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S1: Synthetic and Analytical Chemistry data 

The synthesis of the compounds 10–17 are reported in the following scheme. Compounds 
10, 11, 14, 15 were synthesized by the nucleophilic substitution of the N1 nitrogen of the 
commercially available ethyl indazole carboxylate (1) and the 1-bromo-5-fluoropentane (2) 
or the 1,5-diiodopentane (3). The reaction was carried out in THF using 1.1 eq. of tBuOK as 
a base. Compounds 12, 13, 16, 17 were synthesized by the hydrolysis of 10, 11, 14, 15. 
The ester hydrolysis were made in THF/KOH 4M. 

 

Scheme S1. Synthesis of the compounds. 

General procedure for the synthesis of compounds 10, 11, 14, 15. To a stirred solution of 

ethyl indazole-3-carboxylate (100 mg, 0.52 mmol) or ethyl indole-3-carboxylate (100 mg, 

0.53 mmol) in 3 mL of THF at 0 °C was added 1.1 eq. of tBuOK. After 5 minutes at 0 °C 

1 eq. of 1-bromo-5-fluoropentane (2) or 1,5-diiodopentane (3) was added. The mixture was 

stirred for 12 h at room temperature and monitored by TLC. The solvent was removed, and 

the crude of the reaction was purified by chromatography (hexane/EtOAc, 7.5/2.5). 

 

Ethyl esters: to a stirred solution of ethyl indazole-3-carboxylate (100 mg, 0.52 mmol/L) or 

ethyl indole-3-carboxylate (100 mg, 0.53 mmol/L) in 3 mL of THF at 0 °C was added 1.1 eq. 

of tBuOK. After 5 minutes at 0 °C 1 eq. of 1-bromo-5-fluoropentane (2) or 1,5-diiodopentane 

(3) was added. The mixture was stirred for 12 h at room temperature and monitored by TLC. 

The solvent was removed, and the crude of the reaction was purified by chromatography 

(hexane/EtOAc, 7.5/2.5). 
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Hydrolysed esters: 0.52 mmol/L of the precursor compound (10, 11, 14 or 15) was added 

to a 4 mol/L solution of KOH in THF (2 mL). The mixture was stirred for 12 to 15 h and 

monitored by TLC. At the end of the reaction, the solvent was removed. Water and EtOAc 

were added and the organic phase was collected after the pH of the organic phase was 

adjusted to 5–6. The organic phase was evaporated, and the crude of the reaction was 

purified by chromatography (hexane/EtOAc, 7/3). 

 

10, pale yellow oil. 1H NMR (400 MHz, Chloroform-d) δ = 1.47 (dt, J=12.1, 7.7, 5H), 1.62 – 

1.82 (m, 2H), 2.02 (p, J=7.7, 2H), 4.35 (t, J=6.0, 1H), 4.41 – 4.62 (m, 5H), 7.31 (ddd, J=8.2, 

6.0, 1.5, 1H), 7.39 – 7.51 (m, 2H), 8.23 (dt, J=8.2, 1.0, 1H). 13C NMR (101 MHz, CDCl3) δ = 

14.50, 22.65, 22.70, 29.46, 29.62, 29.82, 30.02, 49.63, 61.00, 82.83, 84.47, 109.52, 122.36, 

123.04, 123.65, 126.83, 134.93, 140.52, 162.73. 11, pale yellow oil. 1H NMR (400 MHz, 

Chloroform-d) δ = 0.88 (t, J=6.9, 3H), 1.18 – 1.42 (m, 4H), 1.48 (t, J=6.9, 3H), 1.89 – 2.03 

(m, 2H), 4.40 – 4.59 (m, 4H), 7.31 (ddd, J=7.9, 6.5, 1.3, 1H), 7.38 – 7.51 (m, 2H), 8.22 (dt, 

J=8.2, 1.3, 1H). 13C NMR (101 MHz, CDCl3) δ = 13.88, 14.51, 22.08, 22.25, 28.91, 29.58, 

49.92, 60.96, 109.63, 122.31, 122.96, 123.66, 126.70, 134.73, 140.48, 162.77. 14, pale 

yellow oil. 1H NMR (400 MHz, Chloroform-d) δ = 1.44 (dt, J=10.4, 7.3, 5H), 1.55 – 1.80 (m, 

