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HETEROARYL-KETONE FUSED AZADECALIN GLUCOCORTICOID 

RECEPTOR MODULATORS 

CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] This application claims priority to U.S. Provisional Application Nos. 61/781,629, filed 

March 14, 2013, 61/759,520, filed February I, 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 

[0002] In most species, including man, the physiological glucocorticoid is Cortisol 

(hydrocortisone). Glucocorticoids are secreted in response to ACTH (corticotropin), which 

shows both circadian rhythm variation and elevations in response to stress and food. Cortisol 

levels are responsive within minutes to many physical and psychological stresses, including 

trauma, surgery, exercise, anxiety and depression. Cortisol is a steroid and acts by binding to an 

intracellular, glucocorticoid receptor (GR). In man, glucocorticoid receptors are present in two 

forms: a ligand-binding GR-alpha of 777 amino acids; and, a GR-beta isoform which lacks the 

50 carboxy terminal residues. Since these include the ligand binding domain, GR-beta is unable 

to bind ligand, is constitutively localized in the nucleus, and is transcriptionally inactive. The GR 

is also known as the GR-II receptor. 

[0003] The biologic effects of Cortisol, including those caused by hypercortisolemia, can be 

modulated at the GR level using receptor modulators, such as agonists, partial agonists and 

antagonists. Several different classes of agents are able to block the physiologic effects of GR-

agonist binding. These antagonists include compositions which, by binding to GR, block the 

ability of an agonist to effectively bind to and/or activate the GR, One such known GR 

antagonist, mifepristone, has been found to be an effective anti-glueoeorticoid agent in humans 

(Bertagna (1984) J. Clin. Endocrinol. Metab. 59:25). Mifepristone binds to the GR with high 

affinity, with a dissociation constant (Kid) of 10~9 M (Cadepond (1997) Annu. Rev. Med. 48:129). 
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What is needed in the art are new compositions and methods for modulating GR receptors. 

Surprisingly, the present invention meets these and other needs. 

BRIEF SUMMARY OF THE INVENTION 

5 [0004] The present invention provides many fused azadecalin compounds. In some 

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

! 
R3 (I) 

wherein R1 of formula I is a heteroaryl ring having from 5 to 6 ring members and from I to 4 

heteroatoms which can each independently be N, O or S, optionally substituted with 1-4 groups 

10 which can each independently be Ria. Each R13 of formula I can independently be hydrogen, 

Ci-6 alkyl, halogen, Cj-e haloalkyl, Ci-6 alkoxy, Ci-e haloalkoxy, -CN, N-oxide, C3.8 cycloalkyl, 

or C3.8 heterocycloalkyl. Ring J of formula I can be a cycloalkyl ring, a heterocyeloalkyl 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. 

15 Each R2 of formula I can independently be hydrogen, Cj-6 alkyl, halogen, Q-e haloalkyl, 

Cj-e alkoxy, Ci-6 haloalkoxy, Ci-6 alkyl-Ci-6 alkoxy, -CN, -OH, -NR",R"b, -C(0)R2a, -C(Q)QRza, 

-C(Q)NR2aRZ0, -SR^, -S(0)R2a, -S(0)2R2a, C3-8 cycloalkyl, and C3-8 heterocycloalkyl, wherein 

the heterocycloalkyl groups are optionally substituted with 1-4 R^ groups. Alternatively, two R2 

groups linked to the same carbon can be combined to form an oxo group (=0). Alternatively, 

20 two R2 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~d groups. R2a and Rz0 of 

formula I can each independently be hydrogen or Ci..g alkyl. Each Ri0 can independently be 

hydrogen, halogen, hydroxy, ('1alkoxy, Ci_6 haloalkoxy, -CN, or -NR2aR2b. Each Rzd can 

25 independently be hydrogen or Cue alkyl, or two R2d groups attached to the same ring atom can be 

combined to form { ()}. R ' of formula I can be phenyl or pyridyl, each optionally substituted 

with 1-4 Rja groups. Each RJ,: of formula I can independently be hydrogen, halogen, or 
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Ci-6 haloalkyl. Subscript n of formula 1 can be an integer from 0 to 3. The compounds of 

formula I can also be the salts and isomers thereof. 

[0005] In some embodiments, the present invention provides a pharmaceutical composition 

including a pharmaceutically acceptable excipient and the compound of formula I. 

5 [0006] In some embodiments, the present invention 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 invention provides a method of treating a disorder 

through modulating a glucocorticoid receptor, the method including administering to a subject in 

10 need of such treatment, a therapeutically effective amount of a compound of formula I, thereby 

treating the disorder. 

[0008] In some embodiments, the present invention provides a method of treating a disorder 

through antagonizing a glucocorticoid receptor, the method including administering to a subject 

in need of such treatment, an effective amount of the compound of formula. I, thereby treating the 

15 disorder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Figures 1 and 2 show various synthetic schemes for making the compounds of the 

present invention. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

I. General 

[0010] The present invention provides compounds capable of modulating a glucocorticoid 

receptor (GR) and thereby providing beneficial therapeutic effects. The compounds include 

25 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. 

3 
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II. Definitions 

[00il| The abbreviations used herein have their conventional meaning within the chemical and 

biological arts. 

[0012 [ Where substituent groups are specified by their conventional chemical formulae, 

5 written from left to right, they equally encompass the chemically identical substituents that 

would result from writing the structure from right to left, e.g., -CH2O- is equivalent to -OCH2-. 

[0013] "Alkyl" 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 C1-2, C1-3, CM, 

C1-5, Cj_6, C1-7, Cj_8, C1-9, Ci-io, C2-3, C2-4, C2-5, C2-6, C3-4, C3.5, C3-6, C4-5, C4-6 and C5-6. For 

10 example, Ci-6 alkyl includes, but is not limited to, methyl, ethyl, propyl, isopropyl, butyl, 

isobutyl, sec.butyl, tertbutyl, pentyl, isopentyl, hexyl, etc. Alkyl can also refer to alkyl groups 

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

[0014] "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 

15 hydrocarbon radical . The two moieties linked to the alkylene can be linked to the same atom or 

different atoms of the alkylene group. For instance, a straight chain alkylene can be the bivalent 

radical of -(CH2),,-, where n is 1, 2, 3, 4, 5 or 6. Representative alkylene groups include, but are 

not limited to, methylene, ethylene, propylene, isopropylene, butylene, isobutylene, sec-butylene, 

pentylene and hexylene. 

20 [0015] "Alkoxy" refers to an alkyl group having an oxygen atom that connects the alkyl group 

to the point of attachment: alkyl-G-. As for the alkyl group, alkoxy groups can have any 

suitable number of carbon atoms, such as Cue,- Alkoxy groups include, for example, methoxy, 

ethoxy, propoxy, iso-propoxy, butoxy, 2-butoxy, iso-butoxy, sec-butoxy, tert-butoxy, pentoxy, 

hexoxv, etc. 

25 [0016] "Alkyl-Alkoxy" refers to a radical having an alkyl component and an alkoxy 

component, where the alkyl component links the alkoxy component to the point of attachment. 

The alkyl component is as defined above, except, that the alkyl component is at least divalent, an 

alkylene, to link to the alkoxy component and to the point of attachment. The alkyl component 

can include any number of carbons, such as C.3-6, C1.2, Cj.3, ( • 1. C3.5, ( • {.. C2..3, C2-4, C2..5, C • c-. 
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C3-4, C3-5, C3-6, C4-5, C4-6 and C5-6. In some instances, the alkyl component can be absent. The 

alkoxy component is as defined above. 

[0017] "Halogen" refers to fluorine, chlorine, bromine and iodine. 

[0018 [ "Haloalkyl" refers to alkyl, as defined above, where some or all of the hydrogen atoms 

5 are replaced with halogen atoms. As for the alkyl group, haloalkyl groups can have any suitable 

number of carbon atoms, such as Ci_6. For example, haloalkyl includes trifluoromethyl, 

fluoromethyl, etc. In some instances, the term "perfluoro" can be used to define a compound or 

radical where all the hydrogens are replaced with fluorine. For example, perfluoromethane 

includes 1,1,1 -trifluoromethyl. 

10 [0019j "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 Ci-e. The alkoxy groups can be substituted with 1, 2, 3, or 

more halogens. When ail the hydrogens are replaced with a halogen, for example by fluorine, 

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

15 limited to, trifluoromethoxy, 2,2,2,-trifluoroethoxy, perfluoroethoxy, etc. 

[0020] "Cycloalkyl" refers to a saturated or partially unsaturated, monocyclic, fused bicyclic or 

bridged polycyclic ring assembly containing from 3 to 12 ring atoms, or the number of atoms 

indicated. Cycloalkyl can include any number of carbons, such as C3-6, C4-5, C5-6, €3-8, C4-8, Cs-s, 

C6-8, C3-9, C3-J0, C3.11, and C3-J2. Saturated monocyclic cycloalkyl rings include, for example, 

20 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cyclooctyl. Saturated bicyclic and 

polycyclic cycloalkyl rings include, for example, norbornane, [2.2.2] bicyclooctane, 

decahydronaphthalene and adamantane. Cycloalkyl groups can also be partially unsaturated, 

having one or more double or triple bonds in the ring. Representative cycloalkyl groups that are 

partially unsaturated include, but are not limited to, cyclobutene, cyclopentene, cyclohexene, 

25 cyclohexadiene (1,3- and 1,4-isomers), cyeloheptene, cycloheptadiene, cyclooctene, 

cyclooctadiene (1,3-, 1,4- and 1,5-isomers), norbornene, and norbornadiene. When cycloalkyl is 

a saturated monocyclic C3.8 cycloalkyl, exemplary groups include, but are not, limited to 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyc-loheptyl and cyclooctyl. When cycloalkyl 

is a saturated monocyclic C3-6 cycloalkyl, exemplary groups include, but are not limited to 

30 cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. 
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10021] "Alkyl-cycloalkyl" refers to a radical having an alkyl component and a cycloalkyl 

component, where the alkyl component links the cycloalkyl component to the point of 

attachment. The alkyl component is as defined above, except that the alkyl component is at least 

divalent, an alkylene, to link to the cycloalkyl component and to the point of attachment. In 

5 some instances, the alkyl component can be absent. The alkyl component can include any 

number of carbons, such as Cj-e, Cj-2, C3.3, CM, CI-S, C2-3, CM, C2.5, Q2-6, C3-4, C3-5, C3-6, C4-5, 

C4-6 and C5-6. The cycloalkyl component is as defined within. Exemplary alkyl-cycloalkyl 

groups include, but are not limited to, methyl-cyclopropyl, methyl-cyclobutyi, methyl-

cyclopentyl and methvl-cyclohexyl. 

10 [0022] "HeterocycioalkyT' refers to a saturated ring system having from 3 to 12 ring members 

and from 1 to 4 heteroatoms of N, O and S. 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 to, -S(O)- and -S(0)2-. Heterocycloalkyl groups can include any number of ring 

atoms, such as, 3 to 6, 4 to 6, 5 to 6, 3 to 8, 4 to 8, 5 to 8, 6 to 8, 3 to 9, 3 to 10, 3 to 11, or 3 to 12 

15 ring members. Any suitable number of heteroatoms can be included in the heterocycloalkyl 

groups, such as 1, 2, 3, or 4, or 1 to 2, 1 to 3, 1 to 4, 2 to 3, 2 to 4, or 3 to 4. The 

heterocycloalkyl group can include groups such as aziridine, azetidine, pyrrolidine, piperidine, 

azepane, azocane, quinuclidine, pyrazolidine, imidazolidine, piperazine (1,2-, 1,3- and 1,4-

isomers), oxirane, oxetane, tetrahydrofuran, oxane (tetrahydropyran), oxepane, thiirane, thietane, 

20 thiolane (tetrahydrothiophene), thiane (tetrahydrothiopyran), oxazolidine, isoxalidine, 

thiazolidine, isothiazolidme, dioxolane, dithiolane, morpholine, thiomorpboline, dioxane, or 

dithiane. The heterocycloalkyl groups can also be fused to aromatic or non-aromatic ring 

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

[0023] When heterocycloalkyl includes 3 to 8 ring members and 1 to 3 heteroatoms, 

25 representative members include, but are not limited to, pyrrolidine, piperidine, tetrahydrofuran, 

oxane, tetrahydrothiophene, thiane, pyrazolidine, imidazolidine, piperazine, oxazolidine, 

isoxazolidine, thiazolidine, isothiazolidine, morpholine, thiomorpboline, 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, 

6 
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tetrahydrothiophene, pyrazolidine, imidazolidine, piperazine, oxazolidine, isoxazolidine, 

thiazolidine, isothiazolidine, and morpholine. 

10024] "Aryl" refers to an aromatic ring system having any suitable number of ring atoms and 

any suitable number of rings. Aryl groups can include any suitable number of ring atoms, such 

5 as, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or 16 ring atoms, as well as from 6 to 10, 6 to 12, or 6 to 14 

ring members. Aryl groups can be monocyclic, fused to form bicyclic or tricyclic groups, or 

linked by a bond to form a biaryl group. Representative arvl groups include phenyl, naphthyl and 

biphenyl. Other aryl groups include benzyl, having a methylene linking group. Some aryl 

groups have from 6 to 12 ring members, such as phenyl, naphthyl or biphenyl. Other aryl groups 

10 have from 6 to 10 ring members, such as phenyl or naphthyl. Some other aryl groups have 6 ring 

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

[0025] "Arylene" refers to an arvl 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. Arylene groups can 

be substituted or unsubstituted. 

15 [0026] "Heteroaryl" refers to a monocyclic or fused bicyclic or tricyclic aromatic ring assembly 

containing 5 to 16 ring atoms, where from 1 to 5 of the ring atoms are a heteroatom such as N, O 

or S. 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 to, -S(Q)- and -S(Q)?-. Heteroaryl 

groups can include any number of ring atoms, such as, 3 to 6, 4 to 6, 5 to 6, 3 to 8, 4 to 8, 5 to 8, 

20 6 to 8, 3 to 9, 3 to 10, 3 to 11, or 3 to 12 ring members. Any suitable number of heteroatoms can 

be included in the heteroaryl groups, such as 1, 2, 3, 4, or 5, or 1 to 2, 1 to 3, 1 to 4, 1 to 5, 2 to 3, 

2 to 4, 2 to 5, 3 to 4, or 3 to 5. Heteroaryl groups can have from 5 to 8 ring members and from 1 

to 4 heteroatoms, or from 5 to 8 ring members and from 1 to 3 heteroatoms, or from 5 to 6 ring 

members and from 1 to 4 heteroatoms, or from 5 to 6 ring members and from 1 to 3 heteroatoms. 

25 The heteroaryl group can include groups such as pyrrole, pyridine, imidazole, pyrazole, triazole, 

tetrazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), thiophene, 

furan, thiazole, isothiazole, oxazole, and isoxazole. The heteroaryl groups can also be fused to 

aromatic ring systems, such as a phenyl ring, to form members including, but not limited to, 

benzopyrrol.es such as indole and isoindole, benzopyridines such as quinoline and isoquinoline, 

30 benzopyrazine (quinoxaline), henzopyrimidine (quinazoline), benzopyridazines such as 
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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 

unsubstituted. 

[0027 [ The heteroaryl groups can be linked via any position on the ring. For example, pyrrole 

5 includes 1-, 2- and 3-pyrrole, pyridine includes 2-, 3- and 4-pyridine, imidazole includes 1-, 2-, 

4- and 5-imidazole, pyrazole includes 1-, 3-, 4- and 5-pyrazole, triazole includes 1-, 4- and 5-

triazole, tetrazole includes 1- and 5-tetrazole, pyrimidine includes 2-, 4-, 5- and 6- pyrimidine, 

pyridazine includes 3- and 4-pyridazine, 1,2,3-triazine includes 4- and 5-triazine, 1,2,4-triazine 

includes 3-, 5- and 6-triazine, 1,3,5-triazine includes 2-triazine, thiophene includes 2- and 3-

10 thiophene, furan includes 2- and 3-fura.n, thiazole includes 2-, 4- and 5-thiazole, isothiazole 

includes 3-, 4- and 5-isothiazole, oxazole includes 2-, 4- and 5-oxazole, isoxazole includes 3-, 4-

and 5-isoxazole, indole includes 1-, 2- and 3-indole, isoindole includes 1- and 2-isoindole, 

quinoline includes 2-, 3- and 4-quinoli.ne, isoquinoline includes 1-, 3- and 4-isoquinoline, 

quinazoline includes 2- and 4-quinoazoline, cinnoline includes 3- and 4-cinnoline, 

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

[0028] Some heteroaryl groups include those having from 5 to 10 ring members and from 1 to 

3 ring atoms including N, O or S, such as pyrrole, pyridine, imidazole, pyrazole, triazole, 

pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), thiophene, furan, 

thiazole, isothiazole, oxazole, isoxazole, indole, isoindole, quinoline, isoquinoline, quinoxaline, 

20 quinazoline, phthalazine, cinnoline, benzothiophene, and benzofuran. Other heteroaryl groups 

include those having from 5 to 8 ring members and from 1 to 3 heteroatoms, such as pyrrole, 

pyridine, imidazole, pyrazole, triazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,2,4-

and 1,3,5-isomers), thiophene, furan, thiazole, isothiazole, oxazole, and isoxazole. Some other 

heteroaryl groups include those having from 9 to 12 ring members and from 1 to 3 heteroatoms, 

25 such as indole, isoindole, quinoline, isoquinoline, quinoxaline, quinazoline, phthalazine, 

cinnoline, benzothiophene, benzofuran and bipyridine. Still other heteroaryl groups include 

those having from 5 to 6 ring members and from 1 to 2 ring heteroatoms including N, O or S, 

such as pyrrole, pyridine, imidazole, pyrazole, pyrazine, pyrimidine, pyridazine, thiophene, 

furan, thiazole, isothiazole, oxazole, and isoxazole. 

8 
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10029] Some heteroaryl groups include from 5 to 10 ring members and only nitrogen 

heteroatoms, such as pyrrole, pyridine, imidazole, pyrazole, triazole, pyrazine, pyrimidine, 

pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), indole, isoindole, quinoline, isoquinoline, 

quinoxaline, quinazoline, phthalazine, and cinnoline. Other heteroaryl groups include from 5 to 

5 10 ring members and only oxygen heteroatoms, such as furan and benzofuran. Some other 

heteroaryl groups include from 5 to 10 ring members and only sulfur heteroatoms, such as 

thiophene and benzothiophene. Still other heteroaryl groups include from 5 to 10 ring members 

and at least two heteroatoms, such as imidazole, pyrazole, triazole, pyrazine, pyrimidine, 

pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), thiazole, isothiazole, oxazole, isoxazole, 

10 quinoxaline, quinazoline, phthalazine, and cinnoline. 

[0030] "Heteroarylene" refers to a heteroaryl group, as defined above, linking at least two other 

groups. The two moieties linked to the heteroaryl are linked to different atoms of the heteroaryl. 

Heteroarylene groups can be substituted or unsubstituted. 

[0031] "Salt" refers to acid or base salts of the compounds used in the methods of the present 

15 invention. Illustrative examples of pharmaceutically acceptable salts are mineral acid 

(hydrochloric acid, hydrobrornic acid, phosphoric acid, and the like) salts, organic acid (acetic 

acid, propionic acid, glutamic acid, citric acid and the like) salts, quaternary ammonium (methyl 

iodide, ethyl iodide, and the like) salts. It is understood that the pharmaceutically acceptable 

salts are non-toxic. Additional information on suitable pharmaceutically acceptable salts can be 

20 found in Remington's Pharmaceutical Sciences, 17th ed.. Mack Publishing Company, Easton, 

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

[0032] "Hydrate" refers to a compound that is eomplexed to at least one water molecule. The 

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

[0033] "Isomers" refers to compounds with the same chemical formula but which are 

25 structurally distinguishable. 

[0034] "Tautomer" refers to one of two or more structural isomers which exist in equilibrium, 

and which are readily converted from one form to another. 

[0035] "Pharmaceutically acceptable excipient" and "pharmaceutically acceptable carrier" 

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

9 
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and can be included in the compositions of the present invention without causing a significant 

adverse toxicological effect on the patient. Non-limiting examples of pharmaceutically 

acceptable excipients include water, NaCl, normal saline solutions, lactated Ringer's, normal 

sucrose, normal glucose, binders, fillers, disintegrants, lubricants, coatings, sweeteners, flavors 

5 and colors, and the like. One of skill in the art will recognize that other pharmaceutical 

excipients 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 

10 amount of either an antagonist, an agonist, or a partial agonist and detecting a change in GR 

activity. 

[0037] "Glucocorticoid receptor" ("GR") refers to a family of intracellular receptors which 

specifically bind to Cortisol and/or Cortisol analogs (e.g. dexamethasone). The glucocorticoid 

receptor is also referred to as the Cortisol receptor. The term includes isoforms of GR, 

15 recombinant GR and mutated GR. 

[0038] "Glucocorticoid receptor antagonist" refers to any composition or compound which 

partially or completely inhibits (antagonizes) the binding of a glucocorticoid receptor (GR) 

agonist, such as Cortisol, or Cortisol analogs, synthetic or natural, to a GR. A "specific 

glucocorticoid receptor antagonist" refers to any composition or compound which inhibits any 

20 biological response associated with the binding of a GR to an agonist. By "specific," we intend 

the drug to preferentially bind to the GR rather than other nuclear receptors, such as 

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

[0039] "GR modulator" refers to compounds that agonize and/or antagonize the glucocorticoid 

receptor and are defined as compounds of Formula I below. 

25 [0040] "Anti-inflammatory glucocorticosteroid" refers to a class of steroid hormones that, bind 

to the glucocorticoid receptor and reduce inflammation. Examples of anti-inflammatory 

glucocorticosteroids include, but, are not limited to, Cortisol (the physiological glucocorticoid) as 

well as alclometasone, betamethasone, budesonide, ciclesonide, clobetasol, clocortolone, 

deprodone, desonide, dexamethasone, difluprednate, tlunisolide, tluocinolone, fluticasone, 

10 
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halcinonide, halometasone, halopredone, hydrocortisone, ioteprednoi, methylprednisolone, 

mometasone, nafiocort, oxazacort, paramethasone, prednicarbate, prednisolone, prednisone, 

triamcinolone, trimexolone, and ulobetasol. Glueoeorticosteroids are part of a class of 

compounds called corticosteroids that also includes mineralocorticosteroids. The anti-

5 inflammatory glucocorticosteroids of the present invention bind to glucocorticoid receptor and 

not to the mineralocorticoid receptor, also known as the glucocorticoid receptor I (GRI). 

[0041] "GR induced transactivation" refers to gene expression induced by binding of a GR 

agonist to a glucocorticoid receptor. For example, GR induced transactivation can occur when 

an anti-inflammatory glucocorticosteroid, such as dexamethasone, binds to a glucocorticoid 

10 receptor. In the present invention, inhibition of GR induced transactivation occurs with at least 

25% inhibition of the GR induced transactivation activity. 

[0042] "GR induced transrepression" refers to inhibition of gene expression induced by 

binding of a GR agonist to a glucocorticoid receptor. The GR modulators of the present 

invention can have minimal effect on GR induced transrepression. In the present invention, 

15 substantially not inhibiting GR-induced transrepression is when GR-induced transrepression 

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

absence of the GR modulator, 

[0043] "Contacting" refers to the process of bringing into contact at least two distinct species 

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

20 [0044] "Treat", "treating" and "treatment" refer to any indicia of success in the treatment or 

amelioration of an injury, pathology or condition, including any objective or subjective 

parameter such as abatement; remission; diminishing of symptoms or making the injury, 

pathology or condition more tolerable to the patient; slowing in the rate of degeneration or 

decline; making the final point of degeneration less debilitating; improving a patient's physical or 

25 mental well-being. The treatment or amelioration of symptoms can be based on objective or 

subjective parameters; including the results of a physical examination, neuropsychiatry exams, 

and/or a psychiatric evaluation. 

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

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

11 
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provided herein. Non-limiting examples include humans, other mammals and other 

non-mammalian animals. 

