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SUMMARY 

 Provided herein is a pharmaceutical composition comprising:  

 (a) a compound of Formula (I): 

 
(I) 5 

or a pharmaceutically acceptable salt thereof; and 

(b) one or more of an oily phase vehicle, an emulsifying agent, a nonionic surfactant, 

and a solubilizing agent. 

 Provided herein is a pharmaceutical composition in oral solution dosage form 

comprising:  10 

 (a) a compound of Formula (I): 

 
(I) 

or a pharmaceutically acceptable salt thereof; 

(b) one or more of a sweetener, an anti-oxidant, and a flavor; and 15 

(c) a liquid vehicle. 

In one aspect, the present disclosure refers to a pharmaceutical composition in oral 

solution dosage form comprising:  

  (a) a compound of Formula (I): 

 20 
(I) 

 or a pharmaceutically acceptable salt thereof; 

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

 (c) medium-chain triglycerides. 

Also provided herein is a pharmaceutical composition of the present disclosure (e.g., a 25 

pharmaceutical composition in oral solution dosage form of the present disclosure) for use in 

therapy, for example, for use in any of the methods disclosed herein. 

Provided herein is a method for treating congenital adrenal hyperplasia (CAH) 

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 having the 30 

Formula (I): 
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amount sufficient to reduce the level of one or more biomarkers selected from (a) 17-

hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone (ACTH); and (c) 

androstenedione in the subject. 

In some examples, 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 5 

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-thiazol-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, 10 

or a pharmaceutically acceptable salt thereof.  In some examples, the circadian release occurs 

between the hours of 2 a.m. and 10 a.m. 

In some examples, 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 15 

circadian release of the biomarker. 

In some examples, the level of 17-hydroxyprogesterone is reduced by at least 25%. In 

some examples, the level of 17-hydroxyprogesterone is reduced by at least 50%. 

In some examples, the level of adrenocorticotropic hormone is reduced by at least 25%. 

In some examples, the level of adrenocorticotropic hormone is reduced by at least 40%.  In 20 

some examples, the level of adrenocorticotropic hormone is reduced by at least 50%. 

In some examples, the level of androstenedione is reduced by at least 25%. In some 

examples, the level of androstenedione is reduced by at least 30%. In some examples, the level 

of androstenedione is reduced by at least 50%. 

In some examples, the level of 17-hydroxyprogesterone is reduced by at least 50% and 25 

the level of androstenedione is reduced by at least 50%. 

In some examples, 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-30 

[(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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In some examples, 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. 

Provided herein is a method for reducing the severity of one or more symptoms selected 

from hirsutism, precocious puberty, fertility problems, acne, and growth impairment in a 5 

subject having classic congenital adrenal hyperplasia, 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 androstenedione in the subject.  In some examples, the 

growth impairment is selected from one or more of accelerated height velocity, accelerated 10 

weight velocity, or accelerated bone age. 

Also provided herein is a compound which is 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, for use in a method of reducing 

the severity of one or more symptoms selected from hirsutism, precocious puberty, fertility 15 

problems, acne, and growth impairment in a subject having classic congenital adrenal 

hyperplasia, wherein the compound, or pharmaceutically acceptable salt thereof, is 

administered in an amount sufficient to reduce the level of androstenedione in the subject. 

Also provided herein is use of a compound which is 4-(2-chloro-4-methoxy-5-

methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-20 

2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, in the manufacture 

of a medicament 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, or 

pharmaceutically acceptable salt thereof, is administered in an amount sufficient to reduce the 25 

level of androstenedione in the subject. 

In some examples, the level of androstenedione is reduced by at least 25%. In some 

examples, the level of androstenedione is reduced by at least 30%. In some examples, the level 

of androstenedione is reduced by at least 50%. 

Provided herein is a method of reducing the level of one or more biomarkers of 30 

congenital adrenal hyperplasia in a subject having congenital adrenal hyperplasia comprising 

administering to the subject 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-cyclopropyl-
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1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a 

pharmaceutically acceptable salt thereof. 

Also provided herein is a compound, which is 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, for use in a method 5 

of reducing the level of one or more biomarkers of congenital adrenal hyperplasia in a subject 

having congenital adrenal hyperplasia. 

