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Competitive studies 

Preparation of benzyl phenylacetate 

A 25 ml round bottom flask was charged with phenylacetic acid (0.15g, 1.1 mmol, 1.1 equiv) and a 

magnetic stirring bar. Toluene was added (2 mL, 0.5 M solution with respect to alcohol) followed by 

the addition of benzyl alcohol (0.1 mL, 1 mmol) to the mixture. A condenser was affixed to the flask 

and the reaction mixture was then refluxed for 24 hours. After cooling to room temperature, the reaction 

mixture was transferred to a separatory funnel with DCM and washed with 1M HCL (1 x 10mL), sat. 

sodium bicarbonate (2 x 10 mL), and brine (1 x 10 mL). The organic layer was dried over anhydrous 

sodium sulfate, filtered, and concentrated under vacuum. 

Characterization of benzyl phenylacetate 

Benzyl phenylacetate 

 

99% Yield (0.223 g), White Solid. 

1H NMR (300 MHz, CDCl3): δ 7.61 – 7.28 (m, 10H), 5.23 (s, 2H), 3.76 (s, 2H). δ 8.60 (dd, J = 5.3, 3.0 Hz, 

2H), 7.93 (t, J = 7.7 Hz, 1H), 7.57 – 7.46 (m, 2H), 3.19 – 1.98 (m, 3H). 
13C {1H} NMR δ 170.6, 135.2, 133.3, 128.7, 127.9, 127.9, 127.6, 127.5, 126.5, 66.0, 40.8. 

 

NMR Spectra of benzyl phenylacetate 

 

 
1H NMR (300 MHz, Chloroform-d) Benzyl phenylacetate 

 

 
13C NMR (75 MHz, Chloroform-d) Benzyl phenylacetate 
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Procedure for competitive amidation/esterification reaction 

A 25 ml round bottom flask was charged with phenylacetic acid (0.749 g, 5.5 mmol, 1.1 equiv) and a 

magnetic stirring bar. Xylenes was added (5 mL, 1 M solution with respect to alcohol) followed by the 

addition of benzyl alcohol (0.52 mL, 5 mmol, 1 equiv), benzylamine (0.55 mL, 5 mmol, 1 equiv) , and 

borane-pyridine (0.023 g, 0.25 mmol, 0.05 equiv)  to the mixture. A condenser was affixed to the flask 

and the reaction mixture was then refluxed for 24 hours. After cooling to room temperature, the solvent 

was evaporated, and reaction mixture was analyzed by 1H NMR spectroscopy. 

Competitive NMR 

 
1H NMR (300 MHz, Chloroform-d) Crude reaction mixture from competitive reaction. 
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Characterization of borane-pyridine 

Borane-pyridine (1l); The compound was prepared as described in the procedure for the preparation of 

borane-pyridine; 1H NMR (300 MHz, CDCl3): δ 8.60 (dd, J = 5.3, 3.0 Hz, 2H), 7.93 (t, J = 7.7 Hz, 1H), 7.57 

– 7.46 (m, 2H), 3.19 – 1.98 (m, 3H). 13C{H} NMR (75 MHz, CDCl3): δ 147.5, 139.1, 125.4. 11B NMR (96 

MHz, CDCl3): δ -12.25 (q, 1J(11B, 1H) = 97.8 Hz). Characterization is in agreement with previous reports 

of this compound [1]. 

Characterization of product amides 

N-benzylbenzamide (4a); The compound was prepared as described in the general procedure (5 mol%, 

white solid, mass = 1.046 g, 99% yield; 10 mol%, white solid, mass = 1.042 g, 99% yield); 1H NMR (300 

MHz, CDCl3): δ 7.84 – 7.75 (m, 2H), 7.57 – 7.28 (m, 8H), 6.41 (s, 1H), 4.66 (d, J = 5.6 Hz, 2H). 13C {H} NMR 

(75 MHz, CDCl3) δ 167.4 (C=O), 138.2, 134.4, 131.6, 128.8, 128.6, 128.0, 127.7, 127.0, 44.2 (-CH2-). 

Characterization is in agreement with previous reports of this compound [2]. 

