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HETEROARYL-KETONE FUSED AZADECALIN GLUCOCORTICOID
RECEPTOR MODULATORS

CROSS-REFERENCES TO RELATED APPLICATIONS
{0061} This application claums priority to U.S. Provistional Application Nos. 61/781,629, filed
March 14, 2013, 61/759,520, filed February 1, 2013, 61/715,907, filed October 19, 2012,
61/691,083, filed August 20, 2012, and 61/651,669, filed May 253, 2012 which are incorporated

in their entirety heretn for all purposes.

BACKGROUND OF THE INVENTION
{0082]  In most species, including man, the physiological glucocorticoid is cortisol
{hydrocortisone). Glucocorticoids are secreted in response to ACTH {corticotropin), which
shows both circadian rhythm variation and elevations in response to stress and food. Cortisol
levels are responsive within minutes to many physical and psychological stresses, inchuding
trauma, surgery, exercise, anxicty and depression. Cortisol is a steroid and acts by binding to an
intraccilular, ghacocorticoid receptor (GR). In man, glucocorticoid receptors are present in two
forms: a ligand-binding GR-alpha of 777 amino acids; and, a GR-beta isoform which lacks the
50 carboxy terminal residues. Since these include the ligand binding domain, GR-beta is unable
to bind ligand, is constitutively localized in the nucleus, and is transcriptionally inactive. The GR

is also known as the GR-1I receptor.

{0003}  The biologic effects of cortisol, including those caused by hypercortisolemia, can be
modulated at the GR level using receptor modulators, such as agonists, partial agonists and
antagonists. Scveral different classes of agents are able to block the physislogic effects of GR-
agonist binding. Thesec antagonists include compositions which, by binding to GR, block the
ability of an agonist to effectively bind to and/or activate the GR. One such known GR
antagonist, mifepristone, has been found to be an effective anti-glucocorticoid agent in humans
(Bertagna (1984) J. Clin. Endocrinol. Metab. $%:25). Mifepristone hinds to the GR with high
affinity, with a dissociation constant (Kg) of 10 M (Cadepond (1997) Annu. Rev. Med. 48:129).
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What is needed in the art are new compositions and methods for modulating GR receptors.

Surprisingly, the present invention mects these and other needs.

BRIEF SUMMARY OF THE INVENTION
[8004] The present invention provides many fused azadecalin compounds. In some

embodiments, the present invention provides compounds having the structure of formula It

S

4
Ny o
el (DR

R? ()
wherein R' of formula Tis a beteroaryl ring having from 5 to 6 ring members and from 1 to 4
heteroatoms which can cach independenthy be N, O or S, optionally substituted with 1-4 groups
which can each independently be R'. Each R" of formula 1 can independently be hydrogen,
Cig alkyl, halogen, Cy ¢ haloalkyl, Cy¢ alkoxy, s haloalkoxy, -UN, N-oxide, Cs¢ cycloalioyl,
or (g heterocycloalkyl., Ring J of formula | can be a cycloalkyl ring, a heterocyeloalkyl ring,
an aryl ring or a heteroaryl ring, wherein the heterocycioalkyl and heteroaryl rings have from 5
to & ring members and from 1 to 4 heteroatoms which can cach independently be N, O or 8.
Each R? of formula I can independently be hydrogen, Ci.6 alkyl, halogen, Cys haloalkyl,
C . alkoxy, Cis haloalkoxy, Cre alkyl-Cig alkoxy, -CN, -OH, -NR¥R™, -C(OMR”™, -C(OYOR™,
SC{OINRPRY -SR™ -S(OWR™, -S(0)R%, Cag eycloalkyl, and Cog hoterocycloalkyl, wherein
the heterocyeloalkyl groups are optionally substituted with 1-4 R™ groups. Alternatively, two R
groups linked to the same carbon can be combined to form an oxo group (=0). Alternatively,
two R? groups can be combined to form a heterocycloalkyl ring having from 5 to 6 ring members
and from 1 to 3 heteroatoms wherein cach can independently be N, O or S, wherein the
heterocycloalkyl ring is optionally substituted with from 1 to 3 R™ groups. R™ and R® of
formula I can each independently be hydrogen or Cyg alkyl. Each R™ can independently be
hydrogen, halogen, hydroxy, Crs alkoxy, Cyg haloalkoxy, -CN, or -NR¥R™. Fach R* can
independently be hydrogen or Cig alkyl, or two R™ groups attached to the same ring atom can be
combined to form (=0). R’ of formula I can be phenyl or pyridyl, each optionally substituted

with 1-4 R™ groups. Each R™ of formula I can independently be hydrogen, halogen, or
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Ci haloalkyl. Subscript n of formula { can be an integer from 0 to 3. The compounds of
formula I can also be the salts and isomers thereof.
[0005]  In some embodiments, the present invention provides a pharmaccutical composition

including a pharmaccutically acceptable excipient and the compound of formula L

{0006} In somc embodiments, the preseunt invention provides a method of modulating a
glucocorticoid receptor, the method including contacting a glucocorticoid receptor with a

compound of formula {, thereby modulating the glucocorticoid receptor.

{8007 In some embodiments, the present invention provides a method of treating a disorder
through modulating a glucocorticoid receptor, the method including administering to a subject in
nced of such treatment, a therapeutically effective amount of a compound of formula 1, thereby

treating the disorder.

{0008] In some embodiments, the present invention provides a method of treating a disorder
through antagonizing a glucocorticoid receptor, the method including administering to a subject
in need of such treatment, an effective amount of the compound of formula I, thereby treating the

disorder.

BRIEF DESCRIPTION OF THE DRAWINGS
{8009] Figurcs | and 2 show various synthetic schemes for making the compounds of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

i. General

{0010} The present invention provides compounds capable of modulating a glucocorticoid
receptor {GR) and thereby providing beneficial therapeutic effects. The compounds include

heteroary! ketone fused azadecalins. The present invention also provides methods of treating
discascs and disorders by modulating a GR receptor with the compounds of the present

invention.

[&9]
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ii. Definitions

{6611} The abbreviations used herein have their conventional meaning within the chemical and

biological arts.

{0612 Where substituent groups are specificd by their conventional chemical formulac,
written from left to right, they cqually encompass the chemically identical substituents that

would result from writing the structure from right to feft, ¢.g., ~-CH;0- is equivalent to -OCH;-.

{0013]  “Allyl” refors to a straight or branched, saturated, aliphatic radical having the number
of carbon atoms indicated. Alkyl can include any number of carbons, such as Ty, Cia, Cig,
Cis, Cis, Cior, Crsy Crog, Tty Coos, Coay Cos, Crsy Cag, Caos, Caog, Cas, Cug and Cs6. For
example, Cie alkyl includes, but is not limited to, methyl, cthyl, propyl, isopropyl, butyl,
isobutyl, sec butyl, tertbutyl, pentyl, isopentyl, hexyl, cte. Alkyl can also refer to alkyl groups

having up to 20 carbons atoms, such as, but not limited to heptyl, octyl, nonyl, decyl, etc.

10014] “Alkylene” refers to a straight or branched, saturated, aliphatic radical having the
number of carbon atoms indicated, and linking at least two other groups, ie., a divalent
hydrocarbon radical. The two moieties linked to the alkylene can be linked to the same atom or
different atoms of the alkvienc group. For instance, a straight chain alkylene can be the bivalent
radical of -{CH,),- wherenis 1,2, 3,4, 5 or 6. Representative alkylene groups include, but are
not limited to, methylene, cthvlene, propylene, isopropylene, butylene, isobutylene, see-butylene,

pentylene and hexylene.

{0015 “Alkoxy” refers to an alkyl group having an oxygen atom that connects the alkyl group
to the point of attachment: alkyl-O-. As for the alkyl group, alkoxy groups can have any
suitable number of carbon atoms, such as Cys. Alkoxy groups include, for example, methoxy,
ethoxy, propoxy, 1So-propoxy, butoxy, 2-butoxy, iso-butoxy, scc-buioxy, tert-butoxy, pentoxy,

hexoxy, cte.

[0016] “Alkyl-Alkoxy” refers to a radical having an alkyl component and an alkoxy
component, where the alkyl component links the alkoxy component to the point of attachment,
The alkyl component is as defined above, except that the alkyl component is at least divalent, an
alkvlene, to link to the alkoxy component and to the point of attachment. The alkyl component

can include any number of carbons, such as Cog, Cr2, Cr3, Cra, Cis, Cis, Cos, Cog, Cos, Cas,
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Csg, Cis, Cag, Cass, Cag and Cs6. In some instances, the alkyl component can be absent. The

alkoxy component is as defined above.
18017} “Halogen” refers to fluorine, chlorine, bromine and iodine,

{6018} “Haloalkyl” refers to alkyl, as defined above, where some or all of the hydrogen atoms
are replaced with halogen atoms. As for the alkyl group, haloalkyl groups can have any suitable
number of carbon atoms, such as Cie. For example, haloalkyl includes trifluoromethyl,
fluoromethyl, etc. In some instances, the term “perfluoro™ can be used to define a compound or
radical where all the hydrogens are replaced with fluorine. For cxample, perfluoromethanc

includes 1,1, -triflaoromethyl

{0619] “Haloalkoxy” refers to an alkoxy group where some or all of the hydrogen atoms are
substituted with halogen atoms. As for the alkyl group, haloalkoxy groups can have any suitable
number of carbon atoms, such as Cis. The alkoxy groups can be substituted with 1, 2, 3, or
more halogens. When all the hydrogens are replaced with g halogen, for example by fluorine,
the compounds are per-substituted, for example, perfluorinated. Haloalkoxy includes, but is not

limited to, trifluoromethoxy, 2.2,2,-trifluorocthoxy, perfluoroethoxy, ete.

{0020] “Cycloalkyl” refers to a saturated or partially unsaturated, monocyelic, fused bicyelic or
bridged polyeyelic ring assembly containing from 3 to 12 ring atoms, or the nmumber of atoms
indicated. Cycloalkyl can include any number of carbouns, such as Cig, Cie, Csg, Tz, Cag, Css,
Css, Cro, Cayo, Tsqq, and Cs . Saturated monocycelic eycloalkyl rings include, for example,
cyclopropyl, cyclobutyl, cvclopentyl, cyclohexyl, and cyclooctyl. Saturated bicyclic and
polyeyclic cycloalkyl rings include, for example, norbornane, [2.2.2] bicvclooctane,
decahydronaphthalenc and adamantane., Cycloalkyl groups can also be partially unsatorated,
having one or more double or triple bonds in the ring. Representative cycloalkyl groups that are
partially unsaturated include, but are not lirotted to, cyclobuiene, cyclopentene, cyclohexene,
cyclohexadiene (1,3- and 1,4-isomers), cyveloheptene, cycloheptadiene, cycloociene,
cyclooctadiene (1,3~, 1,4- and 1,5-1somers), notbornene, and norbornadicne. When cycloalkylis
a saturated roonocyclic Cs g cycloalkyl, exemplary groups include, but are not mited to
cyelopropyl, cvelobutyl, cyclopentyl, cvelohexyl, eveloheptyl and cyclooctyl, When eveloalkyl
is a saturated monocyelic Crscyeloalkyl, exemplary groups include, but are not himited to

cyelopropyl, cvelobutyl, cvclopentyl, and cyclohexvl

(¥
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{0021 “Alkyl-cycloalkyi” refers to a radical having an alkyl component and a cycloalkyl
component, where the alkyl component links the cycloalkyl component to the point of
attachment. The alkyl component is as defined above, except that the alkyl component is at least
divalent, an alkylene, to link to the cycloalkyl component and to the point of attachment. In
somge instances, the alkyl component can be ahsent. The alkyl component can include any
number of carbons, such as C]_é, CL% C]-B, C,tz;*, Cg_s, C?,gﬁ C2_4, C)" CQ‘,_(,, Cg_z;,, Cg_s, C'}_(‘},,, C4_5,
Cas and Css. The cycloalkyl component is as defined within, Exemplary alkyl-cycloalkyl
groups include, but arc not limited to, methyl-cyclopropyl, methyl-cyclobutyl, methyl-

cyclopentyl and methyl-cyclohexyl

{8022] “Heterocycloalkyl” refers to a saturated ring system having from 3 to 12 ring members
and from 1 to 4 heteroatoms of N, O and 8. Additionsl heteroatoms can also be useful,
including, but not imited to, B, AL Siand P. The heteroatoms can also be oxidized, such as, buat
not tirotted to, -S(0)- and -8{0O)-. Heterocycloalkyl groups can include any nomber of ring
atoms, such as, 3106,4106,51066,3108,4108,5108,6108,3109, 3w 10, 3t01l,0or31t012
ring members. Any suitable nurober of heteroatoms can be inchuded in the heterocycloalkyl
groups, suchas 1,2, 3, ord,ortto2, Hto3, 1tod, 2103, 2104, 0or3to4. The
heterocyeloalkyl group can include groups such as azindine, azetiding, pyrrolidine, piperiding,
azepane, azocane, quinuclidine, pyrazohidine, imidazolidine, piperazine (1,2-, 1,3~ and 1,4~
isomers}, oxirang, oxetane, tetrahydrofuran, oxane {tetrahvdropyran}, oxepang, thiirane, thietane,
thiolane (tetrahydrothiophene), thiane (tetrahydrothiopyran}, oxazolidine, isoxalidine,
thiazolidine, isothiazolidine, dioxolane, dithiolane, morpholine, thiomorpholine, dioxane, or
dithiane. The heterocycloalkyl groups can also be fused to aromatic or non-aromatic ring

systems to form members including, but not limited to, indoline.

{80231 When heterocyeloalkyl inchades 3 to & ring members and 1 to 3 heteroatoms,
representative members inchude, but are not limited to, pyrroliding, piperidine, tetrahvdrofuran,
oxane, tetrahyvdrothiophene, thiane, pyrazolidine, imidazolidine, piperazine, oxazolidine,
isoxazohidine, thiazolidine, isothiazolidine, morpholine, thiomorpholine, dioxane and dithiane.
Heterocycloalkyl can also form a ring having 5 to 6 ring members and 1 to 2 heteroatoms, with

representative members including, but not limited to, pyrrolidine, piperiding, totrahydrofuran,
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tetrahydrothiophene, pyrazolidine, imidazolidine, piperazine, oxazolidine, isoxazolidine,

thiazolidine, isothiazolidine, and morpholine.

{0024] “Aryl” refers to an aromatic ring system having any suitable number of ring atoms and
any suitable number of rings. Aryi groups can include any suitable number of ring atoms, such
as, 6,7,8,9, 10, 11,12, 13, 14, 15 or 16 ring atoms, as well as from 6 to 10, 6 to 12, or 610 14
ring members. Aryi groups can be monocycelic, fused to form bicyclic or tricyelic groups, or
linked by a bond to form a biaryl group. Representative aryl groups inchude phenyl, naphthyl and
biphenyl. Other aryl groups include benzyl, having a methylene linking group. Some aryl
groups have from 6 to 12 ring members, such as phenyl, naphthyl or biphenyl. Other aryl groups
have from 6 to 10 ring members, such as phenyl or naphthyl. Some other aryl groups have 6 ring

members, such as phenyl. Aryl groups can be substituted or unsubstituted.

{8025] “Arylene” refors to an aryl group, as defined above, linking at least two other groups.
The two moieties linked to the aryl are linked to different atoms of the aryl. Arylene groups can

be substituted or unsubstituted.

{0026} “Heteroary!” refers to a monocyclic or fusced bicyclic or tricyelic aromatic ring assembly
containing 5 to 16 ring atoms, where from 1 to 5 of the ring atoms arc a heteroatom such as N, O
or 8. Additional heteroatoms can also be useful, including, but not limited to, B, Al, St and P.
The heteroatoms can also be oxidized, such as, but not limited to, -S{O}- and -5{0),-. Heteroaryl
groups can include any number of ring atoms, suchas, 310 6,410 6,506,310 8,410 8,510 8§,
6108,3109,310 10,310 11, or 3 to 12 ring members. Any suitable number of heteroatoms can
be mncluded in the heteroary] groups, suchas 1,2, 3,4, 0or 5, 0r 1102, 1103, 1 t04, 1 t0 5, 2 t0 3,
2io4, 2105, 3t04, or 3to 5. Heteroaryl groups can have from 5 to 8 ring members and from |
to 4 heteroatoms, or from S o § ring merbers and from 1 to 3 heteroatoms, or from 5 to 6 ring
members and from 1 to 4 heteroatoms, or from 5 to 6 ring members and from 1 to 3 heteroatoms.
The heteroarvl group can include groups such as pyrrole, pyridine, imidazole, pyrazole, triazole,
tetrazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), thiophene,
furan, thiazole, isothiazole, oxazole, and isoxazole. The heteroaryl groups can also be fused to
aromatic ring systems, such as a phenyl ring, to form members including, but not limited to,
benzopyrroles such as indole and isomndole, benzopyridines such as quinoline and isoquinoline,

benzopyrazine (quinoxaline), benzopyrimidine {quinazoling), benzopyridazines such as
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phthalazine and cinnoline, benzothiophene, and benzofuran. Gther heteroaryl groups include
heteroaryl rings linked by a bond, such as bipyridine. Heteroaryl groups can be substituted or

unsubstituted.

{80271  The heteroaryl groups can be linked via any position on the ring. For example, pyrrole
includes 1-, 2- and 3-pyrrole, pyridine includes 2-, 3- and 4-pyridine, imidazole includes 1+, 2-,
4- and 5-imidazole, pyrazole includes 1-, 3-, 4- and S5-pyrazole, triazole includes 1-, 4- and 5-
triazole, tetrazole includes i- and 5-tetrazole, pyrimidine includes 2-, 4-, 5- and 6- pyrimidine,
pyridazine inchudes 3- and 4-pyridazine, 1,2,3-triazine includes 4- and S-triazine, 1,2 4-triazine
includes 3-, 5- and 6-triazine, 1,3,5-triazine inchades 2-triazine, thiophene inchudes 2- and 3-
thiophene, furan includes 2- and 3-furan, thiazole includes 2-, 4- and 5-thiazole, isothiazole
includes 3-, 4- and 5-isothiazole, oxazole includes 2-, 4- and 3-oxazole, isoxazole includes 3-, 4-
and 5-isoxarole, indole includes 1-, 2- and 3-mdole, isoindole mnchudes |- and 2-1soindole,
quinoline includes 2-, 3- and 4-quinoline, isoquinoline includes -, 3- and 4-1soquinoline,
quinazohne mcludes 2~ and 4-quinoazoline, cinnoline includes 3- and 4-cinnohine,

benzothiophene includes 2- and 3-benzothiophene, and benzofuran includes 2~ and 3-benzofuran.

[0028] Soroe heteroaryl groups include those having from 5 to 10 ring members and from | fo
3 ring atoms inclading N, O or S, such as pyrrole, pyridine, imidazole, pyrazole, tnazole,
pyrazing, pyrimidine, pyridazine, friazine (1,2,3-, 1,2,4- and 1,3,5-isomers}, thiophene, furan,
thiazole, 1sothiazole, oxazole, isoxazole, indole, iscindole, quincline, oquinolineg, quinoxaline,
quinazohne, phthalazine, cinnoline, benzothiophene, and benzoforan, Other heteroaryl groups
include those having from 3 to & ring members and from 1 to 3 heteroatoms, such as pyrrole,
pyridine, imidazole, pyrazole, triazole, pyrazine, pyrimidine, pyridazine, triazine {1,2,3-, 1,2,4-
and 1,3,5-isomers}, thiophene, furan, thiazole, isothiazole, oxazole, and isoxazole. Some other
heteroaryt groups include those having from 9 to 12 ring members and from 1 to 3 heteroatoms,
such as indole, isoindole, quinoline, isoquinoline, quinoxaline, quinazoline, phthalazine,
cinnoline, benzothiophene, benzofuran and bipyridine. Still other heteroaryl groups inchide
those having from S to 6 ring members and from 1 to 2 ring heteroatoms including N, O or S,
such as pyrrole, pyridine, imidazole, pyrazole, pyrazine, pyrimiding, pyridazine, thiophene,

furan, thiazole, isothiazole, oxazole, and isoxazole.



[

10

5

20

WO 2013/177559 PCT/US2013/042732

{8029] Some heteroaryl groups include from 5 to 10 ring members and only nitrogen
heteroatoms, such as pyrrole, pyridine, imidazole, pyrazole, triazole, pyrazine, pyrimidine,
pyridazine, triazine {(1,2,3-, 1,2.4- and 1,3,5-isomers}, indole, isoindole, guinoline, isoquinoline,
quinoxaline, quinazoling, phthalazine, and cinnoline. Other heteroaryl groups include from 5 to
10 ring members and only oxygen heteroatoms, such as furan and benzofuran. Somc other
heteroaryl groups include from 5 to 10 ring members and ounly sulfur heteroatoms, such as
thiophene and benzothiophene. Still other heteroaryl groups include from 5 to 10 ring members
and at lcast two heteroatoms, such as imidazole, pyrazole, triazole, pyrazine, pyrimidine,
pyridazine, triazine {1,2,3-, 1,2.4- and 1,3,5-isomers}, thiazole, isothiazole, oxazole, isoxazole,

quinoxaline, quinazoling, phthalazine, and cinnoline.

{0030} “Heteroarylone” refers to a heteroaryl group, as defined above, linking at least two other
groups. The two moieties linked to the heteroaryl are linked to different atoms of the heteroaryl.

Heteroarylene groups can be substituted or unsubstituted.

{8031]  “Salt” refors to acid or basc salts of the compounds usced in the methods of the present
invention. Hlostrative examples of pharmacentically acceptable salts are mineral acid
{(hydrochloric acid, hydrobromic acid, phosphoric acid, and the like) salts, organic acid (acetic
acid, propionic acid, glatamic acid, citric acid and the Hke) salts, quaternary aromoniuom (methyl
iodide, ethyl wodide, and the hike) salts, It 18 understood that the pharmaceutically acceptable
salts are non-toxic. Additional information on suitable pharmaceutically accepiable salts can be
found in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton,

Pa., 1985, which is incorporated herein by reference.

[0032] “Hydrate” refers to a compound that 1s coroplexed to at least one water molecule. The

compounds of the present invention can be coraplexed with from 1 to 10 water molecules.

[8033] “Isomers” refers to compounds with the same chemical formula but which are

structurally distinguishable.

[8034] “Tautomer” refers to one of two or more structaral isomers which exist in equilibrium

and which are readily converted from one form to another.

[0035] “Pharmaccutically acceptable excipient” and “pharmaccutically acceptable carrier”

refer to a substance that aids the administration of an active agent to and absorption by a subject

o
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and can be included in the compositions of the present invention without causing a significant
adverse toxicological effect on the patient. Non-limiting examples of pharmaccutically
acceptable excipients include water, NaCl, normal saline solutions, lactated Ringer’s, normal
sucrose, normal glucose, binders, fillers, disintegrants, lubricants, coatings, sweeteners, flavors
and colors, and the like. Onc of skill in the art will recognize that other pharmaceutical

cxcipicnts arc useful in the present invention.

[0036] “Modulating a glucocorticoid receptor” refers to methods for adjusting the response of
a ghucocorticoid receptor towards glucocorticoids, ghuicocorticoid antagonists, agonists, and
partial agonists. The methods include contacting a ghucocorticoid receptor with an effective
amount of cither an antagonist, an agonist, or a partial agonist and detecting a change in GR

activity,

180371  “Glucocorticoid receptor”™ (“GR”) refers to a family of intracellular receptors which
specifically bind to cortisol and/or cortisol analogs (e.g. dexamethasone). The glucocorticoid
receptor is also referred to as the cortisol receptor. The term includes 1soforms of GR,

recombinant GR and mutated GR.

{8038] “Glucocorticoid receptor antagonist” refers to any composition or compound which
partially or completely inhibits {antagonizes) the binding of a glucocorticoid receptor {GR)
agounist, such as cortisol, or cortisol analogs, synthetic or nataral, to a GR. A “specific
glucocorticowd receptor anfagonist” refers to any composition or compound which inhibits any
biological response associated with the binding of a GR to an agonist. By “specific,” we intend
the drug to preferentially bind to the GR rather than other nuclear receptors, such as

mineralocorticoid receptor (MR) or progesterone receptor (PR).

{00391 “GR modulator” refers to compounds that agonize and/or antagonize the glucocorticoid

receptor and are defined as compounds of Formula I below,

[8040] “Anti-inflammatory glucocorticosteroid” refers to a class of steroid hormones that bind
to the glucocorticoid receptor and reduce inflammmation. Examples of anti-inflammatory
glucocorticosteroids include, but are not limited to, cortisol (the physiological glucocorticoid) as
well as alclometasone, betamethasone, budesonide, ciclesonide, clobetasol, clocortolone,

deprodone, desonide, dexamethasone, difluprednate, flanisolide, fluocinolone, fluticasone,

10
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halcinonide, halometasone, halopredone, hydrocortisone, Ioteprednol, methylpredniscione,
mometasone, naflocort, oxazacort, paramethasone, prednicarbate, prednisolone, prednisone,
triamcinolone, trimexolone, and ulobetasol. Glucocorticosteroids are part of a class of
compounds called corticosteroids that also includes mineralocorticosteroids. The anti-
inflammatory glucocorticosteroids of the present invention bind to glucocorticoid receptor and

not to the mincralocorticoid receptor, also known as the glucocorticoid receptor § (GRI).

{0041} “GR induced transactivation” refors to gene expression induced by hinding of a GR
agonist to a ghucocorticoid receptor. For example, GR induced transactivation can occur when
an anti-inflammatory glucocorticosteroid, such as dexamethasone, binds to a glucocorticoid
receptor. In the present invention, inhibition of GR induced transactivation occurs with at least

25% inhibition of the GR induced transactivation activity.

{8042} “GR induced transrepression” refers to inhibition of gene expression induced by
binding of a GR agonist to a ghicocorticoid receptor. The GR modulators of the present
invention can have minimal effect on GR induced transrepression. In the present invention,
substantially not imhibiting GR-~induced transrepression is when GR-induced transrepression
activity in the presence of the GR modulator is at least 50% of the activity observed in the

absence of the GR modulator,

[8043] “Contacting” refers to the process of bringing into contact at least two distinct species

such that they can react with one another or interact such that one has an ctfect on the other.

{8044] “Treat”, “treating” and “treatment” refer to any indicia of success in the treatment or
arnchioration of an injury, pathology or condition, including any objective or subjective
parameter such as abatement; remission; dimindshing of symptoms or making the ijury,
pathology or condition more tolerable to the patient; slowing mn the rate of degeneration or
dechine; making the final point of degeneration less debilitating; improving a patient's physical or
mental well-being, The treatment or amelioration of symptoms can be based on objective or
sabjective parameters; including the results of a physical examination, neuropsychiatric exams,

and/or a psychiatric evaluation.

[0045]  “Patient” or “subject in need thereof” refers to a living organism suffering {from or

prone to a condition that can be treated by administration of a pharmaceutical coraposition as

i1
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provided herein, Non-limiting examples inchude humans, other mammals and other

non-mammalian animals.

18046] “Disorder” or “condition” refer to a state of being or health status of a patient or subject
capable of being treated with the glucocorticoid receptor modulators of the present invention.
Examples of disorders or conditions include, but are not limited to, obesity, hypertension,

depression, anxicty, and Cushing's Syndrome.

{0047] “Antagonizing” refers to blocking the binding of an agonist at a receptor molecule or to
inhibiting the signal produced by a receptor-agonist. A rcceptor antagonist blocks or dampens

agonist-mediated responses.

{0048] “Therapeutically effective amount” refers to an amount of a conjugated functional
agent or of a pharmaceutical composition uscful for treating or amcliorating an identified discase
or condition, or for cxhibiting a detectable therapeutic or inhibitory effect. The effect can be

detected by any assay method known in the art.

{0049} Description of compounds of the present invention are limited by principles of
chemical bonding known to those skilled in the art. Accordingly, where a group may be
substituted by one or more of a number of substituents, such substitutions arc selected 80 as to
comply with principles of chemical bonding and to give compounds which arc not inherently
unstable and/or would be known to onc of ordinary skill in the art as likely to be unstable under

ambient conditions, such as aqueous, neutral, or physiological conditions.

. Compounds

{0050} The present invention provides many fused azadecalin compounds. In some

embodiments, the present invention provides compounds having the structure of formula I:

RL.O oo
\\S:l!
O NT \(CHg)nm@ﬁ(RE)M
\i\f *
R? (D
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wherein R’ of formmla 1 is a heteroaryl ring having from $ to 6 ring members and from | to 4
heteroatoms which can cach independently be N, O or §, optionally substituted with 1-4 groups
which can cach independently be R Each R of formula I can independently be hvdrogen,
s alkyl, halogen, Cis haloalkyl, Cy s alkoxy, Cis haloalkoxy, -CN, N-oxide, C5 cycloalkyl,
or Cy.g heterocycloalkyl, Ring J of formula | can be a cycloalkyl ring, a heterocycloalkyl ring,
an aryl ring or a heteroaryl ring, wherein the heterocycloalkyl and heteroaryl rings have from 5
to 6 ring members and from 1 to 4 heteroatoms which can each independently be N, O or S.
Fach R? of formula T can independently be hydrogen, Cis alkyl, halogen, Cy.g haloalkyl,

Crs alkoxy, C haloalkoxy, Cy ¢ alkyl-Cyg alkoxy, -CN, -OH, -NR¥R®, -C{OIR™, -C(O}OR™,
SC{OWRPR™, -8R™, -S(OIR™, -S{(OLR™, Ca5 cycloalkyl, and Cag heterocyeloalkyl, wherein
the heterocycloalkyl groups are optionally substituted with §-4 R™ groups. Alternatively, two R’
groups linked to the same carbon can be combined to form an oxo group (=0). Alternatively,
two R groups can be combined to form a heterocycloalkyl ring having from S to 6 ring members
and from 1 to 3 heteroatoms wherein cach can independently be N, O or 5, wherein the
heteroeyeloalkyl ring is opticnally substituted with from 1 to 3 R™ groups. R™ and R of
forroula T can each independently be hydrogen or Cis alkyl. Each R™ can independently be
hydrogen, halogen, hvdroxy, Cre alkoxy, Cys haloalkoxy, -CN, or -NR*R™. Bach R*" can
independently be hydrogen or Cy alkyl, or two R* groups attached to the same ring atom can be
combined to form (=0). R’ of formula I can be phenyl or pyridyl, each optionally substituted
with 1-4 R™ groups. Each R™ of formula | can independently be hydrogen, halogen, or

Cy ¢ haloalkyl., Subscript n of formula I can be an integer from 0 to 3. The compounds of
formula T can also be the salts and isomers thereot.

[6051] In some embodiments, wherein R' of formula Icanbe a heteroaryl ring having from §
to 6 ring members and from 1 to 4 heteroatoms which can cach independently be N, O or S,
optionally substituted with 1-4 groups which can each independently be R'. Each R™ of
formula [ can independently be hydrogen, Cy4 alkyl, halogen, T haloalkyl, Cy¢ alkoxy,

)¢ haloalkoxy, -CN, Czg cycloalkyl, or Csg heterocycloalkyl. Ring Fofformulalcanbea
cycloalkyl ring, a heterocycloalkyl ring, an aryl ring or a heteroaryl ring, wherein the
heterocycloalkyl and heteroaryl rings have from 5 to 6 ring moembers and from { to 3
heteroatoros which can cach independently be N, O or . Each R? of formula I can

independently be hydrogen, C; s alkyl, halogen, Cy s haloalkyl, Cis alkoxy, Ci ¢ haloalkoxy,
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-CN, -NR™R™, Cas cyeloatkyl, or Cag heterocyeloalkyl, wherein the heterocycioalkyl groups are
optionally substituted with 1-4 R* groups. R™ and R” of formula I can each independently be
hydrogen or Ci alkyl. Each R™ can independently be hydrogen, halogen, hydroxy, C g alkexy,
. haloalkoxy, -CN, or -NR¥R™. R’ of formuia I can be phenyl or pyridyl, cach optionally
substituted with 1-4 R™ groups. Each R™ of formula I can independently be hydrogen, halogen,
or Cy haloalkyl. Subscript n of formula I can be an integer from § to 3. The compounds of

formula | can also be the salts and isomers thereof.

[6052] In some embodiments, R' can be a heteroaryl ring having from § to 6 ring members and
from | to 3 heteroatoms which cach can independently be N, O or S, optionally substituted with
1-4 groups which can cach independently be R'. Fach R" can independently be hydrogen or
Cre alkyl. Ring J can be tetrahydrofuran, phenyl or pyridyl. Each R can independently be
hydrogen, Cy alkvl, halogen, Cis haloalkyl, C alkoxy, €y haloalkoxy, ~-CN, —NRzaRZbﬂ

Cag eycloalkyl, or Cig heterocycloalkyl. R® and R™ can each independently be hydrogen or
Cyealkyl. R’ can be phenyl or pyridyl. R™ canbe F. Subseript n can be 8 or 1. In some

erabodiments, cach R can independently be hydrogen, Crs alkyl, Cig haloalkyl, or Cy¢ alkoxy.

[8053] To some embodiments, R' can be a heteroaryl ring having from S to 6 ring members and
from | to 3 heteroatoms which can cach independently be N, O or S, optionally substituted with
1-4 groups which can cach independently be R™. Fach R can independently be hydrogen or
Cys alkyl., Ring J can be phenyl or pyridyl. Each R” can independently be hydrogen, halogen,

C ¢ haloalkyl, -ON or Cs. heterocycloalkyl. R’ can be phenyl or pyridyl. R can be F. In some

- 1a . ] Tt
erobodiments, cach R can independently be hydrogen, Cig alkyl, Cy s haloalkyl, or Cy¢ alkoxy.

{0054] The compounds of the present invention inclade at least one stereogenic center at the
bridgehead carbon. Accordingly, the compounds can inchide a mixture of isomers, inclading
enantiomers in a racemic mixture, or in enantiomerically pure mixtures that are substantially the
R- or S-isomer. In some embodiments, the compounds of formula T can have the following

structure:

i4
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10055]  Any suitable heteroaryl can be used for R in the compounds of the present invention,
as defined in the definitions above. In some embodiments, the heteroaryl of R' can have from 5
to 6 ring members and from 1 to 4 heteroatoms which can cach independently be N, O or S,

optionally substituted with 1-4 groups which can cach independently be R'. In some

[

embodiments, the heteroaryl of R' can be pyrrole, pyrazole, imidarole, triazole, tetrazole, furan,

oxazole, isoxazole, oxadiazole, thiophene, thiazole, isothiazole, thiadiazole, pyridine, pyrazine,

pyrimidine, or pyridazine. In some embodiments, the heteroaryl of R' can be 2-pyrrole,
3-pyrrole, I-pyrazole, 3-pyrazole, 4-pyrazole, 5-pyrazole, 2-imidazole, 4-imidazole, 5-imidazole,

1,2, 3-trtazol-4-vl, 1,2.3,-triazol-5-vi, 1,2.4-triazol-3-y1, 1,2,4-triazol-5-vi, 1,2,3 4-tetrazol-1-vl,

10 1,2,3,4 tetrazol-5-v1, 2-furan, 3-furan, 2-oxazole, 4-oxazole, S-oxazole, 3-isoxazole,
4-isooxazole, S-isooxazole, 1,2, 4-oxadiazol-3-vl, 1,2 4-oxadiazol-5-y1, 1,2,5-oxadiazol-3-yi,
1,3, 4-oxadiazol-2-yi, 2-thiophene, 3-thiophene, 2-thiazole, 4-thiazole, 5-thiazole, 3-isothiazole,
4-isothiazole, S-isothiazole, 1,2,3-thiadiazol-4-v, 1,2, 3-thiadiazol-5-v1, 1,2 4-thiadiazol-3-v1,
1,2, 4-thiadiazol-5-yl, 1,2,5-thiadiazol-3-yl, 1,3 4-thiadiazol-2-yl, 2-pyridine, 3-pyridine,

15 4-pyridine, pyrazing, 2-pyrimidine, 4-pynimidine, S-pyrimidine, 6-pyrimiding, 3-pyridazine,
4-pyridazine, S-pyridazine, or 6-pyridazine. In some embodiments, the heteroaryl of R can be
pyrazole, imidazole, triazole, furan, oxazole, oxadiazole, thiophene, thiazole, pyridine, pyrazine
or pyrimidine. In some embodiments, the heteroaryl of R' can be imidazole, furan, oxazole,
oxadiazole, thiophene, thiazole, or pyridine. In some embodiments, the heteroaryl of R! can be

28 I-pyrazole, 3-pyrazole, 4-pyrazole, S-pyrazole, 2-imidazole, 4-imidazole, S-imidazole,

1,2, 3~triazol-4-y1, 1,2,3,~triazol-5-vi, 1,2,4~triazol-3-vi, 1,2 4-triazol-5-vi, 2-furan, 3-furan,

2-oxazole, 4-oxazole, S-oxazole, 1.2,4-oxadiazol-3-yi, 1,2 4-oxadiazol-3-yl,

1,2,5-oxadiazol-3-v1, 1,3,4-oxadiazol-2-yl, Z-thiophene, 3-thiophene, 2-thiazole, 4-thiazole,
S-thiazole, 2-pyriding, 3-pyridine, 4-pyridine, pyrazine, 2-pyrimidine, 4-pyrimidine,

25 S-pyrimidine, or 6-pyrimidine. In some embodiments, the heteroaryl of R' can be 3-pyrazole, 4-
pyrazole, 2-imidazole, 1,2,4-triazol-5-vi, 2-furan, 2-oxazole, 4-oxazole, 1,3.4-oxadiazol-2-vl,
2-thiophene, 2-thiazole, 4-thiazole, 5-thiazole, 2-pyridine, 3-pyridine, 4-pyriding, pyrazine, or
2-pyrimidine. In some embodiments, the heteroaryi of R' can be 2-imidazole, 4-imidazole,
S-imidazole, 2-furan, 3-furan, 2-oxazole, 4-oxazole, 5-oxazole, 1,2.4-oxadiazol-3-vl,

30 1.2,4-oxadiazol-5-vi, 1,2,5-0xadiazol-3-v1, 1,3.4-oxadiazol-2-yl, 2-thiophene, 3-thiophene,

2-thiazole, 4-thiazole, 5-thiazole, 2-pyridine, 3-pyridine, or 4-pyridinc.

[
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18056}  In some embodiments, the heteroaryl of R can be optionally substituted with 1-4
groups which can each independently be R™. In some embodiments, each R' can independently
be hydrogen, Ci alkyl, halogen, ;s haloalkyl, Cy alkoxy, Ci¢ haloalkoxy, -CN, N-oxide,
Cs.x cycloalkyl, or Cag heterocycloatkyl. In some embodiments, cach R'™ can independently be
hydrogen, Cis alkyl, Cy6 haloalkyl, C; s alkoxy or Csg heterocyeloalkyl, In some
embodiments, cach R'® can tndependently be hydrogen, Cy ¢ alkyl, C; ¢ haloalkyl, or Cis alkoxy.
In some embodiments, cach R' can independently be hydrogen, Cig alkyl, or Cyg haloalkyl. In
some embodiments, cach R'™ can independently be hydrogen or Crs alkyl. The alkyl of R™ can
be any suitable alkyl group, such as methyl, ethyl, propyl, butyl, pentyl, and hexyl, among
others. In some embodiments, cach R can independently be hydrogen, methyl, ethyl,
trifluoromethyl, methoxy, or pyrrolidinyl. Tn some embodiruents, cach R'® can independently be
hydrogen, methyl, ethyl, trifluoromethyl, or methoxy. In some erabodiments, cach R™ ¢an

independently be hvdrogen or methyl,

{80571 Ring J of formula 1 can be any suitable ring. In soroe embodiments, ring J of formula 1
can be a cycloalkyl ring, a heterocycloalkyl ring, an aryl ring or a heteroaryl ring, whercin the
heterocycloalkyl and heteroaryl rings can have from 5 to 6 ring roembers and from | to 4
heteroatorns which can cach independently be N, O or 8. Tn some embodiments, ring J can be
heterocycloalkyl, arvl or heteroaryl, Suitable heterocyeloalkyl groups inchude those defined in
the definitions above. In some embodiments, the heterocyeloalkyl can tetrahvdrofuran. Suitable
aryl groups for ring J inchide those defined in the definitions above. Representative arvl groups
include phenvt and naphthyl, In some embodiments, the aryl group of ring T can be phenyl.
Suitable heteroaryl groups for ring J include those defined in the definitions above.
Representative heteroary! groups include pyrrole, pyridine, imidazole, pyrazole, triazole,
tetrazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), thiophene,
furan, thiazole, isothiazole, oxazole, and isoxazole. In some embodiments, the heteroaryl can be
pyridyt or thiophene. In some embodiments, ring J can be aryi or hetercaryl. In some
embodiments, ring I can be phenyl, pyridine, imidazole, pyrazole, triazole, totrazole, thiadiazole,
isothiazole, isoxazole, cyclohexyl, tetrahydrofuran and tetrahydro-ZH-pyran. In some
embodiments, ring I can be phenyl, pyridine, or pyrazole. In some embodiments, ring I can be
tetrahydroturan, phenyl, pyridyl or thiophene. In some embodiments, ring § can be phenyl. In

some embodiments, ring J can be pyridyl. In some embodiments, ring J can be pyrazole.

16



[

10

5

24

38

WO 2013/177559 PCT/US2013/042732

j058]  In some embodiments, the heteroaryl of R’ can be 3-pyrazole, 4-pyrazole, Z-imidazole,
1,2.4-triazol-5-yl, 2-furan, 2-oxazole, 4-oxazole, 1.3,4-oxadiazol-2-vi, 2-thiophene, 2-thiazole,
4-thiazole, 5-thiarole, 2-pyridinge, 3-pyridine, 4-pyridineg, pyrazine, or 2-pyrimidinge, and Ring I
can be 2-pyridine, 3-pyridine, 4-pyridine, imidazol-2-yl, imidazol-4-yl, imidazol-3-yl, pyrazol-3-
vi, pyvrazol-4-vi, pyrazol-3-vyl, 1,2, 3-triazol-4-yl, 1,2, 3-triazol-5-vl, isoxazol-4-vi, cyclohexyl,

tetrahydrofuran or tetrahydro-2H-pyran.

{80591 Ring J of formula I can be substituted with any suitable number of R? groups. Each R
of formula I can independently be hydrogen, Cy alkyl, halogen, Cis haloalkyl, Cy 4 alkoxy,
C1.6 haloalkoxy, Cie alkyl-Cyg atkoxy, -CN, -OH, -NR¥R™, -C{O}R*, -C{OYOR”,
SCEOMNRPR™, -8R®, -S(OR™, -S(O)R™, Cys cveloalkyl, or Cyg heterocyeloalkyl, wherein the
heterocyeloalkyl groups are optionally substituted with 1-4 R” groups. In some embodiments,
cach R? of formula T can independently be hydrogen, Cps alkyl, halogen, C,.¢ haloalkyl,

Crs alkoxy, Cy¢ haloalkoxy, Cyg alkyl-C s alkoxy, -CN, -NR¥R?, -C(GIOR™, -S(O)R%,

Cs 5 eycloalkyl, or Css heterocycloalkyl, wherein the heterocycloalkyl group has 5-6 ring
members and | to 2 heteroatoms. Tn some embodiments, each R of formula T can independently
be hydrogen, Cis alkyl, halogen, Ci ¢ haloalkyl, Cys alkoxy, Cy¢ haloalkoxy, Cy¢ alkyl-

Crs alkoxy, -CN, -NRPR™, -S{OLR™ Cas cyeloalkyl, or Cas heterocyeloalkyl, wherein the
heterooycloalkyl group has 5-6 ring members and 1 to 2 heteroatoms. Each R” of formula I can
independently be hydrogen, Cys alkyl, halogen, Cy s haloalkyl, C.4 alkoxy, Ci¢ haloalkoxy,
-CN, -NR¥R®", Cy5 cyeloalkyl, or Cag heterocyeloalkyl, wherein the heterocycloalky] groups are
optionally substituted with 1-4 R% groups. Tn some embodiments, each R? can independently be
hydrogen, halogen, Ci¢ haloalkyl, -CN, or heterocycloalkyl having 5-6 ring members and 1 to 2
heteroatoms wherein at least one heteroatom is N, Heterocycloalkyl groups having 5-6 ring
members and 1 to 2 heteroatoms with at least one nitrogen include, but are not himited to,
pyrrolidine, pipenidine, pyrazolidine, imidazolidine, piperazine (1,2-, 1,3- and 1 ,4-isomers),
oxazolidine, isoxalidine, thiazoliding, isothiazoliding, morpholing, or thiomorpholing. In some
embodiments, cach R can independently be hydrogen, methyl, ethyl, propyl, isopropyl, F, Cl, -
CFy, CH,OMe, OMe, OCHF,, -CN, -NMae,, -C{O)OH, -C{ONMe,, -8(O):Me, pyrroliding,
piperidine or morpholine. In some embodiments, cach R* can independently be hydrogen,
methyl, ethyl, ¥, C1, -CFs, OMe, OCHF,, -CN, -NMag,, -S{(O):Me, pyrrolidine, piperidine or

morpholine. In some embodiments, each R” can independently be hydrogen, F, -CFs, -CN,

[—
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pyrrolidine, piperiding or morpholine. In some embodiments, R’ can be ~CF;. Ring § can be
substituted with 1, 2, 3 or 4 R” groups. In some embodiments, ring § is substituted with 1 R”

Zroup.

[06066] Scveral R groups can be further substituted with one or more of R”, R and R™, R®
and R™ can each independently be hydrogen or Cyg alkyl. Each R™ can independently be

hydrogen, halogen, hydroxy, Ci alkoxy, Cy.s haloatkoxy, -CN, or -NR*R™.

[9061] R’ of formula I can be phenyl or pyridyl, each optionally substituted with 1-4 R™
groups. In some cmbodiments, R’ can be substituted with | R™ group. Each R™ group can
independently be hydrogen, halogen, or Ci.s haloalkyl. In some embodiments, cach R™ group
can independently be H, F, C1, Br, or —CFs. In some embodiments, cach R™ group can
independently be F or —CF3. In some embodiments, R ¢an be F. The R™® group can be present
at any position on the phenyl or pyridyl ring to form a 2-, 3- or 4-substituted ring. In some
emabodiments, the phenyl or pyridyl ring is substituted at the 4-position. In some ecmbodiments,

R’ can be 4-F-phenyl.

[8062] When R’ of formula 1 is 4-F-phenyl, the compounds of the present invention can have

the following structure:

F or F
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18063} Subscript n of formula I can be an integer from 0§ to 3. In some embodiments, subscript
neanbe 0, 1,2, or 3. In some embodiments, subscript n can be ¢ or 1. In some embodiments,

subscript 0 can be 0. In some embodiments, subscript n can be 1.
{6664]  In some embodiments, the compound of formula 1 can be:

Intermediate 13, (R)-{6-{{6-chloropyridin-3-vhsuifonyl}-1-{4-fluorophenyl}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH{pyridin-2-vlmethanone,

Intermediate 14, (R)-{6-{{6-chloropyridin-3-vhsuifonyl}-1-{4-fluorophenyl}-4,42,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{thiazol-2-ylimethanone,

Example 1. (R)-(1-{4-fluoropheny}-6-({4-{rifluoromethyliphenylsulfonyi)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,

Example 1A, (R)-(1-(4-fluoropheny]}-6-({(4-(trifluoromethylphenyhsulfonyl)-4 ,4a,5,6,7 8-
hexahvdro-1H-pyrazolo]3,4-glisoguinolin-da-y{(1 -methyl- 1 H-imidazol-2-yhmethanone,

Example 1B, (R)-(1-(4-fluoropheny}-6-{{4-(trifluoromethy Dphenylsulfonyl}-4,4a,5,6,7,8-
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-yi{pyridin-3-yhimethanone,

Example 1C, (R)-(1-(4-fluoropheny}-6-{{4-(trifluoromethy Dphenylsulfonyl}-4,4a,5,6,7,8-
hexahvdro-1H-pyrazolo[3.4-glisoguinolin-4a-yli{thiazol-2-yhimethanone,

Example 1D, (R}-(1-(4-fuoropheny }-6-({(4-(trifluoromethylphenyilsulfonyi)-4,44,5,6,7 8-
hexahydro- 1 H-pyrazolo]3,4-glisoquinolin-4a-vI}{5S-methyvl-1,3 4-oxadiazol-2-
viimethanone,

Example 1E. (R)-(1-(d-fluoropheny-6-({(4-(riflucromethyliphenyhisulfonyt}-4,44,5,6,7 8-
hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-y)oxazol-4-yhmethanone,

Example 1F. {(R}-{(1-(4-fluorophenyl}-6-({(4-{triffuoromethylphenyhisulfonyi}-4,42,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-4a-yi}oxazol-2-yhymethanone,

Example 1G. (R)-{1-(4-Tloorophenyl}-6-{{(4-{trifluoromcthyhphenylisulfonyly-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-4da-yi} furan-2-yi}methanone,

Example TH. (R)-(1-(4-fluoropheny}-6-({(4-(trifluoromethyhphenysulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{thiophen-2-ylymcthanone,

Example 1L (R)-(1-(4-fluorophenyl}-6-(m-tolylsulfonyl}-4.4a,5,6,7.8-hexahydro- 1 H-

pyvrazolof3.4-¢glisoquinolin-da-vi){oxazol-2-yhmethanone,
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Example 1J. {(R)}-{1-(4-fluorophenyl}-6-{m-tolylsulfonyl}-4,4a,5.6,7 8-hexahydro-1H-
pyvrazolo{3.4-ghisoquinolin-da-yH{pyrimidin-2-ymethanone,

Example K. (R)}-{6-((3.5-difluorophenyhsulfonyl)- 1-{4-fluorophenyly-4.4a,5,6,7 &-hexahydro-
I H-pyrazolo[3,4-glisoquinolin-da-yHi{4-methoxypyridin-2-ylymethanone,

Example 1L, (R)}-(4-cthylpyridin-2-yH{1-{4-fluoropheny}-6-((3 4, 5-trifluorophenylisulfonyl)-
4.42a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yimethanone,

Example M. (R)-(1-(4-fluorophenyl-6-((3 4,5-trifluorophenylsulfonyl)-4,4a,5.6,7 8-
hexahvdro-1H-pyrazolo]3.4-glisoguinohin-4a-yli{d-methoxypyridin-2-ylymethanone,

Example 2. (R)}-{(i-(4-fluorophenyl}-6-{{4-fluorophenylsulfonyl)-4,4a,5,6,7, 8-hexahydro-1H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

Example 2A. (R)~{(6~((3-fluorobenzyhsulfonyl}-1-(4-fluorophenyly-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-da-yli(thiazol-2-yhmethanone,

Example 2B. {(4aR)-1-{(4-fluorophenyi}-6-(({{R/S)-tetrahydrofuran-2-viymethylsuifonyl)-
4,43,5,6,7 8-hexahydro-1H-pyrazolo| 3,4-glisoquunolin-da-yi){thiazol-2-yhmethanone,

Example 2C. (R)-(1-{4-fluorophenyl}-6-{o-tolylsulfonyi)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,

Example 2D, (R}-(6-({(4-cthyiphenyl)sulfonyl}-1-{(4-fluorophenyl)-4.,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,

Example 2E. (R)-(1-{4-fluorophenyl}-6-(m-tolylsuifonyl}-4,42,5,6,7 &-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,

Example 2F. (R}-(6-((3-chlorophenyhsulfonyl)- 1 -{(4-fluorophenyl-4.4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-da-yh{pyridin-2-ylmethanone,

Example 2G. (R)}-(1-(4-fluorophenyl}-6-((3-methoxyphenyljsulfonyiy-4,4a,5,6,7 8-hexahydro-
FH-pyrazolo[3 4-glisoquinolin-da-y{pyridin-2-yljmethanone,

Example ZH. (R)-(6-({(4-chloro-3-fluorophenylsulfonyl}- 1 -{(4-fluorophenyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-ghsoquinolinda-y ¥pyridin-2-vlroethanone,

Example 21 (R)-(1 -(4-fluorophenyl)-6-({(4-methoxyphenyDsulfonyl}-4,4a,5.6,7 8-hexahydro-1H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,

Example 21 (R)-(6-{(3-fluoro-4-methylphenylsulfonyl - L-{(4-fluorophenyl}-4,44,5,6,7 8-

hexahydro-1H-pyrazolo{3.,4-glisoquinolin-da-y Y pyridin-2-vlymethanone,
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Example 2K, {R}-{1-(4-Tluorophenyl}-6-{phenylsulfonyl)-4,4a,5,6,7 &-hexahydro-1H-
pyvrazolo{3.4-glisoquinolin-da-vH{pyridin-2-ylymethanone,

Example 2L (R)-(1 -(4-tluorophenyh)-6-{(2-fluorophenylisulfonyly-4 . 4a,5,6,7 &-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-da-vH{pyridin-2-vlimethanone,

Example 2M. (R)-(1-(4-fluorophenyl}-6-((1-methyl- iH-pyrazol-4-yljsulfonyl)-4,42,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,

Example 2N, (R)}-(1-(4-Huoropheny}-6-((6-(trifluoromethvljpyridin-3-ylisulfonyl)-4,4a,5,6,7,8-
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-y{pyridin-2-yhimethanone,

Example 20. (R)-(1-(4-fuorophenyl}-6-tosyl-4 44,5,6,7 8-hexahydro- | H-pyrazolof 3,4~
ghisoguinohn-4a~-vH{pyridin-2-yhimethanone,

Example 2P. (R)-{6-({(4-fluoro-3-(trifluoromethvlphenybsulfonyl)- 1-(4-fluorophenyl)-
4,43,5,6,7 8-hexahydro-1 H-pyrazolo{ 3,4~glisoquinolin-da-yH{pyridin-2-vl ymethanone,

Example 2Q. (Rp-4-((1 -{4-fluorophenyl)-da-picolinoyl-4a,5,7 8-tetrahydro- 1 H-pyrazolo[ 3,4~
glisoquinolin-6(4H -yhsulfonylbenzonitrile,

Example 2R, (R)}-(1-{4-fluorophenv}-6-{{6-methoxypyridin-3-vljsulfonvi}-4,42,5,6,7,8-
hexahydro- 1 H-pyrazolo]3 4-gliscquinohin-4a-v1}{pyridin-2-vhmethanone,

Example 25, (R3-(1-(4-fluoropheny}-6-{{(tetrahvdro-2H-pyran-4-yljsulfonyly-4,42.5 6,7 &-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yvi}{pyridin-2-vhmethanone,

Example 2T. (R)-{6-{cyclohexyisulfonyl}- 1 -(4-fluorophenyi)-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,

Example 2U. (R}-(6-((1-cthyl-1H-pyrazol-3-ylisulfonyl}-1-(4d-fluorophenyvi)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yi4-(trifluoromethy Dpyridin-2-
vhmethanone,

Example 2V. (R)}-{6-((3.5-dimethyl-1 H-pyrazol-4-vhsulfonyl)- 1-{(4-fluorophenyly-4 4a,5,6,7 8-
hexahydro- 1 H-pyrazolo{3.4-glisoguinolin-da-yH{4-(trifluoromethyljpyridin-2-
viimethanone,

Example 2W. (R)-(6-({1 H-imidazol-d-yhsultonyl)- I -(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro-
H-pyrazolo[3,4-glisoquinolin-da~-yH{4d-(trifluoromethypyridin-2-yhmethanone,

Example 3. (R)-(1-(4-Huoropheny-6-({6-roorpholinopyridin-3-ylsulfonyl)-4,4a,5,6,7 8-

hexahydro-1H-pyrazolo{3.,4-glisoquinolin-da-y Y pyridin-2-vlymethanone,
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Example 4. (R)}-(1-(4-fluoropheny}-6-({6-(pyrrolidin-1-yDpyridin-3-yhsulfonyl)-4,4a,5,6,7.8-
hexahydro-1H-pyrazolo|3,4-glisoquinolin-da-vi){thiazol-2-yhimethanone,

Example 5. (R)-(1-(4-fluorophenyl}-6-({(4-fluorophenyhsulfonyD-4,4a,5 6,7, 8-hexahydro-1 H-
pyvrazolof3.4-glisoquinolin-da-vi){thiazol-2-ylimethanone,

Example 5A. (R)-(1-{4-fluorophenyl}-6-((3-fluorophenyljsulfonyly-4.4a,5,6,7,8-hexahydro-1H-
pyvrazolof3.4-glisoquinolin-da-vi){thiazol-2-ylimethanone,

Exarople 5B. (R)-4-(((1-(4-fluorophenyl)-da-{thiazole-2-carbonyl)-4a,5,7 R-tetrahyvdro- 1 H-
pyrazolo[3,4-ghisoquinolin-6(4H)-yDsulfonylimethybenzonitrile,

Example 5C, (R}-(1-(4-fluorophenyl}-6-{{3-{triflucromethylphenyvlsulfonyl}-4,4a,5,6,7,8-
hexahydro-1H-pyrazolol3,4-glisoquinohn-4a-viXpyridin-2-ymethanone,

Exarmple 53D. (R3-(1-{(4-fluoropheny}-6-((4-(triffuoromethyliphenylisulfonyl)-4 ,44,5,6,7,8-
hexahydro-1H-pyrazolo]3,4-glisoquinolin-4a-y{-methyi- 1 H-1,2 4-triazol-5-
yimethanone,

Example SE. (R)-(1-(4-fluorophenyh-6-{{(4-(trifluoromethylphenyhsulfonvt)-4,44,5,6,7 8-
hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-vi}{pyrazin-2-yimethanone,

Example SF. (R}-(1-(4-fluoropheny}-6-({5-fluoropyridin-3-ylsulfony)-4.4a,5,6,7,8-hexahydro-
I H-pyrazolo|3,4-glisoquinolin-da-yi)pyridin-2-vi)methanone,

Example 5G. (R)-{1-(4-fluorophenyl}-6-((3-fluorophenylisulfonyl}-4,4a,5.6,7 8-hexahydro-1H-
pyrazolof3.4-glisoquinolin-da-yD{pyridin-2-ylimethanone,

Example SH. (R)-{1-(4-fluorophenyl}-6-({(4-(trifluoromethyDphenyhsulfonyl)-4,4a,5.6,7 8-
hexahydro-1H-pyrazolo|3 4-glisoquinohin-da-y){(5-methoxypyridin-2-yhmethanone,

Example 5L (R)-(1-{4-fluorophenyl)-6-{{4-(triflucromethyDphenylsulfonyl)-4.4a,5,6,7,8-
hexahydro-1H-pyrazolo3.4-glisoquinolin-da-vi){thiazol-5-yhimethanone,

Example 5. (R)-(1-(4-fluorophenyl}-6-({(5-flucropyridin-3-vljsulfonyl)-4,4a,5,6,7,8-hexahydro-
tH-pyrazolo[3 4-glisoquinolin-da-yl}thiazol-2-y)methanone,

Example 6, (R)-(1-(4-fluoropheny}-6-({4-{pyrrolidin-1-yliphenylsulfonyl}-4,4a,5,6,7,8~
hexahydro-1H-pyrazolo[3.4-glisoquinolin-da-vithiazol-2-yhimethanone,

Example 6A. (R)-(1-{4-fuorophenyD}-6-((3-(pyrrolidin-1-vliphenylsulfonyt)-4,42,5,6,7,8-
hexahydro-1H-pyrazolo[3.4-glisoquinolin-da-vithiazol-2-yhimethanone,

Example 7. (R)-(1-(4-fluoropheny}-6-{{5-(piperidin-1-yUpyridin-3-yhsulfony)-4,4a,5,6,7 8-

hexahydro-1H-pyrazolo]3,4-g lisoquinolin-4a-yi j(thiazol-2-yDmethanone,
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Example 7A. {(R)-(1-(4-Tluorophenyl}-6-{(5-{pyrrolidin-1-vpyridin-3-yljsulfonyly-4,42,5 6,7 &-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yh{thiazol-2-yimethanone,

Example 8. (R}-{(1-(4-fluorophenyl}-6-({6-(pyrrolidin- I -yDpyridin-3-vhsulfonyi)-4,42,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,

Example 9. ((R)-1-{4-fluorophenyl}-6-{({(6-({(R)-3-flucropyrrolidin- I -yDpyridin-3-ylsulfonyl)-
4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yii(thiazol-2-yhmcthanone,

Example 10, (R)-(1-(4-fluorophenvl}-6-{{4-{pvrrolidin-1-yDiphenylisulfonyl}-4,4a,5,6,7,8-
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-y{pyridin-2-yhimethanone,

Example 10A. (R)-(1-(4-ThluorophenyD}-6-((S-(piperidin- L-yDpyridin-3-yvlsulfonvl-4,42,5,6,7 8-
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-y{pyridin-2-yhimethanone,

Example 10B. (R)}-(1-(4-fluorophenyl}-6-{{5~(pyrrolidin- L-yDpyridin-3-vlsulfonyl)-4,4a,5,6,7,8~
hexahydro- 1 H-pyrazolo]3 4-gliscquinohin-4a-v1}{pyridin-2-vhmethanone,

Example 11, (R)-(1-(4-Thuorophenyi}-6-{{4-(trifluoromethylphenyl}sulfonyl}-4,4a,5,6,7,8~
hexahydro-1H-pyrazolo]3,4-glisoquinolin-4a-vli(thiazol-4-vhimethanone,

Example 11A. (R)-(6-({4-chlorophenvhisulfonyl)-1-{4-fluorophenyly-4,48,5,6,7 &-hexahydro- T H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,

Example 11B. (R}-(1 -(4d-fluorophenyl)-6-{{4-methoxy-3-methylphenyl}sulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-vi}{pyridin-2-vhmethanone,

Example 11O, (R}-(6-((3-chloro-4-methoxyphenylsulfonyl)- 1-{4-fluorophenyl-4.4a,5,6,7 &-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-vi}{pyridin-2-vhmethanone,

Example 11D, (Ry-(6-((3-fluoro-4-methoxyphenylisulfonyly-1-(4-flucrophenyl}-4,44,5,6,7,8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yipyridin-2-vhmethanone,

Example HE. (R)-{6-{{Z-fluoro-4-methyiphenyhisulfonyi)-1-(4-fluorophenyl)-4,44,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yipyridin-2-vhmethanone,

Example 1F. (R)-(1 -(4-fluorophenyl)-6-(m-tolylsulfonyl}-4,4a,5,6,7 5 -hexahydro-1H-
pvrazolo[3,4-ghisoquinolin-da-y){thiazol-4-yhmethanone,

Example TG, (R)-3-((1-(4-fluorophenyl}-4a-picolinoyl-4a,5,7 8-tetrahydro- 1 H-pyrazolof 3,4~
ghsoquinolin-6(4H)-yhsulfonylhenzonitrile,

Example HH, (R)-(6-((4-(ditftaoromethoxyphenylisulfonyl)-1-{(4-fluorophenyl)-4,4a,5,6,7 8-

hexahydro-1H-pyrazolo{3.,4-glisoqunolin-4a-yY pyridin-2-vlymethanone,
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Example 111 (R)}-(1-{4-fluorophenyl)-6-((3-(trifluoromethoxy)phenyiisulfonyl}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-y{ pyridin-2-yvlymethanone,

Example 114, (R)-(6-((3,5-difluorophenybsulfonyl)- 1 -{4-flucrophenyl-4.4a,5,6,7 8-hexahydro-
tH-pyrazolo[3,4-glisoquinclin-da-yl {pyridin-2-vlmethanone,

Example KL (R)-(1-(4-fluorophenyl}-6-tosyl-4.4a,5,6,7 8-hexahydro- 1 H-pyrazolo{3.4-
glisoguinolin-da-yH{thiazol-4-yimethanone,

Example L, (R3H6-((3-(difluoromethoxyiphenyhsulfonyi-1-{(4-fluorophenyl}-4,44,5,6,7 8-
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-y{pyridin-2-yhimethanone,

Example M. (R)-(6~((3,4-dimethviphenylisalfonyh-1-(4-fluorophenyly-4.44,5,6,7 8-
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-yi{pyridin-2-yhimethanone,

Example HN. (R)-(6-{(3,5-dimethylphenylsulfonyly-1-(4-fluorophenyly-4.,44,5,6,7 8-
hexahydro- 1 H-pyrazolo]3 4-gliscquinohin-4a-v1}{pyridin-2-vhmethanone,

Example 110, (R)-(1-(4-fhaoropheny}-6-({6-methylpyridin-2-ylisulfonyl}-4,42,5,6,7 8-
hexahydro- 1 H-pyrazolo]3 4-gliscquinohin-4a-v1}{pyridin-2-vhmethanone,

Example 11P. (R3-(6-{(3,4-difluorophenyisulfonyl)- I -(d-fluorophenyi)-4.4a,5,6,7,8-hexahvdro-
H-pyrazolo|3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,

Example 11Q. (R)-(1-(4-fluorophenyi}-6-((3,4,5-trifluorophenyljsulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-vi}{pyridin-2-vhmethanone,

Example 1R, (R}-(6-((3-chloro-4-fluorophenylisulfonyl -1 -(4-fhiorophenyiy-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-vi }pyridin-2-vimethanone,

Example 118, (R)-3-((1-{4-fluorophenyl}-4a-(4-methyipicolinoyl}-4a,5,7 8-tctrahydro-1 H-
pyrazolof3,4-glisoquinolin-6{4H}-yvljsulfonylibenzonttrile,

Example 1T, (R)-{1-{4-fluorophenyl}-6-(( i -methyi- It H-pyrazol-4-ylisulfonyi)-4,4a,5,6,7,5-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yi}{4-methylpyridin-2-vhmethanone,

Example U, (R}-(6-((3 4-difluorophenyhisulfonyy-1-(4-fluorophenvi)-4,4a,5,6,7,8-hexahydro-
H-pyrazolo[3,4-ghisoquinohn-4a-yH{4d-methylpyridin-2-ymethanone,

Example TV, (R)-(I-(4-fluorophenyl}-6-({1 -methyl-1H-imudazol-4-yhsulfonyl)-4,4a,5,6,7 8-
hexahydro-~-1H-pyrazolo[3,4-ghsogquinolin-da-yi{4-methylpyridin-2-yhmethanone,

Example W (R)-(6-((3,5-difluorophenyhsolfonyl- 1-(4-fluorophenyl}-4,4a.5,6,7  8-hexahydro-

[ H-pyrazolo]3,4-glisoquinohin-4a-yi}4d-methylpyridin-2-viimethanone,
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Example 11X, (R)-(1-{4-fluorophenyl}-6-((3.4,5-trifluorophenyl)sulfonyl}-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-4da-yh{4-methyipyridin-2-vlymethanone,

Example 11Y. (R)-(1-(4-fhuorophenyl}-6-((3-(methylsulfonyliphenylsulfonyi)-4,42,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,

Example 117, (R3-3-({1-(4-fluorophenyi)-4a-picolinoyi-da,5,7 &-tetrahydro-1 H-pyrazolo[3.4-
glisoguinolin-6{(4H)-yhsulfonyl}benzoic acid,

Example HHAA. (R)-(1 -{4-tlaorophenyi}-6-((3~-(methoxymethyhphenyl jsulfonyi)-4,42,5,6,7 .8~
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-y{pyridin-2-yhimethanone,

Example HHAB. (R)}-(1 -(4-fluorophenyl}-6-({4-methyl-3 4-dithydro-2H-pyrido[3,2-b}i | [4Joxazin-
7-yhsulfonyl)-4,4a,5,6,7 8-hexahydro-1H-pyrazolo[3 4-ghisoquinolin-da-y {pyridin-2-
viimethanone,

Example HTAC. (R)}-{1-(4-fluorophenyi}-6-({2,3 4-triflucrophenylisulfonyi}-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo{3.,4-glisoquinolin-da-y Y pyridin-2-vlymethanone,

Example HTAD. (R}-(1-(4-fluoropheny | }-6-((6-(trifluoromethylpyridin-2-vi}sutfonyi}-
4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinohin-da~-yii(pyridin-2-yhimethanone,

Example HTAE. (R}-(1-{4-fluorophenvl}-6-({(6-(trifluoromethy}pyridin-2-yhsulfonyi)-

4 4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yhi{(4-methylpyridin-2-
yhymethanone,

Example HHAF. (R)-(6-((3,4-dichlorophenyisulfonyli- 1 -(4-fluorophenyt)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-vi}{pyridin-2-vhmethanone,

Example LTAG. (R)-(1-{4-fluorophenyl}-6-((3-{trifluoromcthyDphenylisultonyly-4.4a,5,6,7.8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yi}{{4-methylpyridin-2-yhmethanonc,

Example LTAH. (R)-(6-({1-cthyl-1H-pyrazoi-4-vhsulfonyh)-1-{4-flucrophenyli-4.4a,5,6,7.8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yi}{{4-methylpyridin-2-yhmethanonc,

Example HTAL (R)-(6-((1,5-dimcthyl-1H-pyrazol-4-yhisulfonyly-1 -(4-flucrophenyl)-4,44,5,6.7,8-
hexahydro-~-1H-pyrazolo[3,4-ghsoquinolin-da-yi{4-methylpyridin-2-yhmethanone,

Example HHAT (R)-(1-(4-fluoropheny}-6-({1-methyl- I H-pyrazol-3-yijsulfonyi}-4,4a,5,6,7,5-
hexahydro-~-1H-pyrazolo[3,4-ghsoquinolin-da-yi{4-methylpyridin-2-yhmethanone,

Example HAKL (R)-(1-(4-fluorophenyD-6-({ I-methyl- 1 H-pyrazol-3~-ylsulfonyl}-4,42,5,6,7,8-

hexahydro-1H-pyrazolo{3.4-glisoqunolin-4a-yh{4-methyipyridin-2-ylymethanone,

B
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Example 1AL, (R}-{6-{{4-fluoro-3-methylphenylisulfonyl)-1-(4-tflucrophenyvi)-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-4da-yh{4-methyipyridin-2-vlymethanone,

Example HHAM. (R}-(1-(4-fluorophenyl}-6-({4-methyl-3,4-dihydro-2H-pyrido{ 3,2-
b1 4loxazin-7-yhsulfonyl)-4,4a,5.6,7 8-hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-
yi4-methylpyridin-2-yhmethanone,

Example HHAN. (R)-(6-({2,3-dihydrobenzofuran-5-yhsulfonyl)- 1-(4-fluorophenyl}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4~-glisogquimolin-da-y {4-methylpyridin-2-ylroethanone,

Example HHAQ. (R)-5-((1-{4-BuorophenyD-da~(4-methyipicolinoyly-4a,5,7 8~-tetrahydro-~1 H-
pyvrazolo[3,4-ghisoquinolin-6{(4H)-ylsulfonyl}- -methylindolin-2-one,

Example HHAP. (R)-(1-(4-fluorophenyD-6-((3-(methylsulfonyphenyijsulfonyi}-4,4a,5,6,7 5~
hexahydro-~-1H-pyrazolo[3,4-ghsogquinolin-da-yi{4-methylpyridin-2-yhmethanone,

Example HTAQ. (R}-(6-((1,3-dimethyl-1 H-pyrazol-4-ylisulfonyl - 1-(4-fluorophenyi)-
4.4a,5,6,7,8-hexahydro-1H-pyrazolo]3,4-glisoquinohin-4a-yhi{4-methyipyridin-2-
yhmethanone,

Example TAR. (R}-(6-({2,3-dihydrobenzof bl 1 41dioxin-6-yhsuifonyi)-1-(4-fluorophenvi}-
4,4a,5,6,7, 8-hexahydro-1H-pyrazolo{ 3, 4~-ghisoquinolin-4da-yH{4-methyipyridin-2-
vihmethanone,

Example 11AS. (RG-(6-((3-fluoro-4-(trifluoromethyl}phenylisulfonyl}- 1 -(4-fluorophenyl)-

4 4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yhi{(4-methylpyridin-2-
yhymethanone,

Example LTAT. (R}-(6-((3-fluoro-4-(triflucromethyliphenyijsulfonyl)-1-(4-fluorophenyl)-
4,4a,5,6,7 8-hexahydro- 1 H-pyrazolo{3.4-glisoguinolin-da-yh{(pyridin-2-ymethanone,

Example 1TAU. (R)-3-({4a-(4-cthylpicolinoyl}-1-{4-fluorophenyl}-4a,5,7,8-tctrahydro- 1 H-
pyrazolof3,4-glisoquinolin-6{4H}-yvljsulfonylibenzonttrile,

Example LTAV. (R)-{4-cthylpynidin-2-y1}{1-{(4-flucrophenyl}-6-({6-(triflucromethyDpyridin-2-
visutfonyl}-4,4a,5,6,7,8-hexahvdro- | H-pyrazolo[3,4-ghsoquinolin~4a-ymethanone,

Example HHAW. (R)-3~((1-(4-tloorophenyl }-da-{d-methylpicolinoyt)-4a,5,7, 8-tetrahydro- 1 H-
pvrazolo3,4-ghisoquinolin-6{4H)-ylisulfonyihenzoic acid,

Example HAX. (R)-(6-((3,5-dimethylisoxazol-d~-vhsulfonyvli-1-(4-fluorophenyl}-4,42,5,6,7,8-

hexahydro-1H-pyrazolo{3.,4-glisoquinolin-4a-yh{4-methyipyridin-2-ylymethanone,
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Example 1TAY. (R)-(6-((1 -cthyl-1H-pyrazol-4-ylisulfonyl)- 1 -(4-flucrophenyi)-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH{pyridin-2-vlmethanone,

Example HHAZ, (R)-(L-phenyl-6-((3-(trifluoromethylphenylisulfonyl}-4,4a.5,6,7 8-hexahydro-
tH-pyrazolo[3,4-glisoquinclin-da-yl {pyridin-2-vlmethanone,

Example HHBA. (R)}-(6-((1,3-dimethyi-1 H-pyrazol-5-yhsulfonyl)-1-{4-fluorophenyi}-
4.42a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yh{(4-methylpyridin-2-
viimethanone,

Example HBB. (R}-(1-{4-fluorophenyl)-6-((2-(triflooromethypyridin-4-ylsulfonyi)-
4,4a,5,6,7,8-hexahvdro- {H-pyrazolo[3.4-glisequinohin-4a-yhi{4-methyipyridin-2-
yhmethanone,

Example HBC, (R)-(1-(4-fluorophenyli-6~({4-(trifluoromethy Dpyridin-2-vljsulfonyl)-
4,4a,5,6,7, 8-hexahydro-1H-pyrazolo{ 3, 4~-ghisoquinolin-4da-yH{4-methyipyridin-2-
viimethanone,

Example 1HIBD. (R)}-{1-(4-fluorophenyt}-6-{{5-methyi-1 H-pyrazol-d-yl)sulfonyl}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.,4-glisoquinolin-4a-yh{4-methyipyridin-2-ylymethanone,

Example HIBE. (R3-(1-{4-fluoropheny -6-((2-(trifhuoromethyhpyridin-4-ysutfonyi)-

4 4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yli(pyridin-2-yiymethanone,

Example 1IBF. (R)}-(6-({4-chloro-3-{trifluoromethyliphenvsulfonyl)- 1 -{4-fluorophenyl}-

4 4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yli(pyridin-2-yiymethanone,

Example 1IBG. (R)-(6-{(3-chloro-4-methylphenyljsulfonyl}-1-(4-tluorophenyvi)-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,

Example HBH. (R)3~(6-((3.4-difluorophenvisulfonyl)-1-{4-fluorophenyl)-4,4a,5.6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{(2-(pyrrolidin- I -yUpyridin-4-
yhymethanone,

Example H1BL (R)-(1(4-tluorophenyh)-6-{{1-methyl-1H-pyrazol-3-yhisulfonyli-4 4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-ghisoquinolin-da-y i 4-(trifluoromethy hpyridin-2-
yhmethanone,

Example 1B (R}-(I-{(4-BuorophenyD-6-(( L-methyl- 1 H-pyrazol-3-yhsulfonyl}-4,4a,5,6,7,8-

hexahvdro-1H-pyrazolo]3.4-glisoguinolin-4a-y{pyridin-2-yhimethanone,

]
-}
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Example 1IBK. (R)-(1-{4-Tluorophenyl}-6-{{5-methyl-1 H-pyrazol-4-ylysulfonyl)-4.4a,5,6,7 &-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH{4-(triflucromethyljpyridin-2-
yhimethanone,

Example HIBL. (R)-3-{(1 -(4-fluorophenyi}-da-{4-(trifluoromethy Dpicolinovli-4a,5,7.8-
tetrahydro- [ H-pyrazolo[3,4-glisoquinolin-6{(4H)-ylsulfonylibenzonitrile,

Example HIBM. (R)-(1-(4-fluorophenyl}-6-((1 -methyl-1H-pyrazoi-S-vhsulfonyh-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-ghsoquinolin-da-y i 4-(trifluoromethy Dpyridin-2-
yhmethanone,

Example HEBN. (R}-(6-((1,5-dimethyi-1 H-pyrazol-4-yhsulfonvl)- I -{(4-fluorophenyl)-
4,4a,5,6,7,8-hexahydro-1H-pyrazolo{ 3,4-glisoquinolin-da-yh{4-{(trifluororethylpyridin-
2-yhmethanone,

Example HIBO. (R)}-{6-((1H-pyrazol-4-yhisulfonyl}-1-{4-fluorophenyl}-4,4a,5,6,7 8-hexahydro-
[H-pyrazolo]3,4-glisoquinohin-da-y1){(4-(triflnoromethylipyridin-2-yhmethanone,

Example HIBP. (R)}-(1-{(4-fluorophenyl}-6-{{ 1 -methyl-3-{trifluoromethyl}-1 H-pyrazol-4-
vhsulfonyl}-4,4a,5,6,7, 8-hexahvdro-1H-pyrazolo 3,4-ghsoquinolin-4da-yi}pyridin-2-
yhmethanone,

Example 11BQ. (R}-(1-(4-fluorophenyl}-6-((3.4,5-trifluorophenyljsulfonyl)-4.4a,5,6,7 &-
hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-vI }{4-(trifluoromethypyridin-2-
viymethanone,

