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S1. List of Compounds (Assignment/NMR Spectra) 

(1) 2-Hydroxy-N-(3-methyl-butyl)-benzamide 
(2) 5-Diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 
(3) 3-Diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 
(4) 3,5-Bis-diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 
(5) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-benzamide  
(6) 5-Chloro-3-diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 
(7) 5-Chloro-3-dibutylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide  
(8) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-piperidin-1-ylmethyl-benzamide 
(9) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-(4-phenyl-piperidin-1-ylmethyl)-benzamide 
(10) 3-(4-Benzyl-piperidin-1-ylmethyl)-5-chloro-2-hydroxy-N-(3-methyl-butyl)-benzamide 
(11) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-(4-phenyl-piperazin-1-ylmethyl)-benzamide 
(12) 5-Chloro-3-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-hydroxy-N- 

(3-methyl-butyl)-benzamide 
(13) 1-[5-Chloro-2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-4-phenyl-piperidinium chloride 
(14) Diethyl-[2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-ammonium chloride 
(15) [5-Chloro-2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-diethyl-ammonium chloride 

S2. Resonance-Assisted Hydrogen Bonding, Resonance Structures: Figure S1 
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Resonance structures of α - form showing the quinoid forms for C-1 and C-2

Resonance structures of β - form showing N lone pair delocalization into the amide carbonyl
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Figure S1. Selected resonance structures for the α- and the β-form of salicylamides (dashed 
lines: hydrogen bonding). 
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S3. Analytical Data and Assignment of the 1H/13C Resonances of Compounds 1–15 

Abbreviations: br, broad; dyn, dynamic; salicyl, aromatic ring of the salicylic acid substructure; 
multiplicity: m, multiplet; s, singlet, d, doublet; t, triplet; q, quaternary or quartet; qu, quintet; sept, septet; 
sext, sextet; AA’ or BB’, part of an AA’BB’ spin system; m [t, dd, q, tt, sext], the notation in brackets 
describes the overall appearance of the signal pattern (e.g., m[d] represents a multiplet with the 
appearance like a doublet); ax, axial; eq, equatorial. 

(1) 2-Hydroxy-N-(3-methyl-butyl)-benzamide  

1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.94 (d, 3J = 6.6, 6H, CONHCH2CH2CH(CH3)2), 1.47–1.54 
(m, 2H, CONHCH2CH2CH(CH3)2), 1.67 (sept, 3J = 6.6, 1H, CONHCH2CH2CH(CH3)2), 3.42–3.49 (m, 
2H, CONHCH2CH2CH(CH3)2), 6.41 (s, br, 1H, CONH), 6.79–6.85 (m[t], 1H, H-5 salicyl), 6.96 (d, 3J = 8.1, 
1H, H-3 salicyl), 7.35 (d, 3J = 8.1, 1H, H-6 salicyl), 7.36 (overlay with H-6, m[tr], H-4 salicyl), 12.43 
(sharp, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 22.53 (NCH2CH2CH(CH3)2), 26.05  
(NCH2CH2-CH(CH3)2), 38.14 (NCH2CH2CH(CH3)2), 38.40 (NCH2CH2CH(CH3)2), 114.53 (Cq-1 
salicyl), 118.66, 118.73 (C-3, C-5 salicyl), 125.41 (C-6 salicyl), 134.18 (C-4 salicyl), 161.58 (Cq-2 
salicyl), 170.04 (CONH). 

(2) 5-Diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 

Yellowish oil, yield: 3%. 
1H-NMR (600 MHz, CDCl3, 23 °C ): δ = 0.95 (d, 3J = 6.6, 6H, CONHCH2CH2CH(CH3)2), 1.03 (t,  

3J = 7.1, 6H, N(CH2CH3)2), 1.49–1.54 (m, 2H, CONHCH2CH2CH(CH3)2), 1.68 (sept, 3J = 6.6, 1H, 
CONHCH2CH2CH(CH3)2), 2.52 (q, 3J = 7.1, 4H, N(CH2CH3)2), 3.42–3.46 (m, 2H, CONHCH2CH2-
CH(CH3)2), 3.47 (s, 2H, salicyl-5-CH2N(CH2CH3)2), 6.53 (s, br, 1H, CONHCH2CH2CH(CH3)2), 6.89 
(d, 3J = 8.5, 1H, H-3 salicyl), 7.29 (dd, 3J = 8.4, 4J = 1.9, 1H, H-4 salicyl), 7.38 (d, 1H, 4J = 1.6, 1H,  
H-6 salicyl), salicyl-2-OH in rapid exchange. 

