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Experimental details and data for 35, 36, 39, 41, and 42-47.

2-Bromo-N-methoxy-N-methylacetamide (36). ' N,O-Dimethylhydroxylamine
hydrochloride (16.0 g, 164 mmol) and K,CO; (50.0 g, 362 mmol) were dissolved and
stirred in Et,0 (200 mL) and H,O (200 mL) at 0 °C. Bromoacetyl bromide (15.68 mL,
181 mmol) was added dropwise to the reaction at 0 °C, which was stirred for another 30
min after the ice bath was removed. The layers were separated, and the aqueous layer
was extracted with Et;O (2 x 200 mL). The organic layers were combined, dried over
Na,SO,4, and concentrated in vacuo to afford 36 (22.0 g, 74%) as a yellow oil.
Compound 36 was directly used in the next step without further purification. 'H NMR
(500 MHz, CDCls, 6): 4.02 (s, 2H), 3.80 (s, 3H), 3.23 (s, 3H).

Biphenyl-3-ol (39). 3-Bromophenol (1.05 g, 6.07 mmol), phenylboronic acid (1.48 g,
12.1 mmol), K,CO;3 (2.00 g, 14.5 mmol), and PdCl,(PPhs) (1/200 eq.) were added to a
solution of dioxane/H,O (20 mL/5 mL). The resulting solution was refluxed for 16 h.
The reaction mixture was then partitioned between Et,O and water, and the aqueous
phase was extracted with Et;0. The combined organic layer was evaporated to dryness
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and purified by flash column chromatography (ethyl acetate/hexanes = 1/9) to give 39
(1.02 g, 98%) as a transparent oil. 'H NMR (500 MHz, CDCls, 8): 7.57 (d, J = 7.2 Hz,
2H), 7.44 (t, J = 7.6 Hz, 2H), 7.37-7.30 (m, 2H), 7.17 (d, J = 7.7 Hz, 1H), 7.07-7.06 (m,
1H), 6.83-6.81 (m, 1H), 4.94 (br, 1H).

5-Phenylbiphenyl-3-ol (41). 3,5-Dibromophenol (1.0 g, 3.97 mmol), phenylboronic
acid (2 g, 16.4 mmol), K,CO; (2.7 g, 19.5 mmol), and PdCl,(PPhs) (1/200 eq.) were
added to a solution of dioxane/H,O (20 mL/ 5 mL). The resulting solution was allowed
to reflux for 16 h. The reaction mixture was then partitioned between Et,O and water,
and the aqueous phase was extracted with Et;0. The combined organic layer was
evaporated to dryness and purified by flash column chromatography (ethyl
acetate/hexanes = 1/9) to give 41 (0.83 g, 83%) as a transparent oil. "H NMR (500 MHz,
CDCls, 9): 7.61 (d, J = 7.2 Hz, 4H), 7.43 (t, J = 7.6 Hz, 4H), 7.37-7.33 (m, 3H), 7.07 (s,
2H), 6.10 (br s, 1H).

Weinreb amide method B1.

2-(3,5-Dichlorophenoxy)acetic acid (35). To a solution of 3,5-dichlorophenol (60.0 g,
366 mmol) in EtOH (25 mL) was added NaOEt (21 wt% in EtOH, 137 mL, 362 mmol) at
room temperature. The reaction was left stirring for another 10 min. To the reaction
mixture, ethyl bromoacetate (20.5 mL, 370 mmol) was added. The reaction was gently
brought to 70 °C overnight. NaOH (1 N in H,O, 420 mL, 420 mmol), and 100 mL H,O
was added. The reaction mixture was then brought to 90 °C for 4 h. After ethyl 2-(3,5-
dichlorophenoxy)acetate had disappeared by TLC analysis (ethyl acetate/hexanes = 1/9),
the solution was cooled. Then it was washed with chloroform (3 x 500 mL), adjusted to
pH 3 with HCI (1 N), extracted with chloroform (5 x 500mL), and concentrated to
dryness to give the 3,5-dichlorophenoxyacetic acid 35 (70.0 g, 86%) as a white solid. 'H
NMR (500 MHz, CDCls, 3): 10.78 (br s, 1H), 7.03 (s, 1H), 6.83 (s, 2H), 4.68 (s, 2H).