Also provided herein is use of a compound, which is 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 the manufacture 10 

of a medicament 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. 

In some examples, the one or more biomarkers of congenital adrenal hyperplasia are 

selected from (a) 17-hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone 

(ACTH); and (c) androstenedione. 15 

Provided herein is a method of reducing the dosage of corticosteroid administered to a 

subject having congenital adrenal hyperplasia for controlling congenital adrenal hyperplasia 

comprising 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.  In some examples, the corticosteroid is a 20 

glucocorticoid. 

Also provided herein is a compound, which is 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, for use in a method 

of reducing the dosage of corticosteroid administered to a subject having congenital adrenal 25 

hyperplasia. 

Also provided herein is use of a compound, which is 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 the manufacture 

of a medicament for use in a method of reducing the dosage of corticosteroid administered to 30 

a subject having congenital adrenal hyperplasia. 

Provided herein is a method of reducing the severity of one or more side effects of 

glucocorticoid treatment in a subject having congenital adrenal hyperplasia comprising 
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effect is selected from osteoporosis, avascular necrosis of bone, myopathy, hyperglycemia, 

diabetes mellitus, dyslipidemia, weight gain, Cushing syndrome, Cushingoid features, growth 

suppression, adrenal suppression, gastritis, peptic ulcer, gastrointestinal bleeding, visceral 

perforation, hepatic steatosis, pancreatitis, hypertension, coronary heart disease, ischemic heart 

disease, heart failure, dermatoprosis, skin atrophy, ecchymosis, purpura, erosions, striae, 5 

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. 10 

In some examples, 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. 15 

In some examples, 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. 

In some examples, the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-20 

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 at least 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. 25 

In some examples, 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-

[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-30 

2-amine free base. 

In some examples, 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,  

 

 35 
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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. 

In some examples, the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-2-5 

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. 

Provided herein is a method of treating congenital adrenal hyperplasia in a subject 

comprising 

(i) measuring the level of one or more biomarkers selected from (a) 17-10 

hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone (ACTH); and (c) 

androstenedione in a biological sample obtained from the subject; 

(ii) 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 15 

(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. 

Also provided herein is a compound, which is 4-(2-chloro-4-methoxy-5-20 

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, for use in 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) 25 

androstenedione in a biological sample obtained from the subject; 

(ii) 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)-2-30 

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. 
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Also provided herein is use of a compound, which is 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 the manufacture 

of a medicament for use in a method of treating congenital adrenal hyperplasia in a subject, 

wherein the method comprises: 5 

(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; 

(ii) 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 10 

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. 15 

In some examples, the method further comprises (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-methylphenyl)ethyl]-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 of the one or more biomarkers as compared 20 

with the measurement of step (i). In some examples, the method further comprises (v) 

continuing the administration 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 thereof if the subject has reduced levels of the one or 

more biomarkers. 25 

In some examples, 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. In some examples, 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. In some examples, 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. 30 
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In some examples, 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. 

In some examples, steps (i) and (iv) comprise measuring the levels of (a) 17-

hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone (ACTH); and (c) 5 

androstenedione. 

In some examples, 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. 

In some examples, step (i) comprises measuring the level of androstenedione, wherein 10 

the level of androstenedione is elevated when it is greater than 200 ng/dL. 

In some examples, 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)-15 

N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-

thiazol-2-amine free base.  In some examples, 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-20 

[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-

2-amine free base.  In some examples, 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. 

Provided herein is a method of treating congenital adrenal hyperplasia (CAH), in a 25 

subject in 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-

methylphenyl)ethyl]-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. 

Also provided herein is a compound, which is 4-(2-chloro-4-methoxy-5-30 

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, for use in a method 
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of treating congenital adrenal hyperplasia (CAH) in a subject, wherein the subject is in a fed 

state. 

Also provided herein is use of a compound, which is 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 the manufacture 5 

of a medicament for use in a method of treating congenital adrenal hyperplasia (CAH) in a 

subject, wherein the subject is in a fed state. 