13C{1H}NMR (125 MHz, CDCl3, 23 °C): δ = 11.47 (CH2N(CH2CH3)2), 22.59 (NCH2CH2-
CH(CH3)2), 26.10 (NCH2CH2CH(CH3)2), 38.16 (NCH2CH2CH(CH3)2), 38.43 (NCH2CH2CH(CH3)2), 
46.58 (CH2N(CH2CH3)2), 57.11 (salicyl-5-CH2N(CH2CH3)2), 114.43 (Cq-1 salicyl), 118.19 (C-3 
salicyl), 125.77 (C-6 salicyl), 129.63 (Cq-5 salicyl), 134.95 (C-4 salicyl), 160.53 (Cq-2 salicyl), 170.04 
(CONHCH2CH2CH(CH3)2). 

(3) 3-Diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 

Yellowish oil, yield: 15%. 
1H-NMR (600 MHz, CDCl3, 23 °C ): δ = 0.95 (d, 3J = 6.6, 6H, CONHCH2CH2CH(CH3)2), 1.14  

(t, 3J = 7.1, 6H, N(CH2CH3)2), 1.50–1.54 (m, 2H, CONHCH2CH2CH(CH3)2), 1.69 (sept, 3J = 6.6, 1H, 
CONHCH2CH2CH(CH3)2), 2.68 (q, 3J = 7.1, 4H, N(CH2CH3)2), 3.45–3.49 (m, 2H, CONHCH2CH2-
CH(CH3)2), 3.82 (s, 2H, salicyl-3-CH2N(CH2CH3)2), 6.82 (dd[t], 2 × 3J = 7.6, 1H, H-5 salicyl), 7.05 (d, 
3J = 6.9, 1H, H-4 salicyl), 8.08 (dd, 3J = 7.9, 4J = 1.8, 1H, H-6 salicyl), 8.56 (s, br, 1H, CONH),  
7.50–9.50 (br, 1H, salicyl-2-OH). 
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13C{1H}NMR (125 MHz, CDCl3, 23 °C): δ = 10.95 (CH2N(CH2CH3)2), 22.69 (NCH2CH2-CH(CH3)2), 
26.24 (NCH2CH2CH(CH3)2), 38.03 (NCH2CH2CH(CH3)2), 38.71 (NCH2CH2CH(CH3)2), 46.09 
(CH2N(CH2CH3)2), 56.85 (salicyl-3-CH2N(CH2CH3)2), 118.68 (C-5 salicyl), 119.91 (Cq-1 salicyl), 
121.96 (Cq-3 salicyl), 130.78 (C-6 salicyl), 131.30 (C-4 salicyl), 158.18 (Cq-2 salicyl), 166.06 (CONH). 

(4) 3,5-Bis-diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 

Yellowish oil, yield: 13%.  
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.91 (d, 6H, CONHCH2CH2CH(CH3)2), 0.98 (t, 6H,  

