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of the liquid vehicle.

82. The pharmaceutical composition of any one of paragraphs 59-80, comprising about 92 w/v% to about 97 w/v%
of the liquid vehicle.

83. The pharmaceutical composition of any one of paragraphs 59-80, comprising about 94.6 w/v% ofthe liquid vehicle.
84. The pharmaceutical composition of any one of paragraphs 59-83, wherein the liquid vehicle is selected from
medium-chain triglycerides, propylene glycol dicaprylate/dicaprate, glycerin, propylene glycol, polyethylene glycol,

olive oil, soybean oil, corn oil, and transcutol.

85. The pharmaceutical composition of any one of paragraphs 59-84, wherein the liquid vehicle is medium-chain
triglycerides.

86. The pharmaceutical composition of any one of paragraphs 84-85, wherein the medium-chain triglycerides is
Labrafac Lipophile WL1349.

87. The pharmaceutical composition of any one of paragraphs 59-86, further comprising a surfactant.

88. The pharmaceutical composition of paragraph 87, comprising about 1 w/v% to about 50 w/v% of the surfactant.
89. The pharmaceutical composition of paragraph 87, comprising about 10 w/v% to about 30 w/v% of the surfactant.
90. The pharmaceutical composition of paragraph 87, comprising about 20 w/v% of the surfactant.

91. The pharmaceutical composition of any one of paragraphs 87-90, wherein the surfactant is selected from oleoyl
polyoxyl-6 glycerides, linoleoyl polyoxyl-6 glycerides, Polysorbate 80, Polysorbate 20, vitamin E polyethylene glycol
succinate, Gelucire, lauroyl polyoxyl-32 glycerides, sodium lauryl sulfate, Poloxamer, corn oil PEG-8 esters, and

hydrogenated palm/palm kernel oil PEG-6 esters.

92. The pharmaceutical composition of any one of paragraphs 87-81, wherein the surfactant is oleoyl polyoxyl-6
glycerides.

93. The pharmaceutical composition of any one of paragraphs 91-92, wherein the oleoyl polyoxyl-6 glycerides is
LABRAFIL M 1944 CS.

94, The pharmaceutical composition of any one of paragraphs 59-93, comprising about 70 w/v%% to about 80 w/v%
of the liquid vehicle.

95. The pharmaceutical composition of any one of paragraphs 59-93, comprising about 75 w/v% of the liquid vehicle.
96. The pharmaceutical composition of any one of paragraphs 59-95, wherein the liquid vehicle is selected from
medium-chain triglycerides, propylene glycol dicaprylate/dicaprate, glycerin, propylene glycol, polyethylene glycol,

olive oil, soybean cil, corn oil, and transcutol.

97. The pharmaceutical composition of any one of paragraphs 59-96, wherein the liquid vehicle is medium-chain
triglycerides.

98. The pharmaceutical composition of any one of paragraphs 95-96, wherein the medium-chain triglycerides is
Labrafac Lipophile WL1349.

99. The pharmaceutical composition of paragraph 59, comprising:
(a) 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[{18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl}ethyl]-5-methyl-
N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof;
(b) a sweetener;

(c) an anti-oxidant;
(d) a flavor; and
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(e) a liquid vehicle.

100. The pharmaceutical composition of paragraph 99, further comprising a surfactant.

101. The pharmaceutical composition of paragraph 59, comprising:

(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1 S)-2-cyclopropyl-1-(3-fluoro-
4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of a sweetener;

(c)y about 0.1 w/v% to about 0.2 w/v% of an anti-oxidant;

(d) about 0.05 w/v% to about 0.2 w/v% of a flavor; and

(e) about 92 w/v% to about 97 w/v% of a liquid vehicle.

102. The pharmaceutical composition of paragraph 59, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of a sweetener;

(c) about 0.17 w/v% of an anti-oxidant;

(d) about 0.1 w/v% of a flavor; and

(e} about 94.6 w/v% of a liquid vehicle.

103. The pharmaceutical composition of paragraph 59, comprising:

(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1 S)-2-cyclopropyl-1-(3-fluoro-
4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of a sweetener;

(c) about 0.1 w/v% to about 0.2 w/v% of an anti-oxidant;

(d) about 0.05 w/v% to about 0.2 w/v% of a flavor;

(e) about 15 w/v% to about 25 w/v% of a surfactant; and

(fy about 70 w/v% to about 80 w/v% of a liquid vehicle.

104. The pharmaceutical composition of paragraph 59, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of a sweetener,;

(c)y about 0.17 w/v3% of an anti-oxidant;

(d) about 0.1 w/v% of a flavor;

(e} about 20 w/v% of a surfactant; and

(f) about 75 w/v% of a liquid vehicle.

105. The pharmaceutical composition of paragraph 59, comprising:

(a) 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl}ethyl]-5-methyl-
N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof,

(b) saccharin;

(c) butylated hydroxytoluene;

(d) FONA orange flavor; and

(e) medium-chain triglycerides.

106. The pharmaceutical composition of paragraph 105, further comprising cleoyl polyoxyl-6 glycerides.

107. The pharmaceutical composition of paragraph 106, comprising:
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(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluorc-
4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of saccharin;

(c) about 0.1 w/v% to about 0.2 w/v% of butylated hydroxytoluene;

(d) about 0.05 w/v% to about 0.2 w/v% of FONA orange flavor; and

(e) about 92 w/v% to about 97 w/v9% of medium-chain triglycerides.

108. The pharmaceutical composition of paragraph 59, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of saccharin;

(c) about 0.17 w/v% of butylated hydroxytoluene;

(d) about 0.1 w/v% of FONA orange flavor; and

(e) about 94.6 w/v% of medium-chain triglycerides.

109. The pharmaceutical composition of paragraph 59, comprising:

(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1 S)-2-cyclopropyl-1-(3-fluoro-
4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of saccharin;

(c) about 0.1 w/v% to about 0.2 w/v% of butylated hydroxytoluene;

(d) about 0.05 w/v% to about 0.2 w/v% of FONA orange flavor;

(e) about 15 w/v% to about 25 w/v% of oleoyl polyoxyl-6 glycerides; and

(f) about 70 w/v% to about 80 w/v% of medium-chain triglycerides.

110. The pharmaceutical composition of paragraph 59, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of saccharin;

(c) about 0.17 w/v% of butylated hydroxytoluene;

(d) about 0.1 w/v% of FONA orange flavor;

(e) about 20 w/v% of oleoyl polyoxyl-6 glycerides; and

(fy about 75 w/v3% of medium-chain triglycerides.

111. The pharmaceutical composition of any one of paragraphs 59-110, comprising the compound of Formula (l)
as a free base.

112. The pharmaceutical composition of any one of paragraphs 59-111, formulated in unit dosage form, wherein
the compound of Formula (1), or a pharmaceutically acceptable salt thereof, is present in an amount of about 5
mg/mL to about 200 mg/mL, based on the weight of the free base.

113. The pharmaceutical composition of paragraph 112, wherein the compound of Formula (I}, or a pharmaceutically
acceptable salt thereof, is present in an amount of about 75 mg/mL to about 150 mg/mL, based on the weight of

the free base.

114. The pharmaceutical composition of paragraph 112, wherein the compound of Formula (1), or a pharmaceutically
acceptable salt thereof, is present in an amount of about 50 mg/mL, based on the weight of the free base.

115. The pharmaceutical composition of paragraph 112, wherein the compound of Formula (1), or a pharmaceutically
acceptable salt thereof, is present in an amount of about 100 mg/mL, based on the weight of the free base.

116. The pharmaceutical composition of any one of paragraphs 1-56, having a viscosity between about 15 to about
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40 centipoise at about 45 °C.
117. A method for preparing the pharmaceutical composition of any one of paragraphs 59-116, comprising:
(a) mixing a liquid vehicle with a sweetener;
(b) mixing the mixture of step (a) with an anti-oxidant and a flavor;
(c) mixing the compound of Formula (I), or a pharmaceutically acceptable salt thereof, with the mixture of step
(b); and

(d) mixing the mixture of step (c) with an additional portion of the liquid vehicle.

118. The method of paragraph 117, wherein step (a) comprises mixing a liquid vehicle with a sweetener and a
surfactant.

119. A spray-dried dispersion comprising:

a compound having the structure of Formula (1):

-~

==
N N
O =
/ w4
Cl
E

0

or a pharmaceutically acceptable salt thereof; and
a polymer selected from a neutral polymer, an enteric polymer, and a pyrrolidone polymer;
wherein the weight ratio of the compound of Formula (I) to the polymer is from about 1:1 to about 1:9.

120. The spray-dried dispersion of paragraph 119, wherein the neutral poelymer is selected from hydroxypropyl
methylcellulose (HPMC) and hydroxyethyl cellulose (HEC).

121. The spray-dried dispersion of paragraph 119, wherein the enteric polymer is selected from hydroxypropyl
methyl cellulose acetate succinate (HPMCAS), cellulose acetate phthalate (CAP), hydroxypropyl methyl cellulose
phthalate (HPMCP), an amino methacrylate copolymer, an ammonioalkyl methacrylate copolymer, and a methacrylic
copolymer.

122. The spray-dried dispersion of paragraph 119, wherein the pyrrolidone polymer is selected from polyvinyl pyr-
rolidone (PVP) and a polyvinyl pyrrolidone vinyl acetate (PVP/AA).

123. The spray-dried dispersion of paragraph 122, wherein the pyrrolidone polymer is PVP/VA.

124. The spray-dried dispersion of paragraph 123, wherein the copolymer comprises 1-vinyl-2-pyrrolidone and vinyl
acetate at a ratio of about 40:60 to about 60:40 by weight.

125. The spray-dried dispersion of paragraph 124, wherein the copolymer comprises 1-vinyl-2-pyrrolidone and vinyl
acetate at a ratio of about 60:40 by weight.

126. The spray-dried dispersion of any one of paragraphs 122-125, wherein the copolymer has the structure:
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wherein the value of n is about 1 to about 2 times the value of m.

127. The spray-dried dispersion of paragraph 126, wherein the copolymer is copovidone, wherein the value of n is
about 1.16 times the value of m.

128. The spray-dried dispersion of paragraph 126, wherein the copolymeris copovidone having an average molecular
weight of about 45,000 to about 70,000,

129. A spray-dried dispersion comprising:

a compound having the structure of Formula (1):

~

=
N N
O =
/
\S
Cl
F

U]

or a pharmaceutically acceptable salt thereof; and
a polymer that is a copolymer of 1-vinyl-2-pyrrolidone and vinyl acetate having the structure:

ur — _ —
\\’/\\“ /\\H
N
T
| _ | CHy  _

wherein the value of n is about 1 to about 2 times the value of m and the copolymer comprises 1-vinyl-2-
pyrrolidone and vinyl acetate at a ratio of about 60:40 by weight; and
wherein the weight ratio of the compound of Formula (I) to the copolymer is from about 1:1 to about 1:9.

130. The spray-dried dispersion of any one of paragraphs 119-129, wherein the compound of Formula (I) and the
polymer together form homogeneous particles.

131. The spray-dried dispersion of any one of paragraphs 119-130, wherein the particles have a particle size
distribution Dgg of about 5 um to about 100 pm.
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132. The spray-dried dispersion of any one of paragraphs 119-131, wherein the particles have a particle size
distribution Dgq of about 10 wm to about 50 pm.

133. The spray-dried dispersion of any one of paragraphs 119-132, wherein the particles have a particle size
distribution Dgq of about 15 wm to about 30 pm.

134. The spray-dried dispersion of any one of paragraphs 119-133, wherein the weight ratio of the compound of
Formula (1) to the pelymer is from about 1:1.5 to about 1:9.

135. The spray-dried dispersion of any one of paragraphs 119-134, wherein the weight ratio of the compound of
Formula (1) to the polymer is from about 1:2.5 to about 1:4.

136. The spray-dried dispersion of any one of paragraphs 119-135, wherein the weight ratio of the compound of
Formula (I) to the polymer is about 1:3.

137. The spray-dried dispersion of any one of paragraphs 119-138, wherein the particles have a residual solvent
content less than about 2 wt %.

138. The spray-dried dispersion of any one of paragraphs 119-137, wherein the particles have a residual solvent
content less than about 1 wt %.

139. The spray-dried dispersion of any one of paragraphs 119-138, wherein the particles have a residual solvent
content of about 0.5 wt % or less.

140. The spray-dried dispersion of any one of paragraphs 119-139, wherein the compound of Formula (1) in the
dispersion is substantially amorphous.

141. A pharmaceutical composition comprising the spray-dried dispersion of any one of paragraphs 119-140 and
one or more pharmaceutically acceptable excipients.

142. The pharmaceutical composition of paragraph 141, wherein the spray-dried dispersion is present in an amount
of about 20% to about 90% w/w of the composition.

143. The pharmaceutical composition of paragraph 142, wherein the spray-dried dispersion is present in an amount
of about 40% to about 80% w/w of the composition.

144 The pharmaceutical composition of paragraph 141, wherein the spray-dried dispersion is present in an amount
of about 1% to about 20% w/w of the composition.

145. The pharmaceutical composition of paragraph 144, wherein the spray-dried dispersion is present in an amount
of about 13% w/w of the composition.

146. The pharmaceutical composition of any one of paragraphs 141-145, wherein the pharmaceutical excipients
are selected from the group consisting of a filler, a lubricant, and combinations thereof.

147. The pharmaceutical composition of paragraph 146, wherein the filler is selected from the group consisting of
a binder, a diluent, a disintegrant, a glidant, a surfactant, and combinations thereof.

148. The pharmaceutical composition of any one of paragraphs 141-147 formulated in unit dosage form, wherein
the compound of Formula (1), or a pharmaceutically acceptable salt thereof, is present in an amount of about 5 mg
to about 200 mg.

149. The pharmaceutical composition of paragraph 148, wherein the compound of Formula (1), or a pharmaceutically
acceptable salt thereof, is present in an amount of about 75 mg to about 150 mg.

150. The pharmaceutical composition of paragraph 149, wherein the compound of Formula (1), or a pharmaceutically
acceptable salt thereof, is present in an amount of about 50 mg.
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151. The pharmaceutical composition of paragraph 149, wherein the compound of Formula (1), or a pharmaceutically
acceptable salt thereof, is present in an amount of about 100 mg.

152. The pharmaceutical composition of any one of paragraphs 141-151, wherein the pharmaceutical excipients
are selected from the group consisting of a glidant, a filler, a disintegrant, a lubricant, and a combination thereof.

153. The pharmaceutical composition of any one of paragraphs 141-152, comprising a glidant.

154. The pharmaceutical composition of any one of paragraphs 152-153, comprising about 0.1 w/w% to about 5
wiw% of the glidant.

155. The pharmaceutical composition of any one of paragraphs 152-153, comprising about 0.1 w/w% to about 1
wiw% of the glidant.

156. The pharmaceutical composition of any one of paragraphs 152-153, comprising about 0.67 w/w% of the glidant.

157. The pharmaceutical composition of any one of paragraphs 152-156, wherein the glidantis selected from calcium
silicate, silicon dioxide, and talc.

158. The pharmaceutical composition of any one of paragraphs 152-157, wherein the glidant is calcium silicate.
159. The pharmaceutical composition of any one of paragraphs 141-158, comprising a filler.

160. The pharmaceutical composition of any one of paragraphs 152-159, comprising about 30 w/w% to about 99
wiw% of the filler.

161. The pharmaceutical composition of any one of paragraphs 152-159, comprising about 50 w/w% to about 90
wiw% of the filler.

162. The pharmaceutical composition of any one of paragraphs 152-159, comprising about 75.5 w/w% of the filler.
163. The pharmaceutical composition of any one of paragraphs 152-162, wherein the filler is selected from mannitol,
microcrystalline cellulose, lactose, starch, isomalt, silicified microcrystalline cellulose, Dicalcium Phosphate, malto-

dextrin, and a combination thereof.

164. The pharmaceutical composition of any one of paragraphs 152-163, wherein the filler is a combination of
mannitol and microcrystalline cellulose.

165. The pharmaceutical composition of any one of paragraphs 163-164, comprising about 30 w/w% to about 80
wiw% of mannitol.

166. The pharmaceutical composition of any one of paragraphs 163-164, comprising about 50 w/w% to about 80
wiw% of mannitol.

167. The pharmaceutical composition of any one of paragraphs 163-164, comprising about 56 w/w% of mannitol.

168. The pharmaceutical composition of any one of paragraphs 163-167, comprising about 1 w/w% to about 50
wiw% of microcrystalline cellulose.

169. The pharmaceutical composition of any one of paragraphs 163-167, comprising about 10 w/w% to about 30
wiw% of microcrystalline cellulose.

170. The pharmaceutical composition of any one of paragraphs 163-167, comprising about 20 w/w% of microcrys-
talline cellulose.

171. The pharmaceutical composition of any one of paragraphs 163-167, comprising about 56 w/w% of mannitol
and about 20 w/w% of microcrystalline cellulose.
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172. The pharmaceutical composition of any one of paragraphs 141-171, comprising a disintegrant.

173. The pharmaceutical composition of any one of paragraphs 152-172, comprising about 1 w/w% to about 30
wiw% of the disintegrant.

174. The pharmaceutical composition of any one of paragraphs 152-172, comprising about 5 w/w% to about 15
wiw% of the disintegrant.

175. The pharmaceutical composition of any one of paragraphs 152-172, comprising about 10 w/w?% of the disin-
tegrant.

176. The pharmaceutical composition of any one of paragraphs 152-175, wherein the disintegrant is selected from
croscarmellose sodium, sodium starch glycolate, crospovidone, and sodium bicarbonate.

177. The pharmaceutical composition of any one of paragraphs 152-176, wherein the disintegrant is croscarmellose
sodium.

178. The pharmaceutical composition of any one of paragraphs 141-177, comprising a lubricant.

179. The pharmaceutical composition of any one of paragraphs 152-178, comprising about 0.1 w/w% to about 10
wiw% of the lubricant.

180. The pharmaceutical composition of any one of paragraphs 152-178, comprising about 0.1 w/w% to about 1
wiw% of the lubricant.

181. The pharmaceutical composition ofany one of paragraphs 152-178, comprising about 0.5 w/w% of the lubricant.
182. The pharmaceutical composition of any one of paragraphs 152-181, wherein the lubricant is selected from
sodium stearyl fumarate, magnesium stearate, stearic acid, sodium lauryl sulfate, sodium oleate, glyceryl behenate,

and talc.

183. The pharmaceutical composition of any one of paragraphs 152-182, wherein the lubricant is sodium stearyl
fumarate.

184. The pharmaceutical composition of any one of paragraphs 141-183, comprising:
(a) the spray-dried dispersion of any one of paragraphs 119-140;
(b) a glidant;
(c) a filler; and
(d) a disintegrant.

185. The pharmaceutical composition of any one of paragraphs 141-183, comprising:
(a) about 1 w/w% to about 20 w/w% of the spray-dried dispersion of any one of paragraphs 119-140;
(b) about 0.1 w/w% to about 1 w/w% of a glidant;
(c) about 50 wiw% to about 90 w/w% of a filler; and
(d) about 5 w/w% to about 0.2 w/w% of a disintegrant.

186. The pharmaceutical composition of any one of paragraphs 141-183, comprising:
(a) about 13 w/w% of the spray-dried dispersion of any one of paragraphs 119-140;
(b) about 0.87 w/w% of a glidant;
(c) about 75.5 w/iw% of a filler; and
(d) about 10 w/w% of a disintegrant.

187. The pharmaceutical composition of any one of paragraphs 141-183, comprising:

(a) the spray-dried dispersion of Example 3;
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(b) calcium silicate;

(c) a combination of mannitol and microcrystalline cellulose; and

(d) croscarmellose sodium.
188. The pharmaceutical composition of paragraph 187, comprising:

(a) about 1 w/w% to about 20 w/w% of the spray-dried dispersion of Example 3;

(b) about 0.1 w/w% to about 1 w/w% of calcium silicate;

(c) about 50 w/w% to about 60 w/w% of mannitol and about 10 w/w% to about 30 w/w% of microcrystalline

cellulose; and

(d) about 5 w/w% to about 0.2 w/w% of croscarmellose sodium.
189. The pharmaceutical composition of paragraph 188, comprising:

(a) about 13 w/w% of the spray-dried dispersion of Example 3;

(b) about 0.67 w/w% of calcium silicate;

(c) about 56 w/iw% of mannitol and about 20 w/w% of microcrystalline cellulose; and

(d) about 10 w/w% of croscarmellose sodium.
190. The pharmaceutical composition of any one of paragraphs 141-189 that is formulated as a tablet, capsule,
sachet, powder, granules, coated particle, coated tablet, enterocoated tablet, enterocoated capsule, melting strip,
or melting film.
191. The pharmaceutical composition of paragraph 190, wherein the pharmaceutical composition is in tablet form.
182. The pharmaceutical composition of paragraph 180, wherein the pharmaceutical composition is in capsule form.
193. The pharmaceutical composition of paragraph 190, wherein the pharmaceutical composition is in sachet form.

194. The pharmaceutical composition of paragraph 180, wherein the pharmaceutical composition is in granule form.

195. The pharmaceutical composition of any one of paragraphs 190-192, wherein the pharmaceutical composition
is coated.

196. A method for preparing the spray-dried dispersion of any one of paragraphs 119-140, comprising:
dissolving the compound of Formula (I}, or a pharmaceutically acceptable salt thereof, and the polymer in an
organic solvent to form a solution; and
spray-drying the solution to produce the spray-dried dispersion, wherein the spray-drying forms homogeneous

particles of the compound of Formula (I) and the polymer.

197. The method of paragraph 196, comprising removing the organic solvent after formation of the spray-dried
dispersion by drying the spray-dried dispersion.

198. The method of paragraph 197, wherein the spray-dried dispersion is dried with a convection tray dryer.
199. The method of any one of paragraphs 196-198, wherein the organic solvent is acetone.

200. The method of any one of paragraphs 196-199, wherein the spray dryer inlet temperature is about 60°C to
about 80°C.

201. The method of paragraph 200, wherein the spray dryer inlet temperature is about 72°C.

202. The method of any one of paragraphs 196-201, wherein the spray dryer outlet temperature is about 25°C to
about 45°C.

203. The method of paragraph 202, wherein the spray dryer outlet temperature is about 35°C.
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204. The method of any one of paragraphs 196-203, wherein the homogeneous particles comprise a bulk density
of less than about 0.2 g/mL.

205. The method of paragraph 204, wherein the homogeneous particles comprise a bulk density of less than about
0.15 g/mL.

206. The method of any one of paragraphs 196-205, wherein the homogeneous particles comprise a tapped density
of less than about 0.3 g/mL.

207. The method of paragraph 206, wherein the homogeneous particles comprise a tapped density of less than
about 0.25 g/mL.

208. A method for preparing a pharmaceutical composition, comprising combining the spray-dried dispersion of any
one of paragraphs 119-140 with one or more pharmaceutically acceptable excipients.

209. The method of paragraph 208, comprising:

(a) blending the spray-dried dispersion of any one of paragraphs 119-140, with a glidant;

(b) further blending the blend of step (a) with a filler and a disintegrant;

(c) screening the blend of step (b} to break up aggregates and assist with blend uniformity;

(d) further blending the intragranular blend of step (c);

(e) compaction of the intragranular blend of step (d) via roller compaction to form granules; and
(f) milling of ribbon from roller compaction into granules of step (e).

210. A method oftreating congenital adrenal hyperplasia (CAH), in a subjectin need thereof, comprising administering
to the subject a therapeutically effective amount of the spray-dried dispersion of any one of paragraphs 119-140 or

the pharmaceutical composition of any one of paragraphs 141-195.

211. The method of paragraph 210, wherein the spray-dried dispersion or the pharmaceutical composition is ad-
ministered to the subject in a fed state.

212. The method of paragraph 210 or paragraph 211, wherein the spray-dried dispersion or the pharmaceutical
composition is administered to the subject with a nutritional composition.

213. The method of paragraph 212, wherein the nutritional composition is a liquid dietary supplement comprising
1500 calories per liter with a caloric distribution of 14.7% protein, 32% fat and 53.3% carbohydrate.

214, The method of paragraph 212 or paragraph 213, wherein the nutritional composition is administered in an
amount of about 8 fluid cunces.

215. The method of any one of paragraphs 212-214, wherein the nutritional compaosition is administered within 30
minutes of administration of the spray-dried dispersion or the pharmaceutical composition.

216. The method of any one of paragraphs 211-215, wherein administering the spray-dried dispersion or the phar-
maceutical composition exhibits a positive food effect.

217. The method of paragraph 216, wherein the positive food effect is measured in terms of C ..., AUC, or combi-
nations thereof when comparing oral administration of the spray-dried dispersion or pharmaceutical composition in

the fed and fasting states.

218. The method of any one of paragraphs 211-217, wherein the ratio of the AUC in the fed state to the AUC in the
fasted state is about 5 to about 10.

219. The method of any one of paragraphs 211-217, wherein the ratio of the C,,,, in the fed state to the C,, in the
fasted state is about 5 to about 10.

220. The method of any one of paragraphs 210-218, wherein the subject is a pediatric subject.
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221. A method of improving gastrointestinal absorption of a compound of Formula (1) in a subject, comprising orally
administering to the subject the pharmaceutical composition of any one of paragraphs 141-195, wherein the im-
provement is relative to oral administration of the compound of Formula (I) which has not been prepared as a spray-
dried dispersion.

222. The method of paragraph 221, wherein the subject is a pediatric subject.

223. A method of improving oral bicavailability of a compound of Formula (I) in a subject, comprising orally admin-
istering to the subject the pharmaceutical composition of any one of paragraphs 141-195, wherein the improvement
is relative to oral administration of the compound of Formula (1) which has not been prepared as a spray-dried
dispersion.

224. The method of paragraph 223, wherein the subject is a pediatric subject.

225. The spray-dried dispersion of any one of paragraphs 119-140, wherein the spray-dried dispersion is formulated
for oral administration and exhibits a positive food effect when administered orally.

226. The spray-dried dispersion of paragraph 225, wherein the spray-dried dispersion has a ratio of the AUC in the
fed state to the AUC in the fasted state of about 5 to about 10.

227. The spray-dried dispersion of paragraph 225, wherein the spray-dried dispersion has a ratio of the C,,,, in the

fed state to the C,,,,, in the fasted state of about 5 to about 10.

228. A crystalline salt, which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(15)-2-cyclopropyl-1-(3-fluoro-4-methyl-
phenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, p-toluenesulfonic acid salt.

229. The salt of paragraph 228, having Form 1 of the Compound of Formula (1).

230. The salt of paragraph 228 or paragraph 229, having an X-ray powder diffraction pattern as substantially shown
in Figure 27.

231. The salt of any one of paragraphs 228-230, having a DSC thermogram substantially as depicted in Figure 28.

232. The saltofany one of paragraphs 228-231, having a thermogravimetricanalysis (TGA) thermogram substantially
as depicted in Figure 28.

233. The salt of any one of paragraphs 228-232, having at least one X-ray powder diffraction (XRPD) peak, in terms
of 2-theta (= 0.2 degrees), selected 9.1, 11.3, 13.2, 16.3 and 21.1 degrees.

234. The salt of any one of paragraphs 228-232, having at least two X-ray powder diffraction (XRPD) peaks, in
terms of 2-theta (= 0.2 degrees), selected from 9.1, 11.3, 13.2, 16.3 and 21.1 degrees.

235. The salt of any one of paragraphs 228-232, having at least three X-ray powder diffraction (XRPD) peaks, in
terms of 2-theta (* 0.2 degrees), selected from 9.1, 11.3, 13.2, 16.3 and 21.1 degrees.

236. The salt of any one of paragraphs 228-232, having at least four X-ray powder diffraction (XRPD) peaks, in
terms of 2-theta (= 0.2 degrees), selected from 9.1, 11.3, 13.2, 16.3 and 21.1 degrees.

237. The salt of any one of paragraphs 228-232, having characteristic X-ray powder diffraction (XRPD) peaks, in
terms of 2-theta (= 0.2 degrees), at 9.1, 11.3, 13.2, 16.3 and 21.1 degrees.

238. The salt of any one of paragraphs 228-237, having an endothermic peak having an onset of melt at about 156
°C (22.2 J/g) in a differential scanning calorimetry (DSC) thermogram.

239. A method of treating congenital adrenal hyperplasia in a subject in need thereof comprising administering 4-(2-
chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-

ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, in an amount sufficient to reduce the level
of one or more biomarkers selected from (a) 17-hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone
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(ACTH); and (c) androstenedione in the subject.

240. The method of paragraph 239, wherein the reduction in level of any of biomarkers is determined by comparing
the level of the biomarker as measured during the circadian release on a day prior to administering 4-(2-chloro-4-
methoxy-5-methylphenyl)}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thi-

azol-2-amine, or a pharmaceutically acceptable salt thereof and the level of the biomarker as measured during the
circadian release on the day after administering the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-
1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable
salt thereof.

241. The method of paragraph 240, wherein the circadian release occurs between the hours of 2 a.m. and 10 a.m.

242. The method of any one of paragraphs 239-241, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered three to eight hours prior to the circadian release of the biomarker.

243, The method of any one of paragraphs 239-242, wherein the level of 17-hydroxyprogesterone is reduced by at
least 25%.

244. The method of any one of paragraphs 239-242, wherein the level of 17-hydroxyprogesterone is reduced by at
least 50%.

245. The method of any one of paragraphs 239-244, wherein the level of adrenocorticotropic hormone is reduced
by at least 25%.

246, The method of any one of paragraphs 239-244, wherein the level of adrenocorticotropic hormone is reduced
by at least 40%.

247. The method of any one of paragraphs 239-244, wherein the level of adrenocorticotropic hormone is reduced
by at least 50%.

248. The method of any one of paragraphs 239-247, wherein the level of androstenedione is reduced by at least 25%.
249. The method of any one of paragraphs 239-247, wherein the level of androstenedione is reduced by at least 30%.
250. The method of any one of paragraphs 239-247, wherein the level of androstenedione is reduced by at least 50%.

251. The method of any one of paragraphs 239-250, wherein the level of 17-hydroxyprogesterone is reduced by at
least 50% and the level of androstenedione is reduced by at least 50%.

252. The method of any one of paragraphs 239-251, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to about 50 mg or about 100 mg of 4-(2-
chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-
ynyl-1,3-thiazol-2-amine free base.

253. The method of any one of paragraphs 239-252, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S5)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine is administered in the
free base form.

254. A method for reducing the severity of one or more symptoms selected from hirsutism, precocious puberty,
fertility problems, acne, and growth impairment in a subject having classic congenital adrenal hyperplasia,
comprising administering 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, in an amount
sufficient to reduce the level of androstenedione in the subject.

255 The method of paragraph 254, wherein the growth impairment is selected from one or more of accelerated
height velocity, accelerated weight velocity, or accelerated bone age.
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256. The method of paragraph 254 or 255, wherein the androstenedione is reduced by at least 25%.
257. The method of paragraph 254 or 255, wherein the androstenedione is reduced by at least 30%.
258. The method of paragraph 254 or 255, wherein the androstenedione is reduced by at least 50%.

259. A method of reducing the level of one or more biomarkers of congenital adrenal hyperplasia in a subject having
congenital adrenal hyperplasia comprising administering to the subject 4-(2-chloro-4-methoxy-5-methylphe-
nyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a phar-
maceutically acceptable salt thereof.

260. The method of paragraph 259, wherein the one or more biomarkers of congenital adrenal hyperplasia are
selected from (a) 17-hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone (ACTH); and (c) androsten-
edione.

261. A method of reducing the dosage of corticosteroid administered to a subject having congenital adrenal hyper-
plasia for controlling congenital adrenal hyperplasia comprising administering to the subject 4-(2-chloro-4-methoxy-
5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-
amine, or a pharmaceutically acceptable salt thereof.

262. The method of paragraph 261, wherein the corticosteroid is a glucocorticoid.

263. A method of reducing the severity of one or more side effects of glucocorticoid treatment in a subject having
congenital adrenal hyperplasia comprising administering to the subject 4-(2-chloro-4-methoxy-5-methylphe-
nyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a phar-
maceutically acceptable salt thereof,

wherein the side effect is selected from osteoporosis, avascularnecrosis of bone, myopathy, hyperglycemia, diabetes
mellitus, dyslipidemia, weight gain, Cushing syndrome, Cushingoid features, growth suppression, adrenal suppres-
sion, gastritis, peptic ulcer, gastrointestinal bleeding, visceral perforation, hepatic steatosis, pancreatitis, hyperten-
sion, coronary heart disease, ischemic heart disease, heart failure, dermatoprosis, skin atrophy, ecchymosis, pur-
pura, erosions, striae, delayed wound healing, easy bruising, acne, hirsutism, hair loss, mood changes, depression,
euphoria, mood lability, irritability, akathisia, anxiety, cognitive impairment, psychosis, dementia, delirium, cataract,
glaucoma, ptosis, mydriasis, opportunistic ocular infections, central serous chorioretinopathy, suppression of cell-
mediated immunity, predisposition to infections, and reactivation of latent infections.

264. The method of any one of paragraphs 259-263, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[{1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof is administered at an amount sufficient to reduce the level of 17-hydroxyprogesterone (17-
OHP) by at least 50% as compared to the level prior to administration.

265. The method of any one of paragraphs 259-264, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof is administered at an amount sufficient to reduce the level of androstenedione by at least
30% as compared to the level prior to administration.

266. The method of any one of paragraphs 259-264, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof is administered at an amount sufficient to (a) reduce the level of 17-hydroxyprogesterone
(17-OHP) by atleast 50% as compared to the level prior to administration; and (b) reduce the level of androstenedione
by at least 30% as compared to the level prior to administration.

267. The method of any one of paragraphs 259-266, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to from about 25 mg to about 150 mg
4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-
2-ynyl-1,3-thiazol-2-amine free base.

268. The method of any one of paragraphs 259-267, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
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2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to about 50 mg or about 100 mg of 4-(2-
chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-
ynyl-1,3-thiazol-2-amine free base.

269. The method of any one of paragraphs 259-268, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(15)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine is administered in the
free base form.

270. A method of treating congenital adrenal hyperplasia in a subject comprising

(i) measuring the level of one or more biomarkers selected from (a) 17-hydroxyprogesterone (17-OHP); (b)
adrenocorticotropic hormone (ACTH); and (c) androstenedione in a biological sample obtained from the subject;
(iiy analyzing the level of the one or more biomarkers to determine if the level of the one or more biomarkers is
elevated compared to a healthy subject not having congenital adrenal hyperplasia; and

(iiiy administering to the subject 4-(2-chloro-4-methoxy-5-methylphenyl}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-
methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof
if the subject is determined to have elevated levels of the one or more biomarkers.

271. The method of paragraph 270, further comprising (iv) measuring the level of the one or more biomarkers after
administering 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1-8)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-
methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, in a biological sample ob-
tained from the subject to determine whether the subject has reduced levels of the one or more biomarkers as
compared with the measurement of step (i).

272. The method of paragraph 271, further comprising (v) continuing the administration of 4-(2-chloro-4-methoxy-
5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-
amine, or a pharmaceutically acceptable salt thereofif the subject has reduced levels ofthe one or more biomarkers.

273. The method of paragraph 271 or 272, wherein steps (i) and (iv) are performed on biological samples taken
from the subject in a similar manner and within a same time of day window.

274. The method of any one of paragraphs 271-273, wherein steps (i) and (iv) are performed on biological samples
taken from the subject within the time of day window from 2 a.m. to 10 a.m.

275. The method of any one of paragraphs 271-273, wherein steps (i) and (iv) are performed on biclogical samples
taken from the subject within the time of day window from 8 a.m. to 10 a.m.

276. The method of any one of paragraphs 271-275, wherein steps (i) and (iv) comprise measuring the levels of at
least two biomarkers selected from (a) 17-hydroxyprogesterone (17-OHP); (b) adrenccorticotropic hormone (ACTH);
and (c) androstenedione.

277. The method of any one of paragraphs 271-275, wherein steps (i) and (iv) comprise measuring the levels of (a)
17-hydroxyprogesterone (17-OHPY); (b) adrenocorticotropic hormone (ACTH); and (c) androstenedione.

278. The method of any one of paragraphs 270-277, wherein step (i) comprises measuring the level of 17-hydrox-
yprogesterone (17-OHP), wherein the level of 17-hydroxyprogesterone (17-OHP) is elevated when it is greater than
or equal to 1,000 ng/dL.

279. The method of any one of paragraphs 270-278, wherein step (i) comprises measuring the level of androsten-
edione, wherein the level of androstenedione is elevated when it is greater than 200 ng/dL.

280. The method of any one of paragraphs 270-279, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to from about 25 mg to about 150 mg
of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-
prop-2-ynyl-1,3-thiazol-2-amine free base.
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281. The method of any one of paragraphs 270-279, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to about 50 mg or about 100 mg of 4-(2-
chloro-4-methoxy-5-methylphenyl)-N-[(1S8)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-
ynyl-1,3-thiazol-2-amine free base.

282. The method of any one of paragraphs 270-281, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine is administered in the
free base form.

283. Amethod oftreating congenital adrenal hyperplasia (CAH), in asubjectin need thereof, comprising administering
to the subject a therapeutically effective amount of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-
1-(3-fluoro-4-methylphenylethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable
salt thereof, where in the subject is in a fed state.

284. The method of paragraph 283, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-
fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt

thereof, is administered to the subject with a nutritional composition.

285. The method of paragraph 284, wherein the nutritional composition is a liquid dietary supplement comprising
1500 calories per liter with a caloric distribution of 14.7% protein, 32% fat and 53.3% carbohydrate.

286. The method of paragraph 284 or 285, wherein the nutritional composition is administered in an amount of about
8 fluid ounces.

287. The method of any one of paragraphs 284-286, wherein the nutritional composition is administered within 30
minutes of administration of the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-meth-
ylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof.

288. A pharmaceutical composition of any one of paragraphs 1-56, 59-116 or 141-185 for use in a method of treating
congenital adrenal hyperplasia (CAH) in a subject.

289. The pharmaceutical composition for use according to paragraph 288, wherein the subject is in a fed state.

290. The pharmaceutical composition for use according to paragraph 288 or paragraph 289, wherein the subject is
administered the pharmaceutical composition with a nutritional composition.

291. The pharmaceutical composition for use according to paragraph 290, wherein the nutritional composition is a
liquid dietary supplement comprising about 1000 to about 2000 calories per liter with a fat content greater than about
30%.

292. The pharmaceutical composition for use according to paragraph 290, wherein the nutritional composition is a
liquid dietary supplement comprising 1500 calories per liter with a caloric distribution of 14.7% protein, 32% fat and

53.3% carbohydrate.

293. The pharmaceutical composition for use according to any one of paragraphs 290-292, wherein the nutritional
composition is administered in an amount of about 6 to about 12 fluid ounces.

294. The pharmaceutical composition for use according to any one of paragraphs 290-293, wherein the nutritional
composition is administered in an amount of about 8 fluid ounces.

295. The pharmaceutical composition for use according to any one of paragraphs 290-294, wherein the nutritional
composition is administered within 30 minutes of administration of the pharmaceutical composition.

296. The pharmaceutical composition for use according to any one of paragraphs 289-295, wherein administering
the pharmaceutical composition exhibits a positive food effect.

297. The pharmaceutical composition for use according to paragraph 296, wherein the positive food effect is meas-
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uredinterms of C,,,,., AUC, ora combinationthereofofa compound of Formula (I) when comparing oral administration
of the pharmaceutical composition in the fed and fasting states.

298. The pharmaceutical composition for use according to any one of paragraphs 289-297, wherein the ratio of the
AUC of the compound of Formula (1) in the fed state to the AUC of the compound of Formula (I} in the fasted state
is about 1 to about 4 or about 5 to about 10.

299. The pharmaceutical composition for use according to any one of paragraphs 289-297, wherein the ratio of the
C nax 0fthe compound of Formula (1) in the fed state to the C,,,, of the compound of Formula (l) in the fasted state
is about 1 to about 4 or about 5 to about 10.

300. The pharmaceutical composition for use according to any one of paragraphs 289-297, wherein the ratio of the
AUC of the compound of Formula (1) in the fed state to the AUC of the compound of Formula (I} in the fasted state
is about 1.5 to about 3,

301. The pharmaceutical composition for use according to any one of paragraphs 289-297, wherein the ratio of the
C max 0fthe compound of Formula (I} in the fed state to the C,;,,, of the compound of Formula (l) in the fasted state
is about 1.5 to about 3.

302. The pharmaceutical composition for use according to any one of paragraphs 288-301, wherein the subject is
a pediatric subject.

303. The pharmaceutical composition for use according to any one of paragraphs 289-295, wherein the pharma-
ceutical composition exhibits a positive food effect when administered orally.

304. The pharmaceutical composition for use according to paragraph 303, wherein the compound of Formula (l)
has a ratio of the AUC in the fed state to the AUC in the fasted state of about 1 to about 4 or about 5 to about 10.

305. The pharmaceutical composition for use according to paragraph 303, wherein the compound of Formula (l)
has a ratio of the C,, in the fed state to the C,,, in the fasted state of about 1 to about 4 or about 5 to about 10.

306. The pharmaceutical composition for use according to paragraph 303, wherein the compound of Formula ()
has a ratio of the AUC in the fed state to the AUC in the fasted state of about 1.5 to about 3.

307. The pharmaceutical composition for use according to paragraph 303, wherein the compound of Formula ()
has a ratio of the C,, in the fed state to the C,,,, in the fasted state of about 1.5 to about 3.

308. The pharmaceutical composition for use according to any one of paragraphs 288-307, wherein the pharma-
ceutical composition is administered to the subject with a meal.

309. The pharmaceutical composition for use according to paragraph 308, wherein the meal is a high fat meal.
310. The pharmaceutical composition for use according to paragraph 308, wherein the meal is a low fat meal.

311. The pharmaceutical composition for use according to any one of paragraphs 308-310, wherein the pharma-
ceutical composition is administered within about 5 minutes after the start of the meal.

312. The pharmaceutical composition for use according to any one of paragraphs 308-311, wherein the meal is an
evening meal.

313. The pharmaceutical composition for use according to any one of paragraphs 308-311, wherein the meal is a
morning meal.

314. The pharmaceutical composition for use according to any one of paragraphs 308-313, wherein administering
the pharmaceutical composition exhibits a positive food effect.

315. The pharmaceutical composition for use according to paragraph 314, wherein the positive food effect is meas-
ured in terms of C,,,,, AUC, or combinations thereof of the compound of Formula (I) when comparing oral admin-
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istration of the pharmaceutical composition in the fed and fasting states.

316. The pharmaceutical composition for use according to any one of paragraphs 308-315, wherein the ratio of the
AUC of the compound of Formula (1) in the fed state to the AUC of the compound of Formula (I} in the fasted state
is about 1 to about 4 or about 5 to about 10.

317. The pharmaceutical composition for use according to any one of paragraphs 308-316, wherein the ratio of the
Cnax 0f the compound of Formula (1} in the fed state to the C,,, of the compound of Formula (l) in the fasted state
is about 1 to about 4 or about 5 to about 10.

318. The pharmaceutical composition for use according to any one of paragraphs 308-315, wherein the ratio of the
AUC of the compound of Formula (1) in the fed state to the AUC of the compound of Formula (I} in the fasted state
is about 1.5 to about 3.

319. The pharmaceutical composition for use according to any one of paragraphs 308-315 or 318, wherein the ratio
of the C,5, 0f the compound of Formula (1) in the fed state to the C 5, of the compound of Formula (I} in the fasted
state is about 1.5 to about 3,

320. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the pharma-
ceutical composition comprises about 25 mg of the compound of Formula (I}, or a pharmaceutically acceptable salt
thereof, based on the weight of the free base.

321. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the pharma-
ceutical composition comprises about 50 mg of the compound of Formula (1), or a pharmaceutically acceptable salt
thereof, based on the weight of the free base.

322. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the pharma-
ceutical composition comprises about 75 mg of the compound of Formula (I}, or a pharmaceutically acceptable salt
thereof, based on the weight of the free base.

323. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the pharma-
ceutical composition comprises about 100 mg of the compound of Formula (1}, or a pharmaceutically acceptable
salt thereof, based on the weight of the free base.

324. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering a daily dose of the pharmaceutical composition comprising about 25 mg of the compound
of Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

325. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering a daily dose of the pharmaceutical composition comprising about 50 mg of the compound
of Formula (1), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

326. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering a daily dose of the pharmaceutical composition comprising about 75 mg of the compound
of Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

327. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering a daily dose of the pharmaceutical composition comprising about 100 mg of the compound
of Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

328. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering a daily dose of the pharmaceutical composition comprising about 150 mg of the compound
of Formula (1), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

329. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method

comprises administering a daily dose of the pharmaceutical composition comprising about 200 mg of the compound
of Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.
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330. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering the pharmaceutical composition twice daily in a dose of about 25 mg of the compound of
Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

331. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering the pharmaceutical composition twice daily in a dose of about 50 mg of the compound of
Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

332. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering the pharmaceutical composition twice daily in a dose of about 75 mg of the compound of
Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

333. The pharmaceutical composition for use according to any one of paragraphs 288-319, wherein the method
comprises administering the pharmaceutical composition twice daily in a dose of about 100 mg of the compound of
Formula (I}, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

334. The pharmaceutical composition for use according to any one of paragraphs 288-333, wherein the subject is
concurrently receiving a dose of a glucocorticoid.

335. The pharmaceutical composition for use according to paragraph 334, wherein the glucocorticoid is selected
from cortisol (hydrocortisone), cortisone, prednisone, prednisolone, methylprednisolone, dexamethasone, betam-
ethasone, triamcinolone, fludrocortisone acetate, and deoxycorticosterone acetate.

336. The pharmaceutical composition for use according to paragraph 334 or 335, wherein the glucocorticoid is
cortisol (hydrocortisone).

337. The pharmaceutical composition for use according to paragraph 334 or 335, wherein the glucocorticoid is
cortisone.

338. The pharmaceutical composition for use according to paragraph 334 or 335, wherein the glucocorticoid is
prednisone.

339. The pharmaceutical composition foruse according to any one of paragraphs 334-338, wherein the glucocorticoid
dose is measured in hydrocortisone equivalents.

340. The pharmaceutical composition foruse according to any one of paragraphs 334-339, wherein the glucocorticoid
dose is measured as a multiple of the upper limit of normal of physiologic dosing in hydrocortisone equivalents.

341. The pharmaceutical composition foruse according to any one of paragraphs 334-340, wherein the glucocorticoid
dose is a physiologic dose as measured after a time period of administration of the pharmaceutical composition.

342 The pharmaceutical composition foruse according to any one of paragraphs 334-340, wherein the glucocorticoid
dose is a physiologic dose of about 4 to about 12 mg/m2/day as measured after a time period of administration of
the pharmaceutical composition.

343. The pharmaceutical composition foruse according to any one of paragraphs 334-340, whereinthe glucocorticoid
dose is a physiologic dose of about 4 to about 9 mg/m2/day as measured after a time period of administration of
the pharmaceutical composition.

344 The pharmaceutical composition foruse according to any one of paragraphs 334-340, wherein the glucocorticoid
dose is a physiologic dose that is less than about 8 mg/m2/day as measured after a time period of administration
of the pharmaceutical composition.

345. The pharmaceutical composition foruse according to any one of paragraphs 334-344 wherein the glucocorticoid
dose of the subject is reduced by about 10% after a time period of administration of the pharmaceutical composition,

wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition
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346. The pharmaceutical composition foruse according to any one of paragraphs 334-344  wherein the glucocorticoid
dose ofthe subject is reduced by about 20% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

347. The pharmaceutical composition foruse according to any one of paragraphs 334-344 wherein the glucocorticoid
dose ofthe subject is reduced by about 30% after a time peried of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

348. The pharmaceutical composition foruse according to any one of paragraphs 334-344  wherein the glucocorticoid
dose ofthe subject is reduced by about 40% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

349. The pharmaceutical composition foruse according to any one of paragraphs 334-344  wherein the glucocorticoid
dose ofthe subject is reduced by about 50% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

350. The pharmaceutical composition foruse according to any one of paragraphs 334-344 whereinthe glucocorticoid
dose of the subject is reduced by about 60% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

351. The pharmaceutical composition foruse according to any one of paragraphs 334-344, whereinthe glucocorticoid
dose ofthe subject is reduced by about 70% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

352. The pharmaceutical composition foruse according to any one of paragraphs 334-344, whereinthe glucocorticoid
dose of the subject is reduced by less than about 20% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to admin-
istration of the pharmaceutical composition.

353. The pharmaceutical composition foruse according to any one of paragraphs 334-344, wherein the glucocorticoid
dose ofthe subject is reduced by about 20% to about 50% after a time peried of administration of the pharmaceutical
composition, wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to admin-
istration of the pharmaceutical composition.

354, The pharmaceutical composition foruse according to any one of paragraphs 334-344, whereinthe glucocorticoid
dose of the subject is reduced by greater than about 50% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to admin-
istration of the pharmaceutical composition.

355. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of 17-
hydroxyprogesterone is reduced by at least about 25% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of 17-hydroxyprogesterone is relative to the level of 17-hydroxypro-
gesterone prior to administration of the pharmaceutical composition.

356. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of 17-
hydroxyprogesterone is reduced by at least about 50% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of 17-hydroxyprogesterone is relative to the level of 17-hydroxypro-
gesterone prior to administration of the pharmaceutical composition.

357. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of 17-
hydroxyprogesterone is less than about 1.5 times the upper limit of normal after a time period of administration of
the pharmaceutical composition.
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358. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of 17-
hydroxyprogesterone is within normal limits after a time period of administration of the pharmaceutical composition.

359. The pharmaceutical composition for use according to any one of paragraphs 288-358, wherein the level of
adrenocorticotropic hormone is reduced by at least about 25% after a time period of administration of the pharma-
ceutical composition, wherein the reduction of the level of adrenocorticotropic hormone is relative to the level of
adrenocorticotropic hormone prior to administration of the pharmaceutical composition.

360. The pharmaceutical composition for use according to any one of paragraphs 288-358, wherein the level of
adrenocorticotropic hormone is reduced by at least about 40% after a time period of administration of the pharma-
ceutical composition, wherein the reduction of the level of adrenocorticotropic hormone is relative to the level of
adrenocorticotropic hormone prior to administration of the pharmaceutical composition.

361. The pharmaceutical composition for use according to any one of paragraphs 288-358, wherein the level of
adrenocorticotropic hormone is reduced by at least about 50% after a time period of administration of the pharma-
ceutical composition, wherein the reduction of the level of adrenocorticotropic hormone is relative to the level of
adrenocorticotropic hormone prior to administration of the pharmaceutical composition.

362. The pharmaceutical composition for use according to any one of paragraphs 288-358, wherein the level of
adrenocorticotropic hormone is less than about 1.5 times the upper limit of normal after a time period of administration
of the pharmaceutical composition.

363. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of
adrenocorticotropic hormaone is within normal limits after a time period of administration of the pharmaceutical
composition,

364. The pharmaceutical composition for use according to any one of paragraphs 288-363, wherein the level of
androstenedione is reduced by at least about 25% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of androstenedione is relative to the level of androstenedione prior
to administration of the pharmaceutical composition.

365. The pharmaceutical composition for use according to any one of paragraphs 288-363, wherein the level of
androstenedione is reduced by at least about 30% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of androstenedione is relative to the level of androstenedione prior
to administration of the pharmaceutical composition.

366. The pharmaceutical composition for use according to any one of paragraphs 288-363, wherein the level of
androstenedione is reduced by at least about 50% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of androstenedione is relative to the level of androstenedione prior
to administration of the pharmaceutical composition.

367. The pharmaceutical composition for use according to any one of paragraphs 288-363, wherein the level of
androstenedione is less than about 1.5 times the upper limit of normal after a time period of administration of the
pharmaceutical composition.

368. The pharmaceutical composition for use according to any one of paragraphs 288-363, wherein the level of
androstenedione is within normal limits after a time period of administration of the pharmaceutical composition.

369. The pharmaceutical composition for use according to any one of paragraphs 288-368, wherein the level of
testosterone is reduced by at least about 25% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the level of testosterone is relative to the level of testosterone prior to administration of the
pharmaceutical composition.

370. The pharmaceutical composition for use according to any one of paragraphs 288-368, wherein the level of
testosterone is reduced by at least about 30% after a time period of administration of the pharmaceutical composition,

wherein the reduction of the level of testosterone is relative to the level of testosterone prior to administration of the
pharmaceutical composition.
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371. The pharmaceutical composition for use according to any one of paragraphs 288-368, wherein the level of
testosterone is reduced by at least about 50% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the level of testosterone is relative to the level of testosterone prior to administration of the
pharmaceutical composition.

372. The pharmaceutical composition for use according to any one of paragraphs 288-368, wherein the level of
testosterone is less than about 1.5 times the upper limit of normal after a time period of administration of the
pharmaceutical composition.

373. The pharmaceutical composition for use according to any one of paragraphs 288-368, wherein the level of
testosterone is within normal limits after a time period of administration of the pharmaceutical composition comprising
the compound of Formula (I}, or a pharmaceutically acceptable salt thereof.

374. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of 17-
hydroxyprogesterone is reduced by at least about 50% and the level of androstenedione is reduced by at least about
50% after a time period of administration of the pharmaceutical composition, wherein the reduction of the level of
17-hydroxyprogesterone and the level of androstenedione is relative to the level of 17-hydroxyprogesterone and
the level of androstenedione prior to administration of the pharmaceutical composition.

375. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of 17-
hydroxyprogesterone is less than about 1.5 times the upper limit of normal and the level of androstenedione is less
than about 1.5 times the upperlimit of normal after a time period of administration of the pharmaceutical composition.

376. The pharmaceutical composition for use according to any one of paragraphs 288-354, wherein the level of 17-
hydroxyprogesterone is within normal limits and the level of androstenedione is within normal limits after a time
period of administration of the pharmaceutical composition.

377. The pharmaceutical composition for use according to any one of paragraphs 334-378, wherein the subject
exhibits a decrease in glucocorticoid burden after a time period of administration of the pharmaceutical composition,
wherein the decrease in glucocorticoid burden is relative to the glucocorticoid burden prior to administration of the
pharmaceutical composition.

378. The pharmaceutical composition for use according to paragraph 377, wherein one or more symptoms of
glucocorticoid burden selected from quality of life, fatigue, sleep, insulin resistance, glucose tolerance, glucose
control, dyslipidemia, hyperlipidemia, bone mineral density, bone turnover, fat mass, weight, central obesity, blood
pressure, hirsutism severity, menstrual cyclicity, control of testicular adrenal rest tumor and fertility, is improved after
a time period of administration of the pharmaceutical composition, wherein the improvement in the one or more
symptoms is relative to the status of the one or more symptoms prior to administration of the pharmaceutical
composition.

379. The pharmaceutical composition for use according to any one of paragraphs 341-378, wherein the time period
of administration is at least about 4 weeks.

380. The pharmaceutical composition for use according to any one of paragraphs 341-378, wherein the time period
of administration is at least about 24 weeks.

381. The pharmaceutical composition for use according to any one of paragraphs 341-378, wherein the time period
of administration is at least about one year.

382. The pharmaceutical composition for use according to any one of paragraphs 288-381, wherein the subject is
a pediatric subject.

383. The pharmaceutical composition for use according to paragraph 382, wherein the pediatric subject is less than
or equal to six years old.

384. The pharmaceutical composition for use according to paragraph 382, wherein the pediatric subject is greater
than six years old and less than eleven years old.
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385. The pharmaceutical composition for use according to paragraph 382, wherein the pediatric subject is greater
than ten years old and less than fifteen years old.

386. The pharmaceutical composition for use according to paragraph 382, wherein the pediatric subject is greater
than fourteen years old and less than nineteen years old.

387. The pharmaceutical composition for use according to any one of paragraphs 288-381, wherein the subject is
an adult subject.

388. The pharmaceutical composition for use according to any one of paragraphs 387, wherein the adult subject is
over eighteen years old.

389. The pharmaceutical composition for use according to any one of paragraphs 288-388, wherein the subject is
female.

390. The pharmaceutical composition for use according to any one of paragraphs 288-388, wherein the subject is
male.

391. The pharmaceutical composition for use according to any one of paragraphs 288-390, wherein the compound
of Formula (I}, or a pharmaceutically acceptable salt thereof, is administered as a hydrochloric acid salt or p-
toluenesulfonic acid salt.

392. The pharmaceutical composition for use according to any one of paragraphs 288-390, wherein the compound
of Formula (I}, or a pharmaceutically acceptable salt thereof, is administered as a p-toluenesulfonic acid salt of any
one of paragraphs 228-238.

393. A compound, which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt therecof, for use in a
method of treating congenital adrenal hyperplasia in a subject, wherein the compound, or a pharmaceutically ac-
ceptable salt thereof, is administered in an amount sufficient to reduce the level of one or more biomarkers selected
from (a) 17-hydroxyprogesterone (17-OHP}; (b) adrenocorticotropic hormone (ACTHY); and (c) androstenedione in
the subject.

394. The compound of paragraph 393, wherein the reduction in level of any of biomarkers is determined by comparing
the level of the biomarker as measured during the circadian release on a day prior to administering 4-(2-chloro-4-
methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-ynyl-1,3-thi-
azol-2-amine, or a pharmaceutically acceptable salt thereof and the level of the biomarker as measured during the
circadian release on the day after administering the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-
1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable
salt thereof.

395. The compound of paragraph 394, wherein the circadian release occurs between the hours of 2a.m. and 10 a.m.
396. The compound of any one of paragraphs 393-395, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically

acceptable salt thereof, is administered three to eight hours prior to the circadian release of the biomarker.

397. The compound of any one of paragraphs 393-386, wherein the level of 17-hydroxyprogesterone is reduced by
at least 25%.

398. The compound of any one of paragraphs 393-396, wherein the level of 17-hydroxyprogesterone is reduced by
at least 50%.

399. The compound of any one of paragraphs 393-398, wherein the level of adrenocorticotropic hormone is reduced
by at least 25%.

400. The compound of any one of paragraphs 393-398, wherein the level of adrenocorticotropic hormone is reduced
by at least 40%.
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401. The compound of any one of paragraphs 393-398, wherein the level of adrenocorticotropic hormone is reduced
by at least 50%.

402. The compound of any one of paragraphs 393-401, wherein the level of androstenedione is reduced by at least
25%.

403. The compound of any one of paragraphs 393-401, wherein the level of androstenedione is reduced by at least
30%.

404. The compound of any one of paragraphs 393-401, wherein the level of androstenedione is reduced by at least
50%.

405. The compound of any one of paragraphs 393-401, wherein the level of 17-hydroxyprogesterone is reduced by
at least 50% and the level of androstenedione is reduced by at least 50%.

406. The compound of any one of paragraphs 393-405, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to about 50 mg or about 100 mg of 4-(2-
chloro-4-methoxy-5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-
ynyl-1,3-thiazol-2-amine free base.

407. The compound of any one of paragraphs 393-406, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(18)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine is administered in the
free base form.

408. A compound, which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, for use in a
method of reducing the severity of one or more symptoms selected from hirsutism, precocious puberty, fertility
problems, acne, and growth impairment in a subject having classic congenital adrenal hyperplasia, wherein the
compound is administered in an amount sufficient to reduce the level of androstenedione in the subject.

409. The compound of paragraph 408, wherein the growth impairment is selected from one or more of accelerated
height velocity, accelerated weight velocity, or accelerated bone age.

410. The compound of paragraph 408 or 409, wherein the level of androstenedione is reduced by at least 25%.
411. The compound of paragraph 408 or 409, wherein the level of androstenedione is reduced by at least 30%.
412. The compound of paragraph 408 or 409, wherein the level of androstenedione is reduced by at least 50%.
413. A compound, which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, for use in a
method of reducing the level of one or more biomarkers of congenital adrenal hyperplasia in a subject having
congenital adrenal hyperplasia.

414, The compound of paragraph 413, wherein the one or more biomarkers of congenital adrenal hyperplasia are
selected from (a) 17-hydroxyprogesterone (17-OHPY); (b) adrenocorticotropic hormone (ACTH); and (c) androsten-
edione.

