 2H), 3.8 (d, J = 5.7 Hz, 2H), 3.1 (qd, J = 13.9, 6.5 Hz, 2H), 1.4 (s, 9H), 1.2 (t, J = 7.1 Hz, 3H). 

13C{H} NMR (101 MHz, CDCl3) δ 171.4, 170.1, 168.6, 156.0, 135.8, 129.2, 128.4, 127.0, 80.0, 

61.4, 53.4, 44.0, 42.7, 37.8, 28.2, 13.9. HRMS (ESI) m/z: [M+H] calculated for C20H30N3O6
+: 

408.2134, found 408..21282128. 
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NMR spectra of secondary and tertiary amides 

 

 
1H NMR (400 MHz, CDCl3) N-benzylbenzamide (3aa)  

13C{H} NMR (101 MHz, CDCl3) N-benzylbenzamide (3aa)  
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1H NMR (400 MHz, CDCl3) N‐benzyl‐2‐iodobenzamide (3ba)  

 
13C{H} NMR (101 MHz, CDCl3) N‐benzyl‐2‐iodobenzamide (3ba)  
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1H NMR (400 MHz, CDCl3) N-benzyl-3-fluorobenzamide (3ca)  

 

 
13C{H} NMR (101 MHz, CDCl3) N-benzyl-3-fluorobenzamide (3ca) 
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19F NMR (376 MHz, CDCl3) N-benzyl-3-fluorobenzamide (3ca) 

  
1H NMR (400 MHz, CDCl3) N-benzyl-4-iodobenzamide (3da)  
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-4-iodobenzamide (3da) 

 
1H NMR (400 MHz, CDCl3) N-benzyl-4-(trifluoromethyl)benzamide (3ea)  
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-4-(trifluoromethyl)benzamide (3ea) 

 
19F NMR (376 MHz, CDCl3) N-benzyl-4-(trifluoromethyl)benzamide (3ea) 
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1H NMR (400 MHz, CDCl3) N-Benzyl-2-methylbenzamide (3fa)  

 

 
13C{H} NMR (101 MHz, CDCl3) N-Benzyl-2-methylbenzamide (3fa)  
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1H NMR (400 MHz, CDCl3) N-benzyl-2-methoxybenzamide (3ga) 

13C{H} NMR (101 MHz, CDCl3) N-benzyl-2-methoxybenzamide (3ga)  
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1H NMR (400 MHz, CDCl3) N-Benzyl-3-methoxybenzamide (3ha)  

 

 
13C{H} NMR (101 MHz, CDCl3) N-Benzyl-3-methoxybenzamide (3ha) 
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1H NMR (400 MHz, CDCl3) N-benzyl-4-methylbenzamide (3ia) 

 
13C{H} NMR (101 MHz, CDCl3) N-benzyl-4-methylbenzamide (3ia) 
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1H NMR (400 MHz, CDCl3) N-benzyl-4-methoxybenzamide (3ja)  

13C{H} NMR (101 MHz, CDCl3) N-benzyl-4-methoxybenzamide (3ja)  
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1H NMR (400 MHz, CDCl3) N-benzylcinnamamide (3ka)  

13C{H} NMR (101 MHz, CDCl3) N-benzylcinnamamide (3ka)  
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1H NMR (300 MHz, CDCl3) N-benzylnicotinamide (3la)  

  
13C{H} NMR (75 MHz, CDCl3) N-benzylnicotinamide (3la) 
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1H NMR (300 MHz, CDCl3) N-(pyridin-2-ylmethyl)benzamide(3ab)  

 
 13C{H} NMR (75 MHz, CDCl3) N-(pyridin-2-ylmethyl)benzamide(3ab) 
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1H NMR (400 MHz, CDCl3) N-cyclohexylbenzamide (3ac) 

  
13C{H} NMR (101 MHz, CDCl3) N-cyclohexylbenzamide (3ac)  
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1H NMR (400 MHz, CDCl3) N-Benzoylmorpholine (3ad)  

 

 

  
13C{H} NMR (101 MHz, CDCl3) N-Benzoylmorpholine (3ad)  
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1H NMR (400 MHz, CDCl3) N-(3-Fluorobenzoyl)morpholine (3cd) 

 

  
13C {H}NMR (75 MHz, CDCl3)  N-(3-Fluorobenzoyl)morpholine (3cd)  
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19F NMR (376 MHz, CDCl3) N-(3-Fluorobenzoyl)morpholine (3cd) 

  
1H NMR (300 MHz, CDCl3)  N-(4-Trifluoromethylbenzoyl)morpholine (3ed)  
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13C {H} NMR (75 MHz, CDCl3) N-(4-Trifluoromethylbenzoyl)morpholine (3ed)  

 

19F NMR (376 MHz, CDCl3) N-(4-Trifluoromethylbenzoyl)morpholine (3ed) 
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1H NMR (400 MHz, CDCl3) N-(2-Methoxybenzoyl)morpholine (3gd) 

 
13C{H} NMR (101 MHz, CDCl3) N-(2-Methoxybenzoyl)morpholine (3gd) 
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1H NMR (400 MHz, CDCl3) N-(3-Methoxybenzoyl)morpholine (3hd)  

