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HETEROARYL-KETONE FUSED AZADECALIN GLUCOCORTICOID
RECEPTOR MODULATORS

CROSS-REFERENCES TO RELATED APPLICATIONS
[6061] This application claims priority to U.S. Provisional Application Nos, 61/781,629, filed
March 14, 2013, 61/759,320, filed February 1, 2013, 61/715,907, filed October 19, 2012,
61/691,083, filed August 20, 2012, and 61/651.669, filed May 25, 2012 which are incorporated

in their entirety herein for all purposes,

BACKGROUND OF THE INVENTION
I802]  In most species, including man, the physiological ghacocorticotd 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, including
trauma, surgery, exercise, anxicty and depression. Cortisol is a steroid and acts by binding t¢ an
mtracellular, glucocorticoid receptor (GR). In man, ghicocorticoid receptors are present in two
forms: a ligand-binding GR-alpha of 777 amivo acids; and, a GR-beta isoform which lacks the
30 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 mactive. The GR

is also known as the GR-I recoptor.

{0003} The biclogic cffects of cortisol, including those caused by hypercortisolemia, can be
modulated at the (GR level using receplor modulators, such as agonists, partial agonists and
antagonists. Scveral different classes of agents are able to block the physiclogic effects of GR-
agonist binding. These antagonists inchude compositions which, by binding to GR, block the
ability of an agonist 1o effectively bind to and/or activate the GR. One such known GR
antagonist, mifepristone, has been found to be an effective anti-glucocorticold agent in humans
(Bertagna (1984) /. Clin, Endocrinol. Metab. $%:25). Mifepristone binds to the GR with high
affinity, with s dissociation constant (Kg) of 107 M (Cadepond (1997 Anmu. Rev. Med. 48:129).



10

15

20

25

What is needed in the art are new compositions and methods for modulating GR receptors.

Surprisingly, the present invention meets these and other needs.

SUMMARY
[0004] The present disclosure provides many fused azadecalin compounds. In an aspect, the

present disclosure provides compounds having the structure of formula I:

RL_O 0 0
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R® 0

wherein R' of formula I is a heteroaryl ring having from 5 to 6 ring members and from 1 to 4
heteroatoms which can each independently be N, O or S, optionally substituted with -4
groups which can each independently be R'®. Each R' of formula I can independently be
hydrogen, Cy.¢ alkyl, halogen, C,¢ haloalkyl, C,.4 alkoxy, Cy.¢ haloalkoxy, -CN, N-oxide,
Cs5 cycloalkyl, or Cs.g heterocycloalkyl. Ring J of formula I can be a cycloalkyl ring, a
heterocycloaikyl 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. Each R” of formula I can independently be hydrogen, C,_4 alkyl,
halogen, C;.¢ haloalkyl, C,.¢ alkoxy, Cy.¢ haloalkoxy, C;.¢ alkyl-

C1. alkoxy, -CN, ~OH, -NR*R*, -C(O)R*, -C(O)OR™, -C(O)NR™R™, -SR*, -S(O)R*, -§(
O)sza, Cs.g cycloalkyl, and Cs g heterocycloalkyl, wherein the heterocycloalkyl 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 each 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 C;. alkyl. Each R* can independently be hydrogen, halogen,
hydroxy, Cy.¢ alkoxy, Ci.¢ haloalkoxy, -CN, or NR*R?®. Each R* can independently be
hydrogen or Cy.s 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



Ci. haloalkyl. Subscript n of formula I can be an integer from 0 to 3. The compounds of
formula I can also be the salts and isomers thereof.

[0605] In another aspect, the present disclosure provides a pharmaceutical composition
including a pharmaceutically acceptable excipient and the compound of formula I as defined

above.

[0006] In some embodiments, the present disclosure provides a method of modulating a
glucocorticoid receptor, the method including contacting a glucocorticoid receptor with a

compound of formula I, thereby modulating the glucocorticoid receptor.

[0007] In some embodiments, the present disclosure provides a method of treating a
disorder through modulating a glucocorticoid receptor, the method including administering to
a subject in need of such treatment, a therapeutically effective amount of a compound of

formula I, thereby treating the disorder.

{6008] In some embodiments, the present disclosure 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
[0009] Figures | and 2 show various synthetic schemes for making the compounds of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION
I. General

10010] The present invention provides compounds capable of modulating a glucocorticoid
receptor (GR) and thereby providing beneficial therapeutic effects. The compounds include
heteroaryl ketone fused azadecalins. The present invention also provides methods of treating
diseases and disorders by modulating a GR receptor with the compounds of the present

invention.
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3. Definitions

{8811 The abbreviations used hercin have their conventional meaning within the chemical and
biological arts.

ol

[6012] Where substituent groups are specified by their conventional chemical formulae,
written from left to right, they equaily encompass the chemically identical substituents that

would result from writing the structure from right to left, e.g., ~CH;O- is equivalent to -OCH;-,

(00131 “Alkvl” refers to a straight or branched, saturated, aliphatic radical having the number
of carbon atoms indicated. Alkyl can include any number of carbons, such as Crs, Cia, Cra,
C]-s, C]..f,, (:1_7, C)s C]J), C}-g(), Cz.j{, [:3-4, C;,:-;;, C>(~ (:3‘4, C‘;-:s, Cg,(;, C./;u_s, (34“5 and C;;_(,. For
example, Cyg alky! includes, but is not imited to, methyl, ethyl, propyl, isopropyl, buivi,
isobutyl, sec butyl, tertbutyl, pentyl, isopentyl, hexyl, ete. Alkylcan also refer to alkyl groups

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

19014} “Alkylene” refers to a straight or branched, saturated, aliphatic radical having the
number of carbon atoms indicated, and linking at least two other groups, i.e., a divalent
hydrocarbon radical. The two moietics linked fo the alkylene can be linked 1o the same atom or
different atoms of the alkvienc group. For instance. a straight chain alkylene can be the bivalent
radical of -(CHy)y- wherenis 1,2, 3,4, 5 or 6. Represemtative alkylene groups include, bt are
not limited to, methylene, cthylenc, propylene, isopropylence, butylenc, isobutylene, see-butylene,

pentylene and hexylene.

[6015] “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 Cyq. Alkoxy groups include, for example, methoxy,
cthoxy, propoxy, iSo-propoxy, butoxy, 2-butoxy, iso-butoxy, sec-butaxy, tert-butoxy, pentoxy,

bexoxy, ctc.

8016} 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 alkyf component is as defined above, except that the alkyl component is at least divalent, an
alkylene, 1o link to the alkoxy component and to the point of attachment. The alkyl component

~

can include any mpuber of carbons, such as Cog, Cra Cra, Cra, Crs, Crss Coay Cran Tos, G,
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Cag, Crs, Cag, Cas, Cug and Cse. In some instances, the alkvl component can be absent, The

alkoxy component is as defined above.
{8837} “Halogen” refers to fluorine, chioring, bromine and iodine.

{06618  “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. haloalky! groups can have any suitable
wmber of carbon atoms, such as Cie. For example, haloalky! includes trifluoromethyi,
fluoromethyi, etc. In some instances, the term “perflucro” can be used to define a compound or
radical where all the hydrogens are replaced with fluorine. For exampile, perfluoromethane

melodes 11 -trifiuoromethyl

{6019] “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 Cie. The alkoxy groups can be substituted with 1, 2, 3, or
more halogens. When all the hvdrogens are replaced with & halogen, for example by fluorin

the compounds are per-substituted, for example, perfluorinated. Haloalkoxy includes, but is not

hmited o, trifluoromethoxy, 2,2,2 ~trifluoroethoxy, perfluoroethoxy, ete.

{80207 “Cycloalkyl” refers to a saturated or partially unsaturated, monocycelic, fused bicyclic or
bridged polycyelic ring assembly containing from 3 to 12 ring atoms, or the number of atoms
indicated. Cycloalkyl can inchude any number of carbons, such as Cig, Cae. Cogy Tios. Cag, Casa
Co-g, Caw, Cago, Cooir, and Coga. Saturated monocyelic eyeloalkyl rings include, for example,
cyclopropvl, cyclobutyl, cvelopentyi, cyclohexyl, and cyelooctyl, Saturated bicyclic and
polveycelic eycloalkyl rings include, for example, norbomane, [2.2.2] bicyclooctane,
decahydronaphthalene and adamantane. Cycloalkyl groups can also be partially unsatarated,
having one or more double or triple bonds in the ring. Representative eyeloalky! groups that are
partially unsaturated inclade, bot are not thotted 1o, eyclobuiene, cyclopentene, cyclohexene
eyclohexadiene (1,3- and 1 4-1somers), cyeloheptene, cycloheptadiene, eycioocicne,
cyclooctadiene {1,3-, |4~ and 1,5-1s0mers), norboroene, and norbornadiene. When cycloalkyl is
a saturated ronocyelic Cag cyeloalkyl, exemplary groups tuchude, but are not Hmited to
::;v'c:iops"c}py}_, cyelobutyl, cvclopentyl, cvelohexyl, cyeloheptyl and cyelooctyl. When cycloatkyd
s a saturated monocyelic Cag cyeloalkyl, exemplary groups include, but are not Hmited to

cvclopropyl, cyclobotyl, evclopentyl, and cyclohexyl,

L
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{88211 “Alkylcycloalkyl” refers to a radical having an alkyl component and a cycloalkyl
component, where the alkyl component links the cvcloalkyt component to the point of
attachroent. The alky! component is a8 defined above, except that the alkyl component is at least
divalent, an alkylene, to link to the cycloalkyi component and to the point of attachment. In
some instances, the alkyl component can be absent. The alkyl component can include any
murnber of carbons, such as Cig, Crz, Crs, Cra, Crs, Cog, Cog, Casy Cog, Taay Cas, Tas, Cas,
Cuag and Cse. The cycloalkyi component is as defined within. Exemplary alkyl-cycloalkyl
groups include, but are not limited to, methyl-cyclopropyl, methyl-cyclobutyl, methyl-

volopenty! and methyl-cyclohexyl

{06221 “Heterocycloalkyl” refers to a saturated ring system having from 3 to 12 ring merbers
and from 1 to 4 heteroatoms of N, O and 8. Additional heteroatoms can also be useful,
including, but not limited to, B, Al, Si and P. The heteroatoms can also be oxidized, such as, but
not limited o, -S(0)- and -S{0});-. Heterocycloalkyl groups can include any number of ring
atoms, suchas, 3106,4t06,5106,3108,410& 510K, 6108, 3109, 30l 3toll,or3tcl2
ring members. Any suitable number of heteroatoms can be included in the heterocycloalkyl
groups, such as |, 2,3, ord,ortto2, 1o 3, w4, 2103, 2104, or 310 4. The
heterocyeloalkyl group can include groups such as azindine, azetiding, pyrrolidine, piperidine,
azepane, azocane, quinuclidine, pyrazoliding, imidazolidine, piperazine (1,2-, 1,3~ and 1,4~
isomers), oxirane, oxetane, tetrshydrofuran, oxane {fetrahvdropyran}, oxepane, thiirane, thietane,
thiclane (tetrahydrothiophene), thiane (tetrahydrothiopyran), oxazolidine, isoxalidine,
thiazolidine, isothiazchdine, 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 oot himited to, indoline.

{88231 When heterocyeloatkyl inchudes 3 to 8 ring members and 1 to 3 hetervatoms,
representative members inchude, but are not limited to, pyrroliding, piperidine, tetrahyvdrofuran,
pxane, etrahydrothiophene, thiane, pyrazolidine, imidazolidine, piperazine, oxazohidine,
isoxazohidine, thisazolidine, 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, piperidine, tetrahydrofuran,

&



(¥4

[
Ln

WO 2013/177559 PCT/US2013/042732

tetrahvdrothiophene, pyrazolidine, imidazolidine, piperazine, oxazolidine, isoxazolidine,

thiazolidine, isothiazolidine, and morpholine.

1B024]  “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 sumber of ring atoms, such

1o 14

3

as, 6.7,8,9, 10, 11, 12, 13, 14, 15 or 16 ring atorns, as well as from 6 10 10, 6 to 12, or

<N

o

ring members. Aryl groups can be monocyclic, fus

1..!,’

orm bicyelic or tricyelic groups, or
linked by a bond to form a biaryl group. Representative arvl groups include phenyl, naphthyl and
biphenyl. Other aryl groups include benzyi, having a methylene linking group. Some aryl
groups have from 6 to 12 ring members, such as phenyl, naphthyt or biphenyl. Other arvl groups
have from & to 10 ring members, such as pheny! or naphthyl, Some other aryl groups have 6 ring

members, such a3 phenyl. Aryl groups can be substituted or unsubstituted.

{B825] “Aryiene” refers to an aryl group, as defined above, linking at least two other groups,
The two moieties linked to the arvl are linked to different atoms of the aryl, Arviene groups can

be substituted or unsubstituted.

18026} “Heteroaryl” refors to 3 monocyelic or fused bicycelic or tricyclic aromatic ring assembly
containing 5 to 16 ring atoms, where from 1 10 5 of the ring atoms are a heteroatom such as N, O
or 5. Additional heteroatoms can also be uscful, including, but not limited to, B, AL, Stand P.
The heteroatoms can also be oxidized, such as, but not limited 10, -S{0)- and -5(O)o-. Hets:roa.ryi
groups can include any number of ring atoms, such 48,310 6,410 6,510 6,3 8,410 8, 510§,
6608, 3109, 310 10,310 11, 0r 3 to 12 ring members. Any suitable number of beteroatoms can
be included m the hetercaryl groups, suchas 1,2, 3,4, 0or 5, or 102, 1103, 1 to4,1t0 5, 210 3,
Ziod, 210 5,3 t0 4, or 3 to 5. Heteroaryt groups can have from 5 to & ring members and from |
1o 4 heteroatoms, or from 5 to § ring mernbers and from 1 1o 3 heteroatoms, or from § o 6 ring
members and from 1 to 4 hetercatoms, or from 5 to 6 ring members and from 1 to 3 hetercatoms.
The heteroary} group can inclade groups such as pyrrole, pyridine, imidazole, pyrazole, triazole,
tetrazole, pyrazine, pynmidine, pyridazine, triazise (1,2,3-, 1,24~ and 1,3,5-isomers), thiophene,
furan, thizzole, isothiszole, oxazele, and isoxazole, The heteroaryl groups can also be fused to
aromatic ring systems, such as a phenvl ving, to form membery inclading, but not limited to,
benzopyrroles such as indole and isoindole, benzopyridines such as quinoline and isoquinoline,

benzopyrazine {guinoxaline), benzopyrimidine (quinazoling), benzopyridazines such as

~.k
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phthalazine and cinnoline, benzothiophene, and benzofuran. Other heteroaryl groups include
heteroaryl rings linked by a bond, such as bipyridine. Heteroaryl groups can be substituted or

unsubstifuted.

{68271 The heteroaryl groups can be linked via any position on the ring. For example, pyrrole
includes 1-, 2- and 3-pyirole, pynidine includes 2-, 3- and 4-pyridine, imidazole includes 1-, 2-,
4- and S-imidazole, pyrazole includes -, 3-, 4~ and S-pyrarole, tnazole includes 1-, 4- and 5-
iriazole, tetrazale includes |- and S-tetrazole, pyrimidine includes 2-, 4-, 53+ and 6- pyrimidine,
pyridazine includes 3- and 4-pyridazine, 1.2,3~triazine inchudes 4- and S-triazine, 1,2,4-triazine
includes 3-, 5- and G-triazine, 1,3,5-triazine includes 2-triazine, thiophene includes 2- and 3-
thiophene, furan includes 2- and 3-furan, thiazole includes 2-, 4- and S-thiazole, isothiazole
includes 3-, 4- and S-isothiazole, oxazole includes 2-, 4- and $-oxazole, isoxazole includes 3-, 4-
and 5-isoxazole, indole inchudes [~ 2- and 3-indole, isoindole includes 1~ and 2-isoindele,
ginoline includes 2-, 3- and 4-quinoline, soquinoling includes 1-, 3- and 4-isoquinocline,
guinazoline includes 2- and 4-guincazoline, cinnolive includes 3- and 4-cinnoline,

benzothiophens includes 2- and 3-benzothiophene, and benzofuran includes 2- and 3-benzofuran,

[0628] Some heteroary! groups include those having from 5 to 10 ving roembers and from | 1o
3 ring atoms including N, O or 8, sach as pyrrole, pyridine, imidarole, pyrazole, triazole,
pyrazine, pyrimiding, pyridazine, triazine (1,23, 1,24~ and 1,3 ,5-isomers}, thiophene, furan,
thiazole, isothiazole, oxazole, isoxazole, indole, isoindole, quinoling, woquinoline, quinoxaling,
guinazoline, phthalazine, cinnoling, benzothiophene, and benzofuran. Other heteroaryl groups
include those having from 5 to & ving members and from 1 10 3 heteroatoms, such as pyrrole,
pyridine, imidazole, pyrazole, mazole, pyrazine, pyrimidine, pyridazine, triazine {1,2,3-, 1,2 4-
and 1,3,3-isormers), thiophene, firan, thiazole, isothiazole, oxazole, and isoxazole. Some other
heteroarvt groups include those having from 9 to 12 ring members and from 1 to 3 heteroatoms
such as indole, ispindole, quinchine, isoquinohne, guinoxaline, quinazoline, phthalazine,
cinnoling, benzothiophene, benzofuran and bipyridine. Still other heteroarvl groups include
those having from 5 to 6 ring members and from 1 to 2 ring heteroatoms jnchuding N, O or 8,
such as pyrrole, pyridine. imidazole, pyrazole, pyrazine, pyrimidine, pyridazine, thiophene,

faran, thiazole, isothiazole, oxazole, and isoxazole.
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{0829] Somge heteroary! groups include from 5 to 10 ring members and only nitrogen
heteroatoms, such as pyirole, pyridine, imidazole, pyrazole, triazole, pyrazine, pyrimidine,
pyridazine, triazine {1,2,3-, [,2.4- and 1,3.5~somers), indole, isoindole, quinoline, isoquinoline,
guinoxaline, quinazoling, plithalazine, and cinnoline. Other heteroaryl groups include from 3 to
10 ring members and only oxygen heteroatoms, such as furan and bonzofuran, Some other
heteroary! groups include from 8 to 10 ring members and only sulfur heteroatoms, such as
thiophene and benzothiophene. Still other heteroary! groups include from 5 to 10 ring members
and at least two heteroatoms, such as iinidazole, pyrazole, triazode, pyrazive, pyrimidine,
pyridazing, triazipe {1,2,3-, 1,2.4- and 1,3 5-isomers), thiazole, isothiazole, oxazole, isoxazole,

quinoxaline, quinazoline, phthalazine, and cinnoline.

{6638} “Heteroarylene™ refers to a heteroaryl group, as defined above, linking at least two other
groups, The two moieties linked (o the heteroaryl are linked 10 different atoms of the beteroaryl.

Heteroarvlene groups can be substituted or unsubstituted.

{8033} “Salt” refers to acid or base salts of the compounds used in the methods of the present
mvention, Iastative examples of pharmacentically acceptable salts are mineral acid
{hydrochloric acid. bydrobromic acid, phosphoric acid, and the like) salts, organic acid (acetic
acid, propionic actd, glotamic acid, citric acid and the Hke) salts, guaternary arnmoninm (methyl
iodide, ethyl 1odide, and the like) salts. Xt is undersicod that the pharmaceutically acceptable
saits are von-toxic. Additional juformation on suitable pharmaceutically acceptable salts can be
found in Remingtou's Pharmaceutical Sciences, 17th ed., Mack Poblishing Company, Eastoun,

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

{8321 “Hydrate” refors to a compound that s complexed (o at least one water molecule. The

corapounds of the present invention can be complexed with from 1 {0 10 water molecules,

[6833] “Isomers” refers {o compounds with the same chemical formula but which are
structurally distinguishable,

{0034} “Tautomer” refers to one of two or more structural isomers which exist jn equilibrium
and which are readily converted from ong form to another.

{60357 “Pharmaccutically acceptable excipient” and “pharmacestically acceptable carrier”

refer fo a substance that aids the administration of au active agent to and absorption by a subject
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and can be inchuded in the compositions of the present invention without causing a significant
adverse toxicological effect on the patient. Non-Hmiting examples of pharmaceutically
accepiable excipients include water, NaCl, normal saline solutions, lactated Ringer’s, normal
sucrose, normal glicose, binders, fillers, disintegrants, fubricants, coatings, sweeteners, flavors
and colors, and the like. One of skill in the art will recognize that other pharmaceutical

cxcipients are useful in the present invention,

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

activity.

{06377  “Glococorticoid receptor” {“GR”} refers to a family of intracelinlar receptors which
cifically bind to cortisol and/or cortisol analogs {o.g. dexamethasone). The glucocorticoid
receptor is also referred to as the cortisol receptor. The termy includes isoforms of GR,

recombinant OR and mutated GR.

[8038] “Glucocorticoid receptor antagonist”™ refers 1o any compostiion or compound which
parttally or completely inhibits {antagonizes) the binding of a glucocorticoid receptor {GR)
agonist, such as cortisel, or cortiso] analogs, synthetic or natural, to a GR. A “specific
glucocorticord recepior antagonist” refers fo any composifion 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

mineralocorticeid receptor (MR} or progesterone receptor {PR}.

{06391 “GR modulator” refers to compounds that agonize and/or antagonize the glucocoriicoid

receptor and are defined as compeunds of Formula § below,

[0640]  “Anti-inflammatory glucocorticosteroid” sefers to a class of sieroid hormones that bind
to the glucocorticoid receptor and reduce inflammation. Examples of anti-inflammatory
glucocorticosteroids jnclude, but are not limited to, cortisol {the physiclogical ghucocorticoid) as
well as alclometasone, betamethasone, budesonide, ciclesomde, clobetasol, clocoriolone,

deprodone, desonide, dexamethasone, diffuprednate, flonisolide, flaocinotone, fluticasone,

10
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halcinonide, halometasone, halopredone, hvdrocortisone, loteprednol, methylprednisclone,
mometasone, nafiocort, oxazacort, paramethasone, prednicarbate, prednisolone, prednisone,
sriamcinolone, trimexolone, and ulobetasol. Glucocorticosteroids are part of a class of
compounds called corticosteroids that also includes mineralocorticosteroids. The anti-
inflammatory glicocorticosteroids of the present invention bind 1o glucocorticoid receptor and

not to the mincralocorticoid receptor, also known as the glucocorticoid receptor I {GRI).

{0841} “GR induesd transactivation” refers to gene expression induced by binding of a GR
agonist to a glucocorticoid recepior. For example, GR induced transactivation can occur when
an anti-inflammatory ghicocorticosteroid, such as dexamethasone, binds to a glucocorticoid
receptor. In the present invention, inhibition of GR induced transactivation occurs with at least
253% inhibition of the GR induced transactivation activity.

O

{6842] “GR induced transrepression” refers to inhibition of gene expression induced by
binding of'a GR agorist to a ghucocorticoid recoptor. The GR modulators of the present
invention can have minimal effect on GR induced transrepression. In the present invention,
substantially not mhibiting GR-induced transrepression is when GR-induced transrepression

activity i the presence of the GR modulator is at least 50% of the activity observed in the

absence of the GR moedulator,

198431 “Contacting” refers to the process of bringing into contact at least two distinet species

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

{00447  “Treat”, “reating” and “treatment” refor to any indicia of success in the treatment or
arnelioration of an injury, pathology or condition, including any objective or subjective
parameter such as abatement; remission; diminishing of symptoms or reaking the injury,
pathology or condition more tolerable to the patient; slowing n the rate of degeneration or
decline; making the final point of degeneration less debilitaling; improving a patient's pbysical or
mental well-being. The treatment or amelioration of symptoms can be based on objective or
subjective parameters; including the results of a physical examination, newropsychiatric exarns,

and/or a psychiatric evaluation.

[0645]  “Patent” or “subject in need thereof” refers o a hiving organism suffering from or

prone fo a condition that can be treated by adminisiration of a pharmaceutical composition as

11
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provided herein., Non-Hmiting examples inchude humans, other mammals and other

non-manunalian animals.

10846]  “Disorder” or “condition” refer to a state of being or health statos of & patient or subject
capable of being treated with the glucocorticotd receptor modulators of the present tnvention.
Examples of disorders or conditions include, but are not limited to, obesity, hypertension,

depression, anxicty, and Cushing's Syndrome.

{8647} “Antagonizing” refors to blocking the binding of an agonist at a receptor molecule or to
inhibiting the signal produced by a receptor-agonist. A receptor antagonist blocks or dampens

agonist-mediated responses.

$63481  “Therapeutically effective amount” refers to an amount of 2 conjugated functional
J R =1
agent or of a pharmaceutical composition useful for treating or amcliorating an identified discase
or condition, or for exhibiting a detectable therapeutic or inhibitory effeet. The effect can be

detected by any assay method known in the art,

{86497 Description of compounds of the present invention are lmited by principles of
chemical bonding known to those skilled in the art. Accordingly, where & group may be
substituted by one or more of a number of substituents, such substitutions are selected 50 as to
comply with principles of chemical bonding and to give compounds which are not inherently
unstable and/or would be known to one of ordinary skill in the art as hikely to be unstable under

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

ift.  LCompounds

{8856]  The present invention provides many fused azadecalin compounds. In some

4

embodiments, the present invention provides compounds having the structure of formula kb
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wherein R’ of formula 1 is a heteroaryl ring having from 5 0 6 ring members and from 1 to 4
heteroatoms which can each independently be N, O or 8, optionally substituted with 1-4 groups
which can cach independently be R™ Each R' of formula 1 can independently be hvdrogen,
Cl.g alkyl, halogen, Crs haloalkyl, Cis alkoxy, Cig haloalkoxry, ~-CN, N-oxide, Cs 5 cycloalkyl,
or Cs.g heterocycloalkyl. Ring J of formula | can be a cycloalkyl ring, a heterocyceloalkyi ring,
an aryl ring or a heteroaryl ring, wherein the heterocyeloalky! and heteroaryl rings have from 5
to 6 ring members and from | o 4 heteroatoms which can each independenily be N, O or S,
Fach R® of formula I can inde ependently be hydrogen, Cig alkyl, halogen, Cy g haloalkvl,

Ci.6 alkoxy, Cy ¢ halonlkoxy, Cpe alkyl-Cg alkoxy, -CN, -OH, -NRPR®, -C(O}R*®, -C(O)OR™,
SCIOWR™ R, -SR™, -S(OWR™, -S(OLR%, (s 5 eyeloalkyl, and Cas heterocyeloalkyl, wherein
the heterocycloalkyl groups are opticually substituied 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 heter. ocycloalky! ring having from 5 to 6 ring member
and from 1 to 3 heteroatoms wherein sach can independently be W, O or 8, wherein the
heterocycloatkyl ring is optionally substituted with from 1 1o 3 R™ groups. R™and R™ of
formuta | can each independently be hydrogen or Cps alkyl. Bach R™ can independently be
hydrogen, halogen, hydroxy, Cig alkoxy, Crs haloalkoxy, -CN, or -NR™R™. Each R* can
independently be hydrogen or Cyg alkyl, or two R groups attached to the same ring atom can be
combined to form (=Q). R of formula I can be phenyl or pyridyl. cach optionally substituted
with {-4 R™ groups. Each R™ of formula | can independently be hydrogen, halogen, or

Cig baloalkyl. Subscript n of formula I can be an integer from § to 3. The compounds of
formula ¥ can also be the salts and isomers thereof,

{6051] In some embodiments, wherein R’ of formala I can be a heteroaryi ring having from 3
to 6 ring members and from 1 1o 4 heteroatoms which can cach independently be N, G or S,
optionally substituted with -4 groups which can cach independently be R™. Each R™ of
formula 1 can independently be bydrogen. Cy 4 alkyl, halogen, Cy haloalkyl, Cig alkoxy,

Cye haloalkoxy, -CN, Cyg cycloalkyl, ot Csg beterocveloalkyl, RingJof formula Ieanbe
cycloalky! ring, a heterocyeloalkyl ring, an ary! ring or a heteroaryi ring, wherein the
heterocycloatkyl and heteroary] rings have from 5 to 6 ring mentbers and from 1 t0 3
heteroatorns which can each independently be N, O or S. Bach R? of formula I can

independently be hydrogen, Cs alkyl, halogen, Cy.¢ haloalkyl, Ci¢ alkoxy, Cy¢ haloalkoxy,
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-CN, -NR™R?, Cag cyeloalkyl, or Cag heterocyeloalkyl, wherein the heterocycioalkyl groups are
optinnally substituted with 1-4 R* groups. R™ and R” of formula I can cach independently be
hydrogen or Crg alkyl. Each R* can independently be hydrogen, halogen, hydroxy, Ty alkoxy,
. haloalkoxy, -CN, or -NR*R™. R of formuia I can be phenyl or pyridvl, cach optionally
substitwied with 1-4 R* groups. Each R™ of formula { can independently be hydrogen, halogen,
or Cy.¢ haloalkyl, Subscript n of fornwula I can be an integer from 0 to 3. The compounds of

formula 1 can also be the salts and isomers thereof

[6652] In some embodiments, R’ can be a heteroaryi ring having from 5 to 6 ring members and
from ! to 3 heteroatoms which cach can independently be N, & or 8, optionally substituted with
1-4 groups which can cach mdependently be R™, FachR" can independently be hydrogen or
Cirs alkyl. Ring J can be tetrahydrofuran, phenyl or pyridyl. Each R can independently be
hydrogen, Ce alkyl, halogen, Cs haloalkyl, Cy alkoxry, Oy haloalkoxy, ~CN, -NR#R*®,

Cag eycloalkyl, or Cag heterocycloalkyl, R* and R? can each independently be hydrogen or
Cyg alkyl, R* can be phenyl or pyridyl, R* canbe F. Subscriptncanbe § or 1. In some

embodiments, each R can independently be hydrogen, Cig alkyl, Cis haloalkyl, or Cig alkoxy.

0953]  To some embodiments, R’ can be a heteroaryl ring having from. 5 to 6 ring members and
from { to 3 heteroatoms which can each independently be N, O or S, optionally substituted with
i-4 groups which can each independently be R™, Each R can jndependently be hydrogen or
Cr.s alkyl. Ring J can be phenyl or pyridyl, Each R can independently be hyvdrogen, balogen,
6 haloallyl, -ON or Cs.g heterocycloalkyl, R can be phenyl or pyridyl, R¥ can be F. In some

. 1 s
ernbodiments, cach R cau independently be hydrogen, Cy.s alkyl, Crs haloalkyl, or Cie alkoxy.

0054] The compounds of the present invention include at least ane stereogenic center af the
bridgehead carbon. Accordingly, the compounds can include a nixtore of isomers, including

enantiomers in 2 racemic mixture, or in enantiomerically pure mixtures that are sobstantially the

R- or S-isomer. In some embodiments, the compounds of formula T can have the following
structure:
RO 00
\‘ 1
N PN
e “OUNTTCH,) (\
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[B855]  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 3
to 6 ring members and from 1 1o 4 heteroatoms which can cach independently be N, G or S,
optionally substituted with 1-4 groups which can each independently be R'. In some
embodiments, the heteroaryl of R’ can be pyrrole, pyrazole, imidazole, triszole, tetrazole, faran,
oxazole, isoxazole, oxadiazole, thiophene, thiazole, isothiazole, thiadiazole, pyridine, pyrazine,
pyrimiding, or pyridazine. In some embodiments, the heteroaryl of R’ can be 2-pyrrole,
3-pyrrole, 1-pyrazole, 3-pyrazole, 4-pyrazole, S-pyrazole, 2-imidazole, 4-imidazole, 5-imidazole,

1,3, 3-triazol-4-v1, 1,2.3 ~triazol-5-vi, 1,2, 4-triazol-3-yl, 1,2, 4-trigzol-5-v1, 1,23 4-tetrazoi-1-vl,

1,2,3 4 tetrazol-5-v1, 2-foran, 3-furan, 2-oxazole, 4-oxazole, S-oxazole, 3-isoxazole,
4-isooxazole, 3-isooxazaole, 1.2 4-oxadiazol-3-v1, 1,2 4-oxadiazol-5-v1, 1,2,5-oxadiazol-3-yi,
1,3, 4-oxadiazol-2-yl, 2-thiophene, 3-thiophene, 2-thiazole, 4-thiazele, 5-thiazole, 3-isothiazote,
4-isothiazole, S-isothiazole, 1,2 3-thiadiazol-4-vl, 1,2 3-thiadiazol-5-y1, 1,2 4-thiadinzol-3-vl,
1,2 4-thiadiazol-5-yl, 1,2,5-thadiazol-3-v1, 1,3 4-thiadiazol-2-y1, 2-pyridine, 3-pyridine,
4-pyridine, pyrazine, Z-pyrimidine, 4-pyrimidine, S-pyrimidine, 6-pyrimidine, 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
ot pyrimidine. In some embodiments, the heteroaryt of R! can be imidazole, furan, oxazole,
oxadiazole, thiophene, thiazole, or pyridine. In some embodiments, the hetercaryl of R' can be
1-pyrazole, 3-pyrazole, 4-pyrazole, S-pyrazole, 2-imidazole, 4-imidazole, S-imidazole,

1,2, 3-trigzol4-yl, 12,3 ~triazel-5-v1, 1,2 4-triazol-3-vl, 1.2 4-triazol-3-v], 2-furan, 3-furan,
2-0xazole, 4-0xazole, S-oxazole, 1,2,4--0xadiazoi-3ay£, 1,2 4-oxadiazol-5-v1,
1,2,5-oxadiazol-3-vl, 1.3 4-oxadiazol-2-yl, 2-thiophene, 3-thiophene, 2-thiazole, 4-thiazole,
S-thiazole, 2-pyriding, 3-pvridine, 4-pyridine, pyrazine, 2-pyrimidine, 4‘%~pyrimidinc,
5-pyrimidine, or 6-pyrimidine. In some embodiments, the heteroaryl of R' can be 3-pyrazole,
pyrazole. Z-imidazole, 1.2 4-triazol-5-vl, 2-furan, 2-oxazole, 4-oxazole, 1,3.4-oxadiazol-2-yl,
2-thipphene, 2-thiazole, 4-thiazole, S-thiazole, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine, or
Z-pyrimidine. In some embodiments, the heteroary! of R' can be 2-imidazole, 4-imidazole,
5-imidazole, 2-furan, 3-furan, 2-oxazole, 4-oxazole, S-oxazole, 1,2 4-oxadiazol-3-vl,

1,2, 4&-oxadiazol-5-vi, 1,2 5-oxadiazol-3-vl, 1,3 4-oxadiarol-2-yl, 2-thiophene, 3-thiophene,

Z-thiazole, 4-thiazole, S-thiazole, Z-pyridine, 3-pyridine, or 4-pyridine.

o
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[9056]  In some embodiments, the heteroaryl of R' can be optionally substituied with 1-4
groups which can each independently be R™®. In some embodiments, each R' can independently
be hydrogen, Cre alkyl, halogen, C. s haloalkyl, Cy¢ alkoxy, 4 haloalkoxy, -CN, N-oxide,
Cs.5 cycloalkyl, or Cug heterseveloalkyl In some embodiments, cach R'® can independently be
hydrogen, Cis alkyl, Cyg haloalkyl, T alkoxy or Cig heterocvcloalkyl. In some
embodiments, cach R' can independently be hydrogen, T alkyi, Cig haloalkyl, or Cis alkoxy.
In some embodiments, cach R'* can independently be hydrogen, Crs alkvl, or Crg haloalkyl. In
some embodiments, cach R™ can independently be hydrogen or Cpg 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, each R™ can independently be hydrogen, methyl, ethyl,
irifluoromethyl, methoxy, or pyrrolidinyl. In some embodimenis, each R™ can independently be
hydrogen, methyl, ethyl, trifluoromethyl, or methoxy. In some crubodiments, cach R can

independently be hydrogen or methyl,

{08571 RingJ of formula I can be any suitable ring. In some embodiments, ring J of formala 1
can be a cycloalkyl ring, a betevocycloalkyl ring, an arvl ring or g heteroaryl ring, wherein the
heterooycloaikyl and heteroary] rings can have from 3 to & ring members and from 1 to 4
heteroatorns which can cach independently be N, O or 8. To some embodiments, ring J can be
heterocycloalkyl, aryl or heteroaryl. Suitable beterocyeloatky! groups inchude those defined
the definttions above. In some embodiments, the heterocveloalkyl can tetrahyvdrofuran, Suifable
aryl groups for ring J inchude those defined in the definitions above. Representative aryl groups
include phenyvl and naphthyl, In some embodiments, the arvi group of ving I can be phenyl.
Suitable heteroaryl groups for ring J include those defined in the definitions above.
Representative heteroaryi groups include pyrrole, pyridineg, imidazole, pyrazole, iriazole,
tetrazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,24~ and 1,3, 5-isomers), thiophene,
furan, thiazole, isothiazole, oxazole, and isoxazole. Tn some embodiments, the hetercaryl can be
pyridyt or thiophene. In some embodiments, ring J can be arvl or hetercaryl. in some
embodiments, ring J can be phenyl, pyridine, imidazole, pyrazole, triazole, tetrazole, thiadiazole,
isothiazole, isoxazole, cyclohexyl, tetrahydrofuran and tewrahvdro-2H-pyran. In some
embodiments, ring I can be phenyl, pyridine, or pyrazole. In some embodiments, ring § can be
tetrahydroforan, phenyl, pyridyl or thiophene. In some embodiments, ring I can be phenyl. In

some embodiments, ring J can be pyridyl. In some embodiments, ring J can be pyrazole.
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[8058]  in some embodiments, the heteroaryt 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-yvl, 2-thiophene, Z-thiazole,
4-thiazole, 5-thiazole, 2-pyridine, 3-pyridine, 4-pyridine, pyrazineg, or 2-pyrimidine, and Ring 1
can be Z-pyridine, 3-pyridine, 4-pyridine, imidazol-2-v1, imidazol-4-yl, imidazrol-5-v1, pyrazol-3-
vi, pyrazol-d-yi, pyrazol-5-vi, 1.2, 3«rtazol-4-yl, 1,2,3-trtazol-5-vl, isoxazol-4-vi, cvelohexyl,

tetrahydrofuran or tetrahydro-2H-pyran.

{88%9] Ring J of formula I can be substituied with any suitable number of RY groups. Each R’

of formula I can independently be hiydrogen, T alkyl, halogen, Cig haloalkyl, Cis alkoxy,

Ci haloalkoxy, Crs alkyl-Crs atkoxy, -CN, -OH, -NR¥R™, -C(O)R*, ~C(OYOR™,

SC{OWNRPRY, -SR™ -SIOR™, -S{OLR™, Cys cycloalkyl, or Cs.s heicrocyeloalkyl, wherein the

heterocycloalkyl groups are optionally substituted with 1-4 R* groups. In some embodiments,
ach R® of formula T can independently be hydrogen, Cys alkyl, halogen, Cy.¢ haloalkyl,

Cy. alkoxy, Ce halﬁd]kw}:, Cie alkyl-Cre alkoxy, ~-CN, NRPR? ~C{O)OR2‘°‘, S O}ZRZ‘“,

Csx cyeloalkyl, or Cig heterocycloalkyl, wherein the heterocycloalkyl group has 546 ring

members and | fo 2 heteroatoms. Tn some embodiments, cach R of formula I can independently
be hydrogen, Cig alkvl, halogen, Cy.¢ haloalkyl, Cig alkoxv, C, ¢ haloalkoxy, Cyg alkyi-

Crs alkoxy, -CN, NR“R?, S(O)QR.&‘Q Cag oyeloalkyl, or Cag heterocyeloalkyl, wherein the
heterooyeloalkyl group has 5-6 ring members and 1 to 2 heteroatoms. Fach R” of formula T cun
independently be hvdrogen, Che alkyl, halogen, Cy haloalkyi, Cy 4 alkoxy, Ci¢ haloalkoxy,
-ON, -NR#R?, Cs.5 cycloalkl, or Cag heterocyeloalkyl, wherein the heterocycloalky! groups are
optionally substituted with [-4 R® groups. In some embodiments, each R? can independently be
hydrogen, halogen, Cy¢ haloalkyl, -CN, or heierocyeloalkyl having 5-6 ring members and 1 to 2
heteroatoms wherein at least one heteroatom is N, Heterocyeloalkyl groups having 5-6 ring
members and 1 io 2 heteroatoms with at least one nitrogen inclade, but are not Hmited o,
pyrrolidine, piperidine, pyrazolidive, imidazohdine, piperazine (1.2-, 1,3- and 1 4-isomers),
pxazolidine, isoxalidine, thiazolidine, 1sothiazoliding, morpholine, or thiomorpholine. In some
embodiments, cach R* can independently be hydrogen, methyl, ethyl, propyi, isopropy, F, Cl, -
C¥F;, CH,OMe, OMe, OCHE,, -CN, -NMcey, ~C{OYOH, -CIOWMe,, -8(ChMe, pyrrolidine,
piperidine or morpholine. in some embodiments, cach R? can independently be hvdrogen,
methyl, ethyl, F, Cl, -CFi, OMe, QCHF,, -CN, -NMe,, -S(CpMe, pyrrolidine, piperidine or

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

[—
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pyrrolidine, piperidine or morpholine. In some embodiments, R” can be ~CFj. Ring J can be

substituted with 1, 2, 3 or 4 R” groups. In some embodiments, ring J is substituted with 1 R*

ZrOUp.

ot H 2 Fad i T N ~ 25 24 2 2
[006G]  Several R groups can be further substituted with one or more of R™, R and R, R™
- b 4. ~ - D R
5 and R™ can each independently be hydrogen or Cy.; alkyl. Each R™ can independently be

3, al K "1 ok " H ’.,1 :‘!
hydrogen, halogen, hydroxy, Cig alkoxy, Ui haloalkoxy, ~CN, or -NR¥R™.

10861} R’ of formula | can be phenyl or pyridyl, cach optionally substituted with 1-4 R™
groups. In some embodiments, RY can be substitoied with | R group. Bach R™ group can
independently be hydrogen. halogen, or Ci¢ haloalkvl. In some embodiments, each R Broup
{0 can independently be H, F, CL, Br, or —CFs. In somc embodiments, cach R™ group can
independently be F or ~CF;. In some cmbodiments, R™ can be F. The R group can be present
at any position on the phenyl or pyridy! ring to form a 2-, 3- or 4-substituted ring. In some
embodiments, the pheny! or pyridyl ring is substituted at the 4-position. In some embodiments,

R’ can be 4-F-phenyl.

15 {88621 When R’ of fornmula 1 is 4-F-phenyl, the compounds of the present invention can have

the following structure:
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Alternatively, the compounds of the present fnvention can have the following structure:
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{3863} Subscript n of formula I can be an integer from 0 to 3. In some cmbodiments, subscript
pcanbed, 1,2, or 3. Insome embodiments, subscript n can be 0 or 1. In some embodiments,

subseript o can be 0. In some embodiments, subscript n can be 1.
{6864] In some cmbodiments, the compound of formula { can be:

Intermediate 13, (R)}-(6-{{t-chloropyridin-3-vhsulfonvl}-1-{4-fluorophenyi}-4 42,5.6,7 8-
hexahydro-1H-pyrazolo]3,4-glisoquinolin-da-y{pyridin-2-yhmethanone,

Intermediate 14, (R)~(0-{{6-chloropyridin-3-vDsulfony-1-{4-fluorophenyl}-4 42,5.6,7.8-
hexahydro-1H-pyrazolo] 3.4-glisoguinclin-da-yh(thiazol-2-yiymethanone,

Example 1. (R}-(1-{4-flyoropheny}-6-({4-{rifluoromethylphenylsulfonyiy-4,45,5.6,7 8~
hexahydro-1H-pyvrarolo]3.4-glisoguinolin-da-yl{pyridin-2-yhimethanone,

Example 1A, (R)-(1-(4-fluoropheny}-6-{(4-(triflucromethyliphenylsulfonyl)-4 44,5,6,7 8-
hexahvdro-1B-pyrazoto] 3 4-glisoquinohin-da-yi )1 -methyi-1 H-imidazol-2-yDmethanone,

Example | B, (R)-(1-{4-fluorophenyl}-6-{{4-tiriflucromethy phenvilsulfony3-4,44,5,6,7,8-
hexahydro-1H-pyrazolof3.4-glisoguinohin-da-yiipyridin-3-ylimethanone,

Example 1C. (R)-(1-{4-fluorophenyl}-6-({4-{iriflucromethy Dphenylsulfonyiy-4,42,5,6,7,8-
hexahydro-IH-pyrazolo3.4-glisogquinohin-da-yly{thiazol-2-vhimethanone,

Example 1D (R)-(1-(4-Buoropheny-6-((4-(rifinoromethyvphenylsulfonyi}-4,4a,5,6,7 8-
hexahydro-i H-pyrazolol3,4-glisoquinolin-4s-y13{S~-methyi-1 3 4-oxadiazol-2-
yvhimethanone,

Example 1E. (R}-(1-{(d-fluoropheny-6-({(4-(trifluoromethylphenybsutfonvi-4,44,5,6,7,8-
hexahydro-1H-pyrazolol3,4-glisoguinolin-da-y Y oxazol-4-ymethanone,

Example 1F, (R)-{1-{4-fluoropheny]-6-{{(4-{trifluoromethylphenviisulfonyiy-4,45,5,6,7 8-
hexahydro-1H-pyrazolol3 4-glisoquinolin-da-yi¥{oxazol-2-yiymethanone,

Example 1G. (R)-{1-{4-Tlooropheny -6-{{4-(trifluoromethyDphenylisulfonyvi)-4,42,5.6,7 8-
hexahydro-1H-pyrazoloi3 4-g lisoquinolin-da-vh}{furan-2-vimethanone,

Example 1H. (R)}-(1-{4-Tluoropheny}-6-({4-{triffuoromethylphenylsulfonyi-4 45,567, 8-
hexahvdro- 1 H-pyrazolo[3.4-glisoguinolin-4a-yD){thiophen-2-yDmethanone,

Example 11 (R)-{1-{4-fluorophenyl}-6-(m-tolylsulfonyl-4,42.5,6.7 8-hexahyvdro- 1H-

pvrazolof3.4-glisoquinolin-da-yl){oxazol-2-viymethanone,

i9
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Example 1J. (R)-( 1-{4-Tluorophenyi}-6-{m-tolyisulfonyl)-4,42,5,6,7 8-hexahydro~1H-
pyrazolol3 4-glisoguinolin-da-yi¥pyrimidin-2-vDmethanone,

Example 1K, (R)-(6-({3,5-difluorophenyDisulfonyi}-1-{4-fluorophenyl}-4,42,5,6,7 8-hexahydro-
1 H-pyrazolo[ 3,4-glisoquinolin-da-yi}{4-methoxypyridin-2-ylimethanone,

Example 1L, (R)-(4-cthylpyridin-2-yD{ 1 -(4-fluoropheny}-6-((3 4, 5-trifluorophenylsulfonyi)-
4 42,5,6,7,8-hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yiimethanone,

Exampie [ M. (R)-{1-{4-flucrophenyl}-6-({3 4, S-tmifluorophenylsulfonyi)-4,48,5,6,7 8-
hexahvdro-1H-pyrazolo]3 4-glisoquinohn-da-yii{4-methorypyridin-2-yDmethanone,

Example 2. {R)}-(1 {4-fluorophenyl}-6-({4-Huorophenysalfonyly-4,48,5 6,7, 8-hexahydro- 1 H-
pyrazoto{3 d-glisoquinolin-da-vyD{pyridin-2-ylimethanone,

Exarple 2A. (R)-{6~-((3-fuorobenzyDsulfony)-1-(4-fluorophenyly-4,4a,5.6,7 8-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-da-yl }{thiazol-2-ymethanone,

Exarnple 2B, ({(4aR)~1-{4-flocrophenyl}-6-({{{R/S)-tetrahydroforan-2-yimmethylsulfonyl -
4.42,5,6,7 8-hexahydro-1H-pyrazolo] 3, 4-glisoquinolin-da-yD{thiazo -2 -yl ymethanone,

Example 2C. (R)}-(1-(4-Thuorophenyl}-6-{o-tolyisulfony}-4,4a,5,6,7 8-hexahydro-1H-
pyrazolof3,4-glisoquinolin-da-yli{pyridin-2-ylmethanone,

Example 2D, (R)-(6-({4-cthylphenylisulfonyli-1-(4-flucrophenyi}-4,4a,3,6,7,8-hexahydro-1H-
pyrazolof 3 4-glisoquinolin-da-yI¥pyridin-2-vhmethanone,

Example 2E. {(R)-(1-{4-fluorophenyl)-6-(m-tolyisulfonyi}-4 4a,5.6,7 &-hexahydro- 1 H-
pyrazolo[3 4-glisoquinolin-4a-y1i{pyridin-2-yDmethanone,

Example 2F. (Ry-(6-((3-chlorophenyhsulfonyl)- 1 -(4-fluorophenvi}-4 4a,5,6,7.8-hexahydro- { H-
pyrazolof3,4-glisoquinclin-da-yhi{pyridin-2-vlymethanone,

Example 2G. (R)-(1-{4-fluoropheny}-6-((3-methoxyphenylijsulfonyiy-4,4a,5,6,7,8-hexahydro-
iH-pyrazolo[3.4-glisoquinolin-da-y Y pyridin-2-viimethanons,

Example 2H. (Ry-{6-((4-chloro-3-fluorophenyDsulfonyi)- | -{4-fluorophenyl)-4.4a.5,6.7 .8~
hexahydro-1H-pyrazolof 3. 4-glisoqunolin-da-y M pyridin-2-yhimethanone,

Example 2L (R}-(3 ~{(4-fluorophenyD-6-{{4-methoxyphenyDsulfonyl)-4,42,5,6,7 R-hexabydro-1 H-
pyrazolof3,4-glisoquinolin-da-vi¥pyridin-Z-yvimethanone,

Example 21, (R)-6-((3-flnoro-4-methylphenyhisulfonyl -1 -{4-fluoropheny-4.44,5,6,7 8-

bexahydro-1H-pyrazoloi3,4-glisoguinolin-da~-v){pyridin-2-vlimethanone,

20
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Example ZK. (R)}-(1-{4-fluorophenyl}-6-{phenylsulfonyl)-4,42,.5,6,7 &-hexahydro-1H-
pyrazolo]3 4-glisoquinolin-da-vi{pyridin-2-yhimethanone,

Example 2L. (R)-{1-(4-fluorophenyv])-6-({2-fluoropheny Dsulfonyl}-4,42,5,6,7,8-hexahydro- 1 H-
pyrazolo|3.4-glisoquinolin-da-vD{pyridin-2-yDimethanone,

Example 2M. (R}-(1-{4-fluorophenyl)-6-({ I~-methyl-iH-pyrazol-4-ylisulfonyl}-4.42,5,6,7.8-
hexahydro-1H-pyrazolof3.4-glisoquinolin-da-y}{pyridin-2-ymethanone,

Exaraple 2N, (R}-(1 -(4-JuorophenyD-6-({6-(trifluoromethyljpyridin-3-vsulfonvl)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yH{pyridin-2-yDmethanone,

Example 20. {(R}{1-{4-fluoropheny-6-tosy1-4,4a,5,6,7 B-hexabydro-1 H-pyrazolof 3 4-
ghiseqoinohn-da~y{pyridin-2-yDimethanone,

Exarople 2P, (R}-{6-{{4-fluore-3-(trifluoromethyliphenyhsulfonyl)-1-(4-flucrophenyl}-
4,4a,5,6,7 8-hexahydro-TH-pyrazolo]3,4-glisoquinolin-da-y{pyridin-2-y1imethanons,

Example 2. (R)-4-((1 -(4-fluorophenyl}-4a-picolinoyi-4a,5,7 8-tetrahydro- 1 H-pyrazolo3 4-
glisoguinolin-6{4H -yhsulfonylbenzonitrile,

Exawple ZR. (R)}-(1-(4-fluorophenyl}-6-{({6-methoxypyridin-3-yDsulfonyl}-4,4a,5,6,7 8~
hexabydro-1H-pyrazolo{3 4-gliscquinolin-da-y D{pyridin-2-vyDmethanone,

Example 28. (R}-(1-(4-Tuoropheny-6-((tetrahvdro-2H-pyran-d-ylisulfonyl)-4 4a,5,6,7.8-
hexabydro-1H-pyrazolof3,4-glisoquinolin-da-y1}pyridin-2-yhmethanone,

Example 2T, (R)-{6-{cyclohexylsulfonyD)-1-(4-flucrophenyl}-£ 4a,5,6,7,8-hexahvdro- 1 H-
pyrazolof3 4-glisoquinclin-da-yli{pyridin-2-yymethanone,

Hxanmple 2UL (R)-(6-{(1-cthyl-1H-pyrazol-3-yhisulfonyl)- 1 -(4-flnorophenyi)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo]3,4-glisoquinolin-da-yi ¥ 4-{trifluoromethyljpyridin-2-
yhmcthanone,

Example 2V. (R)}~{0-((3.5-dimethyl-1H-pyrazol-4-yBsulfonyl}-1-{4-fluorophenyly-4,42,5,6,7.8-
hexahydro-iH-pyrazoloi3.4-glisoquinolin-da-yH{4-(triflucromethylipyridin-2-
yhmethanons,

Example 2W . (R)-(6-((1 B-tnudazol-4-yhsulfonyD- i -(4-fluoropbenyl}-4,42,5,6 .7, 8-hexahydro-
PH-pyrazolof 2 4-ghisoguinolin-da-yH4-{(rifluoremethyipyridin-2-ylimethanone,

Example 3. (R)-(1~(4-fluorophenyl)-6-((6-rorpholinopyridin-3-ylsulfony)-4,41,5,6,7 8-

hexahydro~-1H-pyrazolof3,4-ghsoquinotin-da-y{pyridin-2-viimethanone,
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Exampie 4. (R}-{1-{4-fluoropheny}-6-{(6-(pyrrolidin-1-yDpyridin-3-vhisuifonvi)-4,42.5,6,7 8-
hexahydro-1H-pyrazelof3.4-glisoquinolin-da-y1}{thiazol-2-yhimethanone,

Exarmple 5. (R}-(i-(4-fluorophenyl}-6-({4-fluorophenylisulfonyi)-4,48,5,6.7,8-hexahydro- 1 H-
pyrazolol3.4-¢glisoquinolin-da-yHthiazol-2-viimethanone,

Example SA. {R)-(1-{4-fluorophenyD-6-{(3-fluorophenyl)sulfonyl)-4,42.5,6,7 §-hexahydro-1H-
pyrazolof3,4-glisoquinolin-4a-vii{thiazol-2-vl)methanone,

Example 5B, (R)-4-(((1-(4-fluorophenyl-4a~-{thiazole-2~carbonyl}-4a,5,7 R-tetrahydro~- 1 H-
pyrazolof3.4-ghisoqumolin-6(4H}-ysulfonyDmethyDbenzonitrile,

Example 53C. (R)-{1-{4-fluorophenyl}-6-{{3-(trifluoromethylphenvhsulfonyi}-4,42,5,6,7,8-
hexabydro-iH-pyrazolo{3,4-glisoguinohn~da-y1 }{pyridin-2-yHmethanone,

Example 5D, {R)-{1-{4-fuorophenyh-6-{{4-{(trifluoromethyliphenysulfony-4,44,5,6,7,8-
hexahydro-1 H-pyrazolo[3,4-glisoquinolin-4a-v1){(1-methyi-1H-1,2 4-triazol-5-
vhmethanone,

Example SE. (R)-(1-(4-fluoropheny)-6-((4-(trifluoromethylivhenyDsulfony-4,4a.5 6,7 8-
hexahydro-1Hepyrazolo{3,4-glhisoquinolin-da-yi}pvrazin-2-yDhmethanose,

Example SF. (R}-(1-(4-floorophenvi}-6-((8-fluoropyridin-3-ylisulfonyi-4.4a,5,6,7, &-hexahydro-
1H~pyrazolof 3, 4-glisoquinolin-da-yh{pyridin-2-ymethanone,

Example 5G. (R)-(1-(4-fiuorophenyl }-6-{(3-fluorophenysulfony -4 42 56,7 8-hexahydro- 1 H-
pyrazolof 3. 4-glisoquinolin-da-vi{pyridin-2-yimethanone,

Example SH. {(R)-(1-{(4-fluoropheny}-6-{{4-(trifluoromethyphenvl)sulfonyl}-4 42,5.6,7 8-
hexahydro-1H-pyrazolo{3.4-glisoquinolin-da-y{§-methoxypyridin-2-vhmethanone,

Example 5L (R)}-{{-{(4-fluoropbenyl-6-({4-(triflucromethyi}phenyjsulfonyi)-4,4a,5,6,7, 8-
hexahydro-1H-pyrazoloi3 . 4-glisoquinolin-da-y{thiazol-5-yhmethanone,

Example 5J. (R)-{1-{4-fluorophenyl}-6-((S-fluoropyridin-3-y)sulfonyi}-4,44,5,6,7, §-hexahydro-
I H-pyrazolol3 4-glisoquinolin-da-yl¥thiazol-2 -yl ymethanone,

Example 6. (R}-{1-(4-fluorophenyl}-6-({4-{pyrrolidin- I-yiphenyvlsulfonyl}-4,42,5,6,7,6-
hexahydro-1H-pyrazolo[3 4-glisoguinohn-da-vithiazol-2-vDimethanone,

Example 6A. (R)-(1-{4-fuorophenyl-6-{((3-(pyrrohdin- | -yiphenyhsulfonyl}-4 44,567 8-
hexahydro-1H-pyrazolo]3.4-glisoquinolin-da-vi){thiarol-2-vDimethanone,

Example 7. (B3 I-{4-fluorophenyi}-0-{{ 3-{ piperidin- I -vl}pyridin-3-yiisalfonyi)-4,4a,5 6,7 8-

o RV

hexahydro-1Hopyrazolo]3.d-glisoguinolin-da-vi {thiazol-2-yDmethanone,

o
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Example 7A. (R)-(1~{4-fluoropheny}-6-((5-(pyrrolidin- 1 -y Dpyridin-3-yljsulfonyl)-4,4a,5 6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yi}{thiazol-2-yhimethanone,

Example 8, (R)}{ i -(4-flucrophenyl}-6-{{6-(pyrrolidin-1-ypyridin-3-vljsulfonyij-4,42,5,6,7 8-
hexahvdro- | H-pyrazolo{3.4-gliscquinolin-da-vi{pyridin-2-yDimethanone,

Example 9. ((R)-i-{4-fluorophenyl}-6-{(6-((R}-3-flnoropyrrolidin- 1 -yDipyridin-3-vhsulfonyl)-
4.4a.5.6,7.8-hexshvdro-{ H-pyrazolol3 4-glisoguinolin-4da~yi{thiazol-2-viimethanone,

Exarmple 10, (R)-{ 1-(4-fluorophenyl}-6-{{4-(pyrrotidin-1-yDpbenylsulfony(}-4,42,5,6.7,8-
hexabydro- 1 H-pyrazolof3.4-glisequinolin-4a-yl{pyridin-2-yDmethanone,

Example 10A, (R)-(1~{4-fluoropheny[}-6-(( S-(piperidin- -y Dpyndin-3-yisulfonyl)-4.4a,5,6,7 8-
hexahydro- | H-pyrazolo]3.4-glisoquinolin~-da~-yh{pyridin-2-yDmethanone,

Example [0B, (R)-{ | -(4-flucrophenyl}-6-({ 5-{pyrrolidin-1 -y hpyndin-3-yhsulfonyl)-4,42,5,6,7.8~
hexahydro-1 H-pyrazoio{3 4-gliscquinolin-4a-vi}{pyridin-2-yhmethanone,

Exarnple 11, (R)-{1-{4-fhiorophenyi}-6-{{4-{irifluoromethypbenylsutfonyi}-4 42,5.6,7 8-
hexahydro- 1 Hepyrazolo]3,4-glisoquinolin-da~yh{thiazol-4-yhmethanenc,

Exarmnple 11A. (R)-(6-((4-chiorophenylsulfonyi}-1-{4-tluorephenyl)-4,4a,5,6,7 &-hexahydro- 1 H-
pyrazolof3 4-glizoquinchin-da~-yi(pyridin-2-ymethanone,

Example 118, (R)-(1-(4-fluorophenyh)-6-({4-methoxy-3-methylphenyDsulfonyl)-4,44,5.6,7,8~

hexahvdro-1H-pyrazolol3,4-glisoquinolin-da-yI}{pyridin-2-vi)methanone,

hexabydro-1H-pyrazolo[3,4-glisoquinolin-4a-y1¥{pyridin-2-vhmethanone,

Example 11D, (R)-(6-{(3-fluoro-4-methoxyphenyhsulfonyD-1-(4-fluorophenyiy-4,4a,5,6.7,8-
hexghydro-1He-pyrazolo{3,4-glisoquinolin-da-y D pyridin-2-yhmethanone,

Example 11E. (R)-(6-((Z-fluoro-4-methyiphenyhisulfonyly- [ -(4-fluorophenyi)-4,42,5,6,7,8-
hexahvdro-1H-pyrazolo]3,4-glisoguinolin-4da-yi¥pyridin-Z-vl)methanone,

Exanmple 1F. (R)-(I-{4-fluorophenyl}-6-{m-tolylsulfonyi}-4.44.5,6,7 8-hexahydro-1H-
pyrazolo] 3 4-gHzoquinolin-da-yi) thiazol-4-vlymethanone,

Example 11G, (R)-3-({ 1-(4-fluorophenyl}-4a-picolinoyi-4a,5,7 B-tetrabydro- 1 H-pyrazolof 3,4~
glisoquinolin-6{4H v Dsulfonylibenzonitriie,

Example 1TH. (R)-{6-((4-(diflvoromethoxyipbenylsul fonyl)~1-(4-fluorophenyl-4,4a,5,6,7 8~

hexahydro-~1H-pyrazolo[3,4-glisoquinolin-da-y I} pynidin-2-viymethanone,

]
[
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Example 111 (R}-(1-{(4-fluorophenyl-6-((3-(triflucromethoxy)phenyhsulfonviy-4,42,5.6,7,8-

hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-y} pyridin-2-vhimethanone,
Example 1], (R)-{6-{(3,5-diftuorophenylsulfonyl)-1-{4-fluorophenvli-4 4a,5,6,7 &-hexahydro-

tH-pyrazolo[3,4-glisoquinclin-da~-y{pyridin-2-viimethanone,

Example 11K, (R}-(1-{(4-fluorophenyl}-6-tosyi-4 42,5,6,7,8-hexabhydro-1 H-pyrazolo[3.4-
glisoguinolin-4a-vi)(thiazol-4-yhimethanone,

Example 1L, (R-6-((3-{difluoromethoryiphenylsulfonyi-1-{4-fluorophenyi}-4,44,5,6,7 8-
hexahydro-1H-pyrazolof3.4-glisoquinolin-da-vix{pyridin-2-yDmethanone,

Example HM. (R3-(6-{(3,4-dimcthyiphenyDsolfonyii- L -{4-fuoropheny-4,42,5,6,7,8-
hexahydro-1H-pyrazoiof3,4-glisoquinohn-da-yi{pyridiv-2-yimethanone,

Exarople | IN. (R3-{6-((3,5-dimethyiphenyijsuifonyl)-1-(4-fuorophenyi)-4.44,5,6,7 8-
hexahydro-1 H-pyrazolof3,4-glisoguinclin-da-y1}(pyridin-2-viimethanone,

Example 1100 (R}-(1-(4-luoropheny -6-({6-methyipyndin-2-visulfonyl)-4,4a,5,6.7 8-
hexahydro-1H-pyrazotol3,4-glisogquinolin-4a-vi¥pyridin-2-yDimethanone,

Exarple 11P. (R)-{6~((3,4-difluoropbenyljsulfonyly-1-(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro-
tH-pyrazolo{3 4-glisoquinolin-da-y X pyridin-2-ylmethanone,

Example 11Q. (R)~(1~(4-fluoropheny! }+6-((3.4,5-trifluorophenylsulfonyl-4.4a,5,6,7.8-
hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-y pyridin-2-vimethanone,

Example 1R, (R)-{6-{{3-chioro-4-flucrophenylisulfonyly-1-{(4-fluoropheny)-4,4a.5,6,7 8-
bexabydro-1H-pyrazolo{3 4-glisoquinolin-4a-vE{pyridin-2-vi)methanone,

Example 118, (R}-3-({1-{(4-fluorophenyli-4a-(4-methyipicolinoyl)-42,5,7 &-tetrahydro- 1 H-
pyrazolol3 4-glisoquinolin-6{4H}-ysulfonyYbenzonitrile,

Example 11T, (R)-(1-{4-fluorophenyl}-6-({ | -methyl-1H-pyrazol-4-yijsuifonyiy-4,4a,3,6,7,8-
bexshydro-1H-pyrazolo[3,4-glisoquinolin-da-yI{4-methylpyridin-2-viymethanone,

Example 11U (R}-(6-((3 4-difluorophenyljsutfonyly- 1 -(4-fluorophenyi}-4,42,5,6.7,8-hexahvdro-
[H-pyrazolof3.4-ghsoquinolin-da-yD{4-methylpyridin-2-vimethanons,

Example LTV (R)-(I-{4-flucrophenyl}-6-({(I-methyl- 1 H-imidazol-4-yselfonyl}-4,44,5,6,7 8-
bexahydro-TH-pyrazolo[3,4-glisoqumolin-da-yi}{4-methylpyridin-2-vhmethanone,

Example TIW. (R)-(6-{(3,5-diftuorophenylsulfony!}- 1-{(4-fluorophenyl}-4,42,5,6,7, 8-hexahydro-

PH-pyrazole[3,4-glisoquinolin-da-yI¥4-methylpyridin-2-ylimethanone,
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Example 11X, (R)-(1-{4-Tluorophenyl}-6-((3 4, 5-trifluorophenvl)sulfonvl)-4,44,5,6,7,8-
hexahydro-1H-pyrazolo{3.4-gliscquinolin-da-vi¥4-methylipyridin- 2-yiymethanone,

Example 11Y. (R}~(1-{4-fluoropheny}-6-{(3-(methvisulfonyhphenylsulfonyl}-4.4a,5,6,7 8-
hexahydro-iH-pyrazolo[3.4-glisoquinolin-da-yH{pyridin-2-yDimethanone,

Example 112, (R}-3-((1-{(4-fluorophenyl)-da-picolinoyl-da, 5.7 8-tcirahydro-1 H-pyrazolo[3,4-
glisoguinohin-6(4H -y hsulfonyhbenzoic acid,

Exarmple [HAA, (R)-{ 1 -(4-fluorophenyi}-o-({3-{methoxvmethyUphenylsulfonyii-4,44,5,6,7,8-
hexahydro-1H-pyrazolo[3.4-glisoquinolin-da-vi}{pyridin-2-ylimethanone,

EBxawple HHAB. (R)3-(1-{4-Booropheny)-6-({(4-methyl-3 4-dithydro-2H-pyrido{ 3,2-b}{ 1 4lorazin-
T-yhsuifonyl}-4,4a,5 6,7 8-hexshydro- 1 B-pyrazolo[3 4-glisoquinciin-da~-yDipyridin-2-
vhmethanone,

Example HAC, (R} -(4-fluorophenyl}-6-((2,3 4-trifluorophenylsulfonyl}-4,42,5,6,7,8-
hexahydro-1H-pyrazolo[3.4-ghsoquinolin-da-y Y pyridin-2-yl imethanone,

Example 1TAD. (R)}-(1-(4-fluoropheny-6-((6-{trifluoromethylipyridin-2~vDsulfonyl)-
4.4a,5,6,7 8-hexahydro-1 H-pyrazoto[3,4-glisoguinolin-da-y}{pyridin-2-vimethanone,

Example HTAE. (R)-(1-{(4-Huorophenyiy-6-((6-(trifluoromethylpyridin-2-yDNsulfouyi)-
4.4a,5,6,7,8-hexahvdro-1 H-pyrazolo]3,4-gliscquinolin-da-vly{4-methyipyridin-2-
ylimethanone,

Example 1HLAF. (R)}-{(6-((3 4-dichlorophenyisutfonyl)-1-(4-fluorophenviy-4,4a.5,6,7.8-
hexabvdro-1H-~pyrazolof3,4-glisoquinolin-4a-yij{pyridin-2-vh)methanone,

Example 1IAG. (R)-{1-{4-fluorophenyl}-6-((3-{triflucromethylphenyhsuifonyi)-4.4a,5,6,7 8-
hexahydro-1H-pyrazolo] 3,4-glisoquinolin-4a-yi}{4-methyipyridin-Z-ymethanone,

Exanple HHAH. (R)-{6~{{(1-ethyl-1H-pyrazoi-4-yDsulfonyl)-1-(4-fluorophenyl}-4,44,5,6,7,8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-vH{4-methylpyridin-2-vhmethanone,

Example LTAL (R)3(6-((1.5-dimethyi-1H-pyrazol-4-yhsulfonyh-1-(4-fluorophenyi)-4,42,3,6,7,8-
bexghvdro-1H-pyrazolo]3,4-glisomunolin-da-yiy{4-methylpyridin-2-yymethanone,

Example AL (R)-(1-(4-ThuorophenyD}-6-(({-methyl- 1 H-pyrazol-5-vijsulfonyi)-4,4a,5,6,7.8-
hexahydro-1H-pyrazolo] 3.4~glisoquinolin-du-yi}{4 ~m;=.€hyspvridm»2»y DBrethanoue,

Example TTAKL (R)-(1 -(4d-fhuorophenyl)-6-({ I -methyl- ] H-pyrazolb-3-ysulfonyl)-4,4a,5,6,7,8~

hexahydro-TH-pyrazolo{3,4-glisoquinolin-da-y{4-methylipyridin-2-ylymethanone,

[ Q]
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Example 1TAL. (R)-{6-{{4-flucro-3-mothyiphenylisulfonyl)-1-(4-flucrophenvi}-4,4a.5,6,7 8-
hexahydro-1H-pyrazolo[3.4-glisoquinolin-da-yl ¥ 4-methylpvridin-2-vlmethanone,

Example 1AM, (R)(1-{(4-flnoropheny}-6-{(4-methyl-3 4-dihvdro-2H-pyrido]3,2-
bl{1.4]oxazin-7-ysulfonyl}-4,4a,5.6,7 8-hexahydro-1 H-pyrazolo[3,4-glisoquinolin-4a-
vid4-methylpyridin-2-yImethanone,

Example LTAN. (R}-{6-({2,3-dihydrobenzofuran-5-yhsulfonyl}- 1 -(4-flucrophenyl)-4.4a,5,6,7,8-
hexahydro-TH-pyrazolo]3.4-glisoquinolin-da-y D 4~methyipyridin-2-viymethanone,

Example LTAQ. (R)-5-((1 -{4-Buoropheny-4a-{4-methylpicolinoyij-4a,5.7 8-tetrahydro- | H-
pyrazolol 3 A~glisoquinolin-6{4H}-visutionyi--methyviindolin-2-one,

Example HHAP. (R)-(1-{4-fluoropheny!}-6-((3-(methylaulfounylpbenylsulfonyiy-4,4a,5,6,7 8-
bexahvdro-1H-pyrazolo[3.4-glisoquinolin-da-y {4-methylpyridin-2-vlmethanone,

Example HTAQ. (R}(6-((1,3-dimethyl-1H-pyrazol-4-yhsulfonyl-1-{4-fluorophenyl}-
44a.5,6,7, 8-hexahydro- 1 H-pyrazolo{3 4-glisoquinolin-4a-yl3{4d-methylpyridin-2-
ylimethanone,

Exaraple 1TAR. (R}-(6-{(2,3-dibydrobenzofblf 1 4]dioxin-6-yhsuifony - 1 -{4-fluorophenyi)-
4,43,5,6,7,8-hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-y {4-methylpyridin-2-
yhmethanose,

Example 11AS. (R)-(6-((3-fluoro-4-(trifluoromethyphenyljsulfonyl)- 1 -(4-fluorophenyi)-
4.42,5,6,7,8-hexahydro-1H-pyrazolo]3,4-gliscquinolin-da-yiy{(4-methylpyridin-2-
yhimethanone,

Example HAT. (R}-{6-{(3-fluoro-4-(trifluoromethyDiphenyisulfonyiy-1-(4-fluorophenyl}-
4.4a,5,6,7.8-hexahydro- i H-pyrazolof 3 4-glisoquinclin-da-y{pyridin-2-ylymethanone,

Example 11AU. (R)-3-{{4a-{4-cthyipicolinoyl)- 1 -(4-fluorophenyly-44,5,7 8-tetrahydro-1 H-
pyrazolof3,4-glisoquinolin-6{4H}-ylsulfonyiibenzoniirile,

Example 1AV (R)-{4-cthylpyridin-2-yD{i -(4-fluorophenyl - 6-({6-(trifluoromethy Dpyridin-2-
vhsuifonyl}-4.4a,5,6.7, 8-hexahvdro- | H-pyrazolo[3 4-ghsoquinolin~da-ymcthanone,

Example HAW. (R)-3<(1 (4-fluorophenyl-da-{d-methyipicolivoyl-4a,3.7, 8-tetrabydro- 1 H-
pyrazolof 3 4-ghisoqumolin-6{4H)-yhsulfonyijbenzote acid,

Example VLAY, (R)-(6-((3,5-dimethylisoxazol-d-yisulfonyl}y-1-(4-flaorophenyl}-4,44,5,6,7 8-

hexahydro~-1H-pyrazolo3 4-ghsoqunolin-da-yi}{4-methyipyridin-2-ymethanone,

26
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Example TTAY . (Ri-(6-((1 -cthyl-1H-pyrazob-d-ylisulfony - [ -(d-flucrophenvi)-4 42.5,6,7.8-
hexahydro-1H-pyrazolo{3,4-glisoquinolin-da-vi){pyridin-2-vhimethanone,

Example HHAZ, (R)-(I-phenyl-6-((3-(trifluoromethylyphenylisulfonyl)-4,4a,5,6,7.8-hexahydro-
iH-pyrazolo[3,4-glisoquinolin-da-yI¥pyridin-2-yDmethanone,

Example 11BA. (R)}-(6~((1,3-dimethyl-1 H-pyrazol-5-ylisulfonyi)-1-(4-fluorophenyl}-
4.4a,5,6,7,8-hexahydro- 1 H-pyrazolo{3,4-glisoquinolin-da-vi{{4-methylpyridin-2-
vimethanone,

Example HBB. (Ry-(1-(4-Ruorophenyl-6-((2-{trifluoromethyl}pyridin-4-ylsulfonyl)-
4,4a,5,6,7 8-hexabydro- 1H-pyrazolof3,4-glisoquinolin-4a-yi}{4-methylpyridin-2-
yhmethanone,

Example 11BC, (R)-(1-(4-fluoropheny}-6-{{4-(trifiuoromethyDpyridin-2-visulfonyl}-
4,42,5,6,7,8-hexahydro-1H-pyrazolo[3,4-glisoquinolin-da-y{4-methylpyridin-2-
viymethanone,