N-cyclohexylbenzamide (4b); The compound was prepared as described in the general procedure (5 

mol%, pink solid, mass = 0.696 g, 69% yield; 10 mol%, pink solid, mass = 0.653 g, 65% yield); 1H NMR 

(300 MHz, CDCl3) δ 7.78 – 7.71 (m, 2H), 7.52 – 7.37 (m, 3H), 5.97 (s, 1H), 3.98 (dddd, J = 14.6, 10.5, 8.0, 

3.9 Hz, 1H), 2.03 (dt, J = 12.2, 3.9 Hz, 2H), 1.82 – 1.60 (m, 3H), 1.52 – 1.35 (m, 2H), 1.32 – 1.15 (m, 3H). 
13C{H} NMR (75 MHz, CDCl3) δ 166.6 (C=O), 135.1, 131.3, 128.5, 126.8, 48.7 (-NCH-), 33.3, 25.6, 24.9. 

Characterization is in agreement with previous reports of this compound [2]. 

N-hexylbenzamide (4c); The compound was prepared as described in the general procedure (5 mol%, 

white solid, mass = 1.016 g, 99% yield; 10 mol%, pale yellow liquid, mass = 0.830 g, 81% yield); 1H NMR 

(300 MHz, CDCl3): δ 7.80 – 7.71 (m, 2H), 7.51 – 7.43 (m, 1H), 7.43 – 7.34 (m, 2H), 6.39 (s, 1H), 3.49 – 3.34 

(m, 2H), 1.59 (tt, J = 8.3, 6.7 Hz, 2H), 1.40 – 1.23 (m, 6H), 0.88 (t, J = 6.6 Hz, 3H).  13C{H} NMR (75 MHz, 

CDCl3): δ 167.6 (C=O), 134.9, 131.3, 128.5, 126.9, 40.1 (-NCH2-), 31.5, 29.6, 26.7, 22.6, 14.1 (-CH3). 

Characterization is in agreement with previous reports of this compound [2]. 

Morpholino(phenyl)methanone (4d); The compound was prepared as described in the general procedure 

(10 mol%, brown solid, mass = 0.806 g, 84% yield); 1H NMR (300 MHz, CDCl3): 1H NMR (300 MHz, 

Chloroform-d) δ 7.36 (s, 5H), 3.84 – 3.55 (m, 6H), 3.42 (s, 2H). 13C{H} NMR (75 MHz, CDCl3): δ 170.5 

(C=O), 135.3, 129.9, 128.6, 127.1, 66.9 (-OCH2-), 48.2 (-NCH2-), 42.6 (-NCH2-). Characterization is in 

agreement with previous reports of this compound [3]. 

N,N-dibenzylbenzamide (4e); The compound was prepared as described in the general procedure (10 

mol%, light brown solid, mass = 1.055 g, 70% yield; 50 mol%, peach solid, mass = 1.185 g, 79% yield);  
1H NMR (300 MHz, CDCl3): δ 7.50 (tdd, J = 4.7, 3.5, 2.1 Hz, 2H), 7.42 – 7.27 (m, 11H), 7.15 (s, 2H), 4.70 

(s, 2H), 4.40 (s, 2H). 13C{H} NMR (75 MHz, CDCl3): δ 172.3 (C=O), 136.9, 136.2, 130.4, 129.7, 129.1, 128.8, 

128.6, 128.4, 127.6, 127.1, 126.7, 51.6 (-NCH2-), 46.9 (-NCH2-). Characterization is in agreement with 

previous reports of this compound [2]. 

N-benzyl-4-nitrobenzamide (4f); The compound was prepared as described in the general procedure (5 

mol%, yellow solid, mass = 1.031 g, 81% yield); 1H NMR (300 MHz, CDCl3): δ 8.30 (d, J = 8.8 Hz, 2H), 

7.95 (d, J = 8.8 Hz, 2H), 7.45 – 7.32 (m, 5H), 6.41 (s, 1H), 4.68 (d, J = 5.6 Hz, 2H). 13C{H} NMR (75 MHz, 

CDCl3) δ 165.3 (C=O), 139.9, 137.4, 129.0, 128.2, 128.0, 123.9, 44.5 (-CH2-). Characterization is in 

agreement with previous reports of this compound [2]. 

