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Section 1
Synthesis of THP structurally related compounds

4. -(dimethylamino)-N-propylbutanamide 3a

Waxysolid. Yield:75%. MS (ESI) m/z: 172.16(M + H). 'TH NMR (CDCls, 400 MHz) d: 6.52 (bs, 1H),
3.17 (q, 2H, J= 6.6 Hz), 2.30-2.23 (m, 2H), 2.20 (m +s, 8H), 1.76 (t, 2H, J= 6.8 Hz), 1.49 (q, 2H, J=7.2 Hz),
0.90 (t, 3H, J=7.3 Hz).13C NMR(CDCls, 100 MHz) &: 172.7, 58.1, 45.9, 42.6, 34.2, 24.1,23.2, 11.2.

4. -(dimethylamino)-N-butylbutanamide 3b

Waxysolid. Yield: 74%. MS (ESI) m/z: 186.17(M + H)*. 'TH NMR (CDCls, 300 MHz) d: 6.50 (bs, 1H),
321 (q, 2H, J= 7.0 Hz), 2.47 (t, 2H, J= 6.8 Hz), 2.34 (s, 6H), 2.26 (t, 2H, J= 7.0 Hz), 1.86-1.81 (m, 2H),
1.48-1.43 (m, 4H), 0.90 (t, 3H, J= 7.2 Hz). 13C NMR(CDCls, 75 MHz) d: 172.7, 58.1, 45.9, 40.1, 34.2, 32.3,
24.1,19.9, 138.

4. -(dimethylamino)-N-(prop-2-ynyl)butanamide 3c

Waxysolid. Yield:72%. MS (ESI) m/z: 168.13(M + H)*. 'TH NMR (CDCls, 300 MHz) :7.67 (bs, 1H),
4.01-3.99 (m, 2H), 2.32 (q, 4H, J=7.0 Hz), 2.21 (s, 6H + 1H), 1.61 (q, 2H, J= 6.5 Hz). *C NMR(CDCls, 75
MHz) &: 173.0, 78.1, 70.9, 58.1, 45.9, 33.3, 30.0, 24.1.

4. -(dimethylamino)-N-(3-methoxypropyl)butanamide 3d

Waxysolid. Yield:74%. MS (ESI) m/z: 202.17(M + H)". 'TH NMR (CDCls, 400 MHz) d: 6.64 (bs, 1H),
3.42 (t, 2H, J= 5.4 Hz), 3.22 (s, 3H), 2.41 (t, 2H, J= 6.6 Hz), 2.18 (s, 10H), 1.78-1.73 (m, 4H). 3C NMR
(CDCls, 100 MHz) d: 172.7, 71.7,59.3, 58.1, 45.9, 36.7, 29.6, 24.1.

4. -(dimethylamino)-N-(hexadecyl)butanamide 3e

Waxysolid. Yield:31%. MS (ESI) m/z: 354.5 (M + H)*. ITH NMR (CDCls, 400 MHz) :6.44 (bs, 1H),
3.20 (t, 2H, J= 6.22 Hz), 2.29 (t, 2H, ]=6.6 Hz), 2.23 (m+s, 8H), 1.77 (t, 2H, J= 6.8 Hz), 1.46 (s, 2H), 1.25
(s, 26H), 0.86 (d, 3H, J= 7.0 Hz).*C NMR (CDCls, 100 MHz) d: 172.7, 58.1, 45.9, 40.4, 34.2, 31.9, 30.1,
29.7,29.4,26.8,24.1,22.8, 14.1.

N-cyclohexyl-4-(dimethylamino)butanamide 3f

Waxy solid. Yield:32%. MS (ESI) m/z: 212.3(M + H)*. 'TH NMR (CDCls, 300 MHz) 8:6.49 (bs, 1H),
3.72 (d, 1H, J= 4.0 Hz), 2.26 (d, 1H, J= 2.9 Hz), 2.25 (s, 6H), 1.89-1.58 (m, 8H), 1.54-1.06 (m, 7H).1*C
NMR (CDCls, 75 MHz) d: 172.4, 58.1, 47.4, 45.9, 33.8, 34.5, 28.0, 24.1, 22.9.

4. -(dimethylamino)-1-(piperidin-1-yl)butan-1-one 3g

Waxy solid. Yield: 81%. MS (ESI) m/z: 198.2 (M + H)* 'H NMR (CDCls, 400 MHz) d: 3.68 (t, 2H,
J=5.4 Hz), 3.62 (t, 2H, J]= 7.3 Hz), 2.43-2.36 (m, 4H), 2.19 (s, 6H), 1.78 (t, 2H, J]=7.6 Hz), 1.60 (d, 2H, J=
5.2 Hz), 1.53-1.50 (m, 4H). 3C NMR (CDCls, 100 MHz) 5: 147.7, 58.1, 45.9, 44.8, 32.0, 25.6, 25.4, 24.4.

