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METHODS OF USING RADIPRODIL IN THE TREATMENT OF DISORDERS

CROSS-REFERENCE
[0001] This application claims priority to U.S. Provisional Application Number
63/612,997 filed December 20, 2023, U.S. Provisional Application Number 63/612,998 filed
December 20, 2023, U.S. Provisional Application Number 63/691,887 filed September 6,
2024, and U.S. Provisional Application Number 63/691,900 filed September 6, 2024, the

contents of each of which are incorporated herein by reference.

BACKGROUND
[0002] N-methyl-D-aspartate (NMDA) receptors are ligand-gated cation-channels
embedded in the cell membranes of neurons. Overactivation of NMDA receptors by
glutamate, their natural ligand, can lead to calcium overload of cells. This triggers a cascade
of intracellular events that alters the cell function and ultimately may lead to death of
neurons. Modulators of the NMDA receptors may be used for treating many disorders that
are accompanied with excess release of glutamate, the main excitatory neurotransmitter in the
central nervous system. For example, NR2B subtype selective antagonists of NMDA
receptors are expected to possess little or no untoward side effects that are typically caused
by the non-selective antagonists of NMDA receptors, namely psychotomimetic effects such
as dizziness, headache, hallucinations, dysphoria and disturbances of cognitive and motor
function. There is a need for NMDA receptor modulators that are useful for the treatment of

disorders.

SUMMARY
[0003] The present disclosure provides, in an embodiment, methods of treating disorders in a
subject comprising administering radiprodil, or pharmaceutically acceptable salt thereof, to
the subject; compositions comprising radiprodil, and methods of use thereof.
[0004] In an embodiment, provided herein is a method of treating an epileptic disorder in a
pediatric subject in need thereof, the method comprising orally administering to the pediatric

subject of a compound of Formula I:
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or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(1) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,
administering a second dose of the compound to the subject for a second time period,
administering a third dose of the compound to the subject for a third time period; and
administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:
administering a fifth dose of the compound to the subject.
[0005] In an embodiment, provided herein is a method of treating a seizure in a pediatric
subject suffering from an epileptic disorder, the method comprising orally administering to

the pediatric subject of a compound of Formula I:
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or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,;

administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[0006] In an embodiment, provided herein is a method of preventing a seizure in a pediatric
subject suffering from an epileptic disorder, the method comprising orally administering to

the pediatric subject of a compound of Formula I:
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or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
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(i) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,;
administering a second dose of the compound to the subject for a second time period,
administering a third dose of the compound to the subject for a third time period; and
administering a fourth dose of the compound to the subject for a fourth time period,
and
(i1) a maintenance dose comprising:
administering a fifth dose of the compound to the subject.
[0007] In an embodiment, provided herein is a method of reducing the risk of a seizure in a
pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject of a compound of Formula I:

N
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or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,

administering a second dose of the compound to the subject for a second time period;

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,;
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[0008] In an embodiment, provided herein is a method of reducing seizure frequency in a
pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject of a compound of Formula I:
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or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:

(1) a titration dose comprising:
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administering a first dose of the compound to the subject for a first time period,
administering a second dose of the compound to the subject for a second time period;
administering a third dose of the compound to the subject for a third time period; and
administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:
administering a fifth dose of the compound to the subject.
[0009] In an embodiment, provided herein is a method of reducing seizure severity in a
pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject of a compound of Formula I:

N
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or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(1) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,;

administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[00010] In an embodiment, provided herein is a method of treating a neurobehavioral
disorder in a subject in need thereof, the method comprising orally administering to the

subject of a compound of Formula I:
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or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:

(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,;
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administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[00011] In some embodiments, the first dose is about 0.125 mg/kg of the compound
twice a day. In some embodiment, the second dose is about 0.25 mg/kg of the compound
twice a day. In some embodiment, the third dose is about 0.5 mg/kg of the compound twice a
day. In some embodiment, the fourth dose is about 0.75 mg/kg of the compound twice a day.
In some embodiment, the fifth dose is about 0.75 mg/kg of the compound twice a day.
[00012] In some embodiment, the method comprises: (i) determining whether the fifth
dose is safe for the subject; (ii) if the fifth dose is determined not to be safe for the subject,
then the method comprises reducing the fifth dose to a sixth dose that is lower than the fifth
dose to the subject; and (iii) the sixth dose is about 0.5 mg/kg of the compound twice a day.
[00013] In some embodiments, each of the first time period, second time period, third
time period, and fourth time period is seven to ten days.
[00014] In some embodiments, the compound is orally administered within one to four
hours of the subject eating food. In some embodiments, the compound is orally administered
within one to four hours of the subject eating a high-fat meal. In some embodiments, the
compound is orally administered within two hours of the subject eating food. In some
embodiments, the compound is orally administered within two hours of the subject eating a
high-fat meal.
[00015] In some embodiments, orally administering the compound achieves a Cpax
greater than 50 ng/mL in the subject. In some embodiments, the compound achieves a Crmax
between 50 to 1400 ng/mL in the subject. In some embodiments, the compound achieves a
Cumax between 100 to 1400 ng/mL in the subject. In some embodiments, the compound
achieves a Cimax between 100 to 1000 ng/mL in the subject. In some embodiments, the
compound achieves a Ciax between 100 to 500 ng/mL in the subject. In some embodiments,
the compound achieves a Cmax between 100 to 200 ng/mL in the subject.
[00016] In some embodiments, orally administering the compound achieves an AUCint
greater than 500 hr*ng/mL in the subject. In some embodiments, the compound achieves an
AUC:ys between 500 to 2000 hr*ng/mL in the subject. In some embodiments, the compound

achieves an AUCinr between 800 to 2000 hr*ng/mL in the subject. In some embodiments, the
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compound achieves an AUCinr between 1000 to 1500 hr*ng/mL in the subject. In some
embodiments, the compound achieves an AUCiyr between 1000 to 1200 hr*ng/mL in the
subject.

[00017] In some embodiments, orally administering the compound comprises orally
administering to the patient a pharmaceutical composition comprising about 30 weight
percent of the compound, and a pharmaceutically acceptable excipient.

[00018] In some embodiments, the epileptic disorder is infantile spasm syndrome.
[00019] In some embodiments, the subject is less than 18 months old. In some
embodiments, the subject is from 2 to 14 months old.

[00020] In some embodiments, the disorder is caused by or associated with a mutation
in the subject, wherein the mutation is a GRIN2A gain-of-function mutation, a GRIN2B gain-
of-function mutation, a GRIN1 gain-of-function mutation, or a GRIN2D gain-of-function
mutation. In some embodiments, the disorder is caused by or associated with focal cortical
dysplasia in the subject. In some embodiments, the method comprises identifying the focal
cortical dysplasia with magnetic resonance imaging (MRI). In some embodiments, the
epileptic disorder is caused by or associated with tuberous sclerosis complex in the subject.
[00021] In some embodiments, the subject suffers from a motor seizure. In some
embodiments, the motor seizure is generalized onset seizure or focal seizure. In some
embodiments, the generalized onset seizure is bilateral, tonic, clonic, atonic, myoclonic, or
any combination thereof. In some embodiments, the focal seizure is bilateral hyperkinetic or
clonic. In some embodiments, the motor seizure is a drop seizure that leads to trunk, or head
and leads to a fall, injury, or slumping.

[00022] In some embodiments, the subject suffers from a drug-resistant seizure.
[00023] In some embodiments, the subject was administered at least one prior therapy
to treat the epileptic disorder. In some embodiments, the subject was administered at least
two prior therapies to treat the epileptic disorder. In some embodiments, each of the prior
therapies to treat the epileptic disorder independently selected from surgery, vagus nerve
stimulation, and anti-seizure medication.

[00024] In some embodiments, the anti-seizure medication is selected from
brivaracetam (Briviact®), cannabidiol oral solution (Epidiolex®), carbamazepine (e.g.,
carbamazepine-XR), cenobamate, clobazam (Onfi® or Sympazan™ or Frisium), clonazepam,
diazepam (e.g., diazepam nasal, diazepam rectal), divalproex sodium (Depakote®), valproic
acid (Depakene®), oxcarbazepine (Trileptal® or Oxtellar XR), lamotrigine (Lamictal®), and
phenytoin (Dilantin®).
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[00025] In an embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:
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N
Formula I
comprising: about 30% by weight of the compound of Formula I based on the total weight of
the composition; at least one filler; a disintegrant; a binder; and a surfactant.
[00026] In some embodiments, compositions described herein comprise an anhydrous
crystalline form of the compound of Formula I. In some embodiments, the anhydrous
crystalline form has an X-ray powder diffraction pattern with characteristic peaks between

and including the following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 £ 0.2° 20.

[00027] In some embodiments, the pharmaceutical composition comprises about 10%
by weight to about 65% by weight of at least one filler based on the total weight of the
pharmaceutical composition. In some embodiments, the at least one filler is selected from the
group consisting of confectioner’s sugar, compressible sugar, dextrates, dextrin, dextrose,
lactose, mannitol, microcrystalline cellulose, powdered cellulose, sorbitol, sucrose, talc, and

combinations thereof. In some embodiments, the composition comprises two fillers.

[00028] In some embodiments, the pharmaceutical composition comprises about 1%
by weight to about 10% by weight of the disintegrant based on the total weight of the
pharmaceutical composition. In some embodiments, the disintegrant is selected from the
group consisting of crospovidone, croscarmellose sodium, sodium starch glycolate,

microcrystalline cellulose, pregelatinized starch, and combinations thereof.

[00029] In some embodiments, the pharmaceutical composition comprises about 1%
by weight to about 10% by weight of the binder based on the total weight of the
pharmaceutical composition. In some embodiments, the binder is selected from the group
consisting of povidone, starch, gelatin, sugars, natural and synthetic gums, alginates,
polyethylene oxide, polyethylene glycol, inorganic calcium salts, silicic acid,

polymethacrylates, waxes, water, alcohol, and combinations thereof.
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[00030] In some embodiments, the pharmaceutical composition comprises about
0.01% by weight to about 5% by weight of the surfactant based on the total weight of the
pharmaceutical composition. In some embodiments, the surfactant is selected from the group
consisting of polyoxyethylene stearates, polyoxyethylene alkyl ethers, sorbitan fatty acid
esters, poloxamers, polyoxyethylene castor oil derivatives, phospholipids, sodium phosphate,

polysorbate (polyoxyethylene sorbitan fatty acid esters), and combinations thereof.
[00031] In some embodiments, the composition is a granule for an oral solution.

[00032] In an embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

Seonaole]
Formula I

comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 26 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 £ 0.2° 26; about 50% to
60% by weight of a filler selected from the group consisting of mannitol, microcrystalline
cellulose, and a combination thereof, based on the total weight of the composition; about 5%
by weight of crospovidone based on the total weight of the composition; about 4% of
povidone based on the total weight of the composition; and about 1% of a polysorbate based
on the total weight of the composition.
[00033] In some embodiments, the composition comprises not more than about 0.1%
to 0.5% of an impurity with respect to the quantity of the compound as measured by HPLC.
In some embodiments, the composition comprises not more than about 0.1% to 0.5% of 6-

amino-2-benzoxazolone with respect to the quantity of the compound as measured by HPLC.

[00034] In an embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:
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comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 20; not more than
about 0.1% to 0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the
quantity of the compound as measured by HPLC; and one or more pharmaceutically
acceptable excipients.
[00035] In some embodiments, compositions described herein comprises not more than
about 0.5% of an impurity with respect to the quantity of the compound as measured by
HPLC. In some embodiments, compositions described herein comprises not more than about

0.05% of an impurity with respect to the quantity of the compound as measured by HPLC.

[00036] In some embodiments, the composition comprises not more than about 0.5%
of an impurity with respect to when exposed to 60% relative humidity at 25 °C for about 6
months. In some embodiments, the composition comprises not more than about 0.05% of an
impurity with respect to when exposed to 60% relative humidity at 25 °C for about 6 months.
In some embodiments, the composition comprises not more than about 0.5% of an impurity
with respect to when exposed to 60% relative humidity at 25 °C for about 36 months. In
some embodiments, the composition comprises not more than about 0.05% of an impurity

with respect to when exposed to 60% relative humidity at 25 °C for about 36 months.

[00037] In some embodiments, the composition releases at least 80% of the compound
after 10 minutes when the composition is tested in 2000 mL sodium phosphate solution in

water using a USPII Paddle Apparatus at 37 °C, with a paddle speed of 50 rpm.

[00038] In an embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

Seonaoved
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Formula I
comprising: (i) a solid pharmaceutically acceptable composition comprising: about 30% by
weight of an anhydrous crystalline form of the compound of Formula I based on the total
weight of the composition, wherein the anhydrous crystalline form has an X-ray powder
diffraction pattern with characteristic peaks between and including the following values of 26
in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 = 0.2° 20; about 50% to 60% by weight of a filler
selected from the group consisting of mannitol, microcrystalline cellulose, and a combination
thereof, based on the total weight of the composition; about 5% by weight of crospovidone
based on the total weight of the composition; about 4% of povidone based on the total weight
of the composition; and about 1% of a polysorbate based on the total weight of the
composition; and (ii) an aqueous medium.
[00039] In an embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:

=Ty
Formula I

(1) a solid pharmaceutically acceptable composition comprising: about 30% by weight of an
anhydrous crystalline form of the compound of Formula I based on the total weight of the
composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 7.8,
22.0,23.7,27.0 and 27.6 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the
group consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on
the total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (i) an aqueous medium.
[00040] In an embodiment, provided herein is a pharmaceutically acceptable aqueous
suspension comprising a pharmaceutically acceptable composition described herein and an
aqueous medium. In some embodiments, the aqueous medium comprises a starch-based

suspension (e.g., SYRSPEND® SF).
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[00041] In an embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

<O
N
Formula I
comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 26 in degrees: 6.4, 13.7, and 25.8 = 0.2° 28; about 50% to 60% by
weight of a filler selected from the group consisting of mannitol, microcrystalline cellulose,
and a combination thereof, based on the total weight of the composition; about 5% by weight
of crospovidone based on the total weight of the composition; about 4% of povidone based
on the total weight of the composition; and about 1% of a polysorbate based on the total
weight of the composition.
[00042] In an embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

N
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Formula I
comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 20 in degrees: 6.4, 13.7, and 25.8 & 0.2° 20; not more than about 0.1%
to 0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the
compound as measured by HPLC; and one or more pharmaceutically acceptable excipients.

[00043] In an embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

11
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Seonaole]
Formula I

comprising: (i) a solid pharmaceutically acceptable composition comprising: about 30% by
weight of an anhydrous crystalline form of the compound of Formula I based on the total
weight of the composition, wherein the anhydrous crystalline form has an X-ray powder
diffraction pattern with characteristic peaks between and including the following values of 26
in degrees: 6.4, 13.7, and 25.8 + 0.2° 26, about 50% to 60% by weight of a filler selected
from the group consisting of mannitol, microcrystalline cellulose, and a combination thereof,
based on the total weight of the composition; about 5% by weight of crospovidone based on
the total weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (ii) an aqueous medium.
[00044] In an embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:

=Ty
Formula I

(1) a solid pharmaceutically acceptable composition comprising: about 30% by weight of an
anhydrous crystalline form of the compound of Formula I based on the total weight of the
composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 6.4,
13.7, and 25.8 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the group
consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on the
total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;

and (i) an aqueous medium.

[00045] In an embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension comprising a pharmaceutically acceptable composition described herein and an
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aqueous medium. In some embodiments, the aqueous medium comprises a starch-based

suspension (e.g., SYRSPEND® SF).

[00046] In some embodiments, provided herein is a method of treating a convulsive
disorder in a subject in need thereof, the method comprising administering to the subject any
of the pharmaceutical compositions disclosed herein. In some embodiments, the convulsive
disorder is epilepsy. In some embodiments, the subject is a pediatric subject. In some

embodiments, the convulsive disorder is infantile spasm syndrome.

[00047] In an embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

Seonaole]
Formula I
comprising: 30% by weight of the compound of Formula I based on the total weight of the
composition; at least one filler; a disintegrant; a binder; and a surfactant.
[00048] In some embodiments, compositions described herein comprise an anhydrous
crystalline form of the compound of Formula I. In some embodiments, the anhydrous

crystalline form has an X-ray powder diffraction pattern with characteristic peaks between
and including the following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 £ 0.2° 20.

[00049] In some embodiments, the pharmaceutical composition comprises about 10%
by weight to about 65% by weight of at least one filler based on the total weight of the
pharmaceutical composition. In some embodiments, the at least one filler is selected from the
group consisting of confectioner’s sugar, compressible sugar, dextrates, dextrin, dextrose,
lactose, mannitol, microcrystalline cellulose, powdered cellulose, sorbitol, sucrose, talc, and

combinations thereof. In some embodiments, the composition comprises two fillers.

[00050] In some embodiments, the pharmaceutical composition comprises about 1%
by weight to about 10% by weight of the disintegrant based on the total weight of the
pharmaceutical composition. In some embodiments, the disintegrant is selected from the
group consisting of crospovidone, croscarmellose sodium, sodium starch glycolate,

microcrystalline cellulose, pregelatinized starch, and combinations thereof.
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[00051] In some embodiments, the pharmaceutical composition comprises about 1%
by weight to about 10% by weight of the binder based on the total weight of the
pharmaceutical composition. In some embodiments, the binder is selected from the group
consisting of povidone, starch, gelatin, sugars, natural and synthetic gums, alginates,
polyethylene oxide, polyethylene glycol, inorganic calcium salts, silicic acid,

polymethacrylates, waxes, water, alcohol, and combinations thereof.

[00052] In some embodiments, the pharmaceutical composition comprises about
0.01% by weight to about 5% by weight of the surfactant based on the total weight of the
pharmaceutical composition. In some embodiments, the surfactant is selected from the group
consisting of polyoxyethylene stearates, polyoxyethylene alkyl ethers, sorbitan fatty acid
esters, poloxamers, polyoxyethylene castor oil derivatives, phospholipids, sodium phosphate,

polysorbate (polyoxyethylene sorbitan fatty acid esters), and combinations thereof.
[00053] In some embodiments, the composition is a granule for an oral solution.

[00054] In an embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

<O
N
Formula I
comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 £ 0.2° 20; about 50% to 60%
by weight of a filler selected from the group consisting of mannitol, microcrystalline
cellulose, and a combination thereof, based on the total weight of the composition; about 5%
by weight of crospovidone based on the total weight of the composition; about 4% of
povidone based on the total weight of the composition; and about 1% of a polysorbate based
on the total weight of the composition.
[00055] In some embodiments, the composition comprises not more than about 0.1%

to 0.5% of an impurity with respect to the quantity of the compound as measured by HPLC.
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In some embodiments, the composition comprises not more than about 0.1% to 0.5% of 6-

amino-2-benzoxazolone with respect to the quantity of the compound as measured by HPLC.

[00056] In an embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

Seohaoves
Formula I

comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 £+ 0.2° 26; not more than
about 0.1% to 0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the
quantity of the compound as measured by HPLC; and one or more pharmaceutically
acceptable excipients.
[00057] In some embodiments, compositions described herein comprises not more than
about 0.5% of an impurity with respect to the quantity of the compound as measured by
HPLC. In some embodiments, compositions described herein comprises not more than about

0.05% of an impurity with respect to the quantity of the compound as measured by HPLC.

[00058] In some embodiments, the composition comprises not more than about 0.5%
of an impurity with respect to when exposed to 60% relative humidity at 25 °C for about 6
months. In some embodiments, the composition comprises not more than about 0.05% of an
impurity with respect to when exposed to 60% relative humidity at 25 °C for about 6 months.
In some embodiments, the composition comprises not more than about 0.5% of an impurity
with respect to when exposed to 60% relative humidity at 25 °C for about 36 months. In
some embodiments, the composition comprises not more than about 0.05% of an impurity

with respect to when exposed to 60% relative humidity at 25 °C for about 36 months.

[00059] In some embodiments, the composition releases at least 80% of the compound
after 10 minutes when the composition is tested in 2000 mL sodium phosphate solution in

water using a USPII Paddle Apparatus at 37 °C, with a paddle speed of 50 rpm.
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[00060] In an embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

T T
Formula I

comprising: (i) a solid pharmaceutically acceptable composition comprising: 30% by weight
of an anhydrous crystalline form of the compound of Formula I based on the total weight of
the composition, wherein the anhydrous crystalline form has an X-ray powder diffraction
pattern with characteristic peaks between and including the following values of 26 in degrees:
7.8,22.0,23.7,27.0 and 27.6 + 0.2° 26; about 50% to 60% by weight of a filler selected from
the group consisting of mannitol, microcrystalline cellulose, and a combination thereof, based
on the total weight of the composition; about 5% by weight of crospovidone based on the
total weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (ii) an aqueous medium.
[00061] In an embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:

N

<SITLLY

Formula I
(i) a solid pharmaceutically acceptable composition comprising: 30% by weight of an
anhydrous crystalline form of the compound of Formula I based on the total weight of the
composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 7.8,
22.0,23.7,27.0 and 27.6 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the
group consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on
the total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;

and (i) an aqueous medium.
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[00062] In an embodiment, provided herein is a pharmaceutically acceptable aqueous
suspension comprising a pharmaceutically acceptable composition described herein and an
aqueous medium. In some embodiments, the aqueous medium comprises a starch-based

suspension (e.g., SYRSPEND® SF).

[00063] In an embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

<O
Formula I

comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 6.4, 13.7, and 25.8 = 0.2° 26; about 50% to 60% by weight
of a filler selected from the group consisting of mannitol, microcrystalline cellulose, and a
combination thereof, based on the total weight of the composition; about 5% by weight of
crospovidone based on the total weight of the composition; about 4% of povidone based on
the total weight of the composition; and about 1% of a polysorbate based on the total weight
of the composition.
[00064] In an embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

=T LY
Formula I
comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 6.4, 13.7, and 25.8 + 0.2° 28; not more than about 0.1% to

0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the

compound as measured by HPLC; and one or more pharmaceutically acceptable excipients.
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[00065] In an embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

T T
Formula I

comprising: (i) a solid pharmaceutically acceptable composition comprising: 30% by weight
of an anhydrous crystalline form of the compound of Formula I based on the total weight of
the composition, wherein the anhydrous crystalline form has an X-ray powder diffraction
pattern with characteristic peaks between and including the following values of 26 in degrees:
6.4, 13.7, and 25.8 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the group
consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on the
total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (ii) an aqueous medium.
[00066] In an embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:

<O
Formula I

(i) a solid pharmaceutically acceptable composition comprising: 30% by weight of an
anhydrous crystalline form of the compound of Formula I based on the total weight of the
composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 6.4,
13.7, and 25.8 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the group
consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on the
total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;

and (i) an aqueous medium.
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[00067] In an embodiment, provided herein is a pharmaceutically acceptable aqueous
suspension comprising a pharmaceutically acceptable composition described herein and an
aqueous medium. In some embodiments, the aqueous medium comprises a starch-based

suspension (e.g., SYRSPEND® SF).

[00068] In some embodiments, provided herein is a method of treating a convulsive
disorder in a subject in need thereof, the method comprising administering to the subject any
of the pharmaceutical compositions disclosed herein. In some embodiments, the convulsive
disorder is epilepsy. In some embodiments, the subject is a pediatric subject. In some

embodiments, the convulsive disorder is infantile spasm syndrome.

BRIEF DESCRIPTION OF THE DRAWINGS
[00069] FIG. 1 illustrated the study design of a phase 1B study of radiprodil, as
described in Example 4 below.
[00070] FIG. 2 is a graph illustrating the reduction from baseline in CMS frequency
observed for 6 of the 7 seizure cohort patients, as described in Example 4 below.
[00071] FIG. 3 is a graph illustrating the seizure-free patients in the seizure cohort
during 80% of days of the 8-week maintenance period after radiprodil treatment, as described
in Example 4 below.
[00072] FIG. 4 is a graph illustrating the baseline Clinical Global Impressions of
Change (CGI-C) scores observed by clinicians in the phase 1B study of radiprodil, as
described in Example 4 below.
[00073] FIG. 5 is a graph illustrating the Clinical Global Impressions of Change (CGI-
C) observed during the 8-week maintenance period of a phase 1B study of radiprodil, as
described in Example 4 below.
[00074] FIG. 6 is a graph illustrating the Caregiver Global Impressions of Change
(CaGI-C) observed during the 8-week maintenance period of a phase 1B study of radiprodil,
as described in Example 4 below.
[00075] FIG. 7A-D provides a schedule of events for the randomization qualifying
seizure cohort study of Example 5.
[00076] FIG. 8A-C provides titration period assessments and timing of the

randomized auxiliary cohort of participants without qualifying seizures study of Example 5.
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[00077] FIG. 9A-B provides maintenance period schedules of the randomized
auxiliary cohort of participants without qualifying seizures study of Example 5.

[00078] FIG. 10A-C provides an event schedule for the open label extension (OLE)
study of Example 5.

[00079] FIG. 11A-B provides an event schedule for Part B of Example 5.

[00080] FIG. 12 provides a schedule for obtaining blood samples for pharmacokinetic

(PK) analysis in the study of Example 5.

[00081] FIG. 13 illustrated the study design of a phase 1B study of radiprodil, as
described in Example 9 below.

[00082] FIG. 14 is a graph illustrating the baseline Clinical Global Impressions of
Change (CGI-C) scores observed by clinicians in the phase 1B study of radiprodil, as
described in Example 9 below.

[00083] FIG. 15 is a graph illustrating the Clinical Global Impressions of Change
(CGI-C) observed during the 8-week maintenance period of a phase 1B study of radiprodil,
as described in Example 9 below.

[00084] FIG. 16 is a graph illustrating the Caregiver Global Impressions of Change
(CaGI-C) observed during the 8-week maintenance period of a phase 1B study of radiprodil,
as described in Example 9 below.

[00085] FIG. 17 depicts an exemplary manufacturing process of 30 weight%
radiprodil granules.

[00086] FIG. 18 depicts dissolution profiles for 30% granule radiprodil samples

prepared in high volume and low volume.

DETAILED DESCRIPTION
[00087] The features and other details of the disclosure will now be more particularly
described. Certain terms employed in the specification, examples and appended claims are
collected here. These definitions should be read in light of the remainder of the disclosure and
as understood by a person of skill in the art. Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as commonly understood by a person of

ordinary skill in the art.
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I. Compounds

[00088] In one embodiment, provided herein is a compound of the formula:

O
N
o e
<YLY
H
or a pharmaceutically acceptable salt thereof.

II. Pharmaceutical Compositions

[00089] In another embodiment, the present disclosure provides a pharmaceutical
composition comprising a compound described herein, or pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable excipient. In certain embodiments, the
pharmaceutical composition comprises an effective amount of the compound. In certain
embodiments, the pharmaceutical composition comprises a therapeutically effective amount
of the compound.

[00090] The pharmaceutical compositions provided herein can be administered by a
variety of routes including, but not limited to, oral (enteral) administration, parenteral (by
injection) administration, rectal administration, transdermal administration, intradermal
administration, intrathecal administration, subcutaneous (SC) administration, intravenous
(IV) administration, intramuscular (IM) administration, and intranasal administration.
[00091] Compositions for oral administration can take the form of bulk liquid solutions
or suspensions, or bulk powders. In some embodiments, the compositions are presented in
unit dosage forms to facilitate accurate dosing. The term “unit dosage forms” refers to
physically discrete units suitable as unitary dosages for human subjects and other mammals,
each unit containing a predetermined quantity of active material calculated to produce the
desired therapeutic effect, in association with a suitable pharmaceutical excipient. Typical
unit dosage forms include prefilled, premeasured ampules or syringes of the liquid
compositions or pills, tablets, capsules or the like in the case of solid compositions. In such
compositions, the compound is usually a minor component with the remainder being various
vehicles or excipients and processing aids helpful for forming the desired dosing form.
[00092] Liquid forms suitable for oral administration may include a suitable aqueous
or nonaqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors and
the like. Solid forms may include, for example, any of the following ingredients, or
compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth or

gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid,
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Primogel, or corn starch; a lubricant such as magnesium stearate; a glidant such as colloidal
silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as
peppermint, methyl salicylate, or orange flavoring.

[00093] Injectable compositions are typically based upon injectable sterile saline or
phosphate-buffered saline or other injectable excipients known in the art. As before, the
active compound in such compositions is typically a minor component with the remainder
being the injectable excipient and the like.

[00094] Transdermal compositions are typically formulated as a topical ointment or
cream containing the active ingredient(s). When formulated as a ointment, the active
ingredients will typically be combined with either a paraffinic or a water-miscible ointment
base. Alternatively, the active ingredients may be formulated in a cream with, for example an
oil-in-water cream base. Such transdermal formulations are well-known in the art and
generally include additional ingredients to enhance the dermal penetration of stability of the
active ingredients or Formulation. All such known transdermal formulations and ingredients
are included within the scope of the disclosure provided herein.

[00095] The compounds provided herein can also be administered by a transdermal
device. Accordingly, transdermal administration can be accomplished using a patch either of
the reservoir or porous membrane type, or of a solid matrix variety.

