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General procedure for the one-pot synthesis of secondary amides

OH
NH2 Basolite@NaAlg/Pd NPs (1.5 mol%)

H2O2 (2 equiv.), H2O, RT
+

N
H

O

aryl

aryl

1 2a-o 3a-o

In a standard experimental procedure, the following components were combined in a 25 mL round-

bottomed flask: 1.0 mmol of benzyl alcohol, 2.0 mmol of aqueous H2O2 (30%), and 1.5 mol% of 

basolite@SA/ED /Pd NP catalyst in 3 mL of H2O. The mixture was then stirred at room 

temperature for 2 hours. After this initial reaction period, 1.0 mmol of aniline was introduced into 

the reaction mixture. Upon completion of the reaction, the catalyst was separated by centrifugation, 

and the organic residue was subsequently extracted with ethyl acetate. The solvent was then 

removed under reduced pressure. Finally, the resulting product was subjected to purification 

through column chromatography.
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N
H

O
Me

3b
N-(p-tolyl)benzamide (3b): 1H NMR (500 MHz, DMSO-d6, TMS) δ 7.94 (s, 1H), 7.84 (d, J = 

7.5 Hz, 2H), 7.55 – 7.48 (m, 3H), 7.44 (t, J = 7.6 Hz, 2H), 7.14 (d, J = 8.2 Hz, 2H), 2.33 (s, 3H). 
13C NMR (126 MHz, DMSO-d6, TMS) δ 166.03, 135.54, 135.45, 135.03, 134.22, 131.68, 

130.16, 129.53, 129.39, 128.66, 128.45, 127.14, 120.60, 21.08. FTIR (cm-1) 3310.34 (NH), 

1646.90 (C=O).
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H

O

Me
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N-(o-tolyl)benzamide (3c): 1H NMR (500 MHz, CDCl3, TMS) δ 8.00 – 7.84 (m, 3H), 7.76 (s, 

1H), 7.55 (dd, J = 28.5, 5.7 Hz, 3H), 7.32 – 7.21 (m, 2H), 7.15 (d, J = 6.1 Hz, 1H), 1H NMR (500 

MHz, CDCl3) δ 7.94 (s, 1H), 7.84 (d, J = 7.5 Hz,2H), 7.56 – 7.48 (m, 3H), 7.44 (t, J = 7.6 Hz, 2H), 

 7.14 (d, J = 8.2 Hz,2H), 2.36 (s, 3H); 13C NMR (126 MHz, CDCl3, TMS) δ 165.83, 135.79, 134.97, 

131.85, 130.50, 129.67, 128.95, 128.83, 128.41, 127.13, 126.87, 125.49, 123.44, 17.87; FTIR (cm-

1) 3246.88 (NH), 1649.86 (C=O).

N
H

O

Br
3g

N-(2-bromophenyl)benzamide (3g): 1H NMR (500 MHz, CDCl3, TMS) δ 8.56 (d, J = 8.1 Hz, 

1H), 8.47 (s, 1H), 7.94 (d, J = 7.5 Hz, 2H), 7.55 (dd, J = 24.2, 7.4 Hz, 4H), 7.38 (t, J = 7.7 Hz, 

1H), 7.02 (t, J = 7.6 Hz, 1H); FTIR (cm-1) 3219.29 (NH), 1651.60 (C=O).
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N-(4-chloro-3-nitrophenyl)benzamide (3k): 1H NMR (500 MHz, CDCl3) δ 13.98 (s, 1H), 8.31 

(s,1H), 8.07 (s, 1H), 7.98 – 7.75 (m, 3H), 7.57 (dd, J = 29.3, 10.4 Hz, 3H); 13C NMR (126 MHz, 

DMSO-d6, TMS) δ 165.89, 147.96, 137.58, 133.69, 132.65, 132.28, 129.06, 127.12, 124.29, 