4. -(dimethylamino)-N-(phenyl)butanammide 3h

Compound was purified by chromatography on silica gel in a gradient, using as eluent a mixture
of CHCls/CHsOH (90:10) to elute the impurities and a mixture of CH2Clz/CH3OH/Et:N (90:10:0.2) to
elute the compound as an oil .Yield: 35%. MS (ESI) m/z: 207.3 (M+H)*. 'TH NMR (CDCls, 300 MHz) d:
9.77 (bs, 1H), 7.55 (d, 2H, |=7.7 Hz), 7.31 (t, 2H, ]=5.8 Hz), 7.26 (bs, 1H), 2.55-2.53 (m, 4H), 2.37 (s, 6H),
1.93-1.89 (m, 2H). 3C NMR (CDCls, 75 MHz) : 173.0, 138.5, 129.0, 124.4, 121.6, 58.1, 45.9, 33.8, 24.1.
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4-(dimethylamino)-N-(4-methoxyphenyl)butanamide3i

Compound was purified by chromatography on silica gel in a gradient, using as eluent a mixture
of CHCls/CHsOH 90:10 to elute the impurities and a mixture of CH>Clo/CHsOH/EtsN (90:10:0.5) to
elute the compound as an oil. Yield: 75%. MS (ESI) m/z: 236.3 (M + H)*. 'TH NMR (CDCls, 300 MHz) d:
9.56 (bs, 1H), 7.45 (d, 2H, = 8.9 Hz), 6.82 (d, 2H, J=8.9 Hz), 3.75 (s, 3H), 2.57-2.49 (m, 4H), 2.38 (s, 6H),
1.92-1.87 (m, 2H). 3C NMR (CDCls 75 MHz) d: 173.0, 156.3, 130.8, 122.6, 114.5, 58.1, 55.9, 45.9, 33.8,
24.1.

4. -(dimethylamino)-N-(3,4-dimethylphenyl)butanamide 3j

Compound was purified by chromatography on silica gel in a gradient, using as eluent a mixture
of CHCls/CHsOH 90:10 to elute the impurities and a mixture of CH2Clo/CHsOH/EtsN 90:10:0.5 to elute
the compound. Oil. Yield: 67% MS (ESI) m/z: 235.3 (M + H)*. 'TH NMR (CDCls, 300 MHz) d: 9.41 (bs,
1H), 7.34 (s, 1H), 7.21 (d, 1H, ]=7.8 Hz), 7.03 (d, 1H, J= 7.8 Hz), 2.47-2.38 (m, 4H), 2.27 (s, 6H), 2.17 (s,
6H), 1.86-1.83 (m, 2H). *C NMR (CDCls, 75 MHz) &: 173.0, 137.1, 135.4, 132.5, 129.2, 118.5, 58.1, 45.9,
33.8,24.1,17.8.

4-(dimethylamino)-N-(4-nitrophenyl)butanamide3k

To a solution of 4-nitroaniline (82.9 mg, 0.6 mmol, 2 eq) in pyridine (1 mL), phosphorous
trichloride (26.2 pL, 0.3 mmol, 1 equivalent) at room temperature was added and stirring was kept
for 1 hour. Then 50 mg of 2 (0.31 mmol) were put into the reaction mixture and temperature brought
at 40 °C for three hours. Pyridine was removed under vacuum and the residue rinsed with
dichloromethane was extracted with 1IN HCI. The acidic phase was basified with NaOH 1N and
extracted for three times with dichloromethane. Product was obtained as an oil. Yield: 72%. MS (ESI)
m/z: 252.3 (M + H)*. TH NMR (CDCls, 400 MHz) d: 8.16 (d, 2H, = 9.0 Hz), 7.66 (d, 2H, = 9.0 Hz), 2.56
(t,2H, J=6.2 Hz), 2.49 (t, 2H, |=5.7 Hz), 2.34 (s, 6H), 1.86 (t, 2H, J]= 5.9 Hz). 3C NMR (CDCls, 100 MHz)
0:173.0, 144.6, 144.0, 122.5, 121.3, 58.1, 45.9, 33.8, 24.1.

