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SI Table 1. Mean Plasma and Brain Levels of 12 over time at 3 mg/kg
PO in the Rat; vehicle=20% HP-p-CD.

. Mean Plasma  Mean Brain Mtf.mr
Time (h) \o/ml (ng/e) Brain/Plasma
(ng/ml) =< Ratio
0.5 1140.1 765.0 0.68
2.0 1019.3 546.8 0.54
6.0 542.9 304.0 0.56
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SI Figure 1. Concentration vs Occupancy of 12 at 3 mg/kg PO in the
Rat, n=2 %+ SEM.

SI Table 2. Mean Plasma and Brain Levels of 13 over time at 3 mg/kg
PO in the Rat; vehicle=20% HP-p-CD.
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Time (h)

Mean Plasma

Mean Brain

Mean

Bramn/Plasma

/ / .
(ng/ml) (ng/g) Ratio
0.5 2860.9 1042.4 0.37
2.0 31193 1257 .4 0.42
6.0 1286.8 597.8 0.47
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SI Figure 2. Concentration vs Occupancy of 13 at 3 mg/kg PO in the
Rat, n=2 * SEM.

SI Table 3. Mean Plasma and Brain Levels for 14 over time at 3 mg/kg
PO in the Rat; vehicle=20% HP-p—CD.

SI3



. Mean
. Mean Plasma  Mean Bram .
Time (h) Brain/Plasms

ng/ml ne/o .
(ng/m}) (ng/g) Ratio

0.5 1696.5 694.4 0.41
2.0 1490.8 728.2 0.49
6.0 491.1 338.8 0.69

10000 - 100
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SI Figure 3. Concentration vs Occupancy of 14 at 3 mg/kg PO in the
Rat, n=2 * SEM.

SI Table 4. Rat ex vivo GluN2B receptor occupancy of 12 in rat
hippocampus and plasma and brain exposures at 60 min after p.o.

administration, n=3 per dose * SD.
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% NR2B Brain conc. Plasma conc. Brain/plasma ratio

D
ose receptor (ng/g) (ng/mL)
(ma/kg)  ecu a
pancy

0.01 0+0 5+0 30 2.01+0.17
0.03 0+0 10+1 9+1 1.18 £0.10
0.1 7+5 41+7 27+3 1.59 +0.43
0.3 11+6 94+5 99 +6 0.96 + 0.06
1 55+ 3 414 + 28 454 + 13 0.91 +0.04
3 784 1,311 + 132 1,516 + 34 0.86 +0.08
10 92+2 6,432 + 1,024 6,024 + 753 1.07 £0.13
30° 92 +2 5,372 + 547 5,554 + 305 0.97 +0.09

* Ex vivo GluN2B labelling was expressed as the percentage of GluN2B labelling
in corresponding brain areas of vehicle—treated animals.’The compound was dosed
as a suspension at 30 mg/mg.

SI Table 5. Biodistribution of 12 in rat brain regions at different

time points after a single i.v. injection of 30 pg/kg.

Time(min) Cerebellum Cortex Striatum Hippocampus

5 25.6 +3.1 20.1+15 23.8+2.7 17.7+0.3
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10 253+2.1 28.1+6.2 26.6 +7.0 29.2+2.7

30 19.7 +3.0 21.9+47 216 +4.6 30.7£5.3
60 15.2 + 3.5 17.8+2.2 17.0+2.9 2715538
120 8.8+ 1.4 9.8+21 119+1.1 123+0.2

Biological assay result details:

SI Table 6. Metabolic stability' of 12 in liver microsomes of

various species.

Species  T); in microsomes CL,,; in
(min) microsomes
(uL/min/mg)
Human 105.5; 165.6° 6.6;4.2°
Monkey 26.4 26.3
Dog 47.3 14.7
Rat 68.0 10.2
Mouse 41.9 16.6

NT, not tested; T, half life; CL;,., mtrinsic clearance.
* From two independent experiments.

Plasma Protein Binding. Plasma protein binding of 12 was determined at 0.5,

5, and 25 pM using the equilibrium dialysis method.’

SI Table 7. Protein binding of 12 in human and rat plasma.

Species | Concentration (uM) % Free
0.5 4.6
Human
5 5.0
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25 5.6

0.5 5.3
Rat 5 5.2
25 6.5

SI Table 8: Compound 12 inhibition of major CYP isoforms in human

liver microsomes.