[00096] The above-described components for orally administrable, injectable or
topically administrable compositions are merely representative. Other materials as well as
processing techniques and the like are set forth in Part 8 of Remington’s Pharmaceutical
Sciences, 17th edition, 1985, Mack Publishing Company, Easton, Pennsylvania, which is
incorporated herein by reference.

[00097] In one embodiment, provided herein is a method comprising orally

administering to a pediatric subject of a compound of Formula I:

o~ 1Y l)kO\/@f
N
H
Formula I
or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(1) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,

administering a second dose of the compound to the subject for a second time period;
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administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,;
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[00098] In some embodiments, the method is for treating an epileptic disorder in a
pediatric subject. In some embodiments, the method is for treating a seizure in a pediatric
subject suffering from an epileptic disorder. In some embodiments, the method is for
preventing a seizure in a pediatric subject suffering from an epileptic disorder. In some
embodiments, the method is for reducing the risk of a seizure in a pediatric subject suffering
from an epileptic disorder. In some embodiments, the method is for reducing seizure
frequency in a pediatric subject suffering from an epileptic disorder. In some embodiments,
the method is for reducing seizure severity in a pediatric subject suffering from an epileptic
disorder. In some embodiments, the method is for treating a neurobehavioral disorder.
[00099] In some embodiment, the method further comprises: (i) the first dose is about
0.125 mg/kg of the compound twice a day; (ii) the second dose is about 0.25 mg/kg of the
compound twice a day; (iii) the third dose is about 0.5 mg/kg of the compound twice a day;
(iv) the fourth dose is about 0.75 mg/kg of the compound twice a day; and (v) the fifth dose is
about 0.75 mg/kg of the compound twice a day.
[000100] In some embodiment, the method further comprises: (i) determining whether
the fifth dose is safe for the subject; (ii) if the fifth dose is determined not to be safe for the
subject, then the method comprises reducing the fifth dose to a sixth dose that is lower than
the fifth dose to the subject; and (iii) the sixth dose is about 0.5 mg/kg of the compound twice
a day.
[000101] In some embodiments, each of the first time period, second time period, third
time period, and fourth time period is seven to ten days. In some embodiments, the compound
is orally administered within one to four hours of the subject eating food. In some
embodiments, the compound is orally administered within one to four hours of the subject
eating a high-fat meal. In some embodiments, the compound is orally administered within
two hours of the subject eating food. In some embodiments, the compound is orally
administered within two hours of the subject eating a high-fat meal.
[000102] In some embodiments, orally administering the compound achieves a Crax
greater than 50 ng/mL in the subject. In some embodiments, the compound achieves a Cmax

between 50 to 1400 ng/mL in the subject. In some embodiments, the compound achieves a
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Cumax between 100 to 1400 ng/mL in the subject. In some embodiments, the compound
achieves a Cnax between 100 to 1000 ng/mL in the subject. In some embodiments, the
compound achieves a Cnax between 100 to 500 ng/mL in the subject. In some embodiments,
the compound achieves a Cmax between 100 to 200 ng/mL in the subject.

[000103] In some embodiments, orally administering the compound achieves an AUCine
greater than 100 hr*ng/mL (e.g., greater than 100 hr*ng/mL, greater than 150 hr*ng/mL,
greater than 200 hr*ng/mL, greater than 250 hr*ng/mL, greater than 300 hr*ng/mL, greater
than 100 hr*ng/mL, greater than 350 hr*ng/mL, greater than 400 hr*ng/mL, greater than 450
hr*ng/mL, greater than 500 hr*ng/mL, or greater than 550 hr*ng/mL) in the subject.
[000104] In some embodiments, orally administering the compound achieves an AUCint
greater than 500 hr*ng/mL in the subject. In some embodiments, the compound achieves an
AUCys between 500 to 2000 hr*ng/mL in the subject. In some embodiments, the compound
achieves an AUCinr between 800 to 2000 hr*ng/mL in the subject. In some embodiments, the
compound achieves an AUCinr between 1000 to 1500 hr*ng/mL in the subject. In some
embodiments, the compound achieves an AUCiyr between 1000 to 1200 hr*ng/mL in the
subject.

[000105] In some embodiments, orally administering the compound comprises orally
administering to the patient a pharmaceutical composition comprising about 30 weight
percent of the compound, and a pharmaceutically acceptable excipient.

[000106] In some embodiments, the epileptic disorder is infantile spasm syndrome.
[000107] In some embodiments, the subject is less than 18 months old. In some
embodiments, the subject is from 2 to 14 months old.

[000108] In some embodiments, the disorder is caused by or associated with a mutation
in the subject, wherein the mutation is a GRIN2A gain-of-function mutation, a GRIN2B gain-
of-function mutation, a GRIN1 gain-of-function mutation, or a GRIN2D gain-of-function
mutation. In some embodiments, the disorder is caused by or associated with focal cortical
dysplasia in the subject, comprising identifying the focal cortical dysplasia with magnetic
resonance imaging (MRI). In some embodiments, the epileptic disorder is caused by or
associated with tuberous sclerosis complex in the subject.

[000109] In some embodiments, the subject suffers from a motor seizure. In some
embodiments, the motor seizure is generalized onset seizure or focal seizure. In some
embodiments, the generalized onset seizure is bilateral, tonic, clonic, atonic, myoclonic, or

any combination thereof. In some embodiments, the focal seizure is bilateral hyperkinetic or
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clonic. In some embodiments, the motor seizure is a drop seizure that leads to trunk, or head
and leads to a fall, injury, or slumping.

[000110] In some embodiments, the subject suffers from a drug-resistant seizure.
[000111] In some embodiments, the subject was administered at least one prior therapy
to treat the epileptic disorder. In some embodiments, the subject was administered at least
two prior therapies to treat the epileptic disorder. In some embodiments, each of the prior
therapies to treat the epileptic disorder independently selected from surgery, vagus nerve
stimulation, and anti-seizure medication.

[000112] In some embodiments, the anti-seizure medication is selected from
brivaracetam (Briviact®), cannabidiol oral solution (Epidiolex®), carbamazepine (e.g.,
carbamazepine-XR), cenobamate, clobazam (Onfi® or Sympazan™ or Frisium), clonazepam,
diazepam (e.g., diazepam nasal, diazepam rectal), divalproex sodium (Depakote®), valproic
acid (Depakene®), oxcarbazepine (Trileptal® or Oxtellar XR), lamotrigine (Lamictal®), and
phenytoin (Dilantin®).

[000113] The pharmaceutically acceptable compositions described herein may comprise
one or more impurities, such as those described herein. Exemplary impurities include
compounds listed in Table 15 as provided herein.

[000114] In one embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

N

Seshaoves

Formula I
comprising: about 30% by weight of the compound of Formula I based on the total weight of
the composition; at least one filler; a disintegrant; a binder; and a surfactant.
[000115] In some embodiments, the composition comprises an anhydrous crystalline
form of the compound of Formula I. In some embodiments, the anhydrous crystalline form
has an X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 20. In some
embodiments, the pharmaceutical composition comprises about 10% by weight to about 65%
by weight of at least one filler based on the total weight of the pharmaceutical composition.
In some embodiments, the at least one filler is selected from the group consisting of

confectioner’s sugar, compressible sugar, dextrates, dextrin, dextrose, lactose, mannitol,
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microcrystalline cellulose, powdered cellulose, sorbitol, sucrose, talc, and combinations
thereof. In some embodiments, the composition comprises two fillers. In some embodiments,
the pharmaceutical composition comprises about 1% by weight to about 10% by weight of
the disintegrant based on the total weight of the pharmaceutical composition. In some
embodiments, the disintegrant is selected from the group consisting of crospovidone,
croscarmellose sodium, sodium starch glycolate, microcrystalline cellulose, pregelatinized
starch, and combinations thereof. In some embodiments, the pharmaceutical composition
comprises about 1% by weight to about 10% by weight of the binder based on the total
weight of the pharmaceutical composition.

[000116] In one embodiment, the binder is selected from the group consisting of
povidone, starch (e.g., cornstarch and starch paste), gelatin, sugars (e.g., sucrose, glucose,
dextrose, dextrin, molasses, lactose, lactitol, mannitol, etc.), natural and synthetic gums (e.g.,
acacia, sodium alginate, extract of Irish moss, panwar gum, ghatti gum, mucilage of isapol
husks, carboxymethylcellulose, methylcellulose, ethylcellulose, hydroxyethylcellulose,
hydroxypropyl cellulose, hydroxypropyl methylcellulose, microcrystalline cellulose,
cellulose acetate, poly(vinyl-pyrrolidone), magnesium aluminum silicate (Veegum®), and
larch arabogalactan), alginates, polyethylene oxide, polyethylene glycol, inorganic calcium
salts, silicic acid, polymethacrylates, waxes, water, alcohol, and combinations thereof. In
some embodiments, the pharmaceutical composition comprises about 0.01% by weight to
about 5% by weight of the surfactant based on the total weight of the pharmaceutical
composition. In some embodiments, the surfactant is selected from the group consisting of
polyoxyethylene stearates, polyoxyethylene alkyl ethers, sorbitan fatty acid esters,
poloxamers, polyoxyethylene castor oil derivatives, phospholipids, sodium phosphate,
polysorbate (polyoxyethylene sorbitan fatty acid esters), and combinations thereof. In some
embodiments, the composition is a granule for an oral solution.

[000117] In one embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:
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Formula I

comprising: about 30% by weight of an anhydrous crystalline form of the compound of

Formula I based on the total weight of the composition, wherein the anhydrous crystalline
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form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 26 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 £+ 0.2° 26; about 50% to
60% by weight of a filler selected from the group consisting of mannitol, microcrystalline
cellulose, and a combination thereof, based on the total weight of the composition; about 5%
by weight of crospovidone based on the total weight of the composition; about 4% of
povidone based on the total weight of the composition; and about 1% of a polysorbate based
on the total weight of the composition.

[000118] In one embodiment, the composition comprises not more than about 0.1% to
0.5% (e.g., not more than 0.05%) of an impurity with respect to the quantity of the compound
as measured by HPLC. In some embodiments, the composition comprises not more than
about 0.1% to 0.5% of 6-amino-2-benzoxazolone with respect to the quantity of the
compound as measured by HPLC.

[000119] In one embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

Seshaoves
Formula I

comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 20; not more than
about 0.1% to 0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the
quantity of the compound as measured by HPLC; and one or more pharmaceutically
acceptable excipients.

[000120] In one embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:
LI YL LY
N
H
Formula I
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comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 26 in degrees: 6.4, 13.7, and 25.8 &+ 0.2° 20, about 50% to 60% by
weight of a filler selected from the group consisting of mannitol, microcrystalline cellulose,
and a combination thereof, based on the total weight of the composition; about 5% by weight
of crospovidone based on the total weight of the composition; about 4% of povidone based
on the total weight of the composition; and about 1% of a polysorbate based on the total
weight of the composition.

[000121] In one embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

at RS
Formula I

comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 26 in degrees: 6.4, 13.7, and 25.8 + 0.2° 20; not more than about 0.1%
to 0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the
compound as measured by HPLC; and one or more pharmaceutically acceptable excipients.
In some embodiments, the composition comprises not more than about 0.5% of an impurity
(e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the compound as measured
by HPLC. In some embodiments, the composition comprises not more than about 0.05% of
an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the compound as
measured by HPLC. In some embodiments, the composition comprises not more than about
0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to when exposed to 60%
relative humidity at 25 °C for about 6 months. In some embodiments, the composition
comprises not more than about 0.05% of an impurity (e.g., 6-amino-2-benzoxazolone) with
respect to when exposed to 60% relative humidity at 25 °C for about 6 months. In some
embodiments, the composition comprises not more than about 0.5% of an impurity (e.g., 6-
amino-2-benzoxazolone) with respect to when exposed to 60% relative humidity at 25 °C for

about 36 months. In some embodiments, the composition comprises not more than about
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0.05% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to when exposed to 60%
relative humidity at 25 °C for about 36 months. In some embodiments, the composition
releases at least 80% of the compound after 10 minutes when the composition is tested in
2000 mL sodium phosphate solution in water using a USPII Paddle Apparatus at 37 °C, with
a paddle speed of 50 rpm. In one embodiment, provided herein is a pharmaceutically
acceptable aqueous suspension comprising a pharmaceutically acceptable composition
described herein and an aqueous medium. In some embodiments, the aqueous medium
comprising a starch-based suspension (e.g., SYRSPEND® SF).

[000122] In one embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

<O
Formula I

comprising: (i) a solid pharmaceutically acceptable composition comprising: about 30% by
weight of an anhydrous crystalline form of the compound of Formula I based on the total
weight of the composition, wherein the anhydrous crystalline form has an X-ray powder
diffraction pattern with characteristic peaks between and including the following values of 26
in degrees: 7.8, 22.0, 23.7,27.0 and 27.6 £+ 0.2° 26; about 50% to 60% by weight of a filler
selected from the group consisting of mannitol, microcrystalline cellulose, and a combination
thereof, based on the total weight of the composition; about 5% by weight of crospovidone
based on the total weight of the composition; about 4% of povidone based on the total weight
of the composition; and about 1% of a polysorbate based on the total weight of the
composition; and (ii) an aqueous medium.
[000123] In one embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:
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(1) a solid pharmaceutically acceptable composition comprising: about 30% by weight of an

anhydrous crystalline form of the compound of Formula I based on the total weight of the
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composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 7.8,
22.0,23.7,27.0 and 27.6 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the
group consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on
the total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (ii) an aqueous medium. In some embodiments, the aqueous medium comprises a starch-
based suspension (e.g., SYRSPEND® SF).

[000124] In one embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

T
Formula I

comprising: (i) a solid pharmaceutically acceptable composition comprising: about 30% by
weight of an anhydrous crystalline form of the compound of Formula I based on the total
weight of the composition, wherein the anhydrous crystalline form has an X-ray powder
diffraction pattern with characteristic peaks between and including the following values of 20
in degrees: 6.4, 13.7, and 25.8 + 0.2° 20; about 50% to 60% by weight of a filler selected
from the group consisting of mannitol, microcrystalline cellulose, and a combination thereof,
based on the total weight of the composition; about 5% by weight of crospovidone based on
the total weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (i) an aqueous medium.
[000125] In one embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:
O
N
0 '8
< ¥ LY
H
Formula I
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(i) a solid pharmaceutically acceptable composition comprising: about 30% by weight of an
anhydrous crystalline form of the compound of Formula I based on the total weight of the
composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 6.4,
13.7, and 25.8 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the group
consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on the
total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (ii) an aqueous medium. In some embodiments, the aqueous medium comprises a starch-
based suspension (e.g., SYRSPEND® SF).

[000126] In one embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

<O
N
Formula I
comprising: 30% by weight of the compound of Formula I based on the total weight of the
composition; at least one filler; a disintegrant; a binder; and a surfactant.
[000127] In some embodiments, the composition comprises an anhydrous crystalline
form of the compound of Formula I. In some embodiments, the anhydrous crystalline form
has an X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 26. In some
embodiments, the pharmaceutical composition comprises about 10% by weight to about 65%
by weight of at least one filler based on the total weight of the pharmaceutical composition.
In some embodiments, the at least one filler is selected from the group consisting of
confectioner’s sugar, compressible sugar, dextrates, dextrin, dextrose, lactose, mannitol,
microcrystalline cellulose, powdered cellulose, sorbitol, sucrose, talc, and combinations
thereof. In some embodiments, the composition comprises two fillers. In some embodiments,
the pharmaceutical composition comprises about 1% by weight to about 10% by weight of
the disintegrant based on the total weight of the pharmaceutical composition. In some
embodiments, the disintegrant is selected from the group consisting of crospovidone,

croscarmellose sodium, sodium starch glycolate, microcrystalline cellulose, pregelatinized
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starch, and combinations thereof. In some embodiments, the pharmaceutical composition
comprises about 1% by weight to about 10% by weight of the binder based on the total
weight of the pharmaceutical composition.

[000128] In some embodiments, the binder is selected from the group consisting of
povidone, starch (e.g., cornstarch and starch paste), gelatin, sugars (e.g., sucrose, glucose,
dextrose, dextrin, molasses, lactose, lactitol, mannitol, etc.), natural and synthetic gums (e.g.,
acacia, sodium alginate, extract of Irish moss, panwar gum, ghatti gum, mucilage of isapol
husks, carboxymethylcellulose, methylcellulose, ethylcellulose, hydroxyethylcellulose,
hydroxypropyl cellulose, hydroxypropyl methylcellulose, microcrystalline cellulose,
cellulose acetate, poly(vinyl-pyrrolidone), magnesium aluminum silicate (Veegum®), and
larch arabogalactan), alginates, polyethylene oxide, polyethylene glycol, inorganic calcium
salts, silicic acid, polymethacrylates, waxes, water, alcohol, and combinations thereof. In
some embodiments, the pharmaceutical composition comprises about 0.01% by weight to
about 5% by weight of the surfactant based on the total weight of the pharmaceutical
composition. In some embodiments, the surfactant is selected from the group consisting of
polyoxyethylene stearates, polyoxyethylene alkyl ethers, sorbitan fatty acid esters,
poloxamers, polyoxyethylene castor oil derivatives, phospholipids, sodium phosphate,
polysorbate (polyoxyethylene sorbitan fatty acid esters), and combinations thereof. In some
embodiments, the composition is a granule for an oral solution.

[000129] In one embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

Seshaoves
Formula I
comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 20; about 50% to 60%
by weight of a filler selected from the group consisting of mannitol, microcrystalline

cellulose, and a combination thereof, based on the total weight of the composition; about 5%

by weight of crospovidone based on the total weight of the composition; about 4% of
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povidone based on the total weight of the composition; and about 1% of a polysorbate based
on the total weight of the composition.

[000130] In some embodiments, the composition comprises not more than about 0.1%
to 0.5% (e.g., not more than 0.05%) of an impurity with respect to the quantity of the
compound as measured by HPLC. In some embodiments, the composition comprises not
more than about 0.1% to 0.5% of 6-amino-2-benzoxazolone with respect to the quantity of
the compound as measured by HPLC.

[000131] In one embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

<O
Formula I

comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 20; not more than
about 0.1% to 0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the
quantity of the compound as measured by HPLC; and one or more pharmaceutically
acceptable excipients.

[000132] In one embodiment, provided herein is a solid pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

<O
Formula I
comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 6.4, 13.7, and 25.8 + 0.2° 26; about 50% to 60% by weight

of a filler selected from the group consisting of mannitol, microcrystalline cellulose, and a

combination thereof, based on the total weight of the composition; about 5% by weight of
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crospovidone based on the total weight of the composition; about 4% of povidone based on
the total weight of the composition; and about 1% of a polysorbate based on the total weight
of the composition.

[000133] In one embodiment, described herein is a pharmaceutically acceptable

composition formulated for oral administration of a compound of Formula I:

<O
Formula I

comprising: 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 6.4, 13.7, and 25.8 + 0.2° 20; not more than about 0.1% to
0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the
compound as measured by HPLC; and one or more pharmaceutically acceptable excipients.In
some embodiments, the composition comprises not more than about 0.5% of an impurity
(e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the compound as measured
by HPLC. In some embodiments, the composition comprises not more than about 0.05% of
an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the compound as
measured by HPLC. In some embodiments, the composition comprises not more than about
0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to when exposed to 60%
relative humidity at 25 °C for about 6 months. In some embodiments, the composition
comprises not more than about 0.05% of an impurity (e.g., 6-amino-2-benzoxazolone) with
respect to when exposed to 60% relative humidity at 25 °C for about 6 months. In some
embodiments, the composition comprises not more than about 0.5% of an impurity (e.g., 6-
amino-2-benzoxazolone) with respect to when exposed to 60% relative humidity at 25 °C for
about 36 months. In some embodiments, the composition comprises not more than about
0.05% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to when exposed to 60%
relative humidity at 25 °C for about 36 months. In some embodiments, the composition
releases at least 80% of the compound after 10 minutes when the composition is tested in
2000 mL sodium phosphate solution in water using a USPII Paddle Apparatus at 37 °C, with
a paddle speed of 50 rpm. In one embodiment, provided herein is a pharmaceutically

acceptable aqueous suspension comprising a pharmaceutically acceptable composition
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described herein and an aqueous medium. In some embodiments, the aqueous medium
comprising a starch-based suspension (e.g., SYRSPEND® SF).
[000134] In one embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

=Ty
Formula I

comprising: (i) a solid pharmaceutically acceptable composition comprising: 30% by weight
of an anhydrous crystalline form of the compound of Formula I based on the total weight of
the composition, wherein the anhydrous crystalline form has an X-ray powder diffraction
pattern with characteristic peaks between and including the following values of 20 in degrees:
7.8,22.0,23.7,27.0 and 27.6 + 0.2° 26; about 50% to 60% by weight of a filler selected from
the group consisting of mannitol, microcrystalline cellulose, and a combination thereof, based
on the total weight of the composition; about 5% by weight of crospovidone based on the
total weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (i) an aqueous medium.
[000135] In one embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:

=T LY
Formula I

(i) a solid pharmaceutically acceptable composition comprising: 30% by weight of an
anhydrous crystalline form of the compound of Formula I based on the total weight of the
composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 7.8,
22.0,23.7,27.0 and 27.6 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the
group consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on

the total weight of the composition; about 5% by weight of crospovidone based on the total

weight of the composition; about 4% of povidone based on the total weight of the
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composition; and about 1% of a polysorbate based on the total weight of the composition;
and (i1) an aqueous medium. In some embodiments, the aqueous medium comprises a starch-
based suspension (e.g., SYRSPEND® SF).

[000136] In one embodiment, described herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.1 mg/kg to 2 mg/kg of a compound of Formula I:

<O
Formula I

comprising: (i) a solid pharmaceutically acceptable composition comprising: 30% by weight
of an anhydrous crystalline form of the compound of Formula I based on the total weight of
the composition, wherein the anhydrous crystalline form has an X-ray powder diffraction
pattern with characteristic peaks between and including the following values of 26 in degrees:
6.4, 13.7, and 25.8 £ 0.2° 26; about 50% to 60% by weight of a filler selected from the group
consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on the
total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (ii) an aqueous medium.
[000137] In one embodiment, provided herein is a pharmaceutically acceptable aqueous

suspension for orally delivering about 0.2 mg/kg to 2 mg/kg of a compound of Formula I:

=T LY
Formula I
(1) a solid pharmaceutically acceptable composition comprising: 30% by weight of an
anhydrous crystalline form of the compound of Formula I based on the total weight of the
composition, wherein the anhydrous crystalline form has an X-ray powder diffraction pattern
with characteristic peaks between and including the following values of 26 in degrees: 6.4,
13.7, and 25.8 + 0.2° 26; about 50% to 60% by weight of a filler selected from the group

consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on the

total weight of the composition; about 5% by weight of crospovidone based on the total
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weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and (ii) an aqueous medium. In some embodiments, the aqueous medium comprises a starch-

based suspension (e.g., SYRSPEND® SF).

II1. Methods of Use

[000138] The present disclosure provides, in an embodiment, methods of treating
disorders in a subject comprising administering radiprodil, or pharmaceutically acceptable
salt thereof, to the subject; compositions comprising radiprodil, and methods of use thereof.
[000139] In some embodiments, the disorder is an epileptic disorder. In some
embodiments, the disorder is infantile spasm syndrome. In some embodiments, the disorder is
a brain disorder characterized by a trait or state overactive glutamatergic transmission that
include genetic disorders characterized by mutations in the NMDA glutamate receptor
subunits as GRIN2B, GRIN2A, GRIN1 and GRIN2D, or other epileptic disorders determined
by malformation of cortical development (e.g. Focal Cortical Dysplasia and Tuberous
Sclerosis Complex) characterized by overexpression of the NDMA receptor subunit NR2B.
In some embodiments, the overexpression of the NDMA receptor subunit NR2B is mediated
by mutations in genes regulating PI3K, Akt, or mTOR pathways.

[000140] In some embodiments, the subject is a pediatric subject. In some
embodiments, the method comprises orally administering radiprodil, or a pharmaceutically
acceptable salt thereof, to the subject.

[000141] In an embodiment, provided herein is a method of treating an epileptic
disorder in a pediatric subject in need thereof, the method comprising orally administering to

the pediatric subject of a compound of Formula I:

o~ 1Y EA“Q\/@
N
H
Formula I
or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,;

administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and
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administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[000142] In an embodiment, provided herein is a method of treating a seizure in a
pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject of a compound of Formula I:

seonseves
N
Formula I

or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,;

administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,
and
(i1) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[000143] In an embodiment, provided herein is a method of preventing a seizure in a
pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject of a compound of Formula I:

O=<O:©/ \g)J\'\O\/@
N
H
Formula I
or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,

administering a second dose of the compound to the subject for a second time period;

administering a third dose of the compound to the subject for a third time period; and
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administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[000144] In an embodiment, provided herein is a method of reducing the risk of a
seizure in a pediatric subject suffering from an epileptic disorder, the method comprising

orally administering to the pediatric subject of a compound of Formula I:

N
=TT
Formula I

or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,;

administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,
and
(i1) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[000145] In an embodiment, provided herein is a method of reducing seizure frequency
in a pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject of a compound of Formula I:

O=<O:©/ \g)J\'\O\/@
N
H
Formula I
or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,

administering a second dose of the compound to the subject for a second time period;

administering a third dose of the compound to the subject for a third time period; and
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administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[000146] In an embodiment, provided herein is a method of reducing seizure severity in
a pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject of a compound of Formula I:

N
<O
Formula I

or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,;

administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,
and
(i1) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.
[000147] In some embodiments, the first dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.
[000148] In some embodiments, the second dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
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mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000149] In some embodiments, the third dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000150] In some embodiments, the fourth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000151] In some embodiments, the fifth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
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mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000152] In some embodiments, the sixth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000153] In some embodiments, each of the first dose, the second dose, the third dose,
the fourth dose, the fifth dose, or the sixth dose is about 0.05 mg/kg to about 0.75 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, or about 0.75 mg/kg,) of the compound of Formula I, or a
pharmaceutically acceptable salt thereof.

[000154] In an embodiment, the method further comprises: (i) determining whether the
fifth dose is safe for the subject; (ii) if the fifth dose is determined not to be safe for the
subject, then the method comprises reducing the fifth dose to a sixth dose that is lower than
the fifth dose to the subject; and (iii) the sixth dose is about 0.5 mg/kg of the compound twice
a day.

[000155] In some embodiments, the third dose does not exceed twice the amount of the
first dose and the fourth dose does not exceed twice the amount of the second dose. In some
embodiments, the third dose does not exceed 2.5 times the amount of the first dose and the
fourth dose does not exceed 2.5 times the amount of the second dose.

[000156] In some embodiments, the fifth dose does not exceed twice the amount of the
third dose and the sixth dose does not exceed twice the amount of the fourth dose.

[000157] In some embodiments, the first period of time is at least 7 days (e.g., 7 to 11

days). In some embodiments, the second period of time at least 7 days 7 days (e.g., 7to 11
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days). In some embodiments, the third period of time is at least 7 days (e.g., 7 to 11 days). In
some embodiments, the fourth period of time is at least 7 days (e.g., 7 to 11 days).

[000158] In some embodiments, the first dose and the second dose are administered
simultaneously. In some embodiments, the third dose and the fourth dose are administered
simultaneously. In some embodiments, the fifth dose and the sixth dose are administered
simultaneously.

[000159] In some embodiments, the compound is orally administered within one to four
hours of the subject eating food; in some embodiments, the compound is orally administered
within one to four hours of the subject eating a high-fat meal; in some embodiments, the
compound is orally administered within two hours of the subject eating food; and in some
embodiments, the compound is orally administered within two hours of the subject eating a
high-fat meal.

[000160] In some embodiments, orally administering the compound achieves a Ciax
greater than 50 ng/mL in the subject. In some embodiments, the compound achieves a Cmax
between 50 to 1400 ng/mL in the subject. In some embodiments, the compound achieves a
Cunax between 100 to 1400 ng/mL in the subject. In some embodiments, the compound
achieves a Ciax between 100 to 1000 ng/mL in the subject. In some embodiments, the
compound achieves a Cmax between 100 to 500 ng/mL in the subject. In some embodiments,
the compound achieves a Cmax between 100 to 200 ng/mL in the subject.

[000161] In some embodiments, orally administering the compound achieves an AUCine
greater than 500 hr*ng/mL in the subject. In some embodiments, the compound achieves an
AUC;yr between 500 to 2000 hr*ng/mL in the subject. In some embodiments, the compound
achieves an AUCinr between 800 to 2000 hr*ng/mL in the subject. In some embodiments, the
compound achieves an AUCinr between 1000 to 1500 hr*ng/mL in the subject. In some
embodiments, the compound achieves an AUCiyr between 1000 to 1200 hr*ng/mL in the
subject.

[000162] In some embodiments, orally administering the compound comprises orally
administering to the patient a pharmaceutical composition comprising about 30 weight
percent of the compound, and a pharmaceutically acceptable excipient.