415, A compound which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, for use in a
method of reducing the dosage of corticosteroid administered to a subject having congenital adrenal hyperplasia.
416. The compound of paragraph 415, wherein the corticosteroid is a glucocorticoid.

417. A compound which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-

nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, for use in a
method of reducing the severity of one or more side effects of glucocorticoid treatment in a subject having congenital
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adrenal hyperplasia, wherein the side effect is selected from osteoporosis, avascular necrosis of bone, myopathy,
hyperglycemia, diabetes mellitus, dyslipidemia, weight gain, Cushing syndrome, Cushingoid features, growth sup-
pression, adrenalsuppression, gastritis, peptic ulcer, gastrointestinal bleeding, visceral perforation, hepatic steatosis,
pancreatitis, hypertension, coronary heartdisease, ischemic heartdisease, heart failure, dermatoprosis, skin atrophy,
ecchymosis, purpura, erosions, striae, delayed wound healing, easy bruising, acne, hirsutism, hair loss, mood
changes, depression, euphoria, mood lability, irritability, akathisia, anxiety, cognitive impairment, psychosis, de-
mentia, delirium, cataract, glaucoma, ptosis, mydriasis, opportunistic ocular infections, central serous chorioretin-
opathy, suppression of cellmediated immunity, predisposition to infections, and reactivation of latent infections.

418. The compound of any one of paragraphs 413-417, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof is administered at an amount sufficient to reduce the level of 17-hydroxyprogesterone (17-
OHP) by at least 50% as compared to the level prior to administration.

419. The compound of any one of paragraphs 413-418, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof is administered at an amount sufficient to reduce the level of androstenedione by at least
30% as compared to the level prior to administration.

420. The compound of any one of paragraphs 413-417, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(15)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof is administered at an amount sufficient to (a) reduce the level of 17-hydroxyprogesterone
(17-OHP) by atleast 50% as compared to the level prior to administration; and (b) reduce the level of androstenedione
by at least 30% as compared to the level prior to administration.

421. The compound of any one of paragraphs 413-420, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to from about 25 mg to about 150 mg
4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-
2-ynyl-1,3-thiazol-2-amine free base.

422. The compound of any one of paragraphs 413-421, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to about 50 mg or about 100 mg of 4-(2-
chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-
ynyl-1,3-thiazol-2-amine free base.

423, The compound of any one of paragraphs 413-422, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine is administered in the
free base form.

424 A compound which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, for use in a
method of treating congenital adrenal hyperplasia in a subject comprising

(iy measuring the level of one or more biomarkers selected from (a) 17-hydroxyprogesterone (17-OHP); (b)
adrenocorticotropic hormone (ACTH); and (c) androstenedione in a biclogical sample obtained from the subject;
(iiy analyzing the level of the one or more biomarkers to determine if the level of the one or more biomarkers is
elevated compared to a healthy subject not having congenital adrenal hyperplasia; and

(iii) administering to the subject 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-
methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof
if the subject is determined to have elevated levels of the one or more biomarkers.

425 The compound of paragraph 424, further comprising (iv) measuring the level of the one or more biomarkers
after administering 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S}-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, in a biological
sample obtained from the subject to determine whether the subject has reduced levels ofthe one or more biomarkers
as compared with the measurement of step (i).
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426. The compound of paragraph 425, further comprising (v) continuing the administration of 4-(2-chloro-4-methoxy-
5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-
amine, or a pharmaceutically acceptable salt thereofif the subject has reduced levels of the one or more biomarkers.

427. The compound of paragraph 425 or 426, wherein steps (i) and (iv) are performed on biological samples taken
from the subject in a similar manner and within a same time of day window.

428. The compound of any one of paragraphs 425-427  wherein steps (i) and (iv) are performed on biological samples
taken from the subject within the time of day window from 2 a.m. to 10 a.m.

429. The compound of any one of paragraphs 425-427 , wherein steps (i} and (iv) are performed on biological samples
taken from the subject within the time of day window from 6 a.m. to 10 a.m.

430. The compound of any one of paragraphs 425-429, wherein steps (i) and (iv) comprise measuring the levels of
at least two biomarkers selected from (a) 17-hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone
(ACTH); and (c) androstenedione.

431. The compound of any one of paragraphs 425-429, wherein steps (i) and (iv) comprise measuring the levels of
(a) 17-hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone (ACTH); and (c) androstenedione.

432. The compound of any one of paragraphs 424-431, wherein step (i) comprises measuring the level of 17-
hydroxyprogesterone (17-OHP), wherein the level of 17-hydroxyprogesterone (17-OHP) is elevated when it is greater
than or equal to 1,000 ng/dL.

433. The compound of any one of paragraphs 424-432, wherein step (i) comprises measuring the level of andros-
tenedione, wherein the level of androstenedione is elevated when it is greater than 200 ng/dL.

434. The compound of any one of paragraphs 424-433, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to from about 25 mg to about 150 mg
of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenylethyl]-5-methyl-N-
prop-2-ynyl-1,3-thiazol-2-amine free base.

435. The compound of any one of paragraphs 424-433, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(18)-
2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically
acceptable salt thereof, is administered once daily at an amount equivalent to about 50 mg or about 100 mg of 4-(2-
chloro-4-methoxy-5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyljethyl]-5-methyl-N-prop-2-
ynyl-1,3-thiazol-2-amine free base.

436. The compound of any one of paragraphs 424-435, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-
2-cyclopropyl-1-(3-fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine is administered in the
free base form.

437. A compound which is 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof for use in a
method of treating congenital adrenal hyperplasia (CAH), in a subject, wherein the subject is in a fed state.

438. The compound of paragraph 437, wherein the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-
1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable
salt thereof, is administered to the subject with a nutritional composition.

439. The compound of paragraph 438, wherein the nutritional composition is a liquid dietary supplement comprising
1500 calories per liter with a caloric distribution of 14.7% protein, 32% fat and 53.3% carbohydrate.

440. The compound of paragraph 438 or 439, wherein the nutritional composition is administered in an amount of
about 8 fluid ounces.

441. The compound of any one of paragraphs 438-440, wherein the nutritional composition is administered within
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30 minutes of administration of the 4-(2-chloro-4-methoxy-5-methylphenyl}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-
methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof.

442 The compound of any one of paragraphs 437-441, wherein administering the 4-(2-chloro-4-methoxy-5-meth-
ylphenyl)}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a
pharmaceutically acceptable salt thereof, exhibits a positive food effect.

443. The compound of paragraph 442, wherein the positive food effect is measured in terms of C,,, AUC, or
combinations thereof when comparing oral administration of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cy-
clopropyl-1-(3-fluoro-4-methylphenylyethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically ac-
ceptable salt thereof, in the fed and fasting states.

444, The compound of any one of paragraphs 437-443, wherein the ratio of the AUC in the fed state to the AUC in
the fasted state is about 5 to about 10.

445. The compound of any one of paragraphs 437-443, wherein the ratio of the C,,5« in the fed state to the C, 5, in
the fasted state is about 5 to about 10.

Claims

1.

A pharmaceutical composition in oral solution dosage form comprising:

(a) a compound of Formula (1}:

\

I/

==
N N
O =
/ \ d
E

Cl
U]

or a pharmaceutically acceptable salt thereof;

(b) one or more of a sweetener, an anti-oxidant, and a flavor; and

(c) a liguid vehicle, wherein the liquid vehicle is selected from medium-chain triglycerides, propylene glycol
dicaprylate/dicaprate, glycerin, propylene glycol, polyethylene glycol, olive oil, soybean oil, corn oil, and tran-
scutol.

The pharmaceutical composition of claim 1, comprising about 1 w/v% to about 50 w/v% of the compound of Formula
(), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

The pharmaceutical composition of claim 1, comprising about 1 w/v% to about 10 w/v% of the compound of Formula
(I), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

The pharmaceutical composition of claim 1, comprising about 5 w/v% of the compound of Formula (1), or a phar-
maceutically acceptable salt thereof, based on the weight of the free base.

The pharmaceutical composition of any one of claims 1-4, comprising a sweetener.

The pharmaceutical composition of any one of claims 1-5, comprising about 0.01 w/v% to about 1.5 w/v% of the
sweetener.

The pharmaceutical composition of any one of claims 1-5, comprising about 0.1 w/v% to about 0.5 w/v% of the
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sweetener.
The pharmaceutical composition of any one of claims 1-5, comprising about 0.15 w/v% of the sweetener.

The pharmaceutical composition of any one of claims 1-8, wherein the sweeteneris selected from saccharin, sucrose,
sucralose, aspartame, dextrose, fructose, maltitol, mannitol, sorbitol, and avantame.

The pharmaceutical composition of any one of claims 1-9, wherein the sweetener is saccharin.
The pharmaceutical composition of any one of claims 1-10, comprising an anti-oxidant.

The pharmaceutical composition of any one of claims 1-11, comprising about 0.01 w/v% to about 1.5 w/v% of the
anti-oxidant.

The pharmaceutical composition of any one of claims 1-11, comprising about 0.1 w/v% to about 0.5 w/v% of the
anti-oxidant.

The pharmaceutical composition of any one of claims 1-11, comprising about 0.17 w/v% of the anti-oxidant.

The pharmaceutical composition of any one of claims 1-14, wherein the anti-oxidant is selected from butylated
hydroxytoluene, vitamin E TPGS, butylated hydroxyanisole, ascorbic acid, lecithin, tert-butylnydroquinone, and citric
acid.

The pharmaceutical composition of any one of claims 1-15, wherein the anti-oxidant is butylated hydroxytoluene.

The pharmaceutical composition of any one of claims 1-16, comprising a flavor.

The pharmaceutical composition of any one of claims 1-17, comprising about 0.01 w/v% to about 0.5 w/v% of the
flavor.

The pharmaceutical composition of any one of claims 1-17, comprising about 0.05 w/v% to about 0.2 w/v% of the
flavor.

The pharmaceutical composition of any one of claims 1-17, comprising about 0.10 w/v% of the flavor.

The pharmaceutical composition of any one of claims 1-20, wherein the flavoris selected from FONA orange flavor,
FONA. Juicy Flavor, FONA Grape Flavor, Firmenich SA Lemon Flavor, Firmenich Tetrarcme Qrange Flavor, IFF
Cherry Flavor, and IFF Grape Flavor.

The pharmaceutical composition of any one of claims 1-21, wherein the flavor is FONA orange flavor.

The pharmaceutical composition of any one of claims 1-22, comprising about 50 w/v% to about 99.9 w/v% of the
liquid vehicle.

The pharmaceutical composition of any one of claims 1-22, comprising about 90 w/v% to about 99 w/v% of the liquid
vehicle.

The pharmaceutical composition of any one of claims 1-22, comprising about 92 w/v% to about 97 w/v% of the liquid
vehicle.

The pharmaceutical compaosition of any one of claims 1-22, comprising about 94 .6 w/v% of the liquid vehicle.

The pharmaceutical composition of any one of claims 1-22, comprising about 70 w/v% to about 80 w/v% of the liquid
vehicle.

The pharmaceutical composition of any one of claims 1-22, comprising about 75 w/v% of the liquid vehicle.

The pharmaceutical composition of any one of claims 1-28, wherein the liquid vehicle is medium-chain triglycerides.
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The pharmaceutical composition of claim 29, wherein the medium-chain triglycerides is Labrafac Lipophile WL1349.
The pharmaceutical composition of any one of claims 1-30, further comprising a surfactant.
The pharmaceutical composition of claim 31, comprising about 1 w/v% to about 50 w/v% of the surfactant.
The pharmaceutical composition of claim 31, comprising about 10 w/v% to about 30 w/v% of the surfactant.
The pharmaceutical composition of claim 31, comprising about 20 w/v% of the surfactant.

The pharmaceutical composition of any one of claims 31-34, wherein the surfactant is selected from oleoyl polyoxyl-
6 glycerides, linoleoyl polyoxyl-6 glycerides, Polysorbate 80, Polysorbate 20, vitamin E polyethylene glycol succinate,
Gelucire, lauroyl polyoxyl-32 glycerides, sodium lauryl sulfate, Poloxamer, corn oil PEG-6 esters, and hydrogenated
palm/palm kernel oil PEG-6 esters.

The pharmaceutical composition of any one of claims 31-35, wherein the surfactant is oleoyl polyoxyl-6 glycerides.

The pharmaceutical composition of any one of claims 35-36, wherein the oleoyl polyoxyl-6 glycerides is LABRAFIL
M 1944 CS.

The pharmaceutical composition of any one of claims 1-37, wherein the liquid vehicle is selected from medium-
chain triglycerides, propylene glycol dicaprylate/dicaprate, glycerin, propylene glycol, polyethylene glycol, olive oil,
soybean oil, corn oil, and transcutol.

The pharmaceutical composition of any one of claims 1-38, wherein the liquid vehicle is medium-chain triglycerides.

The pharmaceutical composition of any one of claims 1-38, wherein the medium-chain triglycerides is Labrafac
Lipophile WL1349.

The pharmaceutical composition of claim 1, comprising:

(a) 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[{1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl}ethyll-5-methyl-
N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof,

(b) a sweetener;

(c)y an anti-oxidant;

(d) a flavor; and

(e) a liquid vehicle.

The pharmaceutical compaosition of claim 41, further comprising a surfactant.
The pharmaceutical composition of claim 1, comprising:

(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-
4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of a sweetener;

(c) about 0.1 w/v% to about 0.2 w/v% of an anti-oxidant;

(d) about 0.05 w/v% to about 0.2 w/v% of a flaver; and

(e) about 92 w/v% to about 97 w/v% of a liquid vehicle.

The pharmaceutical composition of claim 1, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of a sweetener;

(c) about 0.17 w/v% of an anti-oxidant;

(d) about 0.1 w/v% of a flavor; and
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(e) about 94.6 w/v% of a liquid vehicle.

45. The pharmaceutical composition of claim 1, comprising:

(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-
4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of a sweetener;

(c) about 0.1 w/v% to about 0.2 w/v% of an anti-oxidant;

(d) about 0.05 w/v% to about 0.2 w/v% of a flavor;

(e} about 15 w/v% to about 25 w/v% of a surfactant; and

(fy about 70 w/v% to about 80 w/v% of a liquid vehicle.

46. The pharmaceutical composition of claim 1, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of a sweetener;

(c)y about 0.17 w/v% of an anti-oxidant;

(d) about 0.1 w/v% of a flavor;

(e) about 20 w/v% of a surfactant; and

(fy about 75 w/v% of a liquid vehicle.

47. The pharmaceutical composition of claim 1, comprising:

(a) 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[{18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-
N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof;,

(b) saccharin;

(c) butylated hydroxytoluene;

(d) FONA orange flavor; and

(e} medium-chain triglycerides.

48. The pharmaceutical composition of claim 47, further comprising oleoyl polyoxyl-6 glycerides.

49. The pharmaceutical composition of claim 48, comprising:

(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-
4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of saccharin;

(cy about 0.1 w/v3% to about 0.2 w/v% of butylated hydroxytoluene;

(d) about 0.05 w/v% to about 0.2 w/v% of FONA orange flavor; and

(e} about 92 w/v% to about 97 w/v% of medium-chain triglycerides.

50. The pharmaceutical composition of claim 1, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(18)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of saccharin;

(c) about 0.17 w/v% of butylated hydroxytoluene;

(d) about 0.1 w/v% of FONA orange flavor; and

(e) about 94 .6 w/v% of medium-chain triglycerides.

51. The pharmaceutical composition of claim 1, comprising:

(a) about 4 w/v% to about 6 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-
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4-methylphenylethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt there-
of, based on the weight of the free base;

(b) about 0.1 w/v% to about 0.2 w/v% of saccharin;

(c) about 0.1 w/v% to about 0.2 w/v% of butylated hydroxyteluene;

(d) about 0.05 w/v% to about 0.2 w/v% of FONA orange flavor;

(e) about 15 w/v% to about 25 w/v% of oleoyl polyoxyl-6 glycerides; and

(f) about 70 w/v% to about 80 w/v% of medium-chain triglycerides.

The pharmaceutical composition of claim 1, comprising:

(a) about 5 w/v% of 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphe-
nylethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, based on
the weight of the free base;

(b) about 0.15 w/v% of saccharin;

(c) about 0.17 w/v% of butylated hydroxytoluene;

(d) about 0.1 w/v% of FONA orange flavor;

(e) about 20 w/v% of oleoyl polyoxyl-6 glycerides; and

(fy about 75 w/v% of medium-chain triglycerides.

The pharmaceutical composition of claim 51 or 52, wherein:

the oleoyl polyoxyl-6 glycerides is LABRAFIL M 1944 CS; and
the medium-chain triglycerides is Labrafac TM Lipophile WL1349,

The pharmaceutical composition of any one of claims 1-53, comprising the compound of Formula (I} as a free base.
The pharmaceutical composition of any one of claims 1-54, formulated in unit dosage form, wherein the compound
of Formula (I}, or a pharmaceutically acceptable salt thereof, is present in an amount of about 5 mg/mL to about

200 mg/mL, based on the weight of the free base.

The pharmaceutical composition of claim 55, wherein the compound of Formula (1), or a pharmaceutically acceptable
salt thereof, is present in an amount of about 75 mg/mL to about 150 mg/mL, based on the weight of the free base.

The pharmaceutical composition of claim 55, wherein the compound of Formula (1), or a pharmaceutically acceptable
salt thereof, is present in an amount of about 50 mg/mL, based on the weight of the free base.

The pharmaceutical composition of claim 55, wherein the compound of Formula (1}, or a pharmaceutically acceptable
salt thereof, is present in an amount of about 100 mg/mL, based on the weight of the free base.

The pharmaceutical composition of any one of claims 1-58, having a viscosity between about 1 to about 50 centipoise
at about 25 °C.

A method for preparing the pharmaceutical composition of any one of claims 1-59, comprising:
(a) mixing a liquid vehicle with a sweetener;
(b) mixing the mixture of step (a) with an anti-oxidant and a flavor;
(c) mixing the compound of Formula (I), or a pharmaceutically acceptable salt thereof, with the mixture of step
(b); and
(d) mixing the mixture of step (c) with an additional portion of the liquid vehicle.

The method of claim 60, wherein step (a) comprises mixing a liquid vehicle with a sweetener and a surfactant.

A pharmaceutical composition ofany one of claims 1-59 for use in a method oftreating congenital adrenal hyperplasia
(CAH) in a subject.

The pharmaceutical composition for use according to claim 62, wherein the subject is in a fed state.

The pharmaceutical composition for use according to claim 62 or 63, wherein the subject is administered the phar-
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maceutical composition with a nutritional composition.

The pharmaceutical composition for use according to claim 64, wherein the nutritional composition is a liquid dietary
supplement comprising about 1000 to about 2000 calories per liter with a fat content greater than about 30%.

The pharmaceutical composition for use according to claim 64, wherein the nutritional composition is a liquid dietary
supplement comprising 1500 calories per liter with a caloric distribution of 14,7% protein, 32% fat and 53.3% car-
bohydrate.

The pharmaceutical composition for use according to any one of claims 64-66, wherein the nutritional composition
is administered in an amount of about 6 to about 12 fluid ounces.

The pharmaceutical composition for use according to any one of claims 64-67, wherein the nutritional composition
is administered in an amount of about 8 fluid ounces.

The pharmaceutical composition for use according to any one of claims 84-68, wherein the nutritional composition
is administered within 30 minutes of administration of the pharmaceutical composition.

The pharmaceutical composition for use according to any one of claims 83-69, wherein administering the pharma-
ceutical composition exhibits a positive food effect.

The pharmaceutical composition for use according to claim 70, wherein the positive food effect is measured in terms
of Cax AUC, or a combination thereof of a compound of Formula (I) when comparing oral administration of the
pharmaceutical composition in the fed and fasting states.

The pharmaceutical composition for use according to any one of claims 63-71, wherein the ratio of the AUC of the
compound of Formula (I) in the fed state to the AUC of the compound of Formula (I} in the fasted state is about 1
to about 4 or about 5 to about 10.

The pharmaceutical composition for use according to any one of claims 63-71, wherein the ratio of the C,,, of the
compound of Formula (1) in the fed state to the C,, of the compound of Formula (I} in the fasted state is about 1
to about 4 or about 5 to about 10.

The pharmaceutical composition for use according to any one of claims 63-71, wherein the ratio of the AUC of the
compound of Formula (I} in the fed state to the AUC of the compound of Formula (1} in the fasted state is about 1.5
to about 3.

The pharmaceutical composition for use according to any one of claims 63-71, wherein the ratio of the C,,, of the
compound of Formula (1) in the fed state to the C,,, of the compound of Formula (I} in the fasted state is about 1.5
to about 3.

The pharmaceutical composition for use according to any one ofclaims 62-75, wherein the subject is a human subject.

The pharmaceutical composition for use according to any one of claims 63-69, wherein the pharmaceutical com-
position exhibits a positive food effect when administered orally.

The pharmaceutical composition for use accerding to claim 77, wherein the compound of Formula (I} has a ratio of
the AUC in the fed state to the AUC in the fasted state of about 1 to about 4 or about 5 to about 10.

The pharmaceutical composition for use according to claim 77, wherein the compound of Formula (I} has a ratio of

the C in the fed state to the C in the fasted state of about 1 to about 4 or about 5 to about 10.

max masx

The pharmaceutical composition for use according to claim 77, wherein the compound of Formula (I} has a ratio of
the AUC in the fed state to the AUC in the fasted state of about 1.5 to about 3.

The pharmaceutical composition for use accerding to claim 77, wherein the compound of Formula (I} has a ratio of
the C,,ax in the fed state to the C, 5, in the fasted state of about 1.5 to about 3.
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The pharmaceutical composition for use according to any one of claims 62-81, wherein the pharmaceutical com-
position is administered to the subject with a meal.

The pharmaceutical composition for use according to claim 82, wherein the meal is a high fat meal.
The pharmaceutical composition for use according to claim 82, wherein the meal is a low fat meal.

The pharmaceutical composition for use according to any one of claims 82-84, wherein the pharmaceutical com-
position is administered within about 5 minutes after the start of the meal.

The pharmaceutical composition for use according to any one of claims 82-85, wherein the meal is an evening meal.
The pharmaceutical composition for use according to any one of claims 82-85, wherein the meal is a morning meal.

The pharmaceutical composition for use according to any one of claims 82-87, wherein administering the pharma-
ceutical composition exhibits a positive food effect.

The pharmaceutical composition for use according to claim 88, wherein the positive food effect is measured in terms
of Chax AUC, or combinations thereof of the compound of Formula (1) when comparing oral administration of the
pharmaceutical composition in the fed and fasting states.

The pharmaceutical composition for use according to any one of claims 82-89, wherein the ratio of the AUC of the
compound of Formula (I} in the fed state to the AUC of the compound of Formula (I} in the fasted state is about 1
to about 4 or about 5 to about 10.

The pharmaceutical composition for use according to any one of claims 82-90, wherein the ratio of the C ., of the
compound of Formula (1) in the fed state to the C,, of the compound of Formula (I} in the fasted state is about 1
to about 4 or about 5 to about 10.

The pharmaceutical composition for use according to any one of claims 82-89, wherein the ratio of the AUC of the
compound of Formula (I} in the fed state to the AUC of the compound of Formula (1) in the fasted state is about 1.5
to about 3.

The pharmaceutical composition for use according to any one of claims 82-89 and 92, wherein the ratio of the C,,,,
of the compound of Formula (1) in the fed state to the C,;,, of the compound of Formula (1) in the fasted state is
about 1.5 to about 3.

The pharmaceutical composition for use according to any one of claims 62-93, wherein the pharmaceutical com-
position comprises about 25 mg of the compound of Formula (I}, or a pharmaceutically acceptable salt thereof,
based on the weight of the free base.

The pharmaceutical composition for use according to any one of claims 62-93, wherein the pharmaceutical com-
position comprises about 50 mg of the compound of Formula (l), or a pharmaceutically acceptable salt thereof,
based on the weight of the free base.

The pharmaceutical composition for use according to any one of claims 62-93, wherein the pharmaceutical com-
position comprises about 75 mg of the compound of Formula (I}, or a pharmaceutically acceptable salt thereof,
based on the weight of the free base.

The pharmaceutical composition for use according to any one of claims 62-93, wherein the pharmaceutical com-
position comprises about 100 mg of the compound of Formula (1), or a pharmaceutically acceptable salt thereof,
based on the weight of the free base.

The pharmaceutical composition for use according to any one of claims 62-93, wherein the method comprises
administering a daily dose of the pharmaceutical composition comprising about 25 mg of the compound of Formula

(I), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

The pharmaceutical composition for use according to any one of claims 62-93, wherein the method comprises
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administering a daily dose of the pharmaceutical composition comprising about 50 mg of the compound of Formula
(), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

100.The pharmaceutical composition for use according to any one of claims 62-83, wherein the method comprises
administering a daily dose of the pharmaceutical composition comprising about 75 mg of the compound of Formula
(I), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

101.The pharmaceutical composition for use according to any one of claims 62-93, wherein the method comprises
administering a daily dose ofthe pharmaceutical composition comprising about 100 mg ofthe compound of Formula
(), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

102.The pharmaceutical composition for use according to any one of claims 62-93, wherein the method comprises
administering a daily dose ofthe pharmaceutical composition comprising about 150 mg of the compound of Formula
(), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

103.The pharmaceutical composition for use according to any one of claims 62-83, wherein the method comprises
administering a daily dose ofthe pharmaceutical composition comprising about 200 mg ofthe compound of Formula
(I), or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

104.The pharmaceutical composition for use according to any one of claims 62-93, wherein the method comprises
administering the pharmaceutical composition twice daily in a dose of about 25 mg of the compound of Formula (1},
or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

105.The pharmaceutical composition for use according to any one of claims 62-93, wherein the method comprises
administering the pharmaceutical composition twice daily in a dose of about 50 mg of the compound of Formula (I},
or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

106.The pharmaceutical composition for use according to any one of claims 62-83, wherein the method comprises
administering the pharmaceutical composition twice daily in a dose of about 75 mg of the compound of Formula (1),
or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

107.The pharmaceutical composition for use according to any one of claims 62-93, wherein the method comprises
administering the pharmaceutical composition twice daily in a dose of about 100 mg of the compound of Formula

(Iy, or a pharmaceutically acceptable salt thereof, based on the weight of the free base.

108.The pharmaceutical composition for use according to any one of claims 62-107, wherein the subject is concurrently
receiving a dose of a glucocorticoid.

109.The pharmaceutical composition for use according to claim 108, wherein the glucocorticoid is selected from cortisol
(hydrocortisone), cortisone, prednisone, prednisclone, methylprednisolone, dexamethasone, betamethasone, tri-

amcinolone, fludrocortisone acetate, and deoxycorticosterone acetate.

110.The pharmaceutical composition for use according to claim 108 or 109, wherein the glucocorticoid is cortisol (hy-
drocortisone}.

111.The pharmaceutical composition for use according to claim 108 or 109, wherein the glucocorticoid is cortisone.
112.The pharmaceutical composition for use according to claim 108 or 109, wherein the glucocorticoid is prednisone.

113.The pharmaceutical composition for use according to any one of claims 108-112, wherein the glucocorticoid dose
is measured in hydrocortisone equivalents.

114.The pharmaceutical composition for use according to any one of claims 108-113, wherein the glucocorticoid dose
is measured as a multiple of the upper limit of normal of physiologic dosing in hydrocortisone equivalents.

115.The pharmaceutical composition for use according to any one of claims 108-114, wherein the glucocorticoid dose
is a physiologic dose as measured after a time period of administration of the pharmaceutical composition.
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116.The pharmaceutical composition for use according to any one of claims 108-114, wherein the glucocorticoid dose
is a physiologic dose of about 4 to about 12 mg/m2/day as measured after a time period of administration of the
pharmaceutical composition.

117.The pharmaceutical composition for use according to any one of claims 108-114, wherein the glucocorticoid dose
is a physiologic dose of about 4 to about 9 mg/m2/day as measured after a time period of administration of the
pharmaceutical composition.

118.The pharmaceutical composition for use according to any one of claims 108-114, wherein the glucocorticoid dose
is a physiologic dose that is less than about 8 mg/m2/day as measured after a time period of administration of the
pharmaceutical composition.

119.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 10% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition

120.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 20% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

121.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 30% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

122.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 40% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

123.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 50% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

124.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 60% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

125.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 70% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration of the
pharmaceutical composition.

126.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by less than about 20% after a time period of administration of the pharmaceutical com-
position, wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to administration
of the pharmaceutical composition.

127.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
of the subject is reduced by about 20% to about 50% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to admin-
istration of the pharmaceutical composition.

128.The pharmaceutical composition for use according to any one of claims 108-118, wherein the glucocorticoid dose
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of the subject is reduced by greater than about 50% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the glucocorticoid dose is relative to the glucocorticoid dose prior to admin-
istration of the pharmaceutical composition.

129.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of 17-hydroxy-
progesterone is reduced by atleast about 25% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the level of 17-hydroxyprogesterone is relative to the level of 17-hydroxyprogesterone prior
to administration of the pharmaceutical composition.

130.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of 17-hydroxy-
progesterone is reduced by atleast about 50% after a time period of administration of the pharmaceutical composition,
wherein the reduction of the level of 17-hydroxyprogesterone is relative to the level of 17-hydroxyprogesterone prior
to administration of the pharmaceutical composition.

131.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of 17-hydroxy-
progesterone is less than about 1.5 times the upper limit of normal after a time period of administration of the
pharmaceutical composition.

132.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of 17-hydroxy-
progesterone is within normal limits after a time period of administration of the pharmaceutical composition.

133.The pharmaceutical composition for use according to any one of claims 62-132, wherein the level of adrenocorti-
cotropic hormone is reduced by at least about 25% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of adrenocorticotropic hormone is relative to the level of adrenocor-
ticotropic hormone prior to administration of the pharmaceutical composition.

134.The pharmaceutical composition for use according to any one of claims 62-132, wherein the level of adrenocorti-
cotropic hormone is reduced by at least about 40% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of adrenocorticotropic hormone is relative to the level of adrenocor-
ticotropic hormone prior to administration of the pharmaceutical composition.

135.The pharmaceutical composition for use according to any one of claims 62-132, wherein the level of adrenocorti-
cotropic hormone is reduced by at least about 50% after a time period of administration of the pharmaceutical
composition, wherein the reduction of the level of adrenocorticotropic hormone is relative to the level of adrenocor-
ticotropic hormone prior to administration of the pharmaceutical composition.

136.The pharmaceutical composition for use according to any one of claims 62-132, wherein the level of adrenocorti-
cotropic hormone is less than about 1.5 times the upper limit of normal after a time period of administration of the
pharmaceutical composition.

137.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of adrenocorti-
cotropic hormone is within normal limits after a time period of administration of the pharmaceutical composition.

138.The pharmaceutical composition for use according to any one of claims 82-137, wherein the level of androstenedione
is reduced by at least about 25% after a time period of administration of the pharmaceutical composition, wherein
the reduction of the level of androstenedione is relative to the level of androstenedione prior to administration of the
pharmaceutical composition.

139.The pharmaceutical composition for use according to any one of claims 82-137, wherein the level of androstenedione
is reduced by at least about 30% after a time period of administration of the pharmaceutical composition, wherein
the reduction of the level of androstenedione is relative to the level of androstenedione prior to administration of the
pharmaceutical composition.

140.The pharmaceutical composition for use according to any one of claims 82-137, wherein the level of androstenedione
is reduced by at least about 50% after a time period of administration of the pharmaceutical composition, wherein

the reduction of the level of androstenedione is relative to the level of androstenedione prior to administration of the
pharmaceutical composition.
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141.The pharmaceutical composition for use according to any one of claims 82-137, wherein the level of androstenedione
is less than about 1.5 times the upper limit of normal after a time period of administration of the pharmaceutical
composition.

142.The pharmaceutical composition for use according to any one of claims 62-137, wherein the level of androstenedione
is within normal limits after a time period of administration of the pharmaceutical composition.

143.The pharmaceutical composition for use according to any one of claims 62-142, wherein the level of testosterone
is reduced by at least about 25% after a time period of administration of the pharmaceutical composition, wherein
the reduction of the level of testosterone is relative to the level of testosterone prior to administration of the phar-
maceutical composition.

144.The pharmaceutical composition for use according to any one of claims 62-142, wherein the level of testosterone
is reduced by at least about 30% after a time period of administration of the pharmaceutical composition, wherein
the reduction of the level of testosterone is relative to the level of testosterone prior to administration of the phar-
maceutical composition.

145.The pharmaceutical composition for use according to any one of claims 62-142, wherein the level of testosterone
is reduced by at least about 50% after a time period of administration of the pharmaceutical composition, wherein
the reduction of the level of testosterone is relative to the level of testosterone prior to administration of the phar-
maceutical composition.

146.The pharmaceutical composition for use according to any one of claims 62-142, wherein the level of testosterone
is less than about 1.5 times the upper limit of normal after a time period of administration of the pharmaceutical
composition,

147.The pharmaceutical composition for use according to any one of claims 62-142, wherein the level of testosterone
is within normal limits after a time period of administration of the pharmaceutical composition comprising the com-
pound of Formula (I), or a pharmaceutically acceptable salt thereof.

148.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of 17-hydroxy-
progesterone is reduced by at least about 50% and the level of androstenedione is reduced by at least about 50%
after a time period of administration of the pharmaceutical composition, wherein the reduction of the level of 17-
hydroxyprogesterone and the level of androstenedione is relative to the level of 17-hydroxyprogesterone and the
level of androstenedione prior to administration of the pharmaceutical composition.

149.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of 17-hydroxy-
progesterone is less than about 1.5 times the upper limit of normal and the level of androstenedione is less than
about 1.5 times the upper limit of normal after a time period of administration of the pharmaceutical composition.

150.The pharmaceutical composition for use according to any one of claims 62-128, wherein the level of 17-hydroxy-
progesterone is within normal limits and the level of androstenedione is within normal limits after a time period of
administration of the pharmaceutical composition.

151.The pharmaceutical composition for use according to any one of claims 108-150, wherein the subject exhibits a
decrease in glucocorticoid burden after a time period of administration of the pharmaceutical composition, wherein
the decrease in glucocorticoid burden is relative to the glucocorticoid burden prior to administration of the pharma-
ceutical composition.

152.The pharmaceutical composition for use according to claim 151, wherein one or more symptoms of glucocorticoid
burden selected fromquality oflife, fatigue, sleep, insulin resistance, glucose tolerance, glucose control, dyslipidemia,
hyperlipidemia, bone mineral density, bone turnover, fat mass, weight, central obesity, blood pressure, hirsutism
severity, menstrual cyclicity, control of testicular adrenal rest tumor and fertility, is improved after a time period of
administration of the pharmaceutical composition, wherein the improvement in the one or more symptoms is relative
to the status of the one or more symptoms prior to administration of the pharmaceutical composition.

153.The pharmaceutical composition for use according to any one of claims 115-152, wherein the time period of admin-
istration is at least about 4 weeks.
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154.The pharmaceutical composition for use according to any one of claims 115-152, wherein the time period of admin-
istration is at least about 24 weeks.

155.The pharmaceutical composition for use according to any one of claims 115-152, wherein the time period of admin-
istration is at least about one year.

156.The pharmaceutical composition for use according to any one of claims 62-155, wherein the subject is a pediatric
subject.

157.The pharmaceutical composition for use according to claim 158, wherein the pediatric subject is less than or equal
to six years old.

158.The pharmaceutical composition for use according to claim 156, wherein the pediatric subject is greater than six
years old and less than eleven years old.

159.The pharmaceutical composition for use according to claim 156, wherein the pediatric subject is greater than ten
years old and less than fifteen years old.

160.The pharmaceutical composition for use according to claim 156, wherein the pediatric subject is greaterthan fourteen
years old and less than nineteen years old.

161.The pharmaceutical composition for use according to any one of claims 62-155, wherein the subject is an adult
subject.

162.The pharmaceutical composition for use according to any one of claims 161, wherein the adult subject is over
eighteen years old.

163.The pharmaceutical composition for use according to any one of claims 62-162, wherein the subject is female.

164.The pharmaceutical composition for use according to any one of claims 62-162, wherein the subject is male.

165.The pharmaceutical composition for use according to any one of claims 62-164, wherein the compound of Formula
(I), or a pharmaceutically acceptable salt thereof, is administered as a hydrochloric acid salt or p-toluenesulfonic

acid salt.

166.The pharmaceutical composition for use according to any one of claims 62-164, wherein the compound of Formula
(I), or a pharmaceutically acceptable salt thereof, is administered as a p-toluenesulfonic acid crystalline salt.
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SPRAY-DRYING

Gas Flow-Rate
Spray Dryer

150 kg/hr Drying-

PRE-HEATING
System Gas Flow: 1850 g/min

A 4

(1550-2150 g/min) Dryer Inlet
temp.: 75°C (60-90°C)

v

WARM-UP

System Gas Flow: 1850 g/min
(1550-2150 g/min)
Dryer Inlet Temp: 75° C (60-90° C)

Dryer Inlet Temp: 35° C (32-38° C)
Feed Pressure: 250 psig (200-300 psig)
Feed Rate: 100 g/min (80-120 g/min)

A A

SPRAY-DRYING

Y

SOLUTION

System Gas Flow: 1850 g/min
(1550-2150 g/min)
Dryer Inlet Temp: 75°C (60-90° C)

FIG. 5

(cont)

150 kg/hr Drying-
Gas Flow-Rate Dryer Inlet Temp: 35° C (32-38° C)
Spray Dryer Feed Pressure: 280 psig (230-330 psig)
Feed Rate: 110 g/min (90-130 g/min)
v
SHUT DOWN
System Gas Flow: 1850 g/min
(1550-2150 g/min)
Dryer Inlet Temp: 75°C (60-90° C)
Dryer Inlet Temp: 35° C (32-38° C)
Feed Pressure: 250 psig (200-300 psig)
Feed Rate: 100 g/min (80-120 g/min)
CONDIT
ECONDARY Target Residual
DRYING Temperature: 40°C (+5°C) Acetone: <0.5
Convection »{Relative Humidity: 15% (+10%)| wt% (5000 ppm)
Tray Dryer Bed Depth: 2.5 cm Under amber
Drying Time: 24 hrs light
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METHODS FOR TREATING TESTICULAR AND OVARIAN ADRENAL REST
TUMORS

CROSS-REFERENCE
{6601] This application claims the benefit of U8, Provisional Patent Application No.
62/663.951, filed Apnit 27, 2018, and U.S. Provisional Patent Application No. 62/822 815, filed

March 23, 2019, which are entirely incorporated herein by reference.

BACKGROUND
{8002] Corticotropes are basophilic cells in the anterior pituitary that produce melanocyie-
stimulating hormone, adrenocorlicotropic hormone (ACTH) and lipotropin. The cells produce
pro-opiamelanocortin (POMC) which undergoes cleavage to ACTH and B-lipotropin (B-LPH).
These cells respond (o corticotropin-releasing factor (CRF) and make up about 20% of the cells
in the anterior pituitary, CRF is a releasing hormone that belongs to the corticotropin-releasing
factor Tamily and is the primary physiclogical regulator of proopiomelanocortin (POMC).
[8003] CRF is produced by parvocellular neuroendocrine cells within the paraventricular
nucleus of the hypothalamus and s released at the median eminence from neurosecretory
terminals of these neurons into the primary capillary piexus of the hypothalamo-hypophyseal
portal svstemn, The portal system carries the CRF to the anterior lobe of the pituitary, where it
stimulates corticotropes to secrete ACTH and other biologically-active substances. ACTH, in
turn, stimulates the synthesis of cortisol, glucocorticoids, mineralocorticoids and DHEA,
§0004] Testicular adrenal rest tumors (TART) and ovarian adrenal rest tumors (OART) are
ACTH-responsive lesions of the testes and ovaries derived from adrenal tissue interchelaied
within these organs during embryvogenesis. In response to high ACTH, byperplasia of this tissue
occurs, resulting in single or multipie lesions that may cause pain and infertifity. The
identification of compounds that modulate CRF function and downstream processes is an
ongoing challenge. Currently, there are no noa-stercidal, non-surgical solutions to control,
shrink, or reduce TART. Disclosed herein, inver afia, are solutions to these and other problems

in the art,

SUMMARY
{8005} Congenital adrenal hyperplasia (CAH) due to 21-hydroxylase deficiency is z serious
genetic disorder characterized by impaired adrenal synthesis of cortisol and consequent
overproduction of adrenocorticotropic hormone (ACTH), 17-hydroxyprogesterone (170HP),
and adrenal androgens such as androstenadione (A4} CAH is an orphan condition with no FDA-

approved therapy. To suppress androgen production, patients are often preseribed long-term
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supraphysiclogic doses of glucocorticoid (GC), which has adverse effects and fail to suppress
170HP and A4 in the majority of patients,

{8006] Compound I may be a potent, selective, nonsteroidal, oral corticotropin-releasing factor
type-1 {CRF 1} receptor antagonist that reduces excess ACTH, 170HP, and A4 to improve
clinical and biochemical sequelae of CAH. This may obviate the need {or high dose steroids.
j8007] One aspect provided herein is a method of treating or preventing testicular adrenal rest
tumors (TART) or ovarian adrenal rest tumors (QART), comprising administering o a subjectin
need thereof a corticotropin-releasing tactor type-1 (CRE ) antagonist or a pharmaceutically
acceptable salt thereof

16608] In some embodiments, the subject has congenital adrenal hyperplasia (CAH). In some
embodiments, the size and/or number of the tumors is decreased or reduced.

{8008] One aspect provided herein is 2 method of treating or preventing testicular adrenal rest
tumors {TARTY or ovarian adrenal rest turoors (OART), comprising administering fo a subject in

need thereof a compound of structural Formula (Ix:

Cme (1), or a pharmaceutically acceptable salt thereof,
wherein:

R! and R” are independently ethvl or n-propyl,

R'is hydrogen, CL Br, methyl, trifluoromethyl, or methoxy; and

R*is hydrogen, Br, RR®N-, methoxymethvl, n-buiyl, acetamido, pyridin-4-v1,

i -
e / —f N -
morpholin-4-yl, k’{) R , N—" or

R and R are independently hydrogen, C)-Csaliyl, HoNCH,CHy-,
(CHz :COC(ONHCH, CHy—, or CHCHCHNHCH,CH—

(9018} In some embodiments, R is C1, Br, methyl, or riffucromethyl. In some embodiments,

3 ~ 1 : i app bt s A A il H
R’ is CI, Br, or methyl. In some embodiments, R is Br, R'R"N—, pyridin-d-yl, morpholin-4-yl,
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{0011} In some embodiments, R? is hydrogen. Br, R'R"N~ and R” and R” are independently C;-

Caalleyl. In some embodiments, the compound is

~7TN or a pharmaceutically acceptable salt thereof

{0012} In some embodiments, the compound is

M- - . -
<N ora pharmaceutically acceptable salt thereof.

i0613} In some embodiments, the compound is

-~
Z NN
= o

N
ci /:i
N7 h”'\;

! !

N0 . of a pharmaceutically accepiable salt thereof.
0014} In some embodiments, the subject has congenital adrenal hvperplasia (CAH). In some
embodiments, the size and/or number of the tumors is decreased or reduced.
JB0E5] In some embodiments, from about 5 mg to about 1000 mg of a compound of Formula (1),
or a pharmaceutically accepiable salt thereot. 1s admimstered to the subyect. In some
embodiments, from about 5 mg to about 25 mg of a compound of Formula (I}, ora
pharmaceutically acceptable salt thereof, 1s administered to the subject. In some embodiments,
from about 10 mg to about 400 mg of a4 compound of Formula (1), or a pharmaceutically
acceptable sait thereof, is administered to the subject. Tn some embodiments, from about 100
mg ta about 600 mg of a compound of Formula (1), or a pharmaceutically acceptahle salt thereof
is administered to the subject
{8016} In some embodiments, the compound of Formula (1), or a pharmacenfically acceptable

salt thereof, is administered at a dose of from about 5 mg/day to about 1000 mg/day is
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administered to the subject. In some embodiments, the compound of Formula (I}, or a
pharmacentically acceptable salt thereot, is administered at a dose from about 5 mg/day to about
25 mg/day is administered to the subject. In some embodiments, the compound of Formula (1),
or a pharmaceutically accepiable salt thereof, is administered ar a dose from about 10 mg/day o
about 400 mg/day is administered to the subject. In some embodiments, the compound of
Farmula (I}, or a pharmaceutically acceptable salt thereof, is administered at a dose of from
about 100 mg/day to about 600 mg/day is administered o the subject.

{8617} In some embodiments, the compound is administered orally. In some embodiments, the
compound is formulated as a capsule or tablet. In some embodiments, the compound of
Formula (1), or a pharmaceutically acceptable salt thereof, is administered in the fed state. In
some embodiments, the compound of Formula (1), or a pharmaceutically aceeptabie salt thereof,
is administered in the fasted ciate.

{0018} In some embodiments, the compound of Formula (1), or a pharmaceutically acceptable
salt thereof, 1s admimsiered at least once per dav. In some embaodiments, the compound of
Formula (1), or a pharmaceutically acceptable salt thereof] is adminisiered at bedtime. In some
embodiments, the compound of Formula (1), or 2 pharmaceutically acceptable salt thereof, is
administered less than about 4 hours before sleep. In some embodiments, the compound of
Formula (I}, or a pharmaceutically acceptable salt thereof, is administered less than about 2
hours before sleep. In some embodiments, the compound of Formula (1), or 2 pharmaceutically
accepiable salt thereof, is adminisiered less than about 30 nitnutes before sleep. In some
embodiments, the compound of Formula (1), or a pharmaceutically acceptable salt thereof, is
administered in the evening. In some embodiments, the compound of Formula (), ora
pharmaceutically acceptable salt thereof, is administered at about 10 pm at night.

H019] One aspect described herein is a method of treating or preventing testicular adrenal rest
tumors (TART) or ovarian adrenal rest tumors (OART), comprising administering fo a subject in
need thereof a pharmaceutical composition, comprising a compound of structural Formula (1)

and a pharmaceuticaily accepiable excipient:

R R®
N
S
2/-"-8

.
N7 Re (1), or a pharmaceutically acceptable salt thereof,
wherein;

R' and R are independently ethyl or n-propyl;
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R’ is hydrogen, Cl, Br, methyl, trifluoromethyl, or methoxy; and

R* is hydrogen, Br, R*R®N-, methoxymethyl, n-butyl, acetamido, pyridin-4-y1,

morpholin-d-yl, et N—" ar ;
R and R" are i:ndepiindenﬂy hydrogen, ) -Chalioyl, HaNCHRCH-,
(CHz3:COC(OINHCH, CHy-, or CH;CHRCHONHCH,CHy -

[#028] In some embodiments, the compound of Formula (1) has the structure:
/J‘
/ N«-N

- h/»;“‘-.

cv%?fi

—

~

O ora pharmaceuticaily acceptable salt thereof.

i021] In some embodiments, the pharmaceutical composition comprises from about 5 mg to
about 1060 mg of a compound of Formula (I), or a pharmaceutically acceptable salt thereof. In
some embodiments, the pharmaceutical camposition comprises from about 5 mg to about 25 mg
of'a compound of Formula (1), or a pharmaceutically acceptable salt thereof In some
embodiments, the pharmaceustical composition comprises from about 10 mg to about 400 mg of
a compound of Formula (I}, or a pharmaceutically accepiable salt thereof 1o some
embodiments, the pharmaceutical composition comprises from about 100 myg to about 600 mg of
a compound of Formula (I}, or a pharmaceutically acceptable salt thereof

{8022} In some embodiments, the pharmaceutical composition comprises about 5 mg, about 10
og, about 15 mg, about 20 mg, 25 me, about 50 myg, about 100 mg, about 130 mg, about 200 myg,
about 205 mg, about 210 myg, about 215 mg, about 220 mg, about 225 mg, about 230 mg, about
235 mg, about 240 mg, sbout 245 yug, about 250 mg, about 255 mg, about 260 mg, about 265
g, about 270 myg, about 275 mg, about 280 rog, about 285 mg, about 290 myg, about 295 mg,
about 300 mg, about 305 me, about 310 mg, about 315 me, about 320 mg, about 325 myg, about
330 myg, about 335 myg, about 340 my, about 345 mg, about 350 mg, about 355 mg, about 360
mg, about 365 my, about 370 mg, about 375 my, about 380 myg, about 383 mg, about 390 my,
about 395 myg, about 400 mg about 560 myg, or about 600 mg of a compound of Formula (I}, or a

pharmaceutically acceptable salt thereof.

5
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{0023} In some embodiments, the pharmaceutical composition is administered at a dose of trom
about 5 my/day to about 1000 mg/day. In some embodiments, the pharmaceutical composition
is administered at a dose of from about 3 mg/day to about 25 mg/day. In some embodiments,
the pharmaceutical composition is administered at a dose of from about 10 mg/day to about 400
me/day. In some embodiments, the pharmaceutical composition is administered at a dose of
from about 100 mg/day to about 600 mg/day.

{08024} In some embodiments, the pharmaceutical composition is administered orally. In some
embodiments, the pharmaceutical composition is formulated as capsule or a tablet. In some
embodiments, the pharmaceutical composition is adniinistered in the fed state. In some
embodimenis, the pharmaceutical composition is adninistered in the fasted state. In some
embodiments, the pharmaceutical composition is administered at least once per day.

{B025] In some embodiments, the pharmaceutical composition is adminiatered at bedtiime. In
sorne embodiments, the pharmaceutical composition is administered less than about 4 hours
before sieep. In some embodiments, the phermaceutical composition is administered less than
about 2 hours before sieep. In some embeodiments, the pharmaceutical composition is
administered less than about 30 minutes before sleep. In some embodiments, the pharmaceutical
compaosition is administered in the evening. In some embodiments, the pharmaceutical
composition s administered at about 10 pm at night.

{0026} In some embodiments, the method further comprises administering to the subject an
additional chemotherapeutic agent. In some embodimenis, the additional chemotherapeutic
agent is a plucocorticoid, a mineralocorticold, an ACATI inhibitor, or an anti-androgen. In
some embodiments, the glucocorticoid is beclomethasone, betamethasone, budesonide,
cortisone, dexamethasone, hydrocoriisone, methylprednisolone, prednisolone, prednisone, or
triamcinolone, In some embodiments, the mineralocorticold is fludrocortisone.

{0271 In some embodiments, the additional chemotherapeutic agent is another CRF) antagonist,

In some embaodiments, the CRF, antagonist is
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j6028] In some embodiments, the CRF, antagonist is

}0*“-, or a pharmaceutically acceptable salt thereof
§602%] In some embodiments, the method further comprises an additional treatment selected
from surgical resection of the tumors and radiation therapy, or a combination thereof
(6038} In some embodimenis, the additional therapy is surgical resection and the surgical
resection is prior to, after, and/or concurrent with administration of the compound of structural
Formula (1), or a pharmaceutically acceptable salt thereof or the phammaceutical composition, or
any combination thereof.
{031} In some embodimenis, the surgical resection is prior to administration of the compound
of structural Formuia (1), or a pharmaceutically acceptable salt thereof or the pharmaceutical
composition. In some embodiments, the surgical resection is after admimstration of the
compound of structural Formula (I}, or a pharmaceutically acceptable salt thereof or the

pharmaceutical composition. In some embodiments, the surgical resection is concurrent with

S ]
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administration of the compound of structural Formula (1), or a pharmaceutically acceptable salt
thereot or the pharmaceutical composition.

§6032] In some embodiments, the additional treatment is radiation therapy and the radiation
therapy is prior to, after, and/or concurrent with adnunistration of the compound of structural
Formula (I}, or a pharmaceutically acceptable salt thereof or the pharmaceutical composition, or
any combination thereof. Tn some embodiments, the radiation therapy is prior to admimstration
of'the CRF, antagomst of structural Formula (1), or a pharmaceutically acceptable salt thereof or
the pharmaceutical composition.
i0033] In some embodiments, the radiation therapy 1s after administration of the compound of
structural Formula (1), or a pharmaceutically accepiable salt thereof or the pharmaceutical
composition. In some embodiments, the radiation therapy is concurrent with administration of
the compound of structural Formula (I}, or a pharmaceutically acceptabie salt thereof o the
pharmaceutical composition.
i0034} Additiona! aspects and advantages of the present disclosure will become readily apparent
to those skilled in this art from the following detailed description, wherein only illustrative
embodiments of the present disclosure are shown and deseribed. As will be realized, the present
disclosure is capable of other and different embodiments, and its several details are capable of
modifications in various obvious respects, ail without departing from the disclosure.
Accordingly, the drawings and description are o be regarded as illustrative in nature, and not as
restrictive,

INCORPORATION BY REFERENCE
{8035] All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent, or
patent application was specifically and individually indicated to be incorporated by reference.
To the extent publications and patents or patent applications incorporated by reference
contradict the disclosure confained in the specification, the specification is intended to supersede

and/or take precedence over any such contradictory material,

BRIEF DESCRIPTION OF THE DRAWINGS
{6036} The novel features of the invention are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present invention will be
obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the invention are utilized, and the accompanying

drawings {also “Figure” and “FIG. hereiny, of which:
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{0037} FIG. 1A-1B. A schematic representation of intra-patient dose escalation study to
evaluate safety, pharmacokinetics, and pharmacodynamies (A}, A schematic representation of
inhibition of CRF; with a CRF, antagonist (Compound 1} {B}.

16038] FIG. 2. Graphic representation of pharmacokinetics (dose-proportional, adequate
exposure at safe doses} in patients with CAH following 14-days of once dailv dosing at each
dose level with a CRF; antagonist (Compound 1),

{08039} FIG. 3. Graphic representation of pharmacokinetics (dose-proportional, adequate
exposure at safe doses) in patients with CAH following 14-days of once daily dosing at each
dose level with a CRF; antagonist (Compound 1}

16646] FIG. 4. Graphic representation of patient-level response {measuring ACTH levels)to s
CRF, antagonist (Compound 1}.

{8041} FIG. 5A-5B. Graphic representation of patient-level response of sample rasponders
{measuring ACTH Jevels) to s CRY, antagonist [Subject 0030071 {A); Subject 007002 (B3]
i0042} FIG, 6. Graphic representation of patient-level response {measuring 1 7-OHP levelsitoa
CRF) antagonist (Compound 1),

{60431 FIG, 7A4-TB. Graphic representation of patient-level rasponse of sample responders
(measuring 17-OHP levels) to a CR¥, antagonist [Subject 003001 (A); Subject 007002 (B)].
jid4} FIG. 8. Graphic representation of patient-level response {measuring androstenedione
tevelsy to a CRE; antagonist (Compound 1)

{6045} FIG, 9A4-9B. Graphic representation of patient-level response of sample responders
{measuring androstenedione levels) to a CURF; antagonist {Compound 1) [Subject 003001 (A);
Subiject 007002 (B)],

{6046} FIG. 10A-108B. Images of a patient with TART pre-treatment with a CRF, antagonist
{Compound 1) {A} and 5-weeks post-treatment with a2 CRF, antagonist {Compound 1) {8}
{H047] FIG, 11A-118. Graphic representation of an in vifro binding assay of a CRF; antagonist
(Compound 1} PL-sauvagine binding to rat cerebellar membranes one hour after oral
administration of increasing Compound 1 doses {A) and /7 vivo inhibition of CR¥F-induced
activity after treatment with a CRF, antagonist, Compound 1 {oral, 10 mg/kg) (B}

{6048] FIG. 12A-12B. Graphic representation of ACTH levels (A) and 17-OHP levels (B} after
treatnient with a CRF; antagonist (Compound 1},

{0049] FIG. 13, Graphic representation of hormone responses after treatment with a CRE,
antagonist (Compound 1)

{0038} FIG, 14 depicts the proof of concept and escalating QD dosing at 10 pm.

{0051} FIG. 15A-15D are graphic representations of changes in androstenedione seen in

participants in Cohort A and Cohort B
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{0052} FIG. 16A-16D are graphic representations of changes in 17-hydroxyprogesterone seen in
participants in Cohort A and Cohort B.

{8053} FIG. 17A-17D are graphic representations of changes in adrenccorticotropic hormone

seen in participants in Cohort A and Cohort B,

DETAILED DESCRIPTION
i8054] While various embodiments of the invention have been shown and described herein, it
will be obvious to those skilled in the art that such embodiments are provided by way of
example only. Numerous variations, changes, and substifutions may occur to those skilied in the
art without departing from the invention. It should be understood that varicus alternatives to the
embodiments of the invention described herein may be employed.
i Definitions
{0055} The abbreviations used herein have their conventional meaning within the chemical and
biological arts, The chemical structures and formulae set forth herein are constructed according
to the standard rules of chemical valency known in the chemical arts.
{0056} Where substituent groups are specified by their converntional chemical formulae, written
from left to right, they equally encompass the chemically identical substituents that would result
from writing the structure from nght to left, e g, ~-CHO- 18 equavalent 1o ~-OCH;-.
J057F The term “alkyl,” by itself or as part of another substimuent, means, uniess otherwise
stated, a straight (i.e.. unbranched} or branched carbon chain {or carbon}, or combination thersof]
which may be fully saturated, mono- or polvunsaturated and can include mono-, di- and
multivalent radicals, having the number of carbon atoms designated (i e, -Cy means one (o
ten carbons} Alkyl is an uncyelized chain, Examples of saturated hydrocarbon radicals include,
buat are not limited to, groups such as methyl, sthyl, n-propyl, 1sopropyl, n-butyl, t-butsd, isobuiyl,
sec-butvl, {cvelohexyhimethyl, homologs and isomers of, for example, n-pentyl, n-hexvl. n-
heptyl, n-octyl, and the like. An unsaturated alkyl group is one having one or more double bonds
or triple bonds. Exaroples of unsaturated alkyl groups include, but are not limited to, vinyl, 2-
propenyl, crotyl, 2-isopentenvl, 2-(butadienyl), 2 4-pentadienyl, 3-(1,4-pentadienyl}, ethynyl, i-
and 3-propynyl, 3-butynyl, and the higher homologs and isomers. An atkoxy is an alkyl attached
to the remainder of the molfecule via an oxygen linker (-0O-}.
{0058} The term “alkylene,” by itself or as part of another substituent, means, unless otherwise
stated, a divalent radical derived from an alkyl, as exemplified, but not limited by, -
CH,CH,CH,CH;-. Typicaily, an alkyl {or alkviene) group will have from 1 to 24 carbon atoms,
with those groups having 10 or fewer carbon atoms being preferred herein. A “lower alkyl” or

“lower alkvlene” is a shorter chain alikyl or atkylene group. generally having eight or fewer

it
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carbon atoms. The term “alkenylene.” by itself or as part of another substituent, means, unless
otherwigse stated, a divalent radical derived from an alkene.
j605%] The term “heteroalkyl,” by itself or in combination with ancther term, means, unless
otherwise stated, a stable straight or branched chain, or combinations thereof, including at least
one carbon atom and at least one heteroatom {e.g., (O, N, P, §i, and S}, and wherein the nitrogen
and sulfur atoms may optionally be oxidized, and the nitrogen heteroatom may optionally be
quaternized. The heteroatomy{s) {e g, M, §, 81, or P} may be placed at any interior position of the
heteroalkyl group or at the position at which the alkyl group is attached to the remainder of the
motecule. Heteroalkyl 1s an uncychized chain. Examples include, but are not imited to: -CH;-
CH-O-CHs, -CH-CHR-NH-CH;, -CH-CH-N(CH)-CH;, -CHR-8-CHL-CHG, -CH-CHy, -S(O)-
CH;, -CHR-CHy-8(0),-CH,, -CH=CH-0-CH,, -Si(CH: )y, -CH,-CH=N-OCH,, -CH=CH-
N{CH;3)-CHs, -0-CH;, ~O-CH-CH;, and -CN. Up to two or three heteroatoms may be
consecutive, such as, for example, -CH-NH-OCH: and -CH-O-SHTCH: 1. A heteroalkyl moiety
may inciude one heteroatom {e.g.. O, N, 8, 81, or P} A heteroalky! moiety may include two
optionally different hetercatoms {e.g., O, M, §, 5i, or P}, A heteroalkvi moiety mav inchude three
optionally different heteroatoms {e.g, O, N, §, §i, or P). A heteroallvi mojety may inchude four
optionally different hetercatoms {e.g., O, N, S, Si, or P). A heteroatky! moiety may include five
optionally different hetercatoms {e.g., O, N, 8, §i, or P}. A heteroalky! moiety may include up to
8 optionally different heteroatoms (e.g., O, N, §, 81, or P,

(6068} Sinularly, the term “heteroalkylene,” by iiself or as part of another substituent, means,
unless otherwise stated, a divalent radical derived from heteroalkyl, as exemplified, but not
hmited by, -CH;-CH;-S-CHy-CHy- and -CHR-S-CH-CHR-NH-CH;- For hetercalkylene groups,
heteroatoms can alse occupy either or both of the chain termini (e.g, alkyleneoxy,
atkylenedioxy, alkyleneamino, altkvienediamino, and the like}. Still further, for alkylene and
heteroalkviene linking groups, no orientation of the linking group is implied by the direction in
which the formuls of the linking group s written, For example, the formula -C{ORLR'- represents
both -C{O}:R'- and -R'C{O )~ As described above, heteroalkeyl groups, as used herein, include
those groups that are attached to the remainder of the molecule through a hetercoatom, such as -
C{OMR, -C{ONR' -NR'R", -OR', -8R, and/ar -SOnR' Where “heteroalky!” is recited, followed
by recitations of specific heteroalkyl groups, such as -NR'R" or the like, it will be understood
that the terms heteroalkyl and -NR'R" are not redundant or mutually exclusive. Rather, the
specific heteroalkyl groups are recited to add ¢larity. Thus, the term “heteroalkyl” should not be
interpreted herein as exciuding specific heteroalkyl groups. such as -NR'R" ar the like,

{8061} The terms “cycloaikyl™ and “heterocycloaliiyl™ by themselves or in combination with
other terms, mean, unless otherwise stated, cvelic versions of “alkyl” and “heteroatkyl,”

i1
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respectively. Cyeioalkyl and heterocycloalkyl are not aromatic. Additionaliy, for
heterocveleatkyl, & hetercatom can oceupy the position at which the heterccycle s attached to
the remainder of the molecule. Examples of cycloalkyl include, but are vot limited to,
cyclopropyl, eyclobutyl, eyclopentyl, eyelohexyl, 1-cyvelobexenyl, 3-cyclohexenyl, cycloheptyl,
and the like. Examples of heterocycioalkyl include, but are not limited to, 1441,2,5,6~
tetrahydropyridyl), I-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-morpholiny],
tetrahvdrofuran-2-vl, tetrahydrofuran-3-v1, tetrahydrothien-2-y1, terrahvdrothien-3-vt, 1-
piperazinyl, Z-piperazinyl, and the like. A “cycloalkyiene” and a “heterocycioalkviene,” alone or
as part of another substituent, means a divalent radical derived from a cycloalkyl and
heterocyeloalkyl, respectively. “Cyeloalkyl” is also meant to refer to bicyelic and polvevelic
hydrocarbon rings such as, for example, bicvelo{2.2.1 Theptane, bicycio]2 2. 2joctane. etc.

