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Synthesis of Hydroxamic Acids 1a-1v 

Separate solutions of hydroxylamine hydrochloride (4.17 g, 0.060 mol) in 30 mL 

of MeOH, and of potassium hydroxide (6.72 g 0.12 mol) in 30 mL of MeOH, 

were prepared. Both were cooled in ice bath, and the one containing alkali was 

added with shaking to the hydroxylamine solution. After all the alkali was added, 

the mixture was allowed to stand in an ice bath for five minutes to ensure 

complete precipitation of potassium chloride. The mixture was filtered with 

suction and the filtrate was added to Methyl 4-methylbenzoate (4.77 mL, 0.030 

mol) in 100 mL flask. Additional potassium hydroxide was added to become a 

basic solution (pH 10). After 12 hours with stirring at room temperature, MeOH 

was evaporated in vacuo and to the residue was added 20 mL of water in order to 

become a clear solution, which was acidified with 2 M HCl to be pH <4. The 

solid appeared was collected by filtration to give the title compound. Additionally, 

the filtrate was extracted with ethyl acetate and the organic phase was evaporated 

and purified by recrystallization from ethyl acetate/hexane to give the additional 

desired product. 

 

N-hydroxy-4-methylbenzamide (1a)1,2: Yield 88%. White crystalline solid. IR 

(KBr)  3295, 2760, 1650, 1614, 1564, 1508, 1331, 1038, 839, 739, 538 cm-1; 1H 

NMR (270 MHz, DMSO-d6)  2.34 (s, 3H), 7.24 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 

8.4 Hz, 2H), 8.95 (s, 1H), 11.13 (s, 1H). 

 

N-hydroxy-2-methylbnzamide (1b)2: Yield 55%. White crystalline solid. IR 

(KBr)  3303, 3212, 1625, 1595, 1527, 1482, 1316, 1165, 1022, 901 cm-1; 1H 
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NMR (270 MHz, DMSO-d6)  2.33 (s, 3H), 7.18-7.35 (m, 4H), 9.04 (s, 1H), 

10.08 (s, 1H). 

 

N-hydroxy-3-methylbnzamide (1c)2: Yield 61%. White crystalline solid. IR 

(KBr)  3307, 3064, 2914, 1651, 1624, 1580, 1561, 1485, 1459, 810, 725 cm-1; 

1H NMR (270 MHz, DMSO-d6)  2.34 (s, 3H), 7.33 (d, J = 4.6 Hz, 2H), 7.54 (t, J 

= 4.6 Hz, 2H), 9.01 (s, 1H), 11.13 (s, 1H). 

 

N-hydroxybenzamide (1d)1: Yield 90%. White crystalline solid. IR (KBr)  

3299, 3060, 2758, 1648, 1312, 1532, 1491, 1453, 1435, 1328, 706, 691 cm-1; 1H 

NMR (270 MHz, DMSO-d6)  7.42-7.55 (m, 3H), 7.74-7.77 (m, 2H), 9.04 (s, 1H), 

11.12 (s, 1H). 

 

4-tert-buty- N-hydroxylbenzamide (1e)3: Yield 98%. White crystalline solid. IR 

(neat)  3153, 2953, 1608, 1542, 1452, 1163, 1106, 1012, 846, 667 cm-1; 1H 

NMR (270 MHz, DMSO-d6)  1.29 (s, 9H), 7.46 (d, J = 7.6 Hz, 2H), 7.68 (d, J = 

7.6 Hz, 2H), 8.97 (s, 1H), 11.13 (s, 1H). 

 

N-hydroxy-4-methoxylbenzamide (1f)1: Yield 81%. White crystalline solid. IR 

(KBr)  3285, 2971, 2755, 1644, 1610, 1568, 1507, 1443, 1305, 1254, 1024 cm-1; 

1H NMR (400 MHz, DMSO-d6)  3.80 (s, 3H), 6.98 (d, J = 8.4 Hz, 2H), 7.73 (d, 

J = 8.4 Hz, 2H), 8.91 (s, 1H), 11.06 (s, 1H). 
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4-chloro-N-hydroxybenzamide (1g)1,2: Yield 95%. White crystalline solid. IR 

(KBr)  3292, 3067, 2745, 1651, 1598, 1561, 1487, 1097, 1013, 847, 746, 538 

cm-1: 1H NMR (270 MHz, DMSO-d6)  7.53 (d, J = 8.6 Hz, 2H), 7.77 (d, J = 8.6 

Hz, 2H), 9.11 (s, 1H), 11.30 (s, 1H). 