4. -(dimethylamino)-N-(benzyl)butanamide 31

Compound was purified by chromatography on silica gel in a gradient, using as eluent a mixture
of CHCL/CHsOH 90:10 to elute the impurities and a mixture of CH2Clo/CHsOH/EtsN (90:10:0.2) to
elute the compound. Waxy solid. Yield: 87%. MS (ESI) m/z: 219.2 (M + H)*. 'TH NMR (CDCls, 300 MHz)
0:7.29 (q 5H, J= 6.4 Hz), 4.41 (d, 2H, J=5.5 Hz), 2.34-2.17 (m, 4H), 2.08 (s, 6H), 1.18-1.75 (m, 2H). 13C
NMR (CDCls, 75 MHz) d: 173.0, 141.7, 128.6, 127.0, 126.8, 58.1, 45.9, 44.1, 34.2, 24.1.

4-(dimethylamino)-N-(4-chlorobenzyl)butanamide3m

Oil. Yield: 42%. MS (ESI) m/z: 255.8 (M + H)*. tH NMR (CDCls;, 300 MHz) &: 7.34-7.19 (m, 5H),
437 (d, 2H, J= 5.6 Hz), 2.34-2.26 (m, 4H), 2.11 (s, 6H), 1.80-1.76 (m, 2H). *C NMR (CDCls, 75 MHz) d:
173.0,139.8, 132.3, 128.7, 128.4, 58.1, 45.9, 34.2, 24.1.

4-(dimethylamino)-N-(4-methoxybenzyl)butanamide3n

Oil. Yield: 49% MS (ESI) m/z: 251.3 (M + H)*. tH-NMR (CDCl;, 250 MHz) &: 7.19 (d, 2H, J= 8.6 Hz),
6.84 (d, 2H, J= 8.6 Hz), 4.32 (d, 2H, J=5.4 Hz), 3.78 (s, 3H), 2.29-2.24 (m, 4H), 2.09 (s, 6H), 1.79-1.73 (m,
3H). 13C NMR (CDCls, 60 MHz) d: 173.0, 158.7, 134.0, 128.0, 114.1, 58.1, 55.9, 45.9, 44.1, 34.2, 24.1.

4. -(dimethylamino)-N-(4-nitrobenzyl)butanamide 30

Product was purified by chromatography on silica gel in a gradient, using as eluent a mixture of
CHCls/CHsOH (90:10) to elute the impurities and a mixture of CH2Clo/CHsOH/EtsN (90:10:0.2) to
elute the compound as an oil. Yield: 43%. MS (ESI) m/z: 266.1 (M+H)*. "H NMR (CDCls, 300 MHz) d:
8.15 (d, 2H, J=8.5 Hz), 7.77 (bs, 1H), 7.43 (d, 2H, |= 8.4 Hz), 4.49 (d, 2H, J= 5.8 Hz), 2.41-2.36 (m, 4H),
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2.21 (s, 6H), 1.86-1.81 (m, 2H). *C NMR (CDCls, 75 MHz) &: 173.0, 147.8, 146.4, 127.9, 120.9, 58.1, 45.9,
44.1,34.2,24.1.

(RS)-4-(dimethylamino)-N-(1-phenylethyl)butanamide 3p

Product was purified by chromatography on silica gel in a gradient, using as eluent a mixture of
CHCls/CHsOH 90:10 to elute the impurities and a mixture of CH2Cl>/CHsOH/Et:N 90:10:0.5 to elute
the compound.Waxy solid. Yield: 30%. MS (ESI) m/z: 236.3 (M + H)*. '"H NMR (CDCls, 300 MHz) :
7.43 (bs, 1H), 7.33-7.22 (m, 5H), 5.09-5.04 (m, 1H), 2.67 (t, 2H, = 6.7 Hz), 2.49 (s, 6H), 2.37-2.34 (m,
2H), 1.95 (t, 2H, J= 6.8 Hz), 1.47 (d, 3H, J= 6.5 Hz). 3C NMR (CDCls, 75 MHz) 6: 172.7, 143.5, 128.6,
127.0,126.8, 58.1, 49.5, 45.9, 34.5, 24.1.

4-(dimethylamino)-N-(3,5-dimethoxybenzyl)butanamide3q

Product was purified by chromatography on silica gel in a gradient, using as eluent a mixture of
CHCI3/CHsOH (90:10) to elute the impurities and a mixture of CH2Clo/CHsOH/Et:N (90:10:0.5) to
elute the compound as an oil. Yield: 81%. MS (ESI) m/z: 281.2 (M + H)*. 'TH NMR (CDCls, 300 MHz) o:
7.21 (bs, 1H), 6.46 (s, 2H), 6.36 (s, 1H), 4.37 (d, 2H, J= 5.6 Hz), 3.80 (s, 6H), 2.59 (t, 2H, J= 6.7 Hz), 2.47-
2.43 (m, 2H), 2.40 (s, 6H), 1.98-1.96 (m, 2H). 3C NMR (CDCls, 75 MHz) &: 173.0, 161.5, 143.7, 103.3,
98.4,58.1,55.9,45.9,44.7,34.2, 24.1.

