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ERGOLINE DERIVATIVES FOR USE IN MEDICINE

CROSS-REFERENCE

[0001] This application claims the benefit of U.S. Provisional Patent Application

No.62/5 13,998, filed June 1, 2017, which is entirely incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] Medications comprising a compound having an ergoline scaffold have been used to

ameliorate symptoms associated with various diseases and conditions, e.g., chronic

migraines, postpartum hemorrhage, diabetic reset, hyperprolactinaemia, and Parkinson's

disease. The naturally occurring and semi- synthetic ergoline compounds non-selectively

bind to neurotransmitter receptors, e.g., dopamine, noradrenaline and serotonin receptors.

The non-selective behavior of these ergolines leads to unwanted off-target effects that

diminish the overall benefit of these compounds. There remains a need for compounds that

bind selectively to neurotransmitter receptors to reduce undesired side-effects.

SUMMARY OF THE INVENTION

[0003] As described herein, the present disclosure provides polycyclic compounds and salts

and their methods of use in the treatment of disease and disorders. In certain embodiments,

the present disclosure provides polycyclic compounds and salts and methods of use thereof in

the treatment of a symptom of Parkinson's Disease, restless leg syndrome, migraine,

postpartum hemorrhage, senile dementia, diabetic reset, hyperprolactinaemia, or

cardiovascular disease. The disclosure further provides methods of preparing compounds of

the disclosure.

[0004] In one aspect, the present disclosure provides a compound represented by Formula (I):

or a salt thereof, wherein:

represents an optional double bond;

R1 is selected from hydrogen; and C1-C3 alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, C3-C5

cycloalkenyl, C2-4 alkynyl, each of which is optionally substituted with one or more



substituents independently selected from halogen, -OR , -SR , -C(0)N(R )2, -N(R )2, -

S(0)R 10, -S(0) 2R
10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R10), and -CN;

R is selected from C 1-C3 haloalkyl, and C3-C5 cycloalkyl, wherein C3-C5 cycloalkyl

is optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, =S, =N(R10), and -CN;

R3 is selected from halogen, C 1-C3 alkyl, C 1-C3 haloalkyl, -OR10 , -SR10 , -N(R10)2, -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, and -CN;

R4 is absent or selected from hydrogen and OR10 , wherein R4 is absent when is

a double bond and R4 is selected from hydrogen and OR10 when is a single bond;

R5 is selected from C 1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN, wherein

when R2 is selected from Ci haloalkyl and is a double bond, R5 is C 1-C3 alkyl

optionally substituted with one or more substituents independently selected from -

OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, =S, =N(R10), and -CN;

R6 is selected fromCi-C 3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN, wherein

when R2 is C3 cycloalkyl, R6 is selected from substituted C 1-C3 alkyl;

R is selected from C 1-C3 alkyl, C2-4 alkenyl, and C2-4 alkynyl, each of which is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, =S, =N(R10), and -CN;

R10 is independently selected at each occurrence from hydrogen; and C 1-C3 alkyl

optionally substituted with one or more substituents independently selected from halogen, -

OH, -OCH 3, -CF3, -SH, -NH2, -N0 2, and -CN; and

n is selected from 0, 1, 2, and 3 .

[0005] In certain embodiments, the compound of Formula (I) is represented by (IA):



or a salt thereof.

[0006] In one embodiment described herein, the compound of Formula (I) is represented by

(IB):

or a salt thereof.

[0007] In certain embodiments for a compound or salt of any one of Formulas (I), (IA), or

(IB), R2 is selected from C1
2

-C3 haloalkyl, e.g., CF3. In certain embodiments, R is selected

from C3-C5 cycloalkyl optionally substituted with one or more substituents independently

selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN. R2 may be selected

from optionally substituted cyclopropyl, optionally substituted cyclobutyl and optionally

substituted cyclopentyl. In certain embodiments, R is optionally substituted cyclopropyl,

e.g., unsubstituted cyclopropyl. In certain embodiments, R is selected from optionally

substituted cyclobutyl and optionally substituted cyclopentyl.

[0008] In certain embodiments for a compound or salt of any one of Formulas (I), (IA), or

(IB), n is 1. In certain embodiments for a compound or salt of any one of Formulas (I), (IA),

or (IB), n is 0 .

[0009] In certain embodiments for a compound or salt of any one of Formulas (I), (IA), or

(IB), each R3 is independently selected from halogen, C1-C3 alkyl, C1-C3 haloalkyl, -OR10 , -

SR10 , -N(R10)2, -N0 2, and -CN.



[00010] In certain embodiments for a compound or salt of any one of Formulas (I) or (IA), R4

is selected from hydrogen and OR10 , e.g., -OH and -OCH 3 . In certain embodiments, R4 is

hydrogen.

[00011] In certain embodiments for a compound or salt of any one of Formulas (I), (IA), or

(IB), when R2 is optionally substituted 5C3-C5 cycloalkyl, R is selected from C 1-C3 alkyl

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -N(R10)2, -NO 2, =0, and -CN, such as R5 is unsubstituted C 1-C3 alkyl. In

certain embodiments, when R2 is 5C i haloalkyl and is a double bond, R is selected

from C 1-C3 alkyl optionally substituted with one or more substituents independently selected

from -OR10 , -SR10 , -N(R 10)2, -N0 2, =0, and -CN, such as R5 is unsubstituted C 1-C3 alkyl. In

certain embodiments, when R2 is 5C2-3 haloalkyl, R is selected from C 1-C3 alkyl optionally

substituted with one or more substituents independently selected from halogen, -OR10 , -SR10 ,

-N(R 10)2, -NO 2, =0, and -CN, such as R5 is unsubstituted C 1-C3 alkyl. In certain

embodiments, R5 is methyl, ethyl or propyl. In certain embodiments, R5 is ethyl.

[00012] In certain embodiments for a compound or salt of any one of Formulas (I), (IA), or

(IB), when R2 is C 1-C3 haloalkyl, R6 is selected from C 1-C3 alkyl optionally substituted with

one or more substituents independently selected from halogen, -OR10 , -SR10 , -N(R 10)2, -N0 2,

=0, and -CN. In certain embodiments, when R2 is C3 cycloalkyl, R6 is selected from C 1-C3

alkyl substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -N(R10)2, -NO 2, =0, and -CN, such as R6 is -CH2CF3. In certain embodiments,

when R2 is optionally substituted C 4-C5 cycloalkyl, R6 is selected from C 1-C3 alkyl optionally

substituted with one or more substituents independently selected from halogen, -OR10 , -SR10 ,

-N(R 10)2, -NO 2, =0, and -CN, such as R6 is unsubstituted C 1-C3 alkyl. In certain

embodiments, R6 is methyl, ethyl or propyl, each of which is substituted with at least one

halogen. In certain embodiments, R6 is methyl, ethyl or propyl, each of which is optionally

substituted with at least one halogen. In certain embodiments, R6 is -CH 2CF3 . In certain

embodiments, R6 is -CH 2CH3 .

[00013] In certain embodiments, for a compound or salt of any one of Formulas (I), (IA), or

(IB) , R is selected from C 1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -N(R10)2, -N0 2, =0, =S, and -CN. In certain

embodiments, R is methyl.

[00014] In certain embodiments , the compound of Formula (I) is represented by Formula

(IC) :



or a salt thereof.

[00015] In certain embodiments, the compound of Formula (I) is represented by Formula

(ID):

In certain embodiments, the compound of Formula (I) is represented by:



[00018] In certain embodiments, the compound of Formula (I) is represented by:

or a salt thereof.

[00019] In certain embodiments, the compound of Formula (I) is represented by:

or a salt thereof.

[00020] In certain aspects, the present disclosure provides a pharmaceutical

composition comprising a compound or salt of any one of Formulas (I), (IA), (IB), (IC), or

(ID), and a pharmaceutically acceptable excipient. In certain embodiments, the present

disclosure provides a method of treating or preventing a disease a disorder, comprising

administering a compound or salt of any one of Formulas (I), (IA), (IB), (IC), or (ID), or a

pharmaceutical composition thereof. In certain embodiments, the present disclosure provides

a method of treating or preventing a symptom of Parkinson's Disease, restless leg syndrome,

migraine, or cardiovascular disease comprising administering to a subject in need thereof, a

compound or salt of any one of Formulas (I), (IA), (IB), (IC), or (ID), or a pharmaceutical

composition thereof. In certain embodiments, the present disclosure provides a use of a

compound or salt of any one of Formulas (I), (IA), (IB), (IC), or (ID), or a pharmaceutical

composition described herein for the treatment or prevention of a symptom of Parkinson' s

Disease, restless leg syndrome, migraine, or cardiovascular disease.

[00021] In certain embodiments, the present disclosure provides a method of treating or

preventing a disease or disorder, comprising administering a compound represented by

Formula (IE):



or a salt thereof, to a subject in need thereof, wherein:

represents an optional double bond;

R1 is selected from hydrogen; and C1-C3 alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, C3-C5

cycloalkenyl, C2-4 alkynyl, each of which is optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN;

R2 is selected from halogen, C1-C3 haloalkyl and C3-C5 cycloalkyl, wherein C3-C5

cycloalkyl is optionally substituted with one or more substituents independently selected

from halogen, -OR10 , -SR10 , -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -S(0) 2R
10 , -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN;

R3 is selected from halogen, C1-C3 alkyl, C1-C3 haloalkyl, -OR10 , -SR10 , -N(R10)2, -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, and -CN;

R4 is absent or selected from hydrogen and OR10 , wherein R4 is absent when

a double bond and R4 is selected from hydrogen and OR10 when is a single bond;

R5 is selected from C1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN, wherein

when R2 is selected from Ci haloalkyl and is a double bond, R5 is C1-C3 alkyl

optionally substituted with one or more substituents independently selected from -

OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R

-N0 2, =0, =S, =N(R 10), and -CN;

R6 is selected fromCi-C 3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN, wherein

when R2 is C3 cycloalkyl, R6 is selected from substituted C1-C3 alkyl;

R is selected from C1-C3 alkyl, C2-4 alkenyl, and C2-4 alkynyl, each of which is

optionally substituted with one or more substituents independently selected from halogen, -



OR , -SR , -C(0)N(R U)2, -N(R U)2, -S(0)R , -S(0) 2R , -C(0)R , -C(0)OR , -OC(0)R ,

-NO2, =0, =S, =N(R 10), and -CN;

R10 is independently selected at each occurrence from hydrogen; and C1-C3 alkyl

optionally substituted with one or more substituents independently selected from halogen, -

OH, -OCH3, -CF3, -SH, -NH2, -NO2, and -CN; and

n is selected from 0, 1, 2, and 3 .

[00022] In certain embodiments, for a compound of Formula (IE), R2 is selected from

halogen, e.g., Br. The compound of Formula (IE) may be represented by:

or a salt thereof.

[00023] In certain embodiments, the disease or disorder is selected from a symptom of

Parkinson's Disease, restless leg syndrome, migraine, or cardiovascular disease. In certain

embodiments, the disease or disorder is selected from restless leg syndrome and a symptom

of Parkinson's Disease.

[00024] In certain aspects, the present disclosure provides a process for preparing a

compound represented by the formula:

comprising contacting a compound of formula 6 :



with cyclopropyl boronic acid under cross-coupling conditions.

[00025] In certain embodiments, the present disclosure provides a process for preparing a

compound of Formula 6 :

6

comprising contacting a compound of formula 5 :

5

with a brominating agent under suitable halogenation conditions.

[00026] In certain aspects, the present disclosure provides a process for preparing a

compound of formula 5 :



5

comprising contacting a compound of formula 4 :

4

with ¾ under suitable hydrogenation conditions.

[00027] In certain aspects, the present disclosure provides a process for preparing a

compound of formula 4 :

4

comprising contacting a compound of formula 3 :

3



with ethyl(2,2,2-trifluoroethyl)amine and triphosgene under suitable conditions to form a urea

derivative.

[00028] In certain aspects, the present disclosure provides a process for preparing a

compound of the formula:

comprising contacting a compound of formula 5 :

5

with a trifluoromethylation reagent under suitable trifluoromethylation conditions.

DETAILED DESCRIPTION OF THE INVENTION

[00029] 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 substitutions may occur to those skilled in

the art without departing from the invention. It should be understood that various alternatives

to the embodiments of the invention described herein may be employed.

[00030] 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.

Definitions

[00031] Unless defined otherwise, all technical and scientific terms used herein have the

same meaning as is commonly understood by one of skill in the art to which this invention

belongs. All patents and publications referred to herein are incorporated by reference.



[00032] As used in the specification and claims, the singular form "a", "an" and "the"

includes plural references unless the context clearly dictates otherwise.

[00033] Compounds of this invention include those described generally herein, and are

further illustrated by the classes, subclasses, and species disclosed herein. As used herein, the

following definitions shall apply unless otherwise indicated. For purposes of this invention,

the chemical elements are identified in accordance with the Periodic Table of the Elements,

CAS version, Handbook of Chemistry and Physics, 75th Ed. Additionally, general principles

of organic chemistry are described in "Organic Chemistry", Thomas Sorrell, University

Science Books, Sausalito: 1999, and "March's Advanced Organic Chemistry", 5th Ed., Ed.:

Smith, M. B. and March, J., John Wiley & Sons, New York: 2001 (and other editions,

including 7th Ed.: 2013). The foregoing are incorporated by reference in their entirety.

[00034] As described herein, a specified number range of atoms includes any integer therein.

For example, a group having from 1-4 atoms could have 1, 2, 3, or 4 atoms.

[00035] As described herein, compounds of the invention may optionally be substituted with

one or more substituents, such as are illustrated generally herein, or as exemplified by

particular classes, subclasses, and species of the invention. It will be appreciated that the

phrase "optionally substituted" is used interchangeably with the phrase "substituted or

unsubstituted." In general, the term "substituted", whether preceded by the term "optionally"

or not, refers to the replacement of hydrogen radicals in a given structure with the radical of a

specified substituent. Unless otherwise indicated, an optionally substituted group may have a

substituent at each substitutable position of the group, and when more than one position in

any given structure may be substituted with more than one substituent selected from a

specified group, the substituent may be either the same or different at every position.

Combinations of substituents envisioned by this invention are preferably those that result in

the formation of stable or chemically feasible compounds. n some embodiments, substituents

may include any substituents described herein, for example: halogen, hydroxy, oxo (=0),

thioxo (=S), cyano (-CN), nitro (-N0 2), imino (=N-H), oximo (=N-OH), hydrazino (=N-

NH2), -R -ORa, -R -OC(0 )-Pva, -R -OC(0)-OR a, -R -OC(0)-N(R a)2, -R -N(Ra)2, -R -C(0)R a,

-R -C(0)OR a, -R -C(0)N(R a)2, -R -0-R c-C(0)N(R a)2, -R -N(Ra)C(0)OR a, -R -N(Ra)C(0)R

a, -R -N(Ra)S(0) tR
a (where t is 1 or 2), -R -S(0) tR

a (where t is 1 or 2), -R -S(0) tORa (where t

is 1 or 2), and -R -S(0) tN(R )2 (where t is 1 or 2); and alkyl, alkenyl, alkynyl, aryl, aralkyl,

aralkenyl, aralkynyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl,

heteroaryl, and heteroarylalkyl any of which may be optionally substituted by alkyl, alkenyl,

alkynyl, halogen, haloalkyl, haloalkenyl, haloalkynyl, oxo (=0), thioxo (=S), cyano (-CN),



nitro (-NO 2), imino (=N-H), oximo (=N-OH), hydrazine (=N-

NH2), -R -ORa, -R -OC(0)-R a, -R -OC(0)-OR a, -R -OC(0)-N(R a)2, -R -N(Ra)2, -R -C(0)R a,

-R -C(0)OR a, -R -C(0)N(R a)2, -R -0-R c-C(0)N(R a)2, -R -N(Ra)C(0)OR a, -R -N(Ra)C(0)R

a, -R -N(Ra)S(0) tR
a (where t is 1 or 2), -R -S(0) tR

a (where t is 1 or 2), -R -S(0) tORa (where t

is 1 or 2) and -R -S(0) tN(R )2 (where t is 1 or 2); wherein each R is independently selected

from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocycloalkyl,

heterocycloalkylalkyl, heteroaryl, or heteroarylalkyl, wherein each R , valence permitting,

may be optionally substituted with alkyl, alkenyl, alkynyl, halogen, haloalkyl, haloalkenyl,

haloalkynyl, oxo (=0), thioxo (=S), cyano (-CN), nitro (-N0 2), imino (=N-H), oximo (=N-

OH), hydrazine (=N-

NH2), -R -ORa, -R -OC(0)-R a, -R -OC(0)-OR a, -R -OC(0)-N(R a)2, -R -N(Ra)2, -R -C(0)R a,

-R -C(0)OR a, -R -C(0)N(R a)2, -R -0-R c-C(0)N(R a)2, -R -N(Ra)C(0)OR a, -R -N(Ra)C(0)R

a, -R -N(Ra)S(0) tR
a (where t is 1 or 2), -R -S(0) tR

a (where t is 1 or 2), -R -S(0) tORa (where t

is 1 or 2) and -R -S(0) tN(R )2 (where t is 1 or 2); and wherein each R is independently

selected from a direct bond or a straight or branched alkylene, alkenylene, or alkynylene

chain, and each R is a straight or branched alkylene, alkenylene or alkynylene chain.

[00036] Unless otherwise indicated, a substituent connected by a bond drawn from the

center of a ring means that the substituent can be bonded to any position in the ring. In

example (i) below, for instance, Jw can be bonded to any position on the pyridyl ring. For

bicyclic rings, a bond drawn through both rings indicates that the substituent can be bonded

from any position of the bicyclic ring. In example (ii) below, for instance, Jw can be bonded

to the 5-membered ring (on the nitrogen atom, for instance), and to the 6-membered ring.

Examples (i) and (ii):

(i) (ii).

[00037] The term "stable", as used herein, refers to compounds that are not substantially

altered when subjected to conditions to allow for their production, detection, recovery,

purification, and use for one or more of the purposes disclosed herein. In some embodiments,

a stable compound or chemically feasible compound is one that is not substantially altered



when kept at a temperature of 40° C . or less, in the absence of moisture or other chemically

reactive conditions, for at least a week.

[00038] The term "aliphatic" or "aliphatic group", as used herein, means a straight-chain

(i.e., unbranched), branched, or cyclic, substituted or unsubstituted hydrocarbon chain that is

completely saturated or that contains one or more units of unsaturation that has a single point

of attachment to the rest of the molecule.

[00039] Unless otherwise specified, aliphatic groups contain 1-20 aliphatic carbon atoms. In

some embodiments, aliphatic groups contain 1-10 aliphatic carbon atoms. In other

embodiments, aliphatic groups contain 1-8 aliphatic carbon atoms. In still other

embodiments, aliphatic groups contain 1-6 aliphatic carbon atoms, and in yet other

embodiments, aliphatic groups contain 1-4 aliphatic carbon atoms. Aliphatic groups may be

linear or branched, substituted or unsubstituted alkyl, alkenyl, or alkynyl groups. Specific

examples include, but are not limited to, methyl, ethyl, isopropyl, n-propyl, sec-butyl, vinyl,

n-butenyl, ethynyl, and tert-butyl. Aliphatic groups may also be cyclic, or have a

combination of linear or branched and cyclic groups. Examples of such types of aliphatic

groups include, but are not limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cyclohexenyl, —CH2-cyclopropyl, CH2CH2CH(CH 3)-cyclohexyl.