N-benzylcinnamamide (4g); The compound was prepared as described in the general procedure (5 mol%, 

yellow solid, mass = 1.174 g, 99% yield; 10 mol%, light yellow solid, mass = 1.022 g, 86% yield); 1H NMR 

(300 MHz, CDCl3): δ 7.59 (d, J = 15.6 Hz, 1H), 7.46 – 7.36 (m, 2H), 7.31 – 7.15 (m, 8H), 6.36 (d, J = 15.6 Hz, 

1H), 6.08 (s, 1H), 4.47 (d, J = 5.8 Hz, 2H). 13C{H} NMR (75 MHz, CDCl3) δ 165.9 (C=O), 141.4, 138.2, 134.8, 

129.7, 128.8, 128.7, 127.9, 127.8, 127.6, 120.4, 43.9 (-CH2-). Characterization is in agreement with previous 

reports of this compound [2]. 
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N-cyclohexylcinnamamide (4h); The compound was prepared as described in the general procedure (5 

mol%, white solid, mass = 1.135 g, 99% yield); 1H NMR (300 MHz, CDCl3): δ 7.61 (d, J = 15.5 Hz, 1H), 

7.54 – 7.43 (m, 2H), 7.42 – 7.29 (m, 3H), 6.36 (d, J = 15.5 Hz, 1H), 5.51 (d, J = 6.9 Hz, 1H), 3.92 (dddd, J = 

12.1, 8.2, 7.3, 4.0 Hz, 1H), 2.09 – 1.91 (m, 2H), 1.79 – 1.60 (m, 3H), 1.50 – 1.31 (m, 2H), 1.29 – 1.08 (m, 3H). 
13C{H} NMR (75 MHz, CDCl3): δ 164.9 (C=O), 140.7, 135.0, 129.5, 128.8, 127.7, 121.2, 48.4 (-NCH-), 33.3, 

25.6, 24.9. Characterization is in agreement with previous reports of this compound [4]. 

N-hexylcinnamamide (4i); The compound was prepared as described in the general procedure (5 mol%, 

white solid, mass = 1.074 g, 93% yield; 10 mol%, white solid, mass = 1.145 g, 99% yield); 1H NMR (300 

MHz, CDCl3): δ 7.62 (d, J = 15.6 Hz, 1H), 7.47 (d, J = 2.0 Hz, 2H), 7.32 (d, J = 2.4 Hz, 3H), 6.43 (d, J = 15.6 

Hz, 1H), 5.93 (s, 1H), 3.37 (td, J = 7.2, 5.8 Hz, 2H), 1.64 – 1.48 (m, 2H), 1.30 (dd, J = 4.2, 2.1 Hz, 6H), 0.87 

(t, J = 6.6 Hz, 3H). 13C{H} NMR (75 MHz, CDCl3): δ 166.3 (C=O), 140.4, 135.0, 129.5, 128.8, 127.7, 121.3, 

39.9 (-NCH-), 31.6, 29.7, 26.8, 22.6, 14.0 (-CH3). Characterization is in agreement with previous reports 

of this compound [5]. 

(E)-1-morpholino-3-phenylprop-2-en-1-one (4j); The compound was prepared as described in the general 

procedure (5 mol%, off-white solid, mass = 1.075 g, 99% yield); 1H NMR (300 MHz, CDCl3): δ 7.70 (d, J 

= 15.4 Hz, 1H), 7.56 – 7.49 (m, 2H), 7.37 (dd, J = 5.1, 2.1 Hz, 3H), 6.84 (d, J = 15.4 Hz, 1H), 3.78 – 3.63 (m, 

8H). 13C{H} NMR (75 MHz, CDCl3): δ 165.5 (C=O), 143.2, 135.1, 129.8, 128.8, 127.8, 116.6, 66.8 (-OCH2-), 

46.2 (-NCH2-), 42.5 (-NCH2-). Characterization is in agreement with previous reports of this compound 

[6]. 

N-phenylbenzamide (4k); The compound was prepared as described in the general procedure (5 mol%, 

white solid, mass = 0.664 g, 68% yield; 10 mol%, light yellow solid, mass =0.680 g, 69% yield); 1H NMR 

(300 MHz, CDCl3) δ 7.91 – 7.85 (m, 2H), 7.82 (s, 1H), 7.69 – 7.62 (m, 2H), 7.58 – 7.46 (m, 3H), 7.42 – 7.34 

(m, 2H), 7.20 – 7.12 (m, 1H). 13C{H} NMR (75 MHz, CDCl3) δ 165.8 (C=O), 137.9, 135.0, 131.9, 129.1, 128.8, 

127.0, 124.6, 120.2. Characterization is in agreement with previous reports of this compound [2]. 