{8062} The terms “halo™ or “halogen.” by themselves or as part of another substituent, mean,
unless otherwise stated, a fluorine, chiorine, bromine, or todine atom. Addinonally, terms such
as "haloalky!” are meant to include monchaloalkvl and polvhaloaikyi. For example, the term
“heio{C-Cpatkyl™ includes, but is not Hmited to, fluoromethyl, difluoromethyi, trifluoromethyi,
2,2 2-triffuorcethvl, 4-chlorobutyl, 3-bromopropyl, and the hike,

{6063} The term “acyl” means, unless otherwise stated, -C(O)R where R is a substituted or
unsubstituted alkyl, substinited or unsubstituted cycloalicyl, substituted or unsubstituted
heteroalkyl, substituted or unsubstituted heterocycloalkyl, substituted or unsubstitted aryl, or
substituted or unsubstituted heteroaryl,

10064} The term “ary!” means, unless otherwise stated, a polvunsaturated, aromatic,
hydrocarbon substituent, which can be a single ring or multiple rings (preferably from 110 3
ringsy that are fused together (e, a fused ring arvly or linked covatently, A fused ring arvl refers
to multiple rings fused together wherein at least one of the fused rings is an aryl ring. The term
“heteroaryl” refers to arvl groups (or rings) that contain at least one hetercatom such as N, O, or
8, wherein the nitrogen and sulfur atoms are optionally oxidized, and the nitrogen atom(s) are
optionally quaternized. Thus, the term “heteroaryl” includes fused ring hetercarvl groups (i.¢..
multiple rings fused together wherein at least one of the fused rings is a heteroaromatic ring}. A
5,6-fused ring heteroarylene refers fo two rings fused together, wherein one ring has 5 merbers
and the other ring has 6 members, and wherein at least one ring is a hetercarvi ring. Likewise, a
6,6-fused ring heteroarylene refers to two rings fused together, wherein one ring has 6 members
and the other ring has 6 members, and wherein at least one ring is & heteroary! ring. And 4 6,5~
fused ring heteroarviene refers to two rings fused together, wherein one ring has © members and
the other ring has 5 members, and wherein at least one ring is a heteroaryl ring. A heteroaryl

group can be attached 1o the remainder of the molecule through a carbon or heteroatom. Non-
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limiting examples of aryl and heteroaryl groups inciude phenyl, naphthvl. pyrrolyl, pyrazolyl,
pyridazinyl, triazinyl, pyrimidingl, imidazolyl, pyrazinyl, purinyl, oxazolyl, isoxazolyl, thiazolyl,
furyl, thienyl, pyridyl, pyrimidyl, benzothiazolyl, benzoxazovl benzimidazolyl, benzofuran,
isobenzofuranyl, indeolyl, isoindolvl, benzothiophenyl, isoquinolvl, quinoxalinvl, quinolyl, 1-
naphthyl, 2-naphthyl, d-biphenvl, 1-pyrrolyl, 2-pyrrolyl, S-pyrrolyl, 3-pyrazolyl, Z-imidazolyl,
d-imidazolyl, pyvrazinyl, Z-oxazolvi, 4-oxazolvl, Z-phenvi-4-oxazolyl, S-oxazolyl, 3-isoxazolyl,
4-isoxazoly!, S-isoxazolyl, 2-thiazolvl, 4-thiazolyl, S-thiazolvl, 2-furyl, 3-furyl, 2-thienvl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridvl, 2-pyrimidyl, 4-pyrimidyl, S-benzothiazolyl, purinyi, 2-
benzimidazolyl, S-indolvl, T-soquinolvl, S-isoquinolyl, 2-quinoxalinyl, S-guinoxalinyd, 3-
guinolyl, and S-quinolvl. Substituents for each of the above noted arvl and heteroaryl ring
systerns are selected from the group of acceptable substituents described below. An “arylene”
and a “heteroarylene,” alone or as part of another wbstituent, mean a divalent radical derived
from an arvl and heteroaryl, respectively A heteroarvl group substituent may be -O- bonded to a
ring heteroatom nitrogen.

{0065} Spirocyclic rings are two or more rings wherein adjacent rings are attached throuegh a
singie atom. The mdividual rings within spirocyelic rings may be identical or different.
individual rings in spirocyclic rings may be substituted or unsubstituted and may have different
substituents from other individual rings within a set of spirocyclic rings. Possible substituents
for individual rings within spirocyclic rings are the poasible substituents for the same ting when
not part of spiracyelic rings {e.g substituents for cveloallyl or heterocycloalkyl rings).
Spirocviic rings may be substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylene, substitated or unsubstituted heterocycloalkyl or substituted or unsubstinged
heterocycloatkylene and individual rings within a spirocyelic ring group may be any of the
immediately previous list, including having all rings of one type (e g all rings being substituted
heteroeycloalkvlene wherein cach ring may be the same or different substituted
heteroeyelostkylene). When referring to a spiroeyelic ring svstem, heterocyelic spiroeyelic rings
means g spirocyelic rings wherein at least one ring is a heterocyelic ring and wherein each ring
may be a different ring. When referring to a spirccyclic ring system, substituted spirocvelic rings
means that at least one ring is substituted and cach substituent may optionally be different.
j0066] The symbol “wrwrwr ™ denotes the point of attachment of a chemical motety to the
remainder of a molecule or chemical formula,

{80671 The term “oxo.” as used herein, means an oxvgen that is double bonded to a carbon atom.
{0068} The term “alkvlarviene” as an arylene moiety covalenily bonded to an alkylene moiety
{also referred to herein as an alkylene linker). In embodiments, the alkviarylene group has the

formula:
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16069] Analkvlarviene moicty may be substituted {e.g. with a substituent group) on the alkylene
motety or the aryience linker {c.g. at carbons 2. 3, 4, or 6) with halogen, oxo, -MNs, -Cls, -CCls, -
CBry, -Cls, -CN, -CHO, -0OH, -NH, -COOH, ~=CONH,, -NGs, -SH, -SORCHs -SO:H, -OSOKRH, -
SOpNH,, ~NHNH;, ~ONH,, -NHCONHNH;, substitited or unsubstituted T-Cs alkyl or
substitoted or unsubstituted 2 to 5 membered heteroalkyl} In embodiments, the alkvlarylene is
unsubstituted.
{6076} Each of the above terms (e.g., “alkyl,” “beteroalkyl,” “cycloalkyl,” “heterocycloalkyl,”
“aryl,” and “heteroaryl”y includes both sebstituted and unsubstituted forms of the indicated
radical. Preferred substituents for each type of radical are provided below.
16071 Substituents for the alkyl and heteroalkyl radicals (including those groups often referred
to as alkylene, alkenvl, heteroalkylene, hetercalkenyl, atkynyl, cycloalkyl, heteroeycloaliyl,
cycloaibenyl, and beterocycloalkenyl) can be one or more of a variety of groups selected from,
but vot lirsited 1o, -OR, =0, =NR', =N-OR/| -NR'R", -SR', -halogen, -SiR'R"R", -OC{OR, -
C{OWR, -COR', -CONR'R” -OC{OINR'R”, -NR"CIOHR!, -NR-C{OINR"R™, -NR"C{O)R’, -
NR-CINRR"R"=NR™, -NR-CNRR"=NR"Y, -SIOR!, -S(ORR -S(OpNRR", -NRSO,R’,
SINRINRR", ~ONRRY, -NRICOHNR"NRMR™, -ON, -NG,, -NRISOLRY, -NR'C(OR”", -
MNR'C(OMOR" -NR'OR", in a number ranging from zero to (Zm™ 1), shere m' is the total
nuwnber of carbon atoms 1o such radical. R, R, R", R", and R™ each preferably independently
refer to hydrogen, substituted or unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocveloalkyl, substituted or unsubstituted aryl {e.g.,
arvl substituted with 1-3 halogens), substituted or unsubstinusted heteroaryl, substituted or
unsubstituted alkvl, atkoxy, or thicalkoxy groups. or arvialkyi groups. When a compound
described herein includes more than one R group, for example, each of the R groups is
independently sefected as are each R', R", R"™, and R" group when more than one of these
groups is present. When R’ and R" are attached to the same nitrogen atom, they can be combined
with the nitrogen atom to form a 4-) 5-, 6-, or 7-membered ring. For example, -NRR" includes,
but 1s not limiited to, T-pyrroliding! and 4-morpholinyl. From the above discussion of
substituents, one of skill in the art will understand that the term “alkyl” is meant to include
groups inciuding carbon aioms bound to groups other than hydrogen groups, such as haloalkyl
{e.g., -CFs and -CH:CF5) and acyl {e.g., -C(OCH;, -C{OYCH;, -COYCH,CCH;, and the like).
{6072 Similar to the substituents deseribed for the alkyl radical, substituents for the aryl and

heteroaryl groups are varied and are selected from, for example: -OR’, -NR'R", -8R, -halogen, -
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SIRR'RY, -OC{OR, -COR, -COR!, -CONR'RY, -OC(OINR'RY -NR'"C{OIR, -NR/-
C{OWNR'R™, -NR"C(ORR', -NR-C(NRR"R"}=NR™ -NR-C{NR'R"p=NR™ -S(QIR', -S(OLR, -
S(OpNRRY, -NRSOHR!, ~NR'NR'RY, ~ONR'R", ~NR'C(OINR'NR"R™, <CN, -N{O, -R’, -N3, -
CH{Ph},, flnoro(C,-Cyjalkoxy, and fluoro{Ci-Cylalkyl, -NR'SO,R", -NR'C{OR", -NR'C{0)-
OR", -NR'OR", inn a number ranging from zero to the total number of open valences on the
aromatic ring system; and where R', R", R, and R"" are preferably independently selected from
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted hetersalkyl, substituted
or unsubsiituied cyeloalkyl, substifuted or unsubstituted heterocycloalkyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl When a compound described
herein includes more than one R group, for example, each of the R groups 15 independently
selected as are each R, R", R, and B™ groups when more than one of these groups 1s present.
16073] Substituents for rings {e.g. cveloalkyl, heterocyeloalkyl, aryl, heteroaryl, cycloalkylene,
heterocycloalkylene, arviens, or heteroarylene} may be depicted as substituents on the ring
rather than on a specific atom of a ring {commonly referred 1o as a Hoating substituent). In such
a case, the substituent may be attached to any of the ring atoms {obeyving the rules of chemical
valency) and in the casc of fused rings or spirocychic rings, a substituent depicted as associated
with one member of the fused rings or spirocyclic rings (a floating substituent on a single ring),
may be a substituent on any of the fused rings or spirocyclic rings {a floating substituent on
multiple rings). When a substituent is attached fo a ring, but not a specific atom {a floating
substituent), and a subscript for the substituent is an integer greater than one, the multiple
substifucnts may be on the same atom, same ring, different atoms, different fused rings, ditterent
spirocyelic rings, and each substituent may optionally be different. Where a poiot of atiachmont
of'a ring to the remainder of a molecule is not limited to a single atom {a floating substituent),
the attachment point may be any atom of the ring and in the case of a fused ring or spiroeyelic
ring, any atom of any of the fused rings or spirocyclic rings while obeying the rules of chemical
valency. Where a ring, fused rings, or spirocyelic rings contain one or more ring heieroatoms
and the ring, fused rings, or spirocyclic rings are shown with one more Hoating substituents
(including, but not limited to, points of attachment fo the remainder of the molecule}, the
floating substituents may be bonded to the heteroatoms. Where the ring heteroatoms are shown
bound to one or more hydrogens {e. g. a ring nitrogen with two bonds to ring atoms and a third
bond to a hydrogen} in the structure or formula with the floating substituent, when the
heteroatom 1s bonded to the floating substituent, the substituent wili be understood to replace the
hydrogen, while obeying the rules of chemical valancy.

{6074} Two or more substituents may optionally be joined to form aryi, hetercaryl, cycloalloyl,
or heterocycloalkvl groups. Such so-cailed ring-forming substituents are tvpicaliy, though not

i
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necessarily, found attached to a cyclic base structure. in one embodiment, the ring-forming
substituents are aftached to adjacent members of the base stracture. For example, two ring-
forming substituents attached to adjscent members of a cyelic base struciure create a fused ring
structure, In another embodiment, the ring-forming substituents are attached 1o 2 single member
of the base structure. For example, two ring-forming substituents attached to a single member of
a cyclic base structure create a spiroeyclic structure. To yet another embodiment, the ring-
forming substituents are attached to non-adjacent members of the base structure,

{8675} Two of the substituents on adjacent atoms of the aryl or heteroary! ring may optionaily
form a ring of the formuls ~T-C{O}-{CRR")-U-, wherein T and U are independently -NR-, -0~ -
CRR'-, or a single bond. and q 15 an integer of from ¢ to 3. Alternatively, two of the substituents
on adjacent atoms of the aryl or heteroaryi ring may optionally be replaced with a substituent of
the formula ~A-{(CH; 3B, wherein A and B are independently -CRR'-) -0+ -NR- -5 -5(0) -, -
S{On-, ~S{OLNR'-, or a single bond, and r is an integer of from 1 to 4. One of the single bonds
of the new ring so formed mav optionallv be replaced with a double bond. Alternatively, two of
the substituents on adjacent atoms of the arvl or heteroaryl ring may optionally be repiacad with
a substituent of the formula «CRR)-X'- (C"R"R"Yy-, where s and d are independently integers
of from 010 3, and X' 15 -0 -NR'-, =8, =S{O)-, -S{O}-, o1 -S(0O):NR'-, The substituents B, R,
R and R™ are preferably independently selected from hvdrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cyeloalkyl,
substituted or unsubsttuted heterooveloatkyl, substituied or unsubstituted arvl, and substituted
or unsubstituted heteroaryl.
{8076] Asused herein, the terms “heteroatom” or “ring heteroatom” are meant 1o include
oxyeen (O}, nitrogen (N}, sulfur (S), phosphorus (P), and silicon (Si).
00778 A Usubstituent group,” as used herein, means a group selected from the following
moieties:
(A} oxo, halogen, -CFs, -CN, -OH. -NH,, -COOH. -CONH,, -NO;. -SH, -80:H, -SO3H, -
SORNH,, ~NHNH,, ~ONH,, ~NHC=O)NHNH,, ~NHC=O) NH,, -NHSO,H, -NHC= ({34, -
MNHC{OOH, -NHOH, -OCF, -OCHF,, unsubstituted alkyl, unsubstituted heteroalkyl,
unsubstituted cycloalkyl, unsubstituted heterocyeloalkyl, unsubstituted aryl, unsubstituted
heteroaryl, and
(B} alkyl, heteroaliyl, cveloalkyl, heterocycloalkyl, arvl, heteroaryl, substituted with at least
one substituent selected from:
{1} oxo, halogen, -C¥F5, -CN, -OH, -NH,, -<COOH, -CONH,, -NO,, -SH, -8G:3H, -S0,H, -
SOpNH,, -NHNH;, ~ONH,, -NHC(O)NHNH,, ~-NHC={0} NH;, -NHSOH, -NHC= (O)H,
-WNHC(O)-0OH, -NHOH, -OCF;, -OCHF,, unsubstituted alkyl, unsubstituted heteroalkyl,
io
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unsubstituted cyeloalkyl, unsubstituted heterocycioalkyl, unsubstituted arvi, unsubstituted
heteroaryl, and
(it} allevl, heteroalkyl, eveloallovl, heterocycloalkyl, aryi, heteroarvl, substituted with at least
one substituent selected fron
{a) oxo, halogen, -CFs, -CON, -OH, -NH,, -COOH, -CONH,, -NO,, -SH, -SO:H, -80.H, -
8O, NH,, ~NHNH,, ~ONH,, ~NHC=(O)NHNH,, ~NHC=(0) NH,, -NHSO,H, -NH(=
(O, -NHC(G)-OH, -NHOH, -OCF,, -OCHF,, unsubstituted alkyl, unsubstituted
heteroalkyl, unsubstituted cycloalkyl, unsubstituted heterocyeloatkyl, unsubstituted ary],
unsubstituted hetercaryl, and
{b} alkyl, heteroaliyvl, cvcicalkyl, heterocveloalkyi, aryl, hetercaryl, substituted with at
least one substituent selected from: oxo,
halogen, -CFs, -CN, -OH, -NH,, -COOH, -CONH,, -NO,, -8H, -80;H, -SOH, -SO;NH;,
~NHNH,, -ONH,, -NHC=(O)NHNH,, -NHC=(0) NH,, -NHSO,H, -NHC= (O)H, -
NHC(O}OH, -NHOH, -OCF,, -OCHF;, unsubstituted alkyl, unsubstituted heteroallyl,
unsubstituted cvcloalkyl, unsubstituted heterocycioalkyl, unsubstituted aryl, unsubstituted
hetercaryl
[H078] A “size-limited substituent” or  size-limited substituent group,” as used herein, means a
group selected fror il of the substituents described above for a “substituent group,” wherein
each substituted or unsubstituted alkyl is a substituted or unsubstituted C-Cyg atkyl, each
substituted or unsubstituted heteroalkyl is a substituted or unsubstituted 2 to 20 mernbered
heteroalkyl, each substituted or unsubstituted cycloalkyl is a substituted or unsubstituted C3-Cg
cycioalkyl, each substituted or unsubstituted heterocycloalkyl is a substitated or unsubstituted 3
to 8 membered heterocycloalkyl, each substituted or unsubstituted aryl is a substituted or
unsubstituted Co-C g aryl, and each substituted or unsubstituted hetercaryl s a substituted or
unsubstituted 5 to 10 membered heteroaryl
i807%F A “lower substitvent” or © lower substituent group,” as used herein, means a group
selected from all of the substituents described above for a “substituent group,” wherein each
substituted or unsubstituted aikyl is a substituted or unsubstituted C-Cy alkvl, each substituted
or unsubstituted heteroalkyl 1s a substituted or unsubstituted 2 to 8 membered hetercalkvi, each
substituted or unsubstiteted cyveloalkyt ie s substinuted or unsubstituted C5-C- cycloalkyl, each
substituted or unsubstituted heterocycloatkyl is a substituted or unsubstituted 3 to 7 membered
heterocveloatkyl, each substituted or unsubstituted arvl is a substituted or unsubstituted Co-Crpy
aryl, and each substituted or unsubstituted heteroaryl 1 a substituted or unsubstituted 510 ©

membered heteroarvl,
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{0086} In some embodiments, gach substituted group described in the compounds herein is
substituted with at least one substituent group. More specifically, in some embodiments, each
substituted alicyl, substituted heteroalkyl, substituted cycloatkyl, substituted heterocycloalkyl,
substituted arvl, substituted heteroaryl, substituted alkylene, substituted heteroalkviene,
substituted cycloatkylene, substituted heterocveloalkylene, substituted arylene, and/or
substituted heteroarylene described in the compounds herein are substituted with at least one
subsiituent group In other embodiments, at least one or sl of these groups are substituted with
at least one size-limited substituent group. In other embodiments, at least one or all of these
groups are substituted with at least one lower substituent group.

16681} In other embodiments of the compounds herein, each substituted or unsubsiituted alkyvl
may be a substituted or unsubstituted C;-Cyyp alkyl, each substituted or unsubstituted hetercalkyl
is a substituted or unsubstituted 2 to 20 membered heteroallyl, each substituted or unsubstituted
cvcioalkyl is a substituted or unsubstituted C:-Cq cveloatkyl, each substituted or unsubstituted
heterocycloalkyl is a substituted or unsubstituied 3 10 8§ memberad heterocycicalkyl, each
substitited or unsubsatituted aryl is a substituted or unsubstituted Cs-Cyp aryl, and/or each
substitited or unsubatituted heteroarvl is a substituted or unsubstituted 5 to 10 membered
heteroaryt. In some embodiments of the compounds herein, each substituted or unsubstituted
alicylene is a substituted or unsubstituted C-Cyp alkylene, each substituted or unsubstituted
heteroalkviene 1s a substituted or unsubstituted 2 1o 20 membered heteroatkviene, each
substituted or unsubstituted cycloalkylene 19 a substituted or unsubstituted C-Cy eycloalkylene,
each substituted or unsubstituted heterocycloalkvlene is a substituted or unsubstituted 3 to 3
membered heterocycloalkylene, each substituted or unsubstituted arylene is a substituted or
unsubstituted C-C g arvlene, and/or each substituted or unsubstituted hetercarviene is a
substituted or unsubstituted 5 to 10 membered hetercarviene

{H082) In some embodiments, each substituted or unsubstituted alkyl 1 a substituted or
unsubstituted C,-Cyg alkyl, each substituted or unsubstituted heterocalkyl s s substituted or
unsubstituted 2 to # membered hetercaikyi, each substituted or unsubstituted cyeloatkyl is a
substitited or unsubstituted C+-C; cycloalkyl, each substituted or unsubstituted heterocyeloatkyl
is a substituted or unsubstituted 3 to 7 membered heteroeveloalkyl, each substinuted or
unsubstituted aryi is a substituted or unsubstituted Co-Cio aryl, and/or each substituted or
unsubstituted heteroaryl is a substituted or unsubstituted 5 to 9 membered heteroaryl. In some
embodiments, each substituted or unsubstitoted alkylene i3 a substiuted or unsubstituted C,-Cy
afkviene, each substituted or unsubstituted heteroaikyiene is a substituted or unsubstituted 210 8
membered heteroalkylene, each substituted or unsubstituted cycloalkylene is a substituted or
unsubstituted C3-Co eyeloalkylene, each substituted or unsubstituted heterocveloalkylene 18 a
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substituted or unsubstituted 3 to 7 membered heterocycioalkylene, each substituted or
unsubstituted arviene is a substituted or unsubstinnted Co-Cyy arvlene, and/or each substituted or
unsubstituted heteroarylene is a substituted or unsubstituted 5 to 9 membered heteroarylene. In
some embodiments, the compound is a chemical species set forth in the Examples section,
figures, or tables below.

{B8083] Certain compounds of the present invention possess asymmetric carbon atoms (optical or
chiral centers} or double bonds; the enantiomers, racemates, diastereomers, fautomers, geomenic
isomers, sterecisometric forms that may be defined, in terms of absolute stereochemistry, as {R)-
or {8¥- or, as (D} or (L)- for amuno acids, and individual isomers are encompassed within the
scope of the present invention. The compounds of the present invention do not include those that
are known in art {o be too unstable to synthesize and/or isolate. The present invention is meant
to include compounds in racemic and optically pure forms. Optically active (Ry- and (§)-, of
{£3)- and (Ly-isomers may be prepared using chiral syvnthons or ¢hiral reagents, or resolved using
conventional techniques. When the compounds described herein contain olefinic bonds or other
centers of geometric asymmetry, and unless specified otherwise, it is intended that the
compounds include both B and 7 geometric isomers.

{6084} As used herein, the term “isomers” refers to compounds having the same number and
kind of atoms, and hence the same molecular weight, but differing in respect to the structural
arrangement or configuration of the atoms.

§90688] The term “tautomer,” as used herein, refers to one of two or more siructural isomers
which exist in equilibrium and which are readily converted from one isomeric form to another.
{8086} It will be apparent to one skilled in the art that certain compounds of this invention may
exist in tantomeric forms, all such tautomeric forms of the compounds being within the scope of
the invention.

{0087} Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure; L., the R and § configurations for each asymmetric
center. Therefore, single stereochemical isomers as well as enantiomeric and diastercomeric
mixtures of the present compounds are within the scope of the invention.

10088} Unless otherwise stated, structures depicted herein are also meant to include corapounds
which differ oniy in the presence of one or more isotopically enriched atoms. For example,
compounds having the present structures except for the replacement of a hyvdrogen by a
deuterium or tritium, or the replacement of a carbon by " C- or 'C-enriched carbon are within
the scope of this invention,

{808%} The compounds of the present invention may also contain unnatural proportions of
atomic isotopes at one or more of the atoms that constifute such compounds. For example, the
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compounds may be radiolabeled with radioactive isotopes, such as for example tritium ( H),
iodine-125 {'0), or carbon-14 (). All isotopic variations of the compounds of the present
invention, whether radioactive or not, are encompassed within the scope of the present invention
{6096} It should be noted that throughout the application that alternatives are written in Markush
groups, for example, each amino acid position that contains more than one possible amino acid.
It is specifically contemplated that each member of the Markush group should be considered
separately, thereby comprising another embodiment, and the Markush group 15 not to be read as
a single unit,

860911 “Analog” or “analogue™ is used in accordance with its plain ordinary meaning within
Chemistry and Biclogy and refers to a chemical compound that is structurally similar to another
compound (i.e., a so-called “reference” compound) but differs in composition, e.g.. in the
replacement of one atom by an atom of a different element, or in the presence of a particular
functional group, or the replacement of one functional group by another functional group, or the
absclute stereochemistry of one or more chiral centers of the reference compound. Accordingly,
an analog is a compound that is similar or comparable in function and appesarance but not in
structare or origin to a reference compound.

j6092) The terms “a” or “an,” as used in herein means one or more. In addition, the phrase

2

“substituted with afn],” as used herein, means the specified group may be substituted with one or
more of any or all of the named substituents. For example, where a group, such as an alkyl or
heteroaryl group. is “substituted with an unsubstituted C,-Cyp alkyl, or unsubstituted 2 to 20
membered heteroalkyl” the group may contain one or more unsubstituted €~y alkyis, and/or
one or more unsubstitated 2 to 20 membered hetercalkyls,

{6093} Moreover, where a moiety is substituted with an R substituent, the group may be referred
to as “R-substitited.” Where 2 moiety is R-substifuted, the moiety is substituted with at least one
R substituent and cach R substituent is optionally different. Where a particular R group is
present in the deseription of a chemical genus (such as Formula (1)), a Roman alphabetic symbol
may be used to distinguish each appearance of that particular R group. For example, where
multiple R substituents are present, each R*’ substituent may be distinguished as R''* RYF,
'R":"‘:, BYP ete | wherein each of Rl':"“, R . R.i:"?, R . ete. is defined within the scope of the
definition of R" and optionally differently.

00941 A “detectable moiety™ as used herein refers to a moiety that can be covalently or
noncovalently attached to a compound or biomolecule that can be detected for instance, using
technigues known in the art. In embodiments, the detectable moiety is covalently attached. The
detectable moiety may provide for imaging of the attached compound or biomolecule. The
detectable moiety may indicate the contacting between two compounds. Excemplary detectabie
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moieties are fluorophores, antibodies, reactive dies, radio-iabeled moieties, magnetic contrast
agents, and quantum dots. Exemplary fluorophores include fluorescein, rhodamine, GEFP,
coumarin, FITC, Alexa fluor, Cy3, Cv3, BODIPY, and cyanine dyes. Exemplary radionuclides
include Fluorine-18, Gallium-68, and Copper-64. Exeroplary magnetic contrast agents include
gadolinium, iron oxide and iron platinum, and manganese.
j095] Descriptions of compounds of the present invention are limited by principles of chemical
bonding known to those skilled 1n the art. Accordingly, where a group may be substituted by one
or more of a number of substituents, such substitutions are selected so as to comply with
principles of chemical bonding and to give compounds which are not inherently unstable and/or
would be known io one of ordinary skill in the art as likely to be unstable under ambient
conditions, such as aqueous, neutral, and several known physiclogical conditions. For example,
2 heterocycloalloyl or hetercaryi is attached to the remainder of the molecule via aring
heteroatom in compliance with principles of chenmiical bonding known to those skilled in the art
thereby avoiding inherently unstable compounds.
j0096] The term “pharmaceutically acceptable salts” is meant (o include salts of the active
compounds that are prepared with relatively nontoxic acids or bases, depending on the particular
substituents found on the compounds described herein. When compounds of the present
invention contain relatively acidic functionalities, base addition salts can be obtained by
contacting the neutral form of such compounds with 2 sufficient amount of the desired base,
either neat or in 4 suitable inert solvent. Examples of pharmaceutically acceptable base addition
salts include sodium, potassium, calcinm, ammonium, organic amine, or magnesium salt, or a
sirnilar sait. When compounds of the present invention contain refatively basic functionalities,
acid addition salts can be obtained by contaciing the neutral form of such compounds with a
sutficient amount of the desired acid, either neat or in a suitable inert solvent. Examples of
pharmaceutically acceptable acid additon salts include those derived from inorganic acids like
hydrochioric, hvdrobromie, nitric, carbonic, monohydrogencarbonic, phosphorie,
monohydrogenphosphoric, diliydrogenphosphoric, sulfuric, monchydrogensulfuric, hydriodic,
or phosphorous acids and the like, as well as the salts derived from relatively nontoxic organic
acids like acetic, propionic, isobutyric, maleic, malonic, benzoic, succinic. suberic, fumarie,
factic, mandelic, phthalic, benzenesulfonic, p-tolyisulfonic, citric, tartaric, oxalic,
methanesulfonic, and the like. Also included are salts of amino acids such as arginate and the
like, and salts of organic acids like glucuronic or galactunoric acids and the like (see, for
example, Berge e¢r o, “Pharmaceutical Salts”, Jowrnal of Pharmaceutical Scicnce, 1977, 66, 1-
19}, Certain specific compounds of the present invention contain both basic and acidic
functionalitics that allow the compounds to be converted nto either base or acid addition saits,
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{0097} Thus, the compounds of the present invention may exist as saits, such as with
pharmaceuntically acceptable acids. The present invention includes such salts. Non-limiting
examples of such salts include hydrochiorides, hydrobromides, phosphates, suifates,
methanesulfonates, nitrates, maleates, acetates, citrates, fumarates, proprionates, tartrates {e.g.,
(+tartrates, (-)-tartrates, or mixtures thereof including racemic mixtures), succinates, benzoates,
and salts with amino acids such as glutamic acid, and quaternary ammonium salts {e.g. methy]
wdide, ethyl odide, and the like). These salts may be prepared by methods known 1o those
skilied in the art.

I6098] The neutral forms of the compounds are preferably regenerated by contacting the salt
with & base or acid and isolating the parent compound in the conventional manner. The parent
form of the compound may ditfer from the various salt forms in certain physical properties, such
as solubility in polar solvents. In embodiments, compounds of the present invention contain both
basic and acidic functionalities that aliow the compounds fo be converted into either base or acid
addition safts. The neutral forms of the compounds mav be regenerated by contacting the salt
with a base or acid and isolating the parent compound in a conventional manner. The parent
form of the compounds differs from the various salt forms in certain physical properties, such as
solubility in polar solvents, but, unless specifically indicated, the salts disclosed herein are
equivalent to the parent form of the compound for the purposes of the present invention.
{80991 In addition to salt forms, the present invention provides compounds, which aresina
prodrug form. Prodrugs of the compounds described herein are those compounds that readily
undergo chemical changes under physiological conditions to provide the compounds of the
present invention. Prodrugs of the compounds described herein may be converted i vivo atter
administration. Additionally, prodrugs can be converted to the compounds of the present
invention by chemical or hiochemical methods in an ex vive environment, such as, for exampie,
when contacted with a suitable enzyme or chemical reagent.
{92106} Certain compounds of the present invention can exist in unsoivated forms as well as
solvated forms, including hvdrated forms. In general, the solvated forms are equivalent to
unsolvated forms and are encompassed within the scope of the present invention. Certain
compounds of the present invention ray exist in multiple erystailine or amorphous formes. In
general, all physical forms are equivalent for the uses conteraplated by the present invention and
are intended to be within the scope of the present invention.
{0101} “Pharmaceuticaily acceptable exciptent” and “pharmaceutically acceptable carrier” refer
to a substance that aids the administration of a compound to and absorption by a subject and can
¢ inciuded in the compositions of the present invention without causing a significant adverse
toxicological effect on the patient. Non-linuting examples of pharmaccutically acceptable
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excipients include water, NaCl, normal saline solutions, lactated Ringer’s, normal sucrose,
normal glucose, binders, fillers, disintegrants, lubricants, coatings, swesteners, flavors, salt
solutions (such as Ringer's solution), alcohols, cils, gelatins, carbohvdrates such as lactose,
amylose or starch, faity acid esters, hydroxymethycellulose, polyvinyl pvrrolidine, and colors,
and the like. Such preparations can be sterilized and, if desired, mixed with auxiliary agents such
as lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing osmotic
pressure, buffers, coloring, and/or aromatic substances and the like that do not deleteriously
react with the compounds of the invention. Une of skill in the art will recognize that other
pharmaceutical excipients are useful in the present invention,

6102} The term “preparation” is intended to include the formulation of the active compound
with encapsulating material as a carrier providing a capsule in which the active component with
or without other carriers, is surrounded by a carrier, which is thus in association with it
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and
tozenges can be used as sofid dosage forms suitable for oral administration.

j0103] A “CRF1 inhibilor” refers to a compound {e.g., compounds described herein} that
recduces the activity of CRF1 when compared to s control, such ag absence of the compound or a
compound with known inactivity.

joi04f The terms “polvpeptide,” “peptide™ and “protein” are used interchangeably herein to
refer to a polymer of anmino acid residues, wherein the polymer may optionally be conjugated to
a moiety that does not consist of armine acids. The terms apply to amino acid polvmers 1o which
one of more amino acid residue is an artificial chemical mimetic of a corresponding naturally
occurring amino acid, as well as to naturally oceurring amine acid polymers and non-naturally

1]

occurring aming acld polvmer. In embodiments, the terms “polvpeptide,” “peptide,” and
“protein”, used interchangeably herein, refer to a polymeric form of amino acids of any length,
which can include genetically coded and non-genetically coded amino acids, chemically or
biochemicslly modified or derivatized amino acids, and polypeptides having modified
polypeptide backbones, The terms include fusion proteins, including, but not limited to, fusion
proteins with a heterologous amino acid sequence; fusion proteins with heterologous and
homologous leader sequences, with or without N-terminus methionine residues;
immunologically tagged proteins; and the like

{0105) A polypeptide. or a cell is “recombinant” when it is artificial or engineered, or derived
from or contains an artificial or engineered protein or nucleic acid {e.g. non-natural or not wild
type). For example. & polvnucleotide that is inserted info a vector or any other heterologous
location, e.g., in a genome of a recombinant organism, such that it is not associated with
nucleotide sequences that normally flank the polynucleotide as it is found in natwre 15 a
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recombinant polynucleotide. A protein expressed 7 vifre or /7 vive from a recombinant
polynucleotide is an example of a recombinant polvpeptide. Likewise, a polynuclectide
sequence that does not appear in nature, for example a variant of a naturally oceurning gene, is
recombinani
8106} “Contacting” is used in accordance with its plain ordinary meaning and refers to the
process of allowing at least two distinet species (e g. chemical compounds including
biomolecules or cells) to become sufficiently proximal to react, interact or physically touch It
should be appreciated; however, the resulting reaction product can be produced directly from a
reaction between the added reagents or from an intermediate from one or more of the added
reagents that can be produced in the reaction mixture,

J0107f The term “contacting” may include allowing two species to react, interact, or physically
touch, wherein the two species mav be a compound as described herein and a protein or enzyme.
in some embodiments contacting includes allowing & compound desenibed herein to interact
with a protain or enzyme that is involved in a signaling pathway {e.gz., MAP kinase pathway}.
j0108] As defined herein, the term “activation”, “activate”, “activating”™ and the like in reference
to a protein refers to conversion of a protein into a biclogically active derivative from an initial
inactive or deactivated state. The terms reference activation, or activating, sensitizing, or up-
regulating signal transduction or enzymatic activity or the amount of a protein decreased in a
disease.

§9103] The terms “agonist,” “activaior,” “upregulator,” eic. refer to a substance capable of
detectably increasing the expression or activity of a given gene or protein. The agonist can
iricrease expression or activity 10%, 209, 30%, 40%, S0%, 60%, 70%, 80%, 90% or more in
comparison to a control in the absence of the agonist. In certain instances, expression or activity
is 1.5-fold, 2-fold, 3-fold, 4-fold, S-fnld. 10-fold or higher than the expression or activity in the
absence of the agonist. Tn embodiments, an agonist is a molecule that interacts with a target 1o
cause or promote an increase in the activation of the target. In embodiments, activators are
molecules that increase, activate, facilitate, enhance activation, sensitize, or up-regulate, e.2, a
gene, protein, ligand, receptor, or cell.

10116} As defined herein, the term “inhibition”, “inhibit”, “inhibiting” and the like in reference
to & protein-inhibitor interaction means negatively affecting (e g decreasing} the activity or
function of the protein relative to the activity or function of the protein in the absence of the
inhibitor, In embodiments inhibitton means negatively affecting (e g decreasing) the
conceniration or levels of the protein relative {o the concentration or ievel of the protein in the
absence of the inhibitor. In embodiments inhibition refers to reduction of a disease or symptoms
of discase. In embodiments, inhibition refers to a reduction in the activity of a particular protein
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target. Thus, inhibition includes, at least in part, partially or totaily blocking stimulation,
decreasing, preventing. or delaying activation, or inactivating, desensifizing, or down-regulating
signal transduction or enzymatic activity or the arnount of a protein. In embodiments, inhibition
refers 1o a reduction of activity of 2 target protein resuliing from a direct interaction {e.g. an
inhibitor binds to the target protein}. In embodiments, inhibition refers 1o a reduction of activity
of a target protein from an indirect interaction {e.g. an inhibitor binds 1o a protein that activates
the target protein, thereby preventing target profein activation).

{8111} The terms “inhibitor,” “repressor” or “antagonist” or “downregulator” interchangeably
refer t0 a substance capable of detectably decreasing the expression or activity of a given gene
or protein. The antagonist can decrease expression or activity 10%, 20%, 30%, 40%, 50%, 60%;,
T0%, 80%, 90% or more in comparison to a control in the absence of the antagonist. In certain
instances, exprassion or activity is 1.5-fold, 2-fold, 3-fuld, 4-fold, 5-fold, 10-fuld or fower than
the expression or activity in the absence of the antagonist. A antagonist prevents, reduces,
inhibits, or neutralizes the activity of an agonist, and an antagonist can also prevent, inhubit, or
reduce constitutive actvity of a target, e.g., a targel receptor, even where there is no identified
agonist. In embodiments, inhibitors are molecules that decrease, block, prevent, delay activation,
inactivate, desensitize, or down-regulate, e.g., a4 gene, protein, ligand, receptor, or cell. An
inhibitor may also be defined as a molecule that reduces, blocks, or inactivates a constitutive
activity. An “antagonist” is a molecule that opposes the action(s) of an agonist.

{8112} The terms “corticotropin-releasing factor type-1,” “CRF,.” “corticotropin-releasing
hormaone receptor 1.7 and “CHHR1” refer to a protein (including homgalogs, isoforms, and
functional fragments thereof) and is a receptor for corticotropin releasing-hormone. The terms
include any recombinant or naturally-occurring form of CRF, vadants thereof that maintain
CRF activity {e.g. within at least 30%, 40%, 30%, 60%, 70%, 80%, 90%, 95%, or 100%%
activity compared to wildeype CRF1). The terms include any mutant form of CRF; variants (s g,
frameshift mutations) thereof thar maintain CRF, activity (e.g. within at least 30%, 40%, 50%,
60%, T0%, B0%, 90%, 95%, or 100% activity compared to wildtype CRE;). In embodiments, the
CRF, protein encoded by the CRHR7 gene has the amino acid sequence set forth in or
corresponding to Entrer 1233, UniProt P34008.

j0113} The term “expression” includes any step involved in the production of the polypeptide
including, but not limited to, transcription, post-transeriptional modification, franslation, post-
translational modification, and secretion. Expression can be detected using conventional
techniques for detecting protein {(e.g.. ELISA, Western blotting, flow cyiomatry,

immunofiuorescence, immunohistochemistry, eic.}.
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{0114} The terms “disease” or “condition” refer to a state of being or health status of a patient or
subject capable of being treated with the compounds or methods provided herein. The disease
may be a malignant or benign tumor (e.g., testicular adrenal rest tummors (TART) or ovarian
adrenal rest tumors (OART)). The disease may be cancer, in some further instances, “cancer”
refers to human cancers and carcinomas, sarcomas, adenocarcinomas, lymphomas, leukemias,
etc., inchuding solid and lymphoid cancers, kidney, breast lung, bladder, colon, ovarian, prostate,
pancreas, adrenal, stomach, brain, head and neck, skin, uterine, testicular, glioma, esophagus,
and liver cancer, including hepatocarcinoma, lvmphoma, including B-acute lymphoblastic
Iymphoma, non-Hodgkin's lymphomas (e.g., Burkitt’s, Small Cell, and Large Cell lvmphomas),
Hodgkin's lvrophoma, leukenia (including MDS, AML, ALL, ATLL and CML), or multiple
myeloma.

I81E5] As used hereln, the term “cancer” refers to all types of cancer, neoplasm or malignant
tumors found in maromals (e.g. humans}, including feukemia, carcinomas and sarcomas,
Exemplary cancers that may be treated with a compound or method provided hersin include
adrenal cancer and tumors {(e.g., testicular adrenal rest tumors (TART) or ovarian adrenal rest
tumors (OART)) brain cancer, glioma, glioblastoma, nearcoblastoma, prostate cancer, colorectal
cancer, pancreatic cancer, cervical cancer, gastric cancer, ovarian cancer, lung cancer, and
cancer of the head. Exemplary cancers that may be treated with a compound or method provided
herein include cancer of the thyraid, endocrine system, brain, breast, cervig, colon, head & neck,
tiver, kidney, lung, non-small cell lung, melanoma. mesothelioma, ovary, sarcoma, stomach,
uterus, Medulloblastoma, colorectal cancer, pancreatic cancer. Additional examples includs,
thyroid carcinoma, cholangiocarcinoma, pancreatic adenocarcinoma, skin cutaneous melanoma,
colon adenocarcinoma, rectum adenocarcinoma, stomach adenccarcinoma, esophageal
carcinoma, head and neck squamous cell carcinoma, breast invasive carcinoma, lung
adenocarcinoma, hung squamous cell carcinoma, Hodgkin's Disease, Non-Hodghin's Eymphoma,
multiple myeloma, neuroblastoma, glioma, glioblastoma multiforme, ovarian cancer,
rhabdomyosarcoma, primary thrombocoytosis, primary macroglobulinemia, primary brain tumors,
cancer, malignant pancreatic insulanoma, malignant carcinoid, urinary bladder cancer,
premalignant skin lesions, testicular cancer, lvmphomas, thyroid cancer, neuroblastorna,
esophageal cancer, genitourinary tract cancer, malignant hypercalcemia, endometrial cancer,
adrenal cortical cancer. neoplasms of the endocerine or exocrine pancreas, medullary thyroid
cancer, medullary thyrotd carcinoma, melanoma, colorectal cancer, papillary thyroid cancer,
hepatocellular carcinoma, or prosiate cancer,

{0116} The term “congenital adrenal hyperplasia” or “CAH” are any of several autosomal
recessive diseases resulting from mutations of genes for enzymes mediating the biochemical
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steps of production of mineralocorticoids, glucocorticoids or sex steroids from cholesterol by the
adrenal glands (stercidogenesis). These conditions involve excessive or deficient production of
sex steroids and can alter development of primary or secondary sex charscteristics in some
affected infants, children, or adults,

{8117} “Adrenal rest tumot™ refers to a neoplasim of the testis (or ovaries} consisting of adrenal
tissue. It may be secondary to hyperpiasia of an adrenal gland.

(18] “Testicular adrenal rest tumor(s)” or “TART” and/or ovarian adrenal rest tumor(s) are &
complication of congenital adrenal hyperplasia (CAH), which mav develop from ectopic
remnants of intra-testicular adrenal tissue stimulated by adrenocorticotropic hormone (ACTH)
hyvpersecretion. TART lesions are typicaily located within the rete testis and are bilateral,
synchronous, nodular and multiple. TART can lead to testicular structural damage,
spermatogenesis disorders, infertility and mass-forming lesions.

(0119} The term “leukernia” refers broadly to progressive, malignant diseases ot the blood-
forming organs and is generally characterized by a distorted prodiferation and development of
leukocytes and their precursors in the blood and bone marrow. Leukemia is generally clinically
classified on the basis of {1} the duration and character of the disease-acute or chronic; (2} the
type of cell involved; myeloid (mvelogenous), lymphoid {ymphogenous), or monocytic; and (3}
the increase or non-increase in the number abnormal cells in the blood-leukemic or aleskemic
{sublenkemic). Exemplary leukemias that may be treated with a compound or method provided
herein include, for example, acute nonlymphoovtic teukemia, chromic lviaphocviic feukemia,
acute granuiocvtic fenkemia, chronic granuiocvtic leukemia, acute promyelocytic leukemia,
adule T-cell lenkemia, aleukemic leukemia, a teukocvihemic leukemia, basophylic leukemia,
blast cell teukemia, bovine leukemia, chronic myelocytic leukemia, leukemia cutis, embryonal
feukemia, eosinophilic leukemia, Gross' leukemia, hairy-cell leukemia, hemoblastic leukemia,
hemocytoblastic leukemia, histtocytic leukemia, stem cell leukemia, acute monocvtic leukemia,
leukopenic leukemia, lymphatic leukemia, lvmphoblastic leukemia, lyvmphoceytic leukemia,
lymphogenous leukemia, lymphoid leukemia, tymphosarcoma cell leukemia, mast cell leukemia,
megakarvocytic leukemia, micromyeloblastic leukemia, monocytic leukemia, myeloblastic
feukemia, myelooytic leukemia, myeloid granulocytic leukemia, myelomonocvtic leukemia,
Naegeli leukemia, plasma cell leukemia, multiple myeloma, plasmacytic leukemia,
promyelooytic leukemia, Rieder cell leukemia, Schilling's leukemia, stem cell leukemia,
sublenkemic feukemia, or undifferentiated cell lenkemia,

{0128} The term “sarcoma” generally refers to a tumor which is made up of a substance like the
embryonic connective tissue and is generally composed of closely packed cells embedded in a
fibrillar or homogencous substance. Sarcomas that may be treated with a compound or method
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provided herein include a chondrosarcoma, fibrosarcoma, lymphosarcoma, melanosarcoma,
miyxosarcoma, ostegsarcoma, Abemethy's sarcoma, adipose sarcoma, liposarcoma, alveolar soft
part sarcoma, ameloblastic sarcoma, botryoid sarcoma, chloroma sarcoma, chorio carcinoma,
embryonal sarcoma, Wilms' tumor sarcoma, endomeirial sarcoma, stromal sarcoma, Ewing's
sarcoma, fascial sarcoma, {ibroblastic sarcoma, giant cell sarcoma, granulocytic sarcoma,
Hodgkin's sarcoma, idiopathic multiple pigmented hemorrhagic sarcoma, immunoblastic
sarcoma of B cells, lymphoma, immunoblastic sarcoma of T-cells, Jensen's sarcoma, Kaposi's
sarcoma, Kupffer cell sarcoma, angiosarcoma, leukosarcoma, malignant mesenchymoma
sarcoma, parosteal sarcoma, reticulocyiic sarcoma, Rous sarcoma, serocystic sarcoma, synovial
sarcoma, or felangiectaltic sarcoma.
j0121§ The term “melanoma’ is taken to mean a tumor arising from the melenocytic system of
the skin and ather organs. Melanomas that may be treated with a compound o method provided
herein include, for example, acral-lentiginous melanoma, amelanotic melanoma, benign juvenile
melanoma, Cloudman's melanoma, 891 melanoma, Harding-Passey melanoma, juvenile
melanoma, lentige maligna melanoma, malignant melanoma, nodular melanoma, subungal
melanoma, or seperficial spreading melanoma.
j6122) The term “carcinoma” refers to & malignant new growth made up of epithelial celis
tending to infiitrate the surrounding tissues and give rise to metastases. Exemplary carcinomas
that may be treated with a compound or method provided herein include, for example, thyroid
carcinoma, cholangiocarcinoma, pancreatic adenocarcinoma, skin cutaneous melanoma, colon
adenocarcinoma, rectum adenoccarcinoma, stomach adenocarcinoma, esophageal carcinoma,
head and veck squamous cell carcinoma, breast invasive carcinoma, lung adenocarcinoma, lung
squamous celf carcinoma, medullary thyroid carcinoma, familial meduliary thvroid carcinoma,
acinar carcinoma, acinous carcinoma. adenocystic carcinoma, adenoid ovstic carcinoma,
carcinoma adenomatosum, carcinoma of adrenal cortex, alveolar carcinoma, alveolar celi
carcinoma, basal cell carcinoma, carcinoma basocellulare, basaloid carcinoma, basosquamous
cell carcinoma, bronchicalveolar carcinoma, bronchiolar carcinoms, bronchogenic carcinoma,
cerebriform carcinoma, cholangiocellular carcinoma, chorionic carcinema, colloid carcinoma,
comedo carcinoma, corpus carcinoma, eibtiform carcinoma, carcinoma en cuirasse, carcinoma
cutaneum, cviindrical carcinoma, cylindrical cell carcinoma, duct carcinoma, carcinoma durum,
embryonal carcinoma, encephaloid carcinoma, eplermoid carcinoma, carcinoma epitheliale
adenotides, exophytic carcinoma, carcinoma ex uleere, carcinoma fibrosum, gelatiniforni
carcinoma, gelatinous carcinoma, giant celf carcinoma, carcinoma giganioceliulare, glandular
carcinoma, granuiosa celf carcinoma, hair-matrix carcinoma, hematoid carcinoma,
hepatoceitular carcinoma, Hurthie cell carcinoma, hyaline carcinoma, hypernephroid carcinoma,
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infantile embryonal carcinoma, carcinoma in situ, intraepidermal carcinoma, intraepithelial
carcinoma, Krompecher's carcinoma, Kulchitzky-cell carcinoma, large-cell carcinoma, lenticular
carcinoma, carcinoma lenticulare, lipomatous carcinoma, iymphoepithelial carcinoma,
carcinoma medullare, medullary carcinoma, melanotic carcinoma, carcinoma motle, mucinous
carcinoma, carcinoma muciparum, carcinoma mucocellulare, mucoepidermoid carcinoma,
CATCINOMA MUCHIT, MUCOUS carcinoma, carcinoma myxomatodes, nasopharyngeal carcinoma,
oat cell carcinoms, carcinoma ossificans, ostecid carcinoma, papitlary carcinoma, periportal
carcinoma, preinvasive carcinoma, prickle cell carcinoma, pultaceous carcinoma, renal cell
carcinoma of kidney, reserve cell carcinoma, carcinoma sarcomatodes, schnetderian carcinoma,
seirthous carcinoma, Ccarcinoma scrotl, signet-ring cell carcinoma, carcinoma simaplex, smali-cell
carcinoma, solanoid carcinoma, spheroidal celi carcinoma, spindle cell carcinoma, carcinoma
spongiosum, sguamous carcinoma, squamous cell carcinoma, string carcinoma, carcinama
telangiectaticum, carcinoma telangiectodes, transitional celt carcinoma, carcinoma tuberosum,
tuberous carcinoma, verrucous carcinoma, or carcinoma villosum.
j0123] The terms “treating” or “treatment” refer {0 any indicia of success in the therapy or
amelioration of an mnjury, disease, pathology or condition, including anv objective or subiective
parameter such as abatement; remission, diminishing of symptoms or making the injury,
pathology or condition more tolerable to the patient; slowing in the rate of degeneration or
decline: making the final point of degeneration less debilitating; improving a patient’s physical
or mental well-being. The treatment or amelioration of symptoms can be based on objective or
subjective parameters; including the results of a physical examination, neuropsvehiatric exams,
and/or a psychiatric evaluation. The term “treating” and conjugations thereof, may include
prevention of an injury, pathology, condition, or disease. In embodiments, treating is preventing,
In embodiments, treating does not include preventing,

{#124] “Treating” or “treatment” as used herein {and as weli-understood in the art} also broadly
includes any approach for obtaining beneficial or desired results in 5 subject’s condition,
including clinical results. Beneficial or desired clinical results can include, but are not limited 1o,
alleviation or amelioration of ene or more symptoms or conditions, diminishment of the extent
of a disease, stabilizing {(F.e., not worsening) the state of disease, prevention of a disease’s
transmission or spread, delay or slowing of disease progression, amelioration or palliation of the
disease state, diminishment of the recccurrence of disease, and remission, whether partial or
total and whether detectable or undetectable In other words, “treatment” as used herein includes
any cure, amelioration, or prevention of a disease. Treatment may prevent the disease from

cccurring, inhibit the disease’s spread; relieve the disease’s syimptoms {e.g., ocular pain, seeing
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halos around hights, red eye, very high intraocular pressure), fully or partially remove the
disease’s underlying cause, shorten a disease’s duration, or do a combination of these things.
§0125] “Treanng” and “treatment” as used herein inchade prophvlactic treatment, Treatment
methods include administering 1o a subject a therapeutically effective amount of a compound
described herein. The administering step may consist of 2 single administration or may include a
series of administrations. The fength of the treatment period depends on a variety of factors,
such as the severity of the condition, the age of the patient, the concentration of the compound,
the activity of the compositions used in the treatment, or a combination thereof. It will also be
appreciated that the effective dosage of an agent used for the treatment or prophylaxis may
increase or decrease over the course of a particular ireatment or prophvlexis regime. Changes in
dosage may resuit and become apparent by standard diagnostic assays known in the art. In sonte
instances, chronic administration may be required. For example, the compositions are
administered to the subject in an amount and for a duration sufficient to trest the patient.
i0126} The term “prevent” refers to a decrease in the occurrence of disease sympioms in a
patient. As indicated above, the prevention may be compiete (no deteciable svmptoms} or pariial,
such that fewer symptoms are observed than would Hikely occur abgent treatment. In
embodiments, prevent refers to slowing the progression of the disease, disorder or condition or
inhibiting progression thereof to a harmful or otherwise undesired state.

01271 “Papent” or “subject in need thereof” refers to a iving orgamsm suffering from or prone
to a disease or condition that can be ireated by administration of a pharmaceutical composition
as provided herein. Non-limiting examples include humans, other mammuals, bovines, rats, mice,
dogs, monkeys, goat, sheep, cows, deer, and other non-mammalian animals. In some
embodiments, a patient is human.

28] An “effective amount” 1s an amount sufficient for a compound to accomplish 2 stated
purpose relative to the absence of the compound {e.g., achieve the effect for which it is
administered, treat a disease, reduce enzyme activity, increase enzyme activity, reduce a
signaling pathway, or reduce one or more symptoms of a disease or condition}). An example of
an “effective amount” is an amount sufficient to contribute to the treatment, prevention, or
reduction of & symptom or symptoms of a disease, which could also be referred to as a
“therapeutically effective amount.” A “reduction” of a symptom or symptoms {and grammatical
squivalents of this phrase) means decreasing of the severity or frequency of the symptom{s}, or
elimination of the symptom{s}. A “prophylactically effective amount” of a drag is an amount of
a drug that, when administered to a subject, wiil have the intended prophvlactic effect e.g.,
preventing or delaying the onset (or reoccurrence} of an injury, disease, patheiogy or condition,
or reducing the ikelihood of the onset {or reoccurrence) of an injury, discase, pathology, or
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condition, or their symptoms. The full prophylactic effect does not necessarily occur by
administration of one dose, and may occur only after administration of a series of doses. Thus, a
prophylactically effective amount roay be administered in one or more administrations. An
“activity decreasing amount,” as used herein, refers to an amount of antagonist required to
decrease the activity of an enzyme relative to the absence of the antagonist. A “function
disrupting amount,” as used herein, refers to the amount of antagonist required to disrupt the
funciion of an enzyme or protein relative to the absence of the antagonist. The exact amournts
will depend on the purpose of the treatment, and will be ascertainable by one skilled in the art
using known techmiques {see, e.g., Lieberman, Pharmacentical Dosage Forms (vola. 1-3, 1992);
Lloyd, The Ar, Science and Technology of Phavmaceuntioal Componnding {1999); Pickar,
Dasage Calewlations (1999Y; and Remingion: The Science and Praciice of Pharmacy, 20th
Fdition, 2003, Gennaro, Ed., Lippincott, Williams & Wilkins}) The therapeutically effective
amount can be ascertained by measuring relevant physiological effects, and it can be adjusted in
connection with the dosing regimen and diagnostic analysis of the subject’s condition, and the
like. By way of example, measurement of the serum fevel of 2 CR¥F1 inhibitor {or, e.g., a
metabolite thereof) at & particular tme post-administration may be indicative of whether a
therapeutically effective amount has been administered.

j#128] Tor any compound described herein, the therapeutically effective amount can be initially
determined from cell culture assays. Target concentrations will be those concentrations of active
compound(s} that are capable of achieving the methods described herein, as measured using the
methods described herein or known in the art.

{8138} Therapeutically effective amounts for use in humans can also be determined from animal
models. For example, a dose for humans can be formulated 1o achieve a concentration that has
heen found to be effective in animals. The dosage in humans can be adjusted by monitoring
compounds effectivencss and adjusting the dosage upwards or downwards, as described above.
Adjusting the dose to gchieve maximal efficacy in humans based on the methods described
above and other methods is well within the capabilities of the ordinarily skilied artisan.
Adjusting the dose to achieve maximal therapeutic window efficacy or toxicity in humans based
on the methods deseribed above and other methods is well within the capabilities of the
ordinarily skilied artisan,

{0131} The term “therapentically effective amount,” as used herein, refers to that amount of the
therapeutic agent sufficient 1o ameliorate the disorder, as described above. For example, for the
given parameter, a therapeuticaily effective amount will show an increase or decrease of at least
5%, 10%, 15%, 20%, 25%, 40%, 50%, 60%, 75%, 8009, 20%, or at least 100%. Therapeutic
efficacy can also be expressed as “-fold” increase or decrease. For exampice, a therapeutically
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effective amount can have at feast a 1.2-fold, 1.53-fold, 2-fold, 5-fold, or more effeci overa
control.