[000163] In some embodiments, the epileptic disorder is infantile spasm syndrome.
[000164] In some embodiments, the pediatric subject is 2-12 years old. In some
embodiments, the pediatric subject is from about 0-2 years old. In some embodiments, the
pediatric subject is from 2-4 years old. In some embodiments, the pediatric subject is from 4

to 12 years old. In some embodiments, the pediatric subject is from 12-18 years old.
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[000165] In some embodiments, the pediatric subject is up to 18 months old. In some
embodiments, the pediatric subject is less than 18 months old. In some embodiments, the
pediatric subject is from 2 to 14 months old.

[000166] In some embodiments, the epileptic disorder is caused by or associated with a
mutation in the pediatric patient, wherein the mutation is a GRIN2A gain-of-function
mutation, a GRIN2B gain-of-function mutation, a GRIN1 gain-of-function mutation, or a
GRIN2D gain-of-function mutation. In some embodiments, the epileptic disorder is a GRIN-
related epilepsy. In some embodiments, the epileptic disorder is a GRIN2B-related epilepsy.
In some embodiments, the epileptic disorder is an early-onset epilepsy.

[000167] In some embodiments, the epileptic disorder is caused by or associated with
focal cortical dysplasia (e.g., focal cortical dysplasia type I or focal cortical dysplasia type II)
in the pediatric subject.

[000168] In some embodiments, the method comprises identifying the focal cortical
dysplasia (e.g., focal cortical dysplasia type I or focal cortical dysplasia type II) with
magnetic resonance imaging (MRI).

[000169] In some embodiments, the epileptic disorder is caused by or associated with
tuberous sclerosis complex in the pediatric subject.

[000170] In some embodiments, the pediatric subject suffers from a motor seizure. In
some embodiments, the motor seizure is generalized onset seizure or focal seizure.

[000171] In some embodiments, the generalized onset seizure is bilateral, tonic, clonic,
atonic, myoclonic, or any combination thereof. In some embodiments, the generalized onset
seizure is tonic, clonic, atonic, myoclonic. In some embodiments, the generalized onset
seizure is tonic and clonic. In some embodiments, the generalized onset seizure is myoclonic

and atonic. In some embodiments, the generalized onset seizure is tonic, clonic, and

myoclonic.

[000172] In some embodiments, the generalized onset seizure is bilateral.

[000173] In some embodiments, the focal seizure is bilateral hyperkinetic or clonic.
[000174] In some embodiments, the motor seizure is a drop seizure that leads to trunk,

or head and leads to a fall, injury, or slumping.

[000175] In some embodiments, the pediatric subject suffers from a drug-resistant
seizure.
[000176] In some embodiments, the pediatric subject was administered at least one prior

therapy to treat the epileptic disorder. In some embodiments, the pediatric subject was

administered at least two prior therapies to treat the epileptic disorder.
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[000177] In some embodiments, each of the therapies administered to treat the epileptic
disorder is independently selected from surgery, vagus nerve stimulation, and anti-seizure
medication.

[000178] In some embodiments, the anti-seizure medication is selected from
brivaracetam (Briviact®), cannabidiol oral solution (Epidiolex®), carbamazepine (e.g.,
carbamazepine-XR), cenobamate, clobazam (Onfi® or Sympazan™ or Frisium), clonazepam,
diazepam (e.g., diazepam nasal, diazepam rectal), divalproex sodium (Depakote®), valproic
acid (Depakene®), oxcarbazepine (Trileptal® or Oxtellar XR), lamotrigine (Lamictal®), and
phenytoin (Dilantin®).

[000179] In some embodiments, the method results in a reduction of seizure frequency
of about 50%, about 55%, about 60%, about 65%, about 70%, about 75%, about 80%, about
85%, about 90%, about 95%, about 96%, about 97%, about 98%, or about 99% from
baseline. In some embodiments, the method eliminates seizures.

[000180] The Clinical Global Impression Change (CGI-C) scale is a clinician measure
of a change of a symptom or condition, using a single item, 7-point-scale. The CGI-C scale
ranges from 1 (“Very much improved”) to 7 (“Very much worse”). Clinicians rate change
based on the totality of a clinical examination. In some embodiments, an improvement in a
CGI-C score is a change toward 1 (“Very much improved”). In some embodiments, the
method results in an improvement from baseline based on a Clinical Global Impression of
Change (CGI-C).

[000181] The Caregiver Global Impression of Change (CaGI-C) scale is a 7-point
caregiver rated scale ranging from 1 (“Very much improved”) to 7 (“Very much worse”). In
some embodiments, an improvement in a CaGI-C score is a change toward 1 (“Very much
improved”). In some embodiments, the method results in an improvement from baseline
based on a Caregiver Global Impression of Change (CaGI-C).

[000182] In some embodiments, the disorder is a neurobehavioral disorder. In some
embodiments, the neurobehavioral disorder is caused by or associated with aberrant or
abnormal expression (e.g., overexpression) of the NDMA receptor subunit NR2B. In some
embodiments, the aberrant or abnormal expression (e.g., overexpression) of the NDMA
receptor subunit NR2B is mediated by mutations in genes regulating PI3K, Akt, or mTOR
pathways. In some embodiments, wherein the neurobehavioral disorder is caused by or
associated with a mutation in the subject, wherein the mutation is a GRIN2A gain-of-function
mutation, a GRIN2B gain-of-function mutation, a GRIN1 gain-of-function mutation, or a

GRIN2D gain-of-function mutation. In some embodiments, the neurobehavioral disorder is a
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GRIN-related neurobehavioral disorder. In some embodiments, the neurobehavioral disorder
is a GRIN2B-related neurobehavioral disorder.

[000183] In an embodiment, provided herein is a method of treating a neurobehavioral
disorder in a subject in need thereof, the method comprising administering to the subject a

therapeutically effective amount of a compound of Formula I:

<O
H
Formula I
or a pharmaceutically acceptable salt thereof.
[000184] In some embodiments, the subject suffers from an encephalopathy. In some
embodiments, the subject previously suffered from an encephalopathy. In some
embodiments, the neurobehavioral disorder is a symptom caused by or associated with an
encephalopathy.
[000185] In some embodiments, the encephalopathy is caused by or associated with
brain injury (e.g., traumatic brain injury, e.g., chronic traumatic brain injury), infection (e.g.,
bacterial, viral, or prion), metabolic dysfunction, mitochondrial dysfunction, seizure (e.g.,
epileptic seizure), exposure to toxin (e.g., solvent, metal, or radiation), or trauma.
[000186] In some embodiments, the compound of Formula I, or a pharmaceutically
acceptable salt thereof, is administered orally.
[000187] In an embodiment, the method further comprises: (i) determining whether the
fifth dose is safe for the subject; (ii) if the fifth dose is determined not to be safe for the
subject, then the method comprises reducing the fifth dose to a sixth dose that is lower than
the fifth dose to the subject; and (iii) the sixth dose is about 0.5 mg/kg of the compound twice
a day.
[000188] In some embodiments, the first dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
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mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000189] In some embodiments, the second dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000190] In some embodiments, the third dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000191] In some embodiments, the fourth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000192] In some embodiments, the fifth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
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mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000193] In some embodiments, the sixth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000194] In some embodiments, each of the first dose, the second dose, the third dose,
the fourth dose, the fifth dose, or the sixth dose is about 0.05 mg/kg to about 0.75 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, or about 0.75 mg/kg,) of the compound of Formula I, or a
pharmaceutically acceptable salt thereof.

[000195] In some embodiments, the third dose does not exceed twice the amount of the
first dose and the fourth dose does not exceed twice the amount of the second dose. In some
embodiments, the third dose does not exceed 2.5 times the amount of the first dose and the
fourth dose does not exceed 2.5 times the amount of the second dose.

[000196] In some embodiments, the fifth dose does not exceed twice the amount of the
third dose and the sixth dose does not exceed twice the amount of the fourth dose.

[000197] In some embodiments, the first period of time is at least 7 days (e.g., 7 to 11

days). In some embodiments, the second period of time at least 7 days 7 days (e.g., 7to 11
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days). In some embodiments, the third period of time is at least 7 days (e.g., 7 to 11 days). In
some embodiments, the fourth period of time is at least 7 days (e.g., 7 to 11 days).

[000198] In some embodiments, the first dose and the second dose are administered
simultaneously. In some embodiments, the third dose and the fourth dose are administered

simultaneously. In some embodiments, the fifth dose and the sixth dose are administered

simultaneously.
[000199] In some embodiments, the subject is a pediatric subject.
[000200] In some embodiments, the pediatric subject is 2-12 years old. In some

embodiments, the pediatric subject is from about 0-2 years old. In some embodiments, the
pediatric subject is from 2-4 years old. In some embodiments, the pediatric subject is from 4
to 12 years old. In some embodiments, the pediatric subject is from 12-18 years old.
[000201] In some embodiments, the pediatric subject is up to 18 months old. In some
embodiments, the pediatric subject is less than 18 months old. In some embodiments, the
pediatric subject is from 2 to 14 months old.

[000202] In some embodiments, the neurobehavioral disorder is irritability, mood
disorder, movement disorder, sleep disorder, or self-injurious behavior. In some
embodiments, the neurobehavioral is self-injurious behavior, an inappropriate behavior,
elopement, or a tantrum.

[000203] In some embodiments, the neurobehavioral disorder is caused by or associated
with focal cortical dysplasia (e.g., focal cortical dysplasia type I or focal cortical dysplasia
type II). In some embodiments, the neurobehavioral disorder is caused by or associated with
tuberous sclerosis complex.

[000204] The Clinical Global Impression Change (CGI-C) scale is a clinician measure
of a change of a symptom or condition, using a single item, 7-point-scale. The CGI-C scale
ranges from 1 (“Very much improved”) to 7 (“Very much worse”). Clinicians rate change
based on the totality of a clinical examination. In some embodiments, an improvement in a
CGI-C score is a change toward 1 (“Very much improved”). In some embodiments, the
method results in an improvement from baseline based on a Clinical Global Impression of
Change (CGI-C).

[000205] The Caregiver Global Impression of Change (CaGI-C) scale is a 7-point
caregiver rated scale ranging from 1 (“Very much improved”) to 7 (“Very much worse”). In
some embodiments, an improvement in a CaGI-C score is a change toward 1 (“Very much
improved”). In some embodiments, the method results in an improvement from baseline

based on a Caregiver Global Impression of Change (CaGI-C).
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[000206] In some embodiments, the subject is a pediatric subject. In some
embodiments, the method comprises orally administering radiprodil, or a pharmaceutically
acceptable salt thereof, to the subject.

[000207] In an embodiment, provided herein is a method of treating an epileptic
disorder in a pediatric subject in need thereof, the method comprising orally administering to

the pediatric subject a first dose and a second dose of a compound of Formula I:

<O
N
Formula I

or a pharmaceutically acceptable salt thereof, wherein each of the first dose and the second
dose is administered daily; wherein each of the first dose and the second does not exceed 2
mg/kg; and wherein the total amount of the compound of Formula I administered daily to
the pediatric subject does not exceed 135 mg.

[000208] In an embodiment, provided herein is a method of treating a seizure in a

pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject a first dose and a second dose of a compound of

<Y

Formula I

Formula I;

or a pharmaceutically acceptable salt thereof, wherein each of the first dose and the second
dose is administered daily; wherein each of the first dose and the second does not exceed 2
mg/kg; and wherein the total amount of the compound of Formula I administered daily to
the pediatric subject does not exceed 135 mg.

[000209] In an embodiment, provided herein is a method of preventing a seizure in a
pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject a first dose and a second dose of a compound of

SssaaeVes
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Formula I
or a pharmaceutically acceptable salt thereof, wherein each of the first dose and the second
dose is administered daily; wherein each of the first dose and the second does not exceed 2
mg/kg; and wherein the total amount of the compound of Formula I administered daily to
the pediatric subject does not exceed 135 mg.
[000210] In an embodiment, provided herein is a method of reducing the risk of a
seizure in a pediatric subject suffering from an epileptic disorder, the method comprising

orally administering to the pediatric subject a first dose and a second dose of a compound of

H O
o N F
<O

Formula I

Formula I:

or a pharmaceutically acceptable salt thereof, wherein each of the first dose and the second
dose is administered daily; wherein each of the first dose and the second does not exceed 2
mg/kg; and wherein the total amount of the compound of Formula I administered daily to
the pediatric subject does not exceed 135 mg.

[000211] In an embodiment, provided herein is a method of reducing seizure frequency
in a pediatric subject suffering from an epileptic disorder, the method comprising orally

administering to the pediatric subject a first dose and a second dose of a compound of

Formula I:
<Y
N
H
Formula I
[000212] or a pharmaceutically acceptable salt thereof, wherein each of the first dose

and the second dose is administered daily; wherein each of the first dose and the second does
not exceed 2 mg/kg; and wherein the total amount of the compound of Formula I
administered daily to the pediatric subject does not exceed 135 mg.In an embodiment,
provided herein is a method of reducing seizure severity in a pediatric subject suffering from
an epileptic disorder, the method comprising orally administering to the pediatric subject a

first dose and a second dose of a compound of Formula I:
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N

<O

Formula I
or a pharmaceutically acceptable salt thereof, wherein each of the first dose and the second
dose is administered daily; wherein each of the first dose and the second does not exceed 2
mg/kg; and wherein the total amount of the compound of Formula I administered daily to
the pediatric subject does not exceed 135 mg.
[000213] In some embodiments, the first dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.
[000214] In some embodiments, the second dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.
[000215] In some embodiments, the third dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
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mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000216] In some embodiments, the fourth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000217] In some embodiments, the fifth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000218] In some embodiments, the sixth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
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mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000219] In some embodiments, the seventh dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000220] In some embodiments, the eighth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000221] In some embodiments, the ninth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000222] In some embodiments, the tenth dose is about 0.05 mg/kg to about 2 mg/kg
(e.g., about 0.05 mg/kg, about 0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09
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mg/kg, about 0.1 mg/kg, about 0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2
mg/kg, about 0.225 mg/kg, about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, about 0.4
mg/kg, about 0.45 mg/kg, about 0.5 mg/kg, about 0.55 mg/kg, about 0.6 mg/kg, about 0.65
mg/kg, about 0.7 mg/kg, about 0.75 mg/kg, about 0.8 mg/kg, about 0.85 mg/kg, about 0.9
mg/kg, about 0.95 mg/kg, about 1 mg/kg, about 1.05 mg/kg, about 1.1 mg/kg, about 1.2
mg/kg, about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6 mg/kg, about 1.7
mg/kg, about 1.8 mg/kg, about 1.9 mg/kg, about 1 mg/kg, or about 2 mg/kg) of a compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000223] In some embodiments, each of the first dose, the second dose, the third dose,
the fourth dose, the fifth dose, the sixth dose, the seventh dose, the eighth dose, the ninth
dose, or the tenth dose is about 0.05 mg/kg to about 0.4 mg/kg (e.g., about 0.05 mg/kg, about
0.06 mg/kg, about 0.07 mg/kg, about 0.08 mg/kg, about 0.09 mg/kg, about 0.1 mg/kg, about
0.125 mg/kg, about 0.15 mg/kg, about 0.175 mg/kg, about 0.2 mg/kg, about 0.225 mg/kg,
about 0.25 mg/kg, about 0.3 mg/kg, about 0.35 mg/kg, or about 0.4 mg/kg) of the compound
of Formula I, or a pharmaceutically acceptable salt thereof.

[000224] In an embodiment, the method further comprises: (i) determining whether the
first dose and the second dose are effective and safe for and tolerated by the pediatric subject
after each of the first dose and the second dose is administered daily to the pediatric subject
for a first period of time; and (ii) if each of the first dose and the second dose is determined to
be safe for and tolerated by the pediatric subject, changing the first dose to a third dose of a
compound of Formula I, or a pharmaceutically acceptable salt thereof, and changing the
second dose to a fourth dose of a compound of Formula I, or a pharmaceutically acceptable
salt thereof, and orally administering the third dose and the fourth dose to the pediatric
subject, wherein each of the third dose and the fourth dose is administered daily; wherein
each of the third dose and the fourth does not exceed 2 mg/kg; and wherein the total amount
of the compound of Formula I administered daily to the pediatric subject does not exceed
135 mg.

[000225] In an embodiment, the method further comprises: (iii) determining whether the
third dose and the fourth dose are effective and safe for and tolerated by the pediatric subject
after each of the third dose and the fourth dose is administered daily to the pediatric subject
for a second period of time; and (iv) if each of the third dose and the fourth dose is
determined to be safe for and tolerated by the pediatric subject, changing the third dose to a
fifth dose of a compound of Formula I, or a pharmaceutically acceptable salt thereof, and

changing the fourth dose to a sixth dose of a compound of Formula I, or a pharmaceutically

55



WO 2025/137652 PCT/US2024/061589

acceptable salt thereof, and orally administering the fifth dose and the sixth dose to the
pediatric subject, wherein each of the fifth dose and the sixth dose is administered daily;
wherein each of the fifth dose and the sixth dose does not exceed 2 mg/kg; and wherein the
total amount of the compound of Formula I administered daily to the pediatric subject does
not exceed 135 mg.

[000226] In an embodiment, the method further comprises: (v) determining whether the
fifth dose and the sixth dose are effective and safe for and tolerated by the pediatric subject
after each of the third dose and the fourth dose is administered daily to the pediatric subject
for a third period of time; and (vi) if each of the fifth dose and the sixth dose is determined to
be safe for and tolerated by the pediatric subject, changing the fifth dose to a seventh dose of
a compound of Formula I, or a pharmaceutically acceptable salt thereof, and changing the
sixth dose to an eighth dose of a compound of Formula I, or a pharmaceutically acceptable
salt thereof, and orally administering the seventh dose and the eighth dose to the pediatric
subject, wherein each of the seventh dose and the eighth dose is administered daily; wherein
each of the seventh dose and the eighth dose does not exceed 2 mg/kg; and wherein the total
amount of the compound of Formula I administered daily to the pediatric subject does not
exceed 135 mg.

[000227] In an embodiment, the method further comprises: (vii) determining whether
the seventh dose and the eighth dose are effective and safe for and tolerated by the pediatric
subject after each of the third dose and the fourth dose is administered daily to the pediatric
subject for a fourth period of time; and (viii) if each of the seventh dose and the eighth dose is
determined to be safe for and tolerated by the pediatric subject, changing the seventh dose to
a ninth dose of a compound of Formula I, or a pharmaceutically acceptable salt thereof, and
changing the eighth dose to an tenth dose of a compound of Formula I, or a
pharmaceutically acceptable salt thereof, and orally administering the ninth dose and the
tenth dose to the pediatric subject, wherein each of the ninth dose and the tenth dose is
administered daily; wherein each of the ninth dose and the tenth dose does not exceed 2
mg/kg; and wherein the total amount of the compound of Formula I administered daily to
the pediatric subject does not exceed 135 mg.

[000228] In some embodiments, the third dose does not exceed twice the amount of the
first dose and the fourth dose does not exceed twice the amount of the second dose. In some
embodiments, the third dose does not exceed 2.5 times the amount of the first dose and the

fourth dose does not exceed 2.5 times the amount of the second dose.

56



WO 2025/137652 PCT/US2024/061589

[000229] In some embodiments, the fifth dose does not exceed twice the amount of the
third dose and the sixth dose does not exceed twice the amount of the fourth dose.

[000230] In some embodiments, the seventh dose does not exceed 1.5 times the amount
of the fifth dose and the eighth dose does not exceed 1.5 times the amount of the sixth dose.
[000231] In some embodiments, the ninth dose does not exceed 1.5 times the amount of
the seventh dose and the tenth dose does not exceed 1.5 times the amount of the eighth dose.
[000232] In some embodiments, the first period of time is at least 7 days (e.g., 7to 11
days). In some embodiments, the second period of time at least 7 days 7 days (e.g., 7to 11
days). In some embodiments, the third period of time is at least 7 days (e.g., 7 to 11 days). In
some embodiments, the fourth period of time is at least 7 days (e.g., 7 to 11 days).

[000233] In some embodiments, the first dose and the second dose are administered
simultaneously. In some embodiments, the third dose and the fourth dose are administered
simultaneously. In some embodiments, the fifth dose and the sixth dose are administered
simultaneously. In some embodiments, the seventh dose and the eighth dose are
administered simultaneously. In some embodiments, the ninth dose and the tenth dose are
administered simultaneously.

[000234] In some embodiments, the epileptic disorder is infantile spasm syndrome.
[000235] In some embodiments, the pediatric subject is 2-12 years old. In some
embodiments, the pediatric subject is from about 0-2 years old. In some embodiments, the
pediatric subject is from 2-4 years old. In some embodiments, the pediatric subject is from 4
to 12 years old. In some embodiments, the pediatric subject is from 12-18 years old.
[000236] In some embodiments, the pediatric subject is up to 18 months old. In some
embodiments, the pediatric subject is less than 18 months old. In some embodiments, the
pediatric subject is from 2 to 14 months old.

[000237] In some embodiments, the epileptic disorder is caused by or associated with a
mutation in the pediatric patient, wherein the mutation is a GRIN2A gain-of-function
mutation, a GRIN2B gain-of-function mutation, a GRIN1 gain-of-function mutation, or a
GRIN2D gain-of-function mutation. In some embodiments, the epileptic disorder is a GRIN-
related epilepsy. In some embodiments, the epileptic disorder is a GRIN2B-related epilepsy.
In some embodiments, the epileptic disorder is an early-onset epilepsy.

[000238] In some embodiments, the epileptic disorder is caused by or associated with
focal cortical dysplasia (e.g., focal cortical dysplasia type I or focal cortical dysplasia type II)

in the pediatric subject.
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[000239] In some embodiments, the method comprises identifying the focal cortical
dysplasia (e.g., focal cortical dysplasia type I or focal cortical dysplasia type II) with
magnetic resonance imaging (MRI).

[000240] In some embodiments, the epileptic disorder is caused by or associated with
tuberous sclerosis complex in the pediatric subject.

[000241] In some embodiments, the pediatric subject suffers from a motor seizure. In
some embodiments, the motor seizure is generalized onset seizure or focal seizure.

[000242] In some embodiments, the generalized onset seizure is bilateral, tonic, clonic,
atonic, myoclonic, or any combination thereof. In some embodiments, the generalized onset
seizure is tonic, clonic, atonic, myoclonic. In some embodiments, the generalized onset
seizure is tonic and clonic. In some embodiments, the generalized onset seizure is myoclonic

and atonic. In some embodiments, the generalized onset seizure is tonic, clonic, and

myoclonic.

[000243] In some embodiments, the generalized onset seizure is bilateral.

[000244] In some embodiments, the focal seizure is bilateral hyperkinetic or clonic.
[000245] In some embodiments, the motor seizure is a drop seizure that leads to trunk,

or head and leads to a fall, injury, or slumping.

[000246] In some embodiments, the pediatric subject suffers from a drug-resistant
seizure.
[000247] In some embodiments, the pediatric subject was administered at least one prior

therapy to treat the epileptic disorder. In some embodiments, the pediatric subject was
administered at least two prior therapies to treat the epileptic disorder.

[000248] In some embodiments, each of the therapies administered to treat the epileptic
disorder is independently selected from surgery, vagus nerve stimulation, and anti-seizure
medication.

[000249] In some embodiments, the anti-seizure medication is selected from
brivaracetam (Briviact®), cannabidiol oral solution (Epidiolex®), carbamazepine (e.g.,
carbamazepine-XR), cenobamate, clobazam (Onfi® or Sympazan™ or Frisium), clonazepam,
diazepam (e.g., diazepam nasal, diazepam rectal), divalproex sodium (Depakote®), valproic
acid (Depakene®), oxcarbazepine (Trileptal® or Oxtellar XR), lamotrigine (Lamictal®), and
phenytoin (Dilantin®).

[000250] In some embodiments, the method results in a reduction of seizure frequency

of about 50%, about 55%, about 60%, about 65%, about 70%, about 75%, about 80%, about
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85%, about 90%, about 95%, about 96%, about 97%, about 98%, or about 99% from
baseline. In some embodiments, the method eliminates seizures.

[000251] The Clinical Global Impression Change (CGI-C) scale is a clinician measure
of a change of a symptom or condition, using a single item, 7-point-scale. The CGI-C scale
ranges from 1 (“Very much improved”) to 7 (“Very much worse”). Clinicians rate change
based on the totality of a clinical examination. In some embodiments, an improvement in a
CGI-C score is a change toward 1 (“Very much improved”). In some embodiments, the
method results in an improvement from baseline based on a Clinical Global Impression of
Change (CGI-C).

[000252] The Caregiver Global Impression of Change (CaGI-C) scale is a 7-point
caregiver rated scale ranging from 1 (“Very much improved”) to 7 (“Very much worse”). In
some embodiments, an improvement in a CaGI-C score is a change toward 1 (“Very much
improved”). In some embodiments, the method results in an improvement from baseline

based on a Caregiver Global Impression of Change (CaGI-C).

IV. Neurobehavioral Disorders

[000253] Neurobehavioral disorders relate to behavioral disorders or symptoms
associated with brain function or structure. Examples of neurobehavioral disorders include,
but are not limited to, irritability, mood disorder, movement disorder, sleep disorder, or self-
injurious behavior.

[000254] Neurobehavioral disorders may be a symptom caused by or associated with
encephalopathy, a disease of the brain that alters brain function or structure. Encephalopathy
may be caused by or associated with brain injury (e.g., traumatic brain injury, e.g., chronic
traumatic brain injury), infection (e.g., bacterial, viral, or prion), metabolic dysfunction,
mitochondrial dysfunction, seizure (e.g., epileptic seizure), exposure to toxin (e.g., solvent,
metal, or radiation), or trauma.

[000255] GRIN1, GRIN2A, GRIN2B, and GRIN2D genes have been identified in
individuals with various neurodevelopmental disorders. Individuals with these GRIN variants
present with conditions such as behavioral disorders (e.g., neurobehavioral disorders).
[000256] The GRIN genes encode for subunits of the ionotropic N-methyl-D-aspartate
(NMDA) glutamate receptor, which is widely expressed in the central nervous system (CNS)
and critical to normal brain development and activity-dependent synaptic plasticity.
Glutamate is the major excitatory neurotransmitter in the mammalian CNS and is responsible

for synaptic transmission in approximately half of the synapses in the forebrain. The hetero-
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tetrameric NMDA receptor is composed of 4 subunits; typically 2 glutamate NMDA receptor
subunits 1 (GluN1, also known as NR1; coded by GRIN1) and 2 GluN2 subunits (also known
as NR2; coded by GRIN2), of which there are 4 distinct isoforms A-D. Under physiological
conditions the subunits bind their respective ligands glycine and glutamate and result in
membrane depolarization. Aberrant or abnormal expression (e.g., overexpression) of proteins
(e.g., the NDMA receptor subunit NR2B) may cause or be associated with neurobehavioral
disorders or symptoms thereof.

[000257] There are no specific treatments available that have shown to be effective in
treating neurobehavioral symptoms that are often observed in patients with GRIN-related
disorder. These symptoms can include irritability, self-injurious behavior, and other typical
autism spectrum disorder symptoms such as social communication impairment and restricted
interests and repetitive behaviors that often fully meet diagnostic criteria for autism spectrum

disorder.

Definitions

[000258] The term “about” refers to a value that is within 10% above or below the
nominal value. For example, the term “about 100 mg” indicates a range of from 90 mg to 110
mg.

[000259] The term “AUC” refers to the area under the time versus plasma concentration
after administration of a compound (e.g., radiprodil or a pharmaceutically acceptable salt
thereof). The term “AUCo.24n” denotes the area under the time versus plasma concentration
curve from timepoint O to 24 hours. The term “AUCinf” denotes the area under the time
versus plasma concentration curve from timepoint 0 to infinity. AUC values can be
determined by known methods in the art.

[000260] The term “Cax” refers to the maximum serum concentration of a compound

(e.g., radiprodil or a pharmaceutically acceptable salt thereof) following administration of the

compound.
[000261] Disease, disorder, and condition are used interchangeably herein.
[000262] In general, the “effective amount” of a compound refers to an amount

sufficient to elicit the desired biological response. As will be appreciated by those of ordinary
skill in this art, the effective amount of a compound of the present disclosure may vary
depending on such factors as the desired biological endpoint, the pharmacokinetics of the
compound, the disease being treated, the mode of administration, and the age, health, and

condition of the subject.
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[000263] The term “pharmaceutically acceptable salt” refers to those salts which are,
within the scope of sound medical judgment, suitable for use in contact with the tissues of
humans and lower animals without undue toxicity, irritation, allergic response and the like,
and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts
are well known in the art. For example, Berge et al., describes pharmaceutically acceptable
salts in detail in J. Pharmaceutical Sciences (1977) 66:1-19. Pharmaceutically acceptable
salts of the compounds of the present disclosure include those derived from suitable inorganic
and organic acids and bases. Examples of pharmaceutically acceptable, nontoxic acid
addition salts are salts of an amino group formed with inorganic acids such as hydrochloric
acid, hydrobromic acid, phosphoric acid, sulfuric acid and perchloric acid or with organic
acids such as acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or
malonic acid or by using other methods used in the art such as ion exchange. Other
pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate,
citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy—ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate,
maleate, malonate, methanesulfonate, 2—naphthalenesulfonate, nicotinate, nitrate, oleate,
oxalate, palmitate, pamoate, pectinate, persulfate, 3—phenylpropionate, phosphate, picrate,
pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p—toluenesulfonate,
undecanoate, valerate salts, and the like. Pharmaceutically acceptable salts derived from
appropriate bases include alkali metal, alkaline earth metal, ammonium and N"(C_salkyl)4
salts. Representative alkali or alkaline earth metal salts include sodium, lithium, potassium,
calcium, magnesium, and the like. Further pharmaceutically acceptable salts include, when
appropriate, nontoxic ammonium, quaternary ammonium, and amine cations formed using
counterions such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, lower alkyl
sulfonate, and aryl sulfonate.