Example 1IBR. (R}-{1-{4-chloropheny!}-6-((1-methyl-1 H-pyrazol-3-yiisulfonyl}-4,4a,5,6,7.8-
hexahydro- 1 H-pyrazolo{3.4-glisoguinolin-da-yH{4-(trifluoromethyljpyridin-2-
yhimethanone,

Example 11BS. (R)-(6-((1 H-pyrazol-4-ylisulfonyl}-1-(4-fluorophenyl}-4,4a,5.6,7 8-hexahydro-
FH-pyrazolo|3,4-glisoquinolin-da-yH{pyridin-2-ylimethanone,

Example L1BT. (R)-(6-({1-mcthyl-1H-pyrazol-3-yisulfonyl}- | -(4-(trifluoromethyDphenyl)-
4,4a,5,6,7,8-hexahyvdro- {H-pyrazolo]3,4-glisoguinohn-4a-yi{pyridin-2-yhimethanone,

Example HBU, (R)}-(6-((3 4-difhuorophenyhsulfonyl)- I -(4-fluorophenyli-4,4a,5,6,7 8-
hexahydro-~-1H-pyrazolo[3,4-ghsoquinolin-da-yl ¥ thiazol-4-ylmethanone,

Example HBV. (R)-(6-((1,2-dimethvi- 1 H-imidazol-4-yhsulfonyl)- | -{4-fluorophenyl}-
4.4a,5,6,7,8-hexahydro-1H-pyrazolof3,4-glisogquinohin-da-yvhi{4-(triftuoromethy pyridin-

2-yhimethanone,

28
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Example 1IBW. (R)-(6-((1,2-dimethyl-1H-imidazol-S-ylisulfonyl)-1 -{(4-flucrophenyi)-
4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yhi(4-(trifluoromethyl)pyridin-
2-yhimethanone,

Example 11BX (R)}-(1 -(4-fluorophenyl}-6-((1-methyl-1H-imidazol-2-yhsulfonyl)-4,4a,5.6,7 8-

[

hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yi}{{4-(trifluoromethylpyridin-2-
vhmethanone,

Example HBY. (R}-(6-((1 ~ethyl- 1 H-imidazol-4-yhsulfonyi- 1 -{(4-fluorophenyl}-4,4a,5,6,7 8-
hexahvdro-1H-pyrazolo[3.4-glisoquinolin-4a-yhi{(4-(trifluoromethyDpyridin-2-
viimethanone,

0 Example HIBZ. (R)-(6~((1 -cthyl-1H-pyrazol-4-yhsulfonyh)- 1-(4-fluorophenyt}-4,4a,5,6,7 8-
hexahydro-~-1H-pyrazolo[3,4-ghisoquinolin-da-yi ¥ thiazol-4-ylmethanone,

Example HICA. (R)}-{1-(4-fluorophenyl}-6-{{1-propyl-1H-pyrazol-4-yhsulfonyi)-4,4a,5 6,7 K-
hexahydro-~-1H-pyrazolo{3,4-glisoquinolin-da-y Y pyridin-2-vlymethanone,

Example HICB. {R}-(1-{4-floorophenyl}-6-({1-(2~-methoxvethy -1 H-pyrazol-4-visulfonyi}-

15 4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinohin-da~-yvii(pyridin-2-yhmethanone,

Example HICC. (R}-{6~{3,4-dichlorophenylisulfonyl)- 1-(4-fluorophenyt)-4,44,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yHy{ 1 -methyi-1H-pyrazol-4-ylimethanone,

Example 11CD. (R)-(1-{4-Thuorophenyl}-6-{{1-isopropvl-1H-pyrazol-4-yhisulfonyl -4 4a,5,6,7 &-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH{pyridin-2-ylymethanone,

¢  Example HCE. (R)-(1-(4-fluorophenyl}-6-({(2-methyl-2H-1,2 3-triazol-4-yl}sulfonyl}-

4,4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yh{(4-(trifluoromethyl)pyridin-
2-yhimethanone,

Example LICF. (R)-(1-{4-fluorophenyli-6-((1 -methyl-1 H-1,2 3-triazol-5-yljsulfonyl}-
4,4a,5,6,7 8-hexahydro- 1 H-pyrazolo{3.4-glisoguinolin-da-yh{4-(rifluoromethylpyridin-

25 2-yhmcthanone,

Example HHCG. (R}-(1-(4-fuorophenyD-6-((1-moethy - 1H-1,2 3-triazol-4-yhsulfony -
4,4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yh{4-{trifluororethylpyridin-
2-yhmethanone,

Example HCH, (R)}(6-((2-cthyl-2H-1,2 3~triazol-4-vlsulfonyl)- 1 -(4-fluorophenyl}-4 44,5,6,7 8-

30 hexahydro-1H-pyrazolo{3.,4-glisoquinolin-4a-yH{pyridin-2-vl ymethanone,

29
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Example HICL (R)}-{6-{{1-cthyl-1H-1,2 3-triazol-S-y}sulfonyl}-1 -(4-fluorophenyl}-4,4a,5.6,7.8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH{pyridin-2-vlmethanone,

Example 11C (R)}(6-((1-cthyl-1H-1.2 3-triazol-4-vlsulfonyl)-1-(4-fluorophenyly-4 4a,5,6,7
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-yimethanone,

Example HCK. (R)}-(6-({2-cthyl-ZH-1 .2 3-triazol-4-yhsulfonyl)-1-(4-fluorophenyl}-

4,42a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yh{(4-(trifluoromethyl)pyridin-

2-yhmethanone,

Example HCL. (R)~(6-({1-cthyl-1H-1,2 3-mazol-5-yhisulfonyl-1-{4-fluorophenyty-4,42,5,6,7 8-

hexahydro-1H-pyrazolo[3,4-ghisoquinolin-da-y i 4-(trifluoromethy hpyridin-2-
yhmethanone,

Example HEM. (R)-(6-({1-ethyl- 1H-1,2 3-triazol-d-yhisulfonyh)- 1 -(4-flaorophenyi)-

4,43,5,6,7 8-hexahydro-1H-pyrazolo{ 3, 4~-glisoquinolin-da-yH{4-(rifhuoromethylpyridin-

2-yhmethanone,
Example HION. (R)}-{1-(4-fluorophenyl}-6-{{2-propyl-2H-1,2, 3-triazol-4-ylsulfonyl)-

4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinohin-da~-yii(pyridin-2-yhimethanone,
Example 1ICO. (R)}-{1-(4-fluorophenyl}-6-{{1-propyl-1H-1,2 3-triazol-3-ylsulfonyl)-

4 4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yli(pyridin-2-yiymethanone,
Example HICP. {(R)-(1 -(4-tlgorophenyl}-6-{{1-propyl-1H-1,2 3-triazol-4-y}sulfonyl}-

4 4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yli(pyridin-2-yiymethanone,
Example 11CQ. (R)-(1-{4-Thuorophenyl}-6-{{2-propyl-2H-1,2 3-triazol-4-ysulfonyl}-

4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yi(thiazol-4-yhmcthanone,
Example HCR. (R)-(1-{4-fluorophenyli-6-({1-propyl-1H-1,2,3-triazol-5-yhisultonyl}-

4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yi(thiazol-4-yhmcthanone,
Example HCS. (R)-(1-(4-fluoropheny-6-{{1-propyl-1H-1,2 3-triazol-4-ylsulfonyl)-

4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yi(thiazol-4-yhmcthanone,
Exarmople HCT. (R)-(1-(4d-tfluorophenvl}-6-{(2-isopropyl-2H-~ 1,2, 3-triarot-4-ylsulfonvl}-

4,4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yh{pyridin-2-vl ymethanone,
Example HHCU. (R}-(1-(4-fuoropheny)}-6-({1-isopropyl-1H-1,2 3~triazol-5-yhsulfonyh)-

4,4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yh{pyridin-2-vl ymethanone,
Example IOV, (R}-(1-(4-fluorophenyl}-6-((1-isopropyl-1H-1,2 3-triazol-4-ylsulfonyl)-

4,43,5,6,7 8-hexahydro-1 H-pyrazolo{ 3,4~glisoquinolin-da-yH{pyridin-2-vl ymethanone,
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Example HHCW. (R)-(6-((1 -cthyl-1H-pyrazol-5-ylsulfonyl)-1-(4d-flucrophenyi)-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yi{thiazol-4-yhimethanone,

Example HHCX. (R}-(1 -(4-fluoropheny}-6-{( {-propyl- 1H-pyrazol-4-yljsulfonyl}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{4-(trifluoromethyljpyridin-2-
yhymethanone,

Example LICY. (R)}-(1-{4-fluorophenyl}-6-((1-methyl-1H-pyrazol-4-vhsulfonyD-4,42,5.6,7 8-
hexahydro-~-1H-pyrazolo[3,4-ghisoquinolin-da-yi ¥ thiazol-4-ylmethanone,

Example HHCZ. (R)-(1-(4-fluorophenyD-6-(( L-propyl- I H-pyrazol-4-yijsulfonyi)-4,4a,5,6,7,5-
hexahydro-~-1H-pyrazolo[3,4-ghisoquinolin-da-yi ¥ thiazol-4-ylmethanone,

Example 12, (R}-(1-{(4~-fluorophenyl}-6-{(3-(trifluoromethylphenyDsulfony)-4,4a,5 6,7 8-
hexahydro-~-1H-pyrazolo[3,4~-ghisoquinolin-da-yl ¥ thiazol-2-ylmethanone,

Example 1ZA. (R)-(1-{4-fluorophenyl}-6-(m-tolyisulfonyi}-4,42,5,6,7 8-hexahydro-1H-
pyrazolo|3.4-glisoquinolin-da-yi)thiazol-2-ylimethanone,

Example 12B. (R}{1-{4-fluorophenyly-6-((3-methoxyphenyljsuifonyly-4,4a8,5,6,7 &-hexahydro-
[ H-pyrazolo|3,4-glisoquinolin-4a-yl ¥thiazol-2-vlimethanone,

Example 12C. (R}H6~-{(3~-fluoro~-4~-methyiphenyhsulfonyl)- 1 -(4-fluorophenyt}-4,44,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yi{thiazol-2-yhimethanone,

Example 12D. (R)-(1-(4-fluorophenyl}-6-(phenylsulfonyl}-4.4a,5,6,7 8-hexahydro-1H-
pyvrazolo{3.4-glisoquinolin-da-yhH{thiazol-2-ylimethanone,

Example 12E. (R)-(6-((3-chiorophenylisulfonyl}-1-{4-flucrophenyl}-4,4a,5,6,7 8-hexahydro-1 H-
pyvrazolof3.4-¢glisoquinolin-da-vh{thiazol-2-ylimethanone,

Example 12F. (R)-(1-(4-fluorophenyl}-6-(m-tolylsulfonyl}-4,44,5.6,7 8-hexahydro- 1 H-
pyvrazolof3.4-glisoquinolin-da-vh{S-methylpyridin-2-ylmethanone,

Example 12G. (R)-(1-{4-fluorophenyl}-6-(m-tolylsulfonyl}-4,4a,5,6,7 8-hexahydro- 1 H-
pyvrazolo[3.4-glisoquinolin-da-vh{4-methylpyridin-2-ylimethanone,

Example 12H. (R)-(1-{(4-Tuoropheny}-6-(m-tolylsultonyl)-4,4a,5,6,7,8-hexahvdro- 1 H-
pyrazolo[3,4-ghisogquinolin-4a-yH{6-methylpyridin-2-yhmethanone,

Example 121 (R)-{(6-({4-fluoro-3-(trifluoromethyljphenyhsulfony)- 1 -{4-fluorophenyi}-
4,4a,5,6,7,8-hexahydro-1H-pyrazolo]3,4-glisoquinolin-da-yi)(thiazol-2-ylmcthanone,

Example 12]. (R}-(1-(4-fluoropheny}-6-((3.4,S-trifluorophenylsulfonyi)-4,4a,5.6,7 K-

hexahydro-1H-pyrazolo]3,4-glisoquinolin-4a-vli(thiazol-2-vhimethanone,
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Example 12K. (R)}-{6-((3-fluoro-4-(trifluoromethyliphenyhsulfonyi)-1-{4-fluorophenyl}-
4 4a,5,6,7,8-hexahydro-1H-pyrazolo]3,4-glisoquinolin-da-yii(thiazol-Z-yhmethanone,

Example 120, (R3-(1-(4d-fluorophenyl)-6-{(3-(triflucromethyliphenvhsuifonyi)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{(5-methylthiazol-2-yvlimethanone,

Example 12M. (R)-(1-{(4-fluorophenyD}-6-{(3-{trifluoromethylphenylisulfonyl}-4.43,5 6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{4-methyithiazol-2-yvlimethanone,

Example 12N, (R)~(6-{(3,4-dichlorophenyDsultonyl)- [ -(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro-
H-pyrazolo]3,4-g lisoquinolin-da-yl){thiazol-2-ylimethanone,

Example 120, (R)-(6-{(3,4-dichlorophenyDsultfonyl)- [ -(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro-
tH-pyrazolo[ 3 4-glisoquinolin-da-yH{ 5-methylthiazol-2-yhmethavone,

Example 12P. (R)~(6-((3,4-difluorophenylsulfonyl)-1-{(4-fluorophenyi)-4 44,5,6,7,8-hexahvdro-
FH-pyrazolo|3.4-glisoguinolin-da-yi)thiazol-2-ylymethanone,

Example 120, (R)-(6-((3 4-difluorophenvisulfonyly- I -(d-fhuorophenyl)-4,4a,5,6,7,8-hexahvdro-
tH-pyrazolo|3,4-glisoquinolin-da-y ) 5-methylthiazol-2-yhmethanoune,

Example 12R. (R)}-(6-((4-chloro-3-flaorophenylisulfonyl - 1-(4-fhicrophenyt)-4,4a,5,6,7 8-
hexahydro- 1 H-pyrazolo]3 4-gliscquinolin-4a-v1}{S~-methvithiazol-2-vhimethanone,

Example 128, (R}-(1-(4-fluorophenyl)-6-((1 -methyl-1 H-pyrazol-3-yiisulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-vi}{5-methyithiazol-2-viimethanone,

Example 12T, (R}-{1-{4-fluorophenyl}-6-({1-methyl- 1 H-pyrazol-4-y}sulfonyl}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-vi}{5-methyithiazol-2-viimethanone,

Example 12U, (R3-(6-({1,3~-dimcthyl-1H-pyrazol-5-ylisulfonyli- 1 -(4-fluorophenyi}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-y1}{5-methylthiazol-2-yhmethanone,

Example 12V, (R)-(1 -(4-fluorophenyl}-6-({ 1 -methyl-1H-pyrazol-S-yhsulfonyl)-4,4a,5 6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-y1}{5-methylthiazol-2-yhmethanone,

Example 12W, (R)-{6-{(1-cthyl-1H-pyrazol-5-yhsulfonyl)- 1 -(4-fluorophenyl}-4.4a,5,6,7 8-
hexahydro-~-1H-pyrazolo[3,4-ghisoquinolin-da-yl ¥ thiazol-2-ylymethanone,

Example 12X (R)3-(6-((I-cthyl-1H-pyrazol-d-vhisulfonyl)- 1 -(4-flaorophenyl)-4,4a,5,6,7,8-~
hexahydro-~-1H-pyrazolo[3,4-ghisoquinolin-da-yl ¥ thiazol-2-ylymethanone,

Example 12V (R)-(1 -(4-fluorophenyl}-6-({1-propyl-1H-pyrazol-d-yhsulfonyD-4,48,5.6,7 8-

hexahydro~-1H-pyrazolo{3,4-glisoqunolin-da-yH{thiazol-2-ylmethanone,
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Example 13. (R}-{1-(4-fluorophenyly-6-tosyl-4,4a,5,6,7 &-hexahydro-1H-pyrazolo]3 4-
glisoquinolin-da-yij{ 1-methyi-1 H-imidazol-2-yl}methanone,

Example 13A. (R)-(1-{4-Tluoropheny}-6-(m-tolylsulfonyl}-4,4a,5,6,7 8-hexahydro- 1 H-
pyvrazolof3.4-glisoguinolin-da-vH{ 1 -methyl-1H-imidazol-2-yhmethanone |

Example 14, (R)-3-({(1-{4-fluorophenyli-4a-picolinoyl-4a, 5,7 8-tetrahydro-1H-pyrazolo{3.4-
glisoguinolin-6(4H)-yhsulfonyl)-N,N-dimethylbenzamide,

Example 15, (R)-(6-({ L-cthyl-1H-pyrazol-d-yhisulfonyl)- | -{(4-fluorophenyi}-4,4a,5,6,7,5-
hexahvdro-1H-pyrazolo[3.4-glisequinohin-4a-yhi{(4-(trifluoromethyDpyridin-2-
viimethanone,

Example ISA. (R)ypynidin-2-vi{1 -(pyridin-3-yH)-6-{(3-{trifluororethylphenylisulfonyl)-
4,4a,5,6,7,8-hexahvdro-1H-pyrazolo]3.4-glisoguinolhin-4a-yhmethanone,

Example 1SB. (R}H{6~{(3,4-dichlorophenylisulfonyl)- 1-phenyl-4,4a,5,6,7,8-hexahydro~-1 H-
pyrazolol3,4-glisoquinolin-da-vi{pyridin-2-ylymethanone,

Example 1SC. (R}{6~{(3,4-dichlorophenylsulfonyl)-1-(3 4-difluorophenyi}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.,4-glisoquinolin-da-y Y pyridin-2-vlymethanone,

Example 15D, (R)-{6-((3.5-difluoro-4-methoxyphenyhsulfonyl)- 1 -(4-fluorophenyi}-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-y{ pyridin-2-yvlymethanone,

Example 16. (R}-{6-({6-{dimethylamino}pyridin-3-ysulfonyl}-1-(4-fluorophenyl}-4,42,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yi){pyridin-2-ylmethanone,

Example 17. (R)}-5-{(1-{4-fluorophenyl-da-picolinoyl-4a,5,7 8-tctrahydro- 1 H-pyrazolo{3,4~
glisoguinolin-6{(4H}-yhsulfonyl)- {-methylpyridin-2(1 H)-one,

Example 18, (R)-(1-{4-fluorophenyl}-6-((1 -methyl-1H-pyrazol-4-yhsulfonyl)-4,4a,5,6,7 8-
hexahydro- 1 H-pyrazolo{3.4-glisoguinolin-da-yH{4-(trifluoromethyljpyridin-2-
yhymethanone,

Example 19, (R)-(6-{(3,4-dichiorophenyDsulfonyl)-1-{(4-fluorophenyly-4,4a.5,6,7 8-hexahydro-
H-pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-4~ymethanone,

or salts and isormers thereof,

[8065]  In some embodiments, the compound of formula I can be

(R)-(1-{4d-fluorophenyl}-6-((2-methyl-2H-1,2 3-triazol-4-yhisulfonyl-4,44,5,6,7 8-hexahydro-

H-pyrazolo[3,4-ghisoquinolin-4a-yh(thiazol-4~-ymethanone,

9%
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(Ry-(1-(4-fluorophenyl}-6-((1-methyi-1 H-1,2 3-triazol-5-yhsulfonyi}-4,4a,5,6,7 8-hexahvdro-
I H-pyrazolo|3,4-glisoquinolin-4a-yl(thiazol-4-vi)methanone, or
(R)-(1-(d-fluorophenyl)-6-((1-methyl-1H-1,2 3-triazol-4-yhsulfonyi)-4,44,5,6,7 8-hexahydro-

tH-pyrazolo[3,4-glisoquinolin-da-yl){thiazol-4-ylymethanone.

[

{8066} In some embodiments, the compound of formula I can be

{(R)-{1-{4-fluorophenyl}-6-((2-methyl-2H-1,2 3-triazol-4-yhisulfonyi}-4 4a,5,6,7 8-hexahydro-
FH-pyrazolo[3,4-glisoquinolin-da-yH{pyridin-2-ylimethanone,
{(R)-{1-{4-fluorophenyl}-6-((1 -methyl-1H-1,2 3-triazol-5-yhisulfonyi}-4 4a,5,6,7 8-hexahydro-
H-pyrazolo[3,4-glisoquinolin-da-yh(pyridin-2-vimethanone, or
10 (R)-(1-(4-fluorophenyD-6-({ I -methyl-1 H-1,2 3-triazol-d-ylsultonyl)-4,4a,5,6,7,8-hexahvdro-
H-pyrazolo[3,4-glisoquinolin-d4a-yh{pyridin-2-vlimethanone,

{8067} To some embodiments, the corapound of formula I can be

(R)-{1~-(4~tfluorophenyl}-6~-((2-propyi-2H-1 2 3-triazol-4-yisulfonyl}-4,42,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-ghisoquinolin-da-yH{4-(nifluoromethylpyridin-2-yhmethanone,
15 (Ry-(I~(4-floorophenyl-6-({1-propyl-1H-1,2, 3-triazol-5-ylisulfonyl-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-ghisoquinolin-da-yHi{(4-(rnifluoromethylpyridin-2-yhmethanone, or
{R)-(1~{4-fluorophenvi}-6-({(1-propyl-1H-1 2 3-triazol-4-yiisulfonyiy-4,43,5,6,7 8-hexahydro-TH-
pyrazolo3,4-glisoquinolin-4a-~-y{4-(trifluoromethylpyridin-2-yhimethanone.

{8068] In some embodiments, the compound of formula I can be

20 (Ry-(1-(4-fluorophenyD-6-({Z-methy-2H-1,2 3-triazol-4-yhsulfouyi)-4,4a,5,6,7,8-hexahvdro-
[ H-pyrazolo|3,4-glisoquinolin-4a-yl ¥thiazob-2-vlimethanone,
(Ry-(1-(4-fluorophenyh-6-({I-methyi- 1 H-1,2,3-triazol-5-yhsulfonyi)}-4 4a,5,6,7,8-hexahydro-
I H-pyrazolo|3,4-glisoquinolin-4a-ylj(thiazol-2-vi)methanone, or
(Ry-(1-(4-fluorophenyl}-6-((1-methyi-1 H-1,2 3-triazol-4-yhsulfonyi}-4,4a,5,6,7 8-hexahvdro-
25 I H-pyrazolo|3,4-glisoquinolin-4a-ylj(thiazol-2-yimethanone.

18069}  In some embodiments, the compound of formula 1 can be

{R)-{1-{4-fluorophenyl}-6-((2-propyi-2H-1,2 3-triazol-4-yiisulfonyiy-4,42,5,6,7 8-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4a-yli(thiazol-2Z-vl)methanone,
{R)-{1-{4-fluorophenyl}-6-((1-propyl-1H-1,2 3-triazol-5-ylisulfonyi}-4 42,5,6,7 8-hexahydro- 1 H-

30 pyrazolo[3,4-glisoquinolin-da-yl}{thiazol-2-vl)methanone, or
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(Ry-(1-(4-fluorophenyl}-6-({1-propyl-1H-1,2, 3-triazol-4-yhsulfonyi)-4,4a,5,6,7 8-hexahydro-1 H-

pyvrazolo{3.4-glisoquinolin-da-yi{thiazol-2-ylimethanone.

{8078}  In some embodiments, the compound of formula I can be

{R)-{1-{4-fluorophenyl}-6-({(4-{trifluoromethylphenylisulfonyl-4,42,5,6,7 &-hexahydro- T H-
pyrazolo[3,4-glisoquinolin-da-yh{pyridin-2-ylmethanone,
{(R)-{1-{4-fluoropheny}-6-((4-(trifluoromethylphenylisulfonyly-4 4a,5,6,7 &-hexahydro- T H-
pyrazolo[3,4-glisoquinolin-da-y){thiazol-2-vl)methanone,
{R)-(6-((3 4-diftuorophenyhsulfonyh-1-{4-fluorophenyli-4,4a,5,6,7 8-hexahydro- T H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,
{(R)-(6-((3,4-dichlorophenvhisulfonyl)-1 -(4-flaorophenyl)-4,4a,5,6,7 8~ hexahydro-1H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,
(R)-(1-{4-fluoropheny)-6-((1 -methyl- I H-pyrazol-4-yisulfonyi}-4,42,5,6,7 8-hexahydro-1H-
pvrazolo[3,4-ghisoquinolin-4a-y Y 4-(trifluoromethyDpyridin-2-yDmethanone,
(R)-(6-((3,4-dichlorophenyhsulfonyh)-1-(4-fluorophenyly-4,43,5,6,7 8- hexahydro- T H-
pyrazolo|3.4-glisoquinolin-da-yi)thiazol-2-ylimethanone,
(R)-(6-((3,4-dichlorophenyhsulfonyh)-1-(4-fluorophenyly-4,43,5,6,7 8- hexahydro- T H-
pvrazolo{3.4-ghisoquinolin-da-yH( 5-methylthiazol-2-ylpmethanone,
{(R)3-(6-((3-flucro-4-(trifluoromethylphenyhsulfonyl)- i -(4-fluorophenyi}-4,44,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-y{ pyridin-2-ylymethanone |,
(Ry-(1-(4-fluoropheny }-6-((1 -methyl-1 H-pyrazol-3-ylisulfonyi}-4,42,5,6,7 8-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(triflucromethyljpyridin-2-yhimethanone,
(Ry-(1-(4-fluoropheny }-6-((1 -methyl-1 H-pyrazol-5-ylisulfonyi}-4,42,5,6,7 8-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(trifluoromethyljpyridin-2-yhmethanone,
(R)-(6-({ | -cthyl- 1 H-pyrazol-3-yljsulfonyl}-1-(4-fluorophenyly-4.,4a,5,6,7 8-hexshydro-1 H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(rifluoromethyljpyridin-2-yhmethanone, or
(R)-(6-((3.4-dichlorophenyhsulfonyh-1-(4-fluorophenyly-4 4a,5,6,7 &-hexahydro- 1 H-

pyvrazolof3.4-¢glisoquinolin-da-vh{thiazol-4-ylimethanone.

|98
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{8071} The compounds of the present invention can also inchade compounds of formula I

OH (:2\ ’5)
SN R
/\N \Q(JHQ)““@_'(R‘::)‘I"4

R? (i
wherein R, RZ RS, ring § and subscript n are as described above.
18072}  When R of formula 11 is 4-F-phenyl, the compounds of formula 11 can have the

5 following structure:

RG-OH Q0 yoraL
«'S . N n /S ¢ . N
N/ E N \(CHZ)H_Q@““(RL:)']-Li N \'\CHz)n"@""(RZ,h_z;
\N //j
:“/'
N
F or

Alternatively, the compounds of formula 1 can have the following structure:

P or £

{66731 In some embodiments, the compound of formula I can be

10 Intermediate 3. (R)}-{1-{4-fluorophenyli-6-((4-(trifluoromethylphenyljsulfonyl})-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-y1}-(R/S)-methanol,
Intermediate 4. (R)-(1-{(4-fluorophenyl}-6-({4-(trifluoromethyphenylisulfonyl}-4,4a,5,6.7.8-
hexahydro- 1 H-pyrazolo{3.4-glisoquinolin-da-yH{pyridin-3-y1-{R/S)-methanol,
Intermediate 5. (R)-(1-{4-fluorophenyl}-6-({4-(trifluoromethyphenylisulfonyl}-4,4a,5,6.7,8-
5 hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{(1 -methyl-1 H-imidazol-2-y1}-(R/S)-

methanol,
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Intermediate 6. (R)-(1-{4-fluorophenyl}-6-({(4-(trifluoromethyiphenyljsulfonyi)-4.4a,5,6,7 &-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH(thiazol-2-y1-(R/S}-methanol,

Intermediate 7. (R)-(1-{(4-fluorophenyl}-6-({4-(trifluoromethyphenylisulfonyl}-4,4a,5,6.7,8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH{oxazol-4-yH-{R/S)-methanol,

Intermediate 8. (R)}-{1-{(4-fluorophenyl}-6-({4-(trifluoromethyliphenylisulfonyl}-4,4a.5,6,7.8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{(furan-2-yD-(R/S)-methanol,

Intermediate 9. (R)-(1-(4-fluorophenyvl}-6-{{4-(trifluoromethy Dphenylsulfonyl}-4,4a,5,6.7,8-
hexahvdro-1H-pyrazolo]3,4-glisoguinolin-4a-yij{(thiophen-2-y3-(R/S)-methanol,

Intermediate 15, (R)-(1-(4-fluoropheny-6-((4-(trifluoromethyphenylisulfonyl}-4,4a,5,6,7,8-
hexahvdro-1H-pyrazolo]3.4-glisoguinolin-da-yi{(S-methyl-1,3 4-oxadiazol-2-y)-(R/S)-
methanol,

Intermediate 16, (R}-{1-{4-fleorophenyli-6-({(4-(trifluoromethyiphenyhsulfonyi)-4,4a,5.6,7 K-
hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-yH{oxazol-2-y h-{R/S }-methanol,

Intermediate 17, (R}-{1-{4-fluorophenyli-6-(m-tolylsulfonyl)-4,4a,5,6,7 &-hexahydro- T H-
pyvrazolo{3.4-ghsoquinolin-da-yH{oxazol-2-yH-(R/S)-methanol,

Intermediate 18, (R}{6~{(3,5-difluorophenyl}sutfonyl}-1-{4-fluorophenyl)-4,4a,5,6,7 &~
hexahydro-1H-pyrazolo{3.4-glisoquinolin-4da-yH{4-methoxypyridin-2-y}-{R/S)-
methanol,

Intermediate 19, (R}-(4d-cthylpyridin-2-yvB{1-{4-fluorophenyl}-6-({3,4.5-
triffuorophenylisulfonyl)-4,42,5,6,7 &-hexahydro-  H-pyrazolo|3.4-glisoquinolin-da-vi)-
(R/S)-methanol,

Intermediate 20, (R)-{1-{4-fluorophenyh-6-((3.4,5-trifluorophenyiisulfonyl}-4.4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yh{4-methoxypyridin-2-y-(R/S)-
methanol, or

Intermediate 62, (R)-(1-(4-fluorophenyh-6-{m-tolvlsulfonyl)-4.4a,5,6,7 8-hexshydro-1 H-

pvrazolof3,4-glisoquinolin-4a-y i pyrimidin-2-y-{R/S)-methanol.

9%
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Compounds of Formula 11

(i)
}22222?;?(;9 R’ R" | RingJd ® n ]
3 pyridin-2-y] phenyl 4-CHs ¢ { 4-F-phenyl
4 pyridin-3-y] phenyl 4-CHy ¢ | 4-F-phenyl
5 EH”?E”“' i-Me | phenyl 4-CF, 0 | 4-F-phenyl
6 thiazol-2-vl phenyl 4-CF; O | 4-F-phenyl
7 oxazol-4-yi phenyl 4-CF, 0 | 4-F-pheayl
8 foran-2-vl phenyl 4-CHs ¢ { 4-F-phenyl
9 thiophen-2-yl phenyl 4-CHy ¢ | 4-F-phenyl
15 CB3A e | phenyt 4-CF; 0 | 4-F-pheny]
oxadiazol-Z-vl
16 oxazol-2-vl phenyl 4-CF, O | 4-F-phenyl
17 oxazol-2-yi phenyl 3-Me 0 | 4-F-phenyl
18 pyridin-2-yl | 4-OMe | pheoyl 3,5-diflooro ¢ | 4-F-phenyl
19 pyridin-2-yl 4-Et phenyl 3,4,5-rifluoro | O | 4-F-phenyl
20 pyadin-2-yl | 4-OMe | phenyd 3.4, 5-wrifhuore | O | 4-F-phenyl
62 pyrimidin-2-yl phenyl 3-Me 0 | 4-F-phenyl

{0674} The compounds of the present invention can also be the salts and isomers thereof. In
some embodiments, the compounds of the present invention include the salt forms thereof,
Examples of applicable salt forms include hydrochlorides, hydrobromides, sulfates,
methanesuffonates, nitrates, maleates, acetates, citrates, fumarates, tartrates {c.g. {+}-tartrates, {-}-
tartrates or mixtures thercof including racemic mixtures), succinates, benzoates and salts with
amino acids such as glutamic acid. These salts may be prepared by methods known to those
skilled in art. When compounds of the present invention contain relatively basic functionalities,
acid addition salts can be obtained by contacting the ncutral form of such compounds with a
sufficient amount of the desired acid, cither neat or in a suitable inert solvent. Examples of
acceptable acid addition salts include those derived from inorganic acids like hydrochlorie,

hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric, monohydrogenphosphaoric,
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dihvdrogenphosphoric, sulfuric, monohydrogensulfuric, hvdriodic, or phosphorous acids and the
fike, as well as the salts derived from organic acids like acetic, propionic, isobutyric, malcic,
malonic, benzoic, succinic, suberic, fumaric, lactic, mandchic, phthalic, benzenesulfonic, p-
tolvisuifonic, citric, tartaric, methanesulfonic, and the like. Also included are salts of amino
acids such as arginate and the like, and salts of organic acids like glucuronic or galactunoric
acids and the like {see, for example, Berge ef al., “Pharmaccutical Salts”, Journal of
Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the present invention
contain basic acidic functionalitics that allow the compounds to be converted into base addition
salts. Additional information on suitable pharmaceutically acceptable salts can be found in
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Faston, Pa., 1985,

which is incorporated herein by reference.

{0075] The neutral forms of the corapounds are preferably regenerated by contacting the salt
with a base or acid and isolating the parent compound o the conventional manner, The parent
form of the compound differs from the various salt forms in certain physical propertics, such as

solubility in polar solvents.

{8076] Certain compounds of the present invention can exist in unsolvated forms as well as
solvated forms, including hydrated forms. In general, the solvated forms are equivalent to
unselvated forms and are encompassed within the scope of the present invention. Certain
compounds of the present invention may exist in multiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemplated by the present invention and

are intended to be within the scope of the present invention,

{08771  Certain compounds of the present invention possess asymmetric carbon atoms {optical
centers) or double bonds; the enantiomers, racemates, diastercomers, tautomers, georetric
isomers, sterecisometric forms that may be defined, in terms of absohute stereochemistry, as (R)-
or {8}~ or, as (&3 or (L}~ for amino acids, and individual isomers are encompassed within the
scope of the present invention. The compounds of the present invention do not inchude those
which are known i art to be too unstable to synthesize and/or isolate. The present invention is
meant to include compounds in racemic and optically pure forms. Optically active (R)- and (8}-,
or {D)~ and (L)-isomers may be prepared using chiral synthons or chiral reagents, or resolved

using conventional technigues.
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18078}  Isomers include compounds having the same number and kind of atoms, and hence the
same molecular weight, but differing in respect to the structural arrangement or configuration of

the atoms.

{6679] It will be apparent to onc skilled in the art that certain compounds of this invention may
exist in tautomeric forms, all such tautomeric forms of the compounds being within the scope of
the invention. Tautomer refers to one of two or more structural isomers which exist in

equilibrium and which are readily converted from onc isomeric form to another.

{0080] Unless otherwise stated, structures depicied herein are also meant to inclhude all
stereochemical forms of the structure; i.¢., the R and S configurations for cach asymmetric
center. Thercfore, single stereochemical isomers as well as enantiomeric and diastercomeric

mixtures of the present compounds arc within the scope of the invention.

{0081} Unless otherwisc stated, the compounds of the present invention may also contain
unnatural proportions of atomic isotopes at one or more of the atoms that constitute such
compounds. For example, the compounds of the present invention may be radiclabeled with
radioactive isotopes, such as for cxample deuterium (“H), tritium CH), iodine-125 (1), carbon-
13 (°C), or carbon-14 (**C). All isotopic variations of the compounds of the present invention,

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

{0082} In addition to salt forms, the present invention provides compounds, which areina
prodrug form. Prodrugs of the compounds described herein are those compounds that readily
undergo chemical changes under physiological conditions to provide the compounds of the
present invention., Additionally, prodrugs can be converted to the compounds of the present
invention by chemical or biochemical methods inan ex vivo environment. For example,
prodrugs can be slowly converted to the compounds of the present invention when placed in a

transdermal patch reservoir with a suitable enzyme or chemucal reagent.

{00831 The compounds of the invention can be synthesized by a varicty of methods kuown to

one of skill in the art (see Comprehiensive Organic Transformations Richard C. Larock, 1989} or
by an appropriate combination of generally well known synthetic methods. Techuiques usceful in
synthesizing the compounds of the invention are hoth readily apparent and accessible to those of

skill in the relevant art. The discussion below s offered to Hustrate certain of the diverse
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methods available for use in assembling the compounds of the invention. However, the
discussion is not intended to define the scope of reactions or reaction sequences that are useful in
preparing the compounds of the present invention. One of skill in the art will appreciate that
other methods of making the compounds are useful in the present invention. Although some
compounds in Figure 1, Figurc 2, and Table | may indicate relative stereochemistry, the

compounds may ¢Xist as a racemic mixture or as cither cnantiomer.

[0084] Compounds of the present invention can be prepared as shown in Figore |, Starting
materials can be obtained from comumercial sources, by employing known synthetic methods,

-
{
i

and by employing methods described tn US. Patent No. 7,928,237, incorporated hercin by
reference. Esters T arc converted to ketones IV by reaction with an appropriate organometallic
reagent such as a Grignard rcagent, an organolithium rcagent, an organoboron reagent, an
organocerium reagent or an organozing reagent in a solvent such as ether or tetrahydrofaran, or a
stmilar aprotic solvent. Ketones of formula IV are also prepared by reaction of an aldehyde of
formula I with an appropriate organometallic reagent followed by oxidation of the resultant
alcohols of formula TH with a suitable oxidizing agent such as the Dess-Martin periodindane
reagent inan mert solvent such as dichlorornethane. The seri-butoxycarbonyl protecting group is
rerooved from IV by treatment with an acid, such as HCL HBr, tnifluoroacetic acid, p-
toluenesulfonie acid or methancsulfonic acid, preferably HC or trifhluoroacetic acid, optionally 1o
a solvent such as dioxane, cthanol or tetrahydrofuran, preferably dioxane, either under anhydrous
or aqueous conditions. Amines V are converted to the compounds of formula (1} by treatment
with an appropriate substituted sulfonyl halide, such as the sulfonyl c¢hloride VI, in an inert
solvent such as dichloromethane, toluene or tetrahydrofuran, preferably dichioromethane, in the
presence of a base such as N N-di-isopropylethvlamine or tricthylamine. It may be convenient to
carry out the sulfonylation reaction in situ, without isolation of the amine V. Compounds of
formula (1} can also be prepared from amines of formula V in a two-step sequence beginning
with reaction of amines V with a halo-substituted sulfonyl chloride, VI, to afford a halo-
substituted sulfonamide derivative exemplified by VIII (in which X represents a halogen). The
halogen substituent X can be converted in a substituent R? by any standard method known to
those skilled in the art. For example, if R represents an amino substituent NR’R’ (in which
NR'R” can be cither an acyclic or cyelic amine), this can be introduced by treating a compound

of formula VIII with an amine HNR'R’ in an inert solvent, such as tetrahydrofuran, toluene or
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N, N-dimethylformamide, in the presence of a palladium catalyst {c.g. BINAP/Pd {(dba};} and a
base {¢.g. sodium or potassium feri-butoxide), optionally under microwave conditions, to afford
compounds of formula (1). Aliernatively, if X represents a fluorine or chlorine and R? represents
an amine substituent NR’R”’, R? may be introduced by direct nucleophilic displacement of X,
This may be accomplished using any standard method known to those skilled in the art, such as
by reacting a compound of formula VI with an amine, optionally at clevated teraperature,
optionally under microwave conditions, optionally in an appropriate solvent such as acetonitrile

or N-methylpyrrolidine.

[0085]  Altcrnatively, compounds of formula (1) are prepared as shown Figure 2. The rert-
butoxycarbonyl protecting group is removed from | by treatment with an acid, such as HCIL, HBr,
trifluoroacetic acid, p-tohuencsulfonic acid or methancsulfonic acid, preferably HCl or
trifluoroacetic acid, optionally in a solvent such as dioxane, cthanol or tetrahydrofuran,
preferably dioxane, etther under anhydrous or aqueous conditions. Arnines IX are converted to
the sulfonamides of formula X as described for the conversion of amunes of formula V into
sulfonamides of formula (1), The ester group in compounds of formula X is converted to an
aldehyde of formula XI by using a reducing agent such as DIBAL-H, LiAlH, or RED-AL,
preferably DIBAL-H in an inert solvent such as dichloromethane, tetrahydrofuran, benzene or
toluene, preferably dichloromethane. It may be convenient to convert X into XTI using a two-step
process involving reduction of the gster to an alcohol and subsequent oxidation of the alcohol to
an aldehyde of formula XI. The oxidation can be carried out using any suitable procedure, such
as the Swern reaction, or an oxidizing reagent such as the Dess-Martin periodindane reagentina
suitable solvent, such as dichloromethane. Aldehydes of formula XTI are converted into alcohols
of formula XII using a suitable organometallic reagent, such as a Grignard reagent, an
organolithium reagent, an organoboron reagent, an organocerium reagent or an organozing
reagent. Alcohols of formula X1T are converted into ketones of formula (13 by oxidation. Suitable
oxidation conditions include the Sworn reaction and the use of the Dess-Martin periodinane
reagent. Alternatively, esters of formula X are converted directly to ketones of formula (1} using

an appropriate organometallic reagent.
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V. Pharmaceutical Compositions

{0086] In some embodiments, the present invention provides a pharmaceutical composition
including a pharmaccutically acceptable excipient and a compound of the present invention. In

some embodiments, the composition also includes an anti-inflammatory glucocorticosteroid.

Anti-Inflammatory Glucocorticosteroids

{00871 Anti-inflammatory glucocorticosteroids suitable for nuse with the present invention
include those ghicocorticosteroids that bind GR and include, but are not limited to,
alclometasone, alclometasone dipropioate, beclometasone, beclometasone dipropionate,
betamcthasone, betamcthasone butyrate proprionate, betamcethasone dipropicnate, betamethasone
valerate, budesonide, ciclesonide, clobetasol, clobetasol propionate, clocortolone, clocortolone
pivalate, cortexolone, cortisol, cortisporin, cortivazol, deflazacort, deprodone, deprodone
propicnate, desonide, dexamethasone, dexamethasone acetate, dexamethasone cipecilate,
dexamethasone palmitate, difluprednate, fludroxycortide, flunisolide, fluocinolone, fluocinolone
acctonide, fluocinonide, fluocortolone, fluorometholone, fluticasone, fluticasone propionate,
fluticasone furcate, halcinonide, halometasone, halopredone, halopredone acetate,
hydrocortisone, hydrocortisone 17-butyrate, hydrocortisone aceponate, hydrocortisone acetate,
hydrocortisone probutate, hydrocortisone sodiun succinate, loteprednol, loteprednol etabonate,
meprednisone, methylprednisolone, methylprednisolone aceponate, methylprednisolone
suleptanate, mometasone, mometasone fureate, naflocort, 19-nordeoxycorticosterone, 19-
norprogesterone, otobiotic, oxazacort, paramethasone, prednicarbate, preduisolone, prednisolone
farnesylate, prednisone, prednisone sodium phosphate, prednylidene, proctosedyl, imexolone,
tobradex, triameinolone, triameinolone hexacetonide, trimexolone, vlobetasol, vlobetasol
propionate, 11P-(4-dimethylaminoethoxypheny-1 To-propynyl-1 7f-hydroxy-4 Sestradien-3-one
{(RUGO), 173-hydroxy-1 7u¢- 1 9-(d-methyiphenyllandrosta-4,9(1 | }-dien-3-one (RU044), and the

salt and esters forms thereof

{0088] Additional anti-inflammatory glucocorticosteroids suitable for use with the present
invention include, but are not limited to, a naturally occurring or synthetic steroid glucocorticoid
which can be derived from cholesterol and is characterized by a hydrogenated

cyclopentanoperhydrophenanthrene ring system. Suitable ghacocorticosteroids also iclude, but
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are not limited to, 11-alpha, 1 7-alpha,2 i -trihvdroxypregn-4-cne-3,20-dione; 11-beta, 16-

alpha, 17,21 -tetrabydroxypregn-4-ene-3,20-dione; 11-beta, 16-alpha, 17,21 -tetrahvdroxypregn-1 ,4-
diene-3,20-dione; 11-beta,17-alpha,2 | -trihydroxy-6-alpha-methylpregn-4-cne-3,20-dione; 11-
dehydrocorticosterone; 11-deoxyeortisol; 1i-hydroxy-1,4-androstadienc-3,17-dione; 11-
ketotestosterone; 14-hydroxyandrost-d-ene-3,6,17-trione; 15,17-dihydroxyprogesterone; 16-
methylhydrocortisone; 17,21-dihydroxy-16-alpha-methylpregna-1,4,9(1 )-triene-3,20-dione; 17-
alpha-hydroxypregn-4-cne-3,20-dione; | 7-alpha-hydroxypregnenolone; 17-hydroxy-16-beta-
methyl-5-beta-pregn-2{1 1}-ene-3,20-dione; 1 7-hydroxy-4,6,8(14)-pregnatrienc-3,20-dione; 17-
hydroxypregna-4,2(11)-diene-3,20-dione; 18-hydroxycorticosterone; 18-hydroxycortisone; 18-
oxocortisol; 21-acetoxypregnenolone; 2 I-deoxyaldosterone; 21-deoxycortisone; 2-
deoxyecdysone; 2-methylcortisone; 3~-dehydroecdysone; 4-pregnene-17-alpha,20-beta, 21-triol-
3,1 1-dione; 6,17, 20~trihydroxypregn-4-cue-3-one; 6-alpha-hydroxycortisol; 6-
alphafluoroprednisolone; 6-alpha~-methylprednisolone; 6-alpha-roethylprednisolone-21-acetate;
6-alpha-methylpredmsolone 2 I-hemisuccinate sodiom salt, 6-betahydroxy cortisol, 6-alpha, 9-

~
I
/

alpha-difluoroprednisolone 21-acetate 17-butyrate, 6-hydroxycorticosterone; 6-
hydroxydexamethasone; 6-hydroxyprednisolone; 9-fluorocortisone; alclomethasone
dipropionate; algestone; alphaderm; amadinone; amcinonide; anagestone; androstenedione;
anecortave acetate; beclomethasone; beclomethasone dipropionate; betamethasone 17-valerate;
betamethasone sodium acetate; betamethasone sodium phosphate; betamethasone valerate,
bolasterone; budesonide; calusterone; chlormadinone; chloropreduisone; chloroprednisone
acetate; cholesterol; ciclesonide; ¢lobetasol; clobetasol propionate; clobetasone; clocortolone;
clocortolone pivalate; clogestone; cloprednol; corticosterone; cortisol; cortisol acetate; cortisol
butyrate; cortisol cypionate; cortisol octanoate; cortisol sodium phosphate; cortisol sodium
succinate; cortisol valerate; cortisone; cortisone acetate; cortivazol; cortodoxone; daturaolone:
deflazacort, 21-deoxycortisol, dehydroepiandrosterone; delmadinone; deoxycorticosterone;
deprodone; descinolone; desonide; desoximethasone; dexafen; dexamethasone; dexamethasone
21-acetate; dexamethasone acetate; dexamethasone sodium phosphate; dichlorisone; difforasone;
diflorasone diacetate; diflucortolone; diffuprednate; dihydroelatericin a; domoprednate;
doxibetasol; ecdysone; ecdysterone; emoxolone; endrysone; enoxolone; fluazacort; flucinolone;
flucloronide; fludrocortisonce; fludrocortisone acetate; flugestone; flumethasone; flumethasone

pivalate; flumoxonide; flunisolide; fluocinolone; fluocinolone acetonide; fluocinonide; fluocortin
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butyvl; 9-fluorocortisone; fluocortolone; fluorchydroxyandrostencdione; flusrometholone;
fluorometholone acetate; fluoxymesterone; fluperolone acetate; fluprednidenc; fluprednisolone;
flurandrenolide; fluticasone; fluticasone propionate; fonncholone; fonnestane; fonnocortal;
gestonorone; glyderinine; haleinonide; halobetasol propionate; halometasone; halopredone;
haloprogesterone; hydrocortamate; hydrocortiosone cypionate; hvdrocortisone; hydrocortisone;
21-butyrate; hydrocortisone aceponate; hydrocortisone acctate; hydrocortisone buteprate;
hydrocortisone butyrate; hydrocortisone cypionate; hydrocortisone hemisuccinate;
hydrocortisone probutate; hydrocortisone sodium phosphate; hydrocortisone sodinm succinate;
hydrocortisone valerate; hydroxyprogesterone; inokosterone; isoflupredone; isoflupredone
acetate; isoprednidene; loteprednol etabonate; meclorisone; mecortolon; medrogestone;
medroxyprogesterone; medrysone; megestrol; megestrol acetate; melengestrol; meprednisong;
methandrostenolone; methylprednisolone; methylprednisolone aceponate; methylpredunisolone
acetate; methylprednisolone hemisuccinate; methyiprednisolone sodium succinate;
methyltestosterone; metribolone; mometasone; mometasone furoate; mometasone furoate
monchydrate; nisone; nomegesirol; norgestomet; norvinisterone; oxymesterone; paramethasone;
paramethasone acetate; ponasterone; prednicarbate; prednisolamate; preduisolone; prednisolone
21-dicthviaminoacetate; prednisolone 21-hemisuccinate; prednisolone acetate; prednisolone
famesylate; prednisolone hemisuceinate; prednisolone-21 (beta-D-glucuronidey; preduisolone
metasulphobenzoate; prednisolone sodium phosphate; prednisclone steaglate; prednisolone
tebutate; prednisolone tetrahydrophthalate; prednisone; prednival; prednylidene; pregnenolone;
procinonide; tralonide; progesterone; promegestone; rhapontisterone; rimexolone; roxibolone;
rubrosterone; stizophylling tixocortol; fopterone; triamcinolone; triamcinolone acctonide;
triamcinolone acetonide 2 1-palmitate; triamcinolone benctonide; triamcinolone diacetate;

triameinolone hexacetonide; trimegestone: turkesterone: and wortmannin,
2 o b 3

{80891 Additional anti-inflammatory glacocorticosteroids suitable for use with the present
invention inchude, but are not limited to, alclometasone, beclometasone, betamethasone,
budesonide, ciclesonide, clobetasol, clocortolone, cortexolone, cortisol, cortisporin, cortivazol,
deflazacort, deprodone, desonide, dexamethasone, diffuprednate, fludroxycortide, flunisolide,
fluocinolone, fluocinonide, fluccortolone, fluorometholone, fluticasone, haleinonide,
halometasone, halopredone, hydrocortisone, loteprednol, meprednisone, methylprednisolone,

mometasone, naflocort, 19-nordeoxycorticosterone, 19-norprogesterone, otobiotic, oxazacort,

N
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paramethasone, prednicarbate, prednisolone, prednisone, prednylidene, proctosedyl, rimexolone,
tobradex, triamcinolone, trimexolone, ulobetasol, 11B-(4-dimethylaminocthoxyphenyi}-179-
propynyl-17 B ~hvdroxy-4,9¢stradien-3-onc {RUG09), and 1 73-hydroxy-170-19-(4-
methylphenylandrosta-4,9(1 1 }-dien-3-one (RUQG44).

{0090} The anti-inflammatory glucocorticosteroids of the present invention also inchude the
salts, hydrates, solvates and prodrug forms. The anti-inflammatory glucocorticosteroids of the

present invention also include the isomers and metabolites of those described above.

[6091] Salis include, but are not limited, to sulfate, citrate, acetate, oxalate, chloride, bromide,
iodide, nitrate, bisuifate, phosphate, acid phosphate, phosphonic acid, isonicotinate, lactatc,
salicylate, citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,
gentisinate, fumarate, ghuconate, glucaronate, saccharate, formate, benzoate, glutamate,
methancsulfonate, cthancsulfonate, benzenesulfonate, p-tolucnesulfonate, and pamoate { i.c.,

1, '-methylcne-bis-{2-hydroxy-3-naphthoatc)) salts. Other salts include, but are not himited to,
salts with inorganic bases including alkali metal salts such as sodium salts, and potassium salts;
alkaline carth metal salts such as calcium salts, and magoesium salts; aluminum salts; and
ammonium salts. Other salts with organic bases include salts with diethylamine, dicthanolarine,

meglumine, and N, N'-dibenzylethylenediamine.

{0092} The neuiral forms of the anti-inflammatory glucocorticosteroids can be regenerated by
contacting the salt with a base or acid and solating the parent anti-inflammatory
glucocorhicosteroid in the conventional manner. The pareot forro of the anti-inflaromatory
glucocorticosteroid differs from the various salt forms in certain physical propertics, such as
solubility in polar solvents, but otherwise the salts are equivalent to the pareot form of the

compound for the purposes of the present invention.

{00931 Certain anti-inflammatory glucocorticosteroids of the present invention can exist in
unsolvated forms as well as solvated forms, including hydrated forms. In general, the solvated
forros are equivalent to unsolvated forms and arc encompassed within the scope of the present
invention. Certain anti-inflammatory ghicocorticosteroids of the present invention may exist in
multiple erystaliine or amorphous forms. In general, all physical forms are equivalent for the
uses contemplated by the present invention and are intended to be within the scope of the present

mvention.
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18094} Certain anti-inflammatory ghucocorticosteroids of the present invention possess
asymmetric carbon atoms {optical centers) or doubie bonds; the enantiomers, racemates,
diastercomers, tautomers, goometric isomers, stereoisomeric forms that may be defined, in terms
of absolute stercochemistry, as (Ry-or (8} or, as (D)- or {L)- for aming acids, and individual
isomers are encompassed within the scope of the present invention. The anti-inflammatory
glucocorticosteroids of the present invention do not include those which are known in art to be
too unstable to synthesize and/or isolate. The present invention is meant to include anti-
inflarnmatory glucocorticosteroids in racomic and optically pure forms. Optically active (R)-
and ($)-, or (D)- and {L}-isomers may be preparcd using chiral synthons or chiral reagents, or

resolved using conventional techniques.

{0095] The present invention also provides anti-inflammatory glucocorticosteraids which are
in a prodrug form. Prodrugs of the anti-inflammatory ghicocorticosteroids described herein are
those anti-inflaromatory glucocorticosteroids that readily undergo chemical changes under
physiological conditions to provide the coropounds of the present invention. Additionally,
prodrugs can be converted o the anti-inflammatory ghicocorticosteroids of the present invention
by chemical or biochemical methods 1n an ex vive environment. For example, prodrugs can be
stowly converted to the anti-inflaromatory glucocorticosteroids of the present invention when

placed in a transdermal patch reservoir with a suttable enzyme or cheroical reagent.

Y. Formulation

{8096]  The compositions of the present invention can be prepared in a wide varicty of oral,
parenteral and topical dosage forms. Oral proparations include tablets, pills, powder, dragees,
capsules, liquids, lozenges, cachets, gels, syrups, shurrics, suspensions, etc., suitable for ingestion
by the paticnt. The compositions of the present invention can also be administered by injection,
that 18, intravenously, miramuscularly, intracutancously, subcatancously, intraduodenally, or
intraperitonecally, Also, the compositions deseribed herein can be administered by inhalation, for
example, infranasally. Additionally, the compositions of the present invention can be
administered transdermally, The compositions of this invention can also be administered by
intraocular, intravaginal, and intrarectal routes 1ncluding suppositories, insufflation, powders and

acrosol formulations (for examples of steroid inhalants, see Rohatagi, J. Clin. Pharmacol.

N
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35:1187-1193, 1995; Tiwa, dnn. Allergy Asthma Immunol 75:107-111, 1995}, Accordingly, the
present invention also provides pharmaceutical compositions including a pharmaceutically

acceptable carrier or excipient and a compound of the present invention.

{8697] For preparing pharmaceutical compositions from the compounds of the present
invention, pharmaceutically acceptable carriers can be cither solid or liguid. Solid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and dispersible
granules. A solid carrier can he one or more substances, which may also act as dilaents,
flavoring agents, binders, preservatives, tablet disintegrating agents, or an cncapsulating
material. Details on techniques for formulation and administration are well described in the
scientific and patent Hterature, see, ¢.g., the latest edition of Remington's Pharmaceutical

-~

Sciences, Maack Publishing Co, Easton PA ("Remington's™),

{0098] In powders, the carricr is a fincly divided solid, which is in a mixture with the finely

divided active componcent. In tablets, the active component is mixced with the carrier having the

necessary binding properties in suitable proportions and compacted in the shape and size desired.
7

The powders and tablets preferably contain from 5% or 10% to 70% of the compounds of the

present invention.

{8099} Suitable solid excipients include, but are not limited to, magnesium carbonate;
magnesium stearate; tale; pecting dextrin; starch; tragacanth; a low melting wax; cocoa butter;
carbohydrates; sugars including, but not limited to, lactose, sucrose, mannifol, or sorbitol, starch
from corn, wheat, rice, potato, or other plants; celiulose such as methyl cellulose,
hydroxypropylmethyvl-cellulose, or sodium carboxymethyleellulose; and gums inclading arabic
and fragacanth; as well as proteins including, but not limited to, gelatin and collagen. W desived,
disintegrating or solubilizing agents may be added, such as the cross-linked polyvinyl

pyrrolidone, agar, alginic acid, or a salt thereof, such as sodinm alginate.

{0100} Dragee cores are provided with suitable coatings such as concentrated sugar solutions,
which may also contain gurn arabic, tale, polyvinylpyrrolidone, carbopol gel, polvethylene
glycol, and/or titanium dioxide, lacquer solutions, and suttable organic solvents or solvent
mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for product
identification or to characterize the quantity of active compound (i.c., dosage). Pharmacentical

preparations of the invention can also be used orally using, for example, push-fit capsules made
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of gelatin, as well as soft, scaled capsuies made of gelatin and a coating such as glycero! or
sorbitol. Push-fit capsules can contain the compounds of the present invention mixed with a
filler or binders such as lactose or starches, lubricants such as talc or magnesium stearate, and,
opticnally, stabilizers. In soft capsules, the compounds of the present invention may be
dissolved or suspended in suitable Higuids, such as fatty oils, hiquid paraffin, or liquid

polyethylene glycol with or without stabilizers.

{0101} For preparing suppositorics, a low melting wax, such as a mixture of fatty acid
glycerides or cocoa butier, is first melted and the compounds of the present invention are
dispersed homogenecusly therein, as by stirring. The molten homogeneous mixture is then

poured into convenient sized molds, allowed to cool, and thereby to solidity.

{0102} Liquid form preparations include solutions, suspensions, and enulsions, for example,
water or water/propylene glycol solutions. For parenteral injoction, liquid preparations can be

formulated in solution in aqueous polyethylene glyeol solution.

{0103] Aqucous solutions suitable for oral usc can be prepared by dissolving the compounds of
the present invention in water and adding suitable colorants, flavors, stabilizers, and thickening
agents as desired. Aqucous suspensions suitable for oral use can be made by dispersing the
fincly divided active component in water with viscous material, such as nataral or synthetic
gums, resins, methyleellulose, sodium carboxymethyleellnlose, hvdroxypropyimethyleeliulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia, and dispersing or
wetting agents such as a naturally occurring phosphatide {(e.g., lecithing, a condensation product
of an alkylene oxide with a fatty acid {e.g., polyoxyethylene sicarate), a condensation product of
cthylene oxide with a long chain aliphatic alcohol {e.g., heptadecacthylene oxycetanol), a
condensation product of cthylene oxide with a partial ester derived from a fatty acid and a hexitol
{¢.g., polvoxyethylene sorbitol mono-oleate}, or a condensation product of cthylene oxide with a
partial ester derived from fatty acid and a hexitol anhydride {e.g., polyoxyethylene sorbitan
mono-oleate}. The aqueous suspension can also contain one or more preservatives such as ethyl
or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents and
one or more sweetening agents, such as sucrose, aspartame or saccharin, Formulations can be

adjusted for osmolarity.
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10104} Also included are solid form preparations, which are intended to be converted, shortly
before use, to liquid form preparations for oral administration. Such liguid forms include
solutions, suspensions, and cmulsions. These preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,

thickeners, solubilizing agents, and the like.

{0105] Oil suspensions can be formulated by suspending the compounds of the present
invention in a vegetable oil, such as arachis oil, olive otl, sesame oil or coconut oil, orin a
mineral oil such as liquid paraffin; or a mixture of these, The oil suspensions can contain a
thickening agent, such as beeswax, hard paraffin or cetyl alcohol. Swectening agents can be
added to provide a palatable oral preparation, such as glycerol, sorbitol or sucrose. These
formulations can be preserved by the addition of an antioxidant such as ascorbic acid. As an
example of an injectable oil vehicle, see Minto, J. Pharmacol. Exp. Ther, 281:93-102, 1997, The
pharmaceutical forroulations of the invention can also be in the form of oil-in~water eroulsions.
The oily phase can be a vegetable oil or a mineral oil, described above, or a mixture of these.
Suttable emulsifying agents include natarally-occurring goms, such as gum acacia and guro
tragacanth, naturally ocourring phosphatides, such as soybean lecithin, esters or partial esters
derived from fatty acids and hexitol anhydrides, such as sorbitan mono-oleate, and condensation
products of these partial esters with ethylene oxide, such as polyoxyethylene sorbitan mono-
oleate. The emulsion can also contain sweetening agents and flavoring agents, as in the
formulation of syrups and elixirs. Such formulations can also contain a demuleent, a

preservative, or a coloring agent.

{#106]  The compositions of the present invention can also be delivered as microspheres for
stow release in the body. For example, microspheres can be formulated for administration via
intradermal injection of drug-containing microspheres, which slowly release subcutancously (see
Rao, J. Biomater Sci. Polym. Fd. 7:623-645, 1995; as biodegradable and injectable gel
formulations {see, ¢.g., Gao Pharm. Res. 12:857-863, 1995}); or, as microspheres for oral
admunistration (see, e.g., Evies, J. Pharm. Pharmacol. 49:669-674, 1997). Both transdermal and

intradermal routes afford constant delivery for weeks or months,

{0107]  In another embodiment, the compositions of the present invention can be formulated for

parenteral administration, such as intravenous (1V) administration or administration into a body

941
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cavity or lumen of an organ. The formulations for administration will commonly comprise a
solution of the compositions of the present invention dissolved in a pharmaceutically acceptable
carrier. Among the acceptable vehicles and solvents that can be employed arc water and Ringer's
solution, an isotonic sodium chloride. In addition, sterile fixed oils can conventionally be
eraployed as a solvent or suspending medinm. For this purpose any biand fixed oil can be
cmployed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid
can likewisc he used in the preparation of injectables. These solutions are sterile and generally
free of undesirable matter. These formulations may be sterilized by conventional, well known
sterilization techniques. The formulations may contain pharmaceutically acceptable auxiliary
substances as required to approximate physiological conditions such as pH adjusting and
buffering agents, toxicity adjusting agents, ¢.g., sodium acetate, sodium chloride, potassium
chloride, calciom chloride, sodium lactate and the lke. The concentration of the coropositions of
the present invention in these formulations can vary widely, and will be selected primarily based
on fluid volomes, viscosities, body weight, and the like, in accordance with the particular mode
of administration selected and the patient’s needs. For IV administration, the formulation can be
a sterile injectable preparation, such as a sterile injectable aqueous or olecaginous suspension.
This suspension ¢an be formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents. The stertle injectable preparation can also be a sterile
injectable solution or suspension in a nontoxic parenteraliy-acceptable diluent or solvent, such as

a solution of 1,3-butanediol.

{0108] In another embodiment, the formulations of the compositions of the present invention
can be delivered by the use of liposomes which fuse with the cellular membrane or are
endocytosed, 1.e., by employing ligands attached to the liposome, or attached divectly to the
oligonucleotide, that bind to surface membrane protein receptors of the cell resulting in
endocytosis. By using liposomes, particularly where the liposome surface carries ligands
specific for target cells, or are otherwise preferentially directed to a specific organ, one can focus
the delivery of the compositions of the present invention into the target cells in vivo. (See, e.g.,
Al-Muhammed, J. Microencapsul. 13:293-306, 1996; Chonn, Curr. Opin. Biotechnol. 6:698-
708, 1995; Ostro, Am. J. Hosp. Pharm. 46:1576-1587, 19891

(941
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{0109} Lipid-based drug delivery systems include lipid solutions, lipid emulsions, lipid
dispersions, seif-emulsifying drug delivery systems (SEDDS} and sclf-microemulsifying drug
delivery systems (SMEDDS). In particular, SEDDS and SMEDDS are isotropic mixtures of
iipids, surfactants and co-surfactants that can disperse spontancously in agucous media and form
fine emulsions (SEDDS) or microemulsions (SMEDDS). Lipids usctul in the formulations of
the present invention include any natural or synthetic lipids including, but not limited to, scsame
sced otl, olive oil, castor oil, peanut oil, fatty acid esters, glycerol esters, Labrafil®, Labrasol®,

Cremophor®, Solutol®, Tween®, Capryol®, Capmul®, Captex®, and Peceol®,
5 b b ~

Vi Administration

{0118f The compounds and compositions of the present invention can be delivered by any
suitable means, inchuding oral, parenteral and topical methods. Transdermal administration
methods, by a topical route, can be formulated as applicator sticks, solutions, suspensions,

emulsions, gels, creams, ointments, pastes, jelics, paints, powders, and acrosols.

{0111} The pharmaceutical preparation is preferably in unit dosage form. In such form the
preparation is subdivided into unit doses containing appropriate quantitics of the compounds and
compaositions of the present invention. The unit dosage form can be a packaged preparation, the
package containing discrete quantitics of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or

lozenge itself, or it can be the appropriate number of any of these in packaged form.

{0112}  The compounds and compositions of the present invention can be co-administered with
other agents. Co-administration includes administering the compound or composition of the
present invention within 0.5, 1,2, 4, 6, 8, 10, 12, 16, 20, or 24 hours of the other agent. Co-
administration also includes administering simultancously, approximately simultancously (c.g.,
within about 1, 5, 10, 15, 20, or 30 mimutes of cach other), or sequentially in any order.
Morcover, the compounds and compositions of the present invention can cach be administered
once a day, or two, three, or more times per day so as to provide the preferred dosage level per

day.

941
B



i

[

[

0

[

e

WO 2013/177559 PCT/US2013/042732

18113} In some embodiments, co-administration can be accomplished by co-formulation, i.c.,
preparing a single pharmaccutical composition including the compounds and compositions of the
present invention and any other agent., Aliernatively, the various components can be formulated

separately.

{0114} The compounds and compositions of the present invention, and any other agents, can be
present in any suitable amount, and can depend on various factors including, but not limited to,
weight and age of the subject, state of the discase, cte. Suitable dosage ranges include from
about 0.1 mg to about 10,000 mg, or about 1 mg to about 1000 mg, or about 10 mg to about 750
mg, or about 25 mg to about 300 mg, or about 50 mg to about 250 mg. Suitable dosages also
include about 1 mg, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800,
9G0 or 1000 mg.

{8115} The composition can also contain other compatible therapeutic agents. The compounds
described herein can be used in combination with one another, with other active agents known to
be useful in modulating a glucocorticoid receptor, or with adjunctive agents that may not be

effective alone, but may contribute to the efficacy of the active agent.

Vil. Methods of Modulating a Glucocorticoid Recepior and Treating s Disorder

{0116] In some embodiments, the present invention provides a method of modulating a
glucocorticoid receptor, the method including contacting a glucocorticoid recoptor with a

compound of the present invention, thereby modulating the glucocorticoid receptor.

{0117  In some embodiments, the present invention provides a method of treating a disorder
through modulating a glucocorticoid receptor, the method including administering to a subject in
nced of such treatment, a therapeutically effective amount of a compound of the present

invention, thereby treating the disorder.

{0118] In some other embodiments, the present invention provides a method of treating a
disorder through antagonizing a glucocorticoid receptor, the method including administering to a
subject in need of such treatment, an effective amount of the compound of the present invention,

thereby treating the disorder.

(¥ 4]
(W8]



[

10

5

20

WO 2013/177559 PCT/US2013/042732

18119} In another embodiment, the present invention provides methods of modulating
glucocorticoid receptor activity using the techniques described herein, In an exemplary
embodiment, the method includes contacting a GR with an cffective amount of a compound of
the present invention, such as the compound of the present invention, and detecting a change in

GR activity.

{0120} In an cxemplary embodiment, the GR modulator is an antagonist of GR activity {also
referred to herein as “a glucocorticoid receptor amtagonist™). A ghicocorticoid recoptor
antagonist, as used herein, refers to any composition or compound which partially or completely
inhibits {antagonizes) the binding of a glucocorticoid receptor (GR) agonist (e.g. cortisol and
synthetic or natural cortisol analog) to a GR thereby inhibiting any biological response

associated with the binding of a GR to the agonist.

{0121} In arclated embodiment, the GR modulator is a specific glucocorticoid receptor
antagonist. As uscd herein, a specific glucocorticoid recoptor antagonist refers to a composition
or compound which inhibits any biological response assoctated with the binding of'a GR to an
agonist by preferentially binding to the GR rather than another nuclear receptor (NR). In some
embodiments, the specific glucocorticoid receptor antagonist binds preferentially to GR rather
than the muneralocorticoid receptor (MR) or progesterone receptor {PR). In an exemplary
embaodiment, the specific glacocorticoid receptor antagonist binds preferentially to GR rather
than the mineralocorticoid receptor (MR, Tn another exemplary embodiment, the specific
glucocorticoid receptor antagonist binds preferentially to GR rather than the progesterone

receptor (PR}

[0122]  To arclated embodiment, the specific ghucocorticoid receptor antagonist binds to the
GR with an association constant {(Kg) that 1s at least 10-fold less than the K4 for other nuclear
receptor. In another embodiment, the specific glncocorticoid receptor antagonist binds to the GR
with an association constant {Ky) that is at least 100-fold less than the Ky for the other nuclear
receptor. In another embodiment, the specific glncocorticoid receptor antagonist binds to the GR
with an association constant {Ky) that is at least 1000-fold less than the Ky for the other nuclear

receptor.

{81231 Examples of disorders or conditions suitable for use with present invention inchude, but

are not limited to, obesity, diabetes, cardiovascular discase, hypertension, Syndrome X,

(941
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depression, anxicty, giaucoma, human immunodeficiency virus (HIV} or acquired
immunodeficiency syndrome (AIDS), neurodegenceration, Alzheimer's discase, Parkinson's
disease, cognition enhancement, Cushing's Syndrome, Addison's Discase, osteoporosis, frailty,
muscle frailty, inflammatory diseases, osteoarthritis, rheumatoid arthritis, asthma and rhinitis,
adrenal function-related atlments, viral infection, immunodeficicncy, immunomodulation,
autoimmunc discasces, allergies, wound healing, compulsive behavior, multi-drug resistance,
addiction, psychosis, anorexia, cachexia, post-traumatic stress syndrome, post-surgical bone
fracture, medical catabolism, major psychotic depression, mild cognitive impairment, psychosis,
dementia, hyperglycemia, stress disorders, antipsychotic induced weight gain, delirium,
coguitive impairment in depressed patients, cognitive deterioration in individoals with Down's
syndrome, psychosis associated with interferon-alpha therapy, chronic pan, pain associated with
gastroesophageal reflux disease, postpartam psychosis, postparium depression, neurological
disorders in premature infants, and mugraine headaches. In some embodiments, the disorder or
condition can be major psychotic depression, stress disorders or antipsychotic induced weight

gain. In other embodiments, the disorder or condition can be Cuashing’s Syndrome.

A, Binding Assays

[0124] GR modulators of this invention can be tested for binding activity in a varicty of assays.
For example, by screening for the ability to compete with a GR ligand, such as dexamethasone,
for binding to the ghucocorticoid receptor. Those of skill in the art will recognize that there are a
number of ways to perform such competitive binding assays. In some embodiments, GR is pre-
incubated with a labeled GR ligand and then contacted with a test corapound. This type of
competitive binding assay may also be referred to herein as a binding displacement assay.
Alteration {e.g., a decrease) of the quantity of ligand bound to GR indicates that the molecule is a
potential GR modulator. Alternatively, the binding of a test compound to GR can be measured

directly with a Iabeled test compound. This latter type of assay is called a direct binding assay.

{#128] Both direct binding assays and competitive binding assays can be used in a variety of
different formats. The formats may be similar to those used 1y immunoeassays and receptor
binding assays. For a description of different formats for binding assays, including competitive
binding assays and direct binding assays, sce Basic and Clinical Immunclogy 7th Edition (D,

Stites and A. Terr ed.) 1991, Enzyme Immunocassay, BT, Maggio, ed., CRC Press, Boca Raton,

¥4
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Florida (1980}; and “Practice and Theory of Enzyme Immunoassays,” P. Tijssen, Laboraiory
Technigques in Biochemisiry and Molecular Biology, Elsevier Science Publishers B.V.

Amsterdam (1985), cach of which is incorporated herein by reference.

{0126] In solid phasc competitive binding assays, for example, the sample compound can
compete with a labeled analyte for specific binding sites on a binding agent bound to a solid
surface. In this type of format, the labeled analyte can be a GR ligand and the hinding agent can
be GR bound to a solid phase. Alternatively, the labeled analyte can be labeled GR and the
binding agent can be a solid phase GR ligand. The concentration of labeled analyte bound to the
capture agent is inversely proportional to the ability of a test compound to compete in the

binding assay.

{01271  Alternatively, the competitive binding assay may be conducted in hiquid phase, and any
of a variety of techniques known in the art may be used to separate the bound labeled protein
from the unbound labeled protein. For example, several procedures have been developed for
distinguishing between bound ligand and excess bound ligand or between bound test compound
and the excess unbound test compound. These include identification of the bound complex by
sedimentation in sucrose gradicnts, gel electrophoresis, or gel isoclectric focusing; precipitation
of the receptor-ligand complex with protamine sulfate or adsorption on hydroxylapatite; and the
removal of unbound compounds or ligands by adsorption on dextran-~coated charcoal (DCC) or
binding to immobilized antibody. Following separation, the amount of bound ligand or test

compound is determined.

[0128] Alicroatively, a homogenous binding assay may be performed in which a separation
step 1s not needed. For example, a label on the GR may be altered by the binding of the GR to its
Higand or test compound. This alieration in the labeled GR results in a decrease or inerease in the
signal emitted by label, so that measurement of the label at the end of the binding assay allows
for detection or quantitation of the GR in the bound state. A wide variety of labels may be used.
The component may be labeled by any one of several methods. Useful radicactive labels include
those incorporating H, 171, 7%8, MC, or P, Useful non-radioactive labels include those
incorporating fluorophores, chemiluminescent agents, phosphorescent agents,
clectrochemiluminescent agents, and the like. Fluoorescent agents are cspecially usetul in

analytical techniques that are used to detect shifts in protein structure such as floorescence
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anisotropy and/or fluorescence polarization. The choice of label depends on sensitivity required,
case of conjugation with the compound, stability requirements, and available instrumentation.
For a review of various labcling or signal producing systems which may be used, sec U.S. Patent
No. 4,391,904, which is incorporated herein by reference in its entirety for all purposes. The
iabel may be coupled directly or indirectly to the desired component of the assay according to

methods well known in the art,

[0129] High-throughput screening methods may be used to assay a large number of potential
modulator compounds. Such “compound libraries” are then screened in onc or more gssays, as
described herein, to identify those library members (particular chemical specics or subclasses)
that display a desired characteristic activity. Preparation and screening of chemical librarics is
well known to those of skill in the art. Devices for the preparation of chemical libraries are
commercially available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY,
Symphony, Rainin, Woburn, MA, 433A Applied Biosystems, Foster City, CA, 9050 Plas,
Millipore, Bedford, MA).

B. Cell-Based Assays

{0130} Ccll-bascd assays involve whole cells or cell fractions containing GR to assay for
binding or modulation of activity of GR by a compound of the present invention., Exemplary cell
types that can be used according to the methods of the invention include, ¢.g., any mammalian
cells including leukocoytes such as neutrophils, monocytes, macrophages, cosinophils, basophuls,
mast cells, and lyrophocvtes, such as T cells and B cells, leukemias, Burkitt's lymphomas, tamor
cells (including mouse mamunary tumor virus cells), endothelial cells, fibroblasts, cardiac cells,
muscle cells, breast tumor cells, ovarian cancer carcinomas, cervical carcinomas, ghioblastomas,
fiver cells, kidney cells, and neuronal cells, as well as fungal cells, including yeast. Celis canbe
primary cells or tumor cells or other types of immortal cell lines. Of course, GR can be

expressed in cells that do not express an endogenous version of GR.

[0131] Tn some cases, fragments of GR, as well as protein fusions, can be used for screcning.
When molecules that compete for binding with GR higands are desired, the GR fragments used
are fragments capable of binding the ligands {e.g., dexamethasone). Alternatively, any fragment

of GR can be used as a target to identify molecules that bind GR. GR fragments can include any

(941
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fragment of, c.g., at least 20, 30, 40, 50 amino acids up to a protein containing all but onc amino

acid of GR.

{0132} In some embodiments, signaling triggered by GR activation is used to identify GR

modulators. Signaling activity of GR can be determined in many ways. For example,

[

downstream molecular events can be monitored to determine signaling activity. Downstream

cvents include those activities or manifestations that occur as a result of stimulation of a GR

receptor. Exemplary downstream events useful in the functional evaluation of transcriptional
activation and antagonism in unaltered cells include upregulation of a number of ghucocorticoid
response clement (GRE)-dependent genes (PEPCK, tyrosine amino transferase, aromatase). In

10 addition, specific cell types susceptible to GR activation may be used, such as osteocalein
expression in osteoblasts which s downregulated by glucocorticoids; primary hepatocytes which
exhibit glucocorticoid mediated upregulation of PEPCK and ghicose-6-phospahte (G-6-Pase)).
GRE-mediated gene expression has also been demonstrated in transfected cell lines using well-
known GRE-regulated sequences {e.g. the mouse mammary tumor virus promoter (MMTV)

15 transfected upstream of a reporter gene construct). Examples of useful reporter gene constructs
include huciferase (huc), alkaline phosphatase (ALP) and chloramphenicol acetyl transferase
{CAT). The functional evaluation of transcriptional repression can be carried out in cel hines
sach as monocytes or human skin fibroblasts. Useful functional assays include those that
measure IL-1beta stimulated IL-6 expression; the downregulation of collagenase,

20 cyclooxygenase-2 and various chemokines (MCP-1, RANTES); LPS stimulated cytokine

release, e.g., TNFa; or expression of genes regulated by NFKB or AP-1 transcription factors in

transtected cell-lines,

{81331 Typically, compounds that are tested in whole-ceH assays are also tested in a

cytotoxicity assay. Cytotoxicity assays are used to determine the extent to which a perceived
25  modulating effect is due to non-GR binding cellular effects. In an exemplary embodiment, the

cytotoxicity assay inclades contacting a constitutively active cell with the test compound. Any

decrease in celhular activity indicates a cytotoxic effect.