In some examples, 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 10 

composition. In some examples, the nutritional composition is a liquid dietary supplement 

comprising about 1500 calories per liter with a caloric distribution of about 14.7% protein, 

about 32% fat and about 53.3% carbohydrate. In some examples, the nutritional composition 

is administered in an amount of about 8 fluid ounces. In some examples, the nutritional 

composition is administered within 30 minutes of administration of the 4-(2-chloro-4-methoxy-15 

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 some examples, 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 20 

composition. In some examples, 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. In some examples, the nutritional composition is administered in an 

amount of about 8 fluid ounces. In some examples, the nutritional composition is administered 

within 30 minutes of administration of the 4-(2-chloro-4-methoxy-5-methylphenyl)-N-[(1S)-25 

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 some examples, 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, exhibits a positive food effect. In some 30 

examples, the positive food effect is measured in terms of Cmax, AUC, or combinations thereof 

when comparing oral administration of the 4-(2-chloro-4-methoxy-5-methylphenyl)- 
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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 the fed and fasting states. 

In some examples, the ratio of the AUC in the fed state to the AUC in the fasted state 

is about 5 to about 10. In some examples, the ratio of the Cmax in the fed state to the Cmax in the 

fasted state is about 5 to about 10. 5 

Provided herein is a method of reducing glucocorticoid burden in a subject as measured 

after a time period of administration of a compound, which is 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, wherein the decrease 

in glucocorticoid burden is relative to the glucocorticoid burden prior to administration of the 10 

compound, or pharmaceutically acceptable salt thereof. 

Also provided herein is a compound, which is 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, for use in a method 

of reducing glucocorticoid burden in a subject, wherein the decrease in glucocorticoid burden 15 

is relative to the glucocorticoid burden prior to administration of the compound, or 

pharmaceutically acceptable salt thereof. 

Also provided herein is use of a compound, which is 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 the manufacture 20 

of a medicament for use in a method of reducing glucocorticoid burden in a subject, wherein 

the decrease in glucocorticoid burden is relative to the glucocorticoid burden prior to 

administration of the compound, or pharmaceutically acceptable salt thereof. 

Provided herein is a method of improving one or more symptoms selected from quality 

of life, fatigue, sleep, insulin resistance, glucose tolerance, glucose control, dyslipidemia, 25 

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 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-

methylphenyl)ethyl]-5-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically 30 

acceptable salt thereof, wherein the symptom is improved after a time period of administration 

of the compound , or pharmaceutically acceptable salt thereof, wherein the improvement in the 
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Also provided herein is a spray-dried dispersion containing 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 having the Formula (I): 

 

(I) 5 

or a pharmaceutically acceptable salt thereof, and a polymer. In some examples, the polymer 

is selected from a neutral polymer, an enteric polymer, and a pyrrolidone polymer. In some 

examples, the weight ratio of the compound of Formula (I) to the polymer is from about 1:9 to 

about 1:1. 

In some examples, the polymer is a neutral polymer. In some example, the neutral 10 

polymer is selected from hydroxypropyl methylcellulose (HPMC) and hydroxyethyl cellulose 

(HEC). 

In some examples, the polymer is an enteric polymer. In some examples, the enteric 

polymer is selected from hydroxypropyl methyl cellulose acetate succinate (HPMCAS), 

cellulose acetate phthalate (CAP), hydroxypropyl methyl cellulose phthalate (HPMCP), an 15 

amino methacrylate copolymer, an ammonioalkyl methacrylate copolymer, and a methacrylic 

copolymer. 

In some examples, the polymer is a pyrrolidone polymer. In some examples, the 

pyrrolidone polymer is selected from polyvinyl pyrrolidone (PVP) and a polyvinyl pyrrolidone 

vinyl acetate (PVP/VA). In some examples, the pyrrolidone polymer is PVP/VA. In some 20 

examples, the copolymer comprises 1-vinyl-2-pyrrolidone and vinyl acetate at a ratio of about 

40:60 to about 60:40 by weight. In some examples, the copolymer comprises 1-vinyl-2-

pyrrolidone and vinyl acetate at a ratio of about 60:40 by weight. In some examples, 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. In some examples, the 

copolymer is copovidone, wherein the value of n is about 1.16 times the value of m. In some 

examples, the copolymer is copovidone having an average molecular weight of about 45,000 

to about 70,000. 5 

Provided herein is a spray-dried dispersion comprising 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 having the Formula (I): 

 

(I) 10 

or a pharmaceutically acceptable salt thereof; and a polymer that is a copolymer of 1-vinyl-2-

pyrrolidone and vinyl acetate having the structure: 

, 

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 15 

weight ratio of the compound of Formula (I) to the copolymer is from about 1:1 to about 1:9. 