10046] "Disorder" or "condition" refer to a state of being or health status of a patient or subject 

capable of being treated with the glucocorticoid receptor modulators of the present invention. 

5 Examples of disorders or conditions include, but are not limited to, obesity, hypertension, 

depression, anxiety, and Cushing's Syndrome. 

10047] "Antagonizing" refers 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. 

10 [00481 "Therapeutically effective amount" refers to an amount of a conjugated functional 

agent or of a pharmaceutical composition useful for treating or ameliorating an identified disease 

or condition, or for exhibiting a detectable therapeutic or inhibitory effect. The effect can be 

detected by any assay method known in the art. 

[0049] Description of compounds of the present invention are limited by principles of 

15 chemical bonding known to those skilled in the art. Accordingly, where a group may be 

substituted by one or more of a number of substituents, such substitutions are selected so as to 

comply with principles of chemical bonding and to give compounds which are not inherently 

unstable and/or would be knowrn to one of ordinary skill in the art as likely to be unstable under 

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

20 III. Compounds 

[0050] The present invention provides many fused azadecalin compounds. In some 

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

Rl 

(I) 
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wherein RJ of formula I is a heteroaryl ring having from 5 to 6 ring members and from 1 to 4 

heteroatoms which can each independently he N, O or S, optionally substituted with 1-4 groups 

which can each independently be Ria Each Ria of formula I can independently be hydrogen, 

Cj-e alkyl, halogen, Cj-e haloalkyl, Cj-e alkoxy, Ci-6 haloalkoxy, -CN, N-oxide, C3-8 cycloalkyl, 

5 or C3-8 heterocycloalkyl. Ring J of formula I can be a cycloalkyl ring, a heterocycloalkyl ring, 

an aryl ring or a heteroaryl ring, wherein the heterocycloalkyl and heteroaryl rings have from 5 

to 6 ring members and from 1 to 4 heteroatoms which can each independently be N, O or S. 

Each R2 of formula I can independently be hydrogen, Cj.g alkyl, halogen. Cue haloalkyl, 

C1.6 alkoxy, Cj.6 haloalkoxy, Cj.6 alkyl-C;.g alkoxy, -CN, -OH, -NR2aR2b, ~C(0)R2a, -C(G)OR2a, 

10 -C(G)NR2aR2b, -SR23, -S(0)R2a, -S(0)2R2a, C3_8 cycloalkyl, and C3.g heterocycloalkyl, wherein 

the heterocycloalkyl groups are optionally substituted with 1-4 Rzc groups. Alternatively, two R2 

groups linked to the same carbon can be combined to form an oxo group (-0). Alternatively, 

two R2 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 

15 heterocycloalkyl ring is optionally substituted with from 1 to 3 R2d groups, RJ'a and R2,1' of 

formula I can each independently be hydrogen or Ci_g alkyl. Each R2c can independently be 

hydrogen, halogen, hydroxy, Q-g alkoxy, Q-e haloalkoxy, -CN, or -NR2aR2b. Each R2d can 

independently be hydrogen or C-.-g alkyl, or two R2d groups attached to the same ring atom can be 

combined to form (=<)). R~4 of formula I can be phenyl or pyridyl, each optionally substituted 

20 with 1 -4 R3a groups. Each R^a of formula I can independently be hydrogen, halogen, or 

Cj-e 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. 

[0051] In some embodiments, wherein RJ of formula I can be 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, 

25 optionally substituted with 1-4 groups which can each independently be R!a. Each Rld of 

formula I can independently be hydrogen, Cj_6 alkyl, halogen, Cj.g haloalkyl, C]_6 alkoxy, 

Cj-6 haloalkoxy, -CN, C3..8 cycloalkyl, or C3.x heterocycloalkyl. Ring J of formula I can be a 

cycloalkyl ring, a heterocycloalkyl ring, an aryl ring or a heteroaryl ring, wherein the 

heterocycloalkyl and heteroaryl rings have from 5 to 6 ring members and from 1 to 3 

30 heteroatoms which can each independently be N, O or S. Each R2 of formula I can 

independently be hydrogen, C;.g alkyl, halogen, C1..6 haloalkyl, Cj.g alkoxy. Cue haloalkoxy. 
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-CN, -NR2*^0, C3-8 cycloalkyl, or C3-8 heterocycloalkyl, wherein the heterocycloalkyl groups are 

optionally substituted with 1-4 R"61" groups. R2a and R2b of formula 1 can each independently be 

hydrogen or Ci_6 alkyl. Each R"c can independently be hydrogen, halogen, hydroxy, Cj.6 alkoxy, 

Cj-e haloalkoxy, -CN, or -NR^aRib. R ? of formula I can be phenyl or pyridyl, each optionally 

5 substituted with 1-4 RJa groups. Each R3a of formula. I can independently be hydrogen, halogen, 

or Ci-6 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. 

[0052] In some embodiments, R! can be a heteroaryl ring ha ving from 5 to 6 ring members and 

from 1 to 3 heteroatoms which each can independently be N, O or S, optionally substituted with 

10 1-4 groups which can each independently be Rid, Each R1" can independently be hydrogen or 

Cj-e alkyl. Ring I can be tetrahydrofuran, phenyl or pyridyl. Each R~ can independently be 

hydrogen, Cj.g alkyl, halogen, haloalkyl, Cj.g alkoxy, C{„6 haloalkoxy, -CN, -NR2aR2b, 

C3-8 cycloalkyl, or C3..8 heterocycloalkyl. R2a and R2b can each independently be hydrogen or 

Cj-e alkyl. RJ can be phenyl or pyridyl. R3a can be F. Subscript n can be 0 or 1. In some 

15 embodiments, each R1& can independently be hydrogen, Cj-g alkyl, Ci-6 haloalkyl, or C3..6 alkoxy. 

[0053] In some embodiments, R] can be a heteroaryl ring having from. 5 to 6 ring members and 

from 1 to 3 heteroatoms which can each independently be N, O or S, optionally substituted with 

1-4 groups which can each independently be R.id, Each R1& can independently be hydrogen or 

Cj.6 alkyl. Ring J can be phenyl or pyridyl. Each R' can independently be hydrogen, halogen, 

20 Ci .6 haloalkyl,-CN or C5-6 heterocycloalkyl, R3 can be phenyl or pyridyl. RJd can be F. In some 

embodiments, each Rltt can independently be hydrogen, Cj-g alkyl, Ci-6 haloalkyl, or C3..6 alkoxy. 

[0054] The compounds of the present invention include at least one stereogenic center at the 

bridgehead carbon. Accordingly, the compounds can include a mixture of isomers, including 

enantiomers in a racemic mixture, or in enantiomerically pure mixtures that are substantially the 

25 R- or S-isomer. In some embodiments, the compounds of formula I can have the following 

structure: 

R3 
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[0055] Any suitable heteroaryl can be used for R! in the compounds of the present invention, 

as defined in the definitions above, in some embodiments, the heteroaryl of R! can have from 5 

to 6 ring members and from 1 to 4 heteroatoms which can each independently be N, O or S, 

optionally substituted with 1-4 groups which can each independently be R!a. In some 

5 embodiments, the heteroaryl of R! can be pyrrole, pyrazole, imidazole, triazole, tetrazole, furan, 

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

pyrimidine, or pyridazine. In some embodiments, the heteroaryl of R5 can be 2-pyrrole, 

3-pyrrole, 1-pyrazole, 3-pyrazole, 4-pyrazole, 5-pyrazole, 2-imidazole, 4-imidazole, 5-imidazole, 

1.2.3-triazol-4-yl, l,2,3,-triazol-5-yl, l,2,4-triazol-3-yi, l,2,4-triazol-5-yl, 1,2,3,4-tetrazol-l-yl, 

10 1,2,3,4,tetrazoi-5-yl, 2-furan, 3-foran, 2-oxazole, 4-oxazole, 5-oxazole, 3-isoxazole, 

4-isooxazole, 5-isooxazole, I,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yI, 1,2,5-oxadiazol-3-yl, 

1.3.4-oxadiazol-2-yl, 2-thiophene, 3-thiophene, 2-thiazole, 4-thiazole, 5-thiazole, 3-isothiazole, 

4-isothiazole, 5-isothiazole, 1,2,3-thi.adiazol-4-yl, 1,2,3-thi.adiazol-5-yl, 1,2,4-thi.adiazol-3-yl, 

1.2.4-thiadi.azol-5-yl, 1,2,5-thiadi.azol-3-yl, 1,3,4-thiadi.azol-2-yl, 2-pyridine, 3-pyridine, 

15 4-pyridine, pyrazine, 2-pyrimidine, 4-pyrimidine, 5-pyrimidine, 6-pyrimidine, 3-pyridazine, 

4-pyridazine, 5-pyridazine, or 6-pyridazine. In some embodiments, the heteroaryl of R1 can be 

pyrazole, imidazole, triazole, furan, oxazole, oxadiazole, thiophene, thiazole, pyridine, pyrazine 

or pyrimidine. In some embodiments, the heteroaryl of R1 can be imidazole, furan, oxazole, 

oxadiazole, thiophene, thiazole, or pyridine. In some embodiments, the heteroaryl of R1 can be 

20 1-pyrazole, 3-pyrazole, 4-pyrazole, 5-pyrazole, 2-imidazole, 4-imidazole, 5-imidazole, 

l,2,3-triazol-4-yl, 1,2,3,-triazol-5-yl, 1,2,4-triazol-3-yl, l,2,4-triazol-5-yl, 2-furan, 3-furan, 

2-oxazole, 4-oxazole, 5-oxazole, l,2,4-oxadiazol-3-y[, l,2,4-oxadiazol-5-yl, 

1.2.5-oxadiazol-3-yl, l,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, 

25 5-pyrimidine, or 6-pyrimidine. In some embodiments, the heteroaryl of R1 can be 3-pyrazole, 4-

pyrazole, 2-imidazole, l,2,4-triazol-5-yl, 2-furan, 2-oxazole, 4-oxazole, l,3,4-oxadiazol-2-yI, 

2-thiophene, 2-thiazole, 4-thiazole, 5-thiazole, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine, or 

2-pyrimidine. In some embodiments, the heteroaryl of R1 can be 2-imidazole, 4-imidazole, 
5-imidazole, 2-furan, 3-fura.n, 2-oxazole, 4-oxazole, 5-oxazole, l,2,4-oxadiazol-3-vl, 

30 l,2,4-oxadiazol-5-yi, l,2,5-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2-thiophene, 3-thiophene, 

2-thiazole, 4-thiazole, 5-thiazole, 2-pyridine, 3-pyridine, or 4-pyridine. 
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[0056] In some embodiments, the heteroaryl of RJ can be optionally substituted with 1 -4 

groups which can each independently be Ria. In some embodiments, each R!" can independently 

be hydrogen, C-._6 alkyl, halogen, Ci„<5 haloalkyl, C]_6 alkoxy, Ci_e haloalkoxy, -CN, N-oxide, 

C3-8 cycloalkyl, or C3-8 heterocycloalkyl. In some embodiments, each Ria can independently be 

5 hydrogen, Cj-e alkyl, Ci-g haloalkyl, Cj-g alkoxy or C3-8 heterocycloalkyl. In some 

embodiments, each Ria can independently be hydrogen, Cj-e alkyl, Cj-6 haloalkyl, or Cj.g alkoxy. 

In some embodiments, each Ria can independently be hydrogen, Cj-e alkyl, or Cj-e haloalkyl. In 

some embodiments, each Ria can independently be hydrogen or C j.g alkvL The alkyl of Rld can 

be any suitable alkyl group, such as methyl, ethyl, propyl, butyl, pentyl, and hexyl, among 

10 others. In some embodiments, each Ria can independently be hydrogen, methyl, ethyl, 

trifluoromethyl, methoxy, or pyrrolidinyl. In some embodiments, each R]a can independently be 

hydrogen, methyl, ethyl, trifluoromethyl, or methoxy. In some embodiments, each Rla can 

independently be hydrogen or methyl, 

[0057] Ring J of formula I can be any suitable ring. In some embodiments, ring J of formula I 

15 can be a cycloalkyl ring, a heterocycloalkyl ring, an aryl ring or a heteroaryl ring, wherein the 

heterocycloalkyl and heteroaryl rings can have from 5 to 6 ring members and from 1 to 4 

heteroatoms which can each independently be N, O or S. In some embodiments, ring J can be 

heterocycloalkyl, aryl or heteroaryl. Suitable heterocycloalkyl groups include those defined in 

the definitions above. In some embodiments, the heterocycloalkyl can tetrahydrofuran. Suitable 

20 aryl groups for ring J include those defined in the definitions above. Representative aryl groups 

include phenyl and naphthyl. In some embodiments, the aryl group of ring J can be phenyl . 

Suitable heteroaryl groups for ring J include those defined in the definitions above. 

Representative heteroaryl groups include pyrrole, pyridine, imidazole, pyrazole, triazole, 

tetrazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-isomers), thiophene, 

25 furan, thiazole, isothiazole, oxazole, and isoxazole. In some embodiments, the heteroaryl can be 

pyridyl or thiophene. In some embodiments, ring J can be aryl or heteroaryl. In some 

embodiments, ring j can be phenyl, pyridine, imidazole, pyrazole, triazole, tetrazole, thiadiazole, 

isothiazole, isoxazole, cyclohexyl, tetrahydrofuran and tetrahydro-2H-pyran. In some 

embodiments, ring J can be phenyl, pyridine, or pyrazole. In some embodiments, ring J can be 

30 tetrahydrofuran, phenyl, pyridyl or thiophene. In some embodiments, ring J can be phenyl. In 

some embodiments, ring J can be pyridyl. In some embodiments, ring J can be pyrazole. 
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[0058] In some embodiments, the heteroaryl of RJ can be 3-pyrazole, 4-pyrazole, 2-imidazole, 

l,2,4-triazol-5-yl, 2-furan, 2-oxazole, 4-oxazole, l,3,4-oxadiazol-2-yl, 2-thiophene, 2-thiazole, 

4-thiazole, 5-thiazole, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine, or 2-pyrimidine, and Ring J 

can be 2-pyridine, 3-pyridine, 4-pyridine, imidazol-2-yl, imidazol-4-yl, imidazol-5-yl, pyrazol-3-

5 yl, pyrazol-4-yl, pyrazol-5-yl, l,2,3-triazol-4-yI, l,2,3-triazol-5-yl, isoxazol-4-yl, cyclohexyl, 

tetrahydrofuran or tetrahydro-2H-pyran. 

[0059] Ring J of formula I can be substituted with any suitable number of R2 groups. Each R2 

of formula I can independently be hydrogen, Cj-e alkyl, halogen, Cj-e haloalkyl, Cj-e alkoxy, 

Ci-6 haloalkoxy, C,.6 alkyl-Ct* alkoxy, -CN, -OH, -NR2ftR2b, -C(0)R2a, -C(0)0R2a, 

10 -C(0)NRiiR2b, -SR2a, -S(G)R2d, -S(0)2R~d, C3-8 cycloalkyl, or C3-8 heterocycloalkyl, wherein the 

heterocycloalkyl groups are optionally substituted with 1-4R" groups. In some embodiments, 

each R2 of formula I can independently be hydrogen, Cj-e alkyl, halogen, Ci-g haloalkyl, 

C,_6 alkoxy, Cj.6 haloalkoxy, Cj.6 alkyl-Cj.g alkoxy, -CN, -NR2aR2b, -C(0)QR2a, -S(0)2R2a, 

C3.8 cycloalkyl, or C3.8 heterocycloalkyl, wherein the heterocycloalkyl group has 5-6 ring 

15 members and I to 2 heteroatoms. In some embodiments, each R" of formula I can independently 

be hydrogen, Cj.g alkyl, halogen, Cug haloalkyl, Cj.g alkoxy, C3..6 haloalkoxy, C3..6 alkyl-

Cj-g alkoxy, -CN, -NR^R'", -S(0)2Rid, C3-8 cycloalkyl, or C3-8 heterocycloalkyl, wherein the 

heterocycloalkyl group has 5-6 ring members and 1 to 2 heteroatoms. Each R" of formula I can 

independently be hydrogen, C;..g alkyl, halogen, Cj.g haloalkyl, Cug alkoxy, Cj.g haloalkoxy, 

20 -CN, -\R 'R". C3-8 cycloalkyl, or C3..s heterocycloalkyl, wherein the heterocycloalkyl groups are 

optionally substituted with 1-4 R2c groups. In some embodiments, each Rz can independently be 

hydrogen, halogen, Cj.g haloalkyl, -CN, or heterocycloalkyl having 5-6 ring members and 1 to 2 

heteroatoms wherein at least one heteroatom is N. Heterocycloalkyl groups having 5-6 ring 

members and 1 to 2 heteroatoms with at least one nitrogen include, but are not limited to, 

25 pyrrolidine, piperidine, pyrazolidine, imidazolidine, piperazine (1,2-, 1,3- and 1,4-isomers), 

oxazolidine, isoxalidine, thiazolidine, isothiazolidine, morpholine, or thiomorpholine. In some 

embodiments, each R" can independently be hydrogen, methyl, ethyl, propyl, isopropyl, F, CI, -

CF3, ("I l.-OMe. OMe, OCHF2, -CN, -NMe2, -C(0)0H, -C(0)NMe2, -S(0)2Me, pyrrolidine, 

piperidine or morpholine. In some embodiments, each Rz can independently be hydrogen, 

30 methyl, ethyl, F, CI, -CF3, OMe, OCHF?, -CN, -NMe?, -S(0)?Me, pyrrolidine, piperidine or 

morpholine. In some embodiments, each R" can independently be hydrogen, F, -CF3, -CN, 
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pyrrolidine, piperidine or morpholine. In some embodiments, R" can be --C.F3. Ring j can be 
-1 

substituted with 1, 2, 3 or 4 R"6 groups. In some embodiments, ring j is substituted with 1 R"6 

group. 

Several R"' groups can be further substituted with one or more of R2a, R^b and R"\ R2a 

and R2b can each independently be hydrogen or Ci„<5 alkyl. Each RiX can independently be 

hydrogen, halogen, hydroxy, Ci_6 alkoxy, C]_6 haloalkoxy, -CN, or -NR2aR^b. 

10061] R' of formula I can be phenyl or pyridyl, each optionally substituted with 1-4 R3a 

groups. In some embodiments, R3 can be substituted with I RJa group. Each R"a group can 

independently be hydrogen, halogen, or Ci-e haloalkyl. In some embodiments, each R"'a group 

can independently be H, F, CI, Br, or -CF3. In some embodiments, each R3a group can 

independently be F or -CF3, In some embodiments, R3il can be F. The Ria group can be present 

at any position on the phenyl or pyridyl ring to form a 2-, 3- or 4-substituted ring. In some 

embodiments, the phenyl or pyridyl ring is substituted at the 4-position. In some embodiments, 

R can be 4-F-phenyl, 

When R of formula. I is 4-F-phenyl, the compounds of the present invention can have 

the following structure: 

o o 
\V/ 

R^Q o o 

^(CH2)n--(j>-(R2).M N^Y| 
N'Vsy' 

i1-4 

or F 

Alternatively, the compounds of the present invention can have the following structure: 

R1^0 0..° 0,0 

or 
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[0063] Subscript n of formula I can be an integer from 0 to 3. In some embodiments, subscript 

n can be 0, 1, 2, or 3. in some embodiments, subscript n can be 0 or 1. In some embodiments, 

subscript n can be 0. In some embodiments, subscript n can be 1. 

[0064 [ In some embodiments, the compound of formula I can be: 

5 Intermediate 13. (R)-(6-((6-chloropyridin-3-yl)sulfonyl)-l-(4-fIuorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Intermediate 14. (R)-(6-((6-chIoropyridin-3-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

Example I, (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

10 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example I A. (R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(l-methyl-lH-imidazol-2-yl)methanone, 

Example IB. (R.)-(l-(4-fluorophenyl)-6-((4-(trif3.uoromethyl)phenyl)sulfonyI)-4,4a,5,6,7,8-

hexa.hydro-lH-pyrazolo[3,4-g]isoquinoIir!-4a~yl)(pyridin-3-yl)methanone, 

15 Example IC. (R)-(l-(4-fluorophenyI)-6-((4-(trifluoromethyl)phenyl)suIfonyl)-4,4a,5,6,7,8-

hexa.hydro-lH-pyrazolo[3,4-g]isoquinolin-4a~yl)(thiazol-2-yl)methanone, 

Example ID. (R)-(l-(4-fIuorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexabydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methyl-l ,3,4-oxadiazol-2-

yl)methanone, 

20 Example 1E. (R)-(l -(4-fluorophenyl)-6-((4~(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(oxazol-4-yl)methanone, 

Example 1F. (R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethyi)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio|3,4-g]isoquinolin-4a-yi)(oxazol-2-yl)methanone, 

Example 1G. (R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethy[)phenyl)sulfonyI)-4,4a,5,6,7,8-

25 hexahydro-lH-pyrazoIo[3,4-g]isoquinolin-4a-y[)(furan-2-yl)methanone, 

Example IH. (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiophen-2-yi)methanone, 

Example II, (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(oxazol-2-yl)methanone. 
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Example 1J. (R)-( 1 -(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-y[)(pyrimidin-2-yl)methanone, 

Example IK. (R)-(6-((3,5-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methoxypyridin-2-yl)methanone, 

5 Example 1L. (R)-(4-ethylpyridin-2-yl)(l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)methanone, 

Example 1M. (R)-(l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methoxypyridin-2-yl)methanone, 

Example 2, (R)-( 1 -(4-fluorophenyl)-6-((4-fixiorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

10 pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2A. (R)-(6-((3-fluorobenzyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(thiazol-2-yl)methanone, 

Example 2B, ((4aR)-l-(4-fluorophenyl)-6-((((R/S)-tetrahydrofaran-2-yl)methyl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-y3)(thiazol-2-yl)methanone, 

15 Example 2C, (R)-(l-(4-fluorophenyl)-6-(o-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2D. (R)-(6-((4-ethylphenyl)sulfonyl)-l-(4-fluoropheny[)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2E. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

20 pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2F. (R)-(6-((3-chlorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2G. (R)-(i-(4-fluorophenyl)-6-((3-methoxyphenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

25 Example 2H. (R)-(6-((4-chloro-3-fluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

h.exahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methaiione, 

Example 21. (R)-(l-(4-fluorophenyl)-6-((4-methoxyphenyl)sxilfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinoliii-4a-yl)(pyridin-2-yl)methanionie. 