N-(4-methoxyphenyl)benzamide (4l); The compound was prepared as described in the general procedure 

(5 mol%, gray solid, mass = 0.825 g, 73% yield; 10 mol%, green solid, mass = 0.869 g, 76% yield); 1H 

NMR (300 MHz, CDCl3): δ 7.94 – 7.84 (m, 2H), 7.73 (s, 1H), 7.60 – 7.43 (m, 5H), 6.97 – 6.86 (m, 2H), 3.85 

(s, 3H). 13C{H} NMR (75 MHz, CDCl3): δ 165.7 (C=O), 156.6, 135.0, 131.7, 131.0, 128.8, 127.0, 122.1, 114.2, 

55.5 (-OCH3). Characterization is in agreement with previous reports of this compound [7]. 

2-methyl-N-phenylbenzamide (4m); The compound was prepared as described in the general procedure 

(5 mol%, brown solid, mass = 0.439 g, 41% yield; 10 mol%, brown solid, mass = 0.570 g, 54% yield); 1H 

NMR (300 MHz, CDCl3): 1H NMR (300 MHz, Chloroform-d) δ 7.62 (d, J = 8.0 Hz, 2H), 7.49 (d, J = 7.7 

Hz, 2H), 7.37 (td, J = 7.5, 1.7 Hz, 3H), 7.27 (d, J = 8.1 Hz, 2H), 7.16 (tt, J = 7.0, 1.2 Hz, 1H), 2.51 (s, 3H). 
13C{H} NMR (75 MHz, CDCl3): δ 168.1 (C=O), 138.0, 136.5, 131.3, 130.3, 129.1, 126.6, 125.9, 124.6, 119.9, 

19.8 (-CH3). Characterization is in agreement with previous reports of this compound [8]. 

N-(4-methoxyphenyl)-2-methylbenzamide (4n); The compound was prepared as described in the general 

procedure (5 mol%, off-white solid, mass = 1.050 g, 87% yield; 10 mol%, off-white solid, mass = 0.960 g, 

80% yield); 1H NMR (300 MHz, CDCl3): δ 7.53 (d, J = 9.0 Hz, 2H), 7.49 (d, J = 7.6 Hz, 1H), 7.41 – 7.30 (m, 

2H), 7.28 (s, 1H), 6.91 (d, J = 9.0 Hz, 2H), 3.82 (s, 3H), 2.52 (s, 3H). 13C{H} NMR (75 MHz, CDCl3): δ 168.0 

(C=O), 156.6, 136.5, 136.4, 131.2, 130.2, 126.6, 125.9, 121.8, 114.3, 55.5 (-OCH3), 19.8(-CH3). 

Characterization is in agreement with previous reports of this compound [9]. 

N-phenylcinnamamide (4o); The compound was prepared as described in the general procedure (5 mol%, 

green solid, mass = 1.062 g, 95% yield; 10 mol%, green solid, mass = 1.008 g, 90% yield); 1H NMR (300 

MHz, CDCl3): δ 7.75 (d, J = 15.5 Hz, 1H), 7.71 (s, 1H), 7.64 (d, J = 7.9 Hz, 2H), 7.56 – 7.44 (m, 2H), 7.42 – 

7.30 (m, 5H), 7.14 (d, J = 7.3 Hz, 1H), 6.60 (d, J = 15.5 Hz, 1H). 13C{H} NMR (75 MHz, CDCl3) δ 164.4 

(C=O), 142.4, 138.1, 134.6, 130.0, 129.1, 128.9, 128.0, 124.5, 121.0, 120.2. Characterization is in agreement 

with previous reports of this compound [8]. 
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N,2-diphenylacetamide (4p); The compound was prepared as described in the general procedure (5 mol%, 

yellow solid, mass = 1.048 g, 99% yield; (1.048g), 10 mol%, green solid, mass = 1.046 g, 99% yield); 1H 

NMR (300 MHz, CDCl3): δ 7.45 – 7.37 (m, 4H), 7.36 – 7.24 (m, 5H), 7.12 – 7.06 (m, 1H), 7.05 (s, 1H), 3.75 

(s, 2H). 13C{H} NMR (75 MHz, CDCl3): δ 169.2 (C=O), 137.7, 134.5, 129.6, 129.2, 129.0, 127.7, 124.5, 119.9, 

44.8 (-CH2-). Characterization is in agreement with previous reports of this compound [8]. 