[000264] A “subject” to which administration is contemplated includes, but is not
limited to, humans (i.e., a male or female of any age group, e.g., a pediatric subject (e.g,
infant, child, adolescent) or adult subject (e.g., young adult, middle—aged adult or senior
adult)) and/or a non-human animal, e.g., a mammal such as primates (e.g., cynomolgus
monkeys, rhesus monkeys), cattle, pigs, horses, sheep, goats, rodents, cats, and/or dogs. In
certain embodiments, the subject is a human. In certain embodiments, the subject is a non-

2 <«

human animal. The terms “human,” “patient,” and “subject” are used interchangeably herein.
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[000265] The term “tmax” refers to the timepoint where Cpax is achieved following
administration of a compound (e.g., radiprodil or a pharmaceutically acceptable salt thereof).
[000266] As used herein, and unless otherwise specified, a “therapeutically effective
amount” of a compound is an amount sufficient to provide a therapeutic benefit in the
treatment of a disease, disorder or condition, or to delay or minimize one or more symptoms
associated with the disease, disorder or condition. A therapeutically effective amount of a
compound means an amount of therapeutic agent, alone or in combination with other
therapies, which provides a therapeutic benefit in the treatment of the disease, disorder or
condition. The term “therapeutically effective amount” can encompass an amount that
improves overall therapy, reduces or avoids symptoms or causes of disease or condition, or
enhances the therapeutic efficacy of another therapeutic agent.

EEINA3

[000267] As used herein, and unless otherwise specified, the terms “treat,” “treating”
and “treatment” contemplate an action that occurs while a subject is suffering from the
specified disease, disorder or condition, which reduces the severity of the disease, disorder or
condition, or retards or slows the progression of the disease, disorder or condition
(“therapeutic treatment”), and also contemplates an action that occurs before a subject begins

to suffer from the specified disease, disorder or condition (“prophylactic treatment”).

Alternative Embodiments

[000268] The present disclosure, in an alternative embodiment, also embraces
isotopically labeled compounds which are identical to those recited herein, except that one or
more atoms are replaced by an atom having an atomic mass or mass number different from
the atomic mass or mass number usually found in nature. Examples of isotopes that can be
incorporated into compounds described herein include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorus, sulfur, fluorine and chlorine, such as 2H, *H, *C, *C, N, 80,
170, 31p, 32p, 33§, BF and *°Cl, respectively. For example, a compound of the disclosure may
have one or more H atom replaced with deuterium.

[000269] “Radiprodil” refers to the compound of Formula I as described herein and

has the structure:

O
o N \g)\N F
~ IO
H .
Radiprodil is a negative allosteric modulator of the NMDA (N-methyl D-aspartate) receptor.
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[000270] A person of skill in the art would understand that any reference to radiprodil,
whether in the present application or a prior related application, corresponds to the compound

having the following structure:

o) H i F
<O
H
as is known in the art. For the sake of clarity, all prior representations of radiprodil, whether

in the present application or a prior related application, should be replaced with the above

structure.

EXAMPLES
[000271] The compounds provided herein can be prepared from readily available
starting materials using the following general methods and procedures. It will be appreciated
that where typical or preferred process conditions (i.e., reaction temperatures, times, mole
ratios of reactants, solvents, pressures, efc.) are given, other process conditions can also be
used unless otherwise stated. Optimum reaction conditions may vary with the particular
reactants or solvent used, but such conditions can be determined by one skilled in the art by

routine optimization.

Example 1. Synthesis of radiprodil.
[000272] An exemplary synthesis of radiprodil is provided in W02003/010159, which

is incorporated herein by reference.

Example 2. A clinical study of radiprodil in the treatment of infantile spasms.
[000273] This is a clinical study of radiprodil in the treatment of pediatric patients
having infantile spasm disorders. The clinical study includes the determination in each patient
of a dose that should not be exceeded to avoid unjustified safety risks and poorer tolerability.
Such a dose limit of radiprodil is identified by determining, in each patient, the dose of
Radiprodil associated with a plasma concentration known to saturate the NR2B receptor.
[000274] Efficacy will be determined on the effect on seizure frequency where a
reduction of seizure severity and frequency of a certain level (generally 50%) will be

considered relevant.
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[000275] For example, each patient’s starting dose is set at 0.1 mg/kg as the minimal
effective dose. If the patient does not show a sign of efficacy, and no tolerability or safety
issues are observed after two weeks, a dose increment to the next dose level of 0.21 mg/kg
will be made. If a lack of efficacy and good safety and tolerability is exhibited by the patient,
the dose will be escalated up to the top dose of 2 mg/kg. This is the dose expected to be
associated with 80% to 100% target occupancy of NR2B by Radiprodil.

Example 3. A clinical study of radiprodil in the treatment of drug-resistant seizures.
[000276] Investigational Product (IP): Radiprodil. This example describes an open-
label, multicenter phase 1B study being conducted to evaluate the safety, tolerability, and
pharmacokinetics (PK) of multiple individually titrated doses of radiprodil and to assess the
treatment effect on seizures in participants with drug-resistant seizures caused by gain-of-
function (GoF) variants in the GRIN1, GRIN2A, GRIN2B, or GRIN2D genes (GRIN2B GoF

variants in the US only).

Objectives and Endpoints

[000277] The primary objectives of this study are to determine the safety and
tolerability of multiple individually titrated doses of radiprodil as an add-on therapy to
standard of care (SOC) in pediatric participants; establish a safe and well-tolerated dose; and
to determine the pharmacokinetics (PK) and plasma exposure of radiprodil. Endpoints of
these primary objectives include: adverse events (AEs), serious adverse events (SAEs), and
adverse drug reactions (ADRSs) (frequency, type, severity, and duration); changes in vital
signs; physical examination findings; 12-lead electrocardiogram (ECGQ) findings; clinically
significant changes in laboratory parameters; emergence of new seizure types, occurrence of
suicidal ideation or behavior; determination of the maximum tolerated dose of radiprodil
based on safety and tolerability data; and plasma concentrations of radiprodil.

[000278] Additional objectives of this study are to include evaluating initial signs of
efficacy on frequency and severity of epileptic seizures in those participants with seizures; to
evaluate initial signs of efficacy of radiprodil on additional central nervous system (CNS)
features including motor symptoms, sleep, and quality of life; and to determine the PK and
the plasma exposure of radiprodil major metabolites obtained at different doses. Endpoints of
these additional objectives include: change from baseline to end of treatment in seizure
frequency from daily seizure electronic diary (eDiary); percent change from baseline to end

of treatment in video electroencephalogram (V-EEG) seizure burden (e.g., seizure type,
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severity, and frequency recorded during V-EEGs); seizure free days and longest period with
no seizures; change from baseline to end of treatment in behavioral features as measured by
aberrant behavior checklist-community (ABC-C); disorder features as measured by gross
motor function measure (GMFM), sleep disturbance scale for children (SDSC), quality of life
(Pediatric Quality of Life Inventory [PedsQL]), Caregiver Burden Inventory (CBI), and
global impression (Caregiver Global Impression of Change [CaGI-C]), and Clinical Global
Impression of Change [CGI-C] scales); and plasma concentrations of the 2 major metabolites

of radiprodil.

Study Design

Overall Study Design and Plan

[000279] This is a global, open-label, multicenter, phase 1B study to evaluate the safety,
tolerability, and PK of multiple individually titrated doses of radiprodil and to assess the
treatment effect on seizures and behavioral symptoms in 2 cohorts of pediatric participants: 1
cohort of participants with drug resistant seizures (with or without behavioral symptoms)
(Cohort 1) and 1 cohort of participants with behavioral symptoms (but no qualifying seizures)
(Cohort 2) caused by GoF variants in the GRIN1, 2A, 2B, or 2D genes (GRIN2B GoF
variants only in the US). These GoF variants are gene mutations that cause an increased
sensitivity of NMDA receptors to glutamate or through decreased inhibition by magnesium,
altered affinity to glycine, or other relevant changes considered to increase NMDA
transmission. Drug-resistant seizures are defined as a failure to respond to at least 2
antiseizure medication (ASM) therapies taken at adequate doses for an appropriate duration
with assured medication adherence as determined by the treating physician. Participants with
seizures to be enrolled in the first cohort should have at least 1 observable motor seizure per
week and >4 observable motor seizures in the prospective 4-week Observation Period.
[000280] Behavioral symptoms as well as motor function, sleep, and developmental
delays will be documented and quantified using the following scales and assessments: ABC
C, GMFM, SDSC, PedsQL, CBI, Clinical Global Impression — Severity scale (CGI-S),
CGIC, and CaGI-C. Participants with behavioral symptoms to be enrolled in the second
cohort should have a CGI-S score >4 at the Screening Visit and Day -1 of Visit T1.

[000281] In the US, the study will open Cohort 1 first. At sites that are not located in the
US, the 2 cohorts will be run simultaneously, and participants will be enrolled in each of

them based on their meeting the respective entry criteria for each cohort.
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[000282] After the first 4 participants (sentinel participants) have completed at least
their last titration visit (i.e., the end of Titration Period), the SRC will review the available
safety and seizure type and frequency data of the participants as well as EEG data. The
decision to proceed with the same dose until the end of the Maintenance Period will be made
after review of the safety data by the SRC and the sponsor. This will also allow for SRC and
DSMB review and approval of the enrollment of any GRIN2B participants in the US with a
behavioral/motor phenotype who do not qualify based upon seizure requirements for Cohort
1 but otherwise meet entry criteria for Cohort 2. It must also approve the start of dosing of the
Sth and subsequent participants and will discuss the recommendation with the DSMB.
[000283] All participants will be encouraged to remain on their stable SOC for the
duration of the study. However, adjustments to SOC are permitted as determined by the
investigator and must be captured within the electronic case report form (eCRF).

[000284] Globally, the goal is to obtain at least 24 evaluable participants (12 in Cohort 1
and 12 in Cohort 2 inclusive of study participants in the global Phase 1B protocol). To
achieve at least 12 evaluable participants in each of the 2 study cohorts, it is planned to screen
a sufficient number of participants with characterized GRIN1, 2A, 2B, or 2D genes GoF
variants. In the US, eligible participation is limited to participants with GRIN2B GoF
variants.

[000285] Participants can be rescreened only once in exceptional cases at the discretion
of the investigator and with approval from the medical monitor.

[000286] Participants who discontinue the study early may be replaced as appropriate;
therefore, the total sample size may exceed 24 participants in order to ensure an appropriate
evaluable dataset. Should the study safety, PK, and initial efficacy objectives be met with
fewer than 12 participants in each of the 2 cohorts globally, then recruitment may be halted
early for 1 of the 2 cohorts or both. In Cohort 1, participant’s must have had at least 1
observable motor seizure per week and >4 observable motor seizures (generalized or focal)
during the prospective 4- week Observation Period and failed to obtain adequate seizure
control with at least 2 ASMs used at appropriate dose and duration with assured medication
adherence. Participants will be excluded if they have any clinically relevant medical,
neurologic, or psychiatric condition and/or behavioral disorder that would preclude or
jeopardize the participant’s safe participation or the conduct of the study according to the
judgement of the investigator. Outside of the US, participants will not be eligible if they have
any clinically significant laboratory or ECG abnormalities or severe hepatic dysfunction

(Child-Pugh grade C). In the US, participants are not eligible if they have any clinically
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significant laboratory or ECG abnormalities, moderate or severe hepatic dysfunction (Child-
Pugh grade B or C), or severe renal impairment.

[000287] In the US, the study will consist of the following periods: A Screening Period
of up to 35 days, including a prospective Observation Period of 4 weeks (to assess baseline
seizure frequency and type and severity of behavioral symptoms), a Titration Period of up to
53 days, a Maintenance Period on the highest tolerated dose of up to 41 days, and a tapering
period of up to 15 days (recommended to be based on 3 steps of 5 days each at doses
representing a reduction of 25% of the full dose —i.e., 75%, 50%, and then 25% — according
to the evaluation by the investigator) to reduce the drug exposure prior to study completion.
[000288] At the end of the Maintenance Period, US participants will taper off the
investigational product (IP). The duration of the Maintenance and Tapering Periods will be
adjusted based on the duration of the Titration Period, which will result in a total treatment
duration including the anticipated tapering period of no more than 13 weeks. After tapering
from the IP, participants will complete a Safety Follow up Period of 2 weeks. At sites that are
not located in the US, after completing the Maintenance Period, eligible participants may
have the option to continue with radiprodil treatment during a long-term extension period of
the study. Participants who choose not to participate or are not eligible for the long-term
extension period will taper off the IP.

[000289] After signing the informed consent form (ICF) (consent by the caregivers and
assent by the participants, as applicable and according to local regulatory requirements) at the
Screening Visit, participants will enter the Screening Period. During the Observation Period,
observable seizures with motor component will be calculated from the eDiary. Identification
of prevalent observable motor seizures will be determined for each participant with seizures.
Caregivers will also record other, non-motor seizure types and possible seizure-related
phenomena in the eDiary. Participants meeting all eligibility criteria on Day -1 of Visit T1
will enter the Titration Period and be admitted to the site for Visit T1. Participants will visit
the site for a minimum of 1 day, with the potential for overnight stays up to 3 days.
Administration of the IP, radiprodil, orally twice daily (bis in die [bid]), will start on Day t1
of Visit T1.

[000290] Participants will either visit the site for each of the subsequent titration visits
T2 (Day t8+4 days), T3 (Day t15+4 days), T4 (Day t22 +4 days), and TS (Day 29 + 4 days)
or undergo the titration procedure at home, under the remote supervision of the investigator.
An overnight stay (or hotel stay) before and after a site-based titration day is allowed as

deemed necessary based on practical considerations and taking into account participant and
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caregiver preference. Participants will continue to receive radiprodil at home in addition to
their SOC treatments. During the Titration Period, participants will take their assigned
radiprodil dose for 7 to 11 days until a dose escalation may be performed at the next visit
(Visits T2, T3, T4, and T5), again subject to logistical/travel considerations.
[000291] During the Titration Period, adaptive criteria based on physiologically-based
pharmacokinetic (PBPK) modelling will be used to determine the individual dose escalation.
In the US, a maximum of 4 dose escalations beyond the starting dose level of 0.05 mg/kg are
expected to be made during the Titration Period. For sites located not in the US, a maximum
of 3 dose escalations will be considered for each participant during the Titration Period. The
decision on the dose escalation, the escalated dose, and continuation of the maximum
tolerable dose will be made by the safety review committee (SRC). This decision will be
based on the safety/tolerability profile observed in each individual participant and their
radiprodil plasma concentration as measured at the current dose level.
[000292] In the US, based on the dedicated PBPK model, the increment will be a dose
expected to give no more than a 2- fold higher plasma concentration according to the
dedicated PBPK model for the first 2 dose escalations. The subsequent dose increment will
be based on a 1.5- fold increment that is also based on the plasma concentrations and the
derived dose based on the PBPK model. The last escalation to the top dose that is
approaching the PK study limit will be with a fold increase that will be determined
appropriately for not exceeding the exposures at the NOAEL in the 13-week dog study for
both Cmax and AUC achieved at a dose 1.5 mg/kg/day.
[000293] The decision to move on to the next dose level will be decided by the SRC,
based on the observed PK data and the absence of clinically relevant safety and tolerability
events as determined by the escalation/stopping criteria described further below. In the US,
the highest dose to be given to each of the participants will be capped at radiprodil
concentrations expected to achieve a Cmax of 722 ng/mL and AUCo. 241 of 3751 ng x hour/mL
(£ 90% confidence interval). In addition, at all sites globally, the top dose will not exceed
either a total daily dose of 135 mg or 2 mg/kg bid (4 mg/kg daily) for participants <33 kg
(participants weighing >33 kg will be restricted to the 135 mg/day limit).
[000294] At the sites outside of the US, at the second and subsequent Titration Visits,
SRC will meet prior to dose escalation to decide whether to proceed to the next dose level
and (if so) the increment to be adopted, based on the following criteria:

e The previous dose was sufficiently well tolerated to suggest that the next planned

dose has a reasonable likelihood of being acceptably tolerable (i.e., if an AE that is
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likely to be closely correlated to dose level occurred with moderate or severe intensity
at the previous dose, then any further escalation should be minimal, or should not
occur);
o The next dose will be expected to give no more than a 2.5-fold higher plasma
concentration according to the PBPK model;
e The next dose is predicted not to exceed the exposure anticipated to produce an
approximately 80% (+5%) NR2B receptor occupancy;
e The next dose is predicted to be below the plasma exposure at the no observed
adverse effect level plasma concentration observed in the 4-week juvenile rat study
(i.e., a Cpax of 1404 ng/mL and AUCo-24n of 9,555 ng x h/mL); and
o The next dose will not exceed either of: A total daily dose of 135 mg or 2 mg/kg bid
(4 mg/kg daily) for participants <33 kg (participants weighing >33 kg will be
restricted to the 135 mg/day limit).
[000295] Based on these criteria, the top exposure limit is currently perceived to be the
highest acceptable benefit-risk ratio. After the first 4 participants (sentinel participants) have
completed at least their last titration visit (7.e., the end of Titration Period), the SRC will
review the available safety and seizure type and frequency data of the participants as well as
EEG data. The decision to proceed with the same dose until the end of the Maintenance
Period will be made after review of the safety data by the SRC and the sponsor. This will also
allow for SRC and DSMB review and approve the enrollment of any GRIN2B participants in
the US with a behavioral/motor phenotype who do not qualify based upon seizure
requirements for Cohort 1 but otherwise meet entry criteria for Cohort 2. It must also approve
the start of dosing of the Sth and subsequent participants and will discuss the
recommendation with the DSMB. If a participant does not tolerate the IP after a dose
escalation, a dose reduction is allowed. All dose changes by the investigator during the
Titration Period should be communicated and discussed with the medical monitor first,
provided the safety of the participant allows. If tolerability improves sufficiently to permit
consideration of a return to the previous higher dose level, this can be implemented at the
discretion of the investigator, again following discussion with the medical monitor. In
general, however, if participant safety permits, any other deviations from the planned dosing
schedule should be approved by the SRC before implementation. It is to be noted that such

additional titration steps may extend the duration of the participant’s Titration Period and
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overall study participation, but the total treatment duration is not to exceed 13 weeks in the
US.

[000296] Once the appropriate tolerated dose level for a participant has been identified
and thus the participant has completed the Titration Period, they will continue to take this
dose through the Maintenance Period. However, should tolerability issues emerge, the dose
level may be reduced to improve tolerability and (if appropriate) returned to the established
dose as and when tolerability improves again. Such adjustments should be discussed with the
SRC and/or sponsor and promptly recorded in the eDiary/eCRF to ensure appropriate IP
supply management.

[000297] At the sites that are not located in the US, participants will visit the site at
Visit M1 (Day m1) and receive telephone calls from the site staff at Visits M2 (Day m15 + 3
days) and M3 (Day m29 = 3 days) to assess caregivers’ eDiary entries (seizure data, daily IP
administration volume, participant’s usual or prescribed regimen and frequency of rescue
therapy for seizures, and data reported by the caregivers based on the integrated scales), any
AEs, and changes to concomitant medications. Predose PK samples at Visits M2 and M3 may
either be collected at the participants home or optionally at a hotel/hospital, based on the
travel distance. The assessments scheduled for Visit M4 (Day m50 + 3 days) will also be
performed at the site for participants who terminate the study early.

[000298] In the US, the study visits will be scheduled as follows: If the last dose
escalation occurs at Visit TS (highest dose), Visit M1 will be scheduled 7 days (+2 days) after
Visit TS. If the highest tolerated dose for a participant is reached earlier (which can occur at
Visits T2, T3, T4, or T5), the Titration Period will end, and the same visit will then become
Visit M1 of the subsequent Maintenance Period.

[000299] Participants will visit the site at Visit M1 (Day m1) and receive a telephone
call from the site staff at Visit M2 (Day m18 = 3 days) to assess caregivers’ eDiary entries
(seizure data [if applicable], daily IP administration volume, participant’s usual or prescribed
regimen and frequency of rescue therapy for seizures, and data reported by the caregivers
based on the integrated scales), any AEs, and changes to concomitant medications. Predose
PK samples at Visit M2 will either be collected at the participant’s home or optionally at a
hotel/hospital, based on the travel distance. The assessments scheduled for the End-of-
Treatment Visit (Visit M3, Day m39 + 3 days) will also be performed at the site for
participants who terminate the study early. The participants will then taper off the IP and then
visit the site again at the Safety Follow-up Visit, 2 weeks after the last dose.
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[000300] During the Titration and Maintenance Periods, caregivers will record the
volume of IP administered on each treatment day in the eDiary. Caregivers will also enter the
number and type of seizures on a daily basis, including other, nonmotor seizure types and
possible seizure-related phenomena. At the Screening Visit, caregivers will be trained to
identify, count, and report the participant’s seizures and on the use of the eDiary. Seizures
confirmed by EEG or V-EEG recording by the investigator will be determined for each
participant and analyzed as a secondary outcome. The number, type, and severity of
behavioral symptoms will be assessed using the ABC-C, GMFM, and SDSC; other disorder
features will be assessed by PedsQL, CBI, and CGIC, and caregivers will assess seizures, and
overall condition using the CaGI-C.

[000301] Blood samples for PK will be obtained at Visits T1 (predose and 1, 2, 4, 6, 8,
10, and 12 hours after the first dose, with the 12-hour sample taken immediately before the
administration of the second dose), T2, T3, T4, TS (predose and 1, 2, and 5 hours after the
first dose), M1, M2 (predose), and M3/early termination (predose and 1, 2, and 5 hours after
the first dose). The timepoints and frequency of sampling may be adjusted based on the SRC
evaluation on the minimum data needed to protect participant safety and comfort and to fulfill
the study objectives. On the days on which participants will visit the site, participants will
take their doses at the site in conjunction with the PK sampling schedule.

[000302] The plasma concentrations measured at the visits during the Titration Period
will be considered for dose escalations. After administration of the first radiprodil dose in all
participants, a rapid assay of the PK levels will allow the verification of exposure to
radiprodil against the projected levels. If necessary, dosing adjustments by the SRC may be
made if the measured exposure parameters (Cmax and AUC) indicate that the measured
exposure exceeds the PK study limits. The exact timing and frequency of PK sampling may
also be adjusted by the SRC based on emerging PK data from the first participants.

[000303] The starting dose for each participant enrolled in the study is set at 0.05 mg/kg
and is expected to have a theoretical NR2B occupancy of approximately 25%. The required
dose increments will be determined based on individual PK plasma levels (both AUC and
Cmax) collected at each visit during the Titration Period.

[000304] In the US, based on the dedicated PBPK model, the increment will be a dose
expected to give no more than a 2- fold higher plasma concentration according to the
dedicated PBPK model for the first 2 dose escalations. The subsequent dose increment will
be based on a 1.5- fold increment that is also based on the plasma concentrations and the

derived dose based on the PBPK model. The last escalation to the top dose that is
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approaching the PK study limit will be with a fold increase that will be determined
appropriately for not exceeding the exposures at the NOAEL in the 13-week dog study for
both Cmax and AUC achieved at a dose 1.5 mg/kg/day..

[000305] The highest dose to be given to each of the participants will be capped at
radiprodil concentrations determined as PK study limit (Cmax of 722 ng/mL and AUCy. 241 of
3751 ng x hour/mL (+ 90% confidence interval).

[000306] At sites located not in the US, based on the dedicated PBPK model, the
increment will be a dose expected to give no more than a 2.5-fold higher plasma
concentration. Each site will be required to complete a seizure identification form (SIF) for
each participant. This information will be submitted to the Epilepsy Study Consortium, Inc.
(ESCI) after the Screening Visit for review and approval. The SIF will be used to ensure that
the seizures are classified accurately. If a new seizure type occurs during the study that was
not previously approved by ESCI, a past seizure type (from >1 year prior to screening)
reoccurred, or a seizure type was inadvertently omitted, the site will be required to complete a
new SIF and submit to ESCI for review and approval.

[000307] For V-EEG evaluation, PK sampling, and dose escalations at Visits T1, M1
(US only), and M3, an overnight stay at the site or in suitable accommodation close to the site
will be required for all participants. At Visits T2, T3, T4, T5 (US only), and M2, overnight
stays will be permitted for site-based visits in accordance with the investigator’s evaluation of
participant safety and the convenience of the participant and their caregivers and if required
to ease an EEG assessment. Dependent upon geography and convenience, Visits T2, T3, T4,
T5, M2, and the Safety Follow-up Visit may occur at the site, the participant’s home, or at a
suitable accommodation close to the site, with the support of appropriately qualified staff.
[000308] In the US, a maximum of 4 dose escalations will be considered for each
participant, based on the individual radiprodil plasma concentration, safety, and tolerability.
If a participant does not tolerate the IP dose after a dose escalation, reductions are allowed.
Re-escalation may be permitted once the AE has remitted. Subsequent re-escalation is
permitted at a later Titration Visit, if clinically indicated (additional Titration Visits may
occur — to be numbered sequentially — to accommodate such circumstances). All dose
changes by the investigator should be communicated and discussed with the medical monitor
or an SRC member, if possible.

[000309] The SRC (including the principal investigator or designee, the PK subject
matter expert, and the sponsor’s physician/medical monitor) will meet prior to each dose

escalation to discuss the PK data and clinical findings and to evaluate the appropriateness of
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the dosing schedule for each participant. Confirmation by the SRC will not be required prior
to a re-escalation to a previously administered higher dose.

[000310] After the first 4 participants (sentinel participants) have completed at least
their last titration visit (i.e., the end of Titration Period), the SRC will review the available
safety and seizure type and frequency data of the participants as well as EEG data. The
decision to proceed with the same dose until the end of the Maintenance Period will be made
after review of the safety data by the SRC and the sponsor. This will also allow for SRC and
DSMB review and approve the enrollment of any GRIN2B participants in the US with a
behavioral/motor phenotype who do not qualify based upon seizure requirements for Cohort
1 but otherwise meet entry criteria for Cohort 2. It must also approve the start of dosing of the
5th and subsequent participants and will discuss the recommendation with the DSMB.
Multichannel 8- to 24-hour V-EEG will be performed at Visits T1, M1 (US only), and M3,
with the priority of obtaining overnight recordings. The results will be reviewed by the
investigator and an independent expert EEG reviewer.

[000311] The DSMB will meet at least every 3 months to review the data with a focus
on safety and tolerability, to assess the risk benefit profile or as required to consider other

emerging safety issues, and to determine whether continuation of the study is appropriate.

Participant withdrawal from the study and stopping rules:
[000312] The sponsor or an investigator may discontinue or withdraw a participant from
the study for the following reasons:
e Decision by the investigator;
e Decision by the sponsor;
e Decision by regulatory authority;
e Caregiver/participant request;
¢ Change in compliance with any inclusion/exclusion criterion that is clinically relevant
and affects the participant safety, as determined by the investigator, or the integrity of
the study data;
e Protocol deviation that is considered to potentially compromise the safety of the
participant or the integrity of the study data;
¢ Unacceptable noncompliance with any relevant study interventions or assessments;
e Any clinically relevant sign or symptom that in the opinion of the investigator

warrants participant removal from study intervention;
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o Disease progression that compromises the ability of the participant to safely continue
in the study, with particular reference to any unexpected worsening of seizures or
behavioral symptoms assessed as related to the IP; or

e Pregnancy.

[000313] In the US, if a participant discontinues/is withdrawn prematurely (i.e., before
the last visit of the Maintenance Period Visit M3), the IP will be tapered off (unless for an
emergent safety issue), and an early termination visit will be conducted as soon as possible
after the last full dose with the procedures scheduled for Visit M3 and the Safety Follow up
Visit if possible. At sites that are not located in the US, any participant whose dosing is
permanently discontinued will taper off the IP (unless for an emergent safety issue) and will
be encouraged to complete the study or have at least the assessments scheduled for Visit M4
and the Safety Follow-up Visit if possible. Participants who are withdrawn for non-IP related
reasons (including coronavirus disease 2019 infection or restrictions) may be replaced
following discussion between the investigator and the sponsor and a decision by the SRC.
[000314] Participants withdrawn as a result of AEs thought to be related to the IP, as
determined by the investigator, may be replaced if study stopping rules have not been
triggered. The decision regarding the replacement of participants will be made by the SRC
and fully documented. The reason for participant discontinuation or withdrawal from the

study will be recorded on the appropriate eCRF.