Example 11BD. (R}-(1-(4-fluorophenyh)-6-{(5-mothyl- 1 H-pyrazol-4-ylisulfonyl}-4,4a,3 6,7 &-
hexahydro-1H-pyrazolo3.4-glisoquinolin-da-y }{4-methyipyridin-2-yhmethanone,

Example 11BE. (R)-(1-(4-fluoropheny!}-6-((2-(trifluoromethyhpyridin-4-vlsutfonyl)-
4.4a,5,6,7 8-hexahydro-1H-pyrazoio[3 4-glisoquinolin-da-y){pyridin-2-yhmethanone,

Example 11BF. (R)(6-((4-chloro-3-{(triftuoromethyl)phenylsulfonyi)- 1 -{(4-fluorophenyi)-
4.4a.5,6,7 8-hexahydro-1H-pyrazolo{3,4-gliscquinotin-4a-yD){pyridin-2-vlymethanone,

Example 11BG. {(R)}-(6-{(3-chioro-4-methyiphenylisulfonyly- 1-{4-fluorophenvi)-4,4a,5,6.7, 8-
hexabydro-1H-pyrazolo]3.4-glisoguinolin-da~y1} pyridin-2-yDmethanone,

Example 11BH. (R)-(6-((3 4-difluorophenytisulfonv)-1 -{4-fluorophenyl)-4.42,5,6,7.8-
hexahydro-i1H-pyrazolo]3.4-glisoquinolin-da-y1}2-(pyrrolidin- 1 -yBpyridin-4-
yiymethanone,

Example 11BL (R}-(1-(4-flucrophenyl)-6~{{ L-methyl-1H-pyrazol-3-yhisulfonyly-4.44,5,6,7,8-
hexshydro-1H-pyrazolo{3.4-glisoquinolineda-y Y 4-(trifluoromethypyridin-2-
vhmethanone,

Example 1 IBJ. (R}-(1-{4-Buorophenyl}-6-((1-methyl- 1 H-pyrazol-3-ylsultfony{}-4,42,5,6,7 8-

hexahydro-1H-pyrazolof3 d-glisoquinolin-ta-vhipvridin-2-yDimethanone
LRERS 1 YRR Yt s
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Example 11BK. {R){ 1-{4-fluoropheny])-6-{(5-methyl-1 H-pyrazol-d-vl}sulfonyl}-4,4a,5,6,7 &~
hexahydro-1H-pyrazolo]3.4-glisoquinolin-da-y Y 4-(trifluoromethylypyridin-2-
viymethanone,

Example 1TBL. (R)-3-{(1-{4-fluoropheny-da-(4-(irifluoromethy picolinoyl}-4a,5,7 &-
tetrahydro~ FH-pyrazolo|3.4-glisoquinolin-6(4H}-yhsulfonylibenzonitrile,

Example 11BM. (R)-{1-{4-fluorophenyl}-6-((1-methyl-1 H-pyrazol-5-vhsolfonvi)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolo{3 4-glisoguinolin-da-y{4-{trifluoromethy Dpyridin-2-
vipoethanoune,

Example 11BN, (R){&6-((1.5-dimethyl- | Hpyrazobd-yhsulfonyi)- L-(4-fluorophenyl)-
4,4a,5,6,7 8-hexashydro-1H-pyrazolo[3,4-glisoquinolin-da-y B{4-{rifluoromethypyridin-
2-ylmethanone,

Example 11BO, (R)(6-((1 H-pyrazol-4-yhsulfonyl}-1-{4-fluorophenyl}-4,42a,5.6,7 &-hexahydro-
{H-pyrazolo| 3,4-gJisoquinolin-4a-y{(4-(Influoromethypyridin-2-yhmethanone,

Example 11BP. (R)-{ 1 -(4-Tluorophenyp-6-{(1 -methyl-3~(triflucromothyi)- | Hepyrazol-4-
visulfonyl)-4,4a.5,6,7, 8-hexahydro- L H-pyrazolof3,4-glisoquinolin-4a-y1 ) pyridin-2-
vhmethanone,

Example 11BQ. (R)-(1 -(4-fluorophenyl}-6-{(3,4,5-triflucrophenylisulfonyl}-4,4a,5,6,7 &-
hexahydro-1H-pyrazolo(3 4-glisoquinolin-da-yl(4-{triflucromethyDpyridin-2-
ylymethanone,

Example 11BR. (R)-{1-{(4-chlorophenyl}-6-{(1-methyl-1 H-pyrazol-3-vijsulfonyi}-4,42,5.6,7.8-
hexahydro-1H-pyrazolo3.4-glisoguinolin-da-vi}{4-(triflueromethyljpyridin-2-
viimethanone,

Example 1188, {(R3-{6-({1 H-pyrazol-4-ylsulfonyl}-1-{4-fluorophenyl)-4 4a,5.6,7 8-hexabydro-
|H-pyrazolo[3.4-giisoquinolin-4a-y I pyridin-2~-yhimethanone,

Example TIBT. (R)-(6-((1 -mecthyl-1 H-pyrazol-3-yhsulfonyly- [ -(4-(trifluoromethyhpheny)-
4.4a,5,6,7 8-hexabydro- 1H-pyrazelo[3,4-glisoquinolin-da-yi{pyridin-2-yDmethanone,

Exanple HBU. (R)3-(6-((3 4-difluorophenylysulfouy)~ | -(4-fluorophenyly-4,42,5,6,7,8-
bexahydro-1H-pyrazelo{3,4-glisoquinotin-da-yi)thiazol-4-yymethanone,

Example HIBV, (RW6-({ 1, 2-dimethyl- T H-imidazol-4-yDsulfouyl)- | -{4-fluorophenyl)-
4.4a,5,6,7 8-hexahydro- 1 H-pyrazoiof3.4-glisoquinolin-da-y{4-(triflooromethyDpyridine

2-yiymethanone,

28
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Example HIBW. (R3-(6-((1 2-dimethyl-1H-imidazol-5-yUisulfonyl}- 1 -(4-flucrophenvi)-
4.4a,5,6,7,8-hexahvdre-1 H-pyrazoio]3,4-glisoquinolin-4a-y3{4-{triftuoromethyDpyridin-
2-yhimethanone,

Example 11BX. (R)-(1 {4-fluorophenyl}-6-{(1-methyi-1H-imidazol-2-vhsulfony-4,44,5.6.7 8-
hexahydro-1H-pyrazolof3,4-glisoquinolin-da-yN{4-{triftuoromethy}pyridin-2 -
vhjmethanone,

Exarople 1IBY. (R}{(6~{(1 ~ethyl- | Homidazol-4-yhsulfonyl)-1-(4-Buorophenyi}-4.,42,5,6,7.8-
hexabydre-1H-pyrazolo]3.4-glisoquinohn-4a-y4-{trifluoromethylipyridin-2-
viimethanone,

Example HIBZ, (R}-(6-{(T-ethyi-1H-pyrazol-4-yhsulfonyly-1-(4-fluorophenyl}-4,44,5,6,7 8-
hexahydro-TH-pyrazelo]3,4~g hisoguinolinda-yD{ thiazol-4-vhimethanone,

Example [ ICA. (R)}-(i-(d-Tlaorophenyl}-6-{(1-propyl-1H-pyrazol-d-yDsuifonyl}-4,44,5,6,7 8-
hexahydro-1H-pyrazolol3,4-glisoquinolin-da-yB{pvridin-2-vlimethanone,

Example THICB. (R)-(1-{4-fluoropheny)-6-{(1 -(2-methoxyethy -  H-pyrazol-4-ylisuifonyi}-

4 4a.5,6,7 8-hexahvdro-1 H-pyrazoio[ 3. 4-glisoguinolin-da-vi(pyridin-2-yDmethanone,

Example HHCC. (R3-{6-{(3 4-dichlorophenylsuifonyli-1-{d-fluorophenyi-4,42,5,6,7,8-
hiexahydro-1 H-pyrazolo] 3.4-glisoquinolin-da-yD{ 1 -methyi-1H-pyrazol-4-ylimethanone,

Example HHCD. (R)«(1-{4-fluorophenyi}-6-{{1-isopropvi-1H-pyrazol-4-yhsulfonyly-4 4a,5 6,7 8-
hexahydro-1H-pyrazoloi3.4-glisoquinolin-da-yD{pyvridin-2-viimethanone,

Example | ICE. (R)-{(1-{4-fluorophenyi}-6-({Z-methyl-2H-1,2 3-triazol-4-yi}snlfonyl)-
4.4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-glisoquinolin-da-vly{4-(trifluoromethypyridin-
2-yDimethanone,

Exampic 11CF, (R}-(I-(4d-fluorophenyl}-6-{(1-methyl-1 H-1,2,3-triazol-3-yDisulfonyl}-
4.48,5,0,7 8-hexahydro-1 H-pyrarolo{3 4-glisoquinolin-da-yD{4-(riftuoromethylpyridin-
Z-yhmethanone,

Example 1 1CG, (Rp-(1-{4-fluoropheny}-6-({ L-methyl-1H-1,2 3~-irfazol-4-yDsulfonyl)-
4.,4a,5,6,7 8-hexahydro-1H-pyrazolo[3 4-glisoguinolin-du-y D {4-{trifluorornethyDpyridin-
2-yhmethanone,

Exanple THCH, (R}H6-((2-cthyl-2H-1 2, 3-triazol-4-yhisulfonyi j- 1 -{4-fuorophenyi)-4 44,5,6,7 8-

hexshydro-1Hepyrazolol 3,4-glisoquinolin-da-vD{pvridin-2~vIynethanone,
) B3 i 23 | YIRDPY Y3 s
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Example TICL (Rp-(6-((1-ethyl-1H-1,2, 3-triazol-5-ylisulfonyi)- 1 -{4-fluorophenyl}-4,43,5,6,7 8-
hexahydro-1H-pyrazolof3 . 4-glisoquinolin-da-viY{pyridin-2-yhimethanone,
Example 11T (R)-(6-((1-cthyi-1H-1,2 3-triazol-4-yDsulfonyl)-1-{4-fluorophenyi)-4 4a,5,6,7 8-

hexahydro- [H-pyrazolol3,4-gliscquinolin~-da-y Y pyridin-2-ylimethanone,

5 Example HHCK. (R}A6-({2-cthyi-2H-1 2 3-triazol-4-yhsulfonyl)-1-{4-fluorophenyi)-
4,4a,5,6,7,8-hexahydro-1H-pyrazolo{3,4-glisoquinolin-4a-y1y{4-(triflucromethyhpyridin.
2-vimethanone,

Example LICL, (R)-{6-{{1-ethyl-1H-1,2.3~trtazol-3-vUsutfonyl}- 1 -(4-fluorophenyl-4,44,5,6,7 -
hexahydro-TH-pyrazolo]3.4-glisoquinolin-da-y D4 -(triffuoromethylpyridin-2-

i yhmethanone,

Example HOM. (R)~(6~{{1~ethyl- 1H-1,2.3-riazol-4-yhisulfonyl)- [ ~{4-flucrophenyi)-
4,4a,5,6,7 8-hexahydro-1H-pyrazolo[3 4-glisoquinolin-da-yD(4-(rifluoromethylypyridin-
Z-vhimethanone,
Example HHON, (R}(1-(4-fluorophenyl)-6-((2~propyt-2H-1 2 3-triazot-4-yDsutfonyi}-
ts 4.44,5,6,7 8-hexabydro-1 H-pyrazoto] 3, 4-glisoquinolin-4a-y{pyridin-2-vhimethanone,

Example HCO (R} -{4-Tluoropbenyh)-6-{1-propyl-1H-1,2 3«triazol-5-vsulfonyl)-
4,4a,5,6,7 8-hexahydro-1H-pyrazolo]3,4-glisoquinolin-4a-y1i{pyridin-2-ymethanone,
Exaraple [ ICP. (R}-(1-(4-floorophenyD)-6-({ L-propyi-1H-1.2 3-triazo-4-yl)sulfonyl)-
44a,5,6.7 8-hexahydro-1 H-pyrazolo] 3 4-gliscquinolin-4a-yi(pyridin-2-yhmethanone,
26 Example HCQ. (R)-{1-(4-fluorophenyl}-6-{(2-propyl-2F-1,2 3-triazoi-4-yhisulfonyi)-
4.4a,5,6,7,8-hexahydro-1 H-pyrazolo{3,4-glisoguinolin-4a-yhi{thiazol-4-yl imethanone,
Example HCR. (R}(1-(4-fluorophenyl-6-{( L -propyl-1 H-1,2 3-triazol-5-vhisulfonyl -
4,42,5,6.7 8-hexahydro-1 H-pyrazolo{3,4-glisoquinolin-4a-yhi(thiazol-4-vimethanone,
Example 11CS. (R)-(1-{4-fluorophenyl}-6-({1-propyl- 1H-1.2 3-triazol-4-yDsulfonyl)}-
25 4,42,5,6,7,8-hexahvdre-1H-pyrazolo[3,4-glisoquinolin-4a-yDi{thiazol-4-yimethanone,
Example 1TCT. (R)-(1-(4-tluorophenylj-6-({2-isopropyl-2H- 1,2 3-triazol-4-yvsulfonyl}-
4,42,5,6,7,8-hexahydro-1H-pyrazolo[3,4-ghsoquinolin-4a-y){pyridin-2-vhmethanone,
Exarmple 1 HCU. (R)-{1-{4-Buoropheny}-6-{{ L-isopropyl-1H-1,2 3-triazol-5-vhsulfony -
4,4a,5,6,7 5-bexahydro~-1H-pyrazolo[3,4~-glisoquinolin-da-y Ypyridin-2-vlymethanone,
30 Example IOV (R -(4-fluorophenyl-6-((1-sopropyt-1H-1,2 3-triazol-d-yhuifonyly-

4,42,5,6,7 8-hexahydro-1H-pyrazolo[3 4-glisoquinolin-da-y I} pyridin-2-vmethanone,
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Example TTCW. (R)-(6-{{1-cthyl-1H-pyrazol-5-ylisulfonyi)-1-(4-flusrophenvi)-4,4a,5,6,7, 8-
hexahydro-1H-pyrazolol3,4-glisoquinolin-da-vi ) thiazol-d-yDimethanone,
Example 1 1CX. (R)-(1-(4-fluorophenyD-6-({ 1 ~propyi-1H-pyrazol-d-ylisulfonyl}-4,42,5,6,7.8-

hexahydro-1H-pyrazolo{3,4-glisoguinolin-da-y1y{4-(triflucromethylipyridin-2-

s

vijmethanone,
Example LICY (R)}-{1-(4 ~ﬁuorophf‘ml} 6-{(1-methyl-1 H-pyrazol-4-vhsuifonyi)-4,4a,5,6,7 8-
hexahydro-1H-pyrazolol3,4-gjisoqunolin-da-yh{thiazol-4-ylmethanone,
Example LCZ. (R)-(1-(4-fluorophenyD-6-(( {1 -propyl- t FH-pyrazol-4-vijsulfonyl3-4,42,5,6.7,8-
hexghydro-1H-pyrazolo]3.4-glisoquinolin-da-y1}{thiazol-4-yymethancue,
10 Example 12, (R)-(1-(4-flooropheny-6-((3-(trifluoromethy DphenyDsulfony)-4,44,5 6,78~
bexahydro~-1H-pyrazolof3,4-glisoquinotin-da-yD{thiazol-2-vhmethanone,
Example 12A. (R)-{1-{4-fluorophenyl}-6~(m-tolyisulfonvi)4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3 4-glisoquinolineda-y¥thiazel-2 -yl methanone,
Example 12B. (R)-(1-(4-flnorophenyl-6-((3-methoxyphenylisulfonyly-4,4a,5 6,7 &-hexahydro-
15 FH-pyrazolol3,4-glisoquinolin-da-yH(thiazol-2-yDmethanone,
Example 12C. (R}-{6-{(3-fluore-4-methyiphenyhsulfonyl-1-(4-fluorophenyi}-4 44.5,6,7,8-
hexahydro-1H-pyrazolof3.4-glisoguinolin-da-y){thiazol-2-vhimethanone,
Exapaple 12D, (R)-(1-{(4-fluorophenyl}-6-{phenylsuifonyiy4 4a.5,6,7 &-hexahydro-1H-
pyrazolof3.4-glisogquinolin-da-yHi{thiazol-2-ylimethanone,
20 Example 12E. {R3-(6-{(3-chiorophenylsulfonyl)- 1-(4-flucrophenyl)-4,42.5,6 .7 8-hexahvdro-1H-
pyrazolof3 4-glisoquinolin-4a-vh{thiazol-2-ylimethanone,
Examople 12F. (R)~(1-{4-fluorophenvl)-6-{m-tolyisulfonyl}-4 44,5.6,7 8-hexahydro-1H-
pyrazolof3.4-glisoquinolin-da-vi{S-methylpyridin-2-ylimethanone,

Example 12G. (R}-{1-{4-fluoropheny}-6-(m-tolyisulfonyl)-4.42,5,6,7 8-hexahydro- 1 H-

25 pyrazolo[3,4-glisoquinolin-da-yI}{4-methylpyridin-2-yimethanone,
Exarnple | 2H. (Ry-(1-{4-HuorophenyD-6-(m-tolylsulfonyly-4.42,5.6,7 RB-hexahydro-1H-
pyrazolo[3.d-ghsoguinolin-da-vH{6-methylpyridin-2-ylmethanone,

Example 121 (R}6-((4-fluoro-3-(trifluororuethyliphenyDsulfonyh- 1 -(4-fluoropbenyl}-
4,42,5,6,7 5-hexahydro-1H-pyrazolo]3 4-glisoquinolin-da-yY{thiazol-2-yDmethanone,
30 Example 12). (R)-(1-{(4-fluorophenyl}-6-((3.4,5-trifluorophenylisulfonyl-4.4a,5.6,7 8-

hexahydro-1H-pyrazolo]3,4-glisoquinclin-da-yl)(thiazol-2-yDmethanone,



e

10

28

o
[

WO 2013/177559 PCT/US2013/042732

Example 12K (R}~(6-((3-fluoro-d-(triffuoromethyliphenyisutfonyvi)-1 -{4-fluorophenyi)-
4 4a,5,6,7 8-hexahydro-1 H-pyrazolo[3,4-glisoguinolin-4a-vi){thiazol-2-vlimethanone,

Example 12L. {R}~(1-{4-fluorophenyD)-6-{(3-(rrifluoromethyljphenviisoifonyl)-4,4a,5,6,7, 8-
hexahydro-1H-pyrazolo3.4-glisoquinolin-4a-vi){5-methyithiazol-2-vhimethanone,

Example [ZM. (R)-(I-(4-fluorophenyD}-6-((3-(trifluoromethyijphenylisulfonyl)-4,48,5,6,7 8-
hexahydro- 1 H-pyrazolo[3.4-glisoquinolin-da-viy{4-methylthiazol-2-vhimethanone,

Exarople 12N, (R3-{6<((3 A-dichiorophenyDsulfonyD- 1 -(4-fluoropbenyil-4,44,.5,6,7, 8-hexahydro-
[H-pyrazolol3,4-glisoquinolin-da-yi){thiazol-2-ylmethanone,

Exarople 120, (R)-(6-{{3 4-dichlorophenysutfony)- | -{4-fluorophenyl}-4,4a,5,6,7,8-hexahvdro~
tH-pyrazolo[ 3, 4-glisoquinolin-da- vy 5-methylikiazol-2-ymethanons,

Example 12P. (R)~(6-((3,4-diflvorophenyljsulfonyD-1-(4-flucrophenyl}-4.44.5,6,7,8-hexahvdro-
tH-pyrazolof3 4-glisoquinolin-da~-y){thiazel-2-yDimethanone,

Example 120, (R)-(6-((3 4-difluorophenylisulfonyli- 1 -(4d-fluorophenyD-4 44,567 8-hexahvdro~
[H-pyrazolo[ 3 4-glisoquinolin-da-y{S-methyvlthiazol-2-yhimethanone,

Exarple 12ZR. (R}(6-((4-chloro-3-fluoropheny Dsulfonyi)-1-(4-fuorophenyl)-4,44,5,6,7,.8-
hexabydro- LH-pyrazolo{3 4-glisoquinolin-4a-y13{S-methylthiazol-2-yDimethanone,

Example 128, (Ry~(1-(4-fluorophenyly-6-((1-methyi-1 H-pyrazol-2-yhsuifonyl)-4,44,5,6,7 8~
hexahydro-1H-pyrazolo{3,4-glisoquinclin-4a-yv1}(S-methyithiazol-2-vi)methanone,

Example 12T, (R)-(1-(4-Tluorophenyl}-6-((1-methyl- 1 H-pyrazol-4-yijsulfonyi)-4,4a,5,6,7.8-
hexahydro-1H-pyrazofo{3,4-glisoquinolin-4a-y){5-methylthiazol-2-v)methanone,

Example 12U (R)y-(6-({1,3-dimethyl- 1H-pyrazol-3-yhsulfonyli-1 -{4-fluorophenvi-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yD{5-methylthiazol-Z-vDmethanone,

Example 12V, (R)}-{(1-(4-fluorophenyl}-6-({1-methyl-1H-pyrazol-5-ylsulfonvi}-4, 44,5 6,7 8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-y 1} 5-methylthiazol-2-vDmethanone,

Example 1IW. (R3-(6-{{1-ethyl- 1 H-pyrazol-S-vhsalfonyD-1-(4-fluorophenyt-4.4a,5.6,7.8-
hexahydro~-i H-pyrazolo]3,4-glisoguinolin-da-yl ¥thiazol-2-yDimethanone,

Example 12X, (R}-(6~((-ethyl- [ H-pyrazol-d-ylisulfonyh-1-(4-floorophenyl)-4,42.5,6.7.6-
bexahydro~-1H-pyrazolo]3,4~-glisoquinolin-da-y¥{thiazol-2-vhmethavone,

Example 12V, (R)}-(1 {4-fluorophenyl}-6-{(1-propyl-1H-pyrazoi-d-ysulfonyl}-4,4a,5.6,7 8-

hexahydro~1H-pyrazolo3,4-glisoquinolin-da-yD{thiazol-2-y ymethanone,



o

5

2
[

WO 2013/177359 PCT/US2013/042732

Example 13. R}-{1-{4-fluorophenyl)-6-tosyl-4 42.5,6,7 8-hexahydro-1H-pyrazolo[3 4~
glisoguinelin-da-yih)1-methyl-1 H-imidazol-2-y}ymethanone,

Example 13A. {R}-{1-{4-fluorophenyl}-6-{m-tolylsulfonyi}-4,4a,5,6,7 8-hexahvdro- 1 H-
pyrazolof3.4-glisoquinolin-da-yD{ 1 -methyl- 1 H-imidazol-2-yDmethanone |

Exarmple 14, (R)}-3-((1-(4-flucrophenyl}-da-picolinoyl-4a,5,7 8-tetrahvdro-1 H-pyrazoio[ 3,4~
glisogquinolin-6(4H)-ysulfonyl}-N, N-dimethyibenzamide,

Example 15, {(R}{(6-{{ L-cthyi-1 Hpyrazol-d-yDsulfonyl)-1 «{4-flooropbenyl}-4,42,5,6.7 8-
hexahydro- | H-pyrazolo]3.4-gliscgoinolin-4de~vD{4-(triflooromethyDpyridin-2-
vimethanons,

Example 1SA. (R)-pyndin-2-vi{1 -(pyridin-3-y13-6-({3-(triflucromethyiphenyhisulfonyli-
4.4a,5,6,7 8-hexahydro-i H-pyrazolo{3,4-gliscquinolin-d a~viyucthanone,

Example 158, (R}-{6-{(3,4-dichlorophenylisulfonyh-1-phenyt-4,4a.5,6,7 B-hexahydro- 1 H-
pyrazolof3 4-glisoquinolin-da-vi}pyridin-2-ylimethanone,

Example 15C. (R)-{(6-{(3 4-dichlorophenylisulfonyl)-1-(3 4-difluorophenyi}-4 42,5,6,7 8-
hexahydro-1H-pyrazolol3,4-glisequinolin-da-yiY{pyridin-2-yhimethanone.

Example 15D, (R)-(6-((3,5-difluore-d-methoxypheny Dsulfonyl}-I-{(d-fluorophenyil-4 4a.5 6,7 8-
hexahydro-1H-pyrazolof3.4-gliscquinolin-da-yH{pvridin-2-yhHmethanone,

Example 16. (R}-{6-{{6-{dimethylaminc)pyridin-3-yhsulfonyl)-1-(4-fluorophenyl}-4 42,567 8-
hexahydro-1H-pyrazolol3.4-gliscquinolin-da-vD}{ pyridin-2 -vhimethanone,

Example 17, (R}-5-{{(1-{4-fluorophenyl}-4a-picolinoyi-4a,5,7 8-tetrahydro-1 H-pyrazolof3 4-
glisoguinelin-6(4H -y hsulfonyl)- 1 -methylpyridin-2{1 H)-one,

Example 18 (R}-{1-{4-flucrophenyly-6-{(1-methyl-1H-pyrazol-4-yhsuifonyl)-4,4a.5,6,7 8-
hexabydro-1H-pyrazolo]3.4-gjisoquinolin-da-yhy{(4-(trifluoromethylypyridin-2-
vipmethanone,

Example 19, (R}-{6~((3.4-dichlorophenyhsulfonyh)-1-(4-fluorophenyl}-4.4a.5,6,7,8-hexahydro-
H-pyrazolo] 3. d-ghisoguinolin-da-yl}(thiazol-4~yimethanone,

or salts and isomers thereof.

[8065] Insome embodiments, the compound of formula 1 can be

{R)-{ 1 -{4-fluorophenyD}-6-({2-methyl-2H-1,2,3-triazol-4-y1lsulfonyl)-4,44,5,6,7 8-hexabydro-

{H-pyrazolof3 4-glisoquinolin-da-yl ¥thiazol-4-vmethanone,

[SN]
[P
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{(R3-{1-{d-fluorophenyD)-6-({I-methy -1 H-1 .2 3-triazol-S-yDsulfonyi)-4,4a,5,6,7 8-hexahydro-
1H-pyrazolo]3,4-glisoquinolin-da-yl}{thiazol-4-vmethanone, or

{Ry-(1-(4-fluoropheny-0-({1-methyi-1H-~1 .2 3-triazol-d-yDsulfonyl)-4,42,5,6,7,8-hexahvdro-
1H-pyrazolof3,4-glisoquinolin-da-yl{thiazoi-4-ymethanone.

18866}  In some embodiments, the compound of formula 1 can be

{R)-{ 1-{4-fluorophcnyD-6-((2~-methyl-2H-1,2 3-iriazol-4-yDsulfonyl}-4 4a,5.6,7. 8-hexahvdro-
{H-pyrazolo]3,4-ghisoquinolin-4a-y{ pyridin-2-yDimethanone,

(Ry~{1-{4-fuorophenyl}-6-({i-methyl-1H-1,2 3-riazol-5-vlsulfonyiy-4,4a,5,6,7 8-hexahvdro-
[H-pyrazolof3 4-ghsoquinolin-da-yH(pyridin-2-ylymethanone, or

(Ry-{1-{4-flucrophenyh-0-((I-methyi-1H-1,2 3-inazol-d-yDsulfonyi)-4 44,5,6,7 8-hexabvdro-
[H-pyrazolof3 4-glisoquinolin-da-y pyridin-2-ymethanone,

08671 Tn some embodiments, the compound of formula T can be

{R){ | -{4-fluorophenyl}-6-((2-propy}-2H-1.2,3-triazol-4-v1salfonyii-4,42,5,6,7 8-hexahydro-1H-
pyrazolof3 A-ghsoquinoiin~-da-yD{4-(riflooromethypyridin-2-yDimethanone,
{(R)-{ -{4-Auorophenyl-6-((L-propyi- 1H-1.2,3-triazol-S-vijsulfonyvi-4,44,5,6,7 8-hexahydro- 1 H-

pyrazolof3 4-ghisoquinohin~-da-vh{4-(riflooromethylpyridin- 2-ymethanone, or

{(R)~{1-{4-flyorophenyi-6-{(1-propvi- 1H-1,2 3-triazol-4-y1sulfonyiy-4 4a,5.6,7 8-hexahydro- 1 H-
pyrazolof3.4-glisoquinolin-4a-vl(4-(trifluoromethylpyridin-2-ymethanone.

[0068]  In some embodiments, the compound of formula I can be

(Ry-( 1 -(d-fluorophenyh-6-{(Z-methy-2H-1,2 3-triazol-d-yDsulfonyi}-4,4a,5,6,7 8-hexahvdro-
HH-pyrazolo[3,4-glisoquinolin-da-yl }(thiazol-2-yi}methanone,

(Ry-(1-{4-fluoropheny}-6-{( L -methyi-1 H-1,2 3-triazol-3-yDsulfonyl)-4 42,5,6,7,8-hexahvdro-
iH-pyrazolo| 3 4-glisoquinolin-da-yl)thiazol-2 -yl imethanone, or

(Ry-(1-{d-fluorophenyl-6-({1-methyl- 1 H-1,2 3-triazol-d-y Doulfonyl}-4 4a,5,6 7. 8-hexahydro-
1H-pyrazolo3,4-glisoquinohin-da-vI¥thiazol-2-v}mcthanone.

18869} In some embodiments, the compound of formuia I can be

(R)y~{ 1-{4-fluoropheny}-6-{(2-propy-2H-1,2 3-triazol-4-viisulfonyiy-4, 42,5 6,7 8-hexahydro- H-
pyrazolo]3.4-glisoquinolin-da-~yi}{thiazol-2-vhimethanone,
(R)~(1-{4-fluorophenyl}-6-({1-propyi- 1H-1.2,3-triazol-5-vhisulfonyl)-4 4a,5,6,7 8-hexahydro-1H-

pvrazolof3.4-glisoquinolin-da-yh){thiazol-Z-yimethanone, or

34
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{(R)-(1-{4-flucropheny! -6-{(1-propyi-1H-1,2 3-triazol-d-visulfonvi)-4 4a 5,67, 8-hexahydro-1 H-
pyrazolof3,4-glisoquinolin-4a-yi){thiazol-2-ylimethanone.

[88701  In some embodiments, the compound of formula I can be

{(R)-{1-{4-fluorophenyl}-6-{{(4-(triflucromethviphenylisulfonyli-4 4a,5 6,7 &-hexahydro- 1 H-
pyrazolof3 4-glisoquinolin-da-y¥pyridin-2-vlimethanone,
{(R)-{1-{4-fluorophenyD~6~-((4-(triffuorormethyl)phenyisulfonyi)-4,4a,5.6,7 8-hexahydro- [ H-
pyrazolof3,4-glsoquinolin-da-yi{thiazol-2-yiroethanone,
{(R)~-{6-{(3 4-diftuorophenylysuifonyly-i -{(4-fluorophenyl}-4,4a,5,6,7 8- hexahydro- | H-
pyrazolof3 4-ghsoquinolin-da-vIpyridin-2-ylimethanone,
{R)~{6-((3,4-dichiorophenyhsuifonyl)- | ~{(4-fluorophenyl -4 ,42,5,6,7 8- hexahydro- 1 H-
pyrazolof 3 4-glisoquinolin-da~-v pyridin-2-ylimethanone,
(Ry-(1-{4-fluoropheny -6-(( L -methyl- | H-pyrazol-4-ylisulfonyiy-4,4a,5,6,7 8-hexahydro-1 H-
pyrazole] 3 4-ghisoquinolin-da-yDi4~-{riflucromethyDpyridin-2-vmethanons,
(Ry-(6-((3.4-dichlovophenyDsulfonyl)- 1-(4-fluorophenyl}-4,4a,5,6,7, 8-hexahydro-1H-
pyrazolof 3. 4-glisoquinolin-da-y}{thiazol-2-vlimethanone,
{(R3-(6-((3.4-dichlovophenyhsulfony -1 -(4-fluorophenyiy-4 4a,5,6,7,8-hexahydro~1 H-
pyrazolof3.4-glisoquinolin-da-yH{5-methvithiazol-2-ylymethanoue,
(Ry-(6-((3-Thuoro-4-(rifluoromethyiphenyDsulfonyl -1 -(4-fluoropbeny}-4,4a.5,6,7,8-
hexahydro-1H-pyrazolol3 4-glisoguinolin-da-y Y pyridin-2-vlimethanone |
(R)-{1-(4-fluoropheny-6-((1 -methy!-1 H-pyrazol-3-vDsulfonyi}-4.42,5.6,7 8-hexahydro- 1 H-
pyrazolof3 4-glisoquinolin-da-yh{4-(rrifluoromethylpyridie-2-vimethanone,
{Ry-(1-(4-fluoropheny-6-((1 -methyl-1 H-pyrazol-3-vl}sulfonyl)-4,4a,5.8,7 8-hexahydro- 1 H-
pyrazolof3 4-glisoguinolin-da-yD{4-(trifluoromethyljpyridin-2-yDimethanone,
{(Ry-{6-¢( 1 -ethyl-1 H-pyrazol-5-yhsulfonyl}-1-(4-flucrophenyl)-4,42,5,6,7, 8-hexahydro-1 H-
pyrazolof 3 4-glisoquinolin-da-y1y{4-{rifluoromethylypyridin-2-y)methanone, or
(Ry-{6~((3.4-dichlorophenyhsunifonyl)- 1 -{4-fluorophenyly-4,4a,5.6,7.8-hexahvdro- 1 H-

pyrazolof3.4-glisoquinolin-da-yi){thiazol-d-vIimethanone.

3
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0871} The compounds of the present invention can alse include compounds of formuta 1k

R1\F_~O§4 oo
NS
x;‘» TUNTTNCH, ,ﬁm{gr{aﬁ)‘] 4
N "L J)\./}
R"’ {Ih

. 9 1. . .
wherein RY, R R, ring J and subscript 1 are as described above

8072  When R® of formula 11 is 4-F-phenyl, the compounds of formula 11 can have the

5 following structure:

RI_JOH QP
2

R, OHO ;
\\.f
,, ,‘%
/‘:( “{CHa)y f;}:RsM Nrff”‘“i TN NG ) ’/g\ -(R?).4
¥ ,J\/ /»J

ff«« =
% 3
or F

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

1 ; 1 .,
R\?\P,OH Q\‘.{? R oOH Q‘S’}}
P N - -
A € T N N
N~ N /
=N =
i Lo |
K\N/ N
|
F or E

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

13 Intermediate 3, (R)-(1-{4-fluorophenyl}-6-({4-(trifluoromethyDphenylsulfonyl}-4.4a,5,6,7.&-
hexahydro-1H-pyrazolo[3.4-glisoquinolin-da~-yD{pyridin-2-y[}-{R/S}methanol,

Intermediate 4, (R)-(1-{4-fluorophenyly-6-((4-(trifluoromethyliphenylisulfonyl}-4.4a,5,6,7.8-
hexahydro-1H-pyrazolo|3.4-glisoquinohn-da-y{pyridin-3-yD-(R/S}-methancl,

intermediate 5, (R)-{1-(4-fluorophenyl-6-({4-(wrifluoromethy Dphenylsulfonyl)-4,42,5,6.7.8-

15 hexahydro-1H-pyrazolo]3.4-glisequinolin-da-yh){ 1 -methyl-1 H-imidazol-2-y}-(R/S)-
methanol,
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Intermediate 6. (R)-{1-{4-flucrophenyii-6-((4-(triflucromethyDphenylisulfonyl)-4.4a,5.6,7 4~
hexahydro-1H-pyrazolof3.4-glisoguinolin-da-yh{thiazol-2-v1-(R/S}-methanol,

Intermediate 7. (R)-{1-{(4-fluorophenyl}-6-({4-(iriflucromethyliphenylisutfonyl)-4. 42,5,6,7 8-
hexahydro-1H-pyrazolo{3.4-gliscquinolin-da-viyoxazol-4-y1}-{R/8y-methanol,

Intermediate 8. (R)-{1-{4-fluorophenyl}-6-({(4-(trifluoromethyDphenylisulfonyl}-4.4a.5,6,7 8-
hexahvdro- 1 H-pyrazolo{3.4-glisoquinolin-da-y{furan-2-y-(R/Sy-methanol,

Intermediate 9. (R)-{ 1 {4-fluorophenyli-6-((4d-(trifluoromethyDphenyDsulfonyl}-4,42,5,6,7,8-
hexahydro- 1 H-pyrazolof3.4-glisoquinohn-4a-yh{thiophen-2-y-{R/Sy-methanol,

Intermediate 15, (R}-(1-(4-flucropheny-6-{(4-{Irifluororsethyiphenylisulfony(}-4,44,5,6,7,8~
hexahydro- H-pyrazolo{ 3. 4-glisoquinolin-da-vH{ S-methyvi- 1,3 4-oxadiazal-2-yD-(R/S)-
methanol,

Intermediate 16, (R)-(1-(4-fluoropheny})-6-{(4-(triflooromethyphenyhsulfony-4,48 5.6,7,8-
hexahydro-H-pyrazolo{ 3. 4-ghsoquinolinda-y{oxazol-2-y (R/8 -methanol,

Intermediate 17, (R)-(1 -{(4-tluorophenyly-6-Go-tolylsulfonyl)-4,4a,5,6,7 &-hexahydro-1H-
pyvrazolo[3,4-glisoquinolin-da-yiXoxazol-2-yD-{R/S}-methanol,

Intermediate 18, (R}-{6-((3,5-difluorophenylsutfonyil- 1-{4-fluorophenyi4,45,5.6,7 8-
hexahydro-1H-pyrazolo] 3. 4-glisoquinolin-da-y i} 4-methoxypyridin-2-y H-(R/8)-
methanod,

Intermediate 19, (Ri-(4-ethvipyridin-2-yiy{(1-{4-fluoropheny}-6-((3,4,5-
trifluorophenylisulfonyl-4.4a,5,6,7 &-hexabydro-  H-pyrazolo[ 3 4-¢glisoguinolin-da-vl)-
{R/S)-methanoci,

intermediate 20. (R)-(1-{4-flucrophenyli-6-((3 4, S-trifluorophenyhisulfonyh)-4 44,5.6,7 8-
hexahydro-iH-pyrazolof3.4-glisoquinohin-da-yD{4-methoxypyridin-2-vH-(R/S)-
methanol, or

Intermediate 02, (R)-(1-{4-fluocrophenyh-6-{m-tolvisulfony}-4,4a,5,6.7 8-hexabydro-1H-

pyrazolof3,4-glisoquinolin-da-yhHtpyrimidin-2~¥ -{R/8)-methanol.

(e
3
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Compounds of Formala 11

(I

Intermediate ' R"® | RingJ ® n R
Compound ;
3 pyridin-2-y1 phenyl 4-CFy 0 | 4-F-phenyl
4 pyridin-3-y1 phenyl 4-CFy 0 | 4-F-pheny!
5 Aol t e | phenyt 4-CF, o | 4-P-phenyl
6 thiazol-2-yi phenyl 4-CFy 0 | 4-F-phenyl
7 oxazol-d-yl phenyi 4-CF, O 1 4-F-phenyl
8 furan-2-yl phenyl 4-CFq G 1 4-F-phenyl
@ thiophen-2-yl phenyl 4-CFy O | 4-Fephenyl
15 ox 11 ::?{f'_z 1 5-Me | phenyl 4-CF, 0 | 4-F-pheny!
16 oxazol-2-y1 phenyl 4-CFy 0 | 4-F-phenyl
17 oxazol-2-yl phenyl 3-Me 0 | 4-F-phenyl
18 pyridin-2-y1 | 4-OMe § phooyl 3,5-diflvoro 0| 4-Fephenyl
14 pyridin-2-yl | 4-Et phenyl 3,4, 5-wifluers | O | 4-F-phenyl
20 pyode-2-yl | 4-OMe | phenyl 34,5 vifhiow | & | 4-F-pheay]
a2 pyrimidin-2-yl phenyl 3-Me 9 | 4-F-phenyi

[6674] The compounds of the present fnvention can also be the salts and isomers thereof. In
some embodiments, the compounds of the nresent invention include the salt forms thereof,
Examples of applicable salt forms include hydrochlorides, hydrobromides, sulfates,
methanesulfonates, nitrates, maleates, acetates, citrates, fumarates, tartrates {e.g. (+-tastrates, (=)~

Y

tartrates or mixtures thereof 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 componnds of the present invention contain rolatively basic functionalitics,
acid addition salts can be obtained by contacting the neutral form of such compounds with a
sufficient amount of the desired acid, cither neat or in a suitable incrt solvent. Examples of
acceptable acid addition salts include those derived front inorganie acids like hydrochloric,

hydrobromic, nitric, carbonic, monohydrogencarbonic, phospheric, monohydrogenphosphoric,

[#)
LA
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dihydrogenphosphoric, sulfurie, monohydrogensulfuric, ivdriodic, or phosphorous acids and the

»

tike, as well as the salts derived from organic acids like acetic, propionic, isobutvric, maleie,
malonic, benzoic, suceinic, suberic, fumaric, lactic, mandelic, phthalic, benzenesulfonic, p-
tolylsulfonic, citric, tartaric, methanesuifonic, 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 hike {see, for example, Berge ¢f al., “Pharmaceutical Salis”, Jowrnal of
Pharmaceutical Science, 1977, 68, 1-19). Certain specific compounds of the present invention
contain basic acidic functionalities that allow the compounds to be converted inte base addition
Additional information on suitable pharmaceutically acceptable salts can be found in

35,

Remington's Pharmaceutical Seiences, 17th ed., Mack Publishing Company, Faston, Pa., 19

which i incorporated hergin by reference.

186757 The neutral forms of the coropounds are preferably regenerated by contacting the salt
with a base or scid and wolating the parent compound in the conventional manner. The parent
forro of the compound differs from the various salt forms in cerain physical properties, such as

solubility in polar solvents.

{6078] Centain compounds of the presont Invention can exist in unsolvated forms as well ag
solvated forms, including hydrated forms. In geveral, the solvated forms are equivalent to
sobvated forms and are encompassed within the scope of the present invention, Certain
compounds of the presemt invention may exist in multiple crystalline or amorphous forms. In
general, all physical forms are equivalent for the uses contemmplated by the present invention and

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

{60777  Certain compounds of the present invention possess asymmetric carbon atoms {optical
centers} or double bonds; the enantiomers, racemates, diastercomers, fautomers, geometric
isomers, stereoisometric forms that may be defined, in terms of absohute stereochemistry, as (R)-
or {5}~ or, as {D}- 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 include those
which are known in art to be too upstable 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 (Lj-isomers may be prepared using chiral synthons or chiral reagents, or resolved

using conventional technigues
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184781 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

)

16 aioms,

f’)

{60791 It will be apparent to one 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 one isomeric form fo another,

[B880] Unless otherwise stated, structures depicted herein are also meant to include all
stereochemical forms of the structure; Le., the R and 8 configurations for cach asymmetric
center, Therefore, single stereochemical isomers as well as cnantiomeric and diastercomeric

mixtures of the present compounds are within the scope of the invention,

{8081} Unless otherwise 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 radiolabeled with
radioactive isotopes, such as for cxample deuterium (PH), tritium CH), lodine-125 ('%1), carbon-
13 (ES{E)a or carbon-14 (MC}A All isotopic variations of the compounds of the present invention,

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

{80821 In addition to salt forms, the present invention provides compounds, which arcina
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
mvention by chemical or biochemical methods in an ex vive envivommeni. For example,
prodrugs can be slowly converted to the compounds of the present invention when placed in a

transdermal pateh reservotr with a suitable enzyme or chemical reagent.

[0883]  The compounds of the invention can be synthesized by a variety of methods known to
of skitl in the art (see Comprefiensive Organic Transformaiions Richard C. Larock, 1989 or

by an appropriate corubination of geverally well known synthetic methods. Techniques useful in

synthesizing the compounds of the inventiou are both readily apparent and accessible to those of

skill in the relevant art. The discussion below is offered io Hustraie certain of the diverse
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methods availabie for use in assembling the compounds of the invention. However, the
discussion is not intended fo 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 I, Figure 2, and Table 1 may indicate relative sfereochemistry, the

compounds may exist as a racemic mixture or as cither enantiomer.

{68847 Compounds of the present invention can be prepared as shown in Figore |, Starting
materials can be obtained from comimercial sources, by employing known synthetic methods,
and by cmploying methods described in U.S. Patent No. 7,928 237, incorporated herein by
reference. Esters I are converted to ketones TV by reaction with an appropriaie organometallic
reagent such as a Grignard reagent, an organolithinm reagent, an organoboron reagent, an
organocerium Teagent of an organozing reagent in a solvent such as ether or tetrahydrofuran, or a
stmilar aprotic solvent, Ketones of formula TV are also prepared by reaction of an aldehyde of
formuta IT with an appropriate organometallic reagent followed by oxidation of the resultam
alcohols of formula I with a suitable oxidizing agent such as the Dess-Martin periodindane
reagent in an inert solvent such as dichlorornethane. The rerr-butoxycarbonyl protecting group is
removed from TV by treatment with an acid, such as HCI, HBr, tifluoroacetic acid, p-
toluenesulfonic acid or methanesulfonic acid, preferably HC or triflucroacetic acid, optionally in
a solvent such as dioxane, ethanol 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 sulfonyi halide, such as the sulfonyt chloride Vi, n an inert
solvent such as dichloromethane, toluene or tetrahydrofuran, preferably dichloromethane, in the
presence of a base such as N N-di-isopropylethylamine or fricthylamine. It may be convenient to
carry out the sulfonylation reaction in sifu, without isclation of the amine V. Compounds of
formuda {1} can alse be prepared from amines of formula V in a two-step sequence beginning
with reaction of amines V with a halo-substituted sulfony! chioride, VI, to afford a halo-
substituted sulfonamide derivative exemnplified by VIH {in which X represents a halogen). The
halogen substituent X can be converted in a substituent R? by any standard method known to
those skifled in the art. For example, if RY represents an amino substituent NR'R’* {in which
NR’R” can be either an acyclic or cyclic amine), this can be introduced by treating & compound

of formuia VII with an amine HNR'R™ in an inert sofvent, such as tetrahydrofuran, tofuene or

41
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N N-dimethylformamide, in the presence of a palladium catalyst {¢.g. BINAP/Pd,{dba);} and a
base {c.g. sodium or potassinm fere-butoxide), optionally under microwave conditions, to afford
compounds of formula {1}, Altcrnatively, if X reprosents a fluorine or chlorine and R” represents
an amino substituent NR'R”, R? may be introduced by direct nucicophilic 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 elevated temperature,
optionally under microwave conditions, optionally in an appropriate solvent such as acetonitrile

or N-methylpyrrolidine.

[G085]  Alternatively, compounds of formula (1) are prepared as shown Figure 2. The tere-
butoxycarbonyl protecting group is removed from [ by freatment with an acid, such as HCI, HBr,
triftuorcacetic acid, p-tolucnesulfonic acid or methancsulfonic acid, preferably HC or
trifluoroacetic acid, optionally fu a solvent such as dioxane, sthanol or tetrahydrofuran,
preferably dioxane, exther under anhydrous or aqueous conditions. Amines X are converied to
the sulfonamides of formula X ag described for the conversion of anunes of formula V into
sulfonamides of formula (1}, The ester group in compounds of formula X is converted 1o an
aldehyde of formula X1 by using a reducing agent such as DIBAL-H, LiAIH, or RED-AL,
preferably DIBAL-H in an inert solvent such as dichloromethane, tetrahydrofuran, benzene or
tolnene, preferably dichloromethane. Tt may be convenient to convert X into XTI using a two-step
process involving reduction of the ester to an alcohol and subsequent oxidation of the alcohol to
an aldehyde of formula X1 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 reagent ina
suitable solvent, such as dichloromethane. Aldelydes of formuia X1 are converted into aleohels
of formula XII using a suitable organometallic reagent, such as a Grignard reagent, an
organoiithinm reagent, an organoboron reagent, an organocerium reagent or an organorine
reagent. Aleohols of formula XH are converted into ketones of formula (1} by oxidation. Suitable
oxidation conditions include the Swern 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.

42



i

]

s

WG 2013/177559 PCT/US2013/042732

{¥.  Pharmaceutical Compeositions

(8686} In some embodiments, the present invention provides & pharmaceutical composition
including a pharmaccutically acceptable excipicnt and & compound of the present nvention. In

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

Agti-Inflammatorv Glucocorticostercids

186871  Anti-inflammatory glucocorticosteroids suitable for use with the present invention
mclude those glucocorticosteroids that bind GR and include, but are not limited to,
alclometasone, alclometasone dipropioate, beclometasone, beclometasone dipropionate,
betamethasone, betamethasone butyrate proprionate, betamethasone dipropionate, betamethasone
valerate, budesomde, ciclesomide. clobetasol, clobetaso! propionate, clocortolone, clocortolone
pivalate, cortexolone, cortisol, cortisporin, cortivazol, deflazacort, deprodone, deprodone
propionate, desonide, dexamethasone, dexamethasone acetate, dexarmcthasone cipecilate,
dexamcthasone palmitate, difluprednate, fludroxyeortide, flunisolide, fluocinolone, fluocinolone
acetonide, fluocinonide, fluccortolone, fluorometholone, fluticasone, fluticasone propionate,
fluticasone furoate, halcinonide, halometasone, halopredone, halopredone acetate,
hydrocortisone, hydrocortisone 1 7-butyraie, bydrocortisone aceponate, hvdrocortisone acetate,
hydrocortisone probutate, hydrocortisone sodium succinate, loteprednel, loteprednol etabonate,
meprednisone, methylpredniselone, methylprednisolone aceponate, methyiprednisolone
suleptanate, mometasone, mowmetasone furoate, naflocort, 19-nordeoxycorticosterone, 19-
norprogesterone, otobiotic, oxazacort, paramethasone, prednicarbate, predunisolone, prednisalone
farnesylate, prednisone, preduisone sodium phosphate, prednyvlidene, proctosedyl, rimexolone,
wbradex, triamcinclone, iriameinolone hexacetonide, trimexolone, nlobetasol, vlobetasol
propionate, 11B-(4-dimethylaminoethoxyphenyli-1 7o-propynyi-1 7i-hydroxy-4 Sestradien-3-one
{(RUGGY), 178-hydroxy-17u-19-(4-methylphenyQandrosia-4,9¢1 | }-dien-3-one (RU044), and the

salt and esters forms thereot

{088} Additional anti-inflammatory glucocorticosteroids suitable for use with the present
invention include, but are not Umited 1o, 2 naturally occurring or synthetic steroid glncocorticoid
which can be derived from cholesterol and is characterized by a hyvdrogenated

cyclopentancperhydrophenanthrene ring system. Suitable glucocorticosteroids also include, but

N
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are not limited to, 11-alpha,17-alpha,2 i -trihydroxvpregn-4-cne-3,20-dione; 11-beta, 16~
alpha,17 21-tetrabydroxvpregn-4-ene-3,20-dione; 1i-beta.16-alpha,17.2 1-tetrahvdroxypregn-1 4-
diene-3.20-dione; 11-beta, | 7-alpha,2 1 -trihydroxy-6-alpha-methy Ep}reﬁn-éL -ene-3,20-dione; 11-

dehydrocorticosterone; 11-deoxyeortisol; I i-hydroxy-1,4-androstadiene-3,17-dione; 11-

o

ketotestosterone; 14-hydroxvandrost-d-ene-3,6,17-trione; E.5.,l7-£’tihydroxypn ogesterone; 16-
maethylhydrocortisone; 17.21-dihydroxy-16-alpha-methylpregna-1,4,9(1 1 }-triene-3,20-dione; 17-
alpha-hydroxypregn-d~ene-3,20-dione; 1 7-alpha-hvdroxypregnenclone; 17-hvdroxy-16-beta-
methyl-5-beta-pregn-9(1 D-ene-3,20-dione; 1 7-hydroxy-4,6,8(}4 }-pregnatrienc-3,20-dione; 17-
hydroxypregne-4,2{(11-dicnc-3,20-dione; 18-hydrogycorticosterone; 18-hvdroxycortisone; 18-
I} oxocortisol; 21-acctorypregnenolone; 2 i-deoxyaldosterone; 2 1-deoxycoriisene; 2-
deoxyecdysone; Z-methyleortisone; 3-dehydroecdysone; 4-pregnene-~17-alpha,20-beta, 21 -triol-
3,11-dione; 6,17 20-tribydroxypregn-d-cuc-3-one; 6-alpha-hydrosycortisol; 6-
alphafiseroprednisclone; &-alpha-methyiprednisoione; 6-alpha-methylprednisolone-21 -acetate;

t-alpha-methylpredmsolone 21-hemisuccinate sodiom salt, b-betahydroxy cortisol, 6-alpha, 9-

1
(93]

alpha~-diftuoroprednisolone 21-acetate {7-butyrate, 6-hydroxycorticosterone; 6~
hydroxydexamethasone; 6-hydroxyprednisolone; 3-fluorocortisone; alclomethasone

dipropionate; algestone; alphaderm; amadinone; ameinonide; anagestone; androstenedione;
anecortave acetate; beclomethasone; beclomethasone dipropionate; betamethasone 17-valerate:
betamethasone sodinm acetate; betamethasons sodium phosphate; betamethasone valerate,;

20 bolasterone; budesonide: calusterong; chlormadinone; chloroprednisone:; chloroprednisone

cetate; cholesterol; ciclesonide; clobetasol; clobetasol propionate; clobetasone; clocortelone;

clocortalone pivalate; clogestone; cloprednol; corticosterone; cortisol; cortisol acetate; cortigol
butyrate; cortisol cypionate; cortisel octanoate; cortiso! sodium phosphate; cortise! sodium

succinate; cortisol valerate, cortisone; cortisone acetate; cortivazol; coriodoxone; daturaolone;

S
L

deftazacort, 21-deoxyeortisol, debvdroepiandrosterone; delmadinone; deoxycorticosterone;
deprodone; descinolone; desonide; desoximethasone: dexafen; dexamethasone; dexamethasone
21-acetate; dexamethasone acetate; dexamethasone sodium phosphate; dichlorisone; difforasone;
diflorasone diacetate; diffucortolone; diftuprednate; dihydroelatericie a, domoprednate;
doxibetasol; ecdysonc; cedysterone; emoxolone; endrysone; enoxolone; fluazacort; flucinolone;
30 flucloronide; fludrocortisonc; fludrocortisone acetate; flugestone; flumethasone; flumethasone

pivalate; flumoxonide; flunisolide; fluocinolone; finocinolone acetonide; fluocinonide; fluocortin

=N
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butyl; 9-fluorocortisone; fluscortolone; fluorchydroxvandrostenadione; fluorometholone;
fluorometholone acetate; fluoxymesterone; fluperolone acetate; fluprednidenc: fluprednisolone;
flurandrenolide; fluticasone; fluticasone propionate; fonnebholone; fonnestane; fonnocortal;
gestonorone; glyderinine; halcinonide; halobetasol propionate; halometasone; halopredone;
haloprogesterone; hydrocortamate; hydrocortiosone cypionate; hydrocortisone; hvdrocortisone;
21-butyrate; hydrocortisone aceponate: hvdrocortisone acetate; hydrocortisone buteprate;
hydrocortisone butyrate; hydrocortisone gypionate; hydrocortisone hemisuccinate;
hydrocortisone probutate; hydrocortisone sodium phosphate; hydrocortisone sodium succinate;
hydrocortisone valerate; hydroxyprogesterone; inokosterone; isoffupredonc; isoflupredone
acetate; isopreduidene; loteprednol etabonate; meclorisone; mecortolon: medrogestone;
medroxyprogesterone; medrysone; megestrol; megestrol acetate; melengestrol, meprednisone;
methandrostenolone; methylprednisolone; methylprednisolone aceponate; methylprednisclone
acetate; methylprednisolone hemisuccinate; methyipreduisolone sodium succinate;
me‘thy}tc%sm.sf;crone; meiribolone; mometasone; mometasone furcate; mometasone furcate
monohydrate; visone; vomegesirol; norgestomet; norvinisterone; oxymesierone; paramethasone;
paramethasone acetate; ponasterone; prednicarbate; prednisolamate; preduisolone; prednisolone
21-diethylaminoacetate; predaisolone 21-hemisuceinate; prednisolone acetate; prednisolone
famesylate; prednisolone hemisuceinate; prednigolone-21 {bete-D-glucuronide); prednisolone
metasulphobenzoate; prednisolone sodivm phosphate; predniscione steaglate; prednisolone
tebutate; prednisolone tetrahydrophthalate; prednisone; prednival; predoylidene; pregnenolone:
procinonide; tralonide; progesterone; promegestone; rhapontisterone; rimexolone; roxibolone;
rubrosterone; stizophylling tixocortol; topterone; iriamcinclone; triamcinolone acetonide;
triamcinolonc acctonide 2 1-palmitate; triameinolone benetonide; triamcinolone diacetate;

friamcinolone hexacetonide; trimegestone; turkesterone; and wortmannin,

100891  Adduional anti-inflammatory glucocorticosterotds suitable for use with the present
invention include, but are not limited 1o, alclometasone, beclometasone, betamethasone,
budesonide, ciclesonide, clobetasol, clocortolone, cortexolone, cortisol, cortisporin, cortivazol,
deflazacort, deprodone, desonide, dexamethasone, difluprednate, flndroxyeortide, flunisolide,
fluocinoione, fluoccinonide, fluocortolone, flucrometholone, fluticasone, halcinonide,
halometasone, balopredone, hivdroeortisone, loteprednol, meprednisone, methylprednisolone,

mometasone, naflocort, 19-nordeoxycorticosterone, 19-norprogesterone, otobiotic, 0Xazacort,

g
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paramethasone, prednicarbate, predaisoione, prednisone, prednyviidene, proctosedyl, rimexolone,
tobradex, wriamcinolone, trimexolone, ulobetasol, 11P-(4-dimethylaminoethoxyphenyli-17a-
propynyl-17 B ~hydroxy-4,9¢estradien-3-one (RUGN9Y, and [ 78-hydroxy-170-19-(4~
methyiphenyljandrosta-4,9(1 1 }-dien-3~one (RUG44).

{8098} The anti-inflammatory giucocorticostoroids of the present invention also include the
salts, hydrates, solvates and prodrug forms. The anti-inflammatory glucocorticosteroids of the

present invention also include the isomers and metabolites of those described abaove,

{60931 Salts include, but are not Himited, to sulfate, citrate, acetate, oxalate, chloride, bromide,
iodide, nitrate, bisulfate, phosphate, acid phosphate, phosphonic acid, isonicotinate, lactate,
salicylate, citrate, tartrate, olcate, tannate, pantothenate, bitartrate, ascorbate, succinate, malcate,
gentisinate, fumarate, gluconate, glucaronate, saccharate, formate, benzoate, ghitamate,
methancsulfonate, cthanesulfonate, benzenesulfonate, p-toluencsulfonate, and pamoate (i,
1,1’mmeﬁayic—:ne—bis~(2~hydroxy—B—naph‘rhoatc)} salts. Other salts include, but are not limited 1o,
salts with inorganic bases including alkali metal salts such as sodium salts, and potassium salts;
alkaline earth metal salts such as calciurm salts, and magoesium salts; aluminum salts; and
ammonium salts. Other salls with organic bases include salts with diethylamine, diethanolamine,

meglomine, and NN -dibenzylethylenediamine,

{60921 The neumal forms of the anti~inflammatory glucocorticosteroids can be regenerated by
contacting the salt with a base or acid and solating the parent anti-inflammatory
glucocorticosteroid in the conventional manner, The parent form of the anti-inflaramatory
glucocorticosteroid differs from the various salt forms in certain physical properties, such as
sofubility in polar solvents, but otherwise the salts are equivalent to the parent form of the

corapound for the purposes of the present mvention.

{89931 Certain anti-inflamumatory glucocorticosteroids of the present invention can exist in
onsolvated forms as well as solvated forms, including hydrated forms. In general, the solvated
formos are cquivalent to unsolvated forms and are encompassed within the scope of the present
mvention, Certain anti-inflammatory glucocorticosteroids of the present invention may exist in
mauttiple erystatiine or amorphous forms. In general, all physical forms are equivalent for the
ases contemyplated by the present invention and are intended to be within the scope of the present

invention.
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{09947 Certain anti-inflammatory glucocorticostersids of the present invention possess
asymmetric carbon atoms (optical centersy or double bonds; the enantiomers, racemates,
diastercomers, tautonicrs, geometric isomers, stereoisomeric forms that may be defined, in torms
of absolite stereochemistry, as (R}-or {8)- or, ag (D})- or (L) for amine 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 n art to be
too unstable to synthesize and/or isolate. The present invention is meant 1o include anti-
mflammatory glhicocorticosteroids in racemic and optically pure forms, Optically active (R)-
and {8)-, or (D) and (L)-1somers may be prepared using chiral synthons or chiral reagents, or

resolved using conventional technigques.

{8095}  The present invention also provides anti-inflammatory glucocorticostereids which arc
i a prodrug form. Prodrugs of the anti-inflammatory glucocoriicostereids deseribed herein are
those anti-inflammatory glucocorticosteroids that readily underge chemical changes ander
physiological conditions to provide the compounds of the present invention. Additionally,
prodrugs can be converted to the anti-inflammatory ghicocorticosteroids of the present invention
by chemical or biochemical methods in an ex vive environment, For example, prodrugs can be
stowly converted to the anti-inflaromatory glucocorticosteroids of the present invention whe

placed in a transdermal pateh reservoir with a suitable enzyme or chernical reagent,

Y. Formulation

[8898] The compositions of the present invention can be prepared in & wide varicty of oral,
parenteral and topical dosage forms. Oral preparations include tablets, pills, powder, dragecs,
capsules, liquids, lozenges, cachets, gels, syrups, slurries, suspensions, etc., suitable for ingestion
by the patieat. The compositions of the present invention can also be admunistered by injection,
that 18, intravenously, mtramuscularly, intracutaneously, subcutaneously, intraduodenally, or
intraperitoneally. Alse, the compositions deseribed heremn can be admwinistered by inhalation, for
exaraple, intranasally. Additionally, the compositions of the present invention can be
adminisiered ransdermally. The compositions of this invention can also be administered by
intraocular, intravaginal, and intrarectal rowtes jucluding suppositories, insufflation, powders and

acrosol fornwlations (for examples of steroid nhalants, see Rohatagi, /. Clin. Pharmacol.

o
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35:1187-1193, 1995; Tiwa, Ann. Alleroy Asthma Immuncol. 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.

{80971 For preparing pharmacentical compositions from the compounds of the present
invention, pharmaceutically acceptable carriers can be cither solid or liguid, Seolid form
preparations include powders, tablets, pills, capsules, cachets, suppositories, and dispersible
granules. A solid carrier can be one or more substances, which may also act as diluents,
flavoring agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. Details on techniques for formulation and administration are well described in the
seientific and patent Hterature, see, ¢.g., the latest edition of Remington's Pharmaceutical

Scicnces, Maack Publishing Co, Faston FA ("Remington's™).

[6098]  In powders, the carrier is a fincly divided solid, which is in a nuxture with the finely
divided active component, In tablets, the active component is mixed with the carrier having the
necessary binding propertics in suitable proportions and compacted in the shape and size desired.
The powders and tablets preferably contamn from 3% or 10% to 70% of the compounds of the

present mvention.

{60991 Suitable solid excipicnts include, but are not limited to, magnesinm carbonate,
magnesium stearate; tale; pecting dextrin; starch; tragacanth; a low melting wax; cocoa butter;
carbohydrates; sugars mcluding, but not hmited fo, tactose, sucrose, mannitol, or sorbitol, starch
from corn, wheat, rice, potato, or other plants; cellulose uch as methyl cellulose,
hydroxypropylmethyl-cellulose, or sodium carboxymethyleellulose; and gums jnclnding arabic
and tragacanth; as well as proteins including, but not limited to, gelatin and collagen. 1f desirved,
disintegrating or selubilizing agents may be added, such as the cross-linked polyviny!

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

{81081 Dragee cores are provided with suifable coatings such as conceontrated sogar solutions,
which may also contain gurn arabie, tale, polyvinyipyrrelidone, carbopol gel, polyethylene
glycol, and/or titanivm dioxide, lacquer solutions, and suttable organwe 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.e., dosage). Pharmaceutical

preparations of the invention can also be used orally using, for example, push-fit capsules mads
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of gelatin, as well as soft, sealed capsules made of gelatin and a coating such as glycerol or
sorbitol, Push-fit capsules can contain the compounds of the present invention mixed with a
filler or binders such as lactose or starches, lubricanis such as talc or magnesium stearate, and,
opticnally, stabilizers. In soft capsules, the compounds of the present invention may be

dissolved or suspended in switable liguids, such as fatty oils, liquid paraffin, or liguid

polvethviene glyeof with or without stabilizers.

{8184] For preparing suppositorics, o low meliing wax, such as a mixture of fatty acid
glveerides or cocoa butter, is first melted and the compounds of the present invention are
dispersed homogencously therein, as by stirring. The molten homogeneous mixture is then

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

181021  Liquid form preparations include solutions, suspensions, and cmulsions, for example,
water or water/propylene glveol solutions. For parcanteral injection, liquid preparations can be

formulated in solution in agueous polyethylene glveol solution.

{6103} Aqueous solutions suitable for oral use can be prepared by dissolving the compounds of
the present invention in water and adding suttable colorants, flavors, stabilizers, and thickering
agents as desired. Agucous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as matural or synthetic
gums, resing, methyleelhilose, sodium carboxymethyleellulose, hydroxypropyimethyleelivlose,
sodivm alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia, and dispersing or
wetting agents such as a naturally occurning phosphatide (e.g., lecithing, a condensation product
of an alkylene oxide with 2 fatty acid {e.g., polvoxyethylene sicaraie), a condensation product of
ethyviene oxide with a long chain aliphatic alcohol (e.g., heptadecaethylene oxyeetanol), a
condensation product of ethylene oxide with a partial esier devived from a faity acid and a hexitol
{(e.2., polyoxvethylene sorbitol mono-oleate}, or a condensation produet of ethylene oxide with o
partial ester derived from fatty acid and a hexitol anhvdride {e.g., polyoxyethylene sorbitan
mono-oicate). The agucous suspension can also contain one or more prescrvatives such as ethyl
or n-propyl p-hydroxybenzoate, one or more colonng agents, one or more favoring agents and
ong OF more sweetening agents, such as sticrose, aspasiame or saccharin, Formulations can be

adjusted for osmolarity.
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{8104}  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 gweeteners, dispersants,

thickeners, solubilizing agents, and the like.

[B3105]  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, orina
mineral oil such as Hquid paraffin; or 2 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, sorhitol or sucrose. These
formulations can be preserved by the addition of an antioxidant such as ascorbic acid. As an
example of an injectable o1l vebicle, see Minto, J. Pharmacol. Exp. Ther, 281:93-102, 1997, The
pharmaceutical formudations of the invention can alse be o the form of oil-in~waier emulsions.

The oily phase can be a vegetable oil or a mneral oil, deseribed above, or a mixture of these,

Swntable emulsifying agents include naturally~occourring gums, such as gum acacia and gum
tragacanth, naturally occurring phosphatides, such as soybean lecithin, esters or partial esters
derived from fatty acids and hexitol anhvdrides, such as sorbitan mono-oleate, and condensation
products of these partial esters with ethylene oxide, such as polvoxyethylene sorbitan mono-
oleate, The emulsion can also contain sweetening agents and flavoring agents, as in the
formulation of syrups and eliirs. Such formulations can also contain a demuleent, s

preservative, or a coloring agent.

10506]  The compositions of the present invention can alse be delivered as mwicrospheres for
sfow release in the body. For example, microspheres can be formulated for adrinisiration via
intraderal injection of drug-containing micvospheres, which slowly release sabontaneously (see
Rao, J. Biomater Soi. Polym. Ed. 7:623-645, 1995, as biodegradable and injectable gel
formutations {see, ©.g., Gao Pharm. Res, 12:857-863, 1995}); o1, as mucrospheres {or oral
administration (scc. ¢.g., Evies, J. Pharm. FPharmacol. 45:669-674, 1997}, Both transdermal and

infradermal routes afford constant delivery for weeks or months,

{01671  In another embodiment, the compositions of the present invention can be formulated for

parenteral administration, such as intravenous (IV) administration or adminisiration nto a body

L
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cavity or bumnen of an organ. The formulations for administration will commonly comprise a
sohution of the compositions of the present invention dissolved in a pharmaceutically acceptable
carricr. Among the acceptable vehicles and solvents that can be employed are water and Ringer's
solution, an isotonic sodium chloride. In addition, sterile fixed oils can conventionally be
emaployed as 4 solvent or suspending medium. For this purpose any bland fixed oil can be
employed inclading synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid
can hikewise be 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 accepiable ausiliary
substances as required to approximate physiclogical conditions such as pH adjusting and
buffering agents, toxicity adyusting agents, e.g., sodium acetate, sodium chloride, potassium
chloride, calciom chloride, sodium lactaic and the ke, The concentration of the compositions of
the present invention in these formulations can vary widely, and will be selected primarily based
on fluid volumes, viscosities, body weight, and the like, in accordance with the particelar mode
of administration selected and the paticnt's needs. For IV administration, the formulation can be
a sterile injectable preparation, such as a sterile injectable agueous or oleaginous suspension.
This suspension can be formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation can also be a sterile
injectable sohution or suspension in a nontoxic parenterallv-acceptable diluent or solvent, such as

a solution of 1,3-butanediol,

[8108]  In another embodiment, the formulations of the compositions of the present invention
can be delivered by the use of liposomes which fuse with the celtalar membrane or are
endocytosed, i.e., by employing ligands attached to the liposome. or attached directly 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 Hgands
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. Riotechnol. 6:698-
708, 1993; Ostro, Am. J. Hosp. Pharm. 46:1576-1587, 1989},

(2]
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{0109} Lipid-based drug delivery systems include lipid solutions, lipid emulsions, lipid
dispersions, seif-emulsifying drug delivery systeras (SEDDS) and self-microemulsifying drug
delivery systems (SMEDDS). In particular, SEDDS and SMEDDS are isotropic mixtures of
lipids, surfaciants and co-surfactants that can disperse spontaneously in agueous media and form
fine cmulsions {(SEDDS) or microemulsions (SMEDDS). Lipids useful in the formulations of
the present invention inclode any natoral or synthetic lipids including, but not limited to, sesame
seed oil, olive oil, castor oil, peanut oil, fatty acid esters, glycerol esters, Labrafil®, Labrasol®,

~

Cremophor®, Solatol®, Tween®, Capryol®, Capmul®, Captex®, and Peceol®,

Y1,  Administration

{0110} The compounds and compositions of the present invention can be delivered by any
suitable means, including oral, parenteral and topical methods. Transdermal administration
methods, by a topical route, can be formulated as applicator sticks, solutions, suspensions,

emulsions, gels, creains, olntments, pastes, jellies, paints, powders, and aerosols.

{61311 The pharmaceutical preparation is preferably in unit dosage form. In such form the
preparation is subdivided into unit doses containing appropriate quantities of the compounds and
compositions of the present invention. The vt dosage form can be a packaged preparation, the
package containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampounles. Also, the unit dosage form can be a capsule, tablet, cachet, or

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

{81121  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 adminisiering simuliancously, approximately simultancously (c.g..

within about 1, 5, 10, 15, 20, or 30 minutes 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.

s
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{8113}  In some embodiments, co-administration can be accomplished by co-formulation, ie.,
preparing a single pharmaccutical composition including the compounds and compositions of the
present invention and any other agent. Alternatively, the various components can be formulated

separately.

{8114} The compounds and compositions of the present invention, and any other agenis, can be
present in any suitable amount, and can depend on various factors inciuding, but not limited to,
weight and age of the subject, state of the discase, etc. Suitable dosage ranges include from
about .1 mg to about 10,000 mg. or about | myg to about 10060 mg, or gbout 10 myg to about 750
mg, of about 28 mg to about 300 mg, or about 30 myg to about 250 mg. Suitable dosages also
mnclude about 1 mg, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500, 600, 700, 800,
900 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 usefnl in modolating a ghicocorticoid receptor, or with adjunctive agents that may not be

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

YVEH. Methods of Modulating a Glacecorticoid Receptor and Treating a Disorder

19116] Insome embodiments, the present invention provides a method of modulating a
glucocorticoid receptor, the method including contacting a glucocorticoid receptor with a

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

{1171 In some embodiments, the present invention provides a method of treating a disorder
through modulating a glucocorticoid recepior, the method including administering to a subject in

need of such treatment, a therapeutically effective amount of a corpound of the present

invention, thereby treating the disorder,

{6118]  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.

L1
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19119} 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.

18126]  In an cxemplary embodiment, the GR modulator is an antagonist of GR activity (also
referred to heretn as “a glucocorticoid receptor antagonmist™). A ghucocorticoid receptor
antagonist, as used herein, refers to any composition or compound wiach partially or completely
inhibits (antagonizes) the binding of a glucocoriicoid receptor (GR} agonist {e.g. cortiso! and
svnthetic or natural cortiso! analog) to a GR thereby inhibiting any biclogical response
associated with the binding of a GR to the agomnist.

01231} In arclated cmbodiment, the GR modulator is a specific glucocorticoid receptor
antagonist. As used herein, a specific glucocorticoid receptor antagonist refers to a composiiion
or compound which inhibits any biological response associated with the binding of a GR to an
agomist by preferentially binding w the GR rather than avother nuclear receptor (NR). In some
embaodiments, the specific glucocorticoid receptor antagonist binds preferentially to GR rather
than the mineralocorticowd recoptor (MR or progesierone receptor (PR). In an exemplary
embodiment, the specific glucocorticoid receptor antagonist binds preferentially to GR rather
than the mineralocotticord recepior (MR). Tn another exemplary embodiment, the specific
glucocorticoid receptor antagonist binds preforentially to GR rather than the progesterone

receptor (PR},

{01221  To arclated embodiment, the specific glucocorticoid receptor antagonist binds {o the
GR with an association constant (Kg) that is at least 10-fold less than the K for other nuclear
receptor. In another embodiment, the specific glucocorticoid receptor antagonist binds to the GR
with an association constant {Kg) that is at least 100-fold less than the Kqy for the other nucle
reeeptor. In another embodivment, the specific glucocorticoid receptor antagonist binds to the GR
with an association constant (Kg) that is at least 1000-fold less than the Ky for the other puclear

receptor.

{61231 Examples of disorders or conditions sutiable for usc with present invention inchude, but

are not limited to, obesity, diabetes, cardiovascular disease, bypertension, Syndrome X,

54



Y

kS

2

ot

WO 2013/177559 PCT/US26013/042732

depression, anxiety, glaucoma, human immunodeficiency virus (HIV) or acquire
immunodeficiency syndrome {AIDS), neurodegeneration, Alzheimer's discase, Parkinson's
discase, cognition enhancement, Cushing’s Svadrome, Addison's Disease, osteoporosis, frailty,
muscle frailty, inflammatory discases, ostecarthritis, rheumatoid arthritis, asthma and rhiniiis,
adrenal function-related atlments, viral infection, immunodeficiency, immunomodulation,
autoimmune diseases, allergios, wound healing, compulsive behavior, multi-drug resistance,
addiction, psychosis, anorexia, cachexia, post-fraumatic stress syndrome, post-surgical bone
fracture, medical catabolism, major psychotic depression, mild cognitive impairment, psychosis,
dementia, hyperglveomia, stress disorders, antipsychotic induced weight gain, deliram,
cognitive impairment in depressed patients, cognitive deterioration in individaals with Down's
syndrome, peychosis assoctated with interferon-alpha therapy, chronic pamn, pain associated with
gastrogsophageal reflux disease, postpartum psychosis, postpartum depression, neurological
disorders 1n premature infants, and migraine 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 Cushing’s Syndrome.