{8132} The terms “0QD,” “qd,” and “q.d.” refer to once a day, 1.e., a drug or therapeutic agent is
administered once a day for the duration of the therapeurtic regimen.

{8133} The terms “BD,” “bd,” and “b.i.d.” refer to twice a day, i.e., a drug or therapeutic agent
is administered two times a day {or the duration of the therapeutic regimen.

{0134] Theterms “OQID” “qid,” and “g.t 4.7 refer to three times a day, 1.2, a drug or therapeuiic
agent is administered three times a day for the duration of the therapeutic regimen.

i6135] Dosages may be varied depending upon the requirements of the patient and the
compound being emploved. The dose administered to a patient, 10 the context of the present
invention should be sufficient to effect a beneficial therapeutic response in the patient over time.
The size of the dose also will be determined by the existence, nature, and extent of any adverss
side-effects. Determination of the proper dosage for a particular situation is within the skill of
the practitioner. Generally, treatment is inttiated with smalier dosages which are less than the
optimum dose of the compound. Thereafter, the dosage is increased by small increments until
the optimum effect under airenmstances 18 reached. Dosage amounts and intervals can be
adjusted individually to provide levels of the administered compound effective for the particular
clinical indication being treated. This will provide a therapeutic regimen that is commensurate
with the severity of the individual's disease state.

{8136} As used berein, the term “administering” means oral administration, administration as a
suppository, topical contact, intravenous, parenteral, intraperitoneal, intramuscular, intralesional.
intrathecal, inracramal, intranasal or subcutaneous administration, or the tmplantation of & slow-
refease device, e.g., a mini-osmotic pump, to a subject. Administration ig by any route, including
parenteral and transmucosal {e.g, buccal, sublingual, palatal, gingival, nasal, vaginal, rectal, or
transdermal}. Parenteral administration includes, e g, intravenous, intramuscular, intra-arteriole,
intradermal, subcutaneous, intraperitoneal, intraventricular, and intracranial, Other modes of
delivery include, but are not limited to, the use of liposomal formulations, intravenous infusion,
transdermal patches, efc. By “co-administer” it is meant that a composition described herein is
administered at the same time, just prior to, or just after the administration of one or more
additional therapies (e g anti-cancer agent, chemotherapeutic, or treatment for a
neurcdegenerative disease). The compound of the invention can be administered alone or can be
coadministered to the patient. Coadministration is meant to include simultaneous or sequential
administration of the compound individually or in combination {more than one compound or
agent). Thus, the preparations can also be combined, when desired, with other active substances
{¢.g. to reduce metabolic degradation). The compositions of the present invention can be
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delivered by transdermally, by a topical route, formulated as applicator sticks, solutions,
suspensions, emulsions, gels, creams, ointments, pastes, jellies, paints, powders, and aerosols.
Oral preparations include tablets, pills, powder, dragees, capsules, liquids, lozenges, cachets,
gels, syrups, slurries, suspensions, etc., suitable for ingestion by the patient. Solid form
preparations inciude powders, tablets, pills, capsules, cachets, suppositories, and dispersible
granules. Liquid form preparations include solutions, suspensions, and emulsions, for example,
water or water/propyiene glveol solutions, The compositions of the present invention may
additionally include components to provide sustained release and/or comfort. Such components
include high molecular weight, anionic mucomimetic polymers, gelling polvsaccharides and
finely-divided drug carrier subsirates. These componentis are discussed in greater detail in U.S,
Pat. Nos. 4,911.920; 5,403,841, 5,212,162, and 4,861,760, The entire contents of these patents
afe incorporated herein by reference in their entivety for all purposes. The compuositions of the
present invention can also be delivered as microspheres for slow release in the body. For
example, microspheres can be administered via intradermal injection of drug-containing
microspheres, which slowly release subcutanecusty (see Rao, J Siomaier Sci. Polym, I<d. 7.623-
645, 1995; as biodegradable and injectable gel formulations (see, e g, Gao Pharm. Kes. 12.857-
863, 19935); or, as microspheres for oral administration (see, e.g., Eyles, J Pharm. Pharmacol
49:669-674, 1997). In another embodiment, the formulations of the compositions of the present
invention can be delivered by the use of liposomes which fuse with the cellular membrane or are
endooytosed, i, by emploving receptor Hgands asttacked to the liposome, that bind to surface
membrane protein receptors of the cell resulting in endocytosis. By using liposomes, particularly
where the liposome surface carries receptor ligands specific for target cells, or are otherwise
preferentially directed to a specific organ, one can focus the delivery of the compositions of the
present invention into the target cells in vive. (See, e.g., Al-Muhammed, /. Microencapsul.
13:293-3006, 1996, Choon, Curr. Opin. Biotechnol. 6.698-708, 1995, Ostro, dm. J Hosp. Pharm.
46:1576-1587, 1989}, The compositions of the present invention can alse be delivered as
nanoparticles.

{0137] By “co-administer” it is meant that a composition described herein is administered at the
same tirne, just prior to, or just after the administration of one or more additional therapies. The
compounds of the invention can be administered alone or can be coadministered to the patient.
Coadmintstration is meant to include simultaneous or sequential administration of the
compounds individually or in combination {more than one compound). The compositions of the
present invention can be delivered transdermalily, by a topical route, or formulated as applicator
sticks, solutions, suspensions, emulsions, gels, creams, ointments, pastes, jellies, paints, powdars,
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{0138} For any compound described herein, the therapeutically effective amount can be initially
determined from cell culture assays. Target concentrations will be those concentrations of active
compound(s) that are capable of achieving the methods described herein, as measured using the
methods described herein or known in the ant
§8139} Utilizing the teachings provided herein, an effective prophyiactic or therapeutic
treatient regimen can be planned that does not cause substantial toxicity and yet is effective to
treat the clinical symptoms demonstrated by the particular patient. This planning should involve
the careful choice of active compound by considering factors such as compound potency,
relative bioavailability, patient body weight, presence and severity of adverse side effects,
preferred mode of admimstration and the toxicity profile of the selected agent.

i#148] The compounds described herein can be used in combination with one another, with
other active agents known to be useful in treating cancer {e.g colon cancery, cardiovascular
disease, metabolic disease, immune or inflammatory disease or disorder.

i0141} In some embodiments, co-administration includes administering one active agent within
G.5,1,2,4,6,8 10, 12, 16, 20, 24 hours, 2 davs, 4 days, T week or 1 month of a second active
agent, Co-administration inchides administering two active agents simuftaneously,
spproximately simultaneously {e.g., within about 1, 5, 10, 15, 20, or 3¢ minutes of each other),
or sequentially in any order. In some embodiments, co-administration can be accomplished by
co-formulation, t.e, preparing a single pharmacestical composition including both active agents.
o other embodiments, the active agents can be formulated separately. In another embodiment,
the active and/or adiunctive agents may be linked or coniugated to one another. In some
embodiments, the compounds described herein may be combined with treatments for cancer {e.g.
colon cancer}, cardiovascular disease, metabolic disease, immune or inflammatory disease or
disorder.

{4142} The compounds described berein can be administered to treat a fertihity disease or
disorder and/or cancer. In this regard, the compounds disclosed herein may be administered
either alone to treat such diseases or disorders or may be co-administered with another
therapeutic agent to treat such diseases or disorders.

10143} The compounds disclosed herein may be co-administered with an agonist or antagonist
of CR¥, function. The compounds described herein can be co-administered with conventional
anti-cancer/chemotherapeutic.

{0144} “Anti-cancer agent” is used in accordance with its plain ordinary meaning and refers o a
composition {e.g. compound, drug. antagonist, inhibitor, moduiator) having antineoplastic
properties or the ability to inhibit the growth or proliferation of celis. In some embodiments, an
anti-cancer agent s a chemotherapeutic. In some embodiments, an anti-cancer agent is an agent
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identified herein having unlity in methods of treating cancer In some embodiments, an anti-
cancer agent is an agent approved by the FDA or similar regulatory agency of a counuy other
than the USA, for treating cancer, Examples of anti-cancer agents include, but are not limited to,
MEK {e.g. MEKT, MEK2, or MEKT and MEKZ2) inhibitors {e g, XL318, CE-1040, PDO3500T,
selumetinib/ AZDG244, GSK 1120212/ rametinib, GDC-0973, ARRY-162, ARRY-300,
AZDIB330, PDO32390T, 0126, PDOROSS, TAK-733, PDRIB0ORS, AST03026, BAY 869766),
alkylating agents {2.g., evelophosphamide, ifostamide, chlorambucil, busulfan, melphalan,
mechiorethamine, uramustine, thiotepa, nitrosoureas, nitrogen mustards {e.g., mechlorocthamine,
cyciophosphamide, chlorambucil, meiphalan), ethylenimine and methylmelamines {e.q.,
hexamethlvmelamine, thiotepa), alkyvl sulfonates {e.g., busulfan), nitrosoureas (e.g., carmustine,
fomusitne, semustine, streptozocin), triazenes (decarbazine)), anti-metabolites (¢.g., 5-
arzathioprine, leucovorin, capecitabine, fludarabine, gemcitabine, pemetrexed, raltitrexed, folic
acid analog (e.g.. methotrexate), or pyrimidine analogs (¢.g., tiuorouracil, floxouridine,
Cytarabine}, purine analogs {e.g . mercapiopurine, thioguanine, pentostaiiny, ¢rc. ), plang
afaioids {e.g., vincristine, vinblastine, vinoreibine, vindesine, podophyilotoxin, paclitaxel,
docetaxel, eic.), topoisomerase inhibitors (e.g, irinotecan, topotecan, amsacrine, etoposide
(VP16), etoposide phosphate, teniposide, efc.), antitumor antibiotics { g, doxorubicin,
adriamyein, daunorubicin, epirubicin, actinomycin, bleomvein, mitomycin, mitoxantrone,
plicamyein, efe. ), platinum-based compounds (e g cisplatin, oxaloplatin, carboplating},
anthracenedione {e.g., mitoxantrone), substituted urea {e.g., hydroxyurea}, methyl hydrazine
derivative {e.g, procarbazine), adrenocortical suppressant (e g mitotane, aminoghutethimide),
epipodophyilotoxing {e.g., etoposide), antibioties (e.g., daunorubicin, doxorubicin, bleomyeiny,
enzymes {e. g L-asparaginase), inhibitors of mitogen-activated protein kinase signaling {e g
L0126, PDOS0SO, PINIB43S52, PDO325901, ARRY-142886, SB239063, SPo00125, BAY 43-
SO06, wortmannin, or LY294002, Syk inhibitors, mTOR inhibitors, antibodies {(e.g., rituxan),
gossyphol, genasense, polyphenol E, Chlorofusin, all trans-retinoic acid (ATRA), bryostatin,
tumor necrosis factor-related apoptosis-inducing Hgand (TRAIL), 5-aza-2'-deoxyeytidine, ali
trans fetinoic acid, doxorubicin, vincristine, etoposide, gemcitabine, imatinib (Gleevec RTM
geldanamycin, 17-N-Allylamino-17-Demethoxvgeldanamyein (17-AAG), flavopindal,
LY294002, bortezomib, trastuzumab, BAY 11-7082, PKC412, PD18435Z, 20-epi-1, 25
dibydroxyvitamin D3; S-ethynvluracii; abiraterone; aclarubicin; acylfulvene; adecypenol;
adozelesing aldesteukin, ALL-TK antagonists, altretamineg; ambamustine, amidox; amifostine;
aminolevulinic acid; amrubicin, amsacrine; anagrelide; anastrozoie; andrographolide;
angiogenesis inhibitors: antagonist D; antagonist ; antarelix; anti-dorsalizing morphogenetic
protein-1; antiandrogen, prostatic carcinoma; anticstrogen; antineoplaston; antisense

3

L]

2308



WO 2009/ 210266 PUT/USIOIR029486
oligonucleotides; aphidicolin glycinate; apoptosis gene maodulators; apoptosis regulators;
apurinic acid; ara-CDP-DL-PTBA; arginine deaminase, asulacrine, atamestane; atrimusting;
axinastatin i; axinastatin 2; axinastatin 3; azasetron; azatoxin; azatyrosine; baceatin I
dertvatives; balanol; batimastat; BCR/ABL antagonists; benzochloring; benzovistaurosporing;
beta lactam derivatives, beta-alethine, betaciamycin B; betulinic acid; bFGF inhibitor,
bicaiutamide; bisantrene; bisaziridinvlapermine; bisnafide; bistratene A bizelesin; breflate;
bropirimine; budotitane; buthionine sulfoximineg; caleipotriol; calphostin C; camptothecin
derivatives; canarypox 1L-Z; capecitabine; carboxamide-amino-triazole; carboxyamidotriazole;
CaRest M3, CARN 700; cartilage derived inhibitor, carzelesing casein kinase inhibitors JQCOS});
castanospermine; cecropin B; cetroreliy; chiorusg,; chioroquinoxaline sulfonamide; cicaprost; cis-
porphyrin; cladribine; clomifene analogues; clotrimazole; collismycin A, collismycin B,
combretastatin A4, combretastatin analogue; conagenin; crambescidin 316 crisnatol;
cryptophycin 8; eryptophyein A denvatives, curacin A; cyclopentanthraguinones; cycloplaiam;
cvpemycin; cviarabine ocfosfate; cytolyiic factor; cvtostating dacliximab; decitabine;
dehvdrodidemnin B; deslorelin; dexamethasone; dexifosfamide; dexrazoxane, dexverapamik;
diaziguone; didemnin B, didox; diethvinorepermine; dilydro-5-azacytidine; O-dioxamycin,
dipheny! spiromustine; docosanol; dolasetron; doxifluridine; droloxifene; dronabinol;
ducearmyein SA; ebselen; ecomustine; edelfosine; edrecolomab; eflornithine; elemene; emitefur;
epirubicin; epristeride; estramusting analogue, estrogen agonists; estrogen antagomsts;
etanidazole; etoposide phosphate; exemestane; fadrozole; fazarabine; fenretinide: filgrastim:
finasteride; flavopiridol; flezelastine; fluasterone; fludarabine; fluorodaunorunicin hydrochloride;
forfenimex; formestane; fostriecin; fotemustine, gadolinium texaphyrin; gallium nitrate,
galocitabine, ganirelix; gelatinase inhibitors; gemcitabine; glutathione inhubitors; hepsulfam;
heregulin; hexamethylene bisacetamide; hypericin; thandronic acid; idarubicin; idoxifene;
wdramantone; ilmofosine; lomastat; imidazoacridones; imiquimod; immunostimalant peptides;
insulin-like growth factor-1 receptor inhibitor; interferon agonists; interferons; interleuking,
iobenguane; iododoxorubicing ipomeansl, 4-; iroplact; irsoglading; iscbengazole;
ischomohalicondrin B itasetron; jasplakinolide; kahalalide F; lamellarin-N triacetate; lanreotide;
feinamyein; lenograstim; lentinan sulfate; leptolstatin letrozole; leukemia inhibiting factor;
teukoeyte alpha interferon: leuprolidetestrogentprogesterone; leuproreling fevamisole; larozole;
linear polyamine analogue: lipophilic disaccharide peptide; lipophilic platinum compounds;
tissochinamide 7; lobaplating tombricine; lometrexol; lonidamine; losoxantrone; fovastatin,
loxoribine; lurtotecan; lutetium texaphyrin; ivsofvlline; Ivtic peptides; maitansine, mannostatin
A, marimastat; masoprocol; maspin, matiiivsin inhibitors; matrix metalloproteinase inhibitors;
menogarid; merbarone;, metercling methioninase, metoclopranmide; MIF inhibitor; mifepristone;
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miitefosine; mirimostim; mismatched double stranded RNA; mitoguazone, mitolactol;
mitomycein analogues; mitonafide; mitotoxin fibroblast growth factor-saporin; mitoxantrone;
mofarotene; molgramostim; monoclonal antibody, human chorionic gonadotrophin,
monophosphoryl lipid A+myobacterium cell wall sk; mopidamol; multiple drug resistance gene
inhibitor; multiple tumor suppressor 1-based therapy, mustard anticancer agent; mycaperoxide B,
myveobacterial cell wall extract; myrisporone; N-acetyidinaline; N-substituted benzamides;
nafareling nagrestip: naloxonetpentazocine; napavin, naphterpin: narfograstim; nedaplatin,
nemorubicin; neridronic acid; neutral endopeptidase; nilutamide; nisamyein; nitric oxide
modulators, nitroxide antiokidant; nitrultvn, O6-benzvlguanine, octreotide; okicenone,
oligonucieotides; onapristone; ondansetron; ondansetron; oracin, oral cviokine inducer;
ormaplatin; osaterone; oxaliplatin; oxaunomycin; palavamine; palmitoyirhizoxin, pamidronic
acid; panaxytriol; panomifene; parabactin, pazelliptine; pegaspargase; peldesine; pentosan
polysulfate sodium; pentostatin; pentrozole; perflubron; perfosfamide; peritivi alcohol:
phenazinomycin, phenviacetate; phosphatase inhibitors; picibanil; pilocarpine hydrochioride;
pirarebicin; piritrexim: placetin A; placetin B, plasminogen activator inhibitor; platinum
complex; platinum compounds; platinum-triamine complex; porfimer sodium, porfiromycin,
prednisone; propyl bis-acridone; prostaglandin §2; proteasome inhibitors] protein A-based
immune modulator; protein kinase C inhibitor; protein kinase C inhibitors, microalgal, protein
tyrosine phosphatase inlubitors, punne nucleoside phosphorylase inhibitors; purpuring;
pyrazologcridine; pyridoxvylated hemoglobin polyoxyethyierie conjugate; raf antagonists,
altitrexed; ramosetron; ras farnesyl protein transferage inhibitors; ras inhibitors; ras-GAP
inhibitor; retelliptine demethylated; rhenium Re 186 etidronate; rhizoxin, ribozymes; R
retinamide; rogletimide; rohitukine; romurtide; roquinimex; rubiginone B, ruboxyl; safingol;
saintopin; SarCNU: sarcophviol A sargramostim; Sdi 1 mumetics; semustine; senescence
derived inhibitor §; sense oligonucleotides: signal transduction inhibitors; signal transduction
modulators; single chain antigen-binding protein; sizofuran; sobuzoxane; sodium borocaptate:
sodium phenyiacetate; solverol; somatomedin binding protein; sonermin; sparfosic acid;
spicamycin I spiromustine; splenopentin; spongistatin 1; squalamine; stem cell inhibitor; stem-
cell division inhibitors; stiptaraide; stromelysin inhibitors; sulfinosine; superactive vasoactive
intestinal peptide antagonist; suradista; suramin; swainsonine; synthetic glycosaminoglyeans;
tallimustine; tamoxiten methiodide; tauromustine; tazarotens; tecogalan sodium, tegafur;
teHurapyrylium; telomerase inhibitors, temoporfing temozolomide, teniposide;
tetrachlorodecaoxide; tetrazomine; thaliblasting; thiocoraline; thrombopoietin; thrombopoietin
mimetic; thymalfasin; thymopoietin receptor agonist; thymeotrinan; thyroid stimulating hormone;
tin cthy! etiopurpurin; tirapazamine; titanocene bichloride; topsentin; toremifene; totipotent stem
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cell factor; transiation inhibitors; fretinoin; triacetyluridine; triciribine; trimetrexate; triptorelin;
tropisetron; turosteride; tyrosine kinase inhibitors; tyrphosting; UBC inhibitors; ubenimex;
urogenital sinus-derived growth inhibitory factor; urokinase receptor antagonists; vapreotide,
variolin B; vecior system, erythrocyte gene therapy, velaresol; veramine; verdins; verteporfin,
vinorelbine; vinxaltine; vitaxin; vorozole; zancterone; zeniplatin; zilascorb, zinostatin
stimalamer, Adramycin, Dactinomycin, Bleomyein, Vinblastine, Cispiatin, acivicing aclarubicin,
acodazole hydrochloride; acromne; adozelesing aldesleukin; altretamine; ambomyein;
ametantrone acetate; aminoglutethimide; amsacrine; anastrozole; anthramycin; asparaginase;
asperling azacitidine; azetepa; azotomycin; batimastat, benzodepa, bicalutamide: bisantrene
hvdrochionde: bisnafide dimesvlate; bizelesin; bleomvein sulfate; brequinar sodium,
bropirimine; busulfan; cactinomyein; calusterone; caracemide; carbetimer, carboplatin;
carmustine; caruhicin hydrochloride, carzelesing cedefingol; chlorambucil; cirolemyein;
cladribine; erisnaiol mesylate; evelophosphanude; eytarabine; dacarbazine; daunorubicin
hyvdrochioride: decitabine; dexormaplatin; dezaguanine; dezaguanine mesylate; diaziguone;
doxombicin, doxorubicin hydrochioride; droloxifene; drofoxifene citrate; dromostanoclone
propionate; duazomycin, edatrexate; eflorithine hydrochlioride; elsamitrucin, enloplatin,
enpromate; epipropidine; epirubicin hyvdrochlonde; erbulozole; esorubicin hvdrochloride;
estramustine; estramustine phosphate sodium; etanidazole; etoposide; etoposide phosphate;
etoprine, fadrozole hyvdrochloride, fazarabine; fenretimde; Ooxuridine; fludarabine phosphate;
fluorouracil; fluorecitabine; fosquidone; fostriecin sodium; gemeitabing, gemcitabine
hydrochloride; hydroxyurea; idarubicin hydrochloride; ifosfamide; iimofosine; interfeukin 1
{including recombinant interleukin I, or riL sub 2}, interferon aifa-2a; interferon alfa-2b;
interferon aifa-nl; interferon alfa-n3; interferon beta-1a; interferon gamma-1b; iproplating
irinotecan hvdrochionde; lanrentide acetate; letrozole; leuprolide acetate; liarorole
hydrochloride; lometrexol sodium; lomustine; losoxantrone hydrochloride; masoprocol,
maytansine; mechlorethamine hydrochloride; megestrol acetste; melengestrol acetate; melphatan;
menogartl; mercapiopurine; methotrexate, methotrexate sodium; metoprineg; meturedepa;
mitindomide; mitocarein; mitoeromin, mitogilling mitomalcin; mitomyein, mitosper; mitolane;
mitoxantrone hydrochloride; myeophenolic acid: nocodazoie: nogalamycing ormaplating
oxisuran; pegaspargase; peliomyein; pentamustine; peplomycin suifate; perfosfamide;
pipobroman; piposulfan; piroxantrons hvdrochloride, plicamycin; plomestane; porfimer sodium;
porfiromyein: prednimustine; procarbazine hydrochloride, puromyein: puromyein hydrochioride;
pyrazofurin; ribopring; rogletimide; safingel; safingoi hvdrochloride; semustine; simtrazene,
sparfosate sodivm, sparsomycin spirogermanium hydrochioride; spiromustine; spiroplatin;
streptonigrin; streptozocing sulofenur; tatisomycin, tecogalan sodium; tegafur; teloxantrone
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hydrochloride; temoporfin; teniposide; teroxirone; testolactone; thiamiprine; thioguanineg;
thiotepa: tiazoturin: tirapazamine; toremifene citrate; trestolone acetate; triciribine phosphate;
trimetrexate, trimetrexate glucuronate; triptoreling twbulozole hydrochioride; uracil mustard;
uredeps; vapreotide; verteporfing vinblastine sulfure; vincisiine sulfate; vindesine; vindesine
sulfate; vinepidine sulfate; vingiveinate suifate; vinleurosine sulfate; vinorelbine tartrate;
vinrosidine sulfate; vinzolidine sulfate; vorozole;, zeniplating zinostating zorubicin hvdrochloride,
agents that arrest cells in the GZ-M phases and/or modulate the formation or stability of
microtubules, (e.g. Taxol T™M (i.e. paclitaxel), Taxotere. TM, compounds comprising the taxane
skeleton, Erbulozole (1.e. B-55104), Dolastatin 10 {(i.e. DLS-10 and NSC-376128), Mivobulin
isethionate {i.e. as CI-980), Vincristine, NSC-639829, Discodermolide (i e, as NVP-XX-A-156),
ABT-751 {Abbott, i.e. E-7010} Altorhyrting {e.g. Altorhyrtin A and Altorhyriin ),
Spongistating {e.g. Spongistatin 1, Spongistatin 2, Spongistatin 3, Spongistatin 4, Spongistatin 5,
Spongistatin 6, Spongistatin 7, Spongistatin 8, and Spongistatin 93, Cemadotin hydrochloride
{i.e. LU-103723 and NSC-D-669350), Epothilones (e g Epothilone A, Epothilone B, Epothilone
C (i.2. desoxyepothilone A or dEpoA}, Epothilone D (i.e. KOS-862, dEpoB, and
desoxyepothilone B}, Epothitone E, Epothilone F, Epothilone B N-oxide, Epothilone A N-oxide,
16-aza~epothilone B, 21-amincepothilone B (i.e. BMSE.-3107035), 21-hydroxvepothilone D (ie.
Desoxyepothilone ¥ and dEpoF), 26-fluoroepothilone, Auristatin PH (i.e. NSC-654663),
Soblidotin (1.e TZT-1027), LS-4559-P {Pharmacia, 1.e. L8-4577), LE-4578 {Pharmacia, 1.e LS~
477-F), LS-4477 (Pharmacia), 1L8-4559 (Pharmacia), RPR-112378 {Aventis). Vincristine sulfate,
DZ-3358 {Daiichi), FR-182877 (Fujisawa, i.e. WS-0885B), G8-164 (Takeda), G8-198 (Takeda),
KAR-2 (Hongarian Academy of Sciences)y, BSF-223651 (BASFE, i.e ILX-651 and LU-223651},
SAH-49000 (Lilly/Novartis), SDZ-208970 (Lilly/Novartis), AM-97 (Armad/Kyvowa Hakko),
AM-132 {Armad) AM-138 {Armad/Kyowa Hakka), IDIN-5005 (Indena), Crypiophyein 52 (e
LY-353703), AC-7739 (Ajinomoto, 1.e. AVE-80034 and CS-39 HCH, AC-T700 (Ajinomoto, L.e.
AVE-8002, AVE-8062A, CS-39-L-Ser HCL, and RPR-258062A), Vitilevuamide, Tubulysin A,
Canadensol, Centaureidin (i.e. NSC-100269}, T-138007 (Tulank, i.e. T-67, TL-138067 and T1-
1380673, COBRA-T {Parker Hughes Institute, t.e. DDE-261 and WHI-261), H10 (Kansas State
University), H16 (Kansas State University), Oncocidin A1 (Le. BT0-956 and DIME), DDE-313
(Parker Hughes Institute). Fijianolide B, Laulimalide, SPA-2 (Parker Hughes Institute), SPA-1
(Parker Hughes Institute, ie. SPIKET-P), 3-IAABU (Cytoskeleton/Mt. Sinal School of
Medicine, 1.6, MF-569), Narcosine {also known ag NS{U-3366), Nascapine, D-24831 (Asta
Medica), A-105972 {Abbott), Hemiasterlin, 3-BAABU {Cytoskeleton/Mt. Sinai School of
Medicine, i.e. MF-191), TMPN {Arizona State University), Vanadocene acetylacetonate, T-
138026 (Tulank), Monsatrol, Inanocine (i e NSC-098006), 3-TAABE (Cytoskeloton/Mt Sina
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Schooi of Medicine), A-204197 (Abbott), T-607 (Tuiank, i e T-9000607), RPR-115781
{Aventis), Eleutherobins (such as Desmethyleleutherobin, Desaetyleleutherobin, Isoeleutherchin
A, and Z-Eleutherobin), Caribacoside, Caribaeolin, Halichondrin B, D-64131 {Asta Medica), D-
6R144 (Asta Medica), Diazonamide A, A-203620 {Abbott), NPL-2350 (Nereus), Taccalonolide
A, TUB-245 (Aventis), A-230754 (Abbott), Diozostatin, (~)}-Phenylahistin (i.e. NSCL-96F037),
T-68838 (Asta Medica), D-68836 (Asta Medica}, Myoseverin B, D-43411 (Zentaris, i.e. D-
§1862), A-289009 {Abbott), A-318315 (Abbott), HT1-280 (e, SPA-110, trifluoroacerate salt)
{(Wyeth), -82317 (Zentaris), D-82318 (Zentaris), 5C-12983 {NC1I), Resverastatin phosphate
sodium, BPR-OY-007 (National Health Research Institutes), and S8R-250411 (Sanofi}),
steroids {e.g., dexamethasone), finasieride, aromatase inhibitors, gonadotropin-releasing
hormone agonists (GnaRH) such as goserelin or leuprolide, adrenocorticosteroids {e.g..
predaisone}, progesting (e.g, hydroxvprogesterone caproate, megestrol acetate,
medroxyprogesterone acetate), estrogens (e.g , diethlysulbestrol, ethiny! estradiol}, antiestrogen
{e.g., tamoxifen), androgens {e.g., testosterone propionate, fluoxymesterone), antiandrogen {2.4.,
flutamide), immunostimulants {e.g., Bacillus Calmette-Guérin {BCG}, levamisole, interfeukin-2,
alpha-interferon, efc. ), monoclonal antibodies {e.g., anti-CD20, anti-HERZ, anti-CDS2, anti-
HELA-DR, and anti-VEGF monoclonal antibodies), immunatoxins {e.g, anti-CUD33 monoclonal
antibody~calicheamicin conjugate, anti-CD22 monoclonal antibody-pseudomonas exotoxin

. .. B P 1 . _ . Pht
conjugate, efe.), radioimmunotherapy (e.g., anti-CD20 monoclonal antibody conjugated to ' ']

Ol - 131 N . . . . . . .. e e .
Y, ar UL ere), triptolide, homoehartingtonine, dactinorayein, doxorubicin, epirubicin,

1,

topotecan, itraconazole, vindesing, cerivastatin, vingristine, deoxvadenosine, sertraling,
pitavastatin, irinotecan, clofazimine, S-nonvloxyiryptamine, vemurafenil, dabrafenib, erotinib,
gefitinib, EGFR inhibitors, epidermal growth factor receptor (EGFR j-targeted therapy or
therapeutic {e.g. gefitinib {lressa ™), erlotinib (Tarceva ™), cetuximab (Erbitux™), lapatinib
(Tykerb™), panitumumab (Vectibin™), vandetanib (Caprelsa™), afutinb/BIBW2992, CI-
1033/canertinib, neratimib/HKI-272, CP-724714, TAK-285, AST-1306, ARRY 334543, ARRY-
380, AG-1478, dacomitinib/PF290804, O81-420/desmethvi erlotinib, AXDBI31, AEET8E,
pelitinib/EKB-569, CUDC-101, WZ8040, WZ4002, WZ3146, AG-490, XL647, PDIS3035,
BMES-599626), sorafenib, imatinib, sunbinib, dasatimb, or the hike.

jo 145} “Chemotherapeutic” or “chemotherapeutic agent’ is used in accordance with its plain
ordinary meaning and refers fo a chemical composition or compound having antineoplastic
properties or the ability 1o inhibit the growth or proliferation of cells.

{0146} The compounds disclosed herein may be co-administerad with an
auntiproliferative/antineoplastic drug or a combination thereof, as used in medical oncology, such
as an alkylating agent (for example cis~-platin, carboplatin, cyclophosphamide, nitrogen mustard,
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melphalan, chlorambucil, busulphan or a nitrosourea); an antimetabolite {for example an
antifolate such as a fluoropyrimidine like 5-fluorouracil or tegatur, raltitrexed, methotrexate,
cytosine arabinoside, hydroxyurea, gemcitabine or paclitaxel); an antitumour antibiotic {for
example an anthracycline such as adriamycin, bleomyein, doxorubicin, dauromyein, epirubicin,
idarubicin, mitomyein-C| dactinomvcein or mithramyein), an antimitotic agent (for example 2
vinca alkaloid such as vineristine, vinblastine, vindesine or vinorelbine, or a taxoid such as taxol
or taxotere); or a topoisomerase inhibitor (for example an epipodophyilotoxin such as etoposide,
teniposide, amsacrine, topotecan or a camptothecin); (i1} a cytostatic agent such as an
antioestrogen {for example tamoxifen, toremifene, raloxifene, droloxifene or iodoxyiene), an
oestrogen recepior down regulator (for example fulvestrant), an antiandrogen (for example
bicalutamide, fiutamide, nilutamide or cyproterone acetate), a LHRH antagonist or LHRH
agonist {for example goserelin, leuprorelin or buserelin}, a progestogen (for example megestrol
acetate), an aromatase inhibitor (for example as anastrozole, letrozole, vorazole or exemestane)
or an inhibitor of 5.alpha -reductase such as finasteride; (1i1) an agent which inhibits cancer call
invasion {for example a metalioproteinase inhibitor like marimastat or an inhibitor of urckinase
plasminogen activator receptor function), {iv) an inhibitor of growth factor function, for example:
g growth factor antibody (for example the anti-erbbZ antibody trastuzumab, or the anti-erbb 1
antibody cetuximab [CZ251), a famesyl transferase inhibitor, a tyrosine kinase inhibitor or a
serine/threonine Kinase inhubitor, an inhibitor of the epidermal growth factor fanmily (for example
an EGFR family tyrosine kinase inhibitor such as N-(3-chiovo-4-fluorophenyi}-7-methoxv-6-(3-
morpholinopropoxyiquinazoli- n-4-amine {(gefitinib, AZD 1839), N-{3-ethvnyiphenyl}-6,7-
bis(Z-methoxyethoxy)quinazolin-4-amine {erlotinib, OS1-774) or G-acrylamido-N-(3-chloro-4-
fluorophenyl)-7-(3-morpholinopropoxyiquinazoli- n-4-amine {C1 1033)), an inhibitor of the
platelet-derived growth facior family, or an inhibitor of the hepatocyte growth factor family: (v)
an antiangiogenic agent such as one which inhibits the effects of vascular endothelial growth
ractor {for example the anti-vascular endothelial cell growth factor antibody bevacizumab, a
compound disclosed in WO 97/22396, WO 97/30035, WO 97/32856 or WO 98/13354), or a
compound that works by ancther mechanism (for example linomide, an inhibitor of
integrin .alphavbeta 3 function or an angiostating, {vi) a vascular damaging agent such as
combretastatin A4, or a compound disclosed in WO 99/02166, WO 00740529, WO 00/41669,
W 01/92224, WO 02/04434 or WO 02/08213; {vii) an agent used in antisense therapy, for
example one directed 10 one of the targets listed above, such as IS8 2503, an anti-ras antisense,
{viii} an agent used in a gene therapy approach, for example approaches to replace aberrant

genes such as aberrant p33 or aberrant BRCAL or BRUCAZ, GDEPT {(gene-directed enzyme pro-

drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or a
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bacterial nitroreductase enzyme and approaches to increase patient tolerance to chemaotherapy or
radiotherapy such as multi-drug resistance gene therapy; or {ix} an agent used 1n an
immunotherapeutic approach, for example ex~vivo and in-vivo approaches to increase the
immunogenicity of patient tumour cells, such as wansfection with cvtokines such as interleukin
2, interleukin 4 or granulocyte-macrophage colony stimulating factor, approaches to decrease T-
cell anergy, approaches using transfected immune cells such as cytokine~transfected dendritic
cells, approaches using cytokine-transfected tfumour cell lines and approaches using anti-
idiotypic antibodies.
i61471 In embodiments, the compounds disclosed herein can be co-administered with an
auntibody, such as a monoclonal antibody targeting B-Lymphocytes (such as CD20 {rituximab},
MRA-alL 10K and T-Lymphocvtes, CTLA4-Ig HuMax 11-15) or antibody modulating ig
function such as anti-IgE {for example omalizumab}

{0148 In embodiments, treatment of cancer mcludes administration of av effective amount of at
teast two of the following: a CRF1 inhibitor, an inhibitor of the PD-LU/PD-1 pathway, an
inhibitor of CTLA-4, an agenistic antibody of CD137 (4-1BB). In some embodiments, the
method may comprise the use of two or more combinations.

j6149) In = further embodiment, the compounds described herein can be co-administered with
conventional radiotherapeutic agents inciuding, but not limited to, radionuclides such as *'S¢,
on mCu, 35331_? %Y, 3':\,‘ !)'}Y, ii’SR.h, i“Agn m}n, H?mSEL, mi’n'l, 15:‘:qu E“}-;ﬂ_ 1'?'?3—135 1&‘;&35
Mpe, AL and 2B, optionally conjugated to antibodies directed against tumor antigens.
[015¢] In addition, a CRF, inhibitor may be combined with the therapeutic administration of
immune cells, sometimes referred to as adoptive cell transfer. These cells may be cells from the
patient, a genetically related or unrelated donor, they may be genetically modified {(e.g CAR-Y
cells, NK cells, etc}, cell lines, genetically modified cell lines and Hve or dead versions of the
above, CRF1 inhibitors may also be combined with vaceines of any kind (e.g. protein/peptide.
viral, bacterial, celhulary to stimulate imroune responses to cancer,

j0151) The CRF, inhibitors/CRE, antagonists disclosed herein can be administered by any
acceptable route, such oral, intraadiposal, intraarterial, intraarticular, iniracranial, intradermal,
intralesional, intramusculay, infranasal, intraccularal, intrapericardial, intraperitoneal,
intrapleural, intraprostatical, intrarectal, intrathecal, intratracheal, intratumoral, intraumbilical,
intravaginal, intravenous!, intravesicullar, intravitreal, liposomal, local, mucosal, parenteral,
rectal, subconjunctival, subcutaneous, sublingual, topical, transbuccal, ransdermal, vaginal, in
cremes, in fipid compositions, via a catheter, via a lavage, via continuous infusion, via infusion,
viz inhalation, via injection, via local delivery, via localized perfusion, bathing target cells
directly, or any combination thereof
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{0152} The CRF; inhubitors/CRF antagonists disclosed herein can be administered by any
acceptable route, such oral, intraadiposal, intraarterial, intraarticular, intracramal, intradermal,
intralesional, intramusculay, intranasal, intraocularal, intrapericardial, intraperitoneal,
intrapleural, intraprostatical, intrarecial, intrathecal, intratracheal, intrarumorsal, intraumbilical,
intravaginal, intravenousl, intravesicullas, intravitreal, liposomal, local, mucosal, parenteral,
rectal, subconjunctival, subcutaneous, sublingual, topical, transbuccal, transdermal, vaginal, in
cremes, in hipid compositions, via a catheter, via a lavage, via continuous infusion, via infusion,
via inhalation, via injection, via local delivery, via localized perfusion, bathing target cells
directly, or any combination thereof.

16153} The CRF, inhibitors/CRF, antagonisis disclosed herein may be administered once daily
until study reached endpoint. The CRF) inhibitors/CR¥, antagonists disclosed herein may be
administered at least three times but in some studies four or more times depending on the length
of the study and/or the design of the study,

i0154} The methods disclosed herein may be used in combination with additional cancer
therapy. In some embodiments, the distinet cancer therapy comprises surgery, radiotherapy,
chemotherapy, toxin therapy, immunotherapy, crvotherapy or gene therapy. In some
embodiments, the cancer is a chemotherapy-resistant or radio-resistant cancer.

f0155] A “cell” as used herein, refers to a cell carrving out metabolic or other function sufficient
to preserve or replicate its genomic BMA. A cell can be identified by well-known methods in the
ari including, for example, presence of an intact membrane, staining by a particular dyve, ability
to produce progeny or, in the case of a gamete, ability to combine with a second gamete 1o
produce a viable offspring. Cells may inchude prokaryvotic and eukaroviic cells, Prokaryotic cells
include but are not limited to bacteria. Fukarvotic cells include but are not Himited to yeast cells
and ceils derived from plants and animals, for example mammalian, insect {e.g.. spodoptera} and
buman cefls. Cells mayv be useful when they are naturally nonadherent or have been treated not
to adhere to surfaces, for example by trypsinization,

{0156] “Control” or “control experiment” is used in accordance with its plain ordinary meaning
and refers to an experiment in which the subjects or reagents of the experiment are treated as in
a parallel experiment except for omission of a procedure, reagent, or variable of the experiment.
in some instances, the control is used as a standard of comparison in evaluating experimental
effects. In some embodiments, a control is the measurement of the activity of & protein in the
absence of a compound as described herein (including embodiments and examples).

{0157} The term “modulator” refers to a composition that increases or decreases the level of a
target molecule or the function of a target molecule or the physical state of the farget of the
motecule. o some embodiments, a CRF 1 associated disease maodulator 1 a compound that
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reduces the severity of one or more symptoms of a disease associated with CRF, {e.g an
endocrine disorder, a cancer including but not limited to TART or OART). A CRF| modulator is
& compound that increases or decreases the activity or function or fevel of activity or level of
function of CR¥F,. A modulator may act alone, or 1t may use a cofactor, e.g., a protein, metal ion,
or small molecule. Examples of modelators include small molecule compounds and other
bioorganic molecules. Numerous libraries of small molecule compounds {e.g., combinatorial
libraries) are commercially available and can serve as a starting point for identifving a
modulator. The skilled artisan is able to develop one or more assays (e.g., biochemical or cell-
based assava} in which such compound libraries can be screened in order to identify one or more
compounds having the desired properties; thereafier, the skilled medicinal chemistis able to
optimize such one or more compounds by, for example, synthesizing and evaluating analogs and
derivatives thereof. Synthetic and/or molecolar modeling stadies can also be utilized in the
wdentification of an activator,
i0158} The term “modulate” is used in accordance with its plain ordinary meaning and refers {0
the act of changing or varying one or more properties. “Muodulation” refers to the process of
changing or varying one or more proparties. For example, as applied to the effects of a
modulator on a target protein, to modulate means to change by increasing or decreasing a
property or function of the target molecule or the amount of the target molecule. In
embodiments, the terms “modulate”, “modulation™ and the like refer to the aility of a molecule
{e.g., an activator or an inkubitor) to increase or decrease the funciion or activity of CRF, either
directly or indirectly, relative to the absence of the molecule.

{0158} The term “associated” or “associated with” in the context of a substance or substance
activity or function associated with a disease (e g. a protein associated disease, an endocrine
disorder, a disease associated with CRF, activity, a CRF, associated disease (e.g., testicular
adrenal rest tumors { TART) or ovarian adrenal rest tumors (GART)) means that the disease (e g..
testicular adrenal rest tumors (TART) or ovarian adrenal rest tumors (OART)) is caused by {in
whole or in part), or a symptom of the disease is caused by {in whole or in part) the substance or
substance activity or fumction. For example, an endocrine disorder associated with CRF, activity
or function may be an endocrine disorder that results {entirely or partially} from aberrant CRF,
function {e.g. enzyme activity, protein-protein interaction. signaling pathway) or an endocrine
disorder wherein a particular symptom of the disease is caused (entirely or partially} by aberrant
CRF | activity or function, Ag used herein, what is described as being associated with a disease,
if a causative agent, could be a target for treatment of the disease. For example, an endocrine
disorder associated with CRF; activity or function or a CRF, associated disease (2.g., an
endocrine disorder including but not hmited to TART or GART), may be treated with a
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compound described herein (e.g.. CRY; modulator, CRF inhibitor, or CRF, antagonist), in the
instance where increased CRF; activity or function (e.g. signaling pathway activity} causes the
disease {e.g., an endocrine disorder such as TART or QART). For example, an endocrine
disorder associated with CRF, activity or function or a CRF, associated endocrine disorder, may
be wreated with an CRFy modulator or CRFy inhibitor, in the instance where increased CRF
activity or function {e.g signaling pathway activity) causes the disease.

{8168} The term “aberrant” as used herein refers to different from normal. When used 1o
describe enzymatic activity or protein function, aberrant refers to activity or function that is
greater or less than a normal control or the average of normal non-diseased control samples.
Aberrant activity may refer to an amouni of activity that results in a disease, wherein returning
the aberrant activity to a normal or non-disease-associated amount {e.g. by administering a
compound or using a method as described herein), results in reduction of the disease or one o
more disease sympioms.

i0161} The term “signaling pathway™ as used herein refers to a series of interactions between
cellular and optionally extra-celhilar components {e.g proteins, nucleic acids, small molecules,
ions, lipids} that conveys a change in one component to one or more other components, which in
furn may convey a change to additional components, which is optionaliv propogated to other
signaling pathwav components. For example, binding of a CRFy with a compound as described
herein may reduce the level of a product of the CRE catalvzed reaction or the level of a
downstream derivative of the product or binding may reduge the interactions between the CRF,
or g reaction product and downstream effectors or signaling pathway components {e.g., MAP
kinase pathway), resulting in changes in cell growth, proliferation, or survival

{6162} Asused herein, the terms “corticotropin-releasing factor type-1,” “CRF )V
“corticotropin-releasing hormone recepior 1,7 and “CHHRI” and all other related art-accepted
terms, many of which are set forth below, refer to a compound capable of modulating, either
directly or indirectly, the CEF| receptor tn an i vifro assay, an i vivo model, and/or other
means indicative of therapeutic efficacy. The terms also refer to a compound that exhibits at
least some therapeutic benefit in a human subject.

{6163] The phrase “in a sufficient amount to effect a change” means that there is a detectable
difference between a level of an indicator measured before (e g, a haseline level) and after
administration of a particular therapy. Indicators include any objective parameter {e.g., serum
concentration) or subjective parameter (2.g., a subject’s feeling of well-being}.

i0164] The “activity” of a molecule may describe or refer 1o the binding of the molecuie to a
ligand or to a receplor; to catalytic activity; o the ability to stimulate gene expression or cell
signaling, differentiation, or maturation; to antigenic activity, to the modulation of activities of
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other molecules; and the like. The term “proliferative activity” encompasses an activity that
promotes, that is necessary for, or that is specifically associated with, for example, normal cell
division, as well as cancer, tumors, dysplasia, cell ransformation, metastasis, and angiogenesis.
{0165} “Substantizily pure” indicates that a component makes up greater than about 50% of the
total content of the compuosition, and typically greater than about 60% of the total polypeptide
content. More typically, “substantially pure” refers to compositions in which at least 75%, at
least 85%, at least 90% or more of the total composition is the component of interest. In some
cases, the polypeptide will make up greater than about 90%, or greater than about 95% of the
total content of the composition {percentage in a weight per weight basis).
i8166] The terms “specifically binds” and “selectively binds,” when referring to a
figand/receptor, antibody/antigen, or other binding pair, indicates a binding reaction which is
determinative of the presence of the protein in a heterogenecus population of proteins and other
biologics. Thus, under designated conditions, a specified ligand binds to a particular receptor
and does not bind in a significant amount to other proteing present in the sample. The antibody,
or binding compesition derived from the antigen-binding site of an antibody, of the
contemplated method binds to its antigen, or a variant or mutein thereof, with an affinity that is
at Least two-fold greater, at feast 10-times greater, at least 20-times greater, or at least 100-times
greater than the affinity with any other antibody, or binding composition derived therefrom. In
embodiments, the antibody will bave an affinity that is greater than about 10 liters/mol, as
deternuned by, e.g ., Scatchard analysis (Munsen, et al. (1980} Analyt. Biochem. 107:220-239).

XIS

10167} The terms “DNA.” “nucleic acid,” “nucleic acid molecule,” “polynuclestide” and the
like are used interchangeably herein to refer 1o a polymeric form of nuclectides of any length,
either deoxyribonucleotides or ribonucleotides, or analogs thereof Non-limiting examples of
polynucleotides include linear and circular nucleic acids, messenger ENA (mRNA),
complementary DINA (cDNA), recombinant polvnucieotides, veciors, probes, primers and the
like,

J0168} As used herein, the terms “variants” and “homologs” are used interchangeably to refer to
amino acid or nucleic acid sequences that are similar to reference amino acid or nucleic acid
sequences, respectively. The term encompasses naturally-ocourting variants and non-naturally-
occurring vartants. Naturallv-occurring variants include homologs (polvpeptides and nucleic
acids that differ in amino acid or nueleotide sequence, respectively, from one species to ancther),
and alelic variants (polypeptides and nuclete acids that differ in aming acid or nucleotide
sequence, respectively, from one individual to another within a species). Thus, variants and
homologs encompass naturally occurring amino acid and nucleic acid sequences encoded
thereby and their isoforms, as welt as splice variants of a protein or gene. The terms also
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encompass nucleic acid sequences that vary in one or more bases from a naturally-ocourring
nucleie actd sequence but still translate into an amino acid sequence that corresponds to the
naturally-occurring protein due to degeneracy of the genetic code. Non-naturally-occurning
vartanis and homologs include pelypeptides and nucleic acids that comprise a change in amino
acid or nucleotide sequence, respectively, where the change in sequence is artificially introduced
{e.g., muteinsy, for example, the change is generated in the laboratory by hwman intervention
{“hand of man™). Therefore, non-naturally occurring variants and homologs may also refer o
those that differ from the naturaliv-occurring sequences by one or more conservagive
substitiions and/or tags and/or conjugates.

161698} The term “muteins” as used herein refers broadly to mutated recombinant proteins. These
proteins usuaily carry single or multiple amino acid substitutions and are frequentiy derived
from cloned genes that have been subjected to site-directed or random mutagenesis, or from
completely synthetic genes.

1R Compounnds

{6176} In an aspect provided herein, is a compound of Formula (I}

R! RZ
S N——N\
s
N
Ri! 7 S
<A

R* ora pharmaceutically acceptable salt thereof, R' and R” are independently
ethyl or n-propyl. R’ is hydrogen, CI, Br, methyl, triffuoromethyi, or methoxy. R' is hydrogen,
TN
Br, R'R°N-, methoxymethyi, n-butvi, acetarnido, pyridin-4-yl, morpholin-4-yl, O )
/ \L gjq \Lg\g N
7\*“/\?"'%2 A R~ :

- s N~ or 4 - R%and R” are independently hydrogen, C;-Cialkyl,
HoNCHCHy—, (CH s COCIONHCH CHy—, or CHCH,CHNHCHCH—In embodiments, the
inhibitor forms an irreversible bond with the aming acid residue, In embodiments, the bond is a
covalent bond.

{6171} In certain embodiments, R is CL, Br, methyl, or triffuoromethyl,

{8172} In certain embodiments, R is C1, Br, or methyl,

[6173] In certain embodiments, R* is Br, R"R"N-, pyridin-4-yl, morpholin-4-y1, or
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[0174] In certain embodiments, R* is morpholin-4-yl or N~ .
[0175] In certain embodiments, R® is hydrogen, Br, R'R"N- and R® and R” are independently
C-Cralkyi,
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{8176} In certain embodiments, the compound is ,0ra
pharmaceutically acceptable salt thereof,

i8177} In certain embodiments, the compound is

/1/‘\
o

s
NTNN,
N

<N or a pharmaceutically acceptable salt thereof.

{8178} In certain embodiments, the compound is
/"'\\:,/A\x
AT

c:—?;i
M N"\W

i\/a, or a pharmaceutically acceptable salt thereol

j0179§ In one aspect described herein, there is a method of treating a subject in need thereof

comprising administering an astressin or a pharmaceutically acceptable salt or solvate thereot.

An astressin generally refers to a nonselective corticotropin releasing hormone antagonist that

reduces the synthesis of ACTH and cortisol.

i0186} In one aspect described herein, there is 2 method of treating congenital adrenal

hyperplasia (CAH} in a subject in need thereof, comprising administering an astressin or a

variant having at least about 70% identity thereto or a pharmaceutically acceptable salt or

solvate therecf. In one aspect described herein, there is a method of treating congenital adrenal

hyperplasia (CAH) in a subject in need thereof] the method comprising: (i) measuring a hormone
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level in the subject in need thereof; {ii) administering an astressin or a variant having at least
about 70% identity thereto, or a pharmaceutically acceptable salt or solvate thereof, and
repesting steps (1) and (ii) untl the hormone level reaches a pre-determined range followed by a
maintenance therapy of a daily dosing of said astressin.

{4181} In one aspect described herein, there is 2 method of improving hyperandrogenic
symptoms in a subject in need thereof, comprising administering an asiressin or a variant having
at feast about 70% identity thereto, or a pharmaceutically acceptable salt or solvate thereot. In
ong aspect described herein, there is a method of treating menstrual irregulanty, ovulatory
dysfunction or infertility, in a subject in need thereof, comprising administering an astrassin or a
vartant having at least about 70% identity thereto, or a pharmaceutically acceptabie salt or
solvate thereof. In one aspect described herein, there is a method of improving metabolic
symptoms in a subject in need thereof, comprising administering an astressin or a variant having
at least about 70% identity thereto; or a pharmaceutically acceptable salt or solvate thereof,
i0182} In one aspect described herein, there is a method of improving quality of life in a subject
in reed thereof, comprising administering an astressin or a variant having at feast about 70%
identity thereto, or a pharmaceutically acceptable salt or solvate thereof.

ill.  Pharmaceutical Compositions

{0183} In an aspect, there is provided a pharmaceutical composition, including a compound as
deseribed herein, including embodiments, or the structural Formula (1), and a pharmaceutically
accepiable excipient.

[0184] The compounds {e.g., CURF,; inhibitors/antagonists) of the present disclosure may be in
the form of compositions suitable for administration 10 a subject. In general, such compositions
are “pharmaceutical compositions” comprising a compound (e.g., CRF; inhibitor(sy
antagonist(s)) and one or more pharmaceutically acceptable or physiclogically acceptable
diluents, cartiers of excipients. In certain embodiments, the compound (e g, TRF,
inhibitor/antagonist) are present in a therapeutically acceptable amount. The pharmaceutical
compositions may be used in the methods of the present disclosure; thus, for example, the
pharmaceutical compositions can be administered ex vivo or in vivo to a subject in order to
practice the therapeutic and prophylactic methods and uses described herein,

{0185} In one aspect described herein, there is a pharmaceutical composition in the form of a
capsule comprising an astressin or a variant having at feast about 709 identity thereto, or a
pharmaceutically acceptable salt or solvate thereof. In one aspect described herein, there is a
pharmaceutical composition in the form of a tablet comprising an astressin or a variant having at

least about 70% identity thereto, or a pharmaceutically acceptable salt or solvate thereof.
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{0186} The pharmaceutical compositions of the present disclosure can be formulated to be
compatible with the intended method or route of administration; exemplary routes of
administration are set forth herein.

{0187] The pharmaceutical compositions containing the active ingredient {e.g., an inhibitor of
CRF function} may be in a form suitable for oral use, for example, as iablets, capsules, troches,
lozenges, aqueous or oily suspensions, dispersible powders or granules, emulsions, hard or soft
capsules, or syrups, solutions, microbeads or elixirs. Pharmaceutical compositions intended for
oral use may be prepared for the manufacture of pharmaceutical compositions, and such
compositions may contain one or more agents such as, for example, sweetening agants,
flavoring agents, coloring agents and preserving agents in order to provide pharmaceutically
elegant and palatable preparations. Tablets, capsules and the like contain the active ingredient in
admixture with non-toxic pharmaceutically accepiable excipients which are suitable for the
manufaciure thereof These excipients may be, for example, diluents, such as calcium carbonate,
sodium carbonate, factose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, for example, corn starch, or alginic acid; binding agents, for example
starch, gelatin or acacia, and lubricating agents, for example magnesium stearate, stearic acid or
tale.

j188} The tablets, capsules and the like suitable for oral administration may be uncoated or
coated to delay disintegration and absorption in the gastrointesting! tract and thereby provide &
sustained aciion. For example, a fime-delay material such as giveervl monosiearate or glyceryi
distearate may be emploved. They may alsc be coated to form osmotic therapeutic tablets for
controlied release. Additional agents inchude biodegradable or biocompatible particles or a
polymeric substance such as polyesters, polyamine acids, hydrogel, polyvinyl pyrrolidone,
polvanhydrides, polvelyeolic acid, ethyvlene-vinviacetate, methylcellulose,
carboxymethyleelivlose, protamine suifate, or lactide/glyeolide copolymers,
polvlactide/glveoiide copolymers, or ethylenevinylacetate copolymers in order to control
delivery of an administered composition. For example, the oral agent can be entrapped in
microcapsules prepared by coacervation techniques or by interfacial polymerization, by the use
of hydroxymethyleeliulose or gelatin-microcapsules or poly(methylmethacrolate) microcapsules,
respectively. or in a colloid drug delivery system. Colloidal dispersion svstems include
macromoiecule complexes, nano-capsules, microspheres, microbeads, and lipid-based systems,
including ofl-in-water enulsions, miceties, mixed micelies, and Hposomes. Methods for the
preparation of the above-mentioned formulations wili be apparent to those skilled in the art.
i018%] Formulations for oral use may alse be presented as hard gelatin capsules wherein the
active ingredient 1s mixod with an inert solid difuent, for example, calcium carbonate, calcium
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phosphate, kaclin or microcrystaliine cellulose, or as soft gelatin capsuies wherein the active
ingredient 1 mixed with water or an ofl medium, for example peanut oil, liquid paraffin, or olive
oil.

{019¢] Aqueous suspensions contain the active materials in admixture with excipients suitable
for the manufacture thereof. Such excipients can be suspending agents, for example sodium
carboxymethvicellulose, methyicellulose, hydroxy-propyimethyleelhulose, sodium alginate,
polyvinvl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents, for
example a naturaliy-occurring phosphatide (e g., lecithin}, or condensation products of an
atkyvlene oxide with fatty acids {(e.g., polvoxy-ethvlene siearate}, or condensation products of
ethylene oxide with long chain aliphatic alcobols {e g, for heptadecaethyleneoxycetanol ), or
condensation products of ethylene oxide with partial esters derived from fatty acids and a hexitol
(2.g., polvoxyethylene sorbitol monooleate), or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhvdrides (e g., polvethviene sorbitan
monoocieate). The agueous suspensions may also contain one or more preservatives,

j6191} Gily suspensions may be formulated by suspending the active ingredient in a vegetable
oif, for example arachis oil, olive oil, sesame oil or coconut ofl, or in a mineral oil such as liquid
paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard
paraffin or cetyl alcohol. Sweetening agenis, such as those set forth above, and flavoring agents
may be added to provide a palatable oral preparation.

{4192} Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in admixture with a dispersing or wetting
agent, and optionally one or more suspending agents and/or preservatives, Suitable dispersing or
wetting agents and suspending agents are exemplified herein,

{8193} The pharmaceutical compositions of the present disclosure may also be in the form of
sil-in-water emulsions. The oily phase may be a vegetable oil. for example olive oil or arachis
oif, or a muineral oil, for example, liquid paraffin, or mixtres of these, Suitable emulsifving
agents may be naturally occurring gums, for example, gum acacia or gum tfragacanth; naturally
occurring phosphatides, for example, soy bean, lecithin, and esters or partial esters derived from
fatty acids; hexitol anhydnides, for example, sorbitan monooleate; and condensation products of
partial esters with ethyiene oxide, for example, polyoxyethyiene sorbitan monooleate.