Study stopping criteria:
[000315] Dosing across the study will be suspended and an urgent SRC review will
occur within 24 hours if either of the following study stopping criteria are met:
o Any SAEs considered at least possibly related to the IP (as judged by investigator) in
2 or more participants, where those SAEs occur in the same body system; or
¢ Any severe nonserious adverse reaction (i.e., severe nonserious AEs considered at
least possibly related to the IP as judged by investigator) in 3 or more participants,
where those severe AEs occur in the same body system and lead to the withdrawal of
the affected participant.
[000316] This decision will be made by the SRC and fully documented. Dosing may
only be resumed with the agreement of the DSMB. At this urgent review, the SRC will
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confirm whether the above criteria have been met and, if so, whether cessation of dosing of
all participants within the study should be temporary or permanent.

[000317] Thereafter, the DSMB (which will include independent external members)
will need to approve any subsequent resumption of dosing and whether any amendments to

the study are needed to support this.

Individual participant criteria for withdrawal from IP:
[000318] Administration of the IP will be stopped in any individual participant who
develops a medical condition (or laboratory abnormality or ECG change) that, in the opinion
of the investigator, compromises the participant’s ability to participate in the study or the
participant’s safety. This will include occurrence of any SAE considered at least possibly
related to study treatment with specific attention to the onset of new seizure types and to an
increased frequency.
[000319] If any of the above circumstances occur, the participant should be followed
until the condition has resolved, as agreed by the investigator and the sponsor’s
physician/medical monitor. If a participant discontinues the IP, restarting may be allowed but
only after review and approval by the SRC.
[000320] In the US, any participant whose dosing is permanently discontinued will be
encouraged to complete the study or have at least the assessments scheduled for Visit M3 and
the Safety Follow-up Visit if possible. At sites that are not located in the US, any participant
whose dosing is permanently discontinued will be encouraged to complete the study or have
at least the assessments scheduled for Visit M4 and the Safety Follow-up Visit if possible.
The dosing schedule is detailed in Table 1.

Table 1. Dosing schedule of individual participants in the US

Schedule Study Proceeds at | Proceeds at | Proceeds at | Proceeds at | Proceeds at
Day Dose 1 Dose 2 Dose 3 Dose 4 Dose §
Tl t1 0.05 0.05 0.05 0.05 0.05
T2 t8+4 0.05 Dose 2 Dose 2 Dose 2 Dose 2
Titration | T3 t15+4 - Dose 2 Dose 3 Dose 3 Dose 3
T4 122 +4 - - Dose 3 Dose 4 Dose 4
T5 29 +4 - - - Dose 4 Dose 5
Ml ml+2 0.05 Dose 2 Dose 3 Dose 4 Dose 5
M2 m18+3 0.05 Dose 2 Dose 3 Dose 4 Dose 5
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M3
(EoT)

M39+3 0.05 Dose 2 Dose 3 Dose 4 Dose 5

Tapering Recommendation

[000321] If a participant is stopping the IP for any reason (premature discontinuation),
they should undergo a tapering regimen reflecting the following recommended schedule,
namely — the dose of radiprodil should be reduced by 25% of the full dose for each of three 5-
day steps i.e., to 75%, 50%, and then 25% before stopping entirely. However, this schedule
may be modified at the discretion of the investigator to suit the clinical circumstances, e.g., if

a participant is already taking a low dose.

Preclinical Efficacy and NR2B Receptor Occupancy

[000322] In-vivo preclinical data have indicated that radiprodil anticonvulsant effects
correlate with plasma concentration and NR2B RO. Therefore, this relationship may help
guide the definition of the expected therapeutic range.

[000323] Radiprodil anticonvulsant efficacy was specifically tested in rats at different
time points during postnatal development, using pentylenetetrazole (PTZ) as a convulsant, to
induce generalized clonic-tonic seizures. The activity of radiprodil in this juvenile PTZ rat
model was tested up to 30 mg/kg, showing efficacy at a dose of 1 mg/kg. The calculated free
plasma fraction of an orally administered 1 mg/kg dose is expected to give around 60%
occupancy of the NR2B receptor, based on an ex-vivo occupancy study in rodents and
assuming a 1:1 brain to plasma ratio, see below for further details. At a dose of 10 mg/kg,
roughly corresponding to 90% NR2B occupancy, radiprodil completely blocked the tonic
phases of PTZ-induced convulsions in postnatal day 12 and postnatal day 18 rats. The
anticonvulsant efficacy of radiprodil was also assessed in an audiogenic seizure model
(generalized seizures) in adult mice, showing anticonvulsant activity in the same range of
doses/exposures.

[000324] Although the in vivo efficacy models used so far to evaluate the anticonvulsant
effects of radiprodil are not specific to GRIN2B-related disorder, the data suggest that such

effects correlate with NR2B occupancy.

Starting Dose
[000325] The starting dose for each participant enrolled in the study will be set at 0.05
mg/kg bid. This dose is expected to have a theoretical NR2B occupancy of approximately

25% and is felt to be an appropriate starting dose because of the following reasons:
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o The associated exposure level is more than 20-fold lower (in terms of total Cmax and
AUC) than the NOAEL exposure in the completed juvenile rat toxicology study
(100 mg/kg/day);

e It has already been administered to 3 infants for treatment of resistant infantile
spasms, in whom radiprodil treatment for up to 34 days was found to be safe and well
tolerated.20 In this previous study in infants, 2 participants received doses up to 0.2
mg/kg bid, and plasma exposure both in terms of Cmax (up to 208 ng/mL), and AUCo
(up to 1036 ng x h/mL) increased in a linear fashion as expected, based on the PBPK
modeling; or

e Itis well below the exposure levels associated with the safe and well tolerated single
and multiple doses in adult healthy volunteers. In patients with neuropathic pain, a
total daily dose of 135 mg (45 mg tid) up to 14 weeks has been previously
administered. The plasma exposures corresponded to a Cmax 0of 487 £ 129 ng/mL and
an AUC of 9000+ 2387 ng x h/mL.

Dose Escalation

[000326] During the Titration Period, adaptive criteria based on PBPK modelling will
be used to determine the individual dose escalation. Individualized predictions including
mean and 5th and 95th percentiles will be performed for the first day(s) of low dose therapy,
and measured concentration-time data will be superimposed. A decision tree will then be
followed regarding the dose escalation strategy based on observed plasma concentrations in
relation to predicted values and dose changes necessary to give the required exposures; each
dose increase will be contingent on review of the measured concentration-time data for the
previous dose. A maximum of 3 dose escalations beyond the starting dose level of 0.05
mg/kg are expected to be made during the Titration Period at the sites not located in the US,
and there will be a maximum of 4 dose escalations for the participants at the US sites. Dose
escalation will be based on the safety/tolerability profile observed in each individual
participant and their radiprodil plasma concentration as measured at the current dose level.
[000327] For the sites not located in the US, based on the dedicated PBPK model, the
increment will be a dose expected to give no more than a 2.5-fold higher plasma
concentration. The PK study limit will be set below the plasma level observed at the NOAEL
in the 4-week juvenile rat study (7.e., Cmax of 1404 ng/mL and AUCo.24n of 9,555 ng x h/mL).
[000328] In the US, the increment will be a dose expected to give no more than a 2--
fold higher plasma concentration according to the dedicated PBPK model for the first 2 dose
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escalations. The subsequent dose increment will be based on a 1.5-fold increment that is also
based on the plasma concentrations and the derived dose based on the PBPK model. The last
escalation to the top dose that is approaching the PK study limit will be with a fold increase
that will be determined appropriately for not exceeding the exposures at the NOAEL (1.5
mg/kg/day) in the 13-week dog study for both Cmax (722 ng/mL) and AUCo-24n (3,751 ng x
hour/mL). This exposure is approximately 2-fold lower than the average AUCo.24n (7,063.5
ng x hour/mL) observed at 6-months in the 9-month dog toxicology study (1.5 mg/kg/day)
and up to which time no seizures or convulsions were observed.

[000329] The decision to move on to the next dose level will be decided by the SRC,
based on the observed PK data and the absence of clinically relevant safety and tolerability
events as determined by the escalation/stopping criteria.

[000330] In addition, at all sites globally, the top dose will not exceed either a total daily
dose of 135 mg or 2 mg/kg bid (4 mg/kg daily) for participants <33 kg (participants weighing
>33 kg will be restricted to the 135 mg/day limit).

[000331] If a participant does not tolerate the IP after a dose escalation, a dose reduction
is allowed. All dose changes by the investigator during the Titration Period should be
communicated and discussed with the medical monitor first, provided that the safety of the
participant allows. If tolerability improves sufficiently to permit consideration of a return to
the previous higher dose level, this can be implemented at the discretion of the investigator,
again following discussion with the medical monitor. In general, however, if participant
safety permits, any other deviations from the planned dosing schedule should be approved by
the SRC before implementation. It is to be noted that such additional titration steps may
extend the duration of the participant’s Titration Period and, for non-US locations, overall

study participation..

Inclusion Criteria
[000332] A participant will be eligible for study participation if they meet all of the
following criteria:

e Pediatric participants aged >6 months to <12 years with GRIN1, 2A, 2B, or 2D gene
variants known to result in GoF of the NMDA receptor. In the US, participants need
to be aged >4 years to <12 years with GRIN2B gene variants known to result in GoF
of the NMDA receptor

e Participant to be enrolled in the first cohort experiences the following
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o Atleast 1 observable motor seizure per week and >4 observable motor
seizures (generalized or focal) during the prospective 4-week Observation
Period; or

o Has failed to obtain adequate seizure control with at least 2 ASMs used at
appropriate dose and duration with assured medication adherence (if
applicable);

e Participant to be enrolled in the second cohort experiences the following

o Significant behavioral and/or motor symptoms based on caregiver report with
a CGI-S score >4 at the Screening Visit and Day -1 of Visit T1,

o Current therapies need to be on a stable dose for at least 4 weeks prior to Screening
and should be maintained stable throughout the whole study duration.
Nonpharmacological treatments such as ketogenic diet should be kept as stable as
possible during screening and participation in the study. Changes in antiseizure
medication should be discussed with the sponsor in consultation with the investigator;

e DParticipant’s caregivers have signed informed consent and participant has signed
assent (if applicable),

e Participant’s caregivers are willing and able to complete entries in the eDiary on a
daily basis; and

e Participant is 1 of the following:

o Not of childbearing potential (premenarchal or male/not in possession of a
uterus);

o If of childbearing potential, is nonpregnant (negative serum pregnancy test
results at Screening), nonlactating, and practicing 1 of the following medically
acceptable methods of birth control:

»  Abstinence from heterosexual intercourse as a lifestyle choice;

* Hormonal methods such as oral, implantable, injectable, or transdermal
contraceptives for a minimum of 1 full cycle (based on the
participant’s usual menstrual cycle period) before IP administration; or

= Intrauterine device; or

o Ifmale, is willing to use a highly effective method of contraception

throughout the study period (if sexually active).

Exclusion Criteria
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[000333] A participant will be excluded from the study if they meet any of the following

criteria:

Participant with any other clinically relevant medical, neurologic, or psychiatric
condition and/or behavioral disorder unrelated to GRIN2B that would preclude or
jeopardize participant’s safe participation or the conduct of the study according to the
judgement of the investigator;

Participant with a body weight <10 kg on Day -1 of Visit T1 for whom a gastric tube
is the only possibility for radiprodil dosing;

Participant with any clinically significant laboratory or ECG abnormalities;
Participant has severe hepatic dysfunction (Child-Pugh grade C) (in the US: moderate
to severe hepatic dysfunction [Child-Pugh grade B and CJ);

Participant has severe renal impairment (in the US only);

Participants are receiving or have received concomitant administration of strong
cytochrome P450 3A4 inducers or inhibitors within 1 month prior to Screening (in the
US only);

Participant has a history of brain surgery for epilepsy or any other reason;

Participant with any contraindications to radiprodil or with known hypersensitivity to
the active substance or the excipients or other chemically closely related substances;
Participant receiving treatment with contraindicated concomitant drugs such as
agonists or antagonists of the glutamate receptor, including but not limited to
felbamate, memantine, and perampanel;

Participant is on treatment with hormonal therapy such as adrenocorticotrophic
hormone or prednisolone;

Participant has participated in any other investigational clinical study within 3 months
of Screening; or

Participant has previously been enrolled in the current study.

Premature Participant Withdrawal

[000334] All participants will be advised that they are free to withdraw from

participation in this study at any time, for any reason, and without prejudice. The investigator

should make every reasonable attempt to keep participants in the study. However,

participants must be withdrawn from the study if they withdraw consent to participate.

Investigators must attempt to contact participants who fail to attend scheduled visits by
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telephone or other means to exclude the possibility of an AE being the cause of withdrawal.
Should this be the cause, the AE must be documented, reported, and followed as described
herein.

[000335] The sponsor reserves the right to request the withdrawal of a participant due to
protocol deviations or other reasons. The investigator also has the right to withdraw
participants from the study at any time for lack of therapeutic effect that is intolerable or
otherwise unacceptable to the participant, for intolerable or unacceptable AEs, intercurrent
illness, noncompliance with study procedures, administrative reasons, or in the investigator’s
opinion, to protect the participant’s best interest.

[000336] If a participant is withdrawn before completing the study, the reason for
withdrawal and the date of discontinuation will be recorded on the appropriate page of the
eCRF. Whenever possible and reasonable, the evaluations that were to be conducted at Visit
M3 in the US or Visit M4 outside of the US, respectively, and the Safety Follow-up Visit of

the study should be performed at the time of premature discontinuation.

Discontinuation of Study Intervention

[000337] Discontinuation from the IP does not mean discontinuation from the study,
and remaining study procedures should be completed as indicated by the study protocol. If a
clinically significant finding is identified (including, but not limited to, changes from
Baseline) after enrollment, the investigator or qualified designee will determine if any change
in participant management is needed. Any new clinically relevant finding will be reported as
an AE.

[000338] Administration of the IP will be stopped if the participant develops a medical
condition (or laboratory abnormality or ECG change) that, in the opinion of the investigator,
compromises the participant’s ability to participate or the participant’s safety. This will
include occurrence of any SAE considered at least possibly related to study treatment.
[000339] If any of the above circumstances occur, the participant should be followed
until the condition has resolved, as agreed by the investigator and the sponsor’s
physician/medical monitor. If a participant discontinues the IP, restarting may be allowed, but
only after review and approval by the SRC. The data to be collected at the time of study
intervention discontinuation will include the following: A PK sample (ideally at trough) and

safety laboratory panels.
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Participant Discontinuation/Withdrawal from the Study

[000340] Participants are free to withdraw from participation in the study at any time
upon request. In the US, any participant whose dosing is permanently discontinued will taper
off the IP (unless for an emergent safety issue) and will be encouraged to complete the study
or have at least the assessments scheduled for Visit M3 and the Safety Follow-up Visit if
possible. At sites that are not located in the US, any participant whose dosing is permanently
discontinued will taper off the IP (unless for an emergent safety issue) and will be
encouraged to complete the study or have at least the assessments scheduled for Visit M4 and
the Safety Follow-up Visit if possible.

[000341] Dosing across the study will be suspended if any of the general stopping
criteria described herein. This decision will be made by the SRC and fully documented.
Dosing may only be resumed with the agreement of the DSMB.

[000342] Additionally, an investigator may discontinue or withdraw a participant from
the study for the following reasons:

e Decision by the investigator;

e Decision by the sponsor;

e Decision by regulatory authority;

e Caregiver/participant request;

¢ Change in compliance with any inclusion/exclusion criterion that is clinically relevant
and affects the participant safety, as determined by the investigator, or the integrity of
the study data;

e Protocol deviation that is considered to potentially compromise the safety of the
participant or the integrity of the study data;

¢ Unacceptable noncompliance with any relevant study interventions or assessments;

e Any clinically relevant sign or symptom that in the opinion of the investigator
warrants participant removal from study intervention;

e Disease progression that compromises the ability of the participant to safely continue
in the study, with particular reference to any unexpected worsening of seizures or
behavioral symptoms assessed as related to the IP;

e Pregnancy

[000343] Participants who are withdrawn for non-IP-related reasons (including
coronavirus disease 2019 infection or restrictions) may be replaced following discussion

between the investigator and the sponsor and a decision by the SRC. Participants withdrawn
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as aresult of AEs thought to be related to the IP, as determined by the investigator, may also
be replaced if study stopping rules have not been triggered. The decision regarding the
replacement of participants will be made by the SRC and fully documented. The reason for
participant discontinuation or withdrawal from the study will be recorded on the appropriate
eCRF.

[000344] Participants whose caregivers sign an ICF but do not receive the IP may be
replaced. Participants whose caregivers sign the ICF, receive the IP, and subsequently
withdraw or are withdrawn or discontinued from the study, may be replaced, depending upon
whether they have provided sufficient data to support the objectives of the study — which will
be determined by the SRC.

[000345] A participant will be considered lost to follow-up if they fail to return for
scheduled visits and is unable to be contacted by the study site staff. The following actions
must be taken if a participant fails to return to the clinic for a required study visit:

o The site will attempt to contact the participant and reschedule the missed visit and
counsel the caregivers on the importance of maintaining the assigned visit schedule
and ascertain if the participant wishes to and/or should continue in the study;

o Before a participant is deemed lost to follow-up, the investigator or designee will
make every effort to regain contact with the caregivers (where possible, 3 telephone
calls and, if necessary, a certified letter to the participant’s caregivers’ last known
mailing address or local equivalent methods). These contact attempts should be
documented in the participant’s medical record or study file; and

e Should the participant’s caregivers continue to be unreachable, they will be

considered to have withdrawn from the study with a primary reason of lost to follow-

up.

Participant Replacement Criteria

[000346] Participants who are withdrawn from the study may be replaced in accordance
with the criteria described herein. If a substantial number of participants are withdrawn from
the study, the sponsor will evaluate the need for developing replacement criteria.

[000347] Enrolled participants withdrawn from the study may not reenter. The

participant number for a withdrawn participant will not be reassigned to another participant.

Study Stopping Criteria
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[000348] After the first 4 participants (sentinel participants) have completed at least
their last titration visit (i.e., the end of Titration Period), the SRC will review the available
safety and seizure type and frequency data of the participants as well as EEG data. The
decision to proceed with the same dose until the end of the Maintenance Period will be made
after review of the safety data by the SRC and the sponsor. This will also allow for SRC and
DSMB review and approve the enrollment of any GRIN2B participants in the US with a
behavioral/motor phenotype who do not qualify based upon seizure requirements for Cohort
1 but otherwise meet entry criteria for Cohort 2. It must also approve the start of dosing of the
5th and subsequent participants and will discuss the recommendation with the DSMB. An
urgent SRC review will also occur within 24 hours if any of the following study stopping
criteria are met:

e Any SAEs considered at least possibly related to the IP (as judged by investigator) in
2 or more participants, where those SAEs occur in the same body system;

e Any severe nonserious adverse reaction (i.e., severe nonserious AEs considered at
least possibly related to the IP as judged by investigator) in 3 or more participants,
where those severe AEs occur in the same body system and lead to the withdrawal of
the affected participant; or

o Ifthe duration of an individual seizure or the duration of a cluster of seizures for a

participant changes by the following categories:

Baseline seizure duration Post-treatment seizure duration
< 5 minutes 11-30 minutes
5-10 minutes > 30 minutes
11-30 minutes > 30 minutes
[000349] For example, If the seizure duration is < 5 minutes for an individual

participant and the duration changes to 11-30 minutes, treatment would be stopped. Similarly,
if a participant with seizure duration of 5-10 minutes changes to > 30 minutes, treatment
would be stopped. Treatment will be stopped if a participant’s seizure duration increases to >
30 minutes.

[000350] At this urgent review, the SRC will confirm whether the above criteria have
been met and, if so, whether cessation of dosing of all participants within the study should be

temporary or permanent.
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[000351] Thereafter, the DSMB (which will include independent external members)
will need to approve any subsequent resumption of dosing and whether any amendments to
the study are needed to support this. The DSMB will, in any case, meet at least approximately
every 3 months to review the data with a focus on safety and tolerability, to assess the risk
benefit profile or as required to consider other emerging safety issues, and to determine
whether continuation of the study is appropriate.
[000352] The decision of the DSMB on the need for cessation will take into account the
risk/benefit evaluation for each participant and the potential for harm from the sudden
withdrawal of a neuroactive medication in this population. Whatever the decision of the
DSMB, it will be submitted to the local health authority and IRB as soon as possible within 7
days for their review. Other stopping rules that will result in temporary hold or termination of
the study:

o The sponsor decides to terminate the study and no further dosing is scheduled; or

e A health authority or IRB requests a hold on dosing or study termination

Example 4. Results from a clinical study of radiprodil in the treatment of drug-
resistant seizures.

[000353] Results from an open-label, multicenter phase 1B study, as described in the
previous Example, are described below.

[000354] A seizure cohort of patients from 6 months to 12 years of age with known
GoF variants confirmed via method described in Myers, et al., Hum Mol Genetics. 2023,
32:2857-2871, was enrolled. The patients had drug-resistant seizures with or without
behavioral symptoms. Patients also had >1 weekly countable motor seizure (CMS) with >4
generalized or focal seizures during the observation period. Motor seizures included drop
seizures; generalized onset seizures included tonic-clonic, tonic, bilateral clonic, atonic,
myoclonic-atonic, and myoclonic-tonic-clonic seizures; and focal seizures included seizures
with bilateral hyperkinetic motor features and clonic seizures.

[000355] There was a high level of seizure activity at baseline in the seizure cohort with
a mean of 37.0 and a median of 25.5 CMS per patient (range of 4.8 to 85.9).

[000356] Primary endpoints included safety, tolerability, and radiprodil plasma
concentrations. Key secondary endpoints (aka, change from baseline in observable daily
CMS frequency using an electronic diary (eDiary)), included >50%, >90%, and 100%

reductions from baseline in seizure frequency; proportion of seizure-free days; and Clinical
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Global Impressions of Change (CGI-C) and Caregiver Global Impressions of Change (CaGI-
C), from baseline to the end of the maintenance period.

[000357] Study Design: Radiprodil was initiated at 0.05 mg/kg twice daily (BID) and
incrementally increased based on the observed exposure determined by a dedicated
physiologically based pharmacokinetic model, predicted receptor occupancy, and safety, and
tolerability as assessed by the safety review committee (SRC), as shown in FIG. 1.

e Part A: <5-week screening period, an individualized dose escalation phase, and an

8-week maintenance period

e Part B: Assessment of the long-term safety of radiprodil.

e Radiprodil doses during the Maintenance Period ranged from 0.25 to 1.96 mg/kg

(median: 0.783 mg/kg) administered BID orally or by feeding tube.

e The range of the titration period was 5.1 to 21.6 weeks (median: 8.5 weeks).
[000358] Results: Baseline demographic and disease characteristics were generally
representative of the target population. A predefined data cut was performed when 12 patients
completed Part A. Patients had a high degree of seizure activity at baseline despite being
treated with multiple ASMs.

Table 2. Baseline demographic and disease characteristics

Baseline Characteristics Seizure Cohort (n=8)

Age, years, mean (SD) 5.1(3.3)
Sex, n (%)

Female 5(62.5)
GRIN Type, n (%)

GRIN1 GoF 3(375)

GRIN2A4 GoF 3(375)

GRIN2B GoF 2(25.0)
Baseline 28-day CMS frequency, median (min, max)a 25.5 (5, 86)
Clinical Global Impression-Severity, n (%)

Most extremely ill (7) 4 (50.0)

Severely ill (6) 4 (50.0)

Markedly ill (5) 0
Number of Concomitant ASMsb, mean (SD) 3.0(1.8)

ASM, antiseizure medication.

228-day seizure frequency is calculated as: (No. of seizures) / (No. of days seizures
were assessed) x 28 days.

®Antiseizure medications are defined as medications with World Health Organization
Anatomical Therapeutic Chemical Classification System level 2 of NO3.

[000359] Treatment emergent adverse event (TEAE): Radiprodil treatment appeared

to be generally well-tolerated. Pyrexia, diarrhoea, and respiratory tract infection were the
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most common TEAEs. Three patients experienced SAEs, all unrelated to radiprodil

treatment. One each of adenovirus infection, bronchiolitis, and viral pneumonia

Table 3. Treatment emergent adverse event (TEAE)

TEAEs, n (%)" Seizure Cohort (n=8)
Any TEAE 8 (100)
Pyrexia 4 (50.0)
Diarrhoea 2 (25.0)
Respiratory tract infection 2 (25.0)
Abnormal behavior 1(12.5)
Agitation 1(12.5)
Cough 2 (25.0)
Dystonia 2 (25.0)
Fatigue 1(12.5)
Gastroenteritis 2 (25.0)

[000360] CMS Frequency: 6 of 7 seizure cohort patients experienced reductions from
baseline in CMS frequency after radiprodil treatment (FIG. 2). Median reduction in CMS
was nearly 86% during the 8-week maintenance period. 71.4%, 42.9%, and 14.3% of patients
saw reductions in CMS of >50%, >90%, and 100%, respectively, during the same period.
Additionally, 6 of 7 patients were seizure-free during 80% of days of the

8-week maintenance period after radiprodil treatment (FIG. 3).

[000361] Global Impressions of Change: Baseline Clinical Global Impressions of
Change (CGI-C) scores are shown in FIG. 4.

[000362] Both clinicians and caregivers described clinical improvement in most patients
over the course of the study using the Clinical Global Impressions of Change (CGI-C) and
Caregiver Global Impressions of Change (CaGI-C), respectively (FIG. 5 and FIG. 6).
[000363] Conclusions: Radiprodil appeared to be generally well-tolerated in patients
with GRIN-related neurodevelopmental disorder and GoF variants. Most common TEAEs
were associated with infection or underlying disease symptoms. A median reduction of nearly
86% in CMS was observed during the 8-week maintenance period in the seizure cohort. Most
patients had at least a 50% reduction in CMS frequency, and 6 of 7 patients were seizure-free
during 80% of days of the 8-week maintenance period. Both clinicians and caregivers
described clinical improvement in most patients using the Clinical and Caregiver Global
Impressions of Change Improvements. These results support advancing radiprodil into the
next phase of development as a potential treatment for GRIN-related neurodevelopmental

disorders.
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Example 5. A Phase 3 study of the treatment of seizures.

Part A- Randomized Qualifying Seizure Cohort

General
[000364] This is a Phase 3 Randomized Qualifying Seizure Cohort study with 1:1

randomization (radiprodil and placebo). Randomization will be stratified by age: less than 2
years old, 2 to 12 years old, and greater than or equal to 13 years old. All patients are required
to have a documented mutation in the GRIN1, GRIN2A, GRIN2B, or GRIN2D genes as
determined by genetic testing that is known to be a GoF variant as determined by functional
characterization (established variant or determined).

[000365] Participants with GRIN-related neurodevelopmental disorder who have
qualifying seizures will be enrolled in this cohort. Participants must have CMS (with or
without neurodevelopmental symptoms) to be considered for enrollment. CMS includes the
following seizure types: generalized tonic-clonic; clonic bilateral; tonic bilateral (with likely
fall); atonic (with likely fall); focal to bilateral tonic-clonic; focal motor observable (intact,
impaired or unknown awareness).

[000366] To be randomized, participants must have at least 1| CMS per week and >4
CMSs (generalized or focal) during a prospective >4-week Observation Period and also to
have previously failed to obtain adequate seizure control with at least 2 ASMs. All inclusion
and exclusion criteria are provided in the Study Entry Criteria Section for this cohort.
[000367] Each site will be required to complete a SIF for each participant. This
information will be submitted to ESCI after the Screening Visit for review. The SIF will be
used to ensure that the seizures are classified accurately. If a new seizure type occurs during
the study that was not previously confirmed by ESCI, a past seizure type (from >1 year prior
to screening) reoccurred, or a seizure type was inadvertently omitted, the site will be required
to complete a new SIF and submit to ESCI for review and confirmation.

[000368] Forty participants that meet eligibility criteria will be randomized based on a
1:1 ratio to radiprodil and matching placebo. Randomization will be stratified by age: <2
years old, 2 to 12 years old, and >=13 years old. The number randomized may be adjusted
based on the planned interim analysis which includes a sample size re-estimation. Additional
details are provided in the Statistical Methods Section for this cohort.

[000369] This cohort consists of a Screening Period, a Titration Period, a Maintenance
Period on the highest tolerated dose, and a Safety Follow-up Period (if not entering Part B —
OLE Study). The duration of each period is provided in the Study Duration section.
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[000370] Following completion of the Maintenance Period, eligible participants will
undergo a transition titration (approximately 5 weeks) as part of Part B — OLE Study. The
purpose of the transition titration is to maintain the blind for the Titration and Maintenance

Periods of the Phase 3 cohorts.

Titration and Maintenance Dosing

[000371] The following dose escalation regimen (twice a day, b.i.d.) will be used:

o Starting dose: 0.125 mg/kg or matching placebo

o Intermediate dose 1: 0.25 mg/kg or matching placebo
o Intermediate dose 2: 0.5 mg/kg or matching placebo
e Target dose: 0.75 mg/kg or matching placebo

e Maximum dose: 1.0 mg/kg or matching placebo

[000372] Study drug administration will start on Day 1 of Visit T1. Subsequent titration
visits T2-5 may occur at the site or at home under the remote supervision of the investigator.
During the Titration Period, participants will take their assigned titration dose level with 7 to
10 days between titration visits.