salicyl-5-CH2N(CH2CH3)2), 1.09 (t, 6H, salicyl-3-CH2N(CH2CH3)2), 1.46–1.51 (m, 2H, CONHCH2-
CH2CH(CH3)2), 1.66 (m[sept], 1H, CONHCH2CH2CH(CH3)2), 2.46 (q, 4H, salicyl-5-CH2N-
(CH2CH3)2), 2.62 (q, 4H, salicyl-3-CH2N(CH2CH3)2), 3.41–3.46 (m, 4H, CONHCH2CH2CH(CH3)2, 
salicyl-5-CH2N(CH2CH3)2), 3.78 (s, 2H, salicyl-3-CH2N(CH2CH3)2), 7.07 (d, 4J = 2.8, 1H, H-4 salicyl), 
7.90 (d, 4J = 2.8, 1H, H-6 salicyl), 8.54 (br[t], 1H, CONHCH2CH2CH(CH3)2), 11.03 (br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 10.93 (salicyl-3-CH2N(CH2CH3)2), 11.60 (salicyl-5-
CH2N(CH2CH3)2), 22.58 (NCH2CH2CH(CH3)2), 26.11 (NCH2CH2CH(CH3)2), 37.90 (NCH2CH2-
CH(CH3)2), 38.65 (NCH2CH2CH(CH3)2), 46.08 (salicyl-3-CH2-N(CH2CH3)2), 46.53 (salicyl-5-CH2N-
(CH2CH3)2), 56.71 (salicyl-5-CH2N(CH2CH3)2), 56.83 (salicyl-3-CH2N(CH2CH3)2), 119.02 (Cq-1 
salicyl), 122.05 (Cq-3 salicyl), 129.54 (Cq-5 salicyl), 130.98 (C-6 salicyl), 131.95 (C-4 salicyl), 156.93 
(Cq-2 salicyl), 166.06 (CONHCH2CH2CH(CH3)2).  

(5) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-benzamide 

Colorless crystals, yield: 78%, mp 70–72 °C. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.96 (d, 6H, CONHCH2CH2CH(CH3)2), 1.50–1.55 (m, 2H, 

CONHCH2CH2CH(CH3)2), 1.68 (m[sept], 1H, CONHCH2CH2CH(CH3)2), 3.44–3.49 (m, 2H,  
CONH-CH2CH2CH(CH3)2), 6.23 (br, s, 1H, NH), 6.93 (d, 3J = 8.7, 1H, H-3 salicyl), 7.23 (d, 1H, H-6 
salicyl), 7.25 (dd, 1H, H-4 salicyl), 12.29 (s, br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 22.55 (NCH2CH2CH(CH3)2), 26.05 (NCH2CH2-
CH(CH3)2), 38.34, 38.37 (NCH2CH2CH(CH3)2), 115.46 (Cq-1 salicyl), 120.29 (C-3 salicyl), 123.39  
(Cq-5 salicyl), 125.01 (C-6 salicyl), 134.10 (C-4 salicyl), 160.22 (Cq-2 salicyl), 168.96 (CONH). 

(6) 5-Chloro-3-diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 

Yellowish oil, yield: 24%. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.93 (d, 6H, CONHCH2CH2CH(CH3)2), 1.13 (t, 6H, 

N(CH2CH3)2), 1.47–1.54 (m, 2H, CONHCH2CH2CH(CH3)2), 1.68 (m[sept], 1H, CONHCH2CH2-
CH(CH3)2), 2.67 (q, 4H, N(CH2CH3)2), 3.42–3.48 (m, 2H, CONHCH2CH2CH(CH3)2), 3.78 (s, 2H, 
CH2N(CH2CH3)2), 6.99 (d, 4J = 2.8, 1H, H-4 salicyl), 8.03 (d, 4J = 2.8, 1H, H-6 salicyl), 8.55 (br[t], 1H, 
CONHCH2CH2CH(CH3)2), 11.16 (br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 10.84 (CH2N(CH2CH3)2), 22.64 (NCH2CH2-CH(CH3)2), 
26.19 (NCH2CH2CH(CH3)2), 38.10 (NCH2CH2CH(CH3)2), 38.62 (NCH2CH2CH(CH3)2), 46.16 
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(CH2N(CH2CH3)2), 56.47 (CH2N(CH2CH3)2), 121.30 (Cq-1 salicyl), 123.41 (Cq-5 salicyl), 123.56 (Cq-3 
salicyl), 130.19 (C-6 salicyl), 130.76 (C-4 salicyl), 157.09 (Cq-2 salicyl), 164.82 (CONH). 