 
 13C{H} NMR (101 MHz, CDCl3) N-(3-Methoxybenzoyl)morpholine (3hd) 
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1H NMR (400 MHz, CDCl3) N-(4-Methoxybenzoyl)morpholine (3jd) 

 

 
13C{H} NMR (101 MHz, CDCl3) N-(4-Methoxybenzoyl)morpholine (3jd)  
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1H NMR (400 MHz, CDCl3) N-phenylbenzamide (3ae)  

 

 
13C{H} NMR (101 MHz, CDCl3) N-phenylbenzamide (3ae) 



S43 
 

 
1H NMR (400 MHz, CDCl3) 3-Fluoro-N-phenylbenzamide (3ce) 

 
13C{H} NMR (101 MHz, CDCl3) 3-Fluoro-N-phenylbenzamide (3ce) 
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19F NMR (376 MHz, CDCl3) 3-Fluoro-N-phenylbenzamide (3ce)  

 

 
1H NMR (400 MHz, CDCl3) 4-Methoxy-N-phenylbenzamide (3je)  



S45 
 

 
13C{H} NMR (101 MHz, CDCl3) 4-Methoxy-N-phenylbenzamide (3je) 

 
1H NMR (300 MHz, CDCl3) N-(3-bromophenyl)benzamide (3af) 
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13C{H} NMR (75 MHz, CDCl3) N-(3-bromophenyl)benzamide (3af) 

 

 

  
1H NMR (400 MHz, CDCl3) N-(4-Methoxyphenyl)benzamide (3ag) 
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13C{H} NMR (101 MHz, CDCl3) N-(4-Methoxyphenyl)benzamide (3ag) 

 
1H NMR (300 MHz, CDCl3) 4-amino-5-chloro-N-(2-(diethylamino)ethyl)-2-methoxybenzamide 

(3mh) 
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13C NMR {H} (75 MHz, CDCl3) 4-amino-5-chloro-N-(2-(diethylamino)ethyl)-2-

methoxybenzamide (3mh) 
 

 
1H NMR (400 MHz, CDCl3) N-Benzylformamide (5aa)  
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13C{H} NMR (101 MHz, CDCl3) N-Benzylformamide (5aa) 

1H NMR (400 MHz, CDCl3) N-benzylacetamide (5ba) 
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13C{H} NMR (101 MHz, CDCl3) N-benzylacetamide (5ba) 

 
 1H NMR (400 MHz, CDCl3) N-benzyl-2,2-dichloroacetamide (5ca)  
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-2,2-dichloroacetamide (5ca) 

  
  

  
1H NMR (400 MHz, CDCl3) N-benzyl-2,2,2-trifluoroacetamide (5da) 
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-2,2,2-trifluoroacetamide (5da) 

 

  
19F NMR (376 MHz, CDCl3) N-benzyl-2,2,2-trifluoroacetamide (5da) 
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1H NMR (300 MHz, CDCl3) N-benzyl-2-cyanoacetamide (5ea) 

 

  
13C{H} NMR (75 MHz, CDCl3) N-benzyl-2-cyanoacetamide (5ea)  
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1H NMR (400 MHz, CDCl3) N-Benzyl-3,3,3-trifluoropropanamide(5fa) 

 
13C{H} NMR (101 MHz, CDCl3) N-Benzyl-3,3,3-trifluoropropanamide(5fa) 



S55 
 

 
19F NMR (376 MHz, CDCl3) N-Benzyl-3,3,3-trifluoropropanamide(5fa)  

 
 
 

1H NMR (400 MHz, CDCl3) N-benzylhexanamide (5ga)  
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13C{H} NMR (101 MHz, CDCl3) N-benzylhexanamide (5ga)  

 

 

1H NMR (400 MHz, CDCl3) N-benzylcyclohexanecarboxamide (5ha) 
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13C{H} NMR (101 MHz, CDCl3) N-benzylcyclohexanecarboxamide (5ha)  

 

 
1H NMR (400 MHz, CDCl3) (3r,5r,7r)-N-benzyladamantane-1-carboxamide (5ia)  
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13C{H} NMR (101 MHz, CDCl3) (3r,5r,7r)-N-benzyladamantane-1-carboxamide (5ia)  
 

1H NMR (400 MHz, CDCl3) N-benzyl-2-phenylacetamide (5ja)  
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-2-phenylacetamide (5ja) 
 

 

 

1H NMR (400 MHz, CDCl3) N-benzyl-2-(naphthalen-1-yl)acetamide (5ka)  
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-2-(naphthalen-1-yl)acetamide (5ka)  

  
1H NMR (400 MHz, CDCl3) N-benzyl-2-(4-isobutylphenyl)propenamide (5la) 
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 13C{H} NMR (101 MHz, CDCl3) N-benzyl-2-(4-isobutylphenyl)propenamide (5la) 

 
1H NMR (400 MHz, CDCl3) N-benzyl-2-hydroxy-2-phenylacetamide (5ma)  
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-2-hydroxy-2-phenylacetamide (5ma)  