[000373] Titration visits will be conducted as per FIG. 7A-D with the goal to escalate
participants to the target dose level by T4. If the participant is tolerating that dose level and
the investigator believes there could be clinical benefit with a higher dose, the investigator
may titrate up to the maximum dose level (1.0 mg/kg b.i.d.) at TS. The investigator should
make every effort to escalate to and maintain patients at a dose level of at least 0.75 mg/kg
b.i.d. However, if necessary for patient safety, the investigator may reduce the dose level to
0.5 mg/kg b.i.d. and notify the medical monitor of this change. If this dose level is not
tolerated, the patient must discontinue study drug but is encouraged to remain in the study for
safety monitoring.

[000374] After identification of an adequate and tolerated dose, participants will
continue taking that dose throughout the Maintenance Period. Visit M1 will be scheduled 7
days (+3 days) after the last visit of the Titration Period. Maintenance visits will be conducted

as per FIG. 7A-D. Blood samples for PK analysis will be obtained as scheduled in FIG. 12.

Safety
[000375] Administration of study drug will be stopped for a participant who develops a

medical condition (or laboratory abnormality or ECG change) that, in the opinion of the
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investigator, compromises the participant’s ability to participate or compromises the
participant’s safety. The participant should be followed until the condition has resolved.
Study drug may then be potentially restarted, as determined by the investigator in
consultation with the sponsor’s physician/medical monitor).

[000376] Any participant whose study drug is permanently discontinued will be
encouraged to complete the study, including all relevant assessments. Participants
withdrawing from the study will be encouraged to have at least the assessments scheduled for

Visit M5 and the Safety Follow-up.

[000377] Additionally, an investigator may discontinue or withdraw a participant from
the study for the following reasons: Decision by the investigator; Decision by the sponsor;
Decision by regulatory authority; Caregiver/participant request, Change in compliance with
any inclusion/exclusion criterion that is clinically relevant and affects the participant safety,
as determined by the investigator, or the integrity of the study data; Protocol deviation that is
considered to potentially compromise the safety of the participant or the integrity of the
study data, Unacceptable noncompliance with any relevant study interventions or
assessments; Any clinically relevant sign or symptom that in the opinion of the investigator warrants
participant removal from study intervention; Disease progression that compromises the ability of
the participant to safely continue in the study, with particular reference to any unexpected
worsening of seizures or behavioral symptoms assessed as related to the study drug;

Pregnancy.

[000378] Participants who are withdrawn for reasons unrelated to study drug
(including coronavirus disease 2019 infection or restrictions) or withdrawn as a result of AEs

thought to be related to study drug, as determined by the investigator, may be replaced.

[000379] The Data and Safety Monitoring Board (DSMB) will meet periodically as
determined by rate of study recruitment to: review the data with a focus on safety and
tolerability; assess the risk-benefit profile; consider other emerging safety issues; determine

whether continuation of the study is appropriate, and oversee the planned interim analysis.

[000380] If a participant discontinues prematurely (i.e., before the last visit of the
Maintenance Period Visit M5), the study drug will be tapered off, and an early termination
visit will be conducted as soon as possible after the last full dose, with the procedures
scheduled for Visit M5 and the Safety Follow up Visit if possible. Any participant whose

study drug is permanently discontinued will be encouraged to complete the study, including

90



WO 2025/137652 PCT/US2024/061589

all relevant assessments.

[000381] Participants who choose not to participate or are not eligible for Part B based
upon entry criteria will taper off study drug and enter a 2-week Safety Follow up Period after

the last dose.
Part A- Randomized Auxiliary Cohort of Participants without Qualifying Seziures

[000382] Participants with GRIN-related neurodevelopmental disorder who do not
have qualifying seizures will be enrolled in this cohort. To be randomized, participants must
experience significant neurodevelopmental symptoms based on caregiver report with a CGI-
S score >4 at the Screening Visit and on Day -1. All inclusion and exclusion criteria are

provided in the Study Entry Criteria Section for this cohort.

[000383] Each site will be required to complete a SIF for each participant. This
information will be submitted to ESCI after the Screening Visit for review. If a participant in
this cohort experiences seizures, the SIF will be used to ensure that the seizures are
classified accurately. If a new seizure type occurs during the study that was not previously
confirmed by ESCIL, a past seizure type (from >1 year prior to screening) reoccurred, or a
seizure type was inadvertently omitted, the site will be required to complete a new SIF and

submit to ESCI for review and confirmation.

[000384] Up to 40 participants that meet eligibility criteria will be randomized based
on a 1:1 ratio to radiprodil and matching placebo. Randomization will be stratified by age:
<2 years old, 2 to 12 years old, and >=13 years old. It is planned to screen a sufficient
number of participants with characterized GRIN1, GRIN2A, GRIN2B, or GRIN2D GoF
variants. Additional details are provided in the Statistical Methods Section for this cohort.
All other aspects of the design are identical to Part A — Phase 3 Randomized Qualifying
Seizure Cohort. Titration Period assessments and timing are provided in FIG. 8A-C.
Maintenance Period visits will be conducted as per FIG. 9A-B. Blood samples for PK
analysis will be obtained as scheduled in FIG. 12.

[000385] Part B- Open Label Extension (OLE) Study

[000386] Following completion in Part A, eligible participants will begin the transition
titration in Part B which mirrors the initial Titration Period in the number and timing of
visits, assessments conducted, and dose titration procedure (FIG. 11A-B). The purpose of
this transition titration is to maintain study blind while ensuring that participants previously
receiving radiprodil remain at their tolerated dose, and those previously receiving placebo
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are titrated up to a tolerated dose of radiprodil. The safety, tolerability, and efficacy data
collected at their last visit in Part A will be used as their Baseline data in Part B (collected

within 7 days prior to Part B Day 1).

[000387] During the Maintenance Period of Part B, participants will continue to receive
their previous established dose of radiprodil or dose determined in transition titration (for
those participants who received placebo in the randomized cohorts) and should also plan to
remain on their stable SOC for the study duration, which will be determined based upon an
assessment of benefit-risk. However, adjustments to the SOC are permitted as determined by

the investigator in consultation with the medical monitor.

[000388] Study drug administration will be stopped if a participant develops a medical
condition (or laboratory abnormality or ECG change) that, in the opinion of the investigator
or sponsor, compromises the participant’s ability to participate or compromises the
participant’s safety. This may include occurrence of any SAE considered at least possibly

related to study drug.

[000389] If a participant is not allowed to restart, study drug will be tapered off, and
the participant will be encouraged to attend an early termination visit as soon as possible

after the last dose. Patients should be encouraged to remain in the study for safety follow-up.

[000390] Participants will visit the site every 3 months, undergoing the assessments as
detailed in FIG. 10A-C with the option for an overnight stay, dependent upon geography
and convenience. Visits where V-EEG is not mandated may be conducted remotely (e.g., as

telemedicine visits) in exceptional circumstances with approval of the medical monitor.

[000391] Electrocardiogram assessments and multichannel 8- to 24-hour V-EEG will
be performed as detailed in FIG. 10A-C. The V-EEG results will be reviewed by an
independent expert EEG reviewer. For visits including V-EEG evaluation, an overnight stay
at the site or in suitable accommodation close to the site will be permitted -in accordance
with- the investigator’s evaluation of participant safety and the convenience of the

participant and their caregivers.

[000392] Caregivers will continue to record the volume of study drug taken every day.
Caregivers will also continue to record the number and type of seizures each day for the first
year. The number, type, and severity of behavioral symptoms and other disorder features
will be assessed using the ABC-C, Vineland-3 (participants from the Phase 3 cohorts only),
CGI-C, CGI-S, and CaGI-C, as well as quality of life as measured by PedsQL.
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[000393] Telephone calls will be conducted by the sites every month, except on the

months with scheduled visits every 3 months, to assess caregivers’ eDiary entries (seizure
data, daily study drug volume, use of rescue medication for seizures, and data reported by
the caregivers based on the integrated scales), any AEs, and changes to concomitant

medications (including ASMs).

[000394] Unscheduled visits could be conducted as needed with the option to use
telemedicine visit technology. The tests and assessments to be performed during an
unscheduled visit will be the same as for the regular 3-monthly visits, except that in the case
of a telemedicine visit, V-EEG and ECG are only as required to assess the participant’s

clinical status.

[000395] Participation in Part B will continue until one of the following occurs: the
participant withdraws/is withdrawn from the study, study termination as determined by
assessment of the benefit-risk of radiprodil for this indication, market access to radiprodil is
available in the country where the participant lives, Study drug may be discontinued for
reasons that may include (but are not limited to) unacceptable safety concerns/tolerability
issues, apparent lack or loss of efficacy, participant/caregiver choice, or sponsor decision.
Under these circumstances and following consultation with the study medical monitor,
radiprodil treatment will be tapered off over a suitable period. If possible, an Early
Termination Visit should occur prior to initiating the taper (see FIG. 10A-C). Participants

should be encouraged to remain in the study for safety follow-up.

[000396] The long-term safety and tolerability of radiprodil will be assessed by
evaluating AEs, SAEs, and ADRs (frequency, type, severity, and duration), together with
changes in vital signs, physical examination findings, 12-lead ECG findings, clinically
significant changes in laboratory parameters, suicidal ideation or behavior (for participants
>6 years of age), seizure frequency, and emergence of new seizure types, if applicable. All
AEs observed by the study personnel or reported by the participant or caregivers during the
study (from the time of the signing of the informed consent, and assent if applicable, through

the End-of- Study/Early Termination Visit) will be documented.

[000397] The maintenance of treatment effect will be assessed by analyzing the change
in seizure frequency and severity (if applicable), including seizure-free days and longest
period with no seizures. The changes from Baseline to end of treatment in behavioral

features and motor function as measured by ABCC, Vineland-3 (participants from the Phase
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3 cohorts only), CGI-C, CGI-S, and CaGI-C, as well as quality of life as measured by
PedsQL will be assessed.

Example 6. Oral Suspension Pediatric Formulation.
[000398] Qualitative and quantitative compositions for radiprodil granules at 1%, 10%,
and 30% drug loading are described in Table 4.

Table 4. Qualitative and quantitative compositions for radiprodil granules at 1%, 10%, and

30% drug loading.
Excipients Function 30% drug 10% drug 1% drug
loading (% loading (% loading (%
w/W) w/w) w/iw)
o Drug
Radiprodil Form A 30.00 10.00 1.00
substance
Mannitol (Pearlitol 100 SD) Co-filler 48.00 64.00 71.00
Microcrystalline cellulose
) Filler 12.00 16.00 18.00
(Avicel PH 101)
Crospovidone (Kollidon CL) Disintegrant | 5.0 5.00 5.00
Povidone (Kollidon 30) Binder 4.00 4.00 4.00
Polysorbate 80 (Tween 80) Surfactant 1.00 1.00 1.00
Total 100.00 100.00 100.00

CL=cross-linked; SD=spray-dried; %w/w=percentage weight for weight

[000399] As stated in Section 3.2.2, the 1% and 10% drug loading granules have a 36-
month expiration dating period from date of manufacture when stored at room temperature
(15-25°C).

[000400] Stability testing for the 30% drug loading granules is on-going, but stability
results to date give an acceptable usage period of at least 12 months from date of manufacture

for the 30% drug loading granules when stored at room temperature (15- 25°C).
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[000401] Radiprodil granules reconstituted in water/SyrSpend SF® PH4 10/90 in round
amber glass bottles and stored up to 3 months at 5°C or 25°C have been evaluated in an ICH-
compliant stability study. The collected stability data allow using the reconstituted oral
suspension for all drug product granules (1%, 10%, and 30% drug loading) for multiple doses
for up to 60 days when stored at room temperature (15- 25°C).

[000402] Based on the validation data results, gastric tube administration is proposed as
acceptable for clinical participants over the dose range of 2 mL to 28 mL for the 1%
constituted granules, 1 mL to 28 mL for the 10% constituted granules, and 1 mL to 9 mL for

the 30% constituted granules.

Example 7. Food Effect Studies of Radiprodil.

[000403] To identify radiprodil dose regimens to evaluate for the phase 3 study in
patients with GRIN-related neurodevelopmental disorder (NDD), virtual populations were
simulated. The goal of the simulations was to identify a radiprodil dose regimen that would
keep the 97.5 percentile plasma radiprodil concentrations above a Cayvg of 100 ng/mL which is
expected to be associated with at least 75% receptor occupancy but less than the exposure
observed at the no observable adverse effect level (NOAEL) in a juvenile rat toxicology
study (Cmax = 1404 ng/mL; AUCrau = 9550 ng*h/mL) which is the exposure threshold in an
ongoing (Phase 1B) and planned (Phase 3) clinical study. In particular, this modeling was
conducted to ensure Cmax levels were below the exposure limits, as the Sponsor considers
Cmax levels more related to the seizure-related toxicological effects observed in preclinical
studies.

[000404] To identify radiprodil doses to be studied in the Phase 3 clinical study
described above, simulations were conducted utilizing the 30% formulation under fed and
fasted conditions. In the simulations, all subjects were assumed to be representative of the
targeted GRIN-related NDD population and were split as 50:50 male:female. In the model,
subjects <6 months were based upon allometry as there was no experimental evidence of
ontogeny (Johnson et al, 2021). Each cohort of N = 500 was generated from: Four age
groups (1 month to <2 years, 2y to 12, 12y to 18, >18y); One formulation (30% oral
suspension), and Two prandial states (fed and fasted).

[000405] Radiprodil doses every 12 hours (Q12 hour dose regimens) were simulated to
steady state as follows:

e 0.125 mg/kg for 1 week, 0.25 mg/kg for 1 week then 0.5 mg/kg for 3 weeks
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o 0.125 mg/kg for 1 week, 0.25 mg/Kg for 1 week, 0.5 mg/kg for 1 week, then 0.75
mg/kg for 3 weeks
e 0.125 mg/kg for 1 week, 0.25 mg/kg for 1 week, 0.5 mg/kg for 1 week, 0.75 mg/kg
for 1 week, then 1 mg/kg for 3 weeks
[000406] Age/weight sampling sources were as follows:
e Subjects <2 years were sampled with replacement from WHO database
e DPediatric >2 years and adult subjects were sample with replacement from a CDC

NHAES Survey database via PK-Sim software

[000407] The predicted steady state exposures for radiprodil administered in the 30%
formulation under fed or fasted conditions at 0.5 mg/kg, 0.75 mg/kg and 1 mg/kg Q12 hour
are shown in Table S, Table 6 and Table 7, respectively. The predicted % of subjects with
radiprodil exposures above the Cayvg of 100 ng/mL and below the Cmax and AUCa4 hour
exposures observed at the NOAEL in the juvenile rat toxicology study are shown in Table 8,

Table 9 and Table 10, respectively.

Table 5. The Predicted Steady State Exposures of Radiprodil Administered in the 30%
Formulation Under Fed or Fasted Conditions at the Dosing Regimen of 0.5 mg/kg Q12 hour
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Table 6. The Predicted Steady State Exposures of Radiprodil Administered in the 30%
Formulation Under Fed or Fasted Conditions at the Dosing Regimen of 0.75 mg/kg Q12 hour
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Table 7. The Predicted Steady State Exposures of Radiprodil Administered in the 30%
Formulation under Fed or Fasted Conditions at the Dosing Regimen of 1 mg/kg Q12 hour
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Table 8. The Percentage of Subjects with Radiprodil Cmax and AUC24 under the NOAEL
from the Rat Juvenile Toxicology Study and Radiprodil Cave above the RO Target Following
Simulations of Radiprodil 0.5 mg/kg Q12 hour under Fasted/Fed Conditions with the 30%

Formulation
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Table 9. The Percentage of Subjects with Radiprodil Cmax and AUC24 under the NOAEL
from the Rat Juvenile Toxicology study and Radiprodil Cavg above the RO Target Following
Simulations of Radiprodil 0.75 mg/kg Q12 hour under Fasted/Fed Conditions with the 30%

Formulation
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Table 10. The Percentage of Subjects with Radiprodil Cmax and AUC24 under the NOAEL
from the Rat Juvenile Toxicology study and Radiprodil Cavg above the RO Target Following
Simulations of Radiprodil 0.75 mg/kg Q12 hour under Fasted/Fed Conditions with the 30%

Formulation

98



WO 2025/137652 PCT/US2024/061589

FEC RO S N 2 3 v, 13 80 87 v, Aduits
Fasted Fed S Fed Fosted Fed Fastad Fest

CUSSOM EN=3BEE (NSOl OfeSE R QieSRl (NSRR (eSH

Yeu a0 (10 38

Ne {00

[000408] Overall, systemic exposures were predicted to be higher when radiprodil (30%
formulation) was given under fed versus fasted conditions. Radiprodil systemic exposures
were also predicted to progressively increase when going from the younger to the older age
groups. Under fed conditions, predicted median radiprodil Cavg, Cmax, and AUC24 exposures
at the 0.5 mg/kg dose regimen ranged from 140 to 240 ng/mL, 190 to 290 ng/mL, and 3200
to 5400 ng*h/ml, respectively, over the four age groups. At the 0.75 mg/kg dose regimen
under fed conditions median Cavg, Cmax, and AUCa4 exposures ranged from 210 to 350
ng/mL, 290 to 430 ng/mL, and 4800 to 8100 ng/m1*h, respectively, over the four age groups.
At the 1 mg/kg dose regimen under fed conditions median Cavg, Cmax, and AUC24 exposures
ranged from 280 to 470 ng/mL, 380 to 580 ng/mL, and 6300 to 11000 ng/m1*h, respectively,
over the four age groups.

[000409] The highest predicted Cmax and AUC24 values (97.5 percentile) were 620
ng/mL and 12000 ng/mL*h at the 0.75 mg/kg for the adult (>18 years) age group.

[000410] The results demonstrated that under fed conditions with the 30% formulation
radiprodil exposures were maintained above a Cavg of 100 ng/mL for the 0.75 mg/kg and 1
mg/kg Q12 hour dosing regimens for all age groups (Table 8 and Table 9). At the 0.5 mg/kg
Q12 hour dosing regimen, radiprodil fell below the 100 ng/mL Cayg in only 5% of subjects
(Table 7). These results support that the three dosing regimens, when given under fed
conditions, are expected to reach the pre-defined target threshold, as defined in the phase 1B
and phase 3 study, and support the potential to obtain antiseizure efficacy of radiprodil in all
age groups.

[000411] Predicted Cmax exposures for all three dosing regimens (0.5 mg/kg, 0.75
mg/kg, 1 mg/kg) administered under fed conditions were below the Cmax (1404 ng/mL) at the
NOAEL in the juvenile rat toxicology study. The predicted AUC24 values for the 0.5 mg/kg
Q12 hour regimen under fed conditions were under the threshold of 9555 ng/mL*h. The
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AUC»4 values for the 0.75 mg/kg Q12 hour regimen were predicted to be above the 9555
ng/mL*h threshold in only 10.8% of subjects in the 13-17 years of age range and 19.8% of
adult subjects, while the AUC»4results at the 1 mg/kg exceed the threshold of 9555 ng/mL*h
in the majority of adult subjects.

[000412] Therefore, a dose of 1 mg/kg BID will not be utilized as part of the dose
escalation scheme in the Phase 3 study and the 0.75 mg/kg represents the proposed top dose.
[000413] In summary, the population PK model was able to well describe the PK of
radiprodil in adult and pediatric subjects for all age ranges planned to be studied in GRIN-
related NDD. A target dose of 0.75 mg/kg Q12 hours when administered as the 30%
formulation in the fed state is expected to achieve the exposures relevant for the targeted
NR2B receptor occupancy (at least 75%). In the ongoing Phase 1B study, 7 out of 9 subjects
treated with 0.783 mg/kg bid (age 1-12y), showed a predicted RO in the range of 65-85%.
[000414] Table 11 shows a comparison of pharmacokinetic parameters of Radiprodil
between 45 mg Radiprodil (30% Formulation) fed and fasted (pharmacokinetic analysis set)

from Phase 1 study of normal healthy human subjects.

Table 11. Comparison of Pharmacokinetic Parameters of Radiprodil between 45 mg
Radiprodil (30% Formulation) Fed and Fasted (Pharmacokinetic Analysis Set) from Phase 1

study of normal healthy human subjects
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Example 8. A clinical study of radiprodil in the treatment of drug-resistant seizures

and behavioral symptoms.
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[000415] Investigational Product (IP): Radiprodil. This example describes an open-
label, multicenter, phase 1B/2A study in participants with TSC or FCD Type II.

Objectives and Endpoints

[000416] The primary objectives of this study are to determine the safety and
tolerability of multiple individually titrated doses of radiprodil in TSC and FCD Type II
patients and to determine the pharmacokinetics (PK) and plasma exposure of radiprodil.
Endpoints of these primary objectives include: adverse events (AEs), serious adverse events
(SAEs), and adverse drug reactions (ADRs) (frequency, type, severity, and duration) over the
course of treatment (Part A and Part B); changes in vital signs; physical examination
findings; 12-lead electrocardiogram (ECG) findings; clinically significant changes in
laboratory parameters; occurrence of suicidal ideation or behavior; and plasma concentrations
of radiprodil at predefined timepoints.

[000417] Additional objectives of this study are to evaluate initial signs of efficacy on
frequency and severity of epileptic seizures in those participants with seizures and to evaluate
initial signs of efficacy of radiprodil on additional central nervous system (CNS) features
including behavior and quality of life. Endpoints of these additional objectives include:
change from Baseline to end of the Maintenance Period (Day 84) in seizure frequency from
daily seizure electronic diary (eDiary); change from Baseline to end of Part B in seizure
frequency from daily seizure eDiary; percent change from Baseline to end of treatment (Part
A and Part B) in video electroencephalogram (V-EEG) seizure burden (e.g., seizure type,
severity, and frequency recorded during V-EEGs); number of seizure free days and longest
period with no seizures from Baseline to end of treatment; and change from Baseline to end
of treatment (Part A and Part B) in behavioral features as measured by the aberrant behavior
checklist-community (ABC-C), as well as other disorder features as measured by quality of
life (Pediatric Quality of Life Inventory [PedsQL]), Caregiver Burden Inventory (CBI), and
global impression (Caregiver Global Impression of Change [CaGI-C]), and Clinical Global
Impression of Change [CGI-C] scales).

Study Design

[000418] The study will consist of 2 parts; a dose escalation/maintenance part (Part A)
to determine the safety, tolerability, and PK of multiple individually titrated doses of
radiprodil, and a long-term follow-up period (Part B) to assess the treatment effect on

seizures and behavioral symptoms. A safe and well tolerated dose after approximately 16
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weeks of continuous treatment during Part A will be established, and initial signs of efficacy
and changes in quality of life will be evaluated. The study will further evaluate the long-term
safety and tolerability of radiprodil and assess the maintenance of the treatment effect during
Part B.
Part A

[000419] Approximately 30 participants will be enrolled using a 2:1 ratio (20 with
TSC;10 with FCD Type II). The study will consist of the following periods:

e Screening Period: up to 6 weeks but not less than 4 weeks;

o Titration Period: estimated to be 4 weeks but the final duration will be determined by

PK assessments;;

e Maintenance Period: up to 12 weeks; and

o Safety Follow-Up Period: 2 weeks after last dose.
[000420] After signing the informed consent form (ICF) (consent by the caregivers and
assent by the participants, as applicable and according to local regulatory requirements) at the
Screening Visit, participants will enter the 4-week Titration Period. Identification of
prevalent observable motor seizures will be determined for each participant with seizures.
Caregivers will also record other, non-motor seizure types and possible seizure-related
phenomena in the eDiary. Participants meeting all eligibility criteria on Day O (Baseline) will
enter the Titration Period and be admitted to the site for Titration Visit 1 (T1). Participants
will visit the site for a minimum of 1 day, with the potential for overnight stays of
approximately 3 days (Visit T1 1 day); hospitalization could be extended at the
Investigator’s discretion in consultation with the medical monitor. Administration of the IP,
radiprodil, orally or enterally bid, will start on Visit T1.
[000421] Participants will visit the site for each of the subsequent titration visits. An
overnight stay (or hotel stay) before and after a site-based titration day is allowed as deemed
necessary based on practical considerations and taking into account participant and caregiver
preference. Participants will continue to receive radiprodil at home. During the Titration
Period, participants will take their assigned dose for 7 to 14 days until a dose escalation may
be performed at the next visit (Visits T2, T3, T4, and subsequent visits if applicable [T]),
again subject to logistical/travel considerations.
[000422] During the Titration Period, adaptive criteria based on PBPK modelling will
be used to determine the individual dose escalation. Dose escalation will be based on the

safety/tolerability profile observed in each individual participant and their radiprodil plasma

102



WO 2025/137652 PCT/US2024/061589

concentration as measured at the current dose level. Once an appropriate dose level has been
identified and it was tolerated by the participant, and the participant has completed the
Titration Period with approval of the SRC, they will continue to take this dose throughout the
Maintenance Period. However, should tolerability issues emerge, the dose level may be
reduced to improve tolerability and (if appropriate) returned to the established dose when
tolerability improves again. Such adjustments are at the discretion of the Investigator but
should be promptly recorded in the eDiary/eCRF to ensure appropriate IP supply
management.

[000423] Maintenance Visit 1 (MV1, Day 0) will be scheduled 7 days (£2 days) after
the last visit of the Titration Period.

[000424] During the Maintenance Period, participants will visit the site monthly. An on-
site visit will also occur 2 weeks after MV1 (Maintenance day 14 [D14]). Participants will
receive telephone calls from the site 2 weeks after each on-site visit to assess compliance
with IP administration, any adverse events (AEs), and changes to concomitant medications.
The assessments scheduled for the MV4 (D42) visit will also be performed at the site for
participants who terminate the study early.

[000425] During the Titration and Maintenance Periods, participants or their caregivers
will record the volume of IP administered on each treatment day in the eDiary. Participants or
their caregivers will also enter the number and type of seizures on a daily basis, including
other, nonmotor seizure types and possible seizure-related phenomena. At the Screening
Visit, participants or their caregivers will be trained to identify, count, and report the
participant’s seizures and on the use of the eDiary. Seizures confirmed by EEG or V-EEG
recording by the investigator will be determined for each participant and analyzed as a
secondary outcome. The number, type, and severity of behavioral symptoms will be assessed
using the ABC-C; other disorder features will be assessed by PedsQL, CBI, and CGI-C and
participants or their caregivers will assess seizures, and overall condition using the CaGI-C.
[000426] Blood samples for PK will be obtained at Visits T1 (pre-dose and 1, 2, 4, 6, 8,
10, and 12 hours after the first dose, with the 12-hour sample taken immediately before the
administration of the second dose), T2, T3, T4, and TN (predose and 1, 2, and 5 hours after
the first dose), MV1 (D0), MV3 (D28), MV5 (D56) (predose), and MV7 (D84)/early
termination (predose and 1, 2, and 5 hours after the first dose). The timepoints and frequency
of sampling may be adjusted based on the SRC evaluation on the minimum data needed to

protect participant safety and comfort and to fulfill the study objectives. The days on which
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participants will visit the site, participants will take their doses at the site in conjunction with
the PK sampling schedule.

[000427] The radiprodil plasma concentrations measured at the visits during the
Titration Period will be considered for dose escalations. After administration of the first
radiprodil dose in all participants, a rapid assay of the PK levels will allow the verification of
exposure to radiprodil against the projected levels. If necessary, dosing adjustments by the
SRC may be made (using the Simcyp software) if the measured exposure parameters (Cmax
and AUC) indicate that the measured exposure exceeds 80% (£5%) NR2B RO. The exact
timing and frequency of PK sampling may also be adjusted by the SRC based on emerging
PK data from the first participants.

[000428] The starting dose for each participant enrolled in the study is set at 0.05 mg/kg
and is expected to have a theoretical NR2B occupancy of approximately 25%. The required
dose increments will be determined based on individual PK plasma levels (both AUC and
Cmax) collected at each visit during the Titration Period.

[000429] Based on the dedicated PBPK model, the increment will be a dose expected to
give no more than a 2.5-fold higher plasma concentration. The decision to move on to the
next dose level will be decided by the SRC, based on the observed PK data and the absence
of clinically relevant safety and tolerability events, as determined by the escalation/stopping
criteria described further below.

[000430] The highest dose to be given to each of the participants will be capped at
radiprodil concentrations expected to achieve an approximately 80% (+5%) NR2B
occupancy.

[000431] At the Screening Visit, each site will be required to complete a seizure
identification form (SIF) for each participant to ensure that seizures are classified accurately.
If a new seizure type occurs during the study that was not previously approved, a past seizure
type (from >1 year prior to screening) reoccurred, or a seizure type was inadvertently
omitted, the site will be required to complete a new SIF.

[000432] For V-EEG evaluation, PK sampling, and safety evaluations at Visits T1 and
MV7 (D84), an overnight stay at the site or in suitable accommodation close to the site will
be required for all participants. At Visits T2, T3, T4, and MV 1 (DO0), overnight stays will be
permitted for site-based visits in accordance with the investigator’s evaluation of participant
safety and the convenience of the participant and their caregivers.