 

4-bromo-N-hydroxybenzamide (1h)4: Yield 98%. White crystalline solid. IR 

(KBr)  3290, 3066, 2748, 1649, 1614, 1591, 1558, 1483, 1075, 1011, 526 cm-1; 

1H NMR (400 MHz, DMSO-d6)  7.65-7.72 (m, 4H), 9.13 (s, 1H), 11.24 (s, 1H). 

 

N-hydroxy-2-iodobenzamide (1i): Yield 71%. White solid. IR (KBr)  3237, 

3039, 2876, 1622, 1542, 1467, 1170, 904, 744 cm-1; 1H NMR (400 MHz, 

DMSO-d6)  7.18 (dt, J = 8.0, 1.6 Hz, 1H), 7.29 (dd, J = 8.0, 1.6 Hz, 1H), 7.43 

(dt, J = 8.0, 0.8 Hz, 1H), 7.88 (dd, J = 8.0, 0.8 Hz, 1H), 9.20 (s, 1H), 10.91 (s, 

1H); 13C NMR (100 MHz, DMSO-d6)  99.4, 127.9, 128.6, 131.1, 139.2, 140.6, 

165.7. Anal. Calcd for C7H6INO2: C, 31.96; H, 2.30; N, 5.33. Found: C, 31.98; H, 

2.39; N, 5.30. 

 

N-hydroxy-4-nitrobenzamide (1j)5: Yield 90%. Yellow Crystalline solid. IR 

(KBr)  3249, 2856, 1654, 1600, 1516, 1358, 1034, 850, 550 cm-1; 1H NMR (400 

MHz, DMSO-d6)  7.99 (d, J = 5.4 Hz, 2H), 8.31 (d, J = 5.4 Hz, 2H), 9.37 (s, 

1H), 11.58 (s, 1H). 

 

N-hydroxy-2,6-dimethoxybenzamide (1k)6a: Yield 50%. White Crystalline 

solid. Mp. 201.2-201.5 °C (AcOEt) (lit.6b 200-201 °C). IR (KBr)  3260, 2887, 
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2835, 1619, 1600, 1475, 1257, 1119, 898, 791, cm-1: 1H NMR (270 MHz, 

DMSO-d6)  3.36 (s, 3H), 6.66 (d, J = 9.5 Hz, 2H), 7.30 (t, J = 9.5 Hz, 1H), 8.96 

(s, 1H), 10.52 (s, 1H). 

 

N-hydroxy-2,3-dimethoxybenzamide (1l): Yield 70%. White Crystalline solid. 

IR (KBr)  3345, 3321, 3089, 2838, 1644, 1577, 1267, 988, 812, 757 cm-1; 1H 

NMR (400 MHz, DMSO-d6)  3.75 (s, 3H), 3.82 (s, 3H), 6.94 (dd, J = 7.2, 1.2 

Hz, 1H), 7.07-7.14 (m, 2H), 9.08 (s, 1H), 10.68 (s, 1H); 13C NMR (100 MHz, 

DMSO-d6)  55.9, 61.0, 114.4, 120.2, 124.0, 129.3, 146.1, 152.5, 163.5. Anal. 

Calcd for C9H11NO4: C, 54.82; H, 5.62; N, 7.10. Found: C, 54.97; H, 5.59; N, 

6.95. 

 

N-hydroxy-3,5-dimethylbenzamide (1m)7: Yield 98%. White Crystalline solid. 

IR (neat)  3208, 2919, 1625, 1592, 1528, 1400, 1144, 944, 862, 782, 684, 637 

cm-1; 1H NMR (400 MHz, DMSO-d6)  2.29 (s, 6H), 7.14 (s, 1H), 7.35 (s, 1H), 

8.97 (s, 1H), 11.13 (s, 1H). 