4-(dimethylamino)-N-(4-metoxyphenylethyl)butanamide3r

Waxy solid. Yield: 92%. MS (ESI) m/z: 265.4 (M + H)~. 'TH NMR (CDCl5 250 MHz) &: 7.09 (d, 2H,
J=7.9 Hz), 6.82 (d, 2H, J= 7.9 Hz), 6.42 (bs, 1H), 3.77 (s, 3H), 3.48-3.43 (m, 2H), 2.73 (t, 2H, J= 7.0 Hz),
2.23-2.17 (m, 4H), 2.13 (s, 6H), 1.75-1.69 (m, 2H). 3C NMR (CDCls, 60 MHz) d: 172.7, 157.9, 131.8,
128.8,114.2, 58.1, 55.9, 45.9, 40.7, 35.7, 34.2, 24.1.

4. -(dimethylamino)-N-(4-nitrofeniletil) butanamide 3s

Product was purified by chromatography on silica gel in a gradient, using as eluent a mixture of
CHClIs/CHsOH (90:10) to elute the impurities and a mixture of CH2Clo/CHsOH/EtsN (90:10:0.2) to
elute the compoundas an oil. Yield: 46%. MS (ESI) m/z: 280.3 (M + H)*. 'H NMR (CDCls, 300 MHz) d:
8.16 (d, 2H, J=8.5 Hz), 7.37 (d, 2H, J=8.3 Hz), 3.51 (t, 2H, J= 6.7 Hz), 3.00-2.91 (m, 3H), 2.56 (t, 1H, J=
7.2 Hz), 2.26-2.18 (m, 4H), 2.15 (s, 6H), 1.74 (t, 1H, J=6.9 Hz).*C NMR (CDCls, 75 MHz) d: 172.7, 145.6,
128.7,121.0, 58.1, 45.9, 40.7, 35.7, 34.2, 24.1.

4. -(dimethylamino)-N-(3-phenylpropyl)butanamide 3t

Product was purified by chromatography on silica gel in a gradient, using as eluent a mixture of
CHCls/CHsOH 90:10 to elute the impurities and a mixture of CH2Clo/CHsOH/Et:N 90:10:0.2 to elute
the compound as an oil. Yield: 49%. MS (ESI) m/z: 247.2 (M + H)*. 'TH NMR (CDCls, 300 MHz) 5: 7.18
(q, 5H, J=6.4 Hz), 6.95 (bs, 1H), 9.62 (t, 2H, J=5.9 Hz), 2.60 (t, 2H, J]=7.6 Hz), 2.28 (t, 2H, |= 6.8 Hz), 2.17
(t, 8H, J=7.4 Hz), 1.81-1.72 (m, 4H).*C NMR (CDCls, 75 MHz) 5: 172.7, 138.1, 128.9, 128.2, 126.1, 58.1,
45.9,40.0,34.2,33.1,29.1, 24.1.

4. -(propylamino)-N,N,N-trimethyl-4-oxobutan-1-aminium iodide 4a

White solid. Yield: 79%. m.p.:129-130 °C. MS (ESI) m/z: 187.2 (M + H)*. 'H NMR (CDCls, 300
MHz) 5:6.61 (bs, 1H), 3.70-3.68 (m, 2H), 3.32 (s, 9H), 2.54 (t, 2H, J=7.05 Hz), 2.22 (t, 2H, J= 7.2 Hz), 1.72
(s, 4H), 0.94 (t, 3H, J= 7.3 Hz). ®C NMR (CDCls, 75 MHz) &: 172.7, 66.0, 54.7, 42.6, 35.0, 23.2, 22.8, 11.2.

4. -(butylamino)-N,N,N-trimethyl-4-oxobutan-1-aminium iodide 4b

Yellow powder. Yield:37%. m.p.:119-120 °C. MS (ESI) m/z: 201.2 (M + H)*. '"H NMR (CDCls, 300
MHz) ©:6.58 (bs, 1H), 3.33 (s, 9H), 3.20 (q, 2H, J= 6.9 Hz), 2.71 (s, 2H), 2.32 (t, 2H, J= 6.6 Hz), 1.77 (t,
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2H, J= 6.8 Hz), 1.4 (t, 2H, J= 7.1 Hz), 1.33 (t, 2H, J= 7.6 Hz), 0.89 (t, 3H, J= 72 Hz). ®C NMR (CDCls, 75
MHz) &: 172.7, 66.0, 54.7, 40.1, 35.0, 32.3, 22.8, 19.9, 13.8.