3H), 1.92 (dt, J=15.1, 7.3, 2H), 4.16 (t, J=7.3, 2H), 4.29 – 4.41 (m, 3H), 4.41 – 4.52 (m, 1H), 

7.21 – 7.33 (m, 2H), 7.33 – 7.41 (m, 1H), 7.82 (s, 1H), 8.11 – 8.26 (m, 1H). 13C NMR (101 

MHz, CDCl3) δ = 14.62, 22.81, 22.86, 29.59, 29.72, 29.85, 30.05, 46.86, 53.44, 59.69, 

82.83, 84.47, 107.37, 109.88, 121.80, 121.87, 122.68, 126.74, 134.13, 136.47, 165.19. 15, 

pale yellow oil. 1H NMR (400 MHz, Chloroform-d) δ = 0.81 (t, J=6.9, 3H), 1.26 (dqd, J=15.2, 

7.2, 4.3, 4H), 1.35 (t, J=7.2, 3H), 1.81 (q, J=7.2, 2H), 4.06 (t, J=7.2, 2H), 4.31 (q, J=7.2, 2H), 

7.09 – 7.25 (m, 2H), 7.25 – 7.33 (m, 1H), 7.75 (s, 1H), 8.11 (ddt, J=6.3, 4.1, 2.0, 1H). 13C 

NMR (101 MHz, CDCl3) δ = 13.91, 14.63, 22.28, 28.99, 29.61, 47.01, 59.65, 107.17, 109.96, 

121.71, 121.81, 122.56, 126.73, 134.23, 136.52, 165.25.  

General procedure for the synthesis of compounds 12, 13, 16, 17. 0.52 mmol of the 

precursor compound (10, 11, 14 or 15) was added to a 4 M solution of KOH in THF (2 mL). 

The mixture was stirred for 12 to 15 h and monitored by TLC. At the end of the reaction, the 

solvent was removed. Water and EtOAc were added and the organic phase was collected 

after the pH of the organic phase was adjusted to 5–6. The organic phase was evaporated, 

and the crude of the reaction was purified by chromatography (hexane/EtOAc, 7/3). NMR 

data was consistent with the ones previously reported 1-4. 
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S1.1 1H NMR of compound 10

S1.2 13C NMR of compound 10
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S1.3 COSY of compound 10

S1.4 HSQC of compound 10
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S1.5 1H NMR of compound 11

S1.6 13C NMR of compound 11
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S1.7 COSY of compound 11

S1.8 HSQC of compound 11
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S1.9 1H NMR of compound 14

S1.10 13C NMR of compound 14
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S1.11 COSY of compound 14

S1.12 HSQC of compound 14
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S1.13 1H NMR of compound 15

 

S1.14 13C NMR of compound 15
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S1.15 COSY of compound 15

 

S1.16 HSQC of compound 15
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S1.17 HPLC/UV of synthesised compounds (10-17)  
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S1.24 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 10 (c) of PB-22 

 

 

S1.25 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 20 (c) of NPB-22  
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S1.26 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 13 (c) of 5F-PB-22  

 

S1.27 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 20 (c) of 5F-NPB-22  
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S1.28 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 25 (c) of synthesised 

PB-22 ethyl ester, compound 15  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S1.29 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 30 (c) of synthesised 

NPB-22 ethyl ester, compound 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19eNOV18_L23_SC_C11-STD 20/11/2018 02:01:50 C11-STD

RT: 0.00 - 10.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

6.34

6.48 6.99 7.14 8.047.50 8.39 8.616.18 9.19 9.919.375.034.40 5.26 5.953.50 4.161.48 4.693.911.820.29 1.310.47 2.570.89 3.102.28

NL: 1.66E8

m/z= 

261.1585-261.1611 F: 

FTMS + p ESI Full ms 

[100.0000-1000.0000]  