 

N-hydroxy-2-pyridinecarboxamide (1n)8: Yield 27%. White solid. IR (ATR)  

3340, 3152, 2835, 1645, 1511, 1428, 1177, 1026, 906, 746. 1H NMR (270 MHz, 

DMSO-d6) 7.58 (q, J = 4.40 Hz, 1H), 7.98 (d, J = 4.14 Hz, 2H), 8.54-8.65 (m, 

2H), 9.10 (s, 1H), 11.42 (s, 1H). 

 

N-hydroxy-2-quinolinecarboxamide (1o)9: Yield 52%. White solid. IR (ATR)  

3142, 2855, 1645, 1623, 1504, 1145, 1041, 916. 769. 1H NMR (270 MHz, 
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DMSO-d6) 7.67-7.74 (m, 1H), 7.86 (ddd, J = 1.5, 6.9, 8.5 Hz, 1H), 8.09 (dd, J = 

6.2, 8.5 Hz, 3H), 8.52-8.59 (m, 1H), 9.22 (s, 1H), 11.55 (s, 1H). 

 

N-hydroxy-2-phenylacetamide (1p)4: Yield 90%. White Crystalline solid. IR 

(KBr)  3189, 3031, 1632, 1548, 1455, 1418, 1365, 1054, 979, 693, 542 cm-1: 1H 

NMR (270 MHz, DMSO-d6)  3.26 (s, 2H), 7.19-7.30 (m, 5H), 8.85 (s, 1H), 

10.63 (s, 1H). 

 

N-hydroxy-3-phenylpropaneamide (1q)1: Yield 89%. Yellow Crystalline solid. 

IR (KBr)  3297, 3030, 2797, 1665, 1629, 1562, 1454, 1371, 718, 697, 483 cm-1: 

1H NMR (270 MHz, DMSO-d6)  2.41 (t, J = 7.3 Hz, 2H), 2.93 (t, J = 7.3 Hz, 

2H), 7.15-7.31 (m, 5H). 

 

N-hydroxy-2-cyclohexylacetamide (1r): Yield 74%. White crystalline solid. IR 

(KBr)  3190, 3006, 2924, 2850, 1630, 1542, 1448, 1038, 980, 735, 808, 539 

cm-1; 1H NMR (400 MHz, DMSO-d6)  0.83-0.92 (m, 2H), 1.04-1.24 (m, 3H), 

1.58-1.65 (m, 6H), 1.81 (d, J = 6.4 Hz, 2H), 8.66 (s, 1H), 10.30 (s, 1H); 13C NMR 

(100 MHz, DMSO-d6)  25.5, 25.8, 32.4, 34.4, 168.2. HRMS (ESI) m/z 158.1178 

(158.1176 calcd for C8H16NO2 [MH+]) 

 

N-hydroxycyclohexanecarboxamide (1s)10: Yield 63%. White crystalline solid. 

IR (KBr)  3202, 3037, 2922, 2852, 1628, 1543, 1447, 1060, 1018, 963, 808 

cm-1; 1H NMR (400 MHz, DMSO-d6)  1.06-1.37 (m, 6H), 1.57-1.69 (m, 4H), 

1.90-1.98 (m, 1H), 8.62 (s, 1H), 10.32 (s, 1H). 
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N-hydroxy-adamantane-1-carboxamide (1t)11: Yield 91%. White crystalline 

solid. IR (KBr)  3448, 3278, 3153, 2906, 2849, 1694, 1604, 1477, 1451, 1287, 

1124, 1022, 928, 812, 628 cm-1: 1H NMR (270 MHz, DMSO-d6)  1.60-1.80 (m, 

12H), 1.94 (s, 3H), 8.50 (s, 1H), 10.22 (s, 1H). 

 

(9Z)-N-hydroxy-octadecenecarboxamide (1u): Yield 61%. White crystalline 

solid. IR (KBr)  3283, 2918, 2850, 1666, 1623, 1465, 1428, 1068, 968, 725, 545, 

481 cm-1; 1H NMR (400 MHz, DMSO-d6)  0.86 (t, J = 6.8 Hz, 3H), 1.24 (brs, 

20H), 1.45-1.50 (m, 2H), 1.90-2.02 (m, 6H), 5.28-5.36 (m, 2H), 8.65 (s, 1H), 

10.32 (s, 1H); 13C NMR (100 MHz, DMSO-d6)  13.9, 22.1, 25.1, 26.6, 28.5, 

28.6, 28.7, 28.8, 29.1, 31.2, 32.2, 129.6, 169.1. HRMS (ESI) m/z 298.2752 

(298.2741 calcd for C18H36NO2 [MH+]) 