4. -(prop-2-ynylamino)-N,N,N-trimethyl-4-oxobutan-1- aminiumiodide 4c

Pale yellowpowder. Yield: 36%. m.p.:145 °C (dec.). MS (ESI) m/z: 183.15 (M + H)*. "TH NMR
(CDCls, 300 MHz) 8:7.62 (bs, 1H), 4.01-3.98 (m, 2H), 3.31 (s, 9H), 2.32 (q, 4H, J=7.0 Hz), 2.21 (m,1H),
1.61 (q, 2H, J= 6.5 Hz). 3C NMR (CDCls, 300 MHz) 6: 173.0, 78.1, 70.9, 66.0, 54.7, 34.1, 30.0, 22.8.

4. -(methoxypropylamino)-N,N,N-trimethyl-4-oxobutan-1- aminiumiodide 4d

White powder. Yield: 78%. m.p.:137-138 °C. MS (ESI) m/z: 217.3 (M + H). 'TH NMR (CDCls, 300
MHz) 5:6.69 (bs, 1H), 3.83-3.46 (m, 2H), 3.47 (t, 2H, J= 5.8 Hz), 3.33 (s, 3H), 3.38-3.35 (m + s, 11H), 2.44
(d, 2H, J= 6.6 Hz), 2.17-2.14 (m, 2H), 1.79 (t, 2H, J= 6.1 Hz)..*C NMR (CDCls, 75 MHz) &: 172.7, 71.7,
66.0, 59.3, 54.7, 36.7, 35.0, 29.6, 22.8.

4. -(hexadecylamino)-N,N,N-trimethyl-4-oxobutan-1- aminiumiodide 4e

Tan powder. Yield: 71%. M.p.139-140 °C. MS (ESI) m/z: 369.4 (M + H)~'H NMR (CDCls, 300
MHz) 8:6.23 (bs, 1H), 3.65-3.63 (m, 2H), 3.27 (s, 9H), 2.53-2.52 (m, 2H), 2.22-2.20 (m, 2H), 1.51 (d, 10H,
J= 8.5 Hz), 1.27 (d, 20H, J= 7.5 Hz), 0.92 (t, 3H, J= 9.4 Hz). 3C NMR (CDCls;, 75 MHz) d: 172.7, 66.0,
54.7,40.4, 35.0, 31.9, 30.1,29.7, 26.8, 22.8, 14.1.

4. -(cyclohexylamino)-N,N,N-trimethyl-4-oxobutan-1- aminiumiodide 4f

Tan powder. Yield: 68%. m.p.:124-125 °C. MS (ESI) m/z: 227.2(M + H)*. TH NMR (CDCls, 300
MHz) :6.64 (d, 1H, J= 7.9 Hz), 3.75-3.66 (m, 2H), 3.39 (s, 9H), 2.43 (t, 2H, J= 6.8 Hz), 2.12 (t, 2H, J= 8.0
Hz), 1.86-1.56 (m, 5H), 1.32-1.19 (m, 6H).13C NMR(CDCl;, 75 MHz) : 172.4, 66.0, 54.7, 47.4, 35.3, 33.8,
28.0,22.9, 22.8.

4. -(trimethylammonio)-1-(piperidin-1-yl)butan-1-one iodide 4g

Pale yellow powder. Yield: 84%. m.p.:132-134 °C. MS (ESI) m/z: 213.2(M+H)*. 'TH NMR (CDCls,
300 MHz) 5:3.80-3.74 (m, 2H), 3.52-3.51(m, 2H), 3.39 (s, 9H), 2.54 (t, 2H, J= 6.1 Hz), 2.16-2.08 (m, 2H),
1.65-1.53 (m, 8H). 3C NMR (CDCls, 75 MHz) d: 174.7, 66.0, 54.7, 44.8, 32.8, 25.6, 25.4, 23.1

N,N,N-trimethyl-4-oxo0-4-(phenylamine)butan-1- aminiumiodide 4h

Pale oil.Yield: 69%. MS (ESI) m/z: 222.3 (M + H)*. 'H NMR (CDsOD, 300 MHz) : 7.57 (d, 2H, J=
8.0 Hz), 7.30 (t, 2H, J= 7.9 Hz), 7.09 (s, 1H), 3.48-3.43 (m, 2H), 3.18 (s, 9H), 2.55 (t, 2H, J= 6.9 Hz), 2.15
(t, 2H, J=8.1 Hz). 1*C NMR (CD:OD, 75 MHz) d: 173.0, 138.5, 129.0, 124.4, 121.6, 66.0, 54.7, 34.6, 22.8.