Positive Control

Isoform | CYP Probe Substrate | 12 ICsx (uM)
ICs (uM)

oa—Naphthoflavone
1A2 Phenacetin n/a

0.018

Tranylcypromine
2A6 Coumarin n/a

0.79

Ticlopidine
2B6 Bupropion n/a

0. 083

Quercetin
2C8 Amodiaquine n/a

3.0

Sulfaphenazole
2C9 Tolbutamide n/a

0.37

Sulfaphenazole
2C9 Diclofenac n/a

0.25

N-3-BenzylPB
2C19 S-Mephenytoin n/a

0.11

Quinidine
2D6 Dextromethorphan 15

0. 038
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4-Methylpyrazole
2F1 Chlorzoxazone n/a

0.57

Ketoconazole
3A4 Testosterone n/a

0.016

Ketoconazole
3A4 Midazolam n/a

0.014

Ketoconazole
3A4 Nifedipine n/a

0.010

n/a, no concentration—dependent inhibition observed.

Solubility of 12 in enabling excipients. Formulation studies were
conducted using the following excipient combinations to achieve
final concentrations of 10 mg/mL. Each of the conditions were
prepared and stirred overnight. None of the attempts resulted in a

solution.

SI Table 9. Solubility Results for 12 in various excipient

combinations.
Excipient 1 | Excipient2 | Excipi- Excip | Excipi Excipi Max. Max. weighed | Solu
ent3 ient ent2 ent3 vol. vol. dog | (mg) ble?
1 (uL) (uL) mice/ | (ml/kg)
(uL) rat
mi/kg
1 | Propylene 893 5 2.5 8.93 no
Glycol
2 | Labrafac 798 7 2 7.98 no
CcC
3 | Labrasol 994 5 3 9.94 no
4 | PEG 400 Propylene 237 709 6.7 2.5 9.46 no
(25%) Glycol
(75%)
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5 | Labrasol PEG 400 109 976 10 3 10.85 no
(10%) (90%)
6 | Labrasol Propylene 99 893 5 2.5 9.92 no
(10%) Glycol
(90%)
7 Labrasol PEG 400 287 860 10 3 11.47 no
(25%) (75%)
8 | Labrasol Propylene 224 673 5 3 8.97 no
(25%) Glycol
(75%)
9 | Labrasol PEG 400 Propyl 233 464 233 10 3 9.3 no
(25%) (50%) ene
Glycol
(25%)
10 | safflower | Transcutol 1026 | 114 10 2 11.4 no
0il (90%) | HP (10%)
11 | Ethanol Safflower 99 896 5 2 9.95 no
(10%) 0il (90%)
12 | safflower | Transcutol 901 225 5 2 11.26 no
0il (80%) | HP (20%)
13 | safflower 988 10 2 9.88 no
Oil
14 | Sesame Transcutol 1000 | 113 10 1 11.12 no
0il (90%) | HP (10%)
15 | Ethanol Sesame 113 | 1019 5 1 11.32 no
(10%) 0il (90%)
16 | Sesame Transcutol 718 180 5 1.2 8.98 no
0il (80%) | HP (20%)
References:

1) Letavic et al. ACS Med. Chem. Lett., 2013, 4, 419-422.
2) Swanson, et al. J. Med Chem 2016, 59, 8535-8548
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APPENDIX A: SELECTIVITY OF 12 IN A PANEL OF ION CHANNELS, GPCRS AND RECPTORS

%4 Inhibition of Control Specific Binding
40 -30 20 10 0 10 20 30 40 50 60 70 80 90 100

A1(h) (antagonist radioligand)

AZA(M) (agonist radioligand)

A3(N) (agonist radicligand)

al (non-selective) (antagonist radioligand)
2 (non-selective) (antagonist radioligand)
B1(h) (agonist radioligand)

AT (h) (antagonist radioligand)

BZD (central) (agonist radioligand)

B2 (h) (agonist radioligand)

CCKA (CCKA) (h) (agaonist radioligand)
D1{h) {antagonist radicligand)

D25(h) (antagonist radioligand)

ETA(h) (agonist radioligand)

GABA (non-selective) (agonist radioligand)
GAL2(h) (agonist radioligand)

CXCRZ (IL-8B) (h) {(agonist radioligand)
CCR1 (h) (agonist radioligand)

H1(h) (antagonist radioligand)

H2(h) {antagonist radioligand)

MC4(h) (agonist radioligand)