[00040] "Alkyl" refers to a straight or branched hydrocarbon chain radical consisting solely

of carbon and hydrogen atoms, containing no unsaturation, and preferably having from one to

three carbon atoms (i.e., C 1-C3 alkyl). In certain embodiments, an alkyl comprises one to two

carbon atoms (i.e., C 1-C2 alkyl). In other embodiments, an alkyl comprises one carbon atom

(i.e., C i alkyl). In certain embodiments, the alkyl group is selected from methyl, ethyl, 1-

propyl (n-propyl), and 1-methylethyl (iso-propyl). The alkyl is attached to the rest of the

molecule by a single bond. Unless stated otherwise specifically in the specification, an alkyl

group is optionally substituted by one or more substituents such as those substituents

described herein.

[00041] "Alkenyl" refers to a straight or branched hydrocarbon chain radical group

consisting solely of carbon and hydrogen atoms, containing at least one carbon-carbon double

bond, and preferably having from two to four carbon atoms (i.e., C2-C4 alkenyl). In certain

embodiments, an alkenyl comprises two to three carbon atoms (i.e., C2-C3 alkenyl). The

alkenyl may be attached to the rest of the molecule by a single bond, for example, ethenyl

(i.e., vinyl), prop-l-enyl (i.e., allyl), and the like. Unless stated otherwise specifically in the

specification, an alkenyl group is optionally substituted by one or more substituents such as

those substituents described herein.



[00042] "Alkynyl" refers to a straight or branched hydrocarbon chain radical group

consisting solely of carbon and hydrogen atoms, containing at least one carbon-carbon triple

bond, and preferably having from two to four carbon atoms (i.e., C2-C4 alkynyl). In certain

embodiments, an alkynyl comprises two to three carbon atoms (i.e., C2-C3 alkynyl). The

alkynyl may be attached to the rest of the molecule by a single bond, for example, ethynyl,

propynyl, and the like. Unless stated otherwise specifically in the specification, an alkynyl

group is optionally substituted by one or more substituents such as those substituents

described herein.

[00043] The term "C - " when used in conjunction with a chemical moiety, such as alkyl,

alkenyl, or alkynyl is meant to include groups that contain from x to y carbons in the chain.

For example, the term "C - alkyl" refers to substituted or unsubstituted saturated hydrocarbon

groups, including straight-chain alkyl and branched-chain alkyl groups that contain from x to

y carbons in the chain. The terms "C - alkenyl" and "C - alkynyl" refer to substituted or

unsubstituted unsaturated aliphatic groups analogous in length and possible substitution to the

alkyls described above, but that contain at least one double or triple bond, respectively.

[00044] The term "cycloaliphatic" (or "carbocycle" or "carbocyclyl") refers to a monocyclic

C3-C8 hydrocarbon or bicyclic C -Ci2 hydrocarbon that is completely saturated or that

contains one or more units of unsaturation, but which is not aromatic, that has a single point

of attachment to the rest of the molecule wherein any individual ring in said bicyclic ring

system has 3-7 members. Examples of cycloaliphatic groups include, but are not limited to,

cycloalkyl and cycloalkenyl groups. Specific examples include, but are not limited to,

cyclohexyl, cyclopropyl, cyclobutyl, and cyclopentyl.

[00045] The term "cycloalkyl" refers to a cyclic hydrocarbon radical consisting solely of

carbon and hydrogen atoms, containing no unsaturation, and preferably having from three to

six carbon atoms (i.e., C3-C6 cycloalkyl). In certain embodiments, a cycloalkyl comprises

three to five carbon atoms (i.e., C3-C5 cycloalkyl). In certain embodiments, a cycloalkyl

comprises four or five carbon atoms (i.e., C4-C5 cycloalkyl). In certain embodiments, a

cycloalkyl comprises three carbon atoms (i.e., C 3 cycloalkyl). In certain embodiments, the

cycloalkyl group is selected from cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. The

cycloalkyl is attached to the rest of the molecule by a single bond. Unless stated otherwise

specifically in the specification, a cycloalkyl group is optionally substituted by one or more

substituents such as those substituents described herein.

[00046] The term "heterocycle" as used herein refers to a saturated, unsaturated or aromatic

ring comprising one or more heteroatoms. Exemplary heteroatoms include N, O, Si, P, B, and



S atoms. Heterocycles include 3- to 10-membered monocyclic rings, 6- to 12-membered

bicyclic rings, and 6- to 12-membered bridged rings. A bicyclic heterocycle includes any

combination of saturated, unsaturated and aromatic bicyclic rings, as valence permits. In an

exemplary embodiment, an aromatic ring, e.g., pyridyl, may be fused to a saturated or

unsaturated ring, e.g., cyclohexane, cyclopentane, morpholine, piperidine or cyclohexene. A

bicyclic heterocycle includes any combination of ring sizes such as 4-5 fused ring systems, 5-

5 fused ring systems, 5-6 fused ring systems, 6-6 fused ring systems, 5-7 fused ring systems,

6-7 fused ring systems, 5-8 fused ring systems, and 6-8 fused ring systems. Examples of

heterocycles include, but are not limited to, 3-lH-benzimidazol-2-one, 3-(l-alkyl)-

benzimidazol-2-one, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrothiophenyl, 3-

tetrahydrothiophenyl, 2-morpholino, 3-morpholino, 4-morpholino, 2-thiomorpholino, 3-

thiomorpholino, 4-thiomorpholino, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-

tetrahydropiperazinyl, 2-tetrahydropiperazinyl, 3-tetrahydropiperazinyl, 1-piperidinyl, 2-

piperidinyl, 3-piperidinyl, 1-pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl, 1-

piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2-thiazolidinyl, 3-thiazolidinyl, 4-

thiazolidinyl, 1-imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 5-imidazolidinyl,

indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, and l,3-dihydro-imidazol-2-one.

[00047] The term "heterocycloalkyl" refers to a cyclic hydrocarbon radical consisting of

carbon and hydrogen atoms and one or more heteroatoms, containing no unsaturation, and

preferably having from three to six ring atoms (i.e., 3 to 6-membered ring). In certain

embodiments, a heterocycloalkyl comprises three to five ring atoms (i.e., 3 to 5-membered

ring). In certain embodiments, a heterocycloalkyl comprises four or five ring atoms (i.e., 4 to

5-membered ring). The heterocycloalkyl is attached to the rest of the molecule by a single

bond. Unless stated otherwise specifically in the specification, a heterocycloalkyl group is

optionally substituted by one or more substituents such as those substituents described herein.

[00048] Cyclic groups, (e.g. cycloaliphatic and heterocycles), can be linearly fused, bridged,

or spirocyclic.

[00049] The term "heteroatom" refers to a non-carbon atom such as oxygen, sulfur, nitrogen,

phosphorus, or silicon (including, any oxidized form of nitrogen, sulfur, phosphorus, or

silicon; the quaternized form of any basic nitrogen or; a substitutable nitrogen of a

heterocyclic ring, for example N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or

NR+ (as in N-substituted pyrrolidinyl)).

[00050] The term "unsaturated", as used herein, means that a moiety has at least one double

or triple bond.



[00051] The term "alkoxy", or "thioalkyl", as used herein, refers to an alkyl group, as

previously defined, attached through an oxygen ("alkoxy") or sulfur ("thioalkyl") atom to the

remainder of the compound.

[00052] The terms "haloalkyl", "haloalkenyl", "haloalkynyl", "haloaliphatic", and

"haloalkoxy" mean alkyl, alkenyl, alkynyl, aliphatic or alkoxy, respectively, each substituted

with one or more halogen atoms. The terms includeperhalogenated groups, such as

perfluorinated alkyl groups, such as —CF3and —CF2CF3.

[00053] The terms "halogen", "halo", and "hal" include F, CI, Br, or I .

[00054] "Aryl" refers to a radical derived from an aromatic monocyclic or multicyclic

hydrocarbon ring system by removing a hydrogen atom from a ring carbon atom. The

aromatic monocyclic or multicyclic hydrocarbon ring system contains only hydrogen and

carbon from six to eighteen carbon atoms, where at least one of the rings in the ring system is

fully unsaturated, i.e., it contains a cyclic, delocalized (4n+2) π -electron system in

accordance with the Hiickel theory. The ring system from which aryl groups are derived

include, but are not limited to, groups such as benzene, fluorene, indane, indene, tetralin and

naphthalene. Unless stated otherwise specifically in the specification, the term "aryl" or the

prefix "ar-" (such as in "aralkyl") is meant to include aryl radicals optionally substituted by

one or more substituents such as those substituents described herein.

[00055] "Heteroaryl" refers to a radical derived from a 5- to 18-membered aromatic ring

radical that comprises one to seventeen carbon atoms and from one to six heteroatoms

selected from nitrogen, oxygen and sulfur. As used herein, the heteroaryl radical is a

monocyclic, bicyclic, tricyclic or tetracyclic ring system, wherein at least one of the rings in

the ring system is fully unsaturated, i.e., it contains a cyclic, delocalized (4n+2) π -electron

system in accordance with the Hiickel theory. Heteroaryl includes fused or bridged ring

systems. The heteroatom(s) in the heteroaryl radical is optionally oxidized. One or more

nitrogen atoms, if present, are optionally quaternized. The heteroaryl is attached to the rest of

the molecule through any atom of the ring(s). Unless stated otherwise specifically in the

specification, the term "heteroaryl" is meant to include heteroaryl radicals as defined above

that are optionally substituted such as those substituents described herein. Examples of

heteroaryl rings include, but are not limited to, 2-furanyl, 3-furanyl, N-imidazolyl, 2-

imidazolyl, 4-imidazolyl, 5-imidazolyl, benzimidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-

isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyridazinyl (e.g., 3-



pyridazinyl), 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, tetrazolyl (e.g., 5-tetrazolyl), triazolyl (e.g.,

2-triazolyl and 5-triazolyl), 2-thienyl, 3-thienyl, benzofuryl, benzothiophenyl, indolyl (e.g., 2-

indolyl), pyrazolyl (e.g., 2-pyrazolyl), isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-oxadiazolyl,

1,2,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl,

purinyl, pyrazinyl, 1,3,5-triazinyl, quinolinyl (e.g., 2-quinolinyl, 3-quinolinyl, 4-quinolinyl),

and isoquinolinyl (e.g., 1-isoquinolinyl, 3-isoquinolinyl, 4-isoquinolinyl), benzothiolane, or

benzodithiane.

[00056] It shall be understood that the term "heteroaryl" includes certain types of heteroaryl

rings that exist in equilibrium between two different forms. More specifically, for example,

species such hydropyridine and pyridinone (and likewise hydroxypyrimidine and

pyrimidinone) are meant to be encompassed within the definition of "heteroaryl."

[00057] Unless otherwise indicated, structures depicted herein are also meant to include all

isomeric (e.g., enantiomeric, diastereomeric, geometric, conformational, and rotational)

forms of the structure. For example, the R and S configurations for each asymmetric center,

(Z) and (E) double bond isomers, and (Z) and (E) conformational isomers are included in this

invention. As would be understood to one skilled in the art, a substituent can freely rotate

around any rotatable bonds.

[00058] Therefore, single stereochemical isomers as well as enantiomeric, diastereomeric,

geometric, conformational, and rotational mixtures of the present compounds are within the

scope of the invention.

[00059] Unless otherwise indicated, all tautomeric forms of the compounds of the invention

are within the scope of the invention.

[00060] Additionally, unless otherwise indicated, structures depicted herein are also meant

to include compounds that differ only in the presence of one or more isotopes. For example,

compounds having the present structures except for the replacement of hydrogen by

deuterium or tritium, or the replacement of a carbon by a 1 C- or 14C-enriched carbon are

within the scope of this invention. As would be understood by one skilled in the art,



compounds may have a natural variation in isotopic abundance or may be enriched. In

certain embodiments, such compounds are useful, for example, as analytical tools or probes

in biological assays. In one particular embodiment, the compound is deuterated in at least one

position. Such deuterated forms can be made by the procedure described in U.S. Patent Nos.

5,846,514 and 6,334,997. As described in U.S. Patent Nos. 5,846,514 and 6,334,997,

deuteration can improve the metabolic stability and or efficacy, thus increasing the duration

of action of drugs.

[00061] The compounds of the present disclosure optionally contain unnatural proportions

of atomic isotopes at one or more atoms that constitute such compounds. For example, the

compounds may be labeled with isotopes, such as for example, deuterium (2H), tritium (3H),

iodine- 125 (125I) or carbon- 14 (14C). Isotopic substitution with 2H, C, 1 C, 14C, 15C, 12N, 1 N,

15N, 16N, 160 , 1 0 , 14F, 15F, 16F, 1 F, 1 F, 33S, 34S, 35S, 36S, 35C1, 3 C1, Br, 1Br, and 125I are all

contemplated. All isotopic variations of the compounds of the present invention, whether

radioactive or not, are encompassed within the scope of the present invention.

[00062] In certain embodiments, the compounds disclosed herein have some or all of the 1H

atoms replaced with H atoms. The methods of synthesis for deuterium-containing

compounds are known in the art and include, by way of non-limiting example only, the

following synthetic methods. Deuterium substituted compounds are synthesized using various

methods such as described in: Dean, Dennis C ; Editor. Recent Advances in the Synthesis and

Applications of Radiolabeled Compounds for Drug Discovery and Development. [In: Curr.,

Pharm. Des., 2000; 6(10)] 2000, 110 pp; George W.; Varma, Rajender S. The Synthesis of

Radiolabeled Compounds via Organometallic Intermediates, Tetrahedron, 1989, 45(21),

6601-21; and Evans, E. Anthony. Synthesis of radiolabeled compounds, J . Radioanal. Chem.,

1981, 64(1-2), 9-32.

[00063] Deuterated starting materials are readily available and are subjected to the synthetic

methods described herein to provide for the synthesis of deuterium-containing compounds.

Large numbers of deuterium-containing reagents and building blocks are available

commercially from chemical vendors, such as Aldrich Chemical Co.

[00064] Compounds of the present invention also include crystalline and amorphous forms

of those compounds, pharmaceutically acceptable salts, and active metabolites of these

compounds having the same type of activity, including, for example, polymorphs,

pseudopolymorphs, solvates, hydrates, unsolvated polymorphs (including anhydrates),

conformational polymorphs, and amorphous forms of the compounds, as well as mixtures

thereof.



[00065] As used herein, a "pharmaceutically acceptable carrier" or "therapeutic effective

carrier" is aqueous or nonaqueous (solid), for example alcoholic or oleaginous, or a mixture

thereof, and can contain a surfactant, emollient, lubricant, stabilizer, dye, perfume,

preservative, acid or base for adjustment of pH, a solvent, emulsifier, gelling agent,

moisturizer, stabilizer, wetting agent, time release agent, humectant, or other component

commonly included in a particular form of pharmaceutical composition. Pharmaceutically

acceptable carriers are well known in the art and include, for example, aqueous solutions such

as water or physiologically buffered saline or other solvents or vehicles such as glycols,

glycerol, and oils such as olive oil or injectable organic esters. A pharmaceutically

acceptable carrier can contain physiologically acceptable compounds that act, for example, to

stabilize or to increase the absorption of specific inhibitor, for example, carbohydrates, such

as glucose, sucrose or dextrans, antioxidants such as ascorbic acid or glutathione, chelating

agents, low molecular weight proteins or other stabilizers or excipients.

[00066] As used herein, the term "pharmaceutically acceptable salt" refers to salts of a

compound which are, within the scope of sound medical judgment, suitable for use in contact

with the tissues of humans and lower animals without undue side effects, such as, toxicity,

irritation, allergic response and the like, and are commensurate with a reasonable benefit/risk

ratio.

[00067] As used herein, the term "pharmaceutically acceptable solvate," is a solvate formed

from the association of one or more pharmaceutically acceptable solvent molecules to one of

the compounds described herein.

[00068] As used herein, the term "hydrate" means a compound described herein or a salt

thereof that further includes a stoichiometric or non-stoichiometric amount of water bound by

non-covalent intermolecular forces.

[00069] As used herein, the term "clathrate" means a compound described herein or a salt

thereof in the form of a crystal lattice that contains spaces (e.g., channels) that have a guest

molecule (e.g., a solvent or water) trapped within.

[00070] A "pharmaceutically acceptable derivative or prodrug" includes any

pharmaceutically acceptable ester, salt of an ester, or other derivative or salt thereof of a

compound described herein which, upon administration to a recipient, is capable of

providing, either directly or indirectly, a compound described herein or an inhibitorily active

metabolite or residue thereof. Particularly favored derivatives or prodrugs are those that

increase the bioavailability of the compounds when such compounds are administered to a

patient (e.g., by allowing an orally administered compound to be more readily absorbed into



the blood) or which enhance delivery of the parent compound to a biological compartment

(e.g., the brain or lymphatic system) relative to the parent species.

[00071] An "agonist" refers to a molecule having an affinity for and stimulates physiological

activity at cell receptors normally stimulated by naturally occurring substances.

[00072] An "antagonist" refers to a molecule capable of neutralizing, blocking, inhibiting,

abrogating, reducing or interfering with the activities of a particular or specified protein or

other biomolecule. Antagonists may bind to one or more receptors in the case of a ligand, or

binding to one or more ligands in case of a receptor.

[00073] As used herein and unless otherwise indicated, the term "prodrug" means a

derivative of a compound that can hydro lyze, oxidize, or otherwise react under biological

conditions (in vitro or in vivo) to provide a compound described herein. Prodrugs may

become active upon such reaction under biological conditions, or they may have activity in

their unreacted forms. Examples of prodrugs contemplated in this invention include, but are

not limited to, analogs or derivatives of compounds of the invention that comprise

biohydrolyzable moieties such as biohydrolyzable amides, biohydrolyzable esters,

biohydrolyzable carbamates, biohydrolyzable carbonates, biohydrolyzable ureides, and

biohydrolyzable phosphate analogues. Other examples of prodrugs include derivatives of

compounds described herein that comprise —NO, —N0 2, —ONO, or —ON0 2 moieties.

Prodrugs can typically be prepared using well-known methods, such as those described by

BURGER'S MEDICINAL CHEMISTRY AND DRUG DISCOVERY (1995) 172-178, 949-

982 (Manfred E. Wolff ed., 5th ed).

[00074] The term "coupling reaction", as used herein, refers to a reaction in which a carbon-

carbon bond is formed with the aid of a metal catalyst. Usually, one of the carbon atoms is

bonded to a functional group (a "cross-coupling group") while the other carbon atom is

bonded to a halogen. Examples of coupling reactions include, but are not limited to, Suzuki

couplings, Stille couplings, Negishi and Buchwald couplings.

[00075] The term "coupling group", as used herein, refers to a functional group capable of

reacting with another functional group (e.g. halo) in a coupling reaction to form a carbon-

carbon ("C—C") bond or a carbon-nitrogen ("C—N") bond. In some embodiments, the C—

C bond is formed between two aromatic groups.

[00076] The term "coupling condition", as used herein, refers to the chemical conditions

(e.g. temperature, length of time of reaction, volume of solvent required) required in order to

enable the coupling reaction to occur.



[00077] Examples of coupling groups and their respective coupling conditions include, but

are not limited to, boronic acids and boronic esters with Suzuki coupling conditions,

SnBu3 with Stille coupling conditions, and ZnX with Negishi coupling conditions.

[00078] All three of these coupling conditions typically involve the use of a catalyst, a

suitable solvent, and optionally a base. Suzuki coupling conditions involve the use of a

palladium catalyst, a suitable base and a suitable solvent. Examples of suitable palladium

catalysts include, but are not limited to, PdCl2(PPh3)2, Pd(Ph3)4, and PdCl2(dppf). Suitable

bases include, but are not limited to, K2C0 3 and Na2C0 3. Suitable solvents include, but are

not limited to, tetrahydrofuran, toluene, and ethanol.

[00079] Stille coupling conditions involve the use of a catalyst (usually palladium, but

sometimes nickel), a suitable solvent, and other optional reagents. Examples of suitable

catalysts include, but are not limited to, PdCl2(PPh3)2, Pd(Ph3)4, and PdCl2(dppf). Suitable

solvents include, but are not limited to, tetrahydrofuran, toluene, and dimethylformamide.