4. -[(4-methoxyphenyl)amino-N,N,N-trimethyl-4-oxobutan-1-aminium iodide 4i

White powder. Yield: 83%. m.p: 189-190 °C. MS (ESI) m/z: 252.2 (M + H)*. 'TH NMR (CDCls, 300
MHz) d: 7.44 (d, 2H, J= 8.8 Hz), 6.80 (d, 2H, J= 8.9 Hz), 3.19 (s, 3H), 3.61-3.55 (m, 2H), 3.15 (d, 9H, J=
7.1 Hz), 2.54 (t, 2H, J= 6.8 Hz), 2.09 (t, 2H, J= 8.4 Hz). 3C NMR (CDCls, 75 MHz) d: 173.0, 156.3, 130.8,
122.6, 114.5, 66.0, 55.9, 54.7, 34.6, 22.8.

4. -[(3,4-dimethylphenyl)amino]-N,N,N-trimethyl-4-oxobutan-1-aminiumiodide 4;j

Yellow waxy gel. Yield: 82% MS (ESI) m/z: 250.4 (M + H)*."H NMR (CDCls, 300 MHz) &: 7.37 (d,
2H, ]=7.8 Hz), 7.02 (d, 1H, = 8.4 Hz), 3.77-3.74 (m, 2H), 3.31 (s, 9H), 2.69 (t, 2H, J= 6.8 Hz), 2.19 (d, 6H,
J=3.3 Hz), 1.71 (s, 2H). 3C NMR (CDCls, 75 MHz) 6: 173.0, 137.1, 135.4, 132.5, 129.2, 121.2, 117.5, 66.0,
54.7,34.6,22.8,17.8.
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4. -[(4-nitrophenyl)amino]-N,N,N-trimethyl-4-oxobutan-1-aminium iodide4k

White solid.Yield: 72%. m.p.: 244-245 °C (dec.). MS (ESI) m/z: 265.2 (M + H)*. 'TH NMR (CDCls,
300 MHz) &: 8.14 (d, 2H, J= 7.0 Hz), 7.77 (d, 2H, J= 6.9 Hz), 3.53-3.51 (m, 2H), 3.30 (s, 3H), 3.16 (s, 6H),
2.61 (m, 2H), 2.12 (m, 2H).3C NMR (CDCls, 75 MHz) &: 173.0, 144.6, 122.5, 121.3, 66.0, 54.7, 34.6, 22.8.

N,N,N-trimethyl-4-oxo0-4-(benzylamino)butan-1-aminiumiodide 41

White solid. Yield: 98%. m.p.: 187-188 °C (dec.). MS (ESI) m/z: 234.2 (M + H)*. "H NMR (DMSO-
ds, 400 MHz) d: 7.32-7.22 (m, 5H), 4.25 (s, 2H), 3.26-3.23 (m, 2H), 3.12 (s, 9H), 2.20 (t, 2H, J= 7.2 Hz),
1.93-1.88 (m, 2H). 3C NMR (DMSO-ds, 100 MHz) d: 173.0, 141.7, 128.6, 127.0, 126.8, 66.0, 54.7, 44.1,
35.0,22.8.

4. -[(4-chlorobenzyl)amino]-N,N,N-trimethyl-4-oxobutan-1-aminiumiodide 4m

White solid. Yield: 98%. m.p:108-109 °C. MS (ESI) m/z: 269.8 (M + H)+. 'H NMR (CDCls, 300 MHz)
5:7.28 (m, 4H), 7.11 (bs, 1H), 4.36 (d, 2H, J= 5.9 Hz), 3.84-3.78 (m, 2H), 3.30 (s, 9H), 2.54 (t, 2H, J= 6.6
Hz), 2.18-2.13 (m, 2H). 3C NMR (CDCls, 75 MHz) d: 173.0, 139.8, 132.3, 128.7, 128.4, 66.0, 54.7, 44.1,
35.0, 22.8.

4. -[(4-methoxybenzyl)amino]-N,N,N-trimethyl-4-oxobutan-1-aminiumiodide 4n

White solid. Yield: 89%. m.p.: 110-111 °C. MS (ESI) m/z: 265.5 (M + H)~. 'H NMR (CDCls, 300
MHz) d: 7.20 (d, 2H, J= 7.3 Hz), 6.87 (d, 2H, J= 7.1 Hz), 4.29 (s, 2H), 3.76 (s, 3H), 3.36 (s, 2H), 3.13 (s,
9H), 2.33 (t, 2H, J= 6.7 Hz), 2.09-2.04 (m, 2H).3C NMR (CDCls, 75 MHz) d: 173.0, 158.7, 134.0, 128.0,
114.1, 66.0, 55.9, 54.7, 44.1, 35.0, 22.8.