A Binding Assays

{81241 GR modulators of this invention can be tested for binding activity in a variety of assays.
For example, by screening for the ability {o compete with a GR higand, such as dexamethasone,
for binding to the ghucocorticoid receptor. Those of skill in the art will recogruze that there are a
number of ways to perform such competitive binding assays. In some embodiments, GR is pre-
incubated with a labeled GR higand and then contacted with 4 test coropound. 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 ts a
potential GR modulator, Alternatively, the binding of a test compound to GR can be measured

directly with a labeled fest compound. This latier type of assay i called a direct binding assay.

{9125] Both direct binding assays and competitive binding assays can be used in a variety of
diffevent formats. The formats may be similar to those used in immuonoassays and receptor
binding assays. For a description of different formats for binding assays, inclading competitive
binding assays and direct binding assays, see Basic and Clinical Immunclogy Tth Edition (D.

Stites and A, Terr ed.} 1991, Erzyme Immunocassay, E.T. Maggio, ed., CRC Press, Boca Raton,

L
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Florida (1980}; and “Practice and Theory of Enzyme Immumoassays,” P. Tiissen, Laboratory
Techniques in Biochemisiry and Molecular Biology, Elsevier Seience Publishers B.V.

Amsterdam (1985}, cach of which i3 incorporated herein by reference.

{6126 In solid phase competitive binding assays, for example, the sample compound can
compoete 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 binding agent can
be GR bound to a solid phase. Alternatively, the labeled analyvte can be labeled GR and the
binding agent can be a solid phase GR Lgand. The concentration of lebeled analyte bound to the
capture agent is inversely proportional to the ability of & test compound to compete in the
binding assay

18127}  Alernatively, the competitive binding assay may be conducted in liquid 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 Hgand or between bound test compound
and the excess unbound test compound. These include identification of the bound complex by
sedimentation i sucrose gradients, gel electrophoresis, or gel isoelectric focusing; precipitation
of the receptor-ligand complex with protamine sulfate or adsorption on hydroxylapatite; and the
removal of unbound compounds or tigands by adsorption on dextran-coated charcoal (DCC) or
binding to trumobilized antibody. Following separation, the smount of bound ligand or test

compound is determined.

{0128} Alieroatively, a homogenous binding assay may be performed in which a separation
step is nof needed. For example, a label on the GR may be altered by the binding of the GR to its
ligand or test compound. This alteration in the labeled GR resulis in a decrease oy increase in the
signal emitied 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 radioactive labels include

{‘t 32 N
g C, or 2P Useful non-radioactive labels include thoss

those ncorporating i, 15y
incorporating fluorophores, chemiluminescent agents, phosphorescent agents,
electrochemiluminescent agents, and the like. Fluorescent agents are especially useful in

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

methods well known in the art.

10129] High-throughput screening methods may be used to assay s large number of potential
modulator compounds. Such “compound libraries” are then screened in one or more assays, as
described herein, to identify those library members {particular chemical species or subclasses)
that display a desired characteristic activity. Preparation and screening of chenmuical libraries is
well known to those of skill in the art. Devices for the preparation of chemical librarics are
commercially available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY,
Symphony, Rainin, Woburs, MA, 433A Applied Blosystewms, Foster City, CA, 9050 Plas,
Miilipore, Bedford, MA},

B. Cell-Based Assays

{61301 Cell-based assays invelve whele 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, e.g., any mammalian
cells including levkocytes such as neutrophils, monocyies, macrophages, eosinophils, basophils,
mast cells, and lyraphocytes, such as T cells and B cells, leukemias, Barkitt's lymphoras, tumor
cells Oncluding moose mamuoary tumor vivus cells), endothelial cells, fibroblasts, cardiac cells,
muscle cells, breast tumor cells, ovarian cancer carcinomas, cervical carcinomas, gli oblastomas,
fiver cells, kidney cells, and nouronal cells, as well as fungal cells, including veast, Cells can be
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.

{03131] To some cases, fragments of GR, as well as protein fusions, can be used for screening,
When molecules that corapete for binding with OR ligands are desired, the GR fragments used
are fragments capable of binding the ligands {e.g., dexamethasone). Allematively, any fragment

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

(4]
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fragment of, ¢.g., at least 20, 30, 40, 50 amino acids up to a protein containing all but one amino

acid of GR.

{9132} In some embodiments, signaling triggered by GR activation is used to identify GR
modulaters. Signaling activity of GR can be determined in many ways. For example,
downstream melecnlar events can be monitored fo determine signaling activity, Downstream
events include those activities or mantfestations that occur as a result of stimulation ofa GR
ceptor. Exempary downstream events usefir! in the functional evaluation of transeriptional
activation and antagonism in unaltered cells include upregulation of g number of glucocorticoid
response element (GRE)-dependent genes (PEPCK, tyrosine amino transferase, aromatase). In
addition, specific cell types susceptible to GR activation may be used, such as osteocalein
expression in osteoblasts which is downregulated by glucocorticoids; primary hepatocytes which
exhibit glucocorticotd mediated upregulation of PEPCK and ghucose-6-phospahte {G-6-Pase)),
GRE-~-mediated gene expression has also been demonstrated in ransfected cell Hnes using well-
known GRE-regulated sequences {e.g. the mouse mantmary fumor virus promoter (MMTV)
rransfected wpstrearn of a reporter gene construct). Examples of useful reporter gene constructs
inchude luciferase {fuc), atkaline phosphatase (ALP) and chioramphenicol acetyl transferase
{CAT). The functional evaluation of transcriptional repression can be carried out in cell lines
steh as monocytes or human skin fibroblasts. Useful functional assays inclode those that
measire IL-1beta stimulated IL-6 expression; the downregulation of collagenase,
cvelooxygenase-2 and various chemokines (MCP-1, RANTES); LPS stimulated cytokine
release, e.g., TNFe, or expression of genes regulated by NEKB or AP-1 transeription factors in

transfected cell-tines.

[6133] Typically, compounds that are tested in whole-cell assays are also tested in a
cvictoxicity assay. Cytotoxicity assays are used fo determine the extent to which a perceived
modulating effect is due to non-GR binding cellular effects. In an exemplary embodiment, the
cytotoxicity assay inclodes contacting a constitutively active cell with the test compound. Any

o

decrease in celhilar activity indicates a oytotoxic effect.

1.8
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. Specificity

{6134} The compounds of the present invention may be subject to a specificity assay {also
referred to bercin as a seloctivity assay). Typically, specificity assays include testing a

o b

compound that binds GR in vitro or in a cell-based assay for the degree of binding to non-GR

(95

proteins. Selectivity assays may be performed in vitro or in cell based systems, as described
above. Binding may be tested agaiust any appropriate non-GR protein, including antibodies,
receptors, enzymes, and the like. In an cxemplary embodiment, the non-GR binding protein is a
celi-surface receptor or nuclear receptor. In another cxemplary embodiment, the non-GR protein
is a steroid receptor, such as estrogen receptor, progesterone receptor, androgen receptor, or

[0 mineralocorticoid receptor.

{01358} The torms and expressions which have been emploved herein are used as terms of
escription and not of imitation, and there is no intention in the use of such terms and

expressions of cxcluding equivalents of the features shown and described, or portions thereof, it
being recognized that various modifications are possible within the scope of the invention

15 claimed. Moreover, any onc or more featores of any embodiment 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 fo the methods of treating discase states and/or the
pharmaccutical compositions described herein, All publications, patents, and patent applications

20 ciied herein are herehy incorporated by reference in their entirety for all purposes.

ViYL, Methods of Treating and Reducing Steroid Side Effects

{01368] The conpounds and compositions of the present invention are usefud in a variety of
methods such as treating a disorder or condition or reducing the side effects of

glucocorticosteroid treatment,

[N
Lrg

{93137} In some embodiments, the present invention provides a method of inhibiting
glucocorticoid receptor {GR} induced transactivation without substantially inhibiting GR-
induced fransrepression, wherein the method includes contacting 8 GR with a composition

including an anti-inflammatory glucocorticosteroid able to induce both GR transactivation and

&
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OR 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 cmbodiments, 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}-{ | ~{(4-fluorophenyi}-6-({4-
{riflnoromethyhiphenyhsulfonyi)-4 4a,5,6.7,8-hexahvdro-1 H-pyrazolo]3,4-glisoguinolin-4a-

vi¥thiazol-2-vhmethanone.

10138} For those GR modulators of the present invention that can inhibit transactivation, the
compeunds can inhibit transactivation when GR induced transactivation of gene gxpression is
reduced by at least about 50%, relative to the level of gence expression observed in the absence of
the GR modulator, For example, GR induced transactivation can be inhibiied by at least about
50, 55,60, 65,70, 75, B0, 85,90, 95, 96, 97, 98 or 99%. In some embodimens, glucocorticotd
receptor induced transactivation is inhibited by at least about 50%. In other ¢ mbodimcrri,s,
ghucocotticowd receptor induced transactivation is inhibited by at least about 65%. In sorve other
embaodiments, glucocorticoid receptor induced transactivation s inhibited by at least about 75%
In still other embodiments, glucocorticoid receptor induced transactivation s ivhibited by at least
about 85%. Tn vet other embodiments, glucocorticoid receptor induced transactivation is

14

inhibited by at feast about 95%.

{0139} 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 considered 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-indneed transrepression is also considered not substantially inhibited when the GR-induced
fransrepression activity is inhibited by less than about 70, 60, 58, 40, 35, 30, 25, 20, 15, 10, 5, 4,
3.2 or [ %, 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 30%. 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%.

{81401  in other embodiments, the ratio of percent inhibition of GR induced transactivation
inhibition to percent inhibition of GR-induced transrepression inhibition can be from abowt 1000
w0 i. For example, the ratio of percent inhibition of GR induced transactivation inhibition to
percent inhibition of GR-induced transrepression inhibition can be about 1000, 504, 100, 90, §8,

70, 60, 30, 40, 30, 25,20, 15,10, 5,4, 3, 2, or L.

{8141} Tn some other embodiments, the GR induced transactivation is cansed by the anti-

inflammatory elucocorticosteroid described above.

{6142} In some embodiments, the present invention provides & method of treating a disorder or
condition, including administering to a subject in need thereof. a therapeutically effective amount
of & composition including an anti-inflanymatory glicocorticosteroid and a GR modulator of the
present invention. In some other embodiments, the anti-inflammatory glucocorticosteroid and
GR modnlator of the present invention modulate the activity of 2 GR. The diseases and
conditions inclade, among other, inflammatory conditions and avtoimumune discases. In some
embodiments, the disorder or condition can be glaucoma, inflammatory discases, rheumatoid
arthritis, asthma and rhinitis, allergics and autoimmune discases. Representative autoimmune
discase inciude, but are not limited to, obstructive airways disease, including conditions such as

COPD, asthma {e.g, intrinsic asthima, extninsic asthma, dust asthma, infantile asthma), bronchitis,
inciuding bronchial asthma, systemic tupus orvthematosus (SLE), multiple sclerosis, type

iabetes mellitus and complications associated therewith, atopic eczema (atopic dermatitis},

contact dermatitis and further eczematous dermatitis, inflarmunatory bowel discase {e.g. Crobu's
diseass and uleerative colitis), atherosclerosis and amyoirophic lateral sclerosts, Giher

auteimmune discases fnclude tissue and organ transplants, and allergies.

{8143}  In somc embodiments, the present invention provides a moethod of reducing the side
effects of glucocoriicosteroid treatment, including adminisiering to a subject in need thereof,
therapegtically effective amount of a corposition including an anti-inflammatory
glucocorticosteroid and a GR modudator having the structure of the present invention. In some
embodiments, the side effects of glucocorticosteroid freatment can be weight gain, glaucoma,

fluid retention, increased blood pressure, mood swings, cataracts, high blood sugar, diabetes,

61
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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.

{144} Other conditions that can be {reated using the compounds of the present invention
mclude alcohol dependence, symptoms of alcohol withdrawal, and cognitive deficits associated
with excess alcohol consumption. The componnds of the present inventin can also be used to
treat cancer, such as cancer of the bone, broast, prostate, ovary, skin, brain, bladder, cervix, liver,
lung, etc. Other cancers that can be treated using the compounds of the present invention include
leukemia, lyrmaphoma, 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 taxanes, taxcl, docetaxel, paclitaxel, actinomycin,

anthracyelines, doxorubicin, daunorubicin, valrubicin, bleomycin, cisplatin, among others.

Assays to Identify GR Modulators

18145)  OR modulators of this invention can be tesied for inhibition of GR induced
transactivation while not substantially inhibiting GR-induced transrepression in a variety of
assays. GR modulators of the present invention that inhibit GR induced transactivation can be
identificd by measuring the amonnt of tyrosine amino transferase expressed in the presence of
the GR induced transactivation in 2 cell model (human tiver hepatocyvies). GR modulators useful
in the present invention can be those that inhibit GR induced transactivation by at least about

50%.

[6146] Moreover, for the GR modulators of the present iyvention that inducs ransactivation,
seme 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
iransactivation while not substantially inhibiting the GR-induced transrepression activity of
dexamethasone with regard to LPS activated TNFo release (NFxB responsive gene), can be
idemtificd using a cell-based model (human peripheral blood mononuclear cells), dexamethasone
can be administered to the cclis and the release of TNFo can be measured. After addition of the
GR modulator of the present invention, the release of TMNFo can be again measured and

compared to the amount released in the abscoce of the GR modulator, A GR modulator of the
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present invention that does not substantially block the cffeet of dexamethasone, does not

substantially inhibit GR-induced transrepression.

IX. Ezamples

{8147} Suructures are named according fo standard TUPAC nomenclatire using the

(¥4

CambridgeSoft ChemDraw naming package,

1 N . N v . v -
[0148] "H NMR spectra were recorded at amwbient temperature using a Varian Unity Inova
spectrometer (400 MHz) with 2 § mm inverse detection iriple resonance probe for detection of
Hi, C13 and P31 or a Bruker Avance DRX spectrometer {400 ME2) with 2 5 mm inverse

detection triple resonance TX1 probe, or a Bruker Avance IH spectrometer (400 MEHz),

6 181491 Mass specrometry (LCMS) experiments to determine retention times and associated

mass ions were performed using the following methods:
{61561 Method A: experiments were performed using a Waters Platform LT quadrapole mass
spectrometer with positive and negative ion electrospray and ELS / Dode arvay detection using a

Phenomenex Luna 3 micron C18 {2) 30 x 4.6 mm column and a 2 vl / minute flow rate. The

[

solvent systers was 95% water containing §.1% formic acid {solvent A} and 5% acetonitrile
containing (.1% formic acid (solvent B} for the first 50 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 I minute.

{3181} Method B: experiments were performed using a VG Platform I quadmpole mass
20 spectrometer with a positive and negative lon clectrospray and ELS / Diode array detection using

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

mnitial solvent system was 95% water containing (.1% formic acid (solvent A) and 3%

acctonitrile containing 8.1% formic acid (solvent B) for the first 30 seconds followed by a

gradient up to 5% solvent A and 93% solvent B over the next 4 minutes. The final solvent

L

system was held constant for a further 2 minutes.

{6152} Method C: experiments were performed using a Waters ZMD gquadrupole mass

'

spectrometer with positive and negative 1on electrospray and ELS / Diode array detection using a

X

Phenomenex Lona 3 micron C18{(2) 30 x 4.6 mun column and a 2 mb. / minute flow rate. The

N
(S %]
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solvent system was 95% water containing 0,1% formic acid (solvent A and 5% acetonitrile
containing (1% formic acid (solvent B} fur the first 50 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.

{01531  Method D: experiments were performed using a Waters Micromass ZQ2000
guadrupole mass spectrometer Hnked to @ Waters Acguity UPLC system with a PDA UV
detector using an Acquity UPLC BEH CI8 L 7micron 10072, lmm, maintained at 46°C. The
spectrometer has an electrospray source operating in positive and negative jion mode. The initial
solvent system was 95% water containing $.1% formic acid (solvent A} and 5% acetonitrile
containing 0.1% formie acid {solvent B) for 8.4 minutes followed by a gradient up to 5% solvent

A and 93% solvent B over the next 6.4 mimites.

{0184] Method E: experiments were performed using 2 Waters Micromass ZQ2800 quadrupole
mass spectrometer linked to a Hewlett Packard HP1100 LC system with a DAD UV detector
using a Higging Clipeus 5 micron C18 100x3.0mm, maintained at 40°C. The specirometer has an
electrospray source operating in positive and negative ion mode. The initial solvent system was
95% water containing 0.1% formic acid (solvent A) and 5% acctonitrile containing 0.1% formic

acid {solvent B) for 1.0 minuies followed by a gradient up to 5% solvent A and 95% solvent B

over the next 15 minutes, The final soivent sysiem was held counstant for a further 5 minutes.

{0185] Method F: experiments were performed using an Agilent Infinity 1260 LC 6120
quadrupele magss spectrometer with positive and negative ion electrospray and ELS / UV @
254nm detection using an Agilent Zorbax Extend CI8, Rapid Resolution HT 1.8 micron CI18 30
% 4.6 mm colupm and a 2.5 mL / mimute flow rate. The initial solveni systern was 95% water
containing §.1% formic acid {solvent A) and 3% acetonitrile containing (.1% formic acid
(sulvent B) ramping up to 5% solvent A and 93% solvent B over the next 3.0 minutes, the flow
rate was then inoreased to 4.5 mb / minute and held for .5 minutes at $5% B. Gver 0.1 minute
the gradient was returned fo 95% A and 5% B and 3.5 mL / minwte and was held at these
conditions for 0.3 minutes; the final (.1 minute resulted in the refurn to the initial starting

conditions, 5% A 5% B at 2.5 mL /minute
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intermediate 1. (R}-1-(4-fluorophenvh-6-((d-(triflucromethvhiphenyDsuifonvil-4,4a.5.6.7 8-

hexa

A-zlisoguinchne-4a-carbaldebvde and

Entermediate 2. (B-(1-(d-fluorephenvi-6-({4-{iriflucromethvphenvisutfonvii-4.4a.5.6,.7.8-

hexahvdro-i H-pyvrazoiel 3. d-clisoguinolin-da-vhimethanol

intermediate 1 intermediate 2

{01561 A solution of (R)-methyl 1-{4-fluorophenyl)-6-((4-(trifluoromethyiphenysulfonyi)-
4,428,567 &-hexahydro- | H-pyrazolo[3 4-glisoquinoline-4a-carboxylate (2.12 ¢, 3.96 munol} was
dissolved in dry dichloromethane and cooled to -78°C under nitrogen. A solution of
diisobutylaluminiom hydride (1.0 M in dichioromethane, 16 mmol, 16 mL} was added dropwise
10 maintaining the reaction temperature at <-70°C and the reaction mixture was stirred at -78°C for
1 hour. The reaction mixture was treated with water (6 mL), stirred at -78°C for 5 minutes then
warmed to >8°C over 15 minutes. Solid sodiom bicarbonate (5.5 g) was added and the mixture
stirred vigorously for 5 minutes. Excess sodium sulfate was added (~20 g) and the resultant
mixture was stirred vigorously for a further 15 minutes. The solid materials were removed by
15 filtration and rinsed with a little dichloromethane, The filtrate was concentrated under reduced
pressure and the residuc purified by column chromatography on silica gel cluting with a mixtare
of ethy! acetate and cyclohexane {3:7 by velume} followed by ethyi acetate to afford (R)-1-(4-
fluoropheny-6-{(4-(trifuoromethyphenylisutfonyi)-4,42,5,6,7, 8-hoxahydro-1 H-pyrazolo[3,4-
ghsoquineline-da-~carbaldebyde as a white foam (0.62 g). 1H NMR (480 MHz, CDChy 9.48 (s,
26 1THRT93{d,J=82Hz, 28y, 784 (4. F=83 He, 2H), 7.39-740 (m, 3 H), 7.17 {1, J = 8.5 Hz,
2HY, 6.52(d,I=25H, THR 432, I=123He, T HE 330 (brs, i B304 T=164Hz, 1
H); 2.65-2.80 {m, HY, 2.51-2.52 {m, 4 H} and R)}-{1-(d-fluorophenyl}-6-{{4-
{triffuoromethybphenyl) sulfooyl)-4.4a,5.6,7 8-hexabydro-1 H-pyrazolof3 4-glisoqoinolin-da-
yiimethano! as 2 white solid (1.0 ). TH NMR {400 MHz, CDCLY: 6 7.94 {8, F = 82 Hz, 2 H);
25 7R3, F=83He, 2H) 74074 m, 3 HY, 74708 dm, 2 HD), 631, T = 24 M T HY: 401

[
£
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412 (1 HY: 4.02(dd, 1 =114,59Hz, 1 Hy; 3.78(dd, F= 11.5, 5.6 Hz, 1 H); 3.34(dd, I =
114,81 Hz, 1 Hy 313 (L =158 Hz, | HY, 2.74-2.76 (m, 1 H); 2.59-2.60 {m, 1 H); 2.41 (d.J
=155Hz, 1 Hy, 2.24-225(m, 2 H), 2.04 (5, 1 H).

{01571 A solution of oxalyl chloride {7.35 g. 58.8 mmol) in dry dichloromethane (160 mL) was
conled to -60°C under nitrogen and treated dropwise with dry dimethy] sulfoxide (9.55 g, 122.3
mmal) such that the temperature did not rise above -50°C. The mixture was stirred at -35°C for
15 minutes, A solution of (R)-{1-{4-fluorophenyly-o-{{4-(irifiuoromethyDphenylysulfonyi)-
4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3 4-glisoquinolin-da-yhymethanol (12.40 g, 24.53 mmol) n
dry dichioromethane {140 mL) was added such that the temperature did not rise above -50"C.
The mixture was siirred for 2 hours allowing the temperature to nise to -15°C, Tricthylanting
(12.64g, 125 mmol) was added dropwise such that the terperature did not rise above -3°C and
the resultant mixtore was stirred until the temperature reached 0°C. Water {100 mL} was added,
the phases were separated, the agqueous phase was extracted with further dichloromethane (x2)
and the combined organic phases were dried over sodium sulfate. The solide were removed by
filtration, the filtrale was concentrated under reduced pressure and the residue was purified by
cotuma chromatography on silicé gel eluting with a mixture of ethyl acetate and
dichioromethane (1:] by volume) followed by ethyl acetate to afford (R)-1-(4-fluorophenyvi}-6-
{{(4-(trifluoromethylphenyDsulfouyl)-4.4a.5,6,7 8-hexahydro- 1 Hpyrazolo] 3 4-glisoquinoline-
4a~carbaidehyde as 2 white foam (1 1.8 gi. TH NMR (400 MHz, CDCli 8 948 (s, 1 H): 7.93(d,
3= 82 He, 2 My, 7.84 (d, ] = 83 Fz, 2 H); 7.39-7.40 {m, 3 H); 7.15-7.16 {m, 2 H): 6.52(d, =
24 Hz 1 H) 4.32(ad, J=12.2,2.1 Hz, 1 H) 3.90(dd, J = 11.0,5.6 Hz, 1 H); 3.14(d, ] = 164
Hz, THR 271273 (o, T HY; 2.60{(d, T = 164 Hz, | H);, 2.49-2.51 (m, 3 H).

2
a

Intermediate 3, (R}-(1-(4-flnorophenv-6-((4-(trifluoromethvhphenvhsulfonvii-4.42,5.6,7.8-
hexabvdre-1H-pvrazelo{3 d-glisoauinclig-da-vipyridin-2-vI-{R/S)-methanel
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[BIS8] 2-Bromopyvridine {6.50 g, 40 mmol} was added to isopropy! magnesium chioride (2.0
M solution in tetrahydrofuran, 20 mi, 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-fluorophenyD)-6-({4-(triffuoromethylphenylisulfony -
4.4a,5,6,7, 8-hexahydro-1 H-pyrazole[3.4-glisoquinoline-4a-carbaldehyde (5.5g, 10 mmol} in
tetrahvdrofuran {9 mL) 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 dichioromethane (%2} and the combined organic
phases dried over sodivm sulfate. The solids were removed by filtration, the filirate was
concentrated under reduced pressure and the residue porified by cohuron chromatography on
silica gel {gradient: 20-80% cthyl acetate in cyclobhexane) to afford the diastercoisomeric (2:1)
mixture (R)}-(1-{4-Nuorophenyl)-6-({4-(triflucromethyphenylsulfonyl}-4,4a,5,6,7, 8-hexahydro-
1H-pyrazolo]3.4-glisequinoiin-da-y {pyrdin-2-yD-(R/S)}oethanol as an off-white foam (325
o). [H NMR {400 MFz, CDCly): §8.29(d, J = 4.8 Hz, T HY; &00(d, T = €2 Hz, 2 F): 7.84-
786 {m, 3 HYy 744746 (m, 1 HY, 7.29-7.30 {m, 1.5 H); 7.09-7.10 (m, 3.5 H}; 6.95-6.97 {(m, 2.5
Hy: 641 (s, 0.5 H): 6,18 (s, LFD): 5,03 {8, 0.5 H); 5.04 (s, 1 ), 4.87 (s, F): 4.50(d, T = 11.8
He, I HEp 430, 1= 133 He, 25 Hy, 3.80(d, F = 121 Hz 0S5 H), 3.69¢s, 0.5 H), 324 (4, T =
16.6 Hz, | H): 3.09-3.13 (m, 1.5 H); 2.54-2.58 (o, 2.5 H); 2.25-2.27 (m, 1 Hy; 2,11 {d, J = 16.6
Hz, THy 143 .05 H)

{01891  The following intermediate 4 was similarly prepared from the appropriate starting

materials:

Infermediate 4. (R-{ 1 -(4-TluorophenvD-6-{ {4-{irifluoromethy DpbenvDsulfonvi-4.42.5 6.7.8-

hexahvdro-1H-pyrazolol 3.4-gHsoquinoiin-da-vyD{nvridin-2-vI1-{R/S)-methanol

&7
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[0160] LOMS (Method C, EST): RT 2.84 min, m+H = 585.1; TH NMR (400 MHz, CDCl): §
833(d,J=22Hz L H; 8.8 (dd, F=4.8, 1.7 Hz, | Hy: 7.97(d, J= 8.2 Hz, 2 H); 7.85(d, I =
8.2 Hz, 2 HY: 7.69(d, J = 8.0 Hz, 1 H); 7.04-7.05 {m, 4 H); 6.92 (dd, T = 7.9, 4.8 Hz, 1 H); 6.10
4, 3=23Hz | H);5.18 (s, ] H); 434 (dd, J= 123,23 Hz, 1 H); 4.15 (4, J = 11.2 Hz, L H);
3.42(d, J=16.8 Hz, 1 H); 3.25 (5, 1 H); 266 (1, = 12.0 Hz, | H): 2.52 (4, J = 15.4 Hz, 1 Hy;
224(d, T=123Hz, L Hy;2.17(d, 3= 168 Hz, 1 H).

o~

intermediate 5. (R3-(1-(4-fluorophenvil-6-{{4-{trifluoromethvhinhenvisulfonvi)-4.42.5.6.7.8-
hexabvdro-1H-

methapol

razelol3d-elisoguinolin-da-vi(1~methvi-] B-imidazol-2-vE-{R/S)-

Ni’
i

NS
< AN
N =
0L
N -~ P =
/ A

N
F
{8161} Z-Bromo-l-methyl-1H-imidazole {47 uL, 0.48 mmol) was dissolved in diethyl ether (2
mE} and cooled to -75°C under argon. Butyl lithinm (2.5 M in hexanes; 192 uL, 0.48 mmol}
was added dropwisc and the mixture stirred at -75°C for 1 hour, A solution of (R)-1-(4-
flucropheny[)-6~((4-(trifluoromethyliphenysulfonyl)-4,42,5,6.7,8-hexahydro- 1 H-pyrazolo{3,4-
shisoquinoline-4a-carbaldehyde (252 mg, 0.5 mumol) in dicthy! ether (2 mL} was added dropwisc.
The reaction mixture was stirred for 16 bours whilst warming slowly to room temperature. The
reaction maxture was cooted und treated with water (10 wl) and the phases separaied, The

organic phase was extracted with further diethyl ether (x2) follewed by dichioromethane (x2).
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The combined organic phases were dried over sodium sulfate, the solids were removed by
filtration and the filtrate was concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel {gradient: 17.5 to 25% acctone in cyclohexane) to afford
{R}-{1-{4-fluoropheny}-6-({4-(trifluoromethyDphenylisulfonvii-4.4a,5,6,7,8-hexahydro- 1 H-
pyrazolo|3.4-glisoquinclin-da~yi{1 ~methyl-1 H-imidazol-2-yD-(R/S }-methanol as a white

powder (82 mg) LOMS (Method A, ESE: RT 2.74 min, m+H = 588.§

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

material;

Intermediate 6, (R)-{ 1 -{4-fluorophenv-6-{{4-{trifluoromethvinhenyvlsulfonvi-4.4a.5.6.7 . 8-

hexahvdro-1H-pyrazolo{3.4-elisoquinolin-4da-vi¥thigzol-2-vI-{R/8-mcthanol

VA

| Sy
N £
N\
)
d

[0163] LOCMS (Method C, ESI) RT 3.83 min, m+H = 591.0; 1H NMR (400 MHz, CDChL):
795 (6, T=9.5 Hz, AH); 783 (1, T= 8.6 Hz, 4 Hy; 7.71 {d, T = 3.2 Hz, | H): 7.39-7.40 (m, 2 H);
7.35 (s, 1 H); 7.30(d, J = 32 Mz, 1 H); 7.21-7.22 (m, 2 H); 7.13-7.15 (m, 4 H); 7.03-7.04 (. 2
M), 6.43 (s, | H); 628 (d, =23 Hz, 1 H); 547(d, J= 5.5 Hz, L H); 5.27(d, = 5.4 fiz, 1 H),
4344d, T=122 Hz, 1 H); 4.13 (. J = 8.8 Hz. 0.5 H); 3.85 (d. J = 5.6 Hz, 1 H); 3.60-3.65 (m,
1H), 340 (s, 0.5 H)Y, 337 (4,3 =6.1 Hz, 1 H); 3.15(d, J = 163 Hz, 1 H)Y, 2.74 (4, § = 12.3 Hz, !
H), 267 (dd, F=11.7.3.8 Hz, 1 H); 2.59 (d, = 16.7 Hz, 1 H); 238 (4. J = 1 1.8 Hz, 1 Hy; 2.19
(d, =168 Hz, ] H); 1.43 (s. 3 H).

intermediate 7. (R-(1-{4-fluovophenv-6-{{4-{irifluoromethyDoheayvDsulfony-4.45.5.6 .7 8-

hexahvdro-1H-pyrazolol3 4-szlisogquinclin-da-vioxazol-4-vD-(8/S-methanol
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9164} LCMS {(Method A, EST): RT 3.77 mwn, mt+H = 5752

Intermediate 8. (R 1-{4-fuorophenvl-0-{({4-tnifluoremethyvbirheryDsulfonyD-4.40.5 6.7 -

Hsoquinolin-da~- v furan-2-v11-(R/S)-methanol

hexabydro-1Hn

,O LY C
o ' %\S/?
% TS
N ‘ i
;\5" ;/;)\V/ / F
e, FOL
$J
i
g

18165 LCMS (Method A, ESLy RT 4.04 roin, m+H = 53741,

Intermediate 9. (B)-{1-{(4-fluorophenvh-0-{{4-{irifluoromethvDiphenvDsulfonvD-4.4a.5.6 7. 8-

hexahvdre-1 H-pyrazelol3.4-alisoauimolin-da-yDiithiophen-2-vD-(R/S)-methanol

8166 LOMS (Method A, ESTY RT 411 min, m+H = 590.1.

Intermediate 18, (Ri-tert-butvi I-(4-flusropbenyi-da-(R/S)-(hvdroxvipyridin-2-vDmethvi-
4a.5.7.8-tetrabydre-1H-

razolol3.4d-slisoguinoline-6{4H)-¢

70
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{8167} A solution of 2-bromopyridine {182 pL, 1.82 mmol} in drv dicthyl ether (10 mL) was
cooled t0 -78°C and butyl fithium (2.5 M in hexanes, 730 uL, 1.2 mmol) added dropwise. The
mixtare wWas stirred for 1 hour at -78°C. A solution of (Ri-tert-butyl 1 -(4-finorophenyl)-4a-
formyi-4a,5,7 8-tetrahydro-1 H-pyrazolo[3.4-glisoquinoline-8{4H}-carboxvlate (800 mg, 2

mmol) in dry diethyl ether (10 mL) was added dropwisce and the reaction mixture was stirred for
1 hour at -78°C. The reaction mixture was stirred and warmed to 0°C over 1 hour following
which the reaction was guenched by the addition of water (16 mL). The resultant mixture was
stirred for 30 minutes then extracted with dichloromethanc (x2) and the combined organic phases
were dricd over sodium suffate, The solids were removed by filiration, the filtratc was
concentrated under reduced pressure and the residue was purified by column chromatography on
silica gel {gradicnt: 30-50% ethy! acetate in cyclohexrane) 1o afford the diastereoisomeric mixture
{(Ry-tert-butyl F-{4-flucrophenyli-4a-(R/S-(hydroxy(pyridin-2-vDmethyl}-4a,5,7 8-tetrahydro-
1H-pyrazolo{3.4-glisoguinoline-6{4H)-carboxryviate as g straw-coloured foam (410 mg) . LCMS

(Method C, ESI) RT 2.64/2.81 min, m+H = 4773,

Intermediate 11, (Mi-tert-bute] 1-(4-fluorephenvi-4a-picolinovi-4a,5,7.8-tetrakvdro-1H-

vrazolel 3 4-glisoguingling-8(4H)-carboxyiate
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0168] A solution of (R)-tert-butyl 1-(4-fluorophenylj-da-(R/3)-Chydroxy{pyridin-2-
yvhmethyly-4a.5,7 &-tetraliydro-1H-pyrazolo{3,4-glisoguinoline-6{4H)-carboxylate (410 mg, 0.86
mmol} in dry dichloromethane (10 mL) was treated with 1,11 -triacetoxy-1, I-dihydro-1,2-
benziodoxol-3{(1Hy-one {547 mg, 1.2% mmol; Dess-Martin periodinanc) and the reaction muixture
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 dichtoromethane (10 mL).
The mixture was stirred for 10 minntes and the phases were separated.  The aqueous phase 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 acetaie in cyclohenane) to afford (R)-tert-butyl {-{4-fluorophenvi}-da-picolinoyi-4a,5,7 8~
tetrahydro- 1 H-pyrazolo[3.4-glisoquinoline~-6{4H -carboxylate as a pale yellow foam (185 mg).
LOMS (Method B, ESTy: RT 4.13 win, metH = 475.5; TH NMR (400 MHz, CDCl): 6 8.68 (4. §
=48 Mz, 2H); 744745 (m, SHY, 705716 (m, 3 651 (5, 2 H): 283 (brs, SHY 249, 1
Hy, 143 (s, 9 B,

{03169]  Alernative procedure: 2-Bromopyridine (110.0 g, 690 mmole) as a solution in
diethyl ether (200 wl.) was added to a cooled (-65°C) solution of 2.5 M n-BuLi (275 ml., 690
mmel) it diethy! ether (200 mL). The mobiture was stired for 1 b at -70°C {0 -65°C., To this
selution was then added a suspension of (R}-6-tert-butyl 4da-methyl -(4-fluorophenyi}-4a,5,7,8-
tetrabiydro-1H-pyrazolo]3.4-glisoquinoline-4a,6(4H)-dicarboxviate {100.0 g, 230 mmol) in
diethyl ether (1.0 L), keeping the temperature below -65°C. The resulting solution was stirred for
2 hours at -70°C to -65°C. The reaction mixture was quenched with glacial acetic acid (50 mL)
and diluted with water (200 mL). The organic layer was washed with 2096 agueous sodium
chloride sotution (250 mL}, dried over magnesiom sulphate and concentrated to give a yellow
foam. The crude product was purified over silica gel (350 g, 240-400 mesh) by elution with
heptane/ethyl acetate (8:1 to 2:1) to give (R-tert-butyl 1 -{4-fluorcphenyl}-da-picotinoyl-

4a,5,7 8-tetrahvdro-1 H-pyrazolof3,4-glisoquinoline-6{4H~carboxylate (109.5 g) as a yellow

foam.

Intermediate 12, (Ri-(1-(4-fluorophenvi}-4.42.5.6.7.8-hexahvdro-1H-pvrazoioi34-

sliseauinolin-da-vD{pyridin-2-vDmethanone
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19178} (Rytert-butyl 1-(d-fluorophenyly-4a-picolinoyl-4a 3,7 8-tetrahydro-1H-pyrazolo] 3.4
ghisoquincline-6{(4H-carboxylate (180 mg, ¢.39 mmol) was dissolved in HCl-dioxan {4 M,
4miy and the resuliant solution was stirred vigorousty at room temperature for 1.5 hours, The
reaction mixture was evaporated to afford (R)-(1-{4-fluorophenyl)-4,4a,5.6,7 8-hexahydro-1 H-
pyrazolo]3.4-ghisoquinoklin-da~-y I pyridin-2-yDmethanone as g yellow solid . LCMS (Method B,
ESTy RT 030 and 201 mun, m+H = 3752,

infermediate 13, (R)-(6-((6-chlorepvridin-3-vhsulionvh-1-{4-flnorophenvii-4.42,5,6,7.8-

hexahvdro-1H-pyrazolo{34-glisoguinolin-4a-viXpyridin-2-viimethanone

C

\i Q0
A4

L

C‘

(]
i\ ; }
N/\:’;’\\/”J

‘g N
J
/
F
{9171} A solution of (R)-(1-{4-fluorophenylt}-4,42,5.6,7 8-hexshydro- H-pyrazolo]3,4-

ghisoquinohin-da-y Y pyridin-2-ylimethanone in dichloromethane (2.5mL) (2.7 mL, ~0.2 mmol)
containing ditsopropylamine (1741l Imumol) was added to 6-chloro-pyridine-3-sulfonyl
chioride {53 mig, 0.25 mmel} and diisopropylethylamine (100 pL. .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~chloropyridin-3-yhsuifonvi)-1-(4-flucrophenyli-4,4a,5.6,7 8-hexahydro- 1 H-
pyrazolo]3,4-glisoquinclin-4a-yij(pyridin-2-yiimethanone as a white solid (85 mg). LUMS

{Method B ESI): RT 3.92 min, m+H = 550.0; 1H NMR {400 MHz, CDCL): §8.66{(d, J=2.5
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Hz, 1 Hy 8.61{d, J=4.7 Hz, 1 H); 7.85-7.86 {m, 3 H}; 7.48-7.49 (m, 1 H); 7.42-7.43 (m, 2 H),
7354d, J=84Hz } Hy 727 (s, 1 H), 7.15-7.16 (m, 2 H), 6.50 (s, 1 H); 5.57(d, J = 124 Hz, 1
H); 423(d, J=169Hz 1 Hy; 3.85-3.95 (m, 1H); 2.86-2.87 (m, 3 Hy;, 2.66 {(d, J= [ 1.9 Hz, | H);
2.53(d, J=15.1 Hz, 1 H).

41721 The following intermediate 14 was similarly prepared from the aporopriate starting
g Y prep PPproy. g

materials:

intermediate 14, (B)-{6-{{6-chloronvridin-3-vDsulfonvil-1-{4-fluoronhenvii-4 42,5.6.7 8-

hexahvdro-1H-pyvrazolof3 4-olisoquinclin-4a-vI¥thigzol-2-vimethanone

[0173] LOMS (Method F, ES-APT): RT 2.46 min, m+H = 555.8; 1H NMR (400 MHz, CDClh):
§8.68 (18, dd, T = 2.6, 0.7 Hz), 8.00 (1H, 4, J = 3.0 Hz), 7.89 (1H, dd, I = 8.3, 2.6 Hz), 7.69
(1H, d, 7= 3.0 Hz}, 7.46-7.40 (2H, m), 7.37 (1M, dd, T = 8.3, 0.7 Hz ), 7.29 (1H., 5), 7.20-7.14
(2H, m), 6.55 (19, 4, F = 2.2 Hz), 5.50 (1F, dd, T = 12.5, 2.0 Hz), 4.17 (JH, &, I = 16.7 Hz),
3.97-3.91 (18, m), 2.92-2.83 (3H, m}, 2.69-2.63 (1, m), 2.60-2.54 (111, m).

iptermediate 15, (R0 -(d-Dusropheny-6-((4-{triflvoromethvDphenvisulfonv-

44a.5.6.7.8-hexahvdre-1H-pyrazeled 4-slisoguinslin-da-vH{S-methvi-1.3.4-oxadiazol-2-vI)-

R/Smethanol

N
¢,
4 .
..""(OJ /,.O?“i Q‘\j;'_)
N e | >
\N \’f‘j L\;(;,. ):/F
ey
I T
N/
I



WO 2013/377559 PCT/USZ2013/042732

Y

10174} Z-Methyl-[1,3.4]-oxadiazole {140 myg, 1.67 mmol} in dry tetrahydrofuran (5 mL) was
cooled to -78°C and butyl Hthium (2.5 M solution in hexanes, 600 pl., 1.5 mmol) was added
dropwise. The resultant reaction mixture was stirred for |0 minutes at -78°C. Magnesium

3

bromide dicthyl etherate (400 mg, 1.53 numol) was added in one portion and the mixture was

L

warmed to -45°C over 1.5 hours where the temperature was maintained for 20 minutes, The
reaction was re-cooled to ~78°C and a solution of (R}-[-{4-fluorophenyl}-6-{{4-
(wriftuoromethyhphenyisulfonyl)-4,4a,5,6,7,8-hexahydro-1H-pyrazolof3,4-glisoguinoline-4a-
carbaldehyde (100 mg, §.4 nunol} in dry tetrabydrofuran {5 mL) was added dropwise and the
reaction mixture was stirred whilst allowing the reaction mixture to warm to -5°C siowly, The
i0 reaction mixiure was reated with saturated aramonium chiovide sohution (6 mL) and sufficient
water fo dissolve precipitaied salts. The mixture was extracted with dichloromethane (3 x 10mL}
and the combined organic phases were dried over sodium solfate. The solids were removed by
filtration, the filtraie was concentrated under reduced pressure and the residue was purified by
column chromatography on silica gel (gradient: 56-100% ethyl acetate in cyclohexane) to afford,
15 asa{(~2:1) mixture of diastercotsomers, {R)-{1-{4-fluoropheny}-6-((4-
(trifluoromethylphenysulfonyi}-4 .44,5,6,7 8-hexahydro-  H-pyrazolof 3 4-gliseguinolin-da-
yiYS-methyi-1,3 4-oxadiazol-2-y13-(R/S-methanol as an off-white foam (50 mg). LCMS
(Method A, ESTy RT 3.38 min, m+H = 590.4; 1H NMR {400 MHz, CDClL): § #.33 {5, 0.5 H);
796 {d, F =82 He, 2 H) 7.85-787 {m, 3H); 7.42-743 {m, | H}; 7.30 (s, 1 My 7.20-7.21 (m, 2
20 Hy7A2703{(m, 25 H); 6436, 04 Hy 648 (d, J=23H 2, T H} 343 (L J=44 Hz, 1 H); 4.99
(s. 0.4 H); 430432 {m, 1 H}; 3.68-3.75 (m. T Hy 348 (4, J =167 Hz, | H; 32%¢d. J= 162
Hz, 0.4 H); 3.02-3.05(m, 1 H)y, 2.57(d, = 12.0 Hz, 3 H}; 2.43-2.48 (m, 2 H}: 2.35-2.37 {m, 2
Y 2.20(s, 2 H)

25 448,567 8-hexabvdre-1He-pyvrazolald d-olisoguinchn-da-vD{oxarol-2-vD-( B/Smethanol

3
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{81751 Toasolution of oxazole (99 ul, 0.5 mmoly in dry tetrahydrofuran (2.5 mi) was added
borane-tetrahydrofuran complex (1.0 M in tetrshvdrofuran, 1.65 mmol, 1.65 mi.) and the
mixture was stirved at room temperature for [ hour. The mixture was cooled {0 ~78°C and butyl
Hthium (1.6 M solution jo hexanes, 1.20 ml., 1.95 mmol} was added dropwise. The reaction
mixture was stirred for 40 minuies at -78°C. A solution of (R)-1-(4-Tuorophenyl)-6-({4-
(triflnoromethyhiphenyDsulfonyl)-4.4a,5,6,7 R-hexabydro- i H-pyrazolof 2, 4-glisoguinoline-4a-
carbaldehyde (250 mg, 0.5 mmol} in dry tetrahydrofuran (3 ml) was added dropwise and the
reaction mixture was stirred at -78°C for 2 hours. The reaction mixture was warmed 1o room
temperature and stirred for 2 hours. The reaction mixture was poured into ethanol/acetic acid
mixtare (35:5, v/v; 50 mL} and stirred at room temperature for 1€ hours. The solvent was
evaporated and the residue was dissolved in ethy! acetate (30 mL). The organic phase was
washed with water (20 mL}, saturated sodium bicarbonate (2 x 20 mb) and brine (20 mL). The
organic phase was dricd over sodivm sulfate, the solids were removed by filiration and the
filtrate was concentrated under reduced pressure. The residuc was parified by column
chromatography on silica gel {gradient: 0-4% methanol in dichloromethanc) to afford, as a
mixture of diastereoisomers, {R)-{1-(4-fluorophenyij-6-{(4-{riflocromethvijphenylisulfonyh)-
4.,4a,5,6,7,8-hexaliydro-1 H-pyrazolo[3,4-glisoquinolin-da-yD{oxazol-2-vi-(R/8}-methanol as a
white foam (136 mg). LCMS (Method A, ESI): RT 3.68 min, m+H = 575.0.

{61768} The following intermediates 17-20 were similarly prepared from the appropriate

starting material:

Intermediate 17, (R3-{1 -(4-flyorophenyD-6-(ro-tolvisulfonvh-4.4a 5 6. 7.8-hexghvdro- 1 H-

nyvrazolol 3 4-slisoguinglin-da-vIoxazol-2-vi-{R/Sy-methancd

76
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{81777 LOMS (Method F, ES-AP): RT 2.26 min, m+H = 5211

Intermediate 18, (RI-6-((3.5-diffuorephenyDsulfonyl-1-(4-fuorophenyli-4,48.5.6,7.&-

hexahvdro-1H-nvoazolol 3 4-gHsoqunolin-4a~-vhi4-methoxvovridin-2- v-(R/8-methanol

S
0178 LUMS (Method F, ES-APH: RT 170, 1.76 min, m+H = 583.2.
Iniermediute 19 (R3(d-ethyvipyridin-2-vi¥ 1-i4-fluorovhenyi-6-{{3.4.5-
wiflnorophenyDeulfonvil-4 4a.53.6.7 R-hexahvdro-Li-pvearolol 3 4-plisoquinotin-da~-vi-{R/S}-
methanol
)
(;:5‘
)
E Ia
\\*”N’ OH c::g;_ :
UYL
. ‘N A ‘L\.\/{ i T ’\.F
N
50 F

191791 LOCMS (Mcethod F, ES-APTY: RT 1.97/2.10 min (mixture of diastereomers), m+H =

599.2.

~
~3
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Intermediate 20, (R}-(1-(4-fluoronheny}-6-((3.4. 5-trifluorophenvhisulfonvli-4 42.5.6.7 8-

hexahydro-1H-pyrazolo[ 3. 4-glisoquinolin-da- v 4-methoxvpvridin-2-vB-(8/S)-methanol

N SYoE
;:\ =
N/

{03186] LOMS (Method F, ES-APL): RT 1.90 min, m+H =601 .2,

{0181} Z-Bromothiazole {0,643 mL, 7.14 mmol) in dry sther (7 mbL) was added to n-
butyllithium (2.5 M in Hexanes) (2.92 mi., 7.31 mmol) in dry ether (5 mL} at -78 °C. The
reaction mixture was stirred at -78 °C for 45 minutes. A solution of (R)-6-tert-butyl 4a-methyl 1-
{4-fluorophenyli-4a,5,7 8-tetrahydro-1 H-pyrazolo{ 3 ,4-glisoquinoline-4a,6(4H)-dicarboxylate
(1.0 g, 2.339 mmeol) in dry ether (15 mL) was added dropwise and the reaction mixture was
stirred for 0.5 hour at -78 °C. Water {60 mL) was added and the reaction mixture was stirred at
room temperature for 10 nunutes, The agueous layer was extracted with dichioromethane (3 x 75
mb}. The combined organic extracts were washed with brine (160 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 acetate in ischexane) to

afford (R)-tert-butyl 1-(4-fluorophenyly-da-(thiazale-2-carbonyl}-4a,5,7 8-tetrahydro- 1 H-
, y T ¥ 3

78
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pyrazolo]3.4-glisoguinoline-6{4H)-carboxvlate 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): 8 8.06 (1M, 4, 1= 3.0

Hzy, 7.64 (IH, s}, 7.48-743 (2H, m}, 7.31 (1H, 8}, 7.20-7.14 (2H, m), 6.55 (1H, 5}, 5.60 (1H, br

sh 449 (1H,d, I=15.0Hz), 421 (1H, brg), 3.28-3.25 (1H, m), 2.86-2.81 (3H, m}, 2.49 (11, d,
5 §=145Hz), 1.55(BH, s).

{6182} The following intermediates 22-30 were similarly prepared starting from the
appropriate starting material;

~ T

intermediate 22 (Ri-tert-butvl 1-{4~-fluorophenviy-da~{ | -methyl-1H-1.2 4-triazole-5-carhonvi-

4q 5.7.8-tetrahvdro- 1 H-pvrazolo{3.4-gliscouinoline-8{4 H)-carboxviate

~ /

Ny
¢
N NgPe

Boc
P \ﬁ\ g
N‘/ EJ:,\/E\ N
NN

/

10 F
[0183] LOCMS (Method F, BS-APY: RT 2.51 min, m+H = 479.3,

stert-butyl 1-{4-fluorophen

intepmediate 23 (R Hy-4a-{
T H-pyvrazolol 3. 4-slisoquinoline-6(4 H)-carboxvlate

Y
Na 0
~, 3ot
N N

15 14184) LOMS (Method F, ES-APE): RT 2.48 min, m+H = 476.3,

Intermediate 24, {(Ri-tert-buiyi 1-(4-flucrophenvi-4a~(5-methoxvpicolinoy-4a 5.7 8-tetrahvdro-

1 Hepyrazolel3.d-clisoguinoline-6{4H -carboxvlate
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{8185] LCMS (Method F, ES-APT: RT 2.67 min, m+H = 3052,

Intermediate 25, {Eo-tort-butvl 1-{4-fluorophenvii-da-{4d-methvipicolinovi-4a.5 7 8-tetrahvdro-

{H-pyrazoloi3.4-glisoguinoline-6{4H-carboxyviate

[0186] LOCMS (Method F, ES-APT) RT 2.82 min, m+H = 489.3.

Intermediate 26. (Ri-tert-butvi 4a-{4-cthvipicolinovii-1 -{4-fluorophenvD-4a.5.7 . 8-tetrabydro- 1H-

nyvrazoiol3.d-gliscquinoline-6(4H)-carboxvlate

B3187]  LOMS (Method F, ES-APT: RT 3.05 min, m+H = 503.3.

Intermediate 27, (R)-tert-butvl L-phenvi-da-picolinovi-da.5.7 L-tetrahvdro-1 H-pyvrazolo[3,4-

glisoquinoline-6(4H)-carboxviate

&0
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{3188] LOMS (Method F, ES-APE: RT 2.63 min, m+H =457,

Intormediate 28, (R)-tert-butvl 1-{4-fluorophenyD-da~-{2-(pvrrolidin-1 -vIYisonicatinovik-4a. 5.7 .8-
tetrabvdro- 1H-pyrazolol3 4-vlisoquinoline-6{4H -carboxviate

()

N

AN

5
H
H

/\N,Bcc
N i i
-.N _/J
{
)

{0189 LOMS (Method F, ES~-APT): BT 2.06 min, mvtH = 5440,

Iniermediate 22, (R)-teri-buivi 1-{4d-chlorophenyvli-4u-{4-GrifluoromethyDpicolinayii-4a.5, 7 8-

setrabvdro- | H-nvrazolol3 4-vlisoguinoline~-6{4H -carbox viate

10 [0196] LOMS (Method £, ES-API: RT 3.02 min, m+H = 5502,

chenv-42,5 7 Rtetrahvdro-

- 1 (d-(rifluoromethvh

intermediate 30 (R

1H-pyrazelol 3. 4-glisoguinoline-6(dH)-carboxviate

g1
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vl

{0191} LOCMS {(Mcthod F, ES-API) RT 2.90 min, o+H = 525,

1,

Intermediate 31, (R)-(1-{4-flnorophenvi-4.4a.5.6,7 8~-hexahvdro-1H-nyrazeinidd-

glisoguinolin-da-vh(thiszel-2-vijmethanone 2.2 2-trifluoroacetate

{1921 A solution of (R)-tert-butvl 1-{(4-flyorophenyl)-da-(thiazole-2-carbonyi)-4a,5.7, 8-
tetrahydro-1H-pyrazolo{3 4-ghisoguinoline-6(4H}-carboxylate (1.0 g, 1.561 mmol} in 20%
trifluorcacetic acid/dichloromethane (100 mL} was stirred at room temperature for 30 minutes.
The solvent was removed in vacuo then the crude residue azeotroped twice with toluene to give
(Ry-{1-{4-fluorophenyvi)-4,4a,5,6.7 8-hexahvdro- 1 H-pyrazolo{3,4-glisoquinolin-4da-yi}{thiazol-2-
viymethanone trifluoroacetate as an orange solid (0.584 ¢). LCMS (Method F, ES-APT): RT 1 .30
mig, m+H = 381.0; TH NMR (400 MHz, CDCL): § 802 (1H, d, F= 2.7 Hz}, 7.78(1H, 4, § = 2.7
Hz), 748 (1H, 8}, 7.46-741 (2H, m}, 724-7.16 {ZH, m), 6.57 (1H, s}, 445 (I1H, d, ] = 12.5 Hz},
386 {(1H, 4, =162 Hz), 3.74-3.65 (28, m}y, 334 (1H, ¢, =132 Hz), 312 (0H, brt, J = 106
Hz), 289 (1H, d, =162 Hz), 282 (1H, d. J= [3.1 Hz), 2.62 (1, 4, § = 154 Hz}.

Intermediate 32, (R)-tert-butyl 1-{4-fluorenhenyi-4a-C-(trimethvisilvhthiazole-4-
carbonvii-4a,8.7,8-tetrabvdro-1 H-pyrazele{3.4-glisoguinoline-6 (4t -carboxviate

82
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{8193} A solution of 4-bromo-2-{trimethyisilylithiazole (304 ul, 1.784 mmol} in dry cther (2
mL) was added to a solution of butytlithiom (2.5 M in Hexanes) (731 ul, 1828 nmumol) in dry
cther {1 mbj at ~78 °C. The reaction mixture was stirred at -78 °C for 30 minutes. A solution of
5  {R)-G-tert-butyl 4g-methyl ! -(4-fluorophenyly-4a.5,7 8-tetrahydro-1H-pyrazolof 3,4~
ghisoquinoline-da,6(4H)-dicarboxylate (250 mg, 8.585 mmwol} in dry ether {8 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 (16 mi) was added and the reaction mixiure was stirred at room
temperature for 10 mirtes. The aqueouns layer was extracted with ethyl acetate (3% 15 ml}, The
10 combined orgapic exiracts were washed with brine {20 kL), dried over magnesiwm sulfate,
filtered and concentrated in vacuo 1o give a dark orange o1l The crude product was purified by
column chromatography on siltca gel {gradient: 0-40% ethyl acetaie in ischexane) to afford (R)-
tert-butyl I-{4-fluorophenyD-4a-Q-(irimethylsitythiazole-4-carbony}-4a,5,7 8-tetrahydro-1H-
pyrazolo[3.4-glisoquinoline-6{4H -carbox ylate as a pale yellow foamy solid (76 mg). LCRMS

{(Method F, ES-API: RT 2.65 nup, mvH = 5533,

,__.
(53

e

Intermediate 33, (Ro-methvl I-(d-flugrophenvh-6-({3-(rifluoromethvDphenvhsulfonsy -
4.42.5.6.7.8-hexahvdvro-1H-pyrazolo 3 4-glisoguineline-da-carboxviate

MeO._0
y e /\i\ 8 ,q\\VCFg
I YD
RN =
Ny
F

0194] A solution of {R)-6-tert-butyl 4a-methyl | -{d4-fluorophenyl}j-4a,5,7 8-tetrabydro- f H-

20 pyrazolo[3.4-glisoquinchine~-4a, 6(41)-dicarboxvlate (2.0 ¢, 4.68 mmol) in 20% trifluoroacetic

0
[F¥]
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acid/dichloromethane (50 mL} was stirred at room temperature for 1 how. The solvent was
removed in vacuo, azeotroping three times with toluene (~20 mL), to give a dark orange oil. The
oil was dissolved in dichloromethane (50 b} and 3-(mifluoromethyhbenzene-1-sulfonyt

chloride (0.900 ml, 5.61 mmol) was added followed by diisopropylethvlamine {4.09 mi, 23.39

(95

mimol). The reaction mixture was stirred at room temperature for 20 minutes, and then solvent
removed in vacuoe to give a dark orange otl. The crude product was purified by chromatography
on silica gel {gradient; §-45% ethyl acetate in isohexane) to afford (R)y-methyl 1-(4-
fluorophenyD-6-{(3-{triflucromethylphenylanlionyi)-4,42,5.6,7, 8-hexahydro-1 H-pyrazolo]3 4~
glisoquinoline-da-carboxylate (931 mg) as 2 pale yellow solid. LOCMS (Method F, ES-API) RT

10 262 min, m+H = 53672,

i8195] The following intermediates 34-54 were similarly prepared from the appropriate

starting material:

Intermediate 34, (R)-methvl {4-TluoraphenvD-6-(m-tobvisulfonvid-4 4g 4 6.7 R-hexahvdro-1H-

pvrazolol3 d-clisoguinoline-da-carboxyviate

Me(O. O Q\\ /}Q

ANE PN ‘,S /'\\y'/
aed N =%
N\;‘j\ b
N =

!

r

N

&

15 F
{6186} LCMS (Method F, ES-APE): RT 2.52 min, m+H = 482.2.

Intermediate 35, {Ry-moethyl 1-(4-Thyoropheny -6-((3-methoxvphenvhisulfony-4 43,5 .6.7.8-

hexahvdro-1H-nvrazolol3 4-¢glisoquinoline-da~carboxviate

{f/"
MeO._.0 o 1 |
"}« /As’\ﬁ.\.‘/’)\\ ,w-) Iy \A
4;;.._,\(,’--"‘- ,«"’\N,C‘{:‘ LInNig
N ] O
\N e . _,—f‘,)\\/ o
i
=
gj

F
20 18197 LOMS (Method F, ES-API: RT 2.44 min, mtH = 498,
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Intermediate 36. (R)-methvi 6-{3-fluoro-d-methyviphenvDsulfonv - 1 -(4-fluorophenyii-

4.4a.5.6.7 8-hexahvdro-1Hopvrazolol3.4-glisoquinoiing-4da-carboxviaie

/\ P
e TN
S OSR:
e

\

/

F

[I98]  LOMS (Method F, ES-APT): RT 2.57 min, ov+H = 5040,

5 Imermediate 37 (RV-mothyl -{4-fluorophenv-6-{phenvisulfonyD-4.42.5.6.7 8-hexahvdro-~ | H-

pyrazolol3.4-slisoguinoline-da-carboxviate

MeOL_.0 0 O

R

o~

9

[9199f LOCMS (Method F, ES-APIY RT 2.40 min, m+H = 468.2.

Intermediate 38, (R}-methvl 6-{{3-chiorophenvisuifonvhi-i-(4-fluorophenviy-4.44.5.6.7.8-

10 hexahvdro-1H-vvrazolol3 4-olisoquincline-4a-carboxviate

{82007 LCMS (Method F, ES-API: RT 2,58 min, m+H = 502.2.

Tntermediate 39, (R}-methvl 1-(4-Tluorophenvii-o~iosvi-4.45.5.6.7 8-hexshvdro-1Henyrazolo| 3.4~

olisoqunoline-4a-carboxvlate

o0
(4]
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192031 LOMS (Method F, ES-API: RT 2.51 min, m+H = 482,

Intermediate 40, (Rymoethy] 6-~{{4-Tuore-3-{trifluoromethviphenvisulfonvii-1 -{4-

fluorophenvil-4.4a.5.6 .7 8-hexahvdro~ | Fnvrazolol3.4-glisoguincline-4da-carhoxviate

12021 Using HCl (4M solution in dioxane) in place of trifluorcacetic acid/dichloromethane.

LOMS (Method F, ES-APH: RT 2,66 min, my+H = 554,

Intermediate 41, (Blmethyl | {4-fluoropheny-6-((2 4. S-mifluoronhenvbsuifonvir-4 405 6.7 8-

hexabvdro-1Hopyraz

182031  Using HCL {4M solution in dioxane) in place of trifiuorcacetic acid/dichioromethane.

LCMS (Mcthod F, ES-APT): RT 2.59 win, m+H = 3221

Tntermediate 42, (Ry-methy] 6-{3-Tuoro-4-{trifluoromethvhiphenvDsulfony D1 (4~

fluorophenv-4.4a.5.6.7 8-hexahvdro- T H-pvrazolof3 4-olisoquinoline-4a-carboxviate

&6
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{82041  Using HCI (4M solution in dioxang) in place of trifluoroacetic acid/dichloromethane.

LCMS (Method F, ES-APY RT 2.88 min, nviH = 554 2.

Intermediate 43, (Ry-methvi 6-{{1 -cthyvl-1H-pyrazol-4-vhisulfonvii- 1 -{4-fluorophenvi)-

5 4.4a.5.6.7.8-hexahvdro-1H-nyrazolol3 4-¢lisoquinoline-4a-carboxvliate

s oy
MGQ\E&U O“g”
N /A \N” e
N \{ PN
NN N

O g

[9285]  Using HCI {(4M solution in dioxane} in place of triffuorcacetic acid/dichioromethane,

LCMS (Method F, ES-APT): RT 2.38 min, m+H = 486.2.

intermediate 44 (R)-methvi 6-({3 4-dichiorophenvisulfonvh-1-(4-fluorophenvil-4 4a2.5.6,.7.8-

~y

10 hexabvdro-1H-pvrazolol3 4-¢lisoquincline-4a-carboxviate

(}{-‘\\{/CE
MeOL_.0 o i
\‘Sf“%/“\ci
7 NTR
N ) &
[ R N
-
.
F

0206} Using HCY (4M solution in dioxane) in place of trifluoroacetic acid/dichloromethane.

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

Intermediate 45, (R)-mothvl L -{pvridin-3-vD-6-{{3-{trifluoromethvinhenviisulfonviy-

15 445 .5.6.7 8-hexabvdro-1H-pvrazolol3.4-slisoquinoline-4a-carboxvlate

87
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}
{82077  Using HCL (4M sclution 1n dioxane) in place of trifluoroacetic acid/dichloromethane .
LCMS {Method F, ES-APTY BT 2.24 min, mrB = 519,

Intermediate 46, (R)-methy] 6-{(3 4-dichlorophenvhsulfonvly-i -phenyvi-4 . 4a.5.6,7 8-hexahvydro-

5 { H-nvrazolol 3 4-glisaguineline-da-carboxvlate
v cl
MO 0 o | Il
s;’%” ~Cl

,L

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

LOMS (Method F, ES-APIHy RT 2.68 min, m+H = 519,

Intermediate 47, {Ri-methyvi 6-((3.4-difluororhenvhisulionyiy-1 -{4-flucronhenvi)-4.42,53.6.7 8-

10 hexahvdro-1B-pyrazolol 3. 4-¢lisoquingline-4a-carboxviaic

’\
MaO_ O f\/t
\‘\ / .

?\i )i /\N b
N

=
)

e

F
32091 Using HCI (4M solution in dioxane) in place of trifluorcacetic acid/dichioromethane.

LCMS (Method F, ES-APL: RT 2.48 min, ntH = 504,

Intermediate 48, {(Ri-methyl 6-((3 4-dickiorophenvisulfonvl)-1-{3.4-diflucrophenvil-

15 4.42.5.6.7.8-hexahvdro~1 H-pyrazolo[3,4-glisoquinoline-da-carboxviate

a8
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{62181  Using HCU(4M solution in dioxavne} in place of trifloorcacetic acid/dichloromethane,

LCMS (Method F, ES-APT): RT 2.78 mun, m+H = §55.

Intermediate 49, {(Rymethyl 6-({4-chiloro-3-fluorophenviisulfonvh- | ~{4-Huorephenvh-

4 4a 5.6 7 8-hexahvdro-1 F-ovrazolol3 4-clisoquineline~4a-carboxyviate

LA

{02131 Using HCL{4M solution in dioxang) in place of trifluoroacetic acid/dichioromethane.

LOMS (Mcethod F, ES-APL): RT 2.59 min, m+H = 520.0.

{ntermediate 50, { Ri-methvl 1-{4-fluoropheny-6-{{{ -methvi-1H-ovrazol-3-vDsulfonvli-

10 4.43.5.6.7 B-hexahvdro- i H-nvrazolo[3 4-clisoquinoline-4a-carhoxviate

MeC._ ,,Q OO

N4
L /’\ N .»t) \
N"' N“\;
!—'::w
NG/
/
F

9212} Using HCH(4M solution in dioxane} in place of trifluoroacetic acid/dichloromethane,
LOCMS (Method F, ES-APT): RT 2.00 min, m+H =472.0.

Intermediate 51 (Ry-methyl -{$-fluorophenyD-6-{{ L-methvi- 1H-pyrazol-4-vhisulfonvl-

15 49 .5.6.7 8-hexahvdro-1H- ol 3 4-alisoqu e-da-carboxviate
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{0213) Using HCI{4M solution in dioxance) in place of trifluoroacetic acid/dichioromethane,
LCMS (Method ¥, ES-APL: RT 199 min, m+H =472,

Intermediate 52, {R}-methvl 6-{{1,3-dimethvl-1 H-pyrazol-S-vsulfonvii-1 (4-fluoronhenvi}-

4 4a 5 67 8-hexahvdro-1H-pvrazelo[3.4-glisoquincline-4a-carboxviate

MeO. 0O 0.0

N NI
] e
[N/ d//f\/j /N«.AN/
NS

/

E.'.

H214]  Using HCH(4M solution in dioxane) in place of triflucroacetic acid/dichioromethane.
LOMS (Method F, ES-API: RT 2.23 min, m+H = 486 2.

intermediate 53, {R)-methyl 1-{4~-flucrophenyD-6-({1-methvi-1 H-pyrazol-5-vhenifonyi)-

3 d-otisoquinoline-da-carboxviate

nvrazolo

4.4a.5 6.7 8-hexahvdrg- 1 H-

MeQ., QL
(
/ ,\)\T
N >
&
fw

{6215]  Using HCI (4M solation in dioxane} in place of triffuoroacetic acid/dichloromethane.

LOMS (Method F, ES-APTE RT 2.1 3 min, m+H = 4722,

intermediate S4. (R}-methyl 6-({} -ethvi- | H-pyrazol3-vhaulfonvii-1 -{4-fluorophenvi)-

soguinoiine-da-carboxviate
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[0216] Using HC (4M selution in dioxane) in place of trifluorcacetic acid/dichloromethane.

LOMES (Method F, ER-API: RT 2.26 min, m+H = 486.1.

Intermediate 55, (Ri-teri-butyi 1-(4-fluorepkenvir-4da-(thiazrsle-S-carbonyl)-42,5.7.8-

tetrahvdre-1B-nyrazolol 3 4-oliseguinoline-6{4H -carboxviate
f?“%
\./" 9]
~, . B00
- N
ng’ N
\
o

062171 Z-(TrimethyisilyDthiazole {283 pl, 1.784 mmuol) in dry cther (2 mL) was added to
butylithium (2.5 M in Hexanes) (731 gl, 1.828 mmol} in dry cther (1 mEL} 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-fluorophenyli-da,3 7 E-tetrahydro-1H-pyrazolo]3.4-glisoguinoline-4a,6(4H)-dicarboxyiate
(250 mg, G.585 mmotl} in dry ether (6 mi;} was added dropwise and the reaction mixture was
stirred for 0.5 hour at -78 °C. Water (10 mL) was added and the reaction mixture was stirred at
room temperature for 10 minutes. The agucous fayer was extracted with ethyf acetate (3 x 15
mb}. The combined organic extracis were washed with brine (20 mL), dried over magnesium
sulfate, filtered and concentrated in vacuo to give an orange solid. The crude product was
purified by chromatography on silica gel {gradient: 8-40% ethyl acetate in isohexane) 1o afford
(Ry-tert-butyl [-(4-fluorophenyly-da-(2-{trimethylsilyDthiazole-5-carbonyl}-4a,5,7 8-tetrahydro-
IH-pyrazolo[3.4-glisoquinoline-6{4H)-carboxylate (§8mg} as a yellow solid. LCMS {Method F,

ES-APE RT 2,38 min, m+H =481 2.

o1
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intermediate 56, {(RO-(1-(4-Tluoropbenvil-6-(m-tolvisulfonvi}-4.4a.8.6,7.8-hexahvdre-1H-

{0218}  Superhydride (1M solution in tetrahydrofuran, 43.2 mi, 43.2 mmol} was added slowly
to a solution of (R)}-methvi 1-(4-fluorophenyh-6-{m-tolvisulfonyly-4,4a,5,6,7 8-hexahydro- 1H-
pyrazolo{3.4-glisoquinoline-da-carboxyiate (5.2 g, 10.80 mmol) in tetrahvdrofuran (100 mL) at §
°C and stirred for 2 hours. The reaction was guenched with ammonium chioride solution
{aqueous, 100 mL) and cthyl acetate {100 ml.) was added. The phases were separated and the
organic phase was washed with brine (100 mL), dricd (sodium suiphate) and solvent removed to
give a yellow oil. The crude product was purified by chromatography on silica gel (gradient: O-
80% ethyl acetate in isohexane) to afford (R}-{1-{4-fluorophenyh-6-{m-tolyisutfonyi)-

4,42,5,6,7 8-hexahvdro-1H-pyrazolo[3,4-glsoquinolin-da-ylimethanol (4.45 g) as a white solid.

LCMS (Mcethod F, ES-APD: RT 2.36 min, m+H = 454,

{82191  The following intermediate 57 was similarly prepared from the appropriate starting

materials;

Intermediate 57, {R3-(6-({3.5-diflyorophenviisulionviy-1-{4-fluoropheny-4,4a.5.6 . 7.8-

hexabvdro-1H-pyrazolel 3 4-slisoquinclin-da-vimcthanol

GHQ O
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i i
\N"'“i\’/""k\\/’J ~
= £
W/

18228] LOMS (Method F, BS-APD: RT 2.40 min, m+H = 476.2.
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intermediate S8, (R}-1-(d-Huoropbenvil-6-{m-telvisulfonvi-4.4a.5.6,7 8-hexahvdro-1 H-
a-carbaldehyde

r"\;

Ne
Mﬁ 'S

N "'\v/\./

§J
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!

F

{02231} (R)-(1-{4-Fluorophenyi}-6-(m-tolylsulfonyi}-4.44,5.6,7 8-hexabydro- H-pyrazofof 3 4~
5  glisoquinolin-da-vlmethanol (3.5 g, 7.72 nunol) was dissolved in dichioromethane (80 mL) and

Dess-Martin Periodinane (5.24 g, 12.35 mmol) was added. The reaction was stivred at room

temperature for | hour, A saturated solution of sodium hydrogen carbonate {aqueous, 50 wl) was

added and the rixture was stirred for 10 minutes. The phases were separated and solvent

emoved to give a pale yellow solid., The crude product was purified by chromatography on silica
1y gel(gradient: 0-80% ethyl acetate in isohexane) to afford (R)-1-{(4-fluorophenyl)-6-(m-
tolylsutfonyiy-4,42.5,6,7,8-hexahydro-1 H-pyrazolof 3,4-glisoguinoline-da-carbaldehvde (2.9 ¢}

as a very pale vellow solid. LOMS (Method F, ES-APIY: RT 2,46 min, m+H = 452,

{02221 The following intermediates 59-61 were similarly prepared from the appropriate

starting material:

15 Intermediate 59, (R)-6-{(3.5-difluorophenyisulfony-1-{4-fluoropheny-4.42.5.6.7 8-~

hexahvdro- 1 He-pyrazolol 3. 4-glisoauinoline-du-carbaldehvde

u O O
Wi
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(8223} LCMS (Method F, ES-APL) RT 254 min, m+H =474 2,

Intermediate 60, (R3-1-(4d-fluorophenyD-6-4(3.4 S<triflucrophenvhisuifonvi-4.42.5.6,7.8-

20 hexshvdro-1H-pvrazolof3.4-ghsoquincline-4a-carbaldehvde
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16224) LOMS (Method F, ES-APT) RT 2.85 min, mtH+CH;OH {sample prepared in CH0OH,

)

giving methanol hemiacetal} = 52

Intermediate 61, (R-tert-butvl 1-{4-fluorophenvi-da-{ 1 -methvi-1 H-nvrazole~4-carbonvih)-

S 4a5.7 S-aetranviro--pvrazolol 3 4-olisoguinoline-6{4 H)-carboxviate

{62287 LOCMS (Method F, ES-API): RT 2.24 min, m+H = 478.2.