Example 2J. (R)-(6-((3-fluoro-4-methylphenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

30 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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Example 2K. (R)-(l-(4-fluorophenyl)-6-(phenylsulfotiyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-y[)(pyridm-2-yl)methanone, 

Example 2L. (R)-(l-(4-fluorophenyl)-6-((2-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

5 Example 2M. (R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2N. (R)-(l-(4-fluorophenyl)-6-((6-(trifluoromethyl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexabydro-lH-pyrazolo[3,4-g]isQqumolin-4a-yl)(pyridm-2-yl)methanone, 

Example 20. (R)-(l-(4-fluorophenyl)-6-tosyl-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

10 g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2P. (R)-(6-((4-fluoro-3-(trifluoromethyl)phenyl)s'ulfonyl)-1 -(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(pyridin-2-yi)methanone, 

Example 2Q. (R)-4-((l -(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

gJisoquinolin-6(4H)-yl)suifony3)benzonitrile, 

15 Example 2R, (R)-(l-(4-fluorophenyl)-6-((6-methoxypyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-IH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methaRone, 

Example 2S. (R)-(l-(4-fluorophenyl)-6-((tetrahydro-2H-pyran-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

Example 2T. (R)-(6-(cyclohexylsulfonyl)-1 -(4-fliiorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

20 pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 2U. (R)-(6-((l-ethyl-lH-pyrazol-5-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-

yl)methanone, 

Example 2V. (R)-(6-((3,5-dimethyl-1 H-pyrazol-4-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

25 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-

yl)methanone, 

Example 2W. (R)-(6-(( 1 H-imidazol-4-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqxiinolin-4a-yl)(4-(triflxioromethyl)pyridin-2-yl)methanone, 

Example 3. (R)-(l-(4-fluorophenyl)-6-((6-morpholinopyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

30 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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Example 4. (R)-(l-(4-fluorophenyl)-6-((6-(pyrrolidin-l-yl)pyridin-3-y[)sulfony[)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolm-4a-y[)(thiazol-2-yl)methanone, 

Example 5, (R)-(l-(4-fluorophenyl)-6-((4-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(thiazol-2-yl)methanone, 

5 Example 5A. (R)-(l-(4-fluorophenyl)-6-((3-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(thiazol-2-yl)methanone, 

Example 5B, (R)-4-(((l-(4-fhioropheny1)~4a~(thiazole~2~carbonyl)-4a,5,7,8~tetrahydro~lH-

pyrazolo[3,4-g]isoquiiiolin~6(4H)-yl)sulfoiiyl)methyl)benzomtrile, 

Example 5C, (R)-( 1 -(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sdfonyl)~4,4a,5,6,7,8~ 

10 hexahydro-lH-pyrazolo[3,4-g]isoqumolin-4a-yl)(jpyridm-2-yl)methanQne, 

Example 5D. (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(l-methyl-1H-1,2,4-triazol-5-

yl)methanone, 

Example 5E. (R)-(l-(4-fl.uorophenyl)-6-((4-(tafluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

15 hexahydro-1 H-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyrazin-2-yl)methanone, 

Example 5F. (R)-(l-(4-f1uorophenyl)-6-((5-fluoropwidin-3-yl)sul.fonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolof3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 5G. (R)-( 1 -(4-fluorophenyl)-6-((3-fluorophenyl)sulfotiyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolof3,4-g]isoquinolin-4a-y[)(pyridin-2-yl)methanone, 

20 Example 5H. (R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethy[)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoqiiinolin-4a-yl)(5-methoxypyridin-2-yl)metha.none, 

Example 51, (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-5-yl)methanone, 

Example 51. (R)-( 1 -(4-fluorophenyl)-6-((5-fluoropyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

25 lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)metha.none, 

Example 6, (R)-(l-(4-fluoropher!yl)~6-((4-(pyrrolidin-l-yl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolir!-4a-yl)(thiazol-2-yl)methanone, 

Example 6A. (R)-(l -(4-fluorophenyl)-6-((3-(pyrrolidin-1 -yl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

30 Example 7, (R)-(l-(4-fluorophenyl)-6-((5-(piperidin-l-yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-IH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiaz.o!-2-yl)methaRone, 
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Example 7A. (R)-(H4-fiuorophenyl)-6-((5-(pyrrolidin-l-yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolm-4a-y[)(thiazol-2-yl)methanone, 

Example 8, (R)-(l-(4-fluorophenyl)-6-((6-(pyrrolidin-l-yl)pyridin-3-yi)sulfonyi)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

5 Example 9, ((R)-1 -(4-fluorophenyl)-6-((6-((R)-3-fh]oropyrrolidin-1 -yl)pyridin-3-yl)sulfonyi)-

4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(thiazol-2-yi)methanone, 

Example 10, (R)-(l-(4-fluorophenyl)-6-((4-(pyrrolidin-l-yl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isQqumolin-4a-yl)(pyridm-2-yl)methanone, 

Example 10A. (R)-(l-(4-fluorophenyl)-6-((5-(piperidin-l-yl)pyridm-3-yl)sulfonyl)-4,4a,5,6,7,8-

10 hexahydro-lH-pyrazolo[3,4-g]isQqumolin-4a-yl)(pyridm-2-yl)methanone, 

Example 1 OB, (R}-{ 1 -(4-f3uorophenyl)~6~((5~(pyrrolidin-1 -yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methaRone, 

Example 11, (R)-(l-(4-f]uorophenyl)-6-((4-(trifIuoromethy])phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-gJisoquinolin-4a-yi)(thiazol-4-yl)methaRone, 

15 Example 11 A. (R)-(6-((4-chlorophenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 Fl-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 1 IB. (R)-(l-(4-fluorophenyl)-6-((4-methoxy-3-methylphenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

Example 11C. (R)-(6-((3-chioro-4-methoxyphenyl)suifonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

20 hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

Example 1 ID. (R)-(6-((3-fluoro-4-methoxyphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 1 IE. (R)-(6-((2-fluoro-4-methylphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

25 Example 1 IF. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinoli.n-4a-yl)(thiazol-4-yl)m.ethanone, 

Example 11G. (R)-3-((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoquinolin-6(4H)-yl)sulfonyl)benzonitrile, 

Example 11H. (R)-(6-((4-(difluoromethoxy)phenyl)sulfonyl)-1 ~(4~fluorophenyl)-4,4a,5,6,7,8~ 

30 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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Example 11L (R)-(l-(4-fluorophenyl)-6-((3-(trifIuoromethoxy)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-IH-pyrazoloj 3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanQne, 

Example 11 J. (R)-((S-((3,5-difliiorophenyl)sulfonyl)-l-(4-fluorophenyl)~4,4a,5,6,7,8-hexahydro-

lH~pyrazolo[3,4~g]isoquinoliii-4a-yl)(pyridin-2-yl)metha.none, 

5 Example 1 IK. (R)-(l-(4-fluorophenyl)-6-tosyl-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoqiunolin-4a-yl)(thiazol-4-yi)methanone, 
Example 11L. (R)-(6-((3-(difluoromethoxy)phenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinQlm~4a-yl)(pyridin~2-yl)methanone, 

Example 11M. (R)-(6-((3,4-dimethylphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

10 hexahydro-lH-pyrazolo[3,4-g]isQqMnolin-4a-yl)(pyridm-2-yl)methanone, 

Example 1 IN. (R)-(6-((3,5-dimethylphenyl)sulfonyl)-l-(4-flxiorophenyl)-4,4a,5,6,7,8-

hexabydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 110. (R)-(l-(4-fluorophenyl)-6-((6-m.ethylpyridin-2-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-gJisoquinolin-4a-yl)(pyridin-2-yl)methaRone, 

15 Example 1 IP. (R)-(6-((3,4-difluorophenyi)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)m.ethanone, 

Example HQ. (R)-(l-(4-fluorophenyl)-6-((3,4,5-trifluorophetiyl)sulfotiyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

Example 11R. (R)-(6-((3-ch[oro-4-fluorophenyl)sulfonyl)-l-(4-fluoropheny[)-4,4a,5,6,7,8-

20 hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

Example 11S. (R)-3-(( 1 -(4-fluorophenyl)-4a-(4-methyipicolinoyl)-4a,5,7,8-tetrahydro-1H-

pyrazolo[3,4-g]isoquinolin-6(4H)-yl)sulfonyl)benzonitrile, 

Example 1 IT. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-1 H-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yi)methanone, 

25 Example 11U. (R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazoio[3,4-g]isoquino!in-4a-yl)(4-m.ethy]pyridin-2-yi)methanone, 

Example 1IV. (R)-(i-(4-f]uorophenyl)-6~((l-methyl-1 H-imidazol-4-yl)sulfonyl)-4,'4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)m.ethanone, 

Example 11W. (R)-(6-((3,5-difluorophenyl)sulfonyl)-1-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

30 lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 
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Example 1IX. (R)-(l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-IH-pyrazoioj 3,4-g]isoquinoIin-4a-yl)(4-methylpyridin-2-yl)methanone, 

Example 11Y. (R)-(l-(4-fluorophenyl)-6-((3-(methylsulfonyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

5 Example 11Z. (R)-3-((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoquinolin-6(4H)-yl)suifonyl)benzoic acid. 

Example 11AA. (R)-(l-(4-fluorophenyl)-6-((3-(methoxymethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexabydro-lH-pyrazolo[3,4-g]isQqumolin-4a-yl)(pyridm-2-yl)metbanone, 

Example 11AB. (R)-(l-(4-fluorophenyl)-6-((4-m.ethyl-3,4-dihydro-2H-pyrido[3,2-b][l,4]oxazin-

10 7-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-

yl)methanone, 

Example 11 AC. (R)-( 1 -(4-fluorophenyl)-6-((2,3,4-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(pyridin-2-yi)methanone, 

Example 11 AD. (R)-(l -(4-fluorophenyl)-6-((6-(trifluoromethyi)pyridin-2-yl)sulfonyl)-

15 4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 11AE. (R)-(l-(4-fluorophenyl)-6-((6-(trifluoromethyl)pyridm-2-y!)sulfony!)~ 

4,4a,5,6,7,8-hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

yi)methanone, 

Example 11AF. (R)-(6-((3,4-dichlorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

20 hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

Example 11 AG. (R)-f 1 -(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yi)methanone, 

Example 11AH. (R)-(6-((l-ethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

25 Example 11AI. (R)-(6-((l,5-dimethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)m.ethanone, 

Example 11AJ. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl -1 H-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yi)m.ethanone, 

Example 11AK. (R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-

30 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methaaone, 
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Example HAL. (R)-(6-((4-fluoro-3-methylphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-IH-pyrazoioj3.;4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

Example 11AM. (R)-(l-(4-fluorophenyl)-6-((4-methyl-3,4-dihydro-2H-pyrido[3,2-

b][l,4]oxazin-7-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-

5 yl)(4-methylpyridin-2-yl)methanone, 

Example 1 IAN. (R)-(6-((2,3-dihydrobenzofuran-5-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methaiione, 

Example 11 AO. (R)-5-((l-(4-fluorophenyl)-4a-(4-methylpicolinoyl)-4a,5,7,8-tetrahydro-lH-

pyrazolo[3,4-g]isoquinolin-6(4H)-yl)su.lfonyl)-l-methylindolin-2-one, 

10 Example 11AP. (R)-(l-(4-fluorophenyl)-6-((3-(methylsulfonyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridm-2-yl)m.ethanone, 

Example 11AQ. (R)-(6-((l ,3-dimethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fl.uorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

yl)m.ethanone, 

15 Example 11AR. (R)-(6-((2,3-dihydrobenzo[b][l,4]dioxin-6-yl)sulfonyl)-l-(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

yl)methanone, 

Example HAS. (R)-(6-((3-fluoro-4-(trifluoromethyl)phenyl)sulfonyl)-1 -(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

20 yl)methanone, 

Example 11 AT. (R)-(6-((3-fluoro-4-(trifluoromethyl)phenyl)sulfonyl)-1 -(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 11AU. (R)-3-((4a-(4-ethylpicolinoyl)-l-(4-fluorophenyl)-4a,5,7,8-tetrahydro-lH-

pyrazolo[3,4-g]isoquinolin-6(4H)-yl)sulfonyl)benzonitrile, 

25 Example 1 LAV. (R)-(4-ethylpyridin-2-yl)(l-(4-fluorophenyl)-6-((6-(trifluoromethyl)pyridin-2-

yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)methanone, 

Example 11 AW. (R)-3-((l-(4-fluorophenyl)-4a-(4-methylpicolinoyl)-4a,5,7,8-tetrahydro-lH-

pyrazolo[3,4-g]isoquinolin-6(4H)-yl)suifonyl)benzoic acid. 

Example 11 AX. (R)-(6-((3,5-dimethyIisoxazol-4-yl)sulfonyI)-l-(4-fiuorophenyl)-4,4a,5,6,7,8-

30 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)m.ethanone, 
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Example HAY. (R)-(6-((l-ethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
Example 11AZ. (R)-( 1 -phenyl-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)metha.none, 

5 Example 11BA. (R)-(6-((l,3-dimethyl-lH-pyrazol-5-yl)sulfonyl)-l-(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

yl)methanone, 

Example 1 IBB. (R)-(l-(4-fluorophenyl)-6-((2-(trifluoromethyl)pyridin-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

10 yl)rnethanone. 

Example 11BC. (R)-(l-(4-f3.uorophenyl)-6-((4-(trif3.uorom.ethyl)pyridin-2-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

yl)methanone, 

Example 11BD, (R)-( l-(4-fluorophenyl)-6-((5-methyl-l H-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8~ 

15 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)m.ethanone, 

Example 11 BE. (R)-(l -(4-fluorophenyl)-6-((2-(trifluoromethyl)pyridin-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 11BF. (R)-(6-((4-ehloro-3-(trifluoromethyl)phenyl)sulfonyl)-1 -(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

20 Example 11BG. (R)-(6-((3-ehloro-4-methylphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoqiunolin-4a-yl)(pyridin-2-yi)methanone, 

Example 11BH. (R)-(6-((3,4-difluorophenyl)sulfonyi)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yi)(2-(pyrroiidin-l-yl)pyridin-4-

yl)methanone, 

25 Example 11BI. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl- lH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trif].uorom.ethyl)pyridin-2-

yl)methanone. 

Example 11BJ. (R)-(l-(4-fluorophenyl)-6-((l-m.ethyl-lH-p>Tazol-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolir!-4a~yl)(pyridin-2-yl)methanone, 
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Example 11BK. (R)-( 1 -(4-fluorophenyl)-6-((5-methyl-1 H-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinoIm-4a-y[)(4-(trifluoromethyl)pyridin-2-

yl)methanone, 

Example 11BL. (R)-3-((l-(4-fluorophenyl)-4a-(4-(trifluoromethyl)picolinoyl)-4a,5,7,8-

5 tetrahydro-lH-pyrazolo[3,4-g]isoquinolin-6(4H)-yl)sulfonyl)benzonitriie, 

Example 1 IBM, (R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-1 H-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7,8-
hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifl.uorom.ethyl)pyridin-2-
yl)rnethanone, 

Example 11BN. (R)-(6-((l ,5-dimethyl-IH-pyrazol-4-yl)su.lfonyl)-l-(4-fluorophenyl)-

10 4,4a,5,6,7,8~hexahydro~ 1 H-pyrazolo[3,4-g]isoquinolm-4a-yl)(4-(trifl.uoromethyl)pyridin-

2-yl)methanone, 

Example 11 BO, (R.)-(6-((lH-pyrazoI-4-yl)suifonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinoHn-4a-yl)(4-(trifluoromethyl)pyridm-2-yl)methanone, 

Example 11 BP, (R)-(l-(4-fluorophenyl)-6-((l-methyl-3-(trifluoromethyl)-lH-pyrazol-4-

15 yl)suIfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquino!iR-4a-yl){pyridin-2-

yl)methanone, 

Example 11BQ. (R)-(l -(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-

yl)methanone, 

20 Example 11BR. (R)-(l-(4-chlorophenyl)-6-((l-methyHH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yi)(4-(trifluoromethyl)pyridin-2-

yl)methanone, 

Example 1 IBS, (R)-(6-((lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)methanone, 

25 Example 11BT. (R)-(6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-l-(4-(trifluoromethyl)phenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 11BU. (R.)-(6-((3,4-difluorophenyl)sulfonyl)-I-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinoIin-4a-yl)(thiazol-4-yl)methanone, 

Example 11 BY, (R)-(6-(( 1,2-dimethyl-1 H-imidazol-4-yl)sulfonyl)-1 -(4-fluoroph.enyl)-

30 4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-

2-yl)m.ethanone, 
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Example 11BW. (R)-(6-((l ,2-dimethyI-lE-imidazol-5-yl)sulfonyl)-l-(4-fluoropheny[)-

4,4a,5,6,7,8-hexahydro-lE-pyrazo[o[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethyI)pyridin-

2-yl)methanone, 

Example 11BX, (R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-imidazol-2-yl)sulfonyl)-4,4a,5,6,7,8-

5 hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-

yl)methanone, 
Example 11BY. (R)-(6-((l ~ethyl-lH-imidazoI~4~yl)suIfonyl)-l-(4~fluoropheiiyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolir!-4a~yl)(4-(tritIuoromethyl)pyridin-2-

yl)methanone, 

10 Example 11BZ. (R)-(6-((l-ethyl~lH-pyrazol-4-yl)sulfonyl)-l-(4-f3uorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, 

Example 11CA. (R)-( 1 -(4-f!uorophenyl)-6-(( 1 -propyl-1H-pyrazol-4-yl)$ulfonyl)-4,4a,5,6,7,8-

hexahydro-lE-pyrazoio[3,4-g]isoquinolin-4a-yl)(pyridin-2-yi)methanone, 

Example 11CB. (R)-(l-(4-fluorophenyi)-6-((l -(2-methoxyethyl)-lH-pyrazol-4-yl)sulfonyl)-

15 4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 11CC. (R)-(6-((3,4-dichlorophenyl)suifonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(l-methyl-lH-pyrazol-4-yl)methanone, 

Example 11 CD. (R)-(l-(4-fluorophenyl)-6-((l-isopropyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolof3.;4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

20 Example 1 ICE. (R)-(l-(4-fluorophenyl)-6-((2-methyl-2H-l,2,3-triazol-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-

2-yl)methanone, 

Example 11CF. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-1H-1,2,3-triazol-5-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-

25 2-yl)methanone, 

Example 1 ICG. (R)-(l-(4-fluorophenyl)-6-((l-methyl-1H-1,2,3-tria.zol-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolm-4a-yl)(4-(trifluoromethyl)pyridin-

2-yl)methanone, 

Example 11CFL (R.)-(6-((2-ethyl-2H-l,2,3-triazol-4-yl)sulfonyl)-l-(4-fl.uorophenyl)-4,4a,5,6,7,8-

30 hexahydro-lE-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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Example 11CL (R)-(6-((l-ethyl-lH-L2,3-triazol-5-yl)sulfonyl)-H4-ftuorophenyl)-4,4a,5,6,7,8-

hexahydro-1 H-pyrazolo f3,4-g] isoquinolm-4a-yl)(pyridin-2-yl)methanone, 
Example 11CJ. (R)-(6-(( 1 -ethyl- 1H-1,2,3-triazol-4-yl)sulfonyi)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

5 Example 11CK. (R)-(6-((2-ethyl-2H-l,2,3-triazol-4-yl)sulfonyi)-l-(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-

2-yl)methanone, 

Example 11CL. (R)-(6-((l -ethyl- 1H-1,2,3-triazol-5-yI)sulfonyI)-1 -(4-flxiorophenyl)-4,4a,5,6,7,8-

hexahydro- lH-pyrazQlo[3,4-g]isoquinolm-4a-yl)(4-(trifluoromethyl)pyridin-2-

10 yl)methanone. 

Example 11 CM. (R)-(6-((l-ethyl-1H-1,2,3-triazol-4-yl)sulfonyl)-I-(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-

2-yl)methanone, 

Example 11CN. (R)-( 1 -(4-fluorophenyl)-6-((2-propyl-2H-1,2,3-triazol-4-yl)sulfonyl)-

15 4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

Example 1 ICO. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -propyl-1H-1,2,3-triazol-5-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

Example 11 CP. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -propyl-1H-1,2,3-triazol-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazo[o[3,4-g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

20 Example 1 ICQ. (R)-(l-(4-fluorophenyl)-6-((2-propyl-2H-l,2,3-triazo[-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(thiazol-4-yi)methanone, 

Example 1 ICR. (R)-(l-(4-fluorophenyl)-6-((l-propyl-1H-1,2,3-triazol-5-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(thiazol-4-yi)methanone, 

Example 11CS. (R)-(I -(4-fluorophenyl)-6-(( 1 -propyl-1H-1,2,3-triazoi-4-yl)sulfonyl)-

25 4,4a,5,6,7,8-hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(thiazol-4-yi)methanone, 

Example 11CT. (R)-(l-(4-fluorophenyl)-6-((2-isopropyl-2H-1,2,3-triazol-4-yl)suifonyl)-

4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-g]isoquinoIin-4a-yl)(pyridm-2-yl)methanone, 

Example 11CU. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -isopropyl-1H-1,2,3-triazol-5-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridm-2-yl)methanone, 

30 Example 1 ICY. (R)-(l-(4-fluorophenyl)-6-((l-isopropyl-lH-l,2,3-triazol-4-yi)suifonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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Example 11CW. (R)-(6-((l-ethyl-lH-pyrazol-5-yl)sulfonyl)-l-(4-fluoropheny[)-4,4a,5,6,7,8-

hexahydro-lB-pyrazolo[3,4-g]isoquinolm-4a-yl)(thiazol-4-yl)methanone, 

Example 11CX. (R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yi)(4-(trifluoromethyl)pyridin-2-

5 yl)methanone, 

Example 11CY. (R)-( 1 -(4-fluorophenyl)-6-((l-methyl-1 H-pyrazoi-4-yl)suifonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, 

Example 11CZ. (R)-(l-(4-fl.uorophenyl)-6-((l-propyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, 

10 Example 12. (R)-(l -(4-fluQrQphenyJ)-6-((3-(trifluQromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lB-pyrazQlo[3,4-g]isoquinolm-4a-yl)(thiazQl-2-yl)rnethanone, 

Example 12A. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyi)-4,4a,5,6,7,8-hexahydro-l B-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

Example 1233. (R)-(l ~(4~fiuorophenyl)-6-((3-methoxyphenyl)sulfonyl)-4,4a,5,6,7,8~hexahydro-

15 1 H-pyrazolo [3,4-g] isoquino 1 in-4a-yl)(thiazol ~2~yl)methanone, 

Example 12C. (R)-(6-((3-fluoro-4-methylphenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lB-pyrazolof3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

Example 12D. (R)-(l-(4-fluorophenyl)-6-(phenylsulfonyl)-4,4a,5,6,7,8-hexahydro-lB-

pyrazolo[3,4-g]isoqixinolin-4a-yl)(thiazol-2-yl)methanone, 

20 Example 12E. (R)-(6-((3-chlorophenyl)sulfonyl)-1 -(4-fluorophetiyl)-4,4a,5,6,7,8-hexahydro-1B-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

Example 12F. (R)-(l-(4-fluorophenyl)-6-(m-toiylsulfonyl)-4,4a,5,6,7,8-hexahydro-lE-

pyrazolo[3,4-g]isoquinolin-4a-yi)(5-methylpyridin-2-yl)methanone, 

Example 12G. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lB-

25 pyrazolo[3,4-g]isoquinolin-4a-yI)(4-methyipyridin-2-yl)methanone, 

Example 12H. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lE-

pyrazolo[3,4-g]isoqximolin-4a-yl)(6-methylpyridin-2-yl)methanone, 

Example 121. (R.)-(6-((4-f3.uoro-3-(trifluoromethyl)phenyl)sulfonyl)-l-(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-l E-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

30 Example 12J. (R)-(l-(4-fluoropheny3.)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-iH-pyrazolo[3,4-gJisoquinolin-4a-yi)(thiaz.o!-2-yl)methaRone, 

31 



WO 2013/177559 PCT/US2013/042732 

Example 12K. (R)-(6-((3-fluoro-4-(trifluoromethyr)phenyl)sulfony 1)-1 -(4-fluorophenyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methaaone, 
Example 12L. (R)-(l-(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

5 Example 12M. (R)-(l-(4-fluorophenyl)-6-((3-(trifluoromethyi)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylthiazol-2-yl)methanone, 

Example 12N. (R)-(6-((3,4-dichlorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

!H-pyrazolo[3,4-g]isoquinolin-4a-yl)(thia.zol-2-yl)methanone, 

Example 120. (R)-(6-((3,4-dichlorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

10 lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

Example 12P. (R)-(6-((3,4-difl'uorophenyl)sulfonyl)-l-(4-fl.uorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazoi-2-yl)methanone, 

Example 12Q. (R)-(6-((3,4-difluorophenyi)sulfonyi)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

15 Example 12R. (R)-(6-((4-chloro-3-fluorophenyi)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-gJisoquinolin-4a-yl)(5-methyithiaz.o!-2~yl)methaRORe, 

Example 12S. (R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

Example 12T. (R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

20 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

Example 12U. (R)-(6-((l,3-dimethyl-lH-pyrazol-5-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(5-methyithiazol-2-yI)methanone, 

Example 12V. (R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-1 H-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methyithiazol-2-yl)methanone, 

25 Example 12W. (R)-(6-(( 1 -ethyl-1 H-pyrazol-5-yl)sulfony 1)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

Example 12X. (R)-(6-(( 1 -ethyl-1 H-pyrazol-4-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

Example 12Y. (R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-pyrazol-4-yl)sxilfonyl)-4,4a,5,6,7,8-

30 hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 
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Example 13. (R)-(l-(4-fluorophenyl)-6-tosyl-4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-

g]isoquinolin-4a-yl)(l -methyl- lH-imidazol-2-yl)methanone, 

Example 13A. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo [3,4-g] isoquinolin-4a-yl)( 1 -methyl-1 H-imidazol-2-yl)methanone , 

5 Example 14, (R)-3-((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoquinolin-6(4H)-yl)sulfonyl)-N,N-dimethylbenzamide, 

Example 15, (R)-(6-(( 1 -ethyl-1 H-pyrazol-4-yl)sulfonyl)-1 -(4-ffuorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-p>Tazolo[3,4-g]isoquinolin-4a-yl)(4-(trifl'uoromethyl)pyridin-2-

yl)methanone, 

10 Example 15A. (R)~pyridm~2~yl(!-(pyridm~3~y1)~6~((3~(trifiuoromethyl)phenyl)sulfony!)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)methanone, 

Example 15B. (R)-(6-((3,4-dichlorophenyl)sulfonyl)-l-phenyl-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4~g]isoquinolm-4a-yl)(pyridin-2-yl)rnethanone, 

Example 15C. (R)-(6-((3,4-dichlorophenyl)sulfony])-l-(3,4-difluorophenyl)-4,4a,5,6,7,8-

15 hexahydro-1 H-pyrazolo[3,4-g]isoquinolin-4a-y l)(pyridin-2-yl)methanone, 

Example 15D. (R)-(6-((3,5-difluoro-4-methoxyphenyl)sulfony3)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolm-4a-yl)(pyridin-2-yl)methanoTie, 

Example 16. (R)-(6-((6-(dimethylamino)pyridin-3-yl)sulfony[)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolof3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

20 Example 17. (R)-5-((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-pyrazo[o[3,4-

g]isoquinolin-6(4H)-yl)sulfonyl)-l-methylpyridin-2(lH)-one, 

Example 18, (R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-1 H-pyrazol-4-yl)siilfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-

yl)methanone, 

25 Example 19. (R)-(6-((3,4-dichlorophenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqui.nolin-4a-yl)(thiazol-4-yl)methanone, 

or salts and isomers thereof, 

[0065] In some embodiments, the compound of formula I can be 

(R)-(l-(4-fl.uorophenyl)-6-((2-methyl-2H-l,2,3-triazoI-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

30 lH-pyrazoIo[3,4-g]isoquinolin~4a-yl)(thiazol-4-yl)methanone, 
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(R)-(l -(4-fluorophenyl)-6-(( 1 -methyl-1H-1,23-triazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, or 

(R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-1H-1,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)metha.none. 