N,N,N-trimethyl-4-[(4-nitrobenzyl)amino]-4-oxobutan-1-aminium iodide4o

Orange gel. Yield: 89%. MS (ESI) m/z: 279.4 (M + H)*. '"H NMR (CDCls, 300 MHz) &: 8.18 (d, 2H,
J=8.5Hz), 7.54 (d, 2H, J= 8.4 Hz), 4.49 (s, 2H), 3.47-3.42 (m, 2H), 3.19 (s, 9H), 2.45 (t, 2H, J= 7.1 Hz),
2.17-2.00 (m, 2H).23C NMR (CDCls, 75 MHz) d: 173.0, 147.8, 146.4, 127.9, 120.9, 66.0, 54.7, 44.1, 35.0,
22.8.

(RS)-N,N,N-trimethyl-4-oxo-4-[(1-phenylethyl)amino]butan-1-aminium iodide 4p

White solid. Yield: 73%. m.p.: 153-154 °C. MS (ESI) m/z: 249.4 (M + H)*. 'TH NMR (CDCls, 300
MHz) 6: 7.36-7.26 (m, 5H), 7.22 (bs, 1H), 5.06-4.99 (m, 1H), 3.41-3.34 (m, 2H), 3.16 (s, 9H), 2.46-2.38
(m, 2H), 2.12-2.00 (m, 2H), 1.48 (d, 3H, J= 7.0 Hz). 3C NMR (CDCls, 75 MHz) d: 172.7, 143.5, 128.6,
127.0, 126.8, 66.0, 54.7, 49.5, 35.3, 22.8, 21.6.

4. -[(3,5-dimethoxybenzyl)amino]-N,N,N-trimethyl-4-oxobutan-1-aminium iodide 4q

White solid.Yield: 98%. M.p.: 86-87 °C. MS (ESI) m/z: 295.4 (M + H). 1H NMR (CDCls, 250 MHz)
5: 8.06 (bs, 1H), 6.98 (s, 2H), 6.81 (s, 1H), 4.80 (d, 2H, J= 5.6 Hz), 4.26 (s, 6H), 4.15-4.12 (m, 2H), 3.79 (s,
9H), 2.97 (t, 2H, J= 6.7 Hz), 2.61 (m, 2H). 13C NMR (CDCls, 75 MHz) d: 173.0, 161.5, 143.7, 103.3, 98.4,
66.0, 55.9, 54.7, 4.7, 22.8.

4. -[(4-methoxyfenilethyl)amino]-N,N,N-trimethyl-4-ossobutan-1-aminium iodide 4r

Waxy solid. Yield: 84%. MS (ESI) m/z: 279.4 (M + H)~. 'TH NMR (CDCl5 300 MHz) &: 7.15 (d, 2H,
J=6.6 Hz), 6.84 (d, 2H, J= 6.6 Hz), 6.46 (bs, 1H), 3.77 (s, 3H), 3.69 (t, 2H, J= 8.2 Hz), 3.50-3.46 (m, 2H),
3.32 (s, 9H), 2.79 (t, 2H, J= 7.0 Hz), 2.42 (t, 2H, J= 6.3 Hz), 2.12-2.07 (m, 2H). 3C NMR (CDCl3, 75 MHz)
5:172.7,157.9, 131.8, 128.8, 114.2, 66.0, 55.9, 54.7, 40.7, 35.7, 35.0, 22.8.
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N,N,N-trimethyl-4-[(4-nitrophenylethyl)amino]-4-ossobutan-1-aminium iodide 4s

Yellow oil. Yield: 92%. MS (ESI) m/z: 293.4 (M + H)*. 'TH NMR (CDClL;, 300 MHz) d: 8.16 (d, 2H,
J=8.4 Hz), 8.10 (bs, 1H), 7.48 (d, 2H, J- 8.4 Hz), 3.50-3.30 (m, 4H), 3.16 (s, 9H), 2.95 (t, 2H, J= 6.9 Hz),
2.30 (t, 2H, J= 6.9 Hz), 2.05-2.02 (m, 2H). 3C NMR (CDCl;, 75 MHz) &: 172.7, 145.6, 128.7, 121.0, 66.0,
54.7,40.7, 35.7, 35.0, 22.8.