N-(4-methoxyphenyl)-2-phenylacetamide (4q); The compound was prepared as described in the general 

procedure (5 mol%, brown solid, mass = 1.148 g, 95% yield; 10 mol%, brown solid, mass = 0.926 g, 77% 

yield); 1H NMR (300 MHz, CDCl3): δ 7.47 – 7.36 (m, 2H), 7.37 – 7.27 (m, 5H), 6.92 (s, 1H), 6.85 – 6.77 (m, 

2H), 3.77 (s, 3H), 3.73 (s, 2H). 13C{H} NMR (75 MHz, CDCl3): δ 169.1 (C=O), 156.5, 134.6, 130.7, 129.6, 

129.2, 127.6, 121.9, 114.1, 55.5 (-OCH3), 44.6 (-CH2-). Characterization is in agreement with previous 

reports of this compound [10]. 

N-(3-bromophenyl)-2-phenylacetamide (4r); The compound was prepared as described in the general 

procedure (5 mol%, green solid, mass = 1.450 g, 99% yield; 10 mol%, green solid, mass = 1.436 g, 99% 

yield); 1H NMR (300 MHz, CDCl3): δ 7.65 (t, J = 2.0 Hz, 1H), 7.47 – 7.29 (m, 6H), 7.24 – 7.09 (m, 2H), 7.06 

(s, 1H), 3.74 (s, 2H). 13C{H} NMR (75 MHz, CDCl3): δ 169.5 (C=O), 138.9, 134.1, 130.2, 129.5, 129.3, 127.8, 

127.4, 122.8, 122.5, 118.4, 44.7 (-CH2-). Characterization is in agreement with previous reports of this 

compound [11]. 

N-phenylcyclohexanecarboxamide (4s); The compound was prepared as described in the general 

procedure (5 mol%, green-yellow solid, mass = 0.761 g, 75% yield; 10 mol%, white solid, mass = 0.790 

g, 78% yield); 1H NMR (300 MHz, CDCl3): δ 7.58 – 7.49 (m, 2H), 7.37 – 7.24 (m, 2H), 7.21 (s, 1H), 7.14 – 

7.03 (m, 1H), 2.35 – 2.15 (m, 1H), 2.03 – 1.78 (m, 4H), 1.75 – 1.46 (m, 3H), 1.41 – 1.15 (m, 3H). 13C{H} NMR 

(75 MHz, CDCl3): δ 173.5 (C=O), 137.1, 127.9, 123.0, 118.7, 45.5 (-CH-), 28.6, 24.6. Characterization is in 

agreement with previous reports of this compound [8]. 

N-benzyl-2-phenylacetamide (4t); The compound was prepared as described in the general procedure (5 

mol%, white solid, mass = 1.125 g, 99% yield; 10 mol%, white solid, mass = 1.120 g, 99% yield); 1H NMR 

(300 MHz, CDCl3) δ 7.39 – 7.24 (m, 8H), 7.21 – 7.15 (m, 2H), 5.68 (s, 1H), 4.42 (d, J = 5.8 Hz, 2H), 3.64 (s, 

2H). 13C{H} NMR (75 MHz, CDCl3) δ 170.9 (C=O), 138.1, 134.8, 129.5, 129.1, 128.7, 127.5, 127.4, 43.9 (-

NCH2-), 43.6 (-CH2-). Characterization is in agreement with previous reports of this compound [2]. 

N-cyclohexyl-2-phenylacetamide (4u); The compound was prepared as described in the general procedure 

(5 mol%, off-white solid, mass = 1.083 g, 99% yield; 10 mol%, off-white solid, mass= 1.076 g, 99% yield); 
1H NMR (300 MHz, CDCl3): δ 7.41 – 7.20 (m, 5H), 5.19 (s, 1H), 3.75 (tdt, J = 10.5, 8.0, 4.0 Hz, 1H), 3.55 (s, 

2H), 1.89 – 1.77 (m, 2H), 1.58 (ddd, J = 13.6, 10.3, 3.7 Hz, 3H), 1.41 – 1.23 (m, 2H), 1.18 – 0.90 (m, 3H). 
13C{H} NMR (75 MHz, CDCl3) δ 170.0 (C=O), 135.2, 129.4, 129.0, 127.3, 48.2 (-NCH-), 44.0 (-CH2-), 32.9, 

25.5, 24.7. Characterization is in agreement with previous reports of this compound [10]. 