121.85, 116.80; FTIR (cm-1) 3406.99 (NH), 1683.95 (C=O).
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H

O
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N-(4-methoxyphenyl)benzamide (3d): 1H NMR (500 MHz, CDCl3, TMS) δ 8.12 (s, 1H), 7.85 

(s,2H), 7.53 (d, J = 0.8 Hz, 2H), 7.42 (d, J = 28.3 Hz, 3H),  6.82 (d, J = 4.1 Hz, 2H), 3.74 (s, 3H); 
13C NMR (126 MHz, CDCl3, TMS) δ 165.71, 156.54, 135.00, 131.64, 131.22, 128.67, 127.18, 

122.25, 114.16, 55.34; FTIR (cm-1) 3330.69 (NH), 1646.99 (C=O).
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H

O

Cl
3h

N-(2-chlorophenyl)benzamide (3h): 1H NMR (500 MHz, CDCl3, TMS) δ 8.45 (d, J = 8.2 Hz, 

1H), 8.36 (s, 1H), 7.82 (d, J = 7.5 Hz, 2H), 7.44 (dt, J = 15.0, 7.3 Hz, 3H), 7.30 (d, J = 8.0 Hz, 

1H), 7.22 (t, J = 7.8 Hz, 1H), 6.97 (t, J = 7.7 Hz, 1H); FTIR (cm-1) 3226.77 (NH), 1653.24 (C=O).
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3f

N-(2-iodophenyl)benzamide (3f): 1H NMR (500 MHz, CDCl3) δ 8.37 (d, J = 7.5 Hz, 1H), 8.22 

(s, 1H), 7.89 (d, J = 7.4 Hz, 2H), 7.73 (d, J = 7.9 Hz, 1H), 7.50 (t, J = 7.4 Hz, 1H), 7.44 (t, J = 7.5 

Hz, 2H), 7.32 (t, J = 7.7 Hz, 1H), 6.80 (t, J = 7.6 Hz, 1H);13C NMR (126 MHz, CDCl3, TMS) δ 



165.38, 138.87, 138.31, 134.48, 132.03, 129.42, 128.99, 127.25, 126.18, 122.05, 90.63; FTIR (cm-

1) 3215.80 (NH), 1649.33 (C=O).

N
H
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N-(4-chlorophenyl)benzamide (3j): 1H NMR (500 MHz, CDCl3, TMS) δ 7.79 (s, 2H), 7.51 (d, J 

= 20.1 Hz, 1H), 7.43 (m, 3H), 7.27 (d, J = 3.7 Hz, 3H), 7.19 (s,1H); FTIR (cm-1) 3349.44 (NH), 

1654.64 (C=O).
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H

O
Br

3i

N-(4-bromophenyl)benzamide (3i): 1H NMR (500 MHz, CDCl3, TMS) δ 7.79 (d, J = 7.5 Hz, 

2H), 7.75 (s, 1H), 7.54 – 7.46 (m, 2H), 7.42 (t, J = 9.1 Hz, 3H), 7.19 (s, 1H); 13C NMR (126 MHz, 

DMSO-d6, TMS) δ 164.62, 135.99, 133.61, 131.06, 130.88, 127.86, 125.98, 125.83, 120.68; FTIR 

(cm-1) 3333.19 (NH), 1648.04 (C=O).
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O
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N-(2,6-dimethylphenyl)benzamide (3n): 1H NMR (500 MHz, CDCl3, TMS) δ 7.82 (d, J = 7.4 

Hz, 2H), 7.47 (t, J = 7.3 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.06 (dd, J = 8.9, 5.6 Hz, 1H), 7.03 – 

7.01 (m, 2H), 2.18 (s, 6H); 13C NMR (126 MHz, CDCl3, TMS) δ 165.98, 135.60, 134.45, 133.91, 

131.76, 128.72, 128.25, 127.40, 127.24, 18.45; FTIR (cm-1) 3274.83 (NH), 1644.05 (C=O).
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H