(7) 5-Chloro-3-dibutylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 

Orange oil, yield: 51%. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.91 (t, 3J = 7.4, 6H, N(CH2CH2CH2CH3)2), 0.93  

(d, 3J = 8.1, 6H, CONHCH2CH2CH(CH3)2), 1.25–1.36 (m, 4H, N(CH2CH2CH2CH3)2), 1.46–1.57  
(m, 6H, CONHCH2CH2CH(CH3)2, N(CH2CH2CH2CH3)2), 1.63–1.74 (m[sept], 1H, CONHCH2CH2-
CH(CH3)2), 2.52–2.59 (m[t], 4H, N(CH2CH2CH2CH3)2), 3.42–3.49 (m, 2H, CONHCH2CH2-CH(CH3)2), 
3.78 (s, 2H, salicyl-3-CH2N(di-n-butyl), 6.99 (d, 4J = 2.7, 1H, H-4 salicyl), 8.04 (d, 4J = 2.7, 1H, H-6 
salicyl), 8.57 (t, br, 3J = 4.6, 1H, CONHCH2CH2CH(CH3)2), 11.03 (br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 13.95 (C-4 of N(CH2CH2CH2CH3)2), 20.54 (C-3 of 
N(CH2CH2CH2CH3)2), 22.62 (CONHCH2CH2CH(CH3)2), 26.15 (CONHCH2CH2CH(CH3)2), 27.96 (C-2 
of N(CH2CH2CH2CH3)2), 38.03 (CONHCH2CH2CH(CH3)2), 38.55 (CONHCH2CH2CH(CH3)2), 52.83 
(C-1 of N(CH2CH2CH2CH3)2), 57.70 (salicyl-3-CH2N(di-n-butyl), 121.28 (Cq-1 salicyl), 123.43 (Cq-5 
salicyl), 123.73 (Cq-3 salicyl), 130.21 (C-6 salicyl), 130.78 (C-4 salicyl), 156.97 (Cq-2 salicyl), 164.84 
(CONHCH2CH2CH(CH3)2). 

(8) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-piperidin-1-ylmethyl-benzamide 

Yellowish crystals, yield: 58%, mp: 90–91 °C. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.95 (d, 3J = 6.5, 6H, CONHCH2CH2CH(CH3)2), 1.47–1.74 

(m, 9H, CH2-3,4,5 piperidine, CONHCH2CH2CH(CH3)2), 2.03–3.18 (br, dyn, 4H, CH2-2,6 piperidine), 
3.42–3.50 (m, 2H, CONHCH2CH2CH(CH3)2), 3.69 (s, 2H, salicyl-3-CH2N(piperidine)), 7.01 (d, 4J = 2.5, 
1H, H-4 salicyl), 8.04 (d, 4J = 2.7, 1H, H-6 salicyl), 8.47 (br[t], 1H, CONHCH2CH2CH(CH3)2), 10.18 
(s, br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 22.67 (NCH2CH2CH(CH3)2), 23.69 (CH2-4 piperidine), 
25.61 (CH2-3,5 piperidine), 26.23 (NCH2CH2CH(CH3)2), 38.16 (NCH2CH2CH(CH3)2), 38.65 
(NCH2CH2CH(CH3)2), 53.59 (C-2,6 piperidine), 61.44 (salicyl-3-CH2N(piperidine)), 121.24 (Cq-1 
salicyl), 123.22 (Cq-3 salicyl), 123.70 (Cq-5 salicyl), 130.25 (C-6 salicyl), 131.04 (C-4 salicyl), 156.63 
(Cq-2 salicyl), 164.81 (CONH). 

(9) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-(4-phenyl-piperidin-1-ylmethyl)-benzamide 

Yellowish crystals, yield: 67%, mp: 130–131 °C. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.98 (d, 3J = 6.5, 6H, CONHCH2CH2CH(CH3)2), 1.52–1.60 