N-hexyl-2-phenylacetamide (4v); The compound was prepared as described in the general procedure (5 

mol%, white solid, mass = 1.090 g, 99% yield; 10 mol%, white solid, mass = 1.012 g, 92% yield); 1H NMR 

(300 MHz, CDCl3): δ 7.42 – 7.18 (m, 5H), 5.36 (s, 1H), 3.56 (s, 2H), 3.19 (td, J = 7.2, 5.8 Hz, 2H), 1.46 – 1.34 

(m, 2H), 1.28 – 1.15 (m, 6H), 0.84 (t, J = 6.8 Hz, 3H). 13C{H} NMR (75 MHz, CDCl3) δ 171.0 (C=O), 135.2, 

129.4, 128.9, 127.2, 43.8 (-CH2-), 39.7 (-NCH-), 31.4, 29.4, 26.5, 22.5, 14.0 (-CH3). Characterization is in 

agreement with previous reports of this compound [12]. 

1-morpholino-2-phenylethan-1-one (4w); The compound was prepared as described in the general 

procedure (5 mol%, white solid, mass = 1.016 g, 99% yield; 10 mol%, white solid, mass = 0.982 g, 96% 

yield); 1H NMR (300 MHz, CDCl3): δ 7.38 – 7.30 (m, 2H), 7.30 – 7.21 (m, 3H), 3.74 (s, 2H), 3.65 (s, 4H), 

3.51 – 3.41 (m, 4H). 13C{H} NMR (75 MHz, CDCl3): δ 169.6 (C=O), 134.8, 128.8, 128.6, 126.9, 66.8 (-OCH2-

), 66.4 (-OCH2-), 46.5 (-NCH2-), 42.1 (-NCH2-), 40.8 (-CH2-). Characterization is in agreement with 

previous reports of this compound [6]. 
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N-benzylcyclohexanecarboxamide (4x); The compound was prepared as described in the general 

procedure (5 mol%, brown solid, mass = 1.077 g, 99% yield; 10 mol%, white solid, mass = 1.082 g, 99% 

yield);  1H NMR (300 MHz, CDCl3): δ 7.41 – 7.22 (m, 5H), 5.70 (s, 1H), 4.44 (d, J = 5.6 Hz, 2H), 2.11 (tt, J 

= 11.7, 3.5 Hz, 1H), 1.95 – 1.74 (m, 4H), 1.72 – 1.57 (m, 1H), 1.47 (qd, J = 12.1, 3.1 Hz, 2H), 1.36 – 1.16 (m, 

3H). 13C{H} NMR (75 MHz, CDCl3) δ 175.0 (C=O), 137.6, 127.6, 126.6, 126.4, 44.5 (-NCH2-), 42.3 (-CH-), 

28.7, 24.7. Characterization is in agreement with previous reports of this compound [2]. 

N-cyclohexylcyclohexanecarboxamide (4y); The compound was prepared as described in the general 

procedure (5 mol%, off-white solid, mass = 0.919 g, 88% yield; 10 mol%, off-white solid, mass= 0.951 g, 

91% yield); 1H NMR (300 MHz, CDCl3): δ 5.26 (s, 1H), 3.75 (tdt, J = 10.6, 8.0, 3.9 Hz, 1H), 2.01 (tt, J = 11.7, 

3.4 Hz, 1H), 1.93 – 1.55 (m, 10H), 1.49 – 1.00 (m, 10H). 13C{H} NMR (75 MHz, CDCl3) δ 174.1 (C=O), 46.7 

(-NCH-), 44.7 (-CH-), 32.2, 28.7, 24.7, 24.5, 23.8. Characterization is in agreement with previous reports 

of this compound [13]. 