[00080] Negishi coupling conditions involve the use of a catalyst (palladium or nickel) and a

suitable solvent. Examples of suitable catalysts include, but are not limited to Pd2(dba)3,

Ni(PPh3)2Cl2, PdCl2(PPh3)2, and Pd(Ph3)4. Suitable solvents include, but are not limited to,

tetrahydrofuran, toluene, and dimethylformamide. Suzuki, Stille, and Negishi conditions are

known to one skilled in the art and are described in more detail in a variety of references,

including "March's Advanced Organic Chemistry".

[00081] Buchwald coupling conditions involve the use of a palladium catalyst, a suitable

base and a suitable solvent. Examples of suitable palladium catalysts include, but are not

limited to, Pd(OAc)2 with xanthphos, PdC12(PPh3)2, Pd(Ph3)4, and PdCl2(dppf). Suitable

bases include, but are not limited to, Cs2C0 3, K2C0 3 and Na2C0 3. Suitable solvents include,

but are not limited to, dioxane, tetrahydrofuran, toluene, and ethanol.

[00082] As would be understood by one skilled in the art, coupling groups are formed from

coupling group precursors. A "coupling group precursor" is a reagent or group of reagents

used to form a cross-coupling group. Examples include, but are not limited to,

bis(pinacolato)diborane for the formation of boronate esters, trimethylborates for the

formation of boronic acids, Bu3SnCl for the formation of stannanes, and ZnCl2 for the

formation zincates in Negishi coupling reactions. Examples of suitable coupling group

formation conditions include, but are not limited to, making boronic esters via palladium-

mediated catalysis; making boronic acids by hydrolyzing boronic esters; making stannanes

via a two step process: 1) halogen metal exchange followed by 2) transmetallation with



Bu3SnCl; and making zincates via a two step process: 1) halogen metal exchange followed

by 2) addition of ZnCl2.

[00083] An "individual," "subject," or "patient" is a vertebrate. In certain embodiments, the

vertebrate is a mammal. Mammals include, but are not limited to, primates (including human

and non-human primates) and rodents (e.g., mice, hamsters, guinea pigs, and rats). In certain

embodiments, a mammal is a human. A "control subject" refers to a healthy subject who has

not been diagnosed as having a disease, dysfunction, or condition that has been identified in

an individual, subject, or patient. A control subject does not suffer from any sign or symptom

associated with the disease, dysfunction, or condition.

[00084] "Prevent", "preventing" and the like can refer to the prevention of the disease or

condition or symptoms thereof, e.g., prevent migraine onset or Parkinson's symptoms, in the

patient. For example, if an individual at risk of developing a migraine is administered a

compound or salt of the present disclosure and does not later develop the migraine, then the

migraine has been prevented, at least over a period of time, in that individual. Preventing can

also refer to preventing re-occurrence of a disease or condition in a patient that has previously

been treated for the disease or condition, e.g., by preventing relapse.

[00085] "Treating" or "treatment" of any disease or disorder refers, in some embodiments,

to managing or to ameliorating the disease or disorder (i.e., arresting or reducing any aspect

of the disease or at least one of the clinical symptoms thereof,). Treatment can also refer to

the lessening of the severity and/or the duration of one or more symptoms of a disease or

disorder. In a further feature, the treatment rendered has lower potential for long term side

effects over multiple years. In other embodiments "treating" or "treatment" refers to

ameliorating at least one physical parameter, which may not be discernible by the patient. In

yet other embodiments, "treating" or "treatment" refers to inhibiting the disease or disorder,

either physically, (e.g., stabilization of a discernible symptom), physiologically, (e.g.,

stabilization of a physical parameter) or both.

[00086] A "medicament" is an active drug that has been manufactured for the treatment of a

disease, disorder, or condition.

[00087] An "effective amount" refers to an amount of therapeutic compound that is

effective, at dosages and for periods of time necessary, to achieve the desired therapeutic or

prophylactic result. A "therapeutically effective amount" of a therapeutic compound may

vary according to factors such as the disease state, age, sex, and weight of the individual. A

therapeutically effective amount may be measured, for example, by improved survival rate,

more rapid recovery, or amelioration, improvement or elimination of symptoms, or other



acceptable biomarkers or surrogate markers. A therapeutically effective amount is also one in

which any toxic or detrimental effects of the therapeutic compound are outweighed by the

therapeutically beneficial effects. A "prophylactically effective amount" refers to an amount

of therapeutic compound that is effective, at dosages and for periods of time necessary, to

achieve the desired prophylactic result. Typically, but not necessarily, since a prophylactic

dose is used in subjects prior to or at an earlier stage of disease, the prophylactically effective

amount may be less than the therapeutically effective amount.

[00088] "Patient response" or "response" can be assessed using any endpoint indicating a

benefit to the patient, including, without limitation, (1) inhibition, to some extent, of disease

progression, including stabilization, slowing down and complete arrest; (2) reduction in the

number of disease episodes and/or symptoms; (3) inhibition (i.e., reduction, slowing down or

complete stopping) of a disease cell infiltration into adjacent peripheral organs and/or tissues;

(4) inhibition (i.e. reduction, slowing down or complete stopping) of disease spread; (5)

decrease of an autoimmune condition; (6) favorable change in the expression of a biomarker

associated with the disorder; (7) relief, to some extent, of one or more symptoms associated

with a disorder; (8) increase in the length of disease-free presentation following treatment; or

(9) decreased mortality at a given point of time following treatment.

Compounds

[00089] In one aspect, the present disclosure provides a compound represented by Formula

(I):

or a salt thereof, wherein:

represents an optional double bond;

R1 is selected from hydrogen; and C 1-C3 alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, C3-C5

cycloalkenyl, C2-4 alkynyl, each of which is optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R 10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN;



R is selected from C1-C3 haloalkyl and C3-C5 cycloalkyl, wherein C3-C5 cycloalkyl is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-NO2, =0, =S, =N(R10), and -CN;

R3 is selected from halogen, C1-C3 alkyl, C1-C3 haloalkyl, -OR10 , -SR10 , -N(R10)2, -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, and -CN;

R4 is absent or selected from hydrogen and OR10 , wherein R4 is absent when is

a double bond and R4 is selected from hydrogen and OR10 when is a single bond;

R5 is selected from C1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN, wherein

when R2 is selected from Ci haloalkyl and is a double bond, R5 is C1-C3 alkyl

optionally substituted with one or more substituents independently selected from -

OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, =S, =N(R10), and -CN;

R6 is selected fromCi -C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN, wherein

when R2 is C 3 cycloalkyl, R6 is selected from substituted C1-C3 alkyl;

R is selected from C1-C3 alkyl, C2-4 alkenyl, and C2-4 alkynyl, each of which is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-NO2, =0, =S, =N(R10), and -CN;

R10 is independently selected at each occurrence from hydrogen; and C1-C3 alkyl

optionally substituted with one or more substituents independently selected from halogen, -

OH, -OCH3, -CF3, -SH, -NH2, -NO2, and -CN; and

n is selected from 0, 1, 2, and 3 .



90] In certain embodiments, the compound of Formula (I) is represented by (IA):

(IA), or a salt thereof.

91] In certain embodiments, the compound of Formula (I) is represented by (IB):

(IB), or a salt thereof.

[00092] In some embodiments for a compound of Formula (I), (IA), or (IB), R1 is selected

from hydrogen; and C1-C3 alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, C2-4 alkynyl, each of which is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2,

=0, =S, =N(R 10), and -CN. In some embodiments, R1 is selected from hydrogen; and C1-C3

alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, each of which is optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN. In some

embodiments, R1 is selected from hydrogen; and C1-C3 alkyl, C3-C5 cycloalkyl, each of

which is optionally substituted with one or more substituents independently selected from

halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -S(0) 2R
10, -C(0)OR 10, -OC(0)R 10,

-NO2, =0, =S, =N(R 10), and -CN. In certain embodiments, R1 is selected from hydrogen;

and C1-C3 alkyl, C3-C5 cycloalkyl, each of which is optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -C(O)N(R 10)2, -

N(R 10)2, -C(0)OR 10, -OC(0)R 10 , -N0 2, =0, =N(R 10), and -CN. In certain embodiments, R1

is selected from hydrogen; and C1-C3 alkyl, C3-C5 cycloalkyl, each of which is optionally

substituted with one or more substituents independently selected from halogen, -OR10 , -

N(R 10)2, -NO2, =0, =N(R10), and -CN. In certain embodiments, R1 is selected from



hydrogen; and C 1-C3 alkyl, C3-C5 cycloalkyl, each of which is optionally substituted with one

or more substituents independently selected from halogen, -OR 10 , -N0 2, =0, and -CN.

[00093] In certain embodiments for a compound of Formula (I), (IA), or (IB), R 1 is

hydrogen. In other embodiments for a compound of Formula (I), (IA), or (IB), R 1 is C 1-C3

alkyl which is optionally substituted with one or more substituents independently selected

from halogen, -OR 10 , -SR 10 , -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -S(0) 2R 10 , -C(0)OR 10, -

OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN. In certain embodiments, R 1 is C 1-C3 alkyl

which is optionally substituted with one or more substituents independently selected from

halogen, -OR 10 , -C(O)N(R 10)2, -N(R 10)2, -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =N(R 10), and -

CN. In certain embodiments, R 1 is C 1-C3 alkyl which is optionally substituted with one or

more substituents independently selected from halogen, -OR 10, -N(R 10)2, -N0 2, =0, =N(R 10),

and -CN.

[00094] In other embodiments for a compound of Formula (I), (IA), or (IB), R 1 is C3-C5

cycloalkyl which is optionally substituted with one or more substituents independently

selected from halogen, OR 10 , -SR 10 , -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -

S(0) 2R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN. In certain

embodiments, R 1 is C3-C5 cycloalkyl which is optionally substituted with one or more

substituents independently selected from halogen, OR 10 , -C(O)N(R 10)2, -N(R 10)2, -C(0)OR 10 ,

-OC(0)R 10 , -N0 2, =0, =N(R 10), and -CN. In certain embodiments, R 1 is C3-C5 cycloalkyl

which is optionally substituted with one or more substituents independently selected from

halogen, OR 10 , -N(R 10)2, -N0 2, =0, =N(R 10), and -CN. In certain embodiments, R 1 is C3-C5

cycloalkyl which is optionally substituted with one or more substituents independently

selected from halogen, OR 10 , -N0 2, =0, and -CN.

[00095] In certain embodiments for a compound of Formula (I), (IA), or (IB), R is selected

from C 1-C3 haloalkyl. In certain embodiments, R is selected from C i haloalkyl, C2

haloalkyl, and C3 haloalkyl. In certain embodiments, R is C i haloalkyl. In certain

embodiments, R is selected from CF3.

[00096] In certain embodiments, R is selected from C3-C5 cycloalkyl optionally substituted

with one or more substituents independently selected from halogen, -

OR 10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10, -S(0) 2R 10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, 10 2=S, =N(R ), and -CN. In certain embodiments, R is selected from cyclopropyl,

cyclobutyl and cyclopentyl. In certain embodiments, R is selected from cyclopropyl,

cyclobutyl and cyclopentyl, any of which is optionally substituted with one or more



substituents independently selected from halogen, -OR , -SR , -C(0)N(R )2, -N(R )2, -

S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R10), and -CN.

[00097] In certain embodiments, R is selected from cyclopropyl optionally substituted with

one or more substituents independently selected from halogen, -OR10 , -C(O)N(R10)2, -

N(R10)2, -C(0)R 10, -C(0)OR 10, -OC(0)R 10 , -N0 2, =0, =N(R10), and -CN. In certain

embodiments, R is selected from cyclopropyl optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -N(R10)2, -N0 2, =0, =N(R10), and -

CN. In further embodiments, R is selected from cyclopropyl optionally substituted with one

or more substituents independently selected from halogen, -OR10 , -N0 2, =0, and -CN. In

further embodiments, wherein R is unsubstituted cyclopropyl.

[00098] In certain embodiments, R is selected from optionally substituted cyclobutyl and

optionally substituted cyclopentyl. In certain embodiments, R is selected from cyclobutyl

and cyclopentyl, either of which is optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN. In certain

embodiments, R is selected from cyclobutyl and cyclopentyl optionally substituted with one

or more substituents independently selected from halogen, -OR10 , -C(O)N(R 10)2, -N(R10)2, -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =N(R10), and -CN.

[00099] In certain embodiments for a compound of Formula (I), (IA), or (IB), n is selected

from 0, 1, and 2 . In certain embodiments, n is selected from 0 and 1. In some embodiments,

n is 3 . In some embodiments, n is 2 . In some embodiments, n is 1. In some embodiments, n

is 0 .

[000100] In certain embodiments for a compound of Formula (I), (IA), or (IB), R is selected

from halogen, C 1-C3 alkyl, -C3 haloalkyl, -OR10 , -SR10, -N(R10)2, -N0 2, and -CN. In

certain embodiments, R is selected from halogen, Ci-C 3 alkyl, Ci-C 3 haloalkyl, -N0 2,

and -CN.

[000101] In certain embodiments for a compound of Formula (I) or (IA), R4 is selected from

hydrogen and -OR10 , e.g., -OH or -OCH3. In a certain embodiments, R4 is hydrogen. In

certain embodiments, R4 is selected from Ci-C 3alkoxy optionally substituted with one or

more substituents independently selected from halogen, -OH, -OCH3, -CF3, -SH, -NH2, -N0 2,

and -CN.

[000102] In certain embodiments for a compound of Formula (I), (IA), or (IB), when R is

optionally substituted C3-C5 cycloalkyl, R5 is selected from C i alkyl optionally substituted

with one or more substituents independently selected from halogen, -



OR , -SR , -C(0)N(R U)2, -N(R U)2, -S(0)R , -S(0) 2R , -C(0)R , -C(0)OR , -OC(0)R ,

-N0 2, =0, 10 2=S, =N(R ), and -CN. In certain embodiments, when R is optionally substituted

C3-C5 cycloalkyl, R5 is selected from C2 alkyl optionally substituted with one or more

substituents independently selected from halogen, -OR 10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -

S(0)R 10, -S(0) 2R 10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN. In

certain embodiments, when 2 5R is optionally substituted C3-C5 cycloalkyl, R is selected from

C3 alkyl optionally substituted with one or more substituents independently selected from

halogen, -OR 10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -S(0) 2R 10, -C(0)R 10, -C(0)OR 10, -

OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN.

[000103] In certain embodiments for a compound of Formula (I), (IA), or (IB), when R is

optionally substituted C3-C5 cycloalkyl, R5 is selected from C 1-C3 alkyl optionally substituted

with one or more substituents independently selected from halogen, -OR 10 , -SR 10 , -N(R 10)2, -

N0 2, =0, and -CN. In certain embodiments, when R is optionally substituted C3-C5

cycloalkyl, 5 2R is unsubstituted C 1-C3 alkyl. In certain embodiments, when R is optionally

substituted 5 2C3-C5 cycloalkyl, R is methyl, ethyl or propyl. In certain embodiments, when R

is optionally substituted 5 2C3-C5 cycloalkyl, R is methyl. In certain embodiments, when R is

optionally substituted 5 2C3-C5 cycloalkyl, R is ethyl. In certain embodiments, when R is

optionally substituted C3-C5 cycloalkyl, R5 is propyl.

[000104] In certain embodiments for a compound of Formula (I), (IA), or (IB), when R is C i

haloalkyl, R5 is C 1-C3 alkyl optionally substituted with one or more substituents

independently selected from -OR 10 , -SR 10 , -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10, -S(0) 2R 10, -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN. In certain embodiments,

when 2 5R is C i haloalkyl, R is selected from C 1-C3 alkyl optionally substituted with one or

more substituents independently selected from -OR 10 , -SR 10, -N(R 10)2, -N0 2, =0, and -CN.

In certain embodiments, when 2 5R is C i haloalkyl, R is selected from unsubstituted C 1-C3

alkyl. In certain embodiments, when 2 5R is C i haloalkyl, R is selected from methyl, ethyl or

propyl. In certain embodiments, when 2 5R is C i haloalkyl, R is ethyl.

[000105] In certain embodiments for a compound of Formula (I), (IA), or (IB), when R is C2-

3 haloalkyl, R5 is selected from C 1-C3 alkyl optionally substituted with one or more

substituents independently selected from halogen, -OR 10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -

S(0)R 10, -S(0) 2R 10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN. In

certain embodiments, when 2 5R is C2 -3 haloalkyl, R is selected from C 1-C3 alkyl optionally

substituted with one or more substituents independently selected from halogen, -OR 10 , -SR 10 ,

-N(R 10)2, -N0 2, =0, and -CN. In certain embodiment, R5 is unsubstituted C 1-C3 alkyl. In



certain embodiments, R5 is methyl, ethyl or propyl. In certain embodiments, R5 is methyl. In

certain embodiments, R5 is ethyl. In certain embodiments, R5 is propyl.

[000106] In certain embodiments for a compound of Formula (I), (IA), or (IB), when R is

C1-C3 haloalkyl, R6 is selected fromCi-C3 alkyl optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R10), and -CN. In

certain embodiments, when R2 is C2 haloalkyl, R6 is selected fromCi-C 3 alkyl optionally

substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, =S, =N(R10), and -CN. In a certain embodiment, when R2 is C1-C3 haloalkyl, R6 is

selected from C1-C3 alkyl optionally substituted with one or more substituents independently

selected from halogen, -OR10 , -SR10, -N(R10)2, -N0 2, =0, and -CN. In certain embodiments,

when R2 is C1-C3 haloalkyl, R6 is methyl, ethyl or propyl, each of which is substituted with at

least one halogen. In certain embodiments, when R2 is C1-C3 haloalkyl, R6 is -CH2CF3. In a

certain embodiment, when R2 is C1-C3 haloalkyl, R6 is methyl, ethyl or propyl, each of which

is optionally substituted with at least one halogen. In certain embodiments, when R is C1-C3

haloalkyl, R6 is unsubstituted methyl, ethyl or propyl. In certain embodiments, when R2 is

C1-C3 haloalkyl, R6 is methyl. In certain embodiments, when R2 is C1-C3 haloalkyl, R6 is

ethyl. In certain embodiments, when R2 is C1-C3 haloalkyl, R6 is propyl.

[000107] In certain embodiments for a compound of Formula (I), (IA), or (IB), when R is C3

cycloalkyl , R6 is selected fromCi-C 3 alkyl substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN. In certain

embodiments, when R2 is C3 cycloalkyl , R6 is C2 alkyl substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R10), and -CN.

In certain embodiments, when R2 is C3 cycloalkyl, R6 is selected from C1-C3 alkyl substituted

with one or more substituents independently selected from halogen, -OR10 , -SR10 , -N(R10)2, -

N0 2, =0, and -CN. In certain embodiments, when R2 is C3 cycloalkyl, R6 is methyl, ethyl or

propyl, each of which is substituted with at least one halogen. In certain embodiments, when

R2 is C3 cycloalkyl, R6 is -CH2CF3.

[000108] In certain embodiments for a compound of Formula (I), (IA), or (IB), when R is

optionally substituted C4-C5 cycloalkyl, R6 is selected fromCi-C 3 alkyl optionally substituted

with one or more substituents independently selected from halogen, -



OR , -SR , -C(0)N(R U)2, -N(R U)2, -S(0)R , -S(0) 2R , -C(0)R , -C(0)OR , -OC(0)R ,

-N0 2, =0, =S, =N(R 10), and -CN. In certain embodiments, when R2 is optionally substituted

C4-C5 cycloalkyl, R6 is selected fromC 2 alkyl optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN. In

certain embodiments, R6 is methyl, ethyl or propyl, each of which is substituted with at least

one halogen. In certain embodiments, R6 is methyl, ethyl or propyl, each of which is

optionally substituted with at least one halogen. In certain embodiments, R6 is -CH2CF3. In

certain embodiments, R6 is -CH2CH3.