(m, 2H, CONHCH2CH2CH(CH3)2), 1.67–1.77 (m[sept], 1H, CONHCH2CH2CH(CH3)2), 1.77–1.90 
(m[ddd], 2H, CHax-3,5 piperidine), 1.94–2.02 (m[d], 2H, CHeq-3,5 piperidine), 2.29–2.39 (m[t], 2H, 
CHax-2,6 piperidine), 2.58–2.69 (m[86], 1H, CHax-4 piperidine), 3.12–3.19 (m[d], 2H, CHeq-2,6 
piperidine), 3.47–3.54 (m, 2H, CONHCH2CH2CH(CH3)2), 3.78 (s, 2H, salicyl-3-CH2N-piperidine), 7.07 
(d, 4J = 2.6, 1H, H-4 salicyl), 7.22–7.28 (m, 3H, C-2,6,4 phenyl in 4-phenylpiperidine), 7.31–7.37 (m, 
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2H, C-3,5 phenyl in 4-phenylpiperidine), 8.09 (d, 4J = 2.7, 1H, H-6 salicyl), 8.44 (t, 3J = 4.5, 1H, 
CONHCH2CH2CH(CH3)2), 11.59 (br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 22.64 (CONHCH2CH2CH(CH3)2), 26.20  
(CONH-CH2CH2CH(CH3)2), 33.04 (C-3,5 piperidine), 38.17 (CONHCH2CH2CH(CH3)2), 38.61 
(CONH-CH2CH2CH(CH3)2), 41.80 (C-4 piperidine), 53.44 (C-2,6 piperidine), 61.06 (salicyl-3-CH2N-
piperidine), 121.27 (Cq-1 salicyl), 123.39 (Cq-3 salicyl), 123.94 (Cq-5 salicyl), 126.66 (C-4 phenyl in  
4-phenylpiperidine), 126.75 (C-2,6 phenyl in 4-phenylpiperidine), 128.66 (C-3,5 phenyl in  
4-phenylpiperidine), 130.26 (C-6 salicyl), 131.05 (C-4 salicyl), 144.95 (Cq-1 phenyl in 4-phenyl-piperidine), 
156.20 (Cq-2 salicyl), 164.65 (CONHCH2CH2CH(CH3)2). 

(10) 3-(4-Benzyl-piperidin-1-ylmethyl)-5-chloro-2-hydroxy-N-(3-methyl-butyl)-benzamide 

Yellowish crystals, yield: 23%, mp: 100–101 °C. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.96 (d, 3J = 6.5, 6H, CONHCH2CH2CH(CH3)2), 1.29–1.41 

(m[ddd], dyn, 2H, CHax-3,5 piperidine), 1.49–1.57 (m, 2H, CONHCH2CH2CH(CH3)2), 1.58–1.78 (m, 
4H, CHeq-3,5 piperidine, CONHCH2CH2CH(CH3)2, CHax-4 piperidine), 2.06–2.20 (m[t], dyn, 2H,  
CHax-2,6 piperidine), 2.57 (d, 3J = 7.1, 2H, piperidine-4-CH2-phenyl), 2.93–3.03 (m[d], 2H, CHeq 2,6 
piperidine), 3.43–3.51 (m, 2H, CONHCH2CH2CH(CH3)2), 3.68 (s, 2H, salicyl-3-CH2-4-benzyl-piperidine), 
6.99 (d, 4J = 2.6, 1H, H-4 salicyl), 7.10–7.16 (m, 2H, H-2,6 phenyl in 4-benzylpiperidine), 7.17–7.23 (m, 
1H, H-4 phenyl in 4-benzylpiperidine), 7.24–7.31 (m, 2H, H-3,5 phenyl in 4-benzylpiperidine), 8.05 (d, 
4J = 2.7, 1H, H-6 salicyl), 8.48 (t, 3J = 5.0, 1H, CONHCH2CH2CH(CH3)2), 11.69 (s, br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 22.63 (CONHCH2CH2CH(CH3)2), 26.17 (CONH-
CH2CH2CH(CH3)2), 31.78 (C-3,5 piperidine), 37.41 (C-4 4-benzylpiperidine), 38.13 (CONHCH2CH2-
CH(CH3)2), 38.60 (CONHCH2CH2CH(CH3)2), 42.79 (4-piperidine-CH2-phenyl), 52.93 (C-2,6 piperi-
dine), 60.96 (salicyl-3-CH2-1-piperidine-4-benzyl), 121.16 (Cq-1 salicyl), 123.29 (Cq-3 salicyl), 123.67 
(Cq-5 salicyl), 126.15 (C-4 phenyl in 4-benzylpiperidine), 128.39 (C-3,5 phenyl in 4-benzylpiperidine), 
129.09 (C-2,6 phenyl in 4-benzylpiperidine), 130.16 (C-6 salicyl), 130.93 (C-4 salicyl), 139.96 (Cq-1 
phenyl in 4-benzylpiperidine), 156.44 (Cq-2 salicyl), 164.69 (CONHCH2CH2CH(CH3)2). 