(W41
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. Specificity

{01341 The compounds of the present invention may be subject to a specificity assay (also
referred to herein as a selectivity assay). Typically, specificity assays include testing a
compound that binds GR i vitro or in a cell-based assay for the degree of binding to non-GR
proteins. Sclectivity assays may be performed in vitro or in ccll based systems, as described
above. Binding may be tested against any appropriate non-GR protein, including antibodies,
receptors, enzymes, and the like. in an exemplary embodimoent, the non-GR binding protein is a
cell-surface receptor or nuclear receptor. In another exemplary embodiment, the non-GR protein
is a steroid receptor, such as estrogen receptor, progesterone receptor, androgen receptor, or

mineralocorticoid receptor.

{0135} The torms and expressions which have been employed herein are used as terms of
description and not of limitation, and there is no intention in the use of such terms and
expressions of excluding equivalents of the features shown and described, or portions thereof, it
being recognized that various modifications arc possible within the scope of the invention
claimed. Moreover, any one or more features of any cmbodiment of the invention may be
combined with any onc or more other features of any other embodiment of the invention, without
departing from the scope of the invention. For example, the features of the GR modulator
compounds are equally applicable to the methods of treating discase states and/or the
pharmaceutical compositions described herein. Al publications, patents, and patent applications
cited herein are hereby incorporated by reference i their entivety for all purposes.

Vi, Methods of Treating and Reducing Steroid Side Effects

{0136] The compounds and compositions of the present invention are usctul in a varicty of

glucocorticosteroid treatment.

{01371 In some cmbodiments, the present invention provides a method of inhibiting
glucocorticoid receptor {GR) induced transactivation without substantially inhibiting GR-
induced transrepression, wherein the method includes contacting a GR with a composition

including an anti-inflammatory glucocorticosteroid able to induce both GR transactivation and
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GR transrepression, and a GR modulator of the present invention, in an amount sufficient to
inhibit GR induced transactivation without substantially inhibiting GR-induced transrepression,
thereby inhibiting GR induced transactivation without substantially inhibiting GR-induced
transrepression. In some embodiments, the method of inhibiting glucocorticoid receptor (GR)
induced transactivation without substantially inhibiting GR-induced transrepression, includes
contacting the GR with a composition including the compound (R}-(1-(4-fluorophenyl}-6-((4-
(triftuoromethyliphenylisulfonyl)-4,44,5,6,7 8-hexahydro- 1 H-pyrazolof3,4-glisoquinolin-4a-

vi¥(thiazol-2-vlymethanone,

{8138} For those GR modulators of the present invention that can inhibit transactivation, the
compounds can inhibit transactivation when GR induced transactivation of gene expression is
reduced by at least about 50%, relative to the level of gene expression observed in the absence of
the GR modulator. For example, GR induced transactivation can be inhibited by at least about
50, 55, 60, 65, 70, 75, B0, 85, 90, 95, 96, 97, 98 or 99%. Iv some embodiments, ghucocorticoid
receptor induced fransactivation is inhibited by at least about 50%. In other embodiments,
glucocorticowd receptor induced transactivation is inhibited by at least about 65%. In sore other
embodiments, glacocorticoid receptor induced transactivation is inhibited by at least about 75%.
In still other embodiments, ghucocorticotd receptor induced transactivation 18 inhibited by at least
about 85%. In yet other embodiments, glucocorticoid receptor induced transactivation is

inhibited by at least about 95%.

{#13%] For those GR modulators of the present invention that can inhibit transactivation, some
of the GR modulators may be able do so while not substantially inhibiting GR-induced
transrepression activity. For example, GR-induced transrepression is constdered not
substantially inhibited when, in the presence of the composition of the present invention, the GR-
induced transrepression activity is inhibited by less than about 75%, relative to the level of GR-
induced transrepression activity in the absence of the GR modulator of the present invention.
GR-induced transrepression is also considered not substantially inhibited when the GR-induced
transrepression activity is inhibited by less than about 70, 64, 38, 40, 35, 30, 25, 20, 15, 10, 5, 4,
3, 2 or 1%, relative to the level of GR-induced transrepression activity in the absence of the GR
modulator of the present invention. In some embodiments, GR-induced transrepression activity

is inhibited by less than about 50%. In other embodiments, GR-induced transrepression activity
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is inhibited by less than about 25%. In some other embodiments, GR-induced transrepression

activity is inhibited by less than about 10%.

{0140} In other embodiments, the ratio of percent inhibition of GR induced transactivation
inhibition o percent inhibition of GR-induced transrepression inhibition can be from about 1000
to §. For example, the ratio of percent inhibition of GR induced transactivation inhibition to
percent inhibition of GR-induced transrepreossion inhibition can be about 1000, 500, 1060, 90, 80,
70, 60, 50, 40, 30, 25,20, 15,10,5,4,3, 2, or 1.

{#141] In some other embodiments, the GR induced transactivation is causced by the anti-

inflammatory glucocorticosteroid described above.,

{61421 In some embodiments, the present invention provides a method of treating a disorder or
condition, including administering to a subject in need thereot, a therapeutically effective amount
of a composition including an anti-inflammatory glucocorticosteroid and a GR modulator of the
present invention. In some other embodiments, the anti-inflammatory glucocorticosteroid and
(R modulator of the present invention modulate the activity of a GR. The discases and
conditions include, among other, inflammatory conditions and autoimmunc discases. In some
cmbodiments, the disorder or condition can be glaucoma, inflammatory discases, rheumatoid
arthritis, asthma and rhinitis, allergics and autoimmune discases. Representative autoimmunce
discasc include, but are not limited to, obstructive airways discase, including conditions such as
COPD, asthma {e¢.g. intrinsic asthma, extrinsic asthma, dust asthma, infantile asthma), bronchitis,
including bronchial asthma, systemic lupus ervthematosus (SLE), roultiple sclerosis, type 1
diabetes mellitus and complications associated therewith, atopic eczema {atopic dermatitis),
contact dermatitis and further eczematous dermatitis, inflammatory bowel disease {¢.g. Crohn's
disecase and ulcerative colitis), atherosclerosis and amyotrophic lateral sclerosis. Other

autoimmune diseases inclade tissue and organ transplants, and allergies.

[8143]  In some embodiments, the present invention provides a method of reducing the side
effects of glucocorticosteroid treatment, including administering to a subject in need thercof, a
therapentically effective amount of a coraposition inchuding an anti-inflammatory
glucocorticosteroid and a GR modulator having the structire of the present invention. In some
embodiments, the side effects of ghucocorticosieroid treatment can be weight gain, glaticoma,

fluid retention, increased blood pressure, mood swings, cataracts, high blood sugar, diabetes,
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infection, loss of calcium from bones, osteoporosis, or menstrual irregularitics. Additional side

effects include muscle wasting, fat redistribution, growth retardation and cushingoid appearance.

{0144} Other conditions that can be treated using the compounds of the present invention
include alcohol dependence, symptoms of alcohol withdrawal, and cognitive deficits assoctated
with excess alcohol consumption. The compounds of the present inventin can also be used to
treat cancer, such as cancer of the bone, breast, prostate, ovary, skin, brain, bladder, cervix, liver,
fung, etc. Other cancers that can be treated using the compounds of the present invention include
lcukemia, lymphoma, neuroblastoma, among others. When administered for the treatment of
cancer, the compounds of the present invention can be administered separately or in combination
with an antincoplastic agent such as taxancs, taxol, docctaxel, paclitaxel, actinomycin,

anthracyclines, doxorubicin, daunorubicin, valrubicin, bleomycin, cisplatin, among others,

Assavs te {dentify GR Modulators

{8145] GR modulators of this invention can be tested for inhibition of GR induced
transactivation while not substantially inhibiting GR-induccd transrepression in a varigty of
assays. GR modulators of the present invention that inhibit GR induced transactivation can be
identificd by measuring the amount of tyrosing amino transferase expressed in the presence of
the GR induced transactivation in a cell model (himnan tiver hepatocyies). GR modulators useful
in the present invention can be those that inhibit GR induced transactivation by at least about

0%,

Iy

[8146] Morcover, for the GR modulators of the present invention that induce transactivation,
some may be able to do so while not inhibiting the GR-induced transrepression activity by more
than about 50%. Specifically, the compositions of the present invention that can induce
transactivation while not substantially inhibiting the GR-induced transrepression activity of
dexamethasone with regard to LPS activated TNFo release (NFxB responsive gene}, can be
identified using a cell-based model (human peripheral blood mononuclear cells), dexamethasone
can be administered to the cells and the release of TNFou can be measured. Afier addition of the
(R modulator of the present invention, the release of TNFou can be again measured and

compared to the amount released in the absence of the GR modulator. A GR modulator of the
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present invention that does not substantially block the cffect of dexamcthasone, does not

substantially inhibit GR-induced transrepression.

IX. Examples

{81471 Structures are named according to standard TUPAC nomenclature using the

CambridgeSoft ChemDraw naming package.

[0148] 'H NMR speetra were recorded at ambient temperature using a Varian Unity Inova
spectrometer (400 MHz) with a S mm inverse detection triple resonance probe for detection of
Hi, C13 and P31 or a Bruker Avance DRX spectrometer {400 MHz) with a 5 mm inverse

detection triple resonance TXI probe, or a Bruker Avance HI spectrometer (400 MHz).

{0149] Mass spectrometry (LOMS) experiments to determine retention times and associated

mass ions were performed using the following methods:

{0180] Method A: experiments were performed using a Waters Platform LC guadrupole mass
spectrometer with positive and negative ion electrospray and ELS / Dhode array detection using a
Phenomenex Luna 3 micron €18 {2) 30 x 4.6 mm column and a 2 mL / minute flow rate. The
solvent system was 95% water containing 0.1% formic acid (solvent A} and 5% acctonitrile
containing (.1% formic acid (solvent B) for the first 58 seconds followed by a gradient up to 5%
solvent A and 95% solvent B over the next 4 minutes. The final solvent system was held constant

for a further 1 minute.

{0151} Method B: cxperiments were performed using a VG Platform H quadrupole mass
spectrometer with a positive and negative ion electrospray and ELS / Diode array detection using
a Phenomenex Luna 3 micron C1& (23 30 x 4.6 mm column and a 2 mL / minute flow rate. The
initial solvent system was 95% water containing (.1% formic acid (solvent A) and 5%
acctonitrile containing 8.1% formic acid {solvent B} for the first 30 scconds followed by a
gradient up to 5% solvent A and 95% solvent B over the next 4 minutes. The final solvent

system was held constant for a further 2 minutes.
{61821 Method C: experiments were performed using a Waters ZMD guadrupole mass
spectrometer with positive and negative ton clectrospray and ELS / Diode array detection using a

Phenomenex Luna 3 micron C18 (2) 30 x 4.6 mym column and 2 2 mL / minute flow rate. The

oy
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solvent system was 95% water containing 0.1% formic acid {solvent A} and 5% acctonitrile
containing (.1% formic acid (solvent B) for the first 58 seconds foliowed by a gradient up to 5%
solvent A and 95% solvent B over the next 4 minutes. The final solvent system was held constant

for a further 1 minute.

{0183} Method D: experiments were performed using a Waters Micromass ZQ2000
quadrupole mass spectrometer linked to 8 Waters Acquity UPLC system with a PDA UV
detector using an Acquity UPLC BEH Cl18 1.7micron 100#2. 1mm, maintained at 40°C. The
spectrometer has an electrospray source operating in positive and negative ion mode. The initial
solvent system was 95% water containing (.1% formic acid (solvent A} and 5% acctonitrile
containing 0.1% formic acid {(solvent B) for 8.4 minutes followed by a gradient up to 5% solvent

A and 95% solvent B over the next 6.4 minutes.

10184} Method E: experiments were performed using a Waters Micromass ZQ2000 quadrupole
mass spectrometer linked to a Hewlett Packard HP1100 LC system with a DAD UV detector
using a Higgins Clipeus 5 micron C18 100x3.0mm, maintained at 40°C. The spectrometer has an
clectrospray source operating in posttive and negative ion mode. The initial solvent system was
95% water containing 0.1% formic acid (solvent A} and 5% acetonitrile containing (.1% formic
acid {solvent B) for 1.0 minutes followed by a gradient up to 5% solvent A and 95% solvent B

over the next 15 munutes. The final solvent system was held constant for a further 5 minutes.

[0158] Moethod F: experiments were performed using an Agilent Infinity 1260 LC 6120
quadrupole mass spectrometer with positive and negative ion electrospray and ELS / UV @
254nm detection using an Agilent Zorbax Extend CI8, Rapid Resolution HT 1.8 micron CIR 30
x 4.6 mm column and a 2.5 mbL / munute flow rate. The initial solvent system was 95% water
containing 0.1% formic acid {solvent A} and 5% acectonitrile containing (.1% formic acid
{solvent B) ramping up to 5% solvent A and 95% solvent B over the next 3.0 minutes, the flow
rate was then increased to 4.5 mb / minute and held for .5 minutes at 95% B. Over 8.1 minute
the gradient was returned to 95% A and 5% B and 3.5 mL / mimate and was held at thes

conditions for 0.3 minutes; the final (.1 minute resulted in the return to the initial starting

conditions, 95% A 5% B at 2.5 mL /minute.
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Intermediate 1. (R-1-{4d-fluorophenvh-6-({d-{trifluoromethvlinhenvhsulfonvi}-4,43.,5.6.7 .8-

hexahvdro-1H-pyvrazole{3.4-slisoguinsline-4a-carbaldehvde and

Intermediate 2, (R)-(1-(d-fluoropheavh-6-{{4-{irifluoromethvDinhenvhsulfonvi)-4.4a.,5.6.7,8-

hexahvdro-1H-pyvrazolei3.4d-slisoguinslin-da-vhimethanol

H ¢ o 0
N f

N ‘
@ }
FE
Intermediate 1 intermediate 2

{0186] A solution of (R}-methyl 1-(4-fluorophenyl)-6-((4-(triffuoromethylphenyljsulfonyl)-
4.4a,5,6,7 8&-hexahydro-1 H-pyrazolo|3,4-glisoquinoline-4a-carboxylate (2.12 g, 3.96 mmol) was
dissoived in dry dichloromethane and cooled to -78"C under nitrogen. A solution of
ditsobutylaluminium hydride (1.0 M in dichloromethane, 16 mmol, 16 mL} was added dropwise
maintaining the reaction temperature at <-70°C and the reaction mixture was stirred at -78°C for
! hour. The reaction mixture was treated with water (6 mL), stirred at -78°C for 5 minutes then
warmed to >0°C over 15 minutes. Solid sodium bicarbonate (5.5 g) was added and the mixture
stirred vigorously for 5 minutes. Excess sodiom sulfate was added (~20 g} and the resultamt
mixture was stirred vigorously for a further 15 minutes. The solid materials were removed by
filtration and rinsed with a little dichloromethane. The filtratc was concentrated under reduced
pressure and the residuc purified by column chromatography on silica gel eluting with a mixture
of cthyl acetate and cyclohexane (3:7 by volume) followed by ethyl acctate to atford (R)-1-(4-
fluoropheny-6-({(4-{irifluoromethylphenylisulfonyi}-4,4a,5,6,7 8-hexahydro- 1 H-pyrazolo[3,4-
ghisoquinoline-4a-~carbaldehyde as a white foam (0.62 g). 1H NMR (400 MHz, CDCls): 9.48 (5,
THR793(d,I=82Hz 2H);, 784 (d,J=83Hz 2H); 7.39-740 (m, 3 H, 717 (1, = 8.5 Hz,
2HY; 6.52(d, J=25Hz, L H; 432, J=123Hz, 1 H; 380 (brs, L HY, 314 (d, I =164 Hz, |
H}; 2.65-2.80 (m, [H); 2.51-2.52 {(m, 4 H) and (R)-(1-{4-Huorophenyh-6-({(4-
{triftuoromethyliphenyl) sulfounyl)-4.4a,5,6,7 8-hexahvdro-1 H-pyrazolof3,4-glisoguinohin-4 a-
yiymethanol as a white solid (1.0 g3, TH NMR (400 MHz, CDClz): 6 7.94 (4, F = 82 Hz, 2 H),
7.83¢d, F=&83Hz, 2 H)Y, 740-741 (m, 3 H);, 714715 (m, 2 Hy, 6.31(d, F =24 Hz, 1 H); 4.11-
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412{(m, 1 HE402dd, J=114,59Hz, L H;3.78{(dd, 1=11.5, 56 Hz 1 H);, 334ddd J=
114, 81 Hz, T Hy 3.13(d, J= 158 Hz, 1 H), 2.74-2.76 (m, 1 H); 2.539-2.60 (m, 1 H); 2.41 (4. J
=185 Hz, 1 HY, 2.24-225 (m, 2 Hy; 2.04 (s, 1 H).

Intermediate 1. (R)-1-(4-fluorophenvh-6-({(4-GrifluoromethyDiphenvisulfonviy-4,4a.5.6.7.8-

hexahvydro-1H-pyrazolol3.4-glisoquinoling-4a-carbaldehvde

{0157} A solution of oxalyl chloride (7.35 g, 58.8 mamol) in dry dichloromethane (160 mL) was
cooled to -60°C under nitrogen and treated dropwise with dry dimethy! sulfoxide (9.55 g, 122.5
mmol) such that the temperatare did not rise above -50°C. The mixture was stirred at -55°C for
15 minutes. A solution of (R)-(1-(4-fluocrophenyl}-6-({(4-(triftuoromethyliphenyhsulfony -
4,43,5,6,7 8-hexahydro-1H-pyrazolo[ 3. 4-glisoquinolin-da-ylymethano! (12.40 g, 24.5 mmol) in
dry dichloromethane {140 mL) was added such that the temperatare did not rise above -50"C.
The mixture was stirred for 2 hours allowing the temperature to rise to -15°C. Triethylamine
{12.64¢, 125 mmol) was added dropwise such that the temperature did not rise above -5°C and
the resultant mixtore was stirred until the temperature reached 0°C. Water {100 mL} was added,
the phases were separated, the aqueous phase was extracted with further dichloromethane (x2)
and the combined organic phases were dried over sodium suifate. The solids were removed by
filtration, the filtrate was concentrated under reduced pressure and the residue was purified by
colomn chromatography on silica gel cluting with a mixture of ethyl acetate and
dichloromethane (1:1 by volume) followed by ethyl acetate to afford (R3-1-(4d-fluorophenyt)-6-
({(4-(rifluvoromethyliphenyhsulfonyi)-4,4a,5,6,7 8-hexahydro-1 H-pyrazolo{3.4-glisoquinoline-
4a-~carbaldehyde as a white foam (11.8 g3, TH NMR (400 MHz, CDChl): 6 948 (s, 1 Hy, 7.93 {(d,
J=82Hz 2 H), 7.64 (d, F=K83Hz, 2H); 7.39-7.40 {m, 3 Hy; 7.15-7.16 (m, 2 H); 6.52 (d, I =
24 Hz, L HY,432(Ad, F=122, 21 He, L HY, 390 (dd, J = 110,56 Hz, L Hy, 3.14(d, I = 164
Hz, THY 270273 (o, THY, 2.60(d =164 Hz, 1 H);, 2.49-2.51 {m, 3 H}.

Intermediate 3. (Ri-{1-{4-flnoronhenvi-6-({d-(rifluoromethviinhenvisuifonvd-4,42.5.6,7 8-

hexahvdro-1H-nvrazoloil.4-glisoguinclin-4a-vixpvridin-2-vhi-{R/S)-methancl
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{0158] 2-Bromopyridine {6.50 g, 40 mmol) was added to isopropyl magnesitm chloride (2.0
M solution in tetrahydrofuran, 20 mb, 40 mmol) at room temperature. The mixture was stirred
for 10 minutes then warmed to 30°C and stirred for 105 minutes. The mixture was cooled to -
10°C and a solution of (R)-1-(4-fluoropheny}-6-((4-(trifluoromethyDphenyhisulfonyl)-
4,4a.5,6,7,8-hexahvdro-1 H-pyrazolo[3.4-glisoquinoline-4a-carbaldehyde (5.5g, 10 mmol} in
tetrahydrofuran (9 mbL) was added dropwise. The reaction mixture was stirred for 15 minutes at
-10°C followed by stirring at room temperature for 1 hour. The reaction mixture was cooled and
treated with water (20 mL} followed by agueous hydrochloric acid (1.0 M, 40 mL). The mixture
was stirred for 10 minutes then extracted with dichloromethane (x2) and the combined organic
phases dried over sodiur sulfate. The solids were removed by filtration, the filtrate was
concentrated under reduced pressure and the residue purified by column chromatography on
silica gel (gradient: 20-80% cthyl acetate in cyclohexane) to afford the diastercoisomeric (2:1)
muxture (R)-(1-{(4-fluoropheny)-6-{(4-(trifluoromethyhphenylisulfonviy-4,4a.5,6,7 8-hexahydro-
{H-pyrazolo]3 4-glisoquinohin-da-yl{pyridin-2-yD-{R/S)-methanol as an off-white foam (3.25
g}, THNMR (400 MHz, CBCl)y 0829(d, J=4&Hz, | Hy RO0(d, J=&2 Hz, 2 H); 7.64-
7.86 (m, 3 HY, 7.44-7.46 (m, 1 HY, 7.29-7.30 {(m, 1.5 Hy; 7.09-7.10 (m, 3.5 H}; 6.95-6.97 {m, 2.5
HY; 641 5, 05H, 618 (s, THY ST, 05H, 504 (s, T HY;, 487 (s, L Hp 450(d, I=11.8
Hz, TH, 4.10(d, J=133Hz, 25H, 3.80(d, I =121 Hz, 0.5 H}; 3.69¢s, 05 H; 324 (4, ] =
166 Hz,  HY; 3.09-3.13 (m, 1.5 Hy; 254258 (m, 25 HY, 225227 {(m, T Hy, 2,11 {d, F =166
Hz, T Hy, 1.43(s,0.5 H).

{0189] The following intermediate 4 was similarly prepared from the appropriate starting

materials:

Intermediate 4. (R)-{1-(4-Tluorophenvh-6-{{4-(trifluoromethvDpbenvisulfonvi-4.4a.5.6.7.8-

hexahvdro-1H-pyrazolol 3.4-slisoquinolin~4a-vIpyridin-3-v-{(R/S)-methanol
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19160} LOMS (Method C, ESI): RT 2.84 min, m+H = 585.1; 1H NMR (400 MHz, CDCls) 8
833(d, }=22Hz, 1 Hy 818 (dd. =428, 1.7THz 1 H), 797(d,} =82 Hz 2H) 785(d, J=
S2Hz, 2H; 7.69(d, J=80Hz 1 H); 7.04-705(m, 4 H), 692 ({dd, I =79, 48 Hz, | H); 6.10
(d, J=23Hz, L H); 518 (s, 1 H; 434 {(dd, J=123,23Hz, L Hy; 415 (d, J =112 Hz, | HY;
342(d, J=168Hz,  H; 325, 1 Hy 266 (1, J=12.0Hz, | H); 2.52(d, 1= 154 Hz, 1 H};
34¢d,} =123 Hz, 1 Hy; 2.17(d. J=16.8 Hz, 1 H).

Intermediate 8, (R)-(1-(d-fluoropheavh-6-{{4-{irifluoromethvDinhenvhsulfonvi)-4.4a.,5.6.7,8-

hexahvdro-1H-pyvrazole{3.4-slisoguinolin-da-vhi{{~-methvi-I H-imidazol-2-vD-{R/8)-

methanol

{0161} 2-Bromo-1-mcthyl-1H-imidazole (47 uL, 6.48 mmol) was dissolved in diethyl cther (2
mb} and cooled to -75°C under argon. Butyl lithium (2.5 M in hexanes; 192 ul, 0.48 mmol)
was added dropwise and the mixture stirred at -75"C for | hour. A solution of (R})-1-(4-
fluorophenyli-6-((4-(trifivoromethylphenylisulfonyiy-4,42,5,6,7 8-hexahydro- 1 H-pyrazolo[3,4-
ghisoquinoline-4a-~carbaldehyde (252 mg, 0.5 mmol) in diethyl ether (2 mL) was added dropwise.
The reaction mixture was stirred for 16 hours whilst warming slowly to room temperature, The
reaction mixture was cooled and treated with water (10 mb) and the phases separated. The

organic phase was extracted with further dicthyl ether (12} followed by dichloromethane {(x2).

68



[

10

s
"

WO 2013/177559 PCT/US2013/042732

The combined organic phascs were dried over sodium sulfate, the solids were removed by
filtration and the filtrate was concentrated under reduced pressure. The residuc was purified by
column chromatography on silica gel (gradient: 17.5 to 25% acctone in cyclohexane) to afford
(R)-{1-{4-fluorophenyl}-6-((4-(trifluoromethylphenylisulfonyly-4 4a,5,6,7 &-hexahydro- 1 H-
pyrazolo[3.4-glisoquinchin-da-yI}{1-methyl-1H-imidazol-2-y1)-(R/S)-mcthanol as a white

powder (82 mg) LCMS (Mcthod A, ESH: RT 2.74 min, m+H = 588.1

{0162} The following intermediates 6-9 were similarly prepared from the appropriate starting

material;

Intermediate 6. (R)}-{1-{4-fluorophenvh-6-({(4-(trifluoromethyvDnhenvlisulfonv-4.4a.5.6.7.8-

hexahvdro-1H-pyrazolo[3.4-clisogquinolin-4da-vh{thiazol-2-vD-{R/S)-methanol

l -
o F
e ol
N
!
£

{0163] LOCMS (Method C, ESTY: RT 3.83 min, ratH = 591.8; TH NMR (400 MHz, CDChL): 6
795, J=95Hz 4H, 7831, J=806Hz 4H)y,7.71{d, I=32Hz 1 H); 7.39-740 (m, 2 H};
7.35(s, T H; 730(d, J=32Hz, 1 H); 7.21-7.22 {m, 2 Hy; 7.13-7.15 {m, 4 H); 7.03-7.04 (i, 2
H), 643 (s, L Hy, 6.28(d, J =23 Hz, | H); 547(d, J=35Hz, | H); 5.27(d, J =54 Hz, 1 H);
434(d, J=122Hz 1 H), 413, J= 88 Hz, 0.5 H); 3.85(d, ] = 5.6 Hz, 1 H}; 3.60-3.65 (m,
1HY, 340 (s, 0.5 H, 337(d I =61Hz, T HE 3.15(d, =163 Hz, 1 H), 274 (d, =123 Hz, 1
Hy 267 (dd, J=117, 38 Hz, T H; 2.59(d, J =167 Hz, 1 H); 238 (d, J=11.8 Hz, 1 H});, 2.19
(d,J=168Hz, 1 Hy 1.43 (s, 3 H}).

intermediate 7. (R)-(1-{(4-fluorophenvi)-0-{{(4-(trifluoromethyphenvsulfonviy-4,4a.5.6.7. 8-

hexahvydro-1H-pyrazolol3 4-zlisoquinolin-4a-vi)oxazol-4-vIi-(R/St-methano!
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[8164] LOCMS (Method A, ESE): RT 3.77 o, m+H = 575.2.

Intermediate 8 (R)-{1-{4-TluorophenvD-6-{{4-(trifluoromethviinhenyvhsulfonv-4 4a.5 6.7 8-

hexahvdro-1H-pyvrazolol3 4-glisoquinolin-da-vhi{ {uran-2-vI-{R/Si-methanol

£}

g
N7 =
N o

N = F

/ s
v F F
2

5 £

[8165] LOMS (Mcthod A, ESEy RT 4.04 min, m+H = 5741,

Intermediate 9. (R)-(1-(4-Tlyorophenvi)-0-{{4-{trifluoromethyDphenvisulfonviy-4,4a.5.6.7 8-

hexahvdro-1H-pyrazolol3.4-glisoquinolin-da-vithiophen-2-vhi-{(R/S}-methanol

13 [8166] LOMS (Method A, ESH: RT 4,11 mun, m+H = 590.1.

Intermediate 18, (Ri-tert-butvl I~d-fluoronhenvir-4da~-(R/S-Ghvdroxyv(pyridin-2-vDmethyvl)-

43,5, 7. 8-tetrabvdro-1H-pyrazolel 3. d-slisoguinoline~-§{4H ) -carboxviate
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{0167] A solution of Z-bromopyridine {182 yL, 1.82 mmol} in dry dicthyl ether (10 mL} was
cooled to -78°C and butyl lithium (2.5 M in hexanes, 730 uL, 1.82 mmol) added dropwise. The
mixture was stirred for 1 hour at -78°C. A solution of (R)-tert-butyl 1-(4-fluorophenyl)-4a-
formyl-4a,5,7, 8-tetrahydro-1 H-pyrazolo{3.4-glisoquinoline-6{4H)-carboxylate (8030 mg, 2
mmol} in dry diethyl ether (10 mL} was added dropwise and the reaction mixture was stirred for
I hour at -78°C. The reaction mixtare was stirred and warmed to 0°C over 1 hour following
which the reaction was guenched by the addition of water (10 mL). The resultant mixture was
stirred for 30 minutes then extracted with dichloromethance (x2) and the combined organic phases
were dried over sodium sulfate. The solids were removed by filiration, the filtrate was
concentrated under reduced pressure and the residuc was purified by column chromatography on
sitica gel (gradient: 30-50% cthyl acetate in cyclohexane) to afford the diastercoisomeric mixture
(R)-tert-butyl 1-(4-fluorophenyl}-4a-(R/S)-Chydroxy(pyridin-2-yhmethy-4a.5,7 8-tetrahydro-
{H-pyrazolo|3.4-glisoquinoline-6{4H)-carboxylate as g straw-coloured foam (410 mg) . LCMS

(Mcthod C, ESI: RT 2.64/2.81 min, m+H =477 .3,

Intermediate 11, (Ri-tert-butyi 1-{4-fluorophenv-4a-picolinovi-43,5,7 8-tetrabkvdro-1B-

pyrazele]3.d-slisoguinoline-6{dH)-carboxviate

N
N’/”\T/ s \Ff IQJV

NN

I

b

%\/!

F
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{0168] A solution of (R)-tert-butyl 1-{4-fluorophenyl}-da-(R/S)-(hydroxy{pyridin-2-
viymethyly-4a,5,7 &-tetrahydro-1 H-pyrazolo| 3,4-glisoquinoline-6{4H)-carboxylate {410 mg, 0.86
mumol} in dry dichloromethane (10 mL} was treated with 1,1, 1 -triacetoxy-1,1-dihydro-1,2-
benziodoxol-3(1H}-one (547 mg, 1.29 mmol; Dess-Martin periodinanc) and the reaction mixture
was stirred for 1 hour at room temperature. The reaction mixture was cooled and treated with
saturated sodium hydrogen carbonate solution (20 mL) followed by dichloromethane {10 mL).
The mixture was stirred for 10 minutes and the phases were separated.  The aqueous phasc was
extracted with further dichloromethane (x2) and the combined organic phases dried over sodium
sulfate. The solids were removed by filtration, the filtrate was concentrated under reduced
pressure and the residue was purified by column chromatography on silica gel {gradient: 20-40%
ethyl acetate in cyclohexane) to afford (R)-tert-butyl 1-{(4-fluorophenyvlj-da-picolinovl-4a,5,7,8-
tetrahydro- L H-pyrazolo[3 4-glisoquinohine-6{4H)-carboxylate as a pale vellow foarn (185 mg).
LCMS (Mcthod B, ESI): RT 4.13 min, m+H =475.5; TH NMR (400 MHz, CDCl): 6 868 (d, ]
=48 Hz 2 H), 744-745 (m, SH);, 7.15-716 (m, 3 H)Y; 6.51 (5, 2 H); 2.83 (brs, 5H); 249 (s, |
H) 143 (5,9 H).

[0169]  Alternative procedure: 2-Bromopyridine (110.0 g, 690 mmole) as a solution in
diethyl cther (200 L) was added fo a cooled (-65°C) solution of 2.5 M n-BuLi (275 mL, 690
mmol) in dicthy! ether (200 mL). The mixture was stirred for [ h at -70°C to -65°C. To ths
sofution was then added a suspension of {R)-6-tert-butyl 4a~-methyl 1-(d-fluorophenyt)-43,5,7,8-
tetrahydro-1H-pyrazolo]3 4-gliscquinohine-4a,6(4H-dicarboxyiate (100.0 g, 230 mmol} in
diethyl ether (1.0 L}, keeping the temperature below -65°C. The resulting sohution was stirred for
2 hours at ~70°C to -65°C. The reaction mixture was quenched with glacial acetic acid (80 mL)
and diluted with water (200 mb). The orgaunic layer was washed with 20% agueous sodium
chiloride solution {250 mL), dried over magnesium sulphate and concentrated to give a vellow
foam. The crude product was purified over silica gel (350 g, 240-400 mesh) by clution with
heptane/cthyi acetate (8:1 to 2:1) to give (R)-tert-butyl 1-(4-fluorophenyl)-4a-picolinoyl-

4a,5,7 8-tetrahvdro-1H-pyrazolo]3,4-glisoquinoline-6{4H}-carboxylate (109.5 g} as a yellow

foam.

Intermediate 12, (Ri-{1-{4-flunorophenvi-4.42.5.6.7.8-hexahvdro-1H-nvrazcinl34-

shisoguinohn-da-vi¥pyridin-Z2-vhmethanone
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{0170}  (R)-tort-butyl 1-(4-fluorophenyl}-4a-picolinoyl-4a,5,7 &-tetrahydro- 1 H-pyrazoio|3,4-
glisoquinoling-6{4H}-carboxylate (180 mg, 6.39 mmol) was dissolved in HCl-dioxan (4 M,
4miy and the resultant solution was stirred vigorously at room temperature for 1.5 hours, The
reaction mixture was evaporated to afford (R)-{1-(4-tluoropheny-4,4a,5.6,7 8-hexahydro-1H-
pyrazolo[3 . 4-glisoquinshin-da-yI{pyridin-2-ylimethanone as a yeHow solid . LCMS (Method B,

EST: RT 0.30 and 2.0! min, m+H =375.2.

Intermediate 13, BR)-(6-{{6-chloropvridin-3-vhsulifonvii-1-{4-fluorophenvi-4.45,58.6,7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{pyridin-2-vDimethanone

{8171} A solution of (R)-(1-{4-fluorophenyl}-4,4a,5,6,7 8-hexahydro- | H-pyrazolo[3.4-
glisoquinolin-4a-y{pyridin-2-ylymethanone in dichloromethanc (2.5mbL) (2.7 mbL, ~0.2 mmol)
containing ditsopropylamine (174ul, Immol} was added to 6-chloro-pyridine-3-sulfonyl
chioride {53 mg, .25 mmol} and diisopropylethylamine (100 gL, 8.57 mmol) and the mixture
stirred for 16 hours. The reaction mixture was concentrated and the residue was purified by
column chromatography on silica gel (gradient: 20-30% ethyl acetate in cyclohexane) to afford
{R)-{6-{{6-chioropyridin-3-ysulfonyl}-1-{4-fluorophenyl}-4,42,5,6,7 8-hexahydro- 1 H-
pyrazolo|3.4-ghisoquinchin-da-y}pyridin-2-ylimethanone as a white solid (85 mg). LOMS

{(Mgcthod B ESH: RT 3.92 min, m+H = 550.0; 1H NMR (400 MHz, CDClL): 6866 (d. J=2.5
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Hz, 1 Hy 8.61{d, I=47Hz | H); 7.85-7.86 (m, 3 H); 7.48-7.49 {m, | H}; 7.42-7.43 (m, 2 H});

735(d, J=84Hz, 1 H), 727 (s, L H); 7.15-716 (m, 2 HY, 6.50 (s, L Hy; 5.57 (d, J= 124 Hz 1
H), 423{(d, J=169Hz 1 H); 3.85-3.95 (m, 1H); 2.86-2.87 (m, 3 H); 2.66(d, = 119 Hz, | H);
2.53¢d, J=151Hz I H}.

{0172} The following intermediate 14 was similarly prepared from the appropriate starting

materials:

intermediate 14, (R)-{6-{{6-chloropvyridin-3-vDsulfonvD-1-{4-fluoropvhenvi-4 4a.5.6.7 8-

hexahvdro-1H-pyrazolof3 4-glisoquinolin-da-vDi{thiarol-2-vlimethanone

(‘oo

i ®
N’; cl

\,f?'

F
[8173] LOCMS (Method F, ES-APT): RT 2.46 min, m+H = 555.8; 1H NMR (400 MHz, CDCl):
SRO68(1H,dd, J=2.6,07He), 800 (1H, d,J=30Hz), 78 (1H, dd, J=83,2.6 Hz), 7.69
(1H, 4, J=3.0Hz), 746-7.40 (2H, m), 7.37 (1H,dd, T = 8.3, 0.7 Hz ), 7.29 (1H, s}, 7.20-7.14
(2H, my), 655 (1H, 4, J=22Hz), S50 (IH, dd. J =125, 2.0 Hz), 4.17 (I1H, d, I = 16.7 Hz},
3.97-3.91 (1H, m), 2.92-2.83 (3H, m), 2.69-2.63 {(1H, m), 2.60-2.54 (1H, m).

Lntermediate 15, (Ri-(1-{4d-flusrophenyvi-6-{{4-{trifluoromethvDphenvhsulfonvh-

4.45.5.6.7.8-hexabvdro-1H-pyrazolel 3. 4-slisoguinohin-4a-vH{(S-methvi-1.3.4-0xadiarol~2~vi-

{R/S)methanod
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{0174] 2-Methyl-[1,3,4]-oxadiazole {140 mg, 1.67 mmol} in dry tetrabydrofuran (5§ mL} was
cooled to -78°C and butyl lithium (2.5 M solution in hexanes, 600 uL, 1.5 mmol) was added
dropwise. The resultant reaction mixture was stirred for {0 minutes at -78°C. Magnesium
bromide dicthyl ctherate (400 mg, 1.55 nunol} was added in one portion and the mixture was
warmed to -45°C over 1.5 hours where the temperatare was maintained for 20 minutes. The
reaction was re-cooled to -78°C and a solution of (R)-1-(4-fluorophenyl}-6-{{4-
(triftuoromethyliphenylisulfonyl)-4,44,5,6,7 8-hexahydro- 1 H-pyrazolo]3,4-glisoquinoline-4a-
carbaldchyde (100 mg, 0.4 munol} in dry tetrahydrofuran (5 mbL) was added dropwise and the
reaction mixture was stirred whilst allowing the reaction mixture to warm to -5°C slowly. The
reaction mixture was treated with saturated ammonium chloride solution (6 mL) and sufficient
water to dissolve precipitated salts. The mixture was extracted with dichloromethane (3 x 1{0mL)
and the combined organic phases were dried over sodium suifate. The solids were removed by
filtration, the filtrate was concentrated under reduced pressure and the residue was purified by
colomn chromatography on silica gel (gradient: 58-100% ethyl acetate in cyclohexane) to afford,
as a {(~2:1} mixture of diastercoisomers, (R)-(1-(4-fluorophenyl)-6-{(4~
{trifluoromethyliphenylisulfonyt)-4 44,5,6,7, 8-hexahydro- I H-pyrazolo[3,4-glisoquinohin-4a-
vi}{5-methyvl-1,3 4-oxadiazol-2-y1}-(R/S }-methanol as an off-white foam (50 mg). LCMS
{(Method A, EST): RT 3.38 min, m+H = 59Q.4; 1H NMR (400 MHz, CDCh): 6 833 (s, 0.5 H};
7.96(d, =82 Hz, 2HY, T&-7T87 (m, 3 H);, 742-743 (o, 1 Hy, 7.30 (s, t HYy; 7.20-7.21 (m, 2
Hy, 7.02-713 (m, 25 H); 643 (3, 04 Hy, 6,18 (¢, 1 =23 Hz, 1 H); 543 (4, J=44Hz, 1 H), 499
{s,0.4H); 430-432 {m, 1 Hy; 3.68-3.75(m, L H; 348 (d,J=167Hz, 1 H;; 329 (d, J =162
Hz, 04 H); 3.02-3.05(m, 1 H); 2.57(d, = 12,0 Hz, 3 H}); 2.43-2.48 (m, Z H}; 2.35-2.37 (m, 2
H), 2.20 (s, 2 H).

Intermediate 16, (R3-(1-(4-fluoropheavh-6-{{4-(iriflucromethviinhenviisulfonvii-

4.42.5,6.7 B-hexahvdro-1H-pyvrazelel3.4-slisoguinclin-da-vDoxazel-2-vIi-(B/S)-methanol

3
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{8175] To asolution of oxazole (99 ul, (.5 mmol) in dry tetrahydrofuran (2.5 mL} was added
borane-tetrahydrofuran complex (1.0 M in tetrahydrofuran, 1.65 mmol, 1.65 mL} and the
mixture was stirred at room temperature for | hour. The mixture was cooled to -78°C and butyl
lithium (1.6 M solution in hexanes, 1.20 mL, 1.95 mmol) was added dropwise. The reaction
mixture was stirred for 40 minutes at -78°C. A solution of (R}-1-(4-fluorophenyl}-6-((4-
(triffuoromethvlphenylsulfonyiy-4.4a,5,6,7 8-hexahydro- 1 H-pyrazolo]3,4-glisoquinoline-4a-
carbaldchyde (250 mg, 0.5 mmol} in dry tetrahydrofuran (3 mbL) was added dropwise and the
reaction mixture was stirred at -78°C for 2 hours. The reaction mixture was warmed to room
temperature and stirred for 2 hours. The reaction mixture was poured into cthanol/acetic acid
mixtare (95:5, v/v; 50 mL} and stirred at room temperature for 18 hours. The solvent was
evaporated and the residue was dissolved in cthyl acetate (30 mL). The organic phase was
washed with water (20 mL}, saturated sodium bicarbonate (2 x 20 mL} and brine (20 mL). The
organic phasc was dried over sodinm sulfate, the solids were removed by filtration and the
filtratc was concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel {(gradicnt: 0-4% mcthanol in dichloromethane) to afford, as a
mixture of diastercoisomers, (R)-(1-{(4-flucropheny-6-({(4-(triftaoromethyliphenyhsulfonyl)-
4,43,5,6,7 8-hexahydro-1H-pyrazolo3,4-glisoquinoclin-da-ylj{oxazol-2-y-{R/S}-methanol as a
white foam (136 mg). LCMS (Mcthod A, ESTY: RT 3.68 min, m+H = 575.0.

{0176] The following intermediates 17-20 were similarly prepared from the appropriate

starting material:

Intermediate 17, (R)-{1-{4-tluorophenvh-0-{m-tolvisulfonvyh-4.4a.3.6.7.8-hexahvydro-1H-

pyvrazolol3.4-glhisoquinolin-da-vi{oxarol-2-vI-(R/S}-methanol
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{81777 LOCMS (Method F, ES-API): RT 2.26 min, m+H = 521.1.

Intermediate 18, (R}-(6-({3.5-difluorophenyvDsulfonvi- 1-{(4-fluoropheny-4 4a.5 6.7 8-

hexahvdro-1H-pvrazolol3.4-glisoquinolin-da-vii4-methoxvovridin-2-vii-{R/S methanol

CH O

Ny

B
| N,S X F

S
s /
#8178 LOMS (Method F, ES-APH: RT 178, 1.76 min, m+H = 5&3.2.
Intermediate 19 (R)-{4-cthvipvridin-2-vhi{ 1 -{4-flucrophenvl-6-{{3.4.5-
trifluorophenybsulfonv-4.4a.5.6.7 . 8-hexahvdro- UH-pvrarolol 3 4-elisoquinclin~4a~-vD-{R/S)-
methanol
10 F

{0179} LOCMS (Method F, ES-AP: RT 1.97/2.10 min {mixture of diastercomers), m+H =

599.2.

]
-}
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intermediate 20, (R)}-{1-{4-fluorophenvi-6-{{3 4 5-trifluorophenvlisulfonvii-4 4a,5.6.7 8-

hexabydro-1H-pyrazolof3.4-olisoquinolin-da-viy{4-methoxvpvridin-2-vI-(R/S}-methanol

o F
//
F
= F
N/
£

{0180} LOCMS (Method F, ES-API): RT 1.90 min, m+H = 601.2,

Intermediate 21, (Ri-tert-butvi 1-{4-Tuorophenvi-da-(thinzole-2-carbonvii-43,5.7,8-

tetrahvdro~-1H-pyrazolol 3 4-clisoguinoline-6{4dH -carboxviate

18181} Z-Bromothiazole (0.643 mL, 7.14 mmol) in dry ether (7 mbL) was added to n-
butyliithium (2.5 M in Hexanes} (2.92 mi, 7.31 mmol} in dry cther (5§ mL} at -78 °C. The
reaction mixture was stirred at -78 °C for 45 mimates. A solution of (R)-6-tert-butyl 4a-methyi 1-
{4-fluorophenyl)-4a.5,7 &-tetrahydro-1H-pyrazolof 3, 4-glisoquinoline-4a,6(4H)-dicarboxylate
(1.0 g, 2.339 mmol) in dry ether (15 mb ) was added dropwise and the reaction mixture was
stirred for 0.5 hour at -78 °C. Water (60 mL) was added and the reaction mixturc was stirred at
room temperature for 10 minutes, The agucous layer was cxiracted with dichloromethane (3 x 75
mb}. The combined organic extracts were washed with brine (100 mL), dried over magnesium
sulfate, filtered and concentrated in vacuo to give a dark orange oil. The crude product was
purified by column chromatography on silica gel {gradient: 0-40% cthyl acctate in ischexanc) to

afford (R)-tert-butyl 1-(4-fluorophenyli-da-(thiazole-2-carbonyl)-4a,5,7 8-tetrahydro-1H-
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pyrazolo|3.4-glisoquincline-6{4H)-carboxylate as an off-white solid (984 mg}. LCMS (Method
F, ES-API): RT 2.64 min, m+H = 480.9; 1H NMR (400 MHz, CDCL: 6 8.06 (1H, 4, ] = 3.0
Hz), 7.64 (1H, s), 7.48-743 (2H, m}, 7.31 (1H, 5}, 7.20-7.14 (2H, m), 6.55 (1H, 5}, 53.60 (1H, br
s}, 449 (1H,d, 1= 15.0Hz), 421 (1H, brs), 3.28-3.25 (IH, m), 2.86-2.81 (3H, m), 2.49 {1H, d,
J=145Hz), 1.55(9H, s}

{0182} The following intermediates 22-30 were similarly prepared starting from the

appropriate starting material:

Intermediate 22, (R)-tert-butvl 1-(4-fluorophenvii-4a-{ | -methyvl-1H-1.2 4-triazole-3-carbonviy-

43.5.7.8-tetrahvdro- 1 H-pvrarolol 3. 4-glisoquinoline-6{4H)-carboxvlate

Nep”
¢
N 5
Q0
S~ .
N N
N o
N
F

{0183} LOCMS (Method F, ES-API): RT 2.51 min, m+H = 4793,

.
Ji

intermediate 23, (R)-tert-butyvl 1-{4-fluorophenvii-da-{pvrazine-2-carbonvil-da 5.7 8-tctrahvdro-

1H-pyvrarolol 3 4-glisoguinoline-6{4H)-carboxvlate

[0184] LOCMS (Method F, ES-API): RT 2.48 min, m+H = 4763,

Intermediate 24. (R)-tert-butvl 1-(4-thuorophenvh-4a-{3-methoxypicolinov}-4a.5,7 &-tetrahvdro-

1 H-pvrazolof 3. 4-gliscguincline-6{4H-carboxviate
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{0185} LOCMS (Method F, ES-API) RT 2.67 min, m+H = 505.2.

intermediate 25, (R)-tert-butyl 1-{4-fluorophenvhi-da-(4-methvipicolinovi}-4a.5.7 8-tetrahvdro-

1H-pvrarolol 3 4-clisoguinoline-6{4H}-carboxvlate

{0186} LOCMS (Method F, ES-API: RT 2.82 min, m+H = 4893,

Intermediate 26, (R)-tert-butvl 4a-{4-ethvipicolinovhi-1-{4-fluoropheny-4a.5,7 8-tetrahvdro- 1 H-

pyvrazolol3.4-glisoquinoline-6{4H)-carboxvlate

T

1 {9187 LOMS (Method F, ES-APIY: RT 3.05 min, m+H = 503.3.

Intermediate 27. (R)-tert-butvl 1-phenvi-4a-picolinovi-4a.5.7 &-tetrahvdro-1H-pvrazolo!3.4-

shsoquinoline-6{4dH-carboxylate
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{0188] LOCMS (Method F, ES-APIY: RT 2.65 min, m+H =457,

Intermediate 28, (R)-tert-butyl 1-{4-fluorophenvh-4da-{2-(pvrrolidin- 1 -vDisonicotinovh-4a.5.7.8-

tetrahvdro- 1H-pyvrazolol3.4-glisoquinoline-6(4H)-carboxvlate

[018%] LOMS (Method F, ES-API): RT 2.06 min, m+H = 544.0,

Intermediate 29 (R)-tert-butvl 1 -{4d-chlorophenvii-4a-{4d-(rnifluoromethviinicolinovh-4a 5.7 8-

teirahvdro- 1H-pvrarolol3.4-clisoguinoline-6{4H)-carboxviate

0 [6196] LOMS (Method F, ES-API; RT 3.02 min, m+H = 559.2.

intermediate 30. (R)-tert-butvl 4a-picolinovi-1-{(4-(rifluoromethvliphenvh-4a.5.7 . 8-tetrahvdro-

1 H-pvrazolol 3 4-glisoguinoline-6{4H)-carboxvlate

81
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e
{0191} LOCMS (Method F, ES-API: RT 2.90 min, m+H = 525,

Intermediate 31 (R)-{1-{4-fluorophenvi}-4.4a.5.6,7.8-hexabvdro-1H-pvrazolnil 4-

slispguinolin-da~-vD{thiarel-2-viimethanene 2.2, 2-trifluoroacetate

[0192] A solution of (R}-tert-butvl 1-(4-fluorophenyiy-4a-(thiazole-2-carbonyi)-4a,5,7,8-
tetrahydro~1H-pyrazolo{ 3, 4-glisoquinoline-6(4H}-carboxyiate (1.0 g, 1.561 mmol) in 20%
trifluoroacetic acid/dichloromethane (100 mL) was stirred at room temperature for 30 minutes.
The solvent was removed in vacuoe then the crude residuce azeotroped twice with toluene to give
(Ry-(1-(4-fluorophenyi}-4,4a,5,6,7,8-hexahydro-1H-pyrazolo{3 4-glisoquinolin-4a-yi)(thiazol-2-
viymethanone trifluoroacctate as an orange solid {(0.584 g). LCMS (Method F, ES-APT: RT 1.30
min, mH = 381.0; TH NMR (400 MHz, CDCLy: 0 802 (1H, d, F=2.7Hz), 7.78(1H, d, § = 2.7
Hz), 748 (1H, 8), 7.46-7.41 {(2H, m), 7.24-7.16 {ZH, m}, 6.57 (1H, s}, 445 (1H, d, ] = 12.5 Hz),
38 (IH,d, 1= 16.2Hz),3.74-3.65(2H, m)}, 334 (1H,d, I =132 Hz), 312 (1H, brt, J = 106
Hz), 280 (3H. 4, J=162Hz), 282 {(1H,d, =131 Hz}, 262 {1H, 4, J = 154 Hz}.

Intermediate 32, (Ri-tert-butvl 1-{4-fluorophenvil-da-C-(trimethvisilvithiazole-4-

carbonvh-4a,8.7, B-tetrahvdro-1H-pyrazolol3.4-olisoguinoline-6{dH -carboxviate
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{01931 A solution of 4-bromo-2-{trimcthylsilyiithiazole (304 ul, 1.784 mumol} in dry cther (2
mb} was added to a solution of butyllithiom (2.5 M in Hexanes) (731 ul, 1.828 mumol} in dry
ether {1 mbL) at -78 °C. The reaction mixture was stirred at -78 °C for 30 minutes. A solution of
{R)-6-tert-butyl 4a-methyl 1-(4-fluorophenyl)-4a.5,7 8-tetrahydro-1 H-pyrazolo{3.,4-
ghsoquinoline-da,6(4H}-dicarboxylate (250 mg, 0.585 mumol} in dry ether (5 mL) was added
dropwise and the reaction mixture was stirred for 0.5 hour at -78 °C then slowly warmed to -50
°C over 2 hours. Water (10 mL} was added and the reaction mixture was stirred at room
temperature for 10 minutes. The aqueous layer was extracted with cthyl acetate (3 x 15 mbL). The
combined organic extracts were washed with brine (20 L), dried over magnesium sulfate,
filtered and concentrated in vacuo to give a dark orange oil. The crude product was purified by
column chromatography on silica gel (gradient: 8-40% cthyl acetate o ischexane) to afford (R)-
tert-butyl [-{(4-fluorophenyiy-da~(2-(trimethylsilylthiazole-4-carbonyh-4a,5,7 8-tetrahydro-1H-
pyrazolo[3 4-glisoquinohine-6{4H)-carboxylate as a pale vellow foamy solid (76 mg). LCMS

{(Method F, ES-API: RT 2.65 mun, m+H = 553.3,

Intermediate 33, (Ri-methvi 1-{4d-fluoronhenvi-6~(3-{irifluoromethviinhenvhsulfonvh-

4.42.5.6.7.8-hexahvdro~-1H-pyvrazelol 3. 4~olisoquinoline-4da-carboxviate

MeQ O 0 O

NGy
VS

o

CFy

[0194] A solution of (R}-6-tert-butyl 4a~-methyl F-(d-fluorophenyl}-4a,5,7 s~tetrahydro~-H H-

pyrazolo[3 4-glisoquinohine-4a,6{4H)-dicarboxylate (2.0 g, 4.68 mmol} in 20% trifluoroacetic
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acid/dichloromethane (50 mL} was stirred at room temperature for 1 hour. The solvent was
removed i vacuo, azeotroping three times with toluene (~20 mb), to give a dark orange oil. The
o1l was dissolved in dichloromethane (50 b} and 3-(&rifluoromethylibenzene-1-suifonyl
chloride (6.900 ml, 5.61 mmol) was added followed by diisopropylethylamine (4.09 mi, 23.39
mumol}. The reaction mixturc was stirred at room temperature for 20 minutes, and then solvent
removed in vacuo to give a dark orange otl. The crude product was purified by chromatography
on silica gel (gradicnt: 0-45% cthyl acetate in ischexane) to afford (R)-methyl 1-(4-
fluorophenyli-6-((3-(trifluoromethyliphenylisulfonyiy-4,42,5,6,7 8-hexahydro- 1 H-pyrazolo[3,4-
ghsoquinoline-da-carboxylate {931 mg) as a pale yellow solid. LCMS (Mcthod F, ES-API: RT

2.62 min, mtH = 536.2.

[0195] The following intermediates 34-54 were similarly prepared from the appropriate

starting material:

Intermediate 34, (Ry-methyl 1-{4-fluoropheny-6-{m-tolvisulfonv-4.44,5.6.7 . 8-hexahvdro-1H-

nyrazolol3.4-glisoguinoline-4a-carboxvlate

MeO._ O O

{0196] LOCMS (Method F, ES-API: RT 2.52 min, mtH =4822,

Intermediate 35, (R}-methyl 1-{4-fluorophenyh-6-{(3-methoxvphenvhsulfonvl}-4,44.5.6.7 8-

hexahvdro-1H-pyrazolol3.4-glisogquinoline-4a-carboxvlate

“

g
MeO_0 o |
Y N
5 OMe
/4 N™™
N &
N
F

{81971 LOMS (Method F, ES-APH: RT 2.44 min, m+H = 498,
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intermediate 36. (Ry-methyl 6-((3-fluorg-4-methylphenyhsulfonvii-1-{4-fuorophenyl)-

4.4a.5.6.7 8-hexahydro-1H-pyrazolof 3 4-shisoguinoline-da-carboxvlate

~
MeO__ .0 O |
S
S i/\?j\‘/ b
N A

'/‘.——"'

AN

F

[0198] LOMS (Method F, ES-API): RT 2.57 min, m+H = 500.

Intermediate 37, (R)-methyl 1-(4-ByorophenyD-6-(phenvisulfonvii-4.4a.5.6.7 8-hexahvdro- 1 H-

pyvrazolol 3 4-ghisoquinoline-da-carboxvlate

MeCL_.O 0 0O

TN N
N N[
A
N
F.'

{0199] LOCMS (Method F, ES-API): RT 2.40 min, m+H = 468.2.

intermediate 38, (Ry-methvi 6-{(3-chlorophenviisulfonviy-1-{4-fluorophenvih-4.4a.5.6.7.8-

hexahvdro-1H-pvrazolol3.4-clisoquinoline-4a-carboxviate

MeG_.C ¢ O
DA

S O
7 N
N P \l/\,}/

N

{0200 LCMS (Method F, ES-API): RT 2.58 min, m+H = 502.2.

intermediate 39, (R)-methvl 1-{4-fluorophenv}-6-tosvl-4.4a.5.6.7.8-hexahvdro-1H-pvrazolol 3.4~

olisogquinoline-4a-carboxvlate

o0
192



WO 2013/177559 PCT/US2013/042732

[0201] LOMS (Method F, ES-API): RT 2.51 min, m+H = 482,

Intermediate 40, (R)-methv] 6-{{4-fluoro-3-{irifluoromethvhiphenvhisulfonvi-1-(4-

fluorophenvi-4.4a.5.6.7.8-hexahvdro- | Honvrarolel3.4-chisoquinohine-da-carhoxviate

MeCO._.0 - | ]
le“" O

; YR
N

N
w

[
=

{0202] Using HCI {(4M soluation in dioxane) in place of trifluorcacetic acid/dichloromethane.

LOMS (Method F, ES-API)Y: RT 2.66 min, m+H = 554,

Intermediate 41 . (R)-methv] 1-{4-fluorophenv-6-((3 4 S-trifluorophenvhisulfonvi-4.4a.5 6.7 &-

hexahvdro-1H-pyrazolol 3.4-slisoquinoline-da-carboxvlate

MeO G

N7 =
\N ;
= F
O
/

192031 Using HCI {(4M solution in dioxane) in place of trifluoroacetic acid/dichloromethane.

10

LCMS {Method F, ES-APE): RT 2.59 min, m+H = 522 1.

intermediate 42, (R)-methvl 6-({3-fluoro-4-(triflucromethvhiphenvhDsulfonvh-1-(4-

fhuoropheny-4 45 5 6.7 8-hexahvdro-1H-pvrazolol 3 4-elisoquinoline-4a-carboxvlate
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{0204 Using HCI (4M solution in dioxane) in place of trifluorcacetic acid/dichloromethance.

LOMS (Mcethod F, ES-APH: RT 2.88 min, m+H = 554 2.

Intermediate 43, (R)-methvl 6-{{1-cthvi-1 H-pvrazol-4-vhisulfonvli-1-{4-fluorophenvi}-

4 4a.5.6.7 8-hexahvdro-1H-pvrazolo[3.4-clisoquinoline-4a-carboxvlate

MeCG._.C O O

N\

5
3 N N
Ni]i . \E\;N
N = S

.

7
i

F
1920581 Using HCI {(4M solution in dioxane) in place of trifluoroacetic acid/dichloromethane.

LCMS {Method F, ES-APE: RT 2.3& min, m+H = 4&6.2.

intermediate 44. (R)-methvl 6-({3.4-dichlorophenvhsulfonv-1-(4-fluorophenvi-4.4a.5.6.7 &-

hexahvdro-1H-pvrazolol3 4-clisoquinoline-4a-carboxvlate

{0206} Using HCl (4M solution in dioxanc) in place of trifluoroacctic acid/dichloromethane,

LCMS (Method F, ES-API): RT 2.71 min, m+H = 536.

Intermediate 45, (Ry-methyl 1-{pyridin-3-yD-6-{{3-{trifluoromethyDinhenyDsulfonvi)-

4.4a.5.6.7 8-hexahvdro-1H-pyrazolol3.4-slisoquinoline-4a-carboxvlate

o0
-}
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N\
N

Q)

18207}  Using HCI (4M solution in dioxance) in place of trifluoroacctic acid/dichloromethane .

LCMS (Method F, ES-API): RT 2.24 min, m+H = 519,

Intermediate 46. (Ry-methyvi 6-{{3 4-dichlorophenvhsulfonyvh-1-phenvi-4 4a.5.6.7.8-hexahvdro-

1H-pvrarolol 3 4-gliscauinoline-4a-carboxvlate

{0208] Using HCI (4M solution in dioxane) in place of triflucroacetic acid/dichloromethanc.

LCMS (Method F, ES-API): RT 2.68 min, m+H = 519,

Intermediate 47. (R)-methvl 6-{(3 . 4-difluorophenvhDsultonvhi-1-(4-fluorophenvl}-4.4a.5.6.7.8-

hexahvdro-1H-pyrazolol3.4-glisoquinoling-4a-carboxyvlaie

F

[0209]  Using HCI (4M solution in dioxane) in place of trifluorcacetic acid/dichioromethanc.

LCMS (Mcthod F, ES-API): RT 2.48 min, m+H = 504,

Intermediate 48, (R)-methvl 6-((3 4-dichiorophenviisulfonvl-1-(3 4-difluorophenvi)-

4 4a.5.6.7 8-hexahvdro-1 H-pvrazolol 3.4-slisoquinoline-4a-carboxvlate
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N F Ci
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F

{02101 Using HCI (4M solution in dioxane) in place of trifluoroacetic acid/dichloromethane,

LCMS (Method F, ES-API): RT 2.78 mun, m+H = 555,

Intermediate 49, (R)-methyl o-({(4-chloro-3-fluorophenvhisulfonyi-1-{4-flucrophenyii-

53 4.4a35.6.7 &-hexahvdro-1H-pyvrazolol3 4-glisoquinoline-4a-carboxvliaie

MeO_ O O 0O

N\
3 F
N
7 Y
e
-
F’

{0211} Using HCI (4M solution in dioxane) in place of trifluoroacetic acid/dichloromethanc.

LCMS (Method F, ES-API): RT 2.59 min, mtH = 520.0.

Intermediate 5O, (R)-methvl 1-{4-fluorophenvh-6-({ 1 -methvl-1H-pyrazol-3-vhsulfonvh-

10 4.4a.5.6,7.8-hexahvdro-1H-pyrazolo[3 . 4-glisogquinoline-4a-carboxvlate

MeQ._  .C 0 ¢

N
-2
N
Mgy

L)

{0212} Using HCI {(4M solution in dioxane) in place of triflucroacetic acid/dichloromethane.

LCMS {Mgthod F, ES-APE): RT 2.00 min, m+H = 472.0.

intermediate S1. (Ry-methyl 1-(4-fluorophenvh-6-{{ 1 -methvi-1H-pyrazol-4-vlisulfonyl)-

15 4.4a.5.6.7 8-hexahvdro-1H-pyrazolol3 4-slisoquincling-da-carboxvlate

39
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{02131 Using HCl (4M solution in dioxanc) in place of trifluoroacctic acid/dichloromethane,

LCMS (Method F, ES-APT): RT 1.99 min, m+H =472,

Intermediate 52, (Ry-methv] 6-{{1.3-dimethvl-1H-pyrazol-5-vhsulfonvh-1-{4-fluorophenv}-

4.4a.5.6.7 8-hexahvdro-1B-pyrazolol3.4-slhisoquinoline-4da-carboxvlate

{0214] Using HCI (4M soluation in dioxane) in place of trifluorcacetic acid/dichloromethance.

LOMS (Method F, ES-APH: RT 2.23 min, m+H = 486.2.

Intermediate 53, (R)-methvl 1-{4-fluorophenvh-6-({ 1 -methvl-1H-pvrazol-5-vhsulfonvi)-

4 4a.5.6.7 8-hexahvdro-1H-pvrazolol3.4-clisoquinoline-4a-carboxviate

[B8215]  Using HCI {(4M solution in dioxane) in place of trifluoroacetic acid/dichloromethane.

LCMS {Method F, ES-APE): RT 2.15 min, m+H = 4722

intermediate 54. (R)-methvl 6-({1-ethvl-1 H-pvrazol-3-vDsulfonvh-1-{4-fluorophenvii-

4 4a.5 6.7 8-hexahvdro-1H-pvrazolol3.4-slisoquinoline-4a-carboxvlate
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[0216] Using HCI (4M solution in dioxane) in place of trifluorcacetic acid/dichioromethanc.

LCMS (Mcthod T, ES-API): RT 2.26 min, m+H = 486. 1.

Lntermediate 55, (Ri-tert-butvi 1-{4-fuorophenvii-da-(thinzole-S5-carbonvii-43,5.7,8-

tetrahvdro~-1H-pyrazolol 3 4-clisoguinoline-6{4dH -carboxviate

{02171 2-(Trimethylsilyhthiazole {285 pl, 1.784 mmol)} in dry cther (2 mL) was added to
butyliithium (2.5 M in Hexanes} (731 g, 1.828 mmol) in dry cther (1 mL} at -78 °C. The
reaction mixture was stirred at -78 °C for 30 minutes. A solution of (R}-6-tert-butyl 4a-methyl 1-
{4-fluorophenyl)-4a.5,7 &-tetrahydro-1H-pyrazolof 3, 4-glisoquinoline-4a,6(4H)-dicarboxylate
(250 mg, 0.585 mmol} in dry cther {6 mbL) was added dropwise and the reaction mixture was
stirred for 6.5 hour at -78 °C. Water (10 mL) was added and the reaction mixture was stirred at
room temperature for 10 minutes. The aqueous layer was extracted with cthyl acetate (3 x 15
mb}. The combined organic extracts were washed with brine (20 mbL), dried over magnesium
sulfate, filtered and concentrated in vacuo to give an orange solid. The crude product was
purified by chromatography on silica gel {gradicnt: 0-40% cthyl acetate in 1sohexane) to afford
(R)-tert-butyl 1-(4-fluorophenyl-da-(2-{trimethylsilyhthiazole-5-carbonyl}-4a,5,7.8-tetrahydro-
{H-pyrazolo[3 . 4-glisoquinoline-6{4H)-carboxylate (8&mg) as a yellow solid. LCMS {(Method F,
ES-APD: RT 2.38 min, m+H =481 .2,
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Intermediate 36, (R)-(1-(4d-fluorophenvD-0-{m-tolvisulfonvi-4.42.5.6,7 8-hexahvdro-1H-

pyvrazolol3.d-clisoguinolin-4da-viimethanol

{0218] Superhydride {1M solhution in tetrahvdrofuran, 43.2 mi, 43.2 mmol} was added slowly
to a sohation of (R}-methyl 1-{(4-fluorophenyi}-6-(m-tolylsulfonyl}-4,42,5,6,7 8-hexahydro-1H-
pyrazolo3.,4-glisoquinoline-4a-~carboxylate (5.2 g, 10.80 mmol} in tetrahydrofuran (100 mL) at §
°C and stirred for 2 hours. The reaction was guenched with ammonium chiloride solution
{aqueouns, 100 mb) and cthyl acctate (100 mL) was added. The phases were separated and the
organic phase was washed with brine (100 mL}, dried (sodium suiphate} and solvent removed to
give a yellow oil. The crude product was purified by chromatography on silica gel (gradient: -
80% cthyl acctate in ischexanc) to afford (R)-(1-{4-fluorophenyli-6-(m-tolylsulfonyi})-
4,43,5,6,7 8-hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-ylUimethanol (4.45 g} as a white solid.
LCMS (Method F, ES-APE): RT 2.36 min, mtH = 454,

{0219] The following intermediate 57 was similarly preparcd from the appropriate starting

materials;

Intermediate 57, (R)-{6-({3.5-difluorophenvlisulfonv-1-{4-fluorophenyh-4,44.5.6.7 8-

hexahvdro-1H-pyrazolol3.4-zlisoquinolin-da-vhimethanol

OHg o
; P £
e
N .
oo &
)
E:-:

19220] LOMS (Method F, ES-API): RT 2.40 min, m+H = 476.2.
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Intermediate 88, (R)-1-{4d-fluorophenvh-6-{m-tolvisulfonvh-4.4a.5.6,7 8-hexahvdro-1H-

pyvrazolol3.d-clisoguinoline-da-carbaldehvde

H._ 0O ’/l
-, k?\\s i\
R\
N j“o
N T
N
F!

[0221] (R)-(1-(4-Fluoropheny}-6-(m-tolylsulfonyi}-4.44,5,6,7 8-hexahydro- 1 H-pyrazolo[3 4~
ghsoquinolin-da-yhmethanol (3.5 g, 7.72 mumol) was dissolved in dichloromethane (80 mL) and
Dess-Martin Periodinane {5.24 g, 12.35 mmol) was added. The reaction was stirred at room
temperature for | hour. A saturated solution of sodiom hydrogen carbounate {aqueous, 50 ml) was
added and the mixture was stured for 10 minutes. The phases were separated and solvent
removed to give a pale yellow solid. The crude product was purified by chromatography on stlica
gel (gradient: 3-80% ethyl acetate in ischexane} to afford {R)-1-(4-fluorophenvl}-6-{m-
tolyisulfonyi)-4,4a,5,6,7,8-hexahvdro-1 H-pyrazolo] 3,4-glisoquinoline-4a-carbaldehyde (2.9 g}

as a very pale vellow solid. LUMS (Method F, ES-API): RT 2.46 min, m+H = 452,

{0222} The following intermediates 39-61 were similarly prepared from the appropriate

starting material:

Intermediate 539, (R)-6-((3.5-difluorophenvDsulfonvD-1 -(4-fluorophenvii-4.4a.5.6.7 8-

hexahvdro-1H-pyrazolol 3.4-slisoquinoline-4a-carbaldehvde

{02231 LOCMS (Method F, ES-API: RT 2.54 min, m+H =474 .2,

Intermediate 60, (R)-1-{4-fluorophenvh-6-{(3.4 S-trifluorophenyvhsulfonvi-4.44.3,6.7.8-

hexahvdro-1H-pyrazolol3.4-glisoquinoling-4a-carbaldehvde
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N
{#224] LOMS (Method F, ES-API): RT 2.85 min, m+H+CH;0H {(sample prepared in CH0OH,

giving methanol hemiacetal) = 524 2,

intermediate 61. (R)-tert-butvl 1-{4-fluorophenvli-da-(1-methvi-1H-pvrazole-4-carbonvi)-

5 4a.3.7 8-tetrabhvdro-1H-pvrazolo[3.4-2lisoguinoline-6{4H)-carboxvlate

A\
Nxﬁ
5 11
AN
LBoo
N N
N ~
N/
F

{0225] LOCMS (Method F, ES-API): RT 2.24 min, m+H = 478.2.

intermediate §2. (R3-(1-(4-fluorophenvi-6-{m-tolvisuifonvi-4.4a,5.6,7 . 8-hexahvdro-1 H-

pyvrazolol3.d-elisoguinolin-4a-vi{ pvrinidin-2-vi-{R/S}-methanol

10
{0226] To astirred solution of 2-(tributylstannyhpyrimidine (428 gf, 1.351 mmol} in dry

tetrahydrofuran {5 mL) was added butyllithium (2.5 M in hexanes) (554 ul, 1.384 mmaol) at -78
°C. The reaction mixture was stirred at -78 °C for 1.5 hours. A solution of (R)-1-(4-

fluorophenyl)-6-(m-tolylsulfonyl}-4,4a,5,6,7,8-hexahydro- | H-pyrazolo[3,4-glisoquinoling-4a-
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carbaldehyde (200 mg, 0.443 mmol} in dry tetrahydrofuran {5 mL) was added dropwise and the
reaction mixture was stirred for 1.5 hours at -78 °C. Water (25 mL) was added and the agueous
layer was extracted with ethyl acctate (2 x 30 mL). The combined organic layers were washed
with brine (30 mL)}, dried over magnesium sulfate, filtered and concentrated in vacuo. The
residue was partitioned between acetonitrile (25 mb) and hexanes (15 mbL). The hexane layer
was discarded. The acetonitrile layver was concentrated in vacuo to give a pale orange oil. The
crude product was purified by chromatography on silica gel (gradient: 0-100% cthyl acetate in
isohexanc) to afford (R}-(1-(4-fluorophenyl)-6-(m-tolvisulfonyi)-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3.4-glisoquinchn-da-yl}pyrimidin-2-yhmcthanol {75 mg} as a colouriess oil. LCMS

{Method F, ES-APT): RT 2.27 min, mtH = 532.2.

Intermediate 63, 2-(benzvithio-6-{rifluoromethyvDpyridine

{02271 To asuspension of sodinm hydride {0.170 g, 4.24 mmol} in tetrabydrofuran (10 mL}
was added phenylmethanethiol (0.338 mi, 2.8& mmol} dropwise at 8 °C. The reaction mixture
was stirred at § °C for 15 minutes then 2-fluoro-6-(tritftuoromethyhpyridine (0.365 mi, 3.03
mmol) was added dropwise. The reaction mixture was stirred at § °C for 30 minutes. Methanol
{1 mL} was added carcfully and the reaction mixture was stirred at § “C for a further 18 minutes
then water {5 mb) and dichloromethane {10 mL) were added. The organic layer was recovered
using a phase separator cartridge then concentrated in vacuo to give 2-(benzyithio)-6-
{triffuoromethylpyridine {538 mg} as a colourless oil. LCMS (Method F, ES-APT): RT 2.80 min,
miH = 2701,

Intermediate 64, 6-{trifluoromethvhipvridine-2-suifonvi chioride

O
Cioit
|
{0228] To asuspension of 2-(benzylthio}-6-{trifluoromethyhpyridine {580 mg, 2.154 mmol} in
acctic acid (¥ mL} and water (4 mL} was added N-chlorosuccinamide {1438 mg, 18.77 mmol},

and the mixture was stirred at room temperature for 1 hour, Water (10 mL) was added and the

Ne)
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mixture was cxtracted with dichloromethane (2 x 10 mL). The organic extract was washed with
saturated aqueous sodium hydrogen carbonate solution {10 mL) and saturated brine (10 mL),
dricd over magnesium sulfate, filtered and concentrated in vacuo to give 6-
{trifluoromethyhpyridine-2-sulfonyl chloride (436 mg) as a colourless oil. LCMS (quenching
with morpholine; Method F, ES-APTY: RT 1.84 min, (m+H+morpholine-Cly =297.1.

{0229] The following intermediates 65-66 were similarly prepared from appropriate starting

materials:

Intermediate 65, 2-{irfluoromethylipvridine-4-sulfonvl chioride

{0230] LCMS (quenching with morpholine; Method F, ES-APT): RT 2.03 min,
(nr+H+morpholine-Cly = 297 1.

Intermediate 66. 4-(trifluocromethyhpvridine-2-sulfonvl chloride

ol
\ N aY
Nz

{0231] LCMS (quenching with morpholine; Method F, ES-APT): RT 1.85 min,
(nr+H+morpholine-Cly = 297 1.

Intermediate 67. 3-Tuoro-d-{trifluoromethviibenzene-i-sulfonvi chioride

Ci\(’s? F
o” | =

ZNCF,
{62321  3-Fluoro-4-({trifluoromethyl)aniline (5 g, 27.9 mmol} was dissolved in acctonitrile (10
mkb}. The solution was cooled to (8 °C, and treated with tetratluoroboric acid {(48% agueous
sofution, 6.49 mi, 41.9 mmol} and tert-butyl nitrite (4.98 mi, 41.9 mmol}. The reaction mixture
was maintained at 0 °C for 1 hour, In the meantime, a suspension of copper (1) chioride (4.15 g,
41.9 mmol} in acctonitrile (40 mL) at O °C was saturated with sulfur dioxide gas by bubbling the

gas through the suspension with vigorous stirring for 30 minutes. When the diazotization
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reaction was complete after 1 hour, this sohation was added dropwise to the suspension of copper
{1} chloride, causing vigorous evolution of gas. The reaction mixture was then allowed to warm
to room temperature and stirred for 1 hour, after which time it was poured onto 100 mbL of an
ice/water slurry. Dicthyl cther (150 mL) was added, causing a precipitate to form, which was
removed by filtration. The filirate was washed with water (100 mL) and brine (100 mL), dried
over magnesium sulfate, filtered, and concentrated in vacuo to give 3-fluoro-4-
(triftuoromethylbenzence-1-sulfonyl chloride (6.62 g} as an orange oil. LCMS {quenching with

morpholine; Method F, ES-APT): RT 2.25 min, {m+H-+morpholing-Cl)y = 314.1.