In some examples of the spray-dried dispersions of the present disclosure, the 

compound of Formula (I) and the polymer together form homogeneous particles. In some 

examples, the particles have a particle size distribution D50 of about 5 µm to about 100 µm. In 

some examples, the particles have a particle size distribution D50 of about 10 µm to  20 
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about 50 µm. In some examples, the particles have a particle size distribution D50 of about 15 

µm to about 30 µm. 

In some examples, the weight ratio of the compound of Formula (I) to the polymer is 

from about 1:1.5 to about 1:9. In some examples, the weight ratio of the compound of Formula 

(I) to the polymer is from about 1:2.5 to about 1:4. In some examples, the weight ratio of the 5 

compound of Formula (I) to the polymer is about 1:3. 

In some examples, the particles have a residual solvent content less than about 2 wt %. 

In some examples, the particles have a residual solvent content less than about 1 wt %. In some 

examples, the particles have a residual solvent content of about 0.5 wt % or less. 

In some examples, the compound of Formula (I) in the dispersion is substantially 10 

amorphous. 

Also provided herein is a method for preparing a spray-dried dispersion of the present 

disclosure, 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 15 

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

In some examples, the method comprises removing the organic solvent after formation 

of the spray-dried dispersion by drying the spray-dried dispersion. In some examples, the spray-

dried dispersion is dried with a convection tray dryer. In some examples, the organic solvent is 

acetone. 20 

In some examples, the spray dryer inlet temperature is about 60°C to about 80°C. In 

some examples, the spray dryer inlet temperature is about 72°C. 

In some examples, the spray dryer outlet temperature is about 25°C to about 45°C. In 

some examples, the spray dryer outlet temperature is about 35°C. 

In some examples, the homogeneous particles comprise a bulk density of less than 25 

about 0.2 g/mL. In some examples, the homogeneous particles comprise a bulk density of less 

than about 0.15 g/mL. 

In some examples, the homogeneous particles comprise a tapped density of less than 

about 0.3 g/mL. In some examples, the homogeneous particles comprise a tapped density of 

less than about 0.25 g/mL. 30 

 

  



20 

 

 

 

Also provided herein is a pharmaceutical composition comprising the spray-dried 

dispersion of the present disclosure and one or more pharmaceutically acceptable excipients. 

In some examples, the spray-dried dispersion is present in an amount of about 20% to about 

90% w/w of the composition. In some examples, the spray-dried dispersion is present in an 

amount of about 40% to 80% w/w of the composition. 5 

In some examples, the pharmaceutical excipients are selected from the group consisting 

of a filler, a lubricant, and combinations thereof. In some examples, the filler is selected from 

the group consisting of a binder, a diluent, a disintegrant, a glidant, a surfactant, and 

combinations thereof. 

In some examples, the pharmaceutical composition is formulated in unit dosage form, 10 

wherein the compound of Formula (I), or a pharmaceutically acceptable salt thereof, is present 

in an amount of about 5 mg to about 200 mg. In some examples, the compound of Formula (I), 

or a pharmaceutically acceptable salt thereof, is present in an amount of about 75 mg to about 

150 mg. In some examples, the compound of Formula (I), or a pharmaceutically acceptable salt 

thereof, is present in an amount of about 50 mg. In some examples, the compound of Formula 15 

(I), or a pharmaceutically acceptable salt thereof, is present in an amount of about 100 mg. 

In some examples, the pharmaceutical composition is formulated as a tablet, capsule, 

sachet, powder, granules, coated particle, coated tablet, enterocoated tablet, enterocoated 

capsule, melting strip, or melting film. In some examples, the pharmaceutical composition is 

in tablet form. In some examples, the pharmaceutical composition is in capsule form. In some 20 

examples, the pharmaceutical composition is coated. 