O
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NO2
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N-(4-chloro-3-nitrophenyl)benzamide (3m): 1H NMR (500 MHz, CDCl3, TMS) δ 11.01 (s, 1H), 

8.81 (d, J = 9.3 Hz, 1H), 7.90 (d, J = 7.5 Hz, 2H), 7.64 (d, J = 2.6 Hz, 1H), 7.51 (t, J = 7.2 Hz, 



1H), 7.45 (t, J = 7.5 Hz, 2H), 7.21 (dd, J = 13.9, 7.3 Hz, 1H), 3.80 (s, 3H); 13C NMR(126 MHz, 

CDCl3, TMS) δ 165.54, 155.02, 137.07, 134.16, 132.48, 129.05, 129.01, 127.29, 123.68, 108.69, 

17.93; FTIR (cm-1) 3335.72 (NH), 1679.45 (C=O).
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O
NO2
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N-(2-methyl-4-nitrophenyl)benzamide (3l): 1H NMR (500 MHz, CDCl3, TMS) δ 8.40 (d, J = 

8.9 Hz, 1H), 8.07 (dd, J = 13.8, 4.8 Hz, 2H), 7.82 (d, J = 7.4 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H), 

7.46 (t, J = 7.6 Hz, 2H), 2.39 (s, 3H); 13C NMR (126 MHz, CDCl3, TMS) δ 165.51, 143.61, 134.21, 

132.65, 129.15, 128.78, 127.09, 125.73, 123.03, 120.97, 113.14, 17.90; FTIR (cm-1) 3309.58 (NH), 

1651.80 (C=O).
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H

O
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N-(naphthalen-1-yl)benzamide (3o): 1H NMR (500 MHz, CDCl3, TMS) δ 8.20 (s, 1H), 7.88 (d, 

J = 7.2 Hz, 3H), 7.84 – 7.77 (m, 2H), 7.65 (d, J = 8.2 Hz, 1H), 7.49 (t, J = 7.3 Hz, 1H), 7.46 – 7.36 

(m, 4H), 7.17 (s, 1H); 13C NMR (126 MHz, CDCl3, TMS) δ 166.34, 134.85, 134.19, 131.97, 

128.88, 128.85, 127.24, 126.43, 126.17, 126.08, 125.79, 121.38, 120.79; FTIR (cm-1) 3235.26 

(NH), 1647.10 (C=O).



Spectral Data

1H NMR, 13C NMR, mass and IR spectrum of N-(o-tolyl)benzamide (3b)
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1H NMR, 13C NMR, mass and IR spectrum of N-(o-tolyl)benzamide (3c)
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1H NMR, mass and IR spectrum of N-(2-bromophenyl)benzamide (3g)
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1H NMR, 13C NMR, mass and IR spectrum of N-(4-chloro-3-nitrophenyl)benzamide (3k)
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1H NMR, 13C NMR, mass and IR spectrum of N-(4-methoxyphenyl)benzamide (3d)
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1H NMR, mass and IR spectrum of N-(2-chlorophenyl)benzamide (3h)
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1H NMR, 13C NMR, mass and IR spectrum of N-(2-iodophenyl)benzamide (3f)
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1H NMR, mass and IR spectrum of N-(4-chlorophenyl)benzamide (3j)
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1H NMR, 13C NMR, mass and IR spectrum of N-(4-bromophenyl)benzamide (3i)
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1H NMR, 13C NMR, mass and IR spectrum of N-(2,6-dimethylphenyl)benzamide (3n)
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1H NMR, 13C NMR, mass and IR spectrum of N-(4-chloro-3-nitrophenyl)benzamide (3m)
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1H NMR, 13C NMR, mass and IR spectrum of N-(2-methyl-4-nitrophenyl)benzamide (3l)
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1H NMR, 13C NMR, mass and IR spectrum of N-(naphthalen-1-yl)benzamide (3o)
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