Intermediate 68, (R, Z3-2-tert-butvi 8a-methvl 7-(hvdroxvmethviene)-6-0x0-3,4.6.7.8.8a-~

hexahvdrotsoguinoline-2 8a(1Hi-dicarboxyviate

{62331 Lithiom hexamethyldisilazide (12.93 mi, 12.93 mmol) was added to dicthyl ether 20
mb) at -78 °C. (R}3-2-tert-butyl 8a-methyl 6-0x0-3,4,6,7,8,8a-hexahydroisoquinoline-2, &a{ 1 H}-
dicarboxylate (WO2005087769) (1.0 g, 3.23 mmol} in cther (5 mL} was added followed by the
addition of 2,2, 2-trifluorocthyt formate (2.51 mi, 25.9 mmol} after 20 minutes. The reaction was
stirred at -78 °( for 2 hours then allowed to slowly warm to room temperature. 1M hydrochloric
acid (8 mL) was added, followed by water {10 mL) and cthyl acetate {10mL}. The organic phase
was separated, washed with brine, dried (magnesium suifate) and solvent removed to give (R, Z2)-
2-tert-butyl Ba-methyl 7-(hydroxymethyviene)-6-0x0-3,4,6,7 & 8a-hexahydroisoquinoline-

2,8a{1 H)}-dicarboxylate (1.09 g} as a yellow oil. LCMS (Method F, ES-API): RT 1.99 min, m-H
= 336,

Intermediate 69, (R}-6-tert-buivl da-methvl I-phenvi-4a.,5, 7. 8-tetrabvdro-1H-pyvrazolo!3.4-

slispguinoline-4a,6(4dH)-dicarboxviate

e
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108234) (R.Z)-2-tert-butyl Ba-methyl 7-(hydroxymethylenc)-6-ox0-3,4.6,7.8,8a-
hexahvdroisoquinoline-2,8a{ 1 H)-dicarboxylate (1.09 g, 3.23 mumol} was suspended in acetic acid
{20 b)), and sodium acetate trihydrate (0.265 g, 3.23 mmol) and phenylhydrazine (0.318 md,
3.23 ramol) were added. The reaction mixture was stitred at room temperature for 30 minutes,
then water (20 roll) and dichloromethane (20 mL) were added and the phases were separated via
a phase separator. The solvent was removed to give an orange oil, The crade product was
purified by chromatography on silica gel (gradient: 0-50% cthyl acetate in isohexane) to afford
(R)-6-tert-butyl 4a-methyl 1-phenyi-4a,5,7 8-tctrahydro- 1 H-pyrazolo] 3,4-ghsoquinoline-
4a,6{4H}-dicarboxylate (694 mg} as a pale yellow solid. LCMS (Method F, ES-API): RT 248

min, m+H = 410,

{02351 The following intermediates 70-73 were similarly prepared from appropriate starting

materials:

Intermediate 70, (R)-6-tert-butvl da-methvl 1-{pvridin-3-v¥-4a.3.7 B-tetrahvdro-1H-

pyrazolol 3. 4-glhisoquinoline-4a 6{4H)-dicarboxvlaie

19236} LOMS (Method F, ES-APH: RT 2.03 min, m+H =411

Intermediate 71. (R)-6-tert-butvl da-methvl 1-(3 . 4-difluorophenviy-4a.3.7 &-tetrahvdro-1H-

pyvrazolol3.4-glisoguinoline-4a 6(4H)-dicarboxvlate
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{02371 LCMS (Method F, ES-API): RT 2.58 min, m+H = 446,

intermediate 72, (R)-6-tert-butvl 4a-methvl 1-{(4-chlorophenviy-4a.5.7 8-tetrahvdro- 1 H-

vyrazolo{3 4-olisoquinoline-4a.6(4H)-dicarboxvlate

{0238] LOCMS (Method F, ES-API) RT 2.65 min, m+H = 444 .2,

Intermediate 73 {Ri-6-tert-butvl 4a-methvl -{d-{trifluoromethvbphenvh-4a.3.7 8-tetrahvdro-

1 H-pvrazolol3 4-glisoauinoline-4a 6{4H)-dicarboxvlate

MeQ O

7,0
10239] LOCMS (Method F, ES-API: RT 2.76 min, m+H = 478,

Intermediate 74, 4-{benzvithio)-2-{(trifluoromethvhnvridine

N "CF;

o
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19240} 4-Chloro-2-(triflucromethyhpyridine (141 pl, 1.102 mmol), 1.&-
diazabicyclo]5.4.0fundec-7-cne (DBU} (199 ul, 1.322 mmol), and phenylmethanethiol (129 g,
1.102 mmol) were dissolved in dry dimethyiformamide (2 mL). The reaction mixture was heated
at 100 °C in a microwave for 30 minutes, then partitioned between ether (25 mL) and water (25
mb). The aqueous layer was cxtracted with ether (2 x 25 mb) and the combined organic layers
were dried over magnesium suifate, filtered and concentrated in vacuo to give a pale yelow oil.
The crude product was purificd by chromatography on silica gel {gradient: 0-30% cthyl acctate
in ischexanc) to afford 4-(benzylthio}-2-(trifluoromethylipyridine (224 mg) as a colourless oil.

LCMS (Method F, ES-API): RT 2.79 min, ntH = 270.1.

Intermediate 75, (Ri<{1-{4d-Buorophenv}-6-{{3.4 3-triflucrophenvhsulfonvhi-4,.42.5.6,7 8-

hexabvdro-1H-pyvrazoloi3.d-glisoguinelin-da-vDmethanol

{8241} To asolution of (Rp-methyl 1-{4-fluorophenyl)-6-((3.4,5-trifluorophenyljsulfonyl)-
4,4a,5,6,7 8-hexahydro-1H-pyrazolo] 3,4-glisoquinoline-4a-carboxylate (1.0 g, 1.918 mmol} in
anhydrous dichloromethane (30 mL) at -78 °C under a nitrogen atmosphere was added
diisobutyl aluminium hydride (DIBAL-H} (1 M in Heptane) (7.67 ml, 7.67 mumol} dropwise over
10 minutes. The reaction mixture was stirred at -78 °C for 1 hour. Water {10 mL) was then added
and the reaction mixture stirred at -78 °C for 5 minutes, then warmed to room temperature over
15 minutes. The solution was partitioned between cthyl acetate {150 mL) and Rochelle's salt
{150 mL). The organic laver was washed with Rochelle's salt (150 mL), brine {100 mb), dricd
over magnesium sulfate, filtered and concentrated in vacuo to give an off white solid. The crude
product was purified by chromatography on silica gel {gradient: 0-90% cthyl acetate in
isohexane} to afford (R)-(1-{4-fluorophenyl}-6-((3.4,5-trifhuorophenyhsulfonyl)-4,44,5,6,7 8-
hexahydro-1 H-pyrazolo[3,4-glisoquinolin-da-ylmethanol (680 mg) as a white sohid. LCMS

{(Method F, ES-API) RT 2.58 min, m+H = 4842,
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Intermediate 76, 2-{(benzvithio)-4-{irifluoromethvDpvridine

. -CF3

i
N =

{82421 To asolution of phenylmethanethiol (356 ul, 3.83 mmol) and 2-flaoro-4-
{triftuoromethypyrnidine (369 ul, 3.03 mumol) 1o dimethylformamide (5 mL) was added
potassium carbonate (628 mg, 4.54 mmol). The rcaction mixture was stirred at 60 °C for 2 hours,
then cooled to room teroperature, water (10 mL) was added, and the mixture was exiracted with
cthyl acetate (3 x 15 mL). The combined organic layers were washed with saturated aqueous
sodium hydrogen carbonate solution (28 mL), brine (20 mL), dried over magnesium sulfate,
filtered and concentrated in vacuo to give a pale yellow oil. The crude product was purified by
chromatography on silica gel (gradient: (-20% cthyl acetate in ischexane) to afford 2-
{benzyithio}-4-(trifhuoromethylpyridine (510 mg) as a colourless oil. LCMS (Method F, ES-
API}: RT 3.04 min, m+H = 270.1.

Lntermediate 77, 4-bromo-2-{(pyvrrobdin-~-1~-vDpyvridine

®

N

N

!
= Br

{02431 2. 4-Dibromopynidine (1.0 g, 4.22 mmol} was dissolved in ethanol (40 mL) and
pyrrolidine (1.733 mi, 21,11 mumol) was added. The reaction mixture was stirred at 70 °C for 20
hours. The reaction mixture was cooled to room temperature and the solvent was removed in
vacuo to give a pale yellow solid. The crude product was purified by chromatography on silica
gel {gradient: (-8(% cthyl acctate in isohexane) to afford 2-bromo-4-(pyrrolidin-1-yiipyridine
(460 mg} as a white solid, and 4-bromo-2-(pyrrolidin-1-ylipyridine {260 mg} as a white solid.
LCMS {(Method F, ES-APE: RT 0.79 min, m+H = 227.1/229.1.

Intermediate 78, (R)-(1-(4d-fluorophenv-4,43.5.6.7 8-hexabhvdro-1 H-pyvrazolo3,4-

clisgguinolin-da-viid-{trifluoromethvhpvridin-2-vimethanone

{01
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{0244 (R)-tert-butyl 1-{(4-fluorophenyli-da-{d-(trifluoromethyljpicolinoyi}-4a,5,7 8-
tetrahydro-1H~pyrazolo[3 4-glisoquinohine-6{4H)-carboxvlate (2 g, 2.65 mmol} was dissolved in
a solution of HCl in dioxane (4M) (13.27 mi, 53.1 mmol) and the reaction mixiure was stirred at
roorn temperature for 45 moinutes. The solvent was rerooved in vacuo to give an orange gum.,
This was treated with a muxtore of 10% methanol (containing 1% of ammonia)/dichloromethane
until complete dissolution of the gum, then the solvent was removed in vacuo to give an orange
solid. The crude product was purified by chromatography on silica gel (gradient: 3-10%
methanol (containing 1% of ammonia} in dichloromethane) to give {(R)~(1-(4-fluorophenvi}-
4,4a,5,6,7,8-hexahydro-1 H-pyrazolof 3,4-glisoquinolin-da-y1y{(4-(triffuoromethyvipyridin-2-
yhmethanone (810 mg} as a pale orange solid. LCMS (Method F, ES-API): RT 1.41 min, m+H =
4432,

intermediate 79, l-methvi-6-0x0-1.6-dibvdropvridine-3-suifonic acid, ammonium salt
H03&\E|/\\\AJ\

{#245] Chlorosulphonic acid {2 ml, 30.1 mmol} was added cautiously dropwise by pipette over

5 minutes to stirred neat -methylpyridin-2(1H)-one (8.09 mi, 82 mmot} and the resulting
viscous solution was stirred at 50°C for 40 hours. The cooled solidified reaction mixture was
then added cautiously to water (100ml), giving a clear brown solution. This solution was
concentrated in vacuo to 40ml, then made basic with concentrated ammonia solgtion, and
washed with dichloromethane (6x100ml). The aqueous phase was then evaporated to give a

brown slurry which was triturated in methanol and filtered. The filtrate was evaporated to give 1-
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nmethyl-6-0x0-1,6-dihydropyridine-3-sulfonic acid, ammonium salt (3 g} as a brown solid. LCMS

{Method F, ES-API): RT (.46 min, m-H = {88.0.

Intermediate 80, (R)-methvl 6-((3,5-difluoro-d-methoxvphenvhsulfonv-1-{4-

fluorophenvi-4.4a.5.6.7.8-hexabhvdro-1H-nvrazolo|3 4-clisoguinoline-da-carboxviate

[0246] To asolution of (Ry-methyl 1 -(4-fluorophenyl}-6-({3.4,5-trifluorophenylisulfonyl)-
4,4a,5,6,7 &-hexahydro-1H-pyrazolo[ 3, 4-glisoquinoline-4a-~-carboxylate (150 mg, .288 mmol}
in dimethyl sulphoxide (4 mL} was added sodium methoxide (25% in methanol} (65.8 ul, 0.288
mmol} dropwise. The reaction mixtnre was stirred at room temperature for | houy, then aliowed
to stand at room temperature overnight. The crude product was purified by column
chromatography on silica gel (gradient: 0-50% cthyl acetate in isohexane) to afford (R)}-methyl
6-{{3,5-diftuoro~4-methoxyphenysulfonyh)-1-(4-fluorophenvli}-4,4a,5,6,7, 8-hexahydro~1 H-
pyrazolo|3,4-ghsoquinoline-da~carboxylate (150 mg) as a pale yellow solid. LCMS (Method F,

ES-APT): RT 2,51 min, m+H = 5342,

intermediate 81, (Ri¥-tert-butvi 1-{4-flnorophenvl-da-(R/N)-{hvdroxv{(l-methvi-1H-pyvrazol-

4-viimethvii-4a.5.7.8-tetrabvdro-§ H-pvrazolol3.d-slisoguinoliine-6{4H-carboyxvliate
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{82471  To asolution of n-butyl lithium (2.5 M in Hexanes} (312 ul, 0.780 mmol} in
tetrahydrofuran (2 mL) was added 4-iodo-1-methyi-1H-pyrazole (157 mg, 0.755 mmol}) in
tetrahydroforan (I mL) at -78 °C. The mixtare was stirred at this temperature for  hour, then a
solution of (R)-tert-butyl 1-{4-fluorophenyly-da-formyl-4a,5,7 8-tctrahydro-1 H-pyrazolof 3,4~
ghsoquinoline-6{dH)-carboxylate {100 mg, 0.252 mmol} in tetrahydrofuran {1 mb) was added
dropwise to the reaction mixture. The mixture was stirred at this temperature for 30 minutes.
Water (6 mL) and dichloromethanc (& mL) were added and the phases were separated using a

vhase separator cartrigde, The solvent was removed in vacuo to give an orange oil,
o o o

{0248} A sccond reaction was performed with inverse addition of n-butyl lithium. To a
solution of 4-10do-1-methyl-1H-pyrazole (157 mg, 0.755 mmol) in tetrahydrofuran (2 mL) was
added n-butyl lithtom (2.5 M in Hexanes) (312 ul, 0.780 mumotl} at -78 °C. The mixture was
stirred at this temperatore for 1 hour, then a solution of (R)-tert-butyl 1-(4-fluorophenyi}-da-
formyl-4a,5,7 8-tetrahydro-1 H-pyrazolo[ 3,4~ ghsoquinoline-6{(4H}-carboxylate (100 mg, 0.252
mmol) in tetrahvdrofuran(l ml) was added dropwise to the reaction mixture. The mixtare was
stirred at this teroperature for 30 nunutes. Water (6 mL) and dichloromethane (8 mL) were added
and the phases were separated using a phase separator cartrigde. The solvent was reraoved in
vacuo to give an orange oil, with a similar cormaposition to the previous reaction product

according to LC/MS analysis.

[0249] Both reaction products were combined and purified by column chromatography on
sitica gel (gradient: 0-100% cthyl acetate in isohexane) to afford (R)-tert-butyl 1-(4-
fuorophenyl-da-(Chydroxy{ I-methyl- 1 H-pyrazol-4-vhimethyl}-4a,5,7 8-tetrahydro- L H-
pyrazolo]3,4-ghisoquinoline-6(4H)-carboxylate {41 mg) as a pale orange gum. LOCMS (Method

F, ES-API}: RT 2.21 min, m+H = 480.2.

Intermediate 82, ((Ri-tert-butvi 1-{4-flucrophenvi-4a-(4-(rilluoromethyvhipicolnovi~

42.5.7 8-tetrahvdro-1 H-pyvrazolold 4-¢lisoquineline-6{dH -carboxviaie)h
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{0250] A solution of 2-bromo-4-(triflucromethylipyridine (2.344 ml, 18.95 mmol} in dry cther
{15 mL} was added dropwise over 15 minutes to a solution of isopropylmagnesium chloride
2M, 9.47 mi, 18.95 mmol} in dry cther (30 mL} at § °C, during which the solution darkened to a
brown colour. Afier stirring at 0 °C for a further 45 minutes a solution of (R)-0-tort-butyl 4a-
methyl 1-{(4-fluorophenyl)-4a,5,7 8-tetrahydro~-1H-pyrazolo{3,4-glisoquinoline-4a,6{4 H})-

~
/
I

dicarboxylate (2.7 g, 6.32 nunol) in dry cther:tetrahydrofuran (4:1, 30 mL total) was added
dropwise over 20 nunutes at § °C. The resulting dark coloured solution was stirred at § °C for 20
minutes, then stirred at room temperature for a forther 2 hours. The reaction mixture was diluted
with ice/water (20 mL), acidified with IM HCI (40 mL) and extracted with ethyl acetate (100
mb). The organic phase was washed sequentially with water (50 mL), saturated sodium
hydrogen carbonate sohution (50 mL} and brine (30 ml), dried (magnesium sulphate), filtered
and evaporated in vacuo to give a brown gum. This was dissolved in acetonitrile (50 mL}, 1M
HCI (10 mL) was added, and the sohution stivred for 2 hours at room temperature. Ethyl acetate
{150mL} was added and the organic phase washed sequentially with brine (30 mL), saturated
aqueons sodium hydrogen carbonate (508 mb} and further brine {30 mL}. The organic phase was

then dried {magnesium sulphate}, filtered and evaporated in vacuo.

{0251] The residual brown gum was purified twice by column chromatography on silica gel
{gradients: §-10% cthyl acetate in dichloromethane, and 0-30% cthyl acetate in isohexane) to
give (R)-tert-buty! 1-(4-fluorophenyi)-da~-{4-(trifluoromethylpicolinoyl}-4a,5,7, 8-tetrahydro- 1 H-
pyrazoio]3.4-glisoquinoline-6{4H-carboxylate (2.65 g} as a light brown foam. LCMS (Method

FOES-APD: RT 2.91 min, m+H = 543,

Intermediate 83, ({(Ri-fert-butvi {-{4-fluoropheny-4a-{thiazole-d-carbonvi-42.5,7.8-

tetrahvdro-i H-nvrazelold,d-slisoquinoline-6{ 41l -carboxviate)
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[0252] A suspension of isopropylmagnesium chloride (2M in tetrahydrofuran, 1.755 ml, 3.51
mmaol) in dry cther (4.5 mL) at 0 °C was treated dropwise with a solution of 4-bromo-2-
(trimethylsilylythiazole {0.829 g, 3.51 mmol} in dry cther (2.5 mb) and the resulting suspension
stirred at G °C for 1 hour. The suspension was then treated dropwise with a solution of (R)-6-tert-
butyl 4a-methyl {-(4-fluorophenyij-4a,5,7 8-tetrahvdro~- 1 Hepyrazolo[3,4-ghisoquinoline-
da,0{4H)-dicarboxylate (0.5 g, 1.17 mmol) in dry ethertetrabydrofuran (4:1, 5 mL total volume)
and the resulting suspension stirred at § °C for 15 munutes. The reaction mixture was then
allowed to warrm fo room temperature, and the solution stirred for a further 3 hours. The reaction
mixture was cooled to 0 °C, and ice water (30 mL) added dropwise. The agueous laver was
extracted with ethyl acetate (3 x 50 mL} and the combined organic extracts washed with brine
{50 kL) and dried over magnesium sulphate. The solvent was removed fo give an orange oil.
This was dissolved in acctonitrile (12 mL) and treated dropwise with 1M aqueous HCH(T171 yl,
1.171 mmol) and the resulting solution stirred at room temperatare for 1.5 hours. The reaction
was diluted with ethyl acetate (150 mL} and washed sequentially with brine (50 mL), saturated
aqueous sodium hydrogen carbonate solution (80 mL), and further brine {50 mL). The organic
layer was dried over magnesinm sulphate and the solvent removed. The crude product was
purified by column chromatography on silica gel {gradient: 5-95% cthyl acetate in isohexane) to
afford {R)-tert-butyl 1-(4-floorophenylj-da-(thiazole-d-carbonyl}-4a,5,7 8-tetrahydro- 1 H-
pyrazolo3,4-glisoquinoline-6{4H-carboxylate (238 mg) as a pale yellow gum. LCMS (Method

FOES-APE: RT 2.55 min, m+H = 481.2.

Intermediate 84, 4-(benevithio§H-1.2.3-triazole
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{8253} Benzyl bromide (11.79 ml, 99 mmaol) was added dropwise to a sohution of sodium 1H-

1,2, 3-tnazole~5-thiolate {(12.2 g, 99 ramol} in cthanol (100 mL) at § °C. The reaction mixture
was allowed to warm to roorn temperature and stirred for 20 minutes, The reaction mixture was
diluted with ethyl acetate (100 mL) and washed with water (100 mL), brine (100 mL) and dried
{sodium sulphate). The solvent was removed to give 4-(benzylthio)-1H-1,2 3~triazole (16.9 g) as
a white solid. LCMS (Method F, ES-API): RT 1.66 min, ro+H = 191.9; 1H NMR (400 MHz,
CDCI3y 0972 (1H, vbrs), 747 (1H, 8}, 7.30-7.21 (58H, m), 4. 12 (2H, ).

Intermediates 85, Methviated Triazole

=
g
8Sa [4-{(benzylthio}-2-methy}-2H-1,2,3-triazole -5

f
85b | 5-(benzyithio)}-1-methyl-1H-1,2,3-irtazole MS\[ N/
|

/,N
N
=
i
NS,
§5¢ (4-(benzylthio)-1-methyl-1H-1,2 3-triazole \H/ \jN
S N"
4

{6254} Jlodomethane (2.409 ml, 38.7 mmol) was added dropwise to a mixture of 4-
{benzylthio}-1H-1.2,3-triazole (3.7 g, 19.35 mmol) and potassium carbonate (5.88 g, 42.6 mmol)
in N, N-dimethylformamide (40 mL} at 0 °C. The reaction was then allowed to warm to room
temperature and stirred for 1 hour. Water (40 mL) and cthyl acctate (40 mL) were added and the
phases separated. The organic phase was washed with water (2 x 40 mL), brine (40 mL), dried
{sodium sulphate) and solvent was removed to give a yvellow oil. The crude product was purified
by column chromatography on silica gel {gradient: 0-100% cthyl acetate in isohexane) to afford

three fractions:
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1025858]  Fraction 1 (1.61 g} as a colourless ol LCMS (Method F, ES-API: RT 2.05 min, m+H
=206; TH NMR (400 MHz, DMSO-d6): 6 7.68 (1H,5), 7.35 - 7.19 (5H, m}, 4 18 (2H, s}, 4.11
(3H, s).

{0286] Fraction 2 {816 mg) as a pale yellow oil. LCMS (Method F, ES-APE: RT 1.79 min,
nrH = 206; 1H NMR (400 MHz, DMSO-d6): 6 7.71 (1H, 5}, 7.36 - 723 (3H, m), 7.22 - 7.14
{2H, my, 4.09 (2H, s}, 3.73 (3H, s).

192877 Fraction 3 (883 mg) as a pale yeliow oil. LUMS (Method F, ES-API): RT 1.68 min,
m+H = 206; 1H NMR (400 MHz, DMSO-d6): 6 802 (1H, ), 7.34 - 7.19 (5H, my), 4.12 (ZH, s},
4.00 (3H, s).

{0288] The following intermediates 86-88 were similarly prepared from appropriate starting

materials:

Intermediates 86. Fthviated Triazole

f}\/
S6a |4-(benzylthio)-2-cthyl-2H-1,2 3-triazole S S\E—N /

r:,/"
| LD
86b | 5-(benzylthio)-1~ethyl-1H-1,2 3-triazole SN

86¢ [4-(benzvithio)-1-ethyl-1 H-1,2,3-triazole \g" “N

{#259] Fraction 1: LCMS (Method F, ES-API): RT 2.24 min, m+H =220; 1H NMR (400
MHz, DMSO-d6): 8 7.69 (1H,8), 7.32 - 7.21 {(5H, m}, 439 (2H, q, 1= 7.3 Hz), 418 (2H, s}, 1 40
{(3H,1,J=7.3 Hz).

igg
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10260} Fraction 2: LOMS (Method F, ES-API): RT 1.96 min, m+H = 220; TH NMR {400
MHz, DMSO-dé): 6 7.74 {1H,8), 7.32-724 3H, m}, 7.21 - 716 CH, m), 4.13(2H, q. J = 7.3
Hzy, 412 (2H, s}, 1.23 3H, t, 1 =73 Hz).

{6261} Fraction 3: LCMS (Method F, ES-API): RT 1.85 min, m+H = 220; 1H NMR (400
MHz, DMSO-d6). 8 8.07 (1H, 8), 731 - 719 (5H, m}, 433 2H, q, 1 =73 Hz), 4.11 (2H, ), 1.38
{3H,1,} = 7.3 Hz)}.

Intermediates 87, Propviated Triazole

87a [4-{benzylthio}-2-propyl-2H-1,2 3-triazole K\/l\/s\,,:)\i\ A
ey

87b {5-(benzylthio)-1-propyl-1H-1,2 3-tnazole N S\EN

PN
N
S
s N
§7¢ [d-(benzylthio)-1-propyl-1H-1,2,3-ir1azole t ‘:N
N

{6262} Fraction 1: LCMS (Mecthod F, ES-API): RT 2.36 min, m+H =234.2; 1H NMR {400
MHz, DMSO-d6): § 7.69 (1H, s}, 7.28-7.27 (4H, m}, 7.25-7.20 (1H, m), 4.32 2H, t, J = 7.0 Hz),
418 (2H, &), L83 (2H, sext, I =7.0 Hz), 0.78 (3H, 1, J = 7.0 Hz).

{0263} Fraction 2: LCMS (Method F, ES-AP: RT 2.08 min, m+H =234.2; 1H NMR (400
MHz, DMSG-doy: 6 7.74 (1H, 5}, 7.38-7 12 (6H, m)}, 4.13 (2H, 5}, 4.06 (2H, t, I = 7.0 Hz}, 1 .66
(2H, sext, J=7.0Hz), 0.74 (3H, 1, I = 7.0 Hz).

{6264} Fraction 3: LCMS (Method F, ES-API): RT 2.01 min, m+H =234.2; 1H NMR {400
MHz, DMSO-d6): 8 8.04 (1H, 8), 7.29-719 (SH, m}, 426 2H, t, J=7.0 Hz), 4.10 (2H, 5), 1.77
{(2H, sext, J= 7.0 Hz), 0.78 (3H, t, § = 7.0 Hz).

Intermediates 88, Isopropviated Trigzole

ig9
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SN
L
§8a | 4-{benzylthio)-2-isopropyl-2H-1,2 3-triazole \K\V’l\\/s =N
N
\Nf
N
o o s
&8t | S-(benzylthio)-1-isopropyl-1H-1,2 3-triazole - S\[ N
l I,N
N
=
)
\\\\f"‘\/ SN
88¢c | 4-(benzylthio)-1-isopropyl-1H-1,2, 3-triazole \E "N
N

102658} Fraction 11 LOMS (Method F, ES-API): RT 2.41 min, m+H = 234, TH NMR {400
MHz, DMSO-d6): ¢ 7.67 {1H, s}, 7.31-7.21 (SH, m}, 4.76 {1H, sept, J = 6.7 Hz), 4.17 (ZH, s},
144 (6H, d, J = 6.7 Hz).

{0266} Fraction 2: LCMS (Method F, ES-API): RT 2.09 min, m+H = 234; 1H NMR (400
MHz, DMSO-d6): 6 7.77 (1H, s}, 7.32-7.12 (5H, m), 4.60 (1H, sept, J = 6.7 Hz), 4.11 (ZH, 5},
1.29¢6H, d, § = 6.7 Hz}.

19267} Fraction 3: LOMS (Method F, ES-API): RT 1.99 min, m+H = 234, TH NMR {400
MHz, DMSO-d6): ¢ 8.10 {1H, s}, 7.30-7.18 (SH, m}, 4.76 {1H, sept, J = 6.7 Hz), 4.10 (2H, s},
143¢(6H,d,J=6.7 Hz}.

Intermediates 89. Preparation of Sulfonvi Chioride

. 2-methyl-2H-1,2 3-triazole-4-sulfonyl CIOS =N
8%a " 4 - -
chloride SN
N
: 4 : ClO,8 !
, 1-methyl-1H-1,2,3-triazole-3-sulfonyl 2% N
89h N 4 i l \N
chloride .
N
CIOLS. 5
. {-methyl-1H-1,2,3-triazole-4-sulfonyl \[ N
B¢ ’ . 7 .
chloride N
4

tio
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19268} Sulfony! chlorides of Fractions 1, 2 and 3 from Intermediate 85 were prepared

according to the following proparations:

18269} Preparation |, Sulfonyl Chioride of Intermediate 5 Fraction 1. N-chlorosuccinimide
{3.38 g, 25.3 mmol} was added to a solution of Intermediate 85 Fraction | {1.3 g, 6.33 mmol) in
acctic acid {32 mL) and water (16 mL} and stirred at room temperature for | hour, Water (40
mb} was added and the mixture was extracted with cthyl acctate (40 mL). The organic phase was
washed with saturated aqueous sodium hydrogen carbonate solution (40 mL}, brine (40 mL},
dried {magnesium sulfate), and solvent removed to give Preparation 1 (1.35 g) as a pale vellow
oil. LCMS (Method F, ES-APE quenching into morpholine): RT 1.09 min, m+morpholine-Cl =
233.1; IH NMR (400 MHz, CDCI3): § .11 (1H., 8}, 436 (3H, s).

{8278} Preparation 2, Sulfonyl Chloride of Intermediate 85 Fraction 2: Chlorine gas was
bubbled through a solution of Intermediate 85 Fraction 2 (200 mg, 0.974 mmol) in
dichloromethanc (15 mL) and water (3 mL)} for 2 minutes at § °C then the reaction mixture was
stirred at 0 °C for a further 5 minutes. Water (10 mL} was added and the mixture was cxiracted
with dichloromethane (10 mL). The organic phase was dried over magnesium sulfate, Hltered
and concentrated in vacuo to give Preparation 2 (317 mg) as a colourless oil. LOMS (Method F,
ES~-APL quenching into morpholine): RT 1.17 min, mtmorpholine-Cl = 233.1; [H NMR (400
MHz, CDCI3) 6 827 (1H, s}, 4.40 (3H, s).

{0271} Preparation 3, Sulfonyl Chloride of Tntermediate 85 Fraction 3: N-chlorosuccinimide
{2.60 g, 19.49 munol) was added to a solution of Intermediate 85 Fraction 3 (1.0 g, 4.87 mmol) in
acetic acid (26 mL) and water {13 ml) and stirred at room temperature for 2 hours, Water (40
ml} was added and the mixture was exiracted with ethy] acetate (40 mi). The organic phase was
washed with satorated aqueous sodium hydrogen carbounate solution (3 x 40 ml), brine (40 mL},
dried (magnesinm sulfate), and solvent removed to give Preparation 3 (810 mg) as a colourless
oil. LCMS (Method F, ES-APE quenching into morpholine): RT 0.86 min, mmorpholine-Cl =
233.1; TH NMR (400 MHz, CDCI3): 8 822 (1H, s}, 4.25 (3H, s).

{0272} The following intermediates 90-92 were similarly prepared from appropriate starting

materials:

Intermediates 90, Preparation of Sulfonvi Chioride

i1
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) 2-ethyi-2H-1,2,3-triazole~-4~-sulfonyl 10 =N _/
Sa . N
chioride _
N
90 1~et%1yi—i§>{*i,2,341”@201@-5-511]tonyi ClO.S N,
chioride \U N
N
CIOsS. N
{-cthyl-1H-1,2,3-triazole-4-sulfonyl \m N
S0c . N
chioride /)

{6273} Preparation 1, Sulfonyl Chloride of Intermediate 86 Fraction |: LCMS {(Method F, ES-
APL quenching into morpholine): RT [.37 min, mimorpholine-Cl = 247; 1H WNMR (400 MHz,
CDCI3y 8811 (1H, ), 462 (2H, q, =74 Hz), 166 (3H, 1,1 =74 Ha).

{0274} Preparation 2, Sulfony! Chloride of Tntermediate 86 Fraction 2; LCMS (Method F, ES-
API; guenching into morpholine): RT 1.37 min, m+morpholine-Cl = 247; 1H NMR (4060 MHz,
CDCI3y o R27(1H, s, 475(2H, ¢, =73 Hz), L70 BH. t,J =73 Ha).

{0275] Preparation 3, Sulfonyl Chloride of Intermediate 86 Fraction 3: LCMS (Method F, ES-
APL quenching into morpholine): RT .44 min, mi+morpholine-Cl = 247; 1H WMR (400 MHz,
CDCI3y 8823 (1H,5), 456 (2H, g, J =74 Ha), 1.67(3H, 1, 1= 74 Hz).

Intermediates 91, Preparation of Sulfonvi Chioride

2-propyi-2H-1,2, 3-triazoiec-4-sulfonyl G025 =N
chloride .
N
/\'
9 {-propvl-1H-1.2, 3-triazole-5-sulfonyl Cl0.8 4
21b . 2 N
chloride \[ N
NI
CI0S. iy
{-propyl-1H-1,2,3-triazole-4-sulfonyl \[ N
S1c T N
chloride )

i1z
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18276} Preparation |, Sulfonyl Chioride of Intermediate €7 Fraction 1: LCMS (Method F, ES-
APY; quenching into morpholine): RT 1.62 min, m+morpholing-Cl = 261.2; 1H NMR (400 MHz,
CDCI3n o 81 (IH, ), 453 QH, ¢ J=7 1 Hz), 2.08 (CH, sext, J=7.1 Hz), 098 3H, t, =71
Hz).

10277} Preparation 2, Sulfonyl Chloride of Intermediate 87 Fraction 2: LCMS (Mcthod F, ES-
APY; quenching into morpholine): RT 1.58 min, m+morpholing-Cl = 261.1; 1H NMR (400 MHz,
CDCI3y: 0827 (1H, s}, 4.68-4.64 (2H, m), 2.12 (2H, sext, J=7.1 Hz), L.O5S 3H, t, J=7.1 Hz).

{0278} Preparation 3, Sulfonyl Chloride of Intermediate 87 Fraction 3: LCMS {(Method F, ES-
APL quenching into morpholine): RT .38 min, m+morpholine-Cl = 261.2; 1H NMR (400 MHz,
CDCIBY 6821 (1H,5), 446 (2H, £, J=7.1 Hz), 2.04 QH, sext, J=7.1 Hz), 1LO2 3H, ¢, F =71
Hz}.

Intermediates 92. Preparation of Sulfonvi Chiloride

CI0LS

W | 2-isopropyl-2H-1,2 3-triazole-4-sulfonyl \EN
92a . N
chioride oy
N
Lasopropyl-1H-1,2 3-triazole-S-sulfonyl | CI0,8 \}
92b . 2 N
chloride \[ N
Nf
CIOS
e i-isopropyl-1H-1,2 3-triazolc-4-sulfonyl \[ N

chloride /K

{0279] Preparation 1, Sulfonyl Chloride of Intermediate 88 Fraction ) LCMS (Method F, ES-
APL quenching into morpholine): RT .64 min, mi+morpholine-Cl = 261; 1H WNMR (400 MHz,
CDCI3y 8 7.62 (1H, 53, 4.76 (1H, sept., J = 6.7 Hz), 146 (6H, d, ] = 6.7 Ha).

{0280} Preparation 2, Sulfony! Chloride of Tntermediate 88 Fraction 2; LCMS (Method F, ES-
API; guenching into morpholine): RT 1.57 min, m+morpholine-Cl = 261; 1H NMR (4060 MHz,
DMSO-dé): 6 7.60 (1H, 5}, 5325 (1H, sept., J = 6.7 Hz), 1,49 (6H, d, I =6.7 Hz).

£13
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10281} Preparation 3, Sulfony! Chloride of Intermediate ¥& Fraction 3: LCMS (Method F, ES-
APY; quenching into morpholine): RT 1.47 min, m+morpholing-Cl = 261; 1H NMR (400 MHz,
CDCI3): 0 8.26 (1H, 5}, 4.95 (1H, sept, J = 6.7 Hz), 168 (6H, d, I = 6.7 Hz).

Intermediate 93, {()-methvl 1-(4d-fluorophenvi-6-((i-propvi-1H-pvrazol-4d-vhsulfonvl-

4.43,5.6.7.8-hexahvdro-1H-nvrazelol3.4-clisoquinoline-da-carboxviate

|
Q.0

B
N7
N\ \[-\\IN
N
Y (

-

= %

(o

-

{0282] Made by the method of Intermediate 33, using HCH (4M solution in dioxane) in place of

trifluorocacetic acid/dichloromethane. LCMS (Method F, ES-APT): RT 2.22 min, m+H = 500

Intermediate 94,

{R}-methyl 1-(4-flucrophenyl}-6-((2-
methyl-2H-1,2,3-triazol-4-
yvhsulfonyl}-4,4a,5,6,7 &-hexahydro-
1H-pyrazolo]3,4-glisoquinoline-4a-
carboxylate

{somer A

(R}-methyt 1-{4-fluorophenyl}-6-((1-
methyl-1H-1,2 3-triazoi-5-
yhsulfonyl)-4,4a,5.6,7 8-hexahydro-
{H-pyrazolo[3.4-glisoquinoline-4a-
carboxylate

Esomer B

ii4
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MeO._ .0 Q.0
{R)-methyl 1-(4-fluorophenyl}-6-((1- /\X\ g N
R - K . ; i{/\‘\‘f ¥ N A\
methyl-1H-1,2,3-triazol-4- N | I N
" ~ | ylisulfonyl}-4.,4a,5,6,7 8-hexahydro- N N
fsomer € g S \
1H-pyrazolo]3,4-glisoquinoling-4a- o
carboxylate N\ J/

{02831 Made from Preparation 1 of Infermediate 89 by the method of Intermediate 33, using
HCIH (4M solution in dioxane) in place of triffuoroacetic acid/dichloromethane. LOCMS (Method

F, ES-API: RT 2.10 min, m+H = 473.1.

Intermediate 95,

(R)}-methyl 1-(4-
fluorophenyi}-6-{(2-propyl-
2H-1,2,3-triazol-4-
yvhsulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-
pyrazolo[3.4-
ghisoguinoline-4a-
carboxylate

Isomer
A

{(R}methyl 1-(4-
fluorophenyi}-6-({(1-propyl-
1H-1,2, 3-triazol-5-
yvhsulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-
pyrazolo[3.4-
ghisoguinoline-4a-
carboxylate

Isomer
B

{(R}methyl 1-(4-
fluorophenyi}-6-({(1-propyl-
1H-1,2, 3-triazol-4-
viisulfonyl)-4,4a,5.6,7 8-
hexahydro-1H-
pyrazolo{3.4-
ghisoguinoling-4a-

carboxylate !

Isomer
C

t1s
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10284} Made from Preparation | of Intermediate 91 by the method of Intermediate 33, using
HCI (4M solution in dioxane) in place of trifluoroacetic acid/dichloromethane. LCMS (Method

FOES-APE: RT 2.40 min, m+H = 501 .2

Example 1. (R)-{1-(d-fluorophenvD-6-{{d-(rifluoromethviiphenvhsulionvi-4.42.5.6.7,8-

hexahvdro-1H-pvrazolni3d-glisoguinolin-4da-vi{pyridin-2-vDimethanone

{0285] A solution of (R)-(1-{4-flusrophenyvh)-6-{{4-(trifluoromethyphenylsulfonyl)-
4.4a,5,6,7 8-hexahydro-1 H-pyrazolof3.4-glisoquinolin-da-vi{pyridin-2-y1}-(R/S}-methano! (3.1
g, 5.3 mmol} in dry dichloromethane (25 mL) was treated with 1,1, 1-triacetoxy-1,1-dihydro-1,2-
benziodoxol-3(1H)-one (3.2 g, 7.54 mmuol; Dess-Martin periodinanc) and the reaction mixture
stirred for | hour at room temperature. The reaction mixture was cooled and treated with
saturated sodium hydrogen carbonate sohution (125 mL) followed by dichloromethanc (50 mL).
The mixture was stirred for 10 minutes and the phases separated.  The aqueous phase was
extracted with further dichloromethanc (x2) and the combined organic phases dried over sodium
sulfate. The solids were removed by filiration, the filtratc was concentrated under reduced
pressure and the residue purified by columm chromatography on silica gel {gradient: 20-30%
cthyl acetate in cyclohexane) to afford (R)-(1-{(4-fluorophenyl}-6-((4-
{triftuoromethylphenylisalfonyly-4,4a,5,6,7 8~hexahydro-1H-pyrazolo[ 3,4-glisoquinolin-4a-

vy pyridin-2-vhroethanone as a pale vellow foam {2.20 g). The product was further purified by
preparative Hple (C-18 column eluting with 80% aqueous methanol) to give (R)y-(1-(4-
fluoropheny-6-({(4-(irifluoromethyliphenyl) sulfonyi}-4,4a,5,6,7 8-hexahydro-1H-pyrazolo[3 4~
ghisoquinolin-da-yD{pyridin-2-y1} methanone as a white solid (1.10 g). LCMS (Method D, ESI):
RT S.61 min, m+H = 583.0; 1H NMR (400 MHz, CDCl): 6862 (ddd, J=4.8 1.7, 1.0 Hz, 1
H), 7.85-7.86 (m, 1 H); 7.80-7.81 (m, 3 H); 7.70(d, I = 8.3 Hz, 2 H); 7.44-7 45 (m, 3 H); 7.27 (5,

i16
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THY 716 (6, 3= 8.5 Hz, 2 HY, 6.49 (d, 1= 2.2 Hz, 1 H); 5.56 (4d, 1= 12.3, 2.1 Hz, 1 H); 4.26 (d,
J=16.9 Hz, 1 H); 3.86-3.89 (m, T H); 2.83-2.84 (m, 3 H); 2.54-2.56 (m, 2 H).

{0286] Alternative preparation of Example 11 (R)-tert-butyl 1-{4-fluorophenyl}i-da-picolinoyi-

4a,5,7 8-tetrahyvdro-1H-pyrazolo]3 4-glisoquinoline-6{4H}-carboxylate (109.5 g} was suspended

[

with stirring in a 4 N HCVdioxane solution (250 mL) at 20-25°C. After deprotection was
complete (1.5 hours) the solution was concentrated to dryness to give 157.1 g of the
corresponding HCl salt as an amber otl. The salt was suspended in dichloromethane (1.5 L) and
Hunig’s base (150 g, 1150 mmol) was added. When the suspension had cleared a solution of 4-
(triftuoromethylbenzencsulfonyl chloride (67.0 g, 275 mmol) in dichloromethance (100 mL}) was
10 added. The reaction mixture was allowed to stiv overnight at 20-25°C, then was quenched with
water {500 mL}. The organic layer was washed with 15% agueous sodium chloride solution (500
mk.} and then concentrated. The crude prodact was purified by column chromatography oun silica
gel (300 g, eluting with heptane/ethyl acetate {4:1 to 1:1), to give (R)}-(1-{4-fhuoropheny!)}-6-((4-
{trifluoromethyliphenylisulfonyt)-4 44,5,6,7, 8-hexahydro- I H-pyrazolo[3,4-glisoquinohin-4a-

15 yipyridin-2-yhimethanone (78 g) as a pale vellow powder.
{02871 The following examples were similarly prepared from the appropriate intermediate:

Example 1A (R)-(1-(4-fluorophenvii-6-({(d-{(triflucromethvDphenvisuifonvi-4.42.5,6,7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinelin-da-vhHi{l-methvi-i H-imidazol-2-vhimethanone

l\
- F
- i
.
F:

20 [0288] LOCMS (method E), Rt = 12.56 min (MH)+ 586.2; "H NMR (400 MHz, CDCI3): § 7.82
(4, J=82Hz, 2H; 771 (4, J=83Hz, 2 H); 742-743 (m, 2 H);, 731 {5, F H); 7.14-7.15(m, 3
Hy, 697 (s, T H, 6534, J=23Hez, L HY, 5.59(dd, J =125, 2.1 He, L Hy;, 441 (d, F = 16.7 Hz,
T H); 3.92-3.95 (m, T H); 3.83 (s, 3 H); 2.81-2.82 (m, 3 H); 2.57-2.5% (m, 2 H).

[
-
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Example 1B, (R)-(1-4-fluorophenvD-6-((d-(trifluoromethviiphenvhsulfonvi-4.4a2.58,6,7,8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{pyridin-3-vlimethanone

19289] LOMS (Method D, ESEH: RT 5.17 min, notH = 583.0; 1H NMR (400 MHz, CDCL): ¢
891(d, }=22Hz, T Hu 871 (dd, J=48,1.7Hz, 1 H); 8.01 (dt, J=8.0,2.0Hz, L H); 7.94 (d, J
=82Hr, 2HL782(d, J=83Hz, 2H); 741-742 (m, 3H); 735 (dd. J = 8.0, 48 Hz, 1 H); 7.18
(. J=85Hz, 2H); 644 (s, 1 Hy;460(dd, J=114,19Hz 1 H;;3.89(dd,}=109,49Hz, |
Hy 338(d,J=175Hz 1 Hy; 280(d, J=176Hz, 1 H; 2550 J=114Hz, | Hy; 248 (td, =
115,34 He, L H); 2.26-2.29 (m, 2 H).

Example 1C. (R)-{1-{4-fluorophenvl}-6-{{4-(trifluoromethvhphenvihsulfonvh-4.42.5.6,7 8-

hexabvdro-1H-pyrazelel3.4-glisequinolin-da-vi)(thigzel-2-vimethanone

{82947 LCMS (Method D, ESI: RT 5.50 min, m+H = 589.0; 1H NMR (400 MHz, CDCly: 8
BO0(d, J=3.1Hz  Hy, 7.83(d, J=82 Hz 2 H), 7.68-7.69 (m, 3 H); 7.42-743 (m, 2 H};, 7.29
(s, P HR 7171 J=85H 2 H);, 654 (d, IJ=23Hz, 1 Hy; 5.51 (dd, =125, 2.1 He, 1 H); 4.20
(d, I=16.8 Hz, | H); 3.91-3.95 (m, | H); 2.85-2.86 (m, 3 H); 2.57-2.59 (m, 2 H).

{0291} Alternative preparation of Example 1 {(R)-tert-butyl 1-{(4-fluorophenyl}-4a-(thiazole-

2-carbonyl}-4a,3,7 B-tetrahydro- 1 H-pyrazolo3,4-glisoquinoline-6{4H }-carboxvlate {(76.1 g) was

iig
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deprotected using 4 N HCVdioxane solution (400 mL} at 20-25°C. After reaction was complote
{3 h} the solution was concentrated to dryness to provide 91 4 g of the corresponding HCH salt as
an amber oil. The salt was suspended in dichloromethane (1.0 L) and Hunig’s base (85.0 g, 650
mmaol) was added. When the suspension became a clear sohution 4-
(triftuoromethylbenzencsulfonyl chloride (37.2 g, 152 mmol) in dichloromethane (100 mL} was
added. The mixture was stirred overnight at 20-25°C. The reaction mixture was quenched with
watcr {250 mL} and the organic layer washed with 15% aqueous sodium chioride solution (500
mkb} then concentrated. The crude product was purified twice by column chromatography on
stlica gel (300 g then 00 g), cluting with heptane/cthyl acetate (3:1), to give (Ry-(1-(4-
fluoropheny-6-({(4-{irifluoromethylphenylisulfonyi}-4,4a,5,6,7 8-hexahydro- 1 H-pyrazolo[3,4-

rhisoquinolin-da-yli{thiazol-2-ylimethanone (54.2 g} as a pale yellow powder.
211804 Yl

Example 1D, (R)-{1-(4-BuorophenvD-o-{{4-Urifluoromethvphenvisuifonvi-4.4a.5.6,7.8~

hexabvdro-1H-pyvrazoloi3.4-elisoguinelin-4da-vD{S-methvi-1,3 4-oxadiarel-2-viimethanone

{0292 LOMS (Method B, ESI): RT 5.24 min, m+H = 588.0; 1H NMR (400 MHz, CDCL): §
7.82-7.84 (m, 4 H); 7.40-741 (m, 2H);, 733 (s, V H), 717 (e, J =& S Hz, 2 H);, 658(d, J =24
Hz, T HY; 5.27(dd, 1 =129, 2.1 Hz, 1 H};, 4.14(d, J= 168 Hz, L H)}; 3.97 (t, I =79 Hz, | H};
285287 (m, 2HY 2.75(d, ¥ =129 Hz, | H); 2.65 (5, 3 H}; 2.56-2.58 {m, 2 H}.

Example 1K, (R)-(0-(4-flvorophenvh-6-((4-(trifluoromethvhiphenvhsulionvi-4.43.5.6.7,8-

hexahvdro-1H-pyvrazole{3.4-slisoguinolin-da-vii{oxazoel-4-viiinethanone

i19
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{82931 LOCMS (Method D, ESI RT 5.32 min, m+H = 573.0; 1H NMR (4(}(} MHz, CDClL): 6
786 (d, J=82Hz, 2H) 7.76-7.78 (m, 3 Hy; 741 {dd, I =R.6,4. 8 Hz, 2 H); 7.35(s, 1 H); 7.31
(s, VHR 717 (1, J=84Hz, 2H, 654 (5, L H, S38(d, I=126Hz T Hp 412¢d,J =168 Hz, |
H); 3.91-3.94 (m, | H); 2.82-2.84 (m, 3 H); 2.55-2.58 (m, 2 H).

Fxample IF, (By-(1-{(4-fuorophenvh-6-((4-Grifluoromethviipkenvhsulfonvi-4,45.5.6.7 .8~

hexahvdro-1H-nvrazoloild-glisoguinolin-4a-vioxazok2-vhimethanone

{0294] LOCMS (Method D, ESI:: RT 535 mun, m+H = 572.9; 1H NMR {400 MHz, CDChL): ¢
7.86(d, =82 Hz, 2 Hy, 7.77-7.78 (m, 3 H); 7.40-741 (m, 2 Hy; 7.35(d. § = 0.7 Hz, | H};

(s, TH 716 (£, J=85Hz, 2 H); 654 (d, =23 Hz, L Hy;, 538 (dd, J=12.6,2.1 Hz, 1 H); 4.12
(d, J=168Hz | HY 3.91-3.94 (m, 1 H); 2.82-2.83 {(m, 3 H); 2.55-2.57 {m, 2 H).

Example 1G, (R-(1-{4d-fluorophenvii-6-((d-(trifluoromethyvhphenvsulfonvi-4.4a,5.6,7,8-

hexabvdro-1H-pyvrazolsidd-glisoguinolin-da-vD{furan-2-vhimethanone
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{82957 LCMS (Method D, ESI: RT 538 min, m+H = 571.9; 1H NMR (400 MHz, CDChy: 8
TL(d, J=82Hz, 2Hy 7.75¢(d, J=&2Hz, 2H)Y, 7537 (dd, I = 1.7, 0.8 Hz, 1 H); 7.41-7 .42 (m,
ZHY 731 (s, T HY, 7.22(dd, J=3.6, 0.8 Hz, | Hy; 7.15-7.16 {m, 2 H}; 6.51-6.52 (m, 2 H); 4.96
(dd, J= 123,20 Hz, 1 H); 3.86 (dd, I = 108, 5.6 Hz, L H); 3.63{(d, =169 Hz, | H); 2.76-2.78
{m, 3H); 2.58-2.60 (m, 1 H); 2.47 (d, ] = 14.8 Hz, 1 H).

Example 1H. (R)y-(1-(4-fluorophenvii-6-({4d-{rifluoromethvhiphenvhisulfonvi-4.43.5.6. 7.8~

hexahvdro-1H-pyvrazoloid,4-elisoguinclin-da-vhi{thiophen-2-vhmethanone

{8296} LOCMS (Mcthod D, ESI): RT 5.56 min, mtH = 587.9; 1H NMR (400 MHz, CDChL): o
792{(d, }=82Hz, 2Hy 7.76-7.78 (m, 3 H); 7.61 (dd, J =50, 1.1 Hz, L H); 745 (dd, § =8.7,
47 Hz, 2HY, 736, THE 719, J=84Hz, 2 H, 7.03(dd, 1 =5.0,3.9Hz, | H); 6.51 (s, | H};
464 (d, J=115Hz TH, 387, J=91He, T H, 341 (4, J=175Hz, 1 H;;2.82(d, J=175
Hez, L HY, 2.67(4, J= 115 Hz, 1 H)y; 2.56-2.60 (m, L H); 2.47-2.50 (m, | H); 2.39(d, 1= 13.6
Hz, | H).

Example 11 (R-(1-{(4-fluorophenvil-6-(m-tolvisulfonvi-4.43.5.6.7 . 8~-hkexahvdro-1H-

pyrazole]3.4-clisoguineln-da-vi¥oxarol-2~viimethanone
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{82977 LOCMS (Method F, ES-API): RT 2.53 miin, m+H = 5131, [H NMR (400 MHz,
CDCI3y 8 782 (1H, d, J= 0.6 Hz), 7.55-7.52 (2H, m), 7.44-7.38 {(5H, w), 7.31 (1, %), 7.19-
TAZCH, m), 652 (1H, A, J=23He), 540 (IH, dd, J =125, 2.0 Hz), 412 (1H, d, T = 16.9 Hz),
391-3.85(1H, m), 2.92-2.82 (2H, my, 2.68 (1H, d, J = 12.5 Hz), 2.53-2.42 (5H, m).

Fxample 14, (B)-(1-(4-fuorophenvD-6-(m-~tolvisulfonvi-4,45.5.6.7 . 8-hexabvdro-1 H~-

pyvrazolel3.4-elisoguinelin-da-vD{pyvrimidin-2-vDimethanone

G 0O
N
NIS i \
//

{0298] LOMS (Method F, BS-APE: RT 2.38 min, m+H = 530.2; [H NMR {400 MHz,
CDCI3): § 8.92 (QH, d, ] = 4.8 Hz), 7.49-7.36 (TH, m), 7.32 (1H, s), 7-19-7.13 QH, m), 6.47
(IH. 4, 3= 2.1 Hz), 512 (1M, dd. J = 12,1, 2.0 Hz), 4.13 (1H, 4, § = 16.9 Hz), 3.80-3.76 (1H, m),
295 (10, d, J = 16.9 Hz), 2.88-2.79 (1H, m). 2.61 (1H, d, ] = 12.2 Hz), 2.46-2.37 (3H, m).

Fxample 1K, (B-{(6-({3,5-difluorophenvisulfonvh-1-(4-flworophenvii-4.43.5.6,7 .8~

hexahvdro-1H-nvrazoloi34-glisoguinclin-4a-vhi{4-methoxvpvridin-Z-vhimethanone
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{82997 LOCMS (Method F, ES-API): RT 2.78 min, m+H = 581.2; 1H NMR (400 MHz,
CDCI3y: 8 846 (1H, d, J =49 Hz), 7.45-7.39 (3H, m), 7.29 (1H, s}, 7.21-7.14 (44, 1), 7.00-
6.95 (2H, m), 6.49 (1H, s}, 5.63-5.60 (1M, m), 4.30 (1H, dd, J = 16.9, 2.1 Hz), 3.88-3.83 (4H, m),
2.89-2.78 (3H, m), 2.63-2.57 (1H, mj, 2.53-2.49 (1H, my.

Example 1L (R-(4-ethvipyvridin-2-vh(1-(4-fluorophenvi-6-((3.4.5-

trifluorophenvhsullonvil-4.44.5.6,7. 8-hexabvdro-1H-pyrazolel3 4-glisoguinelin-4da-

vhimethanone

¢ o

\\Sf}(:} =
o ex
LN '/F

W

19300] LOMS (Method F, ES-APH: RT 3.19 min, m+H = 597.2; 1H NMR (400 MHz,
CDCi3): 6 849 (1H, dd, J =49, 0.6 Hz), 7.70 (1H, m}, 7.45-7.41 (2H, m}, 7.33-730 (4H, m),
719714 (ZH, my), 6. 50 (1H, d, J =20 Hz), 558 (1H, dd, I = 12.5, 2.0 Hz), 4.24 {1H, 4, I = 169
Hz), 3.91-3.86 (1H, m), 2.92-2.80 (3H, m}, 2.73-2.67 (3H, m), 2.56-2.51 ({1H, m}, 127 GH, . J
=7.5 Hz}.

Example IM., (R-{1-{4-fluorophenvi)-6-{(3.4.5-trifluorophenviisulfonvi-4.4a.5.6,7 8-

hexahvdro-1H-pvrazolni3d-glisoguinalin-4da-vhi{4-methoxvpvridin-2-viimethanone




10

5

WO 2013/177559 PCT/US2013/042732

OMe

<

\N’ Q Q\Sff‘) .
X
‘N //\/l L }-
o F
N
F

{8381} LOCMS (Method F, ES-API): RT 2.97 min, m+H = 593.2; [ H NMR (400 MHz,
CDCIB3y: 8842 (1H, d, =49 Hz), 745741 2H, m), 7.37 (1H, 4, F = 2.5 Hz), 7.33-7.30 2H,
gy, 727 (TH, ), 719-744 CH, my), 697 (1H,dd, I= 58, 2.5 Hz), 6,50 (1H, d, I =2.0 Hz), 5.58
(1H, dd, J=12.1, 2.0 Hz), 428 (1H, d, 1= 169 Hz), 3.91-3.85 (4H, my), 2.91-2.78 (3H, m}, 2.70-
2.63 (1H, m), 2.55-2.50 (1 H, m).

Example 2. (R)3~{1-{4-Buorophenyl-6-((d-fluorophenvhisulfonvil-4.42,5.6.7 8-hexahvdro-~

1H-pyrazolol 3. 4-olisoguinolin-da-vhilpvridin-2~vhimethanone

[0362] A solution of (R}-{1-{(4-fluorophenyl)-4,4a,5,6,7 &-hexahydro-t H-pyrazolo[3,4-
ghisoquinolin-da-yh{pyridin-2-ylymethanone in dichloromethane (2.5mi) (2.7 md., ~0.2 mmol}
containing distopropylethylamine (174uL, rumol) was added to 4-fluoro-pheny! sulfonyi
chloride (48 mg, 0.25 mmol) and ditsopropylcthylamine (100 gL, 0.57 mmol) and the mixture
stirred for 1.25 hours. The reaction mixture was concentrated under reduced pressure and the
residuc was purified by column chromatography on silica gel (gradient: 20-30% cthyl acetate in
cyclohexane) to afford (R)-{1-{4-fluorophenyD-6-({(4-fluorophenylisulfonyi)-4.4a,5,6,7,5-
hexahydro-1 H-pyrazolo[3,4-glhisoquinolin-4a-yD{pyridin-2-ylmethanone as a white solid (72

mg}. LCMS (Method D3, ESI RT 5.32 win, m+H = 533.0; 1TH NMR (400 MHz, CDCh): 8 8.62-
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8.03 (m, 1 H); 7.85-7.86 (m, 2 H); 7.69-7.70 {m, 2 H}; 7.44-7.45 {m, 3 H}; 7.28 {s, 1 H); 7.14 (dt,
= 129, 85 Hz, 4 H), 648(d, 1 =22Hz 1 Hy;, 551 (dd, J =122, 21 Hz, 1 H), 429(d, I =
169 Hz, [ H; 3.82-386 (m, 1 Hp; 2.84-286 (m, 2 H); 2.72(d, J= 122 Hz, | H); 2.46-2.51 (m,

2 H).

5 {8383} The following examples were similarly prepared from the appropriate intermediate:

Example 2A, (BO)-(6-{3-Busrobenzvhsulfonvih-1-{4-flucrophenvi}-4d.4a.5.6.7.8-hexahvdro-

i H-pvrazolol3,4-slisoguinskin-da-vD{thiazol-2-vlimethanone

[0304] LOMS (Method F, ES-API)Y: RT 2.48 min, m+H = 552.9; 1H NMR (400 MHz, CDCL):

10 8807 (1H,d,J=31Hz), 768 (1H,d, = 3.1 Hz}, 747-7.41 (2H'a m), 7.35-7.30 2H, m), 7.20-
T4 (2H, oy, 7.09-7.04 GH, m), 6.53 (1H,5), 543 (JH, dd, F=7.1, 2.0 Hz), 423 (1K, d. J =
168 He), 408 (1H, 4,1 =138 H), 402 (I1H, 4, I = 13,8 Hz}, 3.61-3.539 (1H, m), 3.07 (I1H, 4, ¥
={3.1Hz), 285 (1H, 4, J=168Hz), 2.73-2.64 (2H, m), 2.45-2.37 (1H, m).

J—
LA

{63 ;"‘SE LCMS (Method F, ES-APE: RT 2.28 min, m+H = 528.9; TH NMR (400 MHz, CDClhi):
6 8.07-8.06 (1H, m), 7.66 (1H, d, J = 2.9 Hz}, 7.48-7.44 (2H, m}, 7.33 (1H, 5}, 7.20-7.14 (“’H
m}, 6,57 (1H, 8}, 547 (1H, ddd, J = 17.5, 13,1, 2.2 Hz), 432-4 10 (2H, m), 3.88-3.72 (3H, m),

125
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325(1H,dd, } =43.6, 13.4 Hz), 3.13-2.81 (5H, m}), 2.56-2.50 (1H, m), 240 (iH,s), 2.13-2.02
{1H, m}, 1.91-1.84 (ZH, m).

Example 2C. (R)-{1-{4-fluorophenvi)-6-{o-tolvisulionvi-4.4a.5,6.7.8-hexabvdro-1H-

pyvrazolol3.d-clisoguinolin-da-vI¥pvridin-2-vDimethanone

[8306] LOMS (Mcthod F, ES-AP: RT 2.61 min, m+H = 528.8; 1H NMR (400 MHz,
CDCIBy: 8834 (1H, ddd, J =47, 1.5, 0.8 Hz), 7.85 (1H,dd, J=7.6, L. 5 Hz)y, 7.81-7.79 (1H, m),
765 (IH, dt, J=7.6, 1.8 Hz), 7.46-7.41 (2H, m), 732 (IH, ddd, I =7.6,4.8, 1 4 Hx), 7.24-7.14
(SH, myj, 6.93-6.91 (1H, m), 6.52 (1H,8), 549 (1H,dd, T =128, 2.1 Hx), 420 (1H, d, J = 169

F Hz)y, 3.98-395(1H, m), 3.08 (1H, d, J = 12.8 Hz), 2.90-2.82 3H, m), 2.60-2.54 (1H, m}, 2.34
{3H, ).

Example 2D, (Ry-(6-{{4-cthviphenviisulfonvh-1-(4-Buorophenvli-4.43.5.6.7 . 8-hexabvdro-

1H-pyvrazolol3.4-slisoguinolin-da-vDovridin-2-vhimethanone

1S {83877 LOCMS (Method F, ES-API): RT 2.75 min, m+H = 542.8; 1H NMR (400 MHz,
CDCI3y: 0 8.66 (1H, ddd, 1 =4.7, 1.7, 0.8 Hz), 7.91-7.8% (1H, m), 7.84 (1H, dt, J = 7.5, 1. & Hz},
7.61-758 2H, m), 747 (1H, ddd, § = 7.5, 47, 1.4 Hz), 744-740 (2H, m), 7.27-7.22 (3H, m)},
7A9-713(2H, m), 646 (1H, d, J=2.1 Hz), 550 (1H, dd, 1 =124, 2.1 Hz), 431 {1H,d, I= 169

£26
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Hz), 3.84-3.79 (1H, m), 2.91-2.77 (2H, m), 2.72-2.65 (3H, m), 2.47-2.38 (2H, m), 1.25 (3H. 4, J
= 7.5 Hz).

Example 2K, (R)-{1-(4-fluorophenvD-6-{ m-tolvisulfonvi)-d.45,5.6,7.8-hexghvdro-1 H-

pyvrazolol3.d-clisoguinolin-da-vI¥pvridin-2-vDimethanone

\/
l/
g
5 F

[8308] LOMS (Mcthod F, ES-API: RT 2.62 min, m+H = 528.8; 1H NMR (400 MHz,

CDCI3y 6866 (1H, ddd, J =47, 1.7, 0.8 Hz), 7.91-7.83 (I1H, m), 7.84 (1H, dt, J =74, 1.7 Hz),

7.50-7.40 (5H, m), 7.36-734 2H, m}, 729 (1H, 8}, 7.19-7 13 (2H, m}, 647 (1H, 4, I = 2.1 Hz},

SH (I, dd, J=12.4,2.1 Hz), 43V (JH, d, F = 169 Hz}, 3.84-3.80 (1H, ny, 2.92-2.75 CH, m},
10 268 (1H,d, I= 124 Hz), 2.49-2.40 (5H, m).

Example 2F, (R-(6-({3-chlorophenvisulfonvll-1-(4-fuorophenvi-4.4a.5.6,7 8-hexahvdro-

1H-nvrazelol 3. 4-slispauninolin-da-vD{pvridin-2-vhmethanone

[0309] LOMS (Method F, ES-API): RT 2.68 min, m+H = 548.8; 1H NMR (400 MHz,

IS CDCR3Y: o866 {1H, ddd, J=4.7,1.7, 0.8 Hz), 7.91-7.88 (1H, m), 7.84 (1H, dt, J = 7.5, 1.8 Hz},
7.66-7.65 (1H, m), 7.59-7.56 (1H, my, 7.52-7.47 (ZH, m}, 7.46-7.41 (3H, m), 7.29 (1H, s}, 7.19-
TAZCZH, m), 649 (1H, d, J =21 Hz), 5.55 (1H, dd, F =122, 2.1 Hz}, 429 (1H, d. I = 16.9 Hz},
3.87-382 (1H, m), 2.92-2.75 (3H, m}, 2.56-2.47 (2H, m}.

[Re——
]
~
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Example 2G. (R)-(1-{d-Nuorophenvi-6-{{3-methoxvphenvhsulfonvl-4.43,5.6.7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{pyridin-2-vlimethanone

[03106] LCMS (Method F, ES-API): RT 2.60 min, m+H = 545.2; 1H NMR (400 MHz,
CDCBy: 8 8.65 (1H, ddd, J =47, 1.7, 0.8 Hz), 7.91-7.88 (A, m), 7.83 (1K, dt, = 7.5, L.& Hz),
7.49-7.36 (4H, m), 7.29 (2H, m), 7.19-7 13 (3H, m), 7.05 (1H, ddd, J = 8.3, 2.5, 0.9 Hz), 6.47
(IH, 4, J=21Hz), 550 (1H, dd, T = 12.2, 2.1 Hz), 430 (1H, d, J = 16.9 Hz), 3.85-3.80 (4H, ny,

2.91-2.78 (2H, m), 2.72 (IF, d, T = 12.2 Hz), 2.51-2.44 (2H, m).

Example 2., (R\-(6-({(d-chloro-3-Buorophenvhsuifonvi-1-(4-fuovrophenvhi-4.42.5,6,7.8-

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

=i\,F
NEF
N
F

{0311} LOMS (Method F, ES-APIY: RT 2.78 min, mH = 567.1; 1H NMR (400 MHz,
CDCI3): 6 8.63-8.61 (1H, m}, 7.89-7.82 (CH, my}, 7.50-7.41 (6H, m}, 7.28 (1H, 8), 7.19-7.13 (ZH,
m), 650 (1H, d, J=2.1 Hz), 5.54 (1H, dd, F= 122, 2.1 Hz), 427 (I1H, 4, } = 16 9 Hz), 3.£9-3.85
{1H, m), 2.80-2.79 (3H, m), 2.61-2.49 (ZH, m).

Example 21 (Bi-{1-{4-fluoronhenv-6-{{d-methoxvphenvhsulfonvh-4.43.5.6,7 8-hexabvdro-

1H-nyrazolol 3 4-elisoguinelin-da-viipvridin-2-viimethanone
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10312] LCMS (Method F, ES-APT): RT 2.57 min, m+H = 545.2; 1H NMR (400 MHz,
CDCI3): 8 8.63 (1T, ddd, J=4.7, 1.7, 0.8 Hz), 7.91-7.88 (1H, m), 7.83 (1H, dt, I = 7.6, 1.& Hz),
7.64-7.60 (2H, m), 7.48-7.40 (3H, m), 7.29 (1H, 5), 7.19-7.13 (2H, m), 6.93-6.89 (2H, m), 6.47
(1H, d, 7= 2.1 He), 5,48 (11, dd, F= 12.2, 2.1 Hz), 4.30 (1H, d, T = 16.9 Hz), 3.85-3.79 (4H, ),

2.90-2.77 (2H, m), 2.65 (1H, d, T = 12.2 Hz), 2.48-2.39 (2H, m).

Example 21, (R-(6-{(3-Thuoro-d-methviphenvhisulionvhi-1-(4-fluorophenvii-4.43,5.6,7 .8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

19313] LOMS (Method F, ES-APH: RT 2.74 min, m+H = 547.2; 1H NMR (400 MHz,
CDCi3): 6 8.65(1H, ddd, J =47, 1.7, 0.8 Hz}, 7.91-7.88 (1H, m), 7.84 (1H, dt, J = 7.6, 1.8 Hz},
7.49-740 (3H, m), 7.37 (IH, dd, J = 8.1, 2.1 Hz), 7.33-7.26 (3H, m), 7.19-7.13 (2H, m), 6 48
{(1H,d,J=21Hz), 552 (1H, dd. J = 12.2, 2.1 Hz), 430 (1H, d, J = 16.9 Hz), 3.85-3.80 (1H, m},
291277 (2H, my, 2.7V (IH, d, F = 122 Hzy, 2.51-2.44 (ZH, m}, 2.31 (BH, d, J = 1.7 Hz).

Example 2K. (Ri-(1-{4-fluorophenvh-6-(phenvisulfonvii-4.42.5.6.7,.8-hexahvdro-1H-

pyvrazoelel3.d-slisoguinslin-da-v{pvridin-2-vimethanone

i29
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10314] LCMS (Method F, ES-APT): RT 2.57 min, m+H = 515.2; 1H NMR (400 MHz,
CDCI3): 5 8.66 (111, ddd, J=4.7, 1.7, 0.8 Hiz), 7.92-7.89 (1H, m), 7.84 (1F, dt, T = 7.6, 1.8 Hz),
7.71-7.68 (2H, m), 7.58-7.53 (1H, m), 7.50-7.40 (5H, m), 7.29 (11, 5), 7.19-7.13 (2H, m), 6.47
(11, d, J=2.1 Hz), 5.53 (1F, dd, = 12.2, 2.1 Hz), 4.31 (1H, 4, T = 16.9 Hz), 3.85-3.81 (1H, m),

2.91-2.78 (2H, m), 2.67 (1H, d, T = 12.2 Hz), 2.48-2.40 (QH, m).

Example 2L, (R)3-(3-{4-Thuorophenv-6-((2-Huovrophenvhisulfonvh-4.43,5.6.7 8~hexahvdro-~

1H-pyrazolol 3. 4-olisoguinolin-da-vhilpvridin-2~vhimethanone

10315] LOMS (Method F, ES-APH: RT 2.57 min, m+H = 533.2; 1H NMR (400 MHz,
CDCi3): 6 864 (1H, ddd, J =47, 1.7, 0.8 Hz}, 7.85-7.82 (1H, m), 7.80 (1H, dt, J = 7.6, 1.8 Hz},
7.73-7.68 (1H, mj, 7.52-7.4% (4H, m}, 7.28 (1H, s}, 7.19-7.10 (4H, m}, 6. 50 (1H, 4, I} = 2.1 Hz),
5.60(1H, dd, J =122, 21 Hz), 429 (1H, d, F = 169 Hz}, 3.97-3.93 (1H, m), 3.01 (IH,dd, I =
12.8. 1.2 Hz}, 2.91-2.72 (3H, m}, 2.52-2 48 (1H, m).

Example 2M., (R-{1-{4-flucrophenvi)-6-{{}-methvl-{ H-pvrazol-4d-viisulfonvi-4.43,5.6,7 8-

hexahvdro-1H-pvrazolni3d-glisoguinolin-4da-vi{pyridin-2-vDimethanone
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{0316} LCMS (Method F, ES-API): RT 217 min, m+H = 519.1; 1H NMR (400 MHz,
CDCBy a8.66 (1H, ddd, J =47, 1.7, 0.8 Hz), 7.91-7.83 (i, m), 7.84 (1K, dt, = 7.6, L.& Hz),
7.68-7.65 (2H, m), 7.49-7.42 3H, m), 7.30 (1H, 5}, 7.20-7.14 (2H, m), 6 49 (i1, 4, I = 2.1 Hz},
S46 (1H,dd, J=12.2,2.1 H2), 43V (JH, d, F =169 Hz}, 3.91 (3H, s}, 3.80-3.76 (1H, m}, 2.91
(1H, d, J= 169 Hz), 2.68-2.70 (1H, ny, 268 (1H, d, T = 1 2.2 Hz), 2.50-2.41 (2H, my).

Example 2N, (B-{1-(4-BuorophenvD-6-{{&-(irifluoromethyvDovridia~-3~viisuifonvii-

4.45.5.6.7.8-hexabvdro-1H-pyrazelel3.4-slisoquinohn-da-vDpvridin-2-vDimethanone

<
¢
19317 LOMS (Method F, ES-APH: RT 2.65 min, m+H = 584.1; 1H NMR (400 MHz,
CDCI3): 6 897 (1H, 4, J =22 Hz), 8.63-8.61 (1H, m}, 8.14 (1H, dd, ] = 8.3,2.2 Hz), 7.85-7.82
(ZH, m}, 7.73 (iH, 4, J = 8.3 Hz}, 7.51-7.46 (1H, m), 7.44-7.40 (2H, m}, 7.27 (1H, 8}, 7.20-7.14
{(2H, m), 6.50 (1H, 4, J =21 Hz), 5.62(1H, dd, } =122, 2.1 Hz), 422 (I1H, d, ] = 16.9 Hz),
3.96-392(1H, my, 2.93 (I1H, d, J=12.6 Hz), 2.90-2.80 (ZH, m}, 2.73-2.66 (1H, m}, 2.56-2.53
{1H, m).

Example 20, (R)-(1-{d-Nuorophenvil-6-tosvi-4,42.5.6,7 8-hexabvdro-1H-pyvrazole{3.4-

clisgguinolin-da-viipvridin-2-viimethanone
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[0318] LOCMS (Method F, ES-API): RT 2.68 min, m+H = 529.2; 1H NMR (400 MHz,
CDCBy: 8 8.65 (1H, ddd, J =47, 1.7, 0.8 Hz), 7.91-7.88 (A, m), 7.83 (1H, dt, = 7.6, L.& Hz),
7.58-7.56 (2H, m), 7.49-7.40 3H, m), 7.29 (1H, 5), 7.26-7.24 (2H, m), 7.19-7.13 (2H, m}, 6.46
(I, d,J=21H2), 549 (1H, dd, T = 12.2, 2.1 Hz), 431 (1H, 4, J = 16.9 Hz), 3.684-3.79 (1H, ny,

2.90-2.77 (2H, m), 2.65 (1, dd, T = 12.8. 1.2 Hz), 2.47-2 38 (5H, m).

Example 2P, (R-(6-({(4d-Buoro-3-{triflucromethvhphenvhsulfonvii-i~(4-Huorophenvi~

4.45.5.6.7.8-hexabvdro-1H-pyrazelel3.4-slisoquinohn-da-vDpvridin-2-vDimethanone

5 N
N I
e AN
Y/
F

19319} . LOMS (Mcthod F, ES-APE: RT 2.78 min, m+H = 601.1; 1H NMR (400 MHz,
CDCI3): 6 8.62-8.60 (1H, m}, 7.94 (1H, dd, I = 6.6, 2.2 Hz), 7.90-7.80 (3H, m}), 7.49-7.39 {(1H,
m}, 7.44-740 (2H, m), 7.27 (1H, s}, 7.26-7.22 (1H, m), 7.20-7.13 (ZH, m), 6 30 (I1H, d, J = 2.1
Hz), 5.55(1H, dd, J=122,2.1 Hz},4.24 (1H, d, J = 16.9 Hz}, 3.91-3.87 (1H, m}, 2.90-2.80 (3H,
), 2.65-2.59 {1H, m}, 2.55-2.50 (1H, m).

Example 20. (R-4-{{1-{4-flugrophenvi-da-picolinovi-4a,8,7, 8-tetrabvdro-1H-pyvrazole{3 . 4-

slispguinolin-6(dH)-vhisulfonviibenzonitrile
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{8320] LOMS (Mcthod F, ES-AP: RT 2.49 min, m+H = 540.0; 1H NMR (400 MHz,
CDCI3y 6 8.63 -8.61(UH, m), 7.87 - 7.83 (2H, m), 7.82 - 7.77 (2H, my, 7.73 - 7.70 (ZH, m)},
749 (1H,ddd, 1=62,48,2.7Hz), 744 - 739 (2H, m), 727 (1H, m), 7.18 - 712 2H, m}, 6.49
(1H,d, J=20Hz),556 (1H, dd, F=123,2.0Hz),4.24 (1H,d, J= 169 Hz), 3.89 - 3.85 (1H,
my, 2.88 - 2.79 GH, m}), 2.61 - 2.49 ZH, m}.

Example 2R, (B)-{1-(4-BuorophenvD-o-{{&-methoxvovridin-3-viisuifonvi-4.4a2.5.6,7 8-

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

N Y

F
10321]  LOMS (Method F, ES-APT): RT 2.52 min, m+H = 546.0; 1H NMR (400 MHz,
CDCRY: §8.61 (1H, ddd, T=4.7,1.7, 0.9 Hz), .49 (1H, dd, = 2.5, 0.6 Hz), 7.89 - 7.79 (2H,
m), 7.76 (1H, dd, J = 8.8, 2.5 Hz), 7.47 - 741 (3H, m), 7.28 (1H, 8), 7.18 - 7.13 (2H, m), 6.71
(1H, dd, J= 8.8, 0.6 Hz), 6.49 (1H, d,J = 2.1 Hz), 5.52 (1H, dd, I = 12.2, 2.1 Hz), 4.27 (1H, 4. ]
= 16.9 Hz), 3.98 (3H, 5}, 3.90 - 3.82 (1H, m), 2.90 - 2,75 (3H, m), 2.58 - 2.48 (2H, m).

Fxample 28, (R -{(d-fluorophenvh-6-{(tetrabvdro-2H-nvran-d-vDisulfonvii-4,45.5.6.7 8-

hexahvdro-1H-nvrazoloil4-glisoguinclin-4a-vi{pyridin-2-viimethanone
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{83221 LOCMS (Method F, ES-API: RT 2.21 min, m+H = 523.2; 1H NMR (400 MHz,
CD]CI3Y: 8 8.69-8.68 (1H, 1u), 7.90-7.88 (1, m), 7.84 (1, dt, I = 7.4, | R Hz), 7.52-7.42 (3H,
my, 729 (1H, 8y, 7.21-7 45 3H, my, 652 (1H, 4, =21 Hz), 5.60 (1H, dd, J = 12.2, 2.1 Ha),
420 (1H, 4, J =169 He), 4.00-3.83 (4H, m), 328 (1H, 4, J =129 Ha), 315 (IH, di, I= 119,
2.5 Hey, 3.05-2.98 (2H, m), 2.91 (1H, d, J = 16.9 Hz), 2.84-2.74 (1H, m), 2.55-2.51 (1H, m},
1.84-1.65 {4H, m).