MT1 (ML1A) (h) (agonist radioligand)

W1 (h) {antagonist radioligand)

M2 (h) (antagonist radicligand)

WM3(h) (antagonist radioligand)

MK2(h) {agonist radioligand)

MK3(h) (antagonist radioligand)

%4 Inhibition of Control Specific Binding
40 30 -20 -10 0 10 20 30 40 50 /0 YO B0 90 100

¥1(h) (agonist radioligand)

Y¥2(h) (agonist radioligand)

NTS1 (MT1){h) (agonist radioligand)
& (DOP) (h) (agonist radioligand)

I (KOP) (agonist radioligand)

W (MOP) (h) (agonist radioligand)

MOP (ORL1) (h) (agonist radioligand)
5-HT1A(h) (agonist radioligand)
5-HT1B (antagonist radioligand)

5-HT2A(h) (antagonist radioligand)
5-HT2B(h) (agonist radioligand)
5-HT3(h) (antagonist radioligand)
A-HT5a(h) (agonist radioligand)

5-HTE (h) (agonist radioligand)

5-HT7 (h) (agonist radioligand)

sst (non-selective) (agonist radioligand)
WPACT (vIP1) (h) (agonist radioligand)

W1a(h) (agonist radioligand)

a2+ channel (L. verapamil site) (phenylalkylamine) (antagonist
radioligand)

I channel (antagonist radioligand)

SKCa channel (antagonist radioligand)

Ma+ channel (site 2) (antagonist radioligand)

Cl- channel (GABA-gated) (antagonist radioligand)
norepinephrine transporter(h) (antagonist radioligand)
dopamine transporter(h) (antagonist radioligand)

5-HT transporter (h) (antagonist radioligand)

W Test Concentration; 1.0E-06 M M Test Concentration: 1,0E-05 M




APPENDIX B: LCMS PURITY DETERMINATION FOR 11-14

Compound 11

Openlynx Report - CLF

Wnumbserd 4558 14521 3TE5 4204
Wizl4:4C

Instru ment:ACQ-SQ0EKIGEQDM0EW

Printed: Tus Sep 22 05:41:13 2015

Page 1
Description:® 10104588 2,04
Time: 22:10:59

Sample 05500150834
DateZ4-Julkz015
Method: M \UFLC_Mugenesis P30 _NIMBBSED1BSS01.olp

3: UV Detector: TIC

1.794e+2
Range: 1.817e+2

(1) _
100%
1.5e+2 342.1
3472.1
1.08
1.0e+2
L
5.0e+1
0.0 ' T T T T T T T B EE R e e s e e s T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Peak Number Time State Area%Total Mass Found
108 oK 100.00 342,12, 34212
1: MS ES+ :TIC 1.5e+008
100+ 1.07
75
= 50
257 72
E 0.18 0.
0 TTT T TTTT TTTTTT T T T T TTrT T TTTT T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
2: MS E5- :TIC 1.4e+006
1.57
100 1.55 1.66
75
1.761.79
1.48
® 50 1.031.14 o T4
25 0.23 0.77 1.01
0.20 0.44 0.62
0 T T T T T T T T T T T T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Peak D Time Mass Found BPM State
108 WHI1234312 343 .
1:(Time: 1.08) Combine (254:261-(235:247+278:290)) 1:MS ES+
4, 2e+007
100 343.4
* % 344.4 685.5 ..
) | 707.5
07 L B S e e e L I e e e e e e e L B e e I m s | ——m/z
200.0 400.0 600.0 800.0 1000.0
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Compound 12

Openlynx Report - CLF Page 1
Vinumber45048 101#3 15805585 Sample [D:5300 115711 Descripfion: 5500228 BS
Vial2:5 B Cate22-Jun-2018 Time:13 28 D1
Instru mentACQ-5002 NotSat AL CL_UPLC_Nugenesis P30 N3D@LZ101L2101.0lp FresText1
Printed: Fri Aug 0F 18:28:22 2016
3: TV Detector: TIC 2.157e+2
Range: 2.179e+2
(1)
100%
396.09
396.09
1.5e+2 1.18
E 1.0e+2
5.0e+l
0.0 b T T T T T T T T e e e e r Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Peak Number Time State Area%Total Mass Found
1 118 Ok 100,00 3596.09, 396.09
1: M5 ES+ :TIC 1.5e+008
1007 1.18
75
- 50
257
] 0.23 1.60
0= Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
2: M5 BE5- :TIC 1.1e+007