5 [0066] In some embodiments, the compound of formula I can be 

(R)-( 1 -f4-fluorophenyi)-6-((2-methyl-2H-1,2,3-triazol-4-yl)sulfonyi)-4,4a, 5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)niethanone, 

(R)-( 1 -(4-fluorophenyl)-6-((l -methyl-1H-1,2,3-triazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqui.nolin-4a-yl)(pyridin-2-yl)methanone, or 

10 (R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqui.nolin-4a-yl)(pyridin-2-yl)methanone. 

[0067] In some embodiments, the compound of formula I can be 

(R)-(l-(4-fluorophenyl)-6-((2-propyl-2H-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin~4a-yi)(4-(trifluoromethyl)pyridin-2-y3)methanone, 

15 (R)-(l-(4-tluorophenyl)-6-((l-propyl-lH-l,2,3-triazol~5~yl)sulfonyl)-4,4a,5,6,7,8-hexahydro~lH-

pyrazolo[3,4-g]isoquinolin~4a~yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, or 

(R)~(l~(4-fluorophenyi)-6-((l-propyl-lH~l,2,3-triazol-4-yl)sulfonyi)-4,4a,5,6,7,8~hexahydro-lH-

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethy})pyridm-2-y!)methanone. 

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

20 (R)-(l-(4-fluorophenyl)-6-((2-methyl-2H-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

I H-pyrazolo [3,4-g] isoquino 1 in-4a-yl)(thiazol -2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((I-methyl-lH-l,2,3-triazol-5-yl)su3fonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, or 

(R)-(l -(4-fluorophenyl)-6-(( 1 -methyl-1H-1,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

25 lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone. 

[0069] In some embodiments, the compound of formula I can be 

(R)-(l-(4-fluorophenyl)-6-((2-propyl-2H-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-l,2,3-triazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

30 pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, or 
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(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-y[)(thiazol-2-yl)methanone. 

[0070] In some embodiments, the compound of formula I can be 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-
5 pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,'4a, 5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinoIin-4a-yl)(pyridin-2-yl)methanone, 

10 (R)-(6-((3,4-dichlorophenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinoIin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fl.uorophenyl)-6-((l-methyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trif3.uoromethyl)pyridin-2-yl)methanone, 

(R)-(6-((3,4-dichlorophenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1II-

15 pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(6-((3,4-dichlorophenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1II-

pyrazolo[3,4-g]isoquinolm-4a-yl)(5-methylthiazol-2-yl)methanone, 

(R)-(6-((3-fluoro-4-(trifluoromethyl)phenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo|3,4-g]isoquinoIin-4a-yl)(pyridin-2-yi)methanone , 

20 (R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-y[)(4-(trifluoromethyr)pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1 H-pyrazol-5-yl)sulfonyl)-1 -(4-fiuorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

25 pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, or 

(R)-(6-((3,4-dichlorophenyi)sulfonyl)-l-(4-fluorophenyi)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(thiazol-4-yl)methanone. 
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The compounds of the present invention can also include compounds of formula II: 

Ri OH o. .O 
,, ,-S 
N" "~(CH2)n—(7)-(R2)1 •/I 

! 
R3 

wherein R1, R2, R3, ring J and subscript n are as described above. 
(II) 

[ 0072] When R J of formula II is 4-F-phenyl, the compounds of formula II can have the 

following structure: 

N 
„s„ 

R^OHop y 
*N' ^(CH2)I~(7)-.(R2)1_4 ^ 

"N 

A ^ 
F or F 

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

(CH2)n ( j V-(R2) ;i-4 

N* 
N 

F 

vH 

^ N XD-(R2)l-4 
R1v^OH0 O 

or 
[0073] In some embodiments, the compound of formula II can be 

10 Intermediate 3. (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio[3,4-g]isoquinoIin-4a-yl)(pyridin-2-yi)-(R/S)-metha.nol, 

Intermediate 4. (R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-3-yl)-(R''S)-methanol, 

Intermediate 5. (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

15 hexahydro-1 H-pyrazolo [3,4-g]isoquinolin-4a-yl)( I -methyl-1 H-imidazol-2-yl)-(R''S)-

methanol, 
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Intermediate 6. (R)-( 1 -(4-fluorophenyr)-6-((4-(trifluoromethyl)phenyl)sulfonyr)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio|3,4-g]isoquinoIin-4a-yi)(thiazol-2-yi)-(R/S)-methanol, 

Intermediate 7, (R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyI)sulfonyI)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(oxazol-4-yl)-(R/S)-methanol, 

5 Intermediate 8, (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyI)sulfonyI)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(furan-2-yl)-(R/S)-methanol, 
Intermediate 9, (R.)-(l-(4-fluorophenyl)~6~((4~(trifluoromethyl)phenyl)sulfonyl)~4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a~yl)(thiophen~2~yI)~(R/S)~methanol, 

Intermediate 15. (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyI)suIfonyl)-4,4a,5,6,7,8-

10 hexahydro-lH~pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methyl-!,3,4-oxadiazol-2-yl)-(R/S)-

methanol, 

Intermediate 16. (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lI:I-pyrazolo[3,4-g]isoquinolin-4a-y3)(oxazol-2-y3)-(R/S)-methanol, 

Intermediate 17. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

15 pyrazolo[3,4-g]isoquinolin-4a-yl)(oxazol-2-yl)-(R/S)-methanol, 

Intermediate 18. (R)-(6-((3,5-difluorophenyl)sulfonyl)-l -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoIo[3,4-g]isoquinolin-4a-yl)(4-methoxypyridin-2-yl)-(R/S)-

methanol, 

Intermediate 19. (R)-(4-ethylpyridin-2-y[)(l-(4-fluorophenyl)-6-((3,4,5-

20 trifluorophenyl)sxilfonyr)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoqixinolin-4a-y{)-

(R/S)-methanol, 

Intermediate 20. (R)-(l-(4-fluorophenyl)-6-((3,4,5-trifhiorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoqiunolin~4a~yl)(4-methoxypyridin-2-yl)-(R/S)-

methanol, or 

25 Intermediate 62. (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyrimidin-2-yl)-(R/S)-methanol. 
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Compounds of" Formula II 

RV°Hqwo 
N"Sv^(CH 2/n 

(II) 

Intermediate 
Compound R3 R1a Ring J R2 it R3 

3 pyridin-2-y] phenyl 4-CF3 0 4-F-phenyl 

4 pyridin-3-yl phenyl 44. i : 0 4-F-phenyl 

5 IH-imidazol-
2-yl i-Me phenyl 4-CF;: 0 4-F-phenyl 

6 thiazol-2-y] phenyl 4-CF3 0 4-F-phenyl 

7 Qxazol-4-yl phenyl 4-CFj 0 4-F-phenyl 

8 faran-2-yl phenyl 4-CFj 0 4-F-phenyl 

9 thiophen-2-yl phenyl 44. i ; 0 4-F-phenyl 

15 
1,3,4-

oxadiazoi-2-yl 5-Me phenyl 4-CFl 0 4-F-phenyl 

16 oxazol-2-yl phenyl 4-CFj 0 4-F-phenyl 

17 oxazol-2-yl phenyl 3-Me 0 4-F-phenyl 

18 pyridin-2-y] 4-OMe phenyl 3,5-difluoro 0 4-F-phenyl 

19 pyridin-2-yl 4-Et phenyl 3,4,5-trifluoro 0 4-F-phenyl 

20 pyridm-2-yl 4-OMe phenyl 3,4,5-trifliioro 0 4-F-phenyl 

62 pyriimdin-2-yl phenyl 3-Me 0 4-F-phenyl 

[0074] The compounds of the present invention can also be the salts and isomers thereof. In 

5 some embodiments, the compounds of the present invention include the salt forms thereof. 

Examples of applicable salt forms include hydrochlorides, hydrobromides, sulfates, 

methanesulfonates, nitrates, maleates, acetates, citrates, famarates, tartrates (e.g. (+)-tartrates, (-)-

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 

10 skilled in art. When compounds of the present invention contain relatively basic functionalities, 

acid addition salts can be obtained by contacting the neutral form of such compounds with a 

sufficient amount of the desired acid, either neat or in a suitable inert solvent. Examples of 

acceptable acid addition salts include those derived from inorganic acids like hydrochloric, 

hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric, monohydrogenphosphoric. 
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dihydrogenphosphoric, sulfuric, monohydrogensulfuric, hydriodic, or phosphorous acids and the 

like, as well as the salts derived from organic acids like acetic, propionic, isobutyric, maleic, 

malonic, benzoic, succinic, suberic, fumaric, lactic, mandelic, phthalic, benzenesuifonic, p-

tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also included are salts of amino 

5 acids such as arginate and the like, and salts of organic acids like glucuronic or galactunoric 

acids and the like (see, for example, Berge et al, "Pharmaceutical Salts", Journal of 

Pharmaceutical Science, 1977, 66, 1-19). Certain specific compounds of the present invention 

contain basic acidic functionalities that allow the compounds to be converted into base addition 

salts. Additional information on suitable pharmaceutically acceptable salts can be found in 

10 Remington's Pharmaceutical Sciences, 17th ed.. Mack Publishing Company, Easton, Pa., 1985, 

which is incorporated herein by reference. 

[0075] The neutral forms of the compounds are preferably regenerated by contacting the salt 

with a base or acid and isolating the parent compound in the conventional manner. The parent 

form, of the compound differs from the various salt forms in certain physical properties, such as 

15 solubility in polar solvents. 

[0076] Certain compounds of the present invention can exist in unsolvated forms as well as 

solvated forms, including hydrated forms. In general, the solvated forms are equivalent to 

unsolvated forms and are encompassed within the scope of the present invention. Certain 

compounds of the present invention may exist in multiple crystalline or amorphous forms. In 

20 general, all physical forms are equivalent for the uses contemplated by the present invention and 

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

[0077] Certain compounds of the present invention possess asymmetric carbon atoms (optical 

centers) or double bonds; the enantiomers, racemates, diastereomers, tautomers, geometric 

isomers, stereoisometric forms that may be defined, in terms of absolute stereochemistry, as (R)-

25 or (S)~ 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 unstable to synthesize and/or isolate. The present invention is 

meant to include compounds in rac-emic and optically pure forms. Optically active (R)- and (S)-, 

or (D)~ and (L)-isomers may be prepared using chiral synthons or chiral reagents, or resolved 

30 using conventional techniques. 

39 



WO 2013/177559 PCT/US2013/042732 

[0078] Isomers include compounds having the same number and kind of atoms, and hence the 

same molecular weight, but differing in respect to the structural arrangement or configuration of 

the atoms. 

[0079] It will be apparent to one skilled in the art that certain compounds of this invention may 

5 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 to another, 

[0080] Unless otherwise stated, structures depicted herein are also meant to include all 

stereochemical forms of the structure; i.e., the R and S configurations for each asymmetric 

10 center. Therefore, single stereochemical isomers as well as enantiomeric and diastereomeric 

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

[0081] 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 

15 radioactive isotopes, such as for example deuterium C'H), tritium (3H), iodine-125 (U5I), carbon-

13 (1JC), or ca.rbon-14 (!4C), All isotopic variations of the compounds of the present invention, 

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

[0082] In addition to salt forms, the present invention provides compounds, which are in a 

prodrug form. Prodrugs of the compounds described herein are those compounds that readily 

20 undergo chemical changes under physiological conditions to provide the compounds of the 

present invention. Additionally, prodrugs can be converted to the compounds of the present 

invention by chemical or biochemical methods in an ex vivo environment. For example, 

prodrugs can be slowly converted to the compounds of the present invention when placed in a 

transdermal patch reservoir with a suitable enzyme or chemical reagent. 

25 [0083] The compounds of the invention can be synthesized by a variety of methods known to 

one of skill in the art (see Comprehensive Organic Transformations Richard C. Larock, 1989) or 

by an appropriate combination of generally well known synthetic methods. Techniques useful in 

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

skill in the relevant art. The discussion below is offered to illustrate certain of the diverse 
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methods available for use in assembling the compounds of the invention. However, the 

discussion is not intended to define the scope of reactions or reaction sequences that are useful in 

preparing the compounds of the present invention. One of skill in the art will appreciate that 

other methods of making the compounds are useful in the present invention. Although some 

5 compounds in Figure 1, Figure 2, and Table 1 may indicate relative stereochemistry, the 

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

[0084] Compounds of the present invention can be prepared as shown in Figure 1. Starting 

materials can be obtained from commercial sources, by employing known synthetic methods, 

and by employing methods described in U.S. Patent No. 7,928,237, incorporated herein by 

10 reference. Esters I are converted to ketones IV by reaction with an appropriate organometallic 

reagent such as a. Grignard reagent, an organolithium reagent, an organoboron reagent, an 

organocerium reagent or an organozinc reagent in a solvent such as ether or tetrahydrofuran, or a 

similar aprotic solvent. Ketones of formula IV are also prepared by reaction of an aldehyde of 

formula II with an appropriate organometallic reagent foll owed by oxidation of the resultant 

15 alcohols of formula III with a suitable oxidizing agent such as the Dess-Martin periodindane 

reagent in an inert solvent such as dichloromethane. The tert-butoxycarhonyl protecting group is 

removed from IV by treatment, with an acid, such as HC1, HBr, trifiuoroacetic acid, p-

toluenesulfonic acid or methanesulfonic acid, preferably HC1 or trifiuoroacetic acid, optionally in 

a solvent such as dioxane, ethanol or tetrahydrofuran, preferably dioxane, either under anhydrous 

20 or aqueous conditions. Amines V are converted to the compounds of formula (1) by treatment 

with an appropriate substituted sulfonyl halide, such as the sulfonyl chloride VI, in an inert 

solvent such as dichloromethane, toluene or tetrahydrofuran, preferably dichloromethane, in the 

presence of a base such as Ar,A7-a7-s8opropylethylamine or tri ethyl amine. It may be convenient to 

carry out the sulfonylation reaction in situ, without isolation of the amine V. Compounds of 

25 formula (1) can also be prepared from amines of formula V in a two-step sequence beginning 

with reaction of amines V with a halo-substituted sulfonyl chloride, VII, to afford a halo-

substituted sulfonamide derivative exemplified by VIII (in which X represents a halogen). The 

halogen substituent X can be converted in a substituent R2 by any standard method known to 

those skilled in the art. For example, if R represents an amino substituent NR'R" (in which 

30 NR'R" can be either an acyclic or cyclic amine), this can be introduced by treating a compound 

of formula VIII with an amine HNR'R" in an inert solvent, such as tetrahydrofuran, toluene or 

41 



WO 2013/177559 PCT/US2013/042732 

JV,j¥-dimethylformamide, in the presence of a palladium catalyst (e.g. BINAP/Pd2(dba)3) and a 

base (e.g. sodium or potassium tert-butoxide), optionally under microwave conditions, to afford 

compounds of formula (1). Alternatively, if X represents a fluorine or chlorine and R2 represents 

an amino substituent NR'R", R2 may be introduced by direct nucleophilic displacement of X. 

5 This may be accomplished using any standard method known to those skilled in the art, such as 

by reacting a compound of formula VIII with an amine, optionally at elevated temperature, 

optionally under microwave conditions, optionally in an appropriate solvent such as acetonitrile 

or N-methylpyrrolidine. 

[0085] Alternatively, compounds of formula. (1) are prepared as shown Figure 2. The tert-
10 butoxvcarbonyl protecting group is removed from I by treatment with an acid, such as HC1, HBr, 

trifiuoroacetic acid, p-toluenesulfonic acid or methanesulfonic acid, preferably HC1 or 

trifiuoroacetic acid, optionally in a solvent such as dioxane, ethanol or tetrahydrofuran, 

preferably dioxane, either under anhydrous or aqueous conditions. Amines IX are converted to 

the sulfonamides of formula X as described for the conversion of amines of formula V into 

15 sulfonamides of formula (1). The ester group in compounds of formula X is converted to an 

aldehyde of formula XI by using a reducing agent such as DIBAL-H, LiAlH* or RED-AL, 

preferably DIBAL-H in an inert solvent such as dichloromethane, tetrahydrofuran, benzene or 

toluene, preferably dichloromethane. It, may be convenient to convert X into XI using a two-step 

process involving reduction of the ester to an alcohol and subsequent oxidation of the alcohol to 

20 an aldehyde of formula XL 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 in a 

suitable solvent, such as dichloromethane. Aldehydes of formula XI are converted into alcohols 

of formula XII using a suitable organometallic reagent, such as a Grignard reagent, an 

organolithium reagent, an organoboron reagent, an organocerium reagent or an organozinc 

25 reagent. Alcohols of formula XII 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 



WO 2013/177559 PCT/US2013/042732 

IV. Pharmaceutical Compositions 

[0086] In some embodiments, the present invention provides a pharmaceutical composition 

including a pharmaceutical ly acceptable excipient and a compound of the present invention. In 

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

5 Anti-Inflammatory GIncocorticosteroids 

[0087] Anti-inflammatory glucocorticosteroids suitable for use with the present invention 

include those glucocorticosteroids that bind GR and include, but are not limited to, 

alclometasone, alciometasone dipropioate, beclometasone, beclometasone dipropionate, 

betamethasone, betamethasone butyrate proprionate, betamethasone dipropionate, betamethasone 

10 valerate, budesonide, eiclesonide, clobetasol, clobetasol propionate, clocortolone, clocortolone 

pivalate, cortexolone, Cortisol, cortisporin, cortivazol, deflazacort, deprodone, deprodone 

propionate, desonide, dexamethasone, dexamethasone acetate, dexamethasone eipeeilate, 

dexamethasone palmitate, difluprednate, fludroxycortide, flunisolide, fluocinolone, fluocinolone 

acetonide, fluocinonide, fluocortolone, fluorometholone, fluticasone, fluticasone propionate, 

15 fluticasone furoate, halcinonide, halometasone, halopredone, halopredone acetate, 

hydrocortisone, hydrocortisone 17-butyrate, hydrocortisone aceponate, hydrocortisone acetate, 

hydrocortisone probutate, hydrocortisone sodium, succinate, loteprednol, loteprednol etabonate, 

meprednisone, methylprednisolone, methylprednisolone aceponate, methylprednisolone 

suleptanate, mometasone, mometasone furoate, naflocort, 19-nordeoxycorticosterone, 19-

20 norprogesterone, otobiotic, oxazacort, paramethasone, prednicarbate, prednisolone, prednisolone 

farnesylate, prednisone, prednisone sodium phosphate, prednylidene, proctosedyl, rimexolone, 

tobradex, triamcinolone, triamcinolone hexaeetonide, trimexolone, ulobetasol, ulobetasol 

propionate, 11 P-(4-dimethylaminoethoxyphenyl)-17a-propynyl-17P-hydroxy-4,9estradien-3-one 

(RU009), .17p-hydroxy-17a-19-(4-rn.ethylphenyl)androsta-4,9(I I)-dien-3-one (RU044), and the 

25 salt and esters forms thereof. 