2-(3,5-Dichlorophenoxy)-N-methoxy-N-methylacetamide (42). To a solution of
N,O-dimethylhydroxylamine HCI salt (5.30 g, 54.33 mmol) in DCM (250 mL) was added
DIEA (24 mL, 137.8 mmol) at room temperature. The reaction mixture was stirred for 5
min. Acetyl chloride (13.0 g, 54.28 mmol) was then added in DCM drop by drop at 0 °C.
The reaction mixture was stirred at room temperature for another 30 min. The resulting
reaction solution was washed with HCI (1 N) and concentrated under vacuum. The crude
solid product was washed with Et,O to give 42 (12 g, 84%) as a white solid. 'H NMR
(500 MHz, CDCls3, 9): 6.99 (s, 1H), 6.84 (s, 2H), 4.80 (s, 2H), 3.77 (s, 3H), 3.25 (s, 3H).

Weinreb amide method B2.

2-(3,5-Dichlorophenoxy)-N-methoxy-N-methylacetamide (42). To a solution of
phenol (5.27 g, 32.33 mmol) in EtOH (10 mL) was added NaOEt (21 wt% in EtOH, 12.1
mL, 32.41 mmol) at room temperature. The reaction mixture was stirred for 10 min.
Compound 39 (5.87 g, 32.25 mmol) was then gently added at room temperature. After
the resulting solution was stirred at 70 °C overnight, the reaction mixture was cooled,
poured into HCI (0.25 M), and the aqueous layer was extracted with EtOAc. The
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combined organic layer was concentrated in vacuo and reconstituted in CHCl;. The
precipitate was filtered and washed with CHCl;. Wienreb amide 42 (4.53 g, 53%) was
obtained as a white solid.

2-(3,5-Difluorophenoxy)-N-methoxy-N-methylacetamide (43). Analogous to 42,
compound 43 was prepared via method B2. 3,5-Difluorophenol (1.00 g, 7.69 mmol) was
treated with NaOEt (21 wt% in EtOH, 2.90 mL, 7.69 mmol) and 36 (1.40 g, 7.69 mmol).
Further purification by flash chromatography (ethyl acetate/hexanes = 1/2) was applied to
give 42 (1.24 g, 70%) as a white solid. 'H NMR (500 MHz, CDCls, 8): 6.49-6.42 (m,
3H), 4.81 (s, 2H), 3.77 (s, 3H), 3.24 (s, 3H).

2-(3,5-Dibromophenoxy)-N-methoxy-N-methylacetamide (44). Analogous to 42,
44 was prepared via method B2. 3,5-Dibromophenol (1.00 g, 3.97 mmol) was treated
with NaOEt (21 wt% in EtOH, 1.50 mL, 4.01 mmol) and 36 (0.72 g, 3.96 mmol).
Further purification by flash chromatography (ethyl acetate/hexanes = 1/2) was applied to
give 44 (1.07 g, 76%) as a white solid. '"H NMR (500 MHz, CDCl3, 6): 7.28 (s, 1H), 7.04
(s, 2H), 4.80 (s, 2H), 3.77 (s, 3H), 3.25 (s, 3H).

2-(3-Bromophenoxy)-N-methoxy-N-methylacetamide (45).  Analogous to 42,
compound 45 was prepared via method B2. 3-Bromophenol (2.50 g, 14.5 mmol) was
treated with NaOEt (21 wt% in EtOH, 5.40 mL, 14.5 mmol) and 36 (2.66 g, 14.6 mmol).
Further purification by flash chromatography (ethyl acetate/hexanes = 1/2) was applied to
give 45 (1.07 g, 61%) as a white solid. 'H NMR (500 MHz, CDCls, 8): 7.16-7.09 (m,
3H), 6.90-6.88 (m, 1H), 4.80 (s, 2H), 3.76 (s, 3H), 3.24 (s, 3H).