=
=] [=]
o =
li el eaal

2
L]
=]

Peak D Time Mass Found BFM State
| 118 4150525705 387 O
1:(Time: 1.18) Combine (287:294-(268:280+311:323)) 1:MS ES+
5.7e+007
100 SQGS"S'GTI35
é 340.21 "\L398-61 793.59815,.51
0 T T Y T T T T T 1m/Z
200.00 400.00 600.00 800.00 1000.00
PeakID Time Mass Found BPM State
1 118 4550539503 455 o
1:(Time: 1.18) Combine (286:294-(267:280+310:322)) 2:MS ES-
3.8e+006
on ==
395.33 i
r—t1rr 77— n/z
200.00 400.00 600.00 800.00 1000.00
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PeaklD Time Mass Found BPM §tate

1 108 20112, 254 oK
1:(Time: 1.08) Combine (253:261-(235:247+278:290)) 2:MS ES-
1.8e+004
293.6
100 181.3 40r-3 495.5521.5
* . 282-% 299-537?_4 403.4 493. . 641.2 gg5.9 756.5 . . ~894.8 935.2 973.0
al | Wl oy L Yol 1 " 1 il | r Ll J. rild N I
o T T T T T Y T 1m/2
200.0 400.0 600.0 800.0 1000.0
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Compound 13

Opentynx: Report- CLF Page
Vnumber 50551 I4TEEEE4T IHAR Sample ID-10125188259 Descripion: ST 0035471048
Wil T 24 Catels-May-2015 Timee: 174350
InsrumentACQ-520FLBAGRE Method: NWUFLCZ_Mugenesis P20_MN3INEZBE601B5501.clp
Printed: Fri May 10 11:41:56 2015
3: UV Detector: TIC 1.591e+2
Range: 1.62e+2
(1)
1.5e+2 99%
384.09
384.09
1.0e+2 1.13
E:
2)
5.0e+1 1%
384.09
1.28
0.0 b=/ R SBAREREEEEEES T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Peak Mumber Time State Area%Total Mass Found
1.13 Ok 5925 318400, 318409
2 128 Diiversity &il 0T 384.08
1: M5 ES+ :TIC 1.0e+008
100+ 1.13
757
* 50
25
: 0.92
b 0.20 0.72
0 L IR | TTr T T T T I LR T T T T T T T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
2: M5 E5- :TIC 5.1e+005
1007
757
- 50
257
0-
Peak IDv Time Mass Found BPM State
1 113 4070938508 385 iy
1:(Time: 1.13) Combine (276:284-(255:267+296:309)) 1:M5 ES+
2. T7e+007
100 383.17
- 407.14
E 279.203p1.15 | [ 557.25579.28 °0°-3% 769,43791.35 n/z
Tt T 7 T T T T T T T T T ——
200.00 400.00 600.00 800.00 1000.00
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Openhynx Report - CLF Page2
Vnumber5 0551 34TERER4T I2AR Sample ID:A012518825 Desoripfion:37 00354710 A8
VislT A Cet=05-May-2013 Time:17:43:50
Instrument:ACQ-520= L BAGRS Method: M- WPLCZ_Mugenesis. P30_NIMDBSES01B5501.0lp
Printed: Fri May 10 11:41:55 2019
PeakID Time Mass Found BPM State
1 113 4430538309 442 Ok,
1:(Time: 1.13) Combine (276:283-(254:267+296:308)) 2:M5 ES-
7.5e+004
383.31
100 443,39
- 444 .46 _
o1233.26 294.42  353.10 . 592.28 667.15  °0'°%  gag.0g 201.60 98;320
L B 5 I L A L B R B R |
200,00 400.00 600 .00 500.00 1000.00
Peak D Time Mass Found BPM State
z 128 38T D wersity &il
2:(Time: 1.28) Combine (313:320-(294:306+328:340)) 1:M5 ES+
3.6e+006
100 387.13
- [388.14 587.24 -
% 062 J66.31 J 8027 773.27795.31 995,86
0= T T T T T T T T “mSzZ
200.00 400.00 600 .00 800.00 1000.00
Peak D Time Mass Found BPM State
2 128 44308, 851 Qi
2:(Time: 1.28) Combine (313:320-(294:306+327:340)) 2:M5 ES-
2, Be+003
100 191.63 443.33 667.19 95103
- % 255-1%2951.75 W 0] \ 528.71.. 573|.ua rEES.SB §33.42
U-'-|| 1L L ' ||I.I P I||I .! I | S S | - |I|| i m/z
200,00 400.00 600 .00 500.00 1000.00
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Compound 14