[0088] Additional anti-inflammatory glucocorticosteroids suitable for use with the present 

invention include, but are not limited to, a naturally occurring or synthetic steroid glucocorticoid 

which can be derived from cholesterol and is characterized by a hydrogenated 

cyclopentanoperhydrophenanthrene ring system. Suitable glucocorticosteroids also include, but 
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are not limited to, 11 -alpha, 17-alpha,21 -trihydroxypregn-4-ene-3,20-dione; 11-beta, 16-

alpha, 17,21 -tetrahydroxypregn-4-ene-3,20-dione; 11 -beta, 16-alpha, 17,21 -tetrahydroxypregn-1,4-

diene-3,20-dione; 11 -beta, 17-alpha, 21 -trihydroxy-6-alpha-methylpregn-4-ene-3,20-dione; 11-

dehydrocorticosterone; 11-deoxycortisol; 11 -hydroxy-1,4-androstadiene-3,17-dione; 11-

5 ketotestosterone; 14-hydroxyandrost-4-ene-3,6,17-trione; 15,17-dihydroxyprogesterone; 16-

methylhydrocortisone; 17,21 -dihydroxy-16-alpha-methylpregna-1,4,9( 11 )-triene-3,20-dione; 17-

alpha-hydroxypregn-4-ene-3,20-dione; 17-alpha-hydroxypregnenolone; 17-hydroxy-16-beta-

methyl-5-beta-pregn-9(l l)-ene-3,20-dione; 17-hydroxy-4,6,8(14)-pregna.triene-3,20-dione; 17-

hydroxypregna-4,9(ll)-diene-3,20-dione; 18-hydroxycorticosterone; 18-hydroxycortisone; 18-
10 oxocortisol; 21 -acetoxypregnenolone; 21 -deoxyaldosterone; 21 -deoxycortisone; 2-

deoxyecdysone; 2-methylcortisone; 3-dehydroecdysone; 4-pregnene-17-alpha,20-beta, 21-triol-

3,11-dione; 6,17,20-trihydroxypregn-4-ene-3-one; 6-alpha-hydroxycortisol; 6-

alphafluoroprednisolone; 6-alpha-methylprednisolone; 6-alpha-methylprednisolone-21 -acetate; 

6-aIpha-methylprednisolone 21 -hemisuccinate sodium salt, 6-betahydroxy Cortisol, 6-alpha, 9-

15 alpha-difluoroprednisolone 21-acetate 17-butyrate, 6-hydroxycorticosterone; 6-

hydroxydexamethasone; 6-hydroxyprednisolone; 9-ffuorocortisone; alclomethasone 

dipropionate; algestone; alphaderm; amadinone; amcinonide; anagestone; androstenedione; 

anecortave acetate; beclomethasone; beclomethasone dipropionate; betamethasone 17-valerate; 

betamethasone sodium acetate; betamethasone sodium phosphate; betamethasone valerate; 

20 bolasterone; budesonide; calusterone; chlormadinone; chloroprednisone; chloroprednisone 

acetate; cholesterol; ciclesonide; clobetasol; clobetasol propionate; clobetasone; clocortolone; 

clocortolone pivalate; clogestone; cloprednol; corticosterone; Cortisol; Cortisol acetate; Cortisol 

butyrate; Cortisol cypionate; Cortisol octanoate; Cortisol sodium phosphate; Cortisol sodium 

succinate; Cortisol valerate; cortisone; cortisone acetate; cortivazol; cortodoxone; daturaolone; 

25 deflazacort, 21-deoxycortisol, dehydroepiandrosterone; delmadinone; deoxycorticosterone; 

deprodone; descinolone; desonide; desoximethasone; dexafen; dexamethasone; dexamethasone 

21-acetate; dexamethasone acetate; dexamethasone sodium phosphate; dichlorisone; diflorasone; 

diflorasone diacetate; diflucortolone; difluprednate; dihydroelatericin a; domoprednate; 

doxibetasol; ecdysone; ecdysterone; emoxolone; endrysone; enoxolone; fluazacort; flucinolone; 

30 flucloronide; fludrocortisone; fludrocortisone acetate; flugestone; flumethasone; flumethasone 

pivalate; flumoxonide; flunisolide; fluocinolone; fluocinolone acetonide; fluocinonide; fluocortin 
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butyl; 9-fluorocortisone; fluocortolone; fluorohydroxyandrostenedione; fluorometholone; 

fluorometholone acetate; fluoxymesterone; fluperolone acetate; fluprednidene; fluprednisolone; 

finrandrenolide; fluticasone; fluticasone propionate; fonnebolone; fonnestane; fonnocortal; 

gestonorone; glyderinine; halcinonide; halobetasoi propionate; halometasone; halopredone; 

5 haloprogesterone; hydrocortamate; hydrocortiosone cypionate; hydrocortisone; hydrocortisone; 

21-butyrate; hydrocortisone aceponate; hydrocortisone acetate; hydrocortisone buteprate; 

hydrocortisone butyrate; hydrocortisone cypionate; hydrocortisone hemisuccinate; 

hydrocortisone probutate; hydrocortisone sodium phosphate; hydrocortisone sodium succinate; 

hydrocortisone valerate; hydroxyprogesterone; inokosterone; isoflupredone; isoflupredone 

10 acetate; isoprednidene; loteprednol etabonate; meclorisone; mecortolon; medrogestone; 

medroxyprogesterone; medrysone; megestrol; megestrol acetate; melengestrol; meprednisone; 

metbandrostenolone; methylprednisolone; methylprednisolone aceponate; methylprednisolone 

acetate; methylprednisolone hemisuccinate; methylprednisolone sodium succinate; 

methyltestosterone; metribolone; mometasone; mometasone furoate; mometasone furoate 

15 nionohydrate; nisone; nomegestrol; norgestomet; norvinisterone; oxymesterone; paramethasone; 

paramethasone acetate; ponasterone; prednicarbate; prednisolamate; prednisolone; prednisolone 

21-diethylaminoacetate; prednisolone 21-hemisuccinate; prednisolone acetate; prednisolone 

famesylate; prednisolone hemisuccinate; prednisolone-21 (beta-D-glucuronide); prednisolone 

metasulphobenzoate; prednisolone sodium phosphate; prednisolone steaglate; prednisolone 

20 tebutate; prednisolone tetrahydrophthalate; prednisone; prednival; prednylidene; pregnenolone; 

procinonide; tralonide; progesterone; promegestone; rhapontisterone; rimexolone; roxibolone; 

rubrosterone; stizophyllin; tixocortol; topterone; triamcinolone; triamcinolone acetonide; 

triamcinolone acetonide 21-palmitate; triamcinolone benetonide; triamcinolone diacetate; 

triamcinolone hexacetonide; trimegestone; turkesterone; and wortmannin. 

25 [0089] Additional anti-inflammatory glucocorticosteroids suitable for use with the present 

invention include, but are not limited to, alclometasone, beclometasone, betamethasone, 

budesonide, ciclesonide, clobetasol, clocortolone, cortexolone, Cortisol, cortisporin, cortivazol, 

deflazacort, deprodone, desonide, dexamethasone, difluprednate, fludroxycortide, flunisolide, 

fluocinolone, fluocinonide, fluocortolone, fluorometholone, fluticasone, halcinonide, 

30 halometasone, halopredone, hydrocortisone, loteprednol, meprednisone, methylprednisolone, 

mometasone, naflocort, 19-nordeoxycorticosterone, 19-norprogesterone, otobiotic, oxazacort, 
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paramethasone, prednicarbate, prednisolone, prednisone, prednylidene, proctosedyl, rimexolone, 

tobradex, triamcinolone, trimexolone, ulobetasol, lip-(4-dimethylaminoethoxyphenyl)-17ot-

propynyl-17 P -hydroxy-4,9estradien-3-one (RU009), and 17P-hydroxy-17a-19-(4-

methylphenyl)androsta-4,9(l l)-dien-3-one (RU044). 

5 [0090] The anti-inflammatory glucocorticosteroids 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 above. 

[0091] Salts include, but are not limited, to sulfate, citrate, acetate, oxalate, chloride, bromide, 

iodide, nitrate, bisulfate, phosphate, acid phosphate, phosphonie acid, isonicotinate, lactate, 

10 salicylate, citrate, tartrate, oleate, tannate, pantothenate, bitartrate, aseorbate, succinate, maleate, 

gentisinate, fumarate, gluconate, glucaronate, saccharate, formate, benzoate, glutamate, 

methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and pamoate (i.e., 

l,l'-methylene-bis-(2-hydroxy-3-naphthoate)) salts. Other salts include, but are not limited to, 

salts with inorganic bases including alkali metal salts such as sodium salts, and potassium salts; 

15 alkaline earth metal salts such as calcium salts, and magnesium salts; aluminum salts; and 

ammonium salts. Other salts with organic bases include salts with diethylamide, diethanolamine, 

meglumine, and N,N'-dibenzylethylenediamine. 

[0092] The neutral forms of the anti-inflammatory glucocorticosteroids can be regenerated by 

contacting the salt with a base or acid and isolating the parent anti -inflammatory 

20 glucocorticosteroid in the conventional manner. The parent form, of the anti-inflammatory 

glucocorticosteroid differs from the various salt forms in certain physical properties, such as 

solubility in polar sol vents, but otherwise the salts are equivalent to the parent form, of the 

compound for the purposes of the present invention. 

[0093] Certain anti-inflammatory glucocorticosteroids of the present invention can exist in 

25 unsolvated forms as well as solvated forms, including hydrated forms. In general, the solvated 

forms are equivalent to unsolvated forms and are encompassed within the scope of the present 

invention. Certain anti-inflammatory glucocorticosteroids of the present invention may exist in 

multiple crystalline or amorphous forms. In general, all physical forms are equivalent for the 

uses contemplated by the present invention and are intended to be within the scope of the present 

30 invention. 
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10094] Certain anti-infl ammatory glucocorticosteroids of the present invention possess 

asymmetric carbon atoms (optical centers) or double bonds; the enantiomers, racemates, 

diastereomers, tautomers, geometric isomers, stereoisomer^ forms that may be defined, in terms 

of absolute stereochemistry, as (R)-or (S)- or, as (D)- or (L)- for amino acids, and individual 

5 isomers are encompassed within the scope of the present invention. The anti-inflammatory 

glucocorticosteroids of the present invention do not include those which are known in art to be 

too unstable to synthesize and/or isolate. The present invention is meant to include anti­

inflammatory glucocorticosteroids in racemic and optically pure forms. Optically active (R)-

and (S)-, or (D)- and (L)-isomers may be prepared using chiral synthons or chiral reagents, or 

10 resolved using conventional techniques, 

[0095] The present invention also provides anti-inflammatory glucocorticosteroids which are 

in a prodrug form. Prodrugs of the anti-inflammatory glucocorticosteroids described herein are 

those anti-inflammatory glucocorticosteroids that readily undergo chemical changes under 

physiological conditions to provide the compounds of the present, invention. Additionally, 

15 prodrugs can be converted to the anti-inflammatory glucocorticosteroids of the present invention 

by chemical or biochemical methods in an ex vivo environment. For example, prodrugs can be 

slowly converted to the anti-inflammatory glucocorticosteroids of the present invention when 

placed in a transdermal patch reservoir with a suitable enzyme or chemical reagent. 

V. Formulation 

20 [0096] The compositions of the present invention can be prepared in a wide variety of oral, 

parenteral and topical dosage forms. Oral preparations include tablets, pills, powder, dragees, 

capsules, liquids, lozenges, cachets, gels, syrups, slurries, suspensions, etc., suitable for ingestion 

by the patient. The compositions of the present invention can also be administered by injection, 

that is, intravenously, intramuscularly, intracutaneous!}', subcutaneously, intraduodenally, or 

25 intraperitoneally. Also, the compositions described herein can be administered by inhalation, for 

example, intranasally. Additionally, the compositions of the present invention can be 

administered transdermally. The compositions of this invention can also be administered by 

intraocular, intravaginal, and intrarectal routes including suppositories, insufflation, powders and 

aerosol formulations (for examples of steroid inhalants, see Rohatagi, J. Clin. Pharmacol. 
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35:1187-1193, 1995; Tjwa, Ann. Allergy Asthma Immunol. 75:107-111, 1995). Accordingly, the 

present invention also provides pharmaceutical compositions including a pharmaceutically 

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

[0097 [ For preparing pharmaceutical compositions from the compounds of the present 
5 invention, pharmaceutically acceptable carriers can be either solid or liquid. Solid 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 

10 scientific and patent literature, see, e.g., the latest edition of Remington's Pharmaceutical 

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

[0098] In powders, the carrier is a finely divided solid, which is in a mixture with the finely 

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

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

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

present invention. 

[0099] Suitable solid excipients include, but are not limited to, magnesium carbonate; 

magnesium stearate; talc; pectin; dextrin; starch; tragacanth; a. low melting wax; cocoa butter; 

carbohydrates; sugars including, but not limited to, lactose, sucrose, mannitol, or sorbitol, starch 

20 from corn, wheat, rice, potato, or other plants; cellulose such as methyl cellulose, 

hydroxypropylmethyl-celMose, or sodium carboxymethylcellulose; and gums including arabic 

and tragacanth; as well as proteins including, but not limited to, gelatin and collagen. If desired, 

disintegrating or solubilizing agents may be added, such as the cross-linked polyvinyl 

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

25 [0100] Dragee cores are provided with suitable coatings such as concentrated sugar solutions, 

which may also contain gum. arabic, talc, polyvinylpyrrolidone, carbopol gel, polyethylene 

glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents or solvent 

mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for product 

identification or to characterize the quantity of active compound (i.e., dosage). Pharmaceutical 

30 preparations of the invention can also be used orally using, for example, push-fit capsules made 
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of gelatin, as well as soft, 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, lubricants such as talc or magnesium stearate, and, 

optionally, stabilizers. In soft capsules, the compounds of the present invention may be 

5 dissolved or suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid 

polyethylene glycol with or without stabilizers. 

[0101] For preparing suppositories, a low melting wax, such as a mixture of fatty acid 

glycerides or cocoa butter, is first melted and the compounds of the present invention are 

dispersed homogeneously therein, as by stirring. The molten homogeneous mixture is then 

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

[0102] Liquid form preparations include solutions, suspensions, and emulsions, for example, 

water or water/propylene glycol solutions. For parenteral injection, liquid preparations can be 

formulated in solution in aqueous polyethylene glycol solution. 

[0103] Aqueous solutions suitable for oral use can be prepared by dissolving the compounds of 

15 the present invention in water and adding suitable colorants, flavors, stabilizers, and thickening 

agents as desired. Aqueous suspensions suitable for oral use can be made by dispersing the 

finely divided active component in water with viscous material, such as natural or synthetic 
gums, resins, methylcellulose, sodium carboxymethylcellulose, hydroxypropylmetbylcellulose, 
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia, and dispersing or 

20 wetting agents such as a naturally occurring phosphatide (e.g., lecithin), a condensation product 

of an alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation product of 

ethylene oxide with a long chain aliphatic alcohol (e.g., heptadecaethylene oxycetanol), a 

condensation product of ethylene oxide with a partial ester derived from a fatty acid and a hexitol 

(e.g., polyoxyethylene sorbitol mono-oleate), or a condensation product of ethylene oxide with a 

25 partial ester derived from fatty acid and a hexitol anhydride (e.g., polyoxyethylene sorbitan 

mono-oleate). The aqueous suspension can also contain one or more preservatives such as ethyl 

or n-propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents and 

one or more sweetening agents, such as sucrose, aspartame or saccharin. Formulations can be 

adjusted for osmolality. 
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[0104] Also included are solid form preparations, which are intended to be converted, shortly 

before use, to liquid form preparations for oral administration. Such liquid forms include 

solutions, suspensions, and emulsions. These preparations may contain, in addition to the active 

component, colorants, fla vors, stabilizers, buffers, artificial and natural sweeteners, dispersants, 

5 thickeners, solubilizing agents, and the like, 

[0105] Oil suspensions can be formulated by suspending the compounds of the present 

invention in a vegetable oil, such as arachis oil, olive oil, sesame oil or coconut oil, or in a 

mineral oil such as liquid paraffin; or a mixture of these. The oil suspensions can contain a. 

thickening agent, such as beeswax, hard paraffin or cetvl alcohol. Sweetening agents can be 

10 added to provide a palatable oral preparation, such as glycerol, sorbitol or sucrose. These 

formulations can be preserved by the addition of an antioxidant such as ascorbic acid. As an 

example of an injectable oil vehicle, see Minto, J. Pharmacol. Exp. Ther. 281:93-102, 1997, The 

pharmaceutical formulations of the invention can also be in the form of oil-in-water emulsions. 

The oily phase can be a vegetable oil or a mineral oil, described above, or a mixture of these. 

15 Suitable emulsifying agents include naturally-occurring 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 anhydrides, such as sorbitan mono-oleate, and condensation 

products of these partial esters with ethylene oxide, such as polyoxyethylene sorbitan mono-

oleate. The emulsion can also contain sweetening agents and flavoring agents, as in the 

20 formulation of syrups and elixirs. Such formulations can also contain a demulcent, a 

preservative, or a coloring agent. 

[0106] The compositions of the present invention can also be delivered as microspheres for 

slow release in the body. For example, microspheres can be formulated for administration via 

intradermal injection of drug-containing microspheres, which slowly release subcutaneously (see 

25 Rao, J. Biomater Sci. Polym. Ed. 7:623-645, 5995; as biodegradable and injectable gel 

formulations (see, e.g., Gao Pharrn. Res. 12:857-863, 1995); or, as microspheres for oral 

administration (see, e.g., Evles, J. Pharrn. Pharmacol. 49:669-674, 1997). Both transdermal and 

intradermal routes afford constant delivery for weeks or months. 

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

30 parenteral administration, such as intravenous (IV) administration or administration into a body 
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cavity or lumen of an organ. The formulations for administration will commonly comprise a 

solution of the compositions of the present invention dissolved in a pharmaceutically acceptable 
carrier. Among the acceptable vehicles and solvents that can be employed are water and Ringer's 

solution, an isotonic sodium chloride. In addition, sterile fixed oils can conventionally be 

5 employed as a solvent or suspending medium. For this purpose any bland fixed oil can be 

employed including synthetic mono- or diglvcerides. In addition, fatty acids such as oleic acid 

can likewise 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 acceptable auxiliary 

10 substances as required to approximate physiological conditions such as pH adjusting and 

buffering agents, toxicity adjusting agents, e.g., sodium acetate, sodium chloride, potassium 

chloride, calcium chloride, sodium lactate and the like. 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 particular mode 

15 of administration selected and the patient's needs. For IV administration, the formulation can be 

a sterile injectable preparation, such as a sterile injectable aqueous or 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 solution or suspension in a nontoxic parenterally-ac-ceptable diluent or solvent, such as 

20 a solution of 1,3-butanediol. 

[0108] In another embodiment, the formulations of the compositions of the present invention 

can be delivered by the use of liposomes which fuse with the cellular membrane or are 

endocytosed, 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 

25 endocytosis. By using liposomes, particularly where the liposome surface carries ligands 

specific for target cells, or are otherwise preferentially directed to a specific organ, one can focus 

the delivery of the compositions of the present invention into the target cells in vivo. (See, e.g., 

Al-Muhammed, J. Microencapsul. 13:293-306, 1996; Chonn, Curr. Opin. Biotechnol. 6:698-

708, 1995; Ostro, Am. J. Hosp. Pharrn. 46:1576-1587, 1989). 
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[0109] Lipid-based drag delivery systems include lipid solutions, lipid emulsions, lipid 

dispersions, self-emulsifying drug delivery systems (SEDDS) and self-microemulsifying drug 

delivery systems (SMEDDS). In particular, SEDDS and SMEDDS are isotropic mixtures of 

lipids, surfactants and co-surfactants that can disperse spontaneously in aqueous media and form 

5 fine emulsions (SEDDS) or microemulsions (SMEDDS). Lipids useful in the formulations of 

the present invention include any natural 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®, Solutol®, Tween®, Capryol®, Capniul®, Captex®, and Peceol®. 

VL Administration 

10 [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, creams, ointments, pastes, jellies, paints, powders, and aerosols. 

[0111] The pharmaceutical preparation is preferably in unit dosage form. In such form the 

15 preparation is subdivided info unit doses containing appropriate quantities of the compounds and 

compositions of the present invention. The unit dosage form can be a packaged preparation, the 

package containing discrete quantities of preparation, such as packeted tablets, capsules, and 

powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or 

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

20 [0112] The compounds and compositions of the present invention can be co-administered with 

other agents. Co-administration includes administering the compound or composition of the 

present invention within 0,5, 1, 2, 4, 6, 8, 10, 12, 16, 20, or 24 hours of the other agent. Co­

administration also includes administering simultaneously, approximately simultaneously (e.g., 

within about 1, 5, 10, 15, 20, or 30 minutes of each other), or sequentially in any order. 

25 Moreover, the compounds and compositions of the present invention can each be administered 

once a day, or two, three, or more times per day so as to provide the preferred dosage level per 

day. 
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[0113] In some embodiments, co-administration can be accomplished by co-formulation, i.e., 

preparing a single pharmaceutical composition including the compounds and compositions of the 

present invention and any other agent. Alternatively, the various components can be formulated 

separately. 

5 [0114] The compounds and compositions of the present invention, and any other agents, can be 

present in any suitable amount, and can depend on various factors including, but not limited to, 

weight and age of the subject, state of the disease, etc. Suitable dosage ranges include from 

about 0.1 mg to about 10,000 mg, or about 1 mg to about 1000 mg, or about 10 mg to about 750 

mg, or about 25 mg to about 500 mg, or about 50 mg to about 250 mg. Suitable dosages also 

10 include 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. 

[0115] The composition can also contain other compatible therapeutic agents. The compounds 

described herein can be used in combination with one another, with other active agents known to 

be useful in modulating a. glucocorticoid receptor, or with adjunctive agents that may not be 

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

VII. Methods of Modulating a Glucocorticoid Receptor and Treating a Disorder 

[0116] In some 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 glucocorticoid receptor. 

20 [0117] In some embodiments, the present invention provides a method of treating a disorder 

through modulating a glucocorticoid receptor, the method including administering to a subject in 

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

invention, thereby treating the disorder. 

[0118] In some other embodiments, the present invention provides a method of treating a 

25 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. 
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[0119] 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 effective amount of a. compound of 

the present invention, such as the compound of the present invention, and detecting a. change in 

5 GR activity, 

[0120] In an exemplary embodiment, the GR modulator is an antagonist of GR activity (also 

referred to herein as "a glucocorticoid receptor antagonist"). A glucocorticoid receptor 

antagonist, as used herein, refers to any composition or compound which partially or completely 

inhibits (antagonizes) the binding of a glucocorticoid receptor (GR) agonist (e.g. Cortisol and 

10 synthetic or natural Cortisol analog) to a GR thereby inhibiting any biological response 

associated with the binding of a GR to the agonist. 

[0121] In a related embodiment, the GR modulator is a specific glucocorticoid receptor 

antagonist. As used herein, a specific glucocorticoid receptor antagonist refers to a composition 

or compound which inhibits any biological response associated with the binding of a GR to an 

15 agonist by preferentially binding to the GR rather than another nuclear receptor (NR). In some 

embodiments, the specific glucocorticoid receptor antagonist binds preferentially to GR rather 

than the mineralocorticoid receptor (MR) or progesterone receptor (PR). In an exemplary-

embodiment, the specific glucocorticoid receptor antagonist binds preferentially to GR rather 

than the mineralocorticoid receptor (MR). In another exemplary embodiment, the specific 

20 glucocorticoid receptor antagonist binds preferentially to GR rather than the progesterone 

receptor (PR). 

[0122] In a related embodiment, the specific glucocorticoid receptor antagonist binds to the 

GR with an association constant (Ka) that is at least 10-fold less than the K,i for other nuclear 

receptor. In another embodiment, the specific glucocorticoid receptor antagonist binds to the GR 

25 with an association constant (Ka) that is at least 100-fold less than the K,i for the other nuclear 

receptor. In another embodiment, the specific glucocorticoid receptor antagonist binds to the GR 

with an association constant (Ka) that is at least 1000-fold less than the Ka for the other nuclear 

receptor. 

[0123] Examples of disorders or conditions suitable for use with present invention include, but 

30 are not limited to, obesity, diabetes, cardiovascular disease, hypertension, Syndrome X, 
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depression, anxiety, glaucoma, human immunodeficiency virus (HIV) or acquired 

immunodeficiency syndrome (AIDS), neurodegeneration, Alzheimer's disease, Parkinson's 

disease, cognition enhancement, Cushing's Syndrome, Addison's Disease, osteoporosis, frailty, 

muscle frailty, inflammatory diseases, osteoarthritis, rheumatoid arthritis, asthma and rhinitis, 

5 adrenal function-related ailments, viral infection, immunodeficiency, immunomodulation, 

autoimmune diseases, allergies, wound healing, compulsive behavior, multi-drug resistance, 

addiction, psychosis, anorexia., cachexia, post-traumatic stress syndrome, post-surgical bone 

fracture, medical catabolism, major psychotic depression, mild cognitive impairment, psychosis, 

dementia., hyperglycemia, stress disorders, antipsychotic induced weight gain, delirium, 

10 cognitive impairment in depressed patients, cognitive deterioration in individuals with Down's 

syndrome, psychosis associated with interferon-alpha therapy, chronic pain, pain associated with 

gastroesophageal reflux disease, postpartum psychosis, postpartum, depression, neurological 

disorders in premature infants, and migraine headaches. In some embodiments, the disorder or 

condition can be major psychotic depression, stress disorders or antipsychotic induced weight 

15 gain. In other embodiments, the disorder or condition can be Cushing's Syndrome. 

A. Binding Assays 

[0124] GR modulators of this invention can be tested for binding activity in a variety of assays. 

For example, by screening for the ability to compete with a GR. ligand, such as dexamethasone, 

for binding to the glucocorticoid receptor. Those of skill in the art will recognize that there are a 

20 number of ways to perform such competitive binding assays. In some embodiments, GR is pre-

incubated with a labeled GR ligand and then contacted with a test, compound. This type of 

competitive binding assay may also be referred to herein as a binding displacement assay. 

Alteration (e.g., a decrease) of the quantity of ligand bound to GR indicates that the molecule is a 

potential GR modulator. Alternatively, the binding of a test compound to GR can be measured 

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

[0125] Both direct binding assays and competitive binding assays can be used in a variety of 

different formats. The formats may be similar to those used in immunoassays and receptor 

binding assay s. For a description of different formats for binding assays, including competitive 

binding assays and direct binding assays, see Basic and Clinical Immunology 7th Edition (D. 