32, (R)-(1-(d-fluorophenvi-6-m-tolvlsulfonvii-44a,5.6,7.8-hexabydro-1H-

4-glisoguinolin-4da-vipvrimilin-2-vI-{(R/Sy-methanol

\

HY F
8226} To astivred solution of 2-(tributylstannypyrimidine (428 ul, 1.351 mmol} in dry
terrahydrofuran {5 mb) was added butyllithium (2.5 M in hexanes) (554 pl, 1384 mmol) at -78
°C. The reaction mixture was stirred at -78 °C for 1.5 hours. A solution of (R}-1-(4-

ﬁuorophcnyi’}~é—(n‘iwtoiyisnifonyi)-4,,4&,,5 ,6.7,8-hexahvdro- 1 H-pyrazolo[3,4-glisoquinoline-da-
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carbaldehyvde (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
fayer was extracted with cthyl acetate (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 acetomitrile (25 mi) and bexanes (15 mL). The hexane layer
was discarded. The acctonitrile layer was concentrated in vacuo to give a pale orange otl. The
crude product was purificd by chromatography on silica gel (gradient: 0~-100% cthyl acetate in
isohexane) to afford (Ri-(1-(4-flnorophenyly-6-(m-tolylsnlfonyl)-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3.4-glisoquinciin-4a-yl }(pyrimidin~2—yi}methanol {75 mg) as a colourless o1l LOMS
{(Method F, ES-APYY: RT 2.27 min, m+H = 5322,

Intermediate 63, 2-(bepeyithio)-6-(iriflusromethvinyridine

AN
i\/’k\/‘S\Y,NVCFB
, I
l\/i
182277 To asuspension of sodbyn hydride {8170 g, 4.24 mmol) in tetrabydrofuran (10 mL)
was added phenyimethancihiol (0,338 mi, 2.88 mmol} dropwise at 0 °C. The reaction mixture
was stirred at § °C for 15 minutes then 2-fluoro-6-{trifluoromethyDpyridine (0.365 ml, 3.03
mmo!} was added dropwise. The reaction mixture was stirred at 0 °C for 38 minutes. Methanol
{1 mL) was added carefully and the reaction mixture was stirred at 0 °C for a further 10 minutes
then water {5 mL) and dichloromethane {10 mL) were added. The organic layer was recovered
using a phase separator cartridge then concentrated in vacuo to give 2-(benzylthic)-6-
{trifluoromethypyridine {538 mg) as a colourless oil. LCMS (Method F, ES-APD: RT 2.80 min,
nriH = 2701

Intermediate 64, &-(trifluoromethviipyridine-2-sulfonvi chioride

{62281 To asuspension of 2-(benzylthio}-6-{trifluoromethypvridine (5380 mg, 2.154 mmol) in
acetic acid (8 mL} and water (4 mL} was added N-chlorosuceinamide {1438 mg, 10.77 mmol),

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

D
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mixture was extracted with dichloromethane (2 x 18 mL}). The organic extract was washed with
saturated aqueous sodium hydrogen carbonate solution {10 mL) and satarated brine (10 mLj),
dried over magnesium sulfaie, filtered and concentrated in vacuo to give 6-
{wifluoromethyhpyridine-2-sulfonyl chloride (436 mg) as a colowriess oil, LCMS {quenching

with morpholine; Method F, ES-API): RY 1,84 min, (m+H+morpholine-Cl} = 297.1.

{8229 The following intermediates 65-066 were simtlarly prepared from appropriate starting

materials;

Intermediate 65, 2-{iriftocromethvDipyridine-4-sulfonv] chioride

O
Gl

O‘Z—S\E/\\\}[/(Jk's
LN
{62307 LCMS {quenching with morpholine; Method F, ES-APTY: RT 2.03 min,

(ar+H+morpholine-Cly = 297 1.

Intermediate 68, 4-{rifluoromethyDnvridine-2-sulfonvi chloride

G

25 CFy
G» W 3
Nz

e
{8231} LCMS (quenching with morpholine; Method F, ES-APTY: RT 1 &5 mun,
{mr+H+morpholine-Cly = 297.1.

intermediate 67, 3-fluore-4-(trifluoromethylibenzene-1-sulfonvi chioride

O
{Ji\“
{,:}f,sw\ﬂ//*\\ F
A N
Lt g

102331 3-Fluoro-4-(irifluoromethyljaniline {5 ¢, 27.9 mmol) was dissolved in acetonitrile (10
mb). The sohation was cooled to § °C, and treated with tetrafluorohoric acid (48% agueous
sofution, 6.49 fnf, 41.9 munol) and tert-butvl 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) chloride (415 g,
41.9 mmol) in acetonitrile (40 mL} at § °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 solution was added dropwise to the suspension of copper
{I) chloride, causing vigorous evelution of gas. The reaction mixture was then allowed to warm
to room temperature and stirred for 1 hour, after which time # was poured onto 100 mL of an
ice/water slurry. Dicthyl ether (150 miy was added, causing a preciptiate to form, which was
removed by filtration. The filtrate was washed with water (100 mL) and brine (100 mL), dried
over magnesiom sulfate, filiered, and concentrated in vacuo to give 3-fluoro-4-
(rifluoromethylibenzene-1 -sulfonyl chloride (6,67 ) as an orange oil. LUMS (quenching with

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

Intermediate 68, (R #3-2-tert-butvl 8g-methvl T-(hvdroxymethylene)-6-0x0-3.4.6.7.8.8a-

hexahvdreisoguingling-2 8a(1H i-dicarboxviate

{02337 Lithinro hexamethyldisilazide (12.93 ml, 12.93 mmol) was added to diethvl ether (20
mb) at -78 °C. (R)-2-tert-butyl 8a-methyl 6-0x0-3,4.6.7,8 8a-hexahydroisoquinoline-2 8a{1H)-
dicarboxylate (WO200508776%) (1.0 g, 3.23 mmol} in ether (S mL) was added foliowed by the
addition of 2,2, 2-trifluorocthyi formate (2.51 ml, 25.9 mmol} after 20 minutes. The reaction was
stirred at -7& °C for 2 hours then allowed to slowly warm to room temperature. 1M hydrochloric
acid (8 mbL) was added, followed by water {10 mL) and ethy! acetate {10mL). The organic phase
was separated, washed with brine, dried {(magnesium suifate) and solvent removed to give (R, Z)-
2-tert-butyl 8a-methyl 7-(hydroxymethylene}-6-0x0-3,4,6,7.8,8a-hexahvdroisoguinoline-

2,8a{i H)-dicarboxylate (3.09 g) as a yellow oil. LCMS (Mcthod F, ES-API: BT 1.99 min, m-H
= 336,

Intermediate 69, (Ri-6-tevt-butyi da-methyd L-phenvi-da,8.7.8-tetrabvdre-1 H-pyrazels|3.4-

glisoguinnline-da.6(4dH)-dicarboxyiate
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10234} (R.Z)-2-tert-butyl 8a~-methyl 7-(hydroxymethylenc)-6-0x0-3.4,6,7.8,8a-
wxahydroisoquinoline-2.8af {H -dicarboxylate (1.99 g, 3.23 mmol} was suspended in acetic acid
{20 roL), and sodium acetate trihydrate (0.265 g, 3.23 mmol} and phenylbydrazine (0.318 ml,
3.23 mmol} were added. The reaction mixture was stirved at room temperature for 30 minuies,
then water {20 L) and dichloromethane (20 mL) were added and the phases were separated via
a phase separator, The solvent was removed {o give an orange oft, The crude product was
purified by chromatography on silica gel (gradient: 0-50% ethyl acetate in ischexane) to afford
{Rj-G-teri-butyl 4a-methyl 1-phenyi-4a 5,7 8-tetralydro-1H-pyrazolo] 3,4-ghsoguinotine-

4a, 6(4H)-dicarboxylate (694 mg) as a pale yvellow solid. LOMS (Method F, ES-API): RT 248

min, m+H = 410,

(02387 The following intermediates 70-73 were similarly prepared from appropriate starting

raterials;

Intermediate 70, (R)-6-tert-butvi da-methyl T-pvndin-3-yl-4a,5,7. 8~teirabvdro-1H-

pyrazolol 3 d-shsoauinoiine-4a. 64 -dicarboxyiaie

MeO.__0O

[0236] LOMS (Method F, ES-APL): RT 2.03 min, m+H = 411

Intermediate 71, (Ry-6-tert-butvl da-methvi 1-(3 4-diflucrophenvii-4a.5.7 &-tetrahvdro-1H-

nvrazoiol 3. 4-glisoaninoline-4a. 6(4H-dicarboxvlate

98
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{02371 LCMS Method F, ES-APID: RT 2.58 min, m+H = 446,

Intermediate 72, (R)-6-tert-butvl 4a-methvi 1-{4-chlorophenyli-da.5.7 §-tetrahvdro-1H-

nyvrazoiol 3. 4-olisoquinoline-4a.6(4H)-dicarboxviate

MaO YO
i H
\N A\f%\/’J

!‘,’:'f-‘
&
cf

{6238] LOMS (Method F, ES-API): RT 2.65 min, m+H = 4442,

Jntermediate 73, (R)-6-tert-butvi 4a~-methvl | -(d-{ziBuoromeihvDohenvi-4a.5 7. 8-teiralbivdro-

1 B-pyrazolol 3 4-glisoquinoline-4a.6{4H dicarboxyiate

MeO._O

82391 LCMS (Method F, ES-APT): RT 2.76 min, m+H = 478,

intermediate 74, 4-(benzvithio)-2-(triflueromethvhnyriding

;"’\\\ S
[ i
; R
i
NT CF,
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82481 4-Chloro-Z-(trifluoromethylpyridine (141 pf, 1.102 mmoly, 1,&-
diazabicyelol5.4.0fundec-7-ene (DBU) (199 pl, 1.322 mmol), and phenvimethanethiol (129 pi,
1.102 mmol} were dissolved in dry dimethylformamide (2 mL). The reaction mixture was heated
at 100 °C in a microwave for 30 minutes, then partitioned between cther (25 mL) and water (25
mbL). The agueous laver was extracted with cther (2 x 23 mL) and the combined organic favers
were dried over magnesium sulfate, filtered and concentrated i vacuo to give a pale yellow oil.
The crude product was purificd by chromatography on silica gel (gradient: 0-300% cthy! acetate
in isohexane) to afford 4-(benzylthio}-2-(triflucromethyDpyridine (224 mg) as a colourless oil.

LOMS (Method F, ES-API: RT 2.79 min, miH =270.1.

intermediate 75, (R)-(1-(4-fluorophenyl}-6-((3.4.5-trifluorophenyhisulfonyii-4.45.5.6.7.8-

hexabvdro-1H-pyrazolo|34-glisoguinclin-da-vhimethanol

CHO O
{ W .
T VY
N P

e

{6243} To asolution of (R)-methyl 1-(4-fluorophenyl)-6-((3,4,5-trifluorophenvhisulfonyl}-
4,4a,5,6,7 8-hexahydro-1 H-pyrazolo[3 4-glisoquinoline-da-carboxylate (1.0 g, 1.918 mmol) in
anhvdrous dichloromethane (30 mLy at -78 °C under a nitrogen ammosphere was added
diisobutyl aluminiom hydride (DIBAL-H) (I M in Heptane) (7.67 ml, 7.67 nunol} dropwise over
10 minues. The reaction mixture was stirred at -78 °C for 1 hour, Water (10 mL) was then added
and the reaction mixtore 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 mL}, dried
over magnesium solfate, filtered and concentrated in vacuo to give an off white sofid. The crude
product was purified by chromatography ov sihica gel {gradicnt: 0-90% cthyl acetate in
ischexane} to afford (R)-(1-(4-fuorophenyl)-6-((3 4, 5-trifluorophenylsulfonyl)-4 44,5.6,7,8-
hexahydro-1H-pyrazolof3.4-glisoquinolin-da-ymethanol (680 mg) as a white solid. LCMS

(Method F, ES-APT) RT 258 min, ne+H = 4942,
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intermediate 76, 2-(benzyithie)-4-(irifluoromethvhpvridine

)
E‘{\\\"'/;L\V/SW’GFE

N
182421  To asolotion of phenvimethanethiol (356 ul, 3.03 mmol) and 2-fluoro-4-
{iriflyoromethyDpyridine (369 gl, 3.03 nunol) in dimethylormamide {5 mL) was added
potassium carbonaie (628 mg, 4.54 mmel). The reaction muixture was stirred at 60 °C for 2 hoors,
then cooled to room teroperature, water (10 mL) was added, and the mwivre was extracted with
ethyl acetate (3 x 15 mL}. The corobined organic layers were washed with satarated agueous
sodium hydrogen carbonate solution (20 yal), brine (20 mL), dried over magnesium sulfate,
filtered and concentrated in vacue to give a pale yellow ofl. The crude product was purified by
chromatography on silica gel {gradient: 0-20% cthy! acetate in ischexane} to afford 2-
{benzyithio}-4-(trifluoromethylpyridine (510 mg) as a colourless oil. LUMS (Method F, ES-

API: RT 3.04 min, m+H =270.1.

Intermediate 77, 4-bromo-2-(pverelidin-1-vhovridine

G
N’l Sy
u\?/J\Br

{62437 2 4-Dibromopyridine (1.0 g, 4.22 amol} was dissolved in ethanel (40 mL) and
pyrrofidine {1.733 mi, 21.11 mowol) was added. The reaction mixture was stirved at 70 °C for 20
hours. The reaction mixture was cooled to room temperatire and the solvent was removed in
vacuo to give a pale yellow solid. The crude product was purified by chromatography on silica
gel {gradient: 0-8(% ethy! acetate in isohexane) to afford 2-bromo-4-(pyrrolidin-1-yipyridine
{460 myg) as a white solid, and 4-bromo-2-{pyrrolidin-1-ylpyridine (260 mg) as a white solid.

LOMS (Method F, ES-APT: RT 0.79 min, m+H = 227.1/229.1.

intermedinte 78, (RO-(1-(4-Huerophenvil-4,42,5.6.7.8-hexabvdro-1H-pvrazelo!3 4-

glisoguinolin-da-vii{4d-(rifluoromethviipyridin-2-vhimethanone

igl
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{8244] (Ry-tert-butyl 1-{4-fluorophenyh)-da-(4-(rifluoromethvlipicolinoyl-4a,5,7,8-
tetrabvdro-1 H-pyrazolo]3 d-glisoguinoline-6{4H -carbox viate {2 g, 2.65 mmol} was dissolved in
a solution of HC in dioxane {4M) (13.27 ml, 53.1 mmol) and the reaction mixture was stivred at
roorn temperature for 45 minuies, The solvent was removed in vacno 1o give an orange gurn.
This was treated with a mixtare of 10% methanol {containing 1% of armmonia)/dichioromethane
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: 0-10%
methanol (containing 1% of armmonia} in dichloromethane) to give {R)-{1-(4-floorophenyl}-
4,42a.5,6,7, 8-hexabydro-H-pyrazolo] 3, 4-glisoquinolin-da-yI¥{4-{trifluoromethypyridin-2-
yhmethanone (810 mg) as & pale orange solid. LCMS (Method F, ES-APTy RT 1.41 min, i =
4432,

)
=

Intermediate 79, I-methvi-6-oxe-Lo-dibvdropyridine-I-snlfonic acid, ammonivm salt

ams\/\
«'J’Q

10245] Chlorosulphonic acid (2 mi, 30.1 mmoi} was added cautiously dropwise by pipetie over
5 minutes to stirred neat -methylpyridin-2(¢ H-one (8.09 mi, 82 mmol} and the resnlting
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 selation. This solation was
concentrated in vacuo to 40ml, then made basic with concentrated ammonia solution, and
washed with dichloromethane {6x100mi}. The aquecus phase was then evaporated to give a

brown slurry which was triturated in methano! and filtered. The filtrate was evaporated to give I-
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methyl-6-0xo-1,6-dilydropyridine-3-sulfonic acid, ammonium salt (3 g) as a brown solid. LCMS

{Method ¥, ES-APT: RT 046 min, m-H = 188 0.

Intermediate 86, (Fy-methy! 6-((3.5-difluore-4-methoxyohenviisuifonvl-1-{4-

{lmorophenvyl)-4,42.5,6.7.8-hexahydre-1H-nvrazolold 4-clisoquinsline-da-carboxviate

{82461 To asolution of (R}-methyl 1-{4-fluorophenyl}-6-((3.4,5-trifluorophenyhsulfony}-
4,42,5,6,7 &-hexahydro-1H-pyrazolo[3 4-glisoquinoline-da-carboxylate {150 mg, 0.28% mmol}
in dimethy! sulphoxide (4 mL) was added sodium methoxide (25% in methanol) (65.8 ul, §.288
mmol} dropwise. The reaction mixture was stirred at room temperature for | hous, then allowed
to stand at roor temperature overnight. The crude product was purified by column
chromatography on silica gel {gradient: 0-50% ethvl acetate in isohexane) 1o afford (R)-methyl
6-{{3,5-difluoro~-4-methoxyphenyDaulfonyi-1-(4-floorophenyi}-4,45,5,6,7 8-hexahydro-TH-
pyrazolo|3. 4-glisoguinoline-da-carboxylate (150 mg) as a pale yellow solid. LOMS (Method F,

ES-API): RT 2.51 min, m+H = 5342,

Intermediate 81, (Ri-tert-butvi 1-(4-Tluoregheny-4a-(R/S)-(hvdroxe(l-methvi-1H-pyrazol-

$-vimethvi-4a.5.7.8-tetrabivdro-1 Ho-pyrazelel3.4-glisoguinoline-6(4i-carboxviate

i03
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182471 To a solution of n-buty! lithium (2.5 M in Hexanes} (312 ul, 0.78C mmol} in
tetrahydrofuran (2 mL) was added 4-iodo-T-methyi-1H-pyrazole (157 mg, 0.755 mmol) in
tetrahydrofiran {1 mi) at -78 °C. The mixture was stirred at this temperature for 1 hour, then a
solution of (R}-tert-butyl 1-{4-fluorophenyly-da-formyl-4a,53,7 &-tewrahydro-1 H-pyrazolo[3,4-
glisoquinoline-6(4H)-carboxylate {100 mg, 0.252 mmol) in tewwahydrofuran {1 mL) was added
dropwise to the reaction mixture. The mixture was stirred at this temperature for 30 minutes.
Water (6 mL) and dichioromethanc (8 mb} were added and the phases were separated using o

phase separator cartrigde. The solvent was removed in vacuo to give an orange oil.

[0248] A sccond reaction was performied with inverse addition of n-butyl Hikium. To a
solution of 4-iodo-] -methyl-1H-pyrazele (157 mg, 0.755 mmol} in tetrahydrofuran {2 mL} was
added n-butyl lithium (2.5 M in Hexancs) (312 pl, 8.780 mmol} at -78 °C. The mixtore was
stirred at this temperatare for 1 bour, then a solotion of (R)-tert-butyl 1-{4-fluoropheny}-4a-
formyi-4a,5,7 R-tetrahydro- 1 H-pyrazolof3.4-glisoquinoline-6(4H}-carboxylate {100 mg, 0.252
mmel) in tetrabydrofuran{ ! ml) was added dropwise to the reaction mixtare, The mixtare was
stirred at this teroperature for 30 minutes. Water {6 mi) and dichloromethane (] mL) were added
and the phases were separated using a phase separator carfrigde. The solvent was rerooved in
vacuo to give an orange oil, with a simtlar composition to the previous reaction product

according to LO/MS analysis.

{62491 Both reaction products were combined and purified by colump chromatography on
silica gel {gradient: 0-100% ethyl acetate 1o 1sohexane} to afford (R)-teri-butyt 1-(4-
fuorophenyD-da-Chvdroxy{-methyl- 1 H-pyrazol-4-ylimethyl)-4a,5,7, B-teteahydro- L H-
pyrazolol3,4-glisoguinoline-6(4H)-carboxylate {41 mg) as a pale orange gum. LOMS (Method

F,ES-APT: RT 221 mn, vorbH = 4302,

Intermediate 82, ((R)-tert-butvl 1-(4-fluorophenvi-
43,5.7.8-tetrabvdro-1H-pyrazolo[3 4-glisoguingline-6(4H -carboxviaie)}

104
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{6250} A solution of 2-bromo-4-(trifluoromethylipyridine {2.344 mi, 18.95 mmol) in dry cther
{15 mL} wus added dropwise over 15 minutes to a solution of isopropyimagnesium chloride
{28, 9.47 ml, 18.95 mmol} in drv cther (30 mL) at 0 °C, during which the solution darkened to a
brown colour. After stirring at 0 °C for a further 435 minutes a solution of (R)-6-tert-butyl 4a-
methyl 1-(4-fluorophenyl}-4a,5,7 8-tctrahydro-1H-pyrazolo]3,4-glisoquinoline-4a,6{4)-
dicarboxylate (2.7 g, 6.32 mwnol) in dry etherrtetrabydrofuran (4:1, 30 mL tofal} was added
dropwise over 20 minutes at § °C, The resulting dark coloured solution was stirred at & °C for 20
minutes, then stirred at room temperature for a further 2 hours. The resction mixture was diloted
with ice/water (20 mL ), acidified with 1M HCH (40 mL) and exvracted with ethyl acetate (100
mL). The organic phase was washed sequentially with water (530 mL), satwrated sodium
hydrogen carbonate solution (50 mL) and brine (30 mi), dried (magnesium sulphate), filtered
and evaporated in vacuo 1o give a brown gum. This was dissolved in acetonitrile (50 ml), 1M
HCH (10 ml) was added, and the solution stirred for 2 howrs at room temnperature, Ethy! acetale
{150mL) was added and the organic phase washed sequentially with brine (30 mL), saturated
agueons sodium bydrogen carbonate (50 mkL)} and forther brine (30 ml.). The organic phase was

then dried {magnesium solphate}, filtered and evaporated in vacuo.

{02531 The residoal brown gum was purified twice by columm chromatography on silica gel
{gradients: -10% ethy! acetate in dichloromethane, and 9-30% ethyl acetate in ischexane) to
give (Rp-tert-butyi [-(4-fluoropheny)-4a-{4-(rifluoromethyipicolinoyl}-4a,5,7, 8-tetrahydro-1 H-
pyrazolo]3.4-glisoquinoline-6{4H -carboxylate {2.65 ¢) as a light brown foam. LUMS (Method
F,ES-API: RT 2.91 mun, m+H = 543,

Intevmediate 83, (R-tert-butvi 1-(d-Huorsphenvi-4a-{ihiarole-d-carbonyi}-4a.5,7.8-

fetrahvdro-1H-nyrazelol3.4-glisoguinoline-6{4H}-carboxvlate}
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{8252]1 A suspension of isopropyimagnesium chloride (2M in tetrahydrofuran, 1.755 ml, 3.51
ramol) in dry cther (4.5 mL) at (0 °C was treated dropwise with & sohution of 4-bromo-2-
(rimethylsilylythiazole (0.829 g, 3.51 mumeol} in dry ether (2.5 mL) and the resulting suspension
stirred at § °C for 1 hour. The suspension was then treated dropwise with a solution of (R)-6-tert-
buty] da~methyl [-{(4-fluorophenyly-44,5,7 8~-tetrahydro- L H-pyrazolof3,4-glisoquinoline-
da.6{4H)-dicarboxylate (0.5 g, 1.17 mmol} in dry ethertetrabydrofuran (4:1, 5 wl total volume)
and the resulting suspension stirred at § °C for 15 minutes, The reaction mixture was then
allowed to warm to room temperature, and the solution siirred for a further 3 hours. The reaction
mixture was cooled (o § °C, and ice water (530 mL) added dropwise. The agueous layer was
extracted with ethyl acetate (3 x 50 mL) and the combined organic extracts washed with brine
{50 mL.} and dried over magnesium sulphate, The solvent was removed to give an orange otl.
This was dissotved in acetonifrile (12 mbL) and treated dropwise with 1M agqueous HCH11T7T ul,
1171 munol) and the resulting solution stirred at room temperature for 1.5 hours. The reaction
was dilated with ethy! acetate (150 mL) and washed sequentially with brine (50 ml)}, saturated
aqueous sodium hydrogen carbonate sohution (58 mL}, and further brine {50 mb). The organic
laver was dried over magnesium sulphate and the solvent removed. The erude product was
purified by column chromatography on silica gel {gradient: 5-93% ethy! acetate in isohexane) to
afford (R)-tert-buty} 1-(4-fluorophenyiy-da-(thiazole-4-carbonyl}-4a,5,7 8-tetrabydro- 1 H-
nyrazolo]3.4-glisoquinoline-6{4H)-carboxyiate (238 mg} as a pale yellow gum. LCMS (Method
FOES-APEH: RT 2.55 min, m+H = 481.2,

Intermediate 84, d-(benzyithioy-18-1.2.3-triazole
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{8253} Benzyl bromide (11.79 mi, 99 mmol) was added dropwise 1o a sohution of sodium 1H-
1,2, 3-triazole-5-thiotate (12.2 g, 99 mamel} in ethanol (100 i} at § °C. The reaction mixture
was allowed to warm to room femperature and stirred for 20 minutes. The reaction mixture was
ditated with ethy! acetate (100 mb) and washed with water (100 md.), brine (100 mL) and dried
{sodium sulphate). The solvent was removed to give 4-(henzylthio)-1H~1,2 3~triazole (16.9 g) as
a white solid. LCMS (Method F, ES-APT): RT 1.66 min, m+H = 191.9; 1H NWMR (400 MHz,
CDCIRRSST72 (1H, v brs), 747 (1H, 8}, 7.30-7.21 {(§H, m), 4.12 (2H, s}

Intermmediates 85, Methviated Triazole

i
. . ) - , RN if S
85a [4-(benzylthio)-Z-methy}-2H-1,2, 3triazole - &’\r,:, N
I NP
L‘"N

e e . ‘ X ! /
85b | 5-(benzyithio)--methyi-1H-1,2,3-inazole L\\\/i\fﬁ N
I ’tN
N
N
g
. ) . S -3,
85¢ {d-{benzylthio}- [~-methyl-1H-1,2 3-triazole Wif NN
‘-..N;
\

{82541 lIodomethane (2.409 mi, 38.7 mmol} was added dropwise o a mixture of 4~
{benzyithio)-1H-1.2,3-triazole (3.7 g. 19.35 mmeol) and potassium carbonate (5.88 g, 42.6 mmol}
in N N-dimcthylformamide (40 mU} at § °C. The reaction was then allowed to wanm 1o room
temperature and stirred for 1 hoor, Water (40 mb) and cthyl acetate (40 mi) were added and the
phases separated. The organic phase was washed with water (2 1 40 mL), brine (40 mL), dried
{sodium sulphate) and solvent was removed to give a vellow oil. The crade product was purified
by column chromatography on silica gel {gradient: 0-100% ethyl acetate in isohexane) to afford

three fractions:
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{2551 Fraction 1 (1.61 g} as a colourless oil, LCMS (Method F, ES-API: RT 2.85 min, m+H
= 206; 1H NMR (400 MHz, DMSO-d6): 8 7.68 (1H, 5), 7.35 - 7.19 (5H, m), 4.18 (2H, s}, 4.11
(3H, s).

{6256] Fraction 2 (816 mg) as a pale yellow oil, LCMS (Method F, BS-API: RT 1.79 min,
i = 206; [H NMR {400 MHz, DMSO-d6): §7.71 (1H, 8}, 736 - 723 3H, m), 7.22 - 7.14
{2H. m3}, 4.09 (2H, 5}, 3.73 (3H, s}.

{8287} Fraction 3 (883 mg) as a pale yellow oil. LUMS (Method F, ES-APL): RT 1.68 min,
m+H = 206; TH NMR (400 MHz, DMSO-d6): 8 8.02 (1H, 8), 7.34 - 7.19 (5H. m), 4.12 (2H, 5),
4,60 (3H, s).

$258] The following intermediates 86-88 were similarly prepared from appropsiate starting
k X A &

materials:

intermediates 86, Fihviated Triazole

f
86a {4-{benzylihicy-2-cthyl-2H-1,2 3-triazole l\\“””\vg\EN /

|
&6b | 3-(benzyvithio)-1-ethyl-1F-1,2 3-iriazolc K\\:‘V/K/S\r;\é\
I LN

@

]

\\{\"/\/S N

g6¢ | 4-(benzylthio)-1-ethyl-1 He1,2 3-triazole \ﬂ N
~N

{6289] Fraction 1: LCMS {Method F, ES-APT RT 2.24 min, m~+H = 220; 1H NMR (400
MHz, DMSO-d6Y. 6 7.69 (1H, ), 732 - 7.21 (§H, m}, 439 Q2H, g, 1= 7.3 Hz), 4. {8 (2H, s}, 1 40
(3H, 1, 1="7.3 Hz).
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{02607  Fraction 2: LCMSE (Method F, ES-APD: RT 1.96 min, mrH = 220; TH NMR (400
WMHz, DMSO-do): 6 7.74 (1H, 5}, 732 - 724 3H, m), 721 - 716 2H, m), 413 (2H, ¢, § =73
Hr), 4.12 (2H, s}, 1.23 (3H, ¢, = 7.3 Hz).

{62631} Fraction 3: LCMS (Method F, ES-APIY: RT 1.85 min, m+H = 220; 1H NMR {400
MHz, DMSO-d6): 6 807 (1H,8), 731 - 709 (SH, my 433 QH, ¢, F=73 Hz), 4,11 (2H, ), 1.38
(H. 1, I = 7.3 Hz).

intermedistes 87, Propvisted Triavole

=
87a i4-{benzyithic)-2 1-2H-1,2 3-triazol u 8
X7a {4-{benzylthio}-2-propyl-2H-1,2 3-triazole ~ \r?"N\ _,"/M'

i N
Lﬁ‘\!\i
27 I S TR . ~ : 1. K‘:\ g H
87b | S<(benzylthio)-{-propyi- 1 H-1,2,3~nazole N “\F,N
¢ LN
N
@
K\\\”"J\\/‘&\ N
87¢ 4-(beneyithio)--propyl-1H-1,2 3~razole T/ QY

{62621 Fraction 1: LCMS (Mcthod F, ES-APIY RT 2.36 min, m+H = 234.2; 1H NMR (400
MHz, DMSO-d6): § 7.6% (1H, 53, 7.28-7.27 (48, m), 7.25-7.20 {(1H, m), 4.32 QH, ¢, I = 7.0 Hz),
418 {2H, s}, L83 (ZH, sext, I =70 Hz}, 0.78 GH, 1, J = 7.0 Hz).

18263] Fraction 2: LOCMS (Method F, ES-APE: RT 2.08 min, m+H =234.2; 1TH NMR {400
MHz, DMSO-d6): 8 7.74 (1H, s}, 7.38-7.12 (SH, m}, 4.13 (2H, £), 4.06 (2H, £, I = 7.6 Hz), 1.66
(2H, sext, J=7.0Hz), .74 5H, 1, I = 7.0 Hz).

{6264] Fraction 3 LOMS (Method F, ES-API): RT 2.01 min, m+H =234.2; 1H NMR (400
MEz, DMSO-d6): 8 8.04 (15, s), 7.29-7.19 (SH, m), 4.26 (2H, t, J = 7.0 Hz), 4.10 (2H.5), 1.7
(3H, sext, J = 7.0 Hz), 0.78 (35, t, § = 7.0 Ha),

NE]

Intermediates 88, Isopropviated Triazsle

169
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88a | 4-{benzylthio}-Z-isopropyl-ZH-1,2 3-triazole

88b | S-(benzylthio)-1-isopropyl-1H-1,2 3-triazole

&8¢ | 4-{benzylthic)-1-isopropyl-1H-1,2 3-triazole

{§265] Fraction 11 LOMS (Method F, ES-APT: 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 {1, sept, J = 6.7 Hz}, 417 QH, s},
144 {6H, d, } = 6.7 Hz).

{2661 Fraction 2: LOCMS {Method F, ES-APL: RT 2.09 min, mrH = 234; 1H NMR (400
MHz, DMSO-d6y: 8 7.77 (1H, 83, 732-7.12 (3H, m), 4.60 (1H, sept, J = 6.7 Hz), 4.11 (ZH, s,
129 {6H, d, J = 6.7 Hz).

92671 Fraction 3: LCMS (Method F, ES-APD: RT 1.99 min, m+H = 234, 1H NMR (4060
MHz, DMSO-de): & .16 (1H, &), 7.30-7 18 (5H, m), 4.76 (1H, sept, ¥ = 6.7 Hz}, 410 (2H, s},
143 (6H,d . J=6.7 Hz).

Intermediates 89, Preparation of Sulfenvi Chloride

N ) 2 CIC8._
294 2-methyi-2H-1.2 3-riazole-d-sulfonyi N o
' chloride L,
M
1 lemethyl-1H-1,2 3-triazole-5-sutfonyl | CIO2S N
89b - o
chloride /
N
CIOsS._ N
: {-methyl-1H-1,2.3-wazrole~4-sulfonyl Y
B¢ . .
chloride "N
A
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{6268} Sulfonyl chlorides of Fractions 1, 2 and 3 from Intermediate 85 were prepared

according to the foliowing preparations:

[6269] Preparation 1, Sulfonyl Chloride 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 mmwol) in
acetic acid (32 mb) and water {16 mil} and stirred at room temperature for 1 hour, Water (40
mL} was added and the mixture was extracted with ethyl acctate (40 mL), The organic phase was
washed with saturated aqueous sodinm hydrogen carbonate solution (40 L), brine {40 mL),
dried (magnesium subfate), and solvent removed to give Preparation 1 {1.35 g) as a pale vellow
oil. LCMS (Method F, ES-APY quenching into morpholiney: BT 1.09 min, m+morpholine-Cl =
233.1; TH NMR (400 MHz, CDCI3): 0 811 {1H, s}, 4.36 (3H. s).

{0270} Preparation 2, Sulfonyl Chloride of Intermediate 85 Fraction 2: Chiorine gas was
bubbled through a solution of Intcrmediate 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 § °C for a further 5 minutes. Water (10 ml) was added and the mixture was extracted
with dichloromethane (10 mL}. The organic phase was dried over magnesium sulfate, filtered
and concentrated in vacuo to give Preparation 2 {317 rog) as a colourless oil. LOMS (Method F,
ES-APT; quenching into morpholine): RT 1.17 roin, mtwmorpholine-Cl= 233.1; [H NMR (400
MHz, CDCI3): § 8.27 (1H, 8), 4.40 (3H, 5).

[G271] Preparation 3, Sulfony! Chlonide of Intermediate 85 Fraction 3: N-chlorosuccinimide
(2.60 g, 19.49 mpol) was added to a solution of Intermediate &5 Fraction 3 {1.0 g, 4.87 mmol} in
acetic acid (26 mLY and water (13 mL} and stirred at room temperature for 2 hours, Water (40
ml.}) was added and the mixture was extracted with ethy? acetate (40 mL). The organic phase was
washed with saturated aqueous sodium hydrogen carbonate solution (3 x 40 mL). brine (40 mL},
dried (magnesium sulfate), and solvent removed to give Preparation 3 (10 mg) as a colourless
oil. LOMS (Method F. ES-APY quenching into morpholine): RT 0.86 min, wmtmorpholine-Cl =
233.1; IH NMR (400 MHz, CDCE): 8 8.22 (1H, ), 4.25 (3H, &),

{0272} The following intermediates 90-92 were similarly prepared from appropriate starting

materials:

Intermediates 96, Preparation of Sulfonyi Chloride

il
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(‘\ o)
90a Z-ethyi-2H-1,2,3~triazole~4-sulfonyt COS =N _/‘

) chloride \N’N
| - N
90 1~ethyi-FH-1 .2,3~m_320§¢~:a~suh0nyi Caozs\f N

chloride Y
-\Nl
CIOaS.

90c {-ethyi-1H-1,2,3-triazole-4-sulfonyl \[L N
' chloride )’

{6273} Preparation 1, Sulfonyl Chloride of Intermediate 86 Fraction 1 LCMS (Method F, ES-
APL; quenching into morpholine): RT .37 min, mrmorpholine-Cl = 247; 1H NMRE. (400 MHz,
CDCI3Y & 8.1 (IH, 8). 462 (0H, ¢, T =74 H), Loo 3H, 1, T =74 Hz).

{82741 Preparation 2, Sulfouy! Chloride of Intermediate 86 Fraction 2: LCMS (Method F, ES-
APE; guenching into morpholine}: RT 1.37 min, m+morpholing-Cl = 247; [H NMR (400 MHz,

Y

CDCIRY: 6 8.27 (1H, 8), 4.75 (2H, ¢, J = 7.3 Hz), 1.70 (3H. . T = 7.3 Hz).

[6278] Preparation 3, Sulfonyl Chioride of Intermediate 86 Fraction 3: LCMS (Method F, ES-
APL; quenching into morpholine): RT 144 min, nrtmorpholine-Cl = 247, [H NMR {400 MHz,
CDCI3): 5 823 (1H, ), 4.56 (2H, g, I = 7.4 Hz), 1.67 (3H, t, ] = 7.4 Ha).

{ntermediates 21, Preparation of Sulfonvi Chioride

, e CIOLS. g
2-propyl-2H-1,2 3-triazole-4-suifony AN
91a | 2P opyi-2H-1, L, 3-tr azole-4-suiforyl \L N—/“_
chloride .
N
91b T-propyl-1H-1 q2,3-¥1'ﬂiaza3e~5~suﬁf0r§yl CIOS. N
chloride \[ N
N
CIOS. gy
L-propyl-1H-1,2,3-triazole~4-sulfonyl | N
91‘3 B . "‘*-...N
chloride )

f—
138
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{276} Preparation 1, Sulfonyi Chloride of Intermediate 87 Fraction 1: LCMS (Mecthod F, ES-
APL quenching into morpholine}: RT 1.62 min, m+morpholine-Cl = 261.2; 1H NMR (400 MHz,
CDCI3R 0 8.0 (1H, ), 453 QH, £ J=7.1 H2), 2.08 (3H, sext, J = 7.1 Hz}, 098 (3H, ¢, I=7.1
Hz}.

{9277% Preparation 2, Sulfonyl Chioride of Intermediate 87 Fraction Z2: LCMS (Method F, ES-
APLE quenching into morpholine): RT 1.58 min, m+morpholine-Ci = 261.1; 1H NMR (400 MHz,
CDCI3R 3 827 (1H, 8), 4.68-4.64 (ZH, m}, 2.12 QH sext, J = 7.1 Hz), L.OS(3H, 1, I = 7.§ Hz)

{6278] Preparation 3, Sulfonyl Chloride of Intermediate 87 Fraction 3: LCMS (Method F, ES-
APL; quenching into morpholine): RT 1.38 min, nrimorpholine-Cl=261.2; 1H NMR {460 MHz,
CDCI3y 4821 (IH,8),446 QB 1, =71 Hz), 2.04 QH, sext, =71 Hz), LO2{3H, 1, I=7.1
He).

intermediates 92, Preparation of Sulfenyi Chiloride

an. | 2-isopropyl-2H-1,2 3-triszole-4-sulfonyl GiOgS\ﬁN\
Fa "E"} A N
CRIDTIGE e
N
N
92h I-isopropyl-TH- ,2,3:€riaza1e:—5—suh“o ayi Ciozsv N
chioride N
L\\. N‘
ClO8
9 t-isopropyi-1H-1,2 3-irazale-4-sulfony! | N
© chioride A
/T

{0279 Preparation 1, Sulfonyl Chloride of Intermediate 88 Fraction |) LCMS (Method F, ES-
APL quenching into morpholine) RT .64 min, mmorpholine-Cl= 26 1; TH NMR. (400 Miiz,
CDCBY 6 7.62 (1H, 8}, 4.76 (1H, sept., J = 6.7 Ha), 1 46 (6H, &, I = 6.7 Hz).

i8280] Preparation 2, Sulfonyl Chloride of Intermediate 88 Fraction 2: LOCMS (Method F, ES-
AP guenching into morpholine): RT 1.57 min, m+morpholine-Cl = 261, JH NMR (400 MHz,
DMSO-d6): 6 7.60 (1H, 5), 5.25 (1H, sept., J= 6.7 Hz), 149 (6H, 4, J = 6.7 Ha)

113
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10281} Preparation 3, Sulfony! Chloride of Intermediate 88 Fraction 3: LCMS (Method F, ES-
APT; quenching into morpholinel: RT 1.47 min, mtmorpholine-Cl = 261: 1H NMR (4006 MHz,
CDCI3): 8 8.26 (1H, 5), 4.95 (1H, sept., J = 6.7 Hz), 1.68 (6H, d, J = 6.7 Hz).

intermediate 3. (R)y-methyi I-{4-fluorepheny-6-({1-propvi-1H-pyrazol-4-vhsulfonvi)-

448.5.6.7.8-hexahvdro-1H-nvrarolol 3 4-clisoauinoline-da-carboxviate

{6262} Made by the method of Intermediate 33, using HCI (4M solution in dioxane) in place of

triffuoroacetic acid/dichloromethane, LOMS (Method F, ES-APTY: RT 2.22 min, m+H = 500,

Iniermediate 94,

{Ry-methy! {-{d-fluorophenyl}-6-((2-
methyi-2H-1,2, 3-triazol-4-
yvhsutfonyl)-4.4a,5,6,7 8-hexahydro-

fsomer A ‘ . L
1H-pyrazolo|3,4-glisoguinoline-4a-

carboxylate
MeC._.0 O O
(Ry-methyl 1-{4-fluorophenyl}-6-({1- L~ R4
o V; N
mothyl-1H-1,2 3-riazol-5- N \[ N
visulfonyi)-4.4a,5.6,7 8-hexahydro- N”'\ = “\/J i
Isomer B
{H-pyrazolo]3.4-glisoquinoline-da- | =
carboxylate (\ Vi
)

1i4
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MeO. -0 O
N P . < g G
{R}-msth;gi ]-_(&ﬂuczep%‘lmlyi}*(uﬂ((1w froae™ N’S N
methvl-1H-1,2,3-triazol-4~ NTOLE | { NN
| yhsulfonyl}-4,42.5,6,7.8-hexahydro- N™SNF e TN
Ysomer ; g S / \
1H-pyrazolol3,4-glisoguinoling-4a- e
carboxylate N j/
F

{283} Made from Preparation | of Intermediate #9 by the method of Intermediate 33, using
HCH (4M solution in dioxane) in place of trifluoroacetic acid/dichloromethane, LUMS (Method

F, ES-APD: RT 210 min, m+H = 473 1,

Intermediate 95,

{Ry-methyl 1-{4~
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[$284} Made from Preparation 1 of Intermediate 01 by the method of Intermediate 33, using
HCI (4M solution in dioxane} in place of trifluoroacetic acid/dichloromethane. LCMS (Method

F,ES-APL: RT 2.40 min, m+H = 501.2.

Fxanple 1. (-(I-(d-flworophenvi-G-((4-(riflusromethyvhiphenviisulionvi-4.43.5,6.7.8-

hexabvdre-1H-pyrazeln|3.4-glisoguineln-4da-viXpvridin-2-vDmethanone

{62851 A solution of (R)-{(1-{4-fluorophenyD)-6-{{4-(friflucromethyljphenyDsutfonyl)-
4.4a,5.6,7 B-hexahydro- 1 H-pyrazols|3 4-glisoquinolin-da-v{pyvridin-2-y)-( R/S)-methano! (3.1
g, 3.3 mmol} in dry dichloromethane {25 mlL} was treated with 1,1, 1-racctoxy-1,1-dihydro-1,2~
benziodoxeol-3(1H)-one (3.2 g, 7.54 mmol; Dess-Martin periedinane) and the reaction mixture
stirred for | hour at room temperature. The reaction mixture was cooled and treated with
saturated sodium hvdrogen carbonate solution (125 mi) followed by dichloromethane (50 mL).
The mixture was stirred for 10 minutes and the phases separated.  The agueous phase was
extracted with further dichloromethane {x2) and the combined organic phases dried over sodium
suffate. The solids were removed by filtration, the filtrate was concentrated under reduced
pressure and the residue purified by colunmn chromatography on silica gel (gradient: 20-30%
ethyl acetate in cyclohexane) to afford (R)-(1-(4-flucrophenyi}-6-({4-
{irifluoromethyDphenvhisalfonyl-4,42,5,6,7 8-hexahydro-1 He-pyrazolof 3,4-glisoquinolin-da-

i pyridin-2-yhroethanone as a pale vellow foam (220 g). The product was further purified by
preparative Hple {C-18 column cloting with 80% agueous methanol) to give (R}-{1~(4-
fluorophenyl)-6-((4-(trifluoromethyiiphenyl) sulfonyi}-4.4a,5,6,7 8-hexabydro- 1 H-pyrazolo{3 4-
glisoquinolin-da~-vipyridin-2-y1) methanone as a white solid (1,10 g). LCMS (Method D, ESTY
RT 5.61 min, m+H = 583.0; 1H NMR (400 MHz, CDCl)y: §862(ddd, =418, 1.7, 1.0 Hz, 1
Hy, 7.85-786 (m, | HY; 7.80-7.81 {m, 3 8); 7.70¢(d J= 83 Hz, 2H), 7.44-7.45 (m, 3 HY, 7.27 (s,

ii6
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PHY 736(t )= 8.5 Hz, 2 H); 6.49 (d, F= 2.2 Hz, 1 H); 5.56 (dd, § = 12.3, 2.1 Hz, 1 H)y, 4.26 (d,
F= 169 Hz 1 H); 3.806-3.89 {m, 1 H); 2.83-2.84 (m, 3 H); 2.54-2.56 (m, 2 HY.

{0286} Alternative preparation of Example 11 (R)-tert-butyl 1-{(4-fluorophenyl-da-picolinoyl-
4a,5,7 8-tetrahvdro-1H-pyrazolof3 4-glisoquinoline-6{4H}-carboxylate (109 .5 2) was suspended
with stirring in 2 4 N HCV/dioxane 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
correspending FCH salt as an amber otl. The salt was suspended in dichloromethane (1.5 Ly and
Hunig’s base {150 g, 1150 mmol) was added. When the suspension had cleared a solution of 4-
{wifluoromethyibenzenesutfonyl chiloride (67.0 g, 275 mumol) in dichloromethane {100 mL) was
added. The reaction mixture was allowed to stir overnight at 20-25°C, then was quenched with
water (500 mL). The organic layer was washed with 15% agucous sodium chioride solution {300
mL} and then concentrated. The crude product was purified by column chromatography on silica
gel (300 g), eluting with beptane/ethyl acetate (4:1 to 111), to give (R}-{1-{4-fluorophenyD-6-((4-
{trifluoromethylipheoyhsulfonyl)-4,44,5.6,7 8-hexahydro- {H-pyrazolof3,4-glisoquinolin-4a-

yvi}pyridin-2-yhmetbanone (78 g} as a pale yellow powder,
182871 The following examples were similarly prepared from the appropriate fntermediate:

Example 1A, (Ry-(J-(4-finorophenvi-6-((d-(rifluoremethviiphenvhsulfonvi-4.42.5.6.7.8-
hexabhvire-1H-

viazolo3.d-clisoguinolin-da-vi1~methvi-1 B-imidazol-2-vhimethanone

[0288] LOMS (method E), Rt = 12.56 min (MHY* 586.2; 'H NMR (400 MHz, CDCI3): § 7.82
(d,J=8.2Hz, 2 H): 7.71 (4, T = 8.3 Hz, 2 H); 7.42-7.43 (m, 2 H); 7.31 (s, 1 H); 7.14-7.15 {m, 3
H): 6.97 (s, 1 T); 6.53 (4, =23 Hz, | F); 5.59(dd, T = 12,5, 2.1 Hz, 1 H): 4.41 (4, 7= 16.7 Hz,
§H); 3.92-3.95 (m, T HY; 3.83 (s, 3 F); 2.81-2.82 (m, 3 F); 2.57-2.59 (o, 2 H),

e
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Yxample 18, (R)-(1-(4-Auorsphenvh-6-((4-(triflucromethvhiphenvhsulfonvii-4.43.5.6,7,8-

pyrazoie[3.d-glisoguinolin-da-vii(pyridin-3-viymethanone

[9289]  LOMS (Method D, ESI): RT 5.17 min, m+H = 583.0; 1H NMR (400 MEz, CDCLy): 8
5 891, J=22Hz 1 H):8.71(dd, f=48, 1.7 Hz, 1 Hy 8.01 (dt. I = 8.0, 2.0 Hz, 1 H); 7.94 (4, J

=82 Hz, 2 H); 7.82 (d, T = 8.3 Hz, 2 H); 7.41-7.42 (m, 3 H); 7.35 (dd. I = 8.0, 4.8 Hz, 1 H); 7.18

(t.1=8.5Hz. 2 H); 6.44 (s, 1 H), 4.60 (dd, T=11.4, 1.9 Hz, | H); 3.89 (dd, J = 10.9, 4.9 Hz, |

H), 338 (d, J=17.5 Hz, | H); 2.80(d, J = 17.6 Hz, | H); 2.55 (&, J= 11.4 Hz, { H); 248 (td, I =
115, 3.4 Hz, | H); 2.26-2.29 {m, 2 H),

10 Example 1C, (R)-(1-{4-fluorophenvii-6-((4-(trifleromethviinhenvisulfonvi-4.42.5.6,7.8-

S Y
\!\:;i\\/ \/ \\,/ F
{ 7
= F
N
£

[0290] LOCMS (Method D, ESE): RT 5.50 min, m+H = 580.0; 1H NMR (400 MHz, CDClay: 8
800 (=31 Hz 1 H, 7.83{d. J =82 Hz, 2H) 7.68-76% (m, 3 H); 742-743 (m, 2 H), 7.29

15 (s, P HRTA7(LI=85Hz 2H,L 654 (4, =23z | Hy 551 (dd, = 125,21 He, | H) 420
(¢, 3 =168 Hz, | Hy; 3.91.3.95 {m. 1 H) 2.85-2.86 (o, 3 H); 2.57-2.59 {m, 2 H).

{02911 Alternative preparation of Example e {(R)-tert-butyl 1-(4-fluoropbenyl}-4a-(thiazole-

2-carbonyl}-4a,5,7 S-tetrahydro~- 1 H-pyrazolof3,4-glisoquinohne-6{4H}-carboxviate {76.1 g) was

=
.
[ 0]
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deprotected using 4 N HCVdioxane solution (400 ml) at 20-23°C. After reaction was complete
{3 h} the solution was concentrated to dryness to provide 91.4 g of the corresponding HCI salt as
an amber oil. The salt was suspended in dichloromcethane (1.0 L) and Hunig's base (85.0 g, 630
mmaol) was added. When the suspension became & clear solution 4-
(trifiuoromethylibenzencsulfony! chloride (37.2 g, 152 munol) in dichloromethane (100 mL) was
added. The mixture was stirred overnight at 28-25°C. The reaction mixture was quenched with
water {250 mL} and the organic layer washed with 15% aqueous sodium chioride solution {500
ml} then concentrated. The crude product was purified twice by colamn chromatography on
silica gel (300 g then B00 1), cluting with heptane/ethyl acetate (3:1), 1o give (R)-(1-(4-
fluovophenyl-0-({4-{ trifluoromethyliphenylsutfonyi)-4,42,5,6,7 8-hexshydro-1 H-pyrazelo]3,4-

zlisoguinolin-da-yl)thiazol-2-yDimethanone {(54.2 ¢) as a pale vellow powder.

Example 1D, (B)-(1-(4-Nuorophenvi-6-((4-(rifhioromethvhphenvhsulfonvi-4.45,5.6,7.8-

bexabvdro-1H-pyrazolel34-clisoguinolin-da-vE{S-methvi-1.3 4d-exadigzol-2-viimethanone

Ny
7

[6292]  LOMS (Method D, ESL): RT 5.24 min, m+H = 588.0; 1H NMR (400 MHz, CDCL): §
7.82-7.84 (m., 4 HY: 7.40-741 (m, 2 H), 7.33 (s, L H); 7.17 (5, 7 = 8.5 Hz, 2H): 6.58 (d, J = 2.4
Hz 1H3: 5.27(dd, 7= 12.8,2.1 Hz, 1 H), 4.14 (d, I = 16.8 Hz, 1 H) 3.97 (6, § = 7.9 Hz, | H);
2.83-2.87 (m, 2 HY, 2.75(cd, J = 12.9 Hz, 1 H); 2.65 (s, 3 H); 2.56-2.58 (1, 2 H).

Example 18, (R)-(1-(4-fluorophenvh-6-((4-(trifluoremethvDiphenviisulfonvl-4.42.5.6,7.8-

hexahydro-iH-pyvrazele[3.4-glisequinolin-da-vhi{oxazcl-4-viimethanone
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2937 LOMS (Method D, ESE) RT 5.32 min, m+H = 573.0; TH NMR (400 MHz, CDCl51: 8
TR, F= 82 Hz, 2 H), 7.76-7.78 {m, 3 H}; 741 {dd, = 8.6, 4.8 Hz, 2 H};, 7.35(s, 1 H): 7.31
(s, THR 7174, J= 84 Hz, 2H}, 654 (s, F H)Y, S38(d, 1= 126 Hz, 1 Hp 4.12(d, J = 168 Hz, |
Hy, 3.81-3.94 {m, T H); 2.82-2.84 (m, 3 H) 2.55-2.58 (m, 2 H).

Example IF, (R)-(1-(4-Dueropbenvh-6-({4-(riflnoromethyDphenvhsulfony-4.4a.5.6.7.8-

hexahvdre-1H-pvrarolpidd-glisoauinolin-4a-vioxarol-2-yHimethanone

162941 LCMS (Method I, ESTY: RT 5.35 min, m+H = 572.9: 1H NMR (400 MHz, CDCIL): §
7.86 (4,1 =8.2 Hz, 2 HY, 7.77-7.78 (1, 3 H); 7.40-7.41 (m, 2 H); 7.35 (d, f = 0.7 Hz, 1 H); 7.30
(5,1 H),7.16 (1, J =85 Hz, 2 Hy: 6.54 (4, J =23 Hz, 1 H): 5.38 (dd, 1= 12.6,2.1 Hz, 1 H); 4.12

(d, 3 =168 Hz, | H); 3.91-3.94 (m, | H); 2.82-2.83 (m, 3 Ff); 2.55-2.57 (m, 2 H).

Example 16, (Ry-(1-{(4-fucerophenvii-6-({(4-tiriflucromethyvliphenvhsulfonvii-4.42,.5.6.7 8-

hexakvdro-1H-pvrazolold 4-glisoguinelin-da-vii(furan-2-vimethanons




WO 2013/17755% PCT/US20613/042732

) N\
N"’?NI T | b
Vs //*\/J 7 F
_J #L

P

\ S
/
£

(02931 LOCMS (Method D, BESI: RT 5.38 min, m+H = 571.9; 1H NMR (400 MHz, CDClsy: 8
TRE(L F=82Hz, 2 HY, 7.75{(d, J = 82 Mz, 2 HY, 757 {dd, J= 1.7, 0.8 Hz, 1 H); 7.41-7.42 (m,
2H), 730 (s, 1 H), 7.22¢dd, = 3.6, 0.8 Hz, T H}; 7.15-7.16 {m, 2 H); 6.51-6.52 {m, 2 H); 4.96

5 (dd.J=123,20 E—izaii-:}: 3.86 (dd, J = 10.8.5.6 Hz, 1 F1); 3.63 (d, ] = 16.9 Hz, | H); 2.76-2.78
{m, 3 H); &0 (m, 1 H); 247 (d, } = 148 Hz, 1 H).

10 (82961 LOMS (Method D, EST) RT 5.56 min, nvibH = 587.9; 1H NME (400 MHz, CDCL): &
7.92{d, F=82Hz, 2 Hy 776-778 (m, 3 H; 761 (dd. I =50, L1 Hz, 1 Hy, 745(dd. J =87
47 Hz 2HY 736(s, I Hy 7.19(,J=84Hz, 2H: 703(dd, ¥ =5.0,39Hz, | H); 6.51 {5, | I"i):
464 (L I=115H, THR 387 (L T=0 0 He, THR3A (L, I=175 e, 1 H) 2.82(d. J=175
He, | Hy 2674, T= 118 Mz, | Hy; 256-2.60 (m, L H), 247-250 (m, | H; 2.39(4, 1= 136
15 Hz, tH)

Example 1L (R-(1-(4-flnorophenyli-6-(m-tolvisulfonyi-4.42.5.6,7.8-hexabivdro-1H-

rlisaguinchs-da-vioxazol-2-vhimethanone

vrazetel 3.4+
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19297] LCMS (Method F, ES-APT): RT 2.53 min, m+H = 519.1; 1H NMR (400 Mifz,
CDCI3): 8 7.82 (1H, d, T = 0.6 Fz), 7.55-7.52 (2H, m), 7.44-7.38 (5H, m), 7.31 (11, s}, 7.19-
7.13 (2H, m), 6.52 (11, d, T = 2.3 Fiz), 5.40 (1F, dd, I = 12.5, 2.0 Hz), 4.12 (1L &, T = 16.9 Hz),
3.91-3.85 (1¥, m), 2.92-2.82 (2H, m), 2.68 (1, d, F = 12.5 Fiz), 2.53-2.42 (SH, m).

Example 11 (B)-(1-(4-flworophenvh-6-(m-tolvisalfonvi}-4.42.5.6.7 8-hexsabvdro-1H-

pyrazele{dd-elisoquinolin~da-vD{pyvrimidin-2-vhmethanone

[0298] LOMS (Method F, ES-API): RT 2.38 min, m+H = 530.2; 1H NMR (400 MHz,
CDCE3): 3 8.92 (2H, d, I = 4.8 Hz), 7.49-7.36 (TH. m), 7.32 (1H, s, 7-19-7.13 (2H, m), 6.47
{(IH.d, J=2.1 Hz), 5.12 (1H, dd. J = 12.1, 2.0 Hz), 4.13 (1H, d, J = 16.9 Hz), 3.80-3.76 (1H. m),
2.95 (1H, d, ¥ = 16.9 Hz), 2.88-2.79 (1H, m). 2.61 (1H, d, J = 12.2 Hz), 2.46-2.37 (5H, m).

Example 1K, (R-(6-{(3.5-difusropbenviisulfonvh-1-(4-fuorophenvh-4.42,5.6,7.8~

hexabydre-1H-pyrazelolld-chisoauinolin-4da-vi{4-methoxvpyeridin-2-vDimethanons
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{0299 LOCMS (Method F, ES-APT) RT 2.78 min, m+H = 581.2; 1H NMR (400 MHz,
CDCB 6846 (11, d, ) = 4.9 Hey, 745-7.39 (3H, m), 7.29 (1H, s}, 7.21-7.14 {4}, m), 7.00-
6.95 (ZH, 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, m), 2.53-2.49 (1H, n.

Fxamule 11 (Ri-{d-ethvipyridin-2-.v0(i-(d-Ouorepheny]

vrarolol3 d-clhisoguinoeiin-da-

trifiuoropbenviisaifonvh-4.4a,5.6,7. 8-hexahvdro-1H-

viimethanone

10368] LOMS (Method F, ES-APT): RT 3.19 min, m+H = 597 2; 1H NMR (400 MHz,
CDCI3): § 8.49 (1H, dd, J = 4.9, 0.6 Hz), 7.70 (1H, m), 7.45-7.41 (2, m), 7.33-7.30 (4H, m),
7.19-7.14 (2H, m), 6.50 (1H, d, F = 2.0 Hz), 558 (1H, dd, J = 12.5, 2.0 Hz), 424 (1H, &, J = 16.9
Hz), 3.91-3.86 (1H, m), 2.92-2.80 (3H, m), 2.73-2.67 (3K, m), 2.56-2.51 (1H. m), 1.27 (3H, ¢, §

=75 Hz).

ixample IM. (R)-(I-{4-fluorophenvi}-6-((3.4 S-triflucrophenviisulfenviy-4.42.5.6.7.8-
hexabvdre-1H-pyvrazolold.d-glisoguinslin-da-vi4d-methoxvpyridin-2-vDimethanone

[
ke
2
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[0301]  LOMS (Method F, ES-APT): RT 2.97 min, m+H = 599.2; 1H NMR {400 Mz,

CDCI3Y 8 842 (11, 4,1 = 4.9 Hz), 7.45-7.41 (3H, m), 7.37 (1H, &, 1 = 2.5 Hz), 7.33-7.30 (2H.
my, 7.27 (1, 8), 7.19-7.14 (O, m), 6.97 (1H, dd, T = 5.8, 2.5 Fz). 6.50 (1H, d, J = 2.0 Hz), 5.58
(15, dd, J=12.1, 2.0 Hz), 428 (1H,d, T = 16.9 Hz), 3.91-3.85 (4H, m), 2.91-2.78 (3H, m}, 2.70-
2.63 (1H, m), 2.55-2.50 (J ¥, m).

Example 2. (R)-(1-(4-TluorophenvD-6-{{4-flusrepbenvisnlfonvi-4 42,5 .6.7.8-bexahvdra-

{03621 A solution of (R}-{1-{4-fluorophenyl)-4,42,5,6,7 8-hexahydro-HE-pyrazolo] 3,4~
ghsoquinolin-da-vi(pyridin-2-yiimethanone in dichloromethane (2.5mi) (2.7 mL, ~0.2 mmol}
containing disiopropylethviamine (1740l Tmmwol} was added to 4-fuoro-phenyi sulfonvl
chloride (48 mg, 0.25 mmoel) and dilsopropylethylamine (100 uL, (.57 mmol) and the mixture
stirred for 1.25 howrs, The reaction mixture was concentrated under reduced pressure and the
residue was purificd by column chromatography on silica gel {gradient: 20-30% cthyl acctate in
cyclohexanc} to afford (R)-{1-{4-fluorophenyl)-6-({4-fluorophenylisulionyi-4,4a,5,6,7,8-
hexahydro-{ H-pyrazole[3 4-glisoguinolin-da-y}{(pyridin-2-yUmethanone as a white solid (72

mg). LCMS (Method D, ESIy RT 5.32 min, m+H = 533.0; 1H NMR (400 MHz, CDCh): 8 8§.62-
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8.63 (m, 1 H);, 7.85-7.80 (m, 2 H); 7.69-7.70 {m, 2 Hy; 7.44-7.45 {m, 3 H}; 728 (s, 1 My, 7.14 (dt,
F=129 85Hz 4H; 648 (d, J=22Hz 1 Hy, 551 (dd, J= 122,21 Hz, 1 H}; 429 (d, §=
16.9 Hz, 1 H); 3.82-3.86 (o, 1 H); 2.84-2.86 (m, 2 H); 2.72 (8, J = 12.2 Hz, | H); 2.46-2.51 {m,
2 H).

5 18383] The following examples were similarly prepared from the appropriate intermediate:

Example 24, (R)-(6-((3-Tuorobenzyhsulfonvil-1-(4-fluerophenyvli-4.48.5.6.7.8-hexabvdro-

1 H-pyrazeleld d-glisoguinolin-da-vi¥thiazel-2-vimethanone

[6304] LOMS (Method F, ES-APT): RT 2.48 min, ovtH = 552.9; 1H NMR (400 MHz, CDCl):

10 3807 (IH, 4, J=3.1Hz), 768 (18, d, F= 3.1 Hz), T47-7.4} (2H, m}, 7.35-7.30 (2H, m), 7.20-
714 (2H, m), 7.09-7.04 (3H, m), 6.53 (1H, 8), 5.43 (1H, dd, 7= 7.1, 2.0 Hz), 423 (1K, &, =
16.8 Hz), 4.08 (1H, ¢, J=13.8 Hz), 4.02 (1L, d, T = 13.8 Hz), 3.61-3.59 (1H. m), 3.07 ({1, 4, 7
= 13,1 Hzy, 2.85 (10, 4, 7= 16.8 Hz), 2.73-2.64 (2H, m), 2.45-2.37 (1 H, m).

mple 2B, (4aRi-1-(4-fworophenvhi-6-((((R/Si-tetrabvdrofuran-2-vhmethvhsulfonvi

15 4.4a.5.6.7 8-hexabydro-1H-pvrazoie3 d-gliisoguinglin-da-vIihiszel-2-viimethanone

[0305] LOMS (Method F, ES-API): RT 2.28 min, m+H = 528.9: 1H NMR (400 MHz, CDCh):
3 8.07-8.06 (1H, m), 7.66 (1H, 4. T = 2.9 Hz), 7.48-7.44 (2H, m), 7.33 (15, 8}, 7.20-7.14 (2H,
m), 6,57 (1H, 8}, 547 (1H. ddd, I = 17.5, 13.1, 2.2 Hz), 4.32-4.10 (2H, m), 3.88-3.72 (3£, m),

125
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325 (1H,dd, I =43.6, 134 Hz), 3.13-2.81 {8H, m)}, 2.56-2.530 {1H, m), 240 (1H, 5}, 2.13-2.02
{1, m}, 1.91-1.84 (ZH, m}.

-(1-{4-Fluorophenvi)-6-{o-{olvisulionvi-4.4a.5.6.7.8-bexahvdro-1 H-

giisoguinolin-da-vipyridin-Z-viimethanone

[0306] LOMS (Method F, ES-APT): RT 2.61 min, m+H = 528.8; 1H NMR (400 Mz,
CDCI3): 5 8.34 (11, ddd, F=4.7, 1.8, 0.8 Hz), 7.85 (1H, 44, T = 7.6, 1.5 Hz), 7.81-7.79 (1H, m),
7.65 (1H, dt, J= 7.6, 1.8 Hz), 746-7.41 (23H, m), 7.32 (1H, ddd, T = 7.6, 4.8, 1.4 Hz), 7.24-7.14
(SH, m), 6.93-6.91 (1H, m), 6.52 (1H, 53, 5.49 (1H, dd, I = 12.8, 2.1 Hz), 4.20 (11, d, T = 16.0
Hz), 3.98-3.95 (1H, m), 3.08 (1H, 4, J = 12.8 Hz), 2.90-2.82 {3, m), 2.60-2.54 (1H, m), 2.34
(3H, s).

Example 2B, (R-(6-({4-ethvinhenviisuifonvD-1-{4-fluorophenvl}-4.43.8.6. 7 8-hexahvdro-

18 -pyvrazelold.4-glisoguinohin-da-viipvridin-2-vDmethanone

{03077 LOMS (Method F, ES-APE: RT 2.75 min, mtH = 542 8: [H NMR {400 MHz,
CDCI3Y § 866 (1H, ddd, = 4.7, 1.7, 0.8 Hz), 7.91-7.85 (1H, m}, 7.84 (1H, dt, ¥ = 7.3, 1 & Hz),
761758 CH, m), 747 (1H, ddd, I = 7.5, 4.7, 1 4 Hz), 7.44-740 (2H, my, 7.27-7.22 (3H, m),
TAGTA32H, m). 640 (1H, d, F=2.1 Hz}, S50 (1H, dd, 1 =124, 21 Hz), 431 (1H, 4, J = 169

.
]
<
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Hzy, 3.84-3.7% (1H, m), 2.91-2.77 (2H, m}, 2.72-2.65 (3H, m}, 2.47-2 38 QH, m), L 25 3H, ]
=7.5Hz).

Example 2E, (R1-(1-(4-fluorophenvi-6-(m-telvisulfonvi}-4.48,5.6.7.8-hexabvdro-1 H-

pyrazelo|d d-sicogninolin-4da-viypyridin-Z-viimethanone

i
\f,/ /‘-O Q\\_‘IP
NS I,\/
PN

{83081 LOMS (Method F, ES-APD: RT 2.62 muin, m+H = 528.8; 1H NMR (400 MHz,

CDCI3Y: 6 8.66 (IH, ddd, J =47, 1.7, 0.8 Hz), 7.91-7.89 (H—i m), 7.84 {1H, dt, I =74, 1.7 Hz),

7.50-7.46 (SH, m), 7.36-7.34 (2H, m), 7.29 (1H, ), 7.19-7.13 (2H, m}, 6.47 (1H, d, I = 2.1 Hz},

S0 (IH, dd, J = 12.4, 2.1 Hz), 4.31 (1FL, d, T = 16.9 Hz), 3.84-3.80 (1F, m), 2.92-2.78 (2H, m),
10 2.68(1H,d, I= 124 Hz), 2.49-2.40 (SH, m).

pvhisulfonvii-i-(4-fluorophenvi-4.48.8,6,7.8-hesahvdro-

Example 2F, (K 3~chlorophe

iH-pyrazeloid.d-slisoguinolin-4da-vii{pyridin-2-vhmethanone

)
a0 O 0
AW ~
N";\\Ef Nrsx\?i,x’\\\ﬁ/{./i
¥
F

1093097 LOMS (Method F, ES-API): RT 2,68 min, mrtH = 548.8; TH NMR (400 MHz,

1S CDCI3: 8866 (1H, ddd, J=4.7,1.7, 0.8 Hz), 7.91-7.68 (IH. m), 7.84 (1H, dt, I = 7.5, 1.8 Hz),
7.66-7.65 (1H, my, 7.59-7.56 (1H, my, 7.52-7.47 (2H, m}, 7.46-7.47 (3H, m), 729 (1H, s}, 7.19-
713 (2H,m), 649 (1H, d, I = 2.1 Hz), 555 (JH, dd, §=12.2, 2.1 Hz}, 4.29 (1H, 4, I = 16.9 Hz},
3.&7-382 (1L my), 2.92-2.75 (31, m), 2.56-2.47 (ZH, m}.

faann
£
o}
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Example 2G. (Ry-(1-(4-fluorophenvh-6-({(3-methoxvphenvhsulfonvl)-4.4a.5.6.7.8-

hexahvdre-1H-pyrazolel3.4-glisoquinolin-da-viypyridin-2-vi)

Obde

[6310] LCMS (Method F, ES-APT): RT 2.60 min, m+H = 545.2; [H NMR {400 MHz,
CDCI3y 3 8.65 (14, ddd, J=4.7, 1.7, 0.8 Hz), 7.91-7.88 (1H, m), 7.83 (IH. dt, J = 7.5, 1.8 Hz},
7.49-7.36 (41, m), 7.29 (2H, m), 7.19-7.13 (3H, m), 705 (1H, ddd, J = 8.3, 2.5, 0.9 Hz), 6.47
(IH, d,J=2.1 He), 5.50 (1H, dd, T = 12.2, 2.1 Hz), 4.30 (1H, d, J = 16.9 Fz), 3.85-3.30 (4%, ),
2.90-278 CCH, m), 2.72 (JFL d, J = 12.2 Hz}, 2.51-2.44 (2, m).

Example 2FL (R)-{6-{{4-chloro-3-Buorophenvisulfonvh-1-(4-fluorophenvD-4.45.5,6,7.8-

hexabvdro-1 H-pvrazole34-glbsoguinolin-da-vDNpyridin-2-vlmethanone

19311]  LOMS (Merhod F, BS-APD: RT 2.78 min. m+H = 567.1; 1H NMR (400 MHz,
CDCI3): § 8.63-8.61 (1H, m), 7.89-7.82 (2FL, m), 7.50-7.41 (6H, m), 7.28 (1H, 8), 7.19-7.13 (21,
m), 6.50 (1H, &, J=2.1 Hz), 5.54 (14, dd, T = 12.2, 2.1 Hz), 4.27 (11, & T = 16.9 Hz), 3.49-2.85
(1H, m), 2.90-2.79 (3H, m), 2.61-2.49 (2H, m).
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(03121 LCMS (Method F, ES-API): RT 2.57 min, m+H = 545.2; [H NMR (400 M¥iz,
CDCI3): 8 8.63 (1H, ddd, F=4.7, 1.7, 0.8 Fz), 7.91-7.88 (1H, m), 7.83 (1H, dt, J = 7.6, 1.8 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 (271, ), 6.47
(1H, &, 7= 2.1 Hz), 5.48 (11, dd, T = 12.2, 2.1 Hz), 430 (1H, &, T = 16.9 Hz), 3.85-3.79 (4FL, m),
2.90-2.77 (2H, m), 2.65 (1M, d, I = 12.2 Hz), 2.48-2.39 (2H, m).

Example 28, RO-(6-{G-Buore-4-methviphenvhsulfonvD-1-(4-fluorophenvi-4.4a.5.6.7.8-

hexabvdro-1H-pyrazolel3d-eliseguinolin-da-vDpvridin-2-vDmethanone

@
\;ﬁf»‘\o\\g ) F

N'Pi ! N r

N ,«;*\/3 N

N

.
[0313]  LOMS (Method F, ES-APD): RT 2.74 min, m+H = 547.2; 1H NMR (400 MHz,
CDCI3): 6 8.65 (1H, ddd. J =4.7, 1.7, 0.8 Hz), 7.91-7.88 (1H. m), 7.84 (1H, dt, T = 7.6, 1.8 Hz),
7.49-7.40 (3FL, m), 7.37 (1H, dd, ¥ = 8.1, 2.1 Fiz), 7.33-7.26 (3FL, m), 7.19-7.13 (2H, m), 6.48
(1H.d, 3= 2.1 Hz}, 5.52 (1H, dd, ¥ = 12.2, 2.1 Hz), 430 (1L d, 1 = 16.9 Hz), 3.85-3.80 (14, m),
2.91-2.77 (2H, m), 2.71 (1M, d, T = 12.2 Hz), 2.51-2.44 (2H, m), 2.31 3H, d, J = 1.7 Hz).

pvrazsie{3.4-glisoquinslin-da-yD{pyridin-2-vhmethanong

-{1-{(4-fuorophenvil-6-(phenvisulfonvi)-4.43.5.6.7.8-hexahyvdre-1H-




£
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[0314] LCMS (Method F, ES-APT): RT 2.57 min, m+H = 5152, 11 NMR (400 Mz,
CDCI3): 5 8.66 (1H, ddd, J=4.7, 1.7, 0.8 Hz), 7.92-7.89 (15, m), 7.84 (1H, dt, = 7.6, 1.& Hz),
7.71-7.68 (28, m), 7.58-7.53 {1H, m), 7.50-7.40 (5H, m), 7.29 (1F, 5), 7.19-7.13 €2F1, m), 6.47
(1M, d,T=2.1 Hz), 5.53 (1, dd, F = 12.2, 2.1 Hz), 4.31 (1, 4, T = 16.9 Hz), 3.85-3.81 (1H, my),
2.91-2.78 (2H, m), 2.67 (1FL, d, J = 12.2 Hz), 2.48-2.40 (2H, m).

Example 2E. (Rp-(-{d-TuorophenyD-6-((Z-Buorophenvhsulfonvh-4.48.5.6.7.8-hexabhydro-

1H-nyrarelol3 4-elisequinolin4a-viypvridin-2-vIimethanone
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[0315]  LOMS (Method F, ES-API): RT 2.57 min, m+H = 533.2; 1H NMR (400 MHz,
CDCI3): 8 8.64 (1H. ddd, ] =4.7, 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 (1EL, m), 7.52-7.41 (46, m), 7.28 (1H, 5}, 7.19-7.10 (45, m), 6.50 (1H, &, J = 2.1 Hz),
5.60 (1H. dd., §=12.2, 2.1 Hz), 429 (1€, d, T = 16.9 Hz), 3.97-3.93 (1H, m). 3.01 (1H, dd, J =
12.8. 1.2 Hz), 2.91-2.72 (3H, m}, 2.52-2.48 (1H, m).

Example 2M. (Ri-(1-{4-fluorophenvyi)-6-((i-methvl-1 H-pvrazel-4-viisulfonvl)-4.4a.5.6.7 8-

hexabvdro-1H-nyrazols|3.4-glisoquinelin-4a-vii{nvridin-2-viimethanone
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[8316] LOMS (Method F, ES-AP): RT 217 min, o+ = 518.1; [H NMR (400 MHz,
CDCI3y 6 8.66 (18, ddd, J=4.7, 1.7, 0.8 Hz), 7.91-7.8% (1M, m), 7.84 (1H, dt, I = 7.6, 1 & Hz},
7.68-7.65 CH, m}, 7.49-7.42 (3H, m), 7.30 (1H, 5}, 7.20-7.14 QH, m), 649 (1H, 4, 1= 2.1 He},

50 0546{1. 44,7 =122, 2.1 H2), 431 (1H, 4, I = 16.9 Hz), 3.1 (3H, 8}, 3.80-3.76 (1H, m}, 2.91
(1M, ¢, 1= 169 Hzj, 2.88-279 (1H, m), 2.68 (1H, d, I = 122 Hz), 2.50-2.41 (2H, m}.