N-hexylcyclohexanecarboxamide (4z); The compound was prepared as described in the general procedure 

(5 mol%, brown solid, mass = 0.787 g, 74% yield; 10 mol%, off-white solid, mass = 1.036 g, 98% yield); 
1H NMR (300 MHz, CDCl3): δ 5.40 (s, 1H), 3.32 – 3.14 (m, 2H), 2.04 (tt, J = 11.7, 3.4 Hz, 1H), 1.91 – 1.73 

(m, 4H), 1.69 – 1.63 (m, 1H), 1.53 – 1.18 (m, 13H), 0.88 (t, J = 6.7 Hz, 3H). 13C{H} NMR (75 MHz, CDCl3) 

δ 175.0 (C=O), 44.6 (-NCH2-), 38.3 (-CH-), 30.5, 28.7, 28.6, 25.5, 24.7, 21.5, 13.0 (-CH3). Characterization 

is in agreement with previous reports of this compound [5]. 

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

(5 mol%, white solid, mass = 1.098 g, 91% yield); 1H NMR (300 MHz, CDCl3): δ 7.76 (d, J = 8.9 Hz, 2H), 

7.32 (d, J = 4.4 Hz, 4H), 7.30 – 7.24 (m, 1H), 6.95 – 6.81 (m, 2H), 6.60 (t, J = 5.9 Hz, 1H), 4.59 (d, J = 5.7 Hz, 

2H), 3.82 (s, 3H). 13C{H} NMR (101 MHz, CDCl3) δ 166.8 (C=O), 162.1, 138.4, 128.7, 128.6, 127.7, 127.4, 

126.6, 113.6, 55.3 (-OCH3), 43.9 (-CH2-). Characterization is in agreement with previous reports of this 

compound [2]. 

N-(4-nitrophenyl)-2-phenylacetamide (4ab); The compound was prepared as described in the general 

procedure (5 mol%, off-white solid, mass = 0.764 g, 60% yield); 1H NMR (300 MHz, CDCl3): 1H NMR 

(400 MHz, Chloroform-d) δ 8.15 (d, J = 9.1 Hz, 2H), 7.60 (d, J = 9.2 Hz, 2H), 7.46 (s, 1H), 7.44 – 7.38 (m, 

2H), 7.38 – 7.29 (m, 3H), 3.78 (s, 2H). 13C{H} NMR (101 MHz, CDCl3) 13C NMR (101 MHz, Chloroform-

d) δ 169.3 (C=O), 143.5, 143.3, 133.5, 129.4, 128.0, 124.9, 119.0, 44.8 (-CH2-). Characterization is in 

agreement with previous reports of this compound [14].  
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NMR Spectra of Borane-Pyridine and Amidation Products: 

 

 

 

 

 

 

 

 

 

                                           

 

 

 

 

 

 

       1H NMR (300 MHz, Chloroform-d) Borane-pyridine (1i) 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   13C{H} NMR (75 MHz, Chloroform-d) Borane-pyridine (1i) 

N BH3

N BH3



  S10 

 

 

 

 

 

 

 

 

               

 

 

 

 

 

 

 

        11B NMR (96 MHz, Chloroform-d) Borane-pyridine (1i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-benzylbenzamide (4a) 
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13C{H} NMR (75 MHz, Chloroform-d) N-benzylbenzamide (4a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-cyclohexylbenzamide (4b) 
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13C{H} NMR (75 MHz, Chloroform-d) N-cyclohexylbenzamide (4b) 

 

 

1H NMR (300 MHz, Chloroform-d) N-hexylbenzamide (4c) 
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13C{H} NMR (75 MHz, Chloroform-d) N-hexylbenzamide (4c) 

 

 

1H NMR (400 MHz, Chloroform-d) morpholino(phenyl)methanone (4d) 
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13C{H} NMR (75 MHz, Chloroform-d) morpholino(phenyl)methanone (4d) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N,N-dibenzylbenzamide (4e) 
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   13C{H} NMR (75 MHz, Chloroform-d) N,N-dibenzylbenzamide (4e) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  1H NMR (300 MHz, Chloroform-d) N-benzyl-4-nitrobenzamide (4f) 
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   13C{H} NMR (75 MHz, Chloroform-d) N-benzyl-4-nitrobenzamide (4f) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       1H NMR (300 MHz, Chloroform-d) N-benzylcinnamamide (4g) 
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                                   13C{H} NMR (75 MHz, Chloroform-d) N-benzylcinnamamide (4g) 

 