Fxample 2T, (B -{6-(cvelohexvisulfonvii-1-{4-fluorophenvir-4.4a,5.6.7.8-hexahvdro-1 H-

pyrazolel3.4-slisogquinohin-da-vopvridin-2-vDmethanone

{83231 LOCMS (Method F, ES-API): RT 2.65 min, m+H = 521.1; 1H NMR (400 MHz,
CDCBy 6 868 (1H, ddd, F=4.7, 1.7, 09 Hz), 790 (1H, dt, I =7.8, 1.2 Hz), 7.84 (1H, d, I =
7.5, 1.8 Hz}, 7.50-7.43 (3H, m), 7.29 {(1H, 8), 7.21-7.15 (2H, m), 6.53 (1H, d, } = 2.1 Hz}, 5.59
(1H,dd, I=13.1, 1.9 Hz}, 426 (1H,d, ] = 16.9 Hz}, 3.86-3 80 (1H, m}, 3.26 (1H,d,J =132
Hz), 298 (1H, td, J= 124,32 Hz), 292 (1H, dJ= 169 Hz), 278 (IH, tdd, ] = 14.8, 5.8, 2.1
Hz), 264 (1H, 6, J= 123,33 Hz), 251 (IH, dt, J = 14,7, 2.3 Hz}, 2.02-1.95 (1H, m}, 1.84-0.85
{9H, m).
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Example 2U. (R)-{6~{{1-ethvl-1H-pyrazol-5-vDisulifonvii-1-{4-fluorophenvi)-4.45,8,6,7.8-

hexahvdro-1H-pyvrazole!3.4-slisoguinolin-da-vhi{d-{rifluoromethvhipyridin-2-

yhmethanone

5 [8334] LOMS (Method F, ES-APH: RT 2.67 miun, m+H = 601 .2; 1H NMR (400 MHz,
CDCI3y o RE81(IH, 4, =49 Hz), 813 (1H, m), 7.71-7.69 (1H, m), 7.47-742 (2H, m}, 7.40
(I, d,J=20Hz), 728 (1H, s}, 721-7 15 2H, m), 659 (I, 4, J=2.0Hz), 6. 55 (IH, 4, T = 1.6
Hz), 552 (IH, dd, J =126, 2.0 Hz), 4.35-423 (2H, my, 4. 18 (1H, d, T = 16.9 Hz), 3.92-3.87 (iH,
m), 3.02(1H, 4, I =128 Hz}, 292 (IH, d, I = 16.9 Hz), 2.89-2.74 (2H, m}, 2.53-2.55 (1H, m},
10 140 3H, £, J=73Hz).

Example 2V, (B-{6-((3,5-dimethvi-1 H-pyvrazol-4~vhsulfonvD-1-(4-Buorophenyvi~

4.45.5.6.7.8-hexabvdro-1H-pyrazolel3.4-slisoquinehin-da-vDd-{triflluoromethyvDpvridin-2-

yhmethanone

1S5 {83258] LCMS (Method F, ES-AP): RT 2.37 min, m+H = 601.3; 1H NMR (400 MHz,
CDCI3y 0879 (1H, 4, 1=49Hz), 812 (31H, m), 7.67 (1H, dd, F = 4.9, 1.0 Hz), 7.47-7.42 {2H,
my, 7.27 (1H,8), 7.21-715 (2H, m), 6.53 (1H, 4, J=2.1 Hz), 542 (IH, dd, J = 12.3, 2.0 Hz},

i35



»;

1o

|

WO 2013/177559 PCT/US2013/042732

419 (IH, d, J=169Hz), 3.87-383 (1H, m), 293 (I1H,d, J =169 Hz}, 291 (1H, d, F =128
Hz), 2.85-2.80 (1H, m), 2.72-2.76 {1H, m), 2.56-2.52 {1H, m), 2.32 (6H 5).

Example 2W. (R)-(6-((1 H-imidazol-4d-viisulfeonv-1-{(4-fluorephenvi-4,43.5,6.7.8-

hexahvdro-1H-pyvrazole!3.4d-slisoguinolin-da-vhi{d-{(trifluoromethvhipvridin-2-

yhmethanone

[0326] LOMS (Method F, ES-API): RT 218 min, m+H = 573.2; 1H NMR (400 MHz,
CDCI3y o 1027 (1H, brs), 884 (1H, d, =49 Ha), 813 (IH, m), 7.67 (1H, dd, 1 =49, 1.0 Ha,
T.64 (1H, s), 749 (1H, ), 7.46-7.41 CH, my, 730 (0H, 83, 720-7 14 CH, my, 6 51 (1H, 4, I =
20Hz), 555 (1H, dd, J=12.6,2.0 Hz), 422 (1H, d, 1 = 16.9 Hz), 3.86-3.84 (1H, my, 3.01 (1H,
A, J=127Hz), 294 (1H, 4,J=169Hz), 2.86-2.77 (1H, m), 2.71-2.64 (1H, w), 2.50-2.47 (1H,

.

Example 3, (R)~{1-{4-BuorophenyD-6-({(e~-morpholinopvridin-3-vhisulfonvii-4.43,5.6, 7.8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

“
sl OO
4

w
F/

{03271 A solution of (R}-{6~{{6~-chloropyridin-3-yhisultonyl)-1-(4-fluorophenyly-4,4a,5,6,7 8-~

hexahydro-1H-pyrazolof 3.4-ghisoquinolin-da-v{pyridin-2-ymethanone (80 mg, 0.14 mumol)

and morpholine (130 pL, 1.73 mmol} in acetonitrile (2.5 mL)} was heated at 100°C for 70

i36
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minutes in a microwave reactor. The reaction mixture was concentrated and the residue purified
by column chromatography on silica gel {(gradient: 30-60% cthyl acetate in cyclohexane) to
afford (R)-{1-{4-fluoropheny-6-({6-morpholinopyridin-3-yhsulfonyl}-4,4a.5,6,7.8-hexahydro-
{H-pyrazolo[3.4-glisoquinohin-da-vl ¥ pyridin-2-ylimethanone as a colourless glass (70 mg).
LCMS (Method D, ESH: RT 4.94 min, m+H = 601.0; 1H NMR (400 MHz, CDCls): 6 8.63 {ddd,
J=48,17 098z 1 Hy;, 844(d,J=25Hz I H); 7.84-7.85 (m, 2 H); 7.66 (dd, } =21, 2.5 Hz,
TH)Y, 7.44-745 (m, 3H), 7.29(s, LH); 716 (1, J=8.5Hz, 2 H); 6.49-6.50 {(m, 2 H); 549 (dd. J
=121, 2.1 Hz, | H;428{(d, J=169Hz 1 Hy; 380 (. J=48Hz 5H; 363, J=48Hz 4
H), 2.83-2.85(m, 2 H; 2.71(d, J=12.1 Hz, 1 H); 2.47-2.50 {m, 2 H).

Example 4, (R}-{1-{4-fluerephenv-6-{{6-(pvrrolidin-1-vDpvridin-3~-vDsulfonvh-

4,43.5.6,7.8-hexahvdro-1 H-nvrazolel3 4-clisequinclin-da-vyD{thiazol-2-vDmethanone

{3281 A muxture of (R)-{6-({(6-chloropyridin-3-yhsulfonyl}- 1-(4-fluorophenyl}-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3.4-glisoquinolin-da-yi}{thiazol-2-yymethanone (180 mg, 0.180 mmol)
and pyrrolidine (37.5 ul., 0.450 mmol) in acetonitrile (2 mL) was stirred at 40 °C for 8.5hour.
The reaction mixture was cooled to room temperature and concentrated 1z vacuo to give a yellow
oil. The crude product was purified by column chromatography on silica gel (gradient: 8-100%
cthyl acetate in ischexane) to give a white solid. This was further purified by preparative HPLC
{(Gilson, Acidic {0.1% Formic acid}, Agilent Prep C-18, 5 um, 21.2x50 mm column, 30-95%
acctonitrile in water} to afford (R)-{1-{4-fluorophenyl}-6-({6-(pyrrolidin-1-yl}pyridin-3-
visulfonyl}-4,4a,5,6,7,8-hexahvdro-1 H-pyrazolo{3,4-glisoquinolin-4a-yi}(thiazol-2-
viymethanone as a white solid (51 mg). LOMS (Mcthod F, ES-AP): RT 2.43 min, mriH = 590.9;
TH NMR (400 MHz, CDCh)y: 6 845 (1H, dd, J = 2.0, 0.5 Hz), 801 (1H, d, 1 = 3.1 Hz), 7.63-7.59
{(2H, m), 7.46-7.41 (2H, m), 7.29 (1H,5), 7.19-713 (ZH, m), 6. 531 (I1H,d, I = 2.1 Hz}, 627 (1H,
d, J=91Hz}, 547 (K, dd, J=12.2,2.1 Hz}, 420 (1H, d, J = 16.8 Hz}, 3.87-3.83 (1H, m)},
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2.91-2.82 (2H, m), 2.71 (1H, &, F = 12.3 Hz), 2.53-2.46 (2H, m), 2.06-2.04 (4H, m), 1.33-1.24
(2. m), 1.17-1.07 (2H, m).

Example 8, {R)-(1-(d-Buorophenvh-6-{{d-fluorophenviisulfonvh)-4.4a,8.6,7.8-hexahvdro-

1H-nvrazololl.4-clisoguinolin-4da-vi(thiazol-2-vDmethanone

{03291 A solution of (R)-tert-butyl 1-{4-fluorophenyli-da-(thiazole-2-carbonyl)-4a,5,7 8-
tetrahydro-1H-~pyrazolo[3 4-glisoquinohine-6{4H)-carboxvlate (.25 g, 0.520 mmol) in
dichloromethanc (8 mi.) and trifluorcacetic acid (2 mL) was stirred at room temperature for 90
minaies, then evaporated, azeotroping twice with toluene to give a brown oil. This material was
re-dissolved in dichloromethane (8 mL}, and diisopropylethylamine (0.454 b, 2.60 mmol) was
added, followed by 4-fluorobenzene- -sulfonyl chloride (0,121 g, 0.624 mumol), and the reaction
mixture stirred at room temperature for 48 hours. The reaction mixture was then evaporated in
vacito and the residue purified by column chromatography on silica gel {gradient: § to 40% ethyl
acetate in ischexane) to give a white solid (204 mg}. 80mg of this sample was purified by
preparative HPLC (Varian, Acidic (0.1% Formic acid), Waters X-Select Prep-C1&, 5 um, 19x50
mm colimn, 25-80% acetonitrile in water) to afford (R)-{1-{4-fluorophenyl}-6-((4-
fluorophenylisutfonyl}-4,4a,5,6,7,8-hexahvdro-1 H-pyrazolo[3,4-ghisoquinolin-4a-yi }{thiazol-2-
viymethanone as a pale vellow solid (45 mg). LOMS (Method F, ES-API): RT 2.58 min, m+H =
538.9; 1H NMR (400 MHz, CDCL): § 8.02 (d, TH, J = 3.1 Hz), 7.75-7.70 {(m, 2H), 7.68 (d, 1H, J
= 3.1 Hz), 7.45-7.40 {m, 2H), 7.29 (s, 1H), 7.20-7.11 {m, 4H}, 6.53 (d, 1H, I = 2.2 Hz}, 549 (dd,
IH, J=123,20Hz), 420 (d, 1H, J= 168 Hz), 3.93-3.86 (m, 1H}, 2.94-2.83 (m, ZH}, 2.74 {d,
1H, J= 124 Hz), 2.57-2.47 (m, 2H).

{8338} The following examples were similasly prepared from the appropriate intermediates:
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Example SA. (R)-{1-{4-fluorophenvD-6-{(3-flugrophenvhsulionvli-4.42.5,6.7.8-hexabvdro-

1H-nvrazololl. 4-clisoguinolin-4da-vi(thiazol-2-vhmethanone

{03311 LCMS (Method F, ES-APT): RT 2.59 min, m+H = 539.0; 1H NMR (400 MHz, CDCls):
S RO6 (d, 1H, T=32Hz), 7.67 (d,iH, T =3.1 Hz}, 7.53-7.45 (u, 2H}, 7.45-7.39 (m, 3H), 7.30 (s,
{H), 7.29-7.23 (o, 1H), 7.19-7.13 (m, 2H), 6 53 (,IH, F =21 Hz), 5.53¢dd, I, I=122,17
Hz), 422 (d, TH, J=17.1 Hz), 3.92-3.86 {m, 1H), 2.94-2.81 (m, 2H), 2.76 (4, 1H, J = 12.2 Hz),
2.58-2.49 (m, ZH}.

Example 5B, (R3-4-({(3-(4-Auorcpbenvi-da-(thiazole-2-carbonvh-4a,5.7.8-tetrabvdro-1 H-~

pyrazolel3.4-oliseguinolin~-64H-vhisulfonvhmethvDbenzonitrile

~N
NEd
a ?‘:\i,s [

19332} LOMS (Method F, ES-APT): RT 2.36 min, m+H = 560; 1H NMR (400 MHz, CDCli): 6
8O7(d, 1H,J=3.1Hz}, 7.66(d, 1H, J=3.1 Hz) 7.45-7.43 (m, 2H)}, 7.46-7.41 {m, SH}, 7.32 (s,
1H), 7.20-7.16 (m, 2H), 6.55 (s, 1H), 547 (dd, 1H, } = 13.5, 2.0 Hz), 420 (d, 1H, ] = 20 Hz),
4.13-4.06 (m, 2H), 3.12 (d, 1H, I = 16 Hz}, 2.86 (d, 1H, } = 20 Hz}, 2.70-2.50 (m, 2H}, 2.44 {m,
1H).

Example 8C, (R)-(1-{d-Buorophenvh-0-{(3-Grifluoromethyvphenvisulfonvi-4.4a.5.6.7.8-

hexahvdro-1H-pvrazolni3d-glisoguinelin-4da-vi{pyridin-2-vDmethanone
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{03331 LOCMS (Method F, ES-AP: RT 2.73 min, m+H = 583.2; 1H NMR (400 MHz, CDCly):
8.65-8.64 (1H, m), 7.94 (1H, my, 7.89-7.78 (4H, m}, 7.63-7.59 (1H, m}, 747 {(1H, ddd, I = 7.3,
4.8, LA Hzy, 7.44-740 2H, m), 7.28 (1H, 8), 7.19-7.13 2H, m), 6,48 (1H, d, I = 2.2 Hz), 5.56
(1H, dd, J=12.4, 22 Hz}, 426 (1H, d, J = 16.9 Hz}, 3.89-3.85 (1H, m}, 2.91-2.79 (3H, m}, 2.38-
248 (2H, m).

Example 3D, (R)-{1-(4-BuorophenvD-o-{{4-Urifluoromethvphenvisuifonvi-4.4a.5.6,7.8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4a~-vD{~methvi-1 H~-1.2 4-triazol-3~-vDmethanone

[0334] LOMS (Method F, ES-API): RT 2.60 min, m+H = 587.2; 1H NMR (400 MHz, CDCL):
3799 (1H, d, J=13 Hz), 7.83-7.81 (2H, m), 7.78-7.76 (2H, 1u), 7.44-7.41 (2H, m), 7.33 (1H,
8}, 719715 (ZH, m), 6.56 (1H, 5), 5.36 (1H, d, I= 128 Hz), 432 (1H,d, = 17.1 Hz), 4.09
{3H, 8}, 3.96-3.92 (1H, m}, 2.89-2.79 CH, m), 2.7 {IH, d, I = 12.8 Hz}, 2.57-2.50 (ZH, m).

Example ST, (R)-(1-(4-Tluorophenvh-6-((4d-(trifluoromethvDphenvhselfonvi-4.42.5,6.7,8-

hexahvdro-iH-pyvrazoloid.4-clisoquinolin-da-vD{pvrazin-2-vDimethanone

140
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4 N’S 7R

N ) |
- i

{03351 LCMS (Method F, ES-API): RT 2.59 min, m+H = 583.8; 1H NMR (400 MHz, CDCls):
SO0 (IH, 4, T=17Hz), 879 (1H. d,J=23Hx, 8.62 (1H, dd4, ] =23, 1.7Hz), 7.83-7.81 (2H,
my, 7.77-7.75 (2H, my, 7.44-741 CH, my, 729 (1H, 8}, 7.20-715 CH, m), 6.5 (iH, 4, 1= 2.1
Hz), S39(IH, dd,J= 124,23 H2), 412 (1H, d, F = 16.9 Hz}, 3.90-3.85 (1H, m}, 2.92-2.88 (2H,
my, 272 (1H, d, T = 12.4 Hz), 2.52-2.45 (2H, my.

Example 5V, (Ri-(1-(4-fluorophenvh-6-((5-fluoropvridin-3~vhsuifonvh-4.42.5.6. 7.8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

@ QL
L
N
v
F

{8336] LOMS (Method F, ES-APIY: RT 2.35 min, m+H = 534.2; 1H NMR (400 MHz,
CDCI3: 8 8.73 (1H, m), 8.67-8.65 (1H, m), 8.60 (1H, d, J = 2.8 Hz}, 7.89-7.82 (2H, m), 7.65
(1H, ddd, } =7.6,2.8, 1.8 Hz), 749 (1H, ddd, J = 6.8, 4.8, 1.& Hz}, 7.45-7.40 (CH, m}, 7.29 (IH,
sy, 719-713 (ZH, m), 6,51 (IH, d, 1 =21 Hz}, 560 (1H, dd, } = 124, 2 1 Hz}, 426 (1H, 4. J =
16.9 Hz}, 3.92-3.88 (1H, m}, 2.91-2.79 (3H, m}, 2.67-2.61 (1H, m), 2.55-2.50 (1H, m).

Fxample 85G. (Ri-{1-{4-fluorophenvh-6-{(3-fluorophenviisuifonv-4.4a2.5.6.7.8-hexahvdro-

{1 H-pvrazolol3.d4-slisoguinolin-da-vDpyridin-2-vDhimethanone

i41
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{83377 LOCMS (Method F, ES-API): RT 2.56 min, m+H = 532.8; 1H NMR (400 MHz,
CDCBy 8 8.67 (1H, ddd, J =47, 1.7, 0.8 Hz), 7.91-7.88 (A, m), 7.85 (1K, dt, =74, 1.7 Hz),
7.50-7.36 (6H, m), 7.29 (1H, ), 7.27-7.22 (1H, w), 7.19-713 (2H, m), 6. 48 (1H, 4, J = 2.1 Hz},
SES(IH,dd, J=12.4,2.1 Hz), 430 (JH, d, F = 169 Hz}, 3.86-3.81 (1H, ny, 2.91-2.73 GH, m},
2.54-2.47 (2H, m}.

Example SH, (R-(1-(d-Puorophenvii-o~({(4-{irifluoromethyDohenvisulfonvi-4.4a,5.6,7.8~

hexabvdro-1 H-pyrazolold.4-elisoguinolin-4a-vD{5-methoxvovridin-2~-vhimethanone

N

\

N
i
'

.
F
[8338] LOCMS (Method F, ES-API): RT 2.76 min, m+H = 613.2; 1H NMR (400 MHz,
CDCIBy: 8872 (1H, dd, 7= 2.5, 0.6 Hz), 8.06 (1H, dd, J = 8.8, 2.5 Hz}, 7.95-7.93 (2H, 1), 7.81-
7.79 (2H, m), 7.47-7.42 (ZH, m), 741 (1H,5), 722-7.16 (2H, m), 6.72 (1H, dd, F=R8.8, 0.6 Hz),
6. 44 (1H, ), 459 (1K, dd. J=11.1, 1.7 Hz), 3.96 (3H, 5), 3.90-3.86 (1H, m), 3.73 (1M, d,J =
178 Hz), 279 (1H, 4, 1 = 17.8 Hz), 256 (1H, d, J = [ 1.1 Hz}, 2.53-2.46 (1H, m), 2.31-2.20 (2H,

o~
RN

m).

Fxample 5L (R-(3-{4-Huorophenvi-6-((d-(riffuosromethvinhenvisulfonvi-4.42.5.6.7.8-

hexahvdro-1H-pyrazole3.4-glisoguinolin~4da~-vhi{ihiazel-S-vDimethanone
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{8339} LOCMS (Method F, ES-API): RT 2.56 min, m+H = 583.1; 1H NMR (400 MHz,
CDCIBY: 8895 (1H, d,J=05Hz), 848 (IH, d, I =05 Hz), 7.94-7.92 CH, m}, 7.81-7.79 (2H,
my, 7.47-742 (2H, my, 737 (1H, 8), 7.23-7147 2H, m}, 6 55 (1H, 8}, 4.62 (IH, dd, I =115, 1.9
50 Hzy, 393388 (IH, my, 334 (H. 4 J=176H), 283 (H, 4. J=1706 H), 261 (I, d. J=
11.5 Hz), 2.58-2.42 (3H, m).

Example 51, (R0 -{4-TlueropkenvD-6-((5-Ruoropvridin-I-vDsulfonvir-4,44,3.6,7.8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{thiazol-2-viimethanone

10 [834¢] LCMS (Method F, ES-API: RT 2.35 min, m+H = 540,

Example 6, (R)-{1-{4-Buorophenyvh-6-{{(d-(nvrrolidin~-1-viiphenvhsulfonvi)-4.4a.5.6.7 8-

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{thiazol-2-viimethanone

i43
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{0341} A solution of pyrrolidine (0.046 mb, .557 mmol} and (R)}-{1-{(4-flusrophenyl)-6-{{4-
fluorophenylysulfonyl}-4,4a,5,6,7 &-hexahydro-1 H-pyrazolo]3,4-glisoquinolin-da-yi}{thiazol-2-
yhmethanone (0.1 g, 0.186 mmol) in N-methylpyrrolidine (2mL) was stirred at 30°C in a scaled
vial for 6 hours, then allowed to stand at room temperature for 72 hours. The reaction mixture
was then stirred at 100°C for an additional 5 hours, cooled to room temperature, and purified
dircctly by preparative HPLC (Varian, Acidic {0.1% Formic acid}, Waters X-Sclect Prep-C1&, 5
wm, 19%50 mum column, 50-70% acctonitrile in water) to afford (R)-(1 -(4-fluorophenyl)-6-{((4-
{pyrrolidin-1-yhphenylisulfonyly-4 4a,5,6,7 &-hexahydro- | H-pyrazolo[3.4-glisoguinolin-4a-
yithiazol-2-yIimethanone as a pale vellow solid (58 mg). LCMS (Mcthod F, ES-API): RT 2.81
min, m+H = 590.0; TH NMR (400 MHz, CDCLy: 6 8.02 (d, 1H, J=3.1 Hz}, 7.62(d, I1H, I=3.1
Hz), 7.54-7.50 (m, 2H), 7.45-7.40 (m, 2H), 7.28 (s, 1H}, 7.219-7.12 (u, 2H), 6.50-6.45 (m, 3H),
S46{dd, TH, J=12.1,2.0 Hz), 4.21 (d, 1H, J=16.8 Hz), 3.86-3.80 (m, 1H), 3.35-3.30 (m, 4H),
2.92-2.81 (m, ZH}, 2.64 (4, 1H, I = 12.2 Hz}, 2.52-2.36 (m, 2H), 2.07-2.81 {m, 4H).

{0342] The following examples were similarly prepared from the appropriate intermediate:

Example 0A. (R)-(1-{4-fluorophenvii-6-(3-{pyvrrolidin-1-vDpkenvhisulfonvi)-4,45,5.6.7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{thiazel-2-vDimethanone

{83431 LOCMS (Method F, ES-API): RT 2.88 min, mtH = 590.1; 1H NMR (400 MHz, CDCli):
o &O4(d, 1H, I =28 Hz)y, 7.63 (d,IH, J = 3.2 Hz}, 7.45-7.40 (m, 2H), 7.33-7.24 {m, 3H), 7.18-
710 (m, 2H}, 6.99-0.94 {m, 1H}, 6.65 (dt, 1H, J = 8.0, 2.3 Hz), 6.50 (d, I1H, ] = 2.4 Hz}, 546
(dd, 1H, 1 =127, 2.1 Hz}, 422 {d, 1H,J = 16.6 Hz}, 3.91-3.81 (m, 1H}, 3.33-3.23 (m, 4H}, 2.94-
2.83 (m, 2H), 2.76 (d, 1H, J = 12.4 Hz), 2.54-2.46 {m, 2H), 2.06-2.01 {m, 4H).

Example 7. (R)-(i-{4d-FuorophenvD-6-((5-(piperidin-1-vDipvridin-3-vDsulfonvir-4.42.5,6,7.8-

hexabvdro-1H-pyrazolel3.d-glisequinolin-da-vhithiazel-2-viimethanone

i44
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{#344] A mixture of (R)}-{1+( 4~ﬂuorophenyl’)~6~ {(5~-fluoropyridin-3-yhsulfonyi)-4,45,5.6,7 8-
hexahydro-1H-pyrazolof 3. 4-glisoquinolin-da~-yli(thiazol-2-yDmethanone (100 mg, 0.185 mmol)
and piperidine (47 mg, $.56 mamol) in N-methyipyrrolidine (I mL) was heated at 100 °C for 6
5 hours. The mixture was cooled and the reaction muxture was purified by preparative HPLC

{Gilson, Acidic (0.1% Formic acid), Waters X-Select Prep-C1R, 5 wro, 19%50 nmun column, 5-
95% acetoniirile i water) to give (R)-( 1 -{(4-fluorophenyl}-6-({5-(piperidin-1~yljpyridin-3-
yhsulfonyl)-4,4a,5,6,7,8-hexahvdro- 1 H-pyrazolo[3,4-glisoquinolin-4a-~vi l(thiazol-2-
yiymethanone as a white solid {35 mg). LCMS (Method F, ES-API): RT 2.64 mun, m+H = 605;

0 IHNMR (400 MHz, CDCL): 60 839 (d, 1H, J=3.0H2), 827, 1H, J=2.0H=), 8.05(d, 1H,J
= 3.0 Hz), 7.65 (4, 1H, I = 3.0 Hz), 7.54-7.41 {m, 2H), 7.31-7.30 {m, 2H). 7.19-7.14 {m, 2H),
653 (d, TH, J=20Hz), 551 (dd, 1H,J=12.0,2.0Hz),4.21 {d, 1H, J= 17.0 Hz}, 3.90-3.86 (m,
1H), 3.27-3.25 (m, 443, 2.91-2.81 (m, 3H}, 2.61-2.52 (m, 2H}, 1.75-1.56 (m, 6H}.

[0345] The following examples were similarly prepared from the appropriate intermediate:

15 Example TA. (R-(1-{4-BuorophenvD-6-((S-(nvrrolidin-1 ~vhoyvridin-3~-vhsulfonvh-

4.4a.5.6.7.8-hexahvdro-1H-pyrazele]3.4-elisoguinolin-4a-vhi{thiazol-2-vDimethanone

-

{#346] LOMS (Method F, ES-API: RT 2.49 min, m+H = 591, TH NMR {400 MHz, CDCla): 6
KIS(IH, 4, J=20Hz, 806 (1H, 4, 1= Hzy, 8.04 (1H, d, = 3.0Hz), 765 (1H, d, I = 3.0
26 Hzp, 743 (2H,dd, F=90, 5.0 Hz), 729 (1H, 8), 7.19-7.14 (2H, m), 6.95-6.93 (1H, m}, 6.53 (1H,
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d,=20Hz), S50 (1H, dd, J = 12.0, 2.0 Hz), 4.2 (1H, &, J = 17.0 Hz), 3.92-3.88 (1H, m), 3.33-
328 (4H, m), 2.90-2.82 (3H, m), 2.62-2.5F (2H, m), 2.09-2.04 (4H, m).

Example 8, {R)-(1-(d-PuorophenvD-6-({(&-{pvrrolidin-1-vhovridia-3-vhisulfonvi-

4,43,5.6.7 8-hexahvdro-1H-pvrazoele3,4-slisoguinslin-da-vD{pvridin-2-vimethanone

N
F
18347} A solution of (R)-(6-((6-chloropyridin-3-vhsulfonyl)- 1-(4-fluorophenyly-4.4a,5,6,7 &-
hexahydro-1 H-pyrazolo[3,4-glhisoquinolin-da-y D pyridin-2-yUmethanone (100 mg, 0.182 mmol)
and pyrrolidine (37.9 ul, 0.455 mmol) in acetontirile (2 mL) was stirred in a sealed vial at 40 °C
for | hour. The cooled reaction mixture was then purified divectly by preparative HPLC (Waters,
Acidic (0,19 Formic acid), Waters X-Select Prep-C1R, 5 um, 19x50 mm coluron, 5-95%
acetonttrile in water) to afford (R)-(1-(4-fluorophenyl}-6-{({6-(pyrrolidin-1-yDpyridin-3-
vijsulfonyly-4,42,5,6,7, 8-hexahydro-1 H-pyrazolo{ 3 4-glisoquinolin-4a-yH{pyridin-2-

yihymethanone as a white solid (29 mg}. LCMS (Method F, ES-AP): RT 2.48 min, m+H = 585.3;
TH NMR (400 MHz, CDCls): 8 8.63-8.61 (1H, m), 843 (1H, d, } = 2.4 Hz), 7.89-7.87 {1H, m),
TROH, dt, J=76, 1.8 Hz), 758 (1H, dd, ] = 9.0, 2.4 Hz), 7.45-7.41 (3H, m), 728 (I1H, s},
TAGTA3CH, m), 647 (M, 4, F=21Hz}, 6.22(1H,d, J=9.0Hz), S46 (1H, dd, J=12.2,2.1
Hzy, 427 (E} d, J =169 Hz), 3.83-3.79 (1H, m), 3.52-3.45 (4H, m}, 2.90-2.76 (2H, m}, 2.68
{(1H, 4, 7= 123 Hz), 2.51-2.45 CH, m}, 2.06-2.04 (4H, m}.

Example 9. ({R)-i-{d-Fuorophenv-6-({&6-((Ri-I-fluoronvrrolidin-1-vDpvridin-3-

vimsulfonvii-4.42,5.6,7.8-hexahvdro-iH-nvrazelol3.4-eliscguinolin-4a-vii(thiazol-2-

yhmethanone
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[0348] A mowture of (R)-{6-({6-chloropyridin-3-yhsulfonyly-1-{4-Huoropheny!}-4,43,5.6,7 8-
hexahydro-1 H-pyrazolo[3,4-glhisoquinolin-da-y){thiazol-2-ylimethanone {92 rog, 0.165 raomol)
and (R)-3-fluoropyrroliding HCH(4 1.6 mg, 0.331 mmol} in N N-dimethylformamide (2 mL} was
stirred 1n a sealed vial at 40 °C for 1 houwr, thenat 55 °C for a further 2 hours. The cooled
reaction mixture was then purified directly by preparative HPLC (Waters, Acidic {0.1% Formic
acid}), Waters X-Select Prep-C18, S pm, 19%50 mum colunmm, 5-95% acetonitrile in water) to
afford ((R)-1-(4-fhiorophenyl}-6-({ 6-{{R)}-3-fluoropyrrolidin- [ -yhipyridin-3-visulfonyi}-
4,4a,5,6,7 &-hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yi}{thiazol-2-yymethanone as a white
sofid (17 mg). LCMS (Method F, ES-API: RT 2.39 min, m+H = 609.2; 1H NMR (400 MHz,
CDCLy 8846 (1H,d, I=26Hz), 795 (1H, d, I =31 Hz}, 7.64 (1H, dd, ] = 9.0, 2.4 Hz), 7.61
(IH, d, J=3.1 Hz), 745740 CH, my, 728 (1H, s}, 7.19-713 CH, m}, 6.52 (1H, 4, I =23 Hz),
627 (1H, d, J=9.1 Hz), 548-535 2H, m), 417 (1H, d, ] = 16.8 Hz), 3.92-3.59 (6H, m), 2.92-
2.82 (ZH, m), 2.77 (1H, d, I = 12.3 Hz)}, 2.59-2.42 (3H, m).

Example 18, (R)-(0-(d-Tluorophenvh-6-({4d-(pvrrolidin-i-viiphenvhsuifonvi-4,42.5.6,7 .8~

hexahvdro-1H-pyvrazoloi3.4-elisoguinclin-da-vhi{pvridin-2-vDmethanone

[0349] A solution of pyrrolidine (0.065 mb, 0.783 mmol} and (R}-(1-{4-fhuorophenyl)-6-({4-
fluorophenylisulfonyl}-4,4a,5,6.7, 8-hexahydro-1 H-pyrazolo[3.4-glisoquinolin-4a-y {pyridin-2-

yvhmethanone {183 mg, 0.261 mmol} in N-methylpyrrolidine {2 mL) was stirred in a scaled vial
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at 100°C for 22 hours. The cooled reaction mixture was then purified directly by preparative
HPLC {Waters, Acidic {0.1% Formic acid), Waters X-Select Prep-C18, 5 pm, 19%50 mm
column, 5-95% acctonitrile in water) to afford (R)-(1-(4-fluoropheny}-6-{{4-(pyrrolidin-1-
vihphenylsulfonyi}-4,4a,5,6,7, 8-hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-y {pyridin-2-
yvhymethanone as an off-white solid (52 mg). LCMS (Method F, ES-APT): RT 2.78 min, m+tH =
584.3; 1H NMR (400 MHz, CDCl): 8 8.63-8.62 (1H, my), 7.89 (1H, dt, J = 8.0, 1.2 Hz}, 7.81
(1H,td, J =75, 1.8 Hz}, 7.51-747 (ZH, m}, 7.46-7.41 3H, m), 7.28 (1H, s}, 7.18-7.12 (2H, m},
6.48-6.45 GH, m), 5.41 (1H, dd, J=12.2, 2.1 Hz}, 4.31 (IH, d, } = 16.9 Hz}, 3.80-3.76 (1H, m},
3.33-330(4H, m), 2.88 (I1H, d, F =169 Hz}, 2.85-2.76 (1H. m), 2.61 (1H, d, J = 12.1 Hz), 2.45-
2.35(2H, m), 2.07-2.01 (4H, m).

{0350} The following examples were similarly prepared from the appropriate intermediate;

Example 180A, (B)-{1-(4d-Buorophenv-6-{(5-{piperidin-1-vHpvridin-3-vDsulfonvi-

4,43.5.6,.7.8-hexahvdro-1 H-nvrazolel3 4-cliseguinclin-da-vD{pvridin-2-vDmethanone

[0351] LOMS (Method F, ES-API)Y: RT 2.56 min, m+H = 532.8; 1H NMR (400 MHz,
CDCI3R 0 R65(1H, ddd, ¥1=4.7,1.7, 08 H2}, 836 (1H, d, F=2.8 Hz}, R.25(1H, d, T = 1.7 Hz),
7.90-7.87 (1H, m), 7.83 (1H, dt, J=74, 1.7 Hz), 7.49-7.41 (3H, ny, 7.29-728 (2H, m}, 7.19-
TAZCZH, m), 649 (I1H, d, J =21 Hz), 5.52 (1H, dd, F =124, 2.1 Hz}, 428 (1H, d. J = 16.9 Hz),
3.86-3.82 (1H, m), 3.25-3.23 (4H, my, 2.92-2.78 (3H, my, 2.59-2.48 (2H, my, 1.74-1.61 (6H, m}.

Example 10B. (Ry-(1-{d-fluorophenvh-6-{{5~{pyvrroelidin-1-vDpvridin-2-vDsulfonyvh-

4.43.5.6.7.8-hexahvdro~- 1 H-pvrazelol 3. 4-olisoquincin-4a~-vipyvridia-2-viimethanone

i48
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{83582} LOCMS (Method F, ES-API): RT 2.42 min, m+H = 585.3; 1 H NMR (400 MHz,
CDCBy: 8 8.63 (1H, ddd, J =47, 1§, 09 Hx), 816 (1H, 4, J =18 He), .02 (1H, 4, J = 3.0 Hz),
7.89-7.86 (1H, o), 7.8 (1H, td, J=7.5, 1.8 Hz), 7.48-740 (3H, w), 728 (1H, 5}, 7.19-7.13 (2H,
m), 691 (1H, dd, J=26,2.1 Hz), 648 (1H, d, J=2.1 Hz), S50 (1H, dd, J =122, 2.1 Hz), 427
(1H, 4, J=17.0 Hz), 3.67-3.83 (1H, ny, 3.32-3.26 (4H, m}, 2.91-2.79 3H, m}, 2.59-2.49 (ZH,
m), 2.08-2.04 (4H, m).

Fxample 11, (B)-(1-(4-Tluorophenvh-6-({4d-(irifluoromethvDphenvhisulfonvii-4.43,5.6,7 8-~

hexahvdro-1H-pyrazolel3.4-glisoguinolin~-4da~-vhi{ihiazel-4-vDimethanone

o O
\\CS"/
N YT
N ZNCF,
'x\? /
F

{0383] A solution of (R)-tert-butyl 1-(4-flucrophenyl)-4a-{2-(trimethylsilyl}thiazole-4-
carbonyli}-4a,5,7 8-tetrahydro-1 H-pyrazolo] 3,4-glisoquinoline-6(4H }-carboxylate (76 mg, 8.103
mmol} in 4 M HCVdioxane {3 mb) was stirred at room temperature for 1 hour. The solvent was
removed in vacuo (azeotroping twice with toluenc (~4 mL}} to give a dark orange oil. This was
dissolved in dichloromethane {3 mbL) and 4-{trifluoromethyi}benzene-1-suifonyl chioride (30.3
mg, 0.124 mmol} was added followed by diisopropylethylamine (90 ul, 6.516 mmol}. The
reaction mixture was stirred at room teraperature for 0.5 hour. The solvent was removed in vacuo
to give a dark orange oil. The crude product was purified by column chromatography on silica
gel {gradient:0-40% cthyl acetate in ischexane) to afford (R)-(1-(4-fluorophenyl}-6-((4-

(triftuoromethyliphenylisulfonyl)-4,44,5,6,7 8-hexahydro- 1 H-pyrazolo[3,4-glisoquinolin-4a-

i49
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yi}thiazol-4-ylimethanone as a white solid (44 mg). LCMS (Mcthod F, ES-APH: RT 2.65 min,
m+H = 589.2; TH NMR (400 MHz, CDCLy: 0 886 (1H, d,J=2.1 Hz), 823 (1H, d, J = 2.1 Hz),
7.84-7.82 (2H, m}, 7.74-7.72 (2H, m}, 7.45-740 (2H, m), 728 (1H, 5}, 7.19-7.13 (2H, m}, 6.51
(1H,d4,J=21Hz), 548 (1H,dd. J=12.5, 2.1 Hz), 4.15 (1H. d, J = 16.6 Hz), 3.92-3.87 (1H, m},
2.93-285(2H, m}, 2.72 (IH, d, F = 12.6 Hz}, 2.56-2.49 ZH, m}.

{0384] The following cxamples were similarly prepared from the appropriate intermediates:

Example 11 A, (R-{6-{{4-chilorophenvDsulfonvhi-1-{4-fluoronhenvi)-4.43,.8.6,7.8-hexahvdro-

1 H-pvrazololl. 4-clisoguinelin-4da-vi{pyridin-2-viimethanone

[8355] LOMS (Mcethod F, ES-AP: RT 2.74 min, m+H = 548.9; 1H NMR (400 MHz,
CDC3y: 6861 (1H, ddd, J=4.7, 1.7, 0.9 Hz), 7.88 - 7.81 (2H, m), 7.62 - 7.58 (ZH, my), 7.51 -
737 ¢(5H, m), 728 (1H,5), 7.20- 712 QH, my, 649 (1H, 4. J=2.1 Hz), 5.51 (1H, dd, J =122,
241 Hz), 428 (1H,d, 1=169Hz),389-380(1H, m),292-2.77 2H, m}, 274 (1H,d, =122
Hz), 2.54 - 2.46 (2H, m).

Example 1B, (R)-(1-(4-fluorephenvi-6-{{4d-methoxy-I-methviphenvhisulfonvi}-4.4a.5,6,7.8-

hexahvdro-1H-pyvrazoloi34-slisoguinelin-da-vD{pyridin-2-vDmethanone
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19386] LOMS (Method F, ES-API: RT 2.69 min, m+H = 559.0; 1H NMR (400 MHz,
CDCI3) 6862 (1H, ddd, J=4.7,1.7, 09 Hz}, 7.89 - 7.86 (1H, m}, 7.85 - 7.79 (1H, my), 7.52
(1H,dd, 1=8.6,2.1 Hz), 745 - 741 (dH, m), 728 (1H, m), 7.19- 712 ZH, m), 6.81 (1H,d, I =
8.6 Hz), 6,47 (01H, d, J=2.1Hz), 547 {(IH, dd. J=12.1,2.1 Hz}, 430 (I1H, d, ] = 17.0 Hz), 3.8¢
~3.79(4H, m), 2.90 - 277 CH, m}, 2.67 (IH, d, F = 12.1 Hz), 2.51 - 238 (2H, m}, 2.19 (3H, s}.

5
Example 11T, (R)-{6-{{3-chloro-4d-methoxvphenvhsulionvi-1-{4-fluorophenvil-4.4a,8.6,7.8-
hexahvdro-1H-pvrazolni3d-glisoguinolin-4da-vi{pyridin-2-vDimethanone

Y _OMe
A g
s Cl
N\'/ i N \}3
N
/
F
[8357] LOMS (Method F, ES-API): RT 2.67 min, ;i+H = 578.9; {H NMR (400 MHz,

10 CDCI3Y.0R863(1H, ddd, 1=4.7, 1.7, 09 Hz}, 789 - 778 2H, m), 7.67 {(1H, d, I = 2.2 Hz}, 7.57
(1H, dd, J=R8.7,2.2 Hz}, 748 - 741 GH, m), 728 (I1H, m), 718 - 713 2H, m), 691 (I1H,d, I =
87TH#L 648 (IH, ¢, J=2.1Hz), 550 ({H, dd, I=122, 2.1 Hz), 428 ({H, 4, J = 169 Hz), 3.94
(3H, n), 3.87 -3 79 (1H, m}, 291 - 2768 CH, 0}, 2.74 (1H, d, T = 122 Hz}, 2.54 - 2.47 (2H, m}.
Fxample 1D, (R)-{(6-{(3-Thuoro-4-methosvphenvhsulfonvD-i-(d-fluorophenvi-4.42.5,6. 7,8~

i5 hexahvdro-1H-~pyrazolel3.4-glisoguinolin~4da~-vhi{pyridin-Z~-vDhmethanone

{8388] LOCMS (Method F, ES-API): RT 2.57 min, m+H = 563.2; 1H NMR (400 MHz,
CDCI3y: 6 8.64 (1H, ddd, J =4.8, 1.7, 0.8 Hzy, 7.90-7.87 (1H, my, 7.83 (IH, dt, I = 7.5, 1.7 Hz},

748-7.41 (4H, m), 7.37 (1H, dd, F=10.3, 2.3 Hz), 7.28 (1H, s, 7.19-7.13 (2H, m), 6.99-6.95

i51
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(1H, m), 6.48 (1H, &, T = 2.1 Hz), 549 (1H, dd, T = 12.1, 2.1 Hz), 429 (1H, 4, § = 16.9 Hz), 3.93
(3H, 8), 3.85-3.80 (1F, m), 2.91-2.77 (2H, m), 2.72 (1H, d, I = 12.2 Hz), 2.53-2.46 (2H, m).

Example 11E, (B)-(6-(2-fluoro-d-methviphenvisulionvh-1-{4-fluorophenvi)-4.43,5.6,7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{pyridin-2-vlimethanone

[8359] LOMS (Mcthod F, ES-AP: RT 2.67 min, m+H = 547.2; 1H NMR (400 MHz,
CDCBy: 8 8.63 (1H, ddd, J=4.7, 1.6, 1.0 Hz), 7.85-7.82 (1H, m), 7.80 (1H, dt, =73, 1.8 Hz),
7.59-7.55 (1H, m), 7.46-7.41 3H, m), 7.28 (1H, 5}, 7.19-7.13 (2H, m}, 6.95-6.90 (2H, 0}, 6.50
(1H,d,J=22Hz), 557 (1H, dd, T = 12.8, L8 Hz), 4.29 (1H, d, J = 16.9 Hz), 3.95-3.81 (1H, ny,
297 (1H, dd, 12.9, 1.1 Hz), 2.91-2.79 (2H, my), 2.74-2.68 (1H, m), 2.51-2.47 (1H, m}, 2.37 (3H,
3}

Example 11F, (Ri-(1-(4-fluorophenvili-6-(m-tolvisulfonvi}-4.42.5.6.7 . 8-hexahvdro-1H-

pyrazole]3.4-clisoguinekn-da-vD{thiazel-4~-vhimethanone

{03606] LCMS (Method F, ES-API) RT 2.57 min, m+H = 535.1; 1H NMR {400 MHz,
CDCI3y: 0 888 (1H, d, I=24 Hz), 825 (1H, d, J = 2.4 Hz), 7.52-7.50 (2H, m}, 7.45-7 .40 (2H,
my, 7.37-736 2H, m), 728 {(1H, 8}, 7.19-7 13 CH, m}, 649 (1H, d, J =23 Hz), 545 (0H, dd. J
=12.1,23 Hz), 418 (1H, d, ] = 16.9 Hz), 3.87-3.83 (1H, m), 2.92-2.82 (ZH, m}, 2.63 (1H,d, I =
12.4 Hzy, 2.50-2.39 (5H, m).
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Example 116, (R)-3-((1-{(4d-fluorophenvi)-4a-picolinovi-4a,5,7 .8-tetrahvdro-1H-

pyvrazolol3.4-glisoguinolin-6{4H-viisulfonvhbenzonitrile

i\

G

//'
SUFYel
S O

5Ny
/i EN

{8361} LOMS (Mcthod F, ES-API: RT 2.48 min, m+H = 540.0; 1H NMR (400 MHz,
CDCI3): 6 8.68 - 8606 (1H, m), 793 - 778 (SH, m), 7.60 {1H, td, F = 7.8, 0.6 Hz), 7.50 (1H, ddd,
J=68,48 22 Hz), 745-739 CH, m), 728 (0H, m), 719 - 713 2ZH. m}, 6 50 (IH, 4, = 2.1
Hz), 560 (1H. dd, J =124, 2.1 Hz}, 426 (iH, d, J = 169 Hz}, 3.92 - 383 (1H, m}, 2.90 - 2.78
(3H, m}, 2.58 - 2.49 (2H, m).

Example 1 (R-{6-{{4-{difluoromethoxvinpbenvhisulionvi)-1-(4-Tluorophenvi)-4.43.5.6.7 8-

hexahvdro-1H-pyvrazolol34-slisoguinelin-da-vD{pyridin-2-vDmethanone

7 TN
i
x = Q\S/,Q
N YU
\N / x/ O//L\F

A
\J
F

[8362] LOMS (Method F, ES-API): RT 2.62 min, ov+H = 551.2; 1H NMR (400 MHz,
CDCI3: 0862 (1H,ddd, =48, 1.7, 0.8 Hz), 7.89-7.87 (1K, m), 7.83 (1H, dt, J = 7.5, 1.7 Hz),
771768 (ZH, m), 7.49-7.40 (3H, my, 7.28 (1H, 83, 719713 (4H, my, 6.57 (1H, t, } = 72.4 Hz},
648 (1H,d, J=23Hz}, S.52(1H, dd, J=12.2, 2.1 Hz}, 428 (1H, d, ] = 169 Hz), 3.86-3.82
(1H, m}, 2.90-2.78 CH, m}, 2.74 {1H, d, J = 12.2 Hz}, 2.54-2.46 (ZH, m}.

Fxample 111 (R-{(1-(4-Buorophenvii-6~-(3~-{trifluoromethosyvinhenvDsulfonvD~-4,44.5.6,7 .8~

hexabvdro-1H-pyrazolol.4-glisoguinolin-4a-vii{pyridin-Z-viimethanone
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[8363] LOMS (Mcthod F, ES-AP: RT 2.79 min, m+H = 599.2; 1H NMR (400 MHz,
CDCIBYy: 8 8.67 (1H, ddd, J=4.8, 1.7, 0.8 Hz), 7.91-7.88 (A, m), 7.84 (1K, dt, = 7.5, 1.7 Hz),
7.64-7.62 (1H, m), 7.54-7.47 3H, m), 7.45-7.38 (3H, m), 7.28 (1H, 5), 7.19-7.13 (2H, ), 6.49
(1H, 4, J=23Hz), 5.55(IH, dd, F= 124,22 Hz), 4.29 (1H, 4, J = 6.9 Hz), 3.86-3.81 (IH, m),
2.91-2.74 3H, m}, 2.54-2.47 (2H, m).

Example 115, (R)-{(6-~{{3,5-difluorophenyvDsulfonvD-1-(4-fluoronhenyly-4.43,5,6,7,.8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

¢ o

N4

y O
tospey
N | |
/ ) - t/
= F
4
F

{8364] LOMS (Method F, ES-APIY: RT 2.67 min, mbH = 551.2; 1H NMR (400 MHz,
CDCI3y 0867 (1H, ddd, J=4.7,1.7, 08 He), 788 (1H,ddd, } = 7.9, 1.5, 1.0 Hz), 7.84 {(1H, dt,
J=73,1.7Hz), 748 (1H, ddd, J = 7.4, 4.7, 1 SHz}, 7.46-741 (2H, m}, 7.29(1H, s}, 7.22-7.13
{(4H, m), 698 (1H, 1, ] = 85,23 Hz), 649 (1H, d, J=2.1 Hz}, 5.56 {1H, dd, } = 12.3, 2.1 Hz},
428 (1H, d, F =169 Hz), 3.7-3.82 (1H, m}, 2.92-2.78 (3H, m}, 2.62-2.55 (1 H, m), 2.53-2.48
{1H, m).

Example 11K, (R-(1-(d-fluosrophenvil-&-tosvi-4.42.5.6,7 8-hexabvdro-1H-pyvrazolei3 . 4-

clisoguinolin-4da-vli(thiazol-4-viimethanone
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[8365] LOCMS (Method F, ES-API): RT 2.56 min, m+H = 535.0; [ H NMR (400 MHz,
CDCBY 886 (1H, d,J=22Hz), 824 (1H, d, 1 =22 Hz), 7.59 - 755 2H, m), 747 - 7.39
(2H,m), 7.27 - 725 GH, m), 719 - 712 CH, m), 649 (1H, d, J =20 H»), 543 (1H, dd, I =
123, 20H0), 417 (IH, A, J=169Hz), 3.84 (1H, dd;, F = 8.5,4.4, 20 Hz), 2.91 - 2.80 (2H, m),
261 (1H, d, F=12.3 Hz}, 2.49 - 2.37 (5H, m}.

Example 111, (R)-(6-((3-{difluoromethoxvivhenvhisalfonvhi-1-(4-fluorophenvir-4,44,5,6,7,.8-

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

AN
|
A ” Q\%"O OL F
A t\ >
N T T
QN o =
AN
{
F

19366] LOMS (Method F, ES-AP: RT 2.63 min, m+H = 581.2; 1H NMR (400 MHz,
CDCi3): 6 8.65(1H, ddd, J=4.&, 1.7, 0.8 Hz}, 7.89-7.87 (1H, m), 7.83 (1H, dt, J = 7.5, 1.7 Hz},
7.56-7.53 (1H, m}), 7.49-7.40 (5H, m}, 7.31-728 2H, m}, 7.19-713 CZH, m}, 6 35 {1H, 1, I =
727 Hz), 648 (1H,d, 1=23Hz), 552 (1H, dd, J =122, 2.1 Hz), 428 (IH, d, J = 16.9 Hz),
3.86-3.81 (1H, my, 2.90-2.75 (3H, m}, 2.55-2.46 (2H, m}.

Fxample M. (R-(6-((3 4-dimethviphenvhsulionvli-1-{4-fluorophenvil-4.4a,5.6,7.8-

hexahvdro-1H-pvrazolni3d-glisoguinolin-4da-vi{pyridin-2-vDimethanone
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{8367} LOMS (Mcthod F, ES-API: RT 2.76 min, m+H = 543.0; 1H NMR (400 MHz,
CDCIBy: a 864 (1H, ddd, J =48, 1.7, 09 H=z), 7.92 - TR0 (2H, ny, 7.49 - 7.39 (SH, ny, 7.28

(1H,s), 720~ 713 3H, m), 646 (1H, d, T =21 Hz), 547 (1H,dd, J=12.2, 2.1 Hz), 430 (1H,
d, J=17.0Hz), 383 -3.79 (1H, m}, 291 - 271 ZH, m), 2.67 (1H, d, I =122 Hz}, 2.50 - 2.3§
{2H, m), 2.28 (6H, s).

Example TIN, (B)-{6~((3 . 5-dimethvinhenvhsulfonyh-1-{4-8uorophenvi-4,42,5.6.7 .8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

N
' L
lf.———'
Ny
F

[8368] LOMS (Method F, ES-API): RT 2.78 min, m+H = 543.0; 1H NMR (400 MHz,
CDCI3y: 6 8.65(1H, ddd, J=4.8,1.7, 0.9 Hz}, 7.90-7.88 (1H, m}, 783 (1H, dt, I = 7.5, 1.7 Hz},
7.49-740 (3H, m), 7.28 GH, m}, 719713 GH, m), 647 (1H, d, I =23 Hz}, 548 (1H, dd, J =
122,21 Hz},430{1H, 4, J= 169 Hz}, 3.83-3.79 (1H, m}, 290 {1H, 4, J = 16.9 Hz}, 2.87-2.78
(1H, my, 270 (1H, 4, J= 12.3 Hz}, 2.50-2.42 (Z2H, m}, 2.34 {6H, m).

=iy

Fxample 11O, (R-(1-{4-flnoronhenvi-6-({6-methvipvridin-2-vDsuifonvi-4.4a.5.6,7.8~

hexahvdro-1H-nvrazoloil4-glisoguinclin-4a-vi{pyridin-2-viimethanone
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{8369} LOCMS (Method F, ES-API): RT 2.46 min, m+H = 530.1; [H NMR (400 MHz,
CDCIBy 8 8.65 (1H, ddd, J =47, 1.6, 1.0 Hz), 7.85-7.78 2H, my, 7.69-7.65 (1H, my, 7.59-7.57
{(1H, m), 7.48-7.42 (3H, m), 7.28 (1H, 5), 7.27-7.25 (4H, m), 719713 (2H, m), 6.51 ({1H, d, J =
14 Hzy, 562(1H,dd, J=12.9, 2.0 He), 431 (1H, 4, J = 16.9 Hz}, 4.00-3.96 (1H, m), 3.18 (1H,
d,J=13.0Hz), 2.95-291 (3H, w), 2.59 (3H, 5}, 2.50-2.46 (1 H, m).

Example 1P, (R-(6-((3 4-difluorophenvDsulfonyvD~-1-(4d-fluorophenvi-4,42.5,6.7 .8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

{8370] LOMS (Method F, ES-APIY: RT 2.65 min, mbH = 551.1; 1H NMR (400 MHz,
CDCI3y: 0863 (1H, ddd, J=4&, 1.7, 1.0Hz), 788 (1H,ddd, } =79, 1.7, 1.0 Hz), 7.84 {(1H, dt,
J=7.3,1.7Hz), 7.52-740 (5H, m), 7.28 (1H, 8}, 7.24-7.22 (1H, m), 7.20-7 13 (ZH, m), 6.49
{(1H,d,J=21Hz), 553 (1H,dd. J = 12.2, 2.0 Hz), 4 28 (1H, d, J = 16.9 Hz), 3.88-3.83 (1H, m},
2.91-2.78 (3H, m}, 2.59-2.48 (2H, m}.

Fxample 11O, (R-(1-{4-flnoronhenvi-6-((3.4.5-trifluoronhenviisuifonvi-4.4a.5.6,7 .8~

hexahvdro-1H-nvrazoloil4-glisoguinclin-4a-vi{pyridin-2-viimethanone

[
(]
~d
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{8371} LOMS (Mcethod F, ES-AP: RT 2.72 min, m+H = 569.1; 1H NMR (400 MHz,
CDCBy 8863 (1H, ddd, J =47, 1.5, 1.1 Hz), 789783 CH, m), 7TAS (1K, ddd, J =6.6,4.7, 1.7
Hz), 7.46-741 (2H, m), 7.34-731 (2H, m), 728 (1H, ), 7.20-7.14 2H, m)}, 6.50 (1H, d, J =2.]
Hz), SA5(0H. dd, J= 122,20 H), 426 (1H, d, = 169 Hz}, 3.89-3.84 (1H, m), 2.91-2.79 3H,
my, 2.66-2.60 (1H, m}, 2.54-2.51 (1H, m).

Example IR, (B)-{6~((3-chlore-4-fluorephenvisulfenvh-1-(4-Huorophenvi-4,4a,5.6,7 .8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{pyvridin-2-vDmethanone

[8372] LOMS (Method F, ES-API): RT 2.75 min, ov+H = 5367.0; {H NMR (400 MHz,
CDCI3yoR61(IH, d, J=47, 13 Hz), 7.86 - 779 CH, m), 7.73 (IH, dd, J = 6.7, 2.3 Hz), 7.57
(1H, ddd, J =8.6,4.3, 2.3 Hz), 747 - 740 OH, ny, 7.27 (1H, 83, 7.18 - 713 3H, my, 6.48 (1H,
d, J=20Hz), 550 (0H, br. dd, J= 125, 14 Hz}, 424 (1H,d,J= 169 Hz), 3.86 (1H, dtd, I =
85,39, 1.9 H2),291-279 GH, m), 2.61 (1H,td, J=11.6, 3.4 Hz), 2.55 - 2.46 (1H, m).

Fxample 115, (R:-3-{(G-(4-TluorophenvD~da-(d-methvinicolinovi-42a,5.7 . 8-tetrabvdro-1 H-~

pyrazole] 3.4-clisoguinehn-6{4H -vhisulfonvhibenzonitrile
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LOMS (Mcethod F, ES-APH: RT 2.57 min, m+H = 554.0; 1H NMR (400 MHz, CDCi3): 6 8.50
(IH, br. d,J=49Hz), 793-791 QH, m), 779 (1H, de, F = 7.8, 1.3 Hz), 7.69 - 7.68 (1H, m),
763-758(1H, my, 744 - 741 2H, m), 730 (iH, ddd, J =49, 1.7, 07 Hz), 7.27 (1H,5), 7.19 -
TAZ(2H, o), 649 (1H, d, J=2.0Hz), 564 (1H,dd, =124, 20 Hz), 425 (IH, d, ] = 169 Hz),
3.89(1H, ddt, J=8.5,3.9, 2.0 Hz), 2.85 - 2.79 (3H, m}, 2.63 - 2.50 (ZH, m), 2.41 (3H, s).

Example 1T, (B)-{1-(4d-fluoropheavii-6-{{(1-methvl-1H-pvrazol-4-viisulfonvl-4.42.5.6.7.8-

hexabvdro-1H-pyvrazelold.d-glisoguinelin-4a-vihi{d-methvipvridin-2-vhimethanone

{8373] LOCMS (Method F, ES-API: RT 2.25 min, m+tH = 533.2; 1H NMR (400 MHz,
CDCI3y 0 849 (1H, dd, I =5.0,0.5 Ha), 7.71 (1, ny, 7.67-7.65 (2H, my, 7.46-7.41 OH, my,
7.29-7.26 (2H, m), 719-7 13 (2H, my, 648 ({H, d, J=2.1 Hz), 547 (1H, dd, J=12.1, 2.1 Hz},
429 (1H, d, T =169 Hz}, 391 (3H, 5}, 3.80-3.75 (1H, m}, 2.92-2.78 CH, m}, 2.68(IH, 4, I =
12.0 Hz), 2.50-2.42 (2H, m), 2.40 (3H, s}

Example 11U, (R)-{6-{(3 4-difluorophenvhsulfonvh-1-{4-fluoropnhenvi-4.43,58.6,7.8-

bexabvdro-1H-pyrazelel3.4-glisoguinolin-da-viyd-methvipyridin-2-vhimethanong
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[8374] LOMS (Mcthod F, ES-AP: RT 2.74 min, m+H = 565.2; 1H NMR (400 MHz,
CDCI3y: 6 846 (1H, dd, J =5.0, 0.5 Hz), 7.68 (1H, m}, 7.50-7.40 (44, m), 7.29-7.26 QH, m),
724-713 3H, m), 648 (1H,d, J=21Hz), 555(1H,dd, J =124, 2.1 Hz), 427 {(1H, d, I =169
Hz), 3.89-3.84 (1H, m), 2.88-2.78 (3H, m), 2.62-2.56 {1H, m), 2.53-2.48 (1H, m}, 2.40 (3H, s}.

Example 11V, (R)-{1-{4-fuorephenv-6-((I-methyvl-1 H-imidazol-d~-vhisulfeonvD-4.42.5,6,7 .8~

hexahvdro-1H-pyrazole{3.4-slisoguinslin-da-vhi{d-methvipvridin-2-vimethanone

[8375] LOMS (Mcethod F, ES-APH: RT 2,13 min, m+H = 533.2; 1H NMR (400 MHz,
CDCBY 8850 (1H, dd, 1 =4.8,05 Hay, 7.70-7.70 (0H, ny, 7.47-742 OH, m), 735 (1H, 4, ¥
=14 Hz), 729 (1H, ), 7.26-725 (1H, nmy, 7.19-7T13 (ZH, m), 6,48 (1H, d, T = 2.1 Hz), 556 (1H,
dd, F=12.5 21 Hz}, 432 (1, 4, J=169Hz), 380-385 (I1H, m). 3.72 3H, <), 286 (11, d, J =
{125 Hz), 291 (1H, 4, 1= 16.9 Hz), 2.87-2.78 (1H, m), 2.74-2.68 (1H, m), 2.49-2.44 (1 H, m),
2.39 (3H, <)

Fxample UIW, (R)-(6~((3.5-diflsorophenvDsullonvD-1-(4-fluorophenvi-4.42.5,6. 7.8~

hexahvdro-1H-pyrazolel3.d-glisoguinelin~4a~-vhi{4d-methvipvridin-2-vhimethanone
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19376} LOMS (Method F, ES-API: RT 2.76 min, m+H = 565.0; 1H NMR (400 MHz,
CDC3y o851 (1H, br. d, J=49Hz), 772 - 769 (1H, m}, 746 - 741 (2H, m), 7.32 - 7.27 (2H,
m), 720~ 713 4H, my, 697 (0H, &, J =85, 23 Hz), 649 (1H. 4. J=2.1 Hz), 5.61 (1H, dd, J =
123,21 H2), 429 (18,4, J=169Hz), 3.85 (1H, dde, J=8.4,39, 2.1 Hz}, 2.90 - 2.77 (3H, m},
263 -257 (1H, m), 2.50 (1H, br. dt, 1= 149, 2.0 Hz}, 2.41 (3H, s).

Example 11X, (R)-{1-{d-Buorophenv-6-{{3.4.5-trifluorophenvhsulfonvi-4,43.5,6.7.8-

hexabvdro-1H-pyvrazelold.d-glisoguinelin-4a-vihi{d-methvipvridin-2-vhimethanone

F
f' 0 /iF
\N Q‘\S\ e

N P

.

$

=

{83777 LOCMS (Method F, ES-API: RT 2.82 min, m+H = 583.0; 1H NMR (400 MHz,
CDCI3y: 0 848 - 847 (1H, m), 7.69 - 768 (1H, m), 747 - 739 (ZH, m}, 7.36 - 729 (3H, m},
727 {(1H, ), 720-713 C2H, nmy), 650 (1H. 4, J=2.1 Hz), 358 (11, dd, F =12.5, 2.1 Hz}, 4.26
(1H,d, J=169Hz), 388 (1H. dtd, J=7.9,4.0, 2.1 Hz), 291 - 276 3H, m), 2.72 - 2.62 (1H,
m}, 2.56 - 2.50 (1H, m}, 2.41 (3H, s).

Example 11Y, (R)3-{1-{d-flucrophenvi)-6-{3-(methvisulfenvhphenvhisulfonvi-4.4a,3.6,7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{pyridin-2-vDimethanone
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[8378] LOMS (Mcethod F, ES-AP: RT 2.32 min, m+H = 593.2; 1H NMR (400 MHz,
CDCIBy: 8865 (1H, ddd, J =47, 1.7, 0.8 Hz), 8.27-8.26 (iHL, m), 8.09 (1K, ddd, =79, 1.7, 1.2
Hz), 7.96 (1H, ddd, ¥ =79, 1.7, 1.2 He), 7.R7-7.80 (2H, 1), 7.70-7.66 (JH, ro), 7TAR (11, ddd. J
=6.6,4.7, 1.7 Hz), 7.45-740 CH, m}, 7.28 (1H, 5), 7.19-7.13 (2H, m), 6 48 (1H, d, I = 2.1 Hz},
556 (1H,dd, =123, 21 H=),423 (1H, 4, J =169 Hz), 3.91-3.87 (1H, m), 3.08 (3H, s}, 2.91-
279 (BH, my, 2.62-2.48 (2H, m}.

Example 117, (R)-3-((1-{4-fluorephenvii-4a-picelineyi-4a.5. 7 8-tetrabvdro-1 H-

pyrazole]3.4-clisoguinohn-6{4H -visulfoavhbenzoic acid

{03797 LCMS (Method F, ES-API): RT 2.38 min, m+H = 559,

Example 11AA. (Ri-(1-(d-uorophenv~-6~-{{3-(methoxvmethvDphenvhsulfonvD-

4.45.5.6.7.8-hexabvdro-1H-pyrazelel3.4-slisoquinohn-da-vDpvridin-2-vDimethanone
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{0380} LOCMS (Mcethod F, ES-APH: RT 2.54 min, m+H = 559.3; 1H NMR (400 MHz,
CDCIBYy 8 8.67 (1H, ddd, J =47, 1.4, 0.8 Hxz), 7.91-7-69 (1H. o), 7.83 (M, dt, I = 7.5, 1. S Hz),
7.65 (1H, m), 7.62-7.59 (1H, m), 7.54-7 .52 (1H, m), 7.49-7 40 (4H, my, 7.29 (1H, ), 7.18-7.13
{2H, my, 6.46 UH d,J=21Hz),550(IH, dd. J=124,2.1 Hz), 448 (2H, 5}, 430 (IH, 4,1 =
6.9 Hz), 3.84-3.79 (1H, v0), 3.42 3H, %), 2.91-2.77 (2H, my), 2.69 (1H, 4, J = 12.1 Hz), 2.47-
{1 (2H, m).

Example 1IAR, (R)-(1-(4-fluorephenvii-6-((4d-methyl-3.4-dihvdro-2H-pvride{3.2-
bl dloxazin-7-vhsulfonvh-4,44.5,6.7 8-hexahvdro-1 H-pyvrazolo[ 3 4-slisoguinolin-da-

vidpyridin-2~-vhmethanone

{8381} LOCMS (Method F, ES-API) RT 2.40 min, mtH = 587.0; 1H NMR (400 MHz,

CDCI3y: 0865 (1H, ddd, 1 =4.7, 1.7, 09 Hz), 8.06 (1H,d, =21 Hz), 780 (1H, dt, J =78, 1.2
Hz), 7.82 (1H, td, J = 7., 1.8 Hz}, 747 - 7.41 (3H, m), 7.29 (18, $), 7.19 - 713 (ZH, m), 7.04
(1H,d,J=21Hz), 648 (1H,d, =21 Hz), 547 (1H,dd, J = , 2.0 Hzy, 430 (1H, d, J =

170 Hz), 425-420¢2H, m), 3.82-3.77 (1H, m), 3.54 - 3.52 (2H, m), 3.19 (3H, s}, 2.90 (IH, d,
J=115Hz), 2.85-275(1H, m}, 270 (1H, 4, J =122 Hz}, 2.52 - 245 (ZH, m}.

Fxample HAC, (Ri-{1-{4-funorophenv)-6-{(2.3.4d-irifluorophenvisulionvh-4.42.5.6,7.8~

hexahvdro-1H-pvrazolni3d-glisoguinolin-4da-vi{pyridin-2-vDimethanone
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19382] LOMS (Method F, ES-API: RT 2.69 min, m+H = 569.0; 1H NMR (400 MHz,

CDCI3): 6862 - 859 (1H, m), 7.86 - 778 CH, m), 749 - 740 (4H, m), 7.27 (1H, s}, 7.19 - 7.13

(2H,m}, 697 - 691 (IH, m), 6.52 (1H,5), 5.57(1H, dd. J=12.8, 1.§ Hz), 424 (1H, d, 1 = 165
5 Hz),402-395(1H, m},309(1H,d, 1 =123 Hz), 287 -2.80 (3H, m), 2.57 - 249 (1H, m}.

Example 11AD, (R)-(1-{d-HluorophenvD-6-{{&-{irifluoromethvhipyridin-2-vhsulfonvh-

4,43,5.6.7 8-hexahvdro-1H-pvrazele3,4-slisoguinslin-da-vD{pvridin-2-vimethanone

{83831 LOCMS (Method F, ES-API): RT 2.66 min, m+H = 584.2; 1H NMR (400 MHz,

10 CDCI3) 8 8.66-8.64 (1H, m), 8.07-803 (1H, m), 7.97 (1H, d, I = 7.6 Hz}, 7.85-7.7% (3H, m},
748-743 3H, m), 730 (1H, 5), 721715 (2H, m), 6 .54 (1H, d, F=2.1 Hz}, 5.64 (1H,dd, I =
132,20H2), 430 (IH, d, J = 169 Hz), 4.06-4.01 (1H, m), 3.32 (I1H, d, J = 13.0 Hz}, 3.07 (1H,
dd, J=12.6,3.5 Hz}, 2.91 (1H, d, I = 16.9 Hz}, 2.89-2.80 (1H, m}, 2.54-2.50 (1H, m}.

Example 1IAE. (R)-{1-{4-flnorophenvl-6-({&-{irifluoromethviinvridin-2-vhsulfonvii-

15 4.42.5.6.7 B-hexahvdro-1H-pyrazelel3.4-slisoguinsclin-da-vD{d-methvipvridin-2-

yhmethanone
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[8384] LOMS (Mcthod F, ES-AP: RT 2.77 min, m+H = 598.2; 1H NMR (400 MHz,
CDCI3 6849 (1H, d, =49 Hz), 8.07-8.03 (1H, m}, 798 (1H, 4, J=7.7 Hz), 7.82 (1H, dd,
7.7, V.1 Hzy, 7.65 (14, ), 748743 (ZH, m}, 7.29 (1H, s}, 7.27-7.26 (1H, m}, 7.20-7.14 (2H, m},
053 (1R, 4, J=2.0Hz), 5.67 (1H, dd, J =128, 1.7 Hz}, 429 (1H, 4, 1 = 16.9 Hz), 4.06-4.02
(1H, m), 331 (IH, 4, J=13.0Hz), 308 (I1H, dd, J = 12,6, 3.5 Hz}), 2.92-2.80 (ZH, my, 2.55-2.

Iy

0
{1H, m}, 2.39 (3H, s).

Example 11AF, (R-(6-((3 4-dicklorophenvhisulfenyii-1-(4-fluorephenvi-4,42,5.6.7.8~

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{pyridin-2-vDimethanone

Py Cl
I\
N\/ E N
N
Ir_‘:——
N A

F
[0385] . LCMS (Method F, ES-APE: RT 2.88 min, m+H = 582.9; 1H NMR {400 MHz,
CDCI3y: 0861 (1H,ddd, 1 =4.7, 1.7, 1.0 Hz), 789 - 781 (2H, m), 7.74 (IH, dd, J = 1.7, 0.5
Hz), 7.49 - 738 (5H, my}, 728 (1H, 8}, 7.20 - 712 (ZH, m), 6 .50 (1H, d, I = 2.0 Hz}, 5.54 (1H,
dd, J=124,20Hz}, 426 (1H, d, =169 Hz), 388 (1H, ddt, § =8.4,3.9,2.0 Hz),2.93 - 2.79
{3H, m), 2.65 - 2.50 (ZH, m).

Example 1IAG. (Ri-(1-{4-TiworcphenvD-6-{{(3-(trifluoromethvliphenvDsulfonvi-

4.43.8.6.7.8-hexabvdro-1H-pyrazelel3.4-glisoguinolin-da-v{d-methvipvridin-2-

‘Dmethanone
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[8386] LOMS (Mcthod F, ES-API): RT 2.83 min, m+H = 597.0; 1H NMR (400 MHz,
CDCI3: 6849 (1H, dd, 1 =49, 038 Hz), 8.00 - 788 (ZH, m}, 7.80 - 7.78 (1H. m}, 7.71 - 7.68
(1H, m), 761 (1H,t, ) =78 Hz), 746 - 739 (ZH, m), 7.29 - 7.27 (2H, m}, 7.19 - 713 (2H, m},
0AS(IH, 4, J=2.0Hz), 561 (1H, dd, J=123,2.0Hz), 427 (1H, d, 1= 169 Hz),3.91 - 3.81
(1H, m}, 2.92 - 2.78 (3H, m)}, 2.62 - 2.49 (2H, m), 2.40 (3H, 5).

Example HHAH, (B-(6-((1-ethvi-1H-pyvrazel-4d-vhisulfonv-1-4-fluorophenvi-4.42.5.6,7. 8~

hexahvdro-1H-pyvrazoloi3d-glisoguinelin-da-vhi{4d-methvipyridin-2-vDmethanone

[8387] LOMS (Method F, ES-API): RT 2.39 min, ov+H = 547.0; {H NMR (400 MHz,
CDCI3Y 0851 {IH, 4, J=49Hz), 771 2H, ), 766 (1H, 4, J = 0.6 Hz), 747 - 7.40 (2H, m),
730-727 CH,m), 720 -7 13 2H, m), 648 (1H, 4, J=20H=), 549 (1H,dd. J=12.0,2.0
Hz), 430 (IH, 4, J=169Hz), 417 (2H, q, I =73 H2), 3.82 - 3.71 (1H, m}, 2.94 - 2.79 CH, m},

2.69 (1H, d, T = 12.0 Hz), 2.52 - 2.41 (2H, m), 2.40 (3H, s), 1.50 (3H, , I = 7.3 Hz).

Fxample 1AL (R)-{6~((3 5-dimethvi-1 H-nvrazol-4-vDsulfonvi-1-(4-8uorophenviy-

4.42.5.6.7.8-hexahvdro~-1H-pvrazelol 3. 4~olisoguinclin-4a-vi{4-methvipyridin-2~

vhimethanone

166



10

5

WO 2013/177559 PCT/US2013/042732

==,

[8388] LOMS (Mcethod F, ES-AP: RT 2.33 min, m+H = 547.0; 1H NMR (400 MHz,
CDCI3 6846 (1H, 4, J=49Hz), 771 - 768 (1H, m), 7.61 (iH, s}, 746 - 741 2H, m), 7.27 -
725CH, m), 720 -7 13 2H, m), 640 (1R, . J=2.0Hz), 552 (1H, dd, J=12.1, 2.0 Hz), 4.24
(1H, d, 7= 16.9Hz), 3.84 - 3.80 (1H, m), 3.6% OH, ny, 2.90- 2.77 GH, m}, 2.61 - 2.48 CH, m},
240 (3H, s}, 2.34 (3H, s).

Example 11AJ, (R)-(3-(4d-TluorophenvD-6-{{1-methvi-1 H-pyvrazol-S~visulfonvi-4,42,5,6,7 .8~

hexahvdro-1H-pyvrazoloi3d-glisoguinelin-da-vhi{4d-methvipyridin-2-vDmethanone

[038%] LOMS (Method F, ES-API): RT 2.49 min, ov+H = 533.2; {H NMR (400 MHz,
CDCI3Y. 0843 (1H, 4, J=5.0Hz), 768 (1H, m), 747-7.41 2H, m), 7.32 (IH, 4, J = 2.0 Hz},
727-7252H, m), 7.20-7.14 CH, my, 6,64 ({H, 4, J=2.0Hz), 6.52 (I1H, brs}, 558 (IH, dd, I =
124,22 Hz), 427 (1H, 4, T =169 Hz), 3.92-3.89 (4H, m), 3.03 (1H, d, T = 12.5 Hz), 2.90-2.76

B PP

(3H, ny, 2.59-2.55 (1H, m), 2.40 (3H, s).

Fxample HHAK, (R»-(1-(4d-fluoronhenvil-6~{{1-methvi- 1 H-pyvrazol-3-vDhsulfonvii-

4.42.5.6.7.8-hexahvdro~-1H-pvrazelol 3. 4~olisoguinclin-4a-vi{4-methvipyridin-2~

vhimethanone




10

5

WO 2013/177559 PCT/US2013/042732

{8390} LOMS (Mcethod F, ES-AP: RT 2.36 min, m+H = 533.2; 1H NMR (400 MHz,
CDCI3 6851 (1H, dd, J=5.0,05H2), 77 (1H, m}, 747-742 (2H, m}, 738 (1H, d, =22
Hz), 730 (1H, ), 7.27-725 (1H, m), 7.19-7 13 2H, m), 6 58 (1H, 4, J =22 Hz}, 6 49 (1H, 4, J
=21Hz),555(1H. dd, J =124, 2.0Hz), 433 (IH, 4, J =169 Hz}, 395 (3H, s}, 3.88-3.83 (1H,
my, 292 (1H,d, J=169Hz), 291 (IH,d, J=12.4 Hz), 2.88-2.79 (1H, m}, 2.68-2.61 (1H, my),
2.49-2.44 (1H, m), 2.39 (3H, ).

Example 11AL, (R -{(6-{{4-fluoro-3-methviphenvhselfenvh-1-{4-fuorophenvii-4.4a,5,6, 7.8~

hexahvdro-1H-pyrazole{3.4-slisoguinslin-da-vhi{d-methvipvridin-2-vimethanone

]

SN 900

; /\N,S\‘;/
ahre
N/

F
{8391} LOCMS (Method F, ES-API): RT 2.90 min, m+H = 561.2; 1H NMR (400 MHz,
CDCI3Y 8 8.50 (1K, dd, 1 = 5.0, 0.4 Hz), 7.69-7.68 (1H, my, 7.53-7.49 (2H, m), 7.45-7.40 ZH,
my, 7.28-7.26 (2H, my, 7.09-743 CH, m), 7.05-7.00 (I1H, m), 6.47 (1H, d, I = 2.1 Hz), 5.52 (1H,
dd, J=124,23 He), 428 (1H, d, J= 169 Hz), 3.86-3.81 {(1H, mo), 2.83-2.78 (2H, m), 2.74 (1H,
d,J=123 Hz), 2.54-2.46 (2H, m), 2.40 (3H, 5}, 2.28 3H, d,J = 1.7 Hz}.