[000433] It is anticipated that 3 dose escalations beyond the starting dose of 0.05 mg/kg

will occur for each participant during the Titration Period but may be more based on SRC
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recommendation as determined by the individual radiprodil plasma concentration, safety, and
tolerability. If a participant does not tolerate the IP dose after an escalation, reductions are
allowed. Re-escalation may be permitted once the AE has been remitted. Subsequent re-
escalation is permitted at a later Titration Visit, if clinically indicated (additional Titration
Visits may occur to accommodate such circumstances). All dose changes by the Investigator
should be communicated and discussed with the medical monitor, if possible.
[000434] The SRC (the PK subject matter expert, and the sponsor’s physician/medical
monitor in consultation with the Principal Investigator or Sub-investigator) will meet prior to
each dose escalation to discuss the PK data and clinical findings and to evaluate the
appropriateness of the dosing schedule for each participant. The SRC will also meet after the
last titration visit to evaluate the dose prior to entering the maintenance phase. Confirmation
by the SRC will not be required prior to a re-escalation to a previously administered higher
dose.
[000435] Safety and tolerability of radiprodil will be assessed by evaluating AEs and
clinically significant findings in vital signs, physical examinations, 12-lead
electrocardiograms (ECGs), laboratory parameters, suicidal ideation or behavior, seizure
frequency, and severity. All AEs observed by the study personnel or reported by the
participant during the study (from the time of the signing of the informed consent, and assent
if applicable, through the End-of-Study/Early Termination Visit) will be documented.
[000436] Plasma concentrations of radiprodil obtained at different doses and its major
metabolites obtained during the Maintenance Period.
[000437] Efficacy will be assessed by analyzing the change from Baseline to end of
treatment in motor seizure frequency from both daily seizure eDiary and V-EEG seizure
burden (e.g., seizure type, severity, and frequency recorded during EEGs at Visits T1 and
MV7 [D84]), the number of seizure-free days, and the longest period with no seizures.
Furthermore, the changes from Baseline to end of treatment in behavioral and motor features
as measured by ABC-C will be analyzed.
[000438] Overall clinical status and quality of life will be evaluated using CBI, CGI-C,
CaGI-C (focusing on seizures, behavioral symptoms, and overall condition), and Peds-QL at
all appropriate visits.
[000439] Dosing across the study will be suspended and an urgent SRC review will also
occur within 24 hours if either of the following study stopping criteria are met:

o Any SAESs considered at least possibly related to the IP (as judged by investigator) in

2 or more participants, where those SAEs occur in the same body system; or

105



WO 2025/137652

PCT/US2024/061589

e Any severe nonserious adverse reaction (i.e., severe nonserious AEs considered at

least possibly related to the IP as judged by investigator) in 3 or more participants,

where those severe AEs occur in the same body system and lead to the

discontinuation of IP of the affected participant.

[000440]

At this urgent review, the SRC will confirm whether the above criteria have

been met and, if so, whether cessation of dosing of all participants within the study should be

temporary or permanent.

Thereafter, the Data Safety Monitoring Board (DSMB) (which will include

[000441]

independent external members) will need to approve any subsequent resumption of dosing

and whether any amendments to the study are needed to support this. The DSMB will, in any

case, meet regularly to review the data with a focus on safety and tolerability, to assess the

risk benefit profile or as required to consider other emerging safety issues, and to determine

whether continuation of the study is appropriate.

[000442]

All participants will be encouraged to remain on their stable standard of care

(SOC) for the duration of the study. However, adjustments to SOC are permitted as

determined by the investigator and must be captured within the electronic case report form

(eCRF).
[000443]

If a participant discontinues prematurely (i.e., before the last visit of the

Maintenance Period, MV7, D84), the IP will be tapered off, and an Early Termination Visit

will be conducted as soon as possible after the last full dose with the procedures scheduled

for MV7 (D84) and the Safety Follow-up Visit if possible.

[000444]

Participants can be rescreened only once in exceptional cases at the discretion

of the Investigator and with approval from the medical monitor.

The dosing schedule is detailed in Table 12.

[000445]

Table 12. Dosing schedule of participants

Proceeds | Proceeds | Proceeds | Proceeds | Proceeds
Study
Schedule at at at at at
Day
Dose 1 Dose 2 Dose 3 Dose 4 Dose N
T1 tl 0.05 0.05 0.05 0.05 0.05
T1+7
Titration | T2 o) 0.05 Dose 2 Dose 2 Dose 2 Dose 2
+
T3 T2 +7 - Dose 2 Dose 3 Dose 3 Dose 3
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7
T3+7
T4 - - Dose 3 Dose 4 X

+7)
MV1 | DO£2 0.05 Dose 2 Dose 3 Dose 4 Dose N
MV2 | D14+2 0.05 Dose 2 Dose 3 Dose 4 Dose N
MV3 | D28+2 0.05 Dose 2 Dose 3 Dose 4 Dose N
MV4 | D42+2 0.05 Dose 2 Dose 3 Dose 4 Dose N
MVS | D56+2 0.05 Dose 2 Dose 3 Dose 4 Dose N
MV6 | D70+2 0.05 Dose 2 Dose 3 Dose 4 Dose N
MV7 | D84+2 0.05 Dose 2 Dose 3 Dose 4 Dose N

Abbreviations: D = Maintenance Period study day; MV = Maintenance Period visit, PK = pharmacokinetics; t =

Titration Period study day; T = Titration Period; End-of-Titration Visit = M1.

Part B
[000446] During the Treatment Period of Part B, participants will continue to receive
their previously established dose of radiprodil.
[000447] The Baseline Visit of Part B should be scheduled on the same day as the last
visit of Part A. If deemed eligible at the Baseline Visit (Day 1 of Part B), participants will
directly roll over from Part A and then continue to receive their established dose of radiprodil
at home during the Long-term Treatment Period of Part B. The safety, tolerability, efficacy,
and PK evaluations performed at the last visit of Part A will be carried forward and used as
baseline evaluations for Part B if the data were collected within 7 days prior to Day 1 of Part
B.
[000448] Administration of the IP will be stopped in any individual participant who
develops a medical condition (or laboratory abnormality or ECG change) that, in the opinion
of the Investigator or sponsor, compromises the participant’s ability to participate or
compromises the participant’s safety. This may include occurrence of any SAE considered at
least possibly related to the IP.
[000449] If a participant is not allowed to restart the IP, radiprodil will be tapered off,
and the participant will be encouraged to attend an Early Termination visit as soon as
possible after the last full dose.
[000450] Participants will visit the site every 3 months, undergoing assessments with
the option for an overnight stay, dependent upon geography and convenience. These visits
could be conducted remotely (e.g., as telemedicine visits) in exceptional circumstances with

approval of the medical monitor.
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[000451] Electrocardiogram assessments will be conducted every 3 months.
Multichannel 8- to 24-hour V-EEG will be performed every 6 months. The V-EEG results
will be reviewed by the investigator and an independent expert EEG reviewer. For visits
including V-EEG evaluation, an overnight stay at the site or in suitable accommodation close
to the site will be permitted in accordance with the Investigator’s evaluation of participant
safety and the convenience of the participant and their caregivers.

[000452] During Part B, if the Principal Investigator believes that it is in the best
interest of the participant to change the dose (e.g., tolerability issues), this change should be
first discussed with the medical monitor and sponsor. However, frequent adjustments are
discouraged and should be discussed with the sponsor’s physician/medical monitor. Dose
adjustments should be promptly recorded in the eDiary and eCRF to ensure appropriate IP
supply management.

[000453] During the Treatment Period of Part B, the volume of IP taken every day will
continue to be recorded. Participants or their caregivers will also continue to record the
number and type of seizures on a daily basis. The number, type, and severity of behavioral
symptoms and other disorder features will be assessed using the ABC-C, CBI, CGI-C, CGI-
S, and CaGI-C, as well as quality of life as measured by PedsQL.

[000454] Predose blood samples for trough PK analyses will be obtained every 3
months.

[000455] Telephone calls will be conducted by the sites every month, except on months
with scheduled on-site visits (every 3 months), to assess participants or their caregivers’
eDiary entries (seizure data, daily IP administration volume, participant’s usual or prescribed
regimen and frequency of rescue therapy for seizures, and data reported by the caregivers
based on the integrated scales), any AEs, and changes to concomitant medications.

[000456] Unscheduled visits could be conducted as needed with the option to use
telemedicine visit technology. The tests and assessments to be performed during an
unscheduled visit will be the same as for the regular 3-monthly visits, except that V-EEG,
ECG, and completion of the scales are optional.

[000457] Participation in Part B of the study will continue for 1 year but may be
extended based on a favorable benefit/risk profile. At the end of the study, participants will
taper off the IP and attend an End-of-Study Visit approximately 14 days after the last dose.
[000458] Each participant may be withdrawn from the study for reasons that may
include (but are not limited to) unacceptable safety concerns/tolerability issues, apparent lack

or loss of efficacy, participant/caregiver choice, or sponsor decision. Under these

108



WO 2025/137652 PCT/US2024/061589

circumstances and following consultation with the study medical monitor, radiprodil
treatment will be tapered off over a suitable period. Any participant who discontinues the
study before the study is ended will be encouraged to attend an Early Termination Visit as
soon as possible after the last full dose with the same assessments as scheduled for the End of
Study Visit. The reason for participant discontinuation or withdrawal from the study will be
recorded in the appropriate eCRF.

[000459] The long-term safety and tolerability of radiprodil will be assessed by
evaluating AEs, SAEs, and ADRs (frequency, type, severity, and duration), together with
changes in vital signs, physical examination findings, 12-lead ECG findings, clinically
significant changes in laboratory parameters, suicidal ideation or behavior for participants >6
years of age, seizure frequency, or severity. All AEs observed by the study personnel or
reported by the participant or caregivers during the study (from the time of the signing of the
informed consent, and assent if applicable, through the End-of-Study/Early Termination
Visit) will be documented.

[000460] The maintenance of the treatment effect will be assessed by analyzing the
change in seizure frequency and severity (if applicable), including seizure-free days and
longest period with no seizures. Overall clinical status and quality of life will be evaluated
using CBI, CGI-C, CaGI-C (focusing on seizures, behavioral symptoms, and overall
condition), and Peds-QL at all appropriate visits.

[000461] Trough plasma concentrations of radiprodil and its major metabolites will also

be analyzed at selected timepoints.

Tapering Recommendation

[000462] If a participant is stopping the IP for any reason, they should undergo a
tapering regimen reflecting the following recommended schedule, namely — the dose of
radiprodil should be reduced by 25% of the full dose for each of three 5-day steps, i.e., to
75%, 50%, and then 25% before stopping entirely. However, this schedule may be modified
at the discretion of the Investigator to suit the clinical circumstances, e.g., if a participant is

already taking a low dose.

Preclinical Efficacy and NR2B Receptor Occupancy
[000463] In vivo preclinical data have indicated that radiprodil anticonvulsant effects
correlate with plasma concentration and NR2B RO. Therefore, this relationship will guide the

definition of the expected therapeutic range.
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[000464] Radiprodil anticonvulsant efficacy was specifically tested in rats at different
time points during postnatal development, using pentylenetetrazole (PTZ) as a convulsant, to
induce generalized clonic-tonic seizures. The activity of radiprodil in this juvenile PTZ rat
model was tested up to 30 mg/kg, showing efficacy at a dose of 1 mg/kg. The calculated free
plasma fraction of an orally administered 1 mg/kg dose is expected to give around 60%
occupancy of the NR2B receptor, based on an ex-vivo occupancy study in rodents and
assuming a 1:1 brain to plasma ratio, see below for further details. At a dose of 10 mg/kg,
roughly corresponding to 90% NR2B occupancy, radiprodil completely blocked the tonic
phases of PTZ-induced convulsions in postnatal day 12 and postnatal day 18 rats. The
anticonvulsant efficacy of radiprodil was also assessed in an audiogenic seizure model
(generalized seizures) in adult mice, showing anticonvulsant activity in the same range of
doses/exposures.

[000465] Although the in vivo efficacy models used so far to evaluate the anticonvulsant
effects of radiprodil are not specific TCS- and FCD-related disorders, the data suggest that

such effects correlate with NR2B occupancy.

Starting Dose

[000466] The starting dose for each participant enrolled in the study will be set at 0.05
mg/kg bid. This dose is expected to have a theoretical NR2B occupancy of approximately
25% and is felt to be an appropriate starting dose because of the following reasons:

e The associated exposure level is more than 20-fold lower (in terms of total Cmax and
AUC) than the NOAEL exposure in the completed juvenile rat toxicology study (100
mg/kg/day);

e It has already been administered to 3 infants for treatment of resistant infantile
spasms, in whom radiprodil treatment for up to 34 days was found to be safe and well
tolerated (Auvin, 2020). In this previous study in infants, 2 participants received doses
up to 0.2 mg/kg bid, and plasma exposure both in terms of Cmax (up to 208 ng/mL),
and AUCO-t (up to 1036 ng x h/mL) increased in a linear fashion as expected, based
on the PBPK modeling; or

o [t is well below the exposure levels associated with the safe and well tolerated single
and multiple doses in adult healthy volunteers. In patients with neuropathic pain, a
total daily dose of 135 mg (45 mg tid) up to 14 weeks has been previously
administered. The plasma exposures corresponded to a Cmax of 482 £ 129 ng/mL and

an AUCo.24n of 6875 ng x h/mL. 7.3.1.7.
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Dose Escalation

[000467] During the Titration Period, adaptive criteria based on PBPK modelling will
be used to determine the individual dose escalation. Individualized predictions including
mean and 5th and 95th percentiles will be performed for the first day(s) of low dose therapy,
and measured concentration-time data will be superimposed. A decision tree will then be
followed regarding the dose escalation strategy based on observed plasma concentrations in
relation to predicted values and dose changes necessary to give the required RO; each dose
increase will be contingent on review of the measured concentration-time data for the
previous dose. Approximately 3 dose escalations beyond the starting dose level of 0.05
mg/kg are expected to be made during the Titration Period. Dose escalation will be based on
the safety/tolerability profile observed in each individual participant, and their radiprodil
plasma concentration as measured at the current dose level.

[000468] At the second and subsequent Titration Visits, the SRC will meet prior to dose
escalation to decide whether to proceed to the next dose level and (if so) the increment to be
adopted, based on the following criteria:

o The previous dose was sufficiently well tolerated to suggest that the next planned
dose has a reasonable likelihood of being acceptably tolerable (i.e., if an AE that is
likely to be closely correlated to dose level occurred with moderate or severe intensity
at the previous dose, then any further escalation should be minimal, or should not
occur);

o The next dose will be expected to give no more than a 2.5-fold higher plasma
concentration according to the PBPK model,

o The next dose is predicted not to exceed the exposure anticipated to produce an
approximately 80% (£5%) NR2B receptor occupancy;

o The next dose is predicted to be below the plasma exposure at the NOAEL plasma
concentration observed in the 4-week juvenile rat study (i.e., @ Cmax of 1404 ng/mL
and AUCo.24n of 9,555 ng x h/mL); and

o The next dose will not exceed: 2 mg/kg bid (4 mg/kg daily) for participants <33 kg
(participants weighing >33 kg will be restricted to the 135 mg/day limit).

[000469] Those subjects who according to the PBPK model are in the lower end of
radiprodil absorption, can be administered a dose that exceeds the total daily dose limit of 4
mg/kg. The recommended dose has to be below the projected exposure of the described PK

study limit, and approved by the SRC.
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[000470] Based on these criteria, the top exposure limit is currently perceived to be
close to the highest acceptable benefit-risk ratio.

[000471] If a participant does not tolerate the IP after a dose escalation, a dose reduction
is allowed. All dose changes by the investigator during the Titration Period should be
communicated and discussed with the medical monitor first, provided that the safety of the
participant allows. If tolerability improves sufficiently to permit consideration of a return to
the previous higher dose level, this can be implemented at the discretion of the investigator,
again following discussion with the medical monitor. In general, however, if participant
safety permits, any other deviations from the planned dosing schedule should be approved by
the SRC before implementation. It is to be noted that such additional titration steps may

extend the duration of the participant’s Titration Period and overall study participation.

Inclusion Criteria
[000472] A participant will be eligible for study participation if they meet all of the
following criteria:

e Age range: — population > 6 months up to 18 years at Part A baseline;

o Failed to respond to at least 2 anti-seizure medications (ASMs) at appropriate dosages
and duration;

o Disease specific criteria: a. diagnosis of FCD Type II based on clinical symptoms and
confirmed by a positive magnetic resonance imaging (MRI) b. diagnosis of TSC by
either clinical or genetic diagnostic criteria (Northrup, 2021) as documented in the
participant’s medical record,

o Participant on average has had at least 8 countable/witnessed primary seizures during
a 4 week baseline period with at least 1 seizure occurring in at least 3 of the 4 weeks
of baseline;

o All medical interventions for epilepsy / behavior (including ketogenic diet and any
neurostimulation devices) should be stable for 28 days prior to screening with no
more than 6 days per month use of rescue medication. Participants must remain stable
regimen throughout the treatment period,

e Participant’s or their caregivers have signed informed consent and participant has
signed assent (if applicable);

e Participant’s or their caregivers are willing and able to complete entries in the eDiary

on a daily basis;
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Participant has had a magnetic resonance imaging (MRI) scan within 12 weeks of
Screening or during the Screening Period; and
Participant is 1 of the following:

o Not of childbearing potential (premenarchal or male/not in possession of a
uterus);

o If of childbearing potential, is nonpregnant (negative serum pregnancy test
results at Screening and negative urine pregnancy test results at baseline),
nonlactating, and practicing 1 of the following medically acceptable methods
of birth control:

»  Abstinence as a lifestyle choice;

* Hormonal methods such as oral, implantable, injectable, or transdermal
contraceptives for a minimum of 1 full cycle (based on the
participant’s usual menstrual cycle period) before IP administration; or

* Intrauterine device; or

o Ifmale, is willing to use a highly effective method of contraception

throughout the study period.

Exclusion Criteria

[000473] A participant will be excluded from the study if they meet any of the following

criteria:

Participant with any other clinically relevant medical, neurologic, or psychiatric
condition and/or behavioral disorder unrelated to TSC or FCD Type II that would
preclude or jeopardize participant’s safe participation or administration of study drug
or the conduct of the study according to the judgement of the investigator;
Participant with any clinically significant laboratory or ECG abnormalities that
according to the Investigator in consultation with the Sponsor would jeopardize the
safety of the participant, limit participation, or compromise the interpretation of the
safety data from the participant;

Participant has severe hepatic dysfunction (Child-Pugh grade C);

Participant has a history of brain surgery for epilepsy or any other reason;
Participant with any contraindications to radiprodil or with known hypersensitivity to

the active substance or the excipients or other chemically closely related substances;
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o Participant receiving treatment with contraindicated concomitant drugs such as
agonists or antagonists of the glutamate receptor, including but not limited to
felbamate, memantine, and perampanel; or

e Participant has received an investigational treatment within 3 months or 5 half-lives,

whichever is longer.

Premature Participant Withdrawal

[000474] All participants will be advised that they are free to withdraw from
participation in this study at any time, for any reason, and without prejudice. The investigator
should make every reasonable attempt to keep participants in the study. However,
participants must be withdrawn from the study if they withdraw consent to participate.
Investigators must attempt to contact participants who fail to attend scheduled visits by
telephone or other means to exclude the possibility of an AE being the cause of withdrawal.
Should this be the cause, the AE must be documented and reported.

[000475] The sponsor reserves the right to request the withdrawal of a participant due to
protocol deviations or other reasons.

[000476] The investigator also has the right to withdraw participants from the study at
any time for lack of therapeutic effect that is intolerable or otherwise unacceptable to the
participant, for intolerable or unacceptable AEs, intercurrent illness, noncompliance with
study procedures, administrative reasons, or in the investigator’s opinion, to protect the
participant’s best interest.

[000477] If a participant is withdrawn before completing the study, the reason for
withdrawal and the date of discontinuation will be recorded on the appropriate page of the
eCRF. Whenever possible and reasonable, the evaluations that were to be conducted at Visit
M20 and the Safety Follow-up Visit should be performed at the time of premature

discontinuation.

Discontinuation of Study Intervention

[000478] Discontinuation from the IP does not mean discontinuation from the study,
and remaining study procedures should be completed as indicated by the study protocol. If a
clinically significant finding is identified (including, but not limited to, changes from
Baseline) after enrollment, the investigator or qualified designee will determine if any change
in participant management is needed. Any new clinically relevant finding will be reported as

an AE.
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[000479] Administration of the IP will be stopped if the participant develops a medical
condition (or laboratory abnormality or ECG change) that, in the opinion of the investigator,
compromises the participant’s ability to participate or compromises the participant’s safety.
This will include occurrence of any SAE considered at least possibly related to study
treatment.

[000480] If any of the above circumstances occur, the participant should be followed
until the condition has resolved, as agreed by the investigator and the sponsor’s
physician/medical monitor. If a participant discontinues the IP, restarting may be allowed, but
only after review and approval by the SRC. The data to be collected at the time of study
intervention discontinuation will include the following: A PK sample (ideally at trough) and

safety laboratory panels.

Participant Discontinuation/Withdrawal from the Study
[000481] Participants are free to withdraw from participation in the study at any time
upon request. Any participant whose dosing is permanently discontinued will taper off the IP
and will be encouraged to complete the study or have at least the assessments scheduled for
Visit 7 (md84) of the Maintenance Period and the Safety Follow-up Visit if possible.
[000482] Dosing across the study will be suspended if any of the general stopping
criteria described herein. This decision will be made by the SRC and fully documented.
Dosing may only be resumed with the agreement of the DSMB.
[000483] Additionally, an investigator may discontinue or withdraw a participant from
the study for the following reasons:
e Decision by the investigator;
e Decision by the sponsor;
e Decision by regulatory authority;
e Caregiver/participant request;
¢ Change in compliance with any inclusion/exclusion criterion that is clinically relevant
and affects the participant safety, as determined by the investigator, or the integrity of
the study data;
e Protocol deviation that is considered to potentially compromise the safety of the
participant or the integrity of the study data;
¢ Unacceptable noncompliance with any relevant study interventions or assessments;
e Any clinically relevant sign or symptom that in the opinion of the investigator

warrants participant removal from study intervention;
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o Disease progression that compromises the ability of the participant to safely continue
in the study, with particular reference to any unexpected worsening of seizures or
behavioral symptoms assessed as related to the IP; or

e Pregnancy.

[000484] Participants who are withdrawn for non-IP related reasons (including
coronavirus disease 2019 infection or restrictions) may be replaced following discussion
between the investigator and the sponsor and a decision by the SRC. Participants withdrawn
as aresult of AEs thought to be related to the IP, as determined by the investigator, may also
be replaced if study stopping rules have not been triggered. The decision regarding the
replacement of participants will be made by the SRC and fully documented. The reason for
participant discontinuation or withdrawal from the study will be recorded on the appropriate
eCRF.

[000485] Participants whose caregivers sign an ICF but do not receive the IP may be
replaced. Participants whose caregivers sign the ICF, receive the IP, and subsequently
withdraw or are withdrawn or discontinued from the study, may be replaced, depending upon
whether they have provided sufficient data to support the objectives of the study — which will
be determined by the SRC.

[000486] A participant will be considered lost to follow-up if they fail to return for
scheduled visits and is unable to be contacted by the study site staff. The following actions
must be taken if a participant fails to return to the clinic for a required study visit:

o The site will attempt to contact the participant and reschedule the missed visit and
counsel the caregivers on the importance of maintaining the assigned visit schedule
and ascertain if the participant wishes to and/or should continue in the study;

e Before a participant is deemed lost to follow-up, the investigator or designee will
make every effort to regain contact with the caregivers (where possible, 3 telephone
calls and, if necessary, a certified letter to the participant’s caregivers’ last known
mailing address or local equivalent methods). These contact attempts should be
documented in the participant’s medical record or study file; and

e Should the participant’s caregivers continue to be unreachable, they will be

considered to have withdrawn from the study with a primary reason of lost to follow-

up.

Participant Replacement Criteria
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[000487] Participants who are withdrawn from the study may be replaced in accordance
with the criteria described herein. If a substantial number of participants are withdrawn from
the study, the sponsor will evaluate the need for developing replacement criteria. Enrolled
participants withdrawn from the study may not reenter. The participant number for a

withdrawn participant will not be reassigned to another participant.

Study Stopping Criteria
[000488] An urgent SRC review will also occur within 24 hours if either of the
following study stopping criteria are met:
e Any SAEs considered at least possibly related to the IP (as judged by investigator) in
2 or more participants, where those SAEs occur in the same body system; or
e Any severe nonserious adverse reaction (i.e., severe nonserious AEs considered at
least possibly related to the IP as judged by investigator) in 3 or more participants,
where those severe AEs occur in the same body system and lead to the withdrawal of
the affected participant.
[000489] At this urgent review, the SRC will confirm whether the above criteria have
been met and, if so, whether cessation of dosing of all participants within the study should be
temporary or permanent.
[000490] Thereafter, the DSMB (which will include independent external members)
will need to approve any subsequent resumption of dosing and whether any amendments to
the study are needed to support this. The DSMB will meet regularly throughout the study to
review the data with a focus on safety and tolerability, to assess the risk benefit profile or as
required to consider other emerging safety issues, and to determine whether continuation of
the study is appropriate.
[000491] The decision of the DSMB on the need for cessation will take into account the
risk/benefit evaluation for each participant and the potential for harm from the sudden
withdrawal of a neuroactive medication in this population. Whatever the decision of the
DSMB, it will be submitted to the local health authority and ethics committee as soon as
possible within 7 days for their review.
[000492] Other stopping rules that will result in temporary hold or termination of the
study:
e The sponsor decides to terminate the study and no further dosing is scheduled; or

e A health authority or ethics committee requests a hold on dosing or study termination.
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Example 9. Results from a clinical study of radiprodil in the treatment of drug-
resistant seizures and behavioral symptoms
[000493] Results from an open-label, multicenter phase 1B study, as described in the
previous Example, are described below.
[000494] A behavioral cohort of patients from 6 months to 12 years of age with known
GoF variants confirmed via method described in Myers, et al., Hum Mol Genetics. 2023,
32:2857-2871, was enrolled. The patient had behavioral symptoms (CGI-S >4) but did not
have >1 weekly countable motor seizure (CMS) with >4 generalized or focal seizures during
the observation period. Motor seizures included drop seizures; generalized onset seizures
included tonic-clonic, tonic, bilateral clonic, atonic, myoclonic-atonic, and myoclonic-tonic-
clonic seizures; and focal seizures included seizures with bilateral hyperkinetic motor
features and clonic seizures.
[000495] Study Design: Radiprodil was initiated at 0.05 mg/kg twice daily (BID) and
incrementally increased based on the observed exposure determined by a dedicated
physiologically based pharmacokinetic model, predicted receptor occupancy, and safety, and
tolerability as assessed by the safety review committee (SRC), as shown in FIG. 13.

e Part A: <5-week screening period, an individualized dose escalation phase, and an

8-week maintenance period
e Part B: Assessment of the long-term safety of radiprodil.
e Radiprodil doses during the Maintenance Period ranged from 0.25 to 1.96 mg/kg
(median: 0.783 mg/kg) administered BID orally or by feeding tube.

e The range of the titration period was 5.1 to 21.6 weeks (median: 8.5 weeks)
[000496] Results: Baseline demographic and disease characteristics were generally
balanced between cohorts and representative of the target population. A predefined data cut

was performed when 12 patients completed Part A.

Table 13. Baseline demographic and disease characteristics

Baseline Characteristics (l?(fll:s:tl(zzg;)

Age, years, mean (SD) 7.1(3.8)
Sex, n (%)

Female 5(71.4)
GRIN Type, n (%)

GRINI GoF 3(42.9)

GRIN24 GoF 1(14.3)

GRIN2B GoF 3(42.9)
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Baseline 28-day CMS frequency, median (min, max) -
Clinical Global Impression-Severity, n (%)
Most extremely ill (7) 1(14.3)
Severely ill (6) 4(57.1)
Markedly ill (5) 2 (28.6)
Number of Concomitant ASMsb, mean (SD) 1.5(0.7)

ASM, antiseizure medication.

328-day seizure frequency is calculated as: (No. of seizures) / (No. of days seizures

were assessed) x 28 days.

®Antiseizure medications are defined as medications with World Health Organization
Anatomical Therapeutic Chemical Classification System level 2 of NO3.

[000497] Treatment emergent adverse event (TEAE): Radiprodil treatment appeared
to be generally well-tolerated. Pyrexia, diarrhoea, and respiratory tract infection were the
most common TEAEs. Three patients experienced SAEs, all unrelated to radiprodil

treatment. One each of adenovirus infection, bronchiolitis, and viral pneumonia.

Table 14. Treatment emergent adverse event (TEAE)

TEAEs, n (%)" Behavioral Cohort (n=7)
Any TEAE 6 (85.7)
Pyrexia 1(14.3)
Diarrhea 2 (28.6)
Respiratory tract infection 2 (28.6)
Abnormal behavior 2 (28.6)
Agitation 2 (28.6)
Cough 1(14.3)
Dystonia 1(14.3)
Fatigue 2 (28.6)
Gastroenteritis 1(14.3)

[000498] Global Impressions of Change: Baseline Clinical Global Impressions of
Change (CGI-C) scores are shown in FIG. 14.

[000499] Both clinicians and caregivers described clinical improvement in most patients
over the course of the study using the Clinical Global Impressions of Change (CGI-C) and
Caregiver Global Impressions of Change (CaGI-C), respectively (FIG. 15 and FIG. 16),
regardless of the occurrence of CMS.