(11) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-(4-phenyl-piperazin-1-ylmethyl)-benzamide 

Colorless crystals, yield: 41%, mp: 100–101 °C. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.94 (d, 6H, CONHCH2CH2CH(CH3)2), 1.48–1.55 (m, 2H, 

CONHCH2CH2CH(CH3)2), 1.63–1.74 (m[sept], 1H, CONHCH2CH2CH(CH3)2), 2.77 (m, br, 4H,  
CH2-3,5 piperazine), 3.27 (m, br, 4H, CH2-2,6 piperazine), 3.43–3.51 (m, 2H, CONHCH2CH2CH(CH3)2), 
3.77 (s, 2H, salicyl-3-CH2-1-piperazine-4-phenyl), 6.87–6.95 (m, 3H, H-2,4,6 phenyl), 7.09 (d, 4J = 2.6, 
1H, H-4 salicyl), 7.25–7.31 (m, 2H, H-3,5 phenyl), 8.06 (d, 4J = 2.6, 1H, H-6 salicyl), 8.25 (t, 3J = 5.0, 
1H, CONHCH2CH2CH(CH3)2), 11.28 (br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 22.58 (NCH2CH2CH(CH3)2), 26.11 (NCH2CH2-
CH(CH3)2), 38.17 (NCH2CH2CH(CH3)2), 38.51 (NCH2CH2CH(CH3)2), 49.08 (C-3,4 piperazine), 52.36 
(C-2,6 piperazine), 60.46 (salicyl-3-CH2-1-piperazine-4-phenyl), 116.44 (C-2,6 phenyl of  
4-phenyl-piperazine), 120.54 (C-4 phenyl of 4-phenylpiperazine), 121.14 (Cq-1 salicyl), 123.30 (Cq-3 
salicyl), 124.28 (Cq-5 salicyl), 129.29 (C-3,5 phenyl of 4-phenylpiperazine), 130.24 (C-6 salicyl), 131.39 
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(C-4 salicyl), 150.71 (Cq-1 phenyl of 4-phenylpiperazine), 155.59 (Cq-2 salicyl), 164.63 
(CONHCH2CH2-CH(CH3)2). 

(12) 5-Chloro-3-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-hydroxy-N- 
(3-methyl-butyl)-benzamide 

Colorless crystals, yield: 69%, mp: 174–176 °C. 
1H-NMR (400 MHz, CDCl3, 23 °C): δ = 0.94 (d, 3J = 6.5, 6H, CONHCH2CH2CH(CH3)2), 1.49–1.55 

(m, 2H, CONHCH2CH2CH(CH3)2), 1.62–1.73 (m[sept], 1H, CONHCH2CH2CH(CH3)2), 3.41–3.48 (m, 
2H, CONHCH2CH2CH(CH3)2), 4.89 (s, 2H, salicyl-3-CH2-N-phthalimide), 6.57 (t, 3J = 5.3, 1H, 
CONHCH2CH2CH(CH3)2), 7.16 (d, 4J = 2.8, 1H, H-4 salicyl), 7.20 (d, 4J = 2.8, 1H, H-6 salicyl),  
7.71–7.77 (m, 2H, H-5,6, AA’-phthalimide), 7.84–7.90 (m, 2H, H-4,7 BB’-phthalimide), 12.72 (s, sharp, 
1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, CDCl3, 23 °C): δ = 22.55 (NCH2CH2CH(CH3)2), 26.03 (NCH2CH2-
CH(CH3)2), 36.24 (salicyl-3-CH2-N-phthalimide), 38.24 (NCH2CH2CH(CH3)2), 38.41 (NCH2CH2-
CH(CH3)2), 115.52 (Cq-1 salicyl), 123.02 (Cq-5 salicyl), 123.66 (C-4,7 phthalimide), 124.82 (C-6 
salicyl), 126.84 (Cq-3 salicyl), 132.14 (C-3a,7a phthalimide), 132.35 (C-4 salicyl), 134.34 (C-5,6 
phthalimide), 157.76 (Cq-2 salicyl), 168.29 (CO phthalimide), 168.74 (CONHCH2CH2CH(CH3)2). 