2-(Biphenyl-3-yloxy)-NV-methoxy-N-methylacetamide (46).  Analogous to 42,
compound 46 was prepared via method B2. Biphenyl-3-ol (1.02 g, 5.96 mmol) was
treated with NaOEt (21 wt% in EtOH, 2.22 mL, 5.95 mmol) and 36 (1.08 g, 5.93 mmol).
Further purification by flash chromatography (ethyl acetate/hexanes = 1/2) was applied to
give 46 (0.95 g, 59%) as a white solid. "H NMR (500 MHz, CDCls, 9): 7.57 (d, J =7.2
Hz, 2H), 7.42 (t, J = 7.6 Hz, 2H), 7.60-7.32 (m, 2H), 7.20 (s, 1H), 7.15-7.09 (m, 1H),
6.93-6.91(m, 1H), 4.88 (s, 2H), 3.77 (s, 3H), 3.24 (s, 3H).

2-(5-Phenylbiphenyl-3-yloxy)-N-methoxy-N-methylacetamide (47). Analogous to
42, 47 was prepared via method B2. 5-Phenylbiphenyl-3-ol (0.81 g, 3.29 mmol) was
treated with NaOEt (21 wt% in EtOH, 1.25 mL, 3.35 mmol) and 36 (0.60 g, 3.30 mmol).
Further purification by flash chromatography (ethyl acetate/hexanes = 1/2) was applied to
give 47 (0.71 g, 62%) as a white solid. "H NMR (500 MHz, CDCl, 8): 7.63 (d, J = 7.2
Hz, 4H), 7.46-7.43 (m, SH), 7.38-7.35 (m, 2H), 7.17 (s, 2H), 4.92 (s, 2H), 3.77 (s, 3H),
3.25 (s, 3H).

HPLC data and spectra for 1-19.
5-((4-Chlorophenylthio)methyl)-1H-pyrazol-3(2H)-one (1)

HPLC method A (isocratic; MeCN:H,O 30:70, 60 min; 0.1% TFA): r.t. = 12.42 min,
purity = 97.1%.
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HPLC method B (isocratic; MeOH:H,O 50:50, 60 min; 0.1% TFA): r.t. = 20.67 min,
purity = 97.0%.
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5-((3,5-Dichlorophenylthio)methyl)-1H-pyrazol-3(2H)-one (2)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 10.70 min, purity = 98.4%.
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HPLC method B (isocratic; MeOH:H,0O 60:40, 60 min; 0.1% TFA): r.t. = 13.73 min,
purity = 97.9%.
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5-(4-Chlorophenylthio)-1H-pyrazol-32H )-one-"N, 3

HPLC method A (gradient; MeCN:H,O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 8.22 min, purity = 97.4%.
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HPLC method B (isocratic; MeOH:H,0O 50:50, 60 min; 0.1% TFA): r.t. = 13.45 min,
purity = 99.1%.
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5-(4-Chlorophenylsulfinyl)-1H-pyrazol-3(2H)-one (4)

HPLC method A (isocratic; MeCN:H,O 25:75, 60 min; 0.1% TFA): r.t. = 6.12 min,
purity = 95.3%.
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HPLC method B (isocratic; MeOH:H,0O 30:70, 60 min; 0.1%

purity = 95.6%.

TFA): r.t. = 17.47 min,
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5-(4-Chloro-2,5-dimethylphenylsulfinyl)-1H-pyrazol-3(2H)-one (5)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 6.85 min, purity = 97.7%.
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HPLC method B (isocratic; MeOH:H,0O 50:50, 60 min; 0.1% TFA): r.t. = 11.53 min,
purity = 97.4%.
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5-(4-Chlorophenylsulfonyl)-1H-pyrazol-3(2H)-one (6)

HPLC method A (isocratic; MeCN:H,O 30:70, 60 min; 0.1% TFA): r.t. = 7.28 min,
purity = 98.1%.
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HPLC method B (isocratic; MeOH:H,0 40:60, 60 min; 0.1% TFA): r.t. = 11.05 min,
purity = 99.3%.
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5-(3,5-Dichlorophenylsulfonyl)-1H-pyrazol-3(2H)-one (7)