Example 1AM, (Ri-(1-(4-fuoropbenvD-6-({4d-methvi-3 4-dibvdro-2H-pvride!{3,2-

bili.4loxazin-7-vhsulfonvh-4.42,5.6.7 . 8~-hexahvdro~-1 H-pyrazelol 3. 4-olisoguinolin-4da-v{4-

methvipyvridin-2-vhimethanone
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{8392] LOMS (Mcthod F, ES-API: RT 2.58 min, m+H = 601.3; 1H NMR (400 MHz,
CDCI3: 6849 (1H, 4, J=49Hz), 806 (IH, d, I = 2.0 Hzy, 771 (1H, m), 7.46-7 41 (2H, m)},
728 (1H,s), 725 (1H, m), 719-7T12 QH, m), 704 {1H, 4, J=2.0Hz), 646 (1H,d, J = 2.1 Hz)},
SAO(IH, dd, J=123,2.1 Hz), 429 (IH, 4, T = 169 Hz}, 4.22-4.20 (2H, m), 3.80-3.76 (1H, m},
3.54-352 2H, m), 319 3H, 8), 288 (1M, 4, =169 Hz), 2.84-2. 75 (1H, m), 2.69 (IH, 4,1 =
12.3 Hzy, 2.52-2.44 (2H, my, 2.40 (3H, s}

Example 11AN, (B)-~(6-({2.3-diivdrobenzofuran-S-vDsulfonvh-1-{(4-fluorophenvi)-

4.4a.5.6.7.8-hexahvdro-1H-pyrazeie{3 4-slisoguinglin-4da-vIi(d-methvipyridin-2-

yvhmethanone

[8393] LOMS (Method F, ES-APIY: RT 2.73 min, ov+H = 571.2; 1H NMR (400 MHz,
CDCI3Y. 0 847 (1H, 4, 1=4.9 Hz), 7.71-7.70 (1H, my), 7.49-741 (4H, my, 7.27-7.26 (ZH, m},
TA9-T 13 (2H, m), 6.78-6.75 (1H, m), 647 ({H, d, J=2.0Hz), S.51 (1H,dd, J=12.3, 2.1 Hz),
4.67-4.63 CH, m), 430 (1H, 4, I = 169 Hz), 3.84-3.79 (1H, m}, 3.24-3.20 (2H, m), 2.90-2.78
(2H, my, 2.67 (1H, d, J=12.3 Hz), 2.48-2.40 (SH, m).

Fxample LH1AD. (Ry-5-((1-(4-fluorophenvir-4a-{4~-methvipicohnovD~42.5,7. 8~tetrahvdro~- 1 H-

pyrazolel3.4-slisoguinohin-6{4H -vhisulfonvh-1-methviindolin-2-one
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[8394] LOMS (Mcthod F, ES-AP: RT 2.44 min, m+H = 598.3; 1H NMR (400 MHz,
CDCI3: 6 844 (1H, d, =49 Hz), 7.70-7.68 (2H, m}, 7.52 (1H, 4, F = 0.9 Hz), 7.45-7.40 (ZH,
my), 7.26 (1H, ), 7.24-723 (1, vy, 719713 (ZH, m), 6 .82 (1H, d, 1=83 Hz)}, 647 (1H, d, J =
20Hz), 553 (1H,dd, =123, 20Hz), 425 (1H, 4, = 169 Hz}, 3.88-3.84 (1H, m}, 3.53,347
(2H, AB systern, J =224 Hz), 3.22 (3H, 5), 2.89-2.73 (2H, m), 2.72 ({H, d, J = 12.3 Hz), 2.53-
246 (2H, m), 2.39 (3H, s).

Fxample 11AP (R--(1-(4d-flnorophenvD-6-{(3-(methvisulfonvDphenvhsulfonvD-4.42.5,6.7 .8~

hexahvdro-1H-pyrazole{3.4-slisoguinslin-da-vhi{d-methvipvridin-2-vimethanone

[0395] LCMS (Method F, ES-API): RT 2.52 min, m+H = 607.2; 1TH NMR (400 MHz,
CDCIB3: 8849 (1H, d,J=49Hz), §.26-8 25 (1H, m), 8.09 (1H, ddd, 7 =79, 1.7, 1.2 H), 7.97
(1H,ddd, J=79, 1.7, 1.2 Hz}, 7.69-7.66 (iH, m)}, 7.45-7.40 (2H, m), 7.29-7.26 (2H, w), 7.19-
TAZCH, my, 648 (1H, 4, J=21Hz), 560 (1H,dd, J=123, 2.1 He}, 423 (1H, d, ] = 16.9 Hz),
3.92-3.87 (1H, m), 3.08 (3H, 5}, 2.88-2.79 (3H, m}, 2.63-2.49 (2H, m), 2.40 (3H, s).

Example 1HHAQ, (Bi-{6-((3 3-dimethvi-1H-pyrazol-4-vDsuifonvD-1-{(4-fluorophenvh-

4.45.5.6.7.8-hexabvdro-1H-pyrazelel 3. 4-slisoqguinohn-da-vD{d-methvipvridin-2-

yhmethanone

{70
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{8396} LOMS (Mcthod F, ES-AP: RT 2.33 min, m+H = 547.0; 1H NMR (400 MHz,
CDCI3y 6844 (1H, 4, J=49Hz), 771 - 769 (1H, m), 750 (1H, m), 7.46 - 7.41 (2H, m), 7.28 -
726 CH, m), 720 -7 13 2H, m), 6.50 (1H, 4, J=2.0Hz), 549 (1H, dd, J = 12.1, 2.0 Hz), 4 28
(1H,d,J=169Hz),3.85-3.76 (4H, m}, 2.92 - 2.78 (3H, m), 2.63 - 2.48 (2H, m)}, 2.40 (3H, s},
2.27 (3H, s}.

Example HHAR, (R-(6-((2 3-dihvdrobenzoiblll dldioxin-6~-visulfonvD-1-{4-fluorcnhenvly-

4.43.5.6,7.8-hexahvdro-1 H-nvrazeloel3 4-clisequinolin-da-vD{d-methviovridin-2-

yhimethanone

{03977 LCMS (Method F, ES-API): RT 2.60 min, m+H = 587.0; 1H NMR (400 MHz,
CDCBY 8850 (IH, d,J=49Hz), 771 (1H, 5), 745 - 741 (2H, m), 728 - 7.26 (2H, m), 7.22 -
TA3(EH, m), 6.80 (1H, d, J =85 Hz), 646 (IH, 4, J=19Hz), 549 (I1H, dd, I =122, | 9 Hz),
431 -425(5H, m), 3.81 - 373 (1H, ny, 292 - 277 (ZH, m), 268 (1H, d, I = 12.2 Hz), 2.50 -

2.39 (5H, m).

Example 11AS, (RY-(6-((3-fluore-4-(rifluoremethvDophenvisalionyvii-1-{4-HBuorophenv-

4.45.5.6.7.8-hexabvdro-1H-pyrazelel 3. 4-slisoqguinohn-da-vD{d-methvipvridin-2-

yhmethanone

[Re——
~k
S
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{ """

Si,

[8398] LOMS (Mcthod F, ES-AP: RT 3.03 min, m+H = 615.2; 1H NMR (400 MHz,
CDCI3y: 6 847 (1H, dd, J =49, 03 Hz), 7.69-7.65 (ZH, m), 7.58-7.56 (1H, m), 748 (1H, brd. J
=94 Hz), 745740 2H, m), 728 (1H, ddd, J =49, 1.6, 0.7 Hz), 7.26 (1H, 5}, 7.19-7.13 (2H,
m}, 649 (1H, 4, J=2.0Hz), 564 (1H,dd, J =125, 2.0 Hz), 423 (1H, d. J = 16.9 Hz), 3.92-3.88
(1H, m}, 2.91-2.80 (3H, m), 2.69-2.63 (1H, m), 2.55-2.50 (1H, m), 2.39 (3H, s).

Example AT, (R)-(6-((3-Huoro-4d-(triflueromethviphenviisulfonvh-1-{4-fluorcnhenvly-

4,43.5.6,.7.8-hexahvdro-1 H-nvrazoelel3 4-cliseguinclin-da-vD{pvridin-2-vDimethanone

[8399] LOMS (Method F, ES-APIY: RT 2.93 min, m+H = 601.2; 1H NMR (400 MHz,
CDCI3y: 0 8.64 (1H, ddd, J=4.9, 1.5, 1.1 Hz), 7.87-7.81 2H, m), 7.71-7.67 (1H, m), 7.57 (iH,
brd, }=82Hz), 7.51-7.47 (ZH, m}), 7.45-7.40 (ZH, m}, 728 (1H, s}, 7.19-7.13 (ZH, m), 6.50
{(1H,d,J=20Hz}, 5539 (1H, dd, = 124,2.0H2),425 (1H, d, } = 16.9 Hz), 3.92-3.87 (1H, m),
2.91-2.80 (3H, m), 2.67-2.61 (1H, m}, 2.55-2.51 (1H, m}.

Fxample H1AUL (R3-3-{{4a-{4-ethvipicolinovD-1-(d-fluoronhenvii-4a,5.7. 8-tetrabvdro-1 H-

pyvrazolel3.4-clisoguinobn-6{dH -viisulionvhibenzonitrile
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[0400] LOCMS (Method F, ES-API): RT 2.79 min, m+H = 568.2; 1H NMR (400 MHz,
COCBY a 853 (1H, dd, J=49,05H2), 795 (1H, w), 78V (1H, ddd, T =79, 1.9, 1.2 H=z), 7.78
{1H,ddd, J=7.9,1.2,03 Hz}, 7.70-770 (1H, m), 759 (1H, dt, 1= 7.9, 0.5 Hz), 7.45-7 40 (2H,
m),7.33-732 (AH, m}, 7.27 (1H, s}, 719713 CH, m}, 640 (1H, 4, =20 Hz}, 564 (1H, dd, J =
123,2.0H2), 425 (1H, 4, J= 169 Hz}, 3.91-3.86 (1H, m}, 2.88-2.80 GH, m}, 2.71 (2H, q, I =
7.7 Hzy, 2.63-2.506 (2H, m), 1.27 (3H, ¢, J = 7.7 Hz}.

Fxample 1AV, (Bi-{4-ethvipyridin-2-vD(1~{4-fluorophenvD-6-{{H-

{(riflucromethyvhovridin-2-vhsulfonvih-4.42,5.6,.7.8-hexahvdro-1 H-pyvrazolof3 4-

clisgguinolin-4da-vlimethanone

{8401} LOMS (Mcthod F, ES-AP: RT 2.93 min, m+H = 612.2; 1H NMR (400 MHz,
CDCI3y 8 8.51 (1H, dd, J =49, 0.5 Hz), 8.06-8.02 (1H, oy, 7.99-797 (1H, m), 781 (1H, dd, I =
7.9, 1.2 Hz)y, 767 (1H, m), 7.48-743 (2H, m), 7.29 (1H, s}, 7.28-7.27 (1H, m), 7.20-7.14 (2H,
), 6.53 (1H, d, J=2.0Hz2), 567 (IH,dd, I =123, 2.0 Hz), 428 (1K, d, J = 16.9 Hz), 4.06-4.02
(IH, m), 331 (I, 4, J=13.0Hz), 3. 12-305 (1H, m), 281-281 2H, m), 2.68 (2H, q, I =77
Hzy, 2.54-2. 50 (1H, my, 1.26 3H, t,1=7.7 Hz).

173
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Example 1AW, (R)-3-{{1-{4-fluorophenvii-da-{4d-methvinicolinovi)-4a.58.7 8-tetrahvdro-

1H-pvrazolel3. 4-clisoguinolin-6{4H i-vDsulfonvhbenzoic acid

[8402] LOMS (Mcthod F, ES-AP: RT 247 min, m+H = 573.0; 1H NMR (400 MHz,
CDC3 6855 (1H. 4, J=50Hz), 817 (0H, dt, 1=79, 12 Hz), 8.07 (IH, 1, I = 1.7 Hz), 7.88
(1H,dt, J =82, 1.2 Hz), 770 (1H, £, =79 Hz), 7.60 (1H, m), 7.51-7.45 (3H, m}, 7.41-7.35
(3H, m), 6.63 (1H, s}, 539 (1H,d, 1= 122 Hz), 4. 13 (1H. 4, F = 7.0 Hz), 3.77-3.71 (1H, m},
2.92-2.84 (2H, m), 2.69-2.44 (3H, m}, 2.38 (3H, s}.

Example 11AX, (RI-(6-((3,5-dimethviisoxgzol-4d-vDsulfonvD-1-(d-flucrophenvi-4.42.5,6.7 .8~

hexahvdro-1H-pyvrazoloi3d-glisoguinelin-da-vhi{4d-methvipyvridin-2-vDmethanone

{8403] LOMS (Method F, ES-API): RT 2.79 min, ;v+H = 548.2; {H NMR (400 MHz,
CDCI3R 0 R38(1H, d, J=49 Hz), 7.65-7.64 (1, ny, 7.46-7.41 (2H, my, 7.28-7.26 (1H, my,
725 (1H, ), 7.20-7 14 2H, nmy, 6.52 (1H, 8), S4A9 (1H, dd, J =126, 2.1 H2), 424 (iH, 4, J =
16.9 Hz), 3.95-3.92 (1H, m), 3.04 (1H, d, J=12.6 Hz), 2.90-2.79 (3H, m), 2.62-2.55 (1 H, m),
2.53 (3H, ), 2.39 BH, ), 2.21 (3H, s).



WO 2013/177559 PCT/US2013/042732

Example 1IAY, (R)-(6-{{1-ethvi-1H-pyrazol-4d-viisulfenvh-1-{4-luorophenvi-4.42.58,6,7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{pyridin-2-vlimethanone

[0404] LOCMS (Method F, ES-API): RT 2.28 min, m+H = 533.0; [ H NMR (400 MHz,

5 CDCBy 8866 (1, ddd, J=47, 1.7, 08 Hx), 792 - 787 (IH, ny, 7.83 (1K, td, J =75, 1.7 Hz},
TIUH, 8), 7.66 (JH, 5), 748 - 741 3H, m), 730 (IH, s}, 721 - 713 2H, m)}, 640 (1, d. J =
20Hzy, 546 (1H, dd, 1= 120,20 Hz), 431 (1H, d, =169 Hz), 4.17 (ZH, q, } = 7.3 Hz}, 3.80
~3 75 (TH, m), 2.95-277 CH, m}, 268 (1H, d, F= 12,0 Hz}, 2.52 - 240 2H, m), 1.50 (3H, ¢,
=73 Hz)

Fe

16 Example 1HHAZ. (R-{1-phenvi-6-{(3-(trifluoromethvDphenvhselfonvii-4.42.5,6.7,.8-

hexabvdro-1H-pyrazolol.4-glisoguinolin-4a-vii{pyridin-Z-viimethanone

10405] LOMS (Method F, ES-APH: RT 2.72 min, m+H = 565.0; 1H NMR (400 MHz,

CDCI3 6864 (1H, ddd, J=4.7,1.7, 09 Hz}, 7.94 - 7.78 (5H, m}, 7.61 (1H, t, J = 7.8 Hz}, 7.50
- 7A45(5H, m), 7.39 - 733 (1H, m}, 7.29 (1H, s}, 6.56 (I1H, d, F = 2.1 Hz), 556 (1H, dd, 1 = 12.3,
24 Hz), 425 (1H,d, 1= 169 Hz),3.90- 384 {(1H, m), 2.92 - 278 (3H, m}, 2.58 - 248 (ZH, m).

[
(v

Example 1I1BA. (R-{6-{(1.3-dimethvi-1H-pyvrarol-S-vilsulfonvi)-{-(4-Buorophenvi-

4.43.58.6.7.8-hexabvdro-1H-pyrazelel3.4-glisoguinolin-da-v{d-methvipvridin-2-

yhmethanone

i75
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[8406] LOMS (Mcthod F, ES-AP: RT 2.54 min, m+H = 547.1; 1H NMR (400 MHz,
CDCI3 6842 (1H, 4, J=49Hz), 7.70- 768 (1H, m}, 748 - 741 2H, m), 7.26 - 7.24 H, m),
FAL-T7 R4 2H, my, 652 (IH, 4, F =19 Hz}, 640 (1H,d, =039 Hz), 558 (1H, dd, I = 12.5,
19 Hzy, 428 (1H, 4, J=168Hz), 3.94 - 387 (1H, my), 3.84 (3H, s}, 3.02 (1H, 4, J=12.5 Hz),
290-275 3H, my, 2.60 - 253 (1H, m}, 2.39 (3H, 5}, 2.17 (3H, s}.

Example HIBB, (B-(1-(4d-flugrophenvD-6-((2-{irifluoromethvhpvridia-4d-vhisulfonvil-

4.43.5.6,7.8-hexahvdro-1 H-nvrazeloel3 4-clisequinolin-da-vD{d-methviovridin-2-

yhmethanone

{04077 LOCMS (Method F, ES-API): RT 2.99 min, m+H = 598.2; 1 H NMR (400 MHz,
COCBY a8R3(IH, d,J=50Hz), 846 (1H, dd,J=5.0,04Hz), 786 (1H, m), 7.7V (IH, dd, I
=50, 1.3 Hz}, 7.63-7.62 (1H, m}, 7.45-7.40 (ZH, my}, 7.29-7.26 2H, m), 7.19-7.13 (2H, m}, 6.50
(1H,d,J=20Hz), 564 (IH, dd, F=12.6, 2.0 Hz), 420 (I1H, 4, J = 6.9 Hz), 3.95-3.30 (1H, m),
297 (1H, d, F=12.6 Hz}, 2.88-2.80 (CH, my, 2.77-2.70 (1H, my, 2.57-2.53 ({1H, m}, 2.39 (3H, s}.

Example 1IBC, (Ry-(3~(4d-fluorophenvD-6-({4-{irifluoromethviipyridin-2-vhisulfonvii-

4.45.5.6.7.8-hexabvdro-1H-pyrazelel 3. 4-slisoqguinohn-da-vD{d-methvipvridin-2-

yhmethanone

i76
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[8408] LOMS (Mcthod F, ES-AP: RT 3.13 min, m+H = 598.2; 1H NMR (400 MHz,
CDCI3 6882 (1H, d,J=49Hz), 850 (1H, dd, I =49, 0.9 Hz), 798 (1H, m}, 7.65-7.62 (ZH,
my, 7.47-7.42 (2H, m), 7.27-7.26 (ZH, m), 7.20-7 14 (ZH, m), 6,51 (1H, d, I = 2.0 Hz), 5.78 (1H,
dd, J=129,20Hz), 425(1H, d,J=169 Hz), 4.07-4.02 (1H, m), 3.28 (1H, d,J = 12.9 Hz),
3.02-2.96 (1H, m), 2.92-2.83 (ZH, m}, 2.54-2.49 (1H, m}, 2.38 (3H, s}.

Example 1IBD, (B)-(3-(4d-BuorophenvD-6-{(5-methvi-1H-pyvrazel-d-visulfonvi-4.42,5,6,7 .8~

hexahvdro-1H-pyvrazoloi3d-glisoguinelin-da-vhi{4d-methvipyridin-2-vDmethanone

[8409] LOMS (Method F, ES-API): RT 2.54 min, ov+H = 533.2; {1H NMR (400 MHz,
CDCI3R o RAS(IH, 4, J=49Hz), 774 ({H. ), 7.71-7.70 (1H, my, 7.46-7.41 2H, m}, 7.28
(1H, ) 7.26-7.25 2H, m), 7.20-714 ZH, m), 6. 49 (I1H, d, I=2.0 Hz}, 552 (1H, dd, I = 12.0,
2.0H=z), 427 (1H, d, =169 Hz), 3.84-3.81 {1H, m), 2.91-2.78 (3H, m}, 2.60-2.4% (ZH, m},
2.39 (6H, s).

Fxample UBE. (Ry-(I-(d-fluosrophenyv~-6-{2-{trifluorometbvDpvridin-4-vDsallonvi~

4.43.5.6.7.8-hexahvdro~-1H-pvrazelol 3. 4-olisoguinclin-4da~-vipyridia-2-viimethanone

[Re——
~J
~d
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18410} LOMS (Method F, ES-APH: RT 3.07 min, m+H = 584.2; 1H NMR (400 MHz,
CDCI3): 6 886 (1H, d,J=50Hz), 8.64 (IH, dt, I= 5.0, 1.6 Hz}, 7.87 (1H, m), 7.85-7.83 (2H,
m), 772 (1H, dd, I = 5.0, 1.3 Hz}, 7.52-746 (1H, m}, 7.45-740 (2H, m}, 7.28 {1H, 8}, 7.20-7.14
{(2H, m), 6,51 (1H, 4, J=2.0Hz), 561 {1H, dd, J =12.5,2.1 Hz), 422 (I1H, d, ] = 16.9 Hz),
394-390(1H, m), 2.94 (1H, d, J = 12.5 Hz), 2.90-2.80 (ZH, m}, 2.73-2.66 (1H, m}, 2.57-2.53
{1H, m).

Example 11BF, (R)3-(6-{{d-chlore-3-{iriflugromethvhphenvhsulfonvi)-1-(d-Buorophenvi)-

4,43,5.6.7 8-hexahvdro-1H-pvrazele3,4-slisoguinslin-da-vD{pvridin-2-vimethanone

4

\N = q\//

/}.\ N,\z\//\ CF;
YA

N Cl

{0411} LOCMS (Method F, ES-API): RT 3.3%9 min, m+H 616.8; 1H NMR (400 MHz, CDCI3):
O RO0-8.58 (1H, m), 7.97 (JH,d, T =2.1 Hz), 7.85-7.80 (2H, my), 7.76 (1H, dd, T =84, 2.1 Ha),
752 (1H,d, I=85Hz}, 748-T40 CH, m}, 727 (1H, m), 713713 2H, m}, 6. 50 (1H, d, J = 2.1
Hzy, SA4 (TH, dd, J=12.6,2.0 Hz), 422 (1H, 4, ] = 169 Hz}, 3.93-3.68 (1H, m), 2.90-2.80 (GH,
my, 2.68-2.61 (1H, m}, 2.56-2.51 (1H, m}.

Example 1IBG. (R-(6-((-chloro-4-methviphenvhsulfonvD~-1-{4d-fluorephenvi-4.42.5,6.7.8-

hexabvdro-1H-pyrazele| 3 d-glisoguinolin-4da-vD(pyridin-2-vhmethanone

i78
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[0412] LOMS (Method F, ES-API): RT 2.81 min, m+H 563.0; 1H NMR (400 MHz, CDCI3): 8
8.64 (1H, ddd, T = 4.7, 1.8, 0.9 Hz), 7.91 - 7.87 (1H, m), 7.83 (1H, td, J = 7.4, 1.7 Hz), 7.64 (1H,
d,J= 1.8 Hz), 7.50 - 7.40 (4H, m), 7.31 (11, 5), 7.29 (11, s), 7.20 - 7.12 (2H, m), 6.48 (1H, &, J
= 2.1 Hzy, 5.52 (1H, 4d, F= 12.2, 2.1 Hz), 429 (1H, &, ] = 16.9 Hz), 3.86 - 3.82 (1H, m), 2.92 -
2.70 (3H, m), 2.54 - 2.47 (2H, m), 2.40 GH, s).

Example HIBH. (RY-(6-((3 4-diflgorophenvDsulifonyvD-1-(4-fluorophenvir-4,42.5,6.7 .8~

hexahvdro-1H-pyvrazoloi3.4-elisoguinelin-da-vh{Z2-{pvrrolidin-1-viipvridin-4-vhimethanone

N

/
{04137 LOCMS (Method F, ES-API: RT 2,11 min, m+H = 619.9; 1H NMR (400 MHz,
CDCIY: 5 8.14 (1H, d, J = 5.0 Hz), 7.69-7.59 (2H. m), 7.46 (1H. 5), 7.40-7.35 (3H, m), 7.21-
7.15 (2H, m), 6.50 (1H, dd, J = 5.2, 1.2 Hz), 639 (2H. d, J = 14.0 Hz), 456 (1H. dd, J= 11 4, 1.6
Hz), 3.88-3.87 (1H, m), 3.36-3.30 (SH, m), 2.70 (1H, &, J = 16.9 Hz), 2.48-2.36 (4H, m), 1 97-
1.89 {4H, m).

Example 11BIL. (R-{1-{4-fluorophenvli-6-({1-methvi-1H-pvrazol3-vhisulfonvi)-4.43,5.6.7.8-

hexahvdro-1H-pyvrazole!3.4d-slisoguinolin-da-vhi{d-{rifluoromethvhipyridin-2-

yhmethanone
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{0414} LOCMS (Method F, ES-API): RT 2.42 min, m+H = 587.0; 1 H NMR (400 MHz,
CDCIBy a 8.8 (1H, d, =50 Hz), §.14 (I1H, m), 7.70-7.68 (1H, my, 7.47-7.42 (2H, my, 7.39
(1H, 4, J=23Hz), 73 (0H, &), 721705 CH, my, 6,57 (1H, 4, J=22H=2), 652 (I1H, 4, J = 2.1
Hz), 556 (1H. dd, J=12.6,2.1 H), 424 (1H, d, F = 169 Hz), 3.96 (3H, 5}, 3.89-3.85 (1H, m),
296 (1H, 4, F=169Hz, 293 (1H, 4, 1= 12.4 Hz), 2.68-2.79 (1H, my, 2.68-2.61 (1H, m), 2.51-
247 (1H, m).

Fxample 1B, (R»-(0~-(4d-fluorophenvi-6-{{1-methvi-1 H-pyvrazol-3~vhsulionv-4.42.5,6. 7,8~

hexahvdro-1H-~pyrazolel3.4-glisoguinolin~4da~-vhi{pyridin-Z~-vDhmethanone

(0415] LCMS (Method F, ES-API: RT 2.15 min, m+H = 519.0; 1H NMR (400 MHz,
CDCI3): 8 8.67 (1H, ddd, T=4.7, 1.7, 0.9 Hz), 7.91-7.88 (1H, m), 7.85-7.81 (1H, m), 7.48-7.42

(3H. m), 7.38 (1H, d, I =22 Hz), 7.31 (1K, s), 7.20-7.14 (2H, m), 6.58 (1H, d, ] = 2.2 Hz), 6.50
(1H,d, J=2.1 Hz), 5.54 (1H. dd, J = 12.5. 2.0 Hz), 4.34 (1H, d. I = 16.3 Hz), 3.95 (3H, 5), 3.88-
3.84 (1H, m), 2.94 (1H, &, T = 16.9 Hz), 2.91 (1H, d, J = 12.4 Hz), 2.88-2.79 (1H, 1), 2.67-2.60

(1H, m), 2.50-2.45 (1H, m).
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Example 11BK, GO-(1-{4-fluorophenvD-6-{{5-methvl-1 H-pyrazol-d-vhsulfonvi)-

4,43.5,6.7 . 8-hexahvdro-1H-pvrazelel3,4-slisoguinslin-da-vD{d-{trifluoromethvlipvridin-2-

yhmethanone

[0416] LOCMS (Method F, ES-APT): RT 2.36 min, m+H = 587.0; 11 NMR (400 Mz,
CDCI3): 8 8.83 (1H, d, T= 4.9 Hz), 8.14-8.13 (11, m), 7.73 (1H, 5), 7.68 (1H. dd, T= 4.9, 1.1
Hz), 7.46-7.41 (2H, m), 7.29 (1H, s, 7.20-7.14 QH, m), 6.51 (1, d, T =2.1 Hz), 5.45 (1H, dd, J
=123, 2.0 Hz), 4.19 (19, d, T = 16.9 Hz), 3.85-3.80 (1H, m), 2.93 (1H, d, I = 16.9 Hz), 2.86-
278 (2, m), 2.59-2.50 (2H, m), 2.38 (3H, s).

Fxample 1IBL. (B-3-((0-{4-fluorophenvii-4da-{4-(rifluoromethvhinicolinovi-4a.5.7 .8~

tetrabvdro-1 H-pvrazelol 3 4-slisoguinolin-6(4H -vhsulfonvhibenzonitrile

CFa

(0417 LCMS (Method F, ES-APT): RT 2.68 min, m+H = 608.0; 1H NMR (400 MHz,
CDCI3): 3 8.90 (1H, d, J = 5.0 Hz), 8.13 (1H, m), 7.98 (1H, m), 7.91-7.89 (1H, m), 7.84-7.81
(1H, m), 7.74 (1H, dd, T = 5.0, 0.9 Hz), 7.65-7.61 (1H, m), 7.45-7.40 (2H, m), 7.29 (1H, 5}, 7.20-
714 (2H, m), 6.51 (1H, 4,3 = 2.0 Hz), 5.53 (1H. dd, J = 12.3, 2.0 Hz), 418 (1H, 4, I = 16.9 Hz),
3.91-3.87 (1H, m), 2.90 (1H, d, § = 16.9 Hz), 2.88-2.77 (2H, m), 2.58-2.51 (2H, m).
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Example 11BM, (R)-(1-{4d-fluorophenvh-0-{{ I-methvl-1H-pyvrazol-S-vhsulfonvi)-

4,43.5,6.7 8-hexahvdro-1H-pvrazole3,4-slisoqguinslin-da-vD{d-{trifluoromethvlipvridin-2-

yhmethanone

CF,
Q)
~ M O
N Q\gg)
S

N/ iizf/
NN

N

F

5 [0418] LOMS (Method F, ES-API): RT 2.55 min, mv+H = 587.0; 1F NMR (400 MHz,
CDCRY: § 8.81 (1H, d, T= 4.9 Hz), 8.12 (1H, m), 7.70-7.69 (1H, m), 7.47-7.41 {(2H, m), 7.35
(1H, d, J=2.1 Hz), 728 (JH, 5), 7.21-7.15 (2, ), 6.62 (1H, &, T = 2.1 Hz), 6.54 (1T, d, T = 2.0
Hz), 5.50 (1F, dd, T = 12.4, 2.0 Flz), 4.18 (1H, 4, T = 16.9 Hz), 3.95 3H, s}, 3.94-3.90 (1FL, m),
3.02 (1H, 4, F = 12.6 Hz), 2.92 (1H, d, T = 16.9 Hz), 2.86-2.74 (2H, m), 2.60-2.55 (1H, m).

16 Example HIBN., (R {(6-((1.5-dimethvl-1H-pyrazol-d-vhsulfonvh-1-{4-Buorophenvi)-

4.423.5.6.7.8-hexahvdro~-1H-pyvrazelol 3. 4-olisoquinclin-4da~-vI4-{irifluoromethvlpyridin-2-

vhimethanone

18419] LOMS (Method F, ES-API): RT 2.44 min, m+H = 601.2; 1H NMR (400 MHz,
15 CDCBY 6884{1H, d, J=49Hz), 813 (IH, brs), 7.69 (1H, dd, 1 =4.9, 1.0 Hz), 7.61 (iH, s},
747-741 (2H, m), 728 (I1H, s), 7.20-7.14 (2H, m), 6.51 (1H,d, J=2.0Hz), 546 (I1H, dd, J =



»;
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12.3, 1.9 Hz), 4.16 (1H, d, J = 16.9 Hz), 3.85-3.79 (1H, m), 3.71 (3H, 5), 2.92 (16, d, J = 16.9
Hz), 2.87-2.76 (ZH, m), 2.58-2.50 (2H, m), 2.34 (3H, s).

Example 11BO, JO-(6-{{1 H-pvrazol-4-viisulfonvh-1-(d-fluorophenvi}-4,4a,5.6.7 8-

hexahvdro-1H-pyvrazole!3.4-slisoguinolin-da-vhi{d-{rifluoromethvhipyridin-2-

yhmethanone

{8420] LOMS (Method F, ES-API): RT 2.268 min, oi+H = 573.2; {H NMR (400 MHz,
CDCI3y o HLO(IH, brs), 886 (1H, 4, J =49 He), 815 (1H, my, 7.83 (2H, ¢y, 7.71-7.69 (1H,
m), 7.46-741 (2H, w), 7.31 (1H, s}, 7.20-7.14 2H, m), 6,530 (1H, 4, J=2.0 Hz), 544 (1H, dd, J
=12.1,2.0H2), 420 (1H, 4, T =169 Hz), 3.82-3.78 (1H, m), 292 (1H, d, T = 16.9 Hz), 2.67-
2I8(IH, my, 2.67 (1H, d, J = 12.2 Hz}, 2.52-2.40 (2H, m).

Fxample 11BP, (Bi-(1~-(4-Buorephenv-6-{{L-methvi-3-(irifluoromethvh-1H-pyrarol-4-

vhisalfonyvir4,40.5,.6,.7. 8-hexahvdro-1 H-pyvrazelel 3 4-slisoguinohin-4da-vD{nvridin-2-

vhimethanone

N7
N\N E e /E
N/

[0421]  LOMS (Method F, ES-API): RT 2.47 min, m+H 587.0; 1 H NMR (400 MHz, CDCR3): &
861 (1, ddd, T= 4.8, 1.7, 0.9 Hz), 7.90 - 7.80 (2H, m), 7.74 (11, 5), 7.48 - 7.42 (3H, m), 7.2%
(1H, s), 7.21 - 7.14 (2H, m), 6.51 (1H, d, T = 2.0 Hz), 5.50 (1H, dd, T = 12.6, 2.0 Hz), 4.26 (1H,

183
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d,J= 16.8 Hz), 3.92 (3H, 8), 3.89 - 3.85 (1H, m), 2.98 (1H. d, J = 12.6 Hz), 2.90 (1H, 4, J = 16.8
Hz), 2.86 - 2.68 (2H, m), 2.56 - 2.46 (1H, m).

Example 11BO, QO-(1-{4d-fluoropheavD-0-{{3.4.5-iriflucrophenvisulionvii-4.4a2.8,6,7,8-

hexahvdro-1H-pyvrazole!3.4d-slisoguinslin-da-vhi{d-{rifluoromethvhipyridin-2-

yhmethanone

F

{84221 LOMS (Method F, ES-API): RT 2.85 min, ;i+H = 637.2; {H NMR (400 MHz,
CDCI3R o RE7(1H, d,J=49H2), 814 (1H. brs), 772 (1H, dd, I =49, 1.0 Hz), 7.46-7.41 (2H,
m), 7.37-7310(2H, m), 7.20 (1H, 5}, 7.20-7.15 (2H, m), 6.52 (1H, 4, J = 2.1 He)}, 5.50 (1H, dd, J
=123,2.0 Hz), 417 (1H, 4, T = 169 Hz), 3.86-383 (I1H, m), 291 (1H. d, T = 16.9 Hz), 2.88-
278 (2H, my, 2.61-2.51 2H, m}.

Fxample HIBR. (R)-(-4-chioronhenvil-6~{{1-methvi-1 H-pyrazol-3-vDhsulfonvii-

4.42.5.6.7.8-hexahvdro~-1H-pvrazelol 3. 4-olisoquinclin-4da~-vI4-{irifluoromethvlpyridin-2-

vhimethanone

19423} . LOMS (Mcethod F, ES-APE: RT 2.60 min, m+H = 603.2; 1H NMR (400 MHz,
CDCI3y: 6888 (1H, 4, J =49 Hz), 814 (1H, brs), 7.68 (1H, dd, 1 =4.9, 1.0 Hzy, 7.47-7.41 (4H,
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m), 738 (1H, &, § = 2.3 Hz), 7.32 (1H, 8), 6.56 (1, d, J = 2.3 Hz), 6.55 (1H, d, I = 2.0 Hz), 5.55
(1H, dd, 1= 125, 2.0 Hz), 423 (1H, d, ] = 16.9 Hz), 3.96 (3H, s), 3.89-3.85 (1H, m), 2.95 (11,
d,3=16.9Hz), 2.94 (1H, d, I = 12.5 Hz), 2.89-2.80 (1H. m), 2.69-2.63 (1H, m), 2.51-2.47 (1H,

m}.

Example 11BS. (R-{6-{(1H-pvrazol-d-vDisulfonvh-1-{4-{luorophenvi)-4.43,5.6.7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vh{pyridin-2-vDmethanone

{0424] LCMS (Method F, ES-API) RT 2.25 min, m+H = 505.0; 1H NMR {400 MHz,
CDCIBe s HLI2 (0H, br.s), 865 (IH, ddd, J =47, 1.6, LLOHz), 836 (1H, &, = 0.6 Hz), 7.88 -
TEUE2H, m), 778 (IH, d, F = 0.6 Hz), 7.51 - 7.39 (3H, m), 7.31 (1H, s}, 7.20 - 7.13 (2H, m),
650 (1H, 4, J=20Hz), 550 (1H, dd, J=12.1,2.0Hz), 424 {(1H, d,J= 17.0 Hz}, 3.86 - 3.7%
{(1H,m), 281 (1H, d, I=17.0 Hz), 2.86 - 2.74 (2H, m), 2.64 - 2.45 (ZH, m).

Example 1IBT. (Bi-(6-{(1-methvi-1 H-pyrazol-3-vhsuifonvi-1-(d-Urifluoromethviinhenvi)-

4.42.5,6.7 B-hexahvdro-1H-pyrazeloel3.4-slisoquinclin-da-vDpvridin-2-vhmethanone

{0425] LCMS (Method F, ES-APT: RT 2.48 min, m+H = 569.0; 1H NMR (400 MHz,
CDCRY: § 8.67 (1H, ddd, T=4.8, 1.8, 0.9 Hz), 7.89 (1H, dt, F=7.9, 1 4 Hz), 7.83 (1H, td, ] =
7.6, 1.8 Hz), 774 (2H, &, T = 8.4 He), 7.63 (2H, d, T = 8.4 Hz), 7.46 (1H, ddd, 7= 7.6, 4.8, 1.4
Hz), 738 (1, 4, F=2.3 Hz), 7.37 (11, 8), 6.59 (11, br. d, = 2.3 Hz), 6.58 (11, br. d, T = 2.3

i85
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Hzy, SA3(1H, dd, F=12.5,2.0Hz), 437 (1H, d, J =171 Hz), 3.96 (3H,3), 3.87 (1H, ddt, ] =
8.5,4.1,2.0Hz), 2.98 - Z80 (3H, m}, 2.66 (I1H, ddd, J = 12.6, 11.1, 3.5 Hz}, 2.53 - 244 (IH, m)}.

Example 11BU. (R)-{6-{{3. d-difluorophenvhsulfonvD-1-{4-fluorophenvi)-4.4a,5.6.7.8-

hexahvdro-1H-pyvrazole!3.4-slisoguinslin-da-vi{thiazol-4-viiinethanone

S~

& 1
N

18426] LOMS (Method F, ES-AP: RT 2.76 min, m+H = 556.9; 1H NMR (400 MHz,
CDCI3 6887 (1H, 4, J=22Hz), 824 (IH, d,J = 2.2 Hz), 7.56 - 746 (ZH, m}, 746 - 7.39
(2H, m}, 7.29-723 Q2H, m), 719 - 712 2H, m), 6 .52 (1H, d, J=2.1 Hz}, 545 (1H, dd, J =
124,21 H2), 415 (11, 4, J=170Hz), 3.80 - 384 (1H, m), 2.92 - 280 C2H, m), 2.73 (1H. d. J
=12.5 Hz), 2.57 - 2.50 (2H, m).

Example HIBVY, (R-(6-((1.2-dimethvi-1H-imidazol-d-vDisulfonvii-1-(4-fluorophenvi)-

4.43,5.6.7.8-hexahvdro-1H-nvrazelol 3. 4-clisoquinelin-da-vDi{4d-{trilluoremethvDpvridin-2-

yhimethanone

{0427] LCMS (Method F, ES-APT: RT 2.28 min, m+H = 601.1; 1H NMR (400 MHz,
CDCI3): 8 8.87 (1H, d, T= 5.0 Hz), 8.15 - 8.11 (1H, m), 7.70 - 7.65 (1H, m), 7.49 - 7.40 (2H, m),
730 (1, 8), 7.21 - 714 (27, n), 6,55 (1H, 4, T = 2.1 Hz), 5.54 (11, dd, = 12.6, 2.1 Hz), 4.23
(1H,d, 7= 17.2 Flz), 3.83 (1H, ddt, T = 8.5, 4.0, 2.1 Hz), 3.58 (3H, s}, 2.99 (1H, d, J = 12.6 Ha),

{86
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297 (H, d, F=172Hz), 282 (1H, tdd, J = 14.8, 59, 2.4 Hz), 2.70 - 2.61 (1H, m), 2.47 - 2.43
{1H, m}, 2.37 (3H, s}.

Example 11BW, (Ri=(6-({1,2-dimethvi-1 H-imidazol-S-yhsulfonvh-1-{4-fluorephenvli-

4,43.5,6.7 8-hexahvdro-1H-pvrazoelel3.d-slisoguinslin-da-vD{d-{trifluoromethvlipvridin-2-

yhmethanone

SCINNS]
i

N 1.0
N | i/\Nf \V’y\i\i
\N /' /N{
% A
Ff,

[8428] LOMS (Mcethod F, ES-AP: RT 2.20 min, m+H = 601.0; 1H NMR (400 MHz,
CDC3 6876 (1H, d,J=50Hz), 804 (1H,s), 7.72 - 765 (1H, m}, 745 - 741 (3H, m), 7.24
(1H,s), 722~ 713 ZH, m}, 6.55 (1H, s}, 560 (1H,dd, } =129, 2.0 Hz), 405 (1H, d. J = 169
Hz), 401 -3.96 (1H, ny, 340 (3H. s}, 3.12 (1H, d, 1= 13.0 Hz), 2.96 - 2.82 (3H, ny), 2.69 - 2.59
(1H, m}, 2.12 (3H, 5}.

Example HIBX, (R)-(3-(d-BuorophenvD-6-((1-methvi-1 H-imidarel-2-vDsulfonvil-

4,43.5.6,7.8-hexahvdro-1 H-nvrazelel3 4-cliseguinclin-da-vD{d-(trifluoremethvDpyridin-2-

yhimethanone

{8429] LOMS (Method F, ES-API): RT 2.49 min, ov+H = 587.0; {H NMR (400 MHz,
CDCI3Y: 0883 (1H, 4, J=50Hz, 8I5-813(1H, m}, 7.70 - 7.64 (1H, m}, 7.51 - 742 (ZH, m},

[—
o]
P
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730 (1H,s), 7.23 - 7.14 (2H, m), 7.00 (1H, d. T = 1.1 Hz), 6.90 (1, d, J = 1.1 Hz), 6.57 (11, d, I
=21 Hz), 5.60 (1H, dd, J = 13.0, 2.1 Hz), 4.24 (1, 4. T = 17.0 Hz), 3.93 (1H, ddt, ] = 9.2, 42,
2.1 Hz), 3.80 (3H. 5}, 3.57 (11, d, J = 13.1 Hz), 3.28 - 3.15 (1H, m), 3.01 (1H, 4, J = 17.0 Hz),
2.87 (1, dddd, J = 15.1, 12.6, 6.1, 2.4 Hz), 2.58 - 2.51 (1H, m).

Example HIBY, (R)-(6-((1-ethyvi-i1 H-imidazol-d-vhsulfonvD-1-{4-fluoronhenvii-4.4a.5,6,7.8-

hexahvdro-1H-pvrazolni3d-glisoguinclin-4da-vhi{4-{rifluoromethvhpyridin-2-

viyinethanone

! S
g
N

¢
{0430] LOCMS (Method F, ES-API: RT 2.34 min, mtH = 601.1; 1H NMR (400 MHz,

CDCI3n 0887 (1H, d, J=49Hz), 814 (1H. m), 767 (IH, dd, J =49, 1.0 Hz), 749 (1H, d. J =
14 Hzy, 747-7.42 (28, m), 740 (1H, d, 1= 1.4 Hz), 730 (1H. ), 7.20-7.14 (2H, my), 6.51 (1H,
d,J=21Hz), 558 (H, dd, J=124,21 H2), 424 (1H, 4, =169 Hz),4.02 (ZH, q, = 7.4 Hz),
388-3R3(IH, m), 3.03 (IH, . J=124H=), 296 (1H, d, I =169 Hz), 2.87-2.78 (1H, m), 2.72~
2.65 (1H, m), 2.50-2.46 (I1H, m), 149 3H, t,J =74 Hz}.

Example HIBZ, (R -(6-((1-ethvi-1H-nyvrazel-4d-viisulfonvil-1-{4-fluorophenvii-4.42.5,6,7.8~

hexahvdro-1H-pyvrazoloi34-glisoguinelin-da-vD{thiazol-4-vhimethanone
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{8431} LOMS (Mcethod F, ES-AP: RT 2.34 min, m+H = 539.0; 1H NMR (400 MHz,
CDCI3 6883 (1H, 4, J=22Hz)), 826 (IH, 4, J=22Hz), 773 (1H, s}, 707 (1H, d, F = 0.7
Hz), 748 - 739 (2H, m), 730 (1H, s}, 7.21 - 712 (2H, m), 6.52 (1H, d, = 2.2 Hz), 542 (1H,
dd, 1=12.1,22Hz),425-413 GH, m), 3.80{1H, ddt, I = 10.5, 6.4, 2.0 Hz), 2.94 - 2.81 (2H,
m), 263 (1H, d, J=12.1Hz),2.55-238 (2H, m), 1.52 (3H, t, J = 7.3 Hz}.

Example HICA, (Ri-{(1-{4-Buorophenvi-6-{{1-propvi-tH-pyrazol-4-vDsulfonvii-4.43.8,.6,7.8~

hexahvdro-1H-pyvrazoloi34-slisoguinelin-da-vD{pyridin-2-vDmethanone

{04321 LOCMS (Method F, ES-API): RT 2.36 min, m+H = 547.2; 1H NMR {400 MHz,
CDCI33: 8866 (1H,dg, 1=4.8, 08 Hz), 790 (1H, dt, } =80, 1 ZHz), 784 (1H,td, J =76, 1 .6
Hz), 7.68 (ZH. dd, J = 14.0, 0.8), 7.49-7.42 (3H, m), 730 (1H, 8), 7.19-7.14 (2H, m), 6.49 (1H, d,
J=20Hz), 546 (I1H,dd, J=12.0,2.0H2),432 (1H, 4. J = 16.8 Hz), 4.07 (ZH, ¢, } = 7.0 Hz),
3.79-3.75(1H, m), 2.91 (1H, d, J=16.8 Hz), 2.88-2.80 (1H, m), 2.67 (1H, d, J = 12.0 Hz), 2.50-
2.39QH, m), 1.89 (ZH, sex, J=7.6 Hz), 0.91 (3H, 1, 1 = 7.6 Hz).

Example HICB, (R)y-(3-(4d-BuorophenvD-6-{(1-2-methoxvethvil-1 H-pyvrazol-4d-vhsulfonvi)-

4,43.5.6,.7.8-hexahvdro-1 H-nvrazoelel3 4-cliseguinclin-da-vD{pvridin-2-vDimethanone

ig9



1o

J—
LA

WO 2013/177559 PCT/US2013/042732

18433} LOMS (Method F, ES-APH: RT 2,19 min, m+H = 563.3; 1H NMR (400 MHz,
CDCI3 6867 (1H, d,J=49,1.7, 09 Hz), 7.92-7.89 (1H, m}, 7.84 (1H, dt, } = 7.5, 1.7 Hz},
7.81 (1H,s), 7.66 (1H,d, J = (.5 Hz), 7.49-742 (3H, m}, 7.31 (1H, s}, 7.19-7.13 (ZH, m), 6.49
{1H,d,J=21Hz), 546 (1H, dd,J= 121,21 Hz),4.32{(1H, d, = 169 Hz},4.28 (ZH, dd, I =
4.9 Hzy, 3.79-3.75 (1H, m}, 3.71 (2H, dd, I =49 Hz}, 3.32 3H, s}, 2.91 (IH. 4, J = 16.9 Hz),
2.88-2.78 (1H, m}, 2.66 {1H, d, J = 12.0 Hz}, 2.51-2.39 (2H, m}.

Example 1100, (R)-(6-{{3 4-dichlorophenvhsulfonvil-1-{4-fluorophenvi)-4.4a,5.6,7.8-

hexahvdro-1H-pyvrazole!3.4-slisoguinslin-da-vhi{1-methvi-1 H-nvrazol-4-viimethanone

{0434] LCMS (Method F, ES-API) RT 2.52 min, m+H = 586.1; 1H NMR (400 MHz,
CDCI3y: 0 788 (1H,s), 787 (1H, d, J = 1.8 Hz}, 7.84 (1H. d. } = 0.5 Hz), 7.63-7.58 (2H, m)},
7.46-741 (2H, m), 7.35 (1H, s}, 7.22-7.16 CH, my), 6. 50 (1H, 8}, 455 (1H. dd, =114, 1.7 Hz},
3.89¢3H,5), 3.89-3.82 (1H, m), 320 (JH, 4, =172 Hz), 276 (1M, d, T = 17.2 Hz), 2.62-2.45
(3H, my, 2.42-2.37 {1H, m}.

Example 11CD, (R)-(1-(4-Buorophenvi-6-({1-isopropvi-1 H-pvrazel-4d-vhsulfenvi-

4.4a.5.6.7.8-hexahvdro-1H-pyrazcie{3 4-slisoguinglin-da-vi(pyridin-Z2-vhimethanong

190



WO 2013/177559

[0435]

PCT/US2013/042732

LOMS (Method F, ES-AP: RT 2,41 min, m+H = 547.1; 1H NMR (400 MHz,
CDCi3): 6 8.67 (1H, ddd, J =48 1.8, 09 Hz), 790 (1H, ddd, J = 7.9, 1.3, 0.9 Hz), 7.84 (1H, td,
J=7518Hz), 773 (1H, s}, 7.66 (1H,d, 1= 07 Hz), 7.52 - 741 (3H, m}, 730 (1H, s}, 721 -
TA22H, my, 650 (1H, d, J =21 Hz), 547 (1H, dd, 1=12.0,2.1 Hz}, 449 (1H, hept, = 6.9
Hzy, 432 (1H, &, J=17.0Hz), 3.80 - 374 (1H, m), 293 (IH, d, I = 170 Hz), 2.88 - 2.79 (1H,

), 2.68 (1H. d.J = 12.0 Hz), 2.58 - 2.39 (2H, m), 1.52 (6H, d. J = 6.9 Hz).

Examples 1ICE, 11CF and 11CG,

HCE

(R)-(1-(d-fluorophenyi)-6-
{{2-methyt-2H-1,2 3-triazol-
4-yisulfonyiy-4,4a,5,6,7 &-
hexahydro-1H-
pyvrazolo[3.4-ghisoquinolin-

4a-y1¥4-
{triftaoromethypyridin-2-
yiymethanone

HCF

(R)-(1-(d-fluorophenyi)-6-
(( I-methyl-1H-1,2 3-triazol-
S-yhsulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-
pyvrazolo[3.4-ghisoquinolin-
4a-yiy4-
{triflaoromethyl)pyridin-2-
yvi}methanone

i9]
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{R}~{1-{4-fluorophenyi-6-
((T-methyi-1H-1,2 3-triazol- o
4-vlsutfonyl}-4,4a,5,6,7,8- W
P N
o hexahydro-1H- N N
11CG | penERyeemtRe | N
pyrazolo[3,4-ghisoquinclin- N
4a-vi4- o \
(triflaoromethylipyridin-2-
yhmethanone \7;— j

{0436] Prepared from Preparation | of Intermediate 89, LCMS (Method F, ES-APIY: RT 2.55
min, mHH = 588.0; TH NMR (400 MHz, CDCI3: 3 883 (1H, dt, J=5.0, 0.8 Hz}, 8.15 - &.13
{(1H, m), 781 (1H, ), 7.70 (1H, ddd, } = 5.1, 1.7, 0.8 Hz), 746 - 7.42 (2H, my, 730 (1H, 83, 7.22
- 7A3C2H, m), 6.54 (1H,d, J =22 Hz), 5.59 (1H, dd, J=12.7,2.2 Hz}, 4.25 (3H, 8}, 4.22 (1H,
d, J=170Hz), 390 (I1H, ddt, ] = 10.6,6.0,20H2), 299 (1H,d, J =127 Hz}, 295 {1H, 4, ] =
170H2, 284 (0, tdd, J = 127,59, 3.0 H=), 2.74 - 2,67 (0H, m3, 252 (1H, br. de, J = 146,27
Hz).

{84371 Prepared from Preparation 2 of Intermediate 89, LUMS (Method F, ES-APT: RT 2.50
min, mH = 588.2; THNMR (400 MHz, CDCI3: 8 8.8 (1H, 4, J = 4.9 Hz), 8.11 (1H, m), 7.91
(1H, s}, 7.73-7.71 (1H, m}, 7.47-7.41 (ZH, m), 728 (1H, s}, 7.21-7.16 (2H, m}, 6.56 (1H, s}, 5.51
{(1H, dd, J =127, 2.1 Hz)}, 413 (1H,d, 1 = 16.9 Hz), 4.11 (3H, 5}, 4.01-3.93 (1H, m), 3.09 (1H,
d, J=12.7Hz}, 292 (1H, 4, J = 16.9 Hz), 2.87-2.81 (2H, m}, 2.65-2.60 (1H, m}.

{0438} Prepared from Preparation 3 of Intermediate 9. LCMS (Method F, ES-API: RT 2.41
min, mrH = 588.2; TH NMR (400 MHz, CDCI3n 8 887 (1H, d, J = 4.9 Hz), €15 (1H, m), 7.9
{1H, 8}, 7.70-7.69 (1H, m}, 7.48-743 CH, m}, 7.31 {1H, s}, 7.21-7.15 (2H, m}, 6.54 (1H, s}, 5.61
(1H, dd, 1 =125, 2.0 Hz}, 423 (1H, 4, J = 16.9 Hz}, 415 (3H, 8}, 3.95-3.87 (1H, m}, 3.14 {1H,
d, J=125Hz}, 296 (1H, d, J = 16.9 Hz), 2.88-2.78 (2H, m}, 2.57-2.48 {1H, m).

Examples 1ICH, 11CT and 1104,
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{R)}-{6-((2-cthyl-2H-~1,2,3~
triazol-4-vsulfonyi)-1-(4-
fluorophenyl)-4,4a,5,6,7 8- N
11ICH hexahydro-1H- N
pyrazolof3 4-glhsoquinolin- | _=
da~-ypyridin-2- &f /
yhmethanone )
F
(R)}-{6-((1-cthyl-1H-1,2 3~
triazol-5-yhsulfonyl)-1-(4-
fluorophenvl)-4,4a,5,6,7 8-
111 hexahydro-1H- N
pyrazolo{3,4-glisoquinolin- iﬁ(\
da-yl¥pyridin-2- i
yhimethanone %"l’
¢
(R3-(6-((1-cthyl-1H-1,2,3-
triazol-d-yhsulfonyl)-1-(4-
fluorophenyt)-4,4a,5,6,7,8-
HES hexahydro-1H- N
pyrazolo]3.4-glisoquinolin- ,:_,J\ /)
4a-yl¥pyridin-2- P
yimethanone N
F

{0439] Prepared from Preparation | of Tntermediate 90, LCMS (Method F, ES-APT): RT 2.44
nun, mHH = 534.0; 1H NMR (400 MHz, CDCI3): 6 8.68 (1H, ddd, I =4.8, 1.7, 0.9 Hz), 7.88
(IH, ddd, J=7.9, 1.7, 09 Hz), T84 (1H, «d, I =74, 1.7 Hz), 780 (1H, s}, 7.51 -~ 7.40 3H, m)},
T3V(IH, ), 7.22-7122H, m), 6,51 (1H, d, I =21 Hz), 561 (1H,dd, J=12.7, 2.1 Hz), 4.51
(2H,q,J=73Hz, 432 (IH,d, F=170Hz), 390 (1H, ddt, J=11.0,6.0, 2.0 Hz), 3.00 - 2.90
{(2H, m), 2.84 (1K, tdd, I=12.7,6.0, 3.0 Hz), 2.70 (I1H, ddd, § = 12.7, 11.0, 3.3 Hz), 2.50 (1H,
dt, J=14.3,3.0H2), 1.59 GH, . I =73 Ha).

{0440} Preparcd from Preparation 2 of Intermediate 90, LCMS (Mcthod F, ES-API): RT 2.42
min, mH = 5341 TH NMR (400 MHz, CDCI3y: 3 8.61 - 8SS{1H, m), 7.88 (1H, 5}, 7.86 - 7.79
{(2H, m), 7.52 - 740 (3H, m)}, 7.27 (1H, br.s), 7.22 - 7.13 (ZH, m}, 6.54 (1H, br. s}, 5.62 {1H, d4,
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J=12.6,2.0Hz), 450436 (2H, m}, 421 (I1H, d, J =169 Hz), 398 - 3.89 (1H, m}, 3.13 (1H,
d, J=12.7Hz},2.96 - 2.76 (3H, m}, 2.64 - 2.56 (1H, m}, 1 51 3H, , J = 7.3 Hz).

{8441} Prepared from Preparation 3 of Intermediate 90, LCMS (Method F, ES-API): RT 2.32
min, mtH = 534.1; 1TH NMR (400 MHz, CDCI3): 6 8.66 (IH, ddd, J =48, 1.8, 89 Hz}, 7.92 -
787 (2H, m), 7.83 (1H,1d, J=7.7, 1 8 Hz), 745 - 740 3H, m), 730 (1H. s), 7.21 - 7.12 (2H,
m), 6.5 (1H, br. 5), 5.39 (1H,dd, J=12.6,2.1 Hz}, 445 (2H, ¢, 1 =74 Hz), 431 (1H, 4, 1=
169Hz), 398-387(1H, m},3.14(1H, 4, J=1206 Hz}, 294 (1H, 4, J= 169 Hz}, 2.87 - 2.78
2H, my, 2.56 - 2.44 (1H, m), 159 (3H, t, J = 7.4 Hz).

Examples 11CK, 1ICL and 11CM,

{(R)-{6-{(2-cthyl-2H-1,2,3-
triazol-4-ylsulfonyly-1-(4-
fluorophenyl)-4,4a,5,6,7 8-
hexahydro-1H-
pyrazolo{3.4-glisoquinolin-
4a-y1}(4-
(triftuoromethylpyridin-2-
viyoethanone

11ICK

(R3-(6-((1-cthyl-1H-1,2,3-
triazol-5-ysulfonyl}-1-(4-
fluorophenvl)-4,4a,5,6,7 8-
hexahydro-1H-
pyrazolo{3,4-glisoquinolin-
da-y1j(4-
(trifluoromethyhpyridin-2-
yhimethanone

HICL
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(R)}-{6-((1-cthyl-1H-1,2 3~
triazol-4-vhsulfonyl)-1-(4-

fluorophenvl)-4,4a,5,6,7 8- \\Sfp
. hexahydro-1H- N —N,
HCM P PN
pyrazolo{3,4-glisoquinolin- ™
da-y1j(4- /)
(trifluoromethyhpyridin-2-
yhmethanone

{8442} Propared from Preparation | of Intermediate 90. LCMS (Mcthod F, ES-AP): RT 2.67
min, m+HH = 602.0; 1TH NMR (400 MHz, CDCI3): 0 889 (1H, 4, J =51 Hz), 8.16 - §.12 (1H,
), 7.8 (1H, 53, 7.7V (1H, ddd, J = 5.0, 1.§, 0.7 Hz), 749 - 740 (2H, ny, 730 (1H, s}, 7.23 -
TASCH, m), 654 (1H, A, J=2.1H2), 559 (1M, dd, J =127, 2.1 H2), 451 2H, ¢, T =73 Hz),
422 (0H, &, J=170Hz), 395 -384 (IH, m), 297 (1K, 4, J=127Ha), 295 (1H, 4, J=17.0
Hz), 2.89 - 278 (1H, m), 2.73 - 2.66 {(1H, w0}, 2.58 - 2.47 (IH, m), L.59 3H, t, T = 7.3 Hz}.

{0443] Prepared from Preparation 2 of Intermediate 90, LCMS (Method F, ES-APT): RT 2.62
min, m+HH = 602.1; THNMR (400 MHz, CDCI3Y: 0 8681 (1H, 4, J=51H=»), 812 -8.11 (1H,
m), 7.8 (1H, 53, 7.72 (1H, ddd, J =5.1, 1.5, 0.7 Hz), 748 - 7.39 (2H, ny, 7.268 (1H, s}, 7.24 -
TA3CH, m), 6.57 (1H, br. s}, 5.54 (1H, dd, J=12.8,2.1 H2), 453 - 440 2H, m), 4 14 (IH, 4, ]
=169 Hzy, 4.01 -390 (H, my, 31 (0H, 4, J=128Hz, 292 (1H, 4. J= 169 Hz), 266 -2.79
(2H, m), 2.68 - 255 (1H, m), L.52 GH, 1, 1=7.2 Hz}.

{8444} Prepared from Preparation 3 of Intermediate 90, LUMS (Method F, ES-API: RT 2.53
min, m+H = 602.1; TH NMR (400 MHz, CDCI3): 6 8.88 (IH, br. d, J= 5.1 Hzy, 8.15-8.14 (1H,
m), 791 (1H, ), 7.69 (1H, ddd, § = 5.1, 1.8, 0.8 Hz), 749 - 741 (2H, my, 7.31 (1H, s}, 7.23 -
7A3(2H, m), 6.54 (1H, br. s}, 5.62 (1H, dd, J = 128, 2.1 Hz), 446 (2H, q, F = 7.4 Hz), 4.23 (1H,
d, J=170H2), 394388 (IH, m}y, 317 (0H, 4, 1= 128 Hz), 297 (IH, 4, J= 17.0Hz), 2.89 -
2.80 (ZH, m), 2.57 - 2.46 (1H, my, 1.60 3H, ¢, F = 7.4 Hz).

Examples LHICK, 11CG and 1ICP.
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{R)-(1-(4-fluorophenyi)-6-
{((2-propyl-2H-1,2,3-
triazol-4-yhsolfonyl)-
4,43,5,6,7 8-hexahydro-
[H-pyrazolo]3.4-
glisoquinolin-4a-
yi{pyridin-2-
ylmethanone

1ICN

{(R)-{1-{4-fluorophcnyi}-6-
{{1-propyl-1H-1,2,3-
triazol-5-yhsulfonyl)-
4.44,5,6,7,8-hexahydro-
IH-pyrazolo[3 4-
glisoguinohin-4a-
yi{pyridin-2-
ylmethanone

11CO

{R)-{1-{4-fluorophenyl)-6-
{{1-propyl-1H-1,2,3~
triazol-4-yhsulfonyl)-
4 4a,5,6.7,8-hexahydro-
IH-pyrazolo{3,4-
glisoquinolin-4a-
yviYpyridin-2-
yiymethanone /

11CP

{0445] Prepared from Preparation | of Tntermediate 91, LCMS (Method F, ES-APT): RT 2.54
nun, mHH = 548.2; 1H NMR (400 MHz, CDCI3): 6 8.68 (1H, ddd, 1 =4.9, 1.6, 0.9 Hz), 7.88
(1H, ddd, § =79, 1.4, 0.9 Hz), 73 (1H, dt, I = 7.4, 1.6 Hz), 7.80 (1H, s}, 7.49-7.42 (3H, my},
730 ¢1H, 5), 7.20-7.14 H, m), 6 .51 (3H, 4, J =21 Hz}, 5.60 (1H,dd, J = 12.5, 2.0 Hz), 4.42
(2H, £, 3=T71Hz}, 432 (IH, &, J= 169 Hz), 3.92-3 87 (IH, m), 295 (IH, 4, = 125 H=), 2.92
{1H, 4, J = 16.9 Hz), 2.69-2.80 (1H, m}, 2.71-2.64 (1H, m}, 2.52-2.47 (1H, m}, 2.00 (2H, sext, J
=71 Hz), 093 3H, , 1= 7.1 Hz).

{0446] Prepared from Preparation 2 of Intermediate 91, LOCMS (Method F, ES-API): RT 2.47
min, mtH = 548.2; TH NMR (400 MHz, CDCI3): § 8.59 (1H, ddd, 1 =4.9, 1.6, 0.9 Hz), 7.88
{1H, ), 7.87-7.81 (2H, m}, 748 (1H, ddd, 1 = 6.8,4.9, 2.1 Hz), 7.46-7.41 (2H, m), 7.27 (1H, 5},
7.20-7.14(2H, my), 6.54 (1H, brs), 5.61 (1M, dd, =127, 2.0 Hz), 440-4.29 (2H, m}, 4.22 {1H,
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d J=169Hz), 397-389 (1H, m}, 3.12 (0H, 4, J=12.7 Hz), 2.91-2.81 (BH, m}, 2.64-2.56 (1H,
my, 1.92 (2H, dsext, J = 7.1, 0.7 Hz), 0.93 (3H, t, ] = 7.1 Hz).

10447} Prepared from Preparation 3 of Intermediate 91, LCMS (Method F, ES-API): RT 2.37
min, mtH = 548.2; 1TH NMR (400 MHz, CDCI3): 6 8.66 (1H, ddd, J =47, 1.6, 0.9 Hz), 7.91-
788 (2H, m), 7.83 (1K, dt, J=7.5, 1.6 Hz), 7.48-7.42 (3H, my), 730 (1H, s), 7.19-7.14 (2H, my,
0.51 {1H, ), 5.60(1H, dd. J =125, 20Hz), 435 QH, t,J=71Hz),432 (1H,d, =169 Hz},
397-388 (1H, m), 312 (1H, 4, F =125 Hz}, 294 (1H, d, J = 16.9 Hz), 2.88-2.79 (2H, m}, 2.55-
246 (1H, m), 1.96 (2H, sext, J = 7.1 Hz), 0.97 3H, t, J =7.1 Hz).

Examples 11CO, 1ICR and 1105,

(Ry-(1-(4-fluorophenyt)-6-
{((2-propyl-2H-1,2 3~
triazol-4-ylisuifonyl)-
11CQ 4,43,5,6,7 8-hexahydro-
[H-pyrazolo]3.4-
glisoquinolin-4a-
vi)(thiazol-4-yhimethanone

{(R)-{1-{4-fluorophcnyi}-6-
{{1-propyl-1H-1,2,3-
triazol-S-yhsalfonyl)-

1ICR 4,4a,5,6,7 8-hexahydro-

tH-pyrazolo[3 4-
glisoguinohin-4a-
yi{thiazol-d4-yhmethanone

{R)-{1-{4-fluorophenyl}-6-
{{1-propyl-1H-1.2,3-

) N
triazol-4-yhsulfonyl)- P
118 4 4a 5,6,7,8-hexahydro- N

IH-pyrazolo{3,4-

-
glisoguinolin-da- %\J 6
i
F

yH{thiazol-4-yIimethanone
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{0448} Prepared from Preparation | of Intermediate 91, LOCMS (Method F, ES-API): RT 2.45
554.2; TH NMR (400 MiHz, CDCIBY: 6 8BS0 (IH, 4, J = 2.1 Hz), 825 (1H, d, J=2.1
Hz), 782 (1H, ), 7.47-742 (2H, m}, 730 (1H,8), 7.20-7.14 2H, m}, 6.54 (1H, d, I = 2.1 Hz},
S55(1H, dd, J=12.7,2.0Hz), 443 QH, t, =71 Hz), 421 (1H, d, J=16.9 Hr), 3.95-3.90 (1H,
m}, 2.93-2.85 (3H, m), 2.69-2.63 (1H, m), 2.53-2.49 {1H, m}, 2.01 (2H, sext, J = 7.1 Hz), 0.94

(3H, 1, 1= 7.1 Hz).

min, mtH =

{0449] Preparcd from Preparation 2 of Intermediate 91, LCMS (Mcthod F, ES-APT: RT 2.38
5542, THNMR (400 MHz, CDCI3y: 6 881 (IH, 4, J =22 Hz), 822 (1H, d, J=2.2
Hz), 7.89 (I1H, s}, 7.47-742 (2H, m}, 728 (1H,8), 7.21-7.15 (2H, m}, 6.57 (1H, br s}, 548 (1H,
dd, =128, 2.0 Hz}, 4.39-4 28 (2H, m), 4.12 (1H, d, § = 16.9 Hz), 4.01-3.93 (1H, m), 3.06 (1H,
d, J=12.8 Hz}, 2.92-2.83 (3H, m}, 2.66-2.57 (1H, m}, 193 (2H, dsext, J=7.1, 0.6 Hz), 0.54

(3H, 1, 1= 7.1 Hz).

min, m+H =

{0450} Preparcd from Preparation 3 of Intermediate 91, LCMS {(Mcthod F, ES-API): RT 2.29
min, mHH = 554.2; THNMR (400 MHz, CDCI3y 6 888 (IH, d, J=2.1 Hz), 826 (1H, 4, I =
2.1 He), 790 (1H, s}, 748742 (2H, m), 730 (1H, 5), 7.20-7.14 2H, m), 6.54 (1H, d, J =

Hzy, 555 (1H, dd, J =1 20H2), 437 QW 1, 1=71Hz), 421 (1H, 4, J=169 Hz), 3.96-3.91
(1H, m), 3.06 (IH, 4, J=12.7 Hz), 2.94-2 80 (3H, m), 2.57-248 (1H, m), 1.97 (2H, sext, I= 7.1
Hz)y, 0.9 GH, t,1=7.1 Haz).

Examples 1ICT. 11CEH and JICVY,

=
{R)-(1-(4-fluorophenyl}-6- L\ /l o O
{({2-isopropyl-2H-1,2,3- N o~ ,ES!;{’D N
triazol-d-yhsulfonyi)- N | N TN ,,_<
HICT | 4,4a,5,6,7 8-hexahydro-1H- N £ N

pyrazolo]3.4-glisoquinolin- 'ﬁg
4a-yIy(pyridin-2- | /
N

yihmethanone

i9g
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(R}-(1-(4-Buorophenyl}-6-
{({ I-1sopropyl-1H-1,2,3-
triazol-5-ylsulfonyl}-
1ICU | 444.5,6,7 8-hexahydro-1H-
pyrazolo|3,4-glisoquinolin-
da~-ypyridin-2-
yhmethanone

{(R)-(1-(4-fluorophenyl)-6-
({i-isopropyl-iH-1,2,3-
triazol-4-yhsulfonyl})-
1ICVY [ 4,445,6,7 8-hexahydro-1H-

pyrazolo{3,4-glisoquinolin- _ﬂ;\ /\\
da-yl¥pyridin-2- g/li/

yhmethanone

&

{0451} Prepared from Preparation | of Intermediate 92, LCMS (Method F, ES-API: RT 2.56
min, mHH = 548; TH NMR (400 MHz, CDCI3): § 8.68 (ddd, J=4.7, 1.8, 1.0 Hz, I1H), 7.92 -
7.81 (m, 2H}, 7.79 {s, 1H)}, 7.52 - 7.39 (m, 3H), 730 (d, F = 0.8 Hz, 1H}, 7.22 - 7.11 {m, 2H)},
0.52{(d, J=22Hz 1H}, 561 {dd, I =127, 2.0 Hz, 1H), 486 (hept, 1 = 6.7 Hz, 1H),433(d, J=
17.06 Hz, 1H), 3.91 (ddt, J = 108, 6.1, 2.1 Hz, 1H), 3.00 - 2.78 {m, 3H}, 2.69 (ddd, I = 12,6, 11.0,
33 Hz, 1H), 2.50 (dt, J = 148, 2.7 Hz, 1H)}, 1.6 {d, I = 6.6 Hz, 6H).

{0452} Prepared from Preparation 2 of Intermediate 92. LCMS (Method F, ES-APH;: RT 2.49
min, mHH = 548; TH NMR (400 MHz, CDCI3): § 8.64 - 8.59 {m, TH), 7.86 (s, 1H), 7.85 - 7.82
(my, 2H}, 7.54 - 747 {(m, 1H}, 7.46 - 741 (m, 2H), 7.29 - 7.27 (m, 1H}, 7.21 - 7.13 {m, 2H), 6.55
{d, 1=15Hz, 1H), 5.67(dd, F=127, 2.1 Hz, 1H),4.95 (hept, I = 6.7 Hz, 1H}, 421 (d, ] = 16.8
Hz, 1H), 3.96 - 3.84 (m, IH), 3.14 (d, I =12.7 Hz, 1H), 2.95-2.84 {m, 3H), 2.61 (m, 1H), 1.56
{d, ] =6.7Hz, 3H), 1.53(d, J = 6.7 Hz, 3H).

[0453]  Prepared from Preparation 3 of Intermediate 92, LCMS (Mcthod F, ES-AP): RT 2.43
min, m+H = 5348 1; 1H NMR (400 MHz, CDCI3): 6 8.67 (iH, ddd, J =48, 1.8, 89 Hz), 791 -
786 2H, m), 7.83 (1H,1d, J=7.7, 1. 8 Hz), 7.50 - 741 3H, m), 7.31 {(1H. ), 7.21 - 713 (2H,
m), 652 (1H, br. 5), 5.61 (1H,dd, J=12.6,2.1 Hz}, 480 (IH, hept, I =6.7Hz), 4 32 (IH, d, I =
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16.9 Hz), 3.97 - 3.89 (1H, m}, 3.15 (1H, d, J = 12.6 Hz), 2.94 (1H, d, J = 16.9 Hz), 2.91 - 2.78
(2H, m), 2.58 - 2.44 (1H, m), 1.61 3H, &, J = 6.7 Hz), 1.60 (3H, d, = 6.7 Hz).

Example 11CW, (R} -{6-{{1-ethvil-1H-pvrazol-S-vDsulfonvi-1-{4-{luorophenvi)-4.453,5.6,7.8-

hexahvdro-1H-pyvrazole!3.4-slisoguinolin-da-vi{thiazol-4-viiinethanone

S

t
£
Njhif\ b4
4 ; N \[¢>
N i 4
N~ N~y

[

‘*‘3\/
{0454 LOMS (Mcethod F, ES-API: R 2 min, mrH = 539.2; 1H NMR (400 MHz,

CDCI3y 6881 {(1H, 4, J=21Hz), 822 (IH, d, =22 Hz), 747-742 (ZH, m), 739 (IH,d, I =
20Hzy, 728 (1H,s}, 7.20-714 2H, m}, 663 (1H, 4, J =2.0Hz}, 6. 55 (1H, d, ] = 2.1 Hz), 546

(1H, dd, J = 12.7, 2.0 Hz), 434-4.17 (2H, m). 4.16 (1H, d, J = 16.9 Hz), 3.94-3.89 (1H, m), 2.98
(1H, d, = 12.9 Hz), 2.92-2.75 (3H, m), 2.60-2.56 (1H, m), 1.41 (3H, t, J = 7.2 Hz).

o

Example HOX, (Ri=(1-{4-fluorophenvi}-6-{{1-propvi-1 H-pyrazol-4d-vhisulfonvii-4.4a.58,6,.7,.8-

hexahvdro-1H-pvrazolni3.d-glisoguinelin-4a-vhi{4-{rifluoromethvDpvridin-2-

viyinethanone

{84558] LOCMS (Method F, ES-API): RT 2.58 min, m+H = 615.2; 1H NMR {400 MHz,

CDCI3y 0888 (1H, 4, J=50Hz), &17- 813 (1H, m), 7.73 - 7.66 (3H, m), 747 - 740 (ZH, m},
T30(1H, 5), 722-712(2H, m), 6.5 (1H. d,J=21Hz), 545{1H, dd, J=12.1, 2.1 Hz}, 4.21
(1H,d, J=170Hz),4.09 CH, . J=113Hz}, 378 (IH, ddd, } =106, 5.3, 3.1 Hz}, 293 (1H, 4,
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3= 17.0 Hzy, 2.83 (1H, dddd, J = 14.9, 12.5, 6.0, 2.4 Hz), 2.65 (1H, d, } = 12.1 Hz). 2.50 (1H, br.
4, 1= 15.6 Hz), 2.41 (1H, ddd, 1 = 12.8, 10.8, 3.5 Hz), 1.90 (2H, sextet, J = 7.4 Hz), 0.91 (3H, ¢,
3=7.4 Hz).

Example HHIOY. (R={1-{4-fluorophenvi}-6-{{1-methvi-1H-pyrazol-4-vhisulfonv)-

4.43,5.6.7.8-hexahvdro-1H-pvrazolol3.4-clisoguinolin-4da-vi{thiazol-d-vhimethanone

{8456] LOCMS (Method F, ES-API): RT 2.02 min, m+H = 525.2; 1H NMR (400 MHz,
CDCI3n 0888 (1H, d, J=22Hz), 826 (1H. d. J=22Hz), 760 (1H, s}, 766 {1H, d, J = 0.6
Hz), 747 - 740 (2H, my, 730 (1H, 8), 721 - 712 (ZH, m), 6.52 (1H, d, 1= 2.2 Hz), 541 (1H,
dd, J=12.2,22 Hz), 4 18(1H, d, =169 Hz), 393 (s, 3H}, 3.80 (1H, ddt, } =8.5,4.4, 1.9 Hz),
294 -280 (2H, my), 263 (1H. d. J =122 Hz), 2.56 - 2.38 (2H, m).

Example 11C7. (R)-{1-{4-fluoroephenvli-6-{{1-oronvl-1 H-pvrazol-d-vhsulfonvi}-4,4a,5.6,7 8-

hexabvdro-1H-pyrazelel3.4-clisequinolin-da-vi)(thizzel-4-vhimethanone

{8457} LOMS (Mcethod F, ES-APH: RT 2.31 min, m+H = 553.2; 1H NMR (400 MHz,
CDCI3 6890 (1H, d,J=16Hz), 827(IH, 4, J=20Hz), 772 (1H,s), 708 (1H, d, F = 0.5
Hz), 7.46-742 2H, m), 730 (1H, 5}, 7.20-7 15 2H, m), 6. 52 (1H, 4, J=2.0 Hz), 543 (1H, dd, §
=124,20H2),419(1H, 4, J=168Hz), 409 (2H,t, 1= 7.1 Hz}, 3.82-3.78 (1H, m}, 2.94-2.81
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(2H, m}), 261 (1H, 4, J =124 Hz), 2.53-248 (1H, m}, 2.44-2.37 (1H, m}, .91 (2H, sext., J =7
Hz), 692 B3H, t,J=72

Example 11DA,

Hz ) .