(13) 1-[5-Chloro-2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-4-phenyl- 
piperidinium chloride 

Colorless crystals, mp: 234–237 °C. 
1H-NMR (400 MHz, DMSO-d6, 23 °C): δ = 0.91 (d, 3J = 6.6, 6H, CONHCH2CH2CH(CH3)2), 1.42–1.49 

(m, 2H, CONHCH2CH2CH(CH3)2), 1.56–1.67 (m[sept], 1H, CONHCH2CH2CH(CH3)2), 1.88–1.97 
(m[d], 2H, CHeq-3,5 piperidinium), 2.03–2.16 (m[62], 2H, CHax-3,5 piperidinium), 2.76–2.87 (m[t], 1H, 
CHax-4 piperidinium), 3.05–3.17 (m[t], 2H, CHax-2,6 piperidinium), 3.28–3.33 (overlay with water, m, 
2H, CONHCH2CH2CH(CH3)2), 3.41–3.50 (m[d], 2H, CHeq-2,6 piperidinium), 4.27 (s, br, 2H,  
salicyl-3-CH2N+H-piperidinium), 7.18–7.25 (m, 3H, H-2,6,4 phenyl in 4 phenylpiperidinium),  
7.28–7.36 (m, 2H, H-3,5 phenyl in 4-phenylpiperidinium), 7.97 (d, 4J = 2.4, 1H, H-4 salicyl), 8.21 (d,  
4J = 2.5, 1H, H-6 salicyl), 9.29 (t, 3J = 5.3, 1H, CONHCH2CH2CH(CH3)2), 10.84 (s, br, 1H,  
3-salicyl-CH2N+H-piperidinium), 14.10 (br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, DMSO-d6, 23 °C): δ = 22.31 (CONHCH2CH2CH(CH3)2), 25.21  
(CONH-CH2CH2CH(CH3)2), 29.65 (C-3,5 piperidinium), 37.42 (CONHCH2CH2CH(CH3)2), 37.48 
(CONH-CH2CH2CH(CH3)2), 38.49 (C-4 piperidinium), 51.71 (C-2,6 piperidinium), 52.10  
(salicyl-3-CH2-4-phenylpiperidinium), 115.56 (Cq-3 salicyl), 120.03 (Cq-1 salicyl), 121.75 (Cq-5 
salicyl), 126.52 (C-2,6 phenyl in 4-phenylpiperidinium, C-4 phenyl in 4-phenylpiperidinium), 128.21 
(C-6 salicyl), 128.52 (C-3,5 phenyl in 4-phenylpiperidinium), 137.15 (C-4 salicyl), 144.31 (Cq-1 phenyl 
in 4-phenyl-piperidinium), 159.33 (Cq-2 salicyl), 168.47 (CONHCH2CH2CH(CH3)2). 
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(14) Diethyl-[2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-ammonium chloride 

Colorless crystals, mp: 172–174 °C. 
1H-NMR (400 MHz, DMSO-d6, 23 °C ): δ = 0.88 (d, 6H, CONHCH2CH2CH(CH3)2), 1.24 (t, 6H, 

NH+(CH2CH3)2), 1.40–1.46 (m, 2H, CONHCH2CH2CH(CH3)2), 1.58 (sept, 1H, CONHCH2CH2-
CH(CH3)2), 3.00–3.14 (m, 4H, NH+(CH2CH3)2), 3.28–3.33 (m, 2H, CONHCH2CH2CH(CH3)2), 4.23 (s, 
2H, salicyl-3-CH2-CH2NH+(CH2CH3)2), 6.95 (dd[t], 2 × 3J = 7.6, 1H, H-5 salicyl), 7.68 (dd, 3J = 6.9,  
4J = 0.9, 1H, H-4 salicyl), 7.99 (dd, 3J = 7.9, 4J = 1.1, 1H, H-6 salicyl), 9.15 (t, 3J = 5.5, 1H, 
CONHCH2CH2CH(CH3)2), 9.44 (s, br, 1H, CH2N+H(CH2CH3)2), 14.00 (s, br, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, DMSO-d6, 23 °C): δ = 8.72 (CH2N+H(CH2CH3)2), 22.62 (NCH2CH2-
CH(CH3)2), 25.57 (NCH2CH2CH(CH3)2), 37.65 (NCH2CH2CH(CH3)2), 37.86 (NCH2CH2CH(CH3)2), 
46.94 (CH2N+H(CH2CH3)2), 49.66 (CH2N+H(CH2CH3)2), 114.66 (Cq-3 salicyl), 118.64 (C-5 salicyl), 
118.75 (Cq-1 salicyl), 128.99 (C-6 salicyl), 137.36 (C-4 salicyl), 160.44 (Cq-2 salicyl), 169.79 (CONH). 