30 Stites and A, Terr ed.) 1991; Enzyme Immunoassay, E.T, Maggio, ed., CRC Press, Boca Raton, 
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Florida (1980); and "Practice and Theory of Enzyme Immunoassays," P. Tijssen, Laboratory 

Techniques in Biochemistry and Molecular Biology, Elsevier Science Publishers B.V. 

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

[0126] In solid phase competitive binding assays, for example, the sample compound can 

5 compete with a labeled analyte for specific binding sites on a binding agent bound to a solid 

surface. In this type of format, the labeled analyte can be a GR ligand and the binding agent can 

be GR bound to a solid phase. Alternatively, the labeled analyte can be labeled GR and the 

binding agent can be a. solid phase GR ligand. The concentration of labeled analyte bound to the 

capture agent is inversely proportional to the ability of a test compound to compete in the 

10 binding assay. 

[0127] Alternatively, 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 ligand or between bound test compound 

15 and the excess unbound test compound. These include identification of the bound complex by 

sedimentation in sucrose gradients, gel electrophoresis, or gel isoelectric focusing; precipitation 

of the receptor-ligand complex with protamine sulfate or adsorption on hydroxy lapatite; and the 

removal of unbound compounds or ligands by adsorption on dextran-coated charcoal (DCC) or 

binding to immobilized antibody. Following separation, the amount of bound ligand or test 

20 compound is determined. 

[0128] Alternatively, a homogenous binding assay may be performed in which a separation 

step is not 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 results in a decrease or increase in the 

signal emitted by label, so that measurement of the label at the end of the binding assay allows 

25 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 

those incorporating 3H, 125I, JSS, I4C, or 3iP. Useful non-radioactive labels include those 

incorporating fluorophores, chemiluminescent agents, phosphorescent agents, 

elec-trochemiluminescent agents, and the like. Fluorescent agents are especially useful in 

30 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 required, 

ease 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 entirety for all purposes. The 

5 label may be coupled directly or indirectly to the desired component of the assay according to 

methods well known in the art, 

[0129] High-throughput screening methods may be used to assay a large number of potential 

modulator compounds. Such "compound libraries" are then screened in one or more assays, as 

described herein, to identify those library members (particular chemical species or subclasses) 

10 that display a desired characteristic activity. Preparation and screening of chemical libraries is 

well known to those of skill in the art. Devices for the preparation of chemical libraries are 

commercially available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY, 

Symphony, Rainin, Woburn, MA, 433A Applied Biosystems, Foster City, CA, 9050 Plus, 

Millipore, Bedford, MA), 

15 B. Cell-Based Assays 

[0130] Cell-based assays involve whole cells or cell fractions containing GR to assay for 

binding or modulation of activity of GR by a compound of the present invention. Exemplary cell 

types that can be used according to the methods of the invention include, e.g., any mammalian 

cells including leukocytes such as neutrophils, monocytes, macrophages, eosinophils, basophils, 

20 mast cells, and lymphocytes, such as T cells and B cells, leukemias, Burkitt's lymphomas, tumor 

cells (including mouse mammary tumor virus cells), endothelial cells, fibroblasts, cardiac cells, 

muscle cells, breast tumor cells, ovarian cancer carcinomas, cervical carcinomas, glioblastomas, 

liver cells, kidney cells, and neuronal cells, as well as fungal cells, including yeast. Cells can be 

primary cells or tumor cells or other types of immortal cell lines. Of course, GR can be 

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

[0131] In some cases, fragments of GR, as well as protein fusions, can be used for screening. 

When molecules that compete for binding with GR. ligands are desired, the GR fragments used 

are fragments capable of binding the ligands (e.g., dexamethasone). Alternatively, any fragment 

ofGR can be used as a target to identify molecules that bind GR. GR fragments can include any 
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fragment of, e.g., at least 20, 30, 40, 50 amino acids up to a protein containing all but one amino 

acid of GR. 

[0132] In some embodiments, signaling triggered by GR activation is used to identify GR 

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

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

events include tliose activities or manifestations that occur as a. result of stimulation of a GR 

receptor. Exemplary downstream events useful in the functional evaluation of transcriptional 

activation and antagonism in unaltered cells include upregulation of a number of glucocorticoid 

response element (GRE)-dependent genes (PEPCK, tyrosine amino transferase, aromatase). In 

10 addition, specific cell types susceptible to GR activation may be used, such as osteocalcin 

expression in osteoblasts which is downregulated by glucocorticoids; primary hepatocytes which 

exhibit glucocorticoid mediated upregulation of PEPCK and glucose-6-phospahte (G-6-Pase)). 

GRE-mediated gene expression has also been demonstrated in transfected cell lines using well-

known GRE-regulated sequences (e.g. the mouse mammary tumor virus promoter (MMTV) 

15 transfected upstream of a reporter gene construct). Examples of useful reporter gene constructs 

include luciferase (luc), alkaline phosphatase (ALP) and chloramphenicol acetyl transferase 

(CAT). The functional evaluation of transcriptional repression can be carried out in cell lines 

such as monocytes or human skin fibroblasts. Useful functional assays include those that 

measure IL-lbeta stimulated IL-6 expression; the downregulation of collagenase, 

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

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

transfected cell-lines. 

[0133] Typically, compounds that are tested in whole-cell assays are also tested in a 

cytotoxicity assay. Cytotoxicity assays are used to determine the extent to which a perceived 

25 modulating effect is due to non-GR binding cellular effects. In an exemplary embodiment, the 

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

decrease in cellular activity indicates a cytotoxic effect. 
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C. Specificity 

[0134 [ The compounds of the present invention may be subject to a specificity assay (also 

referred to herein as a selectivity assay). Typically, specificity assays include testing a 

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

5 proteins. Selectivity assays may be performed in vitro or in cell based systems, as described 

above. Binding may be tested against any appropriate non-GR protein, including antibodies, 

receptors, enzymes, and the like. In an exemplary embodiment, the non-GR binding protein is a 

cell-surface receptor or nuclear receptor. In another exemplary embodiment, the non-GR protein 

is a steroid receptor, such as estrogen receptor, progesterone receptor, androgen receptor, or 

10 mineralocorticoid receptor, 

[0135] The terms and expressions which have been employed herein are used as terms of 

description and not of limitation, and there is no intention in the use of such terms and 

expressions of excluding equivalents of the features shown and described, or portions thereof, it 

being recognized that various modifications are possible within the scope of the invention 

15 claimed. Moreover, any one or more features of any embodiment of the invention may be 

combined with any one or more other features of any other embodiment of the invention, without 

departing from the scope of the invention. For example, the features of the GR. modulator 

compounds are equally applicable to the methods of treating disease states and/or the 

pharmaceutical compositions described herein. All publications, patents, and patent applications 

20 cited herein are hereby incorporated by reference in their entirety for all purposes. 

VIII. Methods of Treating and Reducing Steroid Side Effects 

[0136] The compounds and compositions of the present invention are useful in a variety of 

methods such as treating a disorder or condition or reducing the side effects of 

glucocorticosteroid treatment. 

25 [0137] In some embodiments, the present invention provides a method of inhibiting 

glucocorticoid receptor (GR) induced transactivation without substantially inhibiting GR-

induced transrepression, wherein the method includes contacting a GR with a composition 

including an anti-inflammatory glucocorticosteroid able to induce both GR transactivation and 
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GR transrepression, and a GR modul ator of the present invention, in an amount sufficient to 

inhibit GR induced transactivation without substantially inhibiting GR-induced transrepression, 

thereby inhibiting GR induced transactivation without substantially inhibiting GR-induced 

transrepression. In some embodiments, the method of inhibiting glucocorticoid receptor (GR) 

5 induced transactivation without substantially inhibiting GR-induced transrepression, includes 

contacting the GR with a composition including the compound (R)-(l-(4-fluorophenyl)-6-((4-

(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-

yl)(thiazol-2-yl)methanone. 

[0138] For those GR modulators of the present invention that can inhibit transactivation, the 

10 compounds can inhibit transactivation when GR induced transactivation of gene expression is 

reduced by at least about 50%, relative to the level of gene expression observed in the absence of 

the GR modulator. For example, GR induced transactivation can be inhibited by at least about 

50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99%. In some embodiments, glucocorticoid 

receptor induced transactivation is inhibited by at least about 50%. In other embodiments, 

15 glucocorticoid receptor induced transactivation is inhibited by at least about 65%, In some other 

embodiments, glucocorticoid receptor induced transactivation is inhibited by at least about 75%. 

In still other embodiments, glucocorticoid receptor induced transactivation is inhibited by at least 

about 85%. In yet other embodiments, glucocorticoid receptor induced transactivation is 

inhibited by at least about 95%. 

20 [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-

25 induced transrepression activity in the absence of the GR modulator of the present invention. 

GR-induced transrepression is also considered not substantially inhibited when the GR-induced 

transrepression activity is inhibited by less than about 70, 60, 50, 40, 35, 30, 25, 20, 15, 10, 5, 4, 

3, 2 or 1%, relative to the level of GR-induced transrepression activity in the absence of the GR 

modulator of the present invention. In some embodiments, GR-induced transrepression activity 

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

activity is inhibited by less than about 10%. 

[0140] In other embodiments, the ratio of percent inhibition of GR induced transactivation 

inhibition to percent inhibition of GR-induced transrepression inhibition can be from about 1000 

5 to 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, 500, 100, 90, 80, 

70, 60, 50, 40, 30, 25, 20, 15, 10, 5, 4, 3, 2, or 1. 

[0141] In some other embodiments, the GR induced transactivation is caused by the anti­

inflammatory glucocorticosteroid described above. 

10 [0142] In some embodiments, the present invention provides a method of treating a disorder or 

condition, including administering to a subject in need thereof, a therapeutically effective amount 

of a composition including an anti-inflammatory glucocorticosteroid and a GR modulator of the 

present invention. In some other embodiments, the anti-inflammatory glucocorticosteroid and 

GR modulator of the present invention modulate the activity of a GR. The diseases and 

15 conditions include, among other, inflammatory conditions and autoimmune diseases. In some 

embodiments, the disorder or condition can be glaucoma, inflammatory diseases, rheumatoid 

arthritis, asthma and rhinitis, allergies and autoimmune diseases. Representative autoimmune 

disease include, but are not limited to, obstructive airways disease, including conditions such as 

CQPD, asthma (e.g. intrinsic asthma, extrinsic asthma, dust asthma, infantile asthma), bronchitis, 

20 including bronchial asthma, systemic lupus erythematosus (SLE), multiple sclerosis, type I 

diabetes mellitus and complications associated therewith, atopic eczema (atopic dermatitis), 

contact dermatitis and further eczematous dermatitis, inflammatory bowel disease (e.g. Crohn's 

disease and ulcerative colitis), atherosclerosis and amyotrophic lateral sclerosis. Other 

autoimmune diseases include tissue and organ transplants, and allergies. 

25 [0143] In some embodiments, the present invention provides a method of reducing the side 

effects of glucocorticosteroid treatment, including administering to a subject in need thereof, a 

therapeutically effective amount of a composition including an anti-inflammatory 

glucocorticosteroid and a GR modulator having the structure of the present invention. In some 

embodiments, the side effects of glucocorticosteroid treatment can be weight gain, glaucoma, 

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

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

[0144] Other conditions that can be treated using the compounds of the present invention 

include alcohol dependence, symptoms of alcohol withdrawal, and cognitive deficits associated 

5 with excess alcohol consumption. The compounds of the present inventin can also be used to 

treat cancer, such as cancer of the bone, breast, prostate, ovary, skin, brain, bladder, cervix, liver, 

lung, etc. Other cancers that can be treated using the compounds of the present invention include 

leukemia, lymphoma, neuroblastoma, among others. When administered for the treatment of 

cancer, the compounds of the present invention can be administered separately or in combination 

10 with an antineoplastic agent such as taxanes, taxol, docetaxel, paclitaxel, actiiiomvcin, 

anthracyclines, doxorubicin, daunorubieiii, valrubicin, bleomycin, eisplatin, among others. 

Assays to identify GR Modulators 

[0145] GR modulators of this invention can be tested for inhibition of GR induced 

transactivation while not substantially inhibiting GR-induced transrepression in a variety of 

15 assays. GR modulators of the present invention that inhibit GR induced transactivation can be 

identified by measuring the amount of tyrosine amino transferase expressed in the presence of 

the GR. induced transactivation in a cell model (human liver hepatocytes). GR modulators useful 

in the present invention can be those that inhibit GR induced transactivation by at least, about, 

50%. 

20 [0146] Moreover, for the GR modulators of the present invention that induce transactivation, 

some may be able to do so while not inhibiting the GR-induced transrepression activity by more 

than about 50%. Specifically, the compositions of the present invention that can induce 

transactivation while not substantially inhibiting the GR-induced transrepression activity of 

dexamethasone with regard to LPS activated TNFa release (NFKB responsive gene), can be 

25 identified using a cell-based model (human peripheral blood mononuclear cells), dexamethasone 

can be administered to the cells and the release of TNFa can be measured. After addition of the 

GR modulator of the present invention, the release of TNFa can be again measured and 

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

substantially inhibit GR-induced transrepression. 

[0147] Structures are named according to standard TUPAC nomenclature using the 

5 CambridgeSofi CbemDraw naming package. 

[0148] TI NMR spectra were recorded at ambient temperature using a Varian Unity Inova 

spectrometer (400 MHz) with a 5 mm inverse detection triple resonance probe for detection of 

HI, CI3 and P31 or a Bruker Avance DRX spectrometer (400 MHz) with a 5 mm inverse 

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

10 [0149] Mass spectrometry (LCMS) experiments to determine retention times and associated 

mass ions were performed using the following methods: 

[0150] Method A: experiments were performed using a Waters Platform LC quadrupole mass 

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

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

15 solvent system was 95% water containing 0.1% formic acid (solvent A) and 5% acetonitrile 

containing 0.1 % formic acid (solvent B) for 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. 

[0151] Method B: experiments were performed using a YG Platform II quadrupole mass 

20 spectrometer with a positive and negative ion electrospray and ELS / Diode array detection using 

a Phenomenex Luna 3 micron CI8 (2) 30 x 4.6 mm column and a 2 mL /' minute flow rate. The 

initial solvent system was 95% water containing 0.1% formic acid (solvent A) and 5% 

acetonitrile containing 0.1% formic acid (solvent B) for the first 30 seconds followed by a 

gradient up to 5% solvent A and 95% solvent B over the next 4 minutes. The final solvent 

25 system was held constant for a further 2 minutes. 

[0152] Method C: experiments were performed using a Waters ZMD quadrupole mass 

spectrometer with positive and negative ion electrospray and ELS / Diode array detection using a. 

Phenomenex Luna 3 micron CIS (2) 30 x 4,6 mm column and a 2 mL / minute flow rate. The 
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solvent system was 95% water containing 0.1% formic acid (solvent A) and 5% acetonitrile 

containing 0.1% formic acid (solvent B) for 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. 

5 [0153] Method D: experiments were performed using a Waters Micromass ZQ2000 

quadrupole mass spectrometer linked to a Waters Acquitv UPLC system with a PDA UV 

detector using an Acquity UPLC BEH C18 Umieron 100*2.1mm, maintained at 40°C. The 

spectrometer has an electrospray source operating in positive and negative ion mode. The initial 

solvent system was 95% water containing 0.1% formic acid (solvent A) and 5% acetonitrile 

10 containing 0.1% formic acid (solvent B) for 0.4 minutes followed by a gradient up to 5% solvent 

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

[0154] Method E: experiments were performed using a Waters Micromass ZQ2000 quadrupole 

mass spectrometer linked to a Hewlett Packard HP 1100 LC system with a DAD UV detector 

using a Higgins Clipeus 5 micron C18 100x3.0mm, maintained at 40°C. The spectrometer has an 

15 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% acetonitrile containing 0.1% formic 

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

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

[0155] Method F: experiments were performed using an Agilent Infinity 1260 LC 6120 

20 quadrupole mass spectrometer with positive and negative ion electrospray and ELS / UV @ 

254nm detection using an Agilent Zorbax Extend CI 8, Rapid Resolution FIT 1.8 micron CI 8 30 

x 4.6 mm column and a 2.5 mL / minute flow rate. The initial solvent system was 95% water 
containing 0.1% formic acid (solvent A) and 5% acetonitrile containing 0.1% formic acid 
(solvent B) ramping up to 5% solvent A and 95% solvent B over the next 3.0 minutes, the flow 

25 rate was then increased to 4.5 mL / minute and held for 0.5 minutes at 95% B. Over 0.1 minute 

the gradient was returned to 95% A and 5% B and 3.5 mL / minute and was held at these 

conditions for 0.3 minutes; the final 0.1 minute resulted in the return to the initial starting 

conditions, 95% A 5%) B at 2.5 mL /minute. 
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Intermediate 1. (R)-l-f4-flnoropfaenvQ-6-((4-(triflnorometfavI)pfaenvQsnIfon\i)-4,,4a,,5,6.7,8-

hexafavdro-lH-pvrazolo(3,4-glisoqiiinoline-4a-carbaIdeliyde and 

Intermediate 2. fR)-(l-(4-fluoropfaenvI)-6-ff4-ftrifliiorometfavDpfaenvI)siiifonvl)-4.,4a,,5.6,7,8-

hexafavdro-lH-pvrazolo(3,4-glisoqiimolin-4a-vQmetfaanol 

[0156] A solution of (R)-methyl l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyr)sulfonyr)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinoline-4a-carboxylate (2.12 g, 3.96 mmol) was 

dissolved in dry dichloromethane and cooled to -78°C under nitrogen. A solution of 

diisobutylaluminium hydride (1.0 M in dichloromethane, 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 >0°C over 15 minutes. Solid sodium 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 residue purified by column chromatography on silica gel eluting with a. mixture 

of ethyl acetate and cyclohexane (3:7 by volume) followed by ethyl acetate to afford (R)-l-(4-

fluorophenyl)~6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolme~4a~carbaklehyde as a white foam (0.62 g). 1HNMR (400 MHz, CDCI3): 9.48 (s, 

20 1 H); 7.93 (d, J = 8.2 Hz, 2 H); 7,84 (d, J = 8,3 Hz, 2 H); 7.39-7.40 (m, 3 H); 7.17 (t, J = 8,5 Hz, 

2 H); 6,52 (d, J = 2,5 Hz, 1 H); 4.32 (d, J = 12.3 Hz, 1 H); 3,90 (br s, 1 H); 3.14 (d, J = 16.4 Hz, 1 

H); 2,65-2.80 (m, 1H); 2.51-2.52 (m, 4 H) and (R)-(l-(4-fluorophenyl)-6-((4-

(trifluoromethyl)phenyl) sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a~ 
yl)methanol as a white solid (1.0 g). 1H NMR (400 MHz, CDCI3): 8 7,94 (d, J = 8,2 Hz, 2 H); 

25 7.83 (d, J = 8,3 Hz, 2 H); 7.40-7,41 (m, 3 H); 7.14-7.15 (m, 2 H); 6.31 (d, J = 2,4 Hz, 1 H); 4.11-

F F 
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4.12 (m, 1 II}: 4.02 (del. J = 11.4, 5.9 Hz, 1 H); 3.78 (dd, J = 11.5, 5.6 Hz, 1 in: 3.34 (dd, J 

11.4. 8.1 Hz, 1 H); 3.13 (d, J = 15.8 Hz, 1 H); 2.74-2.76 (m, 1 H); 2.59-2.60 (m, 1 H); 2.41 (d, J 

= 15.5 Hz, 1 H); 2.24-2.25 (m, 2 H); 2.04 (s, 1 H). 

intermediate 1. (R)-1 -(4-fluorophenyi)-6-((4-(trifluoromethvl)phenvl)suifonvl)-4.4a,5.6;7.8-

5 hexahydro-lH-pvTazolo[3.4-glisoquinoline-4a-carbaldehyde 

[0157] A solution of oxalyi chloride (7,35 g, 58.8 mmol) in dry dichloromethane (160 mL) was 

cooled to -60°C under nitrogen and treated dropwise with dry dimethyl sulfoxide (9,55 g, 122.5 

mmol) such that the temperature did not rise above -50°C. The mixture was stirred at -55°C for 

15 minutes. A solution of (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyi)sulfonyl)-

10 4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a.-yl)methanol (12,40 g, 24.5 mmol) in 

dry- dichloromethane (140 mL) was added such that the temperature did not rise above -50°C. 

The mixture was stirred for 2 hours allowing the temperature to rise to -15°C. TriethyJ.ami.ne 

(12,64g, 125 mmol) was added dropwise such that the temperature did not rise above -5°C and 

the resultant mixture was stirred until the temperature reached 0°C. Water (100 mL) was added, 

15 the phases were separated, the aqueous phase was extracted with further dichloromethane (x2) 

and the combined organic phases were 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 eluting with a mixture of ethyl acetate and 

dichloromethane (1:1 by volume) followed by ethyl acetate to afford (R)-l-(4-fiuorophenyl)~6~ 

20 ((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoqumoline-

4a-carbaldehyde as a white foam (11.8 g). 1H NMR (400 MHz, CDC13): 8 9,48 (s, 1 H); 7.93 (d, 

I - 8.2 Hz, 2 H); 7.84 (d, J - 8.3 Hz, 2 H); 7.39-7.40 (m, 3 H); 7.15-7.16 (m, 2 H); 6.52 (d, J 

2,4 Hz, 1 H); 4.32 (dd, J = 12.2, 2,1 Hz, 1 H); 3.90 (dd, J = 11.0, 5.6 Hz, 1 H); 3.14 (d, J = 16.4 

Hz, 1 H); 2.71-2.73 (m, 1 H); 2.60 (d, J = 16.4 Hz, 1 H); 2,49-2.51 (m, 3 H). 

25 Intermediate 3. (R)-(.1-(4-fluorophenyI)-6-((4-(trifluoromethvI)phenyI)snIfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pvrazoIoi"3,4-glisoqiiiaolin-4a-vI)(pyridia-2-yfHR/S)-inethaaoI 
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[0158] 2-Bromopyridine (6.50 g, 40 mmol) was added to isopropyl magnesium chloride (2.0 

M solution in tetrahydrofuran, 20 mL, 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 -

5 10°C and a solution of (R)-l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-

4,4a,5,6,7,8-hexahydro~iH-pyrazolo[3,4-g]isoquinoline-4a-carbaldehyde (5.5g, 10 mmol) in 

tetrahydrofuran (9 mL) was added dropwise. The reaction mixture was stirred for 15 minutes at 

-1G°C followed by stirring at room temperature for 1 hour. The reaction mixture was cooled and 

treated with water (20 ml.) followed by aqueous hydrochloric acid (1.0 M, 40 mL). The mixture 

10 was stirred for 10 minutes then extracted with 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 purified by column chromatography on 

silica gel (gradient: 20-80% ethyl acetate in cyclohexane) to afford the diastereoisomeric (2:1) 

mixture (R)-(.l-(4-fluorophenyl)-6-((4-(trifl.uoromethyl)phenyl)sul.fonyl)~4,4a,5,6,7,8-hexahydro-

15 lH-pyrazolo[3,4-g]isoqumolin-4a-yl)(pyridin-2-yl)-(R/S)-methanol as an off-white foam (3.25 
g). II! NMR (400 MHz, CDC!3): 5 8.29 (d, J = 4.8 Hz, 1 H); 8.00 (d, J = 8.2 Hz, 2 H); 7.84-

7.86 (m, 3 H); 7.44-7.46 (m, 1 H); 7.29-7.30 (m, 1.5 H); 7.09-7.10 (m, 3.5 H); 6.95-6.97 (m, 2.5 

if): 6.41 (s, 0.5 H); 6.58 (s, 5 if); 5.11 (s, 0.5 H); 5.04 (s, 5 H); 4.87 (s, 1 H); 4.50 (d, J = 51.8 

Hz, 1 H); 4.10 (d, J - 13.3 Hz, 2.5 H); 3.80 (d, J = 12.5 Hz, 0.5 H); 3.69 (s, 0.5 !!}: 3.24 (d, I = 

20 16.6 Hz, 1 H); 3.09-3.13 (m, 1.5 H); 2.54-2.58 (m, 2.5 II): 2.25-2.27 (m, 1 H); 2.11 (d, J = 16.6 

Hz, 1 H); 1.43 (s, 0.5 II). 