[000500] Conclusions: Radiprodil appeared to be generally well-tolerated in patients
with GRIN-related neurodevelopmental disorder and GoF variants. Most common TEAEs
were associated with infection or underlying disease symptoms. Both clinicians and

caregivers described clinical improvement in most patients using the Clinical and Caregiver
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Global Impressions of Change Improvements. These results support advancing radiprodil into
the next phase of development as a potential treatment for GRIN-related neurodevelopmental

disorders.

Example 10. Preparation of Form A of Radiprodil.
[000501] An exemplary preparation and characterization of radiprodil Form A is
provided in US Publication No. 2012/0059034, which is incorporated herein by reference.

Example 11. Radiprodil drug granules.

[000502] The formulation for pediatric use was developed as multiple unit oral
dosage form. The approach was to develop a highly dispersible granule by wet granulation
process in a fluid bed granulator to be reconstituted prior to administration.

[000503] The manufacturing process for Radiprodil granules for oral suspension
described in Table 4 above consists of a granulation in a fluid bed granulator followed
by a filling of the final granules in bottle. The Radiprodil granules are manufactured in
accordance with current Good Manufacturing Practice (cGMP). The equipment described
may be replaced by any equipment of similar performance. A flow diagram of the
manufacturing process for Radiprodil granules for oral suspension is presented as FIG. 17.
[000504] Different granule prototypes were manufactured using different qualitative
compositions in terms of filler, surfactant, binder and disintegrant, always using suitable
excipients for pediatric formulation. During the formulation development, it has been
observed that all the granule prototypes produced via fluid bed granulation were
containing Form A of radiprodil. Thereforethe manufacturing process was optimized to
allow complete conversion of the dihydrate form to Form A through the drying step at the
end of granulation process.

[000505] Scale-up of the granulation process in a fluid bed granulator was carried out
and granules were manufactured at 1 kg scale. Process conditions were set with the aim to
obtain full conversion of the dihydrate form (radiprodil drug substance) to Form A with a
check of the XRPD pattern of the final granules. The trials demonstrated the feasibility of
such a procedure to obtain a final product containing only the Form A.

[000506] Finally, one GMP batch at 30% drug loading was successfully manufactured
at 1 kg scale for an ICH stability study by applying process conditions from scale-up

trials.
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Example 12. Impurity and Stability Analysis of Radiprodil Drug Granules.

[000507] Impurities in the radiprodil drug substance and granules were analyzed.
[000508] HPLC-DAD method is used for the identification of radiprodil. The retention
time and the DAD spectrum must have same features as the ones obtained with a reference
standard of radiprodil.

[000509] An HPLC method is used for the assay of radiprodil and for the determination
of the degradation products in Radiprodil granules for oral suspension. The quantification of
the drug substance isperformed by comparing the peak areas of the sample with the
corresponding peaks of the reference solution (external standard method). The quantification
of the degradation products isperformed in area percentage taking the sum of all the peaks
that are > 0.05% and that are not contained in the chromatogram of the blank solution or
coming from the excipients.

[000510] HPLC method is used to determine the level of the impurity 6-amino-2-
benzoxazolone in radiprodil granules for oral suspension. The quantification is performed by
comparing the peakarea of the sample with the peak of the reference solution (external
standard method).

[000511] The potential and observed organic impurities in radiprodil drug substance

batches are listed in Table 15.

Table 15. Impurities relating to radiprodil drug substance.

Impurity Structure/Formula/Molecular Source
Weight
Impurity 1 H i“ Synthesis
N o TR
s uens)
A
C21Ha0FN;O5
413.41
Impurity 2 ! . Synthesis
<UL
70
H e}
C31Ha N3O,
379.42

121



WO 2025/137652

PCT/US2024/061589

Impurity 3 o ™ Starting Material
([4-(4-Fluorobenzyl)-piperidin- | )HTN\)/\@F
1-yl]-oxo-acetic acid) o
C1:H1sFNO;

265.29
Impurity 4 (6-Amino-2- H Starting Material
benzoxazolone) /@: =0

H,N 0
C7HN:0-
150.14

Impurity 5 (6-Nitro-2-

benzoxazolone)

H
N

WL
ON o

C-H.N,O,
180.12

Precursor of

Starting Material

[000512] Stability and impurity analyses of 30% granules, such as those described in

Examples 11 and 12, and reconstituted formulations were studied. Table 16 displays stability

data and impurity profiles for 30% radiprodil granules stored at 25 °C/60% relative humidity

RH) at various time points. Table 17 displays stability data and impurity profiles for 30%
(RH) p play y purity p

radiprodil granules stored at 40 °C/75% RH at various time points.

Table 16. Stability Data for 30% Drug Loading Stored at 25°C/60% RH

Test Acceptanc Time points (months
e Criteria 0 1 3 6 9 12
Aoveaance | oet® | White | White | White | White | White | White
PP oranules powder | granules| granules | granules| granules| granules
90.0-
0
Assay llaL%IOA) of 98.7 100.7 99.5 99.2 975 99 4
claim
Water Content 5;?1?2?;1) 15 1.6 16 15 16 18
[\
XRPD XRD XRD XRD XRD XRD
pattern pattern pattern pattern | pattern | pattern
Polymorp}_l consistent | shows shows | XRPD | shows | shows | shows
Confirmation with the resence | Presence pattern | presence| presence| presence
XRPD on reference P of of consisten of of of
Granules XRPD radiorodi radiprodi| t with TO| radiprodi| radiprodi| radiprodi
attern lfogn A I form A 1 form A|1form A|1form A
p and and and and
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mannitol mannitol | mannitol | mannitol
peaks peaks | peaks- | peaks
Impurities®
6-Amino-2- NMT
benzoxazolinone| 0.0074% 0.00 0.00 0.00 0.00 | <0.001| <0.001
w/w°®
- _ 0
I;gglroxy RGH S?T 02%) <005 | <005 | <005 | <005 | <005 | <0.05
- -
{:;zfirc“:%l 0X0 ZE/H 02%1 <005 | <005 | <005 | <005 | <005 | <0.05
_ _ 0
ggegﬂuom RGH :Eﬂ 02%| _005 | <005 | <005 | <005 | <005 | <0.05
. -
gﬁ;ﬁ?ﬁl‘w S?T 02%) 005 | <005 | <005 | <005 | <005 | <0.05
0
Eg;g‘eciﬁed 1;2“ LO%| 005 | <005 | <005 | <005 | <005 | <0.05
0
Total® ?};ﬂ 25%| 2005 | <005 | <005 | <005 | <005 | <0.05
Dissolution
Low volume | Q=80% at 95 98 98 97 97 93
High volume |30 minutes| 96 96 98 97 95 95

a = Impurities are expressed in % claim
b = 6- amino-2-benzoxazolinone not included in Total Impurities calculation
¢ = the acceptance criteria has been lowered from NMT 0.2% w/w to NMT 0.0074% w/w from timepoint 9-month timepoint

Table 17. Stability Data for 30% Drug Loading Stored at 40°C/75% RH

Test Acceptance Time points (months)
Criteria 0 1 3 6
White to off- . . .
Appearance white White granules White White White
aranules granules granules granules
90.0-110.0%
Assay of label 98.7 100.5 103.2 101.2
claim
Water Content Reportc:d 1.5 1.7 19 22
value (%)
XRPD XRD pattern XRD pattern
pattern XRD shows XRP shows
Iéc;lgf;n rfnraptlilon consistent shows pfet;f:gée presence of at te:r)l presence of
with the presen radiprodil pat radiprodil
XRPD on of radiprodil consistent
Granules reference form A form A and with TO form A and
XRPD mannitol mannitol
pattern peaks peaks
Impurities®
- 1 - - 0
6-Amino-2- NMT 0.2% 0.00 0.00 0.00 0.00
benzoxazolinone | w/w
_ _ 0
Iélgysdroxy RGH S?T 0.2% <0.05 <0.05 <0.05 <0.05
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—— -
il;fircl‘:cni{il 0x0 S?T 0.2% <0.05 <0.05 <0.05 <0.05
_ _ 0
?;gﬂuom RGH I:};“ 0.2% <0.05 <0.05 <0.05 <0.05
_ .
{?ﬁ;;;‘i‘:gz q S?T 0.2% <0.05 <0.05 <0.05 <0.05
0
Er?;iciﬁed S?T 1.0% <0.05 <0.05 <0.05 <0.05
A 0
Total® Si“ 2.5% <0.05 <0.05 <0.05 <0.05
Dissolution
Low volume Q=80% at 30 95 99 95 94
High volume minutes 96 94 94 95

a = Impurities are expressed in % claim
b = 6- amino-2-benzoxazolinone not included in Total Impurities calculation
NMT = not more than

Example 13. Dissolution Profiles of Radiprodil Compositions.

[000513] This study summarizes dissolution experiments preformed on the radiprodil
drug substance and on the drug product including two drug loadings with and without
reconstitution in SYRSPEND® and water prior to the dissolution test.

[000514] All dissolution experiments were performed on six vessels and the
comparative curves were plotted using the average of them.

[000515] Some dissolution experiments were performed using prior to the dissolution a
reconstitution in Syrpend® and water. In that case, the reconstitution was prepared and let
under stirring for 1 night prior to the dissolution test. In order to mimic the clinical pharmacy
manual, an additional test was performed with an extemporaneous suspension (15 min under
stirring prior to the dissolution).

[000516] Dissolution and high performance liquid chromatography (HPLC) parameters

used in the experiments are provided below in Tables 18 and Table 19, respectively.

Table 18. Dissolution Parameters

Description Value

|Apparatus USPII (paddle apparatus)

Dissolution medium Buffer 15mM Sodium Phosphate pH 6.8+ 0.5% SLS
Dissolution medium volume (mL) 2000 for 19ml 30% granules suspension

IDissolution medium temperature (°C) 37 +/-0.5°C

Rotation speed (rpm) 50

Sampling time (min) 5,10,15, 30, 45 and 60 (infinity point at 250rpm) mins
Sampling volume (mL) 1 mL (5 mL withdrawn; 4 mL discarded back into the
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Separative technique vessel)

Table 19. HPLC Parameters

Description Value

Column type Symmetry Shield RP-18 (I15mm*4.6mm — 3.5um)
Mobile phase Mix of phase A/phase B =45/55 % v/v

Mobile phase (phase A) Water/Acetonitrile (ACN)/1M TEAP (900:90:10 v/v/v)
Mobile phase (phase B) Water/ACN/IM TEAP (90:900:10 v/v/v)

Flow rate (mL/min) 1.0

Column temperature (°C) 30

Detector type uv

Wavelength (nm) 255

Injection volume (uL) 20

Dissolution experiments without reconstitution in SYRSPEND® SF and water prior to the
dissolution tests.

[000517] Exemplary dissolution profiles of 30% granule product are provided in FIG.
18.

Example 14. Preparation of Form C of Radiprodil.
[000518] An exemplary preparation and characterization of radiprodil Form C is

provided in US Publication No. 2012/0010044, which is incorporated herein by reference.

EQUIVALENTS
[000519] Those skilled in the art will recognize, or be able to ascertain, using no more
than routine experimentation, numerous equivalents to the specific embodiments described
specifically herein. Such equivalents are intended to be encompassed in the scope of the

following claims.
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CLAIMS

What is claimed is:

L. A method of treating an epileptic disorder in a pediatric subject in need thereof, the

method comprising orally administering to the pediatric subject of a compound of Formula

I:
<O
N
Formula I
or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(1) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,
administering a second dose of the compound to the subject for a second time period;
administering a third dose of the compound to the subject for a third time period; and
administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.

2. A method of treating a seizure in a pediatric subject suffering from an epileptic

disorder, the method comprising orally administering to the pediatric subject of a compound

LY LY

Formula I

of Formula I:

or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:

(1) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,
administering a second dose of the compound to the subject for a second time period,

administering a third dose of the compound to the subject for a third time period; and
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administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.

3. A method of preventing a seizure in a pediatric subject suffering from an epileptic

disorder, the method comprising orally administering to the pediatric subject of a compound

<Y O

Formula I

of Formula I:

or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:

(1) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,;
administering a second dose of the compound to the subject for a second time period,
administering a third dose of the compound to the subject for a third time period; and
administering a fourth dose of the compound to the subject for a fourth time period,

and

(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.

4. A method of reducing the risk of a seizure in a pediatric subject suffering from an
epileptic disorder, the method comprising orally administering to the pediatric subject of a

compound of Formula I:

o~ 1Y EANO\/@
N
H
Formula I
or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(1) a titration dose comprising:
administering a first dose of the compound to the subject for a first time period,

administering a second dose of the compound to the subject for a second time period;
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administering a third dose of the compound to the subject for a third time period; and
administering a fourth dose of the compound to the subject for a fourth time period,;
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.

5. A method of reducing seizure frequency in a pediatric subject suffering from an
epileptic disorder, the method comprising orally administering to the pediatric subject of a

compound of Formula I:

<O
N
Formula I

or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,

administering a second dose of the compound to the subject for a second time period;

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,;
and

(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.

6. A method of reducing seizure severity in a pediatric subject suffering from an
epileptic disorder, the method comprising orally administering to the pediatric subject of a

compound of Formula I:

LT ¥ LY
N
H
Formula I
or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:

(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,;
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administering a second dose of the compound to the subject for a second time period,
administering a third dose of the compound to the subject for a third time period; and
administering a fourth dose of the compound to the subject for a fourth time period,
and
(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.

7. A method of treating a neurobehavioral disorder in a subject in need thereof, the

method comprising orally administering to the subject of a compound of Formula I:

<O
N
Formula I

or a pharmaceutically acceptable salt thereof, wherein orally administering comprises:
(i) a titration dose comprising:

administering a first dose of the compound to the subject for a first time period,

administering a second dose of the compound to the subject for a second time period;

administering a third dose of the compound to the subject for a third time period; and

administering a fourth dose of the compound to the subject for a fourth time period,;
and

(ii) a maintenance dose comprising:

administering a fifth dose of the compound to the subject.

8. The method of any one of claims 1-7, wherein the first dose is about 0.125 mg/kg of

the compound twice a day.

9. The method of any one of claims 1-8, wherein the second dose is about 0.25 mg/kg of

the compound twice a day.

10. The method of any one of claims 1-9, wherein the third dose is about 0.5 mg/kg of the

compound twice a day.
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11.  The method of any one of claims 1-10, wherein the fourth dose is about 0.75 mg/kg of

the compound twice a day.

12.  The method of any one of claims 1-11, wherein the fifth dose is about 0.75 mg/kg of

the compound twice a day.

13. The method of any one of claims 1-12, comprising determining whether the fifth dose

is safe for the subject.
14. The method of claim 13, wherein, if the fifth dose is determined not to be safe for the
subject, then the method comprises reducing the fifth dose to a sixth dose that is lower than

the fifth dose to the subject.

15. The method of claim 14, wherein the sixth dose is about 0.5 mg/kg of the compound

twice a day.

16. The method of any one of claims 1-15, wherein each of the first time period, second

time period, third time period, and fourth time period is seven to ten days.

17.  The method of any one of claims 1-16, wherein the compound is orally administered

within one to four hours of the subject eating food.

18. The method of any one of claims 1-17, wherein the compound is orally administered

within one to four hours of the subject eating a high-fat meal.

19.  The method of any one of claims 1-18, wherein the compound is orally administered

within two hours of the subject eating food.

20.  The method of any one of claims 1-19, wherein the compound is orally administered

within two hours of the subject eating a high-fat meal.

21. The method of any one of claims 1-20, wherein orally administering the compound

achieves a Cmax greater than 50 ng/mL in the subject.
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22.  The method of any one of claims 1-20, wherein orally administering the compound

achieves an AUC;yr greater than 500 hr*ng/mL in the subject.

23.  The method of any one of claims 1-22, wherein orally administering the compound
comprises orally administering to the patient a pharmaceutical composition comprising about

30 weight percent of the compound, and a pharmaceutically acceptable excipient.

24.  The method of any one of claims 1-23, wherein the epileptic disorder is infantile

spasm syndrome.

25. The method of any one of claims 1-19, wherein the subject is less than 18 months old.
26.  The method of any one of claims 1-25, wherein the subject is from 2 to 14 months
old.

27.  The method of any one of claims 1-26, wherein the disorder is caused by or associated
with a mutation in the subject, wherein the mutation is a GRIN2A gain-of-function mutation,
a GRIN2B gain-of-function mutation, a GRIN1 gain-of-function mutation, or a GRIN2D

gain-of-function mutation.

28.  The method of any one of claims 1-27, wherein the disorder is caused by or associated

with focal cortical dysplasia in the subject.

29.  The method of claim 28, comprising identifying the focal cortical dysplasia with

magnetic resonance imaging (MRI).

30.  The method of any one of claims 1-29, wherein the epileptic disorder is caused by or

associated with tuberous sclerosis complex in the subject.

31. The method of any one of claims 1-30, wherein the subject suffers from a motor
seizure.
32.  The method of claim 31, wherein the motor seizure is generalized onset seizure or

focal seizure.
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33. The method of claim 32, wherein the generalized onset seizure is bilateral, tonic,

clonic, atonic, myoclonic, or any combination thereof.

34.  The method of claim 33, wherein the focal seizure is bilateral hyperkinetic or clonic.

35. The method of any one of claims 31-34, wherein the motor seizure is a drop seizure

that leads to trunk, or head and leads to a fall, injury, or slumping.

36.  The method of any one of claims 1-35, wherein the subject suffers from a drug-

resistant seizure.

37.  The method of any one of claims 1-36, wherein the subject was administered at least

one prior therapy to treat the epileptic disorder.

38. The method of claim 37, wherein the subject was administered at least two prior

therapies to treat the epileptic disorder.

39.  The method of claim 37 or 38, wherein each of the prior therapies to treat the epileptic
disorder independently selected from surgery, vagus nerve stimulation, and anti-seizure

medication.

40. The method of claim 39, wherein the anti-seizure medication is selected from
brivaracetam (Briviact®), cannabidiol oral solution (Epidiolex®), carbamazepine (e.g.,
carbamazepine-XR), cenobamate, clobazam (Onfi® or Sympazan™ or Frisium), clonazepam,
diazepam (e.g., diazepam nasal, diazepam rectal), divalproex sodium (Depakote®), valproic
acid (Depakene®), oxcarbazepine (Trileptal® or Oxtellar XR), lamotrigine (Lamictal®), and
phenytoin (Dilantin®).

41. A pharmaceutically acceptable composition formulated for oral administration of a

compound of Formula I:
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<O
N
Formula I

comprising:

about 30% by weight of the compound of Formula I based on the total weight of the
composition;

at least one filler;

a disintegrant;

a binder; and

a surfactant.

42, The pharmaceutically acceptable composition of claims 41, comprising an anhydrous

crystalline form of the compound of Formula 1.

43, The pharmaceutically acceptable composition of claim 42, wherein the anhydrous
crystalline form has an X-ray powder diffraction pattern with characteristic peaks between

and including the following values of 26 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 26.

44,  The pharmaceutical composition of any one of claims 41-43, wherein the
pharmaceutical composition comprises about 10% by weight to about 65% by weight of at

least one filler based on the total weight of the pharmaceutical composition.

45.  The pharmaceutical composition of any one of claims 41-44, wherein the at least one
filler is selected from the group consisting of confectioner’s sugar, compressible sugar,
dextrates, dextrin, dextrose, lactose, mannitol, microcrystalline cellulose, powdered cellulose,

sorbitol, sucrose, talc, and combinations thereof.

46.  The pharmaceutical composition of any one of claims 41-45, wherein the composition

comprises two fillers.
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47.  The pharmaceutical composition of any one of claims 41-46, wherein the
pharmaceutical composition comprises about 1% by weight to about 10% by weight of the

disintegrant based on the total weight of the pharmaceutical composition.

48.  The pharmaceutical composition of any one of claims 41-47, wherein the disintegrant
is selected from the group consisting of crospovidone, croscarmellose sodium, sodium starch

glycolate, microcrystalline cellulose, pregelatinized starch, and combinations thereof.

49. The pharmaceutical composition of any one of claims 41-48, wherein the
pharmaceutical composition comprises about 1% by weight to about 10% by weight of the

binder based on the total weight of the pharmaceutical composition.

50.  The pharmaceutical composition of any one of claims 41-49, wherein the binder is
selected from the group consisting of povidone, starch, gelatin, sugars, natural and synthetic
gums, alginates, polyethylene oxide, polyethylene glycol, inorganic calcium salts, silicic acid,

polymethacrylates, waxes, water, alcohol, and combinations thereof.

51. The pharmaceutical composition of any one of claims 41-50, wherein the
pharmaceutical composition comprises about 0.01% by weight to about 5% by weight of the

surfactant based on the total weight of the pharmaceutical composition.

52.  The pharmaceutical composition of any one of claims 41-51, wherein the surfactant is
selected from the group consisting of polyoxyethylene stearates, polyoxyethylene alkyl
ethers, sorbitan fatty acid esters, poloxamers, polyoxyethylene castor oil derivatives,
phospholipids, sodium phosphate, polysorbate (polyoxyethylene sorbitan fatty acid esters),

and combinations thereof.

53. The pharmaceutical composition of any one of claims 41-52, wherein the composition
is a granule for an oral solution.
54. A solid pharmaceutically acceptable composition formulated for oral administration

of a compound of Formula I:

134



WO 2025/137652 PCT/US2024/061589

<O
N
Formula I

comprising:

about 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 26;

about 50% to 60% by weight of a filler selected from the group consisting of
mannitol, microcrystalline cellulose, and a combination thereof, based on the total weight of
the composition;

about 5% by weight of crospovidone based on the total weight of the composition;

about 4% of povidone based on the total weight of the composition; and

about 1% of a polysorbate based on the total weight of the composition.

55. The pharmaceutically acceptable composition of any one of claims 41-54, comprising
not more than about 0.1% to 0.5% of an impurity with respect to the quantity of the
compound as measured by HPLC.

56. The pharmaceutically acceptable composition of any one of claims 41-55, comprising
not more than about 0.1% to 0.5% of 6-amino-2-benzoxazolone with respect to the quantity

of the compound as measured by HPLC.

57. A pharmaceutically acceptable composition formulated for oral administration of a

compound of Formula I:

H O
0=
" 1 j O\/@
H
Formula I
comprising:

about 30% by weight of an anhydrous crystalline form of the compound of Formula I

based on the total weight of the composition, wherein the anhydrous crystalline form has an

135



WO 2025/137652 PCT/US2024/061589

X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 26;

not more than about 0.1% to 0.5% of an impurity with respect to the quantity of the
compound as measured by HPLC; and

one or more pharmaceutically acceptable excipients.

58. The pharmaceutically acceptable composition of claim 57, comprising not more than
about 0.5% of an impurity with respect to the quantity of the compound as measured by

HPLC.

59.  The pharmaceutically acceptable composition of claim 57 or 58, comprising not more
than about 0.05% of an impurity with respect to the quantity of the compound as measured by

HPLC.

60.  The pharmaceutically acceptable composition of any one of claims 41-59, comprising
not more than about 0.5% of an impurity with respect to when exposed to 60% relative

humidity at 25 °C for about 6 months.

61. The pharmaceutically acceptable composition of any one of claims 41-60, comprising
not more than about 0.05% of an impurity with respect to when exposed to 60% relative

humidity at 25 °C for about 6 months.

62. The pharmaceutically acceptable composition of any one of claims 41-61, comprising
not more than about 0.5% of an impurity with respect to when exposed to 60% relative

humidity at 25 °C for about 36 months.

63.  The pharmaceutically acceptable composition of any one of claims 41-62, comprising
not more than about 0.05% of an impurity with respect to when exposed to 60% relative

humidity at 25 °C for about 36 months.

64.  The composition of any one of claims 41-63, wherein the composition releases at least
80% of the compound after 10 minutes when the composition is tested in 2000 mL sodium
phosphate solution in water using a USPII Paddle Apparatus at 37 °C, with a paddle speed of
50 rpm.
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65. A pharmaceutically acceptable aqueous suspension comprising the pharmaceutically

acceptable composition of any one of claims 41-64 and an aqueous medium.

66.  The pharmaceutically acceptable suspension of claim 65, wherein the aqueous

medium comprising a starch-based suspension.

67. A pharmaceutically acceptable aqueous suspension for orally delivering about 0.1

mg/kg to 2 mg/kg of a compound of Formula I:

<O
N
Formula I

comprising:

@) a solid pharmaceutically acceptable composition comprising;

about 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 26;

about 50% to 60% by weight of a filler selected from the group consisting of
mannitol, microcrystalline cellulose, and a combination thereof, based on the total weight of
the composition;

about 5% by weight of crospovidone based on the total weight of the composition;

about 4% of povidone based on the total weight of the composition; and

about 1% of a polysorbate based on the total weight of the composition; and

(ii) an aqueous medium.

68. A pharmaceutically acceptable aqueous suspension for orally delivering about 0.2

mg/kg to 2 mg/kg of a compound of Formula I:

y O
o) N\g)LN F
0=
N O\/@
H
Formula I
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@) a solid pharmaceutically acceptable composition comprising;

about 30% by weight of an anhydrous crystalline form of the compound of Formula I
based on the total weight of the composition, wherein the anhydrous crystalline form has an
X-ray powder diffraction pattern with characteristic peaks between and including the
following values of 20 in degrees: 7.8, 22.0, 23.7, 27.0 and 27.6 + 0.2° 26;

about 50% to 60% by weight of a filler selected from the group consisting of
mannitol, microcrystalline cellulose, and a combination thereof, based on the total weight of
the composition;

about 5% by weight of crospovidone based on the total weight of the composition;

about 4% of povidone based on the total weight of the composition; and

about 1% of a polysorbate based on the total weight of the composition; and

(i1) an aqueous medium.

69. The pharmaceutically acceptable suspension of claim 67 or 68, wherein the aqueous

medium comprises a starch-based suspension.

70. A solid pharmaceutically acceptable composition formulated for oral administration

of a compound of Formula I:

ateR eV
N
Formula I
comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 26 in degrees: 6.4, 13.7, and 25.8 + 0.2° 26, about 50% to 60% by
weight of a filler selected from the group consisting of mannitol, microcrystalline cellulose,
and a combination thereof, based on the total weight of the composition; about 5% by weight
of crospovidone based on the total weight of the composition; about 4% of povidone based

on the total weight of the composition; and about 1% of a polysorbate based on the total

weight of the composition.
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71. A pharmaceutically acceptable composition formulated for oral administration of a

compound of Formula I:

sseaaeVs;
N
Formula I
comprising: about 30% by weight of an anhydrous crystalline form of the compound of
Formula I based on the total weight of the composition, wherein the anhydrous crystalline
form has an X-ray powder diffraction pattern with characteristic peaks between and including
the following values of 20 in degrees: 6.4, 13.7, and 25.8 = 0.2° 20; not more than about 0.1%

to 0.5% of an impurity (e.g., 6-amino-2-benzoxazolone) with respect to the quantity of the

compound as measured by HPLC; and one or more pharmaceutically acceptable excipients.

72. A pharmaceutically acceptable aqueous suspension for orally delivering about 0.1

mg/kg to 2 mg/kg of a compound of Formula I:

N
~ 1T LT

Formula I
comprising: (i) a solid pharmaceutically acceptable composition comprising: about 30% by
weight of an anhydrous crystalline form of the compound of Formula I based on the total
weight of the composition, wherein the anhydrous crystalline form has an X-ray powder
diffraction pattern with characteristic peaks between and including the following values of 20
in degrees: 6.4, 13.7, and 25.8 + 0.2° 26, about 50% to 60% by weight of a filler selected
from the group consisting of mannitol, microcrystalline cellulose, and a combination thereof,
based on the total weight of the composition; about 5% by weight of crospovidone based on
the total weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;

and (ii) an aqueous medium.

73. A pharmaceutically acceptable aqueous suspension for orally delivering about 0.2

mg/kg to 2 mg/kg of a compound of Formula I:

139



WO 2025/137652 PCT/US2024/061589
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Formula I

(1) a solid pharmaceutically acceptable composition comprising: about 30% by weight
of an anhydrous crystalline form of the compound of Formula I based on the total weight of
the composition, wherein the anhydrous crystalline form has an X-ray powder diffraction
pattern with characteristic peaks between and including the following values of 26 in degrees:
6.4, 13.7, and 25.8 £ 0.2° 20; about 50% to 60% by weight of a filler selected from the group
consisting of mannitol, microcrystalline cellulose, and a combination thereof, based on the
total weight of the composition; about 5% by weight of crospovidone based on the total
weight of the composition; about 4% of povidone based on the total weight of the
composition; and about 1% of a polysorbate based on the total weight of the composition;
and

(ii) an aqueous medium.
74. A method of treating a convulsive disorder in a subject in need thereof, comprising
administering to the subject the pharmaceutical composition of any one of claims 41-64 and
70-71, or the suspension of any one of claims 65-69 and 72-73.
75. The method of claim 74, wherein the convulsive disorder is epilepsy.

76. The method of claim 74 or 75, wherein the subject is a pediatric subject.

77. The method of any one of claims 74-76, wherein the convulsive disorder is infantile

spasm syndrome.
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