In some examples, the spray-dried dispersion is formulated for oral administration and 

exhibits a positive food effect when administered orally. In some examples, 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. In some examples, wherein the spray-dried dispersion has a ratio of the Cmax in the 25 

fed state to the Cmax in the fasted state of about 5 to about 10. 

Also provided herein is a method for preparing a pharmaceutical composition, 

comprising combining the spray-dried dispersion of the present disclosure with one or more 

pharmaceutically acceptable excipients. 

In one aspect, the present disclosure refers to a method for preparing the pharmaceutical 30 

composition disclosed herein, comprising: 

  (a) mixing medium-chain triglycerides 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 35 

 (d) mixing the mixture of step (c) with an additional portion of medium-chain 

triglycerides. 

Also provided herein is a method of treating congenital adrenal hyperplasia (CAH), in 

a subject in need thereof, comprising administering to the subject a therapeutically effective  

 40 
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amount of a spray-dried dispersion of the present disclosure or a pharmaceutical composition 

comprising a spray-dried dispersion of the present disclosure. 

Also provided herein is a spray-dried dispersion of the present disclosure or a 

pharmaceutical composition comprising a spray-dried dispersion of the present disclosure for 

use in a method of treating congenital adrenal hyperplasia (CAH) in a subject. 5 

Also provided herein is use of a spray-dried dispersion of the present disclosure in the 

manufacture of a medicament for use in a method of treating congenital adrenal hyperplasia 

(CAH) in a subject. 

In some examples, the spray-dried dispersion or the pharmaceutical composition is 

administered to the subject in a fed state. In some examples, the spray-dried dispersion or the 10 

pharmaceutical composition is administered to the subject with a nutritional composition. In 

some examples, the nutritional composition is a liquid dietary supplement comprising about 

1000 to about 2000 calories per liter with a fat content greater than 30%.  In some examples, 

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. In some 15 

examples, the nutritional composition is administered in an amount of about 8 fluid ounces. In 

some examples, the nutritional composition is administered within 30 minutes of 

administration of the spray-dried dispersion or the pharmaceutical composition. 

In some examples, administering the spray-dried dispersion or the pharmaceutical 

composition exhibits a positive food effect. In some examples, the positive food effect is 20 

measured in terms of Cmax, AUC, or combinations thereof when comparing oral administration 

of the spray-dried dispersion or pharmaceutical composition in the fed and fasting states. In 

some examples, the ratio of the AUC in the fed state to the AUC in the fasted state is about 5 

to about 10. In some examples, the ratio of the Cmax in the fed state to the Cmax in the fasted 

state is about 5 to about 10.  In some examples, the ratio of the AUC in the fed state to the AUC 25 

in the fasted state is about 10 to about 20. In some examples, the ratio of the Cmax in the fed 

state to the Cmax in the fasted state is about 10 to about 20. 

In some examples of the disclosed methods, the subject is a pediatric subject. 

Also provided herein is a spray-dried dispersion of the present disclosure or a 

pharmaceutical composition comprising a spray-dried dispersion of the present disclosure, for 30 

use in therapy, for example, for use in any of the methods disclosed herein. 

Also provided herein is use of a spray-dried dispersion of the present disclosure for 

manufacture of a medicament for use in any of the methods disclosed herein. 
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 Also provided herein is a method of treating congenital adrenal hyperplasia (CAH), in 

a subject in need thereof, comprising administering to the subject a pharmaceutical composition 

of the present disclosure, wherein the pharmaceutical composition comprises a therapeutically 

effective amount of the compound of Formula (I), or a pharmaceutically acceptable salt thereof.  

Also provided herein is a pharmaceutical composition of the present disclosure, 5 

wherein the pharmaceutical composition comprises a therapeutically effective amount of the 

compound of Formula (I), or a pharmaceutically acceptable salt thereof, for use in a method of 

treating congenital adrenal hyperplasia (CAH) in a subject. 