1H NMR (400 MHz, CDCl3) N-benzyl-2-phenoxyacetamide (5na) 
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13C{H} NMR (101 MHz, CDCl3) N-benzyl-2-phenoxyacetamide (5na)  

 

  
1H NMR (300 MHz, CDCl3) N-benzylpentadecanamide (5oa)  
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13C{H} NMR (75 MHz, CDCl3) N-benzylpentadecanamide (5oa)  

 
 1H NMR (300 MHz, CDCl3) N-benzyl-10-undecenamide (5pa) 
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13C{H} NMR (75 MHz, CDCl3) N-benzyl-10-undecenamide (5pa) 

 
1H NMR (300 MHz, CDCl3) N-benzylundec-10-ynamide (5qa) 
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13C{H} NMR (75 MHz, CDCl3) N-benzylundec-10-ynamide (5qa) 

  
1H NMR (300 MHz, CDCl3) ethyl 6-(benzylamino)-6-oxohexanoate(5ra) 
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13C{H} NMR (75 MHz, CDCl3) ethyl 6-(benzylamino)-6-oxohexanoate (5ra)  

 
1H NMR (400 MHz, CDCl3) N-Hexanoylmorpholine (5gd)  
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13C{H} NMR (101 MHz, CDCl3) N-Hexanoylmorpholine (5gd) 

 

1H NMR (400 MHz, CDCl3) 1-Morpholino-2-phenylethan-1-one (5jd)  
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13C{H} NMR (101 MHz, CDCl3)  1-Morpholino-2-phenylethan-1-one (5jd)  

 
1H NMR (300 MHz, CDCl3) N-benzyl-N-methyl-2-phenylacetamide (5ji) 
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13C NMR {H} (75 MHz, CDCl3) N-benzyl-N-methyl-2-phenylacetamide (5ji)  

 

 
1H NMR (300 MHz, CDCl3) N-phenylpentadecanamide (5oe)  
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13C{H} NMR (75 MHz, CDCl3) N-phenylpentadecanamide (5oe)  

  
1H NMR (400 MHz, CDCl3) N-Phenylhexanamide (5ge)  
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13C{H} NMR (101 MHz, CDCl3) N-Phenylhexanamide (5ge) 

 
1H NMR (400 MHz, CDCl3) 3,3,3-Trifluoro-N-phenylpropanamide (5fe) 
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13C{H} NMR (101 MHz, CDCl3) 3,3,3-Trifluoro-N-phenylpropanamide (5fe) 

19F NMR (376 MHz, CDCl3) 3,3,3-Trifluoro-N-phenylpropanamide (5fe)  
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1H NMR (400 MHz, CDCl3) 2, N-diphenylacetamide (5je) 

 

13C{H} NMR (101 MHz, CDCl3) 2, N-diphenylacetamide (5je) 
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1H NMR (300 MHz, CDCl3) N-(3-bromophenyl)-2-phenylacetamide (5jf) 

  
13C{H} NMR (75 MHz, CDCl3) N-(3-bromophenyl)-2-phenylacetamide (5jf) 
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1H NMR (400 MHz, CDCl3) N-(4-Methoxy-phenyl)-2-phenyl-acetamide (5jg)  

  
13C{H} NMR (101 MHz, CDCl3) N-(4-Methoxy-phenyl)-2-phenyl-acetamide (5jg) 
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1H NMR (300 MHz, CDCl3) 2-Phenyl-N-((R)-1-phenylethyl)acetamide (5jj) 
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13C{H} NMR (101 MHz, CDCl3) 2-Phenyl-N-((R)-1-phenylethyl)acetamide (5jj)  

 
1H NMR (300 MHz, CDCl3) (9H-fluoren-9-yl)methyl (2-(benzylamino)-2-oxoethyl)carbamate 

(7aa)  
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13C{H} NMR (75 MHz, CDCl3) (9H-fluoren-9-yl)methyl (2-(benzylamino)-2-

oxoethyl)carbamate  (7aa) 

 

 
1H NMR (400 MHz, CDCl3) tert-butyl (2-(benzylamino)-2-oxoethyl)carbamate (7ba)  
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13C{H} NMR (101 MHz, CDCl3) tert-butyl (2-(benzylamino)-2-oxoethyl)carbamate (7ba)  

 

  
1H NMR (400 MHz, CDCl3) ethyl (((9H-fluoren-9-yl)methoxy)carbonyl)glycyl-L-

phenylalaninate (7ak)  
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 13C{H} NMR (101 MHz, CDCl3) ethyl (((9H-fluoren-9-yl)methoxy)carbonyl)glycyl-L-

phenylalaninate (7ak) 

 
 1H NMR (300 MHz, CDCl3) ethyl (tert-butoxycarbonyl)glycyl-L-phenylalaninate (7bk) 
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13C{H} NMR (75 MHz, CDCl3) ethyl (tert-butoxycarbonyl)glycyl-L-phenylalaninate (7bk)  

 

 
1H NMR (400 MHz, CDCl3) Boc-gly-gly-L-phenylalaninate (7ck)   
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13C{H} NMR (101 MHz, CDCl3) Boc-gly-gly-L-phenylalaninate (7ck) 