Example 2N, (RO -(4-Tuorophenvi-6-((6-(irifluoromethviipvridin-3-vhsulfonvl)-

4,4a.5.6.7 S-bexahvdre-1H-pyrazole]d.4-clisoguinoin-da-vD{pyridin-2-vhimethanone

XY
§
H O F‘
& Q\ﬁ;}“)
SR
J 1 :

1 8317 LOUMS (Method F, ES-APH: RT 2,65 min, mviH = 584.1; TH NMR (400 MHz,
CDCI3y 8897 (1H. 4, J = 2.2 Hzj, 8.63-8.61 (1H, m}, 8.14 (1H. dd, J= 8.3,2.2 Hz), 7.85-7.82
(2H, m}, 7.73 (1H, &, J = 8.3 Hzj, 7.51.7.46 {1H, m}, 7.44-7 40 (ZH, m}, 7.27 (1H, 8), 7.20-7.14
{2H. m), 6,50 (1H, d, F =21 Hz), 5.62 (1H, dd, J = 12.2, 2.1 Hz}, 4.22 (1H, 4, ] = 16.9 Hz),
366392 (1H, m}, 2.93 (IH, d, J = 12.6 Hz), 2.90-2.80 {(2H, m}, 2.73-2.66 {1H, m}, 2.56-2.53
5 (1H, my.

L

Example 20, (R3-(1-(4-fluoropbenvi)-6-tesvi-4.42.5.6.7.8-hexahvdro- 1 H-pyrazele[3.4-

gliscguinokin-4a-viypvridin-2-viimethanone
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10318} LOMS (Method F, ES-API;: RT 2.68 mun, m+H = 529.2; [H NMR {400 Miz,

COCRBE 865 (1H, ddd, =47, 1.7, 08 Hx), 791788 (1H, m), 783 (1H, dt, J= 7.6, | .§ Hz),

7.58-7.56 (ZH, m), 7.49-7.40 3H, m), 729 (1H, 51, 7.26-7.24 2¥, m), 7.19-7.13 {2H, m), 6.46

(1H,d, I=2 iHZ),i\..@QuH,dd,,: 2,20 Mz, 431 (TH, 4, = 169 Hxp, 3.84-3.79 (UH, m),
2.90-2.77 (2H. m), 2.65 UM, dd, I = 12.8. 1.2 Hz), 2.47-2 .38 (5H, ).

Example 2P, (R3-(6-{{4-fluoro-3-(trifluoromethviiphenvhsulfonviyd-{4-flusrophenyi)-

4,42.5.6.7.8-hexahvdro-1H-pyrazsle]3 4-clisoguinolin-da-vDi{pyridin-Z-vhmethanone

g’) ("\
f"\NfS CFS
N \/ \/
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!'_‘

{83191 LOMS (Method F, ES-APE: RT 2.78 min, mvtH = 601.1; TH NMR (400 MHz,
CDCL3) 6 8.62-8.60 (IH, m}, 7.94 (1H, dd. J = 6.6, 2.2 Hz), 7.90-7.80 (35, m), 7.49-7.35 (1H,
ny), 7.44-7.40 (ZZH} m}, 7.27 (1H, s}, 7.26-722 (1H, m}, 7.20-7.13 2H, m}, 6.50 (1H, &, J = 2.1
Hz), 5.55(1H, dd, F= 122,21 Hzp. 424 (1H, d. I = 169 Hz}, 3.91-3.87 (1H, m), 2.90-2.80 (3H,
m), 2.65-2.38 {1H, m), 2.55-2.50 {1H, m).

Example 20 (Ri-4-({I-{4-fluorophenvi)-4da-picolinovi-4a,5.7.8-tetrabvdro-1 H-pvrazolol3 4~

glisoguinolin-6(4H-vhsuifonvibenzonitrile

i32
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[0320] LCMS (Method F, ES-API): RT 2.49 min, m+H = 540.0; 1H NMR (400 MHz,
CDCI3): & 8.63 - 8.61 (1F, m), 7.87 - 7.83 (2H, m), 7.82 - 7.77 (2H, my, 7.73 - 7.70 (2H, m),
749 (1, ddd, T= 6.2, 4.8,2.7 Hz), 744 - 739 (2, m), 7.27 (11, my, 7.18 - 7.12 (2H, m), 6.49

5 (IH,d,7=20Hz),556 (1H, dd, ¥ = 12.3, 2.0 Hz), 4.24 (1FL 4, T = 16.9 Hz), 3.89 - 3.85 (1H,
my, 2.88 - 2.79 (3H, m), 2.61 - 2.49 (2H, m).

Example 2R, (B)-{1-(4-flworophenvi-o-{{G~-methoxypyridin-3-vhsuifonvii-4.4a2.5,6,7.8-

ryrazolel3d-glisoguinclin-da-vD(ovridin-2-vDimethanone

AN \
HeSL
‘.N /
Fl
N/

10 {83211 LOMS (Method F, ES-APT): RT 2.52 min, mvtH = 546.0; 1H NMR (400 MHz,
CDCRY: 6 8.61 (1H, ddd, J=4.7,1.7, 0.9 Flz), 849 (1H, dd, T = 2.5, 0.6 Hz), 7.89 - 7.79 (2H,
m), 7.76 (1H, dd, J = 8.8, 2.5 Hzj, 7.47 - 7.41 3H, m), 7.28 (1H, s}, 7.18 - 7.13 (2H. m), 6.71
(1H. dd, T = 8.8, 0.6 Hz). 6.49 (1H, d, I = 2.1 Hz), 5.52 (11, dd, T = 12.2. 2.1 Hz), 4.27 (11,4, J
= 16.9 Fiz), 3.98 (3H. 8), 3.90 - 3.82 (1HL, m), 2.90 - 2.75 (3H. m), 2.58 - 2.48 (2H, m).

15 Example 28, (R)-(I-(d-Bluorgphenvi-t-{(tetrabvdro-2H-pyran-4-vDsulfenyi-4,42.5,6.7 8-

yvrazololdd-slisoguinetin-da-vipvridis-2-viimethanone

133
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[9322] LOCMS (Method F, ES-APE): RT 2.21 min, mtH = 5232, 1H NMR (400 MHz,
CDCB): & 8.69-8.68 (1H, m), 7.90-7.88 (1H, ra), 7.84 (1H, dy, I =74, ] R Hx), 7.52-7.42 (3H,

my, T29(1H, 83, 720705 (GH, my, €532 (1H, 4, J =21 Hz), 560 (1H, dd, ] = 12.2, 2.1 Hz},
420 (1H, 4, F =169 Hz), 4.00-3.83 (4H, ro}, 328 (1H, &, J =129 Hz), 315 (11, dt, T = 119,

2.5 Hz), 3.05-208 (2H, m}, 2.1 (1M, d, J = 16.9 Hz), 2.84-2.74 (1H, wm), 2.55-2.51 {1H, m},
1.84~1.65 (4H, m).

Example 27, (Ri-(6-(cvelohexvisulfonvhi-1-{4-fluoropbenyD-4.42,5.6.7.8-hexahvdro-1H-

pyrazolel3d-cliseguinolin-da-yD{pvridin-2-vhmethanone

[0323]  LCMS (Method F, ES-API): RT 2.65 min, m+H = 521.1; [H NMR (400 MHz,
CDCI3): 5 8.68 (1H, ddd, J =4.7, 1.7, 0.9 Hz), 7.90 (1H, dt, § = 7.8, 1.2 Hz), 7.84 (1H, td, ] =
7.5. 1.8 Hz), 7.50-7.43 (3H, m), 7.29 (1H. 5}, 7.21-7.15 (2H, m), 6.53 (1H, d, § = 2.1 Hz), 5.59
(1M, dd, } = 13.1, 1.9 Hz), 4.26 (1H, &, J = 16.9 Hz), 3.86-3.80 (1H, m}, 3.26 (15, d, J = 13.2
Hz), 298 (1H, 16, T = 12.4, 3.2 Hz), 2.92 (11, d J = 16.9 Hz), 2.78 (1H, 1dd, ] = 14.8, 5.8, 2.1
Hz), 2.64 (1H, tt, J = 12.3, 3.3 Hz), 2.51 (18, dt, J = 14.7.2.3 Hz), 2.02-1.95 (1H, m), 1.84-0.85

(9H. m).
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Example 21, (B)-(6-{{1-ethvl-1H-nvrazol-S-viisulionvl-1-{4-fluoronhenvi)-4.48.5.6,7 8-

hexahvdre-1H-pvrazslo{34-glisoquinolin-da-vI(4-

Bmethanone
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{8324] LCMS (Method F, ES-AP): RT 2.67 min, m+H = 601 2; 13 NMR (400 Mz,
CDCI3R 0881 (JH, d, =49 Hz), 8.13 (1H, m), 7.71-7.69 (1H, m), 7.47-7.42 (2H, m), 7.40
(11, &, J=20Hz), 728 (1, 8), 7.21-7 15 2H, m). 6.50 (11, 4, I =20z}, 6.55 (1. 4, I= 1.6
Hzy, 5.52 (1H, dd, J = 12.6, 2.0 Hz), 4.35-4 23 (2H, my, 4. 18 (1H, 4, J = 16.9 Hz), 3.92-3.87 (111,
m), 302 (iH, &, I= 12,8 Hz), 292 (JH, &, =169 Hz}, 2.89-2.74 (2H, m), 2.59-2.55 (1H, m),
1.40 (3H, £, =73 Hz).

Example 2V, (-(6-((3.5-dimethvi-1H-pyrazoeb-4-vhsulfouvD-1-(4-fluorophenyll-

4,4a.5.6.7.8-hexabvdro-1H-pyrazeiold 4-olisoguinolin-da-vD4-(trifluoromethvDpyridin-2-

‘Dmethanone

CFs
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{6325F LCMS (Method F, ES-API) RT 2.37 min, m+H = 661.3; 1H NMR (400 MHz,
CDCI3p 8679 (1H, d,J =49 Hz), 812 (1H. m}, 7.67 (IH, dd, F = 4.9, 1.0 Hz), 7.47-742 (2H,
my, 7.27{(1H. 8}, 721-7 15 CH, m), 6,53 (18,4, J=2.1 Hz), 542 (1H, dd. J = 12.3, 2.0 Hz),
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419 (1H, d, J = 169 Hz), 3.87-3.83 (1H, m}, 2.93 (1H, d, } = 16.9 Hz), 2.91 (1K, 4, J= 12.8
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-((1H-imidazol-4-viisulfonvh-1-(4-flusrephenvi-4.4a.5,6.7.8-

bexabvdro-1H-pyra

vhmethanone

[6326] LOMS (Method F, ES-APT: RT 2.18 min, m+H = 573.2; 1H NMR (400 MHz,
CDCRY: 6 10.27 {1H, brs), 8.84 (1H, d, J = 4.9 Hz), 8.13 (1H, m), 7.67 (1H, dd, I = 4.9, 1.0 Hz),
7.64 (1H, 83, 7.49 (1H, 8, 7.46-7.41 (21, m, 7.30 (15, 8), 7.20-7.14 (2H, m), 6.51 (1H, ¢, I =
2.0 Hz), 5.55 (1H, dd, J = 12.6, 2.0 Hz), 4.22 (1H, 4, T = 16.9 Hz), 3.88-3.84 (1H, my, 3.01 (IH,
4, 7=127Hz), 2.94 (1H, &, J = 16.9 Hz), 2.86-2.77 (1H, m), 2.71-2.64 (1H, m), 2.50-2.47 (11,

).

Examople 3. (R)-(3-(4-TlworophenyD-6-((6-morpholinopyridin-3-vhsulfoavi-4.42,5,6.7.8-

hexabvdro-1H-pyrazole]3.4-glisoguinelin-da-vhipvridin-2-vDmethanone

¢
gl Q0
72 2 A

63277 A solution of (R}-{(6~((6-chloropyridin-3-yhsulfonyl)-1-{4-fluorophenyi)-4,42,5.6,7,8-
hexahydro-1Hepyrazolo[3,4-glisoquinolin-da~yl}{pyridin-2-yDmethanone (80 mg, 0.14 mumol)

and morpholine (130 L., 1.73 mmob) in acetoniirile (2.5 mL) was heated at 106°C for 70
i3 3

136
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muinutes in & microwave reactor. The reaction mixture was concentrated and the residue purified
by column chromatography on silica gel (gradient: 30-60% ethyl acetate in cyelohexane) to
afford (R)-(1-{4-fluorophenyl}-6-((6-morpholinopyridin-3-yljsulfony)-4,4a,5,6,7 &-hexahydro-
1H-pyrazolo{3.4-glisoquinobin-da-yi{pyridin-2-yDmethanone as a colourless glass {70 mg).
LOMS (Method D, ESEy RT 4.94 nun, m+H = 601.0; 1H NMR (400 MHz, CDCL): 8 8.63 {ddd,
J=48 17 09Hz 1 Hy, 844 ¢4, J=2.5Hz | H); 784-7.85 (m, 2 Hy, 7.66 {dd, I = 9.1, 2.5 Hz,
1 Hy, 7.44-7.45 (m, 3H), 720 (s, L H), 716 (1, J = 8.5 Hz, 2 Hy; 6.49-6.50 (m, 2 H); 5.49 {(dd. J
=12 21 Hz, T HRp428(d, J=169Hz, 1 Hy 380, J=48Hz, SH: 3631, J=48Hz 4
Hy, 283-2.85 (m, 2H, 271 (4, T = 12.1 Hz, 1 H); 2.47-2.50 {m, 2 H).

Example 4, (R)}-(1-t4-Ouorophenvil-6-{{6-(pvrrolidin-I-viipyridin-3-vhsulfonvh-

4,48.5,6,7.8-hexabvdre-1H-pyrazele|3.4-clisogsinelin-da-v(thinzoh-2-viimethanone
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[9328] A mixture of (R}{6-({6-chloropyridin-3-yhsulfonyl)- I-(4-fluorophenyl}-4,42,5,6,7 8-
hexahydro-1H-pyrazolo[3 4-glisoquinolin-4a-yH{thiazol-2-yDmethanone (160 mg, 0.180 mmol)
and pyrrolidine {37.5 pl., 0.450 mmol) in acctonitrile (2 mL) was stirred at 40 °C for §.5hour.
The reaction mixture was cooled to room temperature and concentrated in vacuo to give a vellow
oil. The crude product was purified by column chromatography on silica gel (gradient: 0-100%
ethyl acetate in ischexane) to give o white solid. This was further purified by preparative HPLC
{Giison, Actdic (0.1% Formic acid}, Agilent Prep C-18, 5 um, 21 2x50 mm column, 30-95%
acetonitrile in water) to afford (R)~{1-{4-fluorophenyl}-6-{{6-(pyrrolidin- L-ypyridin-3-
yhsulfonvi)-4,4a,5,6,7 8-hexahydro-1 H-pyrazolo{3,4-glisoquinclin-da-yi¥{thiazol-2-
viymethanone as a white solid (51 mg). LOMS (Method F. ES-APD): RT 2.43 min, m+H = 380.9;
1H NMR (400 MHz, CDCh) 6 845 (1H, dd, J = 2.0, 0.5 Hz), 8.01 (1H, d, J = 3.1 Hz), 7.63-7.59
{2H, m), 7.46-7.41 2H, m), 720 (1H, s}, 719703 (2H, m), 631 {IH, d, I = 2.1 Hz}, 6.27 (18
d, J=9.1 Hzj, 547 (1M, dd, J = 12.2, 2.1 Hz), 420 (3H, d, ] = 16.8 Hz), 3.87-3.83 (I1H, m),

foan
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2.91.2.82 (2H, m}, 2.71 (1H, d, J = 12.3 Hz), 2.53-2.46 (2H, m), 2.06-2.04 (4H, m), 1.33-1.24
2H, m), 1.17-1.07 (2H, m).

Example 5, (R)-(1-(d-fluorophenvh-6-t (4-Buorephenviisulfonvi)-4.48.5.6.7.8-hexahydre-

iH-pyrazelold 4-clisequinoiin-da-vIy(thiassl-2-vDhmethanone

N
4 A RN
N ] E
Ny SN
ot p
N/
o

{83291 A solution of {R)-tert-butyl 1-{4-fluorophenyi}-da-(thiazole-2-carbonyty-4a,5,7,8-
tetrahydro- 1 H-pyrazolol3.4-glisoquinoline-6{4H)-carboxyviate (4.25 g, 0.520 mmol} in
dichloromethane (8 mL) and trifluorcacetic acid (2 mi} was stirred at room temperature for 90
minuies, then evaporaied, azeotroping twice with toluene to give a brown oil. This material was
re-dissolved in dichioromethane {8 ml), and diisopropylethyvlamine (0.454 ml, 2.60 mmol) was
added, followed by 4-fluorobenzene-L-sulfonyl chioride (0.121 g, 0.624 mumol), and the reaction
muxture stirred at room temperature for 48 hours. The reaction mixture was then evaporated in
vacuo and the residuce purified by colimn chromatography on silica gel {gradient: § to 40% ethyl
acetate 1 ischexane) to give a white solid (204 mg). 80mg of this sample was purified by
preparative HPLC (Varian, Acidic (0,19 Formic acid), Waters X-Select Prep-C1&, 5 um, 19x50

mm column, 25-80% acetonitrile in water) {o afford (R}-{1-(4-fluorophenyl}-6-({4-

yviymethanone as a pale vellow solid {45 mg). LOMS (Method F, ES-API: RT 2.58 min, mtH =
538.9; TH NMR (400 MHz, CDClz): 6 8.02 {d, 1H. J = 3.1 Hz}, 7.75-7.70 (m, 2H), 7.68 (d, [H, ]
= 3.1 Hz), 7.45-7.40 (m, 2H), 7.29 (s, TH), 7.20-7.11 {m, 4H), 6.53 (4, 11, ] = 2.2 Hz), 5.49 (4d,
1H, 1= 12.3, 2.0 Hz), 420 {d, 1H, J = 16.& Hz), 3.93-3.86 (m, 1H), 2.94-2.43 (m, 2H), 2.74 (4,
1M, I = 12.4 Hzy, 2.57-2.47 (m, 2H).

18330} The following examples were similarly prepared from the appropriate intermediates:
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Example SA, (Ri-{1-{4-fluorophenvi}-6-((3-flucrophenvisulionvii-4.42.5,6.7.8-hexabvdre-

1H-nyrazolold d-glisoguinolin-da-viythiazol-2-viimethanone

N

{0331] LOMS (Method F, ES-APT): RT 2.59 min, m+H = 539.0; 1H NMR (400 MHz, CDCla):
8 8.06 (&, 1H, T =32 Hzy, 7.67 (4,11, J = 3.1 Hz), 7.53-7.45 (m, 25}, 7.45-7.39 (m, 3H), 7.30 (s,
159), 7.29-7.23 (m, TH), 7.19-7.13 (m, 2F0), 6.53 (4,15, T= 2.1 H2), 5.53 (ad, 1F, =122, 1 7
Hz), 422 (d, 1H, T = 17.1 Hz), 3.92-3.86 (m, 151}, 2.94-2.81 (m, 281}, 2.76 (&, 1H, ] = 12.2 Hz).
2.58-2.49 {m, 2H).

Example 5B, (Ry-4-({(1-{4-fluoronbenvil-da-{thiazsle-2-carbonvi-4a 8.7 8-tetrahvdro-1H-

pyvrazelol3 d-elisoguinelin-6(4iD-visulforvDmethvDbenronitrile

2 it M
\}\E“’ .
ity
9
r:f

19332)  LOMS (Method ¥, ES-APT): RT 2.36 min, mvt H = 560, 1H NMR (400 MHz, CDCly): 8
8.07 (d, 1H, = 3.1 Hz), 7.66 (d, 1H.J = 3.1 Hz) 7.45-7.43 (m, 2H), 7.46-7.41 (m, 5H), 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, I = 20 Hz),
4.13-4.06 (m, 2H), 3.12 (d, 1H, §= 16 Hz), 2.86 (d, 1H, T = 20 Hz), 2.70-2.50 (m, 2H), 2.44 {m,
1H),

Exammle 5C, (R)-(1-(d-flnorophenvil-6-(3-{iriftucromethvhiphenviisutfonvii-4.45.5.6.7.8-

kexabvdro-1H-pyrazelell.4-glisoguinolin-da-vipvridiz-2-viimethanone
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[6333] LCMS (Method F, ES-APT): RT 2.73 min, m+H = 583.2; 1H NMR (400 MHz, CDCl):
8.65-8.64 (1, m), 7.94 (1H, m), 7.89-7.78 (4H, m), 7.63-7.59 (1H, m), 7.47 (11, ddd, I = 7.3,
4.8, 1.5 Hz), 7.44-740 (2, m), 7.28 (1H, 5), 7.19-7.13 (2L, m), 6.48 (1, d, T = 2.2 Hz), 5.56

5 (IFL, dd, ) =124, 2.2 Fz), 4.26 (1H, &, T= 16.9 Hz), 3.89-3.85 (1Fl, m), 2.91-2.79 (3H, m), 2.58-
2.48 (2H, m).

Example 30, (Ri-(1-{d-flnorophenvi-o-{{d-{iriftuprometbviiphenvhsuifonvi)-4.43,5.6.7.8-

bexabvdro-1H-pyvrazsloj3d-clisoguinelin-da-vh{i-methvi-1H-1.7 d-triazol-S-vhimethanone

0 [0334] LOMS (Method F, ES-APT): RT 2.60 min, ovrF = 587.2; 1H NMR (400 MHz, CDCL):
57.99 (1H, &, 7= 1.3 Hz), 7.83-7.81 (2H, m), 7.78-7.76 (2H, m}, 7.44-7.41 {2H, m), 7.33 (15,
8), 7.19-7.15 (2, m), 6.56 (1, 8, 3.36 (1F, d, T = 12.8 Hz), 4.32 (1H, d, T = 17.1 Hz), 4.09
(3H, 8), 3.96-3.92 (I, o), 2.89-2.79 (2H, m). 2.71 {{H, &, J = 12.8 Hz), 2.57-2.50 (2H, m).

Example SE. (B0 -(4-fluoropbesvh-6-((4d-(trifluoromethvDphenvhsuifony-4.42.5.6.7.8-

15 hexabvdre-1H-nyrazolol3d-elisaguinolin-da-vB{nvrazin-2-viimethanone

140
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10335] LOCMS (Method F, ES-APT): RT 2.59 min, m+H = 583.8; 1H NMR (400 Mz, CDCl):
§9.00 (1H, 4, 7= 1.7 Hz), 8.79 (1K, d, F= 2.3 Hz), 8.62 (1H, dd, F =2.3, 1.7 Hz), 7.83-7.81 (7H,
m), 7.77-7.75 (2H, m}, 7.44-7.41 (2H, m), 7.29 (1H, 8), 7.20-7.15 (2F. m), 6.51 (JH, d, T= 2.1
Hz), 5.39 (1H. dd, J = 124, 2.3 Hz), 4.12 (1H, 4, I = 16.9 Hz), 3.90-3.85 (1, m), 2.92-2.88 (2H,
my, 272 (1H, d, 1 = 12.4 Hzy, 2.52-2.45 (2H, my.

Example 7, (R}-(1-{d-flusrophenyi-6-((S-Buoropvridin-3-vhsuifonvi-4.42.5.6.7.8-
hexahvdro-1H-

pyrazoloidd-elisoquinolin-da-vhiipvridin-2-vhimethanone

[0336] LOMS (Method F, ES-APD: RT 2.35 min, m+H = 534.2; 1H NMR (400 MHz,
CDCIR): § 8.73 (1H, m), 8.67-8.65 (1H, m), 8.60 (1F, d, J = 2.8 Fiz), 7.89-7.82 (25, m), 7.65
(1H, ddd, ] = 7.6, 2.8, 1.8 Hz), 749 (I, ddd, J = 6.8, 4.8, 1.& Hz), 7.45-7.40 (2H, m), 7.29 (1H,
s}, 7.19-7.13 (2H, m), 651 (1H, d, J = 2.1 Hz), 5.60 (1H, dd, J = 12.4, 2.1 Hz), 4.26 (16, 4. J =
16.9 Hz), 3.92-3.88 (1}, m}, 2.91-2.79 (3H, m), 2.67-2.61 (1H, m), 2.55-2.50 {1F, m).

Example 3G, (B-(1-(4-fluorephenyb-6-((3-fluorophenviisulfonvi-4.42.5.6.7.8-hexabvdre-

1H-pyrazolol3.d-glisoguinolin-da-vi¥pyridin-2-vDmethanone

i41
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[0337] LOMS (Method F, ES-API): RT 2.56 min, m+H = 532.8; 1H NMR (400 Miiz,
CDCI3Y: § 8.67 (1H, ddd, J =4.7, 1.7, 0.8 Fiz), 7.91-7.88 (1H, m), 7.85 (1H, dt, T = 7.4, 1.7 Hz),
7.50-7.36 {6H, m), 7.29 (LH, 8), 7.27-7.22 (1H, m), 7.19-7.13 (28, ), 6.48 (1F, d, T = 2.1 Hz),
5.55 (1H,dd, J=12.4, 2.1 Hz), 4.30 (JF, d, T = 16.9 Hz), 3.86-3.81 (1H. m), 2.91-2.73 (3H, m),
2.54-2.47 (2H, m}.

Esxamapie 88 (Ri-(1-(4-flusrephenvib-t-((-{rifluoromethyDphenviisulfonvh-4.423,5.6, 7.8~

hexabvdro-1H-pyvrazole[3.4-¢lisoguinolin-da-voD{S-methoxvovridin-Z-vhmethanoue

N
A

10338] LOMS (Method F, ES-API): RT 2,76 min, m+H = 613.2; 17 NMR {400 Mz,
CDCI3y: 6 8.72 (1H, dd, T = 2.5, 0.6 Flz), 8.06 (1H, dd, T = 8.8, 2.5 Hx), 7.95-7.93 (2H, ), 7.81-
7.79 (2H, ro), 7.47-7.42 (2F, m), 741 (1H, 8), 7.22-7.16 (3H, m), 6.72 (1H, dd, T = 8.8, 0.6 Hx),
6.44 (151, 53, 4.59 (1H, dd. F= 11.1, 1.7 Hz), 3.96 (3, 5), 3.90-3.86 (1H, m), 3.73 (1T, d, I -
17.8 Hz), 279 (1M, d, } = 17.8 Hz), 2.56 (1H, 4, J = 11.1 Hz), 2.53-2.46 {1F, m}, 2.31-2.20 (21,

if

m).

Example 31 (R)-(1-{4-flucrophenyvh-6-{(4d-(rifluoromethyvDphenvhsuifonvl-4.42,5.6. 7.8~

Nmethanone

isoguinolin-da-~vi{thinegh-8-

hexahvidro-1H~-pyracolel 3.4~
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[0339] LOMS (Method F, ES-APT): RT 2.56 min, m+H = 589.1; [H NMR (400 Mfiz,
CDCI3y 8 8.95 (1H, 4, ] = 0.5 Hz), 8.48 (LH, d, I =0.5 Hz), 7.94-7.92 (2H. m), 7.81-7.79 (2H,
mj, 7.47-7.42 (2H, my, 7.37 (1H, 8), 7.23-7.17 (2H, m), 6.55 (1FL, ), 4.62 (1F, dd, T=11.5. 1.9
Hz), 3.93-3.88 (1H, my, 3.34 (IF, 4, F = 17.6 Hzy, 2.83 (1F, &, T = 17.6 Hz), 2.61 (1H, 4, 1 =
1.5 Hz), 2.58-2.42 (3H, m).

Example 53, (R-(1-(4-fnorephenvyh-6-((S-Auoropvridin-3-vhsalfonvi-4.43.5.6,7.8-

hexabvdro-1H-pyrazeloldd-glisoquinelin-da-eDithiazel-2-vhimethasone

N

8
8)\{/’6 (:2‘\.‘}3
t ‘N /}L\\I/J e

[8340] LCMS (Method F, ES-API): RT 2.35 min, m+H = 540,

Example 6, (R-(-(4-Tuorophenvl)-6-({4-(pvrrelidia-T-vhpheovDenifonvi-4 4a.5.6,7.8-
bexahvdro-1H-

r1is0

auinelin-4da-vhithiazel-2-vDimethanone

143
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{4341} A solution of pyrrolidine (£.046 mL, 0.557 mmol} and (R)}-(} {4-fluorophenvl}-6-{{4-
fluorophenyl)sulfonyly-4,.4a.5.6,7 &-hexahvdro- 1 H-pyrazolo[3.4-g]isoquinolin-4a-yl){thiazol-2-
vhmethanone {0.1 g, 0.186 mmol} in Nemethyipyrrolidine (2mL) was stirred at 50°C in a sealed
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
directly by preparative HPLC (Varian, Acidic {0.1% Formic acid), Waters X-Select Prep-C18, 5
wrn, 19250 mum column, 50-70% acctonitrile in water) to afford (R)-(1-(4~fluorophenyl}-6-({4-
{pyrrolidin-i-yhphenyhsulfonyl)-4.4a,5,6,7 8-hexahydro- { H-pyrazolo[3.4-glisoquinolin-4a-
y1)thiazol-2-ylimethanone as a pale vellow solid (38 mg). LCMS (Method F, ES-APT: RT 2.81
min, m+H = 590.0; 1TH NMR €400 MHz CDCly): 8 8.02 (4, iH, F=3.1 Hz), 7.62 (d, IH, T=3.1
Ha), 7.54-7.50 {m, 280}, 7.45-7.40 {m, 2H), 7.28 {s, 1H}, 7.219-7.12 (0, 2H), 6.50-6 45 (m, 3H),
5.46 (dd, 1H, J=12.1,2.0Hz), 421 (4, 1H, J = [6.8 Hr), 3.86-3.80 {mn, 1H), 3.35-3.30 (m, 4H),
2.92-2.81 {m, 2H}, 2.64 (d, 1H, I = 12.2 H2), 2.52-2.36 {m, 2H), 2.07-2.8] {m, 4H).

83421  The following examples were similarly prepared from the apopropriate itermediate:
‘ = » ¥ t

Example 64, (R)-(1-(4-fluorephenvh-6-{(3-{pyrrolidin-1 vDiphenvhsnlfonyir-4,45,5,6,7.8-

bexshvdre-1H-pyvrazole3.4-glisoguinglin-da-viythiarel-Z-vilmethanone

163431 LCMS {(Method F, ES-APT): RT 2.88 min, m+H = 590.1; 1H NMR {400 MHz, CDCl):
8 804 (d, 1M, J = 2.8 Hz), 7.63 (4,11, T = 3.2 Hz), 7.45-7.40 {m, 2F1), 7.33-7.24 (m, 3H), 7.19-
7.10 {m, 2H), 6.99-6.94 (m, 1H), 6.65 (dt. 1H, J = 8.0, 2.3 Hz), 6.50 {d, 1H, J = 2.4 Hz), 5.46
(dd, 1H,J =12.7.2.1 He), 422 (d, 11, 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, } = 12.4 Hz), 2.54-2.46 {m, 2H), 2.06-2.01 {m, 4H).

Example 7, (R)-{1-(4-BusrophenvD-6-((3-(piperidin-1-vDpvridin-3-vhsuliouviy-4.42.5.6.7.8-

hexahvdre-1H-pyrazolel3 d-elisoguinolin-da-vD{thiazel-2-viimethanone

i44
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{6344} A mixture of (R)-(I-(4-fluorophenyl)-6-((5-fluoropyridin-3-yhisulfonyi}-4,.45.5,6,7 8-
hexahydro-1H-pyrazolo[3 4-glisoquinclin-4a-vli(thiazol-2-yimethanone (100 mg, 0.185 mmol)
and piperidine {47 mg. §.56 mmol) in N-methylpyrrolidine (1 ml} was heaied at 100 °C for 6
5 hours. The mixture was cooled and the reaction mixture was purified by preparative HPLC

{Gilson, Acidic (0.1% Formic acid), Waters X-Select Prep-C1R8, 5 wm, 19%x56 mun colurn, 5-
95% acetonitrile i water) to give (R} -{4-fluorophenyi}-6-((5-(piperidin-1-viipyridin-3-
yhsulfonyh-4,44,5,6,7 8-hexabydro- 1 H-pyrazolo{3.4-glisoguinohin~da-~-yi ¥ thazol-2-
yviymethanone as a white solid (35 mg). LCMS (Mcthod F, ES-API: BT 2.64 min, m+H = 605,

10 THNMR (400 MHz, CDCl): 6 8.39(d, 1H, J=30Hz), 827 (d, IH, J=20Hz), §.05(d, 1H.,]
=3 0 Ha), 7.65 (4, 1H, ¥ = 3.0 Hz), 7.54-7.4} {m, 2H), 7.31-7.30 {m, 2H). 7.19-7.14 {(m, 2H),
6.33(d, TH, J =20 Hzy, 5.51 (dd, 1H, J=12.0, 2.0 Hz}, 4.21 {d, 1H, J = 17.0 Hz), 3.90-3 .86 (m,

1H), 3.27-3.25 (m, 48, 2.91-2.81 (m, 3H), 2.61-2.52 (m, 2H), 1.75-1.56 {m, 6}
193457  The following examples were similarly prepared from the appropriate intermediate:

15 Example TA (Ry-(-(d-fluorophenvi-6-((S-(pvrvelidin-1 -vinvridin-3~vhsulfonvl-

4,42,5.6.7.8-hexahvdro-1H-pyrazeleid.4-glisoquinclin-4a-vhi{thiazol-2-v

o
N C oo
R4 N
2o RN
’N = \v-f’f {\N’J
;
«
F.'

[i3d46] LOMS (Method F, ES-APH): RT 2,49 min, et H = 5391 1H NMR {400 MHz, CDChY: 8
I8 (1M, 4, J=20H2), RO6 OH, 4, J=30Hz, 804 (IH, 4 1=30RH2), 7651, 4, =30
20 Hz), 743 02H. 44,1 =90, 5.0 He), 7.29 (1H, s}, 7.19-7. 14 (QH, w), 6.95-6.93 (1H, m}, 6.53 (1H,

145
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& 3= 2.0 Hz), 5.50 (18, dd, ¥ = 12.0, 2.0 Hz), 4.2 (15, d, | = 17.0 Hz), 3.92-3.88 (1H, m), 3.33-
3.28 (44, m), 2.90-2.82 (34, m), 2.62-2.51 {2H, m), 2.09-2.04 (45, m).

Example 8. (R)-(1-(4-fluprophenyi-6-((6-{pyrrofidin-T-viipvridin-3-viisuifonvii-

4,43.5.6.7.8-hexahvdro-1H-pvrazele|3.4-clisequinolin-da-vhipyridin-2-vDmethanone

183477 A solution of (R)-(6-((6-chloropyridin-3-yhsulfony!)-1-{4-fluorophenyl)-4 4a,5 6,7 8-
hexahydro- | H-pyrazole[3,d-glsogquinolin-4a-yD{pyridin-2-ymethanone {100 mg, 0.182 mmol)
and pyrrotidine (37.9 ul, 0.455 mmol) in acetoniirile {2 mi) was stirred In a scaled vial at 40 °C
for | hour. The cooled reaction mixtare was then puorified divectly by preparative HPLC (Waters,
Acidic (0.1% Formic acid), Waters X-Select Prep-C18, § pm, 19550 mm column, 5-95%
acetouitrile m water) fo afford (R)-(1-(4-fluorophenvii-6-{{6-(pyrrotidiv- L-yDpyridin-3-
yisulfonyly-4,42,5,6,7 8-hexahydro-1 Hepyrazolo{3,4-glisoquinolin-da-y Y pyridin-2-
yiymethanone as a white solid (29 mg). LCMS (Method F, ES-APD: RT 2.48 win, m+H = 585.3;
15 NMR {400 MHz, CDCls): § 8.63-&.61 (1H, m), 843 (1H, d, I = 2.4 Hz), 7.89-7.87 (1M, m),
7.80 (1H, dt, F= 7.6, 1.8 Hz), 7.58 (1H, dd, J = 9.0, 2.4 Hz), 745-7.41 (3H, m), 7.28 (1H, s),
7.19-7.13 (O, m), 6.47 (1, 4, = 2.1 Hz), 6.22 (1H, 4, I = 9.0 Hz), 5.46 (1H, dd, I= 122, 2.1
Hz), 4.27 (1H. 4, J = 16.9 Hz), 3.83-3.79 (1H, m), 3.52-3.45 (4FL, m), 2.90-2.76 (2H, m), 2.68
(13, d, J= 12.3 Hz}, 2.51-2.45 (2H, m), 2.06-2.04 (4H, m).

Example 9, ({(F)-1-(4-Tuorophenyl-6-( (6-((B)-3-Tuoropvrrokidin-f-vhpvridin-3-
yisulfonyi}-4.42,5.6.7.8-hexahydre- 11~
yhmethanone
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3481 A mixture of (R}-{(6-({6-chloropyridin-3-ylsulfonyh-1-(4-fluoropheny)-4,42,5,6,7 -
hexahydro- ] H-pyrazolo[3,4-ghsoguivolin-da-yl thiazol-2-yimethanone (92 myg, 0.165 mmoel}
and (R}-3-fluoropyrrolidine HCE {4 1.6 mg, 0.331 mmol} in N N-dimethvlformamide (2 ml) was
stitred in a sealed vial at 40 °C for I hour, then at 35 °C for a further 2 hours. The cooled
reaction mixture was then purified dectly by prepavative HPLC {Waters, Acidic (0.1% Formic
acid), Waters X-Select Prep-C18, 5 pm, 19x50 ram column, 5-93% acetonitrile in water) to
afford ((R}-1-(4-fluorophenyl-0-({6-({R)-3-fluoropyrrolidin- | -ylipyridin-3-vsutfonyl)-
4,4a,5.6,7, &-hexabydro- 1 H-pyrazolo] 3,4-glisoguinelin-da-y{thiazol-2-yhmethanone as a white
solid (17 mg). LCMS (Method F, ES-API): RT 239 min, m+H = 609.2; [H NMR (400 MHz,
CDCLsy: 8 846 (1H, d,J =2.6 Hzy, 795 (JH, 4, F=3.1 Hz}, 7.64 (1H, dd, ] = 9.0, 2.4 Hz), 7.6]
(LFL d, 7= 3.1 Hz), 7.45-7.40 (2H, m), 7.28 (1H, s, 7.19-7.13 (2H, m), 6.52 (1H, &, § = 2.3 Hz),
6.27 (1H,d, J = 9.1 Hz), 548535 CH, m), 4.17 (IH, d, I = 16.8 Hz), 3.92-3.59 (6H, m), 2.92-
2.82 (2H, ), 2.77 (1K, &, F = 123 Hz, 2.59-2.42 (3H, m).

Example 10, (R-(1-(4-fluorophenvh-6-((4-(pyrrolidin-1-vilphenyDsalfonvi-4.42,5.6.7.4-

hexabvdro-1H-pyrazole[34-elisoquinslin-da-yDpyridis-2-vhimethasone

AN

{
H

%; 0 00

N

{8349] A solution of pyrrolidine (0.065 mL, 0.783 mmol} and (R)-{1-(4-flucrophenyl}-6-{{4-
fluorophenylisulfonyl}-4.4a,5,6,7 8-hexahydro-1 H-pyrazolo[3 4-glisoquinotin-da-y }pyridin-2-

yviymethanone (183 myg, 0.261 mumol} i N-methylpyrrolidine (2 mbL} was stirred in a scaled vial

147



e

10

—
iFs

WO 2013/177559 PCT/US20613/042732

at 100°C for 22 hours. The cocled 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, 5-35% acetonitrile in water) 1o afford (R)-{1-(4-fluorophenyl}-6-((4-(pyrrolidin-1-
yiphenyhsulfonyij-4,4a,5,6,7,8-hexahydro- 1 H-pyrazolo[3 4-glisoquinolin-4a-y {pyridin-2-
yiymethanone as an off-white solid (582 mg). LCMS (Method F, ES-APD: RT 2.78 min, m+H =
584.3; 1H NMR (400 MHz, CDCly 8 8.63-8.62 (1H, my), 789 (3K, dt, = 8.0, 1.2 Hz}, 7.81
(1H, td. J=7.5, 1.8 Bz}, 7.51-7.47 (2H, m), 7.46-7. (’%H my, 728 (1H, 8), 7.18-T.12 (2H, m},
5.48-6.45(3H, m), 541 {1H,dd. J=122,2.1 Hz), 431 (1H, 4, T = 169 Hz), 3.80-3.76 (1 H, m},
333-330(4H. m), 288 (IH, d, J =169 Hz), 2.85-2.76 (1K, m), 261 (1H, 4, I = 12.1 Hz}, 2.45-
235 CH, my, 2.07-2.01 (44, m).

{6386} The following examples were simtlarly prepared from the appropriate infermediate:

Example 10A, U-(1-(4-Tluoropheny) S-(piperidia-1-vhpvridin-3-vhisulfonyii~

$45,5.6.7.8-hexahvdre-1 H-

vrazoleld.d-vlisoguinelin-da-vipvridin-2-vDimethanone

6351]  LOMS (Method F, ES-APT): RT 2.56 min, or+H = 532.8; |H NMR (400 MHz,
CDC13): 8 8.65 (1H, ddd, F=4.7, 1.7, 0.8 Hz), 836 (19, d, T= 2.8 Hz), 825 (11, 4, T = 1.7 Hz),
7.90-7.87 (1H, m), 7.83 (1H, dt, F= 7.4, 1.7 Hzy, 7.49-7.41 (3H, my), 7.29-7.28 (2H, m), 7.19-

7.13 (2, m), 6.49 (10, d, J = 2.1 Hz), 5.52 (JH, dd, ] = 124, 2.1 Hz), 4.28 (1H, & J = 16.9 Hz,
3.86-3.82 (LH, my, 3.25-3.23 (411, m), 2.92-2.7% (3, m), 2.59-2 48 (2H, ), 1.74-1.6] (6H, m),

Exanople 10B, (Ry-(O~{d-Tluorenbenvi-&-{{S-{pyvrralidin-1-vDpvridin-3-vhsulfon v~
4.4a,5.6.7.8-bexahvdro-1H-pvrazelo3.d-clisoguinslin-da-vhi{pyridin-Z2-viimethanonse
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[0352] LCMS (Method F, BES-APT): RT 2.42 min, m+H = 585.3; |H NMR (400 MHz,
CDCI3): 8 8.63 (1H, ddd, J=4.7, 1.8, 0.9 Hz), 8.16 (1L d, J = 1.8 Hz), 8.02 (1L 4, T = 3.0 Ha),
7.89-7.86 (1H, m), 7.81 (1H, 1, T = 7.5, 1.8 Hz), 7.48-7.40 (3H. m), 7.28 (1H, 8). 7.19-7.13 (2H,
my, 6.91 (1H, dd, T=2.6, 2.1 Hz), 6.48 (1H, d, T=2.1 Hz), 5.50 (THL &d, = 12.2, 2.1 Hz), 4.27
(1H, d, 7= 17.0 Hz), 3.87-3.83 (1H, m), 3.32-3.26 (4H, m), 2.91-2.79 (3K, m), 2.59-2.49 (281,
m), 2.08-2.04 (4F1, m).

Example 11, F)-(1-(4-Thworephenvi-6-((4-(iriflvoromethvhphenvhsulfonyil-4.42.5.6,7.8-

hexabyvdro-1H-pyrazele3.4-glisousinolin-4a-vI{thiazob-4-vhmethanone

{63531 A solution of {R)-tert-buty! 1-{4-flucrophenyl)-4a-(2-(irimethylsilvithiazole-4-
carbonyi}-4a 3,7 8-tetrahydro-1H-pyrazolo| 3,4-glisoquinoline-6(4H }-carboxylate {76 mg, 0.103
mmol) in 4 M HCVdioxane (3 mL) was stirred at room temperature for 1 hour. The solvent was
removed i vacuo (azeotroping twice with toluence (~4 mb}) o give a dark orange oil. This was
dissolved in dichioromethane (3 mbL) and 4-{trifluoromethyDbenzene- 1-suifonyl chioride (30.3
mg, 0,124 munol} was added followed by ditsopropylethylamine (90 ul, 0.516 mmol). The
reaction mixture was stirred at room temperature for 0.5 hour. The solvent was removed in vacuo
to give & dark orange oil. The crade product was purificd by column chromatography on silica
gel {gradient:0-40% ethyl acetate in isohexane) 1o afford (R3-(1 -(4-fluorophenyl}-6-{(4-

{(riftuoromethyhiphenylsulfonvi)-4,4a,5,6.7,8-hexahydro-1H-pyrazolo] 3,4-gjisoquinolin-4a-
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yi}thiazol-4-viymethanone as a white solid (44 mg). LOCMS (Mcthod F, ES-API: RT 2.65 min,

mtH = 589.2; TH NMR (400 MHz, CDCLy: § 8.86 (1H, d, J= 2.1 Hz), 823 (1H, 4, = 2.1 Hz},

7.84-7.82 (ZH, m), 7.74-7.72 (2H, m}. 7.45-7.40 (2H, m}, 7.28 (1H, 5}, 7.18-7.13 (2H, m}. 6.51

(IH,d,J=21Hz), 548 {1H, dd, F=12.5, 2.1 Hz), 4.15 (1H, 4. J = [6.6 Hz}, 3.92-3.87 (1B, m),
5 2.93-2.85(2H.m). 272 (1M, d, T = 12.6 Hz), 2.56-2.49 (2H, m).

[6354] The following examples were similarly prepared from the appropriste intermediates:

Example 114, (R)-{6-{{4-chiorophenyheulfonyii-1-{4-fluorophenvi}-4.48,.5.6.7.8-hexahvdro-

tHi-nvrazniol 2 4-clisconinelin-ds-vIypyridin-2-vhimethanone

[«’;’ \IPEJ WC!
& © Q‘“ /‘l\“ /!j
AN
LT
N -
N
I
\
F

10 18355) LOMS (Method F, HS-APH: RT 2.74 min, m+H = 548.9; [H NMR {400 MHz,
CDC3y a 861 (1M, ddd, J=4.7, 1.7, 0.9 Hz), 7.88 - 7.81 (OH, ny, 7.62 - 7.58 (2H, oy, 7.51 -
7.37 (5H,m}, 728 (1H, ), 720 - 712 (2H, m), 649 (0H, d, J=2.1 Hz), 5,31 (1H,dd. = 12.2,
31 Hz), 428 (1H, d, J = 16.9 H7), 3.89 - 3.80 (1H. m), 2.92-2.77 (2H, m), 274 (1H, d, ¥ = 122
Hz), 2.54 - 2.46 (2H, m}.

IS5 Example 118, (R)-(1-(4-flusrephenvii-6-{{(4-methoxy-I-methviphenylisulionvi-4.4a2.5.6,7.8-

hexabvdre-1H-pyrazele|3.4-glisoguinclin-da-vij{pyridin-Z-vipmethanone

N Ole
[:\ /é"\ 28 0 f{f,\\p/
R P Yo
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103561 LOMS (Method F, BS-APD): RT 2.69 min, mrt H = 559.0; 1H NMR (400 Miiz,
CDCI3): 6 8.62 (1H. ddd, § = 4.7, 1.7, 0.9 Hz), 7.89 - 7.86 (1H, m), 7.85 - 7.79 (1H, m), 7.52
(1H, dd, 1= 8.6, 2.1 Hz), 7.45 - 7.41 (4H, m), 7.28 (1H, m), 7.19 - 7.12 (28, m)}, 6.81 (1}, d, I =
8.6 Hz), 6,47 (1H, 4, J=2.1 Hz), 547 (18, dd, F = 12.1, 2.1 Hz), 430 (1H, d, J = 17.0 Hz), 3.88
5 379 (4H, m), 2.90 - 2.77 (2H, m), 2.67 (1, &, } = 12,1 Hz), 2.51 - 2.38 (2H. m), 2.19 (3H, 9).

Exsmple 11C, (R3-(6-((~-chloro-d-methoxyphenvDsulionvii-1-{4-fluorophenvi-4.42,.5.6.7 8-

hexabydro-1H-pyrazoln|3.4-glisoguinolin-4a-vipvridin-2-vDmethanone

Ci e ,O e
J Re
\\

i
7

o
10357)  LOMS (Method F, ES-APD): RT 2.67 min. m+H = 578.9; 111 NMR (400 MHz,

10 CDCRY: 6863 (1H, ddd, =47, 1.7, 0.9 Hz), 7.89 - 7.78 (2, m), 7.67 (1H, d, T = 2.2 Hz), 7.57
(1F, dd, J = 8.7, 2.2 Hz), 748 - 7.41 (3H, m), 7.28 (1FL, m), 718 - 7.13 (2H, m), 6.91 (1, &, J =
8.7 Hz), 6.48 (1H, &, T = 2.1 Hz), 5.50 (JH, dd, F= 12.2, 2.1 Hz), 4.28 (1H, 4, T = 16.9 Hz), 3.94
(3H, my, 3.87 - 3.79 (1, m}, 2.91 - 2.78 (2H, m), 2.74 (1H. d, T = 12.2 Flz}, 2.54 - 2.47 (2H, m).

Example 11D (R(6-((3-Tuoro-4-methoxvpbenvhDanlfonvi-1-(4-finorophenvi-4,.42.5.6,7,8-

hexabvdro-1H-pyrazolo[3.4-glisoguinclin-4a-vipvridin-2-viimethanone

,...
LA

{03581 LOMS (Method F, ES-APL: RT 2.57 mun, vobH = 563.2; 1H NMR (400 MHz,
CDCI3Y 0 8.64 (1H, ddd, F =48, 1.7, 0.8 Hzy, 7.90-7.87 (1H, m), 7.83 (IH, dt, J = 7.5, 1.7 Hz),
7.48-741 {4H, m}, 7.37 (iH, dd, 3= 103,23 Hz), 7.28 (1H, s}, 7.19-7.13 (2H, m}, 6.99-6.95
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(1H, m), 6,48 (1H, &, J = 2.1 Hz), 549 (1, dd, ¥ = 12.1, 2.1 Hz), 4.29 (1H. d, J = 16.9 Hz), 3.93
(3L, 5), 3.85-3.80 (1H, m), 2.91-2.77 (2H, m), 2.72 (1H. d, J = 12.2 Hz), 2.53-2.46 (2H, m).

-({2-finoro-4-methviphenviisulfonvi-1-(4-flucronhenvi-4.48,5.6.7.8-

hexahvdro-1H-pvrazole]3.d-glisoguinolin-da-vi(pvridin-2-viimethanene

[0389] LOMS (Method F, ES-API: RT 2.67 min, m+H = 547 2; TH NMR (400 MHz,
CDCIR) 8 8.63 (1, ddd, J=4.7, 1.6, 1O Hey, 7.85-7.82 (1H, m), 7.80 (1H, dt, = 7.3, L& Hz),
7.59-7.55 (1H, m}, 7.46-7.41 (3H, m}), 728 (1H, 8), 7.19-7.13 (2H, m), 6.95-6.90 (2H, m}, 6.50
(19,4, J=22Hz), 557 (IH, dd, T = 12.8, 1 8§ H2), 4.29 (1H, 4, = 16.9 H2), 3.95-381 (iH, m),
297 (0H, dd, 12.9, 1.1 Hzy, 2.98-2.79 (OH, my, 2.74-2.68 (1H, m), 2.51-2.47 ({H, m), 2.37 (3H,
s},

Example 11F, (B3-(1-(4-fluoropbenvi-6-(m-tolvisuifonvi-4.42.5.6,7 8-hesabvdro-1H-
pyrazolel.4-¢lisoguinolin-da-vih(thiazel-4-vhmethanone

f“t?;f
S\-;f— G 0
N4
/A\. “ rS\
Yl YO
}.\if" i -~ P
H
=

{63607 LCMS (Method F, ES-APH: RT 2.57 min, m+H = 535 1; TH NMR (400 MHz,
COCIB: 3888 (1M, d, I =24 Hz)y, 825 (1H, d, J = 2.4 Hz), 7.52.7.50 (2H, m), 7.45-7.40 (OH,
m), 7.37-7.36 (2H, m), 7.28 {1, &), 7.19-7.13 (2H, m}, 6.49 (1, & J = 2.3 Hz), 5.45 (1. dd, J
=12.1,23 Hz), 418 (1H, d, 1 = 169 Hz), 3.87-3.83 (1H, m), 2.92-2.82 (2H, m), 263 (1H, d, I =
12.4 Hz), 2.50-2.39 (5H, m).
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Example 116G, (Rp3-((1-(d-fluorophenvi-4a-picolinovi-4a.8, 7. 8-tetrabvdre-1H-

Hsoguinolin-6(4H-viisulfonvibenzonitrile

pyrazeisl3.4-1
AN A~
~ M. o (\!*
= 4 O\\S/\ -

LSBT TRTNGN
Né“?’ TN
\N"J\/z\\/’l
==

16361} LCMS (Method F, ES-APT): RT 2.48 min, m+H = 540.0; 1H NMR (400 Mz,

5 CDCI3): & 8.68 - 8.66 (1H, m), 7.93 - 7.78 (5H, m), 7.60 (1H. td. § = 7.8, 0.6 Hz}, 7.50 (1H. ddd,
J=6.8,48,2.2 Hz), 745 - 7.39 (0H, m), 7.28 (1H. m), 7.19 - 7.13 (2H. m), 6.50 (1§, d, T = 2.1
Hz), 5.60 (1H, dd, J = 12.4, 2.1 Hz), 4.26 (1H, d, ] = 16.9 Hz}, 3.92 - 3.83 (1H, m), 2.90 - 2.78

3H, m), 2.58 - 2.49 (2H, m),.

Exsrmmple 11 H (R-{6-({4-{diflucromethoxviphenviisulfonyh-1-(d-flucrophenvi-4.452.5.6.7.8-

10 hexabvdre-1H-vvrazelol3d4-glisoguineliv-da-vipyridin-2-vDimethanone

[6362] LOMS (Method F, ES-APT): RT 2.62 min, m+H = 581.2; 1H NMR (400 Mz,
CDCI3Y: § 8.62 (1H, ddd, I=4.8, 1.7, 0.8 Hz), 7.89-7.87 (1F.. m), 7.83 (1FL, d, T = 7.5, 1.7 Fz),
7.71-7.68 (2H, m), 7.49-7.40 (3H, m), 7.28 (1H, s), 7.19-7.13 (4H, m), 6.57 (11, t, J = 72.4 Hz),

15 6.48(1H,d, J=23Hz), 5.52 (1H,dd, J= 122, 2.1 Hz), 428 (11, d, T = 16.9 Hz), 3.86-3.62
(1H, m), 2.90-2.78 (2H, m), 2.74 (1H, d, I = 12.2 Hz}, 2.54-2.46 (2H, m).

Example 1L (Rp-(3-(-fluorophenvi-6-{Q-{&rilluoromethosviphenvisulionvl-4.45.5.6, 7.8~

hegahvdre-1H-pyrazelo(3.4-cliseguinolin-4a-viipvridin-Z-vhmethanone
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103631 LOCMS (Method F, ES-APL: RT 2,79 min, m+H = 599.2; 1H NMR (400 MHz,

o

CDCI3y 3 8.67 (1H, ddd, T=4.8, 1.7, 0.8 Hz), 7.91-7.88 (JH, m), 7.84 (1H, dt, T = 7.5, 1.7 Hz),
7.64-7.62 {1 H, m), 7.54-7.47 (3H, m}, 7.45-7.38 (3H, m), 7.29 (1T, 5), 7.19-7.13 (2H, m), 6.49

(1H, &, J=2.3 Fz), 5.55 (1F, dd, T = 12.4, 2.2 Fiz), 4.29 (1H, 4, J = 16.9 Hz), 3.86-3.81 (1F, m),
2.91-2.74 (3H, m), 2.54-2.47 (2H, m).

Example 11E (B-{6-((3.5-difluorophenvhsuifonvl}-1-(4-fluorophenyiy-4.48.5.6.7.8-

bexabvdro-1H-pyrazololI4-chisoguinolin-da-vii{pvridin-2-vDimethanone

[#364) LOMS (Method F, ES-APH: RT 2.67 min, mtH = 551.2; 1H NMR (400 MHz,
CDCI3Y: 8867 (1H, ddd, J=4.7,1.7, 0.8 Hz), 7.88 (1H, ddd, } = 7.9, 1.5, 1.0 Hz), 7.84 (1 H, &y,
I= 7.3, 1.7 Hey, 748 (1H, ddd, I = 7.4, 4.7, 1. SHz}, 746-741 (ZH, m}, 7.29 {1H, s}, 7.22-7.13
(4H, m), 6.98 (IH, &, = &85, 2.3 Hz}, 049 (11, d, J = 2.1 Hz), 5,536 {1H. dd, J = 12.3, 2.1 Hz}
428 (1H, d, } = 169 Hz}, 3.87-3.82 (1H, m}, 2.92-2.78 (3H, m}, 2.62-2.55 (1 H, m}, 2.53-2 4§
{1H, m}.

Example 1R, (Rp-(1-(4-Nuoronhenvi-6-tosyl-4.4a,8.6,7 8-hexabydre-1 H-pyrazolo{3.4-
gliseguinolin-4a-vh(thiazob-4-viimeihanone
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{03657 LOCMS (Method F, ES-APL: RT 2.56 min, m+H = 535.0; 1H NMR (400 MHz,
COCBy 6886 (11, A, J=2.2H2), 824 (IHL. 4, = 2.2 He}, 7.59 - 7.55 (2H, my), 747 ~ 7.39
(2H, m), 727 - 7.25 (3H, m), 7.19 - 712 (CH, m), 6,49 (1H, d, ] = 2.0 Hz), 543 (1H, dd, I=
123,2.0H2), 417 (1H, &, J= 169 Hz), 3.84 (171, ddi, I =8.5,4.4, 2.0 Hz), 2.91 - 2.80 (2H, m),
261 (1H,d, ¥= 123 Hz), 2.49 - 2.27 (§H, m}.

Example 111, (R-(6-(3-(difluoremethoxviphenvhsulfopvi-1-(4-flucrophenvi-4.4a,5.6.7.8-

bexahvdro-1H-pyrazolo[34-glisoguinolin-da-viMpyridin-2-vDiethanone

10366] LOMS (Method B, ES-APD: RT 2.63 min, mr-H = 581 2; 1H NMR (400 MHz,
CDOIR): § 8.65 (1H, ddd, J = 4.8, 1.7, 0.8 Hz), 7.89-7.87 (1H, m), 7.83 (1H, dt. = 7.5, 1.7 Hz),
7.56-7.53 (1H, m), 7.49-7.40 (SH, m), 7.31-7.28 (2H, m), 7.19-7.13 (2H, m), 6.55 (1H. 1, I =
72.7 Hz), 6.48 (1H, d, § = 2.3 Hz), 5.52 (1H. dd, = 12.2, 2.1 Hz), 428 (1H, &, J = 16.9 Hz),
3.86-3.81 (1H, m), 2.90-2.75 (3H, m}, 2.55-2.46 (2H, m).

Example 1TM. (R)-(6-{{3.d-dimethviphenvhsulfonvi)-1-(4-flvoropheny-4.42,5.6,7.8~

shsoguinelin-4a-vi{pvridgin-2-viimethanone
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10367} LOMS {Method F, ES-API): RT 2.76 min, m+H = 543.0; 1H NMR (400 Mz,
CDICI3): 3 8.64 (1H, ddd, J=4.8, 1.7, 0.9 Hz), 7.92 - 7.80 (2H, m), 7.49 - 7.39 (ST, ny, 7.28
(1H,8),7.20 - 7.13 (3H, m), 6.46 (1F, d, T= 2.1 HzJ), 547 (1M, dd, I = 12.2, 2.1 Tz}, 4.30 (11,
d, 3= 17.0 Hz), 3.83 - 3.79 (1H, m), 2.91 - 2.71 (2H, m), 2.67 (1H, d, T = 12.2 Hz), 2.50 - 2.38
(2H, m), 2.28 (6HL, 5).

A

Exgmple 1IN, (B-{6-{3 5-dimethvipbenvDeulfonvi-i~(4-Buorophenv-4,45.5.6.7.8~

hexabvdro-1H-pyrazolold4-clisoguinolin-4da-vDipyridin-2-vDimethanone

it
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10 10368] LOMS (Method F, BS-APT): RT 2.78 min. mvtH = 543.0; 1H NMR (400 MHz,
CDCI3): 8 8.65 (1H, ddd, J = 4.8, 1.7, 0.9 Hz), 7.90-7.88 (1F. m), 7.83 (1M, dt, 7= 7.5, 1.7 Hz)
7.49-7.40 (3H, m), 7.28 3H, m), 7.19-7.13 (3H, m), 6.47 (1H, d, J = 2.3 Hz), 548 (1H, dd, J =
12.2.2.1 Hz), 430 (1H, 4. J = 16.9 Hz), 3.83-3.79 (15, m}, 2.90 (1H. d, J = 16.9 Hz), 2.87-2.78
(1FL, m), 2,70 (THL d, T = 12.3 Hz), 2.50-2.42 (2H, m), 2.34 (6H, m).

2

15 Exawmnle 110, (B)-(1-{4-flnorophenyD-6-((6-metbvipyridin-2-vhsuifonvD-4.42.5.6,7.8~

hexabyvdro-1H-pvrazeolo|d.4-ghisoauinelin-4da-viipyridia-2-viimethanone
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103697 LOMS (Method F, ESuAPi): RT 2.46 min, m+H = 530.1; [H NMR (400 MHz,
CDCR) 8 8.65 (1H, ddd, 7= 4.7, 1.6, 1.0 Hz), 7.85-7.78 {_m, ), 7.69-7.65 (16, m), 7.59-7.57
(1HL m), 7.48-7.42 (3H, m), 7.29 (11, £}, 7.27-7.25 ({FL, m), 7.19-7.13 (2F, m), 6.51 (11, 4, § =

1.4 Fiz), 5.62 (1H,dd, T = 12.9, 2.0 Hz), 431 (11, d, J = 16.9 Hz), 4.00-3.96 (11, m), 3.19 (11,
d,J=13.0 Hz), 2.95-2.91 (3H, m), 2.59 A.;ﬁ:i., $), 2.50-2.46 (1 H, o).

Example 117, (R6-{3 4-difluorophenviisulfonyvi)-1-{4-fluorephenviy-4.42.5.6,7.8-

kexabvdro-1H-pyrazeleidd-olisequinolin-da-viWpyridin-2-viymethanone

N
i i O oo
\\é/ F
N F \N”'\ﬁf‘\\f’
‘ H
N/J\//#\\ \“//"IA‘;:

C

&
10378] LOMS (Method F, ES-APT): RT 2.65 min, m+H = 551.1; 1H NMR (400 MHz,
CDCI3Y: § 8.63 (1H, ddd, J=4.8, 1.7, 1.0 Hz), 7.88 (1H, ddd, T = 7.9, 1.7, 1.0 Hz), 7.84 (1H, dt,
§=7.3,1.7 Hz), 7.52-7.40 (5H, m), 7.28 (LH, 5}, 7.24-7.22 (1H, ), 7.20-7.13 (2H, m), 6.49
(TH. &, J= 2.1 Hz), 5.53 (14, dd. T = 12.2, 2.0 Hz), 428 (1H, d,J = 16.9 Hz), 3.88-3.83 (1H. m),
2.61-2.78% (3H, m), 2.59-2.48 (2H, m).

Example 110, (B)-{1-{4-fuoropbenyh-6-((3.4.5-friflucronhenvhsuifonvl}-4 42.5.6,7 4

hexabvdro-1H-pyrazolo]3d-glisoguinolin-da-vi(pyridin-2-vhmethanone

-
L
~}



i

WO 2013/177559 PCT/US2013/042732

NN
|
X Pie. o\fp
] SaE | > F
!
W i o P .
/ i
= F
g )!

{83711 LOMS (Mcethod F, ES-APL RT 2,72 min, mtH = 569.1; 1H NMR {400 MHz,

CDCIBY 8 8.63 (1H, ddd, J=4.7, 1.5, 1.1 Hz), 782783 (CH, m), 749 (1H, ddd, J = 6.6, 4.7, L7
Hz), 7.46-7.41 (2H, m), 7.34-731 (2H, m), 7.28 (11, s}, 7.20-7.14 (2H, m), 6,50 (1H, 4, I = 2.1
Hzy, S55(1H, 44,7 = 12.2, 20 Hz), 4.26 (1H, 4, = 169 Hz), 3.89-3.84 (1F, m}, 2.91-2.79 (31,
mi), 2.66-2.60 (11, m}, 2.54-2.51 (I1H, m}.

Example HIR, (R)-{(6~((3-chloro-4-flucrephenviisulfonvi)-1-(d-flucrophenvi-4.4a,5,6,7.8~

hexabvdro-1H-pyrasole[l4-giisoguinolin-da-vDi{pvridin-2-vhmethanone

{0373} LOMS (Method F, ES-APH: RT 2.75 min. ;= 567.0; [H NMR (400 Mz,
CDCIAYL 8861 (1M, d6, J=47, 1.3 Hz), 7.86 - 7.79 2H, m}, 7.73 (1M, dd, F = 6.7, 2.3 Hz}, 7.57
(1H, ddd, J=8.6,43,23 Hz), 747 - 740 GH. m), 7.27 (0H, 83, 708 - 713 (35, m), 6. 48 {14,
d, J=20Hz), 550 (FH, br. dd, J= 125,14 Hz}, 424 (1M, &4, I = 16,9 Hz), 3.86 (1H, dtd, I =
8.5,39,1.9H2, 251 - 279 O, m), 261 (1H 14, J= 11.6,34 H2), 2.55 - 2.46 {(1H, m).

Example 118 (Rp-3-((3-(4-Tuorophenyi-4a-{4-methvinicolinovii-4a.5. 7. 8-tetrahvdro-1 H-

pyrazolol3.4-elisoguinoin-6{4H -visulfonvhibenzonitrile

i58
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CN

LOMS (Method F, ES-API): RT 2.57 min. av+H = 354.6; 1H NMR (400 MHz, CDCI3): § 8.50
(IH, br.d, J = 4.9 Hz), 7.93 - 7.91 (2H, m), 7.79 (1H. de, ¥ = 7.8, 1.3 Hz), 7.69 - 7.68 (1H, n1),
7.63 - 758 (1H, m), 7.44 - 7.41 (2H, m). 7.30 (1H, ddd, J= 4.9, 1.7, 0.7 Hz), 727 (1H, ), 7.19 -
7.13 (2. m), 6.49 (1}1 d, J=2.0Hz), 5.64 (1H, dd, J = 12.4, 2.0 Hz), 4.25 (1H, &, J = 16.9 Hz),
3.89 (1H, ddt, J = 8.5, 3.9, 2.0 Hz), 2.85 - 2.79 (3H. m}, 2.63 - 2.30 (2H, m), 2.41 (3H, 8).

Example 11T, (R}-(1-(4-fluorepbenvli-6-{((-methvl-1H-pyrazol-4-vhsulfonvi)-4.42.5.6.7.8-

slisoquinolin-da-vidd-methvipyridin-2-vhimethanone

i
b

Y

[0373] LOMS (Method F, BS-API): RT 2.25 min, m+H = 533.2; [H NMR (400 MHz,
CDCI3): § 8.49 (1H, dd, T=5.0,0.5 Hz), 7.71 (1H, my, 7.67-7.65 (2H, m), 7.46-7.41 (2H, m),

7.29-7.26 (2FL, w), 7.19-7.13 (2H, my, 6,48 ({FL 4, F= 2.1 Fiz), 547 (1K, dd, T = 12.1, 2.1 Hz),
429 (1M, d, 7= 16.9 Hz), 3.91 (3H, 8), 3.80-3.75 (1H, m), 2.92-2.78 (2F, m), 2.68 (1F, d, I =
12.0 Hz), 2.50-2.42 (21, m), 2.40 (3H, 5).

Exarmple 111, (R-{6-((3 4-difluorop envi)sulﬁenv!‘}~i - &-finoronhenvi-4,45,8.6,7 .8+

Dmethanone
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103741 LCMS (Method F, ES-APL: RT 2.74 min, m+H = 565.2; TH NMR (400 MHz,

CDCI3Y 8 846 (1H, dd, = 5.0,0.5 Hz), 7.68 (1H, m), 7.50-7.40 (4H, m}, 7.29-7.26 (2H, m),
724-713 3H, m), 648 ({H, d, =21 Hz), 555 (1H, dd, T = 124, 2.1 Hz), 4 27 (1H, d, J = 16.9
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}, 2.406 (3H, s}.

Example 11V, (R}-(1-{4-fluorophenyD)-6-((1-methvi-1H-imidazol-d-viisulfonvi}-4.42.5.6. 7.8~

hexabvidro-1 H-pyrazelel3.4-gliseguinolin-da-vh(4d-methyvinvridin-2-viimethazone

10375]  LOMS (Method F, BS-APT): RT 2.13 min, m+H = 533.2; 1H NMR (400 MHz,
CDCI3): 3 8.50 (18, dd, T = 4.8, 0.5 Hz), 7.71-7.70 ({H, m), 7.47-7.42 (3H, m), 7.35 ({F, &, 1
=1.4 Hz), 7.29 (1H, 8}, 7.26-7.25 (1H, m}, 7.19-7.13 (2H, m), 6.48 (1, d, I = 2.1 Hz), 5.56 (11,
dd, T=12.5,2.1 Hz), 4.32 (1F, d, J = 16.9 Fiz), 3.90-3.85 (11, m), 3.72 (3, &), 2.96 (11, 4, I =

12.5 Hz), 2.91 (1FL, d, 7= 16.9 Hz), 2.87-2.78 (1H, m), 2.74-2.68 (1T, m), 2.49-2.44 (| {1, o),
.39 (3H, 5).

Example 11W, (0-(6-((3.5-dillvorophenviisuifonvi)-1-(4-Buorophenvii-4.42.5.6.7,8-

vrazolel3 d-shsoaminolin-da-vidd-methvinvridin-2-yhimethanone

160



1y

[—
oo

WO 2013/177559 PCT/US2013/642732

{8376} LOMS (Method F, BES-AP: RT 2.76 min, mtH = 565.0; 1H NMR (400 MHz,

CDCI3Y 8851 (IH, br. 4, =49 Hz), 772 - 769 (1H, m}, 746 - 741 (2H, m), 7.32 - 7.27 (24,
my, 720- 743 (4H, o), 697 (1H, t, F =85, 23 Hz), 649 (H, 4, J=2.1 Hz), 5.61 {(1H,dd. J =
123,21 Hz), 420 (1H, 4. J= 169 Hz), 3.85 (1H, ddy, I = 8.4, 3.9, 2.1 Hz), 290 - 2.77 (3H, m),
263-257(0H, my, 250 (1H, br. dy, T =149, 2.0 He), 241 (3H, s).

Example 11X, (R)-(1-(d-Tluorophenvil-6-{(3.4.5-riflvorophenvisulfonvii-4.42.8,6.7.8-
hexabvdro-1H-

nvrazole[3.4-glisoguinolin~da-vid4-methvinyvridin-2-viimethanone

{ )
PN P X
N Yo
NN
/”’4\
N

[6377] LCMS (Method F, ES-APD: RT 2.82 min, m+H = 583.0; [H NMR (400 MHz,
CDCI3): § 8.48 - 8.47 (1H, m), 7.69 - 7.68 (1H, m), 7.47 - 7.39 (2H, m), 7.36 - 7.29 (3H, m),
727 (18, 8), 7.20 - 7.13 (2H. m), 6,50 (1HL d, J = 2.1 Hz), 5.58 (11, dd. J = 12.5, 2.1 Hz}, 4.26
(1H, 4, 7= 16,9 Hz), 3.88 (1H, dtd. T =7.9, 4.0, 2.1 Hz), 2.91 - 2.76 (3H, m), 2.72 - 2.62 (18,
m), 2.56 - 2.50 (1H, m), 2.41 (3H, 5).

Example 11Y. (Ry-(3-(4-flugrophenvi-6-{(3-(methyvisulfonvhphenvhsulfonvi-4 42,5.6.7.8-
hexahvdro-iH-

vrazole]3.4-cliseguinolin-da~viinyridin-2-vhimethanone

i6l
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{8378] LOMS (Mcethod F, ES-APL) RT 232 min, netH = 593.2; 1H NMR (400 MHz,
CDCBy d 865 (11, ddd, J =47, 1.7, 08 Hi), 827-8.26 (1H, m), 8.09 (1H, ddd, F=79,1.7, 12
Hz), 7.96 (1H, ddd, F= 7.9, 1.7, 1.2 Hz), 7.87-7.80 (2H, m}, 7.70-7.66 (JH, m), 7.48 (IH, ddd. J
=6.6,4.7, 1.7z}, 7.45-740 21, m), 7.28 (1H, 8), 7.19-7.13 (2H, m), 648 (1H, 4, I = 2.1 Hz),
556 (IH,dd, F=123, 2.1 Hx), 423 (1H, 4, J = 16.9 Hx), 3.91-3.87 (1H, m), 3.08 (3H, ¢}, 2.91-

2.7% (3H, m}, 2.62-2.48 (TH, m).

Hxample 117 (R3-3-((1-(4d-finorophenvl

pyrazole]3d d-glisoguinelin-6(4 Hi-vhsulfonvhibenzoic acid

N N
oo O
= Q.g Ny OH
a N TE’
N C
NN
Q}
£

(03791 LOMS (Method F, ES-APL): RT 2.38 min, m+H = 559,

Example 11AA, (Ry-(1-(4-fluoropbenvD-6-(3-Gmethoxymethvhphenyhsulfonvh-

4,405,687 8-hesabvdre-i Be-nerazoleid.d-clisoguinchn-<da-vyDovridia-2-vhmethanone

162
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10380] LOMS (Method F, BS-AP1): RT 2.54 min, m+H = 559.3; 1H NMR (400 Miiz,
CDCI3): 8 8.67 (1H, ddd, =47, L4, 0.8 Fiz), 7.91-7-89 (1H. m), 7.83 ({H. dt. 7= 7.5, 1.5 Ha),
7.65 (1¥, m), 7.62-7.59 (1F, m), 7.54-7.52 (175, m), 7.49-7 40 (4FL, m), 7.29 (1, g}, 7.18-7.13
(2H, m), 6.46 (1H, d, 5 = 2.1 Hz), 5.50 (1H, dd. F = 12.4, 2.1 Fiz), 4.48 (28, 5), 4.30 (1H, 4, F =
16.9 Hz), 3.84-3.79 (11, m), 3.42 (3H, ), 2.91-2.77 QM. m), 2.66 (1K, &, T = 12.1 Hz), 2.47-
241 (2H, m).

Example 11AB, (B3 -(1-(4-fimorgphenvii-6-({4-methvl-3.4-dihvdro-2

blil dloxazin-T-vhsulfonvii-4.42.5,6.7.8-heashvdro-1 H-pyrazolol3 4-glisoguinolin-4da-

vi¥pyridin-2-viimethanone

= - \‘é S .O/
5 : "
‘SR
[ TN Ny

[0381] LCMS (Method F, ES-APT): RT 2.40 min, w+H = 587.0; 1H NMR (400 MHz,

CDCI3Y: 3 8.65 (1H, ddd, 1 =4.7,1.7,0.9 Hz), 8.06 (1H, d, J = 2.1 Hz), 7.89 (1H, dt, ] = 7.8, 1.2

Hz), 7.82 (1M, td, I = 7.8, 1.8 Hz), 7.47 - 7.41 (3, m), 7.29 (1H, s), 7.19 - 7.13 (2H, m), 7.04

(IH, d, 1=2.1 Hz), 648 (1H, &, J = 2.1 Hz), 5.47 (1H, dd. § = 12.2, 2.1 Hz), 430 (1K, d, J =

17.0 Hz), 4.25 - 4.20 (2H, m). 3.82 - 3.77 (1H, m), 3.54 - 3.52 (2H, m). 3.19 (3H, s}, 2.90 (1H, d,
= 11.5 Hz), 2.85 - 2.75 (1H, m), 2.70 (AH. d, § = 12.2 Hz), 2.52 - 2.45 (2H, m).