[0159] The following intermediate 4 was similarly prepared from the appropriate starting 

materials: 

Intermediate 4. (R)-(5-(4-fl.uorophenyl)-6-((4-(trifl.uoromethvi)phenyl)sulfonyl)-4.4a,5.6,7.8-

25 hexahydro-lH-pyrazolo|"3.4-g]isoquinolin-4a-yl)(pyridin-3-v5)-(R/S)-methanol 

6/ 
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[0160] LCMS (Method C, ESI): RT 2.84 min, m+H = 585.1; 1H NMR (400 MHz, CDC13): 5 

8.33 (d, J = 2.2 Hz, 1 H); 8.18 (dd, J = 4.8, 1.7 Hz, 1 H); 7.97 (d, J = 8.2 Hz, 2 H); 7.85 (d, J = 

8.2 Hz, 2 H); 7.69 (d, J = 8.0 Hz, 1 H); 7.04-7.05 (m, 4 H); 6.92 (dd, J = 7.9, 4.8 Hz, 1 H); 6.10 

5 (d, J = 2.3 Hz, 1 H); 5.18 (s, 1 H); 4.34 (dd, J= 12.3, 2.3 Hz, 1 H); 4.15 (d, I = 11.2 Hz, 1 IS): 

3.42 (d, J = 16.8 Hz, 1 H); 3.25 (s, 1 H); 2.66 (t, j = 12.0 Hz, 1 H); 2.52 (d, J = 15.4 Hz, 1 H); 

2.34 (d, J = 12.3 Hz, 1 H); 2.17 (d, J = 16.8 Hz, 1 H). 

Intermediate S, (R)-(l-(4-fMorooheiHi)-6-{{4-{trifliioromet!iyg)oiieiHi)siiIfo8ivl)-4,4a,S.6,7<8-

hexahydro-lH-pyrazplo[3,,4-glisoqiimolin-4a-yI)(l-methyl-lH-imidazol-2-vI)-(R/S)-

10 methanol 

[0161] 2-Bromo-l-methyl-1H-imidazole (47 ]iL, 0.48 mmol) was dissolved in diethyl ether (2 

mL) and cooled to -75°C under argon. Butyl lithium (2.5 M in hexanes: 192 jiL, 0.48 mmol) 

was added dropwise and the mixture stirred at -75°C for 1 hour. A solution of (R)-l-(4-

15 fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyra.zolo[3,4-

g]isoquinolme-4a-carbaldehyde (252 mg, 0.5 mmol) in diethyl ether (2 mL) was added dropwise 

The reaction mixture was stirred for 16 hours whilst warming slowly to room temperature. The 

reaction mixture was cooled and treated with water (10 mL) and the phases separated. The 

organic phase was extracted with further diethyl ether (x2) followed by dichloromethane (x2). 

/ 

F 
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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% acetone in cyclohexane) to afford 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

5 pyrazolo[3,4-g]isQquinoiin-4a-yl)(l-methyl-lH-imidazoi-2-yl)-(R/S)-methanol as a white 

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

[0162] The following intermediates 6-9 were similarly prepared from the appropriate starting 

material: 

Intermediate 6. (RV( 1 -(4-fluorophenvl)-6-( (4-(trifluoromethvl)phcnvf )sulfonvl)-4,4a,5,6.7,8-

[0163] LCMS (Method C, ESI): RT 3.83 min, m+H = 591.0; 5 H NMR (400 MHz, CDCh): 5 

7.95 (t, J = 9.5 Hz, 4 II): 7.83 (t, I - 8.6 Hz, 4 H); 7.71 (d, J - 3.2 Hz, 1 II): 7.39-7.40 (m, 2 II): 

7.35 (s, 5 H); 7.30 (d, J - 3.2 Hz, 1 H); 7.21-7.22 (m, 2 H); 7.53-7.15 (m, 4 H); 7.03-7.04 (m, 2 

15 II): 6.43 (s, 1 H); 6.28 (d, J = 2.3 Hz, 1 H); 5.47 (d, J = 5.5 Hz, 1 H); 5.27 (d, J = 5.4 Hz, 1 H); 

4.34 (d, J = 12.2 Hz, 1 H); 4.13 (t, J = 8.8 Hz, 0.5 II): 3.85 (d, J = 5.6 Hz, 1 H); 3.60-3.65 (m, 

III): 3.40 (s, 0.5 If): 3.37 (d, J = 6.1 Hz, 1 H); 3.15 (d, J = 16.3 Hz, 1 H); 2.74 (d, j = 12.3 Hz, 1 

11 2.67 (dd, J = 11.7, 3.8 Hz, 1 H); 2.59 (d, J - 16.7 Hz, 1 H); 2.38 (d, J = 11.8 Hz, 1 H); 2.19 

(d, J = 16.8 Hz, 1 H); 1.43 is. 3 H). 

20 Intermediate 7. (R)-(l-(4-ffuorophenyiV6-f(4-(triffuoromethvl)DhenvDsuifonvlV4.4a,5.6,7.8-

hexahydro-lH-pvrazoloi"3.4-glisoquinolin-4a-vD(oxazol-4-vl)-(R''S)-mefhanol 

10 

F 
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[0164] LCMS (Method A, ESI): RT 3.77 min, m+H = 575,2. 

Intermediate 8. (R)-(l-(4-fluorophenYD-6-((4-(trifluoromethvl)i3henYl)sulfonYl)-4,4a.5,6.7,8-

hexahvdro-lH-pvrazolof3.4-g1isoquinolin-4a-vl)(furan-2-vl)-(R/S)-methanol 

[0165] LCMS (Method A, ESI): RT 4.04 min, m+H = 574,1. 

Intermediate 9. (R)-(l-(4-fluorophenyi)-6-f(4-(tfifluoroniethvl)phenvl)suifonylV4.4a,5.,6;7.8-

hexahydro-lH-pvTazoIo[3,4-g]isoquinolin-4a-yi)(thiophen-2-yI)-(R/S)-methanoI 

10 [0166] LCMS (Method A, ESI): RT 4.15 min, m+H = 590.1, 

Intermediate 10. (R'Hert-butyl l-(4-fluorooheavI)-4a-(R/S)-(hydroxy(pyodlo-2-yj)methyj)-

4a,5.7,8-tetrahvdro-lH-pyrazoIo[3,4-g1isoquin.oline-6(4H)-carboxylate 
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[0167 [ A solution of 2-bromopyridine (182 jiL, 1.82 mmol) in dry diethyl ether (10 mL) was 

cooled to -78°C and butyl lithium (2.5 M in hexanes, 730 jiL, 1.82 mmol) added dropwise. The 

mixture was stirred for 1 hour at -78°C. A solution of (R')-tert-butyl I-(4-fluorophenyl)-4a-

5 formyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (800 mg, 2 

mmol) in dry diethyl ether (10 mL) was added dropwise 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 quenched by the addition of water (10 mL). The resultant mixture was 

stirred for 30 minutes then extracted with dichloromethane (x2) and the combined organic phases 

10 were 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: 30-50% ethyl acetate in cyclohexane) to afford the diastereoisomeric mixture 

(R)-tert-butyl l-(4-fluorophenyl)-4a-(R/S)-(hydroxy(pyridin-2-yl)methyl)-4a,5,7,8-tetrahydro-

lH-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate as a straw-coloured foam (410 mg) . LCMS 

15 (Method C, ESI): RT 2.(54/2.81 min. m+H = 477.3. 

F 
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[0168] A solution of (R)-tert-butyi l-(4-fluorophenyl)-4a-(R/S)-(hydroxy(pyridin-2-

yl)methyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (410 mg, 0.86 

mmol) in dry dichloromethane (10 mL) was treated with l,l,l-triaeetoxy-l,l-dihydro-l,2-

benziodoxoi-3(lH)~one (547 mg, 1.29 mmol: Dess-Martin periodinane) and the reaction mixture 

5 was stirred for 1 hour at room temperature. The reaction mixture was cooled and treated with 

saturated sodium hydrogen carbonate solution (20 mL) followed by dichloromethane (10 mL). 

The mixture was stirred for 10 minutes and the phases were separated. The aqueous 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 

10 pressure and the residue was purified by column chromatography on silica gel (gradient: 20-40% 

ethyl acetate in cyclohexane) to afford (R)-tert-butyl l~(4-fluorophenyl)-4a-picolinoyl~4a,5,7,8-

tetrahydro-1 H-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate as a pale yellow foam. (185 mg). 

LCMS (Method B, ESI): RT 4,13 min, m+H = 475.5; 1HNMR (400 MHz, CDC13): 5 8,68 (d, J 

= 4.8 Hz, 2 H); 7.44-7.45 (m, 5 H); 7,1.5-7,16 (m, 3 H); 6.51 (s, 2 H); 2,83 (br s, 5 H); 2.49 (s, I 

15 II): 1.43 {s. 9 SI). 

[0169] Alternative procedure: 2-Bromopyridine (110.0 g, 690 mmole) as a solution in 

diethyl ether (200 mL) was added to a cooled (-65°C) solution of 2.5 M n-RuLi (275 mL, 690 

mmol) in diethyl ether (200 mL). The mixture was stirred for 1 h at -70°C to -65°C. To this 

solution was then added a suspension of (R)-6-tert-butyl 4a-methyl l-(4-fluorophenyi)~4a,5,7,8-

20 tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-4a,6(4H)-dicarboxylate (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 20% aqueous sodium 

chloride solution (250 mL), dried over magnesium sulphate and concentrated to give a yellow 

25 foam. The crude product was purified over silica gel (350 g, 240-400 mesh) by elation with 

heptane/ethyl acetate (8:1 to 2:1) to give (R)-tert-butyl l-(4-fluorophenyl)-4a-picolinoyl-

4a,5,7,8-tetrahydro-!H-pyrazoio[3,4-g]isoquinoline-6(4H)-carboxylate (109.5 g) as a yellow 

foam. 

Intermediate 12. (R)-(l-(4-fluorophenvl)-4,4a,5,6,7,8-hexahvdro-lH-pvrazolo[3,4-

30 g|isoquinotin-4a-vO(pvridm-2-vDmethanoae 
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[0170] (R)-tert-butyI l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoquinoline-6(4H)-carboxylate (180 mg, 0.39 mmol) was dissolved in HCl-dioxan (4 M, 

4mL) and the resultant solution was stirred vigorously at room temperature for 1.5 hours. The 

reaction mixture was evaporated to afford (R)-(l-(4-fluorophenyl)-4,'4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone as a yellow solid . LCMS (Method B, 

ESI): RT 0,30 and 2.01 min, m+H = 375.2. 

Intermediate 13. (R)-(6-((6-efaIoropyridin-3-yl)snlfonyI)-l-('4-flnoropfaenyl)-4,4a,,5.,6,,7,8-

hexahydro~lH-pyrazQlol3,4-g1isoqmnoMn-4a~yl)(pyridin~2-yl)methanone 
HWWVWVWVWW^WVWVWVWWVWWVWVWVMWVWWVWVWWWWWWVWVWWWWWWVWVWWWVWWWWWVWWVWWW^VWWMWMWWWWWVWWVWWVMWWWWVWWVWWWWWVWWVWW 

[0171] A solution of (R)-(l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yl)methanone in dichloromethane (2.5mL) (2.7 mL, -0,2 mmol) 

containing diisopropylamine (174LIL, 1 mmol) was added to 6-chloro-pyridine-3-sulfonyl 

chloride (53 mg, 0.25 mmol) and diisopropylethylamine (100 jiL, 0.57 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-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone as a white solid (85 mg). LCMS 

(Method B ESI): RT 3,92 min, m+H = 550.0; 1H NMR (400 MHz, CDC13): 5 8.66 (d, J = 2,5 

F 
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Hz, 1 H); 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); 

7.35 (d, J = 8.4 Hz, 1 H); 7.27 (s, 1 H); 7.15-7.16 (m, 2 H): 6.50 (s, 1 H); 5.57 (d, J - 12.4 Hz, 1 

H); 4.23 (d, J = 16.9 Hz, 1 if): 3.85-3.95 (m, 1H); 2.86-2.87 (m, 3 H); 2.66 (d, J = 11.9 Hz, 1 H); 

2.53 id..! 15.1 Hz, 1 H). 

5 [0172] The following intermediate 14 was similarly prepared from the appropriate starting 

materials: 

Intermediate 14. (RV(6-((6-cfaloropvridin-3-yl)suifonvl)-l-(4-fluorophenvl)-4,,4a,5..6,7,,8-

hexahvdro-lH-pyrazolo[3,4-glisoquinolin-4a-yl)(thiazol-2-vT)methanone 

10 [0173] LCMS (Method F, ES-API): RT 2,46 min, m+H = 555.8; 1HNMR(400 MHz, CDC!:}: 
8 8.68 (111. dd, J = 2.6, 0,7 Hz), 8.00 (ill. d, J = 3.0 Hz), 7,89 (1H, dd, J = 8.3, 2.6 Hz), 7.69 

(1H, d, J = 3.0 Hz), 7.46-7.40 (2H, m), 7.37 (1H, dd, J = 8.3, 0.7 Hz), 7.29 (1H, s), 7.20-7.14 
(2H, m), 6.55 (1H, d, J = 2,2 Hz), 5.50 (1H, dd, J = 12.5, 2.0 Hz), 4.17 (1H, d, J = 16.7 Hz), 

3.97-3.91 (1H, m), 2,92-2.83 (31!. in). 2,69-2.63 (!!!. m), 2,60-2.54 (1H, m), 

15 Intermediate 15, (R)-(l-(4-flttoropheiivI)-6-((4-(triflttoromethv1)pheiivI)siilfoiivl)-

4,4a,5.6,7,8-hexahvdro-lH-pvrazolor3.4-glisoqttmolm-4a-vl)(5-methvl-l,3«4-oxadia:z;o]-2-vl)-

(R/S)-methanol 

F 
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[0174] 2-Methyl-[l,3,4]-oxadiazole (140 mg, 1.67 mmol) in dry tetrahydrofuran (5 mL) was 

cooled to -78°C and butyl lithium (2.5 M solution in hexanes, 600 jiL, 1.5 mmol) was added 

dropwise. The resultant reaction mixture was stirred for 10 minutes at -78°C. Magnesium 

bromide diethyl etherate (400 mg, 1.55 mmol) was added in one portion and the mixture was 

5 warmed to -45UC 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)-l-(4-fluorophenyl)-6-((4-

(trifluoromethyl)phenyl)sulfonyi)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinoline-4a-

carbaldehyde (100 mg, 0.4 mmol) in dry tetrahydrofuran (5 mL) was added dropwise and the 

reaction mixture was stirred whilst allowing the reaction mixture to warm to -5°C slowly. The 

10 reaction mixture was treated with saturated ammonium chloride solution (6 mL) and sufficient 

water to dissolve precipitated salts. The mixture was extracted with dichloromethane (3 x lOmL) 

and the combined organic phases were 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: 50-100% ethyl acetate in cyclohexane) to afford, 

15 as a (~2:1) mixture of diastereoisomers, (R)-( 1 -(4-f1uorophenyl)~6~((4-

(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH~pyrazolo[3,4-g]isoquinolin-4a~ 

yl)(5-methyl-l ,3,4-oxadiazol-2-yl)-(R/S)-methano 1 as an off-white foam (50 mg). LCMS 

(Method A, ESI): RT 3.38 min, m+H = 590.4; 5II NMR(400 MHz, CDCh): 5 8.33 (s, 0.5 II): 

7.96 (d, J = 8,2 Hz, 2 H); 7.85-7.87 (m, 3 H); 7.42-7.43 (m, 1 H); 7.30 (s, 1 H); 7.20-7.21 (m, 2 

20 H); 7.12-7.13 (m, 2.5 H); 6.43 (s, 0.4 H); 6.18 (d, J - 2.3 Hz, 1 H); 5.43 (d, I - 4.4 Hz, 5 H); 4.99 

(s, 0.4 H); 4,30-4.32 (m, 1 H); 3.68-3.75 (m, 1 II): 3.48 (d, J = 16.7 Hz, 1 H); 3.29 (d, J = 16.2 

Hz, 0.4 H); 3.02-3.05 (m, 1 H); 2.57 (d, J = 12.0 Hz, 3 H); 2.43-2.48 (m, 2 H); 2.35-2.37 (m, 2 

II): 2.20 (s, 2 H), 

Intermediate 16. (R)-n-(4-flttoropheayl)-6-((4-(trifhioromethyI)phenyl)siiH'onyr)-

25 4,4a,5,6,7,8-hexahydro-lH-pvrazolo[3,4-g]isoqttino[in-4a-vn(oxazoI-2-yr)-(R/S)-niethaiiol 
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a 
F 

F 

[0175] To a solution of oxazole (99 ,u.L, 0.5 mmol) in dry tetrahydrofuran (2.5 mL) was added 

borane-tetrahydrofuran complex (1.0 M in tetrahydrofuran, 1.65 mmol, 1.65 ml.) and the 

mixture was stirred at room temperature for 1 hour. The mixture was cooled to -78°C and butyl 

lithium (5.6 M solution in hexanes, 1.20 mL, 1,95 mmol) was added dropwise. The reaction 

mixture was stirred for 40 minutes at -78°C. A solution of (R)-l -(4-fluorophenyl)~6-{{4-

(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-iH-pyrazolo[3,4-g]isoquinoline-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 to room 

temperature and stirred for 2 hours. The reaction mixture was poured into ethanol/acetic acid 

mixture (95:5, v/v; 50 mL) and stirred at room temperature for 18 hours. The solvent was 

evaporated and the residue was dissolved in ethyl acetate (30 mL). The organic phase was 

washed with water (20 mL), saturated sodium bicarbonate (2 x 20 mL) and brine (20 mL). The 

organic phase was 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: 0-4% methanol in dichloromethane) to afford, as a 

mixture of diastereoisoniers, (R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(oxazol-2-yl)-(R/S)-methanol as a 

white foam (136 mg). LCMS (Method A, ESI): RT 3.68 min, m+H = 575.0. 

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

starting material: 

Intermediate 17. (R)-( 1 -(4-fluorophenyiV6-(m-tolylsiiifonyl)-4,4a,5,6,7,8-hexahydro-1H-
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[0177] LCMS (Method F, ES-API): RT 2,26 min, m+H = 521.1. 

Intermediate 18. (R)-(6-((3,5-difluorophenyl)sulfonvl)-l -(4-fluorophenYl)-4.4a.5,6,7,8-

hexaliYdro-lH-pvrazolo[3,4-glisoquinolin-4a-vl)(4-methoxvpvridin-2-vl)-(R/S)-methanol 

OMe 

OH o O 

u-s^,-F 

F 

[0178] LCMS (Method F, ES-API): RT 1.70, 1.76 min, m+H = 583.2. 

Intermediate 19. (RM4-ethylpvridin~2~yD{ l-j^-fTuofophenvr^^OA.S-

trifluorophenvlWlfonvD-^a.S.^J^S-hexahydro-lH-pvrazolo^^-gJisoqumolin^a-ylWR/S)-

methanol 

[0179] LCMS 

599.2, 

1,97/2.10 min (mixture of diastereomers), m+H : 
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Intermediate 20. (R)-{l-(4-fluorophenyl)-6-((3.4,5-trifluoroDhenyl)sulfonyl)-4.4a.5.6.7.8-

hexahydro-lI-]-Dyrazolo[3,4-g1isoquinolin-4a-yl)i''4-methoxyDvridin-2-yl)-(R/S)-methanol 

0 

F 

F 

F 

[0180] LCMS (Method F, ES-API): RT 1,90 min, m+H = 601.2. 

5 Intermediate 21, (R)~tert~buty! l-(4-fliiorooliemi)-4a-(thiazoje-2-carboavIj-4a,5,7,8-

tetrahydro-lH-ovrazolo[3,4-gHso(ji8iijoIme-6(4H)-earboxviate 

[0181] 2-Bromothiazole (0.643 mL, 7.14 mmol) in dry ether (7 mL) was added to n-

butyilithium (2.5 M in Hexanes) (2.92 mL, 7.31 mmol) in dry ether (5 mL) at -78 °C. The 

10 reaction mixture was stirred at -78 °C for 45 minutes. A solution of (R)-6-tert-butyl 4a-methyl 1-

(4-fluorophenyi)-4a,5,7,8-tetrahydro-lH-pyrazoIo|3,4-g]isoquinoline-4a,6(4H)-dicarboxylate 

(1.0 g, 2.339 mmol) 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 minutes. The aqueous layer was extracted with dichloromethane (3 x 75 

15 mL). The combined organic extracts were washed with brine (100 mL), dried over magnesium 

sulfate, filtered and concentrated in vacuo to give a dark orange oil. The crude product was 

purified by column chromatography on silica, gel (gradient: 0-40% ethyl acetate in isohexane) to 

afford (R)-tert-butyi 1 -(4-fluorophenyl)-4a-(thiazole-2-carbonyl)-4a,5,7,8-tetrahydro-1H-

F 
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pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate as an off-white solid (984 mg). LCMS (Method 

F, ES-API}: RT 2.64 min, m 11 = 480.9; IHNMR (400 MHz, CDCl.-): 8 8.06 (III. d, J = 3.0 

Hz), 7.64 (IH, s), 7.48-7.43 (2H, m), 7.31 (1H, s), 7.20-7.14 (2H, m), 6.55 (1H, s), 5.60 (1H, br 

s), 4.49 (III. d,.) 15.0 Hz), 4.21 (111. br s), 3.28-3.25 (IH, m), 2.86-2.81 (3H, m), 2.49 (IH, d. 

5 J = 14.5 Hz), 1.55 (9H,s). 

[0182] The following intermediates 22-30 were similarly prepared starting from the 

appropriate starting material: 

Intermediate 22. (R)-tert-butyi 1 -(4-fliiorophenvi)-4a-( 1 -methyl-1H-1,2,4-triazoie-5-carbonvi)-

4a,5.7,8-tetrahydro-lH-t?vrazolo[3,4-g]isoquinoline-6(4HVcarboxvlate 

[0183] LCMS (Method F, ES-API): RT 2.51 min, m+H = 479.3. 

Intermediate 23. (R)-tert-butyl l-(4-fluorot?henyl)-4a-(pyrazine-2-carbonyl)-4a.5.7.8-tetrahydro-

lH-pyrazoloj"3.4-glisoquinoiine-6(4H)-carboxylate 

F 

15 [0184] LCMS (Method F, ES-API): RT 2.48 min, m+H = 476.3. 

Intermediate 24. (R)-tert-butyi l-(4-fliiorophenvi)-4a-(5-methoxvpicolinovl)-4a,5,7.8-tetrahvdro-

lH-pyrazolo[3.4-glisoquinoline-6(4H)-earboxvlate 

10 F 
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MeQ 

~4^N-Boc 

J LCMS (Method F, ES-API): RT 2.67 min, m+H = 505.2. 

Intermediate 25. (RVtert-butyl 1 -(4-fluorophenyl)-4a-(4-methylpicolinoyi)-4a.5;7.8-tetrahvdro-

lH-pyrazoloj"3.4-glisoquinoline-6(4H)-carboxylate 

,Boc 

[0186] LCMS (Method F, ES-API): RT 2.82 min, m+H = 489.3. 

Intermediate 26. (R)-tert-butyi 4a-(4-ethylpieolinovD-l-(4-fluorophenyl)-4a,5,7,8-tetrahydro-lH-

.Boc 

10 [0187] LCMS (Method F, ES-API): RT 3.05 min, m+H = 503.3. 

Intermediate 27. (R)-tert-butyl l-pheny!-4a-pieolinoyI-4a,5.7.8-tetrahydro-lFI-pyrazolo|"3.4-

g]isoqumoline-6(4HVcarboxvlate 
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[0188] LCMS (Method F, ES-API): RT 2.65 min, m+H = 457. 

Intermediate 28. (RVtert-butyl l-(4-fluorophenviy4a-(2-(pyrrolidin-l-vl)isonieotinoyl)-4a,5.7,8 

.Boc 

[0189] LCMS (Method F, ES-API): RT 2.06 min, m+H = 544,0. 