 

1N,8N-dihydroxyoctanediamide (1v)12: Yield 22%. White crystalline solid. IR 

(KBr)  3259, 3067, 2945, 2757, 1664, 1621, 1466, 1426, 1000, 979, 556 cm-1; 

1H NMR (400 MHz, DMSO-d6)  1.21 (brs, 4H), 1.46 (brs, 4H), 1.92 (t, J = 7.2 

Hz, 2H), 8.65 (s, 1H), 10.35 (s, 1H); 13C NMR (100 MHz, DMSO-d6)  25.0, 

28.3, 32.2, 169.1. 

 

N,4-dihydroxynonanecarboxamide (1w): Yield 35%. IR (KBr)  3195, 3078, 

2934, 1773, 1626, 1457, 1342, 970, 767, 673, 617 cm-1; 1H NMR (400 MHz, 

DMSO-d6)  0.86 (t, J = 7.2 Hz, 3H), 1.24-1.60 (m, 10H), 1.94-2.07 (m, 2H), 
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8.65 (s, 1H), 10.34 (s, 1H); 13C NMR (100 MHz, DMSO-d6)  14.0, 22.2, 24.9, 

28.9, 31.4, 33.0, 37.0, 69.1, 169.5. 

 

(2S)-N-hydroxy-2-(6-methoxynapthyl)propanecarboxamide (1x): The 

reaction time is 72 h, and purified by recrystallization with EtOAc. Yield 56%. 

White crystalline solid. []D
25 = 17.1 (c. = 1.0 in acetone). IR (KBr)  3196, 3023, 

2906, 1634, 1607, 1392, 1264, 1214, 1028, 810, 619, 474 cm-1; 1H NMR (400 

MHz, DMSO-d6)  1.42 (d, J = 7.2 Hz, 3H), 3.57 (q, J = 6.8 Hz, 1H), 3.86 (s, 

3H), 7.14 (dd, J = 2.4, 8.8 Hz, 1H), 7.27 (d, J = 2.8 Hz, 1H), 7.45 (dd, J = 2.0, 8.8 

Hz, 1H), 7.17-7.79 (m, 3H), 8.82 (s, 1H), 10.7 (s, 1H). LC-MS (ESI) found 

[M+Na+] 268.2 (calcd. 268.1). 

 

Synthesis of N,O-bis(methoxymethyl)-N-hydroxy-2-(6-methoxynapthyl) 

propanecarboxamide 

(2S)-N-hydroxy-2-(6-methoxynapthyl)propanecarboxamide 1x (245 mg, 1.0 

mmol) was suspension in CH2Cl2 (1 mL). The reaction mixture was cooled in ice 

bath, then (iPr)2EtN (0.520 mL, 3.0 mmol), MOMCl (0.166 mL, 2.2 mmol) were 

added to mixture and stirred for 4 hour at rt. The mixture was quenched by sat. 

NH4Cl aq. and extracted with CH2Cl2 (5.0 mL × 3). The combined organic layer 

was dried over anhydrous Na2SO4, filtered and evaporated under reduced 

pressure. The residue was purified by silica gel column chromatography (EtOAc) 

to yield the pure title compound (69.0 mg, 21%, 93% ee) as a Yellow oil. 

IR (ATR)  2935, 2635, 2606, 1264, 1153, 997, 921, 728 cm-1; 1H NMR (300 

MHz, CDCl3)  1.54 (d, J = 7.2 Hz, 3H), 3.23 (s, 3H), 3.51 (s, 3H), 3.91-3.95 (m, 



S-9 
 

4H), 5.01 (d, J = 6.0 Hz, 1H), 5.08 (s, 2H), 5.20 (d, J = 6.0 Hz, 1H), 7.10-7.16 (m, 

2H), 7.39-7.47 (m, 1H), 7.66-7.72 (m, 3H). HPLC [Chiralpak IA, 

n-hexane/2-propanol = 98/2, = 254 nm, retention time: (major) 21.8 min, 

(minor) 25.1 min]. 
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