Opentynx Report - CLF Page 1
number4 4324 53053 5845 25HT Sample 05500152444 Drescription: 250011823 11, H7

Wials T H Cst=10-S=p-2018 Tirme: 143040

Instrument ACQ-5002 LBAGSS Method: MWPLCZ_MNugenesis P30 MNINDZBESS01B5601.olp

Printed: Wed Sep 14 134855 2018

3: TV Detector: TIC 3.566e+2
Bange: 3.585e+2
3y _
96%
3.0e+2 414,08
414.08
1.14
2.0e+2
E:
(2)
1.0e+2 {1) 13
3% 414.08
0.74 1.11\
0. 0= T T T T BEEEEEEEEEEEaEEREEEY T Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Peak Mumber Time State Area%Total Mass Found
o4 Driwersity &il 258
2z Ok 054 414.08
3 T4 O S5.11 41408, 414.08
1: MS ES+ :TIC 3.1e+008
1007
75
- 50
N
- T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
2: MS ES- :TIC 1.5e+007
1007 1.15
757
- 50

0.14p9 19 0.31

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80

Peak ID Time Mass Found BPM State
T4 345 D wersity &il
1:({Time: 0.74) Combine (181:188-(160:173+199:211)) 1:MS ES+
1.8e+007
345.03
100 365.06
a
242.03.270.02 368.15 709.12
00— N T T T T T T 1m/Z
200.00 400.00 600. 00 G00.00 1000.00
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Openlynx Report - CLF Pagel
Wnumber:d 4524 33023 5848 IFHT Sample ID:52001 52444 Deescription: 2800116311, HT
VialB T H Cste:10-52p-2016 Timee:14 20 40
Instrument ACQ-SQ08LBASSE Methed: NAUPLCZ_Nugenesis_P30 NIMZBS501B5601.clp
Printed: Wed Sep 14 134559 2016
Peak ID¥ Time Mass Found BPM State
074 241 D wersity &il
1:(Time: 0.74) Combine (180:188-(160:1732+198:211)) 2:M5 ES-
4. 0e+004
100 341.21
344 .28 618.30 -
- 418.22 548.19 667.91 7 e . 903.14
~ i’ 01.846 959.36
% 249.17271.38 W[ 3 [ J61.18 YT 2e8e3s
0y . T T — - T H + L T T hmS =
200.00 400.00 &00.00 800.00 1000.00
Peak D Time Mass Found BPM State
2z 1.11 4370841508 278 CH
2:(Time: 1.11) Combine (272:279-(252:264+287:299)) 1:M5 ES+
5.5e+008
100 279.14
- 280.32 415.20 437,22
3 230.23 O 557.23579.19  715.39 0920.0055y 15885.93
o= T T T T T T T 1m/ 2
200.00 400.00 600.00 800.00 1000.00
Peak D Time Mass Found BPM State
2 1.11 485 Diwersity &il
2;(Time: 1.11) Combine (271:379-(252:264+286:299)) 2:M5 E5-
1.7e+004
356,41 449.16 489.23
1003 -9 00 699.17 804.46
' 7 . 995.20
* 21 425‘5[14 393|-21 || 524,90 38296 | 301.90[ 875.34 ~20; 00
pdobl 2785l v b A A T e L N el
200.00 400.00 &00.00 800.00 1000.00
Peak 1D Time Mass Found BPM State
3 114 4370841508 415 .
3:(Time: 1.14) Combine (279:387-(260:272+301:314)) 1:M5 ES+
7. 2e+007
100 415.21
437.17
o
279.15312.22 Eua.u g29,37851.34
—rTr—T—TT7T " r T T T T T T T T T T T T T T T m/ %
200.00 400.00 600.00 800.00 1000.00
PeakID Time Mass Found BPM State
3 114 4730841308 4T3 O
3:(Time: 1.14) Combine (279:286-(259:272+301:313)) 2:M5 ES-
3.0e+006
473.43
100 413,43
- % PT-‘I.-‘L’?
393.34 804.52  887.52
0+ T T T T T T T T 1M/ 2
200.00 400.00 600.00 800.00 1000.00
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