{0194} The pharmaceutical compositions typically comprise a therapeutically effective amount
of a CRF; inhibitor/antagonist conternplated by the present disclosure and one or more
pharmaceutically and physiologically acceptable formulation agents. Suitable pharmaceutically
acceptable or physiciogically acceptable diluents, carriers or excipients include, but are not
linuted to, antioxidants (¢.g., ascorbic acid and sodium bisulfate), preservatives (e.g., benzyl
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alcohol, methyl parabens, ethyl or n-propyl, p-hydroxybenzoate), emulsifying agents,
suspending agents, dispersing agents, solvents, fillers, bulking agents, detergents, butfers,
vehicles, diluents, and/or adjuvants. For example, a suitable vehicle may be physiological saline
solurion or ¢itrate-buffered saline, possibly suppiemented with other materials common in
pharmaceutical compositions for parenteral administration. Neuiral buffered saline or saline
mixed with serum albumin are further exemplary vehicles. Those skilled in the art will readily
recognize a variety of buffers that can be used in the pharmaceutical compositions and dosage
forms contemplated herein. Typical buffers include, but are not limited to, pharmaceutically
acceptable weak acids, weak bases, or mixtures thereof, As an example, the buffer components
can be water soluble materials such as phosphoric acid, tartaric acids, lactic acid, succinic acid,
citric acid, acetic acid, ascorbic acid, aspartic acid, glutamic acid, and salts thereof. Acceptable
buffering agents inclede, for example, a Tris buffer; No(2-Hydroxyethylpiperazine-N'-(2-
ethanesuifonic acidy (HEPESY, 2-{(N-Morpholinojethanesuiforac acid (MES), 2-{N-
Morpholino)ethanesuifonic acid sodium salt (MES); 3-(MN-Morpholino)propanesulfonic acid
{MOPSY and N-trisj Hydroxymethyl jmethyl-3-aminopropanesulfonic acid (TAPS).
i0195] After a pharmaceutical composition has been formulated, it may be stored in sterile vials
as a solution, suspension, gel, emulsion, solid, or dehvdrated or lyophilized powder. Such
formulations may be stored either in a ready-to-use form, a lvophilized form requiring
reconstitution prior to use, a hquid form requiring dilution prior to use, or other acceptable form.
In some embodiments, the pharmaceutical composition is provided in a single-use container
{e.¢, asingle-use vial, ampule, syringe, or autoinjector (similar to, e g, an EpiPen®)), whereas
a il t-use contatner (e g, a multi-use vial) s provided in other embodiments.

{6196] Formulations can also include carriers to protect the composition against rapid
degradation or elimination from the body, such as a controiled release formulation, including
liposomes, hydrogels, prodrugs and microencapsulated delivery systems. For example, a time-
delay material such as glyeeryl monostearate or glveeryl stearate alone, or in combingtion with a
wax, may be emploved. Any drug delivery apparatus may be used to deliver a CRE,
inhibitor/antagonist, including implants (e.g., implantable pumps} and catheter systems, siow
injection purmps and devices, all of which are well known to the skilled artisan.

i0197§ Depot injections, which are generally administered subcutaneously or intramuscularly,
may also be utilized to release the compound {e.g., CRF, inhibitor/antagonist) disclosed herein
over a defined period of time. Bepot injections are usually either solid- or oil-based and
generally comprise at least one of the formulation components set forth herein. One of ordinary

skilf in the art is familiar with possible formulations and uses of depot injections.
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{0198} The pharmaceutical compositions may be in the form of a sterile injectabie aqueous or
oleagenous suspension. This suspension may be formulated according to the known art using
those suitable dispersing or wetting agents and suspending agents mentioned herein. The sterile
injectable preparation may also be g sterile injectable solution or suspengion in a non-toxic
parenterally-acceptable diluent or solvent, for example, as a selution in 1,3 -butane diol.
Acceptable diluents, solvents and dispersion media that may be emploved include water,
Ringer's solution, isotonic sodium chioride solution, Cremophor” EL (BASF, Parsippany, NJ) or
phosphate buffered saline {PBS), ethanol, polvol {e.g., glycerol, propylene glycol, and liquid
polyethylene glveol), and suttable mixtures thereof. In addition, sterile fixed oils are
conventionally emploved as a solvent or suspending medium; for thic purpose, any bland fixed
oil may be emploved, including synthetic mone- or diglycerides. Moreover, fatty acids, such as
oleic acid, find use in the preparation of injectables. Prolonged absorption of particular
injectable formudations can be achieved by including an agent that delays absorption {e g,
sfuminum monostearate or gelating,
j0199] The present disclosure contemplates the administration of the compound {e.g., CRF;
inhibitor/antagonist) in the form of supnositories for rectal administration. The suppositories can
be prepared by mixing the drug with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum 1o release
the drug. Such materials include, but are not himited 1o, cocoa butter and polvethylene glyveols,
{4208} The compound {e.g.. CRF, inlubitor/antagonist) contemplaied by the present disclosure
may be in the form of any other suitable pharmacentical composition (e.g., sprays for nasal or
inhalation use) currently known or developed in the future.

BV,  Methods

{0201 In certain embodiments, provided herein are methods for treating or preventing a disease
comprising administering an effective amount of a compound of Formula (I}, or an isotopic
variant thereof or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof.
§0202} In one embodiment, provided herein are methods for treating or preventing a tumor,
comprising administering a compound of Formula (1), or an isotopic variant thereof, or a
pharmaceuntically acceptable salt, solvate, hydrate, or prodrug thereof. In one embodiment,
provided herein are methods for treating or preventing a benign tumor, comprising administering
2 compound of Formula (1}, or an isotapic variant thereof, or a pharmaceuntically acceptable salt,
solvate, hydrate, or prodrug thereof. In one embodiment, provided hereln are methods for
treating or preventing 4 malignant tumor, comprising administering a compound of Formula (1),
or an isotopic variant thereof, or a pharmaceuticaily acceptable salt, solvate, hvdrate, or prodrug
thereof. In one embodiment, provided herein are methods for treating or preventing an adrenal
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tumor, comprising administering a compound of Formuia (1), or an isotopic variant thereof, or a
pharmacentically acceptable salt, solvate, hydrate, or prodrug thereof. In one embodiment,
provided herein are methods for treating or preventing an adrenal rest tumor, comprising
administering a compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceplable salt, solvate, hydrate, or prodiug thereof.

{68203} In one embodiment, provided herein are methods for treating or preventing infertility,
comprising administering a compound of Formula (1), or an fsotopic vanant thereof, or g
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof. In one embodiment,
provided herein are methods for treating or preventing male infertility, comprising administering
& compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically accepiable saly,
solvate, hvdrate, or prodrug thereof. In one embodiment, provided herein are methaods for
improving or increasing sperm count, comprising administering a compound of Formela (I}, or
an isotopic variant thereof’ or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug
thereof In one embodiment, provided herein are methods for improving or increasing sperm
motility, comprising administering a compound of Formula {1}, or an isotopic variant thereof, or
a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug thereof. In one embodiment,
provided herein are methods for improving or increasing sperm morphology, comprising
administering a compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof. In one embodiment, provided herein are
methods for treating or preveniing female infertility, comprising administering a compound of
Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof.

{6204} In one embodiment, provided herein are methods for treating or preventing a
profiferative or hyperproliterative disease or disorder, comprising administering a compound of
Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof In certain embodiments, the proliferative discase is cancer. In
certain embodiments, the proliferative disease is a cancer of the breast, skin. prostate, cervix,
uterus, ovary, testes, biadder, lung, Hiver, larynx, oral cavity, colon and gastrointestinal tract (e.g.,
esophagus, stomach, pancreas). brain. thyroid, blood, and lymphatic system

J0205} In certain embodiments, the cancer treatable with the methods provided herein includes,
but is not limited to, (1) levkemias, including, but not limited to, acute leukemia, acute
lymphocvtic leukemia, acute myelocytic leukemias such as myeloblastic, promyelocytic,
myvelomaonocviic, monocytic, ervihroieukemia leukemias and myelodyspliastic syndrome or a
symptom thereof (such as anemia, thrombocytopenia, neutropenia, bicytopenia or pancytopenial,
refractory anemia (RA), RA with ringed sideroblasts (RARS), RA with excess blasts (RAEB),
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RAFR in ransformation {(RAEB-T), preleulkemia, and chronic myelomonocytic leukemia
{CMMLY), (2} chronic teukemias, including, but not limited to, chronic rayelocytic (granuiocytic)
leukemia, chronic lymphocytic leukemia, and hairy cell leukemia; (3) polyeythernis vera; (4)
lymphomas, including, but not limited o, Hodgkin's disease and non-Hodgkin's disease; (5)
multiple myelomas, including, but not limited to, smoldering multiple myeloma, nonsecretory
myveloma, osteosclerotic myeioma, plasma cell leukemia, solitary plasmacytoma, and
extramedullary plasmacytoma; (6) Waldenstrom™s macroglobulinernia; {(7) monoclonal
gammopathy of undetermined signiticance; (8) benign monocional gammopathy; (9) heavy
chain disease; (10) bone and connective tissue sarcomas, including, but not limited to, bone
sarcoma, osieosarcoma, chondrosarcoma, Ewing's sarcoma, malignant giant cell tumor,
fibrosarcoma of bone, chordoma, periosteal sarcoma, sofl-tissue sarcomas, angiosarcoma
(hemangiosarcoma), fibrosarcoma, Kapost's sarcoma, lelomyosarcoma, liposarcoma,
tymphangiosarcoma, metastatic cancers, neurtlenumoma, rhabdomyosarcorma, and synovial
sarcoma; {11} brain tumors, including, but not limited to, glioma, astrocvtoma, brain stem
glioma, ependyvimoma, aligodendrogliorna, nonglial tumor, acoustic neurinoma,
craniopharyngioma, medufloblastoma, meningioma, pineccyioma, pineoblastoma, and primary
brain lymphoma; (12) breast cancer, including, but not limited to, adenocarcinoma, lobular
(small cell} carcinoma, intraductal carcinoma, medullary breast cancer, mutinous breast cancer,
tubular breast cancer, papiliary breast cancer, primary cancers, Paget’s disease, and
inflammaiory breast cancer; (13} adrenal cancer, including, but not imited to,
pheochromocytom and adrenocortical carcinoma; (14) thyroid cancer, including, but not limited
10, papillary or follicalar thyroid cancer, medullary thyroid cancer, and anaplastic thyroid cancer;
{15} pancreatic cancer, including, but not limited to, insulinoma, gastrinoma, glucagonoma,
vipoma, somatostatin-secreting tumor, and carcinoid or islet cell tumor, (16} pituttary cancer,
including, but fimited to, Cushing’s disease, prol actin-secreting tumor, acromegaly, and
disbetes insipius: (17) eve cancer, including, but not limited, to ocular melanoma such as ris
melanoma, choroidal melanoma, and cilliary body melanoma, and retinoblastoma; (18) vaginal
cancer, including, but not limited to, squamous cell carcinoma, adenocarcinoma, and melanoma;
(19} vulvar cancer, including, but not Hmifed to, squamous cell carcinoma, melanoma,
adenocarcinoma, basal cell carcinoma, sarcoma, and Paget’s disease; (20} cervical cancers,
including, but not limited to, squamous cell carcinoma, and adenocarcinoma; {21) uterine cancer,
inciuding, but not Hmtted to, endometrial carcinoma and uterine sarcoma; (22} ovarian cancer,
including, but not limited to, ovarian epithelial carcinoma, borderline tumor, germ cell tumor,
and stromal imor; (23 esophageal cancer, including, but not limited to, squamous cancer,

adenocarcinoma, adenoid cystic carcinoma, mucoepidermoid carcinoma, adenosquamous
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carcinoma, sarcoma, melanoma, plasmacytoma, verrucous carcinoma, and oat cell (small cell)
carcinoma; (24) stomach cancer, including, but not limited to, adenocarcinoma, fungating
{polvpoid), uicerating, superficial spreading, diffusely spreading, malignant lymphoma,
fiposarcoma, fibrosarcoma, and carcinosarcoma; {25) colon cancer; (26) rectal cancer; (27} liver
cancer, including, but not limited to, hepatocellufar carcinoma and hepatoblastoma; (28)
gallbladder cancer, including, but not limited 10, adenocarcinoma; (29) cholangiocarcinomas,
inciuding, but not lmited o, pappillary, nodular, and diffuse; (30) lung cancer, including, but
not limited to, non-small cell lung cancer, squamous cell carcinoma (epidermoid carcinomayl,
adenocarcinoma, large-cell carcinoma, and small-cell lung cancer, (31} testicular cancer,
including, but not hmited to, germinal tumor, seminoma, anaplastic, classic {yvpical},
spermatocytic, nonserninoma, embryonal carcinoma, teratoma carcinoma, and choriocarcinoma
(yolk-sac tumor}, {32) prostate cancer, including, but not limited to, adenocarcinoma,
leromyosarcoma, and rhabdomvosarcorna; (33} penal cancer; (34) oral cancer, including, but not
limited fo, squamous cell carcinoma; {35} basal cancer; {30) salivary gland cancer, including,
but not limited to, adenocarcinoma, mucoepidermoid carcinoma, and adencidcoystic carcinoma;
{37} pharynx cancer, inclading, but not limited to, squamous cell cancer and verrucous; (38} skin
cancer, including, but not limited to, basal cell carcinoma, squamous cell carcinoma and
melanoma, superficial spreading melanoma, nodular melanoma, lentigo malignant melanoma,
and acral lentiginous melanoma; (39} kidoey cancer, including, but not limited to, venal cell
cancer, adenocarcinoma, hypernephroma, fibrosarcoma, and wansitional cell cancer {renal pelvis
and/or uterer); {40y Wilms™ tumor, (41) bladder cancer, including, but not limited to, transitional
cell carcinoma, sguamous cell cancer, adenocarcinoma, and carcingsarcoma; and other cancer,
inchuding, not fimited to, myxosarcoma, osteogenic sarcoma, endotheliosarcoma, lymphangio-
endotheliosarcoma, mesothelioma, synovioma, hemangioblastoma, epithelial carcinoma,
cystadenocarcinoma, bronchogenic carcinoma, sweat gland carcinoma, sebaceous gland
carcinoma, papillary carcinoma, and papillary adenocarcinomas {See Fishman er al, 1985,
Medicine, 2d £d ., 1 B. Lippincott Co., Philadelphia and Murphy ef al., 1997, Informed Decisions:
The Compleie Book of Cancer Diagnosis, Treatment, and Recovery, Viking Penguin, Penguin
Books U.S A | Inc, United States of America).
i0206] Depending on the disorder, disease, or condition to be treated, and the subject’s
condition, the compounds or pharmaceutical compositions provided herein can be administered
by oral, parentera! {e.g., intramuscular, tntraperitoneal, intravenous, ICV, intracisternal injection
or infusion, subcutaneous injection, or implent), inhalation, nasal, vaginal, rectai, sublingusl, or

topical {e g, transdermal or local} routes of administration and can be formulated, alone or
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together, in suitable dosage unit with pharmaceutically acceptable excipients, carriers, adjuvants,
and vehicles appropriate for each route of administration 23 described elsewhere herein.

{8207} The suttability of a particalar route of administration employed for a particular active
sgent will depend on the active agent itself (e.g, whether it can be administered orally without
decomposing prior to entering the bicod stream) and the disease being treated. Recommended
routes of administration for the second active agents are known to those of ordinary skill in the
art. See, e.g, Physicians” Desk Reference, 1755-1760 (S6th ed., 2002),

{0208} In one embodiment, provided herein are methods for treating or preventing testicular
adrenal rest tumors {TART} in a subject, comprising administering a compound of Formula (T},
or an isotopic variant thereof or a pharmaceuticatly acceptable sz, solvate, hvdrate. or prodrug
thereof, wherein the subject has congenital adrenal hyperplasia (CAH).

{8208} In one embodiment, provided herein are methods for treating or preventing ovarian
adrenal test tumors (OART) in a subject, comprising administering a compound of Formula (1),
or an isotopic variant thereofl or a pharmaceuticallv acceptable salt, solvate, hydrate, or prodrug
thereof, wherein the subiect has congenital adrenal hyperplasia (CAH).

i0218] In an aspect provided herein, is a method of treating or preventing testicular adrenal rest
tumors { TART), comprising administering to a subject in need thereof a corticotropin-releasing
factor type-1 (CRFy) antagonist or a pharmaceutically acceptable salt thereof.

{0211} In an aspect provided herein, 1s a method of treating or preventing ovarian adrenal rest
tumors (OART), comprising administering 1o 4 subjeci in need thereof a cortficotropin-releasing
factor type-1 (CRE)) antagonist or a pharmaceutically acceptable salt thereof.

{0212] In an aspect provided herein, is a method of treating or preventing testicular adrenal rest
twmors { TART), comprising administering to a subject in need thereof a compound of structural

Formula (1)

R‘: R‘Z

X,
KA

R ora pharmaceutically acceptable salt thereof. R’ and R” are independently
ethyl or n-propyl. R is hydrogen, CI, Br, methyl, triflcoromethyl, or methoxy R is hydrogen,
P a -

Br, R'R"N-, methoxymethy!, n-buty! acetamido, pyridin-4-yi, morpholin-d-y, '\\/0,

R
-2
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R — , N~ or 4 “R¥and R” are independently hydrogen, C,-
Caatkyl, HoNCHCHy—, (CH3 R COC{OYNHCHCHy—, or CH3CH,CHNHCH,CH) -
{0213} In an aspect provided herein, is a method of treating or preventing ovarian adrenal rest
tumors (QART), comprising administering to a subject in need thereof a compound of structural
Formula (I

R _R?

Rt , of a pharmaceutically acceptable salt thereof R, 'Rz, R and R are as
described herein, including embodiments.

{82141 In an aspect provided herein, 13 a method of decreasing or reducing adrenocorticotropic
hormone {ATTH] iovels v a subject 1o need thereof, comprising admimstening o the subjeo

contacting the ACTH with a compound of structural Formula (T

RZ

T

R4 , of a pharmaceutically acceptable salt thereof, RY R R and R are as
described herein, including embodiments. R.i, R’ R’ and R are as described herein, including
embodiments. In certain embodiments, at least about 50% of the subjects demonstrate reduction
in ACTH.In certain embodiments, at least about 60% of the subjects demonsirate reduction in
ACTH I certain embodiments, at least about 70% of the subjects demonstrate reduction in
ACTH. In certain embodiments, at least about 80% of the subjects demonsirate reduction in
ACTH. In erobodiments, at least about 10% of subjects were in the standard or normal range for
ACTH after treatment.

{6215} In embodiments, at least about 20% of subjects were in the standard or normal range for
ACTH after treatment. In embodiments, at least abour 30% of subjects were in the standard or
normal range for ACTH after treatment. In certain embodiments, ACTH levels are decreased or
reduced within abouot 30 minutes post dosing. In certain embodiments, ACTH levels are

decreased or reduced within about 1 hour post dosing. In certain embodiments, ACTH levels are
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decreased or reduced within about 90 minutes post dosing In certain embodiments, ACTH
levels are decreased or reduced within about 2 hours post dosing.

[0216] In an aspect provided herein, is a method of decreasing or reducing [ 7a-
hvdroxyprogesterone (17-OHP) levels in a subject in need thereot, comprising administering 1o
the subject a compound of structural Formula (I}

R1 R?.

o N“N

e
NS

RE 7

N R* or a pharmaceutically acceptable salt thereof, R', R™. R and R are as

described herein, including embodiments. R', R?, R* and R are as deseribed hercin, including
embodiments. In certain embodiments, at least about 30% of the subjects demonstrate reduction
in 17-0HP. In certain embodiments, at least about 60% of the subjects demonstrate reduction in
| 7-0HP. In certain embodiments, at least about 70% of the subjects demonstirate reduction in
17-0HP. In certam embodiments, at ieast about 80%6 of the subjects demeonstrate reduction
17-OHP. In embodiments, at feast about 30% of subjects were in the standard or normal range of
1200 ng/dL after treatment. In embodiments, at least about 40% of subjects were in the standard
or normal range of 1200 ng/dL after treatment. In embodiments, at least about 50% of subjects
were in the standard or normal range of 1200 ng/dL alter treatment. In embodiments, at least
about 60% of subjects were in the standard or normal range of 1200 ng/dL after treatment. In
embodiments, st least about 30% of subjects demonstrated an at least about 25% reduction in
17-OHP after treaiment. In embodiments, at least about 40% of subjects demonstrated an at least
about 25% reduction in 17-OHP after treatment. In embodiments, at feast about 30% of subjects
demonstrated an at feast about 25% reduction 1o 1 7-OHP after treatment In embodiments, at
feast about 60% of subjects demonstrated an at least about 25% reduction in 17-OHP atter
treatiment.

{8217} In an aspect provided herein, is a method of decreasing or reducing androstenedione
levels in a subject in need thereof, comprising administering to the subject a compound of

structuraf Formula (1)
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described herein, including embodiments. R', R”, R and R’ are as described herein, including

~eyd . . ; nl n2 @l d
R® or a pharmaceutically acceptable salt thereof R°, R™, R and R are as

embodimenis. In certain embodiments, at least about 50% of the subjects demonsirate reduction
in androstenedione fn certain embodiments, at feast about 60% of the subjects demonstrate
reduction in androstenedione.In certain embodiments, at least about 70% of the subjects
demonstrate reduction in androstenedione. In certain embodiments, at least about 809 of the
subjeets demonstrate reduction in androstenedione. In certain embodiments, at least about 90%
of the subiects demonstrate reduction in androstenedione. In certain embodiments, at least 100%
of the subjects demonstrate reduction in androstenedione. In embodiments, at least about 30% of
subjects demonstrated an at feast about 25% reduction in androstenedione after treatment. In
embodiments, at feast about 40% of subjects demonstrated an at least about 25%% reduction in
androstencdione after treatment. In embodiments, at least about 50% of subjects demonstrated
an at feast about 25% reduction in androstenedione after treatment. In embodiments, at feast
6% of subjects demonstrated an at feast about 23% reduction in androstenedione after treatment.
in embodiments, at least about 30% of subjects were in the standard or normal range for
androstenedione after treatment. In embodiments, at feast about 40% of subjects were in the
standard or normal range for androstenedione after treatment. In embodiments, at least about
50% of subjects were in the standard or normal range for androstenedione after treatment.
[0218] In certain embodiments, R 1s C, Br, methyl, or triflucromethyl.
{0218} Tn certain embodiments, R s C1, Br, or methvl.
;o
F

i \\ j‘
[6228] In certain embodiments. R is Br, R'R°N-, pyridin-4-yi, morphofin-4-yl, or N .

o
H]L N,
~ M
;.;_..J
[9222] In certain embodiments, R is hydrogen, Br, R'R®N- and R and R” are independently
Cy-Cialkyi,

{0221} In certain embodiments, R” is morpholin-4-yl or

50
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162233} o certain embodiments, the compound is
pharmaceutically acceptable salt thereof.

{4224} In certain emboediments, the compound is

T
’_/ N -—'N\
o ‘“‘-N /L‘\"Q
Br ) ’S
M J\,;N\
4

M- . .
<N or a pharmaceutically acceptable salt thersof’

j6225] Tn certain embodiments, the compound is

f"*\.N,N\
PN ,}::w;

N
c—& :i
N wa
(_d , -
~ M or a pharmaceuatically acceptable salt thereof,

{0226} In certain embodiments, a compound of Formula (1), or an isotopic variant thereof; or a
pharmacentically acceptable salt, solvate, hydrate, or prodrug thereof is cyclically administered
10 a patient. Cycling therapy involves the administration of an active agent or a combination of
active agents for a period of time, foliowed by a rest for a period of time, and repeating this
sequential administration. Cycling therapy can reduce the development of resistance to one of
more of the therapies, avoid or reduce the side effects of one of the therapies, and/or improves
the efficacy of the treatment.
{6227} In certain embodiments, in the treatment, prevention, or amelioration of one or more
symptoms of the disorders, diseases, or conditions described herein (e.g., treatment or
prevention of testicular adrena! rest tumors (TART) or treatment or prevention of ovarian
adrenal rest tumaors {OARTY), an appropriate dosage level of a compound of Formuia (1), or an
isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hvdrate, or prodiug
thereof generally is ranging from about | mg to 3000 mg, from about 1 mg to 2000 mg, from
about | mgto 1000 mg, {from about | mg to about 500 mg, from about 5 mg to about 500 mg,

61
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from about 5 mg to about 400 my, from about 5 mg to about 300 myg, from about 5 mg to about
25¢ myg, from about 5 mg to about 200 mg, from about 50 mg to about 200 myg, from about 10
mig to about 400 mg, from about § mg to about 25 my, from about 16 mg to about 25 mg, or
from about 23 1o about 200 myg, which can be administered in single or multiple doses. In certain
embodiments, the compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 1 mg,
about 5 myg, sbout 10 mg g, about 15 myg, about 20 mg, about 25 g, about 30 myg, about 35
mg, about 40 mg, about 45 my, about 50 mg, about 55 mg, about 60 mg, about 65 mg, about 70
mg, about 75 mg, about 80 mg, about B3 mg, about 90 me, about 93 mg, about 100 mg, about
105 myg, about 110 mg, sbout 115 mg, about 120 mg, about 125 myg, about 130 g, about 135
mg, about 140 myg, about 145 mg, about 150 mg, about 155 myg, about 160 myg, about 165 mg,
about 170 mg, about 175 mg, about 180 mg, about 185 mg, about 190 mg, about 195 myg, about
200 mg, about 205 mg, about 210 mg, about 215 mg about 220 mg, about 225 mg, about 230
mg, about 235 mg. about 240 mg, about 245 myg, about 250 mg, about 2535 mg. about 260 mg,
about 265 mg, about 270 mg, about 275 me, about 280 mg, about 235 mg, about 220 mg, about
205 mg, about 300 mg, about 305 mg, about 310 mg, about 315 mg, about 320 myg, about 325
mg, about 330 mg, about 335 mg, about 340 mg, about 345 mg, about 350 mg, about 355 mg,
about 360 mg, about 365 mg, about 370 mg, about 375 mg, about 380 mg, about 385 mg, about
390 mg about 395 mg, about 400 mg, about 450 mg, about SO0 mg, about 600 mg, about 800
mg, or about 1000 mg. In certain embodiments, the compound of Formula (1}, or an isotopic
variant thereof, or a pharmaceuticaily acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 1 mg, about 5 my, about 10 mg mg, about 15 mg, about 20
mg, about 25 mg, about 30 mg, about 35 mg, about 40 mg, about 45 myg_ about 50 mg, about 55
mg, about 6 mg, about 65 mg, about 70 mg, about 75 mg, about 80 mg, about 85 mg, about 90
mg, about 93 mg, about 100 mg, about 105 mg, about 110 mg, about 115 mg, about 120 mg,
about 125 mg, about 130 my, about 135 mg, about 140 mg, about 145 mg, about 130 mg, about
155 mg, about 160 mg, about 165 my, about 170 mg, sbout 175 mg, about 180 mg, about 185
mg, about 190 mg, about 195 mg, about 200 myg, about 205 myg, about 210 mg, about 215 mg,
about 220 mg, about 225 myg, about 230 my, about 235 mg, about 240 mg, about 245 myg, about
250 mg, about 255 mg, sbout 260 mg. about 265 mg, about 270 myg, about 275 mg, about 280
mg, about 285 mg, about 290 mg, about 295 mg, about 300 mg, about 305 mg, about 310 mg,
about 315 mg, about 320 mg, about 325 mg, about 330 mg, about 335 mg, about 340 mg, about
345 mg, about 350 mg, about 355 my, about 360 mg about 365 mg, about 370 mg, about 375
mg, about 380 mg, about 385 mg, about 390 my, about 395 mg, about 400 mg, about 450 mg,

about 500 mg, about 600 mg, about 800 mg, or about 1000 mg/day.

62

2335



WO 2018/ 210266 POT/USION/G29486
{0228} In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, or a
pharmacentically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 5 mg. In certain embodiments, the compound of Formula (1), or an isotopic
variant thereof! or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 10 myg. In certain embodiments, the compound of Formula
(1), or an isotopic variant thereof: or a pharmaceutically accepiable salt, solvate, hydrate, or
prodrug thereof is adreinistered in an amount of about 15 mg. In certain embodiments, the
compound of Formuta (1}, or an isctopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereol is administered in an smount of about 20 mg. In certain
embodimenis, the compound of Formula {I), or an isotopic variant thereofl) or a pharmaceutically
acceptable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 25 mg.
In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof) or a
pharmaceutically accepiable salt, solvate, bydrate, or prodrug thereof 18 admimstered 10 an
amount of sbout 5 mg. In certain emmbodiments, the compound of Formula {I), or an isotopic
variant thereof’ or a pharmaceuticaily acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 100 mg. In certain embodiments, the compound of Formula
(1), or an isotopic variant thereof] or a pharmaceutically accepuable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 130 mg. In certain embodiments, the
compound of Formula (I}, or an 1sotopic variant thereot’ or a pharmacentically acceptable salt,
solvate, hvdrate, or prodrug thereof is adnuinistered in an amount of about 200 wg. To certain
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 210
g In certain embodiments, the compound of Formula (1), or an isotopic variant thereof ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 220 mg In certain embodiments, the compound of Formula (1}, or an isotopic
variant thereof] or a pharmaceuticaily acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 230 mg In certain embodiments, the compound of Formula
(1), or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodiug thereof is administered in an amount of about 240 mg. In certain embodiments, the
compound of Formuia (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereotf is administered in an amount of about 250 mg. In certain
embodiments, the compound of Formula (I}, or an isotopie variant thereof, or a pharmaceutically
acceptable salt, sofvate, hydrate, or prodrug thereof is administered in an amount of about 260
mg. In certain embodiments, the compound of Formula (I3, or an isotopic variant thereof, ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an

63

2336



WO 2018/ 210266 POT/USION/G29486
amount of about 270 mg In certain embodiments, the compound of Formula (I}, or an isotopic
variant thereot, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in au amount of about 280 mg. In certain embodiments, the compound of Formula
(1), or an isotopic variant thereof, or 2 pharmaceutically accepmble sali, solvate, hvdrate, or
prodrug thereofl is administered in an amount of about 290 mg. In certain embodiments, the
compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hydrate, or prodmg thereof is administered in an amount of about 300 mg. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
acceptable calt, solvate, hydrate, or prodrug thereof is administered in an amount of about 310
mg. In certain embodiments, the compound of Formula (13, or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 320 myg In certain embodiments, the compound of Formula (1), or an isotopic
variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 330 mg. In certain embodiments, the compound of Formula
{1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodmug thereof is administered in an amount of about 340 mg. Tn certain embodiments, the
compound of Formula (1), or an isotopic variant therect] or a pharmaceutically acceptable saly,
solvate, hydrate, or prodrug thereot is administered in an amount of about 350 mg. In certain
embodiments, the compound of Formula {1}, or an isotopic vanant thereof, or a pharmaceutically
accepiable salt, solvate, bydrate, or prodrug thereof ts administered in an amount of about 360
mg. In certain embodiments, the compound of Formula (I, or an isotopic variant thereof’ or a
pharmaceutically accepiable salt, solvate, hydrate, or prodrug thereotf is administered in an
amount of about 370 mg. In certain embodiments, the compound of Formula (3), or an isotopic
variani thereof, or a pharmaceuiicaily acceptable salt, solvate, hvdrate, or prodiug thereof is
administered in an amount of about 380 mg. In certain embodiments, the compound of Formula
(1), or an isotopic variant thereof: or a pharmaceutically accepiable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 390 mg. in certain embodiments, the
compound of Formuia (I}, or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereol'is administered in an amount of about 400 mg. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof’ or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 450
me. In certain embodiments, the compound of Formula (1), or an isotopic variant thereof, or 2
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 500 mg In ceriain embodiments, the compound of Formula (I}, or an isotopic
variant thereof or a pharmaceuticaily acceptable salt, solvate, hydrate, or prodrug thereof is
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administered in an amount of about 600 my In certain embodiments, the compound of Formula
(1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 700 mg. o certain embodiments, the
compound of Formula (1), or an isotopic vaniant thereof, or a pharmacentically acceptable salg,
solvate, hydrate, or prodrug thereof is administered in an amount of about 800 mg. In certain
embodiments, the compound of Formula (I), or an isotopic variant thereof, or a pharmaceutically
acceptable sslt, solvate, hydrate, or prodrug thereof i administered fn an amount of about 900
mg, In certain embodiments, the compound of Formula (13, or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is adminisiered in an
amount of about 10600 mg,
j0228§ In certain embodiments, the compound of Formulda (I}, or an isotopic variant thereof; or a
pharmaceutically acceptable salt) solvate, hydrate, or prodiug thereof is administered in an
amount of gbout 1 mg, about 5 mg, about 10 rog, about 15 mg, about 20 mg, about 25 mg, about
30 mg, about 35 mg, about 40 mg about 45 mg, about 50 mg, about 55 mg, about 60 mg, about
&5 mg, about 70 mg, about 75 mg, about 80 mge, about 83 mg about 90 mg, aboul 23 me, about
100 mg, about 105 mg, about 110 mg, about 115 mg, about 120 mg, about 125 myg, about 130
mg, about 133 mg, about 140 mg, about 145 mg, about 150 mg, about 155 mg, about 160 mg,
about 165 mg, about 170 mg, about 175 mg, about 180 mg, about 185 mg, about 190 mg, about
195 mg, about 200 mg, or about 1000 mg.

{9238} For oral administration, the pharmaceutical cornpositions provided herein can be
formulated in the form of tablets or capsules containing from about 1.0 me to about 1,000 mg of
a compound of Formuda (I), or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereof. In cerfain embodiments, for oral administration, the
pharmaceutical compositions provided herein can be formulated in the form of tablets or
capsules containing about 1 mg about 5 mg, sbout 10 mg, about 15 mg, about 20 mg, about 25
mg, about 30 mg, about 35 mg, about 40 myg, about 45 mg, about 50 mg, about 55 mg, about 60
mg, about 65 mg, about 70 mg, about 75 mg, about 80 me, about 85 mg, about 90 mg, about 23
mg, about 100 mg, about 105 mg, about 110 myg, about 115 mg, about 120 mg, about 125 mg,
about 130 mg, about 135 myg, about 140 my, about 145 mg, about 150 mg, about 155 myg, about
160 mg, about 165 mg, sbout 170 mg. about 175 mg about 180 mg, about 185 mg, about 190
mg, about 195 mg, about 200 mg, about 203 mg, about 210 mg, about 215 mg. about 220 mg,
about 225 mg, about 230 mg, sbout 235 mg, about 240 mg, about 243 mg, about 250 mg, about
235 mg, about 260 mg, about 265 my, about 270 mg. about 275 me, about 280 mg, about 285
mg, about 290 myg, about 295 mg, about 300 my, about 305 mg about 310 mg, about 315 myg,

about 320 mg, about 325 mg, about 330 myg, about 335 mg, about 340 mg. about 345 mg, about
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350 mg about 355 mg, about 360 myg, about 365 myg, about 370 mg, about 375 my, about 380
myg, about 385 mg, about 390 myg, about 395 my, about 400 mg about 405 mg, about 410 my,
about 415 my, about 420 myg, about 425 my, about 430 mg, about 435 myg, about 440 myg, about
445 myg, about 450 my, sbout 435 my, about 460 mg, about 465 my, about 470 myg, about 475
mg, about 480 myg, about 485 mg, about 496 mg, about 495 mg about 500 mg, about 305 mg,
about 510 mg, about 515 myg, about $20 mg, about 525 myg, about 330 mg, about 535 mg, about
340 mg, about 345 mg, about 550 myg, about 555 mg, about 560 mg, about 565 mg, about 570
mg, about 575 mg, about 580 mg, about 585 my, about 590 myg, about 595 mg, about 600 my,
about 605 mg, about 610 mg, about 615 mg, about 620 myg, about 625 myg, about 630 mg, about
635 myg, about 640 mg, sbout 5645 mg, aboui 650 mg, about 655 mg, about 660 g, about 665
mg, about 670 my, about 675 mg, about 680 mg, about 685 myg about 690 myg, about 695 mg,
about 700 mg, about 705 mg, about 710 mg, about 715 mg, about 720 mg, about 725 myg, about
T30 mg, about 733 mg, about 740 mg, about 745 mg, about 730 mg, about 755 mg, about 760
mg, about 765 mg. about 770 mg, about 775 mg, about 780 mg, about 7835 mg. about 790 myg,
about 795 mg, about 800 mg, about 810 me, about 820 mg, about 830 mg, about 84¢ mg, about
850 mg, about 860 mg, about 870 myg, aboui 880 mg, about 890 mg, about 900 mg, about 310
me, about 920 mg, about 930 mg, about 840 mg, about 950 mg about 960 myg, about 970 mg,
about 990 mg, about 990 mg, or about 1060 mg of a compound of Formula (I}, or an isotopic
variant thereof, or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrog thereo!f for the
sympiomatic adjusiment of the dosage to the patient to be ireated. In cerfain embodiments, for
oral administration, the pharmaceutical compositions provided herein can be formulated in the
form of tablets or capsules containing about 50 mg of a compound of Formula (1), or an isotopic
variant thereof, or a pharmaceuticaily acceptable salt, solvate, hydrate, or prodrug thereof. In
certain embodiments, for oral adminisiration, the pharmaceutical compositions provided herein
can be formulated in the form of tablets or capsules containing about 200 mg of a compound of
Formula (1), or an isotopic varant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof The pharmaceutical compositions can be administered on a regimen
of one {1) to four {4) times per day, including once, twice, three times, and four times per day. In
some embodiments, the compound of Formula (1), or an isotopic variant thereof) or a
pharmaceutically acceptable sait, solvate, hydrate, or prodrug thereof is administered once per
day. In some embodiments, about 5 mg, about 10 mg, about 15 mg, about 20 mg, about 25 mg,
about 50 mg, about 100 mg, sbout 150 mg, about 200 mg, about 203 mg, about 210 mg, about
215 mg about 220 mg, about 225 my, about 230 mg. sbout 235 me, about 240 mg, about 245
mg, about 250 mg, about 255 mg, about 260 my, about 265 mg, about 270 mg, about 275 myg,

about 280 mg, about 285 mg, about 290 mg, about 295 mg, about 300 mg. about 365 mg, about
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310 mg about 315 mg, about 320 myg, about 325 myg, about 330 mg, about 335 my, about 340
myg, about 345 mg, about 350 myg, about 355 my, about 360 myg about 365 mg, about 370 my,
about 375 myg, about 330 myg, about 385 my, about 390 mg, about 395 mg, about 400 mg, about
405 myg, about 410 myg, sbout 415 my, about 420 mg, about 425 myg, about 430 myg, about 435
mg, about 440 myg, about 445 mg, about 456 mg, about 435 mg, about 460 mg, about 465 mg,
about 470 mg, about 475 mg, about 480 mg, about 485 myg, about 490 mg, about 495 mg, about
300 mg, about 305 mg, about 510 myg, about 515 mg, about 520 mg, about 525 mg, about 530
mg, about 535 mg, about 540 mg, about 545 my, about 550 myg, about 555 mg, about 560 my,
about 565 mg, about S70 mg, about 575 mg, about 580 mg, about 385 mg, about 590 mg, about
595 mg, about 600 myg, sbout 605 mg, about 610 mg, about 615 myg, about 620 myg, about 625
mg, about 630 my, about 635 mg, about 640 mg, about 645 myg about 650 my, about 655 mg,
about 660 mg, about 665 mg, ahout 670 mg, about 675 mg, about 680 mg, about 685 myg, about
690 mg, about 695 mg, about 700 my, about 705 mg, about 710 mg, about 715 mg, about 720
mg, about 725 mg. about 730 mg, about 735 mg, about 740 mg, about 745 mg. about 730 myg,
about 755 mg, about 760 mg, about 765 me, about 770 mg, about 7735 mg, about 780 me, about
T85 mg, about 790 mg, about 795 mg, aboui 800 mg, about 810 mg, about 320 mg, about 830
me, about 840 mg, about 850 mg, about 800 mg, about 870 mg about 880 myg, about 890 mg,

about %00 mg, about 910 mg, about 920 mg, about 930 mg, about 940 mg, about 950 mg, about

960 mg, about 970 mg, about 990 mg, about 990 mg, or about 1000 mg of the compound of
Formula (1}, or an isotopic vanant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered once per day. In some embodiments, about § mg,
sbout 10 myg, about 15 myg, about 20 mg, about 25 my, about 50 mg, about 100 mg, about 150
mg, about 200 mg, about 205 mg, about 210 mg, about 215 myg, about 220 mg, about 225 mg,
about 230 mg, about 235 mg, about 240 mg, about 245 mg, about 250 mg, about 255 mg, about
260 mg, about 265 mg, about 276 mg, about 275 mg, about 280 mg, about 285 mg, about 290
mg, about 295 mg, about 300 mg, about 305 mg, about 310 mg, sbout 315 mg, about 320 my,
about 323 mg, about 330 mg, about 335 mg, about 340 mg, about 345 mg, about 350 mg, about
355 mg, about 360 mg, about 365 mg, about 370 mg, about 375 me, about 380 mg, about 385
g, about 390 myg, about 395 mg, about 400 mg, about 405 mg about 410 myg, sbout 415 mg,
sbout 420 mg, about 425 mg, about 430 mg, about 435 me, about 440 mg. about 445 myg, about
450 mg, about 455 mg, about 460 mg, about 465 mg, about 470 mg, about 475 mg, about 480
mg, about 485 mg, about 490 mg, about 495 mg, about 500 mg, about 505 mg, about 510 mg,
sbout 315 myg, about 520 myg, about 525 mge, about 530 nig, about 535 myg, about 540 mg, about
545 mg about 550 mg, about 555 mg, about 560 mg, about 365 me, about 570 mg, about 575
mg, about 580 mg, about 585 mg, about 390 mg, about 595 mg, about 600 mg, about 605 mg,
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about 610 myg, about 615 myg, about 620 myg, about 625 myg, about 630 my, about 635 my, about
640 mg, about 645 mg, about 650 my, about 655 myg, about 660 mg, about 665 my, about 670
mg, abont 675 mg, about 680 my, about 685 my, about 690 myg, about 695 mg, about 700 my,
about 703 mg, about 710 mg, about 715 mg, about 720 mg, sbout 723 mg, about 730 mg, about
735 mg, about 740 mg, about 745 mg, about 750 me, about 755 mg, about 760 mg, about 765
mg, about 770 mg, about 775 mg, about 780 myg, about 785 myg, about 790 mg, about 795 mg,
about 800 myg, about 850 myg, sbout 900 mg, about 950 mg, or about 1000 mg of the compound
of Formula (1}, or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered twice per dayv. In some embodiments, about 3 mg,
sbout 10 mg, about 15 myg about 20 mg, sbout 25 mg, about 30 my, about 100 my, sbout 150
mg, about 200 my, about 205 mg, about 210 mg, about 215 myg about 220 myg, about 225 mg,
about 230 mg, about 235 mg, about 240 mg, about 245 mg, about 230 mg, about 255 myg, about
260 mg, about 265 mg, about 270 my, about 275 mg, about 280 mg, about 285 mg, about 290
mg, about 295 mg. about 300 mg, about 305 mg, about 310 mg, about 3135 mg. about 320 mg,
about 325 mg, about 330 mg, about 335 me, about 340 mg, about 345 mg, about 350 me, about
355 mg, about 360 mg, sbout 363 myg, about 370 mg, about 375 mg, about 380 mg, about 385
mg, about 390 mg, about 395 mg, about 400 mg, about 405 mg, about 410 mg, about 415 mg,
about 420 mg, about 425 mg, about 430 mg, about 435 mg, about 440 mg, about 445 mg, about
430 mg, about 455 mg, about 460 mg, about 465 mg, about 470 mg, about 475 mg, about 480
mg, about 485 mg. about 490 mg, about 495 myg, about 500 mg, about 505 mg, about 510 mg,

about 515 myg, about S20 mg, about 325 mg, about 530 my, about S35 mg, about 340 mg, about

L

45 mg, about 350 mg, about 555 myg, about S60 mg, about 565 me, about 570 my, about S78
mg, about 580 mg, about 585 mg, about 590 myg, about 595 mg, about 600 mg, about 605 mg,
about 610 mg, about 615 mg, about 620 mg, about 625 mg, about 630 mg, about 635 mg, about
640 mg, about 645 mg, about 650 mg, about 655 mg, about 660 mg, about 665 mg, about 670
mg, about 673 mg. about 680 mg, about 685 mg, about 690 mg, about 695 mg, about 700 mg,
about 703 mg, about 710 mg, about 715 mg, about 720 mg, about 725 mg, about 730 mg, about
735 mg, about 740 mg, about 745 mg, about 750 mg, about 755 me, about 760 mg, about 765
mg. about 770 mg, about 775 mg, sbout 780 mg, about 785 myg, about 790 mg, about 795 mg,
about 800 me, about 850 mg, about 900 mg, about 950 mg, or about 1000 mg of the compound
of Formula (1), or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate,
bydrate, or prodrug thereof is administered three times per day.

{6231} In some embodiments, the compound of Formula {I), or an isotopic variant thereof. or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered fora
period of one day. In some embodiments, the compound of Formula (1), or an isotopic variant
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thereof. or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of two days. In some embodiments, the compound of Formula (1), or
an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered over a period of three days. In some embodiments, the compound of
Formula (I}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of four days. Tn some embodiments,
the compound of Formula (1), or an isotopic variant thereof) or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof 1s administered over a period of five days. In some
embodiments, the compound of Formula (1), or an 1sotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof 18 administered over g period of six days. In
some embodiments, the compound of Formula (I), or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered over a
period of seven days. In some embodiments, the compound of Formula (1), or an isotopic variant
thereof. or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a peried of eight davs. In some embodiments, the compound of Formula (I},
or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug
thereof is administered over a period of nine davs. In some embodiments, the compound of
Formula (I}, or an isotopic variant thereof, or a pharmaceutically acceptabie salt, solvate,
hvdrate, or prodrug thereof’ s administered over a period of ten days. In some embodiments, the
compound of Fornwla (1), or an 1sotopic variant thereot’ or a pharmaceutically acceptable salt,
selvate, hvdrate, or prodrug thereof s administered over a period of 11 days. In some
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered over a period of 12 days. In
some embodiments, the compound of Formula (1), or an isotopic variant thereof’ ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered over a
period of 13 days. In some embodiments, the compound of Formulg (1), or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 14 days. In some embodiments, the compound of Formula (1), or
an isotopic varant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered for a period of 15 days In some embodiments, the compound of
Formula (I}, or an isotopic variant thereot, or a pharmaceutically acceptable salt, solvate,
bydrate, or prodiug thereof s administered over a period of 16 days. In some embodiments, the
compound of Fornuila {1}, or an isotopic variant thereof’ or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereol is administered over a period of 17 days. In some
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
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acceptabie salt, solvate, hydrate, or prodmg thereof’ is administered over a period of 18 days. In
some embodiments, the compound of Formula (1), or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered over a
period of 19 days. In some embodiments, the compound of Formula (1), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 20 days. In some embodiments, the compound of Formula (I}, or
an isotopic variant thereof, or a phammaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered over a period of 21 days. In some embodiments, the compound of
Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate,
hvdrate, or prodrug thereof 1s administered over a period of 22 days. In some embodiments, the
compound of Formuia (1), or an isotopic variant thereof, or a pharmaceutically acceptable salg,
solvate, hvdrate, or prodrag thereot is administered over a period of 23 days. In some
embodiments, the compound of Formula {I), or an isotopic varnant thereofl, or a pharmaceutically
acceptable salt, sofvate, hydrate, or prodrug thereof is administered over a period of 24 days. In
some embodiments, the compound of Formula (E), or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered over a
period of 25 days. In some embediments, the compound of Formula (I}, or an isotopic variznt
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
admuinistered over a period of 26 davs. In some embodiments, the compound of Formula {1}, or
an isotopic variant thereof’ or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered over a period of 27 days. In some embodiments, the compound of
Formula (1), or an isctopic variant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of 28 days. In some embodiments, the
compound of Formula (1), or an isotapic variant thereof] or a pharmacentically accepiable salt,
solvate, hydrate, or prodrug thereof is administered over a period of 29 days. In some
embodiments, the compound of Formula (I), or an isotopic vanant thereof, or 2 pharmaceutically
acceptable sait, sobvate, hydrate, or prodrug thereof is administered for a period of 30 days. In
some embodiments, the compound of Formula (1), or an isotopic variant thereof’ or a
pharmaceutically acceptable salt, solvate, hydrate, or prodiug thereof is administered overa
period of 31 days. I some embodiments, the compound of Formula (I}, or an isotopic variant
thereof: or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 32 davs. In some embodiments, the compound of Formuia (I3, or
an isotopic variant thereof’ or a pharmaceutically acceptabie salt, solvate, hydrate, or prodrug
thereof is administered over a peried of 33 days. In some embodiments, the compound of
Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate,
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hydrate, or prodrug thereof is administered over a period of 34 days. In some embaodiments, the
compound of Formuta (I}, or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereof is administered over a period of 35 days. In some
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
acceplable salt, solvate, hydrate, or prodrug thereof is administered over a period of 36 days. In
some embodiments, the compound of Formula (I), or an isotopic variant thereof, or a
pharmaceutically accepiable salt, sobvate, hydrate, or prodrug thereof s administered overa
pericd of 37 days. In some embodiments, the compound of Formula (1), or an isotopic variant
thereof, or a pharmaceatically acceptable salt, solvate, hydrate, or prodrug thereof i3
administered over a period of 38 days. In some embodiments, the compound of Formuia (1), or
an isotopic variant thereof) or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug
thereof is administered over a pericd of 39 days. Tn some embodiments, the compound of
Formaula (1), or an isotopic vanant thereof;, or a pharmaceunically acceptable salt, solvaie,
hvdrate, or prodrug thereof is administered over a period of 40 days. In some embodiments, the
compound of Formuia (I}, or an isotopic variant therecof, or a pharmaceutically accepiable saly,
solvate, hvdrate, or prodrug thereol’ is administered over a period of 41 davs. Tn some
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salf, solvate, hydrate, or prodrug thereof is administered over a period of 42 days or
more.
i6232} In certain embodiments, the compound of Formula (1), or an isotopic variant thereof, or a
pharmaceuntically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 25 mg once daily for 2 period of up to at teast about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptabie salt, solvate, hyvdrate, or prodiug thereof is administered in an amount of about 50 mg
once daly for a period of up to at feast about 14 davs. In cerain embodiments, the compound of
Formula (1), or an isotopic varant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered in an amount of about 100 mg once daily for a period
of up to at least about 14 days. In certain embodiments, the compound of Formala (1), or an
isotopic vanant thereof, or a pharmaceutically acceptable salt, solvate, hvdrate, or prodiug
thereof is administered in an amount of about 150 mg once daily for a period of up to at least
about 14 days.

{92331 In certain embodiments, the compound of Formula (1), or an isstopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 50 mg once daily for 2 period of up to at least about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
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acceptabie salt, solvate, hydrate, or prodmg thereof'is administered in an amount of about 100
mg once daily for a period of up to at least about 14 days. In certain embodiments, the
compound of Formuia (I}, or an isotopic variant thereof] or a pharmaceuntically acceptable salt,
solvate, hivdrate, or prodrug thereof is administered in an amount of abour 150 my once daily for
2 period of up 1o at feast about 14 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof) or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 200 myg once datly for a period of up 1o at least
about 14 davs. In cermain embodiments, the compound of Formuta (I}, or an isotopic vasiant
thereof, or a pharmaceatically acceptable salt, solvate, hydrate, or prodrug thereof is
administered o an amount of about 210 myg once daily for a period of up to at least about 14
days. It certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, or g
pharmaceutically acceptable salt) solvate, hydrate, or prodrug thereof is administered in an
amount of gbout 220 mg once daily for a period of up to at feast about 14 days. In certain
embodiments, the compound of Formula {I), or an isotopic variant thereof, or a pharmaceuticaliy
acceptable salt, solvate, hydrate, or prodnug thereof is administered in an amount of about 230
mg once daily for a period of up to at least about 14 davs. In certain embodiments, the
compound of Formula (1), or an isotopic variant therect] or a pharmaceutically acceptable saly,
solvate, hydrate, or prodrag thereot is administered in an amount of about 240 mg once daily for
a period of up to at least about 14 days. In certain embodiments, the compound of Formula (1),
or an isofopic vanant thereof) or a pharmaceuticallv acceptable salt, solvate, hvdrate, or prodrug
thereof is administerad in an amount of about 230 my once daily for a period of up to at least
sbout 14 davs. In certain embodiments, the compound of Formula (I}, or an isotopic variant
thereof, or a pharmaceuntically acceptable sali, solvate, hydrate, or prodrug thereof is
administered in an amount of about 260 mg once daily for a period of up to at least about 14
days. In cerfain embodiments, the compound of Formula (1), or an igotopic variant thereof) or a
pharmaceutically acceptable salt, solvate, bydrate, or prodrug thereof 1s sdministered in an
amount of gbout 270 mg once daily for a period of up 1o at feast about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
accepiable salt solvate, hydrate, or prodrug thereof is administered in an amount of about 140
mg once daily for a period of up to at least about 14 days. In certain embodiments, the
compound of Formula (1), or an isotopic variant thereof] or a pharmaceutically acceptable salt,
solvate, hydrate, or prodrug thereof is administered in an amount of about 290 mg once daily for
& period of up to at least about 14 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof, or a pharmaceuticaily acceptable salt, solvate, hvdrate, or prodrug
thereof is administered in an amount of about 300 mg once daily for a period of up to at least
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about 14 days. In certain embodiments, the compound of Formula (I}, or an isotopic variant
thereot] or a phanmaceatically acceptable salt, solvate, hydrate, or prodrug thereof'is
administered in au amount of about 310 mg once daily for a period of up to at least about 14
days. In certain embodiments, the compound of Formula (1), or an isotopic varant thereof, ora
pharmaceutically accepiable saly, solvate, hydrate, or prodrug thereof is administered in an
amount of about 320 myg once daily for a period of up to at least about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 330
mg once daily for a period of up to at least about 14 davs. In certain embodiments, the

compound of Formula (1), or an isotopic variant thereof

. or a pharmaceuticallv accepiable saly,
solvate, hvdrate, or prodrug thereof' is administered in an amount of about 340 my once daily for
2 period of up to at feast about 14 days. In certain embadiments, the compound of Formula (I),
or an isofopic vanant thereol’ or a pharmaceuticallv acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 350 mg once daily for a period of up to at least
about 14 davs. In certain embodiments, the compound of Formuda (I}, or an isotopic variant
thereof, or a pharmaceuatically acceptable salt, solvate, hydrate, or prodrug thereof is
sdministered in an amount of about 360 mg once daily for a period of up to at least about 14
days. In certain embodiments, the compound of Formuia (), or an isotopic variant thereof’ or a
pharmaceutically acceptable salt, solvate, hvdrate, or prodrug thereof 1s administered 1n an
amount of about 370 mg once daily for a period of up to at least about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodnug thereof is administered in an amount of about 380
mg once daily for a period of up to at least about 14 days In certain embodiments, the
compound of Formula (1), or an isotapic variant thereof] or a pharmacentically accepiable salt,
solvate, hydrate, or prodrug thereof is administered in an amount of about 390 mg once daily for
a period of up to at teast about 14 days, In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof’ or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug
thereof is administered in an amount of about 400 my once daily for a pertod of up fo at least
about 14 davs. Tn certain embodiments, the compound of Formula (1), or an isotopic vasiant
thereof. or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 450 mg once daily for a period of up to at least about 14
days. In cerfain embodiments, the compound of Formula (1), or an igotopic variant thereof’ or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administerad in an
amount of about 500 mg once daily for a period of up to at feast about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
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acceptabie salt, solvate, hydrate, or prodmg thereof' is administered in an amount of about 600
mg once daily for a period of up to at least about 14 days. In certain embodiments, the
compound of Formuia (I}, or an isotopic variant thereof] or a pharmaceuntically acceptable salt,
solvate, hivdrate, or prodrug thereof is administered in an amount of abour 700 myg once daily for
2 period of up 1o at feast about 14 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof) or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 800 myg once datly for a period of up 1o at least
about 14 davs. In ceriain embodiments, the compound of Formuta (I}, or an isotopic vasiant
thereof, or a pharmaceatically acceptable salt, solvate, hydrate, or prodrug thereof is
administered o an amount of about 900 myg once daily for a period of up to at least about 14
days. It certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, or g
pharmaceutically acceptable salt) solvate, hydrate, or prodrug thereof is administered in an
amount of gbout 1000 mg once daily for a period of up to af feast about 14 days.
i0234} In certain embodiments, the compound of Formula (I}, or an isotopic varant thereof, or a
pharmaceuticaily acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about § mg twice daily for a period of up to at least about 14 davs. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 10 mg
twice daily for a peried of up to at least about 14 davs. In certain embodiments, the compound of
Formula (1}, or an isotopic vanant thereof, or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered in an amount of about 15 mg twice daily for a period
of up to at least about 14 days. In certain embodiments, the compound of Formuda (1), or an
isotopic variant thereof, or & pharmaceutically acceptable sait, solvate, hydrate, or prodrug
thereof is administered in an amount of about 20 mg twice daily for a period of up to at least
about 14 days. In certain embodiments, the compound of Formula (1), or an isotopic vasiant
thereof, or a pharmaceutically acceprable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 25 mg twice daily for a period of up to at least about 14 days.
In certain embodiments, the compound of Formula (1), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered inan
amount of about 50 myg twice daily for a period of up to at least about 14 days. In certain
embodiments, the compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 100
mg twice daily for a period of up to at least about 14 davs In certain embodiments, the
compound of Formuia (I}, or an isotopic variant thereof, or a pharmaceutically acceptable salg,
solvate, hydrate, or prodrug thereof 1s administered in an amount of about 150 mg twice daily
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for a period of up to at least about 14 days. In certain embodiments, the compound of Formula
(1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodmug thereof is administered in an amount of about 200 mg twice daily for a period of up to at
least about 14 days. In certain embodiments, the compound of Formuls (1), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 210 mg twice daily for a period of up to at feast about 4
days. In cerfain embodiments, the compound of Formula (I), or an isotopic variant thereof’ or a
pharmaceutically acceptable salt, sobvate, hydrate, or prodrug thereof 1s administered in an
amount of about 220 mg twice daily for a period of up to at least about 14 days. In certain
embodimenis, the compound of Formula {I), or an isotopic variant thereofl) or a pharmaceutically
acceptable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 230
mg twice daily for a period of up to at least about 14 days In certain embodiments, the
compound of Formula {1}, or an 1sotopic variant thereot’ or a pharmaceuticallv acceptable salt,
solvate, hvdrate, or prodrug thereof is administered in an amount of sbout 240 mg twice daily
for a period of up to at least about 14 days. In certain embodiments, the compound of Formula
{1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodiug thereof is administered in an amount of about 230 mg twice daily for a period of up 1o at
feast about 14 days. In certain embodiments, the compound of Formula (13, or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereol' s
administered in an amount of about 260 mg twice datly for a period of up to at least about 14
days. In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, ora
pharmaceutically accepiable salt, solvate, hydrate, or prodrug thereotf is administered in an
amount of about 270 myg twice daily for a period of up to at feast about 14 days. In certain
embodimenis, the compound of Formula {1}, or an isotopic variant thereol, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof s administered in an amount of about 140
mg twice daily for a peried of up to at least about 14 days. In certain embodiments, the
compound of Formuia (I}, or an isotopic variant thereof’, or g pharmaceutically acceptable salg,
solvate, hvdrate, or prodrug thereof is administered in an amount of about 290 mg twice daily
for a period of up to at least about 14 davs. In certain embodiments, the compound of Formula
(1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 300 mg twice daily for a period of up to at
least about 14 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof: or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 310 mg twice daily for a period of up to at least about i4
days. In certain embodiments, the compound of Formula (1), or an isotopic variant thereof, or a
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pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 320 mg twice daily for a peried of up to at least about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
scceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 330
mg twice daily for a period of up to at least about 14 days. In certain embodiments, the
compound of Formuia (1), or an isotopic variant thereof] or a pharmaceuticallyv acceptable salt)
solvate, hydrate, or prodmg thereof is administered tn an amount of about 340 mg twice daily
for a period of up to at least about 14 days. In certain embodiments, the compound of Formula
(I}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
produg thereof is administered in an amount of about 330 mg twice daily for a period of up to at
feast about 14 days. In certain embodiments, the compounid of Forrula (1), or an isotopic variant
thereof: or a pharmaceutically acceptable salt, solvate, hydrate, or prodiug thereof is
administered in an amount of about 360 mg twice daily for a period of up to at least about 14
davs. In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, ora
pharmaceuticaily acceptable salt, solvate, hydrate, or prodnigz thereof is administerad in an
amount of about 370 mg twice daily for a period of up to at least about 14 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 380
mg twice dailv for a period of up to at least about 14 days In certain embodiments, the
compound of Fornwla (1), or an 1sotopic variant thereot’ or a pharmaceutically acceptable salt,
selvate, hvdrate, or prodrug thereof is administered in an amount of about 390 me twice daily
for a period of up to at least about 14 days. In certain embodiments, the compound of Formula
{13, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
produg thereof 1s administered in an amount of about 400 me twice daily for a period of up o at
least about 14 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof, or a pharmaceutically acceprable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 450 mg twice daily for a period of up to at least about 14
days. In certain embodiments, the compound of Formuia (I}, or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered inan
amount of about 300 mg twice daily for a period of up to at ieast about 14 davs. In certain
embodiments, the compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 600
mg twice daily for a period of up to at least about 14 davs In certain embodiments, the
compound of Formuia (I}, or an isotopic variant thereof, or a pharmaceutically acceptable salg,
solvate, hydrate, or prodrug thereof is administered in an amount of about 700 mg twice daily
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for a period of up to at least about 14 days. In certain embodiments, the compound of Formula
(1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 300 mg twice daily for a period of up to at
least about 14 days. In certain embodiments, the compound of Formuls (1), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 900 mg twice daily for a period of up to at feast about 4
days. In cerfain embodiments, the compound of Formula (I), or an isotopic variant thereof’ or a
pharmaceutically acceptable salt, sobvate, hydrate, or prodrug thereof is administered in an
amount of about 1000 mg twice daily for a period of up (o at least about 14 days.
10238 In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, or g
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 5 mg once daily for a period of up to at least about 28 davs. In certain
embodiments, the compound of Formula {I), or an isotopic varnant thereofl, or a pharmaceutically
acceptable salt, sofvate, hydrate, or prodrug thereof is administered in an amount of about 10 mg
once daily for a periad of up to at feast about 28 days. In certain embodiments, the compound of
Formula (1), or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered in an amount of about 15 me once daily for a period
of up to at least about 28 days. In certain embodiments, the compound of Formula (1), or an
tsotlopic variant thereof, or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug
thereof is administered in an amount of about 20 mg once daily for a period of up to at teast
about 28 davs. In certain embodiments, the compound of Formula (I), or an isotopic variant
thereof, or a pharmaceatically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 25 mg once daily for a period of up to at feast about 28 davys,
In certain embodiments, the compound of Formula (1}, or an isotopic variant thereof’ or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered 1nt an
amount of sbout 50 mg once daily for ¢ period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 100
mg once daily for g period of up to at least about 28 days. In certain embodiments, the
compound of Formuia (1), or an isotopic variant thereof] or a pharmaceutically acceptable salt,
solvate, hydrate, or prodrug thereot is administered in an amount of about 150 mg once daily for
a period of up to at teast about 28 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof) or a pharmaceuticallv acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 200 my once daily for a period of up to at least
about 28 days. In certain embodiments, the compound of Formula (I}, or an isotopic variant
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thereof. or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 210 myg once daily for a period of up to at least about 28
days, In certain embodiments, the compound of Formula (), or an isotopic vanant thereof, ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 220 myg once daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic variant thereof, or a pharmaceutically
acceptable sslt, solvate, hydrate, or prodrug thereof 1 administered fn an amount of about 230
mg once daily for a period of up to at least about 28 days. In certain embodiments, the
compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically acceptable saly,
solvate, hvdrate, or prodrug thereol'1s administered in gn amount of about 240 myg once datly for
a period of up to at feast about 28 days. In certain embodiments, the compound of Formula (1,
or an isotopic variant thereof) or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug
thereof is administered in an amount of about 250 mg once daily for a period of up to at least
about 28 davs. In certain embodiments, the compound of Formuia (I}, or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof'is
administered in an amount of about 260 mg once daily for a period of up to at least about 28
days. In certain embodiments, the compound of Formula (B), or an isotopic variant thereof, or 2
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 270 mg once daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 230
mig once daily for a period of up to at least about 28 days. In certain embodiments, the
compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereot is administered in an amount of about 290 mg once daily for
a period of up to at teast about 28 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof, or a pharmaceuticallv acceptable salt, solvate, hvdrate, or prodrug
thereot is administered in an amount of about 300 my once daily for a period of up to at least
about 28 days. In certain embodiments, the compound of Formuia (I}, or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 310 mg once daily for a period of up to at least about 28
days. In cerfain embodiments, the compound of Formula (1), or an isotopic variant thereof) or a
pharmaceutically acceptable salt, solvate, bydrate, or prodrug thereof is administered in an
amount of about 320 mg once daily for a period of up to at feast about 2% days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereol, or a pharmaceutically
acceptable salt, sofvate, hydrate, or prodrug thereof is administered in an amount of about 330
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mg once daily for a pericd of up to at least about 28 days. In certain embodiments, the
compound of Formuta (I}, or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereof 1s administered in an amount of about 340 myg once daily for
g pertod of up to at feast about 28 days, In certaln embodiments, the compound of Formuls (1),
or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 350 mg once daily for a period of up to at least
about 28 days. In certain embodiments, the compound of Formula (T), or an isotopic vasiant
thereot; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof 1s
administered 1n an amount of about 360 mg once daily for a period of up to at least about 28
days. In certain embodiments, the compound of Formula (1), or an isotopic variant thereof, or g
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 370 myg once daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula {I), or an isotopic varnant thereofl, or a pharmaceutically
acceptable salt, sofvate, hydrate, or prodrug thereof is administered in an amount of about 380
mg once daily for a period of up to at least about 28 davs. In certain embodiments, the
compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically acceptable saly,
solvate, hivdrate, or prodrug thereof is administered in an amount of about 390 mg once daily for
a period of up to at feast about 28 days. In certain embodiments, the compound of Formula (1},
or an isotopic vanant thereol) or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is adminstered 1o an amound of about 400 mg once daily for a period of up to at least
about 28 davs. In certain embodiments, the compound of Formula (I}, or an isotopic variant
thereof, or a pharmaceatically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 450 mg once daily for a period of up to at least about 28
days. In certain embodiments, the compound of Formuia (J), or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered 1nt an
amount of sbout 500 mg once daily for a pertod of up to at feast about 28 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 600
mg once daily for g period of up to at least about 28 days. In certain embodiments, the
compound of Formuia (1), or an isotopic variant thereof] or a pharmaceutically acceptable salt,
solvate, hydrate, or prodrug thereot is administered in an amount of about 700 mg once daily for
a period of up to at teast about 28 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof) or a pharmaceuticallv acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 300 my once daily for a period of up to at least
about 28 days. In certain embodiments, the compound of Formula (I}, or an isotopic variant

79

2352



WO 2018/ 210266 POT/USION/G29486
thereof. or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof'is
administered in an amount of about 900 mg once daily for a period of up to at least about 28
days, In certain embodiments, the compound of Formula (), or an isotopic vanant thereof, ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 1000 myg once daily for a period of up to at least about 28 days.