N,N,N-trimethyl-4-(phenylpropyl)amino-4-oxobutan-1-aminium iodide 4t

Yellow oil. Yield: 74%. MS (ESI) m/z: 293.4 (M + H)*. 'H NMR (CDCls, 300 MHz) d: 7.24 (q, 5H, J=
5.9 Hz), 6.96 (bs, 1H), 3.71 (s, 2H), 3.33-3.25 (m, 9H), 2.66 (t, 2H, = 6.9 Hz), 2.46 (s, 2H), 2.12 (s, 2H),
1.87-1.83 (m, 4H).*C NMR (CDCls, 75 MHz) 9: 172.7, 138.1, 128.9, 128.2, 126.1, 66.0, 54.9, 40.0, 35.0,
33.1,29.1,22.84

As reported in figure 1c, y-amino butyric acid 1 has subjected to Eschweiler-Clarke reductive
amination reaction with formaldehyde and formic acid [1] giving 4-(dimethylamino)butanoic acid 2.
It has treated with suitable amines in presence of DCC, HOBt and trimethylamine, in THF or CH2Cl,
at room temperature for 24 h (N. Kanamitsu et al.,2007). The amides 3a—t have been obtained. For
compounds 3a-g a simple extraction has been sufficient to give moderate-good yields of pure
products, instead to obtain pure amides 3 h-j, 31,3 o, 3 p, 3 q, 3s and 3t, purification on silica gel, by
a mixture of CHCls/MeOH/Et:N (90:10:0,5), has been necessary.

All compounds 3a-t were fully characterized by spectroscopic analysis (HNMR, ®"CNMR and
mass spectra) after purification.

It was not possible to isolate the amide 3k with above described procedure, due to the low
reactivity of the aromatic amine (4-nitroaniline). Thus, a new procedure was followed, by reacting
the 4-nitroaniline with phosphorous trichloride, in pyridine at 40 °C [2]. Finally, the desidered
ammonium salts 4a—t were obtained by simple methylation reaction with iodomethane in acetone for
18 h [3]. After crystallization with diethyl ether, they have been obtained in good yield (64-98%).

The amines used in reductive amination reaction contained short and long chains, cyclic
aliphatic, aromatic and phenyl alkyl groups (Supplementary Table S1). The aromatic amines were
chosen considering the spacer between the amino group and the aromatic ring (from none spacer to
a spacer up to three carbon atoms) and taking into account of the aromatic substituents nature in
terms of electron withdrawing or electrondonor groups. Supplementary Table S2 reported the
obtained ammonium salts 4a—t.
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Table S1. Amines used for the preparation of 4a-t.
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Table S2. Ammonium salts 4a—t.
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Table S3. The different hOCTN2 protein residues involved in ligand binding.

Compound Binding Constant Residues Involved in Polaor Residues Involved into
(Ki) Interactions (Distances in A) Hydrophobic Interactions
GIn 207 (3.2) Phe 41, Phe 149, Tyr 211, Tyr 239,
4i 35 uM Tyr 211 (2.6) Trp 351, Ile 354, Phe 443, Val 446,
Trp 351 (3.2) Tyr 447
4 108 1M Tyr 211 (3.0) Ile 208, Tyr 211, Tyr 239, Trp 351,
Ser 470 (2.9) Ile 354, Val 446, Tyr 447
Asn 32 (3.0) Phe 149, Tyr 211, Cys236, Tyr 239,
4k 8.6 UM GIn 207 (2.6) Trp 351, Ile 354, Phe 443, Val 446,
Tyr 211 (2.5) Tyr 447
Phe 41, Phe 149, Val 153, Ile 208,
4t 10.5 uM Tyr 211 (2.9) Tyr 211, Tyr 239, Trp 351, Ile 354,
Phe 443, Val 446, Tyr 447
Tyr 211 (2.7)
THP 1.7 mM Tyr 239 (3.0) Tyr 211, Tyr 239, Trp 354, Tyr 447

Trp 351 (3.0)




Int. ]. Mol. Sci. 2020, 21, x 12 of 13

(@)

1201

1004

Cell viability (as % of Ctl)

ctl THP 4a 4b 4c 4d 4e 4f 4g 4h 4i 4j 4k 41 4m 4n 40 4p 4q 4r 4s 4t

(b)

1204
100+

Cell viability (as % of Ctl)
N
<

ctl THP 4a 4b 4c 4d 4e 4f 4g 4h 4i 4j 4k 4l 4m 4n 40 4p 4q 4r 4s 4t

Figure S1. Cell viability of (a) STHdh?"”” and (b) STHdhQ!'/111 cell lines incubated for 72 h in presence
of 50 uM of compounds. Bars represent the mean cell viability percentage normalised to untreated
control (mean + SD; n = 3). Statistical significance: *** p< 0.001 versus CTL.
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Figure S2. Kinetic profile of ECAR in STHdhQ111/111 cells treated with THP or selected TCL. Data
are expressed as mean + S.E.M. of three independent experiments, each of them in triplicate. ECAR
was measured in real time, under basal conditions and in response to glucose, oligomycin, and 2-DG.
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