MS 

19eNOV18_L23_SC_C1

1-STD

19eNOV18_L23_SC_C11-STD #1869 RT: 6.34 AV: 1 NL: 1.54E8

T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

261.1598

215.1180

114.0663

283.1417

543.2946

123.0554 299.1156 758.5693180.0656 810.6005612.5043374.2189 656.5308
559.2692

716.5217419.3161 479.6106 964.9330

19eNOV18_L23_SC_C11-STD #1870 RT: 6.35 AV: 1 NL: 1.23E8

F: FTMS + p ESI Full ms2 261.1598@hcd30.00 [50.0000-555.0000]

50 100 150 200 250 300 350 400 450 500 550

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

215.1178

233.1282145.0395
163.050190.0338 117.0447 343.317176.0771 436.4994

19eNOV18_L23_SC_C11-STD 20/11/2018 02:01:50 C11-STD

RT: 0.00 - 10.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

6.34

6.48 6.99 7.14 8.047.50 8.39 8.616.18 9.19 9.919.375.034.40 5.26 5.953.50 4.161.48 4.693.911.820.29 1.310.47 2.570.89 3.102.28

NL: 1.66E8

m/z= 

261.1585-261.1611 F: 

FTMS + p ESI Full ms 

[100.0000-1000.0000]  

MS 

19eNOV18_L23_SC_C1

1-STD

19eNOV18_L23_SC_C11-STD #1869 RT: 6.34 AV: 1 NL: 1.54E8

T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

261.1598

215.1180

114.0663

283.1417

543.2946

123.0554 299.1156 758.5693180.0656 810.6005612.5043374.2189 656.5308
559.2692

716.5217419.3161 479.6106 964.9330

19eNOV18_L23_SC_C11-STD #1870 RT: 6.35 AV: 1 NL: 1.23E8

F: FTMS + p ESI Full ms2 261.1598@hcd30.00 [50.0000-555.0000]

50 100 150 200 250 300 350 400 450 500 550

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

215.1178

233.1282145.0395
163.050190.0338 117.0447 343.317176.0771 436.4994

19eNOV18_L23_SC_C11-STD 20/11/2018 02:01:50 C11-STD

RT: 0.00 - 10.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

6.34

6.48 6.99 7.14 8.047.50 8.39 8.616.18 9.19 9.919.375.034.40 5.26 5.953.50 4.161.48 4.693.911.820.29 1.310.47 2.570.89 3.102.28

NL: 1.66E8

m/z= 

261.1585-261.1611 F: 

FTMS + p ESI Full ms 

[100.0000-1000.0000]  

MS 

19eNOV18_L23_SC_C1

1-STD

19eNOV18_L23_SC_C11-STD #1869 RT: 6.34 AV: 1 NL: 1.54E8

T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

261.1598

215.1180

114.0663

283.1417

543.2946

123.0554 299.1156 758.5693180.0656 810.6005612.5043374.2189 656.5308
559.2692

716.5217419.3161 479.6106 964.9330

19eNOV18_L23_SC_C11-STD #1870 RT: 6.35 AV: 1 NL: 1.23E8

F: FTMS + p ESI Full ms2 261.1598@hcd30.00 [50.0000-555.0000]

50 100 150 200 250 300 350 400 450 500 550

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

215.1178

233.1282145.0395
163.050190.0338 117.0447 343.317176.0771 436.4994

a 

 

 

b 

 

 

c 

 

 

 

 

a 

 

 

b 

 

 

c 

 

 

 

 

D:\Exactive-Data\01Apr19\C20_SOL 01/04/2019 12:36:14 C2O

RT: 0.00 - 10.00

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

6.52

6.80

6.97 7.31 8.07 8.577.92 8.85 9.17 9.49 9.746.263.62 3.96 5.010.670.21 2.741.88 4.331.60 5.43 5.681.35 2.18 2.91 3.27

NL: 8.24E7

m/z= 

260.1629-260.1655 

F: FTMS + p ESI 

Full ms 

[100.0000-

1000.0000]  MS 

C20_SOL

C20_SOL #1921 RT: 6.52 AV: 1 NL: 7.85E7

T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

260.1651

114.0666

139.9884 369.3524
758.5700

338.3425
156.9912 806.5708703.5760232.1339 279.1597 430.3812

399.2512

522.3578 869.6234 950.4161471.3810 632.4161585.2262

C20_SOL #1920 RT: 6.52 AV: 1 NL: 1.86E7

F: FTMS + p ESI Full ms2 260.1642@hcd25.00 [50.0000-550.0000]