HPLC method A (gradient; MeCN:H,O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 8.98 min, purity = 95.3%.
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HPLC method B (isocratic; MeOH:H,O 50:50, 60 min; 0.1% TFA): r.t. = 11.50 min,
purity = 95.8%.
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5-(4-Chloro-2,5-dimethylphenylsulfonyl)-1H-pyrazol-3(2H)-one (8)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 9.40 min, purity = 95.4%.
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HPLC method B (isocratic; MeOH:H,0O 50:50, 60 min; 0.1% TFA): r.t. = 14.93 min,
purity = 98.9%.
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5-((4-Chlorophenoxy)methyl)-1H-pyrazol-3(2H)-one (9)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 8.17 min, purity = 98.2%.
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HPLC method B (isocratic; MeOH:H,0O 50:50, 60 min; 0.1% TFA): r.t. = 11.80 min,
purity = 97.4%.
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5-((4-Ethylphenoxy)methyl)-1H-pyrazol-3(2H)-one (10)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 9.03 min, purity = 95.3%.
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HPLC method B (isocratic; MeOH:H,0O 50:50, 60 min; 0.1% TFA): r.t. = 15.50 min,
purity = 96.5%.
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5-((3-Ethylphenoxy)methyl)-1H-pyrazol-3(2H)-one (11)

HPLC method A (gradient; MeCN:H,O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 8.87 min, purity = 95.0%.
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HPLC method B (isocratic; MeOH:H,0O 50:50, 60 min; 0.1% TFA): r.t. = 15.02 min,
purity = 98.3%.
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5-((3-tert-Butylphenoxy)methyl)-1H-pyrazol-3(2H)-one (12)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 11.43 min, purity = 95.7%.
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HPLC method B (isocratic, MeOH:H,0 60:40, 60 min;

purity = 98.3%.

Dui 188 |

0.1% TFA): r.t. = 13.37 min,
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5-((3,5-Dichlorophenoxy)methyl)-1H-pyrazol-3(2H)-one (13)

HPLC method A (isocratic; MeCN:H,O 40:60, 60 min; 0.1% TFA): r.t. = 9.20 min,

purity = 97.7%.
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HPLC method B (isocratic; MeOH:H,O 65:35, 60 min; 0.1% TFA): r.t. = 8.78 min,
purity = 98.2%.
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5-((3,5-Bis(trifluoromethyl)phenoxy)methyl)-1H-pyrazol-3(2H)-one (14)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 12.70 min, purity = 96.0%.
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HPLC method B (isocratic; MeOH:H,0O 60:40, 60 min; 0.1% TFA): r.t. = 19.37 min,

purity = 96.6%.
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5-((3,5-Difluorophenoxy)methyl)-1H-pyrazol-3(2H)-one (15)

HPLC method A (gradient; MeCN:H,0O 30:70 to 80:20, 0 to 20 min, MeCN:H,0 80:20 to
30:70, 20 to 40 min; 0.1% TFA): r.t. = 8.03 min, purity = 95.1%.
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HPLC method B (isocratic; MeOH:H,O 50:50, 60 min; 0.1% TFA): r.t. = 9.87 min,
purity = 96.8%.
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5-((3,5-Dibromophenoxy)methyl)-1H-pyrazol-3(2H)-one (16)

HPLC method A (isocratic; MeCN:H,O 40:60, 60 min; 0.1% TFA): r.t. = 11.35 min,
purity = 96.2%.
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HPLC method B (isocratic; MeOH:H,0O 65:35, 60 min; 0.1% TFA): r.t. = 11.40 min,
purity = 97.9%.
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5-((3-Bromophenoxy)methyl)-1H-pyrazol-3(2H)-one (17)

HPLC method A (isocratic; MeCN:H,O 40:60, 60 min; 0.1% TFA): r.t. = 5.83 min,
purity = 95.2%.
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HPLC method B (isocratic, MeOH:H,O 65:35, 60 min; 0.1%

purity = 97.5%.
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5-((Biphenyl-3-yloxy)methyl)-1H-pyrazol-3(2H)-

HPLC method A (isocratic; MeCN:H,O 50:50, 60 min; 0.1% TFA): r.t. = 5.03 min,

purity = 95.0%.
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one (18)

TFA): r.t. = 5.15 min,
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HPLC method B (isocratic; MeOH:H,O 65:35, 60 min; 0.1% TFA): r.t. = 7.97 min,
purity = 98.6%.
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5-((5-Phenylbiphenyl-3-yloxy)methyl)-1H-pyrazol-3(2H)-one (19)