[000109] In certain embodiments for a compound of Formula (I), (IA), or (IB), R is Ci-C3

alkyl which is optionally substituted with one or more substituents independently selected

from halogen, -OR10 , -SR10 , -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -S(0) 2R
10 , -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN. In certain

embodiments, R is selected from Ci-C3 alkyl optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -N(R10)2, -N0 2, =0, =S, and -CN.

In certain embodiments, R7 is unsubstituted Ci-C3 alkyl. In certain embodiments, R7 is

methyl, ethyl or propyl. In certain embodiments, R is methyl.

[000110] In certain embodiments, the compound of Formula (I) is represented by Formula

(IC):

or a salt thereof.

[000111] In certain embodiments, the compound of Formula (I) is represented by Formula

or a salt thereof.



[0001 12] In certain embodiments, the com ound is represented by:

salt of any one thereof.

[00 In certain embodiments, the compound is represented by:

or a salt thereof.

114] In certain embodiments, the compound is represented by:

or a salt thereof.

115] In certain embodiments, the compound is represented by:

or a salt thereof.

[000116] In certain embodiments, for a compound or salt of Formula (IA): R1 is selected

from hydrogen; and C1-C3 alkyl, optionally substituted with one or more substituents



independently selected from halogen, -OR10 , -N0 2, and -CN; R2 is Ci haloalkyl; R3 is

selected from halogen, C 1-C3 alkyl, C 1-C3 haloalkyl, -OR10 , -N0 2, and -CN; R4 is hydrogen, -

OH or -OCH 3; R5 is selected from C 1-C3 alkyl optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -N(R10)2, -N0 2, and -CN, such as

R5 is unsubstituted C 1-C3 alkyl; R6 is selected fromCi-C 3 alkyl optionally substituted with

one or more substituents independently selected from halogen, -OR10 , -N(R10)2, -N0 2, and -

CN, such as R6 is unsubstituted C 1-C3 alkyl or C 1-C3 alkyl substituted with one or more

halogens, e.g., R6 is CH2CF3 ; R7 is selected from methyl optionally substituted with one or

more substituents independently selected from halogen, -OR10, and -CN, e.g., R7 is

unsubstituted methyl; R10 is independently selected at each occurrence from hydrogen; and

C 1-C3 alkyl optionally substituted with one or more substituents independently selected from

halogen, -OH, -OCH 3, -CF3, -SH, -NH2, -N0 2, and -CN; and n is selected from 0, 1, and 2,

e.g., n is 0 .

[000117] In certain embodiments, for a compound or salt of Formula (IA): R1 is hydrogen;

R2 is Ci haloalkyl; R3 is selected from halogen, C 1-C3 alkyl, C 1-C3 haloalkyl, -OR10 , -N0 2,

and -CN; R4 is hydrogen; R5 is selected from C 1-C3 alkyl optionally substituted with one or

more substituents independently selected from halogen, -OR10, -N(R10)2, -N0 2, and -CN,

such as R5 is unsubstituted ethyl; R6 is selected fromCi-C 3 alkyl optionally substituted with

one or more substituents independently selected from halogen, -OR10 , -N(R10)2, -N0 2, and -

CN, such as R6 is ethyl or CH2CF3; R7 is selected from methyl optionally substituted with one

or more substituents independently selected from halogen, -OR10 , and -CN, e.g., R7 is

unsubstituted methyl; R10 is independently selected at each occurrence from hydrogen; and

C 1-C3 alkyl optionally substituted with one or more substituents independently selected from

halogen, -OH, -OCH 3, -CF3, -SH, -NH2, -N0 2, and -CN; and n is selected from 0, 1, and 2,

e.g., n is 0 .

[000118] In certain embodiments, for a compound of Formula (IA): R1 is selected from

hydrogen; and C 1-C3 alkyl optionally substituted with one or more substituents independently

selected from halogen, -OR10 , -N0 2, and -CN; R2 is C3-C5 cycloalkyl optionally substituted

with one or more substituents independently selected from halogen, -OR10 , -

N(R10)2, -C(0)OR 10, -OC(0)R 10 , -N0 2, =0, =S, =N(R10), and -CN, e.g., R2 is unsubstituted

C3-C5 cycloalkyl; R3 is selected from halogen, C 1-C3 alkyl, C 1-C3 haloalkyl, -OR10 , -N0 2,

and -CN; R4 is hydrogen, -OH or -OCH 3; R5 is selected from C 1-C3 alkyl optionally

substituted with one or more substituents independently selected from halogen, -OR10 , -

N(R10)2, -NO 2, and -CN, such as R5 is unsubstituted C 1-C3 alkyl; R6 is selected fromCi-C 3



alkyl substituted with one or more substituents independently selected from halogen, -

OR10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, =S, =N(R 10), and -CN; e.g., R6 is CH2CF3; R7 is selected from methyl optionally

substituted with one or more substituents independently selected from halogen, -OR 10 , and -

CN, e.g., R7 is unsubstituted methyl; R10 is independently selected at each occurrence from

hydrogen; and Ci-C 3 alkyl optionally substituted with one or more substituents independently

selected from halogen, -OH, -OCH3, -CF3, -SH, -NH2, -N0 2, and -CN; and n is selected from

0, 1, and 2, e.g., n is 0 .

[000119] In certain embodiments, for a compound of Formula (IA): R1 is selected from

hydrogen; R is C3 cycloalkyl optionally substituted with one or more substituents

independently selected from halogen, -OR 10 , -N(R 10)2, -C(0)OR 10, -OC(0)R 10, -N0 2, =0,

=S, =N(R 10), and -CN, e.g., R2 is unsubstituted cyclopropyl; R3 is selected from halogen, -

C3 alkyl, d-C 3 haloalkyl, -OR 10 , -N0 2, and -CN; R4 is hydrogen, -OH or -OCH 3; R5 is

selected from Ci-C 3 alkyl optionally substituted with one or more substituents independently

selected from halogen, -OR 10 , -N(R 10)2, -N0 2, and -CN, such as R5 is unsubstituted Ci-C 3

alkyl; R6 is selected fromCi-C 3 alkyl substituted with one or more substituents independently

selected from halogen, -OR , -SR , -C(0)N(R U)2, -N(R U)2, -S(0)R , -S(0) 2R , -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN; e.g., R6 is CH2CF3; R7 is

selected from methyl optionally substituted with one or more substituents independently

selected from halogen, -OR 10 , and -CN, e.g., R7 is unsubstituted methyl; R10 is independently

selected at each occurrence from hydrogen; and Ci-C 3 alkyl optionally substituted with one

or more substituents independently selected from halogen, -OH, -OCH3, -CF3, -SH, -NH2, -

N0 2, and -CN; and n is selected from 0, 1, and 2, e.g., n is 0 .

[000120] One aspect of the present invention provides a compound selected from the group

consisting of the following:

A8H A9H A16H



A17H D13H D13

or a pharmaceutically acceptable salt or prodrug thereof.

[000121] Another aspect of the present invention provides a compound having the following

structure:

A17H

[000122] Still other aspects of the present invention provides a compound having the

following structure:

A16H

[000123] In yet another example, the present invention provides a compound having

following structure:



D13H

[000124] In yet another example, the present invention provides a compound having

following structure:

D13-i

Processes

[000125] In one aspect, the present disclosure provides a process for preparing a compound

represented by the formula:

comprising contacting a compound of formula 6 :



with cyclopropyl boronic acid under cross-coupling conditions.

[000126] In one aspect, the present disclosure provides a process for preparing a compound

of Formula 6 :

6

comprising contacting a compound of formula 5 :

5

with a brominating agent under suitable halogenation conditions.



[000127] In one aspect, the present disclosure a process for preparing a compound of formula

5 :

comprising contacting a compound of formula 4 :

with ¾ under suitable hydrogenation conditions.

[000128] In one aspect, the present disclosure provides a process for preparing a compound of

formula 4 :

comprising contacting a compound of formula 3 :



with ethyl(2,2,2-trifluoroethyl)amine and triphosgene under suitable conditions to form a urea

derivative.

[000129] Another embodiment of the present invention provides a process for preparing

compound A17H:

comprising reacting a compound of formula 6 :

with a coupling group under suitable cross-coupling conditions.

[000130] In some embodiments, the coupling group is a cyclopropylboronic acid. In one

embodiment, the suitable cross-coupling conditions are described in Example 4, step 4

below.



[000131] Yet another aspect of the present invention provides a process for preparing a

compound of formula 6 :

by reacting the compound of formula 5 :

with a brominating agent under suitable halogenation conditions.

[000132] In some embodiments, the brominating agent is bromotrimethylsilane. In one

embodiment, the suitable halogenation conditions are described in Example 4, step 3 below.

[000133] Still another embodiment of the present invention provides a process for preparing a

compound of formula 5 :

by reacting a compound of formula 4 :



with H2 under suitable hydrogenation conditions.

[000134] In one embodiment, suitable hydrogenation conditions are described in Example 4,

step 2 below.

[000135] Another embodiment of the present invention provides a process for preparing a

compound of formula 4

by reacting a compound of formula 3 :

with ethyl(2,2,2-trifluoroethyl)amine under suitable conditions to form a urea derivative.



[000136] In one embodiment, suitable conditions for forming a urea derivative are described

in Example 4, step 1 below.

[000137] In one aspect, the present disclosure provides a process for preparing a

compound of the formula:

comprising contacting a compound of formula 5 :

with a trifluoromethylation reagent under suitable trifluoromethylation conditions.

[000138] Yet another embodiment of the present invention provides a process for preparing a

compound of formula A16H:

A16H

comprising reacting a compound of formula 5



5

with a trifluoromethylation agent under suitable trifluoromethylation conditions.

[000139] In some embodiments, the trifluoromethylation agent is Togni' s reagent 1(3,3-

dimethyl-l(trifluoromethyl)-l,2-benziodooxole). In one embodiment, the suitable

trifluoromethylation conditions are described in Example 3, step 3 below.

[000140] Another embodiment of the present invention provides a process for preparing a

compound of formula D13H:

D13H

comprising reacting a compound of formula 10:

10

with a coupling group under suitable cross-coupling conditions.



[000141] In one embodiment the suitable cross-coupling conditions are described in

Example 6, step 3 below.

[000142] Yet another embodiment of the present invention provides a process for preparing a

compound of formula 10:

10

by reacting a compound of formula 9 :

with a brominating agent under suitable halogenation conditions.

[000143] In one embodiment, the suitable halogenation conditions are described in Example

6, step 2 below.

[000144] Another embodiment of the present invention provides a process for preparing a

compound of formula 9 :



9

by reacting a compound of formula 7 :

7

with H2 under suitable hydrogenation conditions.

[000145] In one embodiment, the suitable hydrogenation conditions are described in

Example 6, Step 1 below.

Pharmaceutically Acceptable Salts, Solvates, Clathrates, Prodrugs and Other

Derivatives

[000146] The compounds described herein can exist in free form, or, where appropriate, as

salts. Those salts that are pharmaceutically acceptable are of particular interest since they are

useful in administering the compounds described below for medical purposes. Salts that are

not pharmaceutically acceptable are useful in manufacturing processes, for isolation and

purification purposes, and in some instances, for use in separating stereoisomeric forms of the

compounds of the invention or intermediates thereof.

[000147] Pharmaceutically acceptable salts are well known in the art. For example, S. M.

Berge et al., describe pharmaceutically acceptable salts in detail in J . Pharmaceutical

Sciences, 1977, 66, 1-19, incorporated herein by reference. Pharmaceutically acceptable salts

of the compounds described herein include those derived from suitable inorganic and organic

acids and bases. These salts can be prepared in situ during the final isolation and purification

of the compounds.



[000148] Where the compound described herein contains a basic group, or a sufficiently

basic bioisostere, acid addition salts can be prepared by 1) reacting the purified compound in

its free-base form with a suitable organic or inorganic acid and 2) isolating the salt thus

formed. In practice, acid addition salts might be a more convenient form for use and use of

the salt amounts to use of the free basic form.

[000149] Examples of pharmaceutically acceptable, non-toxic acid addition salts are salts of

an amino group formed with inorganic acids such as hydrochloric acid, hydrobromic acid,

phosphoric acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid,

oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using

other methods used in the art such as ion exchange. Other pharmaceutically acceptable salts

include adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate,

butyrate, camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate,

dodecylsulfate, ethanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate,

glycolate, gluconate, glycolate, hemisulfate, heptanoate, hexanoate, hydrochloride,

hydrobromide, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl

sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate,

nitrate, oleate, oxalate, palmitate, palmoate, pectinate, persulfate, 3-phenylpropionate,

phosphate, picrate, pivalate, propionate, salicylate, stearate, succinate, sulfate, tartrate,

thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like.

[000150] Where the compound described herein contains a carboxy group or a sufficiently

acidic bioisostere, base addition salts can be prepared by 1) reacting the purified compound in

its acid form with a suitable organic or inorganic base and 2) isolating the salt thus formed.

In practice, use of the base addition salt might be more convenient and use of the salt form

inherently amounts to use of the free acid form. Salts derived from appropriate bases include

alkali metal (e.g., sodium, lithium, and potassium), alkaline earth metal (e.g., magnesium and

calcium), ammonium and N+(Ci-4alkyl)4 salts. This invention also envisions the

quaternization of any basic nitrogen-containing groups of the compounds disclosed herein.

Water or oil- soluble or dispersible products may be obtained by such quaternization.

[000151] Basic addition salts include pharmaceutically acceptable metal and amine salts.

Suitable metal salts include the sodium, potassium, calcium, barium, zinc, magnesium, and

aluminum. The sodium and potassium salts are usually preferred. Further pharmaceutically

acceptable salts include, when appropriate, nontoxic ammonium, quaternary ammonium, and

amine cations formed using counterions such as halide, hydroxide, carboxylate, sulfate,

phosphate, nitrate, lower alkyl sulfonate and aryl sulfonate. Suitable inorganic base addition



salts are prepared from metal bases, which include sodium hydride, sodium hydroxide,

potassium hydroxide, calcium hydroxide, aluminium hydroxide, lithium hydroxide,

magnesium hydroxide, zinc hydroxide and the like. Suitable amine base addition salts are

prepared from amines which are frequently used in medicinal chemistry because of their low

toxicity and acceptability for medical use. Ammonia, ethylenediamine, N-methyl-glucamine,

lysine, arginine, ornithine, choline, Ν ,Ν '-dibenzylethylenediamine, chloroprocaine,

dietanolamine, procaine, N-benzylphenethylamine, diethylamine, piperazine,

tris(hydroxymethyl)-aminomethane, tetramethylammonium hydroxide, triethylamine,

dibenzylamine, ephenamine, dehydroabietylamine, N-ethylpiperidine, benzylamine,

tetramethylammonium, tetraethylammonium, methylamine, dimethylamine, trimethylamine,

ethylamine, basic amino acids, dicyclohexylamine and the like are examples of suitable base

addition salts.

[000152] Other acids and bases, while not in themselves pharmaceutically acceptable, may

be employed in the preparation of salts useful as intermediates in obtaining the compounds

described herein and their pharmaceutically acceptable acid or base addition salts.

[000153] It should be understood that this invention includes mixtures/combinations of

different pharmaceutically acceptable salts and also mixtures/combinations of compounds in

free form and pharmaceutically acceptable salts.

[000154] The compounds described herein can also exist as pharmaceutically acceptable

solvates (e.g., hydrates), clathrates, and cocrystals. The term solvate includes hydrates (e.g.,

hemihydrate, monohydrate, dihydrate, trihydrate, tetrahydrate, and the like). It should be

understood that any compound of this invention may exist in crystalline or amorphous forms

or mixtures thereof.

[000155] In addition to the compounds described herein, pharmaceutically acceptable

derivatives or prodrugs of these compounds may also be employed in compositions to treat or

prevent the herein identified disorders. Particularly favored derivatives or prodrugs are those

that increase the bioavailability of the compounds when such compounds are administered to

a patient (e.g., by allowing an orally administered compound to be more readily absorbed into

the blood) or which enhance delivery of the parent compound to a biological compartment

(e.g., the brain or lymphatic system) relative to the parent species. Prodrugs may become

active upon such reaction under biological conditions, or they may have activity in their

unreacted forms. Examples of prodrugs contemplated in this invention include, but are not

limited to, analogs or derivatives of compounds of the invention that comprise

biohydrolyzable moieties such as biohydrolyzable amides, biohydrolyzable esters,



biohydrolyzable carbamates, biohydrolyzable carbonates, biohydrolyzable ureides, and

biohydrolyzable phosphate analogues. Other examples of prodrugs include derivatives of

compounds described herein that comprise —NO, —N0 2, —ONO, or —ON0 2 moieties.

Prodrugs can typically be prepared using well-known methods, such as those described by

BURGER'S MEDICINAL CHEMISTRY AND DRUG DISCOVERY (1995) 172-178, 949-

982 (Manfred E. Wolff ed., 5th ed).

Pharmaceutical Compositions

[000156] In one aspect, the present disclosure provides pharmaceutically acceptable

compositions that comprise any of the compounds or salts as described herein, and optionally

comprise a pharmaceutically acceptable carrier, adjuvant or vehicle. In one aspect, the

present disclosure provides a pharmaceutical composition comprising a compound or salt

described herein and a pharmaceutically acceptable excipient.

[000157] The pharmaceutically acceptable carriers, adjuvants, and vehicles are well-known in

the art. As used herein, they include any and all solvents, diluents, or other liquid vehicle,

dispersion or suspension aids, surface active agents, isotonic agents, thickening or

emulsifying agents, preservatives, solid binders, lubricants and the like, as suited to the

particular dosage form desired. Remington's Pharmaceutical Sciences, Sixteenth Edition, E.

W. Martin (Mack Publishing Co., Easton, Pa., 1980) discloses various carriers used in

formulating pharmaceutically acceptable compositions and known techniques for the

preparation thereof. Except insofar as any conventional carrier medium is incompatible with

the compounds of the invention, such as by producing any undesirable biological effect or

otherwise interacting in a deleterious manner with any other component(s) of the

pharmaceutically acceptable composition, its use is contemplated to be within the scope of

this invention.

[000158] Some examples of materials which can serve as pharmaceutically acceptable

carriers include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin,

serum proteins, such as human serum albumin, buffer substances such as phosphates, glycine,

sorbic acid, or potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids,

water, salts or electrolytes, such as protamine sulfate, disodium hydrogen phosphate,

potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal silica, magnesium

trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes, polyethylene-polyoxypropylene-

block polymers, wool fat, sugars such as lactose, glucose and sucrose; starches such as corn

starch and potato starch; cellulose and its derivatives such as sodium carboxymethyl

cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc;



excipients such as cocoa butter and suppository waxes; oils such as peanut oil, cottonseed oil;

safflower oil; sesame oil; olive oil; corn oil and soybean oil; glycols; such a propylene glycol

or polyethylene glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents

such as magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water;

isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as

other non-toxic compatible lubricants such as sodium lauryl sulfate and magnesium stearate,

as well as coloring agents, releasing agents, coating agents, sweetening, flavoring and

perfuming agents, preservatives and antioxidants can also be present in the composition,

according to the judgment of the formulator.

[000159] The pharmaceutically acceptable compositions of this invention can be administered

to humans and other animals orally, rectally, parenterally, intracisternally, intravaginally,

intraperitoneally, topically (as by powders, ointments, or drops), bucally, as an oral or nasal

spray, or the like, depending on the severity of the disorder being treated. In certain

embodiments, the compounds of the invention may be administered orally or parenterally at

dosage levels of about 0.0001 mg/kg to about 70 mg/kg, of subject body weight per day, one

or more times a day, to obtain the desired therapeutic effect. Alternatively, the dosing

schedule of the compounds of the present invention may vary.