50 100 150 200 250 300 350 400 450 500 550

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

232.1336

260.1648

188.1439

214.1231

160.1124132.0811

146.0968118.0654
176.0710

71.0858 242.1542

205.1057

536.0035109.6339 292.3786

274.9352

D:\Exactive-Data\01Apr19\C20_SOL 01/04/2019 12:36:14 C2O
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S1.30 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 30 (c) of synthesised 

5F-PB-22 ethyl ester, compound 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S1.31 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 35 (c) of synthesised 

5F-NPB-22 ethyl ester, compound 10  
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S1.32 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 40 (c) of synthesised 

PB-22 COOH, compound 17 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S1.33 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 45 (c) of synthesised 

NPB-22-COOH, compound 13  
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S1.34 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 20 (c) of synthesised 

5F-PB-22-COOH, compound 16  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S1.35 LC-HRMS (a), full scan MS spectrum (b) and MS2 at NCE 45 (c) of  

synthesised 5F-NPB-22-COOH, compound 12  
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S2: Full MS and MS2 results of ethyl ester and ester hydrolysis of PB-22, NPB-22, 

5F-PB-22, and 5F-NPB-22 incubations with HLM 

 

S2.1 PB-22 ethyl ester detection/confirmation: full scan MS EIC (a) and MS2 at 

NCE 25 (b) 

 

S2.2 NPB-22 ethyl ester detection/confirmation: full scan MS EIC (a) and MS2 at 

NCE 30 (b) 
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27NOV18_L23_SC_NPB22-ETOH-2 28/11/2018 01:58:53 NPB22-ETOH

RT: 0.00 - 10.00

0 1 2 3 4 5 6 7 8 9 10

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

6.34

7.486.51 8.285.805.413.66 4.422.30 8.874.860.71 9.989.331.26 1.710.10 3.242.70

NL: 1.07E7

m/z= 261.1585-261.1611 

F: FTMS + p ESI Full ms 

[100.0000-1000.0000]  

MS 

27NOV18_L23_SC_NPB

22-ETOH-2

27NOV18_L23_SC_NPB22-ETOH-2 #1866 RT: 6.33 AV: 1 NL: 6.45E6

F: FTMS + p ESI Full ms2 261.1598@hcd30.00 [50.0000-555.0000]

50 100 150 200 250 300 350 400 450 500 550

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

215.1171

233.1276

145.0391
260.1293120.080384.0442 184.0992

205.1408

527.1217471.0219405.9716

27NOV18_L23_SC_NPB22-ETOH-2 28/11/2018 01:58:53 NPB22-ETOH

RT: 0.00 - 10.00

0 1 2 3 4 5 6 7 8 9 10

Time (min)

0

10

20

30

40

50

60

70

80

90

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

6.34

7.486.51 8.285.805.413.66 4.422.30 8.874.860.71 9.989.331.26 1.710.10 3.242.70

NL: 1.07E7

m/z= 261.1585-261.1611 

F: FTMS + p ESI Full ms 

[100.0000-1000.0000]  

MS 

27NOV18_L23_SC_NPB

22-ETOH-2

27NOV18_L23_SC_NPB22-ETOH-2 #1866 RT: 6.33 AV: 1 NL: 6.45E6

F: FTMS + p ESI Full ms2 261.1598@hcd30.00 [50.0000-555.0000]

50 100 150 200 250 300 350 400 450 500 550

m/z

0

20

40

60

80

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

215.1171

233.1276

145.0391
260.1293120.080384.0442 184.0992

205.1408

527.1217471.0219405.9716

a 

 

 

 

 

b 

 

 

 

 

 



20 
 

S2.3 5F-PB-22 ethyl ester detection/confirmation: full scan MS EIC (a) and MS2 at 

NCE 30 (b) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S2.4 5F-NPB-22 ethyl ester detection/confirmation: full scan MS EIC (a) and MS2 at 

NCE 35 (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12NOV18_L23_SC_5F-NPB22-HLM-EOH_20181... 13/11/2018 16:09:05 5F-NPB22-HLM-EOH
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19NOV18_L23_SC_5F-PB22-HLM-ETOH 19/11/2018 14:01:17 5F-PB22-HLM-EOH