HPLC method A (isocratic; MeCN:H,O 50:50, 60 min; 0.1% TFA): r.t. = 11.90 min,
purity = 98.9%.
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HPLC method B (isocratic; MeOH:H,0O 65:35, 60 min; 0.1% TFA): r.t. = 32.90 min,
purity = 98.1%.
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Figure S1. Minaprine, 0 min #3, reconstituted in DMSO:H,0 = 1:9, which contains
haloperidol (100 pL, 100 ”nglinaprine Haloperidol
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Figure S2. Minaprine, 20 min #3, reconstituted in DMSO:H,0O = 1:9, which contains
haloperidol (100 puL, 100 uM).
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Figure S3. Compound 1, 0 min #2, reconstituted in DMSO:H,O = 1:9, which contains
haloperidol (100 uL, 100 uM).
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Figure S4. Compound 1, 20 min #1, reconstituted in DMSO:H,0 = 1:9, which contains
haloperidol (100 uL, 100 uM).

Table S1. Raw data for microsomal stability study with minaprine and 1

Analyte .
Sample | Time retention Analyte Halope.rldol Haloperidol
. No . Peak retention RR
Name (min) time . i Peak Area
. Area time (min)
(min)
#1 3.367 450935 53.567 19994 22.55
0 #2 3.350 536553 53.750 24992 21.47
#3 3.333 541189 53.483 21983 24.62
Minaprine
#1 3.333 512171 53.333 44233 11.58
20 #2 3.333 565219 53.350 32329 17.48
#3 3.333 424978 53.050 36749 11.56
#1 24.750 80053 53.850 44525 2.667
0 #2 24.667 114693 53.750 36753 3.121
#3 24.633 91344 46.233 34255 1.798
1
#1 23.867 28938 46.083 97694 0.296
20 #2 23.967 19676 46.100 64179 0.307
#3 23.900 17720 46.150 52317 0.339

Table S2. Microsomal stability data processing of minaprine and 1

Sample Name

RR Mean

% Mean = S.E.

Mina 0 min

22.88

100 £7.11
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Mina 20 min 13.54 59.2+£149
1 0 min 2.529 100 +26.4
1 20min 0.314 12.4 +0.89

Metabolite profiling of 1 and 3

Only one new peak/metabolite was observed from either test agent 1 or 3 from
Comparing the total ion current spectra of
microsomal incubation with test agents to the ones with blank at 30 min., no new peaks
were identified beyond the peaks at retention time 1.7 min (the unmetabolized parent 1 or

microsomal incubation (Figure

S35).

3), and retention time 1.4 min (the new peak/metabolite).
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Figure SS. Total ion current chromatogram of MS2 full mass scan on samples incubated
for 0 min (top) and 30 min (middle) with rat liver microsomes or blank microsomes
ated with 1 (top panel) and 3 (bottom panel).
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The complete parent molecular ion mass spectrum was then analyzed for the new peak
that eluted at 1.4 min. The spectra are shown below. These spectra show that the new
peak/metabolite shows a molecular ion (M-H) of 255 (from 1) and 257 (from 3), which
indicates the addition of oxygen to thj‘—'Earent compound (Figure S6).
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Figure S6. Mass spectra of new peak/metabolite from 1 (top) and 3 (bottom).

A product ion scan was run on the samples (peak m/z = 255 for 1; peak m/z = 257 for
3) to look for the generation of fragment ions in the mass spectrometer. The results of
these scans show both test agents generated fragment ion of m/z = 159 (Figure S7).
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Figure S7. Production ion scan of new peak/metabolite (r.t. = 1.4 min) for 1 (top) and 3
(bottom) from microsomal incubation.

To confirm the identity of 4 as a direct metabolite of 1 from microsomal incubation, an
authentic sample of 4 was tested under identical mass spectrometric and chromatographic
conditions (Figure S8 and S9).
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Figure S9. Total ion current chromatogram of microsomal incubation with 1 (top), of the
new peak/metabolite, MRM, extracted from first chromatogram (middle), and of
authentic 4 (bottom).