[000160] Liquid dosage forms for oral administration include, but are not limited to,

pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, syrups and

elixirs. In addition to the active compounds, the liquid dosage forms may contain inert

diluents commonly used in the art such as, for example, water or other solvents, solubilizing

agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,

benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide,

oils (in particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils),

glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan,

and mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvants

such as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and

perfuming agents.

[000161] Injectable preparations, for example, sterile injectable aqueous or oleaginous

suspensions may be formulated according to the known art using suitable dispersing or

wetting agents and suspending agents. The sterile injectable preparation may also be a sterile

injectable solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or

solvent, for example, as a solution in 1,3-butanediol. Among the acceptable vehicles and

solvents that may be employed are water, Ringer's solution, U.S.P. and isotonic sodium



chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or

suspending medium. For this purpose any bland fixed oil can be employed including

synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in the

preparation of injectables.

[000162] The injectable formulations can be sterilized, for example, by filtration through a

bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid

compositions which can be dissolved or dispersed in sterile water or other sterile injectable

medium prior to use.

[000163] In order to prolong the effect of a compound of the present invention, it is often

desirable to slow the absorption of the compound from subcutaneous or intramuscular

injection. This may be accomplished by the use of a liquid suspension of crystalline or

amorphous material with poor water solubility. The rate of absorption of the compound then

depends upon its rate of dissolution that, in turn, may depend upon crystal size and crystalline

form. Alternatively, delayed absorption of a parenterally administered compound form is

accomplished by dissolving or suspending the compound in an oil vehicle. Injectable depot

forms are made by forming microencapsule matrices of the compound in biodegradable

polymers such as polylactide-polyglycolide. Depending upon the ratio of compound to

polymer and the nature of the particular polymer employed, the rate of compound release can

be controlled. Examples of other biodegradable polymers include poly(orthoesters) and

poly(anhydrides). Depot injectable formulations are also prepared by entrapping the

compound in liposomes or microemulsions that are compatible with body tissues.

[000164] Compositions for rectal or vaginal administration are preferably suppositories which

can be prepared by mixing the compounds of this invention with suitable non-irritating

excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which

are solid at ambient temperature but liquid at body temperature and therefore melt in the

rectum or vaginal cavity and release the active compound.

[000165] Solid dosage forms for oral administration include capsules, tablets, pills, powders,

and granules. In such solid dosage forms, the active compound is mixed with at least one

inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium

phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, mannitol,

and silicic acid, b) binders such as, for example, carboxymethylcellulose, alginates, gelatin,

polyvinylpyrrolidinone, sucrose, and acacia, c) humectants such as glycerol, d) disintegrating

agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain

silicates, and sodium carbonate, e) solution retarding agents such as paraffin, f absorption



accelerators such as quaternary ammonium compounds, g) wetting agents such as, for

example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and bentonite

clay, and i) lubricants such as talc, calcium stearate, magnesium stearate, solid polyethylene

glycols, sodium lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and pills,

the dosage form may also comprise buffering agents.

[000166] Solid compositions of a similar type may also be employed as fillers in soft and

hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high

molecular weight polyethylene glycols and the like. The solid dosage forms of tablets,

dragees, capsules, pills, and granules can be prepared with coatings and shells such as enteric

coatings and other coatings well known in the pharmaceutical formulating art. They may

optionally contain opacifying agents and can also be of a composition that they release the

active ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally,

in a delayed manner. Examples of embedding compositions that can be used include

polymeric substances and waxes. Solid compositions of a similar type may also be employed

as fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar

as well as high molecular weight polyethylene glycols and the like.

[000167] The active compounds can also be in microencapsulated form with one or more

excipients as noted above. The solid dosage forms of tablets, dragees, capsules, pills, and

granules can be prepared with coatings and shells such as enteric coatings, release controlling

coatings and other coatings well known in the pharmaceutical formulating art. In such solid

dosage forms the active compound may be admixed with at least one inert diluent such as

sucrose, lactose or starch. Such dosage forms may also comprise, as is normal practice,

additional substances other than inert diluents, e.g., tableting lubricants and other tableting

aids such a magnesium stearate and microcrystalline cellulose. In the case of capsules,

tablets and pills, the dosage forms may also comprise buffering agents. They may optionally

contain opacifying agents and can also be of a composition that they release the active

ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally, in a

delayed manner. Examples of embedding compositions that can be used include polymeric

substances and waxes.

[000168] Dosage forms for topical or transdermal administration of a compound of this

invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,

inhalants or patches. The active component is admixed under sterile conditions with a

pharmaceutically acceptable carrier and any needed preservatives or buffers as may be

required. Ophthalmic formulation, eardrops, and eye drops are also contemplated as being



within the scope of this invention. Additionally, the present invention contemplates the use

of transdermal patches, which have the added advantage of providing controlled delivery of a

compound to the body. Such dosage forms can be made by dissolving or dispensing the

compound in the proper medium. Absorption enhancers can also be used to increase the flux

of the compound across the skin. The rate can be controlled by either providing a rate

controlling membrane or by dispersing the compound in a polymer matrix or gel.

[000169] The compositions of the present invention may be administered orally, parenterally,

by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted

reservoir. The term "parenteral" as used herein includes, but is not limited to, subcutaneous,

intravenous, intramuscular, intra-articular, intra- synovial, intrasternal, intrathecal,

intrahepatic, intralesional and intracranial injection or infusion techniques. Preferably, the

compositions are administered orally, intraperitoneally or intravenously.

[000170] Sterile injectable forms of the compositions of this invention may be aqueous or

oleaginous suspension. These suspensions may be formulated according to techniques

known in the art using suitable dispersing or wetting agents and suspending agents. The

sterile injectable preparation may also be a sterile injectable solution or suspension in a non

toxic parenterally-acceptable diluent or solvent, for example as a solution in 1,3-butanediol.

Among the acceptable vehicles and solvents that may be employed are water, Ringer's

solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are

conventionally employed as a solvent or suspending medium. For this purpose, any bland

fixed oil may be employed including synthetic mono- or di-glycerides. Fatty acids, such as

oleic acid and its glyceride derivatives are useful in the preparation of injectable forms, as are

natural pharmaceutically-acceptable oils, such as olive oil or castor oil, especially in their

polyoxyethylated versions. These oil solutions or suspensions may also contain a long-chain

alcohol diluent or dispersant, such as carboxymethyl cellulose or similar dispersing agents

which are commonly used in the formulation of pharmaceutically acceptable dosage forms

including emulsions and suspensions. Other commonly used surfactants, such as Tweens,

Spans and other emulsifying agents or bioavailability enhancers which are commonly used in

the manufacture of pharmaceutically acceptable solid, liquid, or other dosage forms may also

be used for the purposes of formulation.

[000171] The pharmaceutical compositions of this invention may be orally administered in

any orally acceptable dosage form including, but not limited to, capsules, tablets, aqueous

suspensions or solutions. In the case of tablets for oral use, carriers commonly used include,

but are not limited to, lactose and corn starch. Lubricating agents, such as magnesium



stearate, are also typically added. For oral administration in a capsule form, useful diluents

include lactose and dried cornstarch. When aqueous suspensions are required for oral use,

the active ingredient is combined with emulsifying and suspending agents. If desired, certain

sweetening, flavoring or coloring agents may also be added.

[000172] The pharmaceutical compositions of this invention may also be administered

topically, especially when the target of treatment includes areas or organs readily accessible

by topical application, including diseases of the eye, the skin, or the lower intestinal tract.

Suitable topical formulations are readily prepared for each of these areas or organs.

[000173] Topical application for the lower intestinal tract can be effected in a rectal

suppository formulation (see above) or in a suitable enema formulation. Topically-

transdermal patches may also be used.

[000174] For topical applications, the pharmaceutical compositions may be formulated in a

suitable ointment containing the active component suspended or dissolved in one or more

carriers. Carriers for topical administration of the compounds of this invention include, but

are not limited to, mineral oil, liquid petrolatum, white petrolatum, propylene glycol,

polyoxyethylene, polyoxypropylene compound, emulsifying wax and water. Alternatively,

the pharmaceutical compositions can be formulated in a suitable lotion or cream containing

the active components suspended or dissolved in one or more pharmaceutically acceptable

carriers. Suitable carriers include, but are not limited to, mineral oil, sorbitan monostearate,

polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and

water.

[000175] For ophthalmic use, the pharmaceutical compositions may be formulated as

micronized suspensions in isotonic, pH adjusted sterile saline, or, preferably, as solutions in

isotonic, pH adjusted sterile saline, either with or without a preservative such as

benzylalkonium chloride. Alternatively, for ophthalmic uses, the pharmaceutical

compositions may be formulated in an ointment such as petrolatum.

[000176] The pharmaceutical compositions of this invention may also be administered by

nasal aerosol or inhalation. Such compositions are prepared according to techniques well-

known in the art of pharmaceutical formulation and may be prepared as solutions in saline,

employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance

bioavailability, fluorocarbons, and/or other conventional solubilizing or dispersing agents.

[000177] When formulated for nasal administration, the absorption across the nasal mucous

membrane may be further enhanced by surfactants, such as, for example, glycocholic acid,

cholic acid, taurocholic acid, ethocholic acid, deoxycholic acid, chenodeoxycholic acid,



dehdryocholic acid, glycodeoxycholic acid, cycledextrins and the like in an amount in the

range of between about 0.1 and 15 weight percent, between about 0.5 and 4 weight percent,

or about 2 weight percent. An additional class of absorption enhancers reported to exhibit

greater efficacy with decreased irritation is the class of alkyl maltosides, such as

tetradecylmaltoside (Arnold, JJ et al., 2004, J Pharm Sci 93: 2205-13; Ahsan, F et al, 2001,

Pharm Res 18:1742-46), all of which are hereby incorporated by reference.

[000178] In human therapeutics, the physician will determine the dosage regimen that is

most appropriate according to a preventive or curative treatment and according to the age,

weight, stage of the disease and other factors specific to the subject to be treated. The

compositions, in other embodiments, should provide a dosage of from about 0.0001 mg to

about 70 mg of compound per kilogram of body weight per day. Dosage unit forms are

prepared to provide from about 0.01 mg, 0.1 mg or 1 mg to about 500 mg, or about 1000 mg,

and in some embodiments from about 10 mg to about 500 mg of the active ingredient or a

combination of essential ingredients per dosage unit form.

[000179] The amount of active ingredient in the formulation, which will be effective in the

prevention or treatment of a disorder or one or more symptoms thereof, will vary with the

nature and severity of the disease or condition, and the route by which the active ingredient is

administered. The frequency and dosage will also vary according to factors specific for each

subject depending on the specific therapy (e.g., therapeutic or prophylactic agents)

administered, the severity of the disorder, disease, or condition, the route of administration, as

well as age, body, weight, response, and the past medical history of the subject.

[000180] Exemplary doses of a formulation include milligram or microgram amounts of the

active compound per kilogram of subject (e.g., from about 1 micrograms per kilogram to

about 50 milligrams per kilogram, from about 10 micrograms per kilogram to about 30

milligrams per kilogram, from about 100 micrograms per kilogram to about 10 milligrams

per kilogram, or from about 100 microgram per kilogram to about 5 milligrams per

kilogram).

[000181] It may be necessary to use dosages of the active ingredient outside the ranges

disclosed herein in some cases, as will be apparent to those of ordinary skill in the art.

Furthermore, it is noted that the clinician or treating physician will know how and when to

interrupt, adjust, or terminate therapy in conjunction with subject response.

[000182] Different therapeutically effective amounts may be applicable for different diseases

and conditions, as will be readily known by those of ordinary skill in the art. Similarly,

amounts sufficient to prevent, manage, treat or ameliorate such disorders, but insufficient to



cause, or sufficient to reduce, adverse effects associated with the composition provided herein

are also encompassed by the above described dosage amounts and dose frequency schedules.

Further, when a subject is administered multiple dosages of a composition provided herein,

not all of the dosages need be the same. For example, the dosage administered to the subject

may be increased to improve the prophylactic or therapeutic effect of the composition or it

may be decreased to reduce one or more side effects that a particular subject is experiencing.

[000183] Upon improvement of a patient's condition, a maintenance dose of a compound,

composition or combination of this invention may be administered, if necessary.

Subsequently, the dosage or frequency of administration, or both, may be reduced, as a

function of the symptoms, to a level at which the improved condition is retained when the

symptoms have been alleviated to the desired level, treatment should cease. Patients may,

however, require intermittent treatment on a long-term basis upon any recurrence of disease

symptoms.

[000184] It should also be understood that a specific dosage and treatment regimen for any

particular patient will depend upon a variety of factors, including the activity of the specific

compound employed, the age, body weight, general health, sex, diet, time of administration,

rate of excretion, drug combination, and the judgment of the treating physician and the

severity of the particular disease being treated. The amount of inhibitor will also depend

upon the particular compound in the composition.

Methods of Use of the Compounds and Compositions

[000185] The disclosure provides methods of treating or preventing diseases or disorders by

administering a compound or salt of any one of Formulas (I), (IA), (IB), (IC), (ID), or (IE), or

a pharmaceutical composition thereof, to a subject in need thereof. The disclosure provides

compounds with receptor agonism or antagonism profiles for a variety of receptors.

Compounds that modulate these receptors have been described for treating diseases such as a

symptom of Parkinson' s Disease, restless leg syndrome, migraine, postpartum hemorrhage,

senile dementia, diabetic reset, hyperprolactinaemia, or cardiovascular disease (see S.

Hisahara et al., Dopamine receptors and Parkinson's Disease, Int. J . Med. Chem., v 2011, 1-

16 (2011); N. Visanji et al., Dopamine D3 receptor stimulation underlies the development of

L-DOPA-induced dyskinesia in animal models of Parkinson's Disease, Neurobiology of

Disease, v. 35, 184-192 (2009); P. Goadsby et al., Pathophysiology of migraine: A disorder

of sensory processing, Physiol Rev, v. 97, 553-622 (2017); P. Raskin et al., Bromocriptine-

QR therapy for the management of type 2 diabetes mellitus: developmental basis and



therapeutic profile summary, Expert Rev Endocrinol Metab., v. 11, n . 2, 113-148 (2016); J .

Verhelst et al., Hyperprolactinemia: pathophysiology and management, Treatments in

Endocrinology, 23-32 (2003); and J . Unterscheider et al., Standard Medical Therapy for

Postpartum Hemorrhage, Ch. 43, 355-360; H. Liu, et al., Ergot alkaloids: synthetic

approaches to lysergic acid and clavinet alkaloids, Nat Prod Rep. (2017); the contents of each

of which are incorporated by reference herein).

[000186] A compound or salt of any one of Formulas (I), (IA), (IB), (IC), (ID), or (IE), or a

pharmaceutical composition thereof, may be administered to a subject for preventing or

treating ALS, Alzheimer's disease, extra-pyramidal disorders, depression, nausea, emesis,

insomnia, aggression, Huntington's disease, cardiopulmonary disease, fibrogenesis,

pulmonary arterial hypertension, anxiety, drug addictions, dystonia, parasomnia.

[000187] In certain embodiments, the compounds and salts of the disclosure are used for

preventing diseases or disorders, such as preventing migraines. In certain embodiments, the

compounds and salts of the disclosure are used for treating a symptom of Parkinson' s

Disease. In certain embodiments, the compounds and salts of the disclosure are used for

treating or preventing a cardiovascular disorder. In practicing the methods, therapeutically

effective amounts of the compounds, salts or compositions, described herein, supra, are

administered.

[000188] The disclosure provides methods for antagonizing receptors including 5-HT2B

receptors, adrenergic alphai Areceptors and D2 and D3 receptors using the compounds, salts

and compositions, described herein. In practicing the methods, therapeutically effective

amounts of the compounds, salts or compositions, described herein, supra, are administered.

[000189] Also provided are methods for agonizing the 5-HTID, 5-HT IA and D2 receptors

using the compounds, salts and compositions described herein. In some embodiments,

methods of selectively agonizing the 5-HT ID receptor over the 5-HT IB receptor using the

compounds, salts and compositions described herein are provided.

[000190] Strong agonism of the 5-HT IB receptor frequently leads to adverse cardiovascular

effects due to excessive vasoconstriction. While selective agonism is preferred, antagonism

of adrenergic receptors such as, for example, alphas, alphas, alpha2A, alpha2B and alpha2c

by migraine therapeutics can reduce such vasoconstriction caused by strong 5-HTIB agonism.

In some embodiments, the compounds, salts and compositions selectively agonizes the

5-HT ID receptor over the 5-HT IB receptor and antagonize one or more of adrenergic alphas

receptor, adrenergic alpha2A, receptor, or adrenergic alpha2B receptor. In other embodiments,

the compounds, salts and compositions agonizes one or more of 5-HT IB or 5-HT ID receptor



and antagonize one or more of adrenergic al ha receptor, adrenergic alpha2A, receptor, or

adrenergic alpha2B receptor.

[000191] Moreover, strong agonism of the 5-HT2B receptor frequently leads to undesirable

cardiovascular complications such as valvular heart disease. Accordingly, selective agonism

where the 5-HT2B not activated is highly desirable.

[000192] In some embodiments, it is desirable to select compounds or salts that are useful

for the treatment of one or more symptoms of Parkinson' s disease. An ideal compound or

salt for such treatment should have selective agonist activities for the dopaminergic D2

receptor. Additionally, in some embodiments, it may be advantageous for a compound or salt

to have weak to moderate 5-HT IA, and 5-HT IA, receptor agonist activities. In other

embodiments, it may be advantageous for a compound to have 5-HT2A receptors antagonism

activities.

[000193] In one aspect, the present disclosure provides a method of treating a disease or

disorder, comprising administering a compound represented by Formula (IE):

or a salt thereof, to a subject in need thereof, wherein:

represents an optional double bond;

R1is selected from hydrogen; and C1-C3 alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, C3-C5

cycloalkenyl, C2-4 alkynyl, each of which is optionally substituted with one or more

substituents independently selected from halogen, -OR10, -SR10, -C(O)N(R10)2, -N(R10)2, -

S(0)R10, -S(0)2R
10, -C(0)OR10, -OC(0)R10 , -NO2, =0, =S, =N(R10), and -CN;

R2 is selected from halogen, C1-C3 haloalkyl and C3-C5 cycloalkyl, wherein C3-C5

cycloalkyl is optionally substituted with one or more substituents independently selected

from halogen, -OR10, -SR10 , -C(O)N(R10)2, -N(R10)2, -S(0)R10 , -S(0)2R
10 , -

C(0)R10, -C(0)OR10, -OC(0)R10, -N02, =0, =S, =N(R10), and -CN;

R3 is selected from halogen, C1-C3 alkyl, C1-C3 haloalkyl, -OR10, -SR10 , -N(R10)2, -

C(0)R10, -C(0)OR10, -OC(0)R10, -N02, and -CN;



R4 is absent or selected from hydrogen and OR10 , wherein R4 is absent when

a double bond and R4 is selected from hydrogen and OR10 when is a single bond;

R5 is selected from C1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN, wherein
2 5when R is selected from Ci haloalkyl and is a double bond, R is C1-C3 alkyl

optionally substituted with one or more substituents independently selected from -

OR10 , -SR 10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R

-N0 2, =0, =S, =N(R 10), and -CN;

R6 is selected fromCi-C 3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN, wherein

when R2 is C3 cycloalkyl, R6 is selected from substituted C1-C3 alkyl;

R is selected from C1-C3 alkyl, C2-4 alkenyl, and C2-4 alkynyl, each of which is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR 10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R

-NO2, =0, =S, =N(R 10), and -CN;

R10 is independently selected at each occurrence from hydrogen; and C1-C3 alkyl

optionally substituted with one or more substituents independently selected from halogen, -

OH, -OCH3, -CF3, -SH, -NH2, -NO2, and -CN; and

n is selected from 0, 1, 2, and 3 .