Also provided herein is use of pharmaceutical composition of the present disclosure, 

wherein the pharmaceutical composition comprises a therapeutically effective amount of the 10 

compound of Formula (I), or a pharmaceutically acceptable salt thereof, in the manufacture of 

a medicament for use in a method of treating congenital adrenal hyperplasia (CAH) in a subject. 

In one aspect, the present disclosure refers to use of the pharmaceutical composition disclosed 

herein in the manufacture of a medicament for treating congenital adrenal hyperplasia (CAH) 

in a subject. 15 

Also provided herein is pharmaceutical composition of the present disclosure, wherein 

the pharmaceutical composition comprises a therapeutically effective amount of the compound 

of Formula (I), or a pharmaceutically acceptable salt thereof, for use in therapy, for example, 

for use in any of the methods disclosed herein. 

Also provided herein is use of pharmaceutical composition of the present disclosure, 20 

wherein the pharmaceutical composition comprises a therapeutically effective amount of the 

compound of Formula (I), or a pharmaceutically acceptable salt thereof, for manufacture of a 

medicament for use in any of the methods disclosed herein. In one aspect, the present disclosure 

refers to use of the pharmaceutical composition disclosed herein in the manufacture of a 

medicament for treating testicular adrenal rest tumor in a subject. 25 

Also provided herein is a method of improving gastrointestinal absorption of a 

compound of Formula (I) in a subject, comprising orally administering to the subject a 

therapeutically effective amount of a spray-dried dispersion of the present disclosure or a 

pharmaceutical composition comprising a spray-dried dispersion of the present disclosure, 

wherein the improvement is relative to oral administration of the compound of Formula (I) 30 

which has not been prepared as a spray-dried dispersion. 

Also provided herein is a spray-dried dispersion of the present disclosure or a 

pharmaceutical composition comprising a spray-dried dispersion of the present disclosure, for 

use in a method of improving gastrointestinal absorption of a compound of Formula (I) in a 

subject, wherein the improvement is relative to oral administration of the compound of Formula 35 

(I) which has not been prepared as a spray-dried dispersion. 

Also provided herein is use of a spray-dried dispersion of the present disclosure in the 

manufacture of a medicament for use in a method of improving gastrointestinal absorption of  
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a compound of Formula (I) in a subject, wherein the improvement is relative to oral 

administration of the compound of Formula (I) which has not been prepared as a spray-dried 

dispersion. 

In some examples, the subject is a pediatric subject. 

Also provided herein is a method of improving oral bioavailability of a compound of 5 

Formula (I) in a subject, comprising orally administering to the subject a therapeutically 

effective amount of a spray-dried dispersion of the present disclosure or a pharmaceutical 

composition comprising a spray-dried dispersion of the present disclosure, wherein the 

improvement is relative to oral administration of the compound of Formula (I) which has not 

been prepared as a spray-dried dispersion. 10 

Also provided herein is a spray-dried dispersion of the present disclosure or a 

pharmaceutical composition comprising a spray-dried dispersion of the present disclosure, for 

use in a method of improving oral bioavailability of a compound of Formula (I) in a subject, 

wherein the improvement is relative to oral administration of the compound of Formula (I) 

which has not been prepared as a spray-dried dispersion. 15 

Also provided herein is use of a spray-dried dispersion of the present disclosure in the 

manufacture of a medicament for use in a method of improving oral bioavailability of a 

compound of Formula (I) in a subject, wherein the improvement is relative to oral 

administration of the compound of Formula (I) which has not been prepared as a spray-dried 

dispersion. 20 

In some examples, the subject is a pediatric subject. 

Also provided herein is a crystalline salt, which is 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, p-toluenesulfonic acid salt. 

Also provided herein is a crystalline salt, which is 4-(2-chloro-4-methoxy-5-25 

methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-

2-ynyl-1,3-thiazol-2-amine, p-toluenesulfonic acid salt, for use in therapy, for example, for use 

in any of the methods disclosed herein. 

Also provided herein is use of a crystalline salt, which is 4-(2-chloro-4-methoxy-5-

methylphenyl)-N-[(1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenyl)ethyl]-5-methyl-N-prop-30 

2-ynyl-1,3-thiazol-2-amine, p-toluenesulfonic acid salt, for manufacture of a medicament for 

use in any of the methods disclosed herein. 