RT: 0.00 - 10.00
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S2.5 PB-22 ester hydrolysis detection/confirmation: full scan MS EIC (a) and MS2 at 

NCE40 (b)

 
 

 

 

S2.6 NPB-22 ester hydrolysis detection/confirmation: full scan MS EIC (a) and MS2 at 

NCE 45 (b)
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27NOV18_L23_SC_NPB22-ETOH 28/11/2018 01:31:12 NPB22-ETOH

RT: 0.00 - 10.00
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S2.7 5F-PB-22 ester hydrolysis detection/confirmation: full scan MS EIC (a) and MS2 

at NCE 20 (b) 

 

 

 

 

 

 

 

 

 

 

 

S2.8 5F-NPB-22 ester hydrolysis detection/confirmation: full scan MS EIC (a) and 

MS2 at NCE 45 (b) 
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S3: Overlaid extracted ion chromatograms (exact mass ± 2.5 ppm) of the major 

detected metabolites in the presence of ethanol, ethanol and inhibitor, and negative 

control (without HLM). 

 

Overlaid extracted ion chromatograms (exact mass ± 2.5 ppm) of the major detected PB-22 

HLM-derived metabolites (S3.1-S3.4) in the presence of ethanol, ethanol + inhibitors and 

negative control: a = parent drug PB-22; b = monohydroxylation; c = carbonylation; d = 

monohydroxylation plus N-dealkylation; e = ester hydrolysis (17); f = ester hydrolysis plus 

monohydroxylation; g = PB-22 ethyl ester (15); PB-22 ethyl ester plus monohydroxylation 

 

S3.1 PB-22 HLM-derived metabolites in the presence of ethanol 
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S3.2 PB-22 HLM-derived metabolites in the presence of ethanol and BNPP 

 

 

S3.3 PB-22 HLM-derived metabolites in the presence of ethanol and NaF 
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S3.4 Negative control PB-22 incubated with buffer in the presence of ethanol 
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Overlaid extracted ion chromatograms (exact mass ± 2.5 ppm) of the major detected 5F-

PB-22 HLM-derived metabolites (S3.5-S3.8) in the presence of ethanol, ethanol + inhibitor 

and negative control: a = parent drug 5F-PB-22; b = monohydroxylation; c = carbonylation; 

d = monohydroxylation plus N-dealkylation; e = ester hydrolysis (16); f = ester hydrolysis 

plus monohydroxylation; g = 5F-PB-22 ethyl ester (14); h = 5F-PB-22 ethyl ester plus 

monohydroxylation 

S3.5 5F-PB-22 HLM-derived metabolites in the presence of ethanol 
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S3.6 5F-PB-22 HLM-derived metabolites in the presence of ethanol and BNPP 
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S3.7 Negative control 5F-PB-22 incubated with buffer in the presence of ethanol
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S3.8 5F-PB-22 HLM-derived metabolites, i = oxidative defluorination to COOH, j = 

oxidative defluorination and k = reductive defluorination  

 

 

 

Overlaid extracted ion chromatograms (exact mass ± 2.5 ppm) of the major detected NPB-

22 HLM-derived metabolites (S3.9-S3.11) in the presence of ethanol, ethanol + inhibitor and 

negative control: a = parent drug NPB-22; b = ester hydrolysis (13); c = ester hydrolysis plus 

monohydroxylation; d = NPB-22 ethyl ester (11)  

 

S3.9 NPB-22 HLM-derived metabolites in the presence of ethanol 
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S3.10 NPB-22 HLM-derived metabolites in the presence of ethanol and BNPP 

 
 

 

 

 

S3.11 Negative control NPB-22 incubated with buffer in the presence of ethanol 
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Overlaid extracted ion chromatograms (exact mass ± 2.5 ppm) of the major detected 5F-

NPB-22 HLM-derived metabolites (S3.12-S3.14) in the presence of ethanol, ethanol + 

inhibitor and negative control: a = parent drug 5F-NPB-22; b = ester hydrolysis (12); c = 

ester hydrolysis plus monohydroxylation; d = ester hydrolysis plus oxidative defluorination ; 

e = 5F-NPB-22 ethyl ester (10)  