PCT/US2013/042732

7.

fsomer A

(R)~(}~(4-fluorophenyl}-
6-((2-methyl-2H-1,2,3-
triazol-4-ylsulfonyl)-
4,4a,5,6,7,8-hexahvdro-
H-pyrazolo| 3,4~
glisoquinolin-4a-
yi(thiazol-4-
yimethanone

fsomer B

(R)-(1-(4-fluorophenyl}-
o-((1-methyl-1H-1,2,3-
triazol-5-yhsulfonyl)-
4,4a,5,6,7 8-hexahydro-
tH-pyrazolof 3,4~
glisoquinohin-da-
yvh{thiazol-4-
vhmethanone

Isomer C

(R3~(1-(4-fluorophenyl}-
6&-{{}-methyi-1H-1,2,3-
triazol-4-yhsulfonyi)-
4.43,5,6,7 &-hexahydro-
FH-pyrazolof 3,4~
ghisoguinolin-4a-
vh{thiazol-4-
yhimethanone

{8458}
mwin, miH = 526.2;

5.2;
Hz), 782 (1H, ), 7

Prepared from Preparation 1 of Intermediate 89, LCMS (Method F, ES-API): RT 2.16
THNMR (400 MHz, CDCI31 3890 (1H, ¢, =22 Hz), 82S(IH, 4, =22
A7-7TA42 2H, m), 7.30 (1H, 8), 7.20-7.14 (ZH, m), 6.34 (1H, d, J = 2.1 Hz),

5.55 (1H, dd, F= 12.7, 2.1 Hz), 4.25 (3H, 5), 420 (1H, d, I = 16.9 Hz), 3.96-3.90 (1H, m), 2.93-
2.85 (3H, ), 2.73-2.66 (1H, m), 2.54-2.49 (1H, m).

Example 11DB,

202
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(R)-(1-{4-fluorophenyl)-6-
{(2~-roethyl-2H-~1,2,3~trazol-
4-ylsulfonyl}-4,4a,5,6,7,8-
hexahydro-1H-
pyrazolo[3,4-ghisoquinclin-
4a-yY{pyridin-2-
yhmethanone

fsomer
A

(R3-(1-(4-fluorophenyi)-6-
{{1-mcthyi-1H-1,2 3-triazol-
S-ylisulfonyl)-4.4a,5,6,7.8-
hexahydro-1H-
pyrazolo[3.4-ghisoquinolin-
4a-yi¥pyridin-2-
yhmethanone

fcomer
B

(Ry-(1-(4-fluorophenyi)-6-

{{1-methyi-1H-1,2,3-triazol-
Tsomer d-yljsulfonyl)-4,4a,5,6,7 &-
) hexahydro-1H-

C 3 s T ;
pyrazolof3,4-glisoquinolin- o
Aa-v ¥ ovridin-2 - f
4a-yh(pyridin-2 @

yvi}methanone

F.

{3459] Prepared from Preparation | of Intermediate 89, LOMS (Method F, ES-API): RT 2.26
nun, mHH = 520.0; 1H NMR (400 MHz, CDCI3): 6 8.67 (1H, ddd, I =4.9, 1.6, 1.0 Hz), 7.88
(1H, ddd, J =80, 1.6, 1L.OHz), 783 (1H, dt, I = 7.4, 1.6 Hz), 7.80 (1H, s}, 7.49-7.42 (3H, m},
730 (1H,s), 7.20-7. 14 2H, m), 6.5V (QH, 4, F=2.1 Hz}, 560 (1H, dd, I = 12.4, 2.0 Hz), 4.3]
(1H, d, 1= 169 H2), 424 (3H,5),3.92-3.87{1H, m), 298 (1H, d, 1= 126 Hz), 293 (IH, 4, I =
16.9 Hz), 2.89-2.80 (1H, m), 2.74-2.68 (1H, m), 2.53-2 48 (1H, m).

Example 11D,
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{(R)-(1-(4-fluorophenyl)-6-
{(2-propyl-2H-1,2,3-triazol-
4d-visulfonyiy-4,4a,5,6,7,8-
{somer hexahydro-1H-

A pyrazolo{3,4-glisoquinolin-
da-y1j(4-
(trifluoromethyhpyridin-2-
yhimethanone

{R}-(1-(4-fluorophenyl}-6-
{{1-propyl-1H-1,2 3-triazol-
S-yiysulfonyi}-4,4a,5,6,7,8-
hexahydro-1H-
pyrazolo]3.4-glisoquinolin-
da-yi)(4-
(trifluoromethyhpyridin-2-
yhimethanone

Isomer
B

(R}-(1-{4-fluorophenyl}-6-
{{1-propyl-1H-1,2,3-triazol-
4-yisulfonyly-4,4a,5,6,7 8-
hexahydro-1H-
pyrazolo{3,4-glisoquinolin-
4a-yi}(4-
{triffuoromethyhpyridin-2-
vimethanone

fsomer
C

{046¢] Prepared from Preparation | of Intermediate 21, LCMS (Method F, ES-API): RT 2.75
min, mrH = 616.2; TH NMR (400 MHz, CDCI3n 8 889 (1H, d, J =49 Hz), & 14 (1H, m), 7.2
(1H,s), 7.71-7.70 (1H, m), 747-742 QH, m), 730 (1H, 5), 721-715 (2H. m), 6 53 (1H, d, J =
21 Hzy, 558 (IH, dd, J=125,2.0Hz), 442 2H, . J =71 Hz}, 422 (1H, 4, J =169 Hz), 3.92-
387 (1H, my, 2.96 (1H, brs), 2.93-2.92 (1H, m), 2.88-2.79 (1H, my, 2.70-2.64 (1H, m}, 2.54-
250 (1H, m), 2.01 (2H, sext, J=7.1 Hz}, 093 3H, t, J =7.1 Hz).

Example 12, (R)-{1-{4-Tluorophenvh-6-((3-(irifluoromethvDphenvlisulfonvh-4.43.5.6,7 8-

hexahvdro-1H-pyvrazoloi3.4-glisoguinelin-da-vhi{thiazel-2-vhimethanone

204
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[8461] 2-Bromotharole (187 m

butytithiwum{1.6M in hexanes) (729 ul, 1167 mmol) in dry ether (4 mL) at ~78 °C. The reaction

7, 1.139 munol) in dry ether (2 mL) was added to

[}

mixture was stirred at -78 °C for 45 minutes. A solution of (R)-methyt 1-{(4-fluorophenyh)-6-(¢3-
{trifluoromethyliphenylisulfonyt)-4 44,5,6,7 B-hexahydro- I H-pyrazolo[3,4-glisoquinohine-4a-
carboxylate (200 mg, 0.373 mmol} in dry cther {4 mL) was added dropwise and the reaction
mixture was stirred for 30 mimutes at 78 °C. Water (20 mL} was added and the reaction mixture
was stirred at room ternperature for 1 minutes. The aqueous layer was extracted with ethyl
acetate {3 x 30 mbL). The combined organic extracts were washed with brine (30 mL), dried
{magnesium sulfate}, and solvent removed to give a yellow o1l The crude product was purified
first by chromatography on silica gel (gradient: 0 to 40% isohexanc in ethyl acetate} followed by
preparative HPLC (Waters, Acidic {0.1% Formic acid), Waters X-Sclect Prep-C18, 5 pm, 19x50
mm column, 40-65% acctonitrile in water) to afford (R)-(1-(4-fhuorophenyi)-6-{{3-
{triffuoromethylphenylisulfonyli-4,4a,5,6,7 8-hexahydro- 1 H-pyrazolo| 3,4-glisoquinolin-4a-
yi}thiazol-2-ylymethanone (127 mg) as a pale yellow solid. LCMS {Method F, ES-APT): RT
2.73 min, m+H = 589.0; 1H NMR {400 MHz, CDCI3). 6 804 (1H, d, = 3.1 Hz}, 7.97 (1H, s},
780 (IH, d, 1=79Hz), 781 (1H,d,J=7.9Hz),7.70 - 7.59 (2H, m), 7.46 - 7.39 (2H, m), 7.30
{1H, ), 7.13- 719 QH, m), 6.53(1H, d, J =22 Hz}, 5.54 (1H, dd, J = 12.4, 2.0 Hz), 421 (1H,
d,J=168Hz}, 393 -39 (1H, m},2.95-2.84 2H, m}, 280 ¢(1H, d, J=12.5Hz}, 2.61 - 2.52
{2H, m).

{0462} The following examples were similarly prepared from the appropriate intermediates:

Example 12A, (R)-{1-{d-Busrophenvii-6-{m-tolvisulfonvh-4.4a.5.6,7.8-hexahvdro-1 H-

pyvrazoele]3.d-clisoguinslin-da-vii{thiazol-2-viimethanone

205



10

5

WO 2013/177559 PCT/US2013/042732

[8463] LOCMS (Method F, ES-API): RT 2.65 min, m+H = 535.0; [ H NMR (400 MHz,
CDCBY 8 8.05(1H, d,J=31Hz, 766 (1H,d, = 3.1 Hz}, 7.54 - 7.47 CH, m}, 7.44 - 7.40
(2H, m), 7.36 - 734 2H, m)}, 729 (1H, &), 7.19 - 713 (2H, m), 6.51 ({1H, d, J =23 Hz), 5.52
(1H, dd, J =123, 2.1 Hz}, 422 {(1H, d, I = 168 Hz}, 3.89 - 3.84 (I1H, m}, 2.93 - 2.84 (2H, m},
29V(H, 4, 7= 123 Hz}, 2.56 - 2.43 (ZH, m), 2.41 (3H, s).

Example 128, (R)-(1-(4-Tluorophenvh-6-(G-methoxvphenvDsulionyvii-4,44,5,6,7,8-

hexabvdro-1H-pyrazolold.4-elisoguinelin-4da~-vD{thiazol-2-viimethanone

10464] LOMS (Method F, ES-API): RT 2.57 min, m+H = 551.0; 1H NMR (400 MHz,
CDCI3): 6 8.04 (1H, &, J = 3.1 Hz.), 7.66 (1H, d, J = 3.1 Hz), 7.44 - 7.35 (3H, m), 7.31 - 7.27
(2H, m), 7.21 - 7.14 GH, m), 7.07 (1H, ddd, J = 8.2, 2.6, L.O Hz), 6.52 (1H, d, § = 2.1 Hz), 5.50
(1A, dd, J =124, 2.1 Hz), 422 (14, d, ] = 16.8 Hz), 3.89 - 3.83 (4H, m), 2.93 - 2.82 (2H, m),

274 (1 B, d, §= 124 Hz), 2.53 - 2.47 QH, m).

Example 12C, (R)-{6-{{3-Huoro-d-methviphenvhsulionvl-1-{4-fluorophenvi)-4.4a.5.6,7 8-

hexahvdro-1H-pvrazoloi3.d-glisoguinelin-4da-vDi{thiazol-2-vhimethanone
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[8465] LOCMS (Method F, ES-API): RT 2.70 min, m+H = 552.9; 1 H NMR (400 MHz,
COCIBY s 804 (1, d,J=31Hz, 767(IH, 4, I=3.1 Hz}, 743 - 738 3H, m), 7.34 - 7.26
(GH,m), 719 - 713 2H, m}, 6,52 (1H, d, J =2.2 Hz), 5.50 (1H, dd, J = 12.4, 2.2 Hz}, 421 (I1H,
d, J=16&Hz), 3.87 (1H, ddt, } =85,43, 19 H»), 293 - 283 C2H, m), 274 (1H, 4, J=124
Hz), 2.54 - 2,48 (2H, m), 2.32 (3H, d, 1 = 1.8 Hz).

Example 12D, (B-{1-(4-BuorophenvD-o-{phenvisulfonvii-4,42.5,6,7 8-hexahvdro-1 H-

pyrazolel3.d-slisoguinelin~-4a~-vhi{thiazol-2-vhimethanone

S' \SSI;
2 N7 =
N

18466] LOMS (Method F, ES-APH: RT 2.54 min, m+H = 521.2; 1H NMR (400 MHz,
CDCI3 6 8.05(1H, 4, J =31 Hz), 7.74-7.71 (2H, m}, 7.67 (1H, 4, J = 3.1 Hz), 7.59-7.55 (1H,
my, 7.51-7.47 (2H, m), 7.45-740 (2H, m), 729 (1H, ), 7.19-7 13 (ZH, m), 6. 51 {(1H,d, J= 2.5
Hz), 5.53 (1H, dd, J= 123,22 Hz}), 422 (1H,d, J = 167 Hz}, 3.91-3.85 (1H, m}, 2.93-2.84 (ZH,
m}, 270 (1H, d, F = 12.4 Hz}, 2.53-2.43 (ZH, m}.

Example 12E. (R)-{6-{{3-chlorophenviisulfonvi-1-{4-fluorophenvi-4.42.5.6.7.8-hexahvdro-

i H-pvrazolol3,4-slisoguinslin-da-vD{thiazoel-2-vlimethanone
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{84677 LOCMS (Method F, ES-API): RT 2.71 min, m+H = 555.2; 1H NMR (400 MHz,
CDCIB3Y 8 8.05 (1, d, 7 =32 Hz), 7.69-7.67 (2H, w), 7.61-758 (1H, m), 7.54-7.51V (1H, )},
7.45-740 CH, o), 730 (JH, ), 7.20-7 14 2H, m), 6. 53 (1H, 4, T =25 Hz}, 552 (1H,dd, I=
126, 1.5 H2), 421 (1, 4, J=16.8 Hz), 3.91-3.87 (1H, 10}, 2.93-2.83 (2H, m), 278 (1H, d, J =
12,4 Hz), 2.58-2.52 (2H, m).

Example 12F. (R-(1-(4d-Puoronhenvi-o~-(m-tolvisaifonvi~4.42.5.6,7 8~-hexabvdro-1 H-

pyrazolel3.4-oliseguinslin~-4a~-vhi{S~-methvipvridin-2-vDmethanone

18468] LOMS (Method F, ES-APH: RT 2.77 min, m+H = 543.2; 1H NMR (400 MHz,
CDCI3) 6 846 (1H, m), 782 (1H, d, F= 8.0 Hz), 7.61 (1H, ddd, J = 8.0, 2.3, 0.9 Hz), 7.51-7.48
(2H, m}, 7.45-740 (2H, m), 7.35-733 CH, m), 727 {1H, 8}, 718712 CH, m), 6 .46 (1H, d, J =
20 Hz), 557 (1H, dd, J =122, 2.1 Hz}, 429 (1H, 4, I = 16.9 Hz), 3.84-3.7% (1H, m}, 2.90-2.78
(ZH, m}, 270 (1H, 4, J = 12.0 Hz), 2.48-2.39 (8H, m}.

Fxample 122G, (R-(1-{4-flnoronhenvi-6-(m-toivisulionvii-4.42.5.6.7.8-hexahvdro-1 H-

pyvrazole]3.d-slisoguinsglin-da-vH{d-methvipvridin-2-vhimethanone
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[8469] LOMS (Mcthod F, ES-AP: RT 2.75 min, m+H = 543.2; 1H NMR (400 MHz,
CDCI3: 6850 (1H, dd, J=3.9, 04 Hz), 7.71 (1H, m), 7.51-7.48 (2H, m), 7.45-7.40 2H, m),
7.35-7.33 (2H, m}), 7.28-7.26 (2H, m}, 7.18-7 12 (2H, m), 6 46 (1H, d, J = 2.1 Hz}, 553 (1H, dd,
F=122 21 Hz, 43018, 4, J=169Hz), 384380 (1H, m), 2.90-2.77 2H, m}, 269 (1H, 4. J
=12.3 Hz}, 2.48-2.42 (2H, m), 2.40 (3H, 5}, 2.39 (3H, 5).

Example 1ZH, (R)-{1-{4d-fluoronhenvii-6-(m-tolvisulfonyv~4.42.5.6,7 8~-hexabvdro-1 H-

pyrazele]3.d-slisoguinglin-da-v{6-methvipvridin-2-vhmethanone

{8470 LOMS (Method F, ES-APIY: RT 2.77 min, m+H = 543.0; 1H NMR (400 MHz,
CDCI3: 67,72 -768 QH, m), 742 - 736 (4H, m), 7.34 - 730 (4H, m), 7.18 - 7.13 {ZH, m),
645 (1H, d, I =2.0Hz), 555 (1H, dd, J =122, 2.0 Hz}, 4. 19 {(1H, 4, J = 17.0 Hz}, 3.84 - 3.80
(1H, m), 2.87 (1H, d, T = 17.0 Hz), 2.83 - 273 (1, m), 2.71 (1H, d, T = 12.2 Hz), 2.62 (3H, 3),
2.54 - 242 (2H, m), 2.39 (GH, s}

Example 121 (B (6-((4-Tuoro-3-UrifluoromethvhiphenyDsul{onvi-1-{4-Buorophenvi)-

4.43.5.6.7.8-hexahvdro-1H-nvrazelol 3. 4-clisoquinclin-4a-vii(thiazol-2-vDimethanone

209



10

5

WO 2013/177559 PCT/US2013/042732

; S IENGP e
N J |
N s o £
N/
F
[0471] LCMS (Method F, ES-API): RT 2.77 min, m+H = 606.9; 11 NMR (400 MHz,
CDCI3): & 8.00 (17, d, T= 3.0 Hz), 7.98 (1T, dd, F = 6.4, 2.3 Hz), 7.90 (1F, ddd, F = 8.5, 4.3, 2.3

Hz), 7.68 (1T, d, J = 3.1 Hz), 7.47 - 7.40 (2H, m), 7.29 (11, 5), 7.27 - 7.25 (1H, m), 7.20 - 7.14
(2H, m), 6.55 (1FL &, J = 2.1 Hz), 5.49 (1H, dd, T = 12.5, 2.1 Hz), 4.18 (11, d, I = 16.8 Hz), 3.94
(1H, ddd, J= 8.9, 5.1, 2.1 Hz), 2.93 - 2.84 (3H, m), 2.66 - 2.55 (2H, m).

Example 125, (R)-(1-(4-llnorophenvD-6-{{3.4.5-trifluorophenvhsulflonvi)-4.4a.5.6,7 .8~

hexabvdro-1H-pyrazoleld d-glisogquinolin-da-vD{thiazel-2-vhimethanone

o F

AN
o £
N

10472]  LOMS (Method F, ES-API): RT 2.75 min, m+H = 575.1; 1H NMR (400 MHz,
CDOI3): 6 8.04 (1H, d. I = 3.0 Hz), 7.70 (1H, d, J = 3.0 Hz), 7.47-7.41 (2H, m), 7.37-7.34 (2H,
m), 7.30 (1H, s), 7.20-7.14 (ZH, m), 6.55 (1H, d, J = 2.1 Hz), 5.49 (1H, dd, J = 12.5, 2.0 Hz),
420 (1H, d, § = 16.8 Hz), 3.93-3.88 (1H, m), 2.92-2.83 (3H, m), 2.67-2.55 (2H, m).

Example 12K, (B)-(6-((3-fluoro-4d-(trifluoromethviiphenvhsulionvh-1-{(4-fuorophenvi)-

4,43.5,6.7 . 8-hexahvdro-1H-pvrazele]3,4-slisoguinslin-da-vD(thiazol-2-viimethanone
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[0473] LOMS (Method F, ES-APT): RT 2.94 min, m+H = 607.1: 1H NMR (400 MHz,
CDCI3Y: 5 8.02 (11, d, 7= 3.0 H), 7.73-7.69 (1H, m), 7.68 (11, d, T = 3.0 Hz), 7.59 (1¥, brd, J
= 8.2 He), 7.53 (1H, brd, T= 9.4 Hz), 7.45-7.40 (2H, my, 7.30 (1H, 8), 7.20-7.14 (2H, m), 6.55

5 (IH,d,J=22Hz), 5.52 (11, dd, = 12.4, 2.0 Hz), 4.20 (1H, &, T = 16.9 Hz), 3.96-3.92 (1H, m),
2.93-2.84 (3H, m), 2.67-2.62 (1H, m), 2.59-2.55 (1H, m).

Example 121, (R)-(1-{(4-Tluorophenvhi-6-{3-(trifluoromethvDphenvhselfonvi-4.42.5,6.7.8-

hexabvdro-1H-pyrazolold.4-elisoguinolin-4a~-vD{5-methvithiazol-2-viimethanone

10 [0474] LCMS (Method F, ES-APE: RT 2.83 min, m+H = 603; 1H NMR (400 MHz, CDC1B3): §
798 (1H, 83, 7.91 (1H, br. 4, J = 7.9 Hz), 7.84 - 7.80 (1H, m), 7.68 - 7.61 (2H, m), 7.46 - 7.39
(2H, m), 7.29 (1H, s), 7.20 - 7.12 (2H, m), 6.51 (1H, d, J = 2.1 Hz), 5.54 (1H, dd, I = 12.4, 2.1
Hz), 4.17 (1H, d, J = 16.7 Hz), 3.93 - 3.89 (1H, m), 2.95 - 2.77 (3H, m), 2.60 - 2.49 (SH, m).

Example 12M. (R3-{1-{4-fluorophenv)-6-{G-(irifluoromethviinhenvhsulfonvh-4,42.5,6.7 8-

hexahvdro-1H-pyvrazoloi3.d-glisoguinelin-4da-vhi{4d-methvithiazol-2-vhimethanone

[
(¥
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(0475 LCMS (Method F, ES-APT): RT 2.80 min, m+H = 603.0; 1H NMR (400 MHz,
CDCIY: 8 7.96 (1H, s), 7.88 (1H, d, ] = 7.9 Hz), 7.80 (1H, d, J = 7.9 Hz), 7.62 (1H, 1, F = 7.9
Hz), 7.42 (2H, ddt, § = 8.1, 5.6, 2.8 Hz), 7.30 (1H, 5}, 7.21 (1H, 4, J = 0.9 Hz), 7.20 - 7.12 (2H,

5 m), 6.52 (1H, d,J = 2.2 Hz), 5.56 (1H, dd, I = 12.4, 2.2 Hz), 4,18 (1H, d, F = 16.8 Hz), 3.95 -
3.88 (1H, m), 2.91 - 2.80 (3H, m), 2.63 - 2.50 (5H, m).

Example 12N, (R¥-{8-{{3.4d-dichlorophenvhsulfonvi)-1-(d-Buorophenvi}-4.42.5.6,7 8-

hexahvdro-1H-pyvrazolei3.4-slisoguinslin-da-vi{thiazol-2-viiinethanone

/N
s

Q0O
N
N,s= O
N I
! F ey
N
F

10 [8476] LCMS (Method F, ES-APE: RT 3.34 min, m+H = 583.1; 1H NMR (400 MHz,
CDCBY 8800 (1H, d,J=30Hz), 777 (JH, dd, T = 1.8, 0.9 Hz), 7.67 (1K, d. F = 3.0 Hz), 7.54-
748 (2H, m), 7.45-7.40 (ZH, m), 729 (1H, s}, 7.20-7 14 CH, m), 6,34 (IH, d, J = 2.1 Hz), 5.46
(1H, dd, J=12.6,2.0 Hz), 4 18 (1H, d, 1 = 16.9 Hz), 3.94-3.80 (1H, m), 2.92-2.84 (3H, m}, 2.66-
2.54 (2H, m).

Example 120, (Ri-(6-{(3 4-dicklorophenvhisulfonvi-1-{4-fluorophenvii-4,43.5.6.7.8~

J—
LA

hexabvdro-1H-pyrazolold.4-elisoguinolin-4a~-vD{5-methvithiazol-2-viimethanone
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{84777 LOMS (Method F, ES-API): RT 2.92 min, ;v+H = 603.9; {H NMR (400 MHz,
CDCI3n o777 (1H, 4, J=19Hz), 760 ((H. d, J=1.0Hz), 756 - 748 2H, my, 745 - 7.40

(ZH, m}, 7268 (1H,s}, 7.21 - 713 CH, m}, 653 (1H, 4, J =21 Hz), S45 (1H, dd. J = 12.5, 2.1
Hz), 413 (0H, 4, F= 166 Hz}, 3.94 (1H, ddt, J = 8.5, 3.9, 2.0 Hz}, 2.93 - 2.84 (3H, m}, 2.68 -

%

261 (1H, m}, 257 3H, d, = 1.0 Hz}, 2.58 - 252 (IH, m}.
{

Example 12P, (R)-{6-{{3 4-difluorophenviisulfonvi-1-{4-fluorophenvi-4.42.5.6,7.8-

hexahvdro-1H-pyrazole{3.4-glisoguinelin~-4a~-vhi{thiazol-2-vhimethanone

{0478 LOCMS (Method F, ES-API) RT 2.62 min, m+H = 556.9; 1H NMR (400 MHz,
CDCI3y: 88.02 (1H, 4, =31 Hz), 768 (1H, d, = 3.1 Hz}, 7.55-747 2H, m}, 7.45-7.40 (2H,
my, 729 (1H,8), 7.27-721 (1H, m}, 7.20-713 CH, m}, 6.54 (1H, 4, J= 2.2 Hz}, 547 (1H, dd. J
=124, 2.0 Hz)y, 419 (1H, d, J = 16.8 Hz), 3.93-3.86 {1H, m), 2.93-2.79 (3H, m), 2.63-2.52 (2H,

m}.

Example 120, (R)-(6-((3 4-difluoronhenviisulfonvi-1-(4-fluorophenvii-4.42.5,6.7 .8~

hexahvdro-1H-pyvrazole!3.4-slisoguinolin-da-vi{5-methvithiazol-2-viiinethanone
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{8479] LOMS (Method F, ES-API): RT 2.67 min, ov+H = 5371.1; {H NMR (400 MHz,
CDCI3): 6 7.63 {(1H, m), 7.54-7.49 (2H, m), 7.45-740 (2H, m), 7.29 (1H, 5), 7.27-721 {1H, m),
TAGTA3C2H, m), 652 (1H, 4, J=20Hz), 544 (1H, dd, 1 =124, 2.0 Hz), 4.15{1H,d, I= 169
Hz), 3.93-3.89 (1H, m), 2.91-2.80 (3H, m), 2.64-2.52 (5H, m).

Example 12R, (R-{6~({4~-chloro-I-Thuorophenvhsulfonvii-i~-(4-Huoroephenvi-4.43,5.6. 7.8~

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{5-methvithiazol-2-viimethanone

{0480] Using tetrahydrofuran as the reaction solvent in place of diethyl ether. LOCMS (Method
F,ES-API: RT 2.78 min, m+H = 587.1; 1H NMR {400 MHz, CDCI3): § 7.62 (1H, m}, 7.50-
740 (SH, oy, 728 (1H, 83, 719-7 13 2H, m), 6 52 (1H, 4, } =20 Hz), 545 (1H, dd, J = 124,
20Hzy, 414 (1H, 4, = 16.9 Hz}, 3.94.3.90 (1H, m}, 2.91-2.82 (3H, m}, 2.67-2.53 (SH, m).

Example 1258, (R)-{1-(d-Buorophenv-6-{{1-methvi-1H-pvrazel-3-vhsulfonv-4,4a.5,.6.7 8-

hexahvdro-1H-pvrazoloi3.d-glisoguinelin-4a-vhi{S-methvithiazol-2-vhimethanone
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[0481] LOMS (Method F, ES-APT): RT 2.27 min, m+H = 539.2; 11 NMR (400 MHz,
CDCRY: § 7.71 (1H, m), 7.46-7.41 QH, m), 7.39 (1H, 4, T = 2.3 Hz), 7.30 (1H, 5), 7.19-7.13
(2H, m), 6.60 (1H, 4. 7= 2.3 Hz), 6.52 (1H, d. T = 2.0 Hz), 5.59 (1H, dd, T = 12.5, 1.9 Hz), 4.22
(1H, d, T = 16.9 Hz), 3.96 (3H, s), 3.92-3.88 (1H, m), 2.94-2.86 (3H, m), 2.69-2.62 (1H, m), 2.55
(3H, d, § = 0.9 Hz), 2.52-2.48 (1H, m).

Fxample 12T, (R)-(1-(4d-fluoropheavhi-6~-((~-methvi- 1 B-pyvrazol-d-viisuifonvi-4.42.5.6,7.8-

hexahvdro-1H-pyrazole3.4-glisoguinolin~4da~-vhi{5~-methvithiazol-2-vhimethanone

10482] LOMS (Method F, ES-APH: RT 2.25 min, m+H = 539.0; 1H NMR (400 MHz,
CDCI3: 6772 -765CGH, m), 743 (2H, ddt, I =8.2, 5.6, 2.8 Hz}, 730 (1H, 5}, 7.20 - 7.13 (2H,
my, 651 (1H, 4, J=2.0Hz), S48 (1H, dd, J=12.1, 2.0 Hz), 4 19 (IH, d, J = 16.7 Hz}, 3.93 (3H,
53, 3.84 - 379 (1H, m}, 2.95- 283 (2H, my, 2.68 (1H, d, = 12.1 Hz), 2.56 - 2.43 (SH, m).

Example 12U, (RW={6-{{1 3-dimethvi-1H-pyrazol-5-vhisulfonvi)-1-{(4-fuorophenvh)-

4,43.5,6.7 8-hexahvdro-1H-pyvrazele]3,4-slisoguinolin-da-vD{(S-methvithiazel-2-

yvhmethanone
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[0483] Using tetrahydrofuran as the reaction solvent in place of diethyl ether. LCMS (Method
F,ES-API): RT 2.46 min, mo+H = 553.2; 1H NMR (400 MHz, CDCI3): 8 7.61-7.60 (1H, my,
7.46-741 (ZH, m), 729 (1H, s), 7.20-7.14 (2H, my, 6.55 (1H, 4, J = 2.0 H=), 6.46 (1H, s}, 5.42
{(1H,dd, J=12.5, 2.0 Hz), 420 (1H, d, = 16.9 Hz}, 3.96-3.92 (1H, m), 3.84 (3H, 5}, 3.01 (1H,
d, J=12.7 Hz}, 2.92-2.76 (3H, m}, 2.61-2.56 (4H, m}, 2.20 (3H, s}.

Fxample 12V, (R)3-(1-{4-fluorophenv-6~((i-~-methyvi-1H-pyvrazel-5-vhsalfonvie-4,44.3.6, 7.8~

hexahvdro-1H-pyrazole3.4-glisoguinolin~4da~-vhi{5~-methvithiazol-2-vhimethanone

10484] LOMS (Method F, ES-APH: RT 2 40 min, m+H = 539.2; 1H NMR (400 MHz,
CDC3y 6 7.61 (1H, ny, 7.46-741 (2H, ny, 735 (1H, d, 1 =2.0Hz), 7.29 (1H, s}, 7.20-7.14
(2H,m}), 668 (1H. 4, J=20Hz), 655 (IH,d, } =19 Hz), 545 (1H, dd, } = 12.5, 2.0 Hz), 4.20
(1H,d,J=169Hz),3.97-3.93 (44, m}, 3.02 (1H, d, J=12.7 Hz}, 2.92-2.76 (3H, m}, 2.61-2.55
{4H, m}.

Example 12W, (R)-{6-{{1-ethvi-1H-pvragol-S-vhisulfonvi-1-{4-fluorophenvi)-4.4a,5.6.7,8-

hexabvdro-1H-pyvrazelol3.d-glisoguinelin-da-vh{thiazel-2-vimethanone

216
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{0485] LOMS (Method F, BS-APE: RT 2.40 min, m+H = 539.1; [H NMR {400 MHz,
CDCI3): 8 7.98 (1H, 4, J=3.1 Hz), 7.65 (1H. 4, 1 = 3.1 Hz), 7.47-7.41 QH, m), 7.39 (1H. 4, J =
2.0 Hzy, 7.30 (1H, 53, 7.20-7.14 (2H, m), 6.64 (1H, &, T=2.0 Hz), 6.57 (1H, d, I = 1.8 Hz), 3.48
(1H,dd, T =127, 2.1 Hz), 433-4.16 (3H, m), 3.96-3.91 (1H, m), 3.04 (1H, d, J = 12.7 Hz), 2.92-
277 (3R, m), 2.62-2.58 (1H, m), 1.40 (3H, t, 1 =72 Hz).

Example 12X, (Ri-{6-{{}-ethvi-1H-pyvrazel-d-viisulfonvii-1-{4-fuorophenvi-4.4a,5.6,7.8-

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{thiazel-2-vDimethanone

(0486] LCMS (Method F, ES-API: RT 2.24 min, m+H = 539.1; 1H NMR (400 MHz,
CDCI3): 8 8.06 (1H, d, T = 3.1 Hz), 7.73 (1H. 5, 7.68-7.67 (2H, m), 7.46-7.41 (2H, m), 7.31
(16, 8}, 7.20-7.14 (2H, m), 6.53 (10, d, J = 2.2 Hz), 5.49 (1H, dd, J = 12.2, 2.0 Hz), 4.23 (1H, 4,
J=16.9 Hz), 4.19 (2H, q, F = 7.3 Hz), 3.85-3.80 (1H, m), 2.95-2.86 (2H. m), 2.70 (1H, d, T =
12.2 Hz), 2.35-2.44 (2H, m), 1.52 (3H, . § = 7.3 Hz).

Example 12Y. (R)3-{1-{4-fluorephenv-6-((1-propvi-1 H-nyrazol-4-vDsulfonvi-4.43,5,6,7 .8~

hexahvdro-1H-pyvrazole{3.4-slisoguinslin-da-vhi{thiazel-2-vDimethanone

b
iy
~3
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{04871 LOCMS (Method F, ES-APIY: RT 2.45 min, m+H = 553; 1H NMR (400 MHz, CDC13): 0
807(d, J=3.1Hz, 1H), 772, J=07Hz, IH),7.70-7.65 (m, 2H), 7.49 - 7.39 {m, 2H}, 7.31
(s, 1H), 722 - 711 (m, 2H), 6.54 (d, } =23 Hz, 1H). 550 (dd, } =121, 2.1 Hz, I1H),423(d, § =
16.8 Hz, 1H), 409 (1, J=7.1 Hz, 2H}, 3.87 -3.78 (m, 1H),2.97 - 2.84 {(m, 2H), 2.68(d, } = 12.2
Hz, 1H), 2.57 - 239 (m, 2H), 1. 91 (sext,, J =73 Hz, 2H), 092 (t, =74 Hz, 3H).

fxample 127,

(R3-(1-(4-fluorophenyi)-6-
{(2-methyl-2H-1,2, 3-triazol-
4-yljsulfonyly-4,4a,5,6,7.8-

Isomer hexahydro-1H-
A pyrazolo[3.4-ghisoquinolin-
da-yh(thiazol-2-
yhmethanone

{R}-{1-{4-fluorophenyl)-6-
((1-methyi-1H-1,2 3-triazol-
S-ylsulfonyl)-4,4a,5,6,7.8-

isomer hexahydro-1H-
B pyrazolo[3,4-glisoquinolin-
4a-yi}(thiazol-2- -
yiymethanone N\
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{R)-{1-{4-fluorophenyl}-6-

((1-methyi-1H-1,2 3-triazol- 8
4-yDsulfonyl)-4,4a,5,6,7,8- NN
fsomer hexahydro-1H- \& ,
C pyrazolo[3,4-glisoquinolin- i\g\

4a-yi}(thiazol-2- -
yhmcthanone DN /
F

{0488] Prepared from Intermediate 94, LCMS (Method F, ES-APT): RT 2.26 min, m+H =
526.1; THNMR (400 MHz, CDCI3): 6 8.07 (IH, d, J=3.1 Hzy, 781 (1H, s}, 767 (IH, d, F = 3.1
Hz), 7.47-7.42 (2H, m), 7.31 (1H, s), 7.20-714 (2H, m), 6 56 (1H, d, F=2.1 Hz), 5.63 (1H. dd, }
=12.6,2.1 Hz}, 425 (3H, s}, 424 (1H, d, J= 169 Hz}, 3.97-393 (1H, my, 299 (1H, d, T = 12.7
Hz), 2.99-2.86 (2H, my), 2.77-2.70 (11, m), 2.57-2.52 (1H, m}.

Fxample 12AA,

(R)-{1-(4-fluorophenyl)}-6-
{{2-propvl-2H-1,2 3-triazol-
4-ysulfonviy-4,4a,5,6,7.8-
Isomer hexahydro-1H-

A pyvrazolo[3,4~glisoquinolin-
4a~yh(thiazol-2~
yhmethanone

(R}-(1-{4-fluorophenyl}-6-
{{1-propyl-1H-1,2 3-triazol-
5-viisulfonyl)-4,42,5.6,7 8-

isomer hexahydro-1H-
B pyvrazolo[3 . 4-glisoquinolin-
da-yl¥{thiazol-2- =
viymethanone N/
F

219
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(R}-(1-{4-fluorophenyl}-6-
{{1-propvi-1H-1,2 3-triazol- >
4-yiisulfonyly-4,4a,5.6,7 8- N”S N,
isomer hexahydro-1H- \& v
C pyvrazolo[3 . 4-glisoquinolin-
da-vli(thiazol-2- <>
yhmcthanonc \
F

{#489] Prepared from Intermediate 95, LCMS (Method F, ES-APT): RT 2.54 min, m+H =
5547, THNMR (400 MHz, CDCI3: 6 808 (IH, d, J = 3.1 Hzy, 782 (1H, s}, 708 (IH, d, F = 3.1
Hz)y, 7.47-7.42 (2H, m), 7.31 (1H, 8), 7.20-714 2H, m}, 655 (1H, d, 1 =22 Hz), 5.64 (1H. dd, J
=12.6,20H2z), 443 2H, . J=7 1 Hz}, 425 (1H, 4, J =169 Hz), 3.97-3.92 (1H, m}, 2.96 (IH,
d, =129 Hz), 2.94-2.86 (2H, my, 2.74-2.67 (1H, m}, 2.56-2.52 (1H, m}, 2.01 2H, sext, J=7.1
Hz), 0.94 (3H, 1, 1=7.1 Hz).

Example 13, (R¥-(1-(4-fluorophenvhi-6-tosvi-4,42,5.6.7 8-hexabvdro-1 H-pyvrazelol 3,4~

glispguinolin-4a-vii 1-methvi-1H-imidazol-2-viimethanone

[0490] [-Methyl-1H-imidazole (104 mg, 1.267 mmol) in dry ether (§ mL) was added to
butyHithium (2.5M in hexanes) (519 pl, 1.298 mamol) in dry ether (2 mL) at -78 °C. The reaction
mixture was stirred at -78 °C for 45 mnutes. A solution of (Rj-methyl 1-(4~-fluorophenyl}-6-
tosyi-4,4a,5,6,7, 6-hexahvdro-1H-pyrazolo[3,4-ghisoquinoline-da~carboxvlate (200 mg, 0.415
mmol} in dry ether (5 mL} was added dropwise and the reaction mixture was stirred for 45
mimites at -78 °C, then allowed to warm to room temperature over 2 hours. Water (20 mi) was
added and the reaction muxture was stirred at room temperature for 14 mimates. The aqueous
phase was extracted with ethyvl acetate (3 x 20 mL}, the combined organic phases were washed

with brine (20 mL}, dried {magnesium sulfate}, and solvent removed to give a yellow oil. The

220
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crude product was purificd by chromatography on silica gel {(gradient: (-60% cthyl acctate in
isohexane} to afford (R}-(1-(4-flucrophenyl)-6-tosyl-4,4a,5,6,7 8-hexahydro- 1 H-pyrazolo| 3,4~
ghsoquinolin-da-yI{1-methyl-1H-imidazol-2-ylymethanone (22 mg) as a pale yellow solid.
LCMS (Method F, ES-APT): RT 2,52 min, m+H = 532.0; 1H NMR {400 MHz, CDCI3): § 7.61 -
758 (2H, m), 7.46 - T40 2H, m), 7.31 {1H, ), 7.29- 727 (2H, m), 7,18 (1H, d, J = 0.9 Hz),
747 -732 (2H, m), 6.99 (1H, br.s), 6.50 (1H, d, ¥ =22 Hz), 5.53 (1H, dd. = 12.2, 2.2 Hz},
A5 (1H,d, J=167Hz), 388 - 3.84 (4H, m), 2.92 - 278 (ZH, m}, 2.60 (1H, 4, F = 12.2 Hz),
2.50-2.37 (5H, m).

N

{0491} The following examples were simtlarly prepared from the appropriate starting

materials:

Example 13A, (R)-{(1-(4-flucrophenvii-6-{m-tolvisulfonvi-4,42.5.6,7 8~-hexahvdro-1 H-

pyrazeleld d-clisoquinelin-da-vyD{(1-methvi-1H-imidazol-2-vHimethanone

[8492] LOMS (Mcethod F, ES-AP: RT 2.52 min, m+H = 532.2; 1H NMR (400 MHz,
CDCI3): 6 7.52-749 (2H, m}, 7.46-7.36 (4H, m), 732 (1H, s}, 720 (1H, 4. J = 0.9 Hz}, 7.18-
7AZCH, m), 700 (1H, d,J=04 H2), 651 (IH,d,J=22Hz), 555 (1H,dd, I =122, 2.1 Hz),
446 (1H, d, J=16.7 Hz), 3.89-3.85 (4H, 1v), 2.91-2.80 (2H, m), 2.62 (1K, d, J = 12.4 Hz), 2.51-
2.40 (5H, m).

Example 14, (R:-3-{(1-(4d-fluorophenvii-da-picolinovi-4a.5,7 8-tetrabvdro-1 H-nvrazolsi 3.4~

slispguinolin-6(4H)-vhisulfonv-N . N-dimethvibenramide
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{0493] 2-(1H-7-Azabenzotriazol-1-yhi--1,1,3 3-tctramcthyl urontum hexafluorophosphate
Methanaminium (HATU) (42.7 mg, 0.112 mmol) was added to a solution of {(R}-3-({1-(4-
fuorophenyl-da-picolinoyl-4a,5,7, 8-tetrahydro- [ H-pyrazolo[3,4-glisoquinolin-6(4H)-
yhsulfonylbenzoic acid (57 mg, 0.102 nmunol), dimethvlamine (51.0 ul, 6.102 ramol) and
iricthylamine (28.4 ul, 0.204 mmol) in dichloromethane (3 mL). The resultant mixture was
stirred at room temperature for 1 hour. The reaction was dituted with dichloromethane (5 mL)
and washed with a saturated solution of sodiom hydrogen carbonate (aqueous, 5 mL). The
organic phase was passed through a phase separator and solvent removed to give a yellow solid.
The crude product was purified by chromatography on silica gel (gradient: 0-100% cthyl acetate
in ischexane) to atford (R)}-3-((1-(4-fluorophenyl}-da-picolinoyl-4a,5,7 8-tetrahydro- TH-
pyrazolo[3 4-glisoquinolin-6{4H}-vhisulfonvl-N, N-dimethvibenzamide (7 mg} as a white sohd.
LCMS (Method F, ES-APH: RT 2.24 min, m+H = 586.1; 1H NMR (400 MHz, CDCI3): ¢ 8.68
{(1H,ddd, J=47,1.7, 09 Hz), 790 (1H,dt, ] =798, 1.2 Hz), 784 (1H, td, J = 7.7, 1.7 Hz), 7.74 -
TV EH, my, 760 {(IH, dt =77, 1. 4 Hz), 7.57 - 7.39 (4H, m), 7.28 (1H, 8}, 7.20 - 7.13 (ZH,
my, 647 (1H, 4, J=2.0H=z), S52 (1H, dd, J =121, 2.0 Hz), 427 (1H, d, F = 169 Hz}, 3.86 -
377 (1H, m}, 3.14 (3H, 8}, 2.94 - 276 (SH, my), 2.70 (1H, 4, F = 12.1 Hz), 2.50 - 2.43 (2H, m).

Fxample 18, (B)-(6-{(1-ethvi-i H-nvrazobd-viisulionvii-1-{4-flnoronhenvil-4.42.5.6.7.8-

hexahvdro-1H-nvrazoloi34-glisoguinolin-4a-vhi{4-{irifluoromethvDpyridin-2-

viimethangne
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[0494] 2-Bromo-4-(irifleoromethyhpyridine (171 pl, 1.382 mmol) in dry tetrahydroturan (1
mlb} was added to butyllithiom (2.5 M in Hexanes) (885 ul, 1.416 mmol} in dry tetrahydrofuran
{2 mL} at -78 °C. The reaction muixture was stirred at -78 °C for 45 minutes, then a solution of
{R)-methyl 6~{{1~-cthyl-i H-pyrazol-4-ylsulfonyl}-1-{4-thuorophenyl)-4,4a,5,6,7 8-hexahydro-
{H-pyrazolo[3.4-ghsoquinoline-da~carboxylate { 220 mg, 8.453 mmol) in dry tetrahydroforan (2
mi} was added dropwise and the reaction mixtare stirred for 1 hour at -78 °C. Water {10 mL)
was added and the reaction mixhure was stirved at room temperature for 10 munutes. The agoeous
phase was extracted with ethyl acetate {2 x 15 mlL), and the combined organic layers were
washed with brine (20 mL), dried over magnesinm sulfate, filtered and concentrated v vacuo to
give an orange oil. The erude product was purified by chromatography on silica gel {gradient: -
&0% cthyl acetate in isohexanc) and preparative HPLC {(Waters, Acidic {(.1% Formic acid},
Waters X-Select Prep-C18, 5 pm, 19x50 mm column, 35-70% acetonitrile in water) to afford
{R)-{6-{{ 1 -ethyl-1 H-pyrazol-4-vhsutfonyl)-1-{4-fluorophenyl)-4,4a,5,6,7 &-hexahydro- 1 H-
pyrazolo[3.4-glisoquinohin-da-yl{4-(trifluoromethylipyridin-2-vimethanone (23 mg) as a white
sofid. LCMS (Method F, ES-API): RT 3.00 min, m+H = 601.2; 1H NMR {400 MHz, CDCI3): ¢
8.&&-8.87 (1H, m}, 8.15 (IH, m), 7.71-7.69 CQH, m), 7.67 {1H, d, } = 0.6 Hz}, 7.47-7 42 (2H, m},
730 (1H,8), 7.20-7.14 2H, m), 6.51 (1H, 4, J=2.0 Hz)}, 544 {(1H, dd, I = 12.0, 2.0 Hz), 4 22-
416 3H, m), 3.80-3.76 (I1H, m), 294 (1H, d. J =169 Hz), 2.88-2.79 (IH, m), 267 (1H. 4, J =
123 Hz), 2.52-2.40 (2H, m), 1.51 (3H, t, J = 7.3 Hz}.

{8498] The following examples were similarly prepared from appropriate intermediates:

Example I5A, (R)-pyridin-2-vi{1-(pvridin-3-v1-6-{(3-{irifluoromethvhphenviisulfonvi-

4.43,5.6.7.8-hexahvdro-1H-pyvrazelo]3. 4-clisoquinolin-4da-viimethanone
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{0496] LOCMS (Method F, ES-API: RT 2.33 min, mtH = 566.0; 1H NMR (400 MHz,
CDCI3R o RT78-8.76 (1H, my), RO6(1H,ddd, ¥ =47, 1.6, 09 Hz), 861 (1H,dd, =47 16
Hz), 794 (1H. ), 790 - 779 (SH, my, 762 (1H, £, J =79 Ha), TAR (1H, ddd, J = 8.8,6.2, 1.5
Hz), 744 (JH, ddd, F = 88,48, 0.7 He), 736 (1H,5), 6,56 (1H, d,J =20 Hz), 5.57 (IH, dd, I =
123, 20H2),430 (11, 4, J=17.0H«), 392 - 3.85(IH, m), 2.93 - 2.78 (3H, m), 2.62 - 2.50
{2H, m).

Example 18B, (R-(6~((3 4d-dicklorophenvisulfonvii-1-phenvi-4.45.5.6.7 8-hexahvdro-1H-

pyrazolel3.4-oliseguinolin-4da~-vhi{pvridin-2-vhimethanone

Cl
cl
N/

{04971 Quenching the reaction with acetic acid in place of water, LCMS (Method F, ES-APH):
RT 2.83 min, m+H = 565.0; 1H NMR (400 MHz, CDCI3): ¢ 8.62-8.60 (1H, m), 7.88-7.81 (2H,
my, 774 (1H, dd, T = 1.8, 04 Hz), 7.52-7.44 (TH, w), 7.38-7.34 (1H, m}, 7.29 (1H, s}, 6.57 (14,
d, J=21Hz), S.54 (1H, dd, J=12.3, 1.9 Hz), 426 (1H, d, ] = 16.8 Hz), 3.91-3.85 {1H, m},
2.92-2.75 (3H, m}, 2.64-2.49 (2H, m).

Example 15C., (R-{6-{{3.4-dichlorophenvhsulfonvD-1-(G 4-difluoronhenvii-4.43.5.6.7.8-

hexahvdro-1H-pyvrazoloi3.4-elisoguinclin-da-vhi{pvridin-2-vDmethanone
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{0498] Quenching the reaction with acetic acid in place of water. LCMS (Method F, ES-APH):
RT 2.93 min, m+H = 600.9; 1H NMR (400 MHz, CDCI3): 6 859 (IH, dt, 1 =4.7, 1 4 Hz)}, 7.86 -
TI9(2H, my, 773 (IH, 4, 1= 19 Hz), 7.52 - 743 38, my, 734 (1H, ddd, 1 = 10.7, 6.9, 2.5 Hz},
729724 2H, m), 722 -7 08 (1H, m}, 651 (iH, d, J=22Hz), 550 (1H,d, J=12.5 Hz),4.23
(1H,d,J=169Hz},390-384 (1H, m}, 293 - 280 3H, m), 264 (1H, td, I = 11.7, 3.4 Hz),
253 (14, dt, J=14.8, 2.3 Hz).

Example 18D, (B)-{6-((3.5-difluore-4d-methoxvphenvhsulfonvhi-1-{4-fluorophenvii-

4,43.5.6,.7.8-hexahvdro-1 H-nvrazoelel3 4-cliseguinclin-da-vD{pvridin-2-vDimethanone

[0499] LCMS (Method F, ES-API): RT 2.65 min, m+H = 581.2; [H NMR (400 MHz, DMSO-
46): 5 8.72 (1H. ddd, 1= 4.7, 1.7, 0.9 Hz), 8.00 (1H, dt, § =7.7, 1.7 Hz), 7.76 (1H, dt. 7.7, 0.9
Hz), 7.66 (1H, ddd, § = 7.7, 4.7, 1.2 Hz), 7.51-7.47 (28, m), 7.44-7.42 (2H, m). 7.40-7.36 (3H,
m), 6.65 (1H, s), $.30 (1H, dd, J = 12.5, 1.7 Hz), 4.09 (1H, & J = 16.9 Hz), 4.04 3H, m), 3.75-
373 (1H, m). 2.97-2.90 (2H, m), 2.64-2.54 (3H, m),

Example 16, (R)-(6-((6~(dimethviaminolpvridin-3-vhsulfonvl-1-(4d-Buorophenvi)-

4,42.5.6.7. 8-hexahvdro-1H-pyvrazele! 3, 4-slisoquinslin-da~-vyD{pvridin-2-viimethanone
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10500]  (R)-(6-((6-chloropyridin-3-ylisulfonyl}- 1-(4-fluorophenvi)-4,4a,5,6,7 8-hexahydro-1 H-
pyrazolo{3.4-glisoquinolin-4a-y}{pyridin-2-ylmethanone (30 mg, 0.055 mmol) was dissolved in
a solution of dimethylamine in tetrahydrofuran (2M, 545 ul, 1.091 mmol}, and the reaction
mixture stirred at room temperature overnight. The solvent was removed in vacuo to give a
yvellow oil, which was purified by chromatography on silica gel {gradient: 10-100% cthy! acctate
in ischexance) to afford (R)-(6-({6-(dimethylaminopyridin-3-vhsulfonyl)-1-(4-fluorophenyl}-
4,4a,5,6,7 8-hexahydro- 1 H-pyrarolo|3,4-¢glisoquinolin-da-y D{pyridin-2-ylimethanone (25 mg)
as a pale yellow solid. LCMS (Mcthod F, ES-API): RT 2.38 min, m+H = 559.3; 1H NMR (400
MHz, CDCi3y: 6 862 (1H, ddd, J =48, 18,09 H2), 843 (1H, . J=25H=), 788 (1H, di, J =
80, 1.1 Hzy, 781 (1H, td, F =77, 1.8 Hz), 7.60 (1H, dd. J = 9.1, 2.5 Hz}, 7.46 - 7.40 (3H, m},
F28(IH, 8}, 720702 (2H, m), 6.47 (1H, d, J =2.2 Hz}, 639 (1H, dd, Y =9.1, 0.8 Hz), 5.47
{(1H,dd, J=12.0,2.2 Hz), 429 (1H,d, = 169 Hz}, 3.84 - 3.79 (1H, m}, 3.14 (6H, s}, 2.92 -
275QH, m), 270 (1H, d, J=12.0 Hz), 2.51 - 244 2H, m).

Example 17, (R3-5-{(1-(4-fluorophenvii-da-picolinovi-4a.5,7 8-tetrabvdro-1 H-nvrazolsi 3.4~

slispguinolin-6(48)-vDisulfonvi)-{~-methvipyridin-2{ 1 Hi-one

{0501} 1-Methyl-6-ox0-1,6-dihydropyridine-3-sulfonic acid, ammonium salt (1 g, 4.85 mmol)
was suspended in N N-dimethytformamide (8 mi), and thionyl chloride (2.1 mi) was added. The

reaction mixture was stirred at room temperature for 3 hours, giving a clear brown solution,

226
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before evaporation in vacuo to give crude sulphonyi chloride as a pale brown viscous oil. {(R)-
tert-batyl 1-{4-fluorophenyi}-4a-picolinoyi-4a,5,7 8-tetrahydro-1 H-pyrazolo{3,4-glisoquinoline-
6{4H)-carboxylate (0.2 ¢, 0.421 mmol} was dissolved in HCI (4M in dioxanc) {2.107 ml, 843
mmaol), and the reaction mixture stirred at room temperature for 45 minutes, then evaporated to
give a yellow solid. This intermediate was dissolved in dichloromethane (8 mL) and
tricthylamine (1.175 ml, 8.43 mmol}, and 25% of the crude sulphonyl chloride added. The
reaction mixture was stirred at room temperature for 72 hours, then diluted with dichloromethane
{1001l) and washed with 2M hydrochloric acid (2x50ml), and the organic phase dried
{magnesium sulfate), filtered and evaporated to give a brown gum. The crude product was
purified first by chromatography on silica gel (gradient: 50-100% ethyl acetate in isohexanc),
followed by preparative HPLC (Gilson, Acidic (0,19 Formic acid), Agilent Prep C-18, 5 um,
21.2x50 mm column, 25-40% acctonitrile in water) to afford (R)-5-((1-{(4-fhuorophenyi)-da-
picolinoyi-4a,5,7 &-tetrahydro- | H-pyrazolo[3,4-ghisoquinolin-6{4H)-yhsultonyi)- 1~
methylpynidin-2{1H)-one (5 mg) as a white solid. LOMS (Method F, ES-API): RT 2.08 min,
b = 546.2; TH NMR (400 MHz, CDCI3): 6 8.56 (1H, 4, J = 3.3 Hz), 7.88-7.79 (3H, m), 7.50-
740 GH, oy, 733 (1H, 4, I=9.2 Hz), 7.29-7.27 (1H, ny, 7.17 (2H, £, J = 8.3 Hz), 6.52 (1H, 5},
635 (IH, d,I=006Hz}, S.52(0H, 4, =125 H=), 423 (1H, 4, J = 16.7 Hz), 3.91-3.84 (1 H, m},
351 (BH, 5), 3.02-2.70 (4H, my, 255 (1H, 4. J = 144 H=z)

Example 18, (R-{1-(4-fluorophenvh-§-{{1-methvi-1 H-nvrazrol-d-viisulfonvh-4.42.5.6.7.8-

hexahvdro-1H-pyrazole3.4-glisoguinolin~da~-vhi{4-{rifluoromethvDpvridin-2-

vhimethanone

19502] HClUDioxane (4M3}(25.3 mi, 101 mmol} was added to (R)-tert-butyl 1-(4-

fluorophenyly-da-{4-(triflucromethylipicolinoviy-4a,5,7, 8-tetrahydro- 1 H-pyrazolo{3.4-

]
]
~~f



[

10

5

20

WO 2013/177559 PCT/US2013/042732

ghisoquinoline-6(dH)-carboxylate {2.75 g, 5.07 mmol} and the reaction mixture was stirred at
room temperature for 2 h. The solvent was removed in vacuo to give an orange gum. This was
dissolved in dichloromethane (75 mL) and Hunig’s basc (4.43 ml, 25.3 mmol} was added
followed by -methyl-1H-pyrazole-4-sulfonyl chloride (1.099 g, 6.08 mmol}. The reaction
mixture was stirred at room temperature for 1 h. The solvent was removed in vacuo to give an
orange oil. The crude product was purified twice by chromatography on silica gel (gradient: §-
70% cthyl acetate in ischexane, followed by 0-60% cthyl acetate in dichioromethanc), to give
{(R)-{1-{4-fluorophenyl}-6-((1 -methyl- I H-pyrazol-4-vijsulfonyi)-4,42,5,6,7 8-hexahydro-1 H-
pyrazolo[3.4-glisoquinchin-da-yly4-(trifluoromethylipyridin-2-yhmethanonc (1.89 g) as a pale
yellow solid. LCMS (Method F, ES-API: RT 2.3%9 mun, m+H = 587.2. ; 1H NMR (400 MHz,
CDCI3y 0 RE7(1H, d, J=50Hz), 816-8.15 (1H, ny, 7.72-7.70 (1H, my, 7.69-7.66 ZH, m},
TA47-7422H, 1), 730 (0H, ), 72174 CH, m), 6.5 (JH. L T=2.1 H2), S44 (1H, dd, I =
12.0, 2.1 Hz}, 421 (1H, 4, T = 169 Hz), 3.93 (3H, s}, 3.80-3.76 (1H, m}, 2.94 (1H, = 16.9 Hz),
288273 (1H, m), 2.66 (1H, d, J=12.1 Hz), 2.533-248 (1H, m), 243 (1H, ddd, J = 12.6, 10.5,
3.5 He).

Example 19, (R)-(6-((3.4-dichlorophenvDsulfonvi)-1-(4-fluorophenyvii-4.42.5.6,7 8-

hexabvdro-1H-pyrazolold.4-elisoguinolin-4da~-vD{thiazol-4-viimethanone

{0503 To HCI 2M in cther (2809 ul, 5.62 mmol} was added (R)-tert-butyl [-(4-fluorophenyi)-
da-(thiazole-4-carbonyi}-4a,5,7 8-tetrahydro-1 H-pyrazolof 3 ,4-g lisoquinoline-6{4H}-carboxylate
{135 mg, .281 mmol} as a solution in cther {1 mL). The resulting suspension was stirred at room
temperature for 1 h. The solvent was removed to give a white solid. This was dissolved in
dichloromethance (1.4 mL} and Hunig’s basc {245 pl, 1.405 mmol), and 3,4-dichlorobenzene-1-
sulfonyl chloride (76 mg, 0.309 mmol)} was added to the solution. The resulting solution was

stirred at room temperature for 18 h. The crude product was purified by chromatography on
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silica gel (gradient: 5-95% cthyl acetate in isohexane to afford (R3-(6-((3.4~
dichlorophenylisulfonyl}-1-(4-flucrophenyl}-4,4a,5,6,7 8-hexahydro-1 H-pyrazolo{3.4-
ghsoquinolin-da-yli(thiazol-4-ylymethanone {111 mg) as a pale yellow sohid. LCMS (Mcthod F,
ES-APT): RT 2,76 min, m+H = 588.8; 1H NMR (400 MHz, CDCI3y: § 885 (1H, d, J =22 Hz),
S22(IH,d,1=22Hz, 777 (1H,t,J=12Hz), 752 (2H, d,J = 1.2 Hz}, 745 - 740 (2H, m},
T28(1H, ), 720-713 2H. m), 652 (1H. 4, J=22Hz), 544 {11, dd, J =126, 22 Hz), 4.13
(1H,d, J=16.8Hz),3.90 - 3.87 (1H, m}, 2.92 - 2.81 {(ZH, my, 278 (1H, d, J = 12.6 Hz}, 2.62 -
2.50(ZH, m).

Example 20, Human Glucocorticoid Receptor (GR) Fluorescence Polarvisation (FP) Binding

Assav

10504} The following is a description of a FP assay for measuring compound inhibition of

iabelled glucocorticoid binding to the human recombinant GR.

{8505} The binding affinity of test compounds was determined using a FP binding assay using
human recombinant GR (PanVera P2812) and a fluorescent labelled glucocorticoid ligand
(Fluorome GS Red) (PanVera P2894). The presence of inhibitors prevents the formation of a GS
Red/GR complex resulting in a decrease in the measured polarisation value. The change in
polarisation value in the presence of test compounds is used to calculate the binding affinity of

the compound for GR.

[0506] This assay was performed in 384 well, black, round-bottom, polypropyliene micro titre
plates in a final volume of 20ul. The assay contained Sul InM GR (final concentration), Sul
0.5nM Fluorome GS Red (final concentration) in the presence of 10u] test compounds. Positive
control wells (high polanisation) receive, 10ul 2% (vivy DMSO vehicle (1% (v/v) final
concentration) + Sul oM GR and Spl 0.5nM Floorome GS Red. Negative countrol wells (low
polarisation) receive 10p! 2uM dexamcthasone (1pM final concentration) + Spl 1aM GR and
Sl 0.50M Fluorome GS Red. Assay blank background wells (used for normalisation) receive

15ul Ix GS screening buffer + Sul GR.

{05071 For the ICs, determination (concentration of compound that displaces 50% of the bound
GS Red), compounds were tested at eight different concentrations in duplicate in two

independently performed experiments. Compounds were prepared as solubilised solids at 10mM
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in DMSO. On the day of assay, an 8 point half-log serial dilution (35l DMSO + 25u! compound
solution) was prepared. A 1:50 dilution {1ul compound sohution + 4%ul 1x GR screening buffer)

was prepared for cach compound. The compounds were prepared at 2x final assay concentration.

{0508] The reagents were added to the 384 well micro titre plates in the following order: 10ul
test compound/vehicle/luM dexamethasone, Syl Fluorome GS Red and 5ul GR. The plates were
mixed and incubated for 4 hour at room temperature. FP was measured using an Envision Exciic

plate rcader with 535 nm cxeitation and 590 nm emission interference filters.

{65097  Milli-polarisation {mP} values were calculated using the below equation:

mP = 1000 * {S-G*P} / (S+G*P}
where S and P are assay blank background subtracted fluoreseence units, G= G-factor (1.07}.
{0516} Compound ICs values were calculated by plotting a {compound] v. % inhibition curve
and fitting the data to a 4-parameter logistic fit equation. Compound K {cquilibrim dissociation
constant} values were determined from the experimental 1Csy values using a ligand depletion
correction equation {sce below) assuming the antagonists were competitive inhibitors with
respeet to dexamethasone (Pharmacologic Analysis of Drug Receptor Interactions, 2 Ed., p385-

410, 1993, Raven Press, New York).

K= {Lpy*(ICse)™ (Ka)

{(Lo)*(Ro) + Lo™Ro - Lo + Lo - Ko}

Equilibrium dissociation constant of GS red ligand (Kg)  0.3nM

Bound tracer concentration {Ly) 0.30M
Total tracer concentration {(Lo) 0.5nM
Total receptor concentration (Ry) t.0sM
Reagents:

{0511] 10x GR screening buffer (100mM potassium phosphate pH 7.4, 200mM Na:MoOy,
ImM EDTA, 20% {v/v} DMSO}. To prepare Ix GR screening buffer, combine Iml 10x GR
screening buffer (PanVera P2814) + Il stabilising peptide (PanVera P2815) + 7.95ml 4°C MQ

water. Add 50ul IM DTT, vortex and place on ice unti} use.

Fxample 21, Hen(G2 Tyrosine Aminotransferase (TAT) Assay
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10812} Glucocorticoid mediated activation of TAT occurs by transactivation of glucocorticoid
response elements in the TAT promoter by glucocorticoid receptor—agonist complex. The
following protocol describes an assay for measuring induction of TAT by dexamcthasone in

Hep(G2 cells {a human liver hepatocellular carcinoma cell line; ECACC, UK.

{8513} TAT activity was measured as outhined in the hiterature by A Ali er o/, J. Med. Chem.,
2004, 47, 2441-2452. Dexamethasone induced TAT production with an average ECso value

{(half-maximal cffect) of 20nM.

{#514] HepG2 celis were cultured using MEME media supplemented with 10% (v/v) foetal
bovine serunt; 2mM L-glutamine and 1% (v/v) NEAA at 37°C, 5%/95% (v/v) COy/air. The
HepG2 cells were counted and adjusted to vield a density of 0.125 x 10° cells/mi in RPMI 1640
without phenol red, 10% (v/v) charcoal stripped FBS, 2mM L-glutamine and sceded at 25,000
celis/well in 200ul into 96 well, sterile, tissue culture micro titre plates, and tncubated at 37°C,

5% CO, for 24 hours

{#515]  Growth media was removed and replaced with assay media {RPMI 1640 without
phenol red, 2mM L-glotamine + 10uM forskolin}. Test compounds were screencd against a
challenge of 100nM dexamethasone. Compounds were serially half log diluted in 100% (v/v)
dimethylsupfoxide from a 10mM stock. Then an 8-point half-log dilution curve was generated
followed by a 1:100 dilution into assay media to give a 10x final assay [compound]: this resulted

in final assay [compound] that ranged 10 to 0.003uM in 0.1% (v/v} dimethylsulfoxide.

{#516]  Test compounds were pre-incubated with cells in micro-titre plates for 30minutes at
37°C, 5/95 (vi/vy COy/air, before the addition of 100nM dexamethasone and then subsequently for

20 hours to allow optimal TAT induction.

{05171  HepG2 cells were then lysed with 30ul of cell bysis buffer containing a protease
inhibitor cocktail for 15 minutes at 4°C. 155l of substrate mixtare was then added containing
5. 4raM Tyrosine sodium salt, 10.8mM alpha ketoglutarate and 0.06mM pyridoxal 5° phosphate
in 0.1 M potassium phosphate buffer (pH 7.4). After 2 hours incubation at 37°C the reaction was
terminated by the addition of 15ul of 10M agueous potassium hydroxide solution, and the plates
incabated for a further 30 numutes at 37°C. The TAT activity product was measured by

absorbance at A 340nm,
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ICso values were calenlated by plotting % inhibition (normalised to 100nM

dexamethasone TAT stimulation} v. {compound] and fitting the data to a 4 parameter logistic

equation. 1Csy values were converted to Ki (equilibrium dissociation constant) using the Cheng

and Prusoff equation, assuming the antagonists were competitive inhibitors with respect to

dexamethasone.

Table 1. Activitv Data

R0 o 0
\\Sff 3
% N OH (R4
N
|
R *

; i ix T 2 3 GR ;

Example R R Ring J R B R binding TAT
Int. 13§ pyridin-2-v1 pyridin-3-vi 6-C1 0 4-F-phenvi
Int. 14 | thiazol-2-yl pyridin-3-vi 6-Cl 0 4-P-phenyt

] pyridin-2-yl phenyl 4-CF; 0 4-F-phenyl -+ Rl

1A EH"’E"_‘;&ZOI' 1-Me phenyl 4-CF, 0 | 4-F-phenyi S A

323 pyridin-3-yl pheayl 4~ 0 4-F-pheoyi ++ +
1C thiazoi-2-yl phenyi 4-CF; 0 4-F-phenvi +++ -+

1,3,4-
1D oxadiazol-2-§ 5-Me pheny 4-CF; 0 4-F-phenvi + +
i

IE oxazol-4-yi pheny 4-CF; 0 4-F-phenvi +++ ++

iF oxazol-2-yi pheny 4-CF; 0 4-F-phenyt +++ ++

1G foran-2-yt phenyl 4-CF; 0 4-F-phenyl ot ++

1H thiophen-2-vl phenyi 4-CF,4 0 4-F-phenyi 4+ ++

11 oxazol-2-yi phenyvi 3-Me 0 4-F-phenyl b A4

vritmdin-2-

u Py rlr.]y?} . pheny 3-Me 0 4-F-phenvi +++ ++

1K pyridin-2-yl | 4-OMe phenyl 3.5-difluoro | O 4-F-phenyl +++ -+
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Example R R* Ring J R’ 8 R SR Aear
binding
iL pyridin-2-yl { 4-Ht phenyi 3,4, 5-triflaoro] O 4-F-phenyl +++ 4+
IM pyridin-2-yl § 4-OMe phenyl 3,4, 5-tfluore{ O 4-F-phenyl -+ ot
2 pyridin-2-yl phenyl 4-F 0 4-F-phenyl S ol B e e
2A thiazol-2-y1 phenyl 3-F i 4-Fophenyl e +
2B | thiazol-2-yi tewrahydrofuran- | 4Fophenyl | ++ | o+
) 2~y1 2
2C pyridin-2-yl phenyl 2-Me 0 | 4-F-phenyi 4+ ]
D pyridin-2-v phenyl 4-Et 0 4-F-phenyl -+ ot
28 pyridin-2-yl phenyl 3-Me 0 4-F-phenyl S ol B e e
iF pyndia-2-yl phenyl 31 0 4-F-phenyl At et
2G pyridin-2-yl phenyl 3-0OMe 0 4-F-phenyl +++ +++
2H pyridin-2-yl phenyl 3-F, 4-C1 ¢ 4-F-phenyvl A
2% pyridin-2-v} phenyl 4-OMe 0 4-F-phenvi bt et
21 pyridin-2-yl phenyl 3-F, 4-Me 0 4-F-phenyl +++ -
2K pyadia-2-yl phenyl 0 4-F-phenyl N oot
2L pyridin-2-yl phenyl 2-F 0 | 4-F-phenyi S I B
2M pyridin-2-yl 1H-pyrazol-4-yi I-Me ¢ 4-F-phenyl A4 ++
N pyridin-2-y] pyridin-3-vi 8- 0 4-F-phenvi -+ b
20 pyridin-2-yl phenyl 4-Me 0 4-F-phenyl +++ At
28 pyndia-2-yl phenyl 3-CF;, 4-F 0 4-F-phenyl At et
2Q pyridin-2-yl phenyl 4-CN 0 4-F-phenyl R ++
2R pyridin-2-yl pyridin-3-y] 6-OMe 0 4-F-pheayvl A+ bt
29 syridin-2-v] tetrahydro-2H- o 4F-rhenyi N .
o - pyran-4-yl * -
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" ; . GR -
Example R R* Ring J R’ 8 R e LTAT
binding
2T pyridin-2-yl cyciohexyl 0 4-F-phenyl + +
2U pyridin-2-y1 § 4-CF; | [H-pyrazol-5-vi 1-Et 0 4-F-phenvi + -+
2V pyndin-2-yl § 4-CF; | 1H-pyrazol-4-yi { 3,5-dimethyl | 0 4-F-phenyt + ++
Y pyondia-2-yl | 4-CFy | EH-itndazol-4-y] 0 4-F-phenyl + 4
3 pyridin-2-yl pyridin-3-yl 6-morpholine § O 4-F-phenyl R ++
_— A o-pyrrohidin- . .
4 thiazol-2-vi pyridin-3-yl p“] o 0 4-F-phenyl - +
~yi
5 thiazol-2-yl pheny 4-F 0 4-F-phenyl bt ++
5A thiazol-2-yl phenyl 3-F 0 4-F-phenyt 4
5B thiazol-2-yl phenyl 4-CN 4-P-phenyl bt +
5C pyridin-2-yl phenyi 3-CF; 0 4-F-phenyl 4+ -+
iH-1,2,4- o . . ,
5D o I-Me phenyl 4-CF; ¢ 4-F-phenyl 4+ +
triazol-5-y1 R ¢
SE pyrazin-2-yi phenyl 4-CFs 0 4-F-phenyl Ab ++
5F pynidin-2-yl pynidin-3-yi SF 0 4-F-phenyl +++ ++
5G pyadia-2-yl phenyl 3-F 0 4-F-phenyl - A
SH pyridin-2-yl §{ 3-OMe phenyi 4-CH; 0 4-F-phenyl ++ -
51 thiazol-5-yi phenyl 4-CF; ¢ 4-F-phenyt A4 +
5] thiazol-2-yi pyridin-3-vi 5-F b 4-F-phenvi
- L N 4-pyrrolidin- - \ ,
o thiazol-2-yl phenyl ml (‘i ¢ 0 4-Fphenyt ++ ++
- IR ; ; 3-pyrrolidin- R ) v
&A thiazol-2-y] phenyl vl 0 4-F-phenyl At +
L e A S-piperidin-i-1 . . )
7 thiazol-2-¥l pyridin-3-yl pp vld U 4-F-phenyl 4+ ++
. N e . S-pyrrobdin- . ; )
TA thiazol-2-yl pyridin-3-yl p}] t.]i ¢ 0 4-F-phenyl SRS 4
~yi
e o &-pyreohidin- :
8 pyridin-2-vl pyridin-3-vi 2 1 iV; ¢ O 4-F-phenyi o +
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Example

Rl

Ring J

R®?

R3

GR
binging

TAT

G

thiazol-2-¥l

pyridin-3-yl

6-{({R)-3-
fluoropyrrolid
in-1-y1}

4-F-phenyi

o+

pyridin-2-yl

phenyl

4-pyrrolidin-
I-yi

4-F-phenyl

10A

pyridin-2-yl

pyridin-3-yl

S-piperidin-~1-
vl

P

4-F-phenyt

dr

0B

pyridin-2-y]

pyridin-3-vi

S-pyreohidin-
1-vi

4-F-phenvi

11

thiazol-4-yl

phenyl

4-CF;

4-F-phenyt

o

++

IIA

pyrdia-2-yl

phenyl

41

4-F-phenyl

pyridin-2-yl

phenyl

3-Me, 4-OMe

4-F-phenyl

At

pyridin-2-yi

phenyi

3-Cl, 4-OMe

4-F-phenyl

++

pyridin-2-v}

pheny!

3-F, 4-OMe

4-F-pheayl

11E

pyridin-2-vl

phenyl

2-F, 4-Me

4-F-phenyl

o

++

thiazol-4-y1

phenyl

3-Me

4-F-phenyl

pyridin-2-yl

phenyt

3-CN

4-F-phenyvi

o+

o

pyridin-2-yl

phenyvi

4-OCHFE,

4-F-phenyt

dr

pyridin-2-y]

3-0OCF;

4-F-phenvi

113

pyridin-2-vl

3,5-difluoro

4-F-phenyt

o

o+

HEK

thiazol-4-yl

4-Me

4-F-phenyl

11L

pyridin-2-y1

3-0OCHE,

4-F-phenyi

o+

o

11M

pyridin-2-yi

phenyi

3,4-dimethyl

4-F-phenyl

et

pyridin-2-v

pheny!