Rat liver microsomal stability data in the presence of NADPH with 1 and 3 are shown
in Table S3. Compounds 1 and 3 showed poor rat liver microsomal stability,
corresponding to the previous rat liver microsomal stability data for 1 by the HPLC
detection method.

Table S3. Microsomal intrinsic clearance summary for 1 and 3 in the presence of
NADPH

Test . Cl'in" . b
ID concentration (mL/min/kg) Ty, (min) comment
(uM)
highly
Verapamil 1 > 400 <33 metabolized
control
poorly
Warfarin 1 <8 > 180 metabolized
control
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1 5 192 7.3

3 5 195 7.2
1/3 mixture 5 169 8.3
“The intrinsic clearance was calculated as follows: CL’j; = (0.693/Ti») x (mL

incubation/mg microsomal protein) X (mg microsomal protein/g liver) x (g liver/kg
bodyweight).” Reaction mixture contained 1 mg/mL microsomal protein. The scale-up
factor for microsomes protein to g of liver is 45 mg/g of liver.” Liver weights used for
rats were 45 g/kg body weight.4 °Half-life.

In vivo mouse steady-state level study and in vivo blood brain barrier study of 13.
(All bioanalysis was done by Apredica, Watertown, MA)

To assess levels of drug present in blood and brain tissue specimens, a 50 mg/kg dose
was peritoneal administered to wild-type B6SJL mice (n = 6). An untreated group (n = 6)
was used a negative control. Blood and brain were removed 1 h after injection and
rapidly quenched at -80 °C. Specimens were subsequently mixed with extraction buffer
(100% ice-cold methanol), sonicated on ice for 20 s, and then spun at analyzed using a
Ceas 16 channel EC-HPLC. Experiments were performed in accordance with the
National Institutes of Health Guide for the Care and Use of Laboratory Animals.

Blood samples were thawed on ice and kept at 4 °C. Blood samples from animals
treated with test agent were dilute 50-fold in control blood prior to analysis. An aliquot
of blood (25 pL) was mixed with an equal volume of water, and 150 uL methanol
containing internal standard was added to precipitate the proteins. Brain samples were
weighed, diluted with an equal volume of PBS (phosphate buffered saline, pH 7.2) and
homogenized. Brain homogenates from test agent-treated animals were diluted 50-fold
with commercial control brain homogenate prior to analysis.

A calibration curve was prepared in each media (blood and brain homogenate).
Control blood and brain homogenate (from a commercial source) was used to prepare the
calibration standards. Calibration samples were prepared by diluting 50x stock solution
in DMSO with matrix to the appropriate concentration. Stock solutions were prepared by
serial dilution according to the table S4.

Table S4. Stock solution preparation

Nominal concentration (nM) Stock concentration (uM)

0.254 0.0127
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0.762 0.0381
2.29 0.114
6.86 0.343
20.6 1.03
61.7 3.09

185 9.26
556 28
1667 83
5000 250

Samples were analyzed by LC/MS/MS using an Agilent 6410 mass spectrometer
coupled with an Agilent 1200 HPLC and a CTC PL chilled autosampler, all controlled by
MassHunter software (Agilent). After separation on a C18 reverse phase HPLC column
using an acetonitrile-water gradient system, peaks were analyzed by mass pectrometry
(MS) using ESI ionization in MRM mode. MassHunter software was used to calculate
sample concentration using the calibration standards of known concentration.

Two calibration curves were used for blood and brain samples, depending on the

concentration (Figure S10).
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CMB-087229, blood. A guadratic curve fit was used ta fit the experimental data.
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Figure S10. Quadratic curves for blood and brain samples.

Brain and blood sample analysis is given in Table S5. The lower limit of
quantification (LLOQ) was 2.3 nM in the analytical samples. The upper limit of
quantification for blood was 5000 nM in the analytical sample. The upper limit of
quantification for brain homogenate was 1667 nM in the analytical sample.
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Blood Blood (after Brain Brain (after
Analyte (analytical calibration) (analytical calibration)
sample) (nM) (uM) sample) (nM) (uM)
blank <LLOQ <LLOQ
243 8.3
5.2 10.1
<LLOQ 5.6
13.4 <LLOQ
108.7 5.5
<LLOQ <LLOQ
71.3 6.4
176.7 27.0
<LLOQ 87.2
3359 4.9
106.2 4.7
<LLOQ 4.7
<LLOQ <LLOQ
75.4 <LLOQ
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<LLOQ

<LLOQ

Effect of 13 on hERG Potassium Channel

A summary of the results of each test article is shown in Table S5 below. The positive
control (E-4031) confirms the sensitivity of the test system of hERG inhibition.