Example 1140, (Ri-(3-{4-fluorophenyD-6-((2.3.4-trifluorophenviisulfonvi-4.4a.5.6,7.8-

hexahydro-1H-pyrazole|3.4-glisoguinelin-da-yii{pyridia-2-viimethanone
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10382]  LOMS (Method F, ES-APD): RT 2.69 min, m+H = 569.0; TH NMR (400 MHz,
CDCI3): 6 8.62 - 8.59 (1H, m), 7.86 - 7.78 (2H, m), 7.49 - 7.40 (4H. m), 727 (1H, 5), 7.19 - 7.13
(2H, m). 6.97 - 6.91 (15, m), 6.52 (1H, s}, 5.57 (1H, dd. § = 12.8, 1.8 Hz}, 424 (1H, d, } = 16.9
Hz), 4.02 - 3.95 (1H, m), 3.09 O H, d, F= 12.3 Hz), 2.87 - 2.80 (3H. m), 2.57 - 2.49 (1H, m).

LN

Example 11AD, JO-(1-(4-fluorophenvi--{{&-{irifluoromethvDpvridin-2-vDsulfenvi)-
4.42.5,6.7.8-hexahvdre-1H-pyrazelel3.4d-glisoqguinoiin-da-v{pyridin-2-vDmethanone

[0383] LOMS (Method F, ES-API): RT 2.66 min, m-+H = 584.2; [H NMR (400 MHz,
10 CDCI3Y: 8 §.66-8.64 (1H, m), 8.07-8.03 {1H, m), 7.97 (1H, d, } = 7.6 Hz), 7.85-7.79 (3H, m).

7.48-7.43 (3H, m), 7.30 (1H, 8), 7.21-7.15 (2H, m), 6.54 (1H, d, J = 2.1 H2), 5.64 (1H, dd, § =
13.2, 2.0 Hz), 430 (1H, d, J = 16.9 Hz), 4.06-4.01 {(1H, m). 3.32 (1H, d, J = 13.0 H2), 3.07 (11,

dd, ¥} =12.6,3.5Hz), 291 (1H, 4, 1= 169 Hz}, 2.89-2.80 (1H, m}, 2.54-2. 50 (1H, m).

Example 1TAE (R)-11-t4-fuorophenvi)-6-{(6-(frifluoromethvipvridin-2-vhisulfonyh-

pvyazelelid.d-clisoguinslin-da-yD{4d-methvipvridin-2-

4,458,567 B-liexabvdro-1H-

yhmethanene

164
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103841 LOMS (Method F, ES-API) RT 2.77 min, m+H = 598 .2; 1H NMR {400 MHz,
CDCI3): 6 849 (1H, 4, ] =49 Hz), 8.07-8.03 (1H, m), 798 (1K, d, J = 7.7 Hz), 7.82 (1H, dd,
7.7, 1.1 Hzy, 7.65 (1H, s}, 748-7.43 2H, m), 7.29 (1H, 8), 7.27-7.26 (1H, m), 7.20-7.14 (2H, m),
6.53 (1H, d, J=2.0Hz), 5.67 (1H, dd, = 12.8, 1.7 Hz), 429 (1H, d, ] = 16.9 Hz), 4.06-4.02
(IH, m), 3.3V (IH, d, J = 13.0 Hz), 3.08 (1H, dd, T = 12,6, 3.5 Hz), 2.92-2.80 (2H, my, 2.55-2.50
(1H, m), 2.39 (3H, s).

Example 11AF, (R1-(6-((3 4-dichlorophenyhisulfonvh-1-(4-fluorephenvi}-4.42.5.6,7.8~

hexahvdro-d1H-pyrazolef3.4-glisoquinolin-da-vhi(pyridin-2-vlimethanone

"~
h 44
S O i
N Q o, M
N ] e
‘N L
l":-—’
/ ?
"\ {
=

{63857 . LCMS (Method F, ES-API): RT 2.88 min, m+H = 582.9; [H NMR (400 MHz,
CDCI3y: 8 8.61 (1H, ddd, } =47, 1.7, 1L.OHz). 7.89-7.81 CH, m), 7.74 (1H, dd, J = 1.7, 0.3
Hz), 7.49 - 738 (5H, m), 728 (1H,5), 720 - 712 (2H. m), 6 50 (1H, d, J = 2.0 Hz), 5.54 (1H,
dd, J=124,20Hz). 426 (1H, d, J= 169 Hz), 388 (0H, ddt, J =84, 3.9, 2.0 Hz), 2.93 - 2.79

(3H, m}, 2.65 - 2.50 (ZH, m).

vhmethanone
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[0386) LOMS (Method F, ES-AP: RT 2.83 min, m+H = 597.0; [H NMR {400 MHz,
CDCI3Y: 6 8.49 {1H, dd, J =49, 0.38 Hz), 8.00 - 7.88 {2H. m), 7.80- 7.78 (1H, m}, 7.71 - 7.68
(1H, m), 761 (AR, 1, F=7.8 Hz}), 746 - 739 (ZH, m), 7.29 - 7.27 2H, m), 7.19 - 7.13 (2H, m).
6.48 (18, d. J=2.0Hz), 5.61 (11, dd, = 12.3, 2.0 Hz), 427 (1H, ¢, T = 16,9 Hz), 3.91 - 3.8}
{1H, m), 2.92 - 2.78 (3H, m}, 2.62 - 2.49 (2H, m), 2.40 (3H, s).

Example 1TAH, (B-(6-((Q-ethyb-1H-pyrazeb-d-vhsulfonvi-1-(4-flugrophenvii-4.42.5.6,7.8-

hexabvdro-1H-pvrazole]3d-glisoguinclin-4da-vii{d-methvipvridio-2-viimethanone

Cj\ OO \;N/

ool %
\N i "‘_,- ,J
oy
o
F

[8387] LOMS (Mothod F, ES-APT): RT 2.39 min, m+H = 547.0; |F NMR (400 MHz,
CDCI3): 8 8.51 (1H, 4, I =49 Hzy, 7.71 (2H, 5), 7.66 (1H, 4, T = 0.6 Hz), 7.47 - 740 (2H, m),
730 - 727 (JH, m), 720 - 713 (2H, m), 648 (0H, 4,7 = 2.0 Hiz), 5.49 (1H, dd, F = 12.0,2.0
Hz), 430 (19, d, T = 16.9 Hz), 4.17 H, q, T= 7.3 Hz), 3.82 - 3.71 (1H, m), 2.94 - 2.79 (2H, m),
2,69 (1, d, J = 12.0 Flz), 2.52 - 2.41 (21, m), 2.40 (31, ©), 150 3H, 1, § = 7.3 Hz).

Example 11AJ, (Ry(6-((1 S-dimethyi-1 H-pyrazol-4-vhsulfonvi-1-(4-flucrophenvl-
4.42.5.6.7.8-hexahvdro- 1 He-nvrazelol 3 d-slisoquinslin-da-vi{4-methvinyridin-2-
viimethanone

166
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{0388] LCMS (Merhod F, ES-API): RT 2.33 min, m+H = 547.0; 1H NMR {400 Mz,
CDCBY 6846 (1H,4,J=49Ha), 771 - 768 (1H, m), 7.61 (1H, ), 746 - 741 QH, m), 7.27 -
7252H,m), 7.20-7 13 CH, m), 649 (1H, 4, §=20Hz, 552 (1H, 46, J = 12.1, 2.0 H=3. 424
(1, &, 7= 169 Hz), 3.84 - 3.80 (1H, m), 3.69 (311, my, 2.90 - 2.77 (3H, m}, 2.61 - 248 OH, m},
2.40 (3H, 8}, 2.34 (3H, s).

L

Example 1A (B)-{3-(4-finorephenvh-6-((-methvi-1 H-pyrazol-S-vhsulfonvii-4.42.5,6.7.8-

hexabkvdro-i H-pyrazoleld.d-glisoguinelin-4da-vD{d-methvipvridin-2-vDimethanone

10 (0389 LOMS (Method F, ES-API) RT 2,49 min, m+H = 533.2; [H NMR (400 MHz,
CDCI3N 8 843 (1H, 4, 7= 5.0Hz), 7.68 (1H, m), 7.47-7.41 (2H, m), 7.32 (JH, 4, I = 2.0 Hz},
727-7.252H, m), 7.20-7T 14 (O2F, oy, 664 (UH, A J =20 Hz), 652 (IW, brs), 559 (1M, dd, T =
124,22 Hz), 427 (1M, d, T = 16.9 Hz}, 3.92-3.89 (41, m), 3.03 (1M, &, T= 12.5 Hz}, 2.90-2.76
(3H, ny, 2.59-2.55 (1H, m}, 2,40 (3H, s},

15 Exawmple 1TAK. (R1-(1-(4-flwovephenyi-6-((L-methyvi-1H-pyvrazel-3-vDsulfonvh-

4.42.5.6.7 8-hexahvdre-1H-

viimethanone

yrazolold d-oliseaguninglin-da~v4-methvinvridin-2-
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{8390] LOMS (Method F, ES-APT) RT 2.36 min, m+H = 533.2; 1H NMR (400 MHz,
CDCY: 3 §.51 (185, dd, §= 5.0, 0.5 Hz), 7.71 (1H, m), 7.47-7.42 (2H, m), 7.38 (1H, &, J=2.2

Hz), 7.30 (1H, ), 7.27-7.25 (1H, m), 7.19-7.13 (2H, m), 6.58 (1H, 4. J = 2.2 Hz), 6.49 (1 H, d, J
=21 ﬁz‘), 5.55 (1, dd, J = 12.4, 2.0 Hz), 4.33 (1H, &, J = 16.9 Hz), 3.95 (3K, 5), 3.88-3.83 (11,
my, 2.92 (1H, d, 1= 16.9 Hz), 2.91 (1, 4, T = 12.4 Hz), 2.88-2.79 (1H, m), 2.68-2.61 (1H, m),

2.49-2.44 (14, m), 2.39 (3H. s).

Example 11AL. (R)-{6-{{4-Tluore-I-methviphenvisulfonvh-1-(4d-fluorophenvil-4,42.5,6, 7.8~

hexabydro-1H-pyrazoele[3. 4-glisoquinslin-4a-vhi{d-methvipyridin-2-vhimethanone

10391] LOMS (Method F, BS-APT): RT 2.90 min, mtH = 561.2; 1H NMR (400 Mz,
CHCI3): 6 8.50 (1H, dd, 7= 5.0, 0.4 Hz), 7.69-7.68 (1H, m), 7.53-7.49 (2H, m}, 7.45-7.40 (2H,
my, 7.28-7.26 (2FL, my), 7.19-7.13 (ZFL, m}, 7.05-7.00 (1FL, m), 6.47 (1F, d, T = 2.1 Hz), 5.52 (11,
dd, T=12.4, 2.3 ¥z}, 428 (1, d. T = 16.9 Hz), 3.86-3.81 (1, m), 2.89-2.78 (21, m), 2.74 (1H,
4,3 = 12.3 Hz), 2.54-2.46 (2H, m), 2.40 (3, s}, 2.28 (3H, 4, T = 1.7 Hz).

Example 11AM, (R)-(1-(4-Tluoropkenvi-6-((d-methvi-34-dibvdro-2H-pyridel3,2-
biil.4loxazin-7-vhsulfounvii-4.42,5.6.7,8-hexahvdro-i H-uvrazolol3 4-clisoguinelin-da-vH{4-

metheipyridin-Z-vDmethanone

168
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0392} LOMS (Method F, ES-APT): RT 2,38 min, m+H = 601.3; 1H NMR {400 MHz,
CDCI3Y: 5 8.49 (11, d, T = 4.9 Hz), 8.06 (11, d, I = 2.0 Hz), 7.71 (1F, m), 7.46-7 41 (0¥, m),
T2R(IH, sy, 725 ({H, m}, 7.1%-7.12 CH, m), 7.04 (1H. d. F = 2.0 Hz), 6.46 (1H, d, I = 2.1 Hz).
5.50 (1H,d4, F=12.3, 2.1 Hz), 4.29 (111, d, T = 16.9 Hz), 4.22-4.20 (2H, m), 3.80-3.76 (11, m),
3.54-3.52 (2H, m), 3,19 (3H, 8}, 288 (UH, d, J= 169 Hz}, 2.84-2.75 (1TH, m}, 2.69 (1H, d, I =

12.3 Hz), 2.52-2.44 (2H, m), 2.40 (3F, 8.

Example 11AN, (Ri(6-({2.3-dihvdrobenzofuran-S-visnlfonvi-1-(d-fingrophenvh-
1 4-methvipvridin-2-

4.42.5.6.7. 8-hexahvdre-1H-pvrazolel 3 d-slisoguinolin-da-

vhmethanone

[\
\r/\ N,b %‘:/,
YD

r’—j:!-—“\\v,f' _ L <3

Jo—

14 )

N

F

{9393} LOMS (Method F, ES-APH: RT 2.73 win, mt+H = 571 .2; 1H NMR (400 Mz,

CDCI3) 6 847 (JH, d, 7= 4.9 Fiz), 7.71-7.70 (1, m), 7.49-7.41 (45, m), 7.27-7.26 (2H, m),
7.19-7.13 (2H, m), 6.78-6.75 (1EL, m), 6.47 (1H, &, T = 2.0 Hz), 5.5 (11, dd. J = 12.3, 2.1 Hz),
4.67-4.63 (2H, m), 430 (1H, d, I = 16.9 Fiz), 3.84-3.79 (1F. m), 3.24-3.20 (2H, m), 2.90-2.78
(2H, m), 2.67 (1H, d, 7= 12.3 Hz), 2.48-2.40 (5H, m).

Example 1140 (R)-5-((1«(4-Tluerephenvii-da-(4-methvipicolinoyD-4a.5, 7 8-tetrabvdre-1 H-

pyrazoio3d-sliseguinslin-o(d B -vhsulionvii-1-methvindolin-2-one

169
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10394 LOCMS (Method F, ES-AP): RT 2.44 min, m+H = 598.3; 1H NMR (400 MHz,
CDCBY 6844 (18, 4, =49 Hzy, 7.70-7.68 (2H, m), 7.52 (IH, 4, } = 0.9 Hz), 7.45-7 40 (2H,
my}, 726 (1H, 8}, 7.24-7.23 (1H, m), 7.19-713 (2H, m}, 6 82 (1H, d, I =83 Hz}, 647 (1H, d, I =
2.0 Hzy, 5,53 (1H, dd, J= 123, 2.0 He}, 425 (1H, d, § = 16.9 Hz), 3.88-3.84 (1H, m), 3.53,3.47
(2H, AB system, J =224 He), 3.22 (3H, ), 2.89-2.79 (2H, m}), 2.72 (I1H, d. J = 123 Hz), 2.53~
346 {(2H, m), 2.39 (3H, s).

Example 11AP, (R3-(1-(4-fluorophenyD-6-((3-(methvisulfonviphenvhsulfonvi)-4.42.5.6,7 8-

hexahvdre-1H-pyrazole] 3 4-glisequinolin-da-vi(4-methvipvridin-2-vhmethanong

103951 LCMS (Method F, ES-APT): RT 2.52 min, ro+H = 607.2; TH NMR (400 MHz,
CDCBr 840 (1H, 4, =40 Hz), 826-825 (1H, wm), 809 (IH, ddd, J =79, 1.7, 1.2 Hxz), 7.97
(1¥, ddg, T =7.9,1.7, 1.2 Hz}, 7.69-7.66 (1H. m}, 7.45-7.40 (24, wm}), 7.29-7.26 (2H, w), 7.19-
TA3OH, m), 648 (0K, 4, T=2.1 Hz), 560 (11, 44, J= 123, 2.1 Ha), 423 (11, 4, = 16,9 Hz},

2.92-3.87 (1, m), 2.08 (3F, 5), 2.88-2.79 {3H, m), 2.63-2.49 (2H, m). 2.40 (3, s).

Example 11AQ, (R3-(6-{(1 3-dimetbvi-1H-pyrazol-4d-vhsulfonvD-1-(4-fluorophenyiy-

4.42,5.6,7.8-hexshvdre-1H-pyvrazoleld 4-glisoauinohin-4a-vDid-methvipvridin-2-

vhmethanone

170
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{03961 LOCMS (Method F, ES-APD): RT 2.33 min, mtH = 547.0; 1H NMR (400 MHz,
CDCI3): 5 §.44 (1H, d, 3= 4.9 Hz), 7.71 - 7.69 (1H, m), 7.59 (11, m), 7.46 - 7.41 (2H, m), 7.28 -
7.26 QH,m), 7.20- 713 CH, m), 6.50 {1H. d. S = 2.0 Hz), 549 (18, dd, I = 12,1, 2.0 Hz}, 4.28
(1H, 4, 7= 169 Hz), 3.85-3.76 {4, m). 2.92 - 2.78 (3H, m), 2.63 - 2.48 (2H, m), 2.40 (3H, s},

2.27 (3H, 5.

Example TIAR. (Ry-(6-{(2.2-dibvdrobenzoiblildidioxin-6-vijsuifonvh-1-(4-flusronhenvi)-

4,4a.5.6,7.8-hexahvdro-1H-pyvrazels|3.4-¢liseguindlin-da-vyD{d-methvipvridin-2-

vhmethanone

/’\[ m(}
X 0 g j
NN

=

{\?jx

F

{03971 LOCMS (Method F, ES-APT): RT 2.60 min, m+H = 587.0; TH NMR (400 MHz,
COCI3Y: 8 8.50 (1H, d, T = 4.9 Hz), 7.7 (11, 8), 7.45 - 7.41 (2F1, m), 7.28 - 7.26 (2H, m), 7.22 -
703 (4H,v0), 6.89 (1H, &, J =85 He), 6,46 (1M, 4, T = 1.9 He), 549 (1H, dd, F= 12.2. 1.9 Hz),
431 ~425(5H, m), 381 -3.73 (01, m}, 2.92- 277 (21, m), 2.68 (H, 4,7 = 12.2 Hz), 2.50 -
2.39 (3H, m).

Exammle 1IAS, (R-(6-((3-Buore-4-(triflsoromethvhiphenvhisulfonvii-I-(4-fuorophenvh-

4,42.5.6,7.8-hexzhvdro-1H-pyrazoledd-glisoguinobn-da-vD{d-methvipvridin-2-

vhmethanone

171
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[0398] LOCMS (Method F, ES-APT): RT 3.03 min, m+H = 615.2; 1H NMR {400 MHz,
CDCI3Y 6 8.47 (1H, dd, J =49,0.3 Hz), 7.69-7.65 {2H. m), 7.58-7.56 (1H, m), 748 (1H, brd, ]
=94 Hz), 7.45-740 (2H, m}, 728 (1M, ddd, I =49, 1.6, 0.7 Hz), 7.26 (1H, 5), 7.19-7.13 (2H,
5 m), 649 (IH, 4, J=2.0Hz), 564 (IH,dd, J=12.5,2.0H=z}, 423 {1H, d, I = 16.9 Hz), 3.92-3.88
i

{1H, m), 2.91-2.80 (3H, m}, 2.69-2.63 (1H, m), 2.35-2.50 (i1H, m), 2.39 (3H, s).

Example 1IAT, (R)-(6-((3-fluoro-4-(triflueromethviivhenvijsuifonvir-1-(4-fuorophenyl)-

4.4a,5.6,7.8-hexahvdro-1 H-pyrazelol34-glisoquinelin-da-vDpyridin-2-vhimethanone

10 j8399)  LOMS (Method F, ES-API): RT 2.93 min, mtH = 601.2; 1H NMR (400 MHz,
CDCI3: 8 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 (1H,
brd,J=82Hz), 7.51-7.47 (ZH, my}, 7.45-740 CH, m), 728 (1H, s}, 7.19-7.13 {(2H, m), 6.50
(IH, 4, J=20H2),559(i1H,dd, J = 124, 2.0H=z),425 (1H, 4, } = 16,9 Hz), 3.92-3.87 (IH, m),
2.91-2.80 (3H, m), 2.67-2.61 (1H, m), 2.55-2.51 (1H, m}.

15 Exsmple 11AU (RY-3-({4a-{4-cthvinicolinovD-1-(4-Tuoropbenvi-42.5.7 8-tetrahvdro-11-
pyrazelel3.4-glisoguinolin-6(4i -vhisulionviibenzonitrile

p—
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{8400] LOMS (Method F, ES-APT): RT 2.79 muin, m+H = 568.2; 1H NMR (400 MHz,
CDCBY 853, dd, =49 05H2), 795 (1, m), 791 (0¥, ddd, I= 79, 1.9, 1 2 H=z), 7.78
{(1H, ddd, J =79, 1.2, 0.3 Hz), 7.71-7.70 (1 H, m), 759 (JH, dt, J = 7.9, 0.5 Hz), 7.45-7.40 (2H,

5 w733 732 (10, my, 7.27 (JH, 8}, 719703 2H, m), 649 (1H, &, J = 2.0 Hz), S.64 (1, dd, I =
12.3,2.0 Hz), 425 (1H, &, T = 16.9 Hz), 3.91-3.86 (1H, m), 2.88-2.80 (3H, m), 2.71 (2H, g, J =
7.7 Bz, 2.63-2.50 (2H, my, 127 3H, £, = 7.7 Ha).

Example 11AV. (R)-{4-cthvinyridin

Grifluoremethyvnvridin-2-vhsulfouvi-4.42,5.6.7.8-hexabvdro-1 Hopvrazoloid 4-

10 glisoguinolin-4a-viimethanone

{0401] LOMS (Method F, BS-APD: RT 2.93 min, mrtH = 612.2; 1H NMR {400 MHz,
CDCBY 8851 (1H, dd, J=4.9, 0.5 Ha), B.06-8.02 (1H, m}, 7.99-7.97 (1H, m}, 781 (JH, dd, I=
7.9, L2 Hz), 767 (1M, m}, 748743 (ZH, m). 7.29 (1H, &}, 7.28-7.27 {({H, m), 7.20-7.14 (2H,

15 m), 653(1H, 4, J=20Hz), 567 (1H, dd, =123, 2.0 H), 428 {11, 4, } = 16,9 Fx)}, 4.06-4.02
(IH, ra), 33T (0F, 4, T=13.0 H2), 3.12-3.05 (JH, m), 2.91-2.81 (2H, m), 2.69 (21, ¢, 1= 7.7
Fiz), 2.54-2.50 (15, m), 1.26 (3HL ¢, T = 7.7 Hz).

P
i
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Example 1IAW, (R)-3-({1-(4-Tlworephenvii-4a-{4-methvipicolinovi-42.5. 7 8-tetrahydre-

1-nyrazoinid

A-gliseguinolin-6{4H-vhisuifonvibenzoic acid

N : {
S5 SO
72 NN i
N ;O 0
N

184027 LOMS (Method F, ES-APT) RT 2.47 min, m+H = 573.0; 1H NMR (400 MHz,

5 CDCI3E6855(0H. 4, I=50Ha. 817 0UH, 4, =79, 1.2 He), 5.07(1H. 1, J= 1.7 Hz}, 7.88
(IH, ¢ §=82, 1.2 Hz), 770 (1H, £, F = 7.9 Hz), 7.60 (1H, my, 7.51-7.45 (3K, »1}, 7.41-7.35
(3H, m), 6.63 (IH, ), 539 (0H, ¢, = 122 Hz), 413 (IH, 4, J= 170 Hz, 3.77-3.71 (1H, m),
2.92-2.84 (ZH, m), 2.69-2.44 (3H, m}, 2.38 (3H, s).

Example 11AX. (R-(6-((3 5-dimethvlisoyazol-4-vhsulfonviy-1-{4-Huerophenvii-4.42.5,6.7 8-
18 hkexabvdro-1H-pyrazelol34-glisoquinelin-da-vi{4d-methvipyridin-2-vimethanone

f '

/\

\\ 1.«

h..,_f

i
F

{04631 LCMS (Method F, ES-APT: RT 2.79 min, ;m+H = 548.2; [H NMR (400 MHz,

CDCI3Y. § 838 (1H, ¢, J= 4.9 Hz}, 7.65-7.64 (1H, my, 7.46-7 41 (2H, my, 7.28-7.26 (1H, m},

7.25 (1M, 8), 7.20-7.14 (2F, m), 6.52 (1H, 8, 5.49 (1M, dd, J = 12.6, 2.1 Fiz), 4.24 (10, d, T =

16,9 He), 3.95-3.92 (1H, m). 3.04 (1H, &, J = 12.6 Hz), 2.90-2.79 (3H, m). 2.62-2.55 (1}, vu},
.53 (3H, 8}, 2.39 (3H, s), 221 GH. ).

—
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Example 11AY. (R)-(6-((I-cthvl-I H-nyvrazel-4-vhisulfonvi)-1-{4-fluorophenvi-4.43.5.6.7.8-

hexahvdro-1H-pyvrazele3

4-sitsoguinolin-da-vh{pvridin-2-vhmethanone

{ 33

s Ao o P/
N \f Oq.)%fN
/\?AN/\-\\

[0404] LOMS (Method F, ES-APT): RT 2.28 min, m-+H = §33.0; 1H NMR (400 MFiz,
CDCI3): 8 8.66 (1, ddd, J=4.7, 1.7, 0.9 Hz), 7.92- 7.87 (1, m), 7.83 (1H, td, T = 7.5, 1.7 Hz),
7.71 (1H, 8), 7.66 (1H, 8), 748 - 7.41 (3H, m), 7.30 (1, s}, 7.21 - 7.13 (2H, m), 6.46 (1H, &, F =
2.0 Hiz), 5.46 (1H, dd, J= 12.0, 2.0 Hz). 431 (11, d, I = 16.9 Ha), 4.17 (2H, q, } = 7.3 Hz), 3.80
375 (1H, m), 2.95 - 2.77 (2H, m), 2.69 (11, d, J = [2.0 Hz), 2.52 - 2.40 (25, m), 1.50 (31, 1, J

= 7,’}5 ;"{}‘}

(4051 LOMS (Method F, ES-APF: RT 2.72 min, m+H = 565.0; 1H NMR (400 MHz,

CDCIB 6 864 (1H, ddd, J=47,1.7, 09 Hz), 7.94 - 7.78 (5H, m), 7.61 (31, £, I =78 Hz), 7.50
- 7A5¢(5H, m), 7.39- 733 (1K, m), 7.29 (1H, s}, 6.56 (1H, d, I = 2.1 Hz), .56 (1H, dd, } = 12.3,
21 Hzy, 425{(1H,d, 1= 169 Hz), 3.90 - 3.84 (1H, m), 2.92 - 2.78 (3H, m}, 2.58 - 2.48 (2H, m).

Esample 1IBA, (R-46-1(1 3-dimethvl-1H-pyrazol-S-vhsulfonvh-1-(4-Nugrophenvi)-

4,42.5.6 7 8-hexahvdro-1H-pyrazoield.4-clisoguinslin-da-vhi{d-methvinyridin-2-

vhmethanone
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10406) LOMS (Method F, BS-API): RT 2.54 min, m+H = 547.1; 15 NMR (400 MHz,
CDCBY & §.42 (1H, &, = 4.9 Hz), 7.70 - 7.68 (1H, m), 7.48 - 7.41 (28, m), 7.26 - 7.24 (2H, m),
721 -7.04 (2H, m), 6.52 (1H, d, ¥ = 1.9 Hz), 6.40 (1H, d, ] = 0.39 Hz), 5.58 (1H, dd, T = 12.5,
19 Fizy, 428 (11, 4, T = 16.8 Hz), 3.94 - 3.87 (111, my, 3.84 (3H, ¢), 3.02 (1H, &, T = 12.5 Fiz),
2.91 - 2.75 (3H, m), 2.60 - 2.53 (1H, m), 2.39 (38, 5}, 2.17 (3H. 5).

Example 1188, (R3-(I-(4-flusropbenyvh-6-{(Z-(triflugromethvhipvridin-4-vhisulfonvh-

4,4a.5.6,7.8-hexabvdro-1 H-pyvrazolol3 4-¢lisoguinclin-da-v1{4-methvinvridin-2-

ylimethanone

{04671 LCMS (Method F, ES-API): RT 2.99 min, mrtH = 398.2; 1H NMR {400 Mz,
CDCBY S 8R83 (IH, d, J=50Hz), 846 (I1H, dd, F=5.0,04 1), 786 (1H, m}, 7.71 (¥, dd, T
=50, 1.3 Hz), 7.63-7.62 (1H, m), 745-7.40 (ZH, m), 7.29-7.26 (2H, m), 7.18-7.13 (2H, m), 6.50
(18], d, J=2.0 Mz}, 5.64 (1F, dd, T = 12,6, 2.0 Hz), 420 (1H, 4, J = 16.9 Hx), 3.95-3.90 (11, m},
297 (4H, d, I=12.6 Hz}, 2.88-2.80 (2H, m), 2.77-2.70 (1H, m}, 2.57-2.53 (1H, m), 2.39 (3H, s).

thvhpvridin-2-vhisulfonyii-

Egample 11BC, (B)-(i-(4-Buorephenvi6-({(4-{&rifluorome

4.42.5.6,7.8-hexahvdre-1 H-pyrazelel 3 4d-elisoguinoin-da-vD{d-methvipvridin-2-

yiimethanone

{76
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{04087 LOMS (Method F, ES-AP): RT 3.13 min, m+H = 598.2; [H NMR (400 MHz,

COCBy 6882 (1H, d, J =49 Hz), 850 (1H, dd, F =49, 09 Hz), 798 (1H, m), 7.65-7.62 (2H,
my, 747-7.42 (2H, my), 7.27-7.26 (28, m), 7.20-7.14 2H, m}, 6.51 (1H, d, T = 2.0 Hz), 578 (1H,
4d, J=12.9 20 Hx), 425 (1K, 4, =169 Hz}, 407402 {I¥, m), 328 (1H, 4, T = 12.9 Hz},
3.02-2.96 (1H, mj, 2.92-2.83 (ZH, m), 2.54-2.49 (1H, m}, 2.38 (3H, s).

Example 1IBD, (Ry-(1-(4-Tuorophenvh-6-{(5-methvl-1H-pyrazol-d-vhisuifonvii-4,42.5.6.7.8-

hexabvdre-1H-pyrazelol3.d-elisoguinclinda-yDMd-methvipvridin-2-vDimethanone

[6409] LOMS (Method F, ES-APT): RT 2.54 min, m+H = 533.2; 1H NMR (400 MHz,
CDCI3): 6 8.45 (1H, d, J=4.9 Hz), 7.74 (1H, 8), 7.71-7.70 (11, m), 7.46-7.41 (2H, m), 7.28
(1H, 5) 7.26-7.25 (2L, m), 7.20-7.14 (2H, m), 6.49 (iF, d, T = 2.0 Hz), 5.52 (1F, ad, T = 12.0,
2.0 Hz), 427 (1H, d, = 16.9 Hz), 3.84-3.81 (1H, m), 2.91-2.78 (3H, m), 2.60-2.49 (H, m),

2.39 (6H, s).

Example 11BE. (R)-(J-(4-fiworophenyi-6-( 2~ trifluoromethyvDpvridin-4-vDsuifonvi-

4.42.5.6.7.8-hexabvdro-1H-pyvrazelol3 d-slisoguinolin-4a-vix(nyridin-2-yDmethanone

.....
i
~d
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10410] LOMS (Method F, ES-API): RT 3.07 min, m+H = 584.2; TH NMR (400 Mz,
CDCI3): § 8.86 (11, d. T = 5.0 Hz), 8.64 (18, dt, § = 5.0, 1.6 Hz), 7.87 (14, m), 7.85-7.83 (2H.
m), 7.72 (1H, dd, J = 5.0, 1.3 Hz}, 7.52-7.46 (1H, m), 7.45-7.40 (2H, m), 7.28 (1H, 5}, 7.20-7.14
S (2H, m), 6.51 (1H, d, § = 2.0 Hz), 5.61 (1H, dd, § = 12.5, 2.1 Hz), 4.22 (15, &, J = 16.9 Hz),
3.94-3.90 (1H, m), 2.94 (1H, d, J = 12.5 Hz), 2.90-2.80 (2H, m), 2.73-2.66 (1H, m), 2.57-2.53

{1H, m).

10 F
[0411] LOCMS (Method F. ES-APT): RT 3.39 min, m+H 616.8; 15 NMR (400 MHz, CDCI3):

8 8.60-8.58 (1H, m), 7.97 (1H, d, T = 2.1 Hz), 7.85-7.80 (2F, m), 7.76 (1H. dd, T = 8.4, 2.1 Hz).

752 (1H, d, = 8.5 Hz), T48-7.40 (3H, m), 7.27 (1, m), 7.19-7.13 (2H, m), 6.50 (1H, d, J = 2.1

Hzj, $.54 (1H, dd, § = 126, 2.0 Hz), 4.22 (1H, d, 1 = 16.9 Hz), 3.93-3.88 (1F, m), 2.90-2.80 (3K,
15 my, 2.68-2.61 (1H, m), 2.56-2.51 (1H, m).

&-{(3-chlovo-4-methyiphenyDsuifonvi-1-(d-fluorophenv-4.44.5,6.7.8-

Example 1IBG (R

L d-ghiseguinolin-da-vD(pyridin-2-vDimethanone
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[0412) LOMS {(Method F, ES-API: RT 2.81 min, m+H 563.0; [H NMR (400 MHz, CDCI3): &
8.64 (1H,ddd, F=4.7 1.6, 0.9 Hz), 7.91 - 787 (15, m), 7.83 (1H, «d, J = 7.4, 1.7 Hz}, 764 (1},
d,¥= 1.8 Hz), 7.50- 740 (4H, wm}, 731 (1H, 81, 729 (1H, ), 7.20 - 712 (2H, m), 6,48 (1H, 4, §
=2V Hzy, SA52 (TH, dd, F= 122, 2.1 He), 429 (1H, 4, F = 169 Hz), 3.86 - 3.82 (IH, m), 2.92 -
2,70 (3H, m), 2.54 - 2.47 (2H, my}, 2.48 (3H, s).

Esammple TIBH. (Ry-(6-((3.4-difluovephenvisuifonvl-1-(d-fluorophenvii-4.4a.5.6,7.8-

hexahvdre-1H-pyrazoleldd-glisoguinelin-4da-vh{2-(pyvrrolidin-1-vhipyridis-4-viimethanene

()

L\i S oo

W

s , *N'SF
NOOfL @
N AN £

)

N

¢
{8413] LOMS (Method F, ES-APD: RT 2,11 min, mvtH = 619.9; 1H NMR (404 MHz,
CDCBy 8 814 (1H, d,) = 5.0 Hz), 7.69-7.59 2H, m), 746 (1H, s}, 7.40-7.35 (3H, m}, 7.21-
TAS(2H, m), 650 (1H, dd, I =352 1.2 Hz}, 633 2H. 4. = 14.0Hz), 456 (1H, 48, I =114, 1.6
Hzy, 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-
1.8% (4H, m).
Example 11BL (R)-(i-{4-flworophenvli-6-({1-methvi-1 H-pvrazol-3-viisulfonyl)-4.4a,5.6.7 8-
hexahvdro-1H-pyrazole]3.d-glisequinolin-da-vii{{d-(rifluoromethvhipvridin-2-
yhmethanone
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10414] LOMS (Method F, ES-API): RT 2.42 min, m+H = 587.0; 1H NMR (400 Mz,
CDCI33: 3 8.89 (1FL, &, J = 5.0 Hz), 8.14 (1H, m), 7.70-7.68 (11, m), 7.47-7.42 (2H, m}, 7.39
(1H, &, T= 23 Hz), 7.30 (1H, 8), 7.20-7.15 (2, my, 6.57 (1F, 4, I = 2.2 Hz), 6.52 (1H. d. F = 2.1
Hz), 5.56 (1H, dd, I = 12.6, 2.1 Hz), 4.24 (1H, 4, } = 16.9 Hz), 3.96 (3H, 8}, 3.89-3.85 (1 H. m),
206 (1H, 4, T= 169 Hz), 2.93 (1H, 4, T = 12.4 Hz), 2.88-2.79 (1, m), 2.68-2.61 (11, m), 2.51-
2.47 (1FE, m).

Example 11BJ, (B)-(-(4-Buorophenvii-6-{((L-methvi-1 H-pyragol-3-vhsulfonvhi-4.42.5.6.7.8-

bexabvdre-1H-pyrazolo[3.d-glisvauinolin-4a-vDipvridin-2-vhmethanone

[6415] LOMS (Method F, ES-APT): RT 2.15 min, m+H = 519.0; [ NMR (400 Miiz,
CDCI3Y: § 8.67 (1H, ddd, T= 4.7, 1.7, 0.9 Hz), 7.91-7.88 (1H, m), 7.85-7.81 (15, m), 7.48-7.42
(3H. m), 7.38 (1M, &, I =2.2 Hz), 7.31 {1H, 8}, 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, T = £2.5, 2.0 Bz), 4.34 (1H, 4, T = 16.9 Hz), 3.95 (35, 5), 3.88-
3.84 (1H, m), 2.94 (1H, d, J = 16.9 Hz), 2.91 (1H, d, J = 12.4 Hz), 2.88-2.79 (1H. m), 2.67-2.60
(1H, m), 2.50-2.45 (1H, m),
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Example 1IBK (R)-(1-(d-Tluoraphenvi-6-{({S-methvi-1 H-pvrazel-4-viisulfonvil-
4,42.5.6.7.8-hexahvdro-1H-pyrazolel3. 4-glisoguinolin-da-vil4-(trifluoromethyhpvridin-2-
vimethanone

CFs

ETLO

\".4'
N 3 ,xx’ I%N
‘NJ\//‘\) %
N
i
F

5 {0416} LCMS (Method F, ES-API): RT 2.26 min, ;v = 587.0; 1H NMR (460 Mz,
CDCI3R 0 RE3(IH, 4, =49 Hz), 8B A4-8.13 (1H, my, 773 (1H, 8}, 7.68 (1M, dd, T =49, 1.1
Hz), 7.46-7.41 (2H, m), 729 (1H, 8), 7.20-7 44 OH, my, 651 (1M, ¢, F =21 Hz), 545 (1H, dd, J
=12.3, 20 Hz), 419 (1H, ¢, T = 169 Hz), 385380 (1H. m), 293 (1H, d, J = 16.9 Hz}, 2.66-
78 (2H, m}, 2.59-2.50 2H, m), 2.38 (3H, s},

10 Example 11BL. (B)-3«({1-(4-fuorpphenvh-da-{d-{riflnoromethyDpicoinovi-4a.5,7,8-

tetrahvdro-1H-pyrazolofd d-glisoguinolin-6(4H -viisulfonyhbenzonitrile

({Ji
~ N
F?E f,
/\V/’I /

{64171 LOCMS (Method F, BS-API: RT 2.68 min, m+H = 608.0; 1H NME (400 MHz,
CDCI3Y 8 890 (1H, d, J = 5.0 Hz), 8.13 (1H, m), 7.98 (1H, m), 7.91.7.89 (14, m), 7.84-7.81]

15 (IH.m}), 7.74 (1H, dd, I = 3.0, 0.9 Hzj, 7.65-7.61 (1H, m), 7.45-7.40 (2H, m}, 7.29 (1H, 8}, 7.20-
714 CH,m), 6.51 {1H, d. = 2.0 Hey, 553 (1H, dd, J =123, 2.0 Hz}, 418 (1H, d, } = 16.9 Hz),
3.81-3.87 (1H, m), 2.90 (14, d, § = 6.9 Hz}, 2.88-2.77 (2H, m}, 2.58-2.51 (ZH, m).

181
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Example 11BM, (B)-(1-(4-Huoropbenvi-6-{{(1-methvi-1H-pvrazol-S-yhsulfonvi-

4,42.58.6.7 8-hexshvdro-1H-pvrazele{3.4d-slisoguinetin-4da-vhi(4-(trifluorcmethvhipyridin-2-

yhmethanone

{04318] LOMS (Method F, ES-APT): RT 2.55 min, m+H = 587.0; 1H NMR (400 Mz,
CDCEY 6881 (IH. d,J =49 Hz), 812 (IH, m), 7.70-7.6% {1H, m), 7.47-741 (2H, m), 7.35
(18, &, J=21 Hey, 728 (JH, 5), 7.21-7 15 QH, m), 662 (1H, d, T =21 Hz}, 6 54 (1H, 4, T = 2.0
Hz), 350 (0H, dd, J=12.4,2.0 Hzy, 418 (1H, d, I = 16.9 Hz), 3.95 (3H, s}, 3.94-3.90 (1H, m),
3.02 (1, d, J=12.6 Hz), 292 (1H, d, J = 16.9 Hz), 2.86-2.74 {2H, m), 2.60-2.55 (1H, m).

Exanople 11BN, (R)-(6-((3 . S-dimethyvi-1H-pyrazel-4-vhsutonv-i-{4-fuorephenyl)
4.42,5.6.7.8-hexabvdre-1H-nvrazolel3 d-olisoguinslin-da-vhi(d-(irifluoremethviipyridin-2-

yvhimethanone

\JF3
3
3
\N‘ 9 O\\Sfp
\/‘\ -~
N&\jiii N N
NS N\
/”5&
N
'{.Z

{419]  LOMS (Method F, ES-APD: RT 244 min, m+H = 601.2; 1H NMR (400 MHz,
CDCBY 884 (IH. 4. J =49 Hz), 813 (1H, brs), 7.69 (1H, dd, 1 = 4.9, 1.0 Hz), 7.61 (1H, s},
7.47-7.41 (2H, my, 728 (1H, ), 7.20-7.14 (2H, m}, 6.51 (1H, . J = 2.0 Hz), 546 (1H, dd. } =

i82
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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 (31,5, 2.92 (1H, d, T = 169
Hz), 2.87-2.76 (2H. m), 2.58-2.50 (2H. m), 2.34 (3H, s).

Example 1180, (R3-(6-((1 H-pyrazol-4-vhisulienvD-1-(4-fluorophenyi)-4.43,5,6.7 8-

ridin-2

trifiueromethviipy

hexahydro-1H-pyrazele|3.d-glisoguinelin-da-vij(4-(

yhmethanone

[0420] LOMS (Method F, BS-APT): RT 2.28 min, m+H = 573.2; 1H NMR (400 MHz,
CDCI3): 6 11.0 (1H, brs), 8.86 (1H, d, T= 4.9 He), 8.15 (1H, m), 7.83 (2H, 8}, 7.71-7.69 (1H,
m), 7.46-7.41 (2H, m), 7.31 (1, €}, 7.20-7.14 (2H, ), 6.50 (11, &, T = 2.0 Hz), 5.44 (11, dd. ]
=12.1, 2.0 Hz), 420 (1H, d, T = 16.9 Hz), 3.82-3.78 (1H, m), 2.92 (1 H, d, T = 16.9 Hz), 2.87-
278 (1H, m), 2.67 (1H, d, T= 12.2 Hz), 2.52-2.40 (2H, m).

Example 11BP, (Ri-{1-(4-RucrophenvD-0-({(L-methyl-3-{irifluoromethyh-1H-nyrarol-4-

-4,44,5.6,7.8-hesahvdro-1H-pyrazoleld.4-glsoauinolin-da-vDipyridin-2-

Deulfenyl

viimethanone

O
)
{B423] LCMS (Method F, ES-API): RT 2.47 min, ;v+H 587.0; 1H NMR (400 MHz, CDCI3) &
8.61 (1H,ddd, T=4.8, 17,09 Hz), 7.90 - 7.80 (2H, m), 7.74 (1H, 5), 7.48 - 7.42 (3H. m), 7.2%
(1H, ), 7.21 - 7.14 (2H, m), 6.51 (1H, &, F = 2.0 Hz). 5.50 (1H, dd, J = 12.6, 2.0 Hz), 4.26 {1H,

{83
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d,J = 16.8 Hz), 3.92 (38, 8}, 3.89 - 3.85 (1H, m), 2.98 (1H. &, 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 11RO, (B-(1-(4-Huoropheny})-0-((3.4.5-trifluoraphenylsulionyh-4.42.5.6.7,8-

vrazalel 3 d-glisoguinolin-da-vhid-(triflueromethviipyridin-2-

5 vhmethanone
Fs
N © stffj .

N E”'\,’?’ % Xy

) \Nf' /}"’L‘vj /’l r
;‘.’:‘-/-"‘S é-'
VA
F

[8422] LCMS (Method F, BS-APT): RT 2.85 min, m+H = 637.2; 1H NMR (400 MHz,
CDCIA): 8 8.87 (1H, d, J= 4.9 Hz), 8.14 (1H, brs), 7.72 (1H, dd, I = 4.5, 1.0 Hz), 7.46-7.41 (2H,
m), 7.37-7.31 (2H, m), 7.29 (15, 8, 7.20-7.15 (2H, m), 6.52 (1H, &, 7 = 2.1 Hz), 5.50 (11, dd, J

10 =12.3,2.1 Hz), 417 (1H, d, ] = 16.9 Hz), 3.88-3.83 (1H, m), 2.91 (1H, d, ] = 16.9 Hz), 2.88-
2.78 (2H, m), 2.61-2.51 (2H, m).

Example TIBR. (R)-(I-{4-chlovophenvi-6-((1-methvii H-pyvrazel-3-vhsulfonvi-

4.4a.5.6.7.8-hexahvdro- 13 -pyvrazeie] 3 d~clisoauinolin-4a-vI4-(riftuoromethvDpvridin- 2~

vhmethanone

{5 ci
0423] . LOMS (Method F, ES-APT): RT 2.60 min, m+H = 603.2; 1H NMR (400 Mz,
CDCI3): 6 8.88 (1H, d. = 4.9 Hzy, 8.14 (1H, brs), 7.68 (1H, dd, J = 4.9, 1.0 Hz), 7.47-7.41 (4H,
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m), 738 (1, d, F = 2.3 Hz), 732 (1H, 5), 8.56 (1H, d, } = 2.3 Hz), 6.55(1H, d, J = 2.0 Hz}, 5.55
(16, dd. J =125, 2.0 Hz), 423 (1H, d, F = 16.9 Hz}, 3.96 (3H, s}, 3.82-3.85 (1H, m}, 2.95 (1H,
4, 1=169H2),2.94 (IH, d, J = 12.5 Hz), 2.89-2.80 (1H, m), 2.69-2.63 (1H, m), 2.51-2.47 (1H,

i

Example 11BS, (R)-(6-{(1H-pyrazol-d-vhisulfonvil-1-{4-fluorephenvi)-4.48.5.6,7.8-

¥4

hexabvdro-iH-pyrazolel3.d-clisoguinglin-da-vi{pyridin-2-yhmethanone

9
L\\N \fo r\\é‘p
VB2 N I

[0424] LCMS (Method F, ES-API): RT 2.25 min, me+H = 505.0; 1H NMR (400 MHz,
CDCI3Y: § 1112 (15, br. s), 8.65 (1H, ddd, F = 4.7, 1.6, 1.0 Hz), 8.36 (1FL &, J = 0.6 Hz), 7.88 -

10 7.81 QH, ), 778 (1H, d, J = 0.6 Hz), 7.51 - 7.39 (34, m), 7.31 (1€, s). 7.20 - 7.13 (2H, m),
6.50 (1H, d, J = 2.0 Hz), 5.50 (11, dd, J = 12.1, 2.0 Hz}, 4.24 (JH, d, F= 17.0 Hz), 3.86 - 3.78
(TH, m), 2.91 (1H, &, § = 17.0 Hz), 2.86 - 2.74 (2, m), 2.64 - 2.45 (2H, m).

Example VBT, (R-(6-({1-methvi-U-pyrazol-3-viisulfonyl-1-(4-(iriflusremethviiphenvh)-

4.42,5,6.7 B-hexahvdre-1H-pyvrazole!3.4-glisoguinslin-da-vDipyridin-2-vhmethanone

%, A0 oo

N

//" \{ N’“‘Y’
SOSRN

5 N\
1 S i 3{.4'
[6425] LOCMS (Method F, ES-API): RT 2.48 min, mytH = 569.0; 1H NMR (400 MHz,
CDCI3: 8867 (1H, ddd, 1=48, 1.8, 09 Hz), 7R (IH, dt, J=79, 14 Hz), 783 (IH,td, I =

7.6, 1.8 Hz), 774 (OH, d, ] = 8.4 He), 7.63 (2H, d, = 8.4 Fiz), ?.4.6(;}1 ddd, F=7.6,4.8, 1.4
Hz), 738 (JH, d, I = 2.3 Hz), 7.37 (1H, 8), 6.59 (| H, br. 4, T = 2.3 Hz), 6.58 (1, br. d, J = 2.3

iss
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Hzy, 553 (1H, dd. T = 12,5, 2.0 Hz}, 437 (1H, d, } = 17.1 Hz}, 3.96 (3H, 5), 3.87 (1H, ddt. I =
8.5,4.1,2.0 Hzy, 2.98 - 2.80 (3H, m}, 2.66 (IH, ddd, J = 12.6, 11.1, 3.5 Hz), 2.53 - 2.44 (1H, m).

(3. 4-diffuoronhenvhsulfonvi-1-(4-fluorephenvyl)-4.4a.5.6.7.8-

hexabvdro-1H-pyrazolo{3 d-slhisoguinolin-da-vi)(thiazoel-4-viimethanone

X
F

10426] LOMS (Method F, ES-API): RT 2.76 min. m+H = 556.9; TH NMR (400 Mz,
CDCI3): 6 8.87 (TH. d, J =22 Hz), 824 (1H, d. J = 2.2 Hz), 7.56 - 7.46 (2H, m), 7.46 - 7.39
(2H, m), 7.29 - 7.23 (2H, m), 7.19 - 7.12 QH, m), 6.52 (1H, d, § = 2.1 Hz). 5.45 (1H. dd, J =
12.4,2.1 Fz), 4.15 (1H, 4, § = 17.0 Hz), 3.89 - 3.84 (1F, m), 2.92 - 2.80 (28, m), 2.73 (1H, &, J
= 12.5 Hz}, 2.57 - 2.50 (2H, m).

Example 11BY, (R3-(6-((1 . 2-dimethvi-1 H-imidazel-4-viisulfonvli-1-(4-fluoronkenyl)-

4.42.5.6.7.8-hexahvdre-1H-pvrazels]34-vlisoguivolin-da-vii{4-{rifluoromethvDpvridin-2-

vhimethanone

[6427] LCMS (Method F, ES-APT): RT 2.28 min, m+H = 601.1; [H NMR (460 MHz,

CDCRY: 6 8.87 (1H, d, J= 5.0 Hz), 8.13- 8.11 (1F, m), 7.70 - 7.65 (16, m), 7.49 - 7.40 (2H, m),
7.30 (11, s), 7.20 - 7.14 (QH, m), 6.5 (1H, d, T = 2.1 Hz), 5.54 (11, dd, T = 126, 2.1 Fiz), 4.23
(1H, d, 7= 17.2 Hz}, 3.83 (1H, ddt, ] = 8.5, 4.0, 2.1 Hz), 3.58 (3H, s}, 2.99 (1F, d. T = 12.6 Hz),

186
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297 (1H, 4, } =172 Ha), 2.82 (1H,tdd, F = 14.8,59, 2.4 Hz), 270 - 2.61 (1H, m), 2.47 - 2.43
(1H. m), 2.37 (3H, s).

Example 11BW, (Ri-(6-((1.2-dimethvi-1 H-imidazel-S-viisulfonvh)-1-(4-fluorophepvi)-
4.42.5.6.7 8-hexahvdro-1H-pyrazele]3 d-slisoquingiin-da-v{d-(triflueromethvlpvridin-2-

vhmethanone

[8428] LCMS (Method F, ES-APT): RT 220 min, mtH = 601.0; 1H NMR (400 MHz,
CDCI33 8876 (1H, 4, J=50Hz}), 8.04 (IH, 8}, 772 - 765 (1H, m), 7.45 - 741 (3H, m), 7.24
(14,8),7.22- 713 (ZH, m}, 6 55 (1H,s), 360 (IH, dd, J = 129, 2.0 Hz}, 408 (1H. 4, 1= 169
Hz), 4.01 -3.96 (1H, m), 3.40 (3H. ), 3.12 (1H, d, J = 13.0 Hz), 2.96 - 2.82 (3H, m}, 2.6% - 2.59
{(1H, m), 2.12 (3H. s}.

Example 118X, (R
4.45.5.6,7.8-hexabyvdre-1H-pvrazolel3 4-clisoguinolin-4a-viW4-(riffuoromethvDopyridin-2-

vhmethanone

i~{4-Thworophenvi-6-((I-methvi-1H-imidazol-2-vhsulienyll-

AN %o
200080

O

o~
b

[0429] LOMS (Method F, ES-APT): RT 2.49 min, sv+H = 587.0; 1H NMR (400 MHz,
CDCIRY: 6 8.83 (1H, 6, T=5.0 Hz), 8.15- 8.13 (1H, m), 7.70 - 7.64 (1H. m), 7.51 - 7.42 (2H. m),

e
23]
X
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730 (1K, 5,723 - 7.14 (28, m), 7.00 (0H, &, T = 1.1 Hz). 6.90 (1, d, J = 1.1 Hz), 6.57 (11, ¢, }
=21 Hz), 5.60 (1H, dd, § = 13.0.2.1 Hz), 424 (18, &, T = 17.0 Hz). 3.93 (14, ddt, = 02, 4.2,
2.1 Hiz), 3.80 (3H, 8), 3.57 (1H. &, § = 13.1 Hz), 3.28 - 3.15 (1H, m), 3.01 (1H, 4, J = 17.0 Hz),
2.87 (1H, dddd, 1 = 15.1,12.6, 6.1, 2.4 Hz), 2.58 - 2.51 (11, m).

Example 1IBY, (R-(6-((-ethyi-1 H-imidazel-4-visulfonvD-1-(4-fluorophenvi)-4.4a.5.6,7,8-

bexahvdre-1H-pyrazolol3.4-glisoquinelin-da-vh4-(rifluoromethylpyridin-2-

viimethagone
CF,
;
C]
SO QP
a “E N
N\/ ! .k E\‘i \K \>
N & N
o
N7
¢

{04307 LCMS (Method F, ES-API: RT 234 min, m+H = 601.1; 1H NMR (400 MHz,
CDCI3:6887(1H, d,J=49Hz), 814 0H. m}, 767 (IH, dd, J =49, 1.0Hz), 749 (1H, 4. ] =
1.4 Hz), 7.47-742 (2H, m), 740 (1H, d, 1 = 1.4 Hz), 730 (01K, 8), 7.20-7.14 (2H. m), 6.51 (iH,
4, J=21Hz), 5.58(IH, dd, J =124, 2.1 Hzp, 424 (0H, 4, = 169 Hx), 4.02 (ZH, . = T4 Ha),
3.88-3.83 (1M, m), 3.03 (1H, & J = 12.4 Hz), 2.96 (1H, &, § = 16.9 Hz), 2.87-2.78 (1 H, m), 2.72-
2.65 (1H, m}, 2.50-2.46 (1H, m), 149 BH, , T =74 Hz}.

Example 11BZ, (R-(6-((1-cthvi-1H-pyrazol-d-visulfonvl)-1-(4-fluorephenvli-4.48.5.6,7.8-

risoguinelin-da-vD{thinzel-4-vDimethanone

hexabvdre-1H-pyvrazeloidd-

188



WO 2013/177559 PCT/US2613/042732

53
N y
.
2 H E\i N §
T \ﬁ N
N o e M
i
1\ 'I

(0431 LOMS (Method F, ES-APL): RT 2.34 min, m+H = 539.0; 15 NMR (400 Miiz,
CDCI3): 6 8.89 (16, 4, J= 2.2 Hz), 8.26 (1M, &, T =22 Hz), 7.73 (1M, 8), 7.67 (11, d, F = 0.7
Hz), 748 - 7.39 (2H, m), 7.30 (14, 8), 7.21 - 7.12 (2H, m), 6.52 (1H, d, J = 2.2 Hz), 5.42 (1H,

5 dd,J=12.1,22 Hz), 425 - 4.13 3F, m), 3.80 (1H. dde, = 10.5, 6.4, 2.0 Hz), 2.94 - 2.81 (2H,
m), 2.63 (1H, d, J= 12.1 Hz), 2.55 - 2.38 (3H. ), 1.52 (3H, ¢, § = 7.3 Hz).

Example 11CA. (Ri-(1-{4-flvorophenyvii-6-((I-propyvi-1H-pyrazol-4-vhisulionyli-4.48,5.6,7.8-

hexabydre-1H-pyrazele!34-glisoguinclin-da-vipyridin-2-viimethanone

L
i

\N,» .;.O O\\' ij
7 /\N»S

10 [6432] LOMS (Method F, BS-API: RT 2.36 min, m+H = 547.2; 1H NMR (400 MHz,
CDCI3Y: § 8.66 (1H, dg, J = 4.8, 0.8 Hz), 7.90 (1H, dt, 1 = 8.0, 1 2 Hz), 7.84 (1N, td, 1=7.6, 1.6
Hz), 7.6% (2H. dd, } = 14.0, 0.8), 7.49-7.42 (3H, m), 7.30 (1H, 5), 7.19-7.14 (2H, m), 6.49 (1H, &,
J=2.0Hz), 546 (1H, dd, ¥ = 12.0. 2.0 Hz), 432 (1H, ., } = 16.8 Hz), 4.07 (QH. ¢, I = 7.0 Hz),
3.79-3.75 (LH, m), 2.91 (1H. &, J = 16.8 Hz), 2.88-2.80 (1H, m), 2.67 (1H. 4. J = 12.0 Hz), 2.50-

—
195

2.39 (2H, m), 1.89 (2H, sex. J = 7.6 Hz), 0.91 (3H. 1, I = 7.6 Hz).

Example 11CB, (3-G-(d-fluerophenvhi-6-{(1-(2-methoxyethyi-1 H-pyrarel-d-visulfonvi}-

4.4a.5.6.7.8-hexahvdro-1 H-pyrazolol 3 4-glisoguinelin-4a-vIpvridis-I-vhimethanone
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10433]  LOMS (Method F, ES-API): RT 2.19 min, avbH = 563.3; 1H NMR (400 MHz,
CDCIZ): § 8.67 (1IH. d, T = 4.9, 1.7, 0.9 Hz), 7.92-7.80 (1H, m), 7.84 (1H. dt. J = 7.5, 1.7 Hz),
7.81 (1H, s}, 7.66 (1H, d, T = 0.5 Hz), 7.49-7.42 (3H, m), 7.31 (1H, s}, 7.19-7.13 (2H, m), 6.49
(1H, d J=2.1 Hzy, 5.46 (18, dd, J = 12.1, 2.1 Hz), 432 (1H, d, ] = 16.9 Hz), 4.28 (2H. dd, J =
4.9 Hz),3.79-3.75 (1H, m), 3.71 (2H. dd. T = 4.9 Hz), 3.32 GH, ), 2.91 (1K, d. J = 16.9 Hz),
2.88-2.78 (1H, m), 2.66 (1H, d, § = 12.0 Hz), 2.51-2.39 (2H, m).

Example 11CC, (B)-(6-((3 4-dichiorophenvhsulfonvil-1-(4-fluorophenvi)-4 4a,5.6.7.8-

viazoleidd-clisoguinelin-da-vH{1-methvi-1 H-pyrazol-4-viimethanone

[0434] LOMS (Method F, ES-APT): RT 2.52 min, m+H = 586.1; 1H NMR (400 MHz,

CDCI3Y: § 7.88 (1H, 5), 7.87 (1H, d, 7= 1.8 Hz), 7.84 (1HL 4, J = 0.5 Hz), 7.63-7.58 (2H, m),
746-7.41 (H, m), 7.35 (1H, 5), 7.22-7.16 (2H, m), 6.50 (1H. 83, 4.55 (1H, dd, J = 1 1.4, 1.7 Hz),
3.89 (3F, 5), 3.89-3.82 (1H, m), 3.29 (1¥, &, J = 17.2 Hz), 2.76 (1M, d, T = 17.2 Hz), 2.62-2.45

(3%, my, 2.42-2.37 (1H, m}.

Example 1100, (B-(3-{d-Huorophenvi-6-({I-isonropyvl-1 B-nvrazei-d-vhsulfonvh-

4.42.5.6.7. 8-hexshvire.
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10435]  LOMS (Method F, ES-API): RT 2.41 min, m+H = 547.1; 1H NMR (400 Mz,
CDCIZ): 5 8.67 (1H, ddd, J = 4.8, 1.8, 0.9 Hz), 7.90 (1H, ddd, J = 7.9, 1.3, 0.9 Hz), 7.84 (1H. td,
1=7.5, 18 Hz), 7.73 (1H, 5). 7.66 (1H, d, I = 0.7 Hz), 7.52 - 7.41 (3H, m), 7.30 (1H, 5), 7.21 -
742 (2H, m). 6.50 (1H, d, F = 2.1 Hz), 5.47 (1H, dd, J = 12.0, 2.1 Hz), 4.49 (1H, hept, ) = 6.9
Hz), 432 (1H,d, J = 17.0 Hz), 3.80 - 3.74 (1H, m), 2.93 (1, &, T = 17.0 Hz), 2.88 - 279 (18,
m), 2.68 (1HL, .3 = 12.0 Hz), 2.58 - 2.39 (25, m), 1.52 (614, 4. J = 6.9 Hz},

Examples 11CE, 11CK and 110G,

CFj
{R)-(1-(4-fluorophenyi}-6- /\E
{(Z-methyt-ZH-1,2 3-triazol- N i o 0
d-ylsulfonyl)-4.44,5.6,7 & N/N ng‘ N
11CE hexahydro-1H- Nvf“g’ N e
| pyrazolo]3,4-glisoquinolin. N -—W ey
4a-y1)4- .
{triftuoromethy Hpyridin-2- P
ylmethanone \:\ -
d
CFa

{(R)-(1-(4-fhuorophenyi}-6-
{{1-methyl-1H-1,2 3-triazol-

S-yhsulfonyiy-4,4a,5.6,7 8- {
o hexahydro~1F- N,
HCF azolol 3 A-olisoquinoli N
pyrazolol3, —g_E;bm}mm}un» N
4a-yIid-

{trifluoromethylpyridin-2-
yhmethanone
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{R)~{1-{(4-fluorophenyij-6-
{{ t-methyl-1H-1,2 3-triazol-
4-yhsutfonyl)-4,42.5,6,7,8-
hexabydro-1H-
pyrazolo]3,4-gHsoquinolin-
da~yli(4-
{triffuoromethylipyridin-2-
ylimethanone

TG

{84361 Prepared from Prepuration | of Intermediate 89, LUMS (Method F, ES-API: RT 2.55
min, mH = 588.0; 1TH NMR (400 Mz, CDCI3): 3 8.89 (1H, dt, 1= 5.0, 0.8 Hz), 8.15-8.13
(JH, m), 781 (UM, 8}, 7.70 (1H, ddd, J = 5.1, 1.7, 0.8 Hz), 748 - 742 (2H, m), 730 (1H, ¢, 7.22
-7.13 {z.ii m), 6.54 (18, d, J =22 Hz), 559 (1M, dd, = 12.7,2.2 Mz}, 4.25 (31, 8}, 4.22 {1H,
d, J=17.0Hz), 3.90 (1H, ddt, J = 10.6, 6.0, 2.0 Hz}, 299 (1H, d, = 127 Hz), 295 (1H, 4, I =
17.0 Hz}, 2,84 (1H, tdd, F=12.7,59,3.0 Hz}, 2.74 - 2,67 (IH, m}, 252 (1M, br. dt, F = 14.6, 2.7
Hz).

18437} Prepared from Preparation 2 of Intermediate 89, LUMS (Method F, ES-API): RT 2.50
i, myH = THNMR (400 MHz, CDCRBY SREO (1M, . I = 4.9 Hey, 811 (TH, m), 7.91
(1H, 5), 7.73-7.71 (1H, m}, 747-741 (ZH, m), 728 (1H, s}, 7.21-7.16 (2H, m), 6.56 (1H, s}, 5.51
(1M, dd, J =127, 2.1 Hz), 4.13 (1, d, } = 16.9 Hz), 4.11 (3H, 5}, 4.01-3.93 (1K, m), 3.00 (11,
d, =127 Hz), 292 (IH, 4, I = 16.9 Hz), 2.87-2.81 (2H, m}, 2.65-2.60 (1H, m).

{84381 Prepared from Preparation 3 of Intermediate 8%, LCMS {(Method F, ES-API: RT 2.41
muin, m+H = 588.2; 1H NMRE (400 MHz, CDCI3: § 887 (1H, 4, J = 4.9 Hz), 815 (1H, m). 7.89
(1H, 5}, 7.70-7.69 (1H, m), 7.48-7.43 2H, m), 7.31 (1H, 5), 7.21-7.15 (QH. m), 6.54 (1H, 5), 5.61
(1H, dd, J = 12.5,2.0 Hz), 423 (1H, d, ] = 16.9 Hz), 415 (3H, 8), 3.95-3.87 (10, m), 3.14 (11,
d, =125 Hz), 2.96 (1H, d, J = 16.9 Hz), 2.88-2.78 (2H, m), 2.57-2.48 (1H, m).

Examples 11CH, 11CT and 11CJ,
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rff’\ ~
(R)-(6-((2-cthy]-2H-1,2. 3~ LM o o
triazol-4-yhsalfonyi)-1-(4- /‘\%\ ,é"?O N
fluorophenyl)-4,4a,5,6,7 &- N I ; N \ﬁ N
11CH hexahydro~1H- ‘N"‘L\//\\/J = N
pyrazolof3 4-ghsoquinolin- |
da-yH{pyridin-2- /
vhmethanone \:}‘I"I
d
o i
(R)-(6-((1-ethyl-1H-1,2.3- Ao oo\
¢ triazol-S-yDysuifonyl)-1-(4- N° S
i flucrophenyl}-4,4a,5,6,7.8- i\i& { N '{ N
11y hexahydro-1H- NP \./J ~N
pyrazelof3 4-glisoquinotin- ==
4a-ypyridin-2- S /
yhimethanone &f/’
3
2N
(R)-(6-((1-cthyl-1F-1.2,3- L l0o oo
triazol-d-yiysulfonyi)-1-{4- N R4
fluorophenyl)-4,4a,5,6,7 8- N i Pf \[ “N
PG hexahydro-1H- N7 ~N
pyrazelo]3.4-glisoquinclin ¢ )
da-yhi(pyridin-2- (’:\ﬂ\* /
vhmethanone -
¢

[043%] Prepared from Preparation | of lntermediate 90. LCMS (Method F, ES-APT: RT 2.44
min, mHH = 534.0; 1H NMR (400 MHz, CDCI3): § 8.68 (1H, ddd, I=4.8, 1.7, 0.9 Hz}, 7.88
(IH, ddd, J=79, 1.7, 09 He), 784 (1H, td, I = 7.4, 1.7 Hz), 7.80 (1H, 8}, 7.51 - 740 (3H, m},
730 H, 83, 7.22- 7422, m), 6.51 (IH, d,J =21 Hz}, 561 {IH, dd, F=12.7, 2.1 Hz), 4.5}
(2H, q =73 Hz), 432 (0H, 4, = 17.0 Hz), 390 (JH, ddt, J = 1.0, 6.0, 2.0 Hz}, 3.00 - 2.90
(2H, m), 2.84 (JH, tdd, J == 12.7, 6.0, 3.0 Mz}, 2.76 (JH, ddd, J= 12,7, 11.0, 3.3 Hz), 2.530 (1H,
dt, J =143, 3.6 Hz), 1.59(3H, 1, J= 7.3 Hz).

{04407 Preopared from Preparation 2 of Intermediate 90, LCMS (Method F, ES-APD: RT 2.42
min, m+H = 5341 TH NMR (400 Mz, CDCI3): 3 8.61 - 8535 (1H, m). 7.88 (1H, s}, 7.86 - 7.79
2H, ), 7.52 - 740 B, m), 7.27 (1H, br.s), 7.22 - 713 (2H, m), 6.34 (1H, br. s}, 5.62 (1H, dd,
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3= 12.6, 2.0 Hz), 4.50 - 436 (2H, m}, 421 (1H, d, ] = 16.9 Hz), 3.98 - 3.89 (14, m). 3.13 (1H,
d, 1=12.7 Hz), 2.96 - 2.76 (3H, m), 2.64 - 2.56 (1}, m), 1.51 (35, t, J = 7.3 Hz).

{8441} Prepared from Preparation 3 of Intermediate 96, LOMS (Method F, ES-APT): RT 2.32
min, m+H = 53415 TH NMR (400 MHz, CDCI3): & 8.66 (1H, ddd, J = 4.8, 1.8, 0.9 Hz), 7.92 -
787 2, m), 783 (1H,1d, T= 7.7, 1.8 Hz}, 749 - 740 (3H, n), 7.30 (1H, s}, 7.21 - 712 (2H,
m), 6.51 (1EL br. s}, 5.39 (18, dd. J = 12.6, 2.1 Hz), 4.45 (2H, q, } = 7.4 Hz), 431 (1K, d, T =
169 Hz), 398 -387(IH, m), 3.4 (IH, 4, S =120 Hz), 294 (1R, 4, = 169 Hz), 2.87 - 2.78
{2H, m}, 2.56 - 2.44 (1H, m}, 1.59 (3H, t, J = 7.4 Hz).

Fxamples 11ICK, 11CE and 11CM.

(RI-(6-{(2-cthyl-2H-1,2.3-
triazol-4~yhsutfonyl)-1-(4-
fluorophenyl}-4,42,5,6,7,8-
hexahydro-1H-
pyrazolo[3 4-glisoquinchio~
4a-yDi{4-
{trifluoromethyDpyridin-2-
vhimethanone

11ICK

{(R)-(6-{((1-cthyl-1H-1 2,3~
triazol-S-yisulfonyi)-1-{4-
fluorophenyi)-4,4a,5,6,7,8-
hexahydro-1H- N T L/
vrazoiol3.4-olisoguinohin- (. .
yrazolof 3.4 t,-]isoqd.no i N W
da-yi}4- :5[\
(trifluoromethyvipyridin-2- %{
F

11CL

yhmethanone
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CF3
(R)-(6-({}-cthyl-1H-1,2,3~ N
triazol-4-vijsulfonyi}-1-(4- o o
fluorophenyl)-4,4a,5,6,7 8- N ﬁ\”"’\ O\ £
11CM hexahydro-1H- ?\/\ “1*” | N7 l uN
pyrazalol3,4-glisoquinolin- —'*\/A\/J ~n
da-y1}{4- /‘3
{trifluoromethylpyridin-2- J'
yhmethanone \//
F

{04421 Preparcd from Preparation | of Intermediate 90. LCMS (Method F, ES-APT: RT 2.67
min, m+H = 602.0; 1H NMR (400 MHz, CDCI3L 8889 (TH. 4. T =51 Hz), 8.16 - 812 (11,
my, 7.8 (iH, s}, 7.71 {(1H, ddd, 7= 5.0, 1.8, 0.7 Hz), 7.49 - 740 (2H, m}), 730 (1H, s), 7.23 -
TASQ2H, m), 6.534 (17, d, T = 2.1 He), 559 (¥, dd, J=12.7, 2.1 Hz), 4.51 2H, ¢, J= 7.3 Hz),
422 (11,8, J=170 1-313,3.95-3,84(113 ) 2.97 (1H, d, 7= 12.7H2, 295 (11, 4, I=17.0
Hz),2.89- 278 (1H, m), 2.73 - 2.66 (1H, m), 2.58 - 247 (1H, m), L.39 (3H, £, F = 7.3 Bz2).

{6443} Preparcd from Preparation 2 of Intermediate 90, LOCMS (Method F, ES-APT; RT 2.62
min, - = 602.1; 1T NMR (400 MHz, CDCI3): § 881 (1H, 4, 7=5.1 Hx), 8.12 - 8.11 (1H,
my, 789 (1H, ), 7.72 (114, ddd, J= 5.1, 1.8, 0.7 Hx), 748 - 739 (2H, }ﬁ}, 728 (1H.s), 7.24 -
7.13 (2H, m), 6.57 (1H, br. §), 5.54 (1F, dd. J = 12.8, 2.1 He), 4.53 - 4.40 OH, m), 4.14 (11, &, J
=169 Hay, 4.01-300 (1H, m), 3.0 (OO, 4 I= 128 Hz), 292 (IH, &, J= 169 Hz), 2.86 - 2.79
{2H, m), 2,68 - .55 (4H, m), LS2 (BH, v, F=7.2 Hz).

444! Prepared from Preparation 3 of Intermediate 90, LOMS (Method F, ES-API): RT 2.53
min, m+H = 602.1; |H NMR (400 Mz, CDCI3): 6 8.88 (1H. br. &, J= 5.1 Hz), 8.15- 8.14 (11,
), 790 (IH, 8}, 7.69 (1H, ddd, F= 5.1, 1.8, 0.8 Hzy, 749 - 741 (2H, m), 7.31 (I1H, s}, 7.23 -
7.13 (2H, m), 6.54 (1H, br. s}, 5.62 (1H, dd, T = 12.8, 2.1 Hz), 4.46 (2H, q, F= 7.4 Hz), 423 (1H,
d, J= 17.0H2), 3.94 - 38K (1H, m), 317 (IH, 4, F= 128 Hzp, 297 (1FL 4. T = [7.0 Hz), 2.89 -
2.80 (2H, m), 2.57 - 2.46 (1H, ), 1.60 3H, 1, } = 7.4 Fiz).