(15) [5-Chloro-2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-diethyl-ammonium chloride 

Colorless crystals, mp: 224–227 °C. 
1H-NMR (400 MHz, DMSO-d6, 23 °C): δ = 0.90 (d, 3J = 6.6, 6H, CONHCH2CH2CH(CH3)2), 1.23–1.29 

(m, 2H, CONHCH2CH2CH(CH3)2), 1.42–1.49 (t, 6H, NH+(CH2CH3)2), 1.56–1.67 (m[sept], 1H, 
CONHCH2CH2CH(CH3)2), 2.99–3.17 (m, 4H, NH+(CH2CH3)2), 3.28–3.35 (m, 2H, CONHCH2CH2-
CH(CH3)2), 4.25 (d, 3J = 4.5, 2H, salicyl-3-CH2-N+H(CH2CH3)2), 7.96 (d, 4J = 2.4, 1H, H-4 salicyl), 
8.21 (d, 4J = 2.8, 1H, H-6 salicyl), 9.32 (br[t], 1H, CONHCH2CH2CH(CH3)2), 10.30 (s, br, 1H,  
3-salicyl-CH2 N+H(CH2CH3)2), 14.13 (s, sharp, 1H, salicyl-2-OH). 

13C{1H}NMR (100 MHz, DMSO-d6, 23 °C): δ = 8.34 (CH2N+H(CH2CH3)2), 22.30 (NCH2CH2-
CH(CH3)2), 25.20 (NCH2CH2CH(CH3)2), 37.40 (NCH2CH2CH(CH3)2), 37.47 (NCH2CH2CH(CH3)2), 
46.21 (salicyl-3-CH2N+H(CH2CH3)2), 48.21 (salicyl-3-CH2N+H(CH2CH3)2), 115.48 (Cq-3 salicyl), 
120.64 (Cq-1 salicyl), 121.82 (Cq-5 salicyl), 128.10 (C-6 salicyl), 136.63 (C-4 salicyl), 159.10 (Cq-2 
salicyl), 168.44 (CONHCH2CH2CH(CH3)2). 
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4. Representation of the 1H/13C NMR Spectra of Compounds 1–15 

(1) 2-Hydroxy-N-(3-methyl-butyl)-benzamide 
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(2) 5-Diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide  
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(3) 3-Diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide  
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(4) 3,5-Bis-diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide  
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(5) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-benzamide  
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(6) 5-Chloro-3-diethylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide  
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(7) 5-Chloro-3-dibutylaminomethyl-2-hydroxy-N-(3-methyl-butyl)-benzamide 
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(8) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-piperidin-1-ylmethyl-benzamide  
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(9) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-(4-phenyl-piperidin-1-ylmethyl)-benzamide 
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(10) 3-(4-Benzyl-piperidin-1-ylmethyl)-5-chloro-2-hydroxy-N-(3-methyl-butyl)-benzamide  
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(11) 5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-(4-phenyl-piperazin-1-ylmethyl)-benzamide  
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(12) 5-Chloro-3-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-hydroxy-N-(3-methyl-butyl)-
benzamide  
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(13) 1-[5-Chloro-2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-4-phenyl- 
piperidinium chloride  
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(14) Diethyl-[2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-ammonium chloride  
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(15) [5-Chloro-2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-diethyl-ammonium; chloride 
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5. Crystals Grown for Free Base 9 and Hydrochlorides 13 and 14 

5-Chloro-2-hydroxy-N-(3-methyl-butyl)-3-(4-phenyl-piperidin-1-ylmethyl)-benzamide (9): 

 

1-[5-Chloro-2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-4-phenyl-piperidinium chloride (13): 

 

Diethyl-[2-hydroxy-3-(3-methyl-butylcarbamoyl)-benzyl]-ammonium chloride (14): 

 