[000194] In certain embodiments, for a compound of Formula (IE), R2 is selected from

halogen, e.g., Br. The compound of Formula (IE) may be represented by:



represented by: or a salt thereof

[000195] A compound or salt or pharmaceutical compositions of the disclosure may be used

for the manufacture of a medicament for treating migraines, Parkinson's disease, and/or

cardiovascular disease. Other embodiments provide a compound according to the present

invention for use in the treatment of migraines, Parkinson's disease, and/or cardiovascular

disease.

[000196] In one aspect, the present disclosure provides the use of a compound or salt

described herein or a pharmaceutical composition described herein for the manufacture of a

medicament for the treatment of a disease or disorder. In one aspect, the present disclosure

provides the use of a compound or salt described herein or a pharmaceutical composition

described herein for the manufacture of a medicament for the treatment of a Parkinson's

Disease, restless leg syndrome, migraine, postpartum hemorrhage, senile dementia, diabetic

reset, hyperprolactinaemia, or cardiovascular disease.

[000197] In other embodiments, compound A16H is an antagonist for the Adrenergic IA ;

Dopamine D 2L & D3; and Serotonin 5-HT IB, 5-HT ID, 5-HT2A, 5-HT2B, and 5-HT7 receptors.

In another embodiment, compound A17H is an agonist for the Dopamine D 2 & D3 receptors.

In still other embodiments A17H is an antagonist for the Adrenergic IA; Dopamine D 2 &

D3; and Serotonin 5-HT IA, 5-HT ID, 5-HT2A, 5-HT2B, and 5-HT7 receptors. In some

embodiments, compounds A16H and A17H are useful for treating cardiovascular disease.

[000198] In yet another embodiment, compound D13H is an agonist for the Dopamine D 2

& D3 and Serotonin 5-HT IB, 5-HT ID, 5-HT IF, and 5-HT7 receptors. In still other

embodiments, compound D13H is an antagonist for the Dopamine D3 and Serotonin 5-HT2A,



5-HT2B, and 5-HT7 receptors. In some embodiments, compound D13H is useful for treating

migraines and/or Parkinson's disease.

[000199] Still other embodiments provide a method of treating migraine in a subject

comprising administering to the subject a therapeutically effective amount of a compound of

the present invention. Other embodiments of the present invention provide a method of

agonizing the Serotonin 5-HT ID receptor in a subject comprising administering to the subject

a therapeutically effective amount of a compound of the present invention. In some

embodiments the subject is administered a therapeutically effective amount of compound

D13H.

[000200] Other embodiments of the present invention provides a method of treating one or

more symptoms of Parkinson's disease in a subject comprising administering to the subject a

therapeutically effective amount of a compound of the present invention. Still other

embodiments provides a method of agonizing the Dopamine D 2L and D3 receptors in a

subject comprising administering to the subject a therapeutically effective amount of a

compound of the present invention. In some embodiments, the subject is administered a

therapeutically effective amount of compound D13H.

[000201] Yet another aspect of the present invention provides a method of treating one or

more symptoms of cardiovascular disease in a subject comprising administering to the subject

a therapeutically effective amount of a compound of the present invention. In other

embodiments the subject is administered a therapeutically effective amount of compound

A16H or A17H.

Combination Therapy

[000202] The compounds and compositions disclosed herein may also be used in

combination with one or more other active ingredients. In certain embodiments, the

compounds may be administered in combination, or sequentially, with another therapeutic

agent. Such other therapeutic agents include those known for treatment, management,

prevention, or amelioration of one or more symptoms associated with migraine, Parkinson's

disease, cardiovascular disease.

[000203] It should be understood that any suitable combination of the compounds and

compositions provided herein with one or more of the above therapeutic agents and

optionally one or more further pharmacologically active substances are considered to be

within the scope of the present disclosure. In some embodiments, the compounds and



compositions provided herein are administered prior to or subsequent to the one or more

additional active ingredients.

[000204] It should also be understood that any suitable combination of the compounds and

compositions provided herein may be used with other agents to agonize and or antagonize the

receptors mentioned above.

[000205] Finally, it should be noted that there are alternative ways of implementing the

present invention. Accordingly, the present embodiments are to be considered as illustrative

and not restrictive, and the invention is not to be limited to the details given herein, but may

be modified within the scope and equivalents of the appended claims.

Examples

[000206] All commercially available solvents and reagents were used as received. Proton

nuclear magnetic resonance spectra were recorded on a Bruker Avance II 300 MHz

instrument. For the calibration of spectra, solvent-peak and tetramethylsilane signals were

used. Spectra were recorded at room temperature. Purity analyses of the samples were

performed either on a Waters 2695 HPLC/Waters ZQ MS system (Waters Corporation,

Milford, Massachusetts) or on an Agilent HPLC/Waters ZQ MS system (Agilent

Technologies, Santa Clara, California). Compound purification was carried out on a Hanbon

Preparative HPLC system (Jiangsu Hanbon Science & Technology, LTD., Huai'An City,

Jiangsu, China). Unless otherwise indicated, the HPLC methods utilized are as described

below:

HPLC Method A: Agilent HPLC

Column: Phenomenex Kinetex EVO CI 8, 5 µΜ , 4, 6x50 mm

Column temp: 35°C

Sample temp: 35°C

Detection: UV 220 nM

Sample Diluent: MeCN

Flow Rate: 1.3 mL/min

Injection: 3-5

Analysis time: 5 min

In Neutral conditions

Mobil Phase A: MeCN:H20 = 5:95 with 20 mM NH4HC0 2 buffer, pH = 7.4

Mobil Phase B: MeCN:H20 = 80:20 with 20 mM NH4HC0 2 buffer, pH = 7.4

Gradient: adjusted according to the compound properties.



HPLC Method B: Waters 2695 HPLC

Column: Phenomenex Kinetex EVO CI 8, 5 µΜ , 4, 6x50 mm

Column temp: 25°C

Sample temp: 25°C

Detection: UV 220 nM

Sample Diluent: MeCN

Flow Rate: 1.3 or 2.0 mL/min

Injection: 1-3

Analysis time: 2 or 5 min

In Neutral conditions

Mobil Phase A: MeCN:H20 = 5:95 with 20 mM NH4HC0 2 buffer, pH =

Mobil Phase B: MeCN:H20 = 80:20 with 20 mM NH4HC0 2 buffer, pH

In Acidic conditions

Mobil Phase A: Aqueous 0.05% v/v TFA

Mobil Phase B: MeCN 0.05% v/v TFA

Gradient: adjusted according to the compound properties

HPLC Method C: Harbon Preparative HPLC

Column: Phenomenex AXIA Gemini NX 5 µΜ , 30x100 mm

Column temp: 25°C

Sample temp: 25°C

Detection: UV 220 nM

Sample Diluent: MeCN

Flow Rate: 40 mL/min

Injection: 1000-3000

Analysis time: 10 or 14 min

In Neutral conditions

Mobil Phase A: MeCN:H20 = 5:95 with 20 mM NH4HC0 2 buffer, pH =

Mobil Phase B: MeCN:H20 = 80:20 with 20 mM NH4HC0 2 buffer, pH

In Acidic conditions

Mobil Phase A: Aqueous 0.05% v/v TFA

Mobil Phase B: MeCN 0.05% v/v TFA

In Basic conditions

Mobil Phase A: MeCN:H20 = 5:95 with 20 mM NH4HC0 2 buffer, pH =

Mobil Phase B: MeCN:H20 = 80:20 with 20 mM NH4HC0 2 buffer, pH



Gradient: adjusted according to the compound properties.

Scheme 1:

1 2 ASH

Example 1: Synthesis of 3-((6aR, 95, 10aR)-5-bromo-7-methyl-4,6,6a,7,8,9,10,10a-

octahydroindolo[4,3-/g]quinolin-9-yl)-l,l-diethylurea (Compound A8H)

Step 1: 1,1-diethyl-3 -((6aR,9S, 10aR)-7-methyl-4, 6, 6a, 7, 8, 9, 10, 10a-octahydroindolo[4,3-

fg]quinolin-9-yl)urea

2

[000207] Lisuride maleate 1 (200 mg, 0.44 mmol) was dissolved in MeOH (10 mL/mmol)

and Pd/C (0.3equiv) was added. The reaction mixture was stirred under hydrogen atmosphere

(5 bar) in a stainless steel autoclave at room temperature overnight. The reaction mixture was

filtered through a pad of Celite™, washed with MeOH (3A~5mL/mmol) and DCM

(3A~5mL/mmol), then the filtrate was concentrated. The crude product was purified by

preparative HPLC to give compound 2 (43 mg, 29% yield). APCI MS, m/z 341 [M+H]+,

HPLC-MS (220 nm) 98% (AUC). 'H-NMR (300 MHz, DMSO-de): δ 1.04 (6H, t , =6.9 Hz);

1.40-1.54(1H, m); 1.95-2.06 (IH, m); 2.34 (4H, s); 2.54-2.64 (2H, m); 2.85 (IH, d, 7=11.8

Hz); 3.1-3.3 (5H, m); 4.0 (IH, s); 5.55 (IH, d, 7=7.45 Hz); 6.7 (IH, d, 7=6.9 Hz); 6.91-7.04

(2H, m); 7.07-7.16 (IH, m); 10.62 (IH, s).



Step 2: 3-((6aR, 9S, 10aR)-5-bromo-7-methyl-4,6,6a,7,8,9,10,10a-octahydroindolo[4,3-

fg]quinolin-9-yl)-l,l-diethylurea

A8H

[000208] Bromotrimethylsilane (6 equiv) was dissolved in dry DMSO (20 mL/mmol) and the

solution was stirred at rt. for 15 min. Compound 2 (100 mg, 0.29 mmol) ( 1 equiv) was added

and the mixture was stirred at room temperature for 10 min. The mixture was poured into ice-

water (100 mL/mmol) and the pH was adjusted to 8-9 with aq. ammonia and extracted with

DCM (3A-20 mL/mmol). The combined organic phase was washed with aq. Na2S203

(2A-10 mL/mmol) and brine (2A-10 mL/mmol) then dried over MgS , filtered and

concentrated. The crude product was purified by flash chromatography (DCM:MeOH, 0-

10%) to give compound A8H (5.8 mg, 14% yield). APCI MS, m/z 419 [M+H]+, HPLC-MS

(220 nm) 93% (AUC). 'H-NMR (300 MHz, DMSO-de): δ 1.04 (6H, t , 7=7 Hz); 1.41-1.54

(1H, m); 1.96-2.07 (1H, m); 2.36 (3H, s); 2.40-2.48 (2H, m); 2.53-2.62 (1H, m); 2.86 (1H, d,

7=11.8 Hz); 2.92-3.04 (1H, m); 3.06-3.3 (5H, m); 3.97-4.05 (1H, m); 5.56 (1H, d, 7=7.57

Hz); 6.75 (1H, d, 7=6.7 Hz); 6.98-7.1 (2H, m); 11.38 (1H, s).

Scheme 2 :

A9H

Example 2 : Synthesis of l,l-diethyl-3-((6a/?,95,10a/?)-7-methyl-5-(trifluoromethyl)-

4,6,6a,7,8,9,10,10a-octahydroindolo[4,3-/^]quinolin-9-yl)urea (Compound A9H)



Step 1: 1,1 -diethyl-3-( (6aR, 9S, 1OaR)-7-methyl-4, 6,6a, 7, 8,9,10,10a-octahydroindolo[4,3-

fg]quinolin-9-yl)urea

2

[000209] Lisuride maleate 1 (200 mg, 0.44 mmol) was dissolved in MeOH (10 mL/mmol)

and Pd/C (0.3equiv) was added. The reaction mixture was stirred under hydrogen atmosphere

(5 bar) in a stainless steel autoclave at room temperature overnight. The reaction mixture was

filtered through a pad of Celite™, washed with MeOH (3A~5mL/mmol) and DCM

(3A~5mL/mmol),then the filtrate was concentrated. The crude product was purified by

preparative HPLC to give compound 2 (43 mg, 29% yield). APCI MS, m/z 341 [M+H]+,

HPLC-MS (220 nm) 98% (AUC). 'H-NMR (300 MHz, DMSO-de): δ 1.04 (6H, t , 7=6.9 Hz);

1.40-1.54(1H, m); 1.95-2.06 (1H, m); 2.34 (4H, s); 2.54-2.64 (2H, m); 2.85 (1H, d, 7=11.8

Hz); 3.1-3.3 (5H, m); 4.0 (1H, s); 5.55 (1H, d, 7=7.45 Hz); 6.7 (1H, d, 7=6.9 Hz); 6.91-7.04

(2H, m); 7.07-7.16 (1H, m); 10.62 (1H, s).

Step 2: 1,1 -diethyl-3-( (6aR, 9S, 1OaR)-7-methyl-5-(trifluoromethyl)-4, 6,6a, 7, 8,9,10,10a-

octahydroindolo[4,3-fg]quinolin-9-yl)urea (Compound A9H)

A9H

[000210] Copper (II) acetate (0.2 equiv) and Togni's reagent (1.2 equiv) were dissolved in

MeOH (17 mL/mmol) under Argon and Compound 2 (100 mg, 0.29mmol) was added at

room temperature. The reaction mixture was heated at 40°C for 90 min, then it was cooled to



room temperature, treated with sat. Na2C03 solution and extracted with DCM (3A-10

mL/mmol). The organic phase was dried over MgSCn, filtered and concentrated. The crude

product was purified by flash chromatography (DCM:MeOH, 0-10%) to give compound

A9H (47 mg, 39% yield). APCI MS, m/z 409 [M+H]+, HPLC-MS (220 nm) 90% (AUC). Ή -

NMR (300 MHz, DMSO-de): δ 1.04 (6H, t, 7=7.1 Hz); 1.43-1.58 (IH, m); 2.02-2.16 (IH, m);

2.36 (4H, s); 2.55-2.75 (IH, m); 2.86 (IH, d, 7=11.2 Hz); 2.98-3.01 (IH, m); 3.11-3.29 (4H,

m); 3.36-3.45 (IH, m); 3.97-4.06 (IH, m); 5.56 (IH, d, 7=7.4 Hz); 6.81-6.9 (IH, m); 7.17-

7.27 (2H, m); 11.76 (IH, s).

Scheme 3 :

A16H

Example 3 : Synthesis of l-ethyl-3-((6a/?,95,10a/?)-7-methyl-5-(trifluoromethyl)-

4,6,6a,7,8,9,10,10aoctahydroindolo[4,3-/g]quinolin-9-yl)-l-(2,2,2-trifluoroethyl)urea

(Compound A16H).



Step 1: 1-ethyl-3-((6aR, 9S)-7-methyl-4, 6,6a, 7, 8,9-hexahydroindolo[4,3-fg ]quinolin-

9-yl)-l-(2,2,2-trifluoroethyl)urea

[000211] A solution of triphosgene (0.75 equiv) and ethyl(2,2,2-trifluoroethyl)amine (1.5

equiv) in dry DCM (5 mL/mmol) under Argon was stirred at 0 °C for 15 min then allowed to

warm to room temperature. TEA (4.5 equiv) was added and stirred at room temperature for 1

h, then a solution of 8-aminoergoline 3 (200 mg, 0.84 mmol ( 1 equiv.)) in a 1:1 mixture of

dry DCM and dry THF (10 mL/mmol) was added and stirred at rt for 20 h . The reaction

mixture was diluted with 5% aq. K2CO3 (5 mL/mmol), and extracted with DCM (3A~3

mL/mmol). The combined organic phase was concentrated and the crude product was

purified by flash chromatography (DCM:MeOH, 0-10%) to give compound 4 (169 mg, 51%

yield). APCI MS, m/z 393 [M+H]+, HPLCMS (220 nm) >99% (AUC).

Step 2: 1-ethyl-3-((6aR, 9S, 10aR)-7 -methyl-4, 6,6a, 7, 8,9,10,10a-octahydroindolo[4,3-

fg]quinolin-9-yl)-l-(2,2,2-trifluoroethyl)urea

[000212] Compound 4 (167 mg, 0.43 mmol) was dissolved in 1,4-dioxane (25 mL/mmol).

Raney nickel (12 equiv) was added, then the mixture was stirred under hydrogen atmosphere

(5 bar) in a stainless steel autoclave at 70 °C for 14 h . The reaction mixture was filtered

through a pad of Celite™, washed with MeOH (3A~5mL/mmol) and DCM (3A~5mL/mmol),

then the filtrate was concentrated. The crude product was dissolved in DCM (6 mL/mmol)



and washed with 1M aq. NaHCCb (2A~3 mL/mmol) and with water (2A~3 mL/mmol). The

combined organic phase was dried over MgSCn, filtered and concentrated. The crude product

was purified by flash chromatography (DCM:MeOH, 0-10%) to give compound 5 (65 mg,

38.7% yield). APCI MS, m/z 395 [M+H]+, HPLC-MS (220 nm) 99% (AUC). 'H-NMR (300

MHz, DMSO-de): δ 1.09 (3H, t , 7=6.95 Hz); 1.43-1.6 (IH, m); 1.95-2.1 (IH, m); 2.35 (3H,

s); 2.55-2.66 (2H, m); 2.81-3.12 (2H, m); 3.36-3.68 (3H, m); 3.96-4.14 (2H, m); 4.15-4.27

(IH, m); 5.91-6.06 (IH, m); 6.66-6.78 (IH, m); 6.94-7.2 (3H, m),10.63 (IH, s).

Step 3: 1-ethyl-3-((6aR, 9S, 10aR)-7-methyl-5-( trifluoromethyl)-4, 6,6a, 7, 8,9,10,10a-

octahydroindolo[4,3-fg]quinolin-9-yl)-l-(2,2,2-trifluoroethyl)urea (Compound A16H)

A16H

[000213] Copper (II) acetate (0.2 equiv) and Togni's reagent (1.2 equiv) were dissolved in

MeOH (17 mL/mmol) under Ar and compound 5 (55 mg, 0.14 mmol) was added at room

temperature. The reaction mixture was heated at 40 °C for 90 min, then it was cooled to room

temperature, treated with sat. Na2C03 solution and extracted with DCM (3A-10 mL/mmol).

The organic phase was dried over MgSCn, filtered and concentrated. The crude product was

purified by flash chromatography (DCM:MeOH, 0-10%) to give compound A16H (16 mg,

25% yield). APCI MS, m/z 463 [M+H]+, HPLC-MS (220 nm) 90% (AUC). 'H-NMR (300

MHz, DMSO-de): δ 1.08 (3H, t , =6.9 Hz); 1.46-1.59 (IH, m); 2.04-2.16 (IH, m); 2.34 (3H,

s); 2.36-2.4 (IH, m); 2.54-2.69 (2H, m); 2.89 (IH, d, 7=11.7 Hz); 3.01-3.14 (lH,m); 3.33-

3.46 (3H, m); 3.97-4.2 (3H, m); 6.0 (IH, d, 7=7.2 Hz); 6.8-6.87(lH, m); 7.16-7.26 (2H, m),

11.76 (IH, s).