Table S6. Results of hERG inhibition

Mean % Individual
Test Conc. hERGO Standard Standard Data
Article ID (M) . Deviation Error Points (%
Inhibition .
Inhibition)
2.1
13 10 0.6 2.2 1.5
-0.9
98.2
E-4031 0.5 98.7 0.7 0.5
99.1

Effect of 13 on Enzymes and Receptors

Radioligand binding assays for 13 (concentration = 10 pM, n = 2) were carried out by

MDS Pharma Services (Taipei, Taiwan).

Table S7. Competitive binding assays of 13

. Inhibition . Inhibition
Target (Species) (%) Target (Species) (%)
Adenosine A; (human) 15 Histamine H3 (human) 15
Adenosine A, (human) 5 Imidazoline I,, Central 12
(rat)
Adenosine Aj; (human) 6 Interleukin IL-1 (mouse) 3
. Leukotriene, Cysteinyl
Adrenergic o (rat) -2 CysLT, (human) 0
Adrenergic a;p (rat) 0 Melatonin MT; (human) 3
Adrenergic a;p (human) 3 Muscarinic M; (human) 2
Adrenergic o, (human) 8 Muscarinic M, (human) -2
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Muscarinic M3 (human)

Glucocorticoid (human)

(rat)

Adrenergic ; (human) 1
. Neuropeptide Y Y,
Adrenergic 3, (human) -2 (human) -1
Androgen (Testosterone) 3 Neuropeptide Y Y, 6
AR (rat) (human)
Bradykinin B1 (human) 5 Nicotinic Acetylcholine 7
(human)
.. Nicotinic Acetylcholine
Bradykinin B2 (human) -10 D,, Bungarotoxin (human) 6
Calcium Channel L-Type, 5 Opiate 6 (OP1, DOP) 15
Benzothiazepin (rat) (human)
Calcium Channel L-Type, 5 Opiate k (OP2, KOP) 75
Dihydropyridin (rat) (human)
Calcium Channel N-Type Opiate u (OP3, MOP)
3 -9
(rat) (human)
Dopamine D; (human) 3 Phorbol Ester (mouse) 1
. Platelet Activating Factor
Dopamine D;s (human) 14 (PAF) -1
. Potassium Channel
Dopamine D3 (human) -4 [KATP] (hamster) -17
. Potassium Channel hERG
Dopamine D4, (human) -3 (human) -7
Endothelin ET4 (human) 3 Prostanoid EP4 (human) -8
Endothelin ETg (human) 0 Purinergic Py (rabbit) 1
Epidermal Growth Factor . .
(EGF) (human) 5 Purinergic P, (rat) 5
Estrogen ERa (human) 10 Rolipram (rat) -2
G Protein-Coupled 3 Hydr(S)i;(ﬁ;gErflsil_le) 5- 6
Receptor GPR103 (human) HT,  (human)
) Serotonin (5-
GABA, Flunitrazepam, .
Central (raf) 12 Hydroxytryptamine) 5-HT; 7
(human)
GABA s, Muscimol, .
Central (rat) 1 Sigma ¢, (human) -18
GABAg A (human) -7 Sigma 9, (rat) 5
4 Sodium Channel, Site 2 4
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Glutamate, Kainate (rat) 24 Tachykinin NK; (human) 3
Glutamate, NMDA, .
Agonism (rat) -3 Thyroid Hormone (rat) 10
Glutamate, NMDA, 5 Transporter, Dopamine 11
Glycine (rat) (DAT) (human)
Glutamate, NMDA,
Phencyclidine (raf) -11 Transporter, GABA (rat) -4
Transporter,
Histamine H; (human) 1 Norepinephrine (NET) -10
(human)
Transporter, Serotonin (5-
Histamine H, (human) 3 Hydroxytryptamine) -6
(SERT) (human)
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