 

S3.12 5F-NPB-22 HLM-derived metabolites in the presence of ethanol 

 

 

 

S3.13 5F-NPB-22 HLM-derived metabolites in the presence of ethanol and BNPP 
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S3.14 Negative control 5F-NPB-22 in the presence of ethanol  
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S4: Proposed metabolic pathway of compounds in the presence of ethanol 

S4.1 Proposed metabolic pathway of PB-22 incubated with HLM and ethanol

X 
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  S4.2 Proposed metabolic pathway of 5F-PB-22 incubated with HLM and ethanol 

 

  

X 
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S4.3 Proposed metabolic pathway of NPB-22 incubated with HLM and ethanol 

 

 

 

S4.4 Proposed metabolic pathway of 5F-NPB-22 incubated with HLM and ethanol 

 

 

 

X 

X 
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S5: Biological evaluation of PB-22, NPB-22, 5F-PB-22, 5F-NPB-22, their ethyl esters 

and their ester hydrolysis products 

 

Table S5.1: EC50 and Emax values are presented as a measure of potency and efficacy, 

respectively. Data are given as EC50/Emax values (95 % CI profile likelihood). 

 CB1 EC50 (nM) CB1 Emax (%) CB2 EC50 (nM) CB2 Emax (%) 

JWH-018 31.2 (26.0-37.5) 99.8 (96.6-103) 6.38 (4.82-8.48) 99.1 (94.9-104) 

PB-22 1.11 (0.78-1.57) 390 (369-414) 1.15 (0.94-1.43) 127 (122-131) 

NPB-22 27.0 (19.4-37.8) 326 (309-344) 7.20 (4.53-11.7) 98.5 (90.7-109) 

5F-PB-22 1.27 (1.01-1.63) 371 (357-385) 1.38 (1.14-1.70) 111 (107-115) 

5F-NPB-22 8.30 (7.42-9.28) 342 (333-350) 3.46 (2.91-4.10) 76.6 (74.4-78.8) 

 

Table S5.2: The maximal effect obtained at CB1. The maximal effect of all compounds was 

determined by either the Emax (for the parent compounds) or the maximal effect that was 

achieved for the compound (all normalized to the Emax of the reference compound JWH-

018). Data are given as Emax values/maximal receptor activation (95% CI profile likelihood). 

 CB1 Emax (%)  
parent 
compound 

CB1 maximal 
activation 
EtOH adduct (1µM) 

CB1 maximal activation 
Ester hydrolysis product (10 
µM) 

JWH-018 99.8 (96.6-103) - - 

PB-22 390 (368.6-413.5) 3.24 (2.39-4.08) 0.63 (0.39-0.86) 

NPB-22 326 (308.6-344.1) 0.23 (-0.13-0.59) 0.40 (0.27-0.54) 

5F-PB-22 371 (356.6-384.9) 4.19 (3.91-4.47) ND 

5F-NPB-
22 

342 (3.333-350.3) 0.24 (-0.09-0.56) 0.38 (0.19-0.56) 

*ND: not determined 

Table S5.3: The maximal effect obtained at CB2. The maximal effect of all compounds was 
determined by either the Emax (for the parent compounds) or the maximal effect that was 
achieved for the compound (all normalized to the Emax of the reference compound JWH-
018). Data are given as Emax values/maximal receptor activation (95% CI profile likelihood). 

 CB2 Emax (%)  
parent 
compound 

CB2 maximal 
activation 
EtOH adduct (1 µM) 

CB2 maximal activation 
Ester hydrolysis product (10 
µM) 

JWH-018 99.1 (94.9-103.6) - - 

PB-22 127 (122.1-131.4) 35.5 (30.5-40.5) 6.01 (2.92-9.10) 

NPB-22 98.5 (90.7-108.9) 11.7 (9.41-14.0) 1.28 (-0.64-3.21) 

5F-PB-22 111 (106.9-114.8) 31.7 (22.7-40.8) ND 

5F-NPB-
22 

76.6 (74.4-78.8) 11.0 (9.92-12.1) 0.58 (-1.84-2.99) 

*ND: not determined 
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