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Table S1. Compound 31 in the acute, electrically evoked mouse seizure models.

Test Dose Time N/T

100 mg/kg 0.25 hr 0/8

Rotarod (Tox) 100 mg/kg 0.5 hr 0/8
100 mg/kg 1 hr 0/8

100 mg/kg 0.25 hr 1/8

6 Hz 22 mA 100 mg/kg 0.5 hr 1/8
100 mg/kg 1 hr 0/8

200 mg/kg 0.25 hr 0/8

Rotarod (Tox) 200 mg/kg 0.5 hr 0/8
200 mg/kg 1 hr 0/8

200 mg/kg 0.25 hr 2/8

6 Hz 22 mA 200 mg/kg 0.5 hr 3/8
200 mg/kg 1 hr 1/8

Rotarod (Tox) 400 mg/kg 0.5 hr 0/8
6 Hz 22 mA 400 mg/kg 0.5 hr 2/8

Note: “N = number of animals exhibiting toxicity or number of animals protected and T =
number of animals tested

Table S2. Time course experiment and toxicity of 3d in mouse.

Test Dose Time N/T
Rotarod (Tox) 400 mg/kg 0.25 hr 1/8
6 Hz 32 mA 400 mg/kg 0.25 hr 7/8
Rotarod (Tox) 400 mg/kg 0.5 hr 2/8
6 Hz 32 mA 400 mg/kg 0.5 hr 7/8
Rotarod (Tox) 400 mg/kg 1 hr 1/8
6 Hz 32 mA 400 mg/kg 1 hr 8/8

Note: “N = number of animals exhibiting toxicity (Rotarod) or protected animals and T =
number of animals tested.
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Table S3. Brain/plasma concentration ratio of 2h.

Compound Brain/plasma
© I&):))u ; Matrix Time Mean Tissue concentration
. ratio
Plasma 0.5h 1014 ng/mL
2h 0.325
Brain 0.5h 330 ng/g

Note: 2h was administrated by intravenous injection (iv) at the concentration of 5 mg/kg.
Sample was obtained after 30 min of administration.

Table S4. Brain/plasma concentration ratio of 3d in mouse and plasma.

Compounds Matrix Tested . % Free % Bound
No. Concentration
Mouse plasma I pg/mL 1.55+0.052 98.5+0.052
3d
Human plasma 1 pg/mL 2.57+0.332 97.4+0.332
Mouse plasma I pg/mL 7.88 +£0.56 92.1+0.56
Warfarin

Human plasma Lug/mL  0058+0.003 99.4+0.003

Note: The assay was conducted with male mouse (CD-1) and human plasma. A Rapid
Equilibrium Dialysis (RED) plate from Thermo Scientific was utilized to determine percentage
of plasma protein binding. 3d and positive control Warfarin were tested in duplicate at a final
concentration of 1pug/ml. The plasma with K,EDTA anticoagulant was used in the assay. The
assay consisted of adding 100 pL of spiked plasma in the donor (red) sample chamber and
applying 300 uL of PBS (pH = 7.4) buffer into the receiver chamber of the RED plate. The
samples were then covered with aluminum sealing foil and incubated at 37°C for 4 hours on
an orbital shaker at 200 rpm. After incubation, 25 pL of each buffer and plasma sample was
placed into cluster tubes. In order to matrixmatch the samples, 25 pL of blank PBS was added
to all of the respective plasma samples and 25 pL of blank plasma was applied to all of the
buffer samples. Then 150 uL of ACN with 1.0 pg/ml propranolol (internal standard) was added
to all samples. The samples were then centrifuged at 2000 g for 10 min prior to analysis of the
supernatant by LC-MS/MS.
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Figure S1. Independent recordings were made in 9 brain slices in this assay, and the average
of the data recorded from these slices are presented here. 10 pM compound 3d failed to
significantly alter the burst frequency or amplitude of recurrent epileptiform discharges (REDs)
in this assay. The small significant increase of burst duration is not likely to be biologically
significant and is more likely due to a small, brief, non-specific change that is not due to
compound 3d. Methods: Horizontal brain slices containing the medial entorhinal cortex (mEC)
were prepared form kainite-induced status epilepticus modle of temporal lobe epilepsy rats.
REDs were recorded from the superficial layers. Compound 3d was treated and the effects on
the REDs’ burst duration, frequency, and peak amplitude were measured. Detailed methods are

described in previous study.
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Figure S2. ICs, value of 3d and positive control Verapamil against hERG. hERG inhibitory
ICs¢ of 3d is approximately 30 pM comparing to the positive control Verapamil at 400 nM.
Methods: 1.5 x 10° HEK-293 cells stably expressing the hERG channel were plated onto sterile
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glass coverslipsin 35 mm? dishes. The dishes were stored in at 37 °C in 5% CO, until use.
Manual patch clamp technique was used to assess the effect on hERG currents in the whole-
cell configuration at 35 + 2 °C. Corresponding vehicle for all concentrations was 0.1% DMSO
and was investigated in 3 cells. Compound 3d was tested in 6-concentration ICsy mode, average
ICso (n = 3 cells) with 3-fold serial dilution starting at 30 uM. The positive control Verapamil
was tested in 6-concentration ICsy mode, average ICso (n = 3 cells) with 3-fold dilution starting
at 10 uM. Cells were exposed to the test item for approximately 10 min of hERG tail currents
were elicited by voltage jumps from -75 mV to 10 mV (500 ms) and then to -40 mV (500 ms)
at 0.1 Hz. The composition of the external solution was (in mM): 130 NaCl, 10 HEPES, 5 KCl,
1 MgCl,*6H,0, 1 CaCl,*H,0, 12.5 dextrose; pH adjusted to 7.4 with 5 M NaOH; ~280 mOsM.
The composition of the internal solution was (in mM): 120 K-gluconate, 20 KCI, 10 HEPES,
5 EGTA, 1.5 MgATP; pH adjusted to 7.3 with 1 M KOH; ~280 mOsM. Data capturing and
analysis was performed by using Pulse (Heka Electronics, Germany) and Excel. ICs, values
were calculated based on a sigmoidal does-response model with variable slope.?
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Figure S3. Pharmacokinetic data of 3d at concentration of 400 mg/kg and 200 mg/kg with ip
administration in Male CF-1 Mice. The dose formulation is 95% Miglyol 840: 5% DMSO.
Cinax 0f 400 mg/kg administration is 3440 ng/mL (14.1 uM), Cpax of 200 mg/kg administration
is 2007 ng/mL (8.2 uM). As brain tissue binding ratio of 3d is 98.5% (data not shown), the free
ECsp in mice is approximately 123 nM.
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Figure S4. VK3 and 3d were subjected with 2-mercaptoethanol. VK3 rapidly reacts with 2-
mercaptoethanol, while our lead compound 3d does not react with thiol at all over a 6 h period.
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HPLC traces and purity of the target compounds

All target compounds are at least 95% pure as confirmed via UV detection of ESI LCMS,
performed on an Agilent 1100 HPLC instrument using an ODS HYPERSIL column (5um, 4.6
mm x 250 mm) with a gradient of water/methanol plus 0.1% formic acid (3a-3w: 0-13 mins
from 0% to 100% methanol, 13-14 mins: from 100% to 0% methanol. 5a and 5b: 0-3minutes
from 0% to 90% methanol, 3-17 mins from 90% to 100% methanol, and 17-18 mins from 100%
to 0% methanol).
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