1H NMR (300 MHz, Chloroform-d) N-cyclohexylcinnamamide (4h) 
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13C{H} NMR (75 MHz, Chloroform-d) N-cyclohexylcinnamamide (4h) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-hexylcinnamamide  (4i) 
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13C{H} NMR (75 MHz, Chloroform-d) N-hexylcinnamamide (4i) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) (E)-1-morpholino-3-phenylprop-2-en-1-one (4j) 
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13C{H} NMR (75 MHz, Chloroform-d) (E)-1-morpholino-3-phenylprop-2-en-1-one (4j) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-phenylbenzamide (4k) 
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13C{H} NMR (75 MHz, Chloroform-d) N-phenylbenzamide (4k) 

 

1H NMR (300 MHz, Chloroform-d) N-(4-methoxyphenyl)benzamide (4l) 
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13C{H} NMR (75 MHz, Chloroform-d) N-(4-methoxyphenyl)benzamide (4l) 

 

 

 

1H NMR (300 MHz, Chloroform-d) 2-methyl-N-phenylbenzamide (4m) 
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13C{H} NMR (75 MHz, Chloroform-d) 2-methyl-N-phenylbenzamide (4m) 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-(4-methoxyphenyl)-2-methylbenzamide (4n) 
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13C{H} NMR (75 MHz, Chloroform-d) N-(4-methoxyphenyl)-2-methylbenzamide (4n) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-phenylcinnamamide (4o) 
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13C{H} NMR (75 MHz, Chloroform-d) N-phenylcinnamamide (4o) 

 

 

1H NMR (300 MHz, Chloroform-d) N,2-diphenylacetamide (4p) 
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13C{H} NMR (75 MHz, Chloroform-d) N,2-diphenylacetamide (4p) 

 

 

1H NMR (300 MHz, Chloroform-d) N-(4-methoxyphenyl)-2-phenylacetamide (4q) 
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13C{H} NMR (75 MHz, Chloroform-d) N-(4-methoxyphenyl)-2-phenylacetamide (4q) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-(3-bromophenyl)-2-phenylacetamide (4r) 
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13C{H} NMR (75 MHz, Chloroform-d) N-(3-bromophenyl)-2-phenylacetamide (4r) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-phenylcyclohexanecarboxamide (4s) 
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13C{H} NMR (75 MHz, Chloroform-d) N-phenylcyclohexanecarboxamide (4s) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-benzyl-2-phenylacetamide (4t) 
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13C{H} NMR (75 MHz, Chloroform-d) N-benzyl-2-phenylacetamide (4t) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-cyclohexyl-2-phenylacetamide (4u) 
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13C{H} NMR (75 MHz, Chloroform-d) N-cyclohexyl-2-phenylacetamide (4u) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-hexyl-2-phenylacetamide (4v) 
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13C{H} NMR (75 MHz, Chloroform-d) N-hexyl-2-phenylacetamide (4v) 

 

 

1H NMR (300 MHz, Chloroform-d) 1-morpholino-2-phenylethan-1-one (4w) 
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13C{H} NMR (75 MHz, Chloroform-d) 1-morpholino-2-phenylethan-1-one (4w) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) 1-morpholino-2-phenylethan-1-one (4x) 
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13C{H} NMR (75 MHz, Chloroform-d) 1-morpholino-2-phenylethan-1-one (4x) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR (300 MHz, Chloroform-d) N-cyclohexylcyclohexanecarboxamide (4y) 
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13C{H} NMR (75 MHz, Chloroform-d) N-cyclohexylcyclohexanecarboxamide (4y) 

 

 

1H NMR (300 MHz, Chloroform-d) N-hexylcyclohexanecarboxamide (4z) 
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13C{H} NMR (75 MHz, Chloroform-d) N-hexylcyclohexanecarboxamide (4z) 

 

 

1H NMR (400 MHz, Chloroform-d) N-benzyl-4-methoxybenzamide (4aa) 
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13C{H} NMR (101 MHz, Chloroform-d) N-benzyl-4-methoxybenzamide (4aa) 

 

1H NMR (400 MHz, Chloroform-d) N-(4-nitrophenyl)-2-phenylacetamide (4ab) 
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13C{H} NMR (101 MHz, Chloroform-d) N-(4-nitrophenyl)-2-phenylacetamide (4ab) 

 

 

 