Examples TICK, H1CO and 1ICP,

195



10

WO 2013/177559

PCT/US2013/042732

FICN

(R)-{1-(4-fluorophenyl}-6-
{(Z-propy}-2H-1,2,3-
triazol-4-ylsutfonyl)-
4,43,5,6,7 8-hexahydro-
1H-pyrazolo[3,4-
glisoguinolin-4a-
vi¥(pyridin-2-
yiymethanone

HCG

(R)-(1-(4-fluorophenyl}-6-
{{1-propyl-1H-1,2.3-
triazol-S-yDsutfonyh-
4.4a,5,6,7 8-hexahydro-
1H-pyrazolo]3,4-
glisoguinohn~4a-
yixpyridin-2-
vimethanone

1¥CP

{(R)-{1-{4-fluorophenyl}-6-
{{1-propyl-1H-1,2 3.
triazol-4-yhsulfory -
4 4a,5,6,7 8-hexabydro-
1H-pyrazolo[3,4-
¢ Hisoguinolin-4a-
yi}(pyridin-2-
yhmethanone

{644 5]
nan, m+H = 548.2;

{(1H, ddg, § =

730 (JH, 8), 7.26-7.
(M, 3= 7.1 Hz), 432 (1H. 4, ] =
16.9 Hz), 2.89-2.80 (1H, m), 2.71-2.64 (1H, m), 2.52-2.47 (1H, m), 2.00 (2H, sext. §
= 7.1 Hz), 0.93 GH, ¢, T =

{1H,d,J=

(446]

min, miH =

{1H, 8}, 7.87-7.81 CH, m}, 7.48 {I1H, ddd, } =
T20-714 (2H, my, 6.54 (AL brs), 561 (1H, dd, J =

7.9, 14, 0.9 Hz), 783 (1H, di, | =
14 (2H. m), 6.51 (1H, d, § =

16.9 Hz3, 3

7.1 Hz).

196

(8859 (I, ddd, J
6.8, 4.9, 2.1 Hz), 7.46-7
12.7,2.0 Hz), 4.40-4.29 (2H, m}, 4.22

2.95 (1H, 4. T =

Prepared from Preparation | of Totermediate 91, LCMS (Method F, ES-API): RT 2.54
TBNMR (400 MHEz, CDCI3): S 868 (1H, ddd, J = 4.9, 1.6, 0.9 Hz), 7.88
<74, 1.6 Hzy, 780 (1H, 3,7
=20 Hzy, 560 (1H, dd, J=12.5,2
92-3.87 (1H, m}

49-7 42 (3H, m),
2.0 Hz), 4.42

12.5 ¥z, 2.52

Prepared from Preparation 2 of Intermediate 91, LCMS (Method F, ES-API: RT 2.47
548.2; TH NMR (400 Mz, CDCI3}

=49 1.6, 0.9 Hz), 7.88
A1 (2H, w), 7.27 (1H, 5},

(1H,
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min, mH =

Examples 11C

HCOH and 110K,

16.9 Hzy, 3.97-3.89 (1H, m), 3.12 (1M, &, I =
1,07 Hz), 093 3H, t.J =

dt J=

PCT/US2013/042732

12.7 Hzy, 2.91-2.81 (3H, m), 2.64-2.5

7.1 Haz).

Prepared from Preparation 3 of Intermediate 91. LOMS (Method F, ES-APT): RT 2.37
- 548.2; 1IH NMR {400 MHz, CDCI3) § 8.66 (1H, ddd, § =47
7.88 (24, m}, 7.83 (1H
6.51 (1H, ), 5.60 (1H, dd. J = 12

7.1 Hzy,

11CQ

(R -(1-{4-fiuoropheny)-6-
{(Z2-propyl-2H-1,2,3-
triazoi-d-yhsulfonyl)-
4,4a,5,6,7 8-hexahydro-
{H-pyrazolo]3.4-
glisoguinolin-4a-
yH{thiazoi-d-vDimethanone

1ICR

{(R)-(1-( 4-ﬂwropi‘cnyﬂ 6-
{(1-propyl-1H-1,2,3-
irfazol-S-ylsutfonyl)-

4,43,5,6,7 8-hexahydro-
[H~pyrazolo[3 4~
glisoguinolin-da-
vhi{thiazol-4-ylimethanone

11CS

{R)-{1-{4-fluorophenvyi}-6-
{{1-propyl-1H-1,2,3-
triazol-4-yhsulfonyi)-

4 4a,5,6,7 8-hexahydro-
1H-pyrazolo[3,4-
glisoguinolin-da-

yh{thiazol-4-yimethanone

f:--""
N
F
{7
NS
ﬁ\"t/ ¥ \N»Q\[N»
\N’ii\.ff’;\\/} § ?J’N
c
N /
F
Sy
%i
,—-\ =0 O O

*\zf\f/\};\?\t W#NN
"N"\vf/’”‘\J LN

‘.;1\ {" \\

e

/

=
¥

‘~»~.

, 1.6, 8.9 Hz), 7.91-

5, L6 Hzy, 748-742 (3H, m), 7.30 (1H, ¢}, 7.19-7.14 (2H, m),
5,20Hz), 435 QH, 1, J =71 Hz},432{(1H,d,} =169 Hz},
367388 0H, my, 32 (0H, 4 F=125Hz), 294 (1H, d, T = 16.9 Hzy, 2.48-2.7
246 {1H, m), 1.96 2H, sext, f = 7.1 Hz}, 097 3H. 1, I=

9 (2H, m), 2.55-
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{3448] Prepared from Preparation 1 of Intermediate 91. LCMS (Method F, ES-API) RT 2.45
min, m+H = §54.2; TH NMR (400 MHz, CDCI3Y: 6890 (1H, d.J = 2.1 Hz), 825 (IH, d, J= 2.1
Hz), 7.82 (18, s}, 7.47-7.42 (2H, m), 7.30 (1H, 8), 7.20-7.14 2H, m}, 6.534 (18, d. J=2.1 Hz},

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), .94
(3H,1, I = 7.1 Ha).

[0449] Prepared from Preparation 2 of Intermediate 91, LCMS (Method F, ES-API: RT 2.38
min, m+E = 554.2; 1H NMR (400 MHEz, CDCI3): 5 8.81 (1H, d, 7 =22 Hz), 822 (1H, d, J =22
Hiz), 7.89 (1H, ), 7.47-742 (2H, m), 728 (1H, 8), 7.21-7.15 (2H, m), 6.57 (1H, br s}. 548 (1H,
dd, J = 12.8, 2.0 Hz}, 4.39-4.28 (2H, m), 4.12 (1H, d. J = 16.9 Hz), 4.01-3.93 (1H, m), 3.06 {1H,
d, =128 Hz)}, 2.92-2.83 (3H, m), 2.66-2.57 (1H, m), £.93 (2H, dscxt, J=7.1, 0.6 Hz), 0.94
(3H,t,J=7.1 Hz}.

{0450} Prepared from Preparation 3 of Intermediate 91, LCMS (Method F, ES-APT) RT 2.29
min, mHH = 5542, TH NMR (400 MHz, COCI3: 3 888 (1H, 4, J =21 Hz), 826 (IH, 4, ] =
2.1 Hzy, 7.90 (1H, ), 7.48-742 (2H, m), 7.30 (1H, ¢, 7.20-7.14 gZH, m), 6.534 (I, d.J=14
Hz), 5.55 (1M, dd, J= 127,20 H2), 4.37 (21, ¢, J =71 Hx), 4.21 (1K, 4, J = 16.9 Hz), 3.96-3.91
(T, m), 3.06 (11, d, T = 12.7 Hz), 2.94-2.80 (3H, m}, 2.57-2.48 (1H, m), } .97 (ZH, sext, F = 7.1
Hz), 098 BH, =71 Hz).

Examples 1ICT, 11CH and 11CV,

LN
{R)-{1-(4-fluorophenyl}-6- lw | o 0 o
{(2~izopropyl-2H-1,2,3- N de
. - N i, f‘"\ I NN N i/
triazol-4-ylysuifonyl)- .'\!/; L ; N \f: N
FICT | 4.42,56,7 8-hexahydio-1H-| NP’ SN O
pyrazolo{3,4-glisoquinolin- ”fﬂtg
4a-yl¥{pyridin-2- &/
viimethanone \K‘}ﬂ"

iae
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(R)3-(1-{4-fluoropheny}-6-
{{}-isopropyl-1H-1,2,3-
triazol-3-ylsulfonyl)-
1ICU | 448567 R-hexahydro-1H-
pyrazoio]3,4-glisoquinolin-
da-yl¥pyridin-2-
yhmethanone

{R)-{1-{4-fluorophenyi)-6-
{{i-isopropyl-iH-1,2,3-
triazol-4-y}sulfonyiy-
HCV | 448,56,7 8-hexabydro-1H-
pyrazolo{3,4-glisoquinotin-
da-yDy(pyridin-2-
yhmethanone

{84831 Prepared from Preparation 1 of Intermediate 92, LUMS (Method F, ES-APIE RT 2.56
min, m+H = 548; 1H NMR (400 MHz, CDCI3): § 8.68 (ddd, J=4.7, 1.8, 1.O Hz, IH), 7.92 -
781 (. 2H), 7.79 (s, 1H), 7.52 - 7.39 {(m, 3H), 730 (d, J = 0.8 Hz, 1H}, 7.22 ~ 7.11 {m, 2H),
6.52{d, J=22Hz, 1H}, 5.61{dd, } =127 2.0 Hz, [H), 486 (hept, F = 6.7 Hz, 1HYL 432(d, I =
17.0 Hz, TH), 391 (dde, F= 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 = 14.8,2.7 Hz, 1H), 1.6 {(d, J = 6.6 Hz, 6H).

04521 Prepared from Preparation 2 of Intermediate 92, LOCMS (Method F, ES-APD: RT 2.49
min, m+H = 548; 1H NMR (400 MHz, CDCI3): 5 8.64 - 8.59 (m, [H}, 7.86 (s, 1H), 7.85- 7.82
(m, 2H), 7.54 - 7.47 (m, 1), 7.46 - 7.41 (m, 2H), 7.29 - 7.27 {m, 15}, 7.21 - 7.13 (m, 2F), 6.55
(d, F=1.5¥Hz, 1H), 5.67(dd, § =127, 2.1 Hz, 1H),4.95 (hept, =67 Hz, 1H). 421 (d. =168
Hz, 1H), 3.96 - 3.84 (. [F1), 3.14 (d, J = 12.7 Hz, [H), 2.95 - 2.84 (m, 3H), 2.61 (m, 18), .56
{d, I=07Hz, 3}, 1.53(d, ] = 6.7 Hz, 3H).

184831  Prepared from Preparation 3 of Intermediate 92, LCMS (Method F, ES-APT): RT 243
min, m+H = 548 1; 1H NMR (400 MHz, CDCI3Y 4867 (1H, ddd, J =48, 1.8, 0.9 Hz), 7.91 -
TR0 (2H, m), 7.83 (1K, td, J=7.7, L. 8 Hz), 7.50 - 741 H, my, 7.38 (1K, ), 721 - 713 {ZH,
m), 6.52 (1H, br. 8}, 5.6 (1H, dd, J = 12.6, 2.1 Hz), 4.86 (1H, hept, § = 6.7 Hz), 4.32 (1H, d,J =

{98
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16.9 Hz), 3.97 - 3.89 (1H, m), 3.15 (1H, d, I = 12.6 Hz), 2.94 (11, &, I = 16.9 Hz), 2.91 - 2.78
(2H, m), 2.58 - 2.44 (1H, m), 1.61 (3H, d, T = 6.7 Hz), 1.60 (3H, d, } = 6.7 Hz).

Example 11CW, (R)-{6-({1-ethvl-1H-pyvrazol-S-yisulfonvil-1-(4-flugrophenyh-4.4a,5.6. 7.8~

hexabvdro-1H-pvrazele|3.4-glisoguinolin-da-vii(thiazol-d-viimethanone

S~
S© o0
20000
N ZZ ,E/N“‘N
N7
5 F

10454]  LOMS (Method F, ES-APD): RT 2.32 min, m+H = 539.2; TH NMR (400 Mz,

CDCI3): 6 8.81 (1H, d,J = 2.1 Hz}, 822 (1H, d, F = 2.2 Hz), 7.47-7.42 (2H, m), 7.39 (1H, d, } =

2.0 Hz), 7.28 (1. 8), 7.20-7.14 2H, m), 6.63 (1H, d, § = 2.0 Hz), 6.55 (1H, d, J = 2.1 Hz), 5.46

(1H, dd,J = 12.7, 2.0 Hz}, 4.34-4.17 (2H, m). 4.16 (1H, d, J = 16.9 Hz), 3.94-3.89 (1H, m). 2.98
10 (1H, d, J=12.9 Hz), 2.92-2.75 (3H, m), 2.60-2.56 (1H, m), 1.41 3H, ¢, § = 7.2 Hz).

Example 11CX, (Ri-(1-{4-fluoronbenyl)-6-((1-propyvi-1H-pyrazol-d-viisulfenvi}-4.42.5.6,7.8-

hexabvdre-1H-pyvrazelo|3.4-glisoguinslin-da-vii4-(rifloromethvhpvridin-2-

viunethanone

15 {04585) LCMS (Method F, ES-APH: RT 2.58 min, m+H = 615.2; [H NMR (400 MHz,
CDCI3Y:. 8888 (1H, 4, J=50Hz}, 817~ 813 (18, m}, 7.73 - 7.66 (3H, m}, 7.47 - 7.40 (2H, m},
T30{(1H, &), 722-712 (QH, my), 650 (IH, d, J=2.1 H=), 545 (14, dd, f=12.1, 2.} Bz), 4.21
(IH, d, J=17.0Hz}, 4.09 CH, t, J=11.3 Hz}, 3.78 (11, ddd, = 10.6, 5.3, 3.1 Hz}, 2.92 (1H. 4,

200
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J=17.0 Hz), 2.83 (1H, dddd, § = 14.9, 12.5, 6.0, 2.4 Hz), 2.65 (1H, d, J = 12.1 Hz), 2.50 (1H, br.
d, 1= 15.6 Hz), 2.41 (1H, ddd, T = 12.8, 10.8, 3.5 Hz), 1.90 (2H, sextet, F = 7.4 Hz), 0.91 3H, ¢,
i=17.4Hz).

Example 11CY. (R}-(1-{4-fluorophenyli-6-((1-methvi-1H-nyrazei-4-viisulfonvi)-

4.48.5,6.7.8-hexabvdro-1H-pyrazelni3.4-glisoguinalin-4da-vi{thiazel-4-vhimethanone

o
&0

3
7 =N
NP

d L
@
N\

(04561 LOMS (Method . BS-APY): RT 2.02 min, m+H = 525.2; [H NMR (400 MHz,
CDCI3Y: § 8.88 (1H, d, J= 2.2 Hz), 826 (1F, d, J = 2.2 Hz), 7.69 (1H, 8), 7.66 (1H, d, J = 0.6
Hz), 747 - 740 (2H, m), 7.30 (1EL, s}, 7.21 - 7.12 (2H, m), 6.52 (1H, d, I = 2.2 Hz), 5.41 (1H,
dd, J= 122,22 Hz), 4.18 (1H, ¢, T = 16.9 Hz), 3.93 (s, 3H), 3.80 (1H, ddt, § = 8.5, 4.4, 1.9 Hz),
2.94 - 2.80 (2H, m), 2.63 (1H. d, } = 12.2 Hz), 2.56 - 2.38 (2H, m).

Example 11CZ. (Ry-(1-{4-flworophenvl-6-{{-propvi-1 H-pvrazol-4-vhsulfonvl}-4.42.5.6.7 8-

hexahvdre-1H-pvrazole]3.d-clisoquinolin-da-vii(thizzol-4-viimethanone

/8
%N,)Yo 0 o
D Pl ,S{’
Nfﬁ\?f” Ny, Y
‘N ’_J\N U

N
= (
N/

=
104571 LOMS (Method F, ES-API RT 2.31 man, m+H = 553.2; 1H NMR (400 MHz,
CDCIBY AR89 (IH, & J=16Hz. 827(IH, 4, F=20Hz), 772 (1H, s}, 768 (1H, 4, F =03
Hzy, 7.46-7.42 (2H, m), 730 (1H, 8), 7.20-7.15 2H, m}. 6.52 (1H. d, J =20 Hz}, 543 (iH, dd. §
=124 20Hz), 41918, 4, J=168Hz), 409 QH, 1, J= 7.1 Hz), 3.82-3.78 (1H, m}), 2.94-2.81

1

g

261
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(2H, m}, 2.61 (IH., d, J=12.4 Hz}, 2.53-248 (1H, m}, 2.44-2.37 (1H, m}, 1.91 2H, sext,, =72

Hz), 092 3H, ¢, =

Example 11D A,

7.2 Hz}.

fsomer A

{R)-(1-{4-fluyorophenyi)-
6-{(2-methyi-2H-1,2,3-
triazol-4-ylisulfonyiy-
4,42,5.6,7 8-hexahydro-
tH-pyrazolof3,4-
glisoquinolin-4a-~
yhthiazol-4-
yhmethanone

fsomer B

(R)~{{-{4-fluorophenyi)-
&-{{1-methyl-1H-1,2,3-
trigzol-S-yhsulfonyh)-
4.42,5,6.7 8-hexahydro-
tH-pyrazolo]3,4-
glisogquinolin-da-
yh{thiazol-4-
yimethanong

isomer O

(Ry-(1-{4-fluorophenyl)- 4\ )
&-¢{ -methyi-1H-1,2,3- N Q0
triazol-4-yisulfonyi)- ,;\MNIES\(E\{\
442567 S-hoxahyaro- | NI LN
I H-pyrazolof3,4- |
ghisoquinolin-4da- ==
yD)thiazol-4- N
yhmethanone

104581  Prepared from Preparation 1 of Intermediate 89, LCMS (Method F, ES-API: RT 2.16

min, m+H = 5326 .2
7.47-7TAZ2H, w). 730 (1H, s), 7.20-7.14 (2H, m}, 6.54 (1H, d, J = 2.1 Hz},

2.7, 2.1 Hz), 4.25 (3H, 5}, 4 20 (1M, d, } = 16.9 Hz}, 3.96-3.90 (1H, m}, 2.93-
2.85 (3H, m}, 2.73-

Fiz), 7.82 (1H, 5),
5.55 (14, dd, J = 1

Exarnnle 115,

THNMR (400 MHz, CDCI3 ) 3880 (1H, 4, ) =22 H2), 825 (1H, 4, 1 =22

2.66 (1H, m), 2.54-2.49 (1H, my.
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Teomer
A

{Ry-{1-(4-fluorophenyi)-6-
{((2-racthyl-2H-1,2,3-triazol-
4-yDsutfonyl}-4,4a,5,6,7,8-
hexabydro-iH-
pyrazolof3,4-gHsoquinokine
da-yi¥pyridin-2-
ylymethanone

fsomer
B

(R)y-(1-(4-fuorophenyi)-6-
{{1-methyl-1H~1,2,3-triazol~
S-yhsulfonyl)-4.42.5,6,7.8-
hexahydro-{H-
pyrazolo[3.4-glisoguinolin-
4a-yDpyridine2-
yhmethanone

Isomer
L

(R)-(1~(4-fluorophenyi}-6-
{{}1-methyl-1H-1.2, 3-triazoi-
4-ylysulfonyl)-4.4a.5,6,7.8-
hexahydro-1H-
pyrazolo]3.4-glisoquisolin-
4a-vly(pyridin-Z-
yiimethanone

164597

Prepared fromn Preparation | of Intermediate 89, LOMS (Method F, ES-APT RT 2.26

min, m+H = 520.0; 1H NMR (400 MHz, CDCI3): 0 8.67 (1H, ddd, =49, 1.6, 1.0 Hz), 7.88
(1H, ddd, J= &0, 1.6, 1.0 Hz), 7.83 (1H, dt, § = 7.4, 1.6 Hzj, 7.80 (1H, ¢}, 7.49-7.42 (3H, m},
T30, 8), 7.20-7.14 (QH, m), 6.5 (JH, 4, J= 2.1 Hz), 560 (1H, dd, J = 12,4, 2.6 Hz), 431
(1H, d, J=16.9 Hz}, 4.24 GH, ), 3.92-387 (1H, w), 298 (AH, 4, I = 12,6 Hz), 293 (1H. 4,1 =

16,0 Hzy, 2.89-2.80 (I F, m}, 2.74-2.68 (i ¥, m), 2.53-2 48 (1¥, m}.

Exasuple 110C
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isomer
A

{R3-{ 1-{4-fluorophenyl}-6-
{(2-propyl-2H-1,2,3-triazol-
4-yhsulfonyiy-4,4a,5,6,7 8~
hexahydro-1H-
pyrazolo]3,4-glisoquinolin-
4a-yHid-
(trifluoromethyl}pyridin-2-
yhmethanone

Isomer
B

{R)-{ 1 -{4-fluorophenyl}-6-
{{(1-propyl-1H-1,2 3-iriazol-
Seyhsulfonyi)-4,4a,5,6,7,8-
hexahydro-1H-
pyrazolof3,4-glisoquinolin-
da-y}4-

| (trifluoromethyDpynidin-2-

yhimethanone

fsomeyr
C

{R)-(1-{4-fluoropheny!-6-
{{1-propyt-1H-1,2,3-triazol-
4-yhsulfonyli-4,4a,5,6,7.8-
hexabydio-1H-
pyrazoio[3,4-glisoguinolin-
4a-y1}{4-
{triftuoromethy}pyridin-2-
vhymethanone

{0460} Prepared from Preparation | of Intermediate 1. LCMS (Method F, ES-APT): RT 2.75

min, mrH = 616.2; TH NME (400 MHz, CDCI3: 3§ 8.89 (1H, d, ) =49 Hz), 814 {1H, m), 7.82

(1EL, §), 7.71-7.70 (0, m), 7.47-7.42 (OH, m), 7.30 (1H, §), 7.21-7.15 (2H, m), 6.53 (14, d, J =
2.1 Hzy, 5.58 (1H, dd, 1 = 12.5, 2.0 Hz), 442 (2H, , J = 7.1 Hz), 422 (1H. 4,7 = 16.9 Hz). 3.92
3.87 (18, m), 2.96 (1H, brs), 2.93-2.92 (1H. m), 2.88-2.79 (1H, m), 2.70-2.64 (1H, m), 2.54-

2.50 (1H, m}), 2.01 {ZH, sext, = 7.1 Hz), 093 (3H, ¢, = 7.1 Hz).

Example 12, (R}»(1-(4-flweropbenvii-6-((3-(irifluoromethviinhenyhisulionyh-4.42,.5%.6, 7.8~

hexabyvdre-1H-pyragolsi3d-clisoguinelin-da-vh(thiazoelk-2-vimethapone

204
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{6461} 2-Bromothiarole (187 mg, 1.139 mmol} in dry ether (2 mL)} was added to
butyliithivm(1.6M in bexanes) (729 ul, 1.167 mmol} in dry ether {4 mL} at -78 °C. The reaction
mixtare was stirred at =78 °C for 45 minutes. A solution of (R}-methyl 1-{(4-flucrophenyl}-6-((3-
(ifluoromethylphenyDsulfonyl)-4.44,5,6,7 8-hexabydro- 1 H-pyrazolof3,4-glisoquinoline-4a-
carboxylate (200 mg, 0.373 mmol) in dry ether (4 mL) was added dropwise and the reaction
mixture was stirred for 30 minutes at <78 °C. Water (20 mL) was added and the reaction mixture
was stirred at room temperature for 10 minutes. The agueous layer was exiracted with ethyl
acetaie (3 X 30 ml.). The combined organic exiracts were washed with brine {30 mL), dried
{magnesium suifate}, and solvent removed to give a vellow oil. The crude product was purified
first by chromatography on silica gel (gradient: 0 to 40% isohexane in ethyl acetate} followed by
preparative HPLC {(Waters, Actdic {6.1% Formic acid), Waters X-Select Prep-C18, 5 pm, 19x50
mm colomn, 40-65% acetonitrile in water) to afford (R)-{1-(4-fluorophenyl}-6-({3-
{trifluoromethyDphenyiisulfonyly-4,42,5.6,7 8-hexahydro-1Hepyvrazolo]3,4-glisoquinolin-4a-
yi}thiazol-2-ylymethanone (127 mg) as a pale yellow solid. LOMS {Method F, ES-API: RT
2.73 min, m+H = 589.0; 1TH NMR {400 MHz, CDCI3): 6 804 {11, d, J = 3.1 Hz), 7.97 (1H, s},
TS0 (1H,d, J=79Hz), 7.81 (IH,d, I=79Hz), 7.70 - 7.59 (2H, m), 7.46 - 7.39 (2H, m), 7.30
(1H,8), 7.13- 719 (2H, m), 6.53 (1H, d, J = 2.2 Hz), 5.54 (1H, dd, J = 12.4, 2.0 Hz), 4 21 (IH,
d. J=168Hz), 3.93-3.89(1H, m},2.95-2.84 (QH,m), 2.80 {1H. d, I = 12 5Hz), 261 - 2.52

{2H. m).
§4621  The following exammles were similarly prepared from the annronniate intermediates:
L= ‘f S X i3 A

Example 124, (U-(1-(4-Thuorophenvi-6-(m-tolvisulfonvh-4.42,5.6. 7 8-hexahvdro-111-
pyrazelei3 d-pliseguinolin-da-yh(thiazol-2-viimethanone
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[0463] LCMS (Method F, ES-APT): RT 2.65 min, m+H = 535.0; [F NMR (400 Mz,
CDCBY 3 8.05 (1H, 4,7 =3.1 He), 7.66 (11, 4, T = 3.1 Hz), 7.54 - 7.47 (2H, m), 7.44 - 7.40
(2H, m), 7.36 - 7.34 (2H, ), 7.29 (1H, 5), 7.19 - 7.13 (¥, m), 6.51 (1, d. F = 2.3 Hz), 5.52
(1H, dd, J =123, 2.1 Hz}, 422 (1H, &, T = 16.8 Hz), 3.89 - 3.84 (1H, m), 2.93 - 2.84 (2H, m),
271 (1H, d, T = 12.3 Hz), 2.56 ~ 2.43 (ZH, m), 2.41 (3H, ).

Example 128, (B)-(3-4-fuorophenvD-6-(G-methosyphenvhsullonvh-4.4a.5.6,7.8-

hexabvdro-1H-pyrazolelid-glisoguinolin-4da-vD(thiazel-2-vhimethanone

{0464} LOMS (Method F, ES-API): RT 2.57 min, m+H = 551.0; 1H NMR (400 Mz,
CDCIBY SR04 {IH, 4, J= 31 Hz), 7.66 (iH, d, I = Hz} 744 <735 (3H, m), 7.31 - 7.27
(2H, m}, 721 -734 (3H, m), 7.07 (1H. ddd, J = 82, 2. Hz), 6.52 (1H, d, J = 2.1 Hz), 5.50
(IH, dd, T=12.4, 2.1 Hz), 422 (1H, d, T = 16.8 Hz), 3.89 - 3.83 (4H, m), 2.93 - 2.82 (2H. m),
274 (1 H. 4, J=12.4 Hz), 2.53 - 247 (2H, m).

Example 12C, (U-(6-((3-finero-4-methyiphenviisulfonvli-1-{4-flnorophenvi-4.45.5.6.7.8-

hexabvidre-1H-pyrazeloi3.4-glisoquinolin-4a-viythiazel-2-vDimethanone

206
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[8465] LCMS (Method F, ES-API): RT 2.70 min, va+H = 552.9; 1H NMR (400 MHz,
CDCBY 88064 (18, 4, J=31Hz), 7.67 (1H, 4, F=31 He}, 743 - 738 3H, m), 7.34 - 7.26
GH, m), 719 -713 CH, m), 6 52 (IH, d, F = 2.2 Hz), 550 (1M, dd, } = 12.4, 2.2 Hz), 421 {1H,
d, J= 168 Hzy, 387 (1H, ddt, J = 85,43, 19 Hz), 293 - 283 (2H, m), 274 (IF, 4, ¥ = 124
Hz), 2.54 -2 48 (2H, m), 2.32 (3K, 4, T = 1.8 Hz).

Examuple 12D, (B3-(-(4-flnorophenvly-6-(phenvisulfonvii-4.4a.5.6. 7. 8-hesahvdre-1H-

pyrazelol3.4-glisogninolin-da-vii(ihiazol-2-vhmethanone

[0466] LOMS (Method F, ES-API): RT 2.54 min, m+H = 521.2; 1H NMR (400 MHz,
CDCI3): 3 8.05 (1H, &, J = 3.1 Hz, 7.74-7.71 (2H, m), 7.67 (1H, 4. J = 3.1 Hz), 7.59-7.55 (1,
m), 7.51-747 (2H, m), 7.45-7.40 ¢2H, m}, 729 (1H, s). 7.19-7.13 (2H, m), 6.51 (1H, d. T = 2.5
Hz), 5.53 (1H, dd, § = 12.3.2.2 Hz), 4.22 (1H, d. ] = 16.7 Hz), 3.91-3.85 (1H, m), 2.93-2.84 (2H,
m), 2.70 (1H, d, J = 12.4 Hz), 2.53-2.43 (2H, m).

Example 128, (R)-(6-{(3-chlerophenviisulfonvl-1-{4-Huorepbenvli-4.48.3.6.7.8-hexabvdrg-

i H-pyrarolell d-vlisoguinolin-4da-vD{thiazol-2-viimethanone
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DY -
HO0A0s
NN /j '\.—*)
N
F

[6467] LOMS (Method F, ES-APT): RT 2.71 min, m+H = 555.2; [H NMR (400 MHz,
CDCR): & 8.05 (1H, 4, ] = 3.2 Hz), 7.69-7.67 (2H, m), 7.61-7.58 (1H, m), 7.54-7.51 (1, m),
7.45-7.40 (3H, m), 7.30 (1H, 5}, 7.20-7.14 (2H, m), 6.53 (1M, d, ] = 2.5 Hz), 5.52 (17, dd, I =
12.6, 1.5 Hz), 421 (1F, d, T = 16.8 Hz). 3.91-3.87 (1H, m), 2.93-2.83 (2F, ro), 2.78 (1H, &, T =
12.4 Hz), 2.58-2.52 (2H, o).

Example 128 (R)-(1-{4-fluorophenvD-6-{m-tolvisuifonvl-4.4a.3 6 7 8-hexabvdre-1H-

yrazolel3.4-ohsoguinolin-4da~-vhH(S-methviovridin-2-vhmethanone

T/v’\\%
“Jf\ O ¢ O

N WA

N P S
O
¢
0468} LOMS (Method F, ES-APD: RT 277 min, m+H = 543.2; 1H NMR (400 MHz,
CDCI 6846 (1H. m), 782 (1H, d, J = 8.0 Hz), 7.61 (1H, ddd, § = §8.0.2.3, 0.9 Hz), 7.51-7.48
(2H, mj, 7.45-7.40 (2H, m), 7.35-7.33 (QH, m), 7.27 (1H, 8), 718712 CH, m), 6 .46 {I1H, 4, § =

2.0 Hz), 5.57 (1H, dd, 1 = 12.2, 2.1 Hz), 4.29 (1H, 4. 1 = 16.9 Hzy, 3.84-3.79 (1H, m), 2.90-2.78
(2H, m), 2.70 (1H, d, = 12.0 Hz), 2.48-2.39 (8, m).

Exanple 126G (Ry-{1-{4-flnorcnbenvir-6-(m-tolvisulfonvl)-4.42.5,6. 7 8-hexabvdro-15-

pyrazolei3 d-slisoquinelin-da-vi{4-methvipvridin-2-viimethanone
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[0469] LOMS (Method F, ES-API): RT 2.75 min, m+H = 543.2; 1H NMR (400 MHz,
CDOI3Y: 3 8.50 (18, dd, § = 3.9, 0.4 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, F = 2.1 Hz}, 5.53 (1H, dd,
F=122,2.1 Hzy, 430 (11, 4, § = 16.9 Hz), 3.84-3.80 (1H, m), 2.90-2.77 (2H, m), 2.69 (1H, 4, J
= 12.3 Hz), 2.48-2.42 (2H, m), 2.40 (3H, 5}, 2.39 (3H. 5).

Example 128 (R)-(1-(4-fluorophenvii-6-(m-telvisuifonyvii-4.4a,5.6,7.8-bexabvdro-18-
pyrazoie3 d-glisoguinolin-da-vH{&-methvipvridin-2-vhimethanone

[0478] LOMS (Method F, ES-APH): RT 2.77 min, mrtH = 543.0; 1H NMR (400 MHz,

CDCIRY 8 7.72 - 7.68 (QH, m}, 7.42 - 7.36 (4H, m), 7.34 - 730 (4H, m), 7.18 - 713 (ZH, m),

645 (10, d, J=20Hz), 5535 (1H, dd, =122, 2.0 Hz}, 419 (IH. 4, J= 7.0 Hz), 3.84 - 3.80
TH, m), 2.87 (iH, d, 7= 17.0 Hz), 2.83 - 273 (1H, m), 2.71 (14, d, J = 12.2 Hz), 2.62 {31, s},

{
254 - 242 (2H, my, 2.39 (3H, ).

triflsoromethyviphe

10T £ ot

4.43.5.6.7.8-hesahydro-1H-

Example 121 (RW-(6-((4-0i

yvrazolisl3.d-glisonninclin-da-viy(thiazol-2-viimethanone

209
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[0471] LOMS (Method F, ES-APT): RT 2.77 min, m+H = 606.9; [} NMR (400 Mz,
CDCBY: 5 8.00 (1H, 4, J = 3.0 Ha), 798 (1T, dd, T = 6.4, 2.3 Hz), 7.90 (17, ddd, F = 8.5, 4.3, 2.3
Fiz), 768 (1H, d, 7= 3.1 Hz), 7.47 - 7.40 (2, m), 729 (1H, 5), 7.27 - 7.25 (1H, m), 7.20 - 7.14
(2H, m}, 6,55 (1H, &, T = 2.1 Hz), 5.49 (1F, dd. J = 12.5, 2.1 Hz), 4.18 (1H, d, ] = 16.8 Hz), 3.94
(1H. ddd, T = 8.9, 5.1, 2.1 Hz}, 2.93 - 2.84 (3H, m), 2.66 - 2.55 (2H, ).

i

Example 124, (-(1-(4-fnorophenyD-6-((3 4. 5-trifluorophenvhsalfonvl)-4 44.5.6.7 8-

hexabvdro-1H-pyvrarololdd-slisoguinolin-da-vhifthiazel-2-viimethanone

10 18472]  LOMS (Mothod F, ES-APL): RT 2.75 min, mvtH = 575.1; 1TH NMR (400 Mz,
CDORY: 6 8.04 (1H, 4,3 = 3.0 He), 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 (2H, m), 6.55 (1H, d, J = 2.1 Hz), 5.49 (1H, dd, J = 12.5, 2.0 Hz),
4.20 (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, (R-(6-((G-Huoro-d-(irifluoromethvliphenvhsulfonvii-1-(4-flucrophenvl)-

15 4,42.5.6.7 8-hexphvdrs-1H-pyrazele3.4-oliseguinstin-da-vhi{thinzel-2-viimethanone
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[0473] LCMS (Method F, ES-APT): RT 2.94 min, ro+H = 607.1; [H NMR (400 Mz,
CDCI13): 4 8.02 (1H, d, J = 3.0 Hz), 7.73-7.69 (1H, m), 7.68 (1, &, F = 3.0 Hz), 7.59 (1, brd. J
=8.2 Hz), 7.53 (15, br d, T = 9.4 Hz), 7.45-7.40 (2H, m), 7.30 (1H. s}, 7.20-7.14 (25, m), 6.55
(1H, d, J = 2.2 Hz), 5.52 (JH, dd, § = 12.4, 2.0 Hz), 4.20 (1H, 4. 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 (11, m),

Example 121, (R)-(1-(4-TluorephenyD-6-{(3-(trifluoromethyhphenvhsulfonyh-4,42 5,6.7.8-

viazololdd-slisoguineRn-da-v{S-pethvithiazel-2-viimethanone

[6474F LCMS (Method F, ES-APIY: RT 2.83 min, m+H = 603; 1H NMR (400 MHz, CDCI3): 8
7.98 (1H,s), 791 (IH, br. &, J = 7.9 Hz), 7.84 - 7.80 (1H, m}, 7.68 - 7.61 (2H, m), 7.46 - 7.39
JH, my, 729 (3H, 8), 7.20 - 702 CH, m), .51 (1H, d, J = 2.1 Hz}, 5.54 (1H, dd, J =124, 2.1
Hzy, 417 (1H, d,J = 167 Hz}, 393 - 3.89 (1H, m}, 2.95 - 2.77 (3H, m}, 2.60 - 249 (5H, m).

Exsmple 120, (By-(~{4-Tluorophenyl-6-(C-(iflluoromethvhinhenvhsuifonvi-4,43.5.6.7 8-
hexabydro-1H-pvrazelo|l.4-¢glisoquinolin-da-vi4-methvithiszel-2-vIimethanone
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[0475] LOMS (Method F, ES-API): RT 2.80 min, m+H = 603.0; 1H NMR (400 MHz,
CODCIY § 7.96 (1H, 5), 7.88 (18, d, I = 7.9 Hz), 7.80 (1H, d, J = 7.9 Hz), 762 (1H, 1, } = 7.9
Hz), 7.42 (2H, ddt, J = m, 5.6.2.8 Hz), 7.30 (1H, 5), 7.21 (1H. d. 3 = 0.9 Hz), 7.20 - 7.12 QH,
m), 6.52 (1H, &, 1 = 2.2 Hz), 5.56 (1H, dd, § = 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 (SH, m).

(94

Example 12N, (R)-(6-({3 4-dichloropbenvhisulfonyi)-1-(4-fuerophenvh-4.4a.5.6.7.8-

hexabvdro-iH-pyrazole|3.4-glisoquinolin-da-vi)(thiazel-2-viimethanone

s Y cl
N ¥ W
H
~ !
g;’

10 [8476] LOMS (Method F, ES-APT): RT 3.34 min, m+H = 589.1; [H NMR (400 Mz,
CDCI3y: 8 8.00 (1, d, T= 3.0 Hz), 7.77 ({1, dd, T= 1.8, 0.9 Hz), 7.67 (1, d. J = 3.0 Hz), 7.54-
748 (2H, m), 7.45-7.40 (2F, m), 7.29 (1FL, 8}, 7.20-7.14 (2FL, m), 6.54 (1F, d. F = 2.1 Fiz), 5.46
(1M, dd, 7= 12.6, 2.0 Hz), 418 (1H, &, T = 16.9 Fz), 3.94-3.90 (1FL, m), 2.92-2.84 (3FL, m), 2.66-

2.54 (2H, m).

e
ko3

b
2
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[0477] LOMS (Method F, ES-APD: RT 2.92 min, m+H = 603.9; 1F NMR (400 Mz,
CDCI3): 8 7.77 (1H. &, T= 1.9 Hz), 7.60 (IF, &, T = 1.0 Hz), 7.56 - 7.48 (2H, m), 7.45 - 7.40
(2H, m), 7.28 (1H.8), 7.21 - 7.13 (2H, m), 6.53 (1M, d, T = 2.1 Hz), 545 (1H, ad, T = 12.5, 2.1
Hz), 4.13 (14, 4, T = 16.6 Fiz), 3.94 (1}, ddt, T = 8.5, 3.9, 2.0 Ha), 2.93 - 2.84 (3H, m), 2.68 -
2,61 (1H, m), 2.57 (3H, d, I = 1.0 Hy), 2.58 - 2.52 (1 H, m}.

Example 12P. (Ri-(6-((3.4-diffucrophenyhsulfonvii-1-(4-finorophenyl-4.42,5.6,7.8-

hexabvire-1H-nvrazole]34-slisoguinclin-4a-viyihigzel 2-vhmethanone

N

SF O 0 O

N ‘\\p\ e -
7 ~ N’S\‘?
N‘ % x @
o F

{8478} LOMS (Method F, ES-API): RT 2.62 min, m+H = 556.9; 1H NMR (400 MHz,
CDCI3): 8 8.02 (1H, 4, J = 3.1 Hz), 7.68 (1H, d, J = 3.1 Hz}, 7.55-7.47 (2H, m}, 7.45-7.40 (2H,

=124, 20 Hz), 419 (1H, d, J =168 Hz), 3.93-3.86 (1 H, m)}, 2.93-2.79 (3H. m), 2.63-2.52 (2H,
m}.

Example 128, (R)-(6-((3.4-diflugrephenviisulflenvli-1-(4-fluorophenvii-4.42.5,6,7 8-

hexabvdro-1H-pvrazole{3.d-plisoguinolin-da-viyS-methyithiazol-2-viunethanone
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(64791 LOMS (Mothod F, ES-APT): RT 2.67 min, m+H = 571.1; 1H NMR (400 Mz,
CDCI3): 8 7.63 (1H, m), 7.54-7.49 (2H, m), 7.45-7.40 (2H, m), 7.29 (1, ), 7.27-7.21 (1, m),
7.19-7.13 (2H, m), 6.52 (1H, &, F = 2.0 Hz), 5.44 (1H, dd, ] = 12.4, 2.0 Hz), 4.15 (1H, &, T = 16.9
Fiz), 3.93-3.89 (1H, m), 2.91-2.80 (3H, m), 2.64-2.52 (58, ).

Example 12R, (Ry-(6~{(4-chlore-3-Tuorepbenyvhsulfonvi-1-(4-fuorenbeny-4.42,5.6,7.8-

hexabydro-1 H-pyvrazelo[3d-glisogquinolin-4a-v D S-methvithiazel-2-vBimethanone

{6480] Using tetrahydrofuran as the reaction solvent in place of diethyl cther. LCMS (Method
F,ES-APL; RT 2.78 min, m+H = 587.1; 1H NMR {400 MHz, CDCI3): § 7.62 (1H, m), 7.50-
740 (SH.m}, 728 (1H, s}, 719713 (ZH, m}, 6 52 (I1H, d, F = 2.0 Hz}, 545 (1H, dd, I = 12.4,
2.0Hz, 414 (JH, d, J = 169 Bz}, 3.94-3.90 (1H, m}, 2.91-2.82 (3H, m), 2.67-2.33 (5H, m).

Example 125, (R-(i-(d-Tuorophenvl-6-{(I-methvi-1H-pyrazel-3-vhisulfonvh-4.42.5.6.7.8-

hexabvdroe-1H-npyrazoloid.4-glisoguinslin-4a-vi¥S-methvithiszol-2-yDmethanone




i

15
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[6481] LCMS (Method F, ES-API):: RT 2.27 min, m+H = 539.2; 1H NMR (400 M1z,
CDCI2y: 6 7.71 (1H, m), 746-741 2H, wm}, 7.39 (1H, 4, I =23 Hz}, 730 (1H, 5), 7.19-7.13
CH, my, 660 (1H, 4. J=23Hz, 652 (0H, 4, J=20Hz), 559 (1H, dd, J=12.5, 1.9 Hz}, 4.22
{1H, d, J= 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, F= 0.9 Hz), 2.52-2.48 {1H, m}.

Example 12T, (Ri-O-(d-fluovephenv-6-{({~-methvi-1 Hopyvrazel-4-vhsulfouvh-4.42.5.6 7.8~

/

E'.‘.
84827 LOCMS (Method F, ES-AP: RT 2.25 min, m+H = 339.0; 1H NMR (400 MHz,
CDCI3) 6 7.72 - 7.65 (3H, m), 7.43 (2H, ddt, } = 8.2, 5.6, 2.8 He), 730 (1M, 5}, 7.20 - 7.13 (2H,
my, .58 (1K, d, J=2.0Hz}, 548 (1H. dd, J = 12,1, 2.0 Hz), 4 19 (1H, d, J = 16.7 Hz}, 3.93 (3H,

51, 3.84 - 3.79 (1EL m), 2.95 - 2.83 (2F, m}, 2.68 (1H, d, } = 12.1 Hz), 2.56 - 2.43 (5H. m).

Example 124, (R)-{6-{{1,3-dimethvi-1H-pyrazol-8-viisuifonvi)-i-(4-Tuorophenvi)-
4.4a.5.6.7 8-hexahvdro-1H-pyrazele3.4d-pliscouinolin-da-vyD(S-methvithiazel-2-

yhmethanone
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[0483] Using tetrahydrofuran as the reaction solvent in place of diethyl ether. LCMS (Method
F, ES-API): BT 2.46 mun, m+H = 5533.2; [H NMR (400 MHz, CDCI3): 8 7.61-7.60 (11, my,
746-7 41 (2H, m), 7.29 (VH, &), 7.20-7.14 (2H, m), 6 55 (1H, 4, T = 2.0 Hz), 6.46 (1H, 5}, 542
(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,
4, 1= 12.7 Hz), 2.92-2.76 (3H, m), 2.61-2.56 (4H, m), 2.20 (3H, 5).

Example 12V, (R0 -(4-Tuorophenvi-6-((1-methvl-1H-pyvrazel-S-vhsulfonyi}-4.45,5.6,7.8-

Hd84]  LOMS (Method F, ES-APy: RT 2,40 min, m+H = 539.2; TH NMR (400 MHz,
CDCIBY: 8 7.61 (16, m), 7.46-7.41 (28, m), 7.35 (1H, d, I =2.0 Hz), 7.29 (11, §), 7.20-7.14
(2H, m), 6.68 (IH. 4, J=2.0Hz), 655 (0H,d, }= 19 Hz), 545 (1H, dd, ¥ = 12.5, 2.0 Hz), 420
(1H. d, =169 Hz), 3.97-393 (4H, m)}, 3.02 (1H, 4, = 12.7 Hz}, 2.92-2.76 (3H, m), 2.61-2.55
{4H, m)}.

Example 12W, (R-{6-((1-ethvl-1H-nvragol-S-yhsulfony-1-(4-fuoronhenyl-4.48,5.6.7.8-

shisoguinclin-da-viihiazei-Z-vimethanone

216
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(0485 LOMS (Method F, BS-APH: RT 2.40 min, m+H = 539.1; 1H NMR (400 MHz,
CDCBRSTO8(IH, d,J=31Hz), 765 (0H. 4, 1 =31 Hz), 747741 QH, m), 739 (1H. d. I =
2.0 Hzy, 7.30 (1H, 83, 7.20-7.14 (28, m), 6.64 (1H, d, F = 2.0 Hz), 6.57 (1H, d, § = | .8 Hz), 5.48
(1H, dd, J =127, 2.1 Hz), 4.33-4.16 (3H, m), 3.96-3.91 {1H, m), 3.04 (1H, d, J = 12.7 Hz), 2.92-
297 3H.m), 2.62-2.58 (1H, m), 1.40 (3H, ¢, } =72 Hz).

'/

Example 12X, (R3-{6-{{i-ethvi- i1 H-nvrazob-4-vhsulfenvi-1-{4-Hucerophenyi)-4.45 3.6, 7.8-

hexahvdre-1H-pyrazole3.4-glisoguinolin-4a-vij(thiazel-2-viimethanone

{0486] LCMS (Method F, ES-APT): RT 2.24 min, m+H = 539.1; 1H NMR (400 MHz,
CDC3Y: § 8.06 (1H, d, 7= 3.1 Hz), 7.73 (1K, 5), 7.68-7.67 (2H, 1), 7.46-7.41 (2H, m), 7.31
(1H, s}, 7.20-7.14 (0H, m), 6.53 (1H, d. § = 2.2 Hz). 5.49 (11, dd, J = 12.2, 2.0 Hz), 4.23 (1, d,
J=169Hz), 4.19 OH, g, F = 7.3 Hz). 3.85-3.80 (1H, m}, 2.95-2.86 (2H, m), 2.70 (1H, 4, J =
122 Hz), 2.55-2.44 (2H, m), 1.52 (3H, t, § = 7.3 Hz).

Exgmple 12V, (R)-(1-(4d-ftuoropbenvii-6-((1-propvi-1 H-nvrazel-4-vhsulfonvi-4.42.8,6.7.8-

hexabvdro-1H-pyrazolo! 3 d-glisoguinelin-da~vi{thiazel-Z-vDimethanone

[ §9
ol
~
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10487 LOMS (Method F, BS-APD: RT 2.45 min, m+H = 553; 1H NMR (400 MHz, CDCI3): §
8.07 (d.J=3.1 Hz. [H), 7.72 (4, J = 0.7 Hz, [H), 7.70 - 7.65 (m, 2H), 7.49 - 7.39 {m, 2H), 7.31
(s, 1H), 7.22 - 7.11 (m, 2H), 6.54 (d, T = 2.3 Hz, 1H), 5.50 (dd, F = 12.1, 2.1 Fiz, 1H), 423 (4, =
16.8 Hz, (¥1), 4,00 (1, T = 7.1 Hz, 2H), 3.87 - 3.78 (m, 1E1}, 2.97 - 2.84 (m. 2H), 2.68 (d, J = 122
Hz, 1H), 2.57 - 2.39 {m, 2H), 1.91 (sext,, I = 7.3 Hz, 2H), 0.92 {t, J = 7.4 Hz, 3H).

Uxample 127,

Isomer
A

{(R)~(1-(4-fluorophenyi)-6-
{{2-methyl-2H-1.2 3-triazol-
d-yhsulfonyl}-4,4a,5,6,7.8~
hexahydro-1H-
pyrazoio|3,.4-glisoguinolin-
da-yhi{thiazol-2~
yihmethanone

§somier
B

{R}-(1-{4-fluorcphenylj-6-
({T-methyl-1H-1,2,3-triazol-
S-yDsutfonyl)-4,42,5,6,7,8-
hexabvdro-1H-
pyrazolo] 3,4-glisoquinolin-
4a-yhi(thiazol-2-
yijmethanone




%

WO 2013/177559

isomer
L ®

4-ysulfonyl)-4,4a,5,6,7 8-
hexahydro-1H-
pyrazolo[3,4-glisoquinolin-
da-yi){thiazoi-2-
yhmethanone

PCT/US2013/042732
{R)-(1-{4-fluorophcnylty-6-
((1-methyi-1H-1,2,3-triazol- 0.0

(6488

Prepared from Infermediate 94, LOCMS (Method F, ES-APTY: RT 2.26 min, m+H =

526.1; 1H NMR (400 MHz, CDCI3): § 8.07 (1H, d. ¥ = 3.1 Hz), 7.81 (1H,8), 7.67 (1H, 4, T = 3.1
Hz), 747-7.42 (2H, m), 7.31 (1H, 8), 7.20-7.14 (2H, m), 6.56 (1H, d, T = 2.1 Hz), 5.63 (1H. dd, J
=12.6, 2.1 Hz), 425 (3H, 5), 4.24 (1H, d, T = 16.9 Hz}, 3.97-3.93 (1H, m), 2.99 (14, d, J = 12.7

Hz), 2.99-2.86 (2H, my), 2.77-2.70 (1H, ny), 2.

Example 1ZA A,

57-2.52 {11, m).

Isomer
A

{(R)-{1-{4-fluorophenyl}-6-
{(2-propyl-2H-1,2,3-triazol-
4-yhsulfonyi)-4,4a,5,6,7,8-
hexahydro-1H-
pyrazolo[3 4-glisoquinolin-
da-yl)(thiazol-2-
yvimethanone

Isomer
&

{R)-(1-(4-fluorophenyl)-6-
{{(1-propyl-1H-1,2 3-triazoi-
S-yhsulfonviy4,4a,5.6,7 8-
hexahydro-1H-
pyrazolof3.4-glisoquinolin-
da~yli(thiazol-2-
yvhimethanone

219
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(R)-(t-{4-fluorophenyl}-6-
{(1-propyl-1H-1,2 3-triazol- //5 \\.e,
4d-yhsulfonyl)-4,4a,5,6,7 8- \(;
] - calhvwdro-1H- i
Isomer hexahydro-1H N"\f /\, /J ""‘?«s

C pyvrazoio]3.4-glisoquinolin-

da~-yly(thiazol-2- “‘"}
vijmethanone o/
F

-
-

{64891 Prepared from Intormediate 95, LOMS (Method F, ES-APT): RT 2.54 min, m+H =
554.2; IHNMR (400 MHz, CDCI3): 6 S.08 (IH, d. I =31 Hz), 782 (1H, s}, 768 (IH,d, }=3.1
Hz), 7.47-7.42 (CH, o), 7.31 (1H, 8}, 7.20-7.14 (ZH, m}, 6.55 (1H,d, J =22 Hz), 5.64 (1H, dd, ]
=12.6,20Hz), 443 QH, £, J=71Hz), 425 (18, d,J= 169 Hz), 3.97-3.92 (1H, m), 2.96 (1H,
d, J=12.9Hz), 2.94-2.86 (ZH, ny, 2.74-2.67 (1H, m}, 2.56-2.52 (1H, o}, 2.01 (2H, sext, J= 7.1
Hz), 0.94 (3H,1, = 7.1 Hz).

Example 13, (R»-{1-(4-fluorophenvl-6-tosvi-4.42.5.6.7.8-hexabhvdro-1 H-pyvrazolel 3 4-

N
{ A0 O
M s i)

(84901  [-Methyl- Hoimudazole (104 mg, 1.267 ramol} i dry ether (5 ml} was added to
butyHithivm (2.53M i bexanes) (519 ul, 1298 mmol) o dry ether {2 wil) at -78 °C. The reaction
mirture was stivred at -78 °C for 45 minutes. A solotion of (R-methyl §-{(4-fuorophenyi-6-
tosyi-4,42,5,6.7 8-hexahydro-1 Hepyrazolo| 3 4-glisoquinotine-da-carboxviate (200 mg, 0.413
mmol) in dry ether (5 mi) was added dropwise and the reaction mixture was stirved for 45
mimites at -78 °C, then allowsd to warm 1o room temperature over 2 hours. Water (20 mb.) was
added and the reaction mixture was stirred at room temperature for 10 minutes. The agqueous
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 ofl. The

220
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crude product was purified by chromatography on sitica gel (gradient: $-60% cthy acetate in
isohexane) to afford (R)-(1-(4-fluorophenyl}-6-tosyl-4,4a,5,6,7,8-hexahydro-1 H-pyrazolof 3,4-
glisoquinolin-da-yl( 1 -methyl-1H-imidazol-2-ylmethanone (22 mg) as a pale yvellow solid.
LCMS (Method F, ES-APT): RT 2.52 min, m+H = 532.0; 1H NMR (400 MHz, CDCI3Y:; § 7.61 -

5 758 (2H,m}, 7.46 - 740 (QH, m), 731 (1H. &), 729 - 727 (2H, my, T8 {1H. 4, I = 0.9 Hz),
TAT-TA2 (2H, m), 6.99 (1K, br. 8), 650 (IH, d, J=2.2 Hz), .53 {1H, dd, J = 12.2, 2.2 Hz),
445 (1H,d, F=16.7Hz), 388 - 3.54 (4H, m), 2.92 - 278 2H, m), 2.00 (1H, d, ¥} = 12.2 Hz),
2.50 - 237 (SH, m).

16491} The following cxamples were similarly prepared from the appropriate starting

10 materials:

Example 13A, (RW-(1-(4-fluorephenyl-6-(m-tolvisulfonvil-4.42.5.6.7.8-hexahvdra-1 B-

pyrazele]3.d-glisoquinclin-da-vii(I-methvi-1H-imidazel-2-viimethanone

10492] LOCMS (Method F, BS-APE: RT 2.52 min, m+H = 532.2; 1H NMR (400 MHz.

15 CDCI3): 8 7.52-749 QH, m), 7.46-7.36 (4H, m), 7.32 (1H, &), 7.20 (1L, d, § = 0.9 FHz), 7.18-
7.12 (2H, ), 7.00 (1H, 4, J = 0.4 Hz), 6.51 (i, d,T=2.2 Fz), 5.55 (1H, dd, I = 12.2, 2.1 Ha),
446 (1H, d, J= 16.7 Hz), 3.80-3.85 (4H, m), 2.91-2.80 (2H, m), 2.62 (11, &, F = 12.4 Hz), 2.51-
2.40 (SH, ro).

Example 14, (R)-3~((1-(d-fluorephenyh-da-picolinovi-4a.5,7.8-tetrabvdre-1 H-pvrazeloidd-
20 gliseguinolin-6{4H -vhsulfonvl)-N M-dimmethvibenzamide

221
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104931 2-(1H-7-Azabenzotriazol-1-yi}-~-1.1,3 3-tctramethy! vronium hexafluorophosphate
Methanaminigm (HATU) (42.7 mg, 0.112 mmol} was added to a solution of (R}-3-{(1-{4-
fluorophenyD-da-picohnoyi-4a,5,7, 8-tetrabydro- | H-pyrazolof 3, 4-¢glisoquinolin-6{4H)-
yhsulfouyhbenzoic acid (57 mg, 0.102 nuwool), dimethyvlamine (51.0 ul, 8,102 romel) and
ricthylamine {28.4 1], 0.204 mmol) in dichloromethane (3 mL}. The resultant mixture was
stirred at room femperature for 1 hour. The reaction was dituted with dichloromethane (5 mL)
and washed with a saturated solution of sodiom hydrogen carbonate {agueous, S 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: 8-100% ethyl acetate
in jsohexane) to afford (R}3-({ 1-(4-fluorophenyl)-4a-picolinoyl-4a,5,7 8-tetrahy dro- 1 H-
pyrazolo{3.4-glisoquinohin-6{(4H}-visulfonyl}-N, N-dimethvibenzamide (7 mg) as a white solid.
LOMS (Method F, ES-APD: RT 2.24 min, m+H = 386.1; 1H NMR (400 Mz, CDCI3): § 8.68
{(1H,ddd, J=4.7,1.7, 0.9 Hz), 790 (1H, dt, T = 7.9, 1.2 Hz), 7.84 (JH, td, J = 7.7, 1.7 Hz), 7.74 -
TVQH, m), 7.61 (IH, dt, =77, 1.4 Hz), 7.57 - 739 (4H, m), 7.28 (1H, 8}, 7.20 - 7.13 {2H,
my, 6.47{(IH, &, J=20Hz), 552 (IH, &4, F= 12,1, 2.0 He), 427 (1H, 4, I = 16,9 Hz}, 3.86 -
3.77 (1H, m), 3.14 (3H, 8), 2.94 - 276 (5H, m), 270 (1H, &, = 12,1 Hz), 2.50 - 2.43 (2H, m).

CExample 15, (Ry-(6-((I-ethvi-ii-ovrazol-d-—vhisulfonvi-{-(4-Tuorephenvi-4.4a.5.6,7.8-

hexabvdre-1H-pyvrazeloll d-glisoguinelin-4a-vi4d-{rifluoromethvhnyridin-2-

viimnethanone

2
i~2
(S8
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{0494  2-Bromo-4-(mifluoromethylpyridine (171 gl 1.382 ymwol) in dry tetrahydrofuran (1
mi} was added to butyilithiom (2.5 M in Hexanes) (885 ul, 1.416 mumol} in dry tetrabydrofuran
(2 k) at -78 °C. The reaction mixture was stirred at -78 “C for 43 minutes, then a solution of
(Ry-roethyl 6~ ~-ethyl-} H-pyrazol-4-vlsulfonyl}- 1-{4-Buorophenyl}-4,42,5.6,7 R-hesahydro-
H-pyrazelo]3 4-ghsoguinoline-da-carboxylate { 220 mg, 0.453 mmol} in dry tetrahydro furan (2
ml} was added dropwise and the reaction mixture stisred for 1 howr at =78 °C, Water (10 mL}
was added and the reaction mixture was stirred at room temperature for 14 minutes. The aquecus
phase was extracied with ethyl acetate {2 x 15 mL), and the combined organic lavers were
washed with brine (20 mlL), dried over wagnesiwmn sulfate, filtered and concentrated in vacuo to
give ap orange oil. The crude product was purified by chromatography on silica gel {gradient: -
80% cthyl acctate in isohexanc) and preparative HPLC {Waters, Acidic {0.1% Formic acid},
Waters X-Seleet Prep~C18, 5w, 19550 mam column, 25-70% acetoniirile n water) to afford
(R)~(6-{( }rethyl-1 H-pyrazol-d-yhsulfonyl}-1-(4-fluorophenyl}-4,4a,5 6,7 &-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4a-y1y(4-(rifluoromethylipyridin-2-vlymethanone (23 mg) as a white
solid, LCMS (Method F, ES-API) RT 3.00 min, m+H = 601.2; 1H NMR (400 MHz, CDCI3) &
8.8R-8.87 (LH, m), 8.15 (1H, m), 7.71-7.69 2H, m), 7.67(1H. d, I = 0.6 Hz}, 7.47-7.42 (2H, m},
730 (14,5}, 7.20-7.34 2H, m}, 651 (1H, d, §= 2.0 Hz), 5.44 {1H, dd, I = 12.0, 2.0 Hz), 422
4.16 (3H, m), 3.80-3.76 (1H, m), 2.94 {1H, d, J = 169 Hz), 2.88-2.79 {IH, m), 2.67 (1K, d, } =
2.3 Hz), 2.52-240 (2ZH, m), 1.51 (3H, t, = 7.3 Hz}

19495}  The following examples were similarly prepared from appropriate intermediates:

Example 15A, (Ry-pyridin-2-vi{i-(pyridin-3-vi)-6-{(3-{iriflusromethvliphenvisulfonyi)-

4.4a.5.6.7.8-bexabvdro-1H-nvraroloi3 d-clisoquinslin-4da-vhimethanone
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[6496] LCMS (Method F, ES-APY): RT 2.33 min, m+H = 566.0; 1H NMR (400 MHz,
CDCI3): § 8.78 - 8.76 (1H, m), .66 (11, ddd, F=4.7, 1.6, 0.9 Hz), 8.61 (1F, dd, I=4.7, 1.6
Fz), 7.94 (1H, 83, 7.90 - 7.79 (SH, m), 7.62 (15, t, T = 7.9 Hz), 748 (16, ddd, J = 8.8,6.2, 1.5
Hz), 744 (1H, ddd, T = 8.8, 4.8, 0.7 Hz), 7.36 (11, 5), 6.56 (1H, d, I = 2.0 Hz), 5.57 (11, dd, I =
12.3, 2.0 12), 4.30 (1F, 4, T = 17.0 Hz), 3.92 - 3.85 (1F, m), 2.93 - 2.78 (3H, m), 2.62 - 2.50
(2H, m).

Example 158, (R)-(6-((3 4-dichlorophenvisulfonyli-1-phenvi-4.4a.5.6,7.8-hexahvdro-1 H-

pyrazolol3 d-oshicoguinolin-4da-vipvridin-Z2~vhmethanone

{04971 Quenching the reaction with acetic acid in place of water. LCMS (Method F, ES-API):

RT 2.83 min, m+H = 565.0; 1H NMR (400 MHz, CDCI3): 8 8.62-8.60 (1H, m), 7.88-7.81 (U1,

my, 774 (1H, dd, J = 1.8, 0.4 Hz), 7.52-7.44 (TH, m), 7.38-7.34 (1M, m}, 7.29 (1H, s}, 6.57 {(1H,

A =21 Hn, S5 (1H, a4, F= 123, 1.0 Hz), 426 (1H, &, J = 16.8 Fiz), 3.91-3.85 (1H, m),
2-2.75 (M, m), 2.64-2.49 (2H, m).

Example 1580, (R)-{6-((3.4-dichlovophenyvhsulfonv-1-Cd-difiuorophenyli-4.42.5,6.7,8-

kexabvdre-1H-pvirazolo]d 4-elisoguinolin-da-viipyridin-2-vDimethanone
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{64981 Quenching the reaction with acctic acid in place of water. LOMS (Method F, ES-API):
KT 2.93 min, m+H = 600.%; 1H NMR (400 MHz, CDCI3): 3 8.59 (1H, dt, T=4.7, 1.4 Hz), 7.86 -
77928, m}, 773 (3H, d, J =19 Hz), 7.52- 743 3K, m), 7.34 (1H, ddd, } = 10.7, 6.9, 2.5 Hz),
7.29-724 2H, my, 722 - 738 (1H, m), 6,51 (1H, 4, T =22 Hz), 5.50 (1H, d, I = 12.5 Hz), 4.23
{IH,d,J=169Hz}, 390 -384 (1H, m), 2.93 - 2.80 (3H, m), 2.64 (1H, td, J = 11.7, 3.4 Hz),
253 (1H, dt, J= 148,23 Hz).

Example 150, (R)~(6-((3.5-difluoro-4-methoxyphenvhsulfonyl)-1-(4-fluorophenvi)-

4,43.5.6.7.8-hexabvdre-1 H-nvrazelol 3. 4-clisoguinchn-da-viXpyridin-2-vhmethanone

.
[6499] LOCMS (Method F, ES-API): RT 2.65 min, m+H = 581 2; 1H NMR (400 MHz, DMSO-
d6): 8 8.72 (1H, ddd, T= 4.7, 1.7,0.9 Hz), 8.00 (1H, dt, § = 7.7, 1.7 Hz), 7.76 (1, dt, 7.7, 0.9
Hz), 7.66 (1H, ddd, § = 7.7.4.7, 1.2 Hz), 7.51-7.47 (2H, m), 7.44-7.42 (28, m), 7.40-7.36 {34,
m), £.63 (1H, 8), 5.30 (1H, dd, J = 12.5, 1.7 Hz), 409 (18, 4, } = 16.9 Hz), 4.04 3H, m), 3.75-
3.73 (1H, m), 2.97-2.90 (2H, m}, 2.64-2.54 (3H, m).

Example 16, (Ri-(6-((6-(dimethviaminolpvridin-3-vhsuifonvl)-1-(4-fluorophenvi)-

4.42,5,6.7.8-hexahvdro- H-pyrazelo{3 4-vhisoguinolin-da-viipvridin-2-vhimethanone
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19568} (R-(6-({6-chloropyridin-3-yhisulfonyl)- 1-(4-fluorophenyvl)-4,4a,5 6.7 8-hexahydro-1 H-
pyrazolo{3.4-glisoquinolin-4a-vi¥pyridin-2-yhmethanone (30 mg, 0.035 mmol) was dissolved in
a solution of dimethylamine in tetrabydrofuran (2M, 545 ul, 1.091 mmol), and the reaction
5 mixture stirred at room temperature overnight. The solvent was removed in vacuo to give a
vellow oil, which was purificd by chromatography on silica gel {gradient: 10-100% cthyl acctate
in ischexane) to afford (R}-{(6-((6-{dimethylamino)pyridin-3-vlsuifonyl)-1-{4-fluorophenyl)-
4.4a.5,6,7 &-hexahydro- [H-pyrazolo[2 4-glisoguinolin-4a-y{pyridin-2-ylmethanone (23 og)
as a pale yellow solid. LCMS (Method F, ES-APT): RT 2.38 min, mtH = 559.3; [H NMR (400
10 MHz, CDCRBY 3 8.62 (1H, ddd, J=4.8 1.8, 09 Hz), 843 (1H. d, J=25Hz), 788 (IH, dt, J =
8.0, 1.1 He), T8I (1K, 1d, J=7.7, 1.8 Hz), 7.60 {1H,.dd, J = 9.1, 2.5 Hz), 7.46 - 7.40 (3H, m},
TAR(IH, 85, 720712 2H, m. 647 (1H,d, J=22Hz, 639 (1H,d4d, I = 9.1, 0.8 Hz), 5.47
(1H, dd, §=12.0,22 Hz), 429 (1H, d, 1= 16,9 Hz), 3.84 - 3.79 (1H, m), 3.14 (6H, 5), 2.92 -
2.75 (2H, m), 2.70 (1H, 4, § = 12.0 Hz). 2.51 - 2.44 (2H, m).

15 Example 17. (R):-8-((1-(4-fluorophenvii-da-picolinovi-4a.5.7 8-fetvabvdro-1 H-pyrazeloi3.4-

glisoguinolin-6(4H-vhisulfonvl)-1-methvipyridin-2(1 Hj-one

-

\’,,

F
3503} }-Methyl-g-oxo-1,6-dihydropyridine-3~sulfonic acid, smmonium salt {1 g, 4.85 mmol)
was suspended in NN ~mmetnyiim'mzn'nuie (8 ml), and thionyl chloride (2.1 mi) was added. The

20 reaction mixture was stirred at reom temperatare for 3 hours, giving a clear brown solution,

Ry
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before evaporation in vacuo to give crude sulphony! chloride as a pale brown viscous oil. (R)-
tert-buty! 1-{4-fluorophenyl}-4a-picolinoyi-4a,5,7 8-tetrahydro-1 H-pyrazola{ 3 ,4-glisoquinoline-
6{4H)-carboxylate (0.2 g, 0.421 miol) was dissolved in HCI (4M in dioxane) {2,107 mi, 843
mmol), 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 temperatare for 72 hours, then diluted with dichloromethane
{160ml) 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 ischexane),
followed by preparative HPLC (Gilson, Acidic {0.1% Formic acid), Agilent Prep C-18, 5 um,
21.2x50 rom column, 25-40% acetonitrile in water) to afford (R)-5-({(1-(4-fuorophenyi)-4a-
picolineyl-4a,5,7 8-etrahvdro~ | H-pyrazolo[3,4-glisoquinotin-6(4H -y Dsulfony -1~
methylpyadin-2{1H)-one (§ mg) as a white solid, LCMS (Method F, ES-APT): RT 2.08 min,
nrtH = 546.2; TH NMR (400 MHz, CDCI3): 8 8.56 (1H, d, 7= 3.3 Hz), 7.88-7.79 (3H. m}, 7.50-
740 3H,m), 7.33 (JH, &, 1 =92 Hz), 7.29-7.27 (tH, m), 7.17 QH, , T = &.3 Fz), 6.52 (1H, 8),
635 (IH, 4, J=0.6Hz}, SA2{IH, 4, 1= 125 Hz},, 423 (1H, 4, J = 16,7 Hz), 3.91-3.84 (1H, r),
351 (BH, ), 3.02-2.70 (4H, m), 255 (1H, d, J = 14.4 Hz).

Example 18, (Ri-(i-(4-Tlworophenyii-6-((1-methvi-1H-pyrazob-d-vhsulfonvi-4.42.5.6.7.8-

hexahydro-1H-pyrazelo[3.4-glisoquinolin-4a~-vhid-(iriflusromethviipyridin-2-

viimethanone

{95827 HClVDioxane (4M) (253 mi, 101 mmol) was added to (R)-tert-buty] 1-{4-

fluorophenyl)-da-{4-{triflucromethylpicolinoy}-4a,5,7, 8-tetrahydro- 1 H-pyrazolo[3,4-
pueny YD ¥ (2
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glisoquincline-6{4k)-carboxylate {2.75 g, 5.07 mmol} and the reaction mixtare 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-sulfonyvi chloride {1.099 g, 6.08 mmol}). The reaction
mixture was stirred at room temperature for 1 h. The solvent was removed in vacuio to give an
orange oil. The crude product was purified twice by chromatography on silica gel {(gradient: {-
70% ethyi acetate in isohexanc, followed by 0-60% cthyl acetate in dichloromethane), to give
{R)-{1-(4-fluorophenyi}-6-({ | -methyl- § H-pyrazol-4-yhsulfonyl}-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3 4-glisoquinolin-da-y{4-(triftuoromethylipyridin-2-yhmethanone (1.8 g} as a pale
vellow solid. LUMS (Method F, ES-APT): RT 2.3% min, m+H = 387.2. ; IH WMR {400 MHz,
CDCIR: 8 8.87 (1H, d.J = 5.0 Ha), B.16-8.15 (1H, ny, 7.72-7.70 (1H, m}, 7.69-7.66 (2H, m},
7.47-7.42 (CH, m), T30 (1H, ¢), 7.20-7.14 (78, m), 6,50 (1H, d. T =2.1 Hz), 544 (1H, 3d, J =
12.0, 2.1 Hz}, 421 (1H, 4, T = 16.9 Hz}, 3.93 (3H, s), 3.80-3.76 (1H, m), 2.94 {1H, J = 16.9 Hz},
ZEE-279(IH, my, 2.66 (1H, d, = 12,1 Hz}, 2.53-248 (1H, m), 243 (1H, ddd, J = 126, 10.5,

15 3.5Hzh.

Example 18 (R-(6-((3.4-dichlorophenvhsuifonvh-1-(4-fNluorephenvi-4.42.5.6,7.8-

hexabvdro-1H-pyvrazeleid 4-glisoguinolin-da~-vDi(thiazoi-4-vhimethanone

(Si Gl
N L %) [~ i
N7 o Q“ /\\//\\
/,’?V/\ /\N,S\\ i
N | ©
‘N" = o
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N
¢

{05037 To HCI2ZM in ether (2809 ul, 5.62 mumol) was added {(R)-tert-butyt 1-(d-fluorophenyi)-

20 da-(thiazole-d-carbonyl}-4a.5,7 8-tetrabiydro-1 H-pyrazolof3,4-glisoquinoline-6{4H -carboxylate
{135 mg, 0.281 munol) 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
dichloromethane (1.4 mL} and Hunig’s basc (245 ul, 1,405 mmol), and 3,4-dichlorobenzene-1-
sulfonyl chioride (76 mg, 0.309 mmol} was added to the solution. The resulting solution was

25 stirred af room temperature for 18 I The crude produet was purified by chromatography on

228
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silica gel {(gradient: 5-95% cthyl acetate in isohexane to afford (R3-{6-{(3 4-
dichlorophenysudfonyi)-1-(4-fluorophenyl)-4,42,5,6,7 8-hexahydro- 1 H-pyrazolo{3,4-
glisoquinolin-4a-ylj(thiazol-4-ylymethanone (111 mgj as a pale vellow solid. LCMS (Method F,
ES-APTy RT 2.76 min, m+H = 588.8; 1H NMR (400 MHz, CDCI3). § 8.83 (1H, d, J= 2.2 Hz),
R22(IH, d,i=22Hz), 777 (0, . J=12Hz, 752 QH, d, = 1.2 Hz}, 745 - 7.40 (2H, m),
T28 (1H, ), 720 - 713 2H, m), 6.52 (1H. 4, J=22Hz), 544 (1H, dd. J = 12.6, 2.2 Hz), 4.13
(1H,d, 7= 168H2),390-387 (1H, m), 292 - 281 (ZH, m}, 278 (1H, 4, } = 12.6 Hz}, 2.62 -
250 (2H, m).

Lxample 20, Human Glucocorticnid Recentor (GR) Fluorescence Polarisation (FP) Binding

Assay

85041 The following is a description of a FP assay for measuring compound inhibition of
g g {

fabelled glucocorticoid binding to the human recombinan GR.

{85051  The binding affinity of test compounds was determined using a FP binding assay using
human recombinant GR (PanVera P2812) and a fluorescent labelled ghucocorticoid ligand
{Fluorome G& Red) (PanVera P2894). The presence of inhibitors prevents the formation of 3 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 io calculate the binding affinity of

the compound for GR.

[8506] This assay was performed in 384 well, black, round-bottom, polypropylene micro titre
plates in a final volume of 20pl The assay contained Spl 1oM GR (final concentration), Sul
0.5nM Fluorome GS Red (final concentration) in the presence of 10ul test compounds, Positive
countrol wells (high polanisation) recetve, 10ul 2% (viv) BMSO vebiele (1% {v/v) final
concentration) + Sul [oM GR and Sul §.5nM Floorome GS Red. Negative control wells (low
polarisation) receive 10pl 20M dexamethasone (1M final concentration) + 5ul InM GR and
Sul 0.50M Fluorome G5 Red. Assay blavk background wells (used for normalisation) receive

150l Ix GS screening buffer + 5yl GR.
{05671 For the 1Csp determination {concentration of compound that displaces 50% of the bound
GS Redy, compounds were tested at eight different concentrations in duplicate in two

independently performed experiments. Compounds were prepared as solubilised solids at j0mM
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in DMSO. On the day of assav, an 8 point half-log serial dilution (35ul DMSO + 25l compound
sohution) was prepared. A 1:50 dilution {1u! compound solution + 49ul Ix GR screening tuffer)

45

was prepared for cach compound. The compounds were prepared at 2x final assay concentration.

[6508] The rcagents were added to the 384 well micro titre plates in the following order: 10!
est compound/vehicle/l pM dexamethasone, 5ul Fluorome GS Red and Spl GR. The plates were
mixed and meubated for 4 hour at room temperature. F¥ was measured using an Envision Excite

plate reader with 335 nm excitation and 590 nm erission interference filters.