Scheme 4 :

Example 4 : Synthesis of 3-((6aR ,95,10aR)-5-cyclopropyl-7-methyl-4,6,6a,7,8,9,10,10a-

octahydroindolo[4,3-/g]quinolin-9-yl)-l-ethyl-l-(2,2,2-trifluoroethyl)urea (Compound

A-17H)

Step 1: 1-ethyl-3-((6aR, 9S)-7-methyl-4, 6,6a, 7, 8,9-hexahydroindolo[4,3-fg Jquinolin-

9-yl)-l-(2,2,2-trifluoroethyl)urea

4

[000214] A solution of triphosgene (0.75 equiv) and ethyl(2,2,2-trifluoroethyl)amine (1.5

equiv) in dry DCM (5 mL/mmol) under Ar was stirred at 0 °C for 15 min then allowed to

warm to room temperature. TEA (4.5 equiv) was added and stirred at room temperature for 1

h, then a solution of 8-aminoergoline 3 (200 mg, 0.84 mmol ( 1 equiv.)) in a 1:1 mixture of

dry DCM and dry THF (10 mL/mmol) was added and stirred at rt for 20 h . The reaction



mixture was diluted with 5% aq. K2CO3 (5 mL/mmol), and extracted with DCM (3A~3

mL/mmol). The combined organic phase was concentrated and the crude product was

purified by flash chromatography (DCM:MeOH, 0-10%) to give compound 4 (169 mg, 51%

yield). APCI MS, m/z 393 [M+H]+, HPLCMS (220 nm) >99% (AUC).

Step 2: 1-ethyl-3-((6aR, 9S, 10aR)-7 -methyl-4, 6,6a, 7, 8,9,10,10a-octahydroindolo[4,3-

fg]quinolin-9-yl)-l-(2,2,2-trifluoroethyl)urea

5

[000215] Compound 4 (167 mg, 0.43 mmol) was dissolved in 1,4-dioxane (25 mL/mmol).

Raney nickel (12 equiv) was added, then the mixture was stirred under hydrogen atmosphere

(5 bar) in a stainless steel autoclave at 70 °C for 14 h . The reaction mixture was filtered

through a pad of Celite™, washed with MeOH (3A~5mL/mmol) and DCM (3A~5mL/mmol),

then the filtrate was concentrated. The crude product was dissolved in DCM (6 mL/mmol)

and washed with 1M aq. NaHCCb (2A~3 mL/mmol) and with water (2A~3 mL/mmol). The

combined organic phase was dried over MgS , filtered and concentrated. The crude product

was purified by flash chromatography (DCM:MeOH, 0-10%) to give compound 5 (65 mg,

38.7% yield). APCI MS, m/z 395 [M+H]+, HPLC-MS (220 nm) 99% (AUC). 'H-NMR (300

MHz, DMSO-de): δ 1.09 (3H, t , =6.95 Hz); 1.43-1.6 (1H, m); 1.95-2.1 (1H, m); 2.35 (3H,

s); 2.55-2.66 (2H, m); 2.81-3.12 (2H, m); 3.36-3.68 (3H, m); 3.96-4.14 (2H, m); 4.15-4.27

(1H, m); 5.91-6.06 (1H, m); 6.66-6.78 (1H, m); 6.94-7.2 (3H, m),10.63 (1H, s).



Step 3: 3-((6aR, 9S, 1OaR)-5-bromo-7-methyl-4, 6,6a, 7, 8,9,10,1 Oaoctahydroindolo[

4,3-fg]quinolin-9-yl)-l-ethyl-l-(2,2,2-trifluoroethyl)urea

6

[000216] Bromotrimethylsilane (6 equiv) was dissolved in dry DMSO (20 mL/mmol) and the

solution was stirred at rt. for 15 min. Compound 5 (224 mg, 0.54 mmol ( 1 equiv)) was added

and the mixture was stirred at room temperature for 10 min. The mixture was poured into ice-

water (100 mL/mmol) and the pH was adjusted to 8-9 with aq. ammonia and extracted with

DCM (3A-20 mL/mmol). The combined organic phase was washed with aq. Na2S203

(2A-10 mL/mmol) and brine (2A-10 mL/mmol) then dried over MgS , filtered and

concentrated. The crude product was purified by flash chromatography (DCM:MeOH, 0-

10%) to give compound 6 (239 mg, 89% yield). APCI MS, m/z 473 [M+H]+, HPLC-MS (220

nm) 92%(AUC).

Step 4: 3-((6aR, 9S, 1OaR)-5-cyclopropyl- 7-methyl-4, 6,6a, 7, 8,9,10,1 0aoctahydroindolo[

4,3-fg]quinolin-9-yl)-l-ethyl-l-(2,2,2-trifluoroethyl)urea (Compound A17H)

A17H

[000217] A mixture of 1,2-dimethoxyethane (6 mL/mmol) and water (1,5 mL/mmol) was

flushed with argon and a mixture of compound 6 (235 mg, 0.50 mmol), cyclopropylboronic



acid (1,5 equiv) and K3P04(3.7 equiv) were added to it. The mixture was flushed with argon

for 10 min and then Pd(dppf)Cl2 (0.01 equiv) was added, and the resulting mixture was stirred

at 90°C overnight. Then the mixture was cooled to room temperature and diluted with EtOAc

(2 mL/mmol) and water (2 mL/mmol). The mixture was filtered and then the layers were

separated. The organic phase was washed with brine (10 mL/mmol) then dried over MgS ,

filtered and concentrated. The crude product was purified by preparative HPLC to give

compound A17H (32 mg, 15% yield). APCI MS, m/z 435 [M+H]+, HPLC-MS (220 nm) 93%

(AUC). 'H-NMR (300 MHz, DMSO-de): δ 0.74-0.87 (2H, m); 0.87-0.97 (2H, m); 1.09 (3H, t,

=7.2 Hz); 1.41-1.54 (1H, m); 1.93-2.07 (2H, m); 2.29-2.45 (4H, m); 2.53-2.63 (1H, m);

2.83-3.04 (2H, m); 3.24-3.29 (1H, m); 3.33-3.46 (2H, m); 3.95-4.22 (3H, m); 5.97 (1H, d,

=7.2 Hz); 6.63 (1H, d, =6.9 Hz); 6.84-7.0 (2H, m), 10.24 (1H, s).

Scheme 5 :

Example 5 : Synthesis of (6a/?,9/f)-5-cyclopropyl-N -((5)-l-hydroxybutan-2-yl)-4,7-

dimethyl-4,6,6a,7,8,9-hexahydroindolo[4,3-/g]quinoline-9-carboxamide

(Compound D13)

Step 1: Methysergide base

[000218] Methysergide maleate 7 was dissolved in DCM (2 mL/mmol) and washed with

10% NaHC03 (2A~2 mL/mmol). The organic phase was dried over MgS , filtered and

concentrated under vacuum to give the methysergide base 7a.



Step 2: (6aR,9R)-5-bromo-N-( (S)-l -hydroxybutan-2-yl)-4, 7-dimethyl-4, 6,6a, 7,8,9-

hexahydroindolo[4,3-fg ]quinoline-9-carboxamide

8

[000219] Bromotrimethylsilane (6 equiv) was dissolved in dry DMSO (20 mL/mmol) and the

solution was stirred at rt. for 15 min. Compound 7a (400 mg, 1.13 mmol ( 1 equiv)) was

added and the mixture was stirred at room temperature for 10 min. The mixture was poured

into ice water (100 mL/mmol) and the pH was adjusted to 8-9 with aq. ammonia and

extracted with DCM (3A-20 mL/mmol). The combined organic phase was washed with aq.

Na2S203 (2A-10 mL/mmol) and brine (2A-10 mL/mmol) then dried over MgSC , filtered

and concentrated. The crude product was purified by flash chromatography (DCM:MeOH, 0-

10%) to give the compound 8 (302 mg, 73% yield). APCI MS, m/z 433 [M+H]+, HPLCMS

(220 nm) >99% (AUC).

Step 3: (6aR,9R)-5-cyclopropyl-N-( (S)-l -hydroxybutan-2-yl)-4, 7-dimethyl-4, 6,6a, 7, 8,9-

hexahydroindolo[4,3-fg ]quinoline-9-carboxamide (Compound D13)

D13

[000220] A mixture of 1,2-dimethoxyethane (6 mL/mmol) and water (1,5 mL/mmol) was

flushed with argon and a mixture of compound 8 (360 mg, 0.83 mmol), cyclopropylboronic

acid (1,5 equiv) and K3P04(3.7 equiv) were added to it. The mixture was flushed with argon



for 10 min and then Pd(dppf)Cl2 (0.01 equiv) was added, and the resulting mixture was stirred

at 90°C overnight. Then the mixture was cooled to room temperature and diluted with EtOAc

(2 mL/mmol) and water (2 mL/mmol). The mixture was filtered and then the layers were

separated. The organic phase was washed with brine (10 mL/mmol) then dried over MgS ,

filtered and concentrated. The crude product was purified by preparative HPLC to give

compound D13 (25 mg, 7.6% yield). APCI MS, m/z 394 [M+H]+, HPLC-MS (220 nm) 92%

(AUC). 'H-NMR (300 MHz, DMSO-de): δ 0.56-0.65 (1H, m); 0.76-0.88 (4H, m); 0.95-1.3

(2H, m); 1.26-1.41 (1H, m); 1.46-1.63 (1H, m); 1.85-1.96 (1H, m); 2.49 (3H, s); 2.55-2.65

(1H, m); 2.96-3.08 (3H, m); 3.13-3.23 (1H, m); 3.28-3.37 (1H, m); 3.45 (1H, dd, Ji= 5.5 Hz,

J2= 14.9 Hz ) ; 3.53-3.65 (1H, m); 3.74 (3H, s); 4.58 (1H, t , = 5.5 Hz); 6.42 (1H, d, =4.3

Hz); 7.00-7.08 (2H, m); 7.13-7.21 (1H, m); 7.84 (1H, d, = 8.4 Hz).

Scheme 6 :

D13H

Example 6 : Synthesis of (6a/?,9/f,10a/?)-5-cyclopropyl-N -((5)-l-hydroxybutan-2-yl)-4,7-

dimethyl-4,6,6a,7,8,9,10,10a-octahydroindolo[4,3-/^]quinoline-9-carboxamide

(Compound 13H)



Step 1: (6aR,9R,10aR)-N-((S)-l-hydroxybutan-2-yl)-4, 7-dimethyl-4,6,6a, 7,8,9,10,10a-

octahydroindolo[4,3-fg]quinoline-9-carboxamide

[000221] Compound 7 (45 mg, 0.1 mmol) was dissolved in MeOH (10 mL/mmol) and Pd/C

(0.3equiv) was added. The reaction mixture was stirred under hydrogen atmosphere (5 bar) in

a stainless steel autoclave at room temperature overnight. The reaction mixture was filtered

through a pad of Celite™, washed with MeOH (3A~5mL/mmol) and DCM (3A~5mL/mmol),

then the filtrate was concentrated. The crude product was purified by flash chromatography

(DCM:MeOH, 0-10%) to give compound 9 (29 mg, 85% yield). APCI MS, m/z 356 [M+H]+,

HPLCMS (220 nm) 99% (AUC). 'H-NMR (300 MHz, DMSO-de): δ 0.84 (3H, t, = 7.4 Hz);

1.26-1.37 (1H, m); 1.37-1.52 (1H, m); 1.53-1.66 (1H, m); 2.1-2.22 (1H, m); 2.24-2.36 (1H,

m); 2.4 (2H, s); 2.43 (2H, s); 2.57-2.89 (3H, m); 2.98-3.08 (1H, m); 3.26-3.32 (2H, m); 3.35-

3.42 (2H, m); 3.57-3.69 (1H, m); 3.73 (3H, s); 4.55-4.7 (1H, m); 6.82 (1H, d, = 7.0 Hz);

6.96 (1H, s); 7.08 (1H, t, = 8.0 Hz); 7.18 (1H, d, = 8.0 Hz); 7.64 (1H, d, = 8.4 Hz).

Step 2: (6aR,9R,10aR)-5-bromo-N-( (S)-l -hydroxybutan-2-yl)-4, 7-dimethyl-

4,6,6a, 7, 8,9,10,10a-octahydroindolo[4,3-fg]quinoline-9-carboxamide



[000222] Bromotrimethylsilane (6 equiv) was dissolved in dry DMSO (20 mL/mmol) and the

solution was stirred at rt. for 15 min. Compound 9 (380 mg, 1.07 mmol ( 1 equiv)) was added

and the mixture was stirred at room temperature for 10 min. The mixture was poured into ice-

water (100 mL/mmol) and the pH was adjusted to 8-9 with aq. ammonia and extracted with

DCM (3A-20 mL/mmol). The combined organic phase was washed with aq. Na2S203

(2A-10 mL/mmol) and brine (2A-10 mL/mmol) then dried over MgS , filtered and

concentrated. The crude product was purified by flash chromatography (DCM:MeOH, 0-

10%) to give the compound 10 (388 mg, 84% yield). APCI MS, m/z 435 [M+H]+, HPLC-MS

(220 nm) 98% (AUC).

Step 3: (6aR,9R,10aR)-5-cyclopropyl-N-( (S)-l -hydroxybutan-2-yl)-4, 7-dimethyl-

4,6,6a, 7,8,9,10,10a-octahydroindolo[4,3-fg]quinoline-9-carboxamide (Compound D13H)

D13H

[000223] A mixture of 1,2-dimethoxyethane (6 mL/mmol) and water (1,5 mL/mmol) was

flushed with argon and a mixture of compound 10 (385 mg, 0.89 mmol), cyclopropylboronic

acid (1,5 equiv) and K3P04 (3.7 equiv) were added to it. The mixture was flushed with argon

for 10 min and then Pd(dppf)Cl2 (0.01 equiv) was added, and the resulting mixture was stirred

at 90 °C overnight. Then the mixture was cooled to room temperature and diluted with

EtOAc (2 mL/mmol) and water (2 mL/mmol). The mixture was filtered and then the layers

were separated. The organic phase was washed with brine (10 mL/mmol) then dried over

MgSCn, filtered and concentrated. The crude product was purified by preparative HPLC to

give compound D13H (105 mg, 30% yield). APCI MS, m/z 396 [M+H]+, HPLC-MS (220

nm) 99% (AUC). 'H-NMR (300 MHz, DMSO-de): δ 0.49-0.58 (1H, m); 0.84 (4H, t, = 7.6

Hz); 0.93-1.01 (2H, m); 1.25-1.49 (2H, m); 1.51-1.66 (1H, m); 1.82-2.02 (2H, m); 2.13-2.3

(1H, m); 2.37 (3H, s); 2.41-2.47 (1H, m); 2.56-2.78 (3H, m); 2.88-3.02 (1H, m); 3.23-3.29

(1H, m); 3.34-3.43 (1H, m); 3.57-3.69 (1H, m); 3.73 (3H, s); 4.61 (1H, t , = 5.6 Hz); 6.76



(1H, d, J= 7.2 Hz ) ; 7.01 (1H, t , J= 7.9 Hz); 7.11 (1H, d, J= 8.3 Hz); 7.58 (1H, d, J= 7.2 Hz).

Example 7 : 5-HT 7 Receptor Antagonists Were Identified

[000224] Compounds A8H, A9H, A16H, A17H, and D13H were shown to be antagonists for

the Serotonin 5-HT7 receptor. Antagonist and agonist activities were shown using a cAMP

HTRF Assay for Gs Coupled Receptors. The assay was prepared as follows: CHO-K1 cells

expressing recombinant human and Serotonin 5-HT7 receptors were grown, prior to analysis,

in media without antibiotic. The cells were detached by gentle flushing with PBS -EDTA (5

mM EDTA), recovered by centrifugation, and resuspended in assay buffer (KRH: 5 mM KCl,

1.25 mM MgS0 4, 124 mM NaCl, 25 mM HEPES, 13.3 mM Glucose, 1.25 mM KH2P0 4,1.45

mM CaCl2, 0.5 g/l BSA).

[000225] To determine agonist activity (96well), 12 µ of cells were mixed with 12 µ of the

test compound at increasing concentrations and then incubated 30 min at room temperature.

After addition of the lysis buffer and 1 hour incubation, cAMP concentrations were estimated

according to the manufacturer specification. As shown below in Tables l a & lb, no

compounds displayed any agonist activity for the Serotonin 5-HT7 receptor.

[000226] Antagonist activity was determined in 96 well plates: 12 µ of cells were mixed

with 6 µ ΐ of the test compound at increasing concentrations and then incubated 10 min.

Thereafter 6 µ ΐ of the reference agonist was added at a final concentration corresponding to

the historical EC o - The plates were then incubated for 30 min at room temperature. After

addition of the lysis buffer and 1 hour incubation, cAMP concentrations were estimated

according to the manufacturer specification. IC50 values were used to determine whether a

compound acted as an antagonist. Referring to Tables l a & lb, Compounds A8H, A9H,

A16H, A17H, and D13H each had an IC50 value of less than 1 µΜ for the Serotonin 5-HT7

receptor. Accordingly, these compounds were shown to be antagonists for the Serotonin 5-

HT7 receptor.

Example 8 : Dopamine D L, D3, Serotonin 5-HTIA, 5-HTI , 5-HTI , and 5-HTi F Receptor

Agonists and Antagonists

[000227] Compounds A8H, A9H, A16H, A17H, D13 and D13H were shown to be

antagonists and/or agonists of one or more the Dopamine D 2L , D3, Serotonin, 5-HT IA, 5-

H T IB, 5-HTiD, and 5-HT IF Receptors. Antagonist and agonist activities were determined

using a GTPyS Scintillation Proximity Assay. The assay was prepared as follows: Membrane

extracts were prepared from recombinant human Dopamine D 2L , D3; Serotonin 5-HT IA, 5-

H T IB, 5-HTiD and 5-HT IF receptors.



[000228] Samples were tested by proprietary biological assays by Ogeda S.A., Euroscreen

FAST Business Unit, Rue Adrienne Bolland, 47 B-6041 Gosselies, Belgium. Each protein

assay was prepared using the following conditions.

Assay buffer: 20 mM HEPES pH 7.4; 100 mM NaCl, 10 µg/ml saponin, 3 mM

MgCl2, 0.1% protease-free BSA;

Membranes: recombinant 5-HTIA membrane extracts thawed on ice and diluted

assay buffer to give 1 mg/ml (10 g /well) and kept on ice;

GDP: diluted in assay buffer to give a 3 µΜ final assay concentration;

Beads: PVT-WGA (Perkin Elmer, RPNQ001), diluted in assay buffer at 50mg/ml

(0.5mg/well); and

GTPy 5S: (PerkinElmer NEG030X), diluted in assay buffer to give O.lnM;

Assay buffer: 20 mM HEPES pH 7.4; 100 mM NaCl, 10 µg/ml saponin, 3 mM

MgCl2;

Membranes: recombinant 5-HTIB membrane extracts thawed on ice and diluted

assay buffer to give 1 mg/ml (10 g /well) and kept on ice;

GDP: diluted in assay buffer to give a 3 µΜ final assay concentration;

Beads: PVT-WGA (Perkin Elmer, RPNQ001), diluted in assay buffer at 50mg/ml

(0.5mg/well); and

GTPy 5S: (PerkinElmer NEG030X), diluted in assay buffer to give O.lnM.

Assay buffer: 20mM HEPES pH 7.4; 200mM NaCl, µ π saponin, 3mM MgCl

Membranes: recombinant 5-HTID membrane extracts thawed on ice and diluted in

assay buffer to give 500mg/ml (5mg / ΙΟµΙ) and kept on ice;



GDP: diluted in assay buffer to give a 30µΜ working solution (3 Μ final

concentration);

Beads: PVT-WGA (Perkin Elmer, RPNQOOl), diluted in assay buffer at 50mg/ml

(0.5mg/10 µΐ) ; and

GTPy 5S: (PerkinElmer NEG030X), diluted in assay buffer to give O.lnM.

Assay buffer: 20 mM HEPES pH 7.4; 100 mM NaCl, 10 µg/ml saponin, 1 mM

MgCl2;

Membranes: recombinant 5-HT IF membrane extracts thawed on ice and diluted in

assay buffer to give 0.5 mg/ml (5 g /well) and kept on ice;

GDP: diluted in assay buffer to give a 3 µΜ final assay concentration;

Beads: PVT-WGA (Perkin Elmer, RPNQOOl), diluted in assay buffer at 50mg/ml

(0.5mg/well); and

GTPy 5S: (PerkinElmer NEG030X), diluted in assay buffer to give O.lnM.