[6236] In certain embodiments, the compound of Formula (T}, or an isotopic variant thereof; or a
pharmaceutically accepiable salt, sobvate, hydrate, or prodrug thereof is administered 1n an
amount of about 5 mg twice daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an 1sotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 10 mg
twice daily for a period of up to at feast about 28 days. In certain embodiments, the compound
of Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptabie salt, solvate,
hvdrate, or prodrug thereof 18 administered 1o an amount of about 15 my twice daily for a penod
of up to at feast about 28 days. In certain embodiments, the compound of Formula {I). or an
isotopic variant thereot, or a pharmaceutically acceptable salt, sofvate, hydrate, or prodmug
thereof is administered in an amount of about 20 mg twice daily for a period of up to at least
about 28 days. In certain embodiments, the compound of Formula (1}, or an isotopic variant
thereof] or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 25 mg twice daily for a period of up to at least about 23 days.
In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, or a
pharmaceuntically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 56 mg twice daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptabie salt, solvate, hyvdrate, or prodiug thereof is administered in an amount of about 100
mg twice daily for a period of up to at least about 28 days. In cerfain embodiments, the
compound of Formula (I}, or an 1sotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hydrate, or prodrug thereof is administered in an amount of about 130 mg twice daily
for a period of up to at least about 28 days. In certain embodiments, the compound of Formula
(1), or anisotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 200 mg twice daily for a periad of up to at
least about 28 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 210 mg twice daily for a period of up to at least about 28
days. In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
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amount of about 220 mg twice daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
acceptable sait, solvate, hydrate, or prodnig thereof is administered in an amount of about 230
mg twice daily for a period of up to ar least about 28 days. In certain embodiments, the
compound of Formuia (1), or an isotopic variant thereof] or a pharmaceutically accepiable sal,
solvate, hydrate, or prodrug thereof is administered in an amount of about 240 mg twice daily
for a period of up to at least about 28 days. In certain embaodiments, the compound of Formula
{1}, or an isotopic variant thereof: or a pharmaceutically accepiable salt, solvate, hvdrate, or
prodmug thereof is administered in an amount of about 250 mg twice daily for a period of up 1o at
least about 28 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 260 mg twice daily for a period of up to at feast about 28
days. In cerfain embodiments, the compound of Formula (1), or an isotopic variant thereof’ or a
pharmaceutically acceptable salt, sofvate, hydrate, or prodrug thereof is admimstered in an
amount of about 278 mg twice daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (T}, or an isotopic variant thereof, or a pharmaceutically
accepiable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 280
mg twice daily for a period of up to at least about 28 days. In certain embodiments, the
compound of Formula (1), or an 1sotopic variant thereot’ or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereof is adnunistered in an amount of sbout 290 wg twice daily
for a period of up to at least about 28 days. In certain embodiments, the compound of Formula
{1}, or an isotopic variant thereof, or & pharmaceutically acceptable saly, solvate, hydrate, or
prodrug thereof is administered in an amount of about 300 mg twice daily for a period of up to at
feast about 28 days. In certain embodiments, the compound of Formule (13, or an isotopic vanant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereot s
administered in an amount of about 310 mg twice datly for a period of up to at least about 28
days. In certain embodiments, the compound of Formula (1), or an isotopic variant thereof’ ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 320 mg twice daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof’ or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 330
mg twice daily for a period of up to at least about 28 days. In certain embodiments, the
compound of Fornuila {1}, or an isotopic variant thereof’ or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereo{ is administered in an amount of about 340 mg twice daily
for a period of up to at least about 28 days. In certain embodiments, the compound of Fornula
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{1}, or an isotopic variant thereof: or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 350 my twice daily for a period of up to at
least about 28 days, In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof] or a pharmaceutically accepable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 360 mg twice daily for a period of up to at least about 28
days. In cerfain embodiments, the compound of Formula (), or an isotopic variant thereof’ or a
pharmaceutically accepiable salt, sobvate, hydrate, or prodrug thereof is administered 1n an
amount of about 370 mg twice daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an 1sotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 380
mg twice daily for a period of up to at least about 28 daye. In certain embodiments, the
compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt)
solvate, hydrate, or prodrug thereof is administered in an amount of about 390 mg twice daily
for a period of up to at least about 28 davs. In certain embodiments, the compound of Formula
{1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodmug thereof is administered in an amount of about 400 mg twice daily for a period of up 1o at
feast about 22 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof] or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 450 mg twice daily for a period of up to at least about 28
davs. In ceriain embodiments, the compound of Formuia (), or an isotopic variant thereof: or a
pharmaceuntically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 560 mg twice daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptabie salt, solvate, hyvdrate, or prodrug thereof is administered in an amount of about 600
mg twice daily for a period of up to at least about 28 days. In cerfain embodiments, the
compound of Formula (I}, or an 1sotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hydrate, or prodrug thereof is administered in an amount of about 700 mg twice daily
for a period of up to at least about 28 days. In certain embodiments, the compound of Formula
(1), or anisotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 800 mg twice daily for a periad of up to at
least about 28 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 900 mg twice daily for a period of up to at least about 28

days. In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, ora
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pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 1600 myg twice daily for a period of up fo at least about 28 days.

{6237 In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, or g
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 255 myg once daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (I), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof i administered fn an amount of about 10 mg
once daily for a period of up 1o at least about 42 days. In certain embodiments, the compound of
Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate,
hvdrate, or prodrug thereof is administered in an amount of about 15 mg once daily for a perod
of up to at least about 42 days. In certain embodiments, the compound of Formula (1), or an
isotopic variant thereof) or a pharmaceutically acceptable salt, solvate, hydrate, or prodiug
thereof is administered in an amount of about 20 mg once daily for a periad of up to at least
about 42 davs. In certain embodiments, the compound of Formula (£}, or an isclopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof'is
administered in an amount of about 25 mg once daily for a period of up to at least about 42 days,
In certain embodiments, the compound of Formula (1}, or an isotapic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 50 mg once daily for 2 period of up to at least about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 100
mig once daily for a period of up to at least about 42 days. In certain embodiments, the
compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereot is administered in an amount of about 150 mg once daily for
a period of up to at teast about 42 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof, or a pharmaceuticallv acceptable salt, solvate, hvdrate, or prodrug
thereot is administered in an amount of about 200 my once daily for a period of up to at least
about 42 days. In certain embodiments, the compound of Formuia (I}, or an isotopic variant
thereof, or a pharmaceuntically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 210 mg once daily for a period of up to at least about 42
days. In cerfain embodiments, the compound of Formula (1), or an isotopic variant thereof) or a
pharmaceutically acceptable salt, solvate, bydrate, or prodrug thereof is administered in an
amount of about 220 mg once daily for a period of up to at feast about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereol, or a pharmaceutically
acceptable salt, sofvate, hydrate, or prodrug thereof is administered in an amount of about 230
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mg once daily for a pericd of up to at least about 42 days. In certain embodiments, the
compound of Formuta (I}, or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereof 1s administered in an amount of sbout 240 myg once daily for
g pertod of up to at least about 42 days, In certaln embodiments, the compound of Formuls (1),
or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 250 mg once daily for a period of up to at least
about 42 days. In certain embodiments, the compound of Formula (T), or an isotopic vasiant
thereot; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof 1s
administered 1n an amount of about 260 mg once daily for a period of up to at least about 42
days. In certain embodiments, the compound of Formula (1), or an isotopic variant thereof, or g
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 270 myg once daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula {I), or an isotopic varnant thereofl, or a pharmaceutically
acceptable salt, sofvate, hydrate, or prodrug thereof is administered in an amount of about 420
mg once daily for a period of up to at least about 42 davs. In certain embodiments, the
compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically acceptable saly,
solvate, hivdrate, or prodrug thereof is administered in an amount of about 290 mg once daily for
a period of up to at feast about 42 days. In certain embodiments, the compound of Formula (1,
or an isotopic vanant thereol) or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is adminstered 1o an amound of about 300 myg once daily for a period of up to at least
about 42 davs. In certain embodiments, the compound of Formula (I}, or an isotopic variant
thereof, or a pharmaceatically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 310 mg once daily for a period of up to at least about 42
days. In certain embodiments, the compound of Formuia (J), or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered 1nt an
amount of gbout 320 mg once daily for a pertod of up to at feast about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 330
mg once daily for g period of up to at least about 42 days. In certain embodiments, the
compound of Formuia (1), or an isotopic variant thereof] or a pharmaceutically acceptable salt,
solvate, hydrate, or prodrug thereot is administered in an amount of about 340 mg once daily for
a period of up to at teast about 42 days. o certain embodiments, the compound of Formula (1),
or an isotopic variant thereof) or a pharmaceuticallv acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 350 my once daily for a period of up to at least
about 42 days. In certain embodiments, the compound of Formula (I}, or an isotopic variant
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thereof. or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof'is
administered in an amount of about 360 myg once daily for a period of up to at least about 42
days, In certain embodiments, the compound of Formula (), or an isotopic vanant thereof, ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 370 myg once daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (I), or an isotopic variant thereof, or a pharmaceutically
acceptable sslt, solvate, hydrate, or prodrug thereof 1 administered fn an amount of about 380
mg once daily for a period of up to at least about 42 days. In certain embodiments, the
compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically acceptable saly,
solvate, hvdrate, or prodrug thereol'1s administered in gn amount of about 390 myg once datly for
a period of up to at feast about 42 days. In certain embodiments, the compound of Formula (1,
or an isotopic variant thereof) or a pharmaceutically acceptable salt, solvate, hvdrate, or prodrug
thereof is administered in an amount of about 400 mg once daily for a period of up to at least
about 42 davs. In certain embodiments, the compound of Formuia (I}, or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof'is
administered in an amount of about 450 mg once daily for a period of up to at least about 42
days. In certain embodiments, the compound of Formula (B), or an isotopic variant thereof, or 2
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 500 mg once daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 600
mig once daily for a period of up to at least about 42 days. In certain embodiments, the
compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereot is administered in an amount of about 700 mg once daily for
a period of up to at teast about 42 days. In certain embodiments, the compound of Formula (1),
or an isotopic variant thereof, or a pharmaceuticallv acceptable salt, solvate, hvdrate, or prodrug
thereot is administered in an amount of about 800 my once daily for a period of up to at least
about 42 days. In certain embodiments, the compound of Formuia (I}, or an isotopic variant
thereof, or a pharmaceuntically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about $00 mg once daily for a period of up to at least about 42
days. In cerfain embodiments, the compound of Formula (1), or an isotopic variant thereof) or a
pharmaceutically acceptable salt, solvate, bydrate, or prodrug thereof is administered in an
amount of asbout 1600 mg once daily for a period of up to at least about 42 days.

{0238} In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
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amount of about 5 mg twice daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
acceptable sait, solvate, hydrate, or prodnug thereof is administered in an amount of about 10 mg
twice daily for a period of up 1o at least sbout 42 davs. In certain embodiments, the compound
of Formula {1}, or an isotopic variant thereof, or a pharmaceutically accepiabie sait, solvate,
hydrate, or prodrug thereof is administered in an amount of about 15 mg twice daily for a period
of'up to at least about 42 days. Tn certain erobodiments, the compound of Formula (I), or an
isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 20 mg twice daily for a period of up to at least
about 42 davs. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of ahout 25 myg twice daily for a period of up to at least about 42 days.
in certain embodiments, the compound of Formula (1), or an isofopic vanant thereof, or a
pharmaceutically acceptable salt, sofvate, hydrate, or prodrug thereof is admimstered in an
amount of about 30 mg twice daily for a period of up to at {east about 42 days. In certain
embodiments, the compound of Formula (T}, or an isotopic variant thereof, or a pharmaceutically
accepiable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 100
mg twice daily for a period of up to at least about 42 days. In certain embodiments, the
compound of Formula (1), or an 1sotopic variant thereot’ or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereof is adnuinistered in an amount of sbout 150 wg twice daily
for a pericd of up to at least about 42 days. In certain embodiments, the compound of Formula
{1}, or an isotopic variant thereof, or & pharmaceutically acceptable saly, solvate, hydrate, or
prodrug thereof is administered in an amount of about 200 mg twice daily for a period of up to at
feast about 42 days. In certain embodiments, the compound of Formule (13, or an isotopic vanant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereot s
administered in an amount of about 210 mg twice datly for a period of up to at least about 42
days. In certain embodiments, the compound of Formula (1), or an isotopic variant thereof’ ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 220 mg twice daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof’ or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 230
mg twice daily for a period of up to at least about 42 days. In certain embodiments, the
compound of Fornuila {1}, or an isotopic variant thereof’ or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereo{ is administered in an amount of about 240 mg twice daily
for a period of up to at least about 42 days. In certain embodiments, the compound of Fornula
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{1}, or an isotopic variant thereof: or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 250 my twice daily for a period of up to at
least about 42 days, In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof] or a pharmaceutically accepable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 260 mg twice daily for a period of up 1o at feast about 42
days. In cerfain embodiments, the compound of Formula (), or an isotopic variant thereof’ or a
pharmaceutically accepiable salt, sobvate, hydrate, or prodrug thereof is administered 1n an
amount of about 270 mg twice daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (1), or an 1sotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is administered in an amount of about 420
mg twice daily for a period of up to at least about 42 daye. In certain embodiments, the
compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically acceptable salt)
solvate, hydrate, or prodrug thereof is administered in an amount of about 290 mg twice daily
for a period of up to at least about 42 davs. In certain embodiments, the compound of Formula
{1}, or an isotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodmug thereof is administered in an amount of about 300 mg twice daily for a period of up 1o at
feast about 42 days. In certain embodiments, the compound of Formula (1), or an isctopic variant
thereof] or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 310 me twice daily for a period of up to at least about 42
davs. In ceriain embodiments, the compound of Formuia (), or an isotopic variant thereof: or a
pharmaceuntically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 320 mg twice daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof, or a pharmaceutically
acceptable salt, solvate, hvdrate, or prodrug thereof is administered in an amount of about 330
mg twice daily for a period of up to at least about 42 days. In cerfain embodiments, the
compound of Formula (I}, or an 1sotopic variant thereof, or a pharmaceutically acceptable salt,
solvate, hydrate, or prodrug thereof is administered in an amount of about 340 mg twice daily
for a period of up to at feast about 42 days. In certain embodiments, the compound of Formula
(1), or anisotopic variant thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof is administered in an amount of about 330 mg twice daily for a periad of up to at
least about 42 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 360 mg twice daily for a period of up to at least about 42
days. In certain embodiments, the compound of Formula (I}, or an isotopic variant thereof, ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
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amount of about 370 mg twice daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (1), or an isotopic variant thereof; or a pharmaceutically
acceptable sait, solvate, hydrate, or prodnig thereof is administered in an amount of about 330
mg twice daily for a period of up to at least about 42 days. In certain embodiments, the
compound of Formuia (1), or an isotopic variant thereof] or a pharmaceutically accepiable sal,
solvate, hydrate, or prodrug thereof is administered in an amount of about 390 mg twice daily
for a period of up to at least about 42 days. In certain embaodiments, the compound of Formula
{1}, or an isotopic variant thereof: or a pharmaceutically accepiable salt, solvate, hvdrate, or
prodmug thereof is administered in an amount of about 400 mg twice daily for a period of up 1o at
least about 42 days. In certain embodiments, the compound of Formula (1), or an isotopic variant
thereof, or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is
administered in an amount of about 450 mg twice daily for 2 period of up to at feast about 42
days. In cerfain embodiments, the compound of Formula (1), or an isotopic variant thereof’ or a
pharmaceutically acceptable salt, sofvate, hydrate, or prodrug thereof is adminisiered in an
amount of about 360 mg twice daily for a period of up to at least about 42 days. In certain
embodiments, the compound of Formula (T}, or an isotopic variant thereof, or a pharmaceutically
accepiable sait, solvate, hydrate, or prodrug thereof is administered in an amount of about 600
mg twice daily for a period of up to at least about 42 days. In certain embodiments, the
compound of Formula (1), or an 1sotopic variant thereot’ or a pharmaceutically acceptable salt,
solvate, hvdrate, or prodrug thereof is adnuinistered in an amount of about 700 wg twice daily
for a period of up to at least about 42 days. In certain embodiments, the compound of Formula
{1}, or an isotopic variant thereof, or & pharmaceutically acceptable saly, solvate, hydrate, or
prodrug thereof is administered in an amount of about 800 mg twice daily for a period of up to at
feast about 42 days. In certain embodiments, the compound of Formule (13, or an isotopic vanant
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereot 1s
administered in an amount of about 900 mg twice datly for a period of up to at least about 42
days. In certain embodiments, the compound of Formula (1), or an isotopic variant thereof’ ora
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof is administered in an
amount of about 1000 my twice daily for a period of up to at least about 472 days.
j023%} In some embodiments, about S mg, about 10 mg. about 15 mg about 20 mg, sbout 25
mg, about 50 mg, about 75 mg, about 100 mg, about 150 myg, about 200 mg, about 250 mg,
about 300 mg, about 350 mg, or about 400 mg of the compound of Forrmula (I}, or an isotopic
variang thereof’ or a pharmaceutically accepiable salt, sofvate, hydrate, or prodrug thereof is
administered twice per day. In some embediments, about 3 mg, about 10 mg, about 15 mg,
about 20 mg, about 25 mg, about 50 mg, about 75 mg, about 100 mg, about 150 mg, about 200
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mg, about 300 my. about 400 mg, about 300 myg, about 600 myg, about 700 mg, or about 800 mg
of the compound of Formula (I}, or an isotopic variant thereof, or a pharmaceutically acceptable
salt, solvate, hivdrate, or prodrug thereof 1s administered at least once per day.
16248] fn certain embodiments, from about 3 mg to about 1000 mg of a compound of Formula
(1), or a pharmaceutically acceptable salt thereof] is administered to the subject. In certain
embodiments, from about 25 mg to about 1000 mg of a compound of Formula (T), or a
pharmaceutically accepiable salt thereof, 15 administered to the subject. In certain embodiments,
from about 5 mg to about 25 mg of a compound of Formula (1), or a pharmaceutically
acceptable salt thereof, is admimstered to the subject. In certain embodiments, from about 10
mg o about 400 mg of a compound of Formula (1), or a pharmaceutically acceptable salt thereof,
is administered to the subject. In certain embodiments, from about 100 myg to about 600 mg of a
compound of Formula (1), or a pharmaceutically acceptable salt thereof, is administered to the
subject.
i0241} In certain embodiments, the compound of Formula {1}, or a pharmacautically acceptable
salt thereof, is adminisiered orally.
{62421 In certain embodiments, the compound of Formula (I}, or a pharmaceutically acceptable
salt thereof, is formulated as a capsule or tablet.
i6243] In certain embodiments, from about 25 mg to about 1606 mg of a compound of Formula
{1}, or a pharmaceutically acceptable salt thereof] is adnunistered to the subject.
{4244} In certain embodiments, the compound of Formula (), or a pharmaceutically acceptabie
salt thereof, is administered at a dose of from about 5 mg/day to about 1000 mg/day is
administered to the subject. In certain embodiments, the compound of Formula (I}, or a
pharmaceutically acceptable salt thereof, is administered at a dose of from about 25 mg/day to
about 1000 mg/day is administered to the subject. In certain embodiments, the compound of
Formula (1), or a pharmaceuntically acceptable salt thereof, 15 admimstered at a dose of from
about 5 mg/day to about 25 mg/day is administered fo the subject In cerfain embodiments, the
compound of Fornuta (1}, or a pharmaceutically acceptable salt thereof, is administered at a
dose of from about 10 meg/day to about 400 me/day is administered to the subject In certain
embodiments, the compound of Formula (1), or a pharmaceutically acceptable salt thereof, is
administered at a dose of tront about 100 mg/day to about 600 mg/day.
{8245] In certain embodiments, the compound of Formula (1), or a pharmaceutically acceptable
salt thereof, 15 administered in the fed state. In certain embodiments, the compound of Formula
{1}, or a pharmaceutically acceptable salt thereof, is administered in the fasted statz. In certain
embodiments, the compound of Formula (1), or a pharmaceutically acceptable salt thereof, is
administered at least once per day.
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{0246} In certain embodiments, the compound of Formuia (I}, or a pharmaceutically acceptabie
salt thereof, 1s adminisiered at bedtime. In certain embodiments, the compound of Formula (1),
or g pharmaceuticaily acceptable salt thereof, is administered Iess than about 6 hours before
sleep. In certain embodiments, the compound of Formula (1), or a phanmaceutically acceptable
salt thereof] 15 administered less than about 3 hours before sleep. In certain embodiments, the
compound of Formula (1), or a pharmaceutically acceptable salt thereof, is administered less
than about 4 hours before sleep. In certain embodiments, the compound of Formula (I), ora
pharmaceutically accepiable salt thereof, 1s administered iess than about 3 hours before sleep. In
certain embodiments, the compound of Formula {I), or a pharmaceutically acceptable salt
thereof, i administered fess than about 2 hours before sleep. In certain embaodiments, the
compound of Formuia (1), or a pharmaceutically acceptable salt thereof, is administered fess
than about 1 hour before sleep. In certain embodiments, the compound of Formula {1}, ora
pharmaceutically accepiable salt thereof, is administered less than about 30 minutes before sleep.
{0247 In certain embodiments, the compound of Formuia (I}, or a pharmacautically acceptabie
salt thereof, is adminisiered in the evening. In certain embodiments, the compound of Formula
{1}, or a pharmaceutically acceptable salt thereof, is administered at about 10 pm at night.

{6248} In another aspect is provided a method of treating or preventing testicular adrenal rest
tumors { TART) or ovarian adrenal rest tumors (OART), comprising administering to a subject in
need thereof a pharmaceutical compaosition, comprising a compound of siructural Formula (1)
and a pharmaceutically acceptable excipienicomprising with a comapound as described herein,
including embodiments, or the structural Formulae (1) and a pharmaceutically acceptable
excipient.
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N7 R _or a pharmaceutically acceptabie salt thereof R', %, R, and R” are as
described herein, including embodiments.
{0249} In certain embodiments, the pharmaceutical composttion comprises from about 25 mgto
about 1000 mg of a compound of Formmula (1), or a pharmaceuiicaily acceptable salt thereof. In
certain embodiments, the pharmaceutical composition comprises from about 25 mg 1o about
1000 mg of'a compound of Formula (1}, or a pharmaceutically acceptable sait thereof. In certain

embodiments, the pharmaceutical composition comprises from about S g to about 25 mg of a

compound of Formula (I}, or a pharmaceutically acceptable salt thereof. In certain embodiments,
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the pharmaceutical composition comprises from about 10 mg to about 400 mg of a compound of
Formula (1), or a pharmaceutically acceptable salt thereof. In certain embodiments, the
pharmaceutical composition comprises from about 100 mg to about 600 mg of a compound of
Formula (1), or a pharmaceutically acceptable salt thereof
{8258} In certain embodiments, the pharmaceutical composition comprises about 25 meg, about
50 g, about 100 mg, about 150 myg, sbout 200 myg, about 205 mg, about 210 mg, about 215 mg,
about 220 myg, about 225 mg, sbout 230 mg, about 235 mg, about 240 mg, sbout 245 mg, about
250 mg, about 255 mg, about 260 my, about 265 mg, about 270 mg, about 273 myg, about 280
mg, about 285 mg, about 290 mg, about 295 mg, about 300 mg, about 305 mg, sbout 310 mg,
about 315 mg, about 320 mg, about 325 myg, about 330 mg, about 333 mg, about 340 myg, about
345 my, about 350 myg, sbout 355 g, about 360 mg, about 365 mg, about 370 mg, about 375
mg, about 380 myg, about 385 mg about 390 mg, about 395 mg, about 400 mg about 560 mg, or
ahout 600 mg of a compound of Formula (1), or a pharmaceutically acceptable salt thereof
i0251} In certain embodiments, the pharmaceutical composition is administered orafly.
{0252} In certain embodiments, the pharmaceutical composition is formufated as a capsuie or
tablet. In certain embodiments, the capsule or tablet comprises about 5 mg, about 10 mg, about
15 mg, about 20 mg, about 25 mg, about 50 mg, about 100 mg, about 130 mg, about 200 mg,
about 285 mg, about 210 mg, about 215 mg, about 220 mg, about 225 mg, about 230 mg, about
235 mg about 240 mg, about 245 mg, about 250 mg, sbout 255 mg, about 260 mg, about 265
mg, about 270 mg. about 275 mg about 280 myg, about 285 mg, about 290 mg, about 295 mg,
about 300 mg, about 305 mg, about 310 me, about 315 mg, about 320 mg, about 325 mg, about
33G mg, about 335 mg, sbout 340 myg, about 345 mg, about 350 mg, about 355 myg, about 360
mg, about 365 mg, about 370 mg, about 375 mg, about 380 mg, about 385 mg, about 390 mg,
about 395 mg, or about 400 mg of a compound of Formuia (), or a pharmaceutically acceptable
salt thereof. In certain embodiments, the capsule or tablet comprises about 50 mg of a compound
of Formula (1), or a pharmaceutically acceptable salt thereof In cerfain embodiments, the
capsule or tablet comprises about 200 mg of & compound of Formula {13, or 2 pharmaceuticaily
acceptable sait thereof.
J0253} In certain embodiments, the pharmaceutical composition is administered at a dose of
from about 5 mg to about 1000 mg of  compound of Formula (1}, or a pharmaceutically
acceptable salt thereof. is administerad to the subject. In certain embodiments, the
pharmaceutical composition is administered at a dose of from about 25 mg to about 1000 mg of
& compound of Formula (I}, or a pharmaceuticailv accepiable salt thereof. is administered to the
subject. In certain embodiments, the pharmaceutical composition is administered at a dose of

from about 5 mg to about 25 mg of a compound of Formula (1), or a pharmaceutically
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acceptabie sait thereof] is administered to the subject. In certain embodiments, the
pharmacentical composition is administered at a dose of from about 10 mg to about 400 mg of a
compound of Formula (I}, or a pharmaceutically acceptable salt thereof, is administered to the
subject.

{8254} In certain embodiments, the pharmaceutical composition is administered at a dose of
from about 5§ mg/day to about 1000 mg/day is administered to the subject. In certain
embodiments, the pharmaceutical composition is administered st a dose of from about 25
mg/day to about 1000 mg/day is administered to the subject. In certain embodiments, the
pharmaceutical composition is administered at a dose of from about 5 mg/day to about 25
mg/day is administered to the subject. In certain embodiments, the pharmaceutical composition
is administered at a dose of from about 10 mg/day to about 400 mg/day is administeraed to the
subject. In certain embodiments, the pharmaceutical composition is administered at a dose of
from about 100 mg/day to about 600 mg/day.

i0235} In certain embodiments, the pharmaceutical composition is administered in the fed state.
In certain embodiments, the pharmaceutical composition is administered in the fasted staie. In
certain embodiments, the pharmaceutical composition is administered at least once per day.
{6256§ In certain embodiments, the pharmaceutical composition is administered at bedtime. In
certain embodiments, the pharmaceutical composition is administered less than about ¢ hours
before sleep. In certain embodiments, the pharmaceutical composition is administered less than
about 5 bours before sleep. Tn certain embodiments, the pharmaceutical composition is
adminigtered fess than about 4 hours before sleep. In certain embodiments, the pharmaceutical
composition is administered less than about 3 hours before sleep. In certain embodiments, the
pharmaceutical compesition i administered less than about 2 hours before sleep. In certain
embodimenis, the pharmaceutical composition is adninistered less than about 1 hour before
sleep. In certain embodiments, the pharmaceutical composition is administered less than about
30 minutes hefore sleep.

{0287) In certain embodiments, the pharmaceutical composition is administered in the evening.
In certain embodiments, the pharmaceutical composition is administered at about 10 pm at night.
JO25B] Ta cortain embodiments, the subject has congenital adrenal hyperplasia (CAH)

i259} In certain embodiments, the size and/or number of the tumors is decreased or reduced. In
certain embodiments, the size of the tumors is decreased or reduced. In certain embodiments, the
size of the tumors is decreased or reduced,

{0268} In certain ambodiments of the methods disclosad herein, the method further comprisas

administering to the subject an additional chemuotherapeutic agent.
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{0261} In certain embodiments, the the additional chemotherapeutic agent is a glucocorticoid, a
mineralocorticoid, an ACAT inhibitor, or an anti-androgen, In certain embodiments, the
ghicocorticoid is beclomethasone, betamethasone, budesonide, cortisone, dexamethasone,
hydrocortisone, methylprednisclone, prednisolone, prednisone, or triamecinolone. In certain
embodiments, the mineralocorticoid is fludrocortisone. In certain embodiments, the additional
chemotherapeutic agent is another CRF| antagonist. In certain embodiments, the CRF,

antagonist is:
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G~ or a pharmaceutically acceptable salt thereof.
{0262} In certain embodiments of the methods disclosed herein, the method further comprises an
additional weatment selected from surgical resection of the tumors and radiation therapy, or a
combination thereof. In certain embodiments, the additional therapy 1s surgical resection and the
surgical resection is prior to, after, and/or concurrent with administration of the compound of

struetural Formuala (1), or a pharmaceutically acceptable salt thereof or the pharmaceutical

camposition, of any combination thereof In certain embodiments, the surgical resection is prior
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to administration of the compound of structural Formula (1), or a pharmaceutically acceptable
salt thereof or the pharmaceutical composition. In certain embodiments, the surgical resection is
after administration of the compound of structural Formula (1), or a pharmaceutically acceptable
salt thereof or the pharmaceutical composition, In certain embodiments, the surgical resection is
concurrent with administration of the compound of structural Formula (I}, or 2 pharmaceutically
acceptable salt thereof or the pharmaceutical composition
{08263} In certain embodiments, the additional treatment is radiation therapy and the radiation
therapy is prior to, after, and/or concurrent with administration of the compound of structural
Formula (1), or a pharmaceutically acceptable salt thereof or the pharmaceutical composition, or
any combination thereof. In certain embodiments, the radiation therapy is prior to adminisiration
of the CRF | antagonist of structural Formula (I}, or a pharmaceutically acceptable salt thereof or
the pharmacevtical composition. In certain embodiments, the radiation therapy is afte
administration of the compound of structural Formula (1), or a pharmaceutically acceptable salt
thereof or the pharmaceutical composition. In certain embodiments, the radiation therapy is
concurrent with administration of the compound of structural Formula (I}, or a pharmaceutically
acceptable galt thereof or the pharmaceutical composition,
{6264} In one embodiment, the pharmaceutical compositions are provided in a dosage form for
oral administration, which comprise a compound provided herein, and one or more
pharmaceutically acceptable excipients or carriers. The pharmaceutical compositions provided
herein that are formulated for oral administration may be in tablet, capsuie, powder, or liquid
form. In some embodiments, a tablet comprises a solid carrier or an adjuvant. Liquid
pharmaceuntical compositions generally comprise a Hauid carrier such as water, petroleumn,
animal or vegetable oils, mineral oil, or syothetic oil. Physiological saline selution, dextrose or
other saccharide solution, or glveols such as ethylene glvcol, propyvlene glveol, or polyvethyiens
glycol may be included. In some embodiments, a capsule comprises a solid carsier such as
gelatin,
{0265] In another embodiment, the pharmaceutical compositions are provided in a dosage form
for parenteral administration, which comprise a compound provided herein, and one or more
pharmaceutically acceptable excipients or carriers. Where pharmaceutical compositions may be
formulated for intravenous, cutaneous or subcutanecus injection, the active ingredient will be in
the form of a parenterally acceptable aqueous solution, which is pyrogen-free and has a suitable
pH, isotonicity, and stability. Those of relevant skill in the art are well able to prepare suitable
solutions using, for example, isotonic vehicles, such as Scdium Chioride injection, Ringer’'s
injection, or Lactated Ringer’s injection. In some embodiments, preservatives, stabilisers,
buffers, antioxidants, and/or other additives are included as required.
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{0266} In vet another embodiment, the pharmaceutical compositions are provided in a dosage
form for topical administration, which comprise a compound provided herein, and one or more
pharmaceutically acceptable excipients or carriers.

16267} The pharmacentical compositions can also be formulated as modified release dosage
forms, incleding delayed-, extended-, profonged-, sustained-, pulsatile-, controlled-, accelerated-,
fast-, targeted-, and programmed-release, and gastric retention dosage forms. These dosage
forms can be prepared according 1o conventional methods and techniques known to those skilled
in the art {see, Remingion: The Science and Practice of Pharmacy, supra; Modified-Release
Drug Delivery Techinology, 2nd Edition, Rathbone ¢f ol Eds., Marcel Dekker, Inc.: New York,
MY, 2008)

j0268} The pharmaceutical compositions provided herein can be provided in a unit-dosage form
or multiple-dosage form. A unit-dosage form, as used herein, refers to physically diserete a unit
surtable for administration to a human and animal subject, and packaged individualiy as is
known in the art. Each unit-dose contains a predetermined quantity of an active ingredient{s)
sufficient to produce the desired therapeutic effect, in association with the reguired
pharmaceutical carriers or excipients. Examples of a unit-dosage form include an ampoule,
syringe, and individually packaged tablet and capsule. A unit-dosage form may be administered
in fractions or multiples thereof. A multiple-dosage form is a plurality of identical unit-dosage
forms packaged in a single container to be administered in segregated unit-dosage form.
Examples of a multiple-dosage form include a vial, botile of tablets or capsules, or bottle of
pints or gallons.

{8268} The pharmaceatical compositions provided herein can be administered at once, or
mubtiple times at intervals of time. It is understood that the precise dosage and duration of
treatment may vary with the age, weight, and condition of the patient being treated, and may he
determined empirically using known testing protocols or by extrapolation from # vivo or &
vitro test or diagnostic data. It is further understood that for any particular individual, specific
dosage regimens should be adjusted over time according to the individual need and the
professional judgment of the person administering or supervising the administration of the
formulations.

{0276} In certain embodiments, the pharmaceutical compositions provided herein further
comprise ong or more chemotherapeutic agents as defined herein,

A Oral Administration

{6271} The pharmaceutical compositions provided heresin for oral administration can be
provided in solid, semisolid, or liquid desage forms for oral administration. As used herein, oral
administration also includes buccal, lingual, and sublingual admimstration. Suitable oral dosage
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forms include, but are not limited to, tablets, fastmeits, chewable tablets, capsules, pills, strips,
troches, lozenges, pastilles, cachets, pellets, medicated chewing gum, bullk powders, effervescent
or non-effervescent powders or granules, oral mists, solutions, emulsions, suspensions, wafers,
sprinkies, elixirs, and syrups. In addition to the active ingrediem(s), the pharmaceutical
compositions can contain one or more pharmaceutically acceptable cartiers or excipients,
including, but not Himtted to, binders, filers, diluents, disintegrants, wetling agents, lubricants,
glidants, coloring agents, dye-migration inhibitors, sweetening agents, flavoring agents,
emulsifying agents, suspending and dispersing agents, preservatives, solvents, non-aquecus
hiquids, organic acids, and sources of carbon dioxide.

162721 Binders or granulators impart cohesiveness 1o a tablet to ensure the tablet remaining
intact after compression. Suitable binders or granulators include, but are not limited to, starches,
such as corn starch, potato starch, and pre-gelatinized starch (e g, STARCH 1500); gelatin;
sugars, such as sucrose, glucose, dextrose, molasses, and lactose; natural and synthetic gums,
such as acacia, alginic acid, alginates, extract of Irish moss, panwar gum, ghatti gum. mucilage
of isabgol husks, carboxymethylcellulose, methylcellulose, polyvinylpyrrolidone {PVP),
Veegum, larch arabogalactan, powderad tragacanth, and guar gum; cellufoses, such as ethyl
cellulose, celluiose acetate, carboymethyl celiuiose calcium, sodium carboxymethyl cellulose,
methvyi cellulose, hyvdroxyethyiceliulose (HEC), hvdroxypropyiceiiulose (HPC), hydroxypropyi
methyl celhislose (HPMCOY: microcrystalline celluloses, such as AVICEL-PH-101, AVICEL-PH-
103, AVICEL RC-381, AVICEL-FH-105 (FMC Corp., Marcus Hook, PAY, and mixtures thereof
Suitable fillers inclhude, but are not Himited to, tale, calcium carbonate, microcrystatiine cellolose,
powdered cellulose, dextrates, kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized
starch, and mixtures thereof. The amount of a binder or filler in the pharmaceutical compositions
provided herein varies upon the type of formulation, and is readilv discernible o those of
ordinary skill in the art. The binder or filler may be present from about 50 o about 99% by
weight in the pharmaceutical compositions provided herein.

{0273} Suitable diluents include, but are not limited 1o, dicalcium phosphate, calcium sulfate,
lactose, sorbitol, sucrose, inositol, celiulose, kaolin, mannitol, sodium chioride, dry starch, and
powdered sugar. Certain dituents, such as manunitol, lactose. sorbitol, sucrose, and inositol, when
present in sufficient quantity, can impart properties to some compressed tablets that permit
disintegration in the mouth by chewing. Such compressed tablets can be used as chewable
tablets. The amount of a dituent in the pharmaceutical compositions provided herein varies upon
the type of formulation, and is readily discernible to those of ordinary skill in the art.

{0274} Suitable disintegrants include, but are not Hinited to, agar; bentonite; celluloses, such as
methyiceliuiose and carboxymethylcellulose; wood products; natural sponge; cation~exchange
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resins; alginic acid; gums, such as guar gum and Yeegum HV; citrus pulp; cross-linked
celluloses, such as croscarmellose; cross-linked polvmers, such as crospovidone; cross-linked
starches; calcium carbonate; microcrystalline celtulose, such as sodium starch glycolate;
polacrilin potassium; starches, such as corn starch, potato starch, tapioca starch, and pre-
gelatinized starch; clays; aligns; and mixtures thereof The amount of a disintegrant in the
pharmaceutical compositions provided herein varies upon the type of formulation, and is readily
discernible 1o those of ordinary skill in the art. The amount of a disintegrant in the
pharmaceutical compositions provided herein varies upon the type of formulation, and is readily
discernible to those of ordinary skill i the art. The pharmaceutical composttions provided
herein may contain from about 0.5 to about 15% or from about 1 1o about 5% by weight of &
disintegrant.

{8275} Suitable lubricants include, but are not limited to, calcium stearate; magnesiom stearate;
mineral oil; bght mineral o1l; glveenn; sorbitol; manmtol; glveols, such as glycerol behenate and
polvethvlene glyeol (PEG); stearic acid; sodium lauryi sulfate; tale; hydrogenated vegetable oil,
inciuding peanut oil, cotionseed oil, sunflower oil, sesame oil, olive cil, corn oil, and soybean oil;
zing stearate; ethyl oleate, ethyl laureate; agar, starch; lycopodium, silica or silica gels, such az
AEBROSIL® 200 (W R, Grace Co, Baltimore, M) and CAB-Q-SIL® (Cabot Co. of Boston,
MA}); and mintures thereof. The pharmaceutical compositions provided herein may contain
about 0.1 to about 5% by weight of & lubricant.

{4276} Suitable glidants inciude, but are not limited 1o, colloidal siticon dioxide, CAB-O-S1L®
{Cabist Co. of Boston, MA), and asbestos-free talc. Suitable coloring agents include, but are nat
limited to, any of the approved, certified, water soluble FD&C dves, and water insoluble FD&C
dves suspended on alumina hydrate, and color lakes and mixiures thereof. A color lake 1g the
combination by adsorption of a water-soluble dve to a hvdrous oxide of a heavy metal, resulting
i an insoluble form of the dye. Suitable flavonng agents include, but are not himited to, natural
flavors extracted from plants, such as fruits, and svothetic blends of compounds which produce a
pleasant taste sensation, such as peppermint and methyl salicylate. Suitable sweetening agents
inciude, but are not limited to, sucrose, lactose, mannitol, syrups, glycerin, and artificial
sweeteners, such as saccharin and aspartame. Suitable emulaifying agents include, but are not
fimited to, gelatin, acacia. tragacanth, bentonite, and surfactants, such as polyoxyethylene
sorbitan monooleate (TWEEN® 20}, polyoxvethvlene sorbitan monooleate 80 (TWEEN® 80},
and tristhanolamine oleate, Suitable suspending and dispersing agents include, but are not
limited fo, sodium carboxymethylceliulose, pactin, tragacanth, Veegum, acacia. sodium
carbomethyicellulose, hydroxypropyl methvicellulose, and poiyvinyipyirolidone. Suitable
preservatives include, but are not limited to, glycerin, methy! and propyiparaben, benzoic add,
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sodium benzoate and alcohol. Suitable wetting agents include, but are not limited to, propylene
glyeol monostearate, sorbitan monooleate, diethylene glyeol monolaurate, and polyoxyethylene
lavryl ether. Suitable solvents include, but are not Himited to, glyecerin, sorbitol, ethyl alcohol,
and syrup. Suitable non-aqueous liquids utilized in emulsions include, but are not imited to,
mineral oil and cottcnseed oil. Suitable organic acids include, but are not Himited to, citric and
tartaric acid. Suitable sources of carbon dioxide include, but are not hmited to, sodium
bicarbonate and sodium carbonate.

{6277] 1t should be understood that many carriers and excipients may serve several functions,
even within the same formulation,

16278} The pharmaceutical compositions provided hevein for oral admintsiration can be
provided as compressed tablets, tablet triturates, chewable lozenges, rapidly dissolving tablets,
multiple compressed tablets, or enteric-coating tablets, sugar-coated, or film-coated tablets.
Enteric-coated tablets are compressed tablets coated with substances that resist the action of
stomach acid but dissolve or disintegrate in the intestine, thus protecting the active ingredients
from the acidic environment of the stomach. Enteric-coatings inchude, but are not limited to,
fatty acids, fats, phenyl salicviate, waxes, shellac, ammoniated shellac, and cellulose acetate
phthalates. Sugar-coated tablets are compressed tablets surrcunded by a sugar coating, which
may be beneficial in covering up objectionable tastes or odors and in protecting the tablets from
oxidation. Film-coated tablets are compressed tablets that are covered with a thin laver or film of
a water-soluble matertal. Fibm coatings include, but are not limited 1o, hydroxyethyicelluiose,
soedium carboxymethvicelhilose, polyethylene glveol 4000, and cellulose acetate phthalate Film
coating imparts the same general characteristics as sugar coating. Multiple compressed tablets
are compressed tablets made by more than one compression cycle, inchuding fayered tablets, and
press-coated or dry-coated tabiets.

{9279 The tablet dosage forms can be prepared from the active ingredient in powdered,
crystalline, or granular forms, alone or in combination with one or more carriers or exciptents
described herein, including binders, disintegrants, controlied-release polymers, tubricants,
difuents, and/or colorants. Fiavoring and sweetening agents are especiaily useful in the
formation of chewable tablets and lozenges.

{0286} The pharmaceutical compositions provided herein for oral administration can be
provided as soft or hard capsules, which can be made from gelatin, methyleellulose, starch, or
calcium aiginate. The hard gelatin capsule, also known as the dry-filled capsule (DFC), consists
of two secticns, one slipping over the other, thus completely enciosing the active ingredient. The
soft elastic capsule (SEC} is a soft, globular shell, such as a gelatin shell, which is plasticized by
the addition of glycerin, sorbitol, or a similar polyol. The soft gelatin shells may contain a
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preservative to prevent the growth of microorganisms. Suitable preservatives are those as
described herein, including methyl- and propyl-parabens, and sorbic acid. The liquid, semisolid,
and solid dosage forms provided herein may be encapsulated in a capsule. Suitable liquid and
semisolid dosage forms include solutions and suspensions in propylene carbonate, vegetable oils,
or triglycerides. Capsules containing such solutions can be prepared as described in U8, Pat.
Wos, 4,328,245, 4,400,239; and 4,410,545, The capsules may also be coated as known by those
of skill in the art in order 1o modify or sustain dissolution of the active ingredient
{6281} Coloring and flavoring agents can be used in ali of the above dosage forms.

182821 The pharmaceutical compositions provided herein for oral adminstration can be
formulated as inunediate or moditied release dosage forms, including delayed-, sustained,
pulsed-, controlied, targeted-, and programmed-release forms,

B Parenteral Admimistration

{0283} The pharmaceutical compositions provided herein can be administered parenterally by
injection, infusion, or implantation, for local or systemic administration. Parenteral
administration, as used heremn, include intravenous, intraarterial, intraperitoneal, intrathecal,
intraventricular, intraurethral, intrasternal, intracranial, intramuscular, intrasynovial, infravesical,
and subcutanecus administration.

{6284 The pharmaceutical compositions provided herein for parenteral administration can be
fornulated in any dosage forms that are suitable for parenteral administration, including
solutions, suspenstons, emulsions, micelles, liposomes, microspheres, nancsystems, and solid
forms suitable for solutions or suspensions in hquid prior to injection, Such dosage forms can be
prepared according fo conventional methods known to those skilled in the art of pharmacentical
science {see, Remingion: The Science and Practice of Pharmacy, supra).

{6285} The pharmaceutical compositions intended for parenteral administration can include one
or more pharmaceutically acceptable carners and excipients, including, but not limited to,
agueous vehicles, water-miscibie vebicles, non-aqueous vehicles, antimicrobial agents or
preservatives against the growth of microorganisms, stabilizers, solubility enhancers, isotonic
agents, buffering agents, antioxidants, local anesthetics, suspending and dispersing agents,
wetting or emulsifving agents, complexing agents, sequestering or chelating agents,
civoprotectants, lyoprotectants, thickening agents, pH adjusting agents, and inert gases.

{6286} Suitable aqueous vehicles include, but are not limited to, water, saline, phvsiciogical
saline or phosphate buffered saline (PBS), sodiwm chlonide injection, Ringers injection, isotonic
dexirose injection, sterile water injection, dextrose and lactaied Ringers injection. Suitable non-
agueous vehicles include, but are not Hnited to, fixed oils of vegetable origin, castor oil, com oil,

cottomseed o, olive oil, peanut oil, pepperotint ail, safflower otl, sesame oil, soybean oil,

Y

2372



WO 2018/ 210266 POT/USION/G29486
hydrogenated vegetable oils, hydrogenated soybean oil, and medium-chain triglyeerides of
coconut oil, and palm seed oil. Suitable water-miscible vehicles include, but are not limited to,
ethanol, §,3-butanediol, iquid polyethylene glyveol (e.g., polvethylene glveol 300 and
polvethylene glveol 400), propylene glveol, glyeerin, N-methy!-2-pyrrolidone, N N-
dimethylacetamide, and dimethv] sulfoxide,

{68287} Suitable antimicrobial agents or preservatives inciude, but are not himited to, phenols,
cresols, mercurials, benzyl aleohol, chlorobutanol, methyl and propyl p-hydroxybenzoates,
thimerosal, benzalkonium chioride (e.g., benzethonium chloride), methyvi-and propyl-parabens,
and sorbic acid. Suitable isotonic agents include, but are not limited to, sodium chioride,
glyeerin, and devtrose. Suitable buffering agents tnclude, but are vot limited to, phosphate and
citrate. Suitable antioxidants are those as described herein, inciuding bisulfite and sodium
metabisuifite. Suitable local anesthetics include, but are not limited to, procaine hydrochloride.
Surtable suspending and dispersing agents are those as described herein, including sodium
carboxymathvicelinose, hvdroxypropyl methvicelluiose, and polyvinvlpvrrolidone. Suitable
emulsifying agents are those described herein, including polvoxyethyviene sorbitan monolauraie,
polyoxvethvlene sorbitan monooleate 80, and triethanoiamine oleate. Suitable sequestering or
chelating agents include, but are not limited to EDTA. Suitable pH adjusting agents include, but
are not limited to, sodium hvdroxide, hydrochloric acid, citric acid, and lactic acid. Suitable
complexing agents include, but are not hmited to, cvclodexinns, including e-cyclodextrin, p-
cyclodextrin, hydroxypropyl-B-ovelodexinn, suifobutyiether-B-cyclodextrin, and sulfobutylether
T-B-cvelodextrin (CAPTISOL®, CyvDex, Lenexa, K8}

{8288] When the pharmaceutical compositions provided herein are formulated for multiple
dosage administration, the multiple dosage parenteral formulations roust contain an
antimicrobial agent at bacteriostatic or fungi static concentrations. All parenteral formulations
must be sterile, as known and practiced in the art.

{09289} In one embodiment, the pharmaceutical compositions for parenteral sdministration are
provided as ready-to-use sterile sclutions. In another embodiment, the pharmaceutical
compositions are provided as sterile dry soluble products, including lvophiiized powders and
hypodermic tablets, (o be reconstituted with a vehicle prior to use. In yet another ersbodiment,
the pharmaceutical compositions are provided as ready-to-use sterile suspensions. In yet another
embodiment, the pharmaceutical compositions are provided as sterile dry insoluble products to
be reconstinuted with a vehicle prios to use, In siill another embodiment, the pharmacsutical

compositions are provided as ready-to-use sterile emulsions.
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{0296} The pharmaceutical compositions provided herein for parenteral administration can be
formulated as immediate or modified release dosage forms, including delayed-, sustained,
pulsed-, controlled, targeted-, and programmed-release forms,

{6291} The pharmacentical compositions provided herein for parenteral administration can be
formulated as a suspension, solid, semi-soiid, or thixotropic liquid, for administration as an
umplanted depot. Tn one embodiment, the pharmaceutical compositions provided herein are
dispersed in a solid inner matrix, which is surrounded by an outer polymeric membrane that is
insoiuble in body fluids but allows the active ingredient in the pharmaceutical compositions
diffuse through.

162921 Suitable inner matrixes include, but are not limited to, polymethylmethacrylate,
polybutyl-methacrylate, plasticized or unplasticized polyvinvichioride, plasticized nylon,
plasticized polyethyiene terephthalate, natural rubber, polvisoprene, polyisobutylene,
polvbutadiene, polyethyiene, ethylene-vinvl acetate copolymers, silicone rubbers,
polydimethyisiioxanes, silicone carbonate copolymers. hydrophilic polymers, such as hvdrogels
of esiers of acrviic and metliacryiic acid, coliagen, cross-linked polyvinyl aicohol, and cross-
linked partially hydrolvzed polyvinyl acetate.

{8293} Suitable outer polymeric membranes include but are not limited to, polyethylene,
polypropyiene, ethylene/propyiene copolymers, ethvlene/ethyl acrylate copolymers,
ethylene/vinyl acetate copolymers, silicone rubbers, polvdimethy! siloxanes, neoprene rubber,
chiorinated polyethylene, polyvinylchioride, vinvl chloride copolyimers with vinyl acetate,
vinylidene chioride, ethylene and propylene, ionomer polvethyiene terephthalate, butvl rubber
epichliorohydrin rubbers, ethylene/vinyl aleohol copolymer, sthylenesvinyl acetate/vinyl aleohol
terpolymer, and ethylene/vinyloxyethanol copolymer.

V. Examples

{98294} While preferred embodiments of the present disclosure have been shown and described
herein, it will be obvious to those skilied 1o the art that such embodiments are provided by way
of example onfy. Numerous variations, changes, and substitutions will now occur to those
skilled in the art without departing from the invention. It should be understood that various
alternatives to the embodiments described herein may be employed in praciicing the invention.
it 15 intended that the following claims define the scope of the invention and that methods and
structures within the scope of these claims and their equivalents be covered thereby.

Example 1. A Phase 2, Open-Label Stady {0 Evaluate the Efficacy and Safety of
Compound 1 in Subjects with Testicular Adrenal Rest Tumors

{0295} Testicelar adrenal rest tumors {TART) is a common complication in congenital adrenal
hyperplasia (CAH} that is caused by adrenocorticotropin hormone (ACTH)-driven

161

2374



WO 201/ IE0266 POT/USIOISG29486
overstimulation of aberrant adrenal cells within the testes and results in impaired
spermatogenesis and infertifity. TARTS can be found anvwhere on the testes, though a typical
{very common} location is within the mediastinum. This is a particularly problematic location.
Because of the central location of TARTS: being in the mediastinum, compression of the nearby
seminiferous tubules is common and can lead to obstructive azoospermia, irreversibie damage to
surrounding tissue, and permanent infertility in males.

{9296] Current freatment for TART consists of chronic high-dose glucocorticoids, a problematic
therapy with significant side effects and a narrow therapeutic window. Given the serious nature
of TART and the limitations and risks of chronic steroid therapy, new treatment modalities are
needed for patients with TART. Compound 1, & high-affinity and selective small-molecule
antagonist of the corticotropin-releasing factor type-1 (CRF;) receptor, may be effective in
blocking ACTH synthesis, thereby reducing the size of testicular lesions in TART and reducing
the need for chronic supraphysiologic doses of glucocorticoids. This mechanism of action bas
been validated in a previous proof-of-concept study using a similar small-molecuie CRY,
receptor antagonist, which produced dose-dependent reductions in ACTH and 17-
hvdroxyprogesterone (17-OHP) in subjects with CAH. Compound 1 has been shown to have an
scceptable safety and tolerability profile in nonclinical toxicology studies and in 2 completed
Phase 1 clinical studies in healthy volunteers. These promising results provide a rationale for
investigating the use of Compound 1 1o the treatment of TART, in combination with
replacement glucocorticoids and mineralocorticotds.

10297} The structure of Compound 1 is:
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16298} Building upon the 2 completed Phase 1 studies of Compound 1 1n healthy volunteers and

N

\__r’C}

the ongoing Phase 2 proof-of-concept study of Compound 1 in subjects with CAH, this Phase 2
will study Compound 1 specifically in male CAH sebjects with TART for the first time. A
sample size of approximately 12 subjects was selected to provide sufficient data for an initial
evaluation of efficacy and safety in subjects with TART while maintaining feasible subject
recruitment goals for this rare condition. Given the rarity of the disease and thus the small

sample size that can be recruited, this study will be open label, and all enrolled subjects will
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receive active study drug. Subjects will serve as their own controls in that their outcome
measures after 12 weeks of study drug dosing will be compared to their baseline measures,
j629%] The schedule of study visits (every 2 weeks through Week 4, then every 4 weeks for the
remainder of the study) provides an appropriate balance between minimizing subject burden and
closely monitoring subject safety and response to therapy. The 4-week posi-treatment washout
period will allow for adequate safety follow-up and analysis of any HPA axis rebound after the
last dose of study drug.