{05091 Milli-polarisation {m¥P) values were calculated using the below equation:

mP = 1000 * {S-G¥P} / {5-+G*P)
where S and P are assav blank background subtracted fluorescence units, Gs= G-factor (1.07).
{516 Compound ICs values were calculated by plotting a [compound} v. % inhibition curve
and fitting the data to a 4-parameter logistic it equation. Compound K {equilibrinm dissociation
constant) values were determined from the experimental 1Csy values using a ligand depletion
correction equation (see below) assuming the antagonists were competitive inhibitors with
respect to dexamethasone (Pharmacologic Analysis of Drug Receptor Interactions, 2" Ed., p38s-

410, 1993, Raven Press, New York).

K= (Lp)* (ICs0)™ (Ka}

(Lo Roj + Lp™Ro - Lo+ Ly - Ka)

Fauilibrivm dissociation constant of GS red ligand () 0.3nM
4 g i)

Bound {racer concentration {Ly} {.3uM
Total tracer concentration {Lo) §.5nM
Total receptor concentration {Ry) oM

Reagents:

{0511} 10x GR screening buffer (100mM potassiom phosphate pH 7.4, 200mM NaxMoOy,
M EDTA, 20% {v/v} DMSQO). To prepare 1x GR screening buffer, combine ml 10x GR
screening buffer (PanVera P2814) + Iml stabilising peptide (PanVera PZB15) + 7.95ml 4°C MQ

water. Add 50u] TM DTT, vortex and place on ice until use.

Example 21, HepG2 Tyrosine Aminotransferase (TAT) Asgay
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{512} Glucocorticoid mediated activation of TAT occurs by transactivation of glucocorticoid
response clements in the TAT promoter by glucocoerticoid receptor—agonist complex. The
following protocol describes an assay for measuring induction of TAT by dexamethasone in

Hep(2 cells (a haman liver hepatoceliular carcinoma eell line; ECACC, UK.

{8513} TAT activity was mcasured as outlined in the literatare by A, All er @, J. Med. Chen.,
2004, 47, 2441-2452. Dexamethasone induced TAT production with an average ECs, value

{half-maximal cffect) of 20nM.

{8514] HepG2 celis were cultured using MEME media supplemented with 10% {v/v) foetal
bovine serum; 2mM L-glutamine and 1% (v/vY 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/ml in RPMY 1640
without phenol red, 10% {v/v} charcoal stripped FBS, 2ZmM L-glutamine and sceded at 25,000
cells/well in 200yl into 96 well, sterile, tissue culfure micro titre plates, and incubated at 37°C,
5% €O, for 24 hours

{6515} Growth media was removed and replaced with assay media {RPMI 1640 without
phenol red, 2mM L-glutamine + 10uM forskolin}. Test compounds were screened against a
challenge of 100nM dexamethasone, Compounds were serially half log dituted 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.

r—-ﬁ

} Test compounds were pre-incubated with cells in micro-titre plates for 30minutes at

'.N

195 (v/vy COy/air, before the addition of 100nM dexamethasone and then subsequently for

20 hours to allow optimal TAT induction.

{5171 HepGZ cells were theo lysed with 30ul of cell lysis buffer conmtaining a protease
whibitor cocktail for 15 mionutes at 4°C. 1550} of substrate mixture was then added containing
5.4mM Tyrosine sodium salt, 10.8rmM alpha ketoglutarate and 0.06mM pyridoxal 5 phosphate
i 0.1M potassiom phosphate buffer (pH 7.4). After 2 hours incubation at 27°C the reaction was
terminated by the addition of 15ul of 10M agoeous potassiurn hydroxide soluiion, and the plates
mncubated for a further 30 minutes at 37°C. The TAT activity product was measured by

absorbance at A 340nm,

2
L2
tink
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1Csg values were calculated by plotting % inhibition {normalised to 100nM

dexamethasone TAT stimulation) v. [compound] and fitting the data to a 4 parameter logistic

equation. ICsy 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 . Activity Date
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Example ®! R Ring J R? 8 ® R dpay
i hinding
Tt 13§ pyridin-2-y] pyridine-3-vi 6-Cl 0 4-F-phenyl
Int. 14 | thiazol-2-yl pyridin-3-y! 6-C1 ¢ § 4-Fphenyl
| pyridin-2-yl shervi 4-CF; Y A-F-pheryi At e
{H-imidazol- —_ o . . .
14 ?_::, Ol Me phenyi 4-CFy 0 | 4Fphenyl | ++ | ++
th pyridin-3-y] phenvi 4-4CF, G 4-F-phenyl b +
tC thiaeni-2-yl henyi 4-CF, G 4-F-pheny SR n T O
1,3.4-
8y axadiazol-2- 1 5-Me phenyi 4-CF3 0 4-F-phenyl + +
i
B oxazol-4-yl pheny 4-CF5 ¢ | 4-B-pheny b ++
¥ oxazol-2-yi pheny 4-CF} 0 4-F-phenyl i At
1G furag-2-yl phenyi 4-CF; 8t 4-Fephenyl SR ++
1H iliiophen-2-vl phenyi 4-CF; & 4-F-phenyt et i
i axazol-2-yl phenyl 3-pMe U | 4-F-phenyi et et
yrivndin-2- —_ . .
I R r.my{a o phenyt 3-he 0 | 4-F-phenyi R B
1K pyridin-2-vi | 4-OMe nhienyt 3 5-difluore 1 O 4-F-nhenyl At et

|3
ke
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TAT

[

L pyridin-2-yl | 4-Et phenyi 3,4.5-4nflvore] O 4-F-phenyl et et

1M pyridin-2-yl ¢ 4-OMe phenyt 3.4, 5-trfluore; O 4-F-phenyl 2 S O

2 pyudin-Z-yi phenyt 4-F 9 | 4-Fephenyl A

2A thizol-2-y] phenyl 3-F 4-Fpshenyl A +
. o ieiralydrofuran- - .
28 | thiazot-2-yl VR ‘ UL 4-F-phenyl o+ +

2-y1

2C pyridin-2-yl phewyl 2-Me g 1 4-F-phenyl S I

2D pyridin-2-y] phenyt 4Bt 0 | 4-F-phenyi SR B

28 pyoidinZ-yl phenyl 3-Me 0 4-F-phenyl i

pid pyndin-2-yl phenyl 30 $ | 4-F-phonyl I

&

2G pyridin-2-yl phenyl 3-OMe 0 | 4-F-phenyl R

3

2 pyridin-2-yl phenyl 3-F, 4.Ci 0 1 4-F-phenyi |

2 pyridin-2-yl rhenyl 4-OMe 0 4-F-phonyt heoperpe peopee

21 pyridin-2-yl phenyi 3-F, 4-Me G | 4-F-phenyl e e

K pyuidia-2-yl phenyl 8 4-Fophenyl S

2L pyridin-2-yl pheny! 2-F 0 | 4-F-phenyi T

M pyridin-2-yl 1H-pyrazol-4-y1 I-Me 0 | 4-F-pbenyi bt +4

mw pyridin-2-y) pyridin-3-vl 6-CF; it 4-F-phenvl b A

20 pyricin-2-yl phenyl 4-Me B 4-F-phenyl S
20 pyodin-Zeyl phenyl 3-CFy, 4-F G d-Fephenyl b bt

20 pyndin-2-yl phenyl 4-CUN 0§ 4-F-phenyi bt o

2R pyridin-2-yl pyricdine3-yl &-(hie 3 1 4-F-pbenyl bbb b

7

tesrahiydeo-21-

28 pyvridin-2-vi .
pyran-4-yi

it 4-F-phenyi + +

2133
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27

pyridin-2-yi

cyclohexyl

4-H-phenyl

+

20

pyridin-2-y)

H-pyrazol-5-yi

it

=

4-F-pheayl

RN

A

pyridin-2-yl

4-CFy

1H-pyrazol-4-vi

3. 5-dimethvt

4-F-pheny!

2w

pytdin-2-y

4715

{H-imndazol-4-y1

4-Pephenyl

pyridin-2-yl

pyridin-3-yl

6-morpholine

0

4-F-phenyl

thiazol-2-y

pyridin-3-yi

&-pyrrolidin-
] - }) ‘i

0

4-F-phenyi

3 thiazol-2-yl pheoyl 4-F G 4-F-phenyl ot e
SA thiazol-2-y1 phienyl 3-F 9 | 4F-phenyi bbb bt
5B thiazol-2-yl phienyt 4-IN 4-F-phenyl et +
5C pyridin-2-yl phenyl 3-CF; 0 | 4-Fephenvi At L e

iH-1,2.4-

5D Lo 1-Me phenyi 4Ky g 4-F-phenyi b +
trizzol-S-y1 FE :

SE - { pyrazin-2-yl pheny! 4-CHs 0 | 4-F-phenyi RN

SF pyridin-2-yl pyridin-3-yi SF 0 4-F-phenyi bt e

5G pyodin-2-yi phiciy) 3-F 0 | 4-Fphenyl At et

5H pyridin-2-yl § 3-ObMe phenyl 4-CF5 O 4-F-phenyi ++ bt

58 thiszol-3-yi phenyl 4-{Fy g 4-F-phenyi At +

& ihiazoi-2-yl pyridin-3-y] 3-F 3 | 4-F-phenyt
) . 4-pyrroidin- . 1 \ .
& thiszol-2-y1 phenyt mi i 0 4-F-phenyl e ++
. . ! . J-pyrrodidin- .
6A. thiazol-2-v1 pheny} pll o 0 i 4-Fephenyl e &
- P . S-piperidin-1-§ | T ] .
7 thiazol-2-yi pyridin-3-yl " i 4-F-phenyl bt ot
JI.
. Sy - Sepyreohidin. . . . _
A thiazol-2-yl pyridin-3-y} Py 0 1 4-F-phenyt e A+
- IR “
. e G-pyreoiidize . )
8 pyridin-2-vl pyridin-3-yl § UPYIREER L6 b 4 B ohenyt kb +

1-vi

<

|£0]

v
BN
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Example R R* Ring J R®? 8 &’ e LTAT
binding

G((R}-3-
4 thiazoi-2-vl pyridin-3-yl | fluoropyrrolidi O | 4-F-phenyl A+ +
in-1-yi}

4-pyrrojidin-

W | pyridie-2-y1 phenyt 1-y1

0 | 4-F-phenyi A +

S-piperidin-1-

10A | pyridin-2-yl pyridin-3-yl ol

0 4-F-phenyi SR

Sepvrrobdia-

0B pyridin-2-v] pyridin-3-yl Lot
i-¥i

0 4-F-phenyt tpb b

11 thiazol-4-yl phenyt 4-CFy 0 4-F-phenyi bt e

A § pyndinZeyl phenyi 4~} 8t 4-F-phenyl I

E;E

oyridin-2-vl phenyl 3-Me, 4-OMe } O 4-F-phenyi A it

o
[

T

pyridin-2-yl phenyi 3-LL4-OMe | O 4-F-phenyt Atk At

1D pyridin-2-¥1 pheayt 3-F, 4-OMe 1 O 4-F-plienyl bt bk

118 pyridin-2-yi phenyt 2-F, 4-Me 0 | 4-F-phenyl s e

1iF ihiazol-4-yl phenyi 3-Me 8§ 4-F-pheny! A ot

116 pyridin-2-yl phenyt 3-CN ¢ 4-F-phenyl et oot

1IH ¢ pyridin-2-y1 phenyl 4-OCHE, O 4-F-phenyi bt At

i pyridin-2-y] phenyi 3-0OCH; & 4-F-phenvi et b

i1 pyridin-2-vl pheny! 35-difluoro | O 4-F-phenyl R
11K | thiazol-d-y] phenyl 4-Me 0 | 4-Hephenyl e

1L | pyridin-2-y phenyi 3-0CHF, 0 4-F-phenvi R a I e

1M ¢ pyridin-2-yl phenyi 3 4-dimethyl ¢ ¢ 4-F-phenyl bk |t
HIN | pyridin-2-y] phenyl 35-dimethyl § 0§ 4-F-phenvi At | bR

P § pyndin-2-yl pyridin-2-yl &-Me 0 | 4-F.pheny! i B

TP pyodin-2-yl phienyl 34-difluore | O 4-Hephenyl e T S
i pyridin-2-y1 pheny! 34, 5-wifluore} O | 4-F-phenyl T+t A
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binding

TAT

1R pyridin-2-vi phenyl 3-CL, 4-F O 4-F-phenyi At bt
Fis pyridin-2-yl t 4-Me phenyt 3-CN 0 4-F-phenyi ke ot
1T pyndin2-vt 1 4-Me | 1H-pyrazol-d-yl i-Me 8 1 4-Fephenyl S

pyudia-Z-yl

4-Me

pheny)

34-diflaoro

4-F-phenyi

At

pyridin-2-yl

4-Me

1H-imidazol-4-yl

i-Me

0

4-F-phenyl

1IW | pyridin-2-yl § 4-Me pheuvl 35-difluoro 1 0 | 4-Fophenyt bt | e
HIX § pyridin-2-9l | 4-Me rheayl 34,540 fluocet O | 4-F-phenyl bbb bbb
1YY pynidin-2-yl phenyi 3-80,Me ¢ | 4-Fephenyt +++ ++
2§ pyodin-2-yl phenyl 3-CO2H 8 1 4-F-phonyl

11AA | pyridin-2-yl phenyi 3-CHOMe | O 4-F-phenyi SRy ++

4-moethyl-3, 4-dihydro-2H-

11IAB | pynidin-2-vl pyride{3,2-b]i1,4loxazin-7-vi 0 4-F-phenyi A+t -

1TAC | pyridin-2-y1 phenyi 23 4wifluoro} O | 4-F-phenyt I

AL | pyridin-2-y] pyridine2-y} 6-0F; ¢ | 4-Fophenyi S R

PIAE | pyridin-2-yv} | 4-Me pyridin-2-y 6-CF, O 4-F-phenyl b b

HAF | pyndin-2-vi phenyi 3.4-dichloro & O 4-F-phenyi e

1LAG | pyndin-2-yl | 4-Me phenyt 3-CFy ¢ | 4-F-phenyl R e

11AH

oyridin-2-yl

4-Me

1H-pyrazol-4-vl

I-Et

Y

4-F-phenyl

RN

e+

1AL

pyridin-2-y]

4-Me

1H-pyragot-4-yi

1, 5-dimethyd

0

4-F-phenyl

bt

—t
—
>

:,D
ey

pyridin-2-yl

4-Me

1H-pyrazol-5-yl

{-Me

4-F-phenyi

bt

11AK

pyridin-2-vi

4-Me

1H-pyrazol-3-yl

s

1-Me

4-H-phenyl

it

1AL

pyridin-2-yi

4-Me

phenyt

3-Me, &-F

Y

4-F-phenyi

et

.‘l.,..|~ .é,
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4-methyl-3,4-dihydro-2F -

11AM § pyridin-2-v1 | 4-Me T .
Py < h pyridof3,2-b1i 1,4 Joxazin-7-v!

0 | 4-F-pheny S I

TIAN | pyodin-2-vl | 4-Me 2,3-dilydrobenzofean-5-y! G | 4-F-phenyi e e

HHAG | pyodia-2-vl § 4-Me L-roethylindolin-2-one-5-y1 0 1 4-Fohenyl it

11AP | pyodin-2-yl | 4-Me phenvi 3-50,Me 0 | 4-F-phenmyl A |

T1AG | pyridin-2-yl § 4-Me | 1H-pyrazol-4-91 § 1,3-dimethyl { 0 | 4-Fphenyl bt o

2,3-dihydrobenzofb} | 4jdioxin-

JIAR | pvodin-2-y1 ] 4-Me -
-yl

O 4-F-phenyl ENSTEN Jo

1IAS 1§ pyridin-2-yl | 4-Me phenyl 3-8, 4-CFy G 4-F-phenyl R e e

et

TAT | pyndin-2-yl phenyi 3-F,4-CFy § 6 | 4-F-phenyi e

1IAU | pyridin-2-vl § 4-Et phenyi 3-CN ¢ 4-Fphenyl o e

o

1AV § pyridin-2-91 1 4-Bt pyridin-2-yi 628 Y 4-F-phenyt ER G

TIAW | pyridin-2-vl | 4-Me phenyi 3-CG:H 4] 4-P-phenyl b +

1IAX | pymidin-2-yl | 4-Me isoxazol-d-yl | 35-dimethyl | § | 4-F-phenyl i o

HAY | pyddin-2-y1 H-pyrazol-4-yi 1-El 0 | 4-F-phenyl -+ At

HIAZ i pyridin-2-yi phenyt 3-CF, ¥ phenyi e ot

UBA ¢ pyridin2-y1 { 4-Me | 1fpyrazol-S-91 § 13-dimethyl | 0 | 4-F-pheny SR R

o)
w

[

Par

=

VBB pyridin-Z-yl | 4-Me pyridin-d-yi 4-F-phenyl bt b A

By
3

VIBC | pyndin-2-yl I 4-Me pridin-2-yi 4-CF;5 0 4-flphenyi A e

HEBD | pyrdis-2-yt § 4-Me | 1H-pyrazol-4-yl i-Me 0 4-F-phenyi R +-

11BE § pyridin-2-yl pyridin-4-yl 2-CFy 0 | 4-F-phenvi At g

[
Lad
~d
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118F ; pyridin-2-yl phenyl 3-CF, 4-ClL 6 4-F-phenyi et et
HBG | pyridin-2-91 phenyt 3-C1,4-Me | 0§ 4-F-pheny! R

2.
1IBH § pyridin-4-y] ipyrrolidi phenyi SAdiftuore | O | 4-F-phenyl + +
n-1-yi

BT | pyridin-2-y1 | 4-CF; | [H-pyrazol-3-v1 i-Meo 0 4-F-phenyi b oot
1IBY | pyridin-2-v] 1H-pyrazol-3-yi {-Me 0 | 4-F-phenv! bt 4
TIBK | pyndin-2-vl § 4-CF; | 1-pyrazol-4-yi -Me 0 1 4-Fohenyl At b e
HRBL | pyodin-2-yl § 4-CF; pheny! 3-CN 0} 4-F-phenyl e e
11BM | pyridin-2-y1 | 4-CH; | {E-pyrazol-3-v i-Me ¢ | 4-F-phenyi LR
LIBN | pyridin-2-v} | 4-CF; | 1H-pyrazol-d-yi | 1,5-dimethyl | O 4-F-pheny! bt b
H1IBG | pyridin-2-vi § 4-CF; | 1H-pyrazol-4-vi 0 4-F-phenyt i R
UBE 1 pyndin-2-yl Hpyrazel-dvt § 1-Me, 3-CF § 0 | 4-Fephenyl e +
11BQ | pyndin-2-yl { 4-CF4 phenyt 3.4 5-wiflworo; O | 4-F-phenyi + B
11BR § pynidin-2-yl | 4.CFy | 1H-pyrazol-3-yi i-Me O | 4-Ciphenvi et -+
TIBS | pyridin-2-y] {H-pyrazel-4-yl O 4-F-phonyi e At
11BT  { pyridin-2-yl 1H-pyrazot-3-y1 I-Me ¢ | 4-CFs-phenyt + +
11BU | thiazol-4-yi phenyl 3adiftuoro | ¢ § 4-F-phenyi + ++
UBY ¢ pyridin-2-yt § 4-CF2 | Hiamidazolb-d-yly 1 2-dimethyl § O 4-F.phenvi S T
HBW | pyridin-2-y! | 4-CF3 iHE-dmidazol-5-yty 12-dimethy! | @} 4-F-phenyi + i
118X ¢ pynidinZ-yl § 4-CF3 | 1H-imndazol-2-yi]  [-methyl 0 | 4-F-phenyl - et
TIBY  § pyridin-2-yt § 4-CF3 ¢ H-imidazol-4-y] 1-ethy] 9§ 4-F-phenyl il A4
11BZ | thiazol-4-yl 1H-pyrazol-4-vi 1-ethyl ¢} 4-F-phenyi -+ o
UCA | pyridin-2-y 1H-pyrazof-4-yi 1-propyl 0 | 4-F-pheoyl Ea S

b
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binding
HCB  pyridin-2-y1 Hi-pyrazel-4-yl I'Q-L b0 4-Fophenyl et e
methoxyethyl} ¢
HOC | pyrazol4-yii [-Me phenyl l4-dichloro | 0 | 4-F-phenyi + o
1CE | pyridin-2-yl IH-pyrazol-4-yt | T-sopropyl § 0 | 4-F-phenyl TR RS
bbb

1ICE,
HCE, 1§ pyridin-2-vl § 4-CF3 | 1,2,3-triazolyl methyi ¢ | 4-F-pheny! + ++
G

11CH,
11CY, § pyridin-2-yl 23 rinzobyvi ethyl ¢ | 4-F-phenyi + B
1 )
1ICT

11CK,
HCL, § pyndin-2-yt § 4-CF3 1,2, 3 triazoivl ethyi 0 4-t-phenyt + b
HOM

R e =

1ICN,
11CO, | pyridin-2-y] 1,2,3-triazolyl propy] ¢ | 4-F-phenyl o+ ot
11CP

110,
HICR, | thiazoi-4-vl 1,2.3-triazolyl propyl ¢ | 4-F-phenyl - s
118

A et

PHOT,
HCH, | pyridin-2-yl 1,2,3-triazoivi isapropyt 4 | 4-F-phenyl ++ ++
HICY

TICW | thiazol-4-yl 1H-pyrazol-3-yi {-gthyl O | 4-F-phenyi et ++

239
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TAT

e

HCX | pvridin-2-yi | 4-CF3 | 1H-pyrazol-4-¢1 1-propyl O 1 4-F-phenyi el

FICY | thigsol-4-yl TH-pyrazol-4-yi T-medhyl { 4-F-phenvi R et
¥ it 3 ¥ ey

11CZ | thiazol-4-yl 1H-pyrazol-4-yi T-propyl 0§ 4-F-plenyt ++ ]

HIDA | thiazold-y] 3,2, 3-trtgzoly methy! ¢ | 4-B-phenyt ERRAE I

HDBR | pyridin-2-y1 1,2.3-triazoiyl methy! O 1 4-F-phenvi bt SR

HIDC | pyridin-2-91 } 4-CF3 | 1.23-triazolyl propyl 0 ¢ 4-Fphenyl + 4+
12 thiawni-2-yi phenyl 3-CF, ¢ | 4-F-phenyi bbb
1ZA  § thiazol-2-yl phenyl 3-Me 8 | 4-F-phenyl R el

il thiazol-2-v} phenyl 3OMe 0§ 4-F-phenyt Ras +4

12C | thiazol-2-yl phemyi 4-Me,3-F 1 0 1 4-F-phenyl -t ++
12 thiazol-2-yl phenyl 0 | 4-F-pheayi SR I
12E thiazoi-2-yl phenyi 31 0 4-F-phenyi oo o
12¢¥ pyridin-2-vl i 5-Me phenyl 3-Me O i 4-Fphenyl S
126G { pyddin-2yl § 4-Me phieny! 3-Me | 4-E-phenyl B

i2H pyridin-2-yl § 6-Me phenvi 3-Me 0 | A4-F-phenyl A

124 thiazol-2-yl phenyl 3CH;, 4-F L 0 | 4Fophenyl Areper e

123 thiazol-2-yl phenyi 34, 54nfivore] O | 4-F-pheov At et

12K thiazol-2-y} phenyl 3, 4-CH; | 0| 4-Fphenyt St ++

128 thiazol-2-y} | 5-Mc phenyl 3-CF; 9 d-Fphenyl rodede e
126§ thiazob-Z-yl | 4-Me phenyl 3-CF, 0 | 4-F-phenyi ++ e

12N thiazoi-2-yl pheovl 3 4-dichiore | O &-F.phenyl gk b4

120§ thiazol-2-yl | 5-Me heny! 3d4-dichlere § 0§ 4-F-phenv S R S

240
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? binding
1zp thtazol-2-yl pheuyl 34-diffuory | 0 | 4A-Fephenvi 4+ ++
12Q thiazol-2-yl § 5-Me phenyl 34d-gifluore | O | 4-F-phenyi + b
12R thiazol-2-y1 { 5-Me phenyl 3F, 41 O | 4-F-phenyi -+ -
128 dazol-2-v1 | 5-Me | 1H-pyrazal-3-vl I-Me 8 4-F-phenyl et Aefeode
127 thiazol-Z-yl { 3-Me | 1H-pyrazol-4-yl i-Me ¢ | 4-F-phenyl Rann I B s
124 thiazol-2-yl 1 5-Me { Idpyrazol-S-y1 | 1 3-dimethyt | § }  4-F-phenyl + et
12V} thiazol-2-yl I S5-Me | 1H-pyrazol-5-yi i-Me 0t 4-F-pheoyi A i
12W | thiszol-2-yl 1i-pyrazol-5-yi 1-ethyl 0 | 4-Fphenyl + +
12X thinzol-2-y1 1H-pyrazol-4-vi l-sthyl 0 4-F-phenyl b ++
12y thiazol-2-yl 1H-pyrazol-4-yi I-propyi ¢ 4-F-phenvi At At
124 shiazol-2-yl 1,2, 3«trizzolyt methyl 0 4-F-phenyt et +
12AA | thiazol-2-yl 1,2,3-triazoivi propyt 0 4-F-phenvi oot e
R 1H-imidazol- — § ftarl
13 291 e phenyl 4-Me 0 | 4-Fephenyl 4 ++
H i-irnidazol- B ! ;
i3A 2-vi t-Me phenyl 3-Me O 1 4-F-phonyl gt 4
14 pyridin-2-yl phenyl 3-CONMe2 | 0 | 4-F-phenyl SR -
15 pyridin-2-yl i 4-CF; [ 1H-pyrazol-4-yi 1-fit ¢ | 4-Fphenyi A
I3A | pyridin-2-y phenyt 3-CH; G | pyridin-3-vi Aot et
158 pyridin-2 -yl phenyt 34-dichloro ¢ 0 phenyl SR At
. - , . . 3,4-
15¢C pyridine-2-yi phenyl 34-dichloro + O 1§ . ’ e o
o - £ difluorophenyt
. L. . 3, 5-difluore, . X
15D pyridin-2-vl phenyi A e, it 4-F-phenyi ++ et
o - ; ’ -metiony -
16 pyndin2-yl pyridin-3-yi 6-NMe, 0 | a-Fopheny! PR B
- vridis-2{iH}- - , . .
17 pyridin-2-y1 Py < i-Me ¢ | 4-F-phenyi +
one-S-yi
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gxample] R R Ring J R? a ®? SR sy
binding

18 pyridin-2-yl { 4-CE; | H-pyrazol-4-yi i-Me | 4-Fophenyi SR O

19 thiazol-4-yl phenyl 34-dichloro § O | 4-F-phenyl e n S

in Table I, GR Binding compounds with a K value of less than 8.5 oM are designated with +++;
compounds with a K value from 0.5 nM 1o less than 1.0 nM are designated with ++; and
compounds with a K value of at least 1.0 oM are designated with +. TAT activity with a K;
value of less than 20 nM are designated with +++, compounds with a K; valae from 20 nM 1o
less than 100 oM are designated with ++; and compounds with a ¥, value of at least 100 nM are
designated with +.

Example 22, Cell Transrenression Assavs

{6519} The following protocol describes assays for measuring the effect of either GR agonists

or antagonists on IL~1 B stimulated IL-6 production by A349 cells,

{0528] In the GR antagonist mode of the assay compounds are tested for their ability to reverse
the sappression of 1L-18 stimulated IL-6 production by dexamethasone, Conversely, in the GR
agonist mode of the assay compounds are tesied for their ability fo divectly inhibit IL-15
stimulated 1L-6 production. These assays were adapted from a protocol outlined by Ali er af,, 1.
Med. Chem. (2004), 47, 2441-2452,

{521}  AS549 cells were routinely cultured in DMEM media supplemented with 10 % (v/v)
foctal 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-ghutamine {Assay Media) to 0.66 x (0% cells/mi. This cell
preparation was then used to sced sterile, tissue culture treated, 384 well plates (20,000

cells/well), which were subsequently kept under Standard Incubation Conditions for 1 hour,

{9522] Compounds were solubilised in DMSO to generate a 10 mM stock solution. A range of
& tcst concentrations were generated by diluting the stock solution in DMSO 10 240 uM,

followed by 7 serial half log dilutions in DMSO. These test compound solutions were diluted 40-

242



I

|

L

5

WO 2613/177559 PCT/US2013/042732

fold into Assay Media prior to addition 1o the cells to give a range of final assay compound

concentrations of 10 to 0.003 pM in 0.25% (v/v) DMSO.

{85231 Note that the standard GR agonist dexamethasone was fested at concentrations ranging
from 100 to .03 nM. Compounds were screened for GR antagonism of an ECg (10 nM}
dexamethasone stimulation.

{65241 Compounds were pre-incubated with cells for 1 hour using Standard Conditions as
previoushy described, prior to the addition of 10 nM dexamethasone (antagonist mode) or Assay
Media (agonist mode) and then incubated for & further hour,

{65251  Cells were then stimulated with IL-1 (final assay concentration 3 ng/ UL} and

incubated for 18 hours to alfow sufficient IL~6 to be produced.

18526) 1L-6 in the cell media was measured nsing an AlphalISA detection assay (Perkin
Elmer). Raw data were converted to IL-6 concentrations by interpolation of test data against an

IL~6 standard curve using GraphPad Prism software.

8271 For the agonist mode assay, 1L-6 values were normalised to the maximal effect of the
full agonist dexamethasone and compound coneentration effect curves were fitted to a 4

parameter logistic equation fo determine ECsy and maximal effect values.

{6528 For the antagonist mode assay, 1L-6 values were normalised to the effect of 10 nM
dexamethasone inhibition of 1L.-6 production, such that 100% inhibition represented complete
reversal of the dexamethasone suppression of IL-6. Compound ICs values were determined by
plotting compound concentrations against % inhibition and fitting the data to a 4 parameter
logistic cquation. Compound Ki (inhibitor dissociation constant} values were estumated by

correcting the ICsy values using the Cheng-Prusoff equation. assuming that all compounds were

{05291 Although the foregoing invention has been described in some dotail by way of
ilhustration and Example for parposes of clarity of understanding, one of skill in the art will
ppreciate that certain changes and modifications may be practiced within the scope of the
appended elaims. In addition, each reference provided herein 18 incorporated by reforence in ifs

entirety to the same extent as if cach reference was individually incorporated by reference.



WO 2613/177559 PCT/US2013/642732

Where a conflict exists between the instant application and a reference provided herein, the

instant application shall dominate.
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WHAT IS CLAIMED I65:

1. A compound having the formula:

RL_O oo

N7

I}E (CHZ)nm@"‘(Rz);_q,

R? @

wherein A

R' is a heteroaryl ring having from 5 to 6 ring members and from 1 to 4 heteroatoms
each 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, Cy.g alkyl,
halogen, Cy.¢ haloalkyl, Cy.¢ alkoxy, Ci¢ haloalkoxy, ~CN, N-oxide,
Cs.5 cycloalkyl, and Cs.¢ heterocycloalkyl;

ring J is selected from the group consisting of a cycloalkyl ring, a heterocycloalkyl

‘ ring, an aryl ring and a heteroaryl ring, wherein the heterocycloalkyl and

heteroaryl rings have from 5 to 6 ring members and from 1 to 4 heteroatoms
each independently selected from the group consisting of N, O and S;

cach R* is independently selected from the group consisting of hydrogen, Ci.6 alkyl,
halogen, C;4 haloalkyl, C¢ alkoxy, Cy.¢ haloalkoxy, C;¢ alkyl-
C 1 alkoxy, -CN, -OH, -NR¥R™, -C{O)R™, -C(O)OR*, -C(O)NR™R*®, .SR*,
-S(O)R™, -S{O)R*, Cy5 cycloalkyl, and Cs ¢ heterocycloalkyl, wherein the
heterocycloalkyl groups are optionally substituted with 1-4 R* groups;

alternatively, two R? groups linked to the same carbon are combined to form an oxo
group (=O};

alternatively, two R® groups are combined to form a heterocycloalkyl ring having
from 5 to 6 ring members and from [ to 3 heteroatoms each independently
selected from the group consisting of N, O and S, wherein the
heterocycloalkyl ring is optionally substituted with from 1 to 3 R* groups;

R™ and R™ are each independently selected from the group consisting of hydrogen
and Ci.¢ alkyl;

each R” is independently selected from the group consisting of hydrogen, halogen,
hydroxy, Cy.¢ alkoxy, Cy.¢ haloalkoxy, -CN, and -NR*R?®;
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cach R is independently selected from the group consisting of hydrogen and
Ci.6 alkyl, or two R*® groups attached to the same ring atom are combined to
form (=0);

R is selected from the group consisting of phenyl and pyridyl, each optionally
substituted with 1-4 R*® groups;

cach R*is independently selected from the group consisting of hydrogen, halogen,
and Cy.¢ haloalkyl;

subscript n is an integer from 0 to 3;

or salts and isomers thereof,

2. The compound of claim 1, wherein

R is a heteroary] ring having from 5 to 6 ring members and from 1 to 4 heteroatoms
each independently selected from the group consisting of N, O and S,
optionally substituted with 1-4 groups each in'd.ependentiy selected from R'%

each R' is independently selected from the group consisting of hydrogen, C, alkyl,
halogen, C| haloalkyl, C;.6 alkoxy, Ci haloalkoxy, -CN, Ca.g cycloalkyl, and
Cs.g heterocycloalkyl;

ring J is selected from the group consisting of a cycloalkyl ring, a heterocycloalkyl
ring, an aryl ring and a heteroaryl ring, wherein the heterocycloalkyl and
heteroaryl rings have from 5 to 6 ring members and from 1 to 3 heteroatoms
each independently selected from the group consisting of N, O and S;

each R%is independently selected from the group consisting of hydrogen, C,.¢ alkyl,
halogen, C).¢ haloalkyl, Cy alkoxy, Cy.¢ haloalkoxy, -CN, -NR*R™,
Cag cycloalkyl, and Ci.¢ heterocycloalkyl, wherein the heterocycloalkyl
groups are optionally substituted with 1-4 R* groups;

R% and R™ are each independently selected from the group consisting of hydrogen
and Cy_¢ alkyl;

each R* is independently selected from the group consisting of hydrogen, halogen,
hydroxy, Cy. alkoxy, Cy.¢ haloalkoxy, -CN, and -NR*R?;

R? is selected from the group consisting of pheny! and pyridyl, each optionally
substituted with 1-4 R*® groups;

cach R* is independently selected from the group consisting of hydrogen, halogen,
and Cy.¢ haloalkyl; and

subscript n is an integer from 0 to 3.
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3. The compound of claim 1, wherein
R is a heteroaryl ring having from 5 to 6 ring members and from 1 to 3 heteroatoms
each 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 and
Ci alkyl;
ring J is selected from the group consisting of tetrahydrofuran, phenyl and pyridyi;
each R? is independently selected from the group consisting of hydrogen, Ci.¢ alkyl,
halogen, Cy_¢ haloalkyl, C;. alkoxy, Cy.¢ haloalkoxy, -CN, -NR*R*,
Cs.g cycloalkyl, and Cs.g heterocycloalkyl;
R* and R™ are each independently selected from the group consisting of hydrogen
and Cy.¢ alkyl;
R? is selected from the group consisting of phenyl and pyridyl;
R*is F; and

subscript nis O or 1.

4, The compound of claim 1, wherein

R’ is a heteroaryl ring having from 5 to 6 ring members and from 1 to 3 heteroatoms
each 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 and
Crs alleyl;

ring J is selected from the group consisting of phenyl and pyridyl;

each R?is independently selected from the group consisting of hydrogen, ixaiogeﬁ,
Ci.s haloalkyl, -CN and Cs.¢ heterocycloalkyl;

R’ is selected from the group consisting of phenyl and pyridyl; and

R™is P,

5. The compound of claim 1, wherein R' is selected from the group
consisting of pyrrole, pyrazole, imidazole, triazole, tetrazole, furan, oxazole, isoxazole,
oxadiazole, thiophene, thiazole, isothiazole, thiadiazole, pyridine, pyrazine, pyrimidine, and

pyridazine.
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6.  The compound of claim 1, wherein R’ is selected from the group
consisting of 2-pyrrole, 3-pyrrole, 3-pyrazole, 4-pyrazole, 5-pyrazole, 2-imidazole,
4-imidazole, 5-imidazole, ];2,3—triazoi—4-y1, 1,2,3,-triazol-5-yl, 1,2,4-triazol-3-yl,
1,2,4-triazol-5-yl, 1,2,3 4-tetrazol-1-yl, 1,2,3,4 tetrazol-5-yl, 2-furan, 3-furan, 2-oxazole,
4-oxazole, 5-oxazole, 3-isoxazole, 4-isooxazole, 5-isooxazole, 1,2,4-oxadiazol-3-yl,
1,2,4-oxadiazol-5-yl, 1,2,5-oxadiazol-3-yl, 1,3,4-oxadiazol-2-y1, 2-thiophene, 3-thiophene,
2-thiazole, 4-thiazole, 5-thiazole, 3-1sothiazole, 4-isothiazole, S-isothiazole,
1,2,3-thiadiazol-4-yl, 1,2,3-thiadiazol-5-y1, 1,2 4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-yl,
1,2,5-thiadiazol-3-yl, 1,3,4-thiadiazol-2-yl, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine,
2-pyrimidine, 4-pyrimidine, 5-pyrimidine, 6-pyrimidine, 3-pyridazine, 4-pyridazine,
S-pyridazine, and 6-pyridazine.

7. The compound of claim 1, wherein R"is selected from the group
consisting of pyrazole, imidazole, triazole, furan, oxazole, oxadiazole, thiophene, thiazole,

pyridine, pyrazine and pyrimidine,

8. The compound of claim 1, wherein R’ is selected from the group
consisting of 1-pyrazole, 3-pyrazole, 4-pyrazole, S-pyrazole, 2-imidazole, 4-imidazole,
5-imidazole, 1,2,3-triazol-4-y1, 1,2,3,-triazol-5-yl, 1,2,4-triazol-3-y1, 1,2,4-triazol-5-y1,
2-furan, 3-furan, 2-oxazole, 4-oxazole, 5-oxazole, 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl,
1,2,5~0oxadiazol-3-yl, 1,3,4-oxadiazol-2-yl, 2-thiophene, 3-thiophene, 2-thiazole, 4-thiazole,
5-thiazole, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine, 2-pyrimidine, 4-pyrimidine,
5—13yrimidihe, and 6-pyrimidine.

9. The compound of claim 1, wherein each R' is independently selected
from the group consisting of hydrogen, C;. alkyl, Cy.¢ haloalkyl, Cy alkoxy and
Cs.g heterocycloalkyl.

10.  The compound of claim 1, wherein each R'® is independently selected

from the group consisting of hydrogen, methyl, ethyl, trifluoromethyl, and methoxy.

11, The compound of claim 1, wherein ring J is selected from the group

consisting of heterocycloalkyl, aryl and heteroaryl.
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12, The compound of claim 1, wherein ring I is selected from the group

consisting of ary! and heteroaryl.

13.  The compound of claim 1, wherein ring J is selected from the group
consisting of phenyl, pyridine, imidazole, pyrazole, triazole, tetrazole, thiadiazole, isothiazole,

cyclohexyl, tetrahydrofuran and tetrahydro-2H-pyran.
14.  The compound of claim 1, wherein ring I is phenyl.
15, The compound of claim 1, wherein ring J is pyridyl.

16.  The compound of claim 1, wherein each R? is independently selected

from the group consisting of hydrogen, Ci.6 alkyl, halogen, Cy.¢ haloalkyl, Cy.6 alkoxy,

. Cy. haloalkoxy, Cy. alkyl-Cy.¢ alkoxy, -CN, -NR*R*, -C(O)OR™, -S(0),R*, C1. cycloalkyl,

and Cz g heterocycloalkyl, wherein the heterocycloalkyl group has 5-6 ring members and 1 to

2 heteroatoms.

17.  The compound of claim 1, wherein each R? is independently selected
from the group consisting of hydrogen, methyl, ethyl, F, CI, -CF;, OMe, OCHF,, -CN, -NMe,,
-S(0O);Me, pyrrolidine, piperidine and morpholine.

18.  The compound of claim 1, wherein R? is 4-F-phenyl.

19.  The compound of claim 1, wherein the compound is selected from the
group consisting of:
(R)-(1-(4-flnorophenyl)-6-((4~(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolof3,4-glisoquinolin-4a-yH){pyridin-2-ymethanone,
(R)~(1-{4-fluorophenyl}-6-((4~(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-y1}(1-methyl- 1 H-imidazol-Z-ylymethanone,
(R)-(1-(4-fluorophenyl)-6-((4-fluorophenylysulfonyl)-4,42,5,6,7,8-hexahydro-1 H-pyrazolo{3,4-
glisoquinolin-4a-yl)(pyridin-2-yhmethanone,
{R)-(6-((6-chloropyridin-3-yl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[ 3,4-glisoquinolin-4a-y1)(pyridin-2-ylymethanone,
(R)-{1-(4-fluorophenyl)-6-((6-morpholinopyridin-3-ylsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-gJisoquinolin-4a-y1)(pyridin-2-yl)methanone,
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(R)~{1-(4-fluoropheny!)-6-({4-(trifluoromethyl yphenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1 H~
pyrazolo[3,4-glisoquinolin-4a-yh)(pyridin-3-ylymethanone,
(R)-(1-(4-flucrophenyl)-6-{(4-(triffuoromethylyphenyl)sulfonyt)-4.4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-yl)methanone,
(R)~{1-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyljsulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl){S~-methyl-1,3,4-oxadiazol-2-ylymethanone,
(R)-(1-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl}-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(oxazol-4-y)methanone,
(R)-(1-(4-fluorophenyl}-6-((4-(trifluoromethyl)phenyijsulfonyl)-4,4a,5,6,7,8-hexahydro- 1H-
pyrazolo[3,4-glisoquinolin-4a-vl){oxazol-2-ylymethanone,
(R)-(1-(4-fluorophenyl}-6-((4-(triffluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(furan-2-yhmethanone, ,
{R)-(1-{(4-fluorophenyl}-6-((4-(triflucromethylphenyljsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-da-yl}(thiophen-2-ylmethanone, .
(R)-(6-((6-chloropyridin-3~yl)sulfonyl)-1-(4-fluoropheny!)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-yl}ymethanone,
(R)-(1-(4-fluoropheny)-6-((6-(pyrrolidin-1-yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo{3,4-glisoquinolin-4a-yl)(thiazol-2-ylmethanone,
(R)~(6~((3-fluorobenzyl)sulfonyl)-1-(4-fluorophenyi)-4,42,5,6,7,8-hexahydro- 1 H-pyrazolo[ 3,4~
glisoguinolin-4a-yl)(thiazol-2-ylymethanone,

{(4aR)-1-(4-fluorophenyD)-6-(({{R/S)-tetrahydro furan-2-yDmethyl)sulfonyl)-4,4a,5,6,7,8-
hexahydro-1H-pyrazolof3,4-glisoquinolin-4a-yl)(thiazol-2-yl)methanone,
{R)-(1-{4-fluorophenyl)-6-((4-flucrophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[ 3,4~
glisoquinolin-4a-yty(thiazol-2-yDmethanone,
(R)~(1-(4-fluorophenyl)-6-((4-(pyrrolidin-1-yDphenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo{3 4-glisoquinolin-4a-yH(thiazol-2-yhmethanone,
(R)-(1-(4-fluorophenyl)-6-((3-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[ 3,4~
glisoquinolin-4a-yl)(thiazol-2-ylymethanone,

(R}-(1-(4-fluoropheny!}-6-((3-(pyrrolidin-1 -I)phenyljsulfonyl}-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl}(thiazol-2-yl )methanone,
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(R)-4-(((1~(4-fluorophenyl)-4a-(thiazole-2-carbonyl)-4a,5, 7, 8-tetrahydro-1 H-pyrazolo[ 3,4~
glisoquinolin-6(4H)-yhsulfonylymethyl)benzonitrile,
{(R)-{1-(4-fluorophenyl}-6-((5-(pipendin-1-yDpyridin-3-yDsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoguinolin-4a-yl)(thiazol-2-yhmethanone,
(R)-(1-(4-fluorophenyl}-6-((5-(pyrrolidin-1 -yl)pyridin-3-yDsulfonyl}-4,42,3,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-yl)ymethanone,
(R)-{1-{(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolo]3,4-glisoquinolin-4a-yl)(pyridin-2-ymethanone,
(R)-(1-(4-fluorophenyl)-6~((6-{pyrrolidin-1-yhpyridin-3-yl)sutfonyl)-4,4a,5,6,7,8-hexabydro-1H-
pyrazolof3,4-glisoquinolin-4a-y ) pyridin-2-ylmethanone,
{(R)-1-(4-fluoropheny!)-6-((6-((R}-3-flucropyrrolidin- 1 -yDpyridin-3-yhsulfonyl)-4,48,5,6,7,8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-ylymethanone,
{R)-(1-(4-fluorophenyl)-6-((4-(pyrrolidin-1-yl)phenyljsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo{3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

(R)-(1-(4-fluorophenyi)-6-((4-(trifluoromethyl)phenyl)sutfonyl)-4,44,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(1-methyl-1H-1,2 4-triazol-5-ylymethanone,

(R)-(1-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenylsulfonyl)-4.42,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)rnethanone,

(R)-(1-(4-fluoropheny!)-6-((4~(triffuoromethyl}phenyl)sulfonyl)-4,42,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyrazin-2-yl)ymethanone,

(R)-(1 -(4-fluorophenyl)-6-((5-fluoropyridin-3-yl)sulfonyl)-4,42,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl}(pyridin-2-ylymethanone, -
(R)-(1-(4-Auorophenyl)-6-((3-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-pyrazolo[3,4-
glisoquinolin-4a-yl }(pyndin-2-yljmethanone,
(R)~(1-(4-fluorophenyl)-6-((5-(piperidin-1-ypyridin-3~ylsulfonyl)-4,44,5,6,7.8-hexahydro-1 H-
pyrazolo[3,4-gJisoquinolin-4a-yh)(pyridin-2-ymethanone,
(R)-(1-(4-fluorophenyl)-6-(o-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-pyrazolo[3,4-
glisoquinolin-4a-yI}(pyridin-2-yhmethanone,

(R)~(6-{(4-ethylphenylsulfonyl)-1-(4-fluorophenyl)-4,42,5,6,7,8-hexahydro- 1 H-pyrazolo[3,4-
glisoquinolin-4a-yl){pyridin-2-yl)methanone,
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(R)-(1~(4-fluorophenyl)-6(m-tolylsulfonyl}-4,4a,5,6,7 8-hexahydro- 1 H-pyrazolo[ 3 ,4-
glisoquinolin-4a-yl)(pyridin-2-ylymethanone,

(R)~(1-(4-fluorophenyi}-6-({5-(pyrrolidin-1-yDpyridin-3-yl)sulfonyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
(R)-(6-{(3-chlorophenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-pyrazolo{3,4-
glisoquinolin-4a-yl){pyridin-2-ylymethanone,
(R)~(1-(4-fluorophenyl}-6-((3-methoxyphenyl)sulfonyl)-4,4a,5,6,7.8-hexahydro-1 H-pyrazolo[3,4-
glisoquinolin-4a-yl}(pyridin-2-yhmethanone,

(R)-(6-((4-chloro-3-fluorophenyl)sulfonyl)- 1 -(4-{luorophenyl}-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-y)(pyridin-2-ylymethanone,
(R)-(1-(4-flucrophenyl)-6-((4-methoxyphenyl)suifonyl}-4,42,5,6,7,8-hexahydro- 1 H-pyrazolof3,4-
glisoquinotin-da-yl)(pyridin-2-ylymethanone,
{R)-(6-((3-fluoro~-4-methyiphenysulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8 -hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-ylymethanone,
(R)-(1-(4-fluorophenyl)-6-(phenylsuifony!)-4,42,5,6,7 8-hexahydro-1 H-pyrazolo[3,4-
glisoquinolin-4a-yl)(pyridin-2-~y)methanone,
(R)~(1-(4-fluoropheny!)-6-((2-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-
glisoquinolin-4a-yl)(pyridin-2-ylymethanone,

(R)~{ 1-(4-fluorophenyl)-6-((1 -methyl-1H-pyrazol-4-ylysulfonyl}-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisogquinolin-4a-yl){pyridin-2-ylymethanone,
(R)-(1-(4-fluorophenyl}-6-((6-(triftuoromethyl)pyridin-3-yljsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolof3,4-glisoquinolin-da-y)(pyridin-2-yhmethanone,
(R)-(1-(4-fluorophenyl)-6-tosyi-4,4a,5,6,7,8-hexahydro-1H-pyrazolof3,4-glisoquinolin-4a-
yh(pyridin-2-yhmethanone,

(R)-(6-({4-fruoro-3-(triflucromethylphenylsulfonyl)- 1 -(4-flucrophenyl}-4,4a,5,6,7,8-hexahydro-
{H-pyrazolo[3 4A-glisoquinolin-4a-yl)(pyridin-2-ylymethanone,
(R)-(1-(4-flucropheny)-6-({4-(iriflucromethyl)phenyl)sulfonyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolof3,4-glisoquinolin-4a-yl)(5-methoxypyridin-2-ylymethanone,

(R)-(1-(4-fluorophenyl)-6-((3-(trifluoromethylyphenyl)sulfonyl)-4.4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-ylymethanone,

252



103
104

105
106

107
108

109
110

131
132

{R)-{1-(4-fluorophenyl)-6-(m-tolylsuifonyl)-4,4a,5,6,7,8-hexahydro- 1 H-pyrazolo[3,4-
glisoquinolin-4a-yl)(thiazol-2-yymethanone,

(R)-4-((1-(4-fluorophenyl }-4a-picolinoyl-4a,5,7,8-tetrahydro- 1 H-pyrazolo[ 3,4-gJisoquinolin-
6(4H)-yhsulfonylbenzonitrile,
(R)-(1-(4-fluorophenyl)-6-((6-methoxypyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-y!){pyridin-2-yD)methanone,
(R)-(1-(4-fluorophenyl)-6-((tetrahydro-2H-pyran-4-yl)suifonyl)-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
(R)-(1-{4-fluorophenyl}-6-((4-(trifluoromethyljphenylisulfonyl)-4,4a,5,6,7,8-hexabydro- 1 H-
pyrazolo{3,4-glisoquinolin-4a-yl)(thiazol-5-yhymethanone,

(R)-(6-{cyclohexylsulfonyl}-1-(4-fluorophenyl}-4,42,5,6,7,8-hexahydro-1H-pyrazolo[3,4-
glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

I3

(R)-(1-(4-flugrophenyl}-6-{(3-methoxyphenylsulfonyl)-4,42,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-
glisoquinolin-4a-yi)(thiazol-2-y)methanone,

(R)~(6~({4-chlorophenylsulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-pyrazolo[3,4-
glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

(R)-(1-(4-fluorophenyl}-6-((4-methoxy-3-methylphenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-y)methanone,

(R)-(6~((3-chloro-4-methoxyphenyl)sulfonyl)-1-(4-fluorophenyl)-4,42,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)}(pyridin-2-ymethanone,

(R)}-(6-((3-fluoro-4-methylphenyl)sulfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-yl)methanone,

(R)~(1-(4-fluorophenyl)-6-(phenylsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-pyrazolo[ 3,4-
glisoquinolin-4a-yl)(thiazol-2-yhmethanone,

(R)-(6-((3~chlorophenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-pyrazolo[ 3 4-

glisoquinolin-4a-ylj(thiazol-2-yDmethanone,

{(R)~(6-((3-fluoro-4-methoxyphenylysu Ifoﬁyl} 1-(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo]3,4-glisoquinolin-4a-yl}(pyridin-2-ylymethanone,

(R)~(6-((2-flnoro-4-methylphenyl)suifonyl)-1-(4-fluorophenyl)-4,42,5.6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl}(pyridin-2-yl)methanone,
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(R)-(1-(4-fluorophenyl)-6-{m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-pyrazolo[3,4-
glisoquinolin-4a-yi)(thiazol-4-yhmethanone,

(R)-(1-(4-fluorophenyl)-6-tosyi-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-glisoquinolin-4a-y!)(1-
methyl-1H-imidazol-2-y))methanone,

(R)-3~((1-(4-fluorophenyl }-4a-picolinoyl-4a,5,7 8-tetrahydro-1 H-pyrazolo[ 3 ,4-glisoquinolin-
6(4H)-yl)sulfonyl)benzonitrile,
(R)~(6-((4-(diftuoromethoxy)phenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-ylimethanone,
(R)-(1~(4-fluorophenyl}-6-((3-(trifluoromethoxy)phenylisulfonyl)-4,42,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
(R)-(1-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4.4a,5 6,7, 8-hexahydro-1H-pyrazolo[3,4-
glisoquinolin-4a-yl)(1-methyl-1H-imidazol-2-ylymethanone,
(R)~(6~((3,5-difluorophenyl)sulfonyl)-1-(4-fluorophenyl)-4,42,5,6,7,8-hexahydro-1 H-
pyrazolof3 4-glisoquinolin-4a-yl(pyridin-2-yhmethanone,
(R)-(1-(4-fluorophenyl)-6-tosyl-4,42,5,6,7,8-hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a- -

yl)(thiazol-4-ylymethanone,

(R)-(1-(4-fluorophenyl}-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-pyrazolo[3,4-
glisoquinolin-4a-y1}(5-methylpyridin-2-yDmethanone,

(R)-(1-{4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-pyrazolo[3,4-
glisoquinolin-4a-yl)}(4-methylpyridin-2-ylimethanone,

(R)-(6-{(3~(difluoromethoxy)phenyl) sglfonyi)»t -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

(R)-(6-((3,4-dimethylphenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

(R)-(6-((3,5-dimethylphenyl)sulfonyl)-1-(4-flucrophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolof3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

(R)-(1-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,42,5,6,7,8-hexahydro- | H-pyrazolo[3,4-

glisoquinolin-4a-yl){(oxazol-2-yl)ymethanone,

(R)~(1-(4-fluorophenyl)-6-((6-methylpyridin-2-ylysulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
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(R)-(6-((3,4-difluorophenyl)sulfonyl)-1-(4-fluorophenyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolof3,4-glisoquinolin-4a-yl}(pyridin-2-yl)methanone,
(R)~(1~(4-fluorophenyl)-6-((3,4,5-trifluorophenylsulfonyl)-4,48,5,6,7,8-hexahydro-1H-
pyrazolo{3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
(R)~(1-(4-fluoropheny!)-6-(m-tolylsulfonyl)-4.4a,5,6,7,8-hexahydro-1 H-pyrazolof 3,4
glisoquinolin-4a-y1)(6-methylpyridin-2-yDmethanone,
(R)~(6-((3-chloro-4-fluoropheny!)sulfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7,8 hexahydm 1H-
pyrazolo[3,4-glisoquinolin-4a-y!)(pyridin-2-yl)methanone,
(R)-3-((1-(4-fluorophenyl)-4a-(4-methylpicolinoyl)-4a,5,7,8-tetrahydro-1 H-pyrazolo[3,4-
glisoquinolin-6(4H)-yhsulfonyl}benzonitrile,

(R)-(1-(4-fluoropheny!)-6-((1-methyl-1 H-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone,
(R)-{6-((3,4-difluorophenyl)sulfonyl)-1-(4-fluorophenyl}-4,42,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-gJisoquinolin-4a-y1 }(4-methylpyridin-2-yhmethanone,
(R)-(1-(4-fluoropheny!)-6-((1-methyl-1 H-imidazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(4-methylpyridin-2-ylymethanone,
(R)-(1-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-
glisoquinolin-4a-yl)(pyrimidin-2-ylymethanone,
(R)-(6~((4-fluoro-3-(trifluoromethylyphenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-
1 H-pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-ylymethanone,
(R)A(6-((3,5-diffuorophenylsulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo{3,4-glisoquinolin-4a-yl}(4-methylpyridin-2-yl)methanone,
(R)-(1-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo|3,4-glisoquinolin-4a-yl }(4-methylpyridin-2-yhmethanone,
(R)-(1-(4-fluorophenyl)-6-((3-(methylsulfonyl)phenyl)sulfonyl)-4,4a,5,6,7 8 -hexahydro-1 H-
pyrazolo[3,4-glisoquinotin-4a-y!)(pyridin-2-ylmethanone,
(R)-3-((1-(4-fluorophenyl)4a-picolinoyi-4a,5,7,8-tetrahydro-1H-pyrazolo[ 3 4-glisoquinolin-
6(4H)-yDsulfonyhbenzoic acid,

(R)-3-((1-(4-fluorophenyl}-4a-picolinoyl-4a,5,7,8-tetrahydro-1 H-pyrazolo[ 3 4-glisoquinolin-
6(4H)-yDsulfonyl)-N,N-dimethylbenzamide,

o
h
N



(R)~(1-(4-fluoropheny!)-6-((3-(methoxymethylyphenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
(R)-(1-(4-fluorophenyl)-6-((4-methyl-3,4-dihydro-2H-pyrido[ 3,2-b][ 1 .4 Joxazin-7-yl)sulfonyl)-
4,4a,5,6,7,8-hexahydro-1H-pyrazolo[ 3,4-glisoquinolin-4a-yl)(pyridin-2-yhmethanone,
(R}~(1~(4-fluoropheny!}-6-((2,3,4-triflucrophenyl)sulfonyl)}-4,4a,5,6,7,8-hexahydro- 1 H- :
pyrazolo{3,4-glisoquinolin-4a-ylj(pyridin-2-ylymethanone,
(R)-(1-(4-fuorophenyl)-6-((3,4,5-trifluorophenyl)sulfony !}4,4&, 5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-ylymethanone,
(R)-(1-(4-fluorophenyl)-6-((6-(trifluoromethylypyridin-2-ysulfonyl)-4,44,5,6,7,8-hexahydro-1H-
pyrazolo[3,4~glisoquinolin-4a-yl)(pyridin-2-ylymethanone,
(R)~(1-(4-fluorophenyl)-6-((6-(trifluoromethyl)pyridin-2-yl)sulfonyl)-4,42,5.6,7,8-hexahydro-1 H-
pyrazolof3,4- glisoquinolin-4a-yl)(4~methylpyridin-2-yDmethanone,
(R)-(6-((3,4-dichlorophenyl)sulfonyl)-1 ~(4—'ﬂu0mphenyl)-4,4a,5 ,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-y}(pyri din&-yi}met}imnone, '
(R)~(1-(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyljsulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo]3,4-gJisoquinolin-4a-yh)(4-methylpyridin-2-ylymethanone,
(R)~(6-((1-ethyl-1H-pyrazol-4-yl)suifonyl)- 1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(4-methylpyridin-2-yhmethanone,

(R)~(6-((1,5-dimethyl- 1 H-pyrazol-4-ylsulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone,
(R)~(1~(4-fluorophenyl)-6-((1-methyl-1 H-pyrazol-5-yl)suifonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yhy(4-methylpyridin-2-ylmethanone,
(R)~(1-(A-fluorophenyl)-6-((1-methyl-1H-pyrazol-3-yl)sulfonyl}-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[ 3 4-glisoquinolin-4a-yh(4-methylpyridin-2-yhmethanone,
(R)-(6-((4~fluoro-3-methylphenyhsulfonyl)-1 ~(4~ﬂuorophenyl)«4,4a,5,6,’7 ,8-hexahydro-1H-
pyrazolo[3,4-g] isoqaihoiin%a—yl)(4~methylpyridiﬁ~2~y1)methanone,
(R)~(1-(4-fluorophenyl)-6-((1-methyl-1H-pyrazol-4-yhsulfonyl)-4,42,5,6,7,8-hexahydro- 1 H-
pyrazolo] 3 ,4-glisoguinolin-4a-y{4-(triflucromethyl)pyridin-2-yDmethanone,

(R)-(1-{(4-fluorophenyl)-6-((4-methyl-3,4-dihydro-2H-pyrido]3,2-b 1 1,4Joxazin-7-yl)sulfonyl)-
4,4a,5,6,7,8-hexahydro-1H-pyrazolo[ 3,4-glisoquinotin-4a-yl}(4-methylpyridin-2-ylmethanone,
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(R)-(6~((2,3-dihydrobenzofuran-5-yl)sulfonyl)~1-(4-fluorophenyl)-4,4a,5,6,7,8 -hexahydro-1 H~
pyrazolo[3,4-glisoquinolin-4a-yl)(4-methylpyridin-2-ymethanone,

(R)-5-(( 1~(4~ﬂuorophenyi)-4&-(4-meﬂ1ylpicolinoy1)-4&,5 ,7,8-tetrahydro-1 H-pyrazolof3,4-
glisoquinolin-6(4H)-yl)sulfonyl)-1-methylindolin-2-one,
(R)-(1-(4-fluorophenyl)-6-((3-(methylsulfonyl)phenyl)suifonyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-y1)(4-methylpyridin-2-yl)methanone,
(R)-(6-((3,5-difluorophenyl)sulfonyl)-1-(4-fluorophenyl)-4,42,5,6,7,8-hexahydro- 1 H-
pyrazolo{3,4-glisoquinolin-4a-y1}{4-methoxypyridin-2-yl)ymethanone,

(R)-(6-((1,3-dimethyl-1 H-pyrazol-4-yl)sulfonyl)-1-(4-fluorophenyl)-4,44,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl(4-methylpyridin-2-yhmethanone,
(R)-(6-((2,3-dihydrobenzo[bi[1,41dioxin-6-yl)sulfonyl)-1-(4-fluorophenyl)-4,42,5,6,7,8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-y)(4-methylpyridin-2-ylymethanone,
(R)-(6-((3-fluoro-4-(trifluoromethyl)phenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-
1H-pyrazolo[3,4-glisoquinolin-4a-y1)(4-methylpyridin-2-ylmethanone,
(R)-(6-((3-fluoro-4-(trifluoromethylyphenyl)sulfony!)-1-(4-fluorophenyl)-4,4a,5,6,7.8-hexahydro~
1H-pyrazolo{3,4-glisoquinolin-4a-yl)(pyridin-2-yhmethanone,

(R)-(6-((3-fluoro-4-(trifluoromethyl)phenyl)sulfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-
1H-pyrazolo{3,4-glisoquinolin-4a-yl }(thiazol-2-yl)methanone,

(R)-3-({4a-(4-ethylpicolinoyl)-1-(4-fluorophenyl)-4a,5,7,8-tetrahydro- 1 H-pyrazolo{ 3,4-
glisoguinolin-6(4H)-ysulfonybenzonitrile,

(R)-(4-cthylpyridin-2-yI)( 1 -(4-fluorophenyl)-6-((6-(trifluoromethylpyridin-2-yhsulfonyl)-
4,42,5,6,7,8-hexahydro-1H-pyrazolof 3,4-glisoquinolin-4a-ylymethanone,
(R)-3-((1-(4-fluoropheny!}-4a-(4-methylpicolinoyl)-4a,5,7,8-tetrahydro- 1 H-pyrazolo[3 4~
glisoquinolin-6(4H)-ylsulfonyl)benzoic acid,

(R)-(6-{(3,5-dimethylisoxazol-4-yl)sulfonyl)- 1 -(4-{luorophenyl)-4,4a,5,6,7 8-hexahydro- 1 H-
pyrazolo[3,4-gjisoquinolin-4a-yl)}(4-methylpyridin-2-yl)methanone;
(R)-(1-(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl}-4,4a,5,6,7,8-hexahydro- 1 H~
pyrazolo[3,4-glisoquinolin-4a-yl}(5-methylthiazol-2-yljmethanone,

(R)-(6-((1-ethyl-1H-pyrazol-4-ysuifonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl){pyridin-2-yhymethanone,
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(R)-(1-phenyl-6-((3~(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-pyrazolo[ 3,4~
glisoquinolin-4a-yt)(pyridin-2-yl)methanone,
(R)-(6-((1,3-dimethyl-1H-pyrazol-5-ylisulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo]3,4-glisoquinolin-4a-yi}(4-methylpyridin-2-ymethanone,
(R)-{1-(4-fluorophenyl}-6-((2-(triflupromethypyridin-4-ylsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yl){(4-methylpyridin-2-ylymethanone,
(R)-(4-ethylpyridin-2-y1)(1-(4-fluorophenyl}-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-
hexahydro- 1 H-pyrazolo[3,4-glisoquinolin-4a-ylymethanone,
(R)}-(1-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolo{3,4-glisoquinolin-4a-yh{(4-methoxypyridin-2-yljmethanone,
(R)-(1-(4-fluorophenyl)-6-((3-(trifleoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl}(4-methylthiazol-2-yl)methanone, -
(R)~(1~(4-fluorophenyl)-6-({4-(trifluoromethyl)pyridin-2-yhsulfonyl}-4,42,5,6,7,8-hexahydro-1H-
pyrazolo]3,4-glisoquinolin-4a-yl){(4-methylpyridin-2-ylymethanone,
{(R)~(1-(4-fluorophenyl)-6-((5-methyl-1 H-pyrazol-4-yl)sulfonyl)-4,42,5,6,7,8-hexahydro~ 11~
pyrazolo]3,4-glisoquinolin-4a-y)(4-methylpyridin-2-yl)methanone,

(R)-(6-((1 -ethyl-1H-pyrazol-4-yhsulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yD(4-(triflnoromethylpyridin-2-yl)methanone,
(R)-(6-((3,4-dichloropheny!)sulfonyl)-1-(4-fluorophenyl)-4,42,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-ylymethanone,
(R)~{1-(4-fluorophenyl)-6-((2-(trifluoromethyl)pyridin-4-ylsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo{3,4-glisoquinolin-4a-yl)(pyridin-2-ylymethanone,
{(R)-pyridin-2-yl(1-(pyridin-3-y[}-6-((3-(trifluoromethyl)phenylsulfonyl)-4,4a,5,6,7,8-hexatydro-
1H-pyrazolo[3,4-glisoquinolin-4a-ylymethanone,
(R)~(6-((3,4-dichlorophenylsulfonyl}-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo{3,4-glisoquinclin-4a-y)(S~methylthiazol-2-yDmethanone,
(R)-(6-((4-chloro-3-(trifluoromethyl)phenyl sulfonyl}- 1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-
1H-pyrazolo[3,4-glisoguinolin-4a-y)(pyridin-2-ylymethanone,

(R)~(6~((3-chloro-4-methylphenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
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(R)-(6-((3,4-dichlorophenylisulfonyl)-1-phenyl-4,43,5,6,7,8-hexahydro- 1 H-pyrazolo{3,4-
glisoguinolin-4a-yl)}{(pyridin-2-ylmethanone,

(R)-(6-{(3,4-difluorophenylsulfonyl)-1-(4-flucrophenyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-yl ymethanone,
(R)-(6-((3,4-diftuorophenyl)sutfonyi)-1-(4-fluorophenyl)-4.4a,5,6,7,8-hexahydro-1 H-
pyrazolo{3,4-glisoquinolin-4a-yl ) 2-(pyrrolidin-1-yDpyridin-4-ylymethanone,

(R)~(1-(4-fivorophenyl)~6-((1~-methyl-1H-pyrazol-3-yljsulfonyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl){(4-(trifluoromethyl)pyridin-2-yhmethanone,

(Ry~(1-(4-fluorophenyl}-6-((1-methyl-1 H-pyrazol-3-yhsulfonyl)-4,42,5.6,7,8-hexahydro-1H .
pyrazolof3,4-glisoquinolin-4a-yh(pyridin-2-ylymethanone,

(R)~(1-(4-fluorophenyl)-6-({5-methyl-1 H-pyrazol-4-ylsulfonyl}-4,43,5,6,7 8-hexahydro-1H-
pyrazolo[3.4-glisoquinolin-4a-y})(4-(trifluoromethylpyridin-2-yDmethanone,

{R)-3-((1-(4-fluorophenyl)-4a-(4-(triftuoromethyljpicolinoyl)-4a,5, 7, 8-tetrahydro-1H-
pyrazolo{3,4-glisoquinolin-6(4H)-yl)sulfonyl)benzonitrile,

(R)«(6-{(3 4-dichlorophenyl)sulfonyl)-1-(3,4-difluorophenyl)-4.4a,5,6,7,8-hexahydro-1H-
pyrazolo(3,4-glisoquinolin-4a-yl)(oyridin-2-ylmethanone,

(R)-{6-((3,4-dichlorophenyl)sutfonyl)-1-(4-fluorophenyt}-4,44,5,6,7,8-hexahydro-1 H-
pyrazolo|3,4-glisoquinolin-4a-yl)(thiazol-4-yl)methanone,

{(R)-(1-(4-florophenyl)-6-({1 -methyi-1H-pyrazol-5-ylisulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo]3,4~glisoquinolin-4a-yH){4-(trifluoromethyl)pyridin-2-yhHmethanone,

(R)-{6~((1,5-dimethyl-1H-pyrazol-4-ylsulfonyl}y-1-(4-fluorophenyl)-4.44,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yly{4-(triftuoromethylpyridin-2-ylhmethanone,

(R)-(6-({1H-pyrazol-4-ylsulfonyl}-1-(4-fluorophenyl)-4,42,5,6,7, 8-hexahydro- 1 H-pyrazolof 3,4~
glisoquinolin-4a-yh)(4-(trifluoromethylpyridin-2-ylmethanone,

(R)-(1-(4-fluorophenyl)-6-((1 -methyl-3-(trifluoromethyl)- 1 H-pyrazol-4-yhsulfonyl})-4,44,5,6,7,8-
hexahydro-1H-pyrazolof3,4-glisoquinolin-4a-yl)(pyridin-2-yDmethanone,

(R)-(6~((3,4-difluorophenyl}sulfonyl)-1-(4-fluorophenyl)-4,44,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yH)(5-methylthiazol-2-yl)methanone,

(R)~(6~((4-chloro-3-fluorophenyl}sulfonyl}-1-(4-fluorophenyl)-4.42,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(5-methylthiazol-2-ylymethanone,
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(R)-(1-(4-fluorophenyl)-6-((1 -methyl-1H-pyrazol-3-ylsulfonyl)-4,4a,5,6,7,8-hexahydro- 1 H~
pyrazolo[3,4-glisoquinolin-4a-y1)(5-methylthiazol-2-yl)methanone,

(R)~(6-((6-(dimethylamino)pyridin-3-yl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

(R}-(1-(4-Buorophenyl)-6-((3,4,5-trifluorophenyl)suifonyl)-4,44,5,6,7,8-hexahydro- 1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone,

(R)-(1-(4-chlorophenyl}-6-((1-methyl-1H-pyrazol-3-yhsulfony!)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yi}(4-(trifluoromethylpyridin-2-yl)methanone,

(R)-(1-(4-fluorophenyl)-6-((1 -methyl- 1 H-pyrazol-4-yl)sulfonyl}-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisogquinolin-4a-~yl)(5-methylthiazol-2-yljmethanone,

(R)-(6~((1-ethyl-1H-pyrazol-5-yl}sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-yi}{(4-(triflucromethylpyridin-2-yl)methanone,

(R)~(6~((3,5-dimethyl-1H-pyrazol-4-ylisulfonyl)-1 —(4~ﬁuor0phcnyi}~4,4a, 5,6,7,8-hexahydro-1H-
pyrazolo|3,4-glisoquinolin-4a-yi){(4-(trifluoromethyl)pyridin-2-yhmethanone,

(R)-(6-((1H-imidazol-4-y!)sulfonyl)-1-(4-fluorophenyl)-4,44,5,6,7,8-hexahydro-1H-pyrazolo] 3,4~

glisoquinelin-4a-yl){(4-(trifluoromethyl)pyridin-2-ylimethanone,

(R)-(6-((1,3~dimethyl-1H-pyrazol-5-yl)sulfonyl)- 1 -(4-fluorophenyt)-4,4a,5,6,7,8-hexahydro- 1 H-
pyrazolo[3,4-glisoquinolin-4a-y1)(5-methylthiazol-2-yl)methanone,

(R)-{1-(4-fluorophenyl}-6-((1-methyl-1H-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7 8-hexahydro-1H-
pyrazolo]3,4-glisoquinolin-4a-y1)(5-methylthiazol-2-y)methanone,

(R)(6~((1 H-pyrazol-4-yl)sulfonyl)-1-(4-fluorophenyl)-4,44,5,6,7,8-hexahydro-1 H-pyrazolo[ 3,4~
glisoquinolin-4a-yl)(pyridin-2-yl)methanone,

(R)-5-((1-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-1H-pyrazolo[ 3,4-glisoquinolin-
6(4H)-yhsulfonyl)-1-methylpyridin-2(1H)-one,

(R)-(6-((1-methyl-1H-pyrazol-3-yDsulfonyl)-1-(4-(triflucromethyl)phenyl)-4,4a,5,6,7,8-
hexahydro-1H-pyrazolo[3,4-glisoquinolin-4a-yl){pyridin-2-yDmethanone,

or salts and isomers thersof.

20.  The compound of claim 1, wherein the compound is selected from the

group consisting of:
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12
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26
27

(R)-(1-(4-fluorophenyl)-6-({(4-(trifluoromethyl)phenyl)sutfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo{3,4-glisoquinolin-4a-yi){pyridin-2-yDmethanone,

(R)-( 1-(4-fluoropheny}-6-((4-(trifluoromethyl)phenyl)sutfonyl)-4,42,5,6,7,8 -hexahydro-1H-
pyrazolof3,4-glisoquinolin-4a-yi)(thiazol-2-yl)methanone, and
(R)-(1-{(4-fluorophenyl)-6-((3-(trifluoromethyliphenyljsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo{3,4-glisoquinolin-4a-yh{(pyridin-2-ylymethanone.

21. The compound of claim 1, wherein the compound is selected from the

(R)-(1-(4-fruoropheny!}-6-({(4-(wifluoromethyljphenyl)sulfonyi)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-ylymethanone,

group consisting of:

(R)~(1-(4-fluorophenyl)-6-({4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-yhmethanone,
(R)~(6-((3,4-difluorophenylsulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1 H~
pyrazolo[3,4-glisoquinolin-4a-yl)(pyridin-2-yl)methanone,
{R)-(6-((3,4-dichlorophenyl)sulfonyl)-1-(4-floorophenyl)-4,42,5,6,7,8-hexahydro-1H-
pyrazolof3,4-glisoquinolin-4a-yl}(pyridin-2-yDymethanone,
(R)-(1-(4-fluorophenyl)-6-((1-methyl-1H-pyrazol-4-ylsulfonyl)-4,4a,5,6,7,8-hexahydro-1 H-
pyrazolof 3,4-glisoquinolin-4a-yh{4-(trifluvoromethyl)pyridin-2-yl)methanone,
(R)-(6-((3,4-dichlorophenyl}sulfonyl)- 1 -(4-fluorophenyl}-4,4a,5,6,7,8-hexahydro-1H-
pyrazolof 3,4~glisoquinolin-4a-y1)(thiazol-2 -yl ymethanone, and
(R)-(6-((3,4-dichlorophenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-
pyrazolo]3,4-gjisoquinolin-4a-yi ¥ 5-methylthiazol-2-yhmethanone,

22. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable excipient.

23, The composition of claim 22, further comprising an anti-inflammatory

glucocorticosteroid.