Assay buffer: 20 mM HEPES pH 7.4; 100 mM NaCl, 10 µg/ml saponin, 30 mM

MgCl2, 0.1% protease-free BSA;

Membranes: recombinant D 2 membrane extracts thawed on ice and diluted in assay

buffer to give 1 mg/ml (10 g /well) and kept on ice;

GDP: diluted in assay buffer to give a 3 µΜ final assay concentration;

Beads: PVT-WGA (Perkin Elmer, RPNQOOl), diluted in assay buffer at 25mg/ml

(0.25mg/well); and

GTPy 5S: (PerkinElmer NEG030X), diluted in assay buffer to give O.lnM.



Assay buffer: 20 mM HEPES pH 7.4; 100 mM NaCl, 10 µg/ml saponin, 1 mM

MgCl2, 0.1% protease-free BSA;

Membranes: recombinant D3 membrane extracts thawed on ice and diluted in assay

buffer to give 1 mg/ml (10 g /well) and kept on ice;

GDP: diluted in assay buffer to give a 1 µΜ final assay concentration;

Beads: PVT-WGA (Perkin Elmer, RPNQ001), diluted in assay buffer at 50mg/ml

(0.5mg/well); and

GTPy 5S: (PerkinElmer NEG030X), diluted in assay buffer to give O.lnM.

[000229] Membranes were mixed with GDP (volume:volume 1:1) and incubated for at least

15 min on ice. In parallel, GTPy[35S] is mixed with the beads (volume:volume 1:1) just

before starting the reaction.

[000230] To determine agonist activity, the following reagents were added in the wells of an

Optiplate (Perkin Elmer): 50 µ ΐ of test or reference ligand, 10 µ ΐ of assay buffer, 20 µΐ of the

membranes: GDP mix, and 20 µ of the GTPy[35S]:beads mix. EC50 values were used to

determine whether a compound acted as an agonist. Referring to Tables l a & lb, EC50

values for Compounds A8H, A9H, A17H, D13 and D13H were provided as follows:

Compound A8H had an EC50 value of less than 1 µΜ for the Dopamine D 2 receptor

and the Serotonin 5-HT IA receptor;

Compound A9H had an EC50 value of less than 1 µΜ for the Dopamine D 2 receptor;

Compound A17H had an EC50 value of less than 1 µΜ for the Dopamine D3 receptor;

Compound D13 had an EC50 value of less than 1 µΜ for the Serotonin 5-HT ID

receptor; and

Compound D13H had an EC50 value of less than 1 µΜ for the Dopamine D 2 & D3

receptor and Serotonin 5-HT IB, 5-HT ID, and 5HT I receptors.

[000231] Accordingly, these compounds were shown to be agonists for one or more of the

following: Dopamine D 2L, D3, Serotonin 5-HT IA, 5-HT IB, 5-HT ID, and 5-HT IF Receptors.

[000232] To determine antagonist activity, the following reagents were added in the wells of

an Optiplate (Perkin Elmer): 50 µ ΐ of test or reference ligand, 20 µ ΐ of the membranes:GDP

mix, then the plate is incubated 15 minutes at room temperature. After incubation, 10 µ ΐ of

reference agonist at historical EC 0 (final concentration) was added, followed by 20 µ ΐ of the

GTPy[ 5S]:beads mix.



[000233] The plates were covered with a top seal, mixed on an orbital shaker for 2 min, and

then incubated for 1 hour at room temperature. Then the plates were centrifuged for 10 min at

2000 rpm, incubated at room temperature 1 hour and counted for lmin/well with a

PerkinElmer TopCount reader. IC50 values were used to determine whether a compound

acted as an antagonist. Referring to Tables l a & lb, IC50 values for Compounds A8H, A9H,

A16H, A17H, and D13H were provided as follows:

Compound A8H had an IC50 value of less than 1 µΜ for the Dopamine D2L & D 3

receptors and Serotonin 5-HT IA, 5-HT IB, and 5-HT ID receptors;

Compounds A9H and A16H had IC50 values of less than 1 µΜ for the Dopamine D2

& D3 receptors and Serotonin 5-HT IB/5HT ID receptors;

Compound A17H had an IC50 value of less than 1 µΜ for the Dopamine D2 & D3

receptors and Serotonin 5-HT IA/5HT ID receptors; and

Compound D13H had an IC50 value of less than 1 µΜ for the Dopamine D3 receptor.

[000234] Accordingly, these compounds were shown to be antagonists for one or more of the

following: Dopamine D2 & D3 receptors and Serotonin 5-HT IA, 5-HT IB, and 5-HT ID

receptors.

Example 9 : Adrenergic iA receptor and Serotonin 5-HT A, 5-HT Agonists and

Antagonists

[000235] Compounds A8H, A9H, A16H, A17H, D13 and D13H were shown to be

antagonists and/or agonists of one or more Adrenergic aiA receptor and Serotonin 5-HT2A, 5-

HT2B Receptors. Antagonist and agonist activities were determined using an IPOne cAMP

HTRF assay. The assay was prepared as follows: CHO-K1 cells expressing human

recombinant Adrenergic aiA, Serotonin 5-HT2A, and 5-HT2B receptors grown to mid-log

phase in culture media without antibiotics were detached with PBS-EDTA, centrifuged and

resuspended in medium without antibiotics buffer. 20,000 cells were distributed in a 96 well

plate and incubated overnight at 37°C with 5% C0 2.

[000236] To analyze agonist activity, the medium was removed and 20µ1of assay buffer plus

20µ1of test compound or reference agonist were added in each well. The plate was incubated

for 60 min. at 37°C with 5% C0 2. EC50 values were used to determine whether a compound

acted as an agonist. Referring to Tables l a & lb, EC50 values for Compounds A8H and A9H

were provided as follows:

Compound A8H had an EC50 value of less than 1 µΜ for the Serotonin 5-HT2A and 5-

HT2B receptors; and



Compound A9H had an EC50 value of less than 1 µΜ for the Serotonin 5-HT2A

receptor.

[000237] Accordingly, these compounds were shown to be agonists for one or more of the

following: Serotonin 5-HT2A and 5-HT2B receptors.

[000238] To analyze antagonist activity, 20µ1of test compound or reference antagonist was

added and the plate is incubated for 15 min. at 37°C in a humidified atmosphere of 95% air

with 5% C0 2, then 20µ1of reference agonist at a final concentration corresponding to the

historical EC 0 added. The plate is incubated for 60 min. at 37°C with 5% C0 2. IP1-D2

reagent and anti-IPl cryptate reagents are then dispensed in the wells and IPl concentrations

are then measured following the manufacturer recommendations. IC50 values were used to

determine whether a compound acted as an antagonist. Referring to Tables l a & lb, IC50

values for Compounds A8H, A9H, A16H, A17H, and D13H were provided as follows:

Compound A8H had an IC50 value of less than 1 µΜ for the Adrenergic aiA receptor

and Serotonin 5-HT2A receptor;

Compounds A9H, A16H, and A17H had IC50 values of less than 1 µΜ for the

Adrenergic aiA receptor and Serotonin 5-HT2A and 5-HT2B receptors; and

Compounds D13 and D13H had IC50 values of less than 1 µΜ for the Serotonin 5-

HT 2A and 5-HT2B receptors.

[000239] Accordingly, these compounds were shown to be agonists for one or more of the

following: Adrenergic aiA, Serotonin 5-HT2A, and 5-HT2B receptors.

[000240] Table l a and lb, below, displays the agonist (EC 50) and antagonist (IC 50) activity of

the molecules described above.

Table l a



Compound A8H Compound A9H Compound A16H

Receptor Antagonist Agonist Antagonist Agonist Antagonist Agonist

Activity (nm) Activity (nm) Activity (nm) Activity (nm) Activity (nm) Activity (nm)

5-HT7 110 190 380

Table l b

[000241] While we have described a number of embodiments of this invention, it is apparent

that our basic examples may be altered to provide other embodiments that utilize the

compounds, methods, and processes of this invention. Therefore, it will be appreciated that

the scope of this invention is to be defined by the appended claims rather than by the specific

embodiments that have been represented by way of example herein.



What is claimed:

1. A compound represented by Formula (I):

or a salt thereof, wherein:

represents an optional double bond;

R1 is selected from hydrogen; and C1-C3 alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, C3-C5

cycloalkenyl, C2-4 alkynyl, each of which is optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R 10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN;

R is selected from C1-C3 haloalkyl and C3-C5 cycloalkyl, wherein C3-C5 cycloalkyl is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-NO2, =0, =S, =N(R 10), and -CN;

R3 is selected from halogen, C1-C3 alkyl, C1-C3 haloalkyl, -OR10 , -SR 10 , -N(R 10)2, -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, and -CN;

R4 is absent or selected from hydrogen and OR10 , wherein R4 is absent when is

a double bond and R4 is selected from hydrogen and OR10 when is a single bond;

R5 is selected from C1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN, wherein
2 5when R is selected from Ci haloalkyl and is a double bond, R is C1-C3 alkyl

optionally substituted with one or more substituents independently selected from -

OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-N0 2, =0, =S, =N(R 10), and -CN;

R6 is selected fromCi-C 3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -



S(0) 2R , -C(0)R , -C(0)OR , -OC(0)R , -N0 2, =0, =S, =N(R U), and -CN, wherein

when R2 is C3 cycloalkyl, R6 is selected from substituted Ci-C3 alkyl;

R is selected from Ci-C3 alkyl, C2-4 alkenyl, and C2-4 alkynyl, each of which is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-NO2, =0, =S, =N(R 10), and -CN;

R10 is independently selected at each occurrence from hydrogen; and Ci-C3 alkyl

optionally substituted with one or more substituents independently selected from halogen, -

OH, -OCH3, -CF3, -SH, -NH2, -N0 2, and -CN; and

n is selected from 0, 1, 2, and 3 .

2 . The compound or salt of claim 1, wherein the compound of Formula (I) is represented

by (IA):

or a salt thereof.

3 . The compound or salt of claim 1, wherein the compound of Formula (I) is represented

by (IB):

or a salt thereof.

4 . The compound or salt of any one of claims 1 to 3, wherein R is selected from Ci-C3

haloalkyl.

5 . The compound or salt of claim 4, wherein R is CF3.



6 . The compound or salt of any one of claims 1 to 3, wherein R is selected from C3-C5

cycloalkyl optionally substituted with one or more substituents independently selected from

halogen, -OR 10 , -SR 10, -C(O)N(R 10)2, -N(R 10)2, -S(0)R 10 , -S(0) 2R 10, -C(0)R 10, -C(0)OR 10, -

OC(0)R 10 , -NO2, =0, =S, =N(R 10), and -CN.

7 . The compound or salt of claim 6, wherein R is selected from optionally substituted

cyclopropyl, optionally substituted cyclobutyl and optionally substituted cyclopentyl.

8. The compound or salt of claim 7, wherein R is selected from optionally substituted

cyclopropyl.

9 . The compound or salt of claim 8, wherein R is cyclopropyl.

10. The compound or salt of claim 7, wherein R is selected from optionally substituted

cyclobutyl and optionally substituted cyclopentyl.

11. The compound or salt of any one of claims 1 to 10, wherein n is 1.

12. The compound or salt of any one of claims 1 to 10, wherein n is 0 .

13. The compound or salt of any one of claims 1 to 11, wherein R is selected from

halogen, C 1-C3 alkyl, C 1-C3 haloalkyl, -OR 10 , -SR 10 , -N(R 10)2, -N0 2, and -CN.

14. The compound or salt of any one of claims 1 to 13, wherein R4 is selected from

hydrogen and OR 10 .

15. The compound or salt of claim 14, wherein R4 is hydrogen.

16. The compound or salt of claim 14, wherein R4 is selected from -OH and -OCH 3.

17. The compound or salt of any one of claims 1 to 16, wherein when R is optionally

substituted C3-C5 cycloalkyl, R5 is selected from C 1-C3 alkyl optionally substituted with one

or more substituents independently selected from halogen, -OR 10 , -SR 10, -N(R 10)2, -N0 2, =0,

and -CN.

18. The compound or salt of any one of claims 1 to 16, wherein when R is C i haloalkyl

and is a double bond, R5 is selected from C 1-C3 alkyl optionally substituted with one

or more substituents independently selected from -OR 10 , -SR 10, -N(R 10)2, -N0 2, =0, and -

CN.

19. The compound or salt of any one of claims 1 to 16, wherein when R is C2-3 haloalkyl,

R5 is selected from C 1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR 10 , -SR 10, -N(R 10)2, -N0 2, =0, and -CN.

20. The compound or salt of any one of claims 17 to 19, wherein R5 is unsubstituted -

C3 alkyl.

21. The compound or salt of claim 20, wherein R5 is methyl, ethyl or propyl.

22. The compound or salt of claim 21, wherein R5 is ethyl.



23. The compound or salt of any one of claims 1 to 22, wherein when R is C 1-C3

haloalkyl, R6 is selected from C 1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -N(R10)2, -N0 2, =0, and -CN.

24. The compound or salt of any one of claims 1 to 22, wherein when R is C3 cycloalkyl,

R6 is selected from C 1-C3 alkyl substituted with one or more substituents independently

selected from halogen, -OR10 , -SR10, -N(R10)2, -N0 2, =0, and -CN.

25. The compound or salt of any one of claims 1 to 22, wherein when R is optionally

substituted C4-C5 cycloalkyl, R6 is selected from C 1-C3 alkyl optionally substituted with one

or more substituents independently selected from halogen, -OR10 , -SR10, -N(R 10)2, -N0 2, =0,

and -CN.

26. The compound or salt of any one of claims 23 to 25, wherein R6 is methyl, ethyl or

propyl, each of which is substituted with at least one halogen.

27. The compound or salt of any one of claims 23 to 25, wherein R6 is methyl, ethyl or

propyl, each of which is optionally substituted with at least one halogen.

28. The compound or salt of claim 26 or 27, wherein R6 is -CH2CF3 .

29. The compound or salt of claim 27, wherein R6 is -CH2CH3

30. The compound or salt of any one of claims 1 to 29, wherein R is selected from C 1-C3

alkyl optionally substituted with one or more substituents independently selected from

halogen, -OR10 , -N(R 10)2, -N0 2, =0, =S, and -CN.

31. The compound or salt of claim 30, wherein R is methyl.

32. The compound or salt of claim 1, wherein the compound of Formula (I) is represented

by Formula (IC):

or a salt thereof.



33. The compound or salt of claim 1, wherein the compound of Formula (I) is

represented by Formula (ID):

or a salt thereof.

4. The compound of claim 1, represented by:

or a salt of any one thereof.

35. The compound of claim 1 represented by:

or a salt thereof.



36. The compound of claim 1, represented by

or a salt thereof.

38. A pharmaceutical composition comprising a compound or salt of any one of claims 1

to 37 and a pharmaceutically acceptable excipient.

39. A method of treating or preventing a disease or disorder, comprising administering a

compound or salt of any one of claims 1 to 37 or a pharmaceutical composition of claim 38.

40. A method of treating or preventing a symptom of Parkinson's Disease, restless leg

syndrome, migraine, postpartum hemorrhage, senile dementia, diabetic reset,

hyperprolactinaemia, or cardiovascular disease comprising administering to a subject in need

thereof, a compound or salt of any one of claims 1 to 37 or a pharmaceutical composition of

claim 38.

41. Use of a compound or any one of claims 1 to 37, or a pharmaceutical composition of

claim 38, for the treatment or prevention of a symptom of Parkinson's Disease, restless leg

syndrome, migraine, or cardiovascular disease.



42. A method of treating or preventing a disease or disorder, comprising administering a

compound represented by Formula IE):

or a salt thereof, to a subject in need thereof, wherein:

represents an optional double bond;

R1 is selected from hydrogen; and C 1-C3 alkyl, C3-C5 cycloalkyl, C2-4 alkenyl, C3-C5

cycloalkenyl, C2-4 alkynyl, each of which is optionally substituted with one or more

substituents independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -

S(0)R 10, -S(0) 2R
10 , -C(0)OR 10 , -OC(0)R 10 , -N0 2, =0, =S, =N(R 10), and -CN;

R2 is selected from halogen, C 1-C3 haloalkyl and C3-C5 cycloalkyl, wherein C3-C5

cycloalkyl is optionally substituted with one or more substituents independently selected

from halogen, -OR10 , -SR10 , -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -S(0) 2R
10 , -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R10), and -CN;

R3 is selected from halogen, C 1-C3 alkyl, C 1-C3 haloalkyl, -OR10 , -SR10 , -N(R10)2, -

C(0)R 10 , -C(0)OR 10, -OC(0)R 10, -N0 2, and -CN;

R4 is absent or selected from hydrogen and OR10 , wherein R4 is absent when

a double bond and R4 is selected from hydrogen and OR10 when is a single bond;

R5 is selected from C 1-C3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN, wherein

when R2 is selected from Ci haloalkyl and is a double bond, R5 is C 1-C3 alkyl

optionally substituted with one or more substituents independently selected from -

OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R

-N0 2, =0, =S, =N(R 10), and -CN;

R6 is selected fromCi-C 3 alkyl optionally substituted with one or more substituents

independently selected from halogen, -OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10 , -

S(0) 2R
10, -C(0)R 10, -C(0)OR 10, -OC(0)R 10, -N0 2, =0, =S, =N(R 10), and -CN, wherein

when R2 is C3 cycloalkyl, R6 is selected from substituted C 1-C3 alkyl;



R is selected from C 1-C3 alkyl, C2-4 alkenyl, and C2-4 alkynyl, each of which is

optionally substituted with one or more substituents independently selected from halogen, -

OR10 , -SR10, -C(O)N(R 10)2, -N(R10)2, -S(0)R 10, -S(0) 2R
10 , -C(0)R 10 , -C(0)OR 10 , -OC(0)R 10 ,

-NO2, =0, =S, =N(R 10), and -CN;

R10 is independently selected at each occurrence from hydrogen; and C 1-C3 alkyl

optionally substituted with one or more substituents independently selected from halogen, -

OH, -OCH 3, -CF3, -SH, -NH2, -NO 2, and -CN; and

n is selected from 0, 1, 2, and 3 .

43. The method of claim 42, wherein R2 is selected from halogen.

44. The method of claim 43, wherein R2 is Br.

45. The method of claim 42, wherein the compound of Formula (IE) is represented by:

or a salt thereof.

46. The method of any one of claims 42 to 45, wherein the disease or disorder is selected

from a symptom of Parkinson's Disease, restless leg syndrome, migraine, postpartum

hemorrhage, senile dementia, diabetic reset, hyperprolactinaemia, or cardiovascular disease.

47. The method of claim 46, wherein the disease or disorder is selected from restless leg

syndrome, migraine, and a symptom of Parkinson's Disease.

48. A process for preparing a com ound represented by the formula:

comprising contacting a compound of formula 6 :



6

with cyclopropyl boronic acid under cross-coupling conditions.

49. A process for preparing a compound of Formula 6 :

6

comprising contacting a compound of formula 5 :

with a brominating agent under suitable halogenation conditions.

50. A process for preparing a compound of formula 5 :

5



comprising contacting a compound of formula 4 :

with ¾ under suitable hydrogenation conditions.

51. A process for preparing a compound of formula 4 :

comprising contacting a compound of formula 3 :

with ethyl(2,2,2-trifluoroethyl)amine and triphosgene under suitable conditions to form a urea

derivative.

52. A process for preparing a com ound of the formula:



comprising contacting a compound of formula 5 :

5

with a trifluoromethylation agent under suitable trifluoromethylation conditions.
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