{6308] The specification of study drug dosing at 10pm and after consumption of a snack is
based on information from the Phase | studies in healthy volunteers. The plasma Ceay
{maxiroum concentration} for Compound 1 in the Phase 1 studies occurred approximately 8
hours after dosing. Therefore, Compound 1 will be dosed daily at 10pm in this study in order to
achieve peak plasma study drug concentration at the time of day when most adrenal androgens
are produced. Subjects will consume a standardized snack before taking study drug because the
Phase | studies showed minimal study drug sbsorption when subjects were dosed in a fasted
state. Specific dose reduction criteria, strict individual treatment stopping criteria, and
appropriate laboratory and medical assessments have been established to ensure subject safety.

(FIGS. 1A-1B).

Objectives Endpoinis
Primary
® To assess the efficacy of » Heduction in the size/volume of TART on testicular
Compound tin subjects with ultrasound from sereening {o Week 12
TART
Secondary
e To evaluate the safety of s Adverse events {AEs), serious adverse events (SAEs),
Compound 1 in subjects with AEy leading to withdrawal, AEs of special interest
TART (AESIs)

s Physical examination findings

e Yital signs

s (Changes in electrocardiogram (ECG)
e Changes in clinical laboratory values

o To assess the pharmacodynamic o Changes in plasma concentrations of kev PD

{(PD) biomarker effects of hiomarkers, including ACTH, 17-0OHP, testosterone,
Compound | androstenedione, huteinizing hormone (LH]},
1483

2376



WO 2009/ 210266 PUT/USIOIR029486
follicle-stimuiating hormone (FSH), inhibin B, sex
hormone-binding globulin (SHBG), renin, and

aidosterone from baseline to Week 12

e To assess changes on semen # Changes in sperm count, morphology, and motility
analysis from baseline to Week 12

® Ty assess changes in metabolism e Changes in metabolic parameters, including fasting
glucose, HbAbe, insulin sensitivity, and lipid profile
(including L)L cholesterol, HDL cholesterol, and
trighycerides), from baseline to Week 12
* Changes in body weight, body mass index (BMT),
waist circumference, and blood pressure
e To evaluate changes 1n quality of e Changes 1o Qok measured using the Short Form 36
life (3ol and mood (8F-36)
s Changes in mood measured using the Hospital
Anxiety and Depression Scale (FIADS)
Study Population
j6301] Approximately 12 male subjects with TART will be enrolled at approximately 6
investigative sites in the United States, United Kingdom, and possibly other countries. Up to 12
additional subjects may be added to further evaluate specific safety, P, or efficacy findings.
Eligibitity Criterin
Inclusion Criteria
s Adult male subjects aged 18 to 30, inclusive
e Documented historical diagnosis of CAH based on documented genetic nutation or
historical documentation of elevated 17-OHP
¢ Diagnosis of TART via testicular ultrasound and/or magnetic resonance imaging (MR} at
sereening with > 1 lesion{s) measuring >2 om in diameter
s On a stable regimen of GC replacement for 230 days before baseline
s Agree to follow contraception guidelines and refrain from donating sperm throughout the
treatment period and for 2C days after the last dose of study drug
s Subject is able to understand all study procedures and risks involved and provides wiitten
informed consent indicating willingness to comply with all aspects of the protocol
Exclusion Criterna
s Any clinically significani unstable medical condition, medically significant illness, or

chronic disease within 30 days of sereening, including but not limited tor
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o A malignancy or <3 vears of remission history from any malignancy, other than
successtully treated localized skin cancer

o Presence of clinically significant renal disease, as evidenced by an estimated
glomerutar filtration rate (eGFR) of <60 mL/min/1.73m’

o Current or chronic history of liver disease or known hepatic or biliary abnormalities
(with the exception of Gilbert's svodrome or asymptomatic galistones)

o Confirmed positive test at sereening for active hepantis B, hepatitis C, or human
immunodeficiency virus (HIV)

s Any clinically significant pevchiatric disorders, including any current major depressive
eptsode, bipolar disorder, schizophrenia, schizoaffective disorder, major depressive disorder
with psychotic features, or any ather psychotic disorder within the preceding & months

e HADS score =2 for either depression or anxiaty

& At increased risk of suicide on the hasis of the Invastigator’s judgment or the results of the
Columbia-Suicide Severity Rating Scale (C-SSRS) conducted at screening and baseline (eg,
C-88RS Type 3, 4, or 5 ideation during the preceding 6 months or any swicidal behavior
within the past 12 months)

s Clinically significant and abnormal clinical or faboratory assessments must be discussed
with the Medical Monitor to determine eligibility for this study. Abnonmal assessinents that
must be reviewed to determine eligibility include but are not limited to:

o Clinically meaningful abnormal BECG results, in the opinion of the Investigator

o Fridericia-correcied QT interval (QTeF) >450 msec

o Alanine aminotransferase ( ALT) >2x upper Hmit of normal (ULN}

o Bilirubin >1.5x ULN (isolated bilirubin >1.5x ULN is acceptable if bilirubin is
fractionated and direct bilirubin is <35%;)

= A history that inchudes bilateral adrenalectomy or hypopituitarism

s s of any other investigational drug within 30 days or 5 halt-lives, wiichever 1s longer,
before initial screening

» Require use of prohibited concomitant medications, including strong inhibitors and/or
inducers of CYP3IA4 {with the exception of glucocorticoids, hydrocortisone, and
dexarethasone) within 30 days or § half-lives {whichever is longer) of first dose of study
drug. Medications that are sensitive substrates or substrates with narrow therapeutic ranges
{metabolized by CYP3A4 208 209, or 2019} should be discussed on a case-by-case basis
with the Medical Monitor to deteroine whether the medication should be discontinued or

may be continued with caution. If washout is teasible, then the medication should be
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withdrawn at least 30 days or 3 half-lives {(whichever is fonger) before the first dose of
study dmig,

¢ Donation of blood within 60 days before first dose of study drug, or donation of platelets,

white blood cells, or plasma within 15 davs before first dose of study drug.
Study Puration
i63021 The expectad duration of study participation for each subiect is up to approximately
20 weeks. This includes a screening period of <4 weeks, 2 treatment pericd of 12 weeks, and a
safety follow-up period of 4 weeks.
Study Design

j0303} This is a Phase 2, open-label efficacy and safety study of Compound 1 for the treatment
of TART. All subjects will receive a datly oral dose of Compound 1 for 12 weeks In-clinic study
visits will occur for screening and at Day 1 {baseline) and Weeks 2, 4, 8 12 {end of treatment),
and 16 {follow-up).
Base, Route, Reghmen
{0304} All subjects will receive a daily oral dose of Compound 1 for 12 weeks. Subjects will
receive 600 mg/day during the tirst 2 weeks and 1000 mg/day during the remaining 10 weeks of
the treatment period. Study drug will be taken daily at 10pm {or bedtime, it earlier), 5 to
15 minutes after consumption of a standardized snack.
§8308] On momings of study visite with 8am blood draws for laboratory assessments, subjects
should take their morning glucocorticaid replacement after the blood draws. For all other days
daring the study, subjects may take their morping glicocorticoid replacement at their usual time
{generally between Samn and 8am}.
10306] If a subject experiences a Grade 3 or higher TEAE considered at least possibly refated to
study drug, the Investigator may reduce the subject’s daily dose of Compound 1 down in
increments of 200 mg. Study drag will be discontinued in subjects who experience clinically
significant liver chemistry, QT cF, or other individual treatment stopping criteria
Investigational Drag
{8307] Compound 1 is a small-molecuie CRF; receptor antagonist and will be supplied as 200-

g, size |, white, hard gelatin capsules.

Example 2,

{8308} Since elevated ACTH is the primary driver for TART growth, blocking ACTH synthesis
using Compound I, a small-molecule antagonist of the CRF; receptor, may be effective in
seducing ACTH levels, thereby reducing the size of testicular lesions in TART and reducing the
need for chronic supraphysiclogic doses of GCs. In CAH, this mechanism of action has been
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validated in a previous proof-of-concept study using a similar smali-molecule CRT receptor
antagonist, which produced dose-dependent reductions in ACTH and 17-OHP in subjects with
CAH. The safety profile of Compound | has been established in nonclinical toxicology studies
and in 2 completed Phase 1 clinical studies in healthy volunteers. A Phase 2 study in subjects
with CAH is currently ongoing.

Nonclimeal Toxicology of Componiud 1

{8309} The nonclinical safery profile of Compound 1 has been evalusted in repeai-dose range-
finding and definitive foxicology studies of up to 91 days in duration in rats and dogs using the
clinically relevant route {oral} and schedule of administration (once dailv}y. In rats and beagle
dogs administered oral Compound 1 once daily for 91 consecutive days at doses up to 2000
me/kg/day, toxicologic findings were all mild and limited to the male reproductive tract, and all
Compound 1-refated findings were raversible following a G-week treatment-free recovery period.
i0318] Additionally, a fertility toxicology study was conducted int rats. fn thas study, male rats
were administered oral Compound 1 once daily at €, 5, 20, or 1000 mg/kg for 85 to 87 days (70
days before mating, during mating, and <4 days between mating and necropsy). Male
reproductive performance (mean day of mating, mating and fertility indices, and conception
rates) was unaffected by Compound 1 treatment. Untreated females mated with the Compound
1-treated males had no ovarian and uterine effects.

{0311} In addition, a complete battery of standard genotoxicity tests consisting of in vitro
bacterial reverse mutation and chromosome aberration assayvs and an in vivo {rai) bone marrow
micronucieus assay has been conducted. Exploratory and definitive embryo-fetal development
studies in rabbits and a bovine comeal opacity and permeability assay have also been conducted,
Clinical Experience with Compound 1

i6312] To date, a total of 53 subjects, sl healthy adults aged 21 10 65 vears, have been treated
with at feast § dose of Compound 1 in 2 Phase | studies. The first-in-human sindy of Compound
1 {Study BC-FW-BLAA) evaluated single ascending doses of 2 mg 10 800 my. In this study, a
small number of subjects experienced diarrhea and headache of mild or moderate severity. A
subsequent study (Study 3C-FW-BLAB) evaluated repeat doses of 50 mg, 100 mg, or 200 mg
Compound 1 once daily for 14 consecutive days. A small number of subjects in the repeat-dose
study experienced dyspnea. thinorrhea, palpitations, and headache. The Phase 1 studies showed
no clinieally significant alterations in safety laboratory values, vital signs, or electrocardiograms
(ECGs). Compound 1 has been well tolerated in healthy human subjects, with no SAEs, AEs
leading to discontinuation, or dose-limiting toxicities {PLTs). A maximum tolerated dose has

not been reached in humans.
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{6313] An ongoing Phase 2 open-label study (Study Compound 2} is currently evaluating the
safety and efficacy of Compound 1 dosed once daily for 6 weeks in adults with classic CAH. In
the initial Cohort A of this study, all subjects sre dosed starting at 200 mg/day for 14 days,
escalating for each subject 1o 600 mg/day for 14 days, then 1000 mg/day for 14 days if the
subject experiences no DLTs at the previous dose level (FIGS. 2.3}

Known Pojensial Risks

{8314} Because the reversible testicular effects (degeneration/atrophy) observed 1 rats and dogs
treated with high-dose Compound 1 {2,000 my/kg/dav) are likely associated with on-target
{mechanism-driven} effects, these effects are likely to be relevant to human risk. However, male
reproduciive studies in rodents showed no impairment in fertihity at the highest dose tested
(1,000 mg/kyg/day). Additionaily, there were no effects on clinical laboratory markers of
testicular function (LH and FSH) when Compound 1 was administered to healthy male
volunieers at doses up to 200 myg per day for 14 consecutive days. Chinical laboratory measures
of testicular function (LH, FSH, inhibin B, and SHBG} wil be assessed throughout this study 1o
monttor the risk of testicuiar injury. Testicuiar ultrasounds and semen analysis will also be
performed at screening/baseline and the end of the reatment period.

{6315} Laboratory abrormalities in liver function tests (LFTs) have been observed at
significantly higher doses in nonclinical studies. However, these events were not ohserved in the
Phase | climical studies. Chinical laboratory measures of Hver chemistry will be assessed
throughout this study, and sirict individual ireatment stopping criteria for liver chenusiry
findings are in place.

{0316] Compound i-induced effects on the thyroid gland were noted in dogs after 91 days of
high-dese (2,000 mg/kg/day) treatment but not in any other nonclinical studies. Clinical
pathology parameters of thyroid function (eg, T4, 13, thyroid-stimulating hormone {T&H]} were
not evaluated in the Phase | studies but will be monitored throughout this study,

Known Potential Benefits

{8317] Early clinical studies suggests that Compound | is effective as a CRF; receptor
antagonist, a mechanism of action that supports the clinical investigation of Compound 1 for
treatment of TART In CAH, this mechanism of action has been validated in a previous proof-
of-concept study using a simiiar small-molecule CRF, receptor antagonist, which produced
dose-dependent reductions in ACTH and 17-OHP in subjects with CAH,

Assessment of Potential Risks and Benefits

{0318} The mild and reversible toxicologic effects of Compound 1 on the male reproductive
tract in nonclinical studies occurred in the context of animals with normal, rather than elevated,
bascline hormone function. As a CR¥; receptor antagonist, Compound 1 is intended to reduce
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abnormally elevated ACTH levels, which in TART drives overstimuiation of aberrant adrenal
cells within the testes. In nonclinical models where baseline hormone levels are within normal
ranges, clinical benefits are not expected, and indeed, toxicities may be expected as a result of
androgen reduction outside of the notmal range. In TART, where baseline ACTH and androgen
levels are pathologically elevated, androgen reduction would be considered a positive,
therapeutic effect.

{313 Given the serious nature of TART and the limitations (and risks) of chronic steroid
therapy, new treatment modalities are needed for patients with TART. Given the acceptable
safety and tolerability profile of Compound 1 in healthy volunteers {rom the Phase 1 program,
the low probability of demonstrating meaningful PD marker changes in healthy subjects, and the
fack of any clear benefit to exposing more healthy subjects to study drug, the Sponsor believes

the benefit-to-risk profile favors the entry of Compound 1 into Phase 2 in subjects with TART.

Example 3, Congenital Andrenal Hyperplasia ({CAH)

j0326] CAH results from a genetic defect in the Z1-hydroxviase enzyme. CAH patients are thus
unable to produce cortisol. Without cortisol to provide negative feedback, patients over-produce
ACTH. High ACTH promotes the overproduction of potent androgens {male sex hormones).
Without wishing to be bound by theory, Compound 1 blocks CRF, receptor to prevent ACTH
release by the pituttary and associated drive on the hypothalamic-pitaitarv-adrenal axis.
Replacement of cortisol 1o physiological levels will correct cortisol deficiency, bowever, will
not lower ACTH, resulting in hyperplasia of adrenal gland and associated overproduction of
adrenal androgens.

j6321] As shown in FIGS, 4 and 5A-5B, the attenuation of ACTH demonsirates target
engagemeni and functional CRF, receptor antagonism. 80% of subjects demonstrated reduction
i ACTH. 70% of subjects demonstrated = 25% reduction in ACTH. 30% of subjects were in the
normal range (%) after treatment with a CRF, receptor antagonist,

§6322] FIGS. 6 and 7TA-7B demonstrate “control” of disease based on standard guidelines,
which would then aliow steroid taper. 8% of subjects demonstrated reduction in 17-OHP. 50%
of subjects demonstrated > 25% reduction in ACTH. 50% of subjects were in the guideline
range {(*; 1200 ng/dL) after treatment with a CRF, receptor antagonist.

{08323] FIGS, 8 and $A-98 demonstrate attenuation of morning rise in A4 upon treatment with a
CRF1 antagonist, indicative of its ability to control excess andreogen production and associated
symptoms. 100% of subjects demonstrated reduction in androstenedione (at various doses). 60%
of subjects demonstrated > 25% reduction in androstenedione. 50% of subjects were within the
normal reference range after treatment with a CRF,; receptor antagonist,

6%
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{0324} FIGS. 10A-108 show approximately 25% shrinkage in TART in a 23 year old male with
classic congenital adrenal hyperplasia following 6 weeks treatment with a CRF receptor
antagonist,

{0325] FIGS, 11A-11B demonstrate Compound | is a potent, selective, and functional CR¥,
receptor antagonist. o in vitro and ex vivo studies, Compound 1 was determined {0 be a potent
and selective CRF | receptor antagonist with bigh affinity and selective for the hCRF; receptor,
Compound 1 was found to have functional potency to inhibit adenylate eyelase activity (CRF,
receptor-mediated downstream cascade), demonstrating in vitro efficacy as a CRF, receptor
antagonist. Compound | was found to significantly inhibit CRF-induced locomotor behavior in
response 1o 1.0.v. administration of CRF (FIG. 118y

j0326] FIGS, 12A-12B demonstrate single pili of CRF, receptor antagonist improves ACTH
apnd 17-0HP in CAH patients.

(0327} FIG, 13 shows the subject level hormone changes (ACTH, 17-OHP, and

androstenedione ) by dose of 2 CRF, recepior antagonist.

Example 4. Assess reduction in excess ACTH and adrenal steroid production
{6328] The objectives of the study are: to assess the ability of Compound 1 to reduce excess
ACTH and adrenal steroid production in participants with classic CTAH on a stable
gluococorticoid regimen; {o evaluate the safety and tolerability of tldacerfont in participants
with classic CAH, and 1o evaluate the pharmacokinetics {(PK) of tildacerfont.
ELIGIBILITY CRITERIA
16328} Inclusion Criteria’

s Aduit males and fernales 18 years or older

e Diagnosis of classic CAH dug to 21-hvdroxylase deficiency

# Moming 17TOHP >800 ng/dL, before taking any morming GC dose

e On astable regimen of gluococorticod replacernent for 230 days before envollment
{334 Exclusion Criteria:

e Chmeally significant unstable medical condition, iliness, or chronic disease within

30 days of screening

s Clinically significant psychiatric disorder

@ History of bilateral adrenalectomy or hypopituitarism
STUDY DESIGN
{0331 ¥IG. 14 depicts the proof of concept and escalating QD dosing at 10 PM for Cohort A and the
single dose level and BID dosing at 10 AM and 10 pm for Cobort B,

11¢
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BASELINE CHARACTERISTICS
{8332} Table | provides a description of the baseline characteristics displaved by Cohort A and
Cohort B. In Cohort A, 10 partcipants were enrolled and received at least 1 dose of Compound
1. One participant withdrew garly because of an occupation-related scheduling conflict. In
Cohort B, 9 participanis were enrolled and received at least one dose of Compound 1. One
participant was withdrawn upon discovery of a major protocol vielation at Baseline and did not
have postbaseline efficacy/PK data. Thus, baseline characteristics are caloulated forn=8 in

{Cohort B. One participant in Cohort B was taking both HC and prednisone,

Table |- Baseline characteristics of each cohort

¥arameter Cohart A (n=14) Cobort B (n=8}
Demographics
Agc (vears), mean {range) 39.3 (24-00} 308 (1960}
Sex ShA, SF IM, TF
Bmi {kg/m’), mean + SD 3152120 3tize’d
Daily GC dose (mg HC equivalents),
mean range 28 {13-40) 35 20-50
Types of GCs 4 1T, T ored, 3 dex 2HC, 4 pred, 3 dex
YTOHP at screemng” (ng/dl). mean &
ST 5,085 + 6,347 4.592 4,624

Anbreviations: 17TOHP 17 dwdrogyprogesicrons. BMED body mass index dow dexamethasone, F femaie; GO glucoconicnid, HO
bydmcorisong; M mate, pred: predmsons; 30 siandard deviation,
a LYOHP wfeence ranges: 27-199 ng/dL males, 15280 ng/dL fomales,

SAFETY

{0333} Across both cohorts, Compound 1 was generaliy well tolerated. The most common type
of adverse event {AE) was gastrointestinal disorders There were no serious Alls and no AEs
feading to withdrawal

PHARMACOKINETICS

§3334} Over a wide range of dosas (200 to 1000 mg QD) Compound exhibited a predictable,
dose-dependent PK profile,

EFFICALY

{0335} FIG, 15A-15D show the changes in levels of Androstenedione {A4) across both cohorts.
Levels of Ad improved at > | dose level for 10 cut of 10 participants in Cohort A and 6 out of 8
participants in Cohort B. Excess A4 is associated with clinical sequeiae in CAH. Attenuation of
A4 demonstrates control of adrenal androgen.

{#336] FIG, 16A-16D show the changes in levels of 17-hydroxyprogesterone (17-OHP) across
both cohorts. Levels of 170OHP improved at 21 dose level for 8 out of 10 participants in Cohort
Aand 6 out of 7 participants 1o Cohort B 170HP 18 a aritical hormone in CAH diagnosis and
management. Attennation of 170HP demonstrates control of adrenal steroid production.
{0337} FIG, 17A-17D show the changes in lavels of adrenocorticotropic hormone {ACTH)

across both coborts. Levels of ACTH improved at 21 dose fevel for 8 out of 10 participants in
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Cohort A and 5 out of 7 participants in Cohort B, Attenuation of ACTH demonstrates targer

engagement and fuentional CRE; receptor antagonism,

Table 2

Perceniage change from baseline in ACTH, ITOHP qud A4

Cohort A Cohort B
200 mg QD 600 mg QD OGO mg QD 200 mg BID

{(Week 2) {(Week 4) {Week 6) {Weed 23
AUTH -257 (516 -60.1 (£37.5) <327 (+47.03 -36.5 (£38.0)
FTOHP 4222 (£172.3) <237 (k64,23 ~13 8 (74,73 47 8 (463.3)
A4 120 (47 40 3436 5 %6 (£44.0) 160 (4814

CONCLUSIONS

{8338} Compound 1, a potent and selective CRF| receptor antagonist, offers a novel
nonsieroidal oral treatment approach for CAH. Compound 1 was well tolerated and afficacious
in reducing excess ACTH, 170HP, and androstenedione in patients with classic CAH
Compound 1 exhibited a predictable, dose-dependent PK profile suitabie for the target
population.

j833%] While preferred embodiments of the present invention have been shown and described
herein, it will be obvious to those skilied in the art that such embodiments are provided by way
of example onfy. It is not intended that the invention be limited by the specific examples
provided within the specification. While the invention has been described with reference fo the
aforementioned specification, the descriptions and itlustrations of the embodiments herein are
not meant to be construed in a limiting sense. Numerous variations, changes, and substitutions
will now occur to those skilied in the art without departing trom the invention. Furthermore, it
shall be understood that all aspects of the invention are not limited to the specific depictions,
configurations or relative proportions set forth herein which depend upon a variety of conditions
and variables. 1t should be understood that varicus alternatives to the embodiments of the
inventicn described herein may be employed in practicing the invention. It is therefore
contemplated that the invention shall also cover any such alternarives, modifications, variations
or equivalents. It is intended that the following claims define the scope of the invention and that

methods and structures within the scope of these claims and their equivalents be covered thereby
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CLAIMS

WHAT IS CLAIMED iS:

I A method of treating or preventing testicular adrenal rest tumors (FART) or
ovarian adrenal rest tumors (GART), comprising administering to a subject in need thereof a
corticotropin-releasing factor type-1 {CRF ) antagonist or a pharmaceutically acceptable salt
thereof.

2 The method of claim I, wherein the subject has congenital adrenal hvperplasia
(CAH).

3. The method of claim 1 or 2, wherein the size and/or number of the tumaors is
decreased or reduced.

4. A method of treating or preventing testicular adrenal rest tumors (TART) or
ovarian adrenal rest tumors (OART), comprising administering {0 a subject in need thereof a

compound of structural Formula ().

R (1), or a pharmaceutically acceptable salt thereof,

wherein:

R'and R are independently ethvl or n-propyl;

R’ is hydrogen, C1, Br, methyl, trifluoromethyl, or methoxy; and

R*is hydrogen, Br, R"R"N—, methoxymethyl, n-butyl, acetamido, pyridin-4-yl,

><"‘ A NN
«N/?,NHQ ; ‘-~:‘§_’ ~N )LJ

i

morpholin-4-vi, . or
R”and R” arc mdcpmdenth hydrogen, C-Cialkyl, H;NCH,CH,—,

(CH3)sCOC(OINHCH CH—, or CHCH, CH NHCH,CHo—.

L

The method of claim 4, wherein R” is CI, Br, methyl, or triffuoromethyl.

e. The method of claim 4, wherein R is C1, Br, or methyl.
7. Tho method of claim 4, wherein R is Br, R*'R°N—, pyridin-4-yl, morpholin-4-yi,
~L
or \g:‘““'? :
8. The method of claim 4, wherein B is morpholin-4-yl or
113
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Q. The method of claim 4, wherein R is hydrogen, Br, R'R"N= and R* and R” are
independently C-Caaltkyl

10, The method of claim 4, wherein the compound is

&

Nl | ‘
<N or a pharmaceutically acceptable sait thereof)

tl. The method of claim 4, wherein the compound is
TN TN

2

NTN N
N7
~

N or a pharmaceutically acceptable salt thereof

12, 'The method of claim 4, wherein the compound is
o ~
« ,J.._ * >—
C’“‘\ .
N"’L‘N
"\-’0 , or a pharmaceutically acceptable salt thergof.
3. The method of claim 4, wherein the subject has congenital adrenal hyperplasia
{CAH),

4. The method of claim 4 or 13, wherein the size and/or number of the tumaors is
decreased or reduced.

15, The method of any one of claims 4-14, wherein from about 3 mg o about 1000
me of a compound of Formula (I}, or a pharmaceuticaliy acceptable salt thereof, is administered

to the subject.

114

2387



WO 201/ IE0266 POT/USIOISG29486

16.  The method of any one of claims 4-15, wherein from about 5 mg to about 25 mg
of & compound of Formula (1), or a pharmaceutically acceptable salt thereof, 1s administered to
the subject.

17, The method of any one of claims 4-13, wherein from about 10 mg to about 400
mg of a compound of Formula (I}, or a pharmaceutically acceptable salt thereof| is administered
to the subject.

18 The method of anv one of claims 4-15, wherein from about 100 mg 1o about 600
mg of a compound of Formula (1), or a pharmaceutically acceptable salt thereof, 1s administered
to the subject.

19, The method of any one of claims 4-15, wherein the compound of Formula (1), or
2 pharmaceuticaily acceptable sait thereof] is administered at a dose of from about 5 myg/day to
about 1000 mg/day is administered to the subject

20, The method of claim 19, wherein the compound of Formula (1), or a
pharmaceutically acceptable salt thereof, is administered at a dose from about 5 mg/day to about
23 mg/day is administered 1o the subject.

21 The method of claim 19, wherein the compound of Formula (I}, or a
pharmaceutically acceptable salt thereof, is administered at a dose from about 10 myg/day tc
about 400 me/day is administered to the subject.

22 The method of claim 19, wherein the compound of Formula (), ora
pharmaceutically accepiable salt thereof, 15 administered at a dose of from about 100 mg/day to
about 600 mg/day is administered to the subject.

23, The method of any one of claims 4-22, wherein the compound is administered
orably.

24, The method of any one of claims 4-23, wherein the compound is formulated as a

capsule or tablet.

25, The method of any one of claims 4-24, wherein the compound of Formula (1), or
a pharmaceutically acceptable salt thereof, is administered in the fed state.

26, The method of any one of claims 4-24. wherein the compound of Formula {I), or
& pharmaceutically acceptable sait thereof, is administerad in the fasted state.

27. The method of any one of claims 4-26, wherein the compound of Formula (I}, or
a pharmaceutically acceptable salt thereof, is administered at least once per day.

28, The method of any one of claims 4-27, wherein the compound of Formula (I}, or

a pharmaceutically acceptable salt thereof, is administered at bedtime.
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29 The method of any one of claims 4-27, wherein the compound of Formula (1), or
a pharmaceutically acceptable salt thereof, is administered less than about 4 hours before sleep.

30, The method of any one of claims 4-27, wherein the compound of Formula (5), or

s pharmaceutically acceptable salt thereof, is administered less than about 2 hours before sleep.

31, The method of anv one of claims 4-27, wherein the compound of Formula (I}, or
a pharmaceutically acceptable salt thereof, is administerad less than about 30 minutes before
sleep.

32, The method of any one of claims 4-27, wherein the compound of Formula (1), or
a pharmaceutically acceptable salt thereof, 1s administered in the evening.

33 The method of any one of claims 4-27, wherein the compound of Formula (1), or
2 pharmaceuticaily acceptable sait thereof, is administerad at about 10 pm at night.

34, A method of treating or preventing testicalar adrenal rest tumors {TART) or
ovarian adrenal rest tumors (OART), comprising administering to a subject in need thereof' a
pharmaceutical composition, comprising a compound of structural Formula {(Fyand a
pharmaceuticaily acceptable excipient

R'§ RE

Z NN
= /Q“)\_—
N

)

< 1

R~
N7 R (1}, or a pharmaceuticaily acceptable salt thereof,
wherain:

R! and R” are independently ethyl or n-propyl,

R'is hydrogen, C1, Br, methyl, trifluoromethyl, or methoxy; and

R*is hydrogen, Br, R'R"N-, methoxymethyl, n-butyl, acetamido, pyridin-d-vl,
X/“- LA ‘7£Nl%
LO ?"\N/\\fﬂuNHg !L“g{ ‘;;;N .
morpholin-4-yi, S , N= or
R%and R® are independently hvdrogen, C-Caalkyl, HHNCH,CH—,

“;H_,)_,CGC{U}NHC HQCH;’,—, or C H} C Hg C Hg NHCHQC-H;_—,

ST

35, The method of claim 31, wherein the compound of Formula (I} has the structure:
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SN
i

N

'}

O . or a pharmaceutically acceptable salt thereof
36, The method of claim 31 or 32, wherein the pharmaceutical composition
comprises from about 5 mg to about 1000 mg of a compound of Formula (1), or a
pharmaceutically acceptable salt thereof

37, The method of any one of claims 34-36, wherein the pharmaceutical composition
comprises from about § mg to about 25 mg of a compound of Formula (I}, or a pharmaceutically
acceptable salt thereof

38, The method of any one of claims 34-30, wherein the pharmaceutical composition
comprises from about 10 mg to about 400 mg of a compound of Formula (), or a
pharmaccutically acceptable salt thereof

39 The method of any one of claims 34-36, wherein the pharmaccutical composition
comprises from about 100 mg to about 60U mg of a compound of Formuia (I}, ora
pharmaceutically acceptable salt thereof,

46, The method of any one of claims 34-36, wherein the pharmaceutical compuosiiion
comprises about 5 mg, about 10 mg, about 15 mg, about 20 mg, 25 mg, about 50 mg. about 160
mg, about 150 mg, about 200 mg, about 205 mg, about 210 mg, about 215 mg, about 220 mg,
about 225 myg, about 230 mg, sbout 235 mg, about 240 mg, about 245 mg, sbout 250 mg, about
255 mg, about 260 mg, about 265 mg, about 270 mg, about 275 me, about 280 mg, about 285
g, about 290 mg, about 295 mg, about 300 mg, about 305 myg, about 310 mg, about 315 my,
about 320 mg, about 325 mg, about 330 mg, about 335 mg, about 340 mg, about 345 mg, about
350 mg, about 355 mg, about 360 rag, about 365 mg, about 370 mg, about 375 mg, about 380
mg, about 385 mg, about 390 mg, about 395 mg, about 400 myg about 500 mg, or about 600 mg
of a compound of Formula (1), or a pharmaceutically acceptable salt thereof

41, The method of any one of claims 34-36, wherein the pharmaceutical compeosition
is administered at a dose of from about 5 mg/day to about 1000 mg/day.

42 The method of claim 41, wherein the pharmaceutical composiion is adminisiered
at a dose of from about 5 mg/day to about 25 my/day.

43, The method of claim 41, wherein the pharmaceutical composition is administered

at a dose of from about 10 mg/day to about 400 ma/day
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44 The method of claim 41, wherein the pharmaceutical composition is administered
at a dose of from about 100 mg/day to about 600 mg/day.

45, The method of any one of claims 34-44, wherein the pharmaceutical composition
is administered oraily,

46, The method of any one of claims 34-45, wherein the pharmaceutical composition
is formulated as capsule or a tablet

47 The method of any one of clairos 34-46, wherein the pharmaceutical compesition
is administered in the fed state,

48, The method of any one of claims 34-46, wherein the pharmaceutical composition
is administered in the fasted state.

49, The method of anv one of claims 34-48, wherein the pharmaceutical composition
is administered at least once per day.

30, The method of any one of clairas 34-49, wherein the pharmaceutical coroposition
is administered at bedtime.

S1. The method of any one of claims 34-50, wherein the pharmaceutical composition
ig administered less than about 4 hours before sleep.

32, The method of anv one of claims 34-51, wherein the pharmaceutical composition
is administered less than about 2 hours before sleep.

53, The method of any one of claims 34-52, wherein the pharmaceutical composition
s administered less than about 30 minutes betore sleep

4. The method of any one of claims 34-53, wherein the pharmaceutical composition

is administered in the evening,
55, The method of any one of claims 34-54, wherein the pharmaceutical composition

is administered at about 10 pm at night.

36, The method of anv one of claims 1-55, further comprising administering to the
subject an additional chemotherapeutic agent.

7. The method of claim 56, wherein the additional chemotherapeutic agent is a
glucocorticoid, a mineralocorticoid, an ACATI inhibitor, or an anti-androgen.

38, The method of claim 57, wherein the glucocorticoid is beclomethasone,
betamethasone, budesonide, cortisone, dexamethasone, hydrocortisone, methvipredaisolone,
preduaisolone, prednisone, or triameinclone.

39, The method of claim 37, wherein the mineratocorticotd s fludrocortisone,

60, The method of claim 56, wherein the additional chemotherapeutic agent is
another CRF, antagonist.

ol The method of claim 00, wherein the CRF; anfagonist is
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pharmaceutically acceptable salt thereof,

62, The method of claim 61, wherein the (URF, antagonist is

}0*“-, or a pharmaceutically acceptable salt thereof
63, The method of anv one of claims 1-62 further comprising an additional treatment
selected from surgical resection of the tumors and radiation therapy, or a combination thereof.

64. The method of claite 63, wherein the addittonal therapy is surgical resection and
the surgical reseciion is prior to, after, and/or concurrent with administration of the compound of
structural Formula (1), or a pharmaceutically acceptable salt thereof or the pharmaceutical
composition, or any combination thereof,

65, The method of claim 54, wherein the surgical resection is prior to administration
of the compound of structural Formula ¢I), or a pharmaceutically acceptable salt thereof or the
pharmaceutical composition.

66.  The method of claim 65, wherein the surgical resection is after administration of
the compound of structural Formula (I}, or a pharmaceutically acceptable salt thereof or the
pharmaceutical composition.
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67.  The method of claim 66, wherein the surgical resection is concurrent with
administration of the compound of structural Formula (1), or a pharmaceutically acceptable salt
thereof or the pharmacentical composition,

68,  The method of claim 63, wherein the additional treatment is radiation therapy and
the radiation therapy is prior to, after, and/or concurrent with administration of the compound of
structural Formula (1), or a pharmaceutically acceptable salt thereof or the pharmaceutical
composition, or anyv combination thereot

69.  The method of claim 68, wherein the radiation therapy is prior to administration
of the CRFy antagonist of structural Formula (1), or a pharmaceutically acceptable salt thereof or
the pharmaceutical composition.

70, The method of claim 6% wherein the radiation therapy is after administration of
the compound of structural Formula (I}, or a pharmaceuotically acceptable salt thereof or the
pharmaceutical composition.

71 The method of claim &8, wherein the radiation therapy 1s concurrent with
administration of the compound of structural Formuka (), or a pharmaceutically acceptabie salt

thereof or the pharmaceutical composition.
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INTERMNATIONAL SEARCH REPORT international applicstion No.
PCTAISZ019/028486

A, CLASSIFICATION OF SUBJECT MATTER
IPC{B) ~ ABTI 31/4182; ABTK 31/505; AS1¥ 31/518, COYD 23V/54; COTD 233/70; CO7D 247/02 (2018.01)

CRC-  ABTK 31/4162; AB1TK 31/505; A61K 31/519; COTD 231/54; COTO 233/70; COTD 247/02 (2018.08)

Agcording o Intermational Patent Classification (IPC} or 10 both national classification and [PC

B, FIELDS SEARCHED

Minimurm documentation searched (classification systern followed by classification symbaols)
Ses Search History docurment

Procumentation searched other than minimum documenanion (o the exteni that such documents ere included n the Relds searched

USPC - 514/228.8; $14/230.2; 514/230.5 (keyword delimited)

Ehectronic data base consulled during the intermationsl ssarch {pamic of dala base and, wheie practicable, scarch terms uied)
See $earch History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Carcgory® Crtation of document, with indication, whers appropriate, of the relevant passages Relevant to claim Mo,
Y LIS 20170020877 A1 (NEUROCRINE BIOSCIENCES, INC.) 28 January 2017 (26.01.2017) 1-4, 9,13, 14,34
entire document
¥ UG 201070222330 A1 (CHEN st &) 02 Seplember 2010 (0Z.08.2010) entire document 14,8 13 14 34
hd LS 2010/0 198388 A1 (EVANS-FREKE) 05 August 2010 (05 08,2310} entire documant 3,14
D Further documents are hsied in the contineation of Box C, EI See patent family annsx,
* Special caiegories of cied documenis. T iater document published after the intemational filing date or priority
“A"  document defining the general state of the arl which is not considerad date snd nof in conflict wath the application bul tited o undarsiand
tiv be of particelar relevance ihe principie or theory underlying ihe invention
“ET earhar application or patent but published on orafier the intermational “X™  document of particular relevance; the clsimed invention cannot be
filing dawe congidered nowel or cannot br considered 10 Mveive an inventive
ST dooument which may throw doubis on priority claim(sh or which is siep when the document is izken alone
i Jigk phe H Firen T P rher ot i n . N . . N . .
gm:ﬂfiﬁhii ;"‘:C:‘:\_:E‘g“a"a" date of andiher Clialion of GIREr wyw docurnent of particular relevance; the claimed invention cannot be
. cazon {as specinied) i . concidered 10 involve an inventive step when ihe document s
O decument refaring 0 an oral disclosure, use, exhibition or other combined with one or mers niker such doc 15, such hinati
means being ohvious 1o & person skilled i the art

"B document published prior to the intemational filing date but later than g 4 - .
P . docurment member of the same patend family
the priority date claimed & pate ’

Dhate of the aciual completion of the internations! scarch Date of meiling of tie international sesrch repont
Es)
22 July 2018 ‘i 2 ﬁ U G {_’,(ﬂ?
Nams and mating address of the 1SAMUS Authorized officer
Mail Stop POT, Attn: ISAMUS, Commissioner for Patants Bigine 8. Copanheaver
P.O. Box 1450, Alexandria, VA 223131450 .
.. . FET Relpdask: ST 1-272-4500
Facsimite Mo, §71-273-8300 PCT GEP: 571-272-7774

Form PCTASA2 10 {second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT international spplication Mo,

POTRISI0NB/02486

Box Mo, 1§ Qbservations where ceriain elaims were fosnd unsearchable {Continuation of item 2 of fivst sheet)

This international search report has not been established in respect of certain glaims under Article 17(2)a) for the following reasons:

i :j Claims Nos.:

becruse they relate to subjest matier not required fo be searched by this Authonty, namely:

2. :I Claims Mas.

bocause they relate to parts of the intoruational application that do net comply with the preseribed requircments to such an
extent that no meamngful international search can be carried out, specifically:

3. X Ctaims Nos.: 1533, 3671
because they are dependent claims and are not drafled in scoordance with the second and thivd sentences of Rule 6.4{a}.

Box Mo, 1 Observations where unity of invention is lacking (Continuation of e 3 of Tirst shees)

This International Searching Aurhority found multiple inventions in this intomational application, as follows:
Ses exira sheet{s).

As ali required additional search foos were timely paid by the anplicant, this international search report covers ali searchable
chaims,

fad

As all searchable claims could be searched without effort justifying additional foes, this Authority did not mvite payment of
additional fees.

f I . . .
3 A5 only some of the requircd additional search foes were timely paid by the applicant, this international scarch repont covers
only those claims for which fees were paid, specifically claims Nos.

4, i No required additional scarch foes were timely paid by the spplicant.  Consequently, this intemational scarch repost is
resiricted to the invention first mentioned in the claims, it is covered by claims Mos..

14, 3,13, 14, 34

Remark on Frotess D The additional search fees were aceompanied by the applicant's protest and, where appiicable, the
pavinent of a protest fee.

D The additional search focs were accompaniod by the appiican!’s protest but the applicable protest
fiee was not paid within the time Hmit specified in the invitastion.

D Neo protest sceompanied the payment of additionsl search foes.

Form POTASAZ10 {(continuation of first sheet (2)] (January 2013)
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INTERNATHONAL SEARCH REPORT intzrnational application Mo,

PCTAJSZ019/029488

Continued from Box No. i Observations where unity of invention is jacking

Claims 1-6. 9,13, 14, and 34 have been analyzed subject o the restriction that tha daime read on a mathad of treating or preventing
testicular adrenal rest lumors (TART) or avarian acranal rest iwumors (BART), comprising administenng to a subject in noed thereof a
coticotropin-releasing facier type-1 (CRF1) antsgonist or a pharmacgutically acceptabie sall thareo!, wherein the CRE1 antagonistis a
compound of structural Formida | or a pharmaceutically acceptabie salt thersof, wherein: R1 and R2 ars independently elhyl, R3is
hydrogen; and R4 is hydrogen

This application containg the fallowing inventions or groups of inventions which are not so finked as to form a single general inventive
concept under PCT Rule 13.1. In order for ail Inventions to he exerningd, the appropriate additonal examination fees need io be pasidd.

Group b+ claims 1-14 and 34 are drawn to methods of eating o preventing testicular adranal rest tumors {TART) or ovarian adrenal
regt tumors (OART).

The first invention of Group 1+ is restricted to & method of reating o preventing lesticular adranal rest fumars {TART} or evarian adrenal
rest lumaors {DART), comprising administenng to & subject in need themsof a cofticoiropin-relaasing factor type-1 (CRF1) antagonist or a
charmaceutically accepiable sall thereof, wherein the CRF1 antagonisi & a commound of Siructural Formida | or a pharmanaytically
acceptable salt thereof, whessin: R1 and RZ are independently athy R3 is hydrogen: R4 s hydrogen: and methods of trasting or
preventing testicular adrenal rest fumors {TART) or ovarlan adrenal rest turrors (QART). it Is balieved thal ciaims 1.8, 8, 13, 14, znd 34
read on this first named invention and thus these ciaims will ba searched withou! fas 1o the extent that ihey read on the above
embodiment.

Applicant is invited 1o elect additional formuia(e) for each sdditional compound o be searched in a specife combination by paying an
addilional fee for sach sat of slaction. Fach additions! slected formulalal requires the selection of a single definiticn for sach compound
variable. An axemplary elaction wouid be a method of treating ar preventing lesticular adrenal rest tumers (TART) or averian adrensl
fast umors {OART), comprising administering to a subject in nesd theraof a certicotropin releasing facter type-1 (CRF1) antagonist or 3
pharmaceutically acceptsbie salt theraof, whargin the CRF1 antagonist iz a compound of strustural Farmula | or s pharmaceuticatly
accepiahis sall thereof, wherein: R1 and R2 are indspandently sthyl; R3 iz Br; R4 is hydrogen; and methods of treating or prevanting
testicular adranal rest tumors (TART) or ovanan adrenal rest tumors {DART), Additional formulale) witl be searched upon the payrnent of
additional fees. Applicants must specify the claims that read on sny additional slected inventions, Applicants must fusther indicate, i
applicable, the claime which read on the first named invention if different than what was lndicated above for this aroup. Faiture 1o clearly
identify how any paid additional invention fees are to be applied to the ™+ group(s) will result in only the first claimad invention to be
ssarched/examined.

The inventions listed in Groups 1+ do not relate to a single general inventive concept under PCT Rule 12,1, because under PCT Rule
12.2 thay lack the same of carresponding spacial lechnical faatures for the following reasons:

The Groups 1+ formulae do not share a significant structural element requiring the seiection of altermativas for the compound variables
R1, 82, R3, R4, and accerdingly these groups lack unity & prod,

Additionally, even if Groups I+ were considered (o share the technical features of 5 mathed of treating or praventing testicular adrenal
rest umors [TARY) or ovarian adrenal rest tumors (OART}, camprising adrministering 1o a subject in need theraol a
carticotropin-releasing factor type-t (CRF1) antagonist or a oharmaceucally acceniable salt thersof, 8 method of reating or praventing
tesicular adrenal rest tumars (TART) or avarian adeenal rest tumors (QART), comprising admini G 1o a subject in need thereof s
compound of structural Formuta (1), and @ method of treating or preventing testicular adrenal rest tumors {TART) or ovarian adrenat rest
tumors (QART), comprising administering 1o a subjsct in need thereof s pharmaceutical composition, comprising s compound of
strugiural Formula {1) and & sharmaceuticaly acoepiable sxcipient, these shared ischnical faatures do not ropresent a contribution over
he prior art a5 disclosad by US 2017/C020877 A1 o Neuroering Blosciences, inc. and US 2010/0222338 At to Chen et al,

US 20770020877 A1 to Naurocring Biosciencess, Inc, teaches a method of treating or preventing testicular adrenal rest umars [TARTY
{Para. [B044], glucocormicaid trealiment inciude ceriisel replacement and suppression of AGTH 1o prevart virilization and menstiual
disturhancas in wormen and to inhibit testizular adrens! rest tumors in men.; Para. {0047}, Trestment of CAH includes aTors o nermalize
the cortisol deficiency with glucocorticoids.. ; Claim 1, & mathod for tresting Congenital Adranal Hyperplasia (CAH} by sdministaring to a
subject in nasd thareof a CRF1 recepler antagonst. ..}, comprising administering to a subject in need therecf & corticotropin-releasing
factor type-1 (CRF1} antagonist (Claim 1; Para, [0007]); and a melhod of treating or preventing testicular adrenal rest wimers (TART)
{Paras. {0044] sndd [O047]; Tlaim 1), comprising sdministering o a subject in need thareol & pharmaceutical composition {Paras. [0081]
s [D0GE], The pharmaceutical compositions describsd hersin that comprise 8t least one of the CRF1 antagonist compounds described
hatsin may be administered to & subject in nesd by any ong of several routes that effectively daliver an effective amount of the
compound.; Clalm 1)

LS 203040222333 At to Chen el al., in the fisld of Ireating conganiial adrenal hyparpiasia (Para. [0014)), teach a corticotropin-releasing
facior type-1 (CRFY) antagonist {Para, [0125) Bx. No. 2, 3-{2 d-Dibromo-thiazol-8-yi}- 7-(1-ethyl-propyh2 -dimethyi-pyrazolof 1,5-2]
pyrimidine; Para. {00571, The compounds of Formula |are CRF-1 aniagonists and, as such, are usaiul far reating 2 condition which g
treatabis by reducing CRE 1 recepior tone or stimuiation ) a compound of structural Farmuia {1} wharein | R1 and R2 are indepandantly
gthyl, R s Br, and R4 is Br {Para. [0125), Ex. No. 2, 3-(2.4-Ditromo-thiazol-5-yi) T 1-atnyi-propyl 2, 5-dimsthyl-pyrazeiol1,5-2]
pyrimidingl; and a pharmaceuticsl composition, comprising & compaund of siruciural Formuia i1} {Claim 10, A pharmacauticsl
compositon comprising: 8 compound according to claim 1, or a pharmaceutically accaptabls sall thereol, and 5 phiarmaceutically
aceeplabie excipient | (Para. [025), £x No. 2, 3-{2 2-Dibromo-thiazob-S-yi} 7-{1-athyi-propyl}-2 5-dimethyi-pyrazolof | S-alpyrrmdine).

The inventions isted in Groups I+ tharsfors lack unity under Ruls 13 because they do nol share 3 same of corresponding special
technical feature,

Form PCT/ASAR D (extra sheet) (January 2015)
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Attorney Docket No. 50535-709.307

PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor: HOWERTON; Alexis Group Art Unit: Not Yet Assigned
Serial Number: US18/307,718 Examiner: Not Yet Assigned
Filing or 371 (¢c) Date: ~ 2023-04-26 CONFIRMATION NO: 9067
Title: CORTICOTROPIN

RELEASING FACTOR

RECEPTOR

ANTAGONISTS

FILED ELECTRONICALLY ON: August 1, 2023

Commuissioner for Patents
P.O. Box 1430
Alexandrna VA 22313-1430

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR § 1.97

Commissioner for Patents:

An Information Disclosure Statement along with attached PTO/SB/08 is hereby submitted. A
copy of each listed publication is submitted, if required, pursuant to 37 CFR §§1.97-1.98, as indicated
below.

The Examiner is requested to review the information provided and to make the information of
record in the above-identified application. The Examiner 1s further requested to imtial and return the
attached PTO/SB/08 in accordance with MPEP § 609.

The right to establish the patentability of the claimed invention over any of the information
provided herewith, and/or to prove that this information may not be prior art, and/or to prove that this
information may not be enabling for the teachings purportedly offered. 1s hereby reserved.

This statement is not intended to represent that a search has been made or that the information

cited in the statement is, or is considered to be, prior art or material to patentability as defined in § 1.56.

Attorney Docket No. 50535-709.307
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A XK 37 CFR $ 1.97 (b). This Information Disclosure Statement should be considered by the Office
because:

I (1) It is being filed within 3 months of the filing date of a national application and is
other than a continued prosccution application under § 1.53 (d):

--OR --
O 2) It 1s being filed within 3 months of entry of the national stage as set forth in §
1.491 in an international application;
--OR --
X (3) It is being filed before the mailing of a first Office action on the merits;
--OR --

N (4) It 1s being filed before the mailing of a first Office action after the filing of a
request for continued examination under § 1.114.

B. [] 37CFR § 1.97(c). Although this Information Disclosure Statement is being filed after the period
specified in 37 CFR § 1.97(b), above, it is filed before the mailing date of the earlier of (1) a final
office action under § 1.113, (2) a notice of allowance under § 1.311, or (3) an action that otherwise
closes prosecution in the application, this Information Disclosure Statement should be considered
because it 1s accompanied by one of:

N a statement as specified in §1.97 (e) provided concurrently herewith;
--OR --

] a fee of $260.00 as set forth in § 1.17 (p) authorized below. enclosed. or included with
the payment of other papers filed together with this statement.

C. [] 37 CFR § 1.97 (d). Although this Information Disclosure Statement is being filed after the
mailing date of the earlier of (1) a final office action under § 1.113, (2) a notice of allowance under §
1.311. or (3) an action that otherwise closes prosecution in the application. it 1s being filed before
payment of the issue fee and should be considered because it 1s accompanied by:

i. astatement as specified in § 1.97 ()
-- AND --

ii. a fee of $260.00 as set forth in §1.17(p) is authorized below. enclosed. or included
with the payment of other papers filed together with this Statement.

D. [] 37 CFR §1.97 (e). Statement.

| A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (c):

-- AND/OR --
1 A statement is provided herewith to satisfy the requirement under 37 CFR §§ 1.97 (d):
-- AND/OR --
O A copy of a dated communication from a foreign patent office clearly showing that the

information disclosure statement 1s being submitted within 3 months of the filing date on
the communication 1s provided in licu of a statement under 37 C.FR. § 1.97(¢c) (1) as
provided for under MPEP 609.04(b) V.

Attorney Docket No. 50535-709.307
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E. [ Statement Under 37 C.F.R. §1.704(d). Each item of information contained in the information
disclosure statement was first cited in any communication from a patent office in a counterpart
foreign or international application or from the Office or is a communication that was issued by a
patent office in a counterpart foreign or interational application or by the Office that was received by
an individual designated in § 1.56(c) not more than thirty (30) days prior to the filing of this
information disclosure statement. This statement is made pursuant to the requirements of 37 C.F.R.
§1.704(d) to avoid reduction of the period of adjustment of the patent term for Applicant(s) delay.

F. 37 CFR §1.98 (a) (2). The content of the Information Disclosure Statement is as follows:

O

X

X

O

Copies of each of the references listed on the attached Form PTO/SB/08 are enclosed
herewith.

—-OR --

Copies of U.S. Patent Documents (issued patents and patent publications) listed on the
attached Form PTO/SB/08 are not enclosed.

-- AND/OR --

Copies of Foreign Patent Documents and/or Non Patent Literature Documents listed on
the attached Form PTO/SB/08 are enclosed in accordance with 37 CFR §1.98 (a)(2).

-- AND/OR --

Copies of pending unpublished U.S. patent applications are enclosed in accordance with
37 CFR §1.98 (a) (2) (iii).

G. K 37 CFR §1.98¢a)(3). The Information Disclosure Statement includes non-English patents and/or

references.

1

X

Pursuant to 37 CFR §1.98(a)(3)(i), a concise explanation of the relevance of each patent,
publication or other information provided that 1s not in English is provided herewith.

] Pursuant to MPEP 609(B), an English language copy of a foreign search report is
submitted herewith to satisfy the requirement for a concise explanation where
non-English language information is cited in the search report.

—-OR --

] A concise explanation of the relevance of each patent, publication or other
information provided that is not in English is as follows:

Pursuant to 37 CFR §1.98(a) (3) (i1), a copy of a translation, or a portion thereof, of the
non-English language reference(s) is provided herewith.

H. [] 37 CFR §1.98(d). Copics of patents. publications and pending U.S. patent applications, or other
information specified in 37 C.E.R. § 1.98(a) arc not provided herewith because:

1

O

Pursuant to 37 CFR §1.98(d)(1) the information was previously submitted in an
Information Disclosure Statement, or cited by examiner for another application under
which this application claims priority for an earlier effective filing date under 35 U.S.C.
120.

Application in which the information was submitted:

Information Disclosure Statement(s) filed on:
AND

The information disclosure statement submitted in the earlier application complied with
paragraphs (a) through (c) of 37 CFR §1.98.

3

Attorney Docket No. 50535-709.307
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I. X Fee Authorization. The Commissioner is hereby authorized to charge the above-referenced fees
of $0.00 and charge anv additional fees or credit any overpayment associated with this
communication to Deposit Account No. 23-2415 (Docket No.30535-709.307).

Dated: August 1, 2023

650 Page Mill Road

Palo Alto, CA 94304-1050
(650) 493-9300

Customer No. 21971

Attorney Docket No. 50535-709.307
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Respectfully submitted.,

WILSON SONSINI GOODRICH & ROSATI

By:_/Stephen Olshemski/

Stephen Olshemski
Reg. No. 80,283



United States Patent and Trademark Office

Under Secretary of Commerce for inteliectual Property and
Director of the United States Pafent and Trademark Office

WELCOME YO THE UNITED STATES PATENT AND TRADEMARK OFFICE (USPTO)

Congratulations on taking the first step to protect your invention, You can now advertise or mark any products
covered by this application for your invention as “Patent Pending” for as long as this application is pending!

We are here to help you on the rest of your journey.

Mew to the process? The Patant Basics page will take vou from Contact us:
“What i 17" to assis with the application pr ; . . .
What is a patent?” to assistance with the application process, + General information: USPTO Contact Center

= www.uspio.gov/PateniBasics - wwwauspto.gov/help
«  Pateni Center:
Patent Electronic Business Centey
- www.spte.gov/EBC

Consider cost savings. You might qualify for small entity or
micro entity status, which means a discourt on most USFTO
patent {ees.

o www.uspto.gov/EntityStatus = Pre or post-examination: Application Assistance Linit

- wwwausplo.gov/Patentdssistance
HBecome a registered electronic filer {efiler), You'll gain access
to the full capahilities of Patent Center. As a registered efiler,
you can electronically view your submission, track the progress " Access our free services all in one spot. Find ail of our
of your application, and respond to USPTO correspondence. contact centers, nationwide services, events, aducation,
and training.
- www.uspto.gov/ FresServices

Want to learm more?

« www.usplo.goy/ NewPatentFilers

Learn how to identify which of your creative ideas might be
intellectual property assets and how to protect them by using
the LISPTO intellectual Property (1P) Identifier.

« Connect with us on instagram, Linkedin, Twitier,
Faceboolk, and YouTube,

* ipidentifieruspto.gov +  Hear about resources for startups, inventors, and
We also provide Pro Se Assisiance, support specifically entrapraneurs, as well as our initiatives engaging women,
gearad for independent inventors without an attorney or the military community, and others, These programs ofier
agent. Follow the link below, call us at 866-T67-3848, or email helpful tips and tricks on identifving and managing your 1P,
proseassistancecenter@uspto.gov. finding options for funding, and expanding vour network to
= www.uspto.goy/ ProSePatents support your business,

- www.usplo.gov/stariups
Mead help near you? We hava regional offices across the
country, 25 well as Patent and Trademark Resource Centers in
libraries in nearly every state, with specialists standing by to
help you at no cost,

- www.usplo.gov/inventors
www.uspto.gov/initiatives

= We hope you connect with us by subseribing to receive

" www.uspto.gov/locations important notifications by email.

" www.uspto.gov/ptrc - wwwaisplo.gov/subscribe

Wk Vidal VY

Kathi Vidal Derrick Brent
Under Sacretary of Commerce for Infellectual Property and Deputy Under Secrelary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office Deputy Director of the United States Patent and Trademark Office
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20",
= |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter "3".

Substitute for Form PTO-875 18/307,718
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) ({Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE(S$) FEE($)
BASIC FEE
A o) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFA 1161k, (i}, or (m) N/A N/A N/A N/A 700
EXAMINATION FEE
(37 GFR 1.16(n), (2}, o (a}) N/A N/A N/A N/A 800
i I N on [0 -] 100
INDEPENDENT CLAIMS .
(37 GFR 1.16(h) 1 minus 3 = X = 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper. the application size fee due is
FEE $310 ($155 for small entity} for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof, See 35 U.S.C.
41{a){1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 GFR 1.16())) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1920
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) {Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITICNAL
< AFTER PREVIOUSLY | EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
w Total 0 = =
S| CFR]a 16(i)) s X - OR |« -
o * inus ' =
Z | cremiem B x - OR |x -
E Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIFLE DEFENDENT CLAIM (37 GFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1] (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
o AFTER PREVIOUSLY EXTRA RATE($) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
w Total . Minus | ¥ - " -
g (a7 cm? 1611 OR [=x -
Independant * Minus | = B -
5 (37 CFR 1.16(h)) x B OR |« B
E Application Size Fee (37 GFR 1.16(s))
R
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) 0
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: %ﬁuﬁgoomk FOR. PATENTS

Alexandria, Virginia 22313-1450
WRWIspto. gov

I—APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/307,718 04/26/2023 1920 50535-709.307 21 1
CONFIRMATION NO. 9067
21971 FILING RECEIPT

G50 PAGE MILL ROAD R D A

PALO ALTO, CA 94304-1050
Date Mailed: 09/19/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTQ processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Alexis HOWERTON, South San Francisco, CA;
Hal GERBER, South San Francisco, CA;
Michael HUANG, South San Francisco, CA;
Applicant(s)

Spruce Biosciences, Inc., South San Francisco, CA;
Power of Attorney: The patent practitioners associated with Customer Number 021971

Domestic Priority data as claimed by applicant

This application is a CON of 18/078,649 12/09/2022
which is a CON of 17/586,228 01/27/2022 ABN
which is a DIV of 17/359,411 06/25/2021 PAT 11,351,177
which is a CON of 17/063,592 10/05/2020 PAT 11,344,557
which is a CON of 16/388,620 04/18/2019 PAT 10,849,908
which is a CON of PCT/US2018/046760 08/14/2018
which claims benefit of 62/545,406 08/14/2017

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

page 1 of 4
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/18/2023
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/307,718

Projected Publication Date: 12/28/2023
Non-Publication Request: No

Early Publication Request: No

Title

CORTICOTROPIN RELEASING FACTOR RECEPTOR ANTAGONISTS

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTQO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at hitp://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights}, you may wish
to consult the U.S. Government website, hitp://www .stopfakes.gov. Part of a Department of Commerce initiative,
page 2 of 4
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this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For guestions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Depariment of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774}; the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop

page 3of 4
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4

2420



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandna, Virgima 223131450

WWW LSPIO. g0V

| APPLICATION NO, | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCEET NO. CONFIRMATION NO.
18/307,718 04/26/2023 Alexis HOWERTON S0535-T09 307 9067
21971 i T5U0 092002023 | EXAMINER
WILSON SONSINI GOODRICH & ROSATI
650 PAGE MILL ROAD CENTRAL, DOCKET

PALO ALTO, CA 94304-1050

| ART UNIT | FPAFEE NUMBER
OFAP

| NOTIFICATION DATE | DELIVERY MODE

09/20/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

patentdocket@ wsgr.com

PTOL-90A {(Rev. 04/07)

2421



Application No. Applicant(s)

18/307,718 HOWERTON et al.
Decision Granting Request for
Prioritized Examination (Track /)  |Examiner Art Unit AIA (FITF) Status
FIKIRTE A GEREMEW OMBL Yes

1. THE REQUEST FILED 26 April 2023 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A. for an original nonprovisional application (Track ).
B. 0J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time penod for filing a reply;

B. filing an a
mdgpgndgm_clalms._mgte_lhan_umupmmhtms_ ora multlple dependem claim;

filing a request for continued examination ;

filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

T & mm©oo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to FIKIRTE GEREMEW at (703)
756-1930. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

IFIKIRTE A GEREMEW/
PROGRAM SUPPORT ASSISTANT, OMBL

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Approved for use through 11/30/2020. OME 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

/' Substitute for form 1448/PTO Complete if Known _‘\
Application Number US18/307,718
Filing Dat -26-
INFORMATION DISCLOSURE L L S —
STATEMENT BY APPLICANT i s :
(Use as many sheets as necessary) -

Examiner Name RONEY; Celeste A.