3,5-drmethyl

4-F-phenyi

110

pyridin-2-vl

pyridin-2-vi

6-Me

4-F-phenyl

x P

o

o+

pyrdia-2-yl

phenyl

3,4-diftuoro

4-F-phenyl

pyridin-2-yl

phenyi

3,4, 5-triftuoro

4-F-phenyl

o+

o
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GR

Example Ring J 8 binding TAT
1iR pyridin-2-yl pheuyl 3-CL 4-F 0 4-F-phenyl A
His pyridin-2-yl § 4-Me phenyl 3-CN 0 4-F-pheayl -+ ot
nr pyndin-2-yl § 4-Me | 1H-pyrazol-4-yl -Me 0 4-F-phenyl Ranas i B e s
iU pyudin-2-yl § 4-Me phienyl 3,4-difluore | O 4-F-phenyl et Aot
VY pyridin-2-yl | 4-Me | IH-imidazol-4-vl iI-Me 0 4-F-phenyl +++ ++
ITW | pyridin-2-y] | 4-Me phenyt 3,5-dithioro | O 4-F-phenyl +++ +++
HX pyridin-2-y1 { 4-Me phenyl 3.4,5-tfluore] O 4-F-phenyl e
1y pyridin-2-yl phenyl 3-S0O;Me 0 4-P-phenyt +++ ++
11z pyadia-2-yl phenyl 3-002H 0 4-F-phenyl
11AA | pyridin-2-yl phenyi 3-CH,OMe | O 4-F-phenyi A+ ++
4-methyl-3,4-dihydre-2H-
11AB | pyridin-2-yi pyrido{3,2-b]i1,4]oxazin-7-yl 0 4-F-phenyt +++ ++
1TAC | pyndin-2-yl phenyt 2,3 4-trifluoro{ O 4-F-phenyl A+ -+
1TAD § pyridin-2-y] pyridin-2-y} 6~ 0 4-F-pheoyi bt b
HIAE  § pyridin-2-y1 § 4-Me pyridin-2-vl 6-CF; 0 4-F-phenvi SRS -
HAEF | pyndin-Z-yl phenyl 3,4-dichioro | O 4-F-phenyt +++ -
HAG | pyadin-2-yl { 4-Me phenyl 3-CF, 0 4-F-phenyl At At
11AH | pyndin-2-yl { 4-Me | iH-pyrazol-4-yi 1-Bt Y 4-F-phenyi Ranae i B e
AL | pyridin-2-y1 { 4-Me | 1H-pyrazol-4-yi | 1,5-dimethyl | O 4-F-phenyl b4 e
11AY  § pynidin-2-v] ¢ 4-Me | 1H-pyrazol-5-yi I-Me 0 4-F-phenyl SRS (R
HAK | pyndin-2-yl § 4-Me | 1H-pyrazol-3-yl 1-Me 0 4-Fphenyt 4+ -
1AL pyndin-2-yl § 4-Me phenyl 3-Me, 4-F 0 4-F-phenyl At A
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11AM

pyridin-2-vl

4-Me

4-methyl-3,4-dihydre-2H-
pyridol3,2-b][1,4Joxazin-7-vl

4-F-phenyt

S

TIAN

pyadia-2-yl

4-Me

2,3-dihydrobenzofuran-5-yl

4-F-phenyl

A

HAO

pyadia-2-yl

4-Me

L-roethybuadolin-2-one-5-y1

4-F-phenyl

et

11AP

pyridin-2-yl

4-Me

phenyi

3-50,Me

4-F-phenyi

e

11AQ

pyridin-2-yl

4-Me

1H-pyrazol-4-yi

1,3-dimethyl

4-F-phenyl

THAR

pyridin-2-yl

4-Me

2,3-dibydrobernzo{bli | 4dioxin-
6yl

4-F-phenyl

s

-

11A8

pyridin-2-yl

4-Me

phenyl

3-F, 4-CF,

4-P-phenyt

1HAT

pyridin-2-yl

phenyl

3.F, 4-CF,

4-F-phenyl

-

11AU

pyridin-2-yl

4-Hi

phenyi

3-CN

4-F-phenyvi

11AV

pyridin-2-yl

4-Et

pyridin-2-y}

6-CH;

0

4-F-phenvi

1TAW

pyridin-2-vl

4-Me

phenyl

3-COH

4-F-phenyt

11AX

pyridin-2-yl

4-Me

isoxazel-4-vi

3.5-dimethyl

4-F-phenyt

HIAY

pyndin-2-yl

1H-pyrazol-4-vl

1-Et

4-F-phenyl

++

1IAZ

pyridin-2-yl

phenyvi

3-CF,

phenyt

11BA

pyridin-2-yl

4-Me

1H-pyrazol-5-yi

1,3-dimethyl

0

4-F-phenyl

pyridin-2-vl

4-Me

pyridin-4-yi

2-CFs

4-F-phenyt

S

1iBC

pyridin-2-yl

4-Me

pyvridin-2-vi

4-CF;

4-F-phenyl

Hep

pyridin-2-yl

4-Me

1H-pyrazol-4-vi

5-Me

4-F-phenyl

++

11BE

pyridin-2-yl

pyridin-4-yl

2-CH,

4-F-phenyt

b

~
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11BF  § pyridin-2-yi phenyt 3-CF;,4-C1 | O 4-F-phenyl +++ ++
HBG 1§ pyridin-2-vl phenyl 3-CLé4-Me | 0O 4-F-phenyi -+ b
2.
UBH | pyridin-4-y] {pyrrolidi pheny 34-ditluore § O 4-F-phenvi + +
n-1-vi

UBL { pyridin-2-y1 { 4-CF; | [H-pyrazol-3-yi i-Me 0 4-F-phenyi - b
HBI | pyndin-2-yl 1H-pyrazol-3-yi i-Me 0 4-F-phenyl 4+ ++
HBK | pyadie-2-yt ] 4-CF; | 1H-pyrazol-4-vi 5-Me 0 4-F-phenyl At e
UBL { pyndin-2-yl § 4-CF; phenyl 3-CN 0 4-F-phenyl A SRy
11BM § pyridin-2-y1 § 4-CF; | 1H-pyrazol-5-yi iI-Me ¢ 4-F-phenyl +++ et
UBN { pyridin-2-y1 { 4-CF; | [H-pyrazol-4-yi § 1,5-dimethyl { O 4-F-phenvi - b
11BO | pyridin-2-yl | 4-CF; | 1H-pyrazol-4-yi 0 4-F-phenyl +++ +++
HUBE | pyadin-2-yt 1H-pyrazol-4-vl § 1-Me, 3-CF; | © 4-F-phenyl - +

11BQ | pyridin-2-yl § 4-CF; phenyi 3,4, 5-trifluoro | O 4-F-phenyl + A+
IIBR | pyridin-2-yl | 4-CF; | 1H-pyrazol-3-yi i-Me ¢ | 4-Ci-phenyi ++ 4+
1BS | pyridin-2-y] {H-pyrazol-4-yi 0 4-F-phenvi -+ 4
BT § pyridin-2-yl 1H-pyrazol-3-y1 i-Me U | 4-CFy-phenyt + +

11BU | thiazoi-4-vi phenyi 34-difluoro | O 4-F-phenyl + ++
BV { pyridin-2-yl { 4-CF3 | 1H-imidazol-4-yl{ 1,2-dimethyl { 0 4-F-phenyl b+ b4
HBW § pyridin-2-vl § 4-CF3 | 1H-imidazol-3-yl{ 1,2-dimethyl § O 4-F-phenyi + 4
1BX | pyndin-2-yl § 4-CF3 | 1H-imudazol-2-yl{  I-methyl 0 4-F-phenyt ++ +++
HBY | pymadin-2-y1 | 4-CF3 | [H-irmdazol-4-y] 1-ethyl 0 4-F-phenyl At e
H1BZ § thiazol-4-vl 1H-pyrazol-4-yi I-ethyl Y 4-F-phenyi 4+ ++
BCA  { pyridin-2-v 1H-pyrazol-4-yl 1-propyi O 4-F-phenyl - o
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binding
4 o I-(2- . . ;
1iC ny 1-2-y -pyrazol-4-vi N . 4-F-phenyl -+ R
CB | pyrdin-2-yl 1H-pyrazol-4-y methoxyethyl) 0 4-F-pheny
HEC | pyrazol-4-vi 1 [-Me phenyl 3 4-dichloro | O 4-F-phenyl + ++
11D | pyridin-2-yi 1H-pyrazol-4-yi | Il-isopropyl | O 4-Fophenyt Sina s B e o o
- oo
FICE,
11CF, § pyridin-2-yl § 4-CF3 1,2,3-triazolvi methyi 0 4-F-phenyl + ++
HCG
bt et
bt At
11CH,
11CL | pyridin-2-y1 1.2,3-triazolyl ethyl U 4-F-phenyl + ++
11
- ++
A+
1CK,
LICL, | pyadin-2-yl { 4-CF3 1,2,3triazalyi ethyl 0 4-F-phenyl + b4
H1CM
i B
I B
TICN,
HCO, | pyridin-2-yl 1,2,3-triazolyl propyl b 4-F-phenyl + A+
11CP
A+
ek et
11CQ,
11CR, | thiazol-4-vl 1.2,3-triazolvl propyl U 4-F-phenyl ++ ++
11CS
I B
- oo
FICT,
HCU, | pyridin-2-yi 1,2,3-triazobvi isopropyl 0 4-F-phenyl ++ ++
HCY
ek b4
11ICW | thiazol-4-vl 1H-pyrazol-5-yi 1-cthyl 0 4-F-phenyi +++ ++
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11CX § pyridin-2-yl | 4-CF3 | iH-pyrazol-4-yi 1-propyl 0 4-Fophenyt Sina s B e o o
HCY ¢} thiazol-d-yl {H-pyrazol-4-vi P-methyl 0 4-F-phenvi A+
11CZ § thiazol-4-yl 1H-pyrazol-4-yi 1-propyl 0 4-Fphenyt 4+ -
HIDA | thiazol-4-yl 1,2,3-triazalyl raethyl 0 4-F-phenyl i+ At
11DB | pyridin-2-yl 1,2,3-triazolyl methyl 0 4-F-phenyi A+ A
1IBC | pyridin-2-yi § 4-CF3 1.2,3-triazolyl propyt 0 4-Fophenyt ++ +++

12 thiazol-2-yl phenyi 3-CF; 0 4-F-phenyi -+ b
IZA thiazol-2-yl phenyl 3-Me 0 4-F-phenyt 4
128 thiazol-2-y1 phenyl 3-OMe 0 4-F-phenyl et bt
12¢C thiazol-Z-vl shenyl 4-Me, 3-F 0 4-F-phenyi A+ ++
120 thiazol-2-yl phenyvi 0 4-F-phenyt +++ A
12E thiazol-2-yl pheny 3-Ch 0 4-F-phenvi SRS A+
12K pynidin-2-yl | 5-Me phenyl 3-Me 0 | 4-P-phenyi Ranaul B s
12G | pyndin-2-yl | 4-Me phenyl 3-Me 0 | 4-P-phenyl S IR
12H pyridin-2-yl | 6-Me phenyl 3-Me Y 4-F-phenyi Sl 4+
121 thiazol-2-yi phenyl 3-CF,, 4-F U 4-F-phenyt +++ ++
12} thiazol-2-yl pheny 3,4, 5-tnfluore{ O 4-F-phenyi SRS A+
12K thiazol-2-yl phenyl 3-F, 4-CP, 0 4-P-phenyt 4+ ++
12L thiazol-2-y1 § 5-Me phenyl 3-CF; 0 4-F-phenyl At At
12M thiazol-Z-vl { 4-Me phenyi 3-CF, 0 4-F-phenyi ++ ++
12N thrazol-2-yl pheayl 3 4-dickiore | O 4-F-phenyi ++ b
120 thiazol-2-yl | 5-Me phenyi 3,4-dichlore | O 4-F-phenvi -+ b
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1zp thiazol-2-yl phenyvi 34-ditluoro | O 4-F-phenyt +++ ++
120 thiazol-2-yl | 5-Me phenyl 34-difluore | O 4-F-phenvi + b
2R thiazol-2-y1 { 5-Me phenyl 3-F, 4-(1 0 4-F-phenyl ++ 4+
128 thiazol-2-y1 | 5-Me | 1H-pyrazol-3-yl 1-Me 0 4-F-phenyl At At
127 thiazol-2-yl { 5-Me | 1H-pyrazol-4-vl I-Me 0 4-F-phenyi A+ A
12y thiazol-2-yl { 5-Me | 1H-pyrazol-5-yi { 1,3-dimethyl | © 4-F-phenyl + ++
12V thiazol-2-yt { 5-Me | [H-pyrazol-5-yi i-Me 0 4-F-phenyl A+ A+
12W thiazol-2-yl 1H-pyrazol-5-yi 1-ethyi 0 4-P-phenyt + +
12X thiazol-2-y1 1H-pyrazol-4-vl {-ethyl 0 4-F-phenyl At bt
12Y thiazol-2-vl 1H-pyrazol-4-yi 1-propyl 0 4-F-phenyi A+ A
122 thiazol-2-yl 2, 3-triazolyl methyl U 4-F-phenyl A+ +

12A4  § thiazol-2-yl 1,2,3-triazolyl propyl 0 4-F-phenvi SRS A+
13 ml;‘:‘ml 1-Me phenyt 4-Me 0 | a-Fphenyt | ++ | 4+
i | Hlff"’“ ToMe pheny} Me 0 4-Fophenyl | b+ | 4+
14 pyridin-2-yl phenyt 3-CONMe2 § O 4-F-phenyl A+ ++
15 pyridin-2-yl { 4-CF; | 1H-pyrazol-4-yi 1-Et 0 4-F-phenyl +++ +++
15A pyridin-2-y] pheny 3-CFs 0§ pyridin-3-vi SRS A+
158 pyridin-2-yi phenyl 3,4-dichlore | O phenyl +++ -+

3.4~

15¢ pyridin-2-yl phenyl 3,4-dichlore | O di ﬂui}?@i}h@ﬁyi 4+ ++
15D pyridin-2-vl pheny Sfjé?lz;; 0 4-F-phenyl ++ ot
{6 pyadia-2-yl pyridin-3-yt H-NMe, 0 4-F-phenyl - b4
17 | pyridin-2-v1 pyridin-2(1H)- -Me | 0| 4F-phenyt +

one-S-yi

241
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binding

18 pyridin-2-yl { 4-CF; | 1H-pyrazol-4-yi iI-Me 0 4-F-phenyl A+ bt

19 thiazol-4-yl phenyl 3,4~-dichlore { O 4-F-phenvi +++ -+

In Table 1, GR Binding compounds with a K value of less than 0.5 nM are designated with +++4;
compounds with a K value from 0.5 nM to less than 1.0 nM are designated with ++; and
compounds with a Kj value of at least 1.0 nM are designated with +. TAT activity with a K
value of less than 20 nM are designated with +++, compounds with a K value from 20 nM to
less than 100 oM are designated with ++; and compounds with a K, value of at least 100 nM arc
designated with +.

Example 22, Cell Transrepression Assavs

{#519] The following protocol describes assays for measuring the effect of cither GR agonists

or antagonists on IL-1  stimulated IL-6 production by A349 cells.

[0520] In the GR antagonist mode of the assay compounds are tested for their ability to reverse
the suppression of 1L-18 stimulated [L-6 production by dexamethasone. Conversely, in the GR
agonist mode of the assay compounds are tested for their ability to directly inhibit -1
stimulated 1L-6 production. These assays were adapted from a protocol outlined by Ali e o/, 1.

Med. Chem. (2004), 47, 2441-2452.

[0521]  AS49 cells were routinely cultured in DMEM media supplemented with 10 % {(v/v}
foetal bovine serum and 2 mM L-glutamine at 37°C, 5 %/95% (v/v) COy/air {Standard
Incubation Conditions}. For assay use, cells were counted and the suspension diluted in DMEM
supplemented with 2 mM L-glutamine (Assay Media) to 0.66 x 10° cells/ml. This cell
preparation was then used to sced sterile, tissuc culture treated, 384 well plates (20,000

celis/well), which were subsequently kept under Standard Incubation Conditions for { hour,

105221 Compounds were solubilised in DMSO to gencerate a 10 mM stock solution. A range of
& test concentrations were generated by diluting the stock solution in DMSO to 240 M,

tollowed by 7 serial half log dilutions in DMSO. These test compound solutions were diluted 40~
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fold into Assay Media prior to addition to the cells to give a range of final assay compound

concentrations of 10 to 8.003 uM in 0.25% (v/v) DMSQ.

{85823} Note that the standard GR agonist dexamethasone was tosted at concentrations ranging
from 100 to €.03 nM. Compounds were screened for GR antagonism of an ECg (10 nM}
dexamcthasone stimulation,

{#524] Compounds were pre-incubated with cells for 1 hour using Standard Conditions as
previously described, prior to the addition of 10 nM dexamethasonce {antagonist mode) or Assay
Media {(agonist mode) and then incubated for a further hour,

{0525] Cells were then stimulated with -1 (final assay concentration 3 ng/ pul} and

incubated for 18 hours to allow sufficient IL-6 to be produced.

{85261 IL-6 in the cell media was measured using an AlphalLISA detection assay (Perkin
Elmer). Raw data were converted to IL-6 concentrations by interpolation of test data against an

1L.-6 standard curve using GraphPad Prism software.

{8827} For the agonist mode assay, 1L-6 values were normalised to the maximal effect of the
full agonist dexamethasone and compound concentration cffect curves were fitted to a 4

parameter logistic equation to determine ECsy and maximal effect values.

{#528] For the antagonist modc assay, 1L-6 values were normalised to the effect of 10 nM
dexamethasone inhibition of {L-6 production, such that 10{% inhibition represented complete
reversal of the dexamethasone suppression of 1L-6. Compound 1Cs, values were determined by
plotting compound concentrations against % inhibition and fitting the data to a 4 paramcter
iogistic equation. Compound Ki (inhibitor dissociation constant} values were estimated by
correcting the ICsq values using the Cheng-Prusoff equation, assuming that all compounds were

competitive GR antagonists with respect to dexamethasone,

{0529] Although the foregoing invention has been described in some detail by way of
ilustration and Example for purposes of clarity of understanding, one of skill in the art will
appreciate that certain changes and modifications may be practiced within the scope of the
appended claims. In addition, cach reference provided herein is incorporated by reference in its

entirety to the same extent as if cach reference was individually incorporated by reference.
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Where a conflict exists between the instant application and a reference provided herein, the

instant application shall dominate.
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WHAT IS5 CLAIMED IS:

i. A compound having the formula:

(b

wherein

R' is a heteroaryl ring having from 5 to 6 ring members and from 1 to 4 heteroatoms cach
independently selected from the group consisting of N, G and S, optionally
substituted with 1-4 groups cach independently selected from R™;

cach R™ is independently selected from the group consisting of hydrogen, Crs alkyl,
halogen, C; s haloalioyl, C¢ alkoxy, Ci haloalkoxy, -CN, N-oxide,

Csg cyeloalkyl, and U g heterocyeloalkyl;

ring § is sclected from the group consisting of a cycloalkyl ring, a heterocycloalkyl ring,
an aryl ring and a heteroarvl ring, wherein the heterocyeloaltkyl and heteroaryl
rings have from 3 to 6 ring members and from 1 to 4 heteroatoms cach
independently selected from the group consisting of N, O and §;

cach R? is independently selected from the group consisting of hydrogen, Cis alkyl,
halogen, Cy.6 baloalkyl, Ty alkoxy, Cy¢ haloalkoxy, Cy¢ alkyl-C, 5 alkoxry, ~CN,
-OH, -NR¥R?, -C(OR™, -C(OIOR™, -C{OWNRPR®, -SR™ -S(OR™, -S(O)LR™,
Cas cycloalkyl, and Cs 5 heterocyeloalkyl, wherein the heterocyeloalkyl groups
are optionally substituted with 1-4 R™ groups;

alternatively, two R? groups Hnked to the same carbon are combined to form an oxo
group (=0};

alternatively, two R? groups are combined to form a heterocycloalkyl ring having from 3
to 6 ring members and from 1 to 3 heteroatoms cach independently selected from
the group consisting of N, O and S, wherein the heterocyeloalkyl ring is
optionally substituted with from 1 to 3 R™ groups:

R™ and R™" arc cach independently sclected from the group consisting of hydrogen and

Cr alkyl;
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cach R™ is independently selected from the group consisting of hydrogen, halogen,
hydroxy, Ci¢ alkoxy, C haloalkoxy, -CN, and ~N'R2&‘E{2b;

cach R* is independently sclected from the group consisting of hydrogen and Cos alkyl,
or two R™ groups attached to the same ring atom arc combined to form (=O);

R’ is selected from the group consisting of phenyl and pyridyl, cach optionaily
substituted with 1-4 R™ groups;

cach R™ is independently selected from the group consisting of hydrogen, halogen, and
(1.6 haloalkyl;

subscript n is an integer frorn § o 3;

ar salts and isomers thereof,

2. The compound of claim |, wherein

R' is a heteroaryl ring having from 5 to 6 ring reembers and from | to 4 beteroatoms cach
independently selected from the group consisting of N, O and S, optionally
substituted with 1-4 groups each independently selected from R™;

each R™ is independently selected from the group consisting of hydrogen, Cs alkyl,
halogen, Cig haloalkyl, Cy ¢ alkoxy, Ci ¢ haloalkoxy, -CN, Cs.5 cycloalkyl, and
Cs 5 heterocycloalkyl;

ring § is sclected from the group consisting of a ¢ycloalkyl ring, a heterocycloallyl ring,
an aryl ring and a heteroaryl ring, wherein the heterocyeloalkyt and heteroaryl
rings have from 5 to 6 ring members and from 1 to 3 heteroatoms cach
independently selected from the group consisting of N, O and §;

cach R is independently sclected from the group consisting of hydrogen, Crs alkyl,
halogen, (¢ haloalkyl, Cs alkoxy, Cy haloalkoxy, -CN, NRPAR™
Csx cycloalkyl, and Cys heterocyeloalkyl, wherein the heterocycloalkyl groups
are optionally substituted with 1-4 R™ groups;

R™ and R”" arc cach independently sclected from the group consisting of hydrogen and
Cre alkyl;

cach R* is independently selected from the group consisting of hydrogen, halogen,
hydroxy, Ci6 alkoxy, Cy¢ haloalkoxy, -CN, and -NRzasz;

R’ is selected from the group consisting of phenyl and pyridyl, each optionally

substitated with 1-4 R™ groups:
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5

cach R™ is independently selected from the group consisting of hydrogen, halogen, and
Ci6 haloalkyt; and

subscript n 18 an integer from 0 to 3.

3. The compound of any of claims 1 to 2, wherein

R’ is a heteroaryl ring having from 5 to 6 ring members and from 1 to 3 heteroatoms cach
independently selected from the group consisting of N, O and S, optionally
substituted with 1-4 groups cach independently sciccted from R'™;

cach R' is independently selected from the group consisting of hydrogen, Crg alkyl,
Cy.6 haloalkyl, and Cy ¢ alkoxy;

ring J is selected from the group consisting of tetrahydrofuran, phenyl and pyridyl;

cach R? is independently selected from the group consisting of hydrogen, Cs alkyl,
halogen, Ci.¢ haloalkyl, Cps alkoxy, Cy ¢ haloalkoxy, -CN, -NR“R™,

3.5 eycloalkyl, and Ca.s heterocyeloalkyl;

R*™ and R™ are cach independently selected from the group cousisting of hydrogen and
Ci6 alkyl;

R’ is selected from the group consisting of pheay! and pyridyl;

R is F; and

subscript nis ¢ or 1.

4, The compound of any of claims [ to 3, wherein

R’ is a heteroaryl ring having from 5 to 6 ring members and from 1 to 3 heteroatoms cach
independently selected from the group consisting of N, G and S, optionally
substituted with 1-4 groups cach independently selected from R™;

each R™ is independently selected from the group consisting of hydrogen, Cs alkyl,
i haloalkyl, and €6 alkoxy;

ring J is selected from the group consisting of phenyl and pyridyl;

cach R” is independently selected from the group consisting of hydrogen, halogen,
Ci¢ haloalkyl, -CN and Csg heterocyeloalkyl;

R’ is selected from the group consisting of phenyl and pyridyl; and

R*™is F.
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5. The compound of any of claims 1 to 4, wherein R' is selected from the
group consisting of pyrrole, pyrazole, imidazole, triazole, tetrazole, furan, oxazole, isoxazole,
oxadiazole, thiophene, thiazole, isothiazole, thiadiazole, pyridine, pyrazine, pyrimiding, and

pyridazine.

6. The compound of any of claims 1 to 5, wherein R' is selected from the
group consisting of 2-pyrrole, 3-pvrrole, 3-pyrazole, 4-pyrazole, S-pyrazole, 2-imidazole,
4-imidazole, S-imidazole, 1,2,3~triazol-4-vi, 1,2.3 ~triazol-3-yi, 1,2 4-triazol-3-y1,

1,2 4-triazol-5-yl, 1,2.3 d-tetrazol-1-v1, 1,23 4 tetrazol-5-yi, 2-furan, 3-furan, 2-oxazole,
4-oxazole, S-oxazole, 3-isoxazole, 4-1sooxazole, 5-isooxazole, 1,2,4-oxadiazol-3-yl,

1,2 4-oxadiazol-5-yl, 1,2,5-oxadiarol-3-vl, 1,3 4-0xadiazol-2-v1, 2-thiophene, 3-thiophene,
2-thiazole, 4-thiazole, 5-thiazole, 3-isothiazole, 4-isothiazole, S-isothiazole, 1,2,3-thiadiazol-4-yl,
1,2, 3-thiadiazol-5-y1, 1,2, 4-thiadiazol-3-vl, 1,2 4-thiadiazol-5-y1, 1,2,5-thiadiazol-3-yi,

1,3, 4~thiadiazol-2~-yl, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine, 2-pyrimidine, 4-pyrimidine,

S-pyrimidine, 6-pyrimidine, 3-pyridazane, 4-pyridazine, S-pyridazine, and 6-pyrdazine.
» o 9 o 3 » »

7. The compound of any of claims 1 to 5, wherein R is sclected from the
group consisting of pyrazole, imidazole, triazole, furan, oxazole, oxadiazole, thiophene, thiazole,

pyriding, pyrazine and pyrimidine.

8. The compound of any of claims | to 7, wherein R’ is selected from the
group consisting of 1-pyrazole, 3-pyrazole, 4-pyrazole, S-pyrazole, 2-imidazole, 4-imidazole,
S-imidazole, 1,2, 3-tnazol-4-vi, 1,23, -triazol-5-vi, 1,2, 4~triazol-3-vl, 1,2, 4~triazol-3-vi, 2-furan,
3-furan, 2-oxazole, 4-oxazole, S~oxarole, 1,2,4-oxadiazol-3-vl, 1,2,4-0xadiazol-5-y1,
1,2,5-oxadiazol-3-vl, 1,3,4-oxadiazol-2-vl, 2-thiophene, 3-thiophene, 2-thiazole, 4-thiazole,
3-thiazole, 2-pyridine, 3-pyridine, 4-pyriding, pyrazine, 2-pyrimidine, 4~-pyrimidine,

S-pyrimiding, and 6-pyrimidine.

9. The compound of any of clainws 1, 2 and 5 (o 8, wherein each R™ g
independently selected from the group consisting of bydrogen, Ci ¢ alkyl, Cy ¢ haloalkyl,

(15 alkoxy and Cig heterocycloalkyl.
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iG. The compound of any of claims 1 to 9, wherein cach R™ is independently

selected from the group consisting of hydrogen, methyl, ethyl, trifluoromethyl, and methoxy.

1. The compound of any of claims 1, 2 and 5 to 10, wherein ring J is selected

from the group consisting of heterocycloalkyl, aryl and heteroaryl.

i2. The compound of any of claims 1, 2 and 5 to 11, wherein ring J 15 selected

from the group consisting of aryt and heteroaryl.

i3. The compound of any of claims 1, 2 and 5 to 12, wherein ring J s selected
from the group consisting of phenyl, pvridine, imidazole, pyrazole, trazole, tetrazole,

thiadiazole, isothiazole, isoxazole, cyclohexyl, tetrahydrofuran and tetrahydro-2H-pyran.

id. The compound of any of claims [ to 13, wherein ring Fis phenyl

i5. The compound of any of claims 1 to 13, wherein ring J 15 pyridyl.
. ) - . 3.

i6. The compound of any of claims | and S to 15, wherein cach R 1s

independently selected from the group consisting of hydrogen, Cis altkyl, halogen,
(1.6 haloalkvl, Cig alkoxy, Ci.s haloalkoxy, Cig alkyl-Ci 6 alkoxy, -ON, NRPR, »C(O)(}Rza,
»S(O)ZRZ&, a5 eveloalkyl, or Cag heterocyceloalkyvl, wherein the heterocycloalkyl group has 5-6

ring members and 1 to 2 heteroatoms.

i7. The compound of any of claims | and 5 to 16, wherein cach R {s
independently selected from the group consisting of hydrogen, methvl, ethyvl, propvl, isopropvl

F, Cl, -CFs, CHOMe, OMe, OCHF, -ON, -NMes, -C{OIOH, -C(ONMes, -S(O);Me,

%

pyrrolidine, piperidine or morpholine.
i&. The compound of any of claims 1 to 17, wherein R is 4-F-phenyl.

19, The compound of claim 1, wherein the compound is selected from the
group consisting oft
{R)-{6~{{6~chloropyridin-3-yhsulfonyl)-1-{4-fluorophenvl}-4,42,5,6,7, 8-hexahydro- 1 H-

pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,
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(R)-(6-((6-chioropyridin-3-vijsulfonyl}- 1 -(4-fluorophenyi}-4,4a,5,6,7, 8-hexahydro-1H-
pyvrazolo{3.4-ghisoquinolin-da-yH{thiazol-2-ylimethanone,
(R)-(1-(d-fluorophenyl}-6-((4-(trifluoromethyliphenyhisulfonyh-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-da-vH{pyridin-2-vlimethanone,
(R)-(1-(d-fluorophenyl}-6-((4-(trifluoromethyliphenyhisulfonyh-4,4a,5,6,7 8-hexahydro- 1 H-
pyvrazolof3.4-glisoquinolin-da-vH{ 1 -methyl-1H-imidazol-2-yhmethanone,
{R)-{1~(4~-tluorophenyl)-6-({4-(trifluoromethylphenyiisulfonyly-4,4a,5,6,7 8~-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-3~-vlimethanone,
{R)-{1~(4~-tluorophenyl)-6-({4-(trifluoromethylphenyiisulfonyly-4,4a,5,6,7 8~-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinolin-4a-yli{thiazol-2-yimethanone,
{R)-{1~(4~-tluorophenyl)-6-({4-(trifluoromethylphenyiisulfonyly-4,4a,5,6,7 8~-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-y1}(S-methyl-1,3,4-oxadiazol-2-yimethanone,
{R)-{1-{4-fluorophenyl}-6-({(4-{triffluoromethylphenviisulfonyly-4,48,5,6,7 &-hexahydro- T H-
pyrazolof3,4-glisoquinolin-4a-yi){oxazol-4-ylimethanone,
{R)-{1-{4-fluorophenyl}-6-({(4-{triffluoromethylphenviisulfonyly-4,48,5,6,7 &-hexahydro- T H-
pyrazolof3,4-glisoquinolin-4a-yi}{oxazol-2-ylimethanone,
{R)-{1-{4-fluorophenyl}-6-({(4-{trifluoromethylphenylisulfonyl-4,42,5,6,7 &-hexahydro- T H-
pyrazolo[3,4-glisoquinolin-4a-yi}{furan-2-yimethanone,
{R)-{1-{4-fluorophenyl}-6-({(4-{trifluoromethylphenylisulfonyl-4,42,5,6,7 &-hexahydro- T H-
pyrazolof3,4-glisoquinolin-4a-yli(thiophen-2-ylimethanone,
{R)-(1-{4-fluorophenyl}-6-(m-iolyisulfonyiy-4.4a,5,6,7 8-hexahydro- i H-pyrazolo{3.4-
glisoquinolin-4a-yi}{oxazol-2-ylimethanone,
{R)-(1-{4-fluorophenyl}-6-(m-iolyisulfonyiy-4.4a,5,6,7 8-hexahydro- i H-pyrazolo{3.4-
glisoquinolin-4a-yi}{pyrimidin-2-ylimethanone,
{R)-(6-((3,5-diftuorophenyhsulfonyh-1-{4-fluorophenyli-4,4a,5,6,7 8-hexahydro- F H-
pvrazolo[3,4-ghisoquinolin-da-yHi{4-methoxypyridin-2~-ylmethanone,
{(R)-{d-cthylpyridin-2-y D 1 -{(4-fluorophenyi}-6-((3,4,5-trifluorophenylisulfonyl}-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo[3,4~-ghisoquinolin-da-yhimethanone,
(R)-(1-{4-fluorophenyl)-6-((3 4, 3-trifluorophenysulfonyl)-4,4a,5,6,7 8-hexahydro- 1 H-

pvrazolo{3.4-ghsoquinolin-da-yH{4-methoxypyridin-2-ylimethanone,

]
(]
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(R)-(1-(4-fluoropheny}-6-({4-fluorophenylisulfonyiy-4,4a,5.6,7 8-hexahydro- 1 H-pyrazolo| 3,4~
glisoguinolin-da-yi} pyridin-2-ylymethanone,
(R)-(6-((3-flucrobenzylisulfonyl}-1 -(4-fluorophenyli-4,4a,5,6.7, 8-hexahydro-1 H-pyrazolo{3.4-
glisoguinolin-da-yH{thiazol-2-yimethanone,
{{4aR})-1-(4-thaorophenyh-6-({{{R/S)-tetrahydrofuran-2-yDmethylsulfonyi}-4,45,5.6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{thiazol-2-yhimethanone,
(R)-{1-{4~-tfluorophenyl)-6-{o-tolvisulfonyl}-4,4a,5,6,7,8-hexahydro- | H-pyrazolo[3,4-
ghisoguinohn-4a~-vH{pyridin-2-yhimethanone,
{R)-{6-({4-cthylphenylisulfonyl}-1-{4-fluorophenyl)-4,4a,5,6,7 &-hexahydro-1 H-pyrazolo{ 3,4~
ghisoguinohn-4a~-vH{pyridin-2-yhimethanone,
(R)-{1-(4~-tfluorophenyl)-o-(m-tolylsulfonyly-4,4a,5,6,7,8-hexahydro~-1H-pyrazolo3,4-~
glisoquinohin-4a~-vi}{pyridin-2-yhmethanone,
{R)-{6~{(3-chiorophenyl}sulfonyl}- i -(4-fluorophenyl}-4,42a,5,6,7,8-hexahvdro-1 H-pyrazolo[ 3,4~
glisoquinohin-4a~-vi}{pyridin-2-yhmethanone,
{R)-(1-{4-fluorophenvl}-6-{(3-methoxyphenyisulfonyiy-4,42,5,6,7 8-hexahydro-1H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,
{R)-{6-{{4-chioro-3-fhluorophenyl}sulfonyi)-1 -{(4-fluorophenyl)-4,4a,5,6,7, 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,
{R)-{1-{4-fluorophenyl}-6-((4-methoxyphenylisulfonyiy-4.42,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,
{R)-(6-({3-fluoro-4-methylphenylisulfonyhi-1-(d-fluorophenyi}-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-da-yh{pyridin-2-ylmethanone,
(R)-{1-{4-fluorophenyl}-6-(phenylsulfonyi)-4.4a,5,6,7 8-hexahydro-1H-pyrazolof 3,4~
glisoquinolin-4a-yi}pyridin-2-vhmethanone,
{R)-(1-{4-fluorophenyl}-6-((2-fluorophenyisulfonyl)-4,4a,5,6,7,8-hexahvdro-1 H-pyrazolof 3,4~
ghsoquinolin-da-y ¥ pyridin-2-vljroethanone,
(R)-(1-{4-fluoropheny)-6-((1 -methyl- I H-pyrazol-4-yisulfonyi}-4,42,5,6,7 8-hexahydro-1H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,
(R)-(1-{4-fluoropheny)-6-((6-(trifluororncthyDpyridin-3~-ylsulfonyl}-4,4a,5,6,7,8-hexahvdro-

FH-pyrazolo|3,4-glisoquinolin-da-yl ¥pyridin-2-vi}methanone,

]
|3}
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(Ry-(1-(4-fluorophenyi}-6-tosyi-4,4a,5,6,7 8-hexahydro-1 H-pyrazolof 3,4-g lisoquinolin-4a-
vi{pyridin-2-ylymethanone,
(R)-(6-({(4-fluoro-3-(trifluoromethyDphenylisulfonyl)- 1 -(4-fluorophenyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,
(R)-4-((1-(4-fluorophenyli-da-picolinoyl-4a,5,7 &-tetrahydro- 1 H-pyrazolo[3,4-glisoquinolin-
6{4Hy-vhisulfonylibenzonitrile,
(R)-{1-{4~-tfluorophenyl}-6-({(6-methoxypyridin-3-yhsulfony!)-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,
{R)-{1~(4~-tfluorophenvl)-6-({tetrahydro-2H-pyran-4-vhsulfonyl}-4,4a,5,6,7,8-hexahydro~ 1 H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,
{(R)-{6~-(cyclohexyisulfonyl}-1-{4-Buorophenyl}-4,4a,5,6,7 8-hesahydro- T H-pyrazolo[3 4-
glisoquinohin-4a~-vi}{pyridin-2-yhmethanone,
{R)-{6~{¢ I -ethyl-1 H-pyrazol-3-ylsutfonyi}-1-{4-flnorophenyl)-4,4a,5,6,7 &-hexahydro- 1 H-
pyrazolo3,4-glisoquinohin-4da-vii(4-(trifluoromethylipyridin-2-yhmethanone,
{R)-(6-({3,5-dimethyl-1 H-pyrazol-4-yiisultfonyl}-1-{4-fluorophenyl -4,43,5,6,7 &-hexahydro- T H-
pyrazolo3,4-glisoquinohin-4da-vii(4-(trifluoromethylipyridin-2-yhmethanone,
{R)-{6-{{ 1 H-imidazol-4-y}sulfonyl}-1-(4-fluorophenyl}-4,4a,5,6,7, 8- hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yH{4-(trifluoromethyljpyridin-2-yhmethanone,
{R)-{1-{4-fluorophenyl}-6-((6-morpholinopyridin-3-ylisulfonyl-4,42,5,6,7 &-hexahydro- T H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,
{R)-(1-{4-fluorophenyl}-6-({6-(pyrrolidin-1-vhpyridin-3-yljsulfonyi}-4,4a,5,6,7 8-hexahydro-
FH-pyrazolo[3,4-glisoquinolin-da-yl){thiazol-2-ylymethanone,
{R)-{1-{4-fluorophenyl}-6-({(4-fluorophenylsulfonyi)-4,4a,5,6,7,8-hexahydro-1 H-pyrazolof 3,4~
glisoquinolin-4a-yi}(thiazol-2-vhmethanone,
{R)-(1-{4-fluorophenyl}-6-((3-fluorophenyisulfonyl)-4,4a,5,6,7,8-hexahvdro-1H-pyrazolof 3,4~
ghsoguinolin-da-yH{thiazol-2-vlmethanone,
{(R)-4-{{(1-{4-Tuorophenyl}-da-(thiazole-2-carbonyl}-4a,5,7 8~tetrahydro~- 1 H-pyrazolo[3,4-
ghsoquinolin-6{(4H)-vlsulfonylmethylibenzounitrile,
(R)-(1-{4d-fluoropheny)-6-((3-{trifluorornethyljphenyvhisulfonylt)-4,4a,5,6,7,8-hexahydro~- 1 H-

pyrazolol3,4-glisoquinolin-da-vi{pyridin-2-ylymethanone,

b
e
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(R)-(1-(4-fluoropheny}-6-((4-(trifluoromethylphenyhsulfonyi)-4,4a,5,6,7 8-hexahydro-1 H-
pvrazolo{3.4-glisoquinolin-da-yiH{ I-methyi-1H-1,2 4d-triazol-5-vHmcthanone,
(R)-(1-(d-fluorophenyl}-6-((4-(trifluoromethyliphenyhisulfonyh-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-4a-vh{pyrazin-2-yimethanone,
(R)-(1-(d-fluorophenyl)-6-((5-fluoropyridin-3-ylisulfonyl}-4.4a,5,6,7, 8-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-da-vH{pyridin-2-vlimethanone,
{R)-{1-(4~-tluorophenyl}-6-((3-fluorophenylisulfonyi}-4.44,5,6,7, 8-hexahydro- | H-pyrazolo]3 4~
ghisoguinohn-4a~-vH{pyridin-2-yhimethanone,
{R)-{1~(4~-tluorophenyl)-6-({4-(trifluoromethylphenyiisulfonyly-4,4a,5,6,7 8~-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinolin-4a-yH{S-methoxypyridin-2-yDmethanoue,
{R)-{1~(4~-tluorophenyl)-6-({4-(trifluoromethylphenyiisulfonyly-4,4a,5,6,7 8~-hexahydro- 1 H-
pyrazolo3,4-glisoquinolin-da-yli(thiazol-5-yhmethanone,
{R)-{1-{4-fluorophenyl}-6-({5-fluoropyridin-3-yhsuifonyi)-4,4a,5,6,7,8-hexahydro~ 1 H-
pyrazolo[3,4-glisoquinolin-da-yli(thiazol-2-yhmethanone,
{R)-{1-{4-fluorophenvl}-6-({4-{pyrrolidin-I~-vhphenvijsulfonyly-4,48,5,6,7 &-hexahydro-TH-
pyrazolo[3,4-glisoquinolin-da-yli(thiazol-2-yhmethanone,
{R)-{1-{4-fluorophenyl}-6-((3-{pyrrolidin-1-vl)phenvljsulfonyl}-4 42,5,6,7 &-hexahydro- T H-
pyrazolof3,4-glisoquinolin-4a-yli(thiazol-2Z-vl)methanone,
{R)-{1-{4-fluorophenyl}-6-((5-(piperidin- 1 -yhpyridin-3-vhsuifonyi}-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4a-yli(thiazol-2Z-vl)methanone,
{R)-(1-{4-fluorophenyl}-6-((5-(pyrrolidin-1-vhpyridin-3-yljsulfonyi}-4,4a,5,6,7 8-hexahydro-
FH-pyrazolo[3,4-glisoquinolin-da-yl){thiazol-2-ylymethanone,
{(R)-{1-{4-fluorophenyl}-6-((6-(pyrrolidin-1-yhpyridin-3-ylisulfonyl}-4,4a,5,6.7,8-hexahydro-
FH-pyrazolo[3 4-glisoquinolin-da-y{pyridin-2-yljmethanone,
{{R)-1-{4-fluorophenyl}-6-({6-((R)-3-fluoropyrrolidin- 1 -yhpyridin-3-yhsulfonyl)-4,4a,5,6,7.8-
hexahydro-~-1H-pyrazolo[3,4-ghisoquinolin-da-yl ¥ thiazol-2-ylymethanone,
(R)-(1-{4-fluoropheny)-6-({(4-(pyrrohidin-I-yphenvlisulfonyl)-4,4a,5,6,7,8-hexahydro~-  H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,
{(R)-(1-{4d-fluoropheny})-6-((S-(piperidin- I -yDpyvridin-3-yhsolfonyh-4,43,5,6,7, 8-hexahydro- 1 H-

pyrazolol3,4-glisoquinolin-da-vi{pyridin-2-ylymethanone,

]
|
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(Ry-(1-(4-fluoropheny }-6-((5-(pyrrolidin- I -yhpyridin-3-yhsulfonyl}-4,4a,5,6,7,8-hexahydro-
I H-pyrazolo[3,4-glisoquinolin-da-yl ¥pyridin-2-vi}methanone,

(R)-(1-(d-fluorophenyl}-6-((4-(trifluoromethyliphenyhisulfonyh-4,4a,5,6,7 8-hexahydro- 1 H-
pyvrazolof3.4-¢glisoquinolin-da-vh{thiazol-4-ylimethanone,

(R)-(6-({4-chlorophenylisulfonyl}- i -(4-fluorophenyl)-4,4a,5,6,7.8-hexahydro- 1 H-pyrazolo[3.4-
glisoguinolin-da-yH{pyridin-2-ylimethanone,

(R)-{1~{4~-tfluorophenyl}-o-({4-methoxy-3~-methyiphenylsuifonyly-4,4a,5,6,7, 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

{R)-{6~{({ 3-chloro-4-methoxyphenvisulfonyl)-1-(4-fluorophenyi)}-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

{R)-{6~-(({ 3-tlaoro~-4-methoxyphenylsutfonyl)-1-{4-fluorophenyl -4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,

{R)-{6~{( 2-Tluoro~-4-methyiphenvisulfonvi)- T -(4-fluorophenyi}-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,

{R)-{1-{4-fluorophenvl}-6-(m-tolyisulfonvly-4,4a,5,6,7, 8-hexahydro-1H-pyrazolo{ 3,4~
glisoquinohin-4a-vij(thiazol-4-yhmethanone,

{R)-3-{{1-(4-fluorophenyl}-da-picolinoyl-4a,5,7 8-tetrahydro- 1 H-pyrazolo[3 4-glisoguinolin-
6{4H)-vhsulfonyhbenzonitrile,

{R)-{6-{{4-(difluoromethoxy)phenylsulfonyl}--(4-fluorophenyl}-4 4a,5,6,7 8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,

{R)-(1-{4-fluorophenyl}-6-((3-(trifluoromethoxyiphenvhsulfonvi)-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-da-yh{pyridin-2-ylmethanone,

{R)-(6-((3,5-diftuorophenyhsulfonyh-1-{4-fluorophenyli-4,4a,5,6,7 8-hexahydro- F H-
pyrazolo[3,4-glisoquinolin-da-yh{pyridin-2-ylmethanone,

{R)-(1-{4-fluorophenyl}-6-tosyl-4,4a,5,6,7,8-hexahydro- | H-pyrazolof 3,4-glisoquinolin-4a-
vi{thiazol-4-ylimethanoune,

{(R)-(6-((3-{difluoromethoxy jphenylsulfonyh)~ I -(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro~- 1 H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,

{(R)-(6-((3,4-dimethylphenyhsulfonyl)- 1-(4-fluorophenyi}-4,4a,5,6,7,8-hexahydro- 1 H-

pyrazolol3,4-glisoquinolin-da-vi{pyridin-2-ylymethanone,
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(R)-(6-((3,5-dimethylphenylysulfonyl)- 1 -(4-fluorophenyi)-4,4a,5,6,7,8-hexahydro-1 H-
pyvrazolo{3.4-glisoquinolin-da-vH{pyridin-2-ylymethanone,

(R)-(1-(4-fluorophenyl)-6-({6-methylpyridin-2-yhisulfonyly-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-da-vH{pyridin-2-vlimethanone,

(R)-(6-((3 4-difluorophenyljsulfonyly-1-(4-fluorophenyl)-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-da-vH{pyridin-2-vlimethanone,

(R)-{1~-(4~tluorophenyl}-6-((3.4,5-trifluorophenylsulfonyl}-4,4a,5,6,7,8-hexahydro~1H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

{R)-{6~{({ 3-chloro-4-fluorophenylsulfonyi)- | -{(4-fluorophenyl}-4,4a,5,6,7,8-hexahvdro- 1 H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

{R)-3-{( I ~(4-fluorophenyl-4a-{d-macthylpicolinoyi)-4a,5,7, 8-tetrahydro- L H-pyrazolo[ 3 4-
glisoquinolin-6(4H -yhsulfonylbenzonitrile,

{R)-(1-{4-fluorophenv1}-6-({(1 -methyi-1H-pyvrazol-d-yhsulfonyi)-4 44,5,6,7 8-hexahydro- 1 H-
pyrazolo3,4-glisoquinolin-4a-vi)(4-methylpyridin-2-yiimethanone,

{R)-{6~{(3 4-diftuorophenylisulfonyl}-1-{4-fluorophenyly-4.,4a,5,6,7 &-hexahydro- T H-
pyrazolo3,4-glisoquinolin-4a-vi)(4-methylpyridin-2-yiimethanone,

{R)-{1-{4-fluorophenyl}-6-({1-methyl- 1 H-imidazol-4-yhsulfonyl}-4 4a,5,6,7 8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yii{4-methylpyridin-2-yhmethanone,

{R)-{6-{(3,5-diftuorophenyhsulfonyh)-1-{4-fluorophenyl-4.4a,5 6,7 &-hexahydro-  H-
pyrazolo[3,4-glisoquinolin-4a-yii{4-methylpyridin-2-yhmethanone,

{R)-(1-{4-fluorophenyl}-6-((3 4,5-trifluorophenyDsulfonyl}-4,44,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-da-yi{4-methylpyridin-2-yDmethanonc,

{R)-(1-{4-fluorophenyl}-6-((3-(methyisulfonyiiphenyijsulfonyl)-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-da-yh{pyridin-2-ylmethanone,

{R)-3-{(1-(4-fluorophenyl}-da-picolinovl-4a,5,7 8-tetrahvdro- | H-pyrazolo[3,4-glisoquinolin-
6{4H)-vhsalfonyhbenzoic acid,

{(R)-(1-{4-fluoropheny)-6-((3-(methoxymethyDphenyhsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,

(R)-(1-{4-fluoropheny)-6-({4-methyl-3 4-dihydro-2H-pyridof3,2-b]{ 1 .4 Joxazin-7T-yhsulfonyl)-

4.4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinohin-da~-yii(pyridin-2-yhimethanone,

]
|
(]
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(R-(1-(4-fluorophenyi}-6-((2,3 4-triffuorophenylisulfonyi}-4,4a,5,6,7 K-hexahydro-1H-
pyvrazolo{3.4-glisoquinolin-da-vH{pyridin-2-ylymethanone,

(R)-(1-(4-fluorophenyl)-o-({(6-(trifluocromethylpyridin-2-ylsulfonyl)-4,4a,5 6,7 8-hexahvydro-
tH-pyrazolo[3,4-glisoquinclin-da-yl {pyridin-2-vlmethanone,

(R)-(1-(4-fluorophenyl)-o-({(6-(trifluocromethylpyridin-2-ylsulfonyl)-4,4a,5 6,7 8-hexahvydro-
I H-pyrazolo[ 3. 4-glisoquinolin-da-yi{4-methylpyridin-2-yiymethanone,

{R)-{6~((3 4-dichlorophenylsulfonyh-1-(4-fluorophenyty-4 44,5,6,7 8-hexahydro- i H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

{R)-{1~(4~-tluorophenyl}-6-((3-(trifluoromethylphenylisulfonyly-4,4a,5,6,7 8~-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinolin-4da-yH{4-methylpyridin-2-yhmethanone,

{(R)-{6~(¢ | -cthyl- i H-pyrazol-4-ylisutfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7 &-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4da-yI{{4-methylpyridin-2-viimethanone,

{R)-(6-({1,5-dimethyl-1 H-pyrazol-4-yiisultfonyl}-1-{4-fluorophenyl -4,43,5,6,7 &-hexahydro- T H-
pyrazolo3,4-glisoquinolin-4a-vi)(4-methylpyridin-2-yiimethanone,

{R)-(1-{4-fluoropheny1}-6-({(1 -methyi-tH-pyrazol-5-yhsulfonyi)-4 44,5,6,7 8-hexahydro- 1 H-
pyrazolo3,4-glisoquinolin-4a-vi)(4-methylpyridin-2-yiimethanone,

{R)-{1-{4-fluorophenyl}-6-((1 -methyl- 1 H-pyrazol-3-yijsulfonyi}-4,42,5,6,7 8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yii{4-methylpyridin-2-yhmethanone,

{R)-{6-{{4-Tluoro-3-methyiphenylisulfonyl}- 1 -(4-fluorophenyl}-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yii{4-methylpyridin-2-yhmethanone,

{R)-(1-{4-fluorophenyl}-6-({4-methyi-3 4-dihydro-2H-pyrido[3,2-b]{1 4 ]oxazin-7-yDsulfonyl)-
4,4a,5,6,7,8-hexahydro- 1H-pyrazolo{3.4-glisoguinolin-da-yh{4-methylpyridin-2-
vhmethanone,

(R)-(6-((2.3-dihydrobenzofuran-S-yljsulfonyl}- 1 -(4-fluorophenyh-4,4a,5.6,7 8-hexahydro- 1 H-
pyvrazolo[3.4-glisoquinolin-da-vh{4-methylpyridin-2-ylimethanone,

{R)-5-{( I ~(4-fluorophenyl-4a-{d-mcthylpicolinoyi)-4a,5,7 8-tetrahydro- L H-pyrazolo[ 3 4-
glisoguinohin-6(4H }-yhsulfonyl)- 1 -methylindolin-2-one,

(R)-{1-{4~-tluorophenyl}-6~-{(3-{methylsulfonylphenylsulfonyly-4,44,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinolin-4da-yH{4-methylpyridin-2-yhmethanone,

{R)-(6-({1,3-dimethyl-1 H-pyrazol-4-yiisultfonyl}-1-{4-fluorophenyl -4,43,5,6,7 &-hexahydro- T H-

pyrazolo3,4-glisoquinolin-4a-vi)(4-methylpyridin-2-yiimethanone,
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(R)-(6-((2,3-dihydrobenzolblf | 4}dioxin-6-yl}sulfonyl}-1-(4-fluorophenyly-4,4a,5,6,7 &-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yh{4-methyipyridin-2-ylmethanone,

(R)-(6-((3-fluoro-4-(trifluoromethyDphenylisulfonyl)- 1 -(4-fluorophenyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-yH{4-methylpyridin-2-ylimethanone,

(R)-(6-((3-fluoro-4-(trifluoromethyDphenylisulfonyl)- 1 -(4-fluorophenyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yH{pyridin-2-ylimethanone,

{R)-3-{(4a-{4~cthyipicolinoyl}-1-{4-fluorophenyl)-4a,5,7 R-tetrahydro~-1 H-pyrazolof 3,4~
ghisoquinohin-6(4H -yhsulfonylbenzonitrile,

(R)-{4-cthylpyridin-2-y {1 -(4-fluoropheny}-6-((6-(trifluoromethylipyridin-2-vhisulfonyl)-
4,4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-yhmethanone,

{R)-3-{( I ~(4-fluorophenyl-4a-{d-macthylpicolinoyi)-4a,5,7, 8-tetrahydro- L H-pyrazolo[ 3 4-
glisoquinolin-6(4H -yhsulfonylbenzoic acid,

{R)-{6~{(3,5-dimethylisoxazol-4-yhsulfonyl)- 1-(4-fluorophenyt)-4,44,5,6,7,8-hexahydro-1 H-
pyrazolof3,4-glisoquinolin-4da-yI{{4-methylpyridin-2-viimethanone,

{R)-{6~{¢ I -ethyl-1 H-pyrazol-4-ylsutfonyl}-1-{4-flnorophenyl)-4,4a,5,6,7 &-hexahydro- 1 H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,

{R)-{1-phenyi-6-((3-(trifluoromethyphenylsulfonyl}-4,42,5,6,7 8-hexahydro-1H-pyrazolo 3,4~
glisoquinolin-4a-vi}{pyridin-2-vhmethanone,

{R)-{6-{(1,3-dimethyl-1 H-pyrazol-5-vhsulfonyl}- 1 -{4-fluorophenyl-4,42,5,6,7 &-hexahydro- T H-
pyrazolo[3,4-glisoquinolin-4a-yii{4-methylpyridin-2-yhmethanone,

{R)-{1-{4-fluorophenyl}-6-((2-{trifluoromethylpyridin-4-yljsulfonyl}-4,42,5,6,7 . 8-hexahydro-
FH-pyrazolo[3,4-glisoquinolin-da-yH{4-methylpyridin-2-ylimethanone,

{R)-{1-{4-fluorophenyl}-6-((4-(trifluoromethylpyridin-2-yljsulfonyl}-4,42,5,6,7 .8-hexahydro-
FH-pyrazolo[3,4-glisoquinolin-da-yH{4-methylpyridin-2-ylimethanone,

{R)-(1-{4-fluorophenyl}-6-({5-methyl- 1 H-pyrazol-4-vijsulfonyi}-4,4a,5,6,7 8-hexahydro-1H-
pvrazolo3,4-ghisoqumolin-da-yH{4-methylpyridin-2-yhymethanoune,

(R)-(1-{4-fluoropheny)-6-((2-(trifluororncthyDpyridin-4~-ylsulfonyl}-4,4a,5,6,7,8-hexahvdro-
H-pyrazolo[3,4-ghisoquinohin-da-yH{pyridin-2~-vmethanone,

{R)-(6-{(4-chioro-3-(trifluoromecthylphenyhsulfonyl)- I -{4-fluorophenyi)-4,42,5,6,7 5~

hexahydro-1H-pyrazolo{3.,4-glisoqunolin-4a-yY pyridin-2-vlymethanone,

]
()}
~~f
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(R)~(6-((3-chioro-4-methyiphenylsulfonyl}- 1 -{4-fluorophenyi}-4,4a,5,6,7 &-hexahydro-1 H-
pyvrazolo{3.4-glisoquinolin-da-vH{pyridin-2-ylymethanone,

(R)-(6-((3 4-difluorophenyljsulfonyly-1-(4-fluorophenyl)-4,4a,5,6,7 8-hexahydro- 1 H-
pyvrazolof3.4-glisoquinolin-da-vH{2-(pvrrolidin-1-yljpyridin-4-yhmethanone,

(R)-(1-(d-fluorophenyl}-6-((1 -methyl-1 H-pyrazol-3-yhisulfonyi}-4.42,5.6,7 8-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(trifluoromethyljpyridin-2-yhmethanone,

{R)-{1-(4~-tfluorophenyl}-6-((1 -methyl-1H-pyvrazol-3-yhisulfonyl)-4,44,5,6,7, 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

{(R)-{1-(4~-tfluorophenyl}-6-((5-methyl-1 H-pyvrazol-d-yhisulfonyl)-4,44,5,6,7, 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4a-yhi{4-{nfluoromethypyridin-2-yhmethanone,

{R}-3-(( 1 -{4-fluorophenyl}-4a-(4-(tnitluoromethylpicolinoyly-4a.5,7 R-tetrahydro- 1 H-
pyrazolo[3,4-glisoquinohin-6(4H-yisulfonybenzonitrile,

{R)-(1-{4-fluoropheny1}-6-({(1 -methyi-tH-pyrazol-5-yhsulfonyi)-4 44,5,6,7 8-hexahydro- 1 H-
pyrazolo3,4-glisoquinohin-4da-vii(4-(trifluoromethylipyridin-2-yhmethanone,

{R)-(6-({1,5-dimethyl-1 H-pyrazol-4-yiisultfonyl}-1-{4-fluorophenyl -4,43,5,6,7 &-hexahydro- T H-
pyrazolo3,4-glisoquinohin-4da-vii(4-(trifluoromethylipyridin-2-yhmethanone,

{R)-{6-{{ 1 H-pyrazol-4-y}sulfonyl}- I -(4-fluorophenyi}-4,4a,5,6,7 8-hexahydro-1H-pyrazolo{3.4-
glisoquinolin-4a-vi}{4-(trifluoromethyvlpyridin-2-ylymethanone,

{R)-{1-{4-fluorophenyl}-6-({1-methyl-3-{trifluoromethyl}- 1 H-pyrazol-4-ylisulfonyl)-
4.4a,5,6,7 8-hexahydro-1H-pyrazolof3.4-glisoquinolin-da-yH{pyridin-2-ylimethanone,

{R)-(1-{4-fluorophenyl}-6-((3 4,5-trifluorophenyDsulfonyl}-4,44,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-da-yi{4-(trifluoromethylpyridin-2-yhmecthanone,

{(R)-{1-{4-chiorophenyl}-6-{{1-methyl-1 H-pyrazol-3-ysulfonyl)-4.,4a,5.6,7 8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-da-yi{4-(trifluoromethylpyridin-2-yhmecthanone,

{(R)-(6-({ 1 H-pyrazol-4-yhsulfonyl}- I -(4-fluorophenyl}-4,.4a,5,6,7,8-hexahvdro-1H-pyrazolo{3.4-
ghsoquinolin-da-y ¥ pyridin-2-vljethanone,

{(R)-(6-((1-methyl-1H-pyrazol-3-yhsultonyh)- | -{4-(trifluoromethylphenyt)-4,44,5,6,7 8-
hexahydro-~-1H-pyrazolo[3,4~ghsoquinolin-da-y ¥ pyridin-2-vjrethanone,

{(R)-(6-((3,4-difluorophenyhsalfonyh- 1 -(4-fluorophenyvi}y-4,4a.5,6,7 8-hexahydro~- [ H-

pyrazolo|3.4-glisoquinolin-da-yi)thiazol-4-ylimethanone,

b
(]
[o%e)
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(Ry-(6-((1,2-dimethyl-1H-imidazol-4-yljsulfonyl}- 1 -(4-flucrophenyl)-4,4a,5,6,7,8-hexahydro-
I H-pyrazolo|3,4-glisoquinolin-da-y1i{4-(trifluoromethylypyridin-2-yhmethanone,
(R)-(6-((1 2-dimethyl- 1 H-imidazol-5-ylsulfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-
IH-pyrazolo[3,4-glisoquinolin-da-yH{4-(trifluoromethy Dpyridin-2-yhmcthanone,
(R)-(1-(4-fluorophenyl)-6-((1-methyl-1 H-imidazol-2-yhsulfonyi}-4,48,5.6,7 .8-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(trifluoromethyljpyridin-2-yhmethanone,
{R)-{6-(( | -cthyl- 1 H-imdazol-4-visulfonyly-1-{(4-fluorophenyly-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-ghisoquinohin-4da~-y1 }{4-(nifluoromethypyridin-2-yhmethanone,
{(R)-{6~(¢ | -cthyl- i H-pyrazol-4-ylisutfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7 &-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinolin-4a-yli{thiazol-4-ymethanone,
{R)-{1-{4~-tluorophenyl)-6-((1-propyi-1 H-pyrazol-d-yhisulfonyl}-4 44,5,6,7 8-hexahydro- i H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,
{R)-{1~{4-fluoropheny1}-6-((1 -(2~-methoxyethyl}-1 H-pyrazol-4-yhsulfonyl}-4,4a,5,6,7,8-
hexahydro- 1 H-pyrazolo]3 4-gliscquinohin-4a-v1}{pyridin-2-vhmethanone,
{R)-(6~{(3.4-dichlorophenvlisulfonyly- 1 -(4-flucrophenyt}-4.,4a,5,6,7, 8-hexahydro- 1 H-
pyrazolof3,4-glisoquinohin-4a-yhi{(1-methyl-1H-pyrazol-4-yvhimethanone,
{R)-{1-{4-fluorophenyl}-6-((1-isopropyl- tH-pyrazol-d-yljsulfonyi)-4 4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-vi)methanone,
{R)-{1-{4-fluorophenyl}-6-((2-methyl-2H-1,2 3-triazol-4-ylisulfonyi}-4,4a,5,6,7 8-hexahydro-
IH-pyrazolo|3,4-glisoquinolin-da-yH{4-(tritluoromethyhpyridin-2-yimethanone,
{(R)-{1-{4-fluorophenyl}-6-((1 -methyl-1H-1,2 3-triazol-5-yhisulfonyi}-4 4a,5,6,7 8-hexahydro-
FH-pyrazolo|3 4-glisoquinolin-da-vH{4-(trifluoromethy hpyridin-2-yhimethanone,
{R)-(1-{4-fluorophenyl}-6-({I-methyl-1H-1,2 3-triazol-4-yhisulfonyl)-4 4a,5,6,7 8-hexahydro-
FH-pyrazolo|3 4-glisoquinolin-da-vH{4-(trifluoromethy hpyridin-2-yhimethanone,
{(R)-(6-({2-ethyl-2H-1,2,3-triazol-4-ylsulfonyl}-1-(4-fluorophenyhy-4,42a,5 6,7, 8-hexahydro- 1 H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,
{(R)-(6-({1-ethyl-1H-1,2,3-triazol-5-yhsulfonyl}-1-{4-fluorophenyl}-4,4a,5,6,7 8-hexahydro- 1 H-
pvrazolo3,4-ghisoquinolin-da-yHi{pyridin-2-yhymethanone,
{(R)-(6-({1-ethyl-1H-1,2,3-triazol-4-yhsulfonyl}-1-{4-fluorophenyl}-4,4a,5,6,7 8-hexahydro- 1 H-

pyrazolol3,4-glisoquinolin-da-vi{pyridin-2-ylymethanone,
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(R)-(6-((2-cthyl-2H-1.2,3-triazol-4-vl}sutfonyl)-1-{4-fluorophenyl}-4.42,5,6,7, &-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(triflucromethyljpyridin-2-yhimethanone,
(R)-(6-((1 -cthyl-1H-1,2,3-triazol-5-yljsulfonyl)- 1-(4-fluorophenyl}-4.4a.5,6,7, 8-hexahydro- | H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(trifluoromethyljpyridin-2-yhmethanone,
(R)-(6-((1 -cthyl-1H-1,2 3-triazol-4-vlysulfonyl)-1-(4-fluorophenyl}-4.4a.5,6,7, 8-hexahydro- | H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(trifluoromethyljpyridin-2-yhmethanone,
{(R)-{1~(4~tfluorophenyl}-6-((2-propyi-2H-1 2, 3-triazol-4-yiisulfonyi}-4,42,5,6,7 8~-hexahydro-1H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,
{(R)-{1~(4~tfluorophenyl}-6-((1-propyi-1H-1 2, 3-triazol-3-yijsulfonyi}-4,42,5,6,7 8~-hexahydro-1H-
pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,
{(R)-{1-(4~tfluorophenyl}-6-((1-propyi-1H-1 2, 3-triazol-4-yiisulfonyi)-4,42,5,6,7 8~-hexahydro-1H-
pyrazolo3,4-glisoquinohin-4da~-y1)(pyridin-2-viimethanone,
{R)-{1-{4-fluorophenvi}-6-{(2-propyl-2H-1 2 3-triazol-4-yiisulfonyiy-4,43,5,6,7 8-hexahydro-1H-
pyrazolo3,4-glisoquinolin-da-yli(thiazol-4-yhmethanone,
{R)-(1-{4-fluorophenvi}-6-({(1-propyl-1H-1 2 3-triazol-3-yiisulfonyiy-4,42,5,6,7 8-hexahydro-TH-
pyrazolo3,4-glisoquinolin-da-yli(thiazol-4-yhmethanone,
{R)-{1-{4-fluorophenyl}-6-((1-propyl-1H-1,2 3-triazol-4-ylisulfonyi}-4 42,5,6,7 8-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4a-yli(thiazol-4-vl)methanone,
{R)-{1-{4-fluorophenyl}-6-{(2-isopropyl-2H-1 2 3-triazol-4-yi}sulfonyl}-4,4a,5,6,7 8-hexahydro-
FH-pyrazolo|3.4-glisoquinolin-da-vi}{pyridin-2-ylymethanone,
{R)-{1-{4-fluorophenyl)-6-((1-isopropyi-1H-1,2 3-iriazol-5-yDsulfony-4,44,5,6,7,8-hexahydro-
FH-pyrazolo[3 4-glisoquinolin-da-y{pyridin-2-yljmethanone,
{R)-{1-{4-fluorophenyl}-6-((1-isopropyi-1H-1,2 3-triazol-4-yDsulfony-4,44,5,6,7,8-hexahydro-
FH-pyrazolo[3 4-glisoquinolin-da-y{pyridin-2-yljmethanone,
{(R)-{6-{{1-cthyl-1 H-pyrazol-5-yhsulfonyl)-1-(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro- | H-
pvrazolo[3,4-ghisoquinolin-da-y){thiazol-4-yhmethanone,
(R)-(1-{4d-fluorophenyl)-6-((1-propyl- [ H-pyrazol-4-vlsulfonyly-4,4a,5,6,7, 8 -hexahydro-1H-
pvrazolo[3,4-ghisoquinolin-4a-y Y 4-(trifluoromethyDpyridin-2-yDmethanone,
(R)-(1-{4-fluoropheny)-6-((1 -methyl- I H-pyrazol-4-yisulfonyi}-4,42,5,6,7 8-hexahydro-1H-

pyrazolo|3.4-glisoquinolin-da-yi)thiazol-4-ylimethanone,
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(R)-(1-(4-fluorophenyl}-6-((1-propyl-1H-pyrazol-4-ylisulfonyly-4,4a,5,6,7 &-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yhH{thiazol-4-ylimethanone,
(R)-(1-(d-fluorophenyl}-6-((3-(triffluoromethyliphenyhsulfonyh-4,4a,5,6,7 8-hexahydro- 1 H-
pyvrazolof3.4-¢glisoquinolin-da-vh{thiazol-2-ylimethanone,
(R)-(1-(d-fluorophenyl)-o-(m-tolylsuifonyi)-4,44,5,6,7,8-hexahydro-1 H-pyrazolo{3,4-
glisoguinolin-da-yH{thiazol-2-yimethanone,
{(R)-{1-{4~-tfluorophenyl}-6-((3-methoxyphenyijsulfonyi-4,42,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-ghisoquinolin-4a-yli{thiazol-2-yimethanone,
{R)-{6-(( 3-tluoro~-4-methylphenvlsulfonyl)-T-(4-fluorophenyl)-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinolin-4a-yli{thiazol-2-yimethanone,
{R)-{1-(4~-tfluorophenvl}-6-(phenylsulfonyi)-4,4a,5,6,7 8-hexahydro- 1 H-pyrazoio] 3,4~
glisoquinohin-4a-vij(thiazol-2-yhimethanone,
{R)-{6~{(3-chiorophenyl}sulfonyl}- i -(4-fluorophenyl}-4,42a,5,6,7,8-hexahvdro-1 H-pyrazolo[ 3,4~
glisoquinohin-4a-vij(thiazol-2-yhimethanone,
{R)-{1-{4-fluorophenvl}-6-(m-tolyisulfonvly-4,4a,5,6,7, 8-hexahydro-1H-pyrazolo{ 3,4~
glisoquinolin-4a~-vI}{S-methvipyridin-2-vhmethanone,
{R)-{1-{4-fluorophenyl}-6-{m-tolyisulfonyii-4 4a,5,6,7 8-hexahydro- 1 H-pyrazolo{3.4-
glisoquinolin-4a-vi}4-methylpyridin-2-vhmethanone,
{R)-{1-{4-fluorophenyl}-6-{m-tolyisulfonyii-4 4a,5,6,7 8-hexahydro- 1 H-pyrazolo{3.4-
glisoquinolin-4a-vi} 6-methylpyridin-2-vhmethanone,
{R)-(6-({4-fluoro-3-(triflucromethyljphenyhsulfony)- 1-(4-fluorophenyly-4,4a,5.6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-yl¥thiazol-2-vlmethanone,
{R)-(1-{4-fluorophenyl}-6-((3 4,5-trifluorophenyDsulfonyl}-4,44,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-da-y){thiazol-2-vl)methanone,
{R)-(6-({3-fluoro-4-(triflucromethyljphenylsulfonyl)- 1-(4-fluorophenyly-4,4a,5.6,7 8-
hexahydro-~-1H-pyrazolo[3,4-ghisoquinolin-da-yl ¥ thiazol-2-ylymethanone,
(R)-(1-{4d-fluoropheny)-6-((3-{trifluorornethyljphenyvhisulfonylt)-4,4a,5,6,7,8-hexahydro~- 1 H-
pvrazolo[3,4-ghisoquinolin-da-yi} 5-methyhthiazol-2-yhmethavnone,
(R)-(1-{4d-fluoropheny)-6-((3-{trifluorornethyljphenyvhisulfonylt)-4,4a,5,6,7,8-hexahydro~- 1 H-

pvrazolo{3.4-ghisoquinolin-da-yH i 4-methyhthiazol-2-ylpmethanoune,
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(R)-(6-((3,4-dichlorophenyhsulfonyh)-1-{4-fluorophenyly-4,4a,5,6,7 &-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yhH{thiazol-2-ylimethanone,

(R)-(6-((3.4-dichlorophenyhsulfonyh-1-(4-fluorophenyly-4 4a,5,6,7 &-hexahydro- 1 H-
pyvrazolof3.4-glisoquinolin-da-vH{S-methyithiazol-2-ylymethanone,

(R}-(6-((3 4-difiuorophenylisulfonyl-1 -{4-thuorophenyl)-4,44,5,6,7 8-hexahydro- 1 H-
pyvrazolof3.4-¢glisoquinolin-da-vh{thiazol-2-ylimethanone,

{R)-{6~((3 4-difluorophenvlisulfonyl)-1-{4-fluorophenyl}-4,44,5,6,7, 8-hexahydro- T H-
pyrazolo[3,4-ghisoquinolin-4a-yH(S-methylthiazol-2~-ymethanone,

{R)-{6-({4-chloro-3-fluorophenylsulfonyi)- | -{(4-fluorophenyl}-4,4a,5,6,7,8-hexahvdro- 1 H-
pyrazolo[3,4-ghisoquinolin-4a-yH(S-methylthiazol-2~-ymethanone,

{R)-{1-(4~-tfluorophenyl}-6-((1 -methyl-1H-pyvrazol-3-yhisulfonyl)-4,44,5,6,7, 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-vi(S-methylthiazol-2-ylimethanone,

{R)-(1-{4-fluorophenv1}-6-({(1 -methyi-1H-pyvrazol-d-yhsulfonyi)-4 44,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-vi(S-methylthiazol-2-ylimethanone,

{R)-(6-({1,3-dimethyl-1 H-pyrazol-5-ylisulfonyl}-1-{4-fluorophenyl -4,43,5,6,7 &-hexahydro- T H-
pyrazolo[3,4-glisoquinolin-4a-vi(S-methylthiazol-2-ylimethanone,

{R)-{1-{4-fluorophenyl}-6-((1 -methyl- 1 H-pyrazol-5-yijsulfonyi}-4,42,5,6,7 8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-y)(S-methylthiazol-2-ymethanone,

{R)-{6-{{ 1 -ethyl-1 H-pyrazol-3-vhsutfonyl)-1-{4-fluorophenyl)-4,4a,5,6,7 &-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4a-yli(thiazol-2Z-vl)methanone,

{(R)-{6-{{1-cthyl-1 H-pyrazol-4-yhsulfonyl)-1-(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-da-y){thiazol-2-vl)methanone,

{(R)-{1-{4-fluorophenyl}-6-((1 -propyl- 1 H-pyrazol-4-vlysulfonyl)-4,44,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-da-y){thiazol-2-vl)methanone,

{R)-(1-{4-fluorophenyl}-6-tosyl-4,4a,5,6,7, &-hexahydro- | H-pyrazolof 3 4-glisoguinolin-da-yh{(1-
methyl-1H-imidazol-2-ylymethanone,

{(R)-(1-{4-fluorophenyl)-6-(m-tolylsulfonvi}-4,44,5,6,7 8-hexahydro- 1 H-pyrazolo[3,4-
ghsoquinolin-da-y}{ [-methyl-1 H-imidazol-2-vlymethanone ,

{(R)-3-((1-(4-fluorophenyl-4a-picolinoyl-4a,5,7 8-tetrahvdro~- | H-pyrazolo[3,4-ghisoquinolin-

6{4H -yhsulfonyl3-N, N-dimethylbenzamide,
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(Ry~(6-((1 -cthyl-1 H-pyrazol-4d-yljsulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyvrazolo{3.4-glisoquinolin-da-yH{4-(triflucromethyljpyridin-2-yhimethanone,

(R)-pyridin-2-vIi{ 1 -{pyridin-3-y1-6-{(3-(trifluoromcthyDphenylisulfonyl)-4,4a,5,6,7.8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yhmethanone,

(R}-(6-((3 4-dichlorophenylsulfonyl)-1-phenyl-4.4a,5,6,7 8-hexahydro- I H-pyrazolof3.4-
glisoguinolin-da-yH{pyridin-2-ylimethanone,

{R)-{6~((3 4-dichlorophenylsulfonyl-1-(3,4-difluorophenyly-4,43,5,6,7 8-hexahydro-1H-

pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,

{R)-{6~((3,5-difluoro-d-methoxyphenylsulfonyl)-1 -(4-tfluorophenyl}-4,4a,5,6,7, 8-hexahydro-1H-

pyrazolo[3,4-ghisoquinohin-4a~-yH(pyridin-2~-vlimethanone,
{R)-{6~-((6-(dimethylaminopyridin-3-yhsulfonyl)-1-{4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-
FH-pyrazolo|3.4-glisoguinolin-da-yi¥pyridin-2-vlmethanone,
{R)-5-{{}-{4-fluorophenyl}-da-picolinoyi-4a,5,7, 8-tetrahydro- L H-pyrazolo]3.4-glisoquinolin-
6{4H)-vhsutfonyl}-1-methyipyridin-2(1H}-one,
{R)-{1-{4-fluorophenv1}-6-({(1 -methyi-1H-pyrazol-d-yhsulfonyi)-4 44,5,6,7 8-hexahydro- 1 H-
pyrazolo3,4-glisoquinchin-4da-~-vii(4-{trifluoromethylpyridin-2-yhmethanone, and
(R)-(6-((3.4-dichlorophenyhsuifonyh)-1-(4-fluorophenyl}-4,4a,5.6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yi}(thiazol-4-vl)methanone,

or salts and isomers thereof,

20. The compound of claim 1, wherein the compound is selected from the
group consisting of:
(R)-(1-(4-fluoropheny}-6-((4-(trifluoromethylphenyhsulfonyi)-4,4a,5,6,7 8-hexahydro-1 H-
pyrazolof3.4-glisoquinolin-da-vh{pyridin-2-vlimethanone,
(R)-(1-{(4-fluorophenyl}-6-{{4-(trifluoromethylphenvhsulfonyi)-4,4a,5,6,7 8-hexahydro-1 H-
pyvrazolof3.4-¢glisoquinolin-da-vh{thiazol-2-ylimethanone,
(R)-(6-((3 4-difluorophenyljsulfonyly-1-(4-fluorophenyl)-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-da-vh{pyridin-2-vlimethanone,
(R)-(6-((3 4-dichlorophenvhsulfonyh)-1-{4-fluorophenyi}-4 4a,5,6,7 &-hexahydro- i H-
pyrazolo[3,4-ghisoquinohin-da-yH(pyridin-2~-vlimethanone,
{R)~(1-(4-fluorophenyl}-6-{{1 -methyvi-1 H-pyrazol-4-yhsulfonyi}-4 44,5,6,7 8-hexabydro-1H-

pyrazolo[3,4-ghisoquinohin-4da~-y1 }{4-(nifluoromethypyridin-2-yhmethanone,
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(R)-(6-((3,4-dichlorophenyhsulfonyh)-1-{4-fluorophenyly-4,4a,5,6,7 &-hexahydro- 1 H-
pyvrazolo{3.4-glisoquinolin-da-yhH{thiazol-2-ylimethanone,
(R)-(6-((3.4-dichlorophenyhsulfonyh-1-(4-fluorophenyly-4 4a,5,6,7 &-hexahydro- 1 H-
pyvrazolof3.4-glisoquinolin-da-vH{S-methyithiazol-2-ylymethanone,
(R)-(6-((3-fluoro-4-(trifluoromethyDphenylisulfonyl)- 1 -(4-fluorophenyl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoguinolin-da-yh{pyridin-2-yhimethanone |
{R)-{1-(4~-tfluorophenyl}-6-((1 -methyl-1H-pyvrazol-3-yhisulfonyl)-4,44,5,6,7, 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4da~-y1 }{4-(nifluoromethypyridin-2-yhmethanone,
{(R)-{1~(4~-tfluorophenyl}-6-((1 -methyl-1H-pyvrazol-5-yhisulfonyi)-4,44,5,6,7, 8-hexahydro- 1 H-
pyrazolo[3,4-ghisoquinohin-4da~-y1 }{4-(nifluoromethypyridin-2-yhmethanone,
(R)-(6-{(1-ethyl-1H-pyrazol-5-yhsulfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4a~-yH{4-(trifluoromethylpyridin-2-yhmethanone, or
{R)-(6~{(3.4-dichlorophenvlisulfonyly- 1 -(4-flucrophenyt}-4.,4a,5,6,7, 8-hexahydro- 1 H-

pyrazolo3,4-glisoquinolin-4a-vi)(thiazoi-4-ylimethanone.

21. A pharmaceutical composition comprising a compound of any of claims 1

to 20 and a pharmaceutically acceptable excipient.

22. The composition of claim 21, further comprising an anti-inflammatory

glucocorticosteroid.

23. A method of modulating a glacocorticoid receptor, coraprising contacting
a ghicocorticoid receptor with a compound of any of claims 1 to 20, thereby modualating the

glucocorticotd receptor.

24, A method of treating a disorder through antagonizing a ghicocorticoid
receptor, the method comprising administering to a subject in need thereof, a therapeutically

effective amount of a compound of any of claims 1 to 20, thereby treating the disorder.
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