Sheet | 1 | of | 4 Attorney Docket Number  |50535-709.307

U.S. PATENT DOCUMENTS
Examiner Cite Publication Date MName of Patentee or Pages, Columns, Lines, Where
Initials™ No.* Document Number MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear
Number-Kind Code” " "
None
FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* cit Date Applicant of Cited Document Where Relevant Passages
N oﬁ MM-DD-YYYY Or Relevant Figures Appear TS
Country Code™ Number* Kind Code” (if known)
SB PHARMCO INC
001 WO-2005079868-A2 09-01-2005 [US], et al. a
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. Applicant's unique citation designation number (optional). ~ See Kinds Codes of USPTO Patent
a -

Documents al ww do00v or MPEP 801.04,  Enter Office that issued the document, by the two-letter c?de (WIPO Standard ST.3). For Japanese patent documents, the
indication of the year of the reign of the Emperor must precede the serial number of the patent document. Kind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. «Applicant is fo place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.88. The information is required to cbtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this

burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9198) and select option 2.
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Approved for use through 11/30/2020. OME 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

/' Substitute for form 1448/PTO Complete if Known _‘\
Application Number US18/307,718
INFORMATION DISCLOSURE o entor 202023
STATEMENT BY APPLICANT i st ’
(Use as many sheets as necessary) -
Examiner Name RONEY:; Celeste A.
Sheet | 2 [ of | 4 Attorney Docket Number 50535-709.307

NON-PATENT LITERATURE DOCUMENTS

Examiner Cite Include name of the author(in CAPITAL LETTERS) title of the article(when appropriate), title of
Initials™ No. the item (book,magazine journal,serial, symposium,catalog,etc.),date,page(s),volume-issue T?
number(s),publisher, city and/or country where published.

001 ABCAM. CP 154526 hydrochloride, non-peptide CRF1 receptor antagonist ab141429. Product
datasheet. Retrieved online on September 19, 2023 at:
https://www.abcam.com/products/biochemicals/cp-154526-hydrochloride-non-peptide-crf1-
receptor-antagonist-ab141429.html. 2 pages.

002 CHEN, C. Recent Advances in Small Molecule Antagonists of the Corticotropin-Releasing
Factor Type-1 Receptor-Focus on Pharmacology and Pharmacokinetics. Current Medicinal a
Chemistry, 2006, 13, 1261-1282.

003 MILLION et al. A novel water-soluble selective CRF1 receptor antagonist, NBI 35965, blunts
stress-induced visceral hyperalgesia and colonic motor function in rats. Brain Research, Vol. a
985, Issue 1, 2003, pages 32-42.

004 MORABBI et al. Pexacerfont as a CRF1 antagonist for the treatment of withdrawal symptoms in
men with heroin/methamphetamine dependence: a randomized, double-blind, placebo- a
controlled clinical trial. International Clinical Psychopharmacology 2017, Vol 00, No 00. 9 pages.

005 U.S. Serial No. 16/639,540 Office Action dated September 28, 2023. o

006 U.S. Serial No. 18/078,649 Office Action dated September 8, 2023. O

007 ZORRILLA et al. Progress in corticotropin-releasing factor-1 antagonist development. NIH
Public Access - Author Manuscript provided (2011). 24 pages. Published in final edited form as: | O
Drug Discov Today 2010; 15(9-10): 371-383.

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809, Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. ' Applicant's unique cilation designation number (optionaly. 2 Applicant is to place a check mark here if English language
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES CR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Approved for use through 11/30/2020. OME 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

/' Substitute for form 1448/PTO Complete if Known _‘\
Application Number US18/307,718
INFORMATION DISCLOSURE o entor 202023
STATEMENT BY APPLICANT i st ’
(Use as many sheets as necessary) -
Examiner Name RONEY:; Celeste A.
Sheet | 3 [ of | 4 Attorney Docket Number 50535-709.307

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any
[] communication from a foreign patent office in a counterpart foreign application not more than three months prior to
the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

OR
That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
[0 certification after making reasonable inquiry, no item of information contained in the information disclosure

statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

[] see attached certification statement.
[] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for
the form of the signature.

Signature /Christina Hoong/ Date (YYYY-MM-DD) 2023-10-6
Name/Print Christina Hoong Registration Number 77,769

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of
the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
resultin termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this formwill be subject to the following routine uses:

1.

The information on this formwill be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether disclosure of these records is required by the Freedom of Information
Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member

with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904
and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records
for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to
make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b) orissuance of a patent pursuantto 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the publicif the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an issued patent.

A record fromthis system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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u S M UNITED STATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

Page 1 of4
P.O.Box 1450

Alexandria, VA 22313 - 1450

www.uspto.gov
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CRF RECEPTOR ANTAGONISTS, THEIR PREPARATION, THEIR
PHARMACEUTICAL COMPOSITION AND THEIR USES

TECHNICAL FIELD

This invention relates generally to CRF receptor antagonists their
preparation, their pharmaceutical composition and their uses. CRF recéptor antagonists
are disclosed which have utility in the treatment of a variety of disorders, including the
treatment of disorders manifesting hypersecretion of CRF in a warm-blooded animals.
CRF receptor antagonists which are labeled with a positron emitting isotope for use in

PET are also disclosed.

BACKGROUND OF THE INVENTION

Positron Emission Tomography (PET) is a mnon-invasive imaging
technology where a compound labeled with a positron-emitting isotope is administered to
provide an in-situ image of the binding of the positron-emitting compound. The image
can be used to determine localization and quantification of specific areas where the
labeled compound binds providing diagnostic and drug discovery applications. Positron
emitting isotopes generally used for PET include g, BN, ¥0, K, "Br and ?*. The °N
and 'O isotopes have very short half lives limiting their usefulness. °Br and '*'I have
half lives of 16.3 hours and 4.2 days respectively which would allow easy production of
labeled CRF antagonists but the addition of the large halogen group changes the activity
of the compound and adds unwanted lipophilicity. 1C has a relatively short 20.5 minute
half life but ease of incorporating ''C into a PET compound makes this a useful isotope.
'8F has a half life of 110 minutes which allows sufficient time for incorporation of the
isotope into a tracer, purification and administration into a subject.

The incorporation of a positron emitting isotope into a Corticotropin-
releasing factor (CRF) antagonist may allow for the use of PET imaging in determining
the binding of labeled antagonists to CRF receptors. CRF is a 41 amino acid peptide

which has been found to produce profound alterations in endocrine, nervous and immune
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system function. CRF is believed to be the major physiological regulator of the basal and
stress-release of adrenocorﬁcotroﬁic hormone ("ACTH"), B-endorphin, and other pro-
opiomelanocortin ("POMC")-derived peptides from the anterior pituitary (Vale et al.,
Science 213:1394-1397, 1981). The CRF receptor is coupled to a GTP-binding protein
(Perrin et al., Endocrinology 118:1171-1179, 1986) which mediates CRF-stimulated
increase in intracellular production of cAMP (Bilezikjian, L.M., and W.W. Vale,
Endocrinology 113:657-662, 1983). In addition to its role in stimulating the production
of ACTH and POMC, CRF is also believed to coordinate many of the endocrine,
autonomic, and behavioral responses to stress, and may be involved in the
pathophysiology of affective disorders. Moreover, CRF is believed to be a key
intermediary in communication between the immune, central nervous, endocrine and
cardiovascular systems (Crofford etal., J. Clin. Invest. 90:2555-2564, 1992; Sapolsky
et al., Science 238:522-524, 1987; Tilders et al., Regul. Peptides 5:77-84, 1982). Overall,
CREF appears to be one of the pivotal central nervous system neurotransmitters and plays
a crucial role in integrating the body's overall response to stress.

Administration of CRF directly to the brain elicits behavioral,
physiological, and endocrine responses identical to those observed for an animal exposed
to a stressful environment. For example, intracerebroventricular injection of CRF results
in behavioral activation (Sutton et al., Nature 297:331, 1982), persistent activation of the
electroencephalogram (Ehlers et al., Brain Res. 278:332, 1983), stimulation of the
sympathoadrenomedullary pathway (Brown et al., Endocrinology 110:928, 1982), an
increase of heart rate and blood pressure (Fisher et al., Endocrinology 110:2222, 1982),
an increase in oxygen consumption (Brown et al., Life Sciences 30:207, 1982), alteration
of gastrointestinal activity (Williams et al., Am. J. Physiol. 253:G582, 1987), suppression
of food consumption (Levine et al., Neuropharmacology 22:337, 1983), modificationi of
sexual behavior (Sirinathsinghji et al., Nature 305:232, 1983), and immune function
compromise (Irwin et al., Am. J. Physiol. 255:R744, 1988). Furthermore, clinical data
suggests that CRF may be hypersecreted in the brain in depression, anxiety-related
disorders, and anorexia nervosa. (DeSouza, Ann. Reports in Med. Chem. 25:215-223,
1990). Accordingly, clinical data suggests that CRF receptor antagonists may represent
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novel antidepressant and/or anxiolytic drugs that may be useful in the treatment of the
neuropsychiatric disorders manifesting hypersecretion of CRFE.

The administration of CRF antagonist which has been labeled with a
positron emitting isotope may permit the use of PET imaging to provide an in situ
evaluation of the labeled antagonist’s binding characteristics in the brain. The antagonist
should possess several characteristics such as specific binding to CRF receptors, high
brain penetration and the ability to be labeled with a positron emitting isotope as the
ultimate step in the synthesis.

U.S. Patent Nos. 6,514,982, 6,531,475, 6,664,261 and PCT application
‘W098/03510 describe CRF antagonists for use in treating various CRF mediated
diseases. The synthesis of certain pyrrolopyrimidines as PET ligands for the CRF
receptor has also been described. (L. Martarello et al., Nuclear Medicine and Biology, 28
(2001) 187-195).

While significant strides have been made toward achieving CRF
regulation through administration of CRF receptor antagonists, there remains a need in
the art for effective small molecule CRF receptor antagonists. There is also a need for
pharmaceutical compositions containing such CRF receptor antagonists, as well as
methods relating to the use thereof to treat, for example, stress-related disorders. The
used of CRF antagonists bearing a Positron emitting isotope as diagnostic and drug
discovery tools is also addressed. The present invention fulfills these needs, and provides

other related advantages.

SUMMARY OF THE INVENTION

In brief, this invention is generally directed to CRF receptor antagonists
2,5-dimethyl-3-(2,4-dimethoxypheny!)-7-(diethylamifio)pyrazolo[2,3-a]pyrimidine, 2,5-
dimethyl-3 -(2,4-dﬂnethoxyphenyl)-7-(N—ethyl—N—methoxyethylamino)pyrazolo[z,3-
aJpyrimidine, 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-{2-(S)-
methoxymethylpyrrolidinyl }-pyrazolo[2,3-a]pyrimidine, 2,5-dimethyl-3-(2,4-
dimethoxyphenyl)-7-(N-ethyl-N-{2-fluoroethyl} amino)pyrazolo[2,3-a]pyrimidine and 6-
(cyclopropylmethyl)-2-(2,4-dichlorophenyl)-7-(S)-ethyl-7,8-dihydro-4-methyl-6H-
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1,3,6,8a-tetraazaacenaphthylene, including stereoisomers, prodrugs and pharmaceutically
acceptable salts tﬁereoﬂ '

The CRF receptor antagonists of this invention may be radiolabeled and
have utility as diagnostic agents, research agents and agents useful in drug development
and evaluation. These and other aspects of the invention will be apparent upon reference
to the following detailed description. To this end, various references are set forth herein
which describe in more detail certain procedures, compounds and/or compositions, and

are hereby incorporated by reference in their entirety.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed generally to compounds useful as
corticotropin-releasing factor (CRF) receptor antagonists and as PET ligands.

In a first embodiment, the CRF receptor antagonists of this invention are
taken from 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-(diethylamino)pyrazolo[2,3-
a]pyrimidine, 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-(N-ethyl-N-
methoxyethylamino)pyrazolo[2,3-a]pyrimidine, 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-
7-{2-(S)-methoxymethylpyrrolidinyl } -pyrazolo[2,3-a]pyrimidine, 2,5-dimethyl-3-(2,4-
dimethoxyphenyl)-7-(N-ethyl-N-{2-fluoroethyl } amino)pyrazolo[2,3-a]pyrimidine and 6-
(cyclopropylmethyl)-2-(2,4-dichlorophenyl)-7-(S)-ethyl-7,8-dihydro-4-methyl-6H-
1,3,6,8a-tetraazaacenaphthylene.

In another embodiment, the CRF antagonist is labeled with a positron
emitting isotope to allow for iméging of the antagonist by PET. The isotope is generally
taken from !'C and '®F as these isotopes may generally be added as the last step of a
synthesis, may be purified quickly and may be administered to a subject, generally in

intravenous form.

Thé compounds of the present invention may generally be utilized as the
free base. Alternatively, the compounds of this invention may be used in the form of acid
addition salts. Acid addition salts of the free base amino compounds of the present
invention may be prepared by methods well known in the art, and may be formed from

organic and inorganic acids. Suitable organic acids include maleic, fumaric, benzoic,
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ascorbic, succinic, methanesulfonic, acetic, oxalic, propionic, tartaric, salicylic, citric,
gluconic, lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic, glutamic, and
benzenesulfonic acids. Suitable inorganic acids include hydrochloric, hydrobromic,
sulfuric, phosphoric, and nitric acids. Thus, the term “pharmaceutically acceptable salt”
of structure (I) is intended to encompass any and all acceptable salt forms.

In general, the compounds of the present invention may be made
according to the organic synthesis techniques known to those skilled in this field, as well
as by the representative methods set forth in the Examples.

The effectiveness of a compound as a CRF receptor antagonist may be
determined by various assay methods. Suitable CRF antagonists of this invention are
capable of inhibiting the specific binding of CRF to its receptor and antagonizing
activities associated with CRF. A compound of the present invention may be assessed for
activity as a CRF antagonist by one or more generally accepted assays for this purpose,
including (but not limited to) the assays disclosed by DeSouza et al. (J. Neuroscience
7:88, 1987) and Battaglia et al. (Synapse 1:572, 1987). IAs mentioned above, suitable
CRF antagonists include compounds which® demonstrate CRF receptor affinity. CRF
receptor affinity may be determined by binding studies that measure the ability of a
compound to inhibit the binding of a radiolabeled CRF (e.g., ['*I]tyrosine-CFR) to its
receptor (e.g., receptors prepared from rat cerebral cortex membranes). The radioligand
binding assay described by DeSouza etal. (supra, 1987) provides an assay for
determining a compound's affinity for the CRF receptor. Such activity is typically
calculated from the ICsp as the concentration of a compound necessary to displace 50% of
the radiolabeled ligand from the receptor, and is reported as a “K;” value calculated by
the following equation:

__ ICs

' 1+L/Kp
where L = radioligand and Kp = affinity of radioligand for receptor (Cheng and Prusoff,
Biochem. Pharmacol. 22:3099, 1973).

In addition to inhibiting CRF receptor binding, a compound's CRF
receptor antagonist activity may be established by the ability of the compound to
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antagonize an activity associated with CRF. For example, CRF is known to stimulate
various biochemical procesé,es, including adenylate cyclase activity.  Therefore,
compounds may be evaluated as CRF antagonists by their ability to antagonize CRF-
stimulated adenylate cyclase activity by, for example, measuring cAMP levels. The
CRF-stimulated adenylate cyclase activity assay described by Battaglia etal. (supra,
1987) provides an assay for determining a compound's ability to antagonize CRF activity.
Accordingly, CRF receptor antagonist activity may be determined by assay techniques
which generally include an initial binding assay (such as disclosed by DeSouza (supra,
1987)) followed by a cAMP screening protocol (such as disclosed by Battaglia (supra,
1987)).

The CRF receptor antagonists of the present invention demonstrate
activity at the CRF receptor site, and may be used as therapeutic agents for the treatment
of a wide range of disorders or illnesses including endocrine, psychiatric, and
neurological disorders or illnesses. More specifically, the CRF receptor antagonists of
the present invention may be useful in treating physiological conditions or disorders
arising from the hypersecretion of CRF. Because CRF ‘is believed to be a pivotal
neurotransmitter that activates and coordinates the endocrine, behavioral and automatic
responses to stress, the CRF receptor antagonists of the present invention can be used to
treat neuropsychiatric disorders. Neuropsychiatric disorders which may be treatable by
the CRF receptor antagonists of this invention include affective disorders such as
depression; anxiety-related disorders such as generalized anxiety disorder, panic disorder,
obsessive-compulsive disorder, abnormal aggression, cardiovascular abnormalities such
as unstable angina and reactive hypertension; and feeding disorders such as anorexia
nervosa, bulimia, and irritable bowel syndrome. CRF antagonists may also be useful in
treating stress-induced immune suppression associated ‘with"various diseases states, as
well as stroke. Other uses of the CRF antagonists of this invention include treatment of
inflammatory conditions (such as rheumatoid arthritis, uveitis, asthma, inflammatory
bowel disease and GI. motility), pain, Cushing's disease, infantile spasms, epilepsy and
other seizures in both infants and adults, and various substance abuse and withdrawal

(including alcoholism).
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Additional uses of the PET labeled CRF receptor antagonists of the
present invention include use in clinical research and diagnosis of various disease states
involving the CRF receptor. The labeled CRF receptor antagonists may also useful in the
study of pharmacology, drug pharmacokinetics, pharmacodynamics, biodistribution and
metabolism (Victor Pike, Drug Information Journal, 31 (1997), 997-1013).

In another embodiment of the invention, pharmaceutical compositions
containing one or more CRF receptor antagonists are disclosed. For the purposes of
administration, the compounds of the present invention may be formulated as
pharmaceutical compositions. Pharmaceutical compositions of the present invention
comprise a CRF receptor antagonist of the present invention (i.e.,, a compound of
structure (1)) and a pharmaceutically acceptable carrier and/or diluent. The CRF receptor
antagonist is present in the composition in an amount which is effective to treat a
particular disorder--that is, in an amount sufficient to achieve CRF receptor antagonist
activity, and preferably wiﬁ acceptable toxicity to the patient. Preferably, the
pharmaceutical compositions of the present invention may include a CRF receptor
antagonist in an amount from 0.1 mg to 250 'mg per dosage depending upon the route of
administration, and more preferably from 1 mg to 60 mg. Appropriate concentrations and
dosages can be readily determined by one skilled in the art.

Pharmaceutically acceptable carrier and/or diluents are familiar to those
skilled in the art. For compositions formulated as liquid solutions, acceptable carriers
and/or diluents include saline and sterile water, and may optionally include antioxidants,
buffers, bacteriostats and other common additives. The compositions can also be
formulated as pills, capsules, granules, or tablets which contain, in addition to a CRF
receptor antagonist, diluents, dispersing and surface active agents, binders, and
lubricants. One skilled in this art may further formulate the CRF receptor aritagonist in
an appropriate manner, and in accordance with accepted practices, such as those disclosed
in Remington's Pharmaceutical Sciences, Gennaro, Ed., Mack Publishing Co., Easton, PA
1990.

In addition, prodrugs are also included within the context of this invention.
Prodrugs are any covalently bonded carriers that release a compound of structure (I) in
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vivo when such prodrug is administered to a patient. Prodrugs are generally prepared by
modifying functional groups in a way such that the modification is cleaved, either by
routine manipulation or in vive, yielding the parent compound.

In another embodiment, the present invention provides a method for
treating a variety of disorders or illnesses, including endocrine, psychiatric and
neurological disorders or illnesses. Such methods include administering of a compound
of the present invention to a warm-blooded animal in an amount sufficient to treat the
disorder or illness. Such methods include systemic administration of a CRF receptor
antagonist of this invention, preferably in the form of a pharmaceutical composition. As
used herein, systemic administration includes oral and parenteral methods of
administration. For oral administration, suitable pharmaceutical compositions of CRF
receptor antagonists include powders, granules, pills, tablets, and capsules as well as
liquids, syrups, suspensions, and emulsions. These compositions may also include
flavorants, preservatives, suspending, thickening and emulsifying agents, and other
pharmaceutically acceptable additives. For parental administration, the compounds of the
present invention can be prepared in aqueous injection solutions which may contain, in
addition to the CRF receptor antagonist, buffers, antioxidants, bacteriostats, and other

additives commonly employed in such solutions.

As mentioned above, administration of a compound of the present
invention can be used to treat a wide variety of disorders or illnesses. In particular, the
compounds of the present invention may be administered to a warm-blooded animal for
the treatment of depression, anxiety disorder, panic disorder, obsessive-compulsive
disorder, abnormal aggression, unstable angina, reactive hypertension, anorexia nervosa,
bulimia, irritable bowel syndrome, stresssinduced immune - suppression, stroke,
inflammation, pain, Cushing's disease, infantile spasms, epilepsy, and substance abuse or
withdrawal.

The following examples are provided for purposes of illustration, not

limitation.
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EXAMPLES
The CRF receptor antagonists of this invention may be prepared by the
methods disclosed in Examples 1 to 4. Example 5 presents a method for determining the

receptor binding affinity.

5 Analytical HPLC-MS (LC-MS)
HP 1100 series: equipped with an auto-sampler, an UV detector (220 nM

and 254 nM), a MS detector (electrospray);
HPLC column: YMC ODS AQ, S-5, 5, 2.0 x50 mm cartridge;
HPLC gradients: 1.5 mL/minute, from 10 % acetonitrile in water to 90 %

10  acetonitrile in water in 2.5 minutes, maintaining 90 % for 1 minute.

Prep. HPLC-MS
Gilson HPLC-MS equipped with Gilson 215 auto-sampler/fraction

collector, an UV detector and a ThermoFinnigan AQA Single QUAD Mass detector

(electrospray);
15 HPLC column: BHK ODS-0/B, 5 p, 30x75 mm
HPLC gradients: 35 mL/minute, 10 % acetonitrile in water to 100 %

acetonitrile in 7 minutes, maintaining 100 % acetonitrile for 3 minutes.

20 _ EXAMPLE 1
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A suspension of potassium t-butyloxide (7.3 g, 65 mmol, 1.4 eq) in 1,2~
dimethoxyethane (DME, 40 mL) was chilled to —50 °C under nitrogen. Tosylmethyl
isocyanide (9.1 g, 46.5 mmol, 1 eq) in 40 mL DME was added dropwise while the
temperature was kept below —50 °C. 2,4-Dimethoxybenzaldehyde (7.7 g, 46.5 mmol, 1
eq) was added dropﬁr:ise and the reaction mixture was stirred for 30 minutes to give
compound 1a. MeOH (100mL) was added and the mixture was refluxed for 30 minutes. -
Most of the DME and MeOH were removed, the residue was resuspended in water (100
mL) and ethyl acetate (100 mL). Following neutralization with acetic acid, the organic
layer was washed with brine and dried under sodium sulfate, concentrated and purified by
silica gel column using 25% ethyl acetate in hexane to yield 5.5g of 1b as a white solid.

10
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Step 1B:
To 2, 4-dimethoxyphenylacetonitrile 1b (36.0 g, 204 mmol, 1 equiv.) in dry THF

(300 mL) was added 12 g (510 mmol, 2.5 equiv) of 60% NaH portionwise. A few drops
of EtOAc were added and the reaction was heated gently to initiate the reaction. The
remaining EtOAc (150 mL) was then added dropwise. After 2 hours the reaction was
poured into ice water and was washed with ether. The aqueous layer was acidified to pH

= 6 and was extracted with EtOAc, dried over MgSQy, filtered and concentrated in vacuo
to give 44.2 g of 1c.

Step 1C:
A mixture of 1¢ (8.17 g, 37.3 mmol) and hydrazine monohydrobromide (15.3 g,

135.4 mmol) was refluxed in EtOH/H,0 (6:1) for 5 h. After evaporation of EtOH, the
residue was extracted with EtOAc and water. The organic phase was dried and

evaporated to dryness to give 1d.

Step 1D:
A mixture of the compound 1d (6.5 g, 27.9 mmol) was refluxed with ethyl

acetoacetate (5.0 mL) in acetic acid (100 mL) for 3 h. After evaporation of AcOH, ethyl
ether was added and 1e (10.4 g) was obtained after filtration through a medium fritted
funnel. In place of the acetic acid solvent, the reaction may be refluxed in dioxane (50
mL) overnight followed by addition of ether to precipitate the product.
Step 1E:
To a suspension of compound 1e (1.9 g, 6.3 mmol) in acetonitrile was added

POCI; (2.2 mL, 24.1 mmol). The suspension was heat to reflux for 5 h. The resulting
orange solution was cooled to room temperature and poured onto.ice-water. After
extraction with EtOAc, compound 1f was obtained by column chromatography
purification (1.70 g, 85%).
Step 1F:

Compound 1f (30 mg) and excess diethylamine in acetonitrile (0.8 mL) were heated
at 160 °C with a microwave for 16 min. Purification with a Sciex2 prep LC-MS system

11
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gave 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-(diethylamino)pyrazolo[2,3-a]pyrimidine

1-1. LCMS 355 (MH"), FW =354.45

Following the same general procedure the following compounds were also synthesized:

2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-(N-ethyl-N-methoxyethylamino)pyrazolo[2,3-
5 a]pyrimidine. LCMS 385 (MH"), FW = 384.48;

2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7- {2-(S)-methoxymethylpyrrolidinyl } -

pyrazolo[2,3-aJpyrimidine. LCMS 396 (MH"), FW = 396.49.

10

EXAMPLE 2
=N
o HO
A0 _o 0
—— e —_—
2a 2b
OH OTBDMS OTBDMS
H H
— ! B
=N Lz NH, 4y N =
— —
N
/0 - ~ o —_— /0 B
O 2e
OTBDMS
2c OTBDMS 24 OTBDMS
SIS D
N“"-
g N7 S _ }JHN S NN X
o g =N ~ ZNN
~ R _-0 _0
2f 2% 2-1
OTBDMS
Step 2A:

2-Hydroxy-4-methoxybenzaldehyde is protected by reaction with tert-
butyldimethylsilyl chloride (TBDMSCI) and imidazole in DMF to give the tert-
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butyldimethylsilyl ether 2a. Using 2a and following the procedure as outlined in steps
1A to 1E, compound 2f is realized. 2f and diethylamine following the procedure of Step
1F followed by deprotection of the tert-butyldimethylsilyl group with
tetrabutylammonium fluoride or acid under standard conditions gives 2g. Alkylation of
the hydroxy group of 2g with !'C methyl iodide and sodium hydride in solvent such as
DMF or acetonitrile gives 2-1.

EXAMPLE 3
a&‘“ G o . )
4
— N/ —_— P e o
~0 /0 N /0
—0 1f _0 3a 4 31
Step 3A:
Compound 1f and ethylaminoethanol following the procedure of Step 1F gives

3a.

Step 3B:

Compound 3a is converted to the sulfonate ester such as mesylate, tosylate or
triflate followed by reaction with '°F ion to give 3-1 (L. Martarello et al., Nuclear
Medicine and Biology 28 (2001) 187-195). Compound 3a and methanesulfonyl chloride
in pyridine yields a mesylate which undergoes a nucleophilic substitution with K'®F to
give 3-1 which is purified by HPLC.

13
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EXAMPLE 4

6-(CYCLOPROPYLMETHYL)-2-(2,4-DICHLOROPHENYL)-7-(S)-ETHYL-7,8-DIHYDRO-4-~
METHYL-6H-1,3,6,8 A-TETRAAZAACENAPHTHYLENE

Step 4A:
According to the general procedure of Ishiwata et al., Appl: Radiat. Isot.,

46, 10: 1009-1013, cyclopropyl-[''C]-methyliodide is prepared. [''C]CO, is transferred

10 into a solution of cyclopropyl magnesium bromide in THF at 0 — 5 °C, followed by
immediate reduction with lithium aluminum hydride. Hydroiodic acid is added, the
mixture is heated to give 4a after purification.

Step 4B:
Compound 4b (synthesized according to various procedures in U.S. Patent

15 No. 6,531,475) is alkylated with compound 4a using standard conditions such as sodium

hydride, sodium methoxide or cesium carbonate in a solvent such as DMF followed by

purification by HPLC to give 4-1.

EXAMPLE 5
CRF RECEPTOR BINDING ACTIVITY

20 The compounds of this invention may be evaluated for binding activity to
the CRF receptor by a standard radioligand binding assay as generally described by

14
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Grigoriadis et al. (Mol. Pharmacol vol50, pp679-686, 1996) and Hoare et al. (Mol.
Pharmacol vol63 pp751-765, 2003.) By utilizing radiolabeled CRTF ligands, the assay

may be used to evaluate the binding activity of the compounds of the present invention

with any CRF receptor subtype.
Briefly, the binding assay involves the displacement of a radiolabeled CRF

ligand from the CRF receptor. More specifically, the binding assay is performed in 96-
well assay plates using 1-10ug cell membranes from cells stably transfected with human
CRF receptors. Each well receives about 0.05 ml assay buffer (e.g., Dulbecco’s
phosphate buffered saline, 10 mM magnesium chloride, 2mM EGTA) containing
compound of interest or a reference ligand (for example, sauvagine, urocortin I or CRF),
0.05 ml of ['*’I] tyrosine - sauvagine (final concentration ~150 pM or approximately the
Kp as determined by Scatchard analysis) and 0.1 ml of a cell membrane suspension
containing the CRF receptor. The mixture is incubated for 2 hours at 22 °C followed by
separation of the boﬁnd and free radioligand by rapid filtration over glass fiber filters.
Following three washes, the filters are dried and radioactivity (Auger electrons from '2°])
is counted using a scintillation counter. All radioligand binding data may be analyzed
using the non-linear least-squares curve-fitting programs Prism (GraphPad Software Inc)
or XLfit (ID Business Solutions Ltd).

It will be appreciated that, although specific embodiments of the invention
have been described herein for purposes of illustration, various modifications may be
made without departing from the spirit and scope of the invention. Accordingly, the

invention is not limited except as by the appended claims.

15
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® R W

CLAIMS

A compound taken from 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-
(diethylamino)pyrazolo[2,3-a]pyrimidine, 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-
(N—ethyl—N—methoxyethylamino)pyrazolo[Z,B-a]pyrimidine, 2,5-dimethyl-3~(2,4-
dimethoxyphenyl)-7-{2-(S)-methoxymethylpyrrolidinyl}-pyrazolo[2,3-a]pyrimidine,
and 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-(N-ethyl-N-{2-
ﬂuoroeth_yl}amino)pyrazolo[2,3-a]pyrimidine.

A compound taken from 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-
(diethylamino)pyrazolo[2,3-a]pyrimidine, 2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-
(N—ethyl-N-meﬂl(;xyethylamino)pyrazolo[Z,B—a]pyrimidine, 2,5-dimethyl-3-(2,4-
dimethoxyphenyl)-7-{2-(S)-methoxymethylpyrrolidinyl}-pyrazolo[2,3-a]pyrimidine,
2,5-dimethyl-3-(2,4-dimethoxyphenyl)-7-(N-ethyl-N-{2-

ﬂuofoethyl} amino)pyrazolo[2,3-a]pyrimidine and 6-(cyclopropylmethyl)-2-(2,4-
dichlorophenyl)-7-(S)-ethyl-7,8-dihydro-4-methyl-6H-1,3,6,8a-
tetraazaacenaphthylene for use as PET ligands.

A composition comprising a compound of claim 1 in combination with a
pharmaceutically acceptable carrier or diluent.

A method for treating a disorder manifesting hypersecretion of CRF in a warm-
blooded animal comprising administering to the animal an effective amount of the
pharmaceutical composition of claim 3.

The method of claim 4 wherein the disorder is depression.

The method of claim 4 wherein the disorder is an anxiety-related disorder.

The method of claim 4 wherein the disorder is irritable bowel syndrome.

A composition comprising a compound of claim 2 in combination with a

pharmaceutically acceptable carrier or diluent.
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22313-1450. DO NOT SEND FEES CR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.

/CELESTE A ROMNEY/ 10/04/2023
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.R/
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Approved for use through 11/30/2020. OME 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

4 Substitute for form 1449/PTO Complete if Known \
Application Number US18/307,718
INFORMATION DISCLOSURE o etor 262023
STATEMENT BY APPLICANT i Mo Yol Assionag
(Use as many sheets as necessary) - gne
Examiner Name Not Yet Assigned
Sheet | 11 | of | 12 Attorney Docket Number  |50535-709.307

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any
[] communication from a foreign patent office in a counterpart foreign application not more than three months prior to
the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

OR
That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
[0 certification after making reasonable inquiry, no item of information contained in the information disclosure

statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

[] see attached certification statement.
[] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for
the form of the signature.

Signature /Stephen Olshemski/ Date (YYYY-MM-DD) 2023-05-10
Name/Print Stephen Olshemski Registration Number 80,285

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

10/04/2023 /CELESTE A RONEY/

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.R/
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of
the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
resultin termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this formwill be subject to the following routine uses:

1.

The information on this formwill be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether disclosure of these records is required by the Freedom of Information
Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member

with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904
and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records
for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to
make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b) orissuance of a patent pursuantto 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the publicif the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an issued patent.

A record fromthis system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

/CELESTE A RONEY/ 10/04/2023

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.R/

2463




Bibliographic Data
Application No: 18/3 07,7 18

Foreign Priority claimed: O Yes ®No
35 USC 119 (a-d) conditions met: Cves CINo [IMet After Allowance
Verified and Acknowledged: [/CELESTE A RONEY/ |
Examiner's Signature Initials
Title: Eg%ilggg%?ﬂglN RELEASING FACTOR RECEPTOR
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
04/26/2023 424 1612 50535-709.307
RULE
APPLICANTS

Spruce Biosciences, Inc., South San Francisco, CA, UNITED STATES
INVENTORS

Alexis HOWERTON,
Hal GERBER, South San Francisco, CA. UNITED STATES
Michael HUANG, South San Francisco, CA, UNITED STATES
CONTINUING DATA
This application is a CON of 18078649 12/09/2022
18078649 is a CON of 17586228 01/27/2022ABN
17586228 is a DIV of 17359411 06/25/2021 PAT 11351177
17359411 is a CON of 17063592 10/05/2020 PAT 11344557
17063592 is a CON of 16388620 04/18/2019 PAT 10849908
16388620 is a CON of PCT/US2018/046760 08/14/2018
PCT/US2018/046760 has PRO of 62545406 08/14/2017
FOREIGN APPLICATIONS
IF REQUIRED, FOREIGN LICENSE GRANTED**
09/18/2023
STATE OR COUNTRY
ADDRESS

WILSON SONSINI GOODRICH & ROSATI
650 PAGE MILL ROAD

PALO ALTO, CA 94304-1050

UNITED STATES

FILING FEE RECEIVED

2464




56,260

2465



PE2E SEARCH - Search History (Prior Art)

Ref # Hits

[Search Query

DBs

Default
Operator

Plurals

ritish
uivalents

Time Stamp

L1 766

L2 100

L3 79

L4 79

congenital adj2 adrenal
adj2 hyperplasia WITH
glucocorticoid

congenital adj2 adrenal
adj2 hyperplasia WITH
glucocorticoid AND
OHP

congenital adj2 adrenal
adj2 hyperplasia WITH
glucocorticoid AND
OHP AND baseline

congenital adj2 adrenal
adj2 hyperplasia WITH
glucocorticoid AND
OHP AND baseline

(US-PGPUB; USPAT:
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT:;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ,DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT,RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT;
USOCR,; FIT (AP, AT,
AU, BE, BG, BR, BY,

CA, CH,CN, CS, CU,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/10/04
08:08 AM

2023/10/04
08:08 AM

2023/10/04
08:09 AM

2023/10/04
08:09 AM

10/04/2023 04:55:28 PM
Workspace: Untitied Case

2466

Page 1 of 3




AND reduced CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT,JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SlI, 8K, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L5 78 L4 AND ( (US-PGPUB; USPAT; |OR ON ON 2023/10/04

(A61K2300/00 OR USOCR; FIT (AP, AT, 04:55 PM
AB1K31/573 OR AU, BE, BG, BR, BY,
AB1K45/06 OR CA, CH, CN, CS, CU,
AB1K9/0053 OR CZ, DD, DE, DK, EA,
AB1K31/5377 OR EE, EP, ES, FI, FR, GB,
AB1K9/1635 OR HR, HU, ID, IE, IL, IS,
AB1K9/48 OR IT, JP, KR, LT, LU, LV,
AB61K31/426 OR MA, MC, MD, MY, NL,
AB1K47/10 OR NO, NZ, OA, PH, PL,
AB1K47/14 OR PT, RO, RS, RU, SE,
AB1K47/22 OR SG, S, 8K, sU, TH,
AB61K9/0095 OR TN, TR, TW, UA, VN,
AB1K9/14 OR WO); FPRS; EPO;
AB1K9/4825 OR JPO; DERWENT;
AB1K9/1652 OR IBM_TDB)
AB1K9/107 OR
AB1K9/28 OR
AB1K9/4833 OR
AB1K47/26 OR
AB1K47/32 OR
AB1K9/2009 OR
AB1K9/2054 OR
AB1K2039/505 OR
AB1K39/395 OR
AB1K39/3955 OR
AB1K9/2027 OR
AB1K31/519 OR
AB1K9/2077 OR
AB1K9/2095 OR
AB1K9/4816 OR
AB1K47/20 OR
AB1K9/0056 OR
AB1K9/08 OR
AB1K9/10 OR
AB1K9/1611 OR
AB1K9/20 OR
AB1K9/2013 OR
AB61K9/2018 OR
AB61K9/2806 OR
AB1K9/4858 OR
AB61K9/4866 OR
AB1K9/4891 OR
AB1KS/2004 OR
AB1K9/4841 OR

10/04/2023 04:55:28 PM Page 2 of 3

Workspace: Untitied Case CR

2467




A61K31/427 OR
AB1K31/4985 OR
A61K31/035 OR
AB1K31/496 OR
A61K9/2068 OR
A61P5/00 OR
A61P5/38 OR
AB1P5/24 OR
A61P5/42 OR
AB1P15/08 OR
A61P3/00 OR
AB1P5/06 OR
A61P5/08 OR
AB1P35/00 OR
AB1P5/40 OR
C07D487/04 OR
C07D277/42 OR
C07D417/04).cpc.)

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

10/04/2023 04:55:28 PM
Workspace: Untitied Case

2468

Page 3of 3




Approved for use through 11/30/2020. OME 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

/' Substitute for form 1448/PTO Complete if Known _‘\
Application Number US18/307,718
INFORMATION DISCLOSURE o entor 202023
STATEMENT BY APPLICANT O e A
(Use as many sheets as necessary) - g
Examiner Name Not Yet Assigned
Sheet | 1 | of | 4 Attorney Docket Number  |50535-709.307
U.S. PATENT DOCUMENTS
Examiner Cite Publication Date MName of Patentee or Pages, Columns, Lines, Where
Initials™ No.* Document Number MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Figures Appear
Number-Kind Code” " "
001 UsS-11708372 07-25-2023 REDDY:; Dasharatha et al.
002 US-20220143037 05-12-2022 HOWERTON; Alexis et al.

FOREIGN PATENT DOCUMENTS

Examiner Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials™ . Date Applicant of Cited Document Where Relevant Passages
e MU-DD-YYYY Or Relevant Figures Appear | T8
. Country Code™ Number" Kind Code®
(if knowny
Corresponding
001 | EP-3784233-A1 03-03-2021 | o NICEBIOSCIENCES 1 \wo2019210266 o
us] :
provided
NEUROCRINE
002 EP-3984523-A1 04-20-2022 BIOSCIENCES INC [US], et O
al.
003 KR-20090052366-A 05-25-2009 LILLY CO ELI [US] Machine Translation: | v
004 | WO-2023091684-A1 | 05-25-2023 | or < UCE BIOSCIENCES, O
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. Applicant's unique citation designation number (optional). ~ See Kinds Codes of USPTO Patent

e

indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind of document by the appropriate symbols as indicated on the
document under WIPO Standard ST.16 if possible. «Applicant is fo place a check mark here if English language Translation is attached. This collection of information is required by
37 CFR 1.97 and 1.88. The information is required to cbtain or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed application
form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.

10/04/2023 JCELESTE A ROMEY/

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.R/
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Approved for use through 11/30/2020. OME 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

( Substitute for form 1449/PTO Complete if Known \
Application Number US18/307,718
Filing Dat -26-
INFORMATION DISCLOSURE o entor 202023
STATEMENT BY APPLICANT iianll N,
n Not Yet Assigned
(Use as many sheets as necessary) -
Examiner Name Not Yet Assigned
Sheet | 2 | of | 4 Attorney Docket Number 50535-709.307
NON-PATENT LITERATURE DOCUMENTS
Examiner Cite Include name of the author(in CAPITAL LETTERS) title of the article(when appropriate), title of
Initials™ No. the item (book,magazine journal,serial, symposium,catalog,etc.),date,page(s),volume-issue T?
number(s),publisher, city and/or country where published.
001 EP20844541.1 Extended European Search Report dated May 31, 2023. O
002 SARAFOGLOU et al. SUN-LB064 A Phase 2, Dose-Escalation, Safety and Efficacy Study of
Tildacerfont (SPR001) for the Treatment of Patients with Classic Congenital Adrenal O
Hyperplasia. Journal of the Endocrine Society. 2017. Vol. 3, Supplement No. 1.
003 SPRUCE BIOSCIENCES, INC. Study of SPR001 in Adults with Classic Congenital Adrenal O
Hyperplasia. 2017. Pages 1-7.
004 SPRUCE BIOSCIENCES, INC. Study to Evaluate the Safety and Efficacy of SPR001 in O
Subjects with Classic Congenital Adrenal Hyperplasia. 2018. Pages 1-7.
005 U.S. Serial No. 16/639,540 Office Action dated May 25, 2023. O
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809, Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant. ' Applicant's unique cilation designation number (optionaly. 2 Applicant is to place a check mark here if English language
Translation is attached. This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, P.O. Box 1450, Alexandria, VA

22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9198) and select option 2.

/CELESTE A RONEY/ 10/04/2023
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.R/
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Approved for use through 11/30/2020. OME 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

( Substitute for form 1449/PTO Complete if Known \
Application Number US18/307,718
INFORMATION DISCLOSURE e — T
STATEMENT BY APPLICANT i Moot Assionag
(Use as many sheets as necessary) - gne
Examiner Name Not Yet Assigned
Sheet | 3 [ of | 4 Attorney Docket Number 50535-709.307

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any
[] communication from a foreign patent office in a counterpart foreign application not more than three months prior to
the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

OR
That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
[0 certification after making reasonable inquiry, no item of information contained in the information disclosure

statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

[] see attached certification statement.
[] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for
the form of the signature.

Signature /Stephen Olshemski/ Date (YYYY-MM-DD) 2023-08-01
Name/Print Stephen Olshemski Registration Number 80,285

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

10/04/2023 JCRLESTE A RONEY/

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.R/
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of
the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
resultin termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this formwill be subject to the following routine uses:

1.

The information on this formwill be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether disclosure of these records is required by the Freedom of Information
Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member

with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904
and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records
for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to
make determinations aboutindividuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b) orissuance of a patent pursuantto 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the publicif the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an issued patent.

A record fromthis system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

/CELESTE A RONEY/ 10/04/2023

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.R/
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Application/Control Number: 18/307,718 Page 2
Art Unit: 1612

DETAILED ACTION

Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under
the first inventor to file provisions of the AlA. In the event the determination of the status
of the application as subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AlA 35
U.S.C. 102 and 103) is incorrect, any correction of the statutory basis (i.e., changing from
AlA to pre-AlA) for the rejection will not be considered a new ground of rejection if the
prior art relied upon, and the rationale supporting the rejection, would be the same under

either status.

Claim Rejections - 35 USC § 103 - Obviousness
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patentfor a claimed invention may notbe obtained, notwithstanding that the claimed invention
is not identically disclosed as set forth in section 102, if the differences between the claimed
invention and the prior art are such that the claimed invention as a whole would have been
obvious before the effective filing date of the claimedinvention to a person having ordinary skill
in the art to which the claimed invention pertains. Patentability shall not be negated by the
manner in which the invention was made.

Claims 1, 10 and 12-21 are rejected under 35 U.S.C. 103 as being unpatentable
over Grigoriadis et al (US 2017/0020877 A1), in view of Speiser et al (J Clin Endocrinol
Metabol, 2010, 95(9), 4133-4160, further in view of Trapp et al (Curr Opin Endocrinol
Diabetes Obes, 2011, June, 18(3), 166-170).

Grigoriadis taught a method for treating congenital adrenal hyperplasia (CAH) in

a human, comprising administering an effective amount of a CRF1 receptor antagonist,

2476



Application/Control Number: 18/307,718 Page 3
Art Unit: 1612

to result in a clinically significant reduction of 17-OHP [title, 0007, 0030, 0072]. The
administration of glucocorticoids (GC) for maintenance therapy (e.g., reads on has
received or previously determined to receive glucocorticoid) was taught [0069], as was
taught reducing the dosage of the GC [0030, 0068, 0070]. Oral administration was
taught [0065, 0073-0074].

Grigoriadis incorporated Speiser et al by reference [0069], and Speiser taught
dosages of GC, administered 2-3 times daily, in the treatment of patients with CAH
[Speiser at Tables 1 and 2].

Although Grigoriadis taught a reduction of 17-OHP, Grigoriadis was not specific
a measurement from baseline, as recited in claim 1.

However, as per Trapp, if the diagnosis of CAH is suspected after infancy, it is
important to obtain an early morning baseline 17-hydroxyprogesterone level. The degree
of elevation in 17-hydroxyprogesterone will often hint at the underlying diagnosis. If the
17-hydroxyprogesterone level is markedly elevated (>10,000 ng/dL), the diagnosis of
classic CAH is likely, whereas levels >2000 ng/ dL but <10,000 ng/dL typically reflect non-
classic disease [page 4, 15! paragraph].

Since Grigoriadis taught treating CAH by reducing 17-OHP levels, it would have
been prima facie obvious to one of ordinary skill in the art to include, within Grigoriadis, a
measurement of 17- OHP from baseline, as taught by Trapp. The ordinarily skilled artisan
would have been motivated to ascertain the underlying diagnosis, as per the baseline
measurement of 17- OHP [Trapp at page 4 and the 1st paragraph].

Grigoriadis, in view of Speiser and Trapp, read on claims 1 and 17-20.
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Claim 10 is rendered prima facie obvious because Grigoriadis taught the
concurrent administration of GC [0070, 0091], determined at the discretion of the skilled
clinician [0069], wherein the administration of the CRF1 receptor antagonist was
adjustable as desired (e.g., between about 2-4 hours or between about 3-5 hours before
sleep) [0066-0067]; Speiser taught administration of the GC 2-3 times per day.

The instant claim 10 recites concurrent or sequential administration of a first dose
of GC within 2 hours of the CRF1 receptor antagonist dose.

Grigoriadis taught the administration of the CRF1 receptor antagonist prior to sleep
(e.g., between about 2-4 hours or between about 3-5 hours before sleep) [0066-0067];
the administration of GC is known, and determined at the discretion of the skilled clinician
[0069-0070]. Speiser taught administration of the GC 2-3 times per day. A prima facie
case of obviousness exists because of overlap, as discussed above.

Claims 12-13 and 15 are rendered prima facie obvious because Grigoriadis taught
a physiologic amount of hydrocortisone [abstract].

Claim 14 is rendered prima facie obvious because Grigoriadis taught
glucocorticoid overtreatment (e.g., reads on a supraphysiologic amount) [0045].

Claim 16 is rendered prima facie obvious because Grigoriadis taught 50-1000 mg
daily [0063 and 0066].

The instant claim 16 recites between about 50 mg/day and about 200 mg/day.
Grigoriadis taught 50-1000 mg daily. A prima facie case of obviousness exists because

of overlap, as discussed above.
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Claim 21 is rendered prima facie obvious because Grigoriadis taught reducing the
amount of glucocorticoid by at least 10-60 % from the recommended daily dose of GC
[0030]. Speiser taught a suggested dosage of GC at 4-25 mg, 2-3 times dalily.

The instant claim 21 recites the second dose of GC at least about 5 %, or 10 % or
20 % lower than the first dose of GC. Grigoriadis taught reducing the amount of
glucocorticoid by at least 10-60 % from the recommended daily dose of GC [0030].
Speiser taught a suggested dosage of GC at 4-25 mg, 2-3 times daily. A prima facie case

of obviousness exists because of overlap, as discussed above.

Claims 2-9 are rejected under 35 U.S.C. 103 as being unpatentable over
Grigoriadis et al (US 2017/0020877 A1), in view of Speiser et al (J Clin Endocrinol
Metabol, 2010, 95(9), 4133-4160, further in view of Trapp et al (Curr Opin Endocrinol
Diabetes Obes, 2011, June, 18(3), 166-170) and further in view of Nella et al (J Clin
Endocrinol Metab, December 2016, 101(12), 4690-4698).

The 35 U.S.C. 103 rejection over Grigoriadis, Speiser and Trapp was previously
described.

The combined teachings of the prior art did not teach at least 5-25 % reductions
from baseline, as recited in claims 2-6; maintenance post 24 h to 6 weeks, as recited in
claims 6-9.

The combined teachings of Grigoriadis, Speiser and Trapp were silent at least a
10 % reduction.

Nevertheless, Nella taught [abstract] treatment of CAH with the administration of

therapeutics (hydrocortisone) that reduced the 17-OHP level by 35 % between the
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baseline (0700 h timepoint, 8313 ng/dL) and 6 month (0700 h timepoint, 2150 ng/dL)
measurements [see Table 2; percent reduction calculated as thus: (8313-2150) = 6163;
(2150/6163)*100 = 35 %)].

Since the combined teachings of Grigoriadis, Speiser and Trapp taught reduced
levels of 17-OHP in the treatment of CAH, it would have been prima facie obvious to one
of ordinary skill in the art to include the teachings of Nella (35 % reduction in 17-OHP over
6 months) within those of the combined prior art. The ordinarily skilled artisan would have
been motivated to treat and manage CAH, as taught by Nella [Nella at the abstract, and
at Table 2].

The instant claim 2 recites at least 5 % reduction, from baseline, of 17-OHP.

The instant claim 3 recites at least 10 % reduction, from baseline, of 17-OHP.

The instant claim 4 recites at least 15 % reduction, from baseline, of 17-OHP.

The instant claim 5 recites at least 20 % reduction, from baseline, of 17-OHP.

The instant claim 6 recites at least 25 % reduction, from baseline, of 17-OHP.

The instant claim 7 recites reduction from baseline, of 17-OHP, and maintenance
post 24 hours.

The instant claim 8 recites reduction, from baseline, of 17-OHP, and maintenance
post 4 weeks.

The instant claim 9 recites reduction, from baseline, of 17-OHP, and maintenance
post 6 weeks.

Nella taught reduced 17-OHP levels by 35 % between the baseline and 6 month
measurements. In the case where the claimed ranges "overlap or lie inside ranges

disclosed by the prior art", a prima facie case of obviousness exists. MPEP 2144.05 A.
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Claim 11 is rejected under 35 U.S.C. 103 as being unpatentable over Grigoriadis
et al (US 2017/0020877 A1), in view of Speiser et al (J Clin Endocrinol Metabol, 2010,
95(9), 4133-4160, further in view of Trapp et al (Curr Opin Endocrinol Diabetes Obes,
2011, June, 18(3), 166-170) and further in view of Chen et al (USP 8,030,304 B2).

The 35 U.S.C. 103 rejection over Grigoriadis, Speiser and Trapp was previously
discussed.

Grigoriadis generally taught CRF1 receptor antagonists, however, did not
specifically teach the claim 11 compound, as instantly recited.

Chen taught a method of treating CAH in a patient (e.g., human at [col 3, line 52])
in need thereof [col 2, lines 56-62], comprising administering a therapeutically effective

amount [col 3, lines 47-53] of a CRF+ receptor antagonist [abstract], wherein the CRF+

,«f‘”\[‘\
45?’ e

}m

'“‘\ f* %\
e \(j\\/\j

receptor antagonist was: ~ (e.g., specific compound at [Example
16]; general formula at [col 2, lines 15-31], where R' and R? are independently ethyl, R3
is Cland R4is morpholin-4-yl).

Generally, itis prima facie obvious to combine two compositions, each of which is
taught by the prior art to be useful for the same purpose, in order to form a third
composition to be used for the very same purpose. The idea for combining them flows

logically from their having been individually taught in the prior art. See MPEP 2144.06. In
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the instant case, it is prima facie obvious to combine the active agents (e.g., CRF:
receptor antagonists) of Chen and Grigoriadis, each of which was taught by the prior art
to be useful for treating CAH, in order to form a third composition with active agents to be
used for the very same purpose, each as individually taught by Chen and Grigoriadis.
Furthermore, generally, it is prima facie obvious to select a known material for
incorporation into a composition, based on its recognized suitability for its intended use.
See MPEP 2144.07. In the instant case, since Grigoriadis generally taught CRF1 receptor

antagonists, it would have been prima facie obvious to one of ordinary skill in the art to

select ~ for incorporation into Grigoriadis, based on its
recognized suitability for its intended use as a CRF1 receptor antagonist, as taught by

Chen et al.

Nonstatutory Double Patenting
A nonstatutory double patenting rejection is appropriate where the conflicting
claims are not identical, but at least one examined application claim is not patentably
distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., Inre
Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046,

29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
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1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); In re Thoringlon, 418 F.2d 528, 163 USPQ 644
(CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory double
patenting provided the reference application or patent either is shown to be commonly
owned with the examined application, or claims an invention made as a result of activities
undertaken within the scope of a joint research agreement. See MPEP § 717.02 for
applications subject to examination under the first inventor to file provisions of the AlA as
explained in MPEP § 2159. See MPEP § 2146 et seq. for applications not subject to
examination under the first inventor to file provisions of the AIA. A terminal disclaimer
must be signed in compliance with 37 CFR 1.321(b).

The filing of a terminal disclaimer by itself is not a complete reply to a nonstatutory
double patenting (NSDP) rejection. A complete reply requires that the terminal disclaimer
be accompanied by a reply requesting reconsideration of the prior Office action. Even
where the NSDP rejection is provisional the reply must be complete. See MPEP § 804,
subsection I.B.1. For a reply to a non-final Officeaction, see 37 CFR 1.111(a). For areply
to final Office action, see 37 CFR 1.113(c). A request for reconsideration while not
provided for in 37 CFR 1.113(c) may be filed after final for consideration. See MPEP §§
706.07(e) and 714.13.

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The actual filing date of the

application in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
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PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be
filled out completely online using web-screens. An eTerminal Disclaimer that meets all
requirements is auto-processed and approved immediately upon submission. For more
information about eTerminal Disclaimers, refer to www.uspto.gov/patents/apply/applying-

online/eterminal-disclaimer.

Claims 1-21 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 181-201 of copending Application No.
18/078,649, in view of Grigoriadis et al (US 2017/0020877 A1) and Trapp et al (Curr Opin
Endocrinol Diabetes Obes, 2011, June, 18(3), 166-170).

Although the claims at issue are not identical, they are not patentably distinct from
each other because the instant claims require a reduction from baseline of the levels of
either A4, ACTH or 17-OHP, which is not required of the copending claims.

Grigoriadis taught a method for treating congenital adrenal hyperplasia (CAH) in a
human, comprising administering an effective amount of a CRF1 receptor antagonist, to
result in a clinically significant reduction of 17-OHP [title, 0007, 0030, 0072].

It would have been prima facie obvious to one of ordinary skill in the art to include
a reduction of 17-OHP within the copending claims, as taught by Grigoriadis. The
ordinarily skilled artisan would have been motivated to treat CAH.

Grigoriadis was not specific a measurement from baseline.

However, as per Trapp, if the diagnosis of CAH is suspected after infancy, it is

important to obtain an early morning baseline 17-hydroxyprogesterone level. The degree
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of elevation in 17-hydroxyprogesterone will often hint at the underlying diagnosis [page
4, 1st paragraphl].

It would have been prima facie obvious to one of ordinary skill in the art to include,
within the copending claims, a measurement of 17-OHP from baseline, as taught by
Trapp. The ordinarily skilled artisan would have been motivated to ascertain the
underlying diagnosis, as per the baseline measurement of 17-OHP [Trapp at page 4 and
the 1st paragraph).

This is a provisional nonstatutory double patenting rejection because the

patentably indistinct claims have not in fact been patented.

Claims 1-21 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-19 of U.S. Patent No. 11,007,201 in view of Grigoriadis et al
(US 2017/0020877 A1) and further in view of Speiser et al (J Clin Endocrinol Metabol,
2010, 95(9).

Claims 1-21 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-19 of U.S. Patent No. 11,311,549 in view of Grigoriadis et al
(US 2017/0020877 A1) and further in view of Speiser et al (J Clin Endocrinol Metabol,

2010, 95(9).

Although the claims at issue are not identical, they are not patentably distinct from

each other because the instant claims require a second dose of glucocorticoid, reduced

compared to a first dose of glucocorticoid, which is not required of the issued claims.
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Grigoriadis taught the administration of glucocorticoids (GC) for maintenance
therapy of CAH [0069]. Grigoriadis taught reducing the dosage of the GC [0030, 0068,
0070]. Grigoriadis incorporated Speiser et al by reference [0069], and Speiser taught
dosages of GC, administered 2-3 times dalily, in the treatment of patients with CAH
[Speiser at Tables 1 and 2].

It would have been prima facie obvious to one of ordinary skill in the art to include
a second GC dose, reduced compared to the 1st GC dose, within the issued claims, as
taught by the combined Grigoriadis and Speiser. The ordinarily skilled artisan would have

been motivated to treat and maintain CAH, as taught by Grigoraidis and Speiser.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CELESTE A RONEY whose telephone number is
(571)272-5192. The examiner can normally be reached Monday-Friday; 8 AM-6 PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Frederick Krass can be reached on 571-272-0580. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be

obtained from Patent Center. Unpublished application information in Patent Center is
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available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/app ly/pate nt-
center for more information about Patent Center and https://www.uspto.gov/patents/docx
for information about filing in DOCX format. For additional questions, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/CELESTE A RONEY/
Primary Examiner, Art Unit 1612
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