Intermediate 29. (RVtert-butyl l-(4-ehlorophenvl)-4a-(4-(t,rifluoroniethvl)i3icolinovl)-4a,5.7,8-

tetrahy dro-1 H-p vrazolo [3,4-g] isoq uinoline-6(4HV carbox vlate 

CF, 

„6oc 

10 [0190] LCMS (Method F, ES-API): RT 3.02 min, m+H = 559.2. 

Intermediate 30. (RVtert-butyl 4a-picolinovl-1 -(4-(trifluoromethyl)phenvlV4a.5.7.8-tetrahvdro-

lH-pyrazolo|"3.4-glisoquinoiine-6(4H)-carboxyiate 
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NBoc 

F3C 

[0191] LCMS (Method F, ES-API): RT 2,90 min, m+H = 525. 

Intermediate 31. (R)-(l-(4-fluorophenyl')-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

F 

[0192] A solution of (R)-tert-butyl l-(4-fluoropbenyl)-4a-(tbiazole-2-carbonyl)-4a,5,7,8-

tetrahydro-lFI-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxy!ate (1.0 g, 1.561 mmol) in 20% 

trifiuoroacetic acid/clichloromethane (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 

(R)-(l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-

yl)methanone trifluoroacetate as an orange solid (0.584 g). LCMS (Method F, ES-API): RT 1.30 

min, m+H = 381.0; IH NMR (400 MHz, CDCk): 5 8.02 (IH, d, J = 2.7 Hz), 7.78 (IH, d, j = 2.7 

Hz), 7.48 (IH, s), 7.46-7.41 (2H, m), 7.24-7.16 (2H, m), 6.57 (IH, s), 4.45 (IH, d, J = 12.5 Hz), 

3.86 (IH, d, J = 16.2 Hz), 3.74-3.65 (2H, m), 3.34 (IH, d, J = 13.2 Hz), 3.12 (IH, br t, J = 10.6 

Hz), 2.89 (IH, d, J = 16.2 Hz), 2.82 (IH, d, J = 13.1 Hz), 2.62 (IH, d, J = 15.4 Hz). 

Intermediate 32. (R)-tert-tmtyI l-(4-fliiorop!iem1)-4a-(2-(frimetlivlsiIyDthiazole-4-

carbon\i)-4a,S,7,8-tetrahydro-lH-pyrazogol3,4-glisoquinoline-6(4H)-carboxyIate 
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TMS 

„Boc 

[0193] A solution of 4-bromo-2-(trimethylsilyl)thia.zole (304 ul, 1.784 mmol) in dry ether (2 

mL) was added to a solution of butyilithium (2,5 M in Hexanes) (731 ul, 1.828 mmol) in dry 

ether (1 mL) at -78 °C, The reaction mixture was stirred at -78 °C for 30 minutes. A solution of 

5 (R)-6-tert-butyl 4a-methyl l-(4-fluorophenyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoquinoline-4a,6(4H)-dicarboxylate (250 mg, 0.585 mmol) in dry ether (5 mL) was added 

dropwise and the reaction mixture was stirred for 0.5 hour at -78 CC then slowly warmed to -50 

°C over 2 hours. Water (10 ml.) was added and the reaction mixture was stirred at, room 

temperature for 10 minutes. The aqueous layer was extracted with ethyl acetate (3x15 mL). The 

10 combined organic extracts were washed with brine (20 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% ethyl acetate in isohexane) to afford (R)-

tert-butyl l-(4-fl.uorophenyl)-4a-(2-(trimethylsilyl)thiazole-4-carbonyI)-4a,5,7,8-tetrahydro-lH-

pyrazolo[3,4~g]isoqumoline~6(4H)-carboxy!ate as a pale yellow foamy solid (76 mg). LCMS 

15 (Method F, ES-API); RT 2.65 min, m+H = 553.3. 

Intermediate 33. (R')-methyl l-H-fluoropheayli-fi-lfS-ftriflttoromethyflpheayltettlfonyl)-

4,4a.5,,6,7,8-hexahydro-lH-pvrazoIor3.,4-gHsoqmaoIme-4a-carboxyIate 

F 

[0194] A solution of (R)~6~tert-butyl 4a-methyl 1 -(4-fluorophenyl)-4a,5,7,8-tetrahydro-1H-

20 pyrazo!o[3,4~g]isoqumoline~4a,6(4H)-dicarboxy!ate (2.0 g, 4.68 mmol) in 20% trifiuoroacetic 
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acid/clichloromethane (50 mL) was stirred at room temperature for 1 hour. 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 mL) and 3-(trifluoromethyl)benzene-l-sulfonyl 

chloride (0.900 ml, 5.61 mmol) was added followed by diisopropylethylamine (4.09 ml, 23.39 

5 mmol). The reaction mixture was stirred at room temperature for 20 minutes, and then solvent 

removed in vacuo to give a dark orange oil. The crude product was purified by chromatography 

on silica gel (gradient: 0-45% ethyl acetate in isohexane) to afford (R)-methyl l-(4-

flu.orophenyl)-6-((3-(trifluoromethyl)phenyl)su.lfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoqu.inoline-4a-carboxylate (931 mg) as a pale yellow solid. LCMS (Method F, ES-API): RT 

10 2.62 min, m+H = 536.2. 

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

starting material: 

Intermediate 34. (R)-methyl l-{'4-fluorophenvl)-6-(m-toivlsulfonvl)-4,4a,5.6,7,8-hexahvdro-lH-

Pvra.zolo[3.4-g]isoquinoline-4a-carboxvia.te 

[0196] LCMS (Method F, ES-API): RT 2.52 min, m+H = 482.2. 

Intermediate 35. (RVmethyl l-(4-fluorophenvl)-6-((3-methoxyphenvl)sulfonvl)-4,4a,5.6,7,8-

15 F 

F 

20 [0197] LCMS (Method F, ES-API): RT 2.44 min, m+H = 498. 
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Intermediate 36. (RVmethyl 6-((3-tluoro-4-methvlphenvl)suIfonylV 1 -(4-fluorophenvlV 

4.4a.5.6,7.8-hexahydro-lH-pvrazoloj"3.4-glisoquinollne-4a-earboxylate 

N 

MeO^^O o 
V" v b 

| LCMS (Method F, ES-API): RT 2.57 min, m+H = 500. 

Intermediate 37. (RVmethyl 1 -(4-fluorophenvlV6-(phenylsulfonvlV4,4a,5.6,7,8-hexahvdro- 1H-

Pvrazoloi~3.4-g]isoqumolme-4a-carboxylate 

N 

MeO^^O o O 
NQ/ 

N > 

LCMS (Method F, ES-API): RT 2.40 min, m+H = 468.2. 

Intermediate 38. (RVmethyl 6-((3-chlorophenyl')sulfonyr)-l-(4-fluorophenv0-4,4a,5.6.7,8-

10 hexahydro-lH-pyrazolo[3,4-g1isoquinoline-4a-carboxvlate 

MeCX^O o O ^ // •N<W 
N 

V 
F 

LCMS (Method F, ES-API): RT 2.58 min, nH )2.2. 

Intermediate 39. (RVmethyl l-(4-fiuorophenyl)-6-tosyl-4.4a.5.6.7.8-hexahvdro-lH-pyrazolo[3.4-

g|isoquinoline-4a-carboxvlate 
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/ 
F 

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

Intermediate 40. (RVmethyl 6~ff4~fluoro~3~ftrifluoromethvl)phenvl)sulfonvlVl-(4-

fluorophenyl)-4,4a,5.6.7,8-hexahvdro-lH-pvrazolo[3,4-glisoauinojine-4a-carboxvlate 

[0202] Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/diehloromethane. 

LCMS (Method F, ES-API): RT 2,66 min, m+H = 554. 

Intermediate 41. ('RVmethyl 1 -(4-fluorophenyI)-6-((3.4,5-trifluorophenyl)suIfonyl)-4.4a.5,6.7.8-

hexahvdro-1 H-pvrazolo |"3.4- g] i soqui no line-4a-carboxv!ate 

[0203] Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

LCMS (Method F, ES-API): RT 2.59 min, m+H = 522.1. 

Intermediate 42. (RVmethyl 6-((3-fluoro-4-(trifluoromethvI)phenyl)sulfonylVl-(4-

fluorophenvlV4.4a.5.6.7.8-hexahydro-lH-pyrazolo[3.4-g]isoquinolme-4a-carboxy!ate 
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/ 
F 

[0204 [ Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

LCMS (Method F, ES-API): RT 2.88 min, m+H = 554.2. 

Intermediate 43. (RVmethyl 6-((l-ethvl-lH-pyrazol-4-yl)sulfonyl')-l-(4-fluorophenvlV 

5 4.4a.5,6.7,8-hexahvdro-lH-Dvrazolo[3,4-g"|isoquinoline-4a-carboxviate 

/ > 
F 

[ 0205] Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

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

Intermediate 44. (R)-methyl 6-((3,4-dichlorophenyl)sulfonvlV j -f4-fluorophenyl)-4,4a.5,6.7,8-

10 hexahydro-lH-pyrazolo[3,4-g"jisoquinolme-4a-carboxylate 

F 

[0206] Using HCI (4M solution in dioxane) in pla ce of trifiuoroacetic acid/dichloromethane. 

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

Intermediate 45. (RVmethyl 1 -(pvridin-3-yl)-6-ff3-(trifluoromethvi)phenyl)sulfonyl)-

15 4,4a,5.6,7,8-hexahydro-lH-pvrazolo[3,4-glisoquinoline-4a-carboxylate 
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MeO^Q c\ 
.„s; CF-s 

Using HCI (4M solution in dioxane) in pla ce of trifiuoroacetic acid/dichloromethane . 

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

Intermediate 46. (RVmethyl 6-((3,4-dichlorophenyl)sulfonyl)-1 -phenyi-4,4a.5,6,7,8-hexahydro-

isoquinoIine-4a-carboxyl 

,Ci 
MeO^O o 

10 

| Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

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

Intermediate 47. (RVmethyl 6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenvD-4,4a,5,6,7,8-

MeO^O o 

15 

Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

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

Intermediate 48. (RVmethyl 6-((3.4-dichloroph.envDsulfonylV 1 -(3.4-difluoropbenvlV 

4.4a.5.6,7.8-hexahydro-lH-pvrazolo[3.4-g]isoquinoline-4a-carboxvlate 
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Me 

N' 

•O O 
%S' 

o 

\ Ji 

Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane, 

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

Intermediate 49. (RVmethyl 6-ff4~ehloro-3-f]uorophenyl)sulfbnylV l-^4-fiuo^ophenvly 

4.4a.5A7,8-hexahvdrG-lH-pyrazGlo[3,4-glisoquinolme-4a~carboxvlate 

MeO^O o O 
¥ ^ F 

' "N" 

[0211] Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

LCMS (Method F, ES-API): RT 2.59 min., m+H = 520,0. 

Intermediate 50. (RVmethyl l-(4-flu.orophenvD-6-((l-methyl-lH-pyra.zol-3-vDsulfonvlV 

MeO^O o O 

N-

l\ Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

LCMS (Method F, ES-API): RT 2.00 min, m+H = 472.0. 

Intermediate 51. (RVmethyl l-(4-fluorophenvl)-6-((l-methyl-lH-pyrazol-4-vI)sulfonylV 

4.4a,5.6,7.8-hexahydro-lH-pvrazoloi"3.4-glisoquinoline-4a-earboxylate 
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MeCL^O O 

Using HCI (4M solution in dioxane) in pla ce of trifiuoroacetic acid/dichloromethane. 

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

Intermediate 52. (RVmethyl (5-({T,3-dimethvl-lH-Dvrazol-5-vr)8ulfonvi)-l-(4-fiuorophenvl)-

MeO^O p 

F 

Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

LCMS (Method F, ES-API): RT 2.23 min, m+H = 486.2. 

Intermediate 53. (RVmethyl l-(4-fluorophenyrV6-(( 1 -methyl-1 H-pyrazol-S-yDsuifonyiV 

4.4a.5,6.7,8-hexahvdro-lI-I-pvrazolo[3,4-g]isoquinoline-4a-carboxviate 

MeO^.O o. .O 

' * 

[0215] Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

LCMS (Method F, ES-API): RT 2.15 min, m+H = 472.2. 

Intermediate 54. (R)-methyl 6~((1 -ethyl-1 H-pyrazol-5-yl)sulfonyl)-1 -(4-fluoropbenvl)-

4.4a,5.6.7.8-hexahvdro-lH-pyrazolo[3.4-g]isoqumoline-4a-carboxylate 
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MeO.. ,-0 o O f <-j/ 

F 

[0216] Using HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. 

LCMS (Method F, ES-API): RT 2.26 min, m+H = 486.1. 

Intermediate 55, {R)~tert~bufryi l-{4-fliiorooliemi)-4a-(thiazoje-5-carbonvIj-4a,5,7,8-

5 tetrahYdro-tH-pyrazolo|"3.,4-gHsoquiaoIiiie-6(4H)-carbox.ylate 

[0217] 2-(Trimethylsilyl)thiazole (285 jil, 1.784 mmol) in dry ether (2 mL) was added to 

butyllithium (2.5 M in Hexanes) (731 p.1, 1.828 mmol) in dry ether (1 mL) at -78 °C. The 

reaction mixture was stirred at -78 °C for 30 minutes. A solution of (R)-6-tert-butyl 4a-methyi 1-

10 (4-fluorophenyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-4a,6(4H)-dicarboxylate 

(250 mg, 0.585 mmol) in dry ether (6 mL) 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 aqueous layer was extracted with ethyl acetate (3x15 

mL). The combined organic extracts were washed with brine (20 mL), dried over magnesium 

15 sulfate, filtered and concentrated in vacuo to give an orange solid. The crude product was 

purified by chromatography on silica gel (gradient: 0-40% ethyl acetate in isohexane) to afford 

(R)-tert-butyl l-(4-fluorophenyl)-4a-(2-(trimethylsilyl)thiazole-5-carbonyl)-4a,5,7,8-tetrahydro-

lH-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (88mg) as a yellow solid. LCMS (Method F, 

ES-API): RT 2.38 min, m+H = 481,2. 

r-s 

F 
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Intermediate 56, (R)-(l-(4-fluoropfaenyl)-6-fm-toIvjsiilfonyt)-4,4a,,5.,6.,7,,8-faexahYdro-lH-

pyrazolo|"3,4-g|isoqninoIin-4a-yI)methanol 

[0218[ Superhydride (1M solution in tetrahydrofuran, 43.2 mi, 43.2 mmol) was added slowly 

5 to a solution of (R)-methyl 1 -(4-fluorophenyl)-6-(m-tolyLsulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinoline-4a-carboxylate (5.2 g, 10.80 mmol) in tetrahydrofuran (100 mL) at 0 

°C and stirred for 2 hours. The reaction was quenched with ammonium chloride solution 

(aqueous, 100 mL) and ethyl acetate (100 mL) was added. The phases were separated and the 

organic phase was washed with brine (100 mL), dried (sodium sulphate) and solvent removed to 

10 give a yellow oil. The crude product was purified by chromatography on silica gel (gradient: 0-

80% ethyl acetate in isohexane) to afford (R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)methanol (4,45 g) as a white solid. 

LCMS (Method F, ES-API): RT 2.36 min, m+H = 454, 

[0219] The following intermediate 57 was similarly prepared from the appropriate starting 

15 materials: 

Intermediate 57. (R)-(6-((3,5-difluorophenvi)sulfonyr)-l-(4-fluorophenvl)-4,4a,5.6,7,8-

F 

F 

0220] LCMS (Method F, ES-API): RT 2.40 min, m+H = 476.2. 
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Intermediate §8. (R)-l-(4-fliiorooheiHi)-6-{m-toIvisiili'osivD-4,4a<5.,6,7,8-!iexa!iydro-lH-

•g|isoqninoIine-4a-carbaidefayde 

F 

[0221] (R)-(l-(4-Fluoropheiiyl)-6-(m-tolylsuIfonyl)-4,4a,5,6,7,8-hexahydro-iH~pyrazolo[3,4-

5 g]isoqu.inolin-4a-yl)methanol (3.5 g, 7.72 mmol) was dissolved in dichloromethane (80 ml.) and 

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

temperature for I hour. A saturated solution of sodium hydrogen carbonate (aqueous, 50 ml) was 

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

removed to give a pale yellow solid. The crude product was purified by chromatography on silica 

10 gel (gradient: 0-80% ethyl acetate in isohexane) to afford (R)-l-(4-fluorophenyl)-6-(m-

tolylsulfonyl)-4,4a,5,6,7,8-hexabydro-lH-pyrazolo[3,4-g]isoquinoline-4a-carbaldebyde (2.9 g) 

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

[0222] The following intermediates 59-61 were similarly prepared from the appropriate 

starting material: 

15 Intermediate 59. (R)-6-((3.5-difluorophenyDsulfony0- 1 -(4-fluorophenyl)-4.4a.5.6,7.8-

hexahydro-lH-pvrazolo[3.4-glisoquinoiine-4a-carbaldehyde 

[0223] LCMS (Method F, ES-API): RT 2.54 min, m+H = 474.2. 

Intermediate 60. (R)-l-(4-fluorophenyl)-6-((3,4.5-trifluorophenvi)sulfonvl)-4,4a,5,6,7,8 

20 
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[0224] LCMS (Method F, ES-API): RT 2.85 rain, m+H+CH3OH (sample prepared in CH3OH, 

giving methanol hemiac-etal) ::: 524,2. 

Intermediate 61. (RVtert-butyl l-(4-fTuorophenvl)-4a-( l-methyl-lH-pyrazole-4-carbonyl)-

5 4a.5,7.8-tetrahydro-iH-t>vrazoloj"3.4-g]isoquinoline-6f4H)-carboxylate 

\ 

F 

[0225] LCMS (Method F, ES-API): RT 2,24 min, us 11 - 478.2. 

Intermediate 62. (R)-(l-(4-flttoropheayl)-6-(m-toIyIsulfonyn-4,4a,5,6,7,8-hexahydro-U-I-

ovrazolol3,4-g|isoqoisioIis8-4a-yI)fovrimidis8-2-yI)-(R/S)-methanoI 

10 F 
[0226] To a stirred solution of 2-(tributylstannyI)pyrimidine (428 fil, 1.351 mmol) in dry 
tetrahydrofuran (5 mL) was added butyllithium (2.5 M in hexanes) (554 pi, 1.384 mmol) at -78 

°C. The reaction mixture was stirred at -78 °C for 1,5 hours. A solution of (R)-l-^-

fluorophenyrj^^ni-tolylsulfQnyr^^a.S^^S-hexahydrQ-lH-pyrazolofS^-gjisoquinoline^a-
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carbaldehyde (200 mg, 0.443 mmol) in dry tetrahydrofuran (5 mL) was added dropwise and the 

reaction mixture was stirred for 1.5 hours at -78 °C. Water (25 mL) was added and the aqueous 

layer was extracted with ethyl acetate (2x30 mL). The combined organic layers were washed 

with brine (30 mL), dried over magnesium sulfate, filtered and concentrated in vacuo. The 

5 residue was partitioned between acetonitrile (25 mL) and hexanes (15 ml,). The hexane layer 

was discarded. The acetonitrile layer was concentrated in vacuo to give a pale orange oil. The 

crude product was purified by chromatography on silica gel (gradient: 0-100% ethyl acetate in 

isohexane) to afford (R)-(l-(4-lTuorophenyl)-(5-(m4olyisulfonyi)-4,4a,5,6,7,8-hexa3iydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyrimidin-2-yl)methanol (75 mg) as a colourless oil. LCMS 

10 (Method F, ES-API): RT 2.27 min, m+H = 532.2. 

Intermediate 63. 2-(begizvItiiio)-6-(triflBoromet!ivDpyridisie 

[0227] To a suspension of sodium hydride (0.170 g, 4.24 mmol) in tetrahydrofuran (10 mL) 

was added phenylm ethane thiol (0.338 ml, 2.88 mmol) dropwise at 0 °C. The reaction mixture 

15 was stirred at 0 °C for 15 minutes then 2-fluoro-6-(trifluoromethyl)pyridine (0.365 ml, 3.03 

mmol) was added dropwise. The reaction mixture was stirred at 0 °C for 30 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-(benzylthio)-6-

20 (trifluoromethyl)pyridine (538 mg) as a colourless oil. LCMS (Method F, ES-API): RT 2.80 min, 
m+H = 270.1. 

Intermediate 64. 6-(trifluQromethvI)pyridine-2-sulfonrvt chloride 

[0228] To a suspension of 2-(benzylthio)-6-(trif!uoromethyl)pyridine (580 mg, 2.154 mmol) in 

25 acetic acid (8 mL) and water (4 mL) was added N-chlorosuccinamide (1438 mg, 10.77 mmol), 

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

O 

95 



WO 2013/177559 PCT/US2013/042732 

mixture was extracted with dichloromethane (2 x 10 mL). The organic extract was washed with 

saturated aqueous sodium hydrogen carbonate solution (10 mL) and saturated brine (10 mL), 

dried over magnesium sulfate, filtered and concentrated in vacuo to give 6-

(trifluoromethyl)pyridine-2-sulfonyl chloride (436 mg) as a colourless oil, LCMS (quenching 

5 with morpholine; Method F, ES-API): RT 1.84 min, (m+H+morpholine-Cl) = 297.1. 

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

materials: 

Intermediate 65. 2-{'trifluoromethyl)pvridine-4-sulfonyl chloride 

O 
Cl>jf .CF3 

10 [0230] LCMS (quenching with morpholine; Method F, ES-API): RT 2.03 min, 

(m+H+morpho line-Cl) = 297.1. 

Intermediate 66. 4-(trifluoromethyI)pyridine-2-sulfonvl chloride 

N„ 

LCMS (quenching with morpholine; Method F, ES-API): RT 1.85 min, 

15 (m+H+morpho line-Cl) = 297.1. 

67. 3-fluoro-4-(trifluoromethyl)benzene-l-s 

O 
Ck" 

^ CF3 

[0232] 3-FIuoro-4-(trifluoromethyl)aniline (5 g, 27.9 mmol) was dissolved in acetonitrile (10 

mL). The solution was cooled to 0 °C, and treated with tetrafluoroboric acid (48% aqueous 

solution, 6.49 mi, 41.9 mmol) and tert-butyl nitrite (4.98 mi, 41.9 mmol). The reaction mixture 

was maintained at 0 °C for 1 hour. In the meantime, a suspension of copper (I) chloride (4.15 g, 

41.9 mmol) in acetonitrile (40 mL) at 0 °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 evolution of gas. The reaction mixture was then allowed to warm 

to room temperature and stirred for 1 hour, after which time it was poured onto 100 mL of an 

ice/water slurry. Diethyl ether (150 mL) was added, causing a precipitate to form, which was 

5 removed by filtration. The filtrate was washed with water (100 mL) and brine (100 mL), dried 

over magnesium sulfate, filtered, and concentrated in vacuo to give 3-fluoro-4-

(trifluoromethyl)benzene-l-sulfonyl chloride (6.62 g) as an orange oil, LCMS (quenching with 

morpholine; Method F, ES-API): RT 2.25 min, (m+H+morpholine-CI) = 314.1. 

Intermediate 68. (R,Z)-2-tert-butyI 8a-methyl 7-(hydroxyinethyleiie')-6-oxo-3,4,6,7,8,8a-

10 hexahvdroisoquinoliiie-2,,8a('lH)-dicarboxylate 

[0233] Lithium hexamethyldisilazide (12,93 ml, 12.93 mmol) was added to diethyl ether (20 

mL) at -78 °C. (R)-2-tert-butyl 8a-methyl 6-oxo-3,4,6,7,8,8a-hexahydroisoquinoline-2,8a(IH)-

dicarboxylate (W02005087769) (1.0 g, 3.23 mmol) in ether (5 mL) was added followed by the 

15 addition of 2,2,2-trifluoroethyl formate (2.51 ml, 25.9 mmol) after 20 minutes. The reaction was 

stirred at -78 °C for 2 hours then allowed to slowly warm to room temperature. 1M hydrochloric 

acid (8 mL) was added, followed by water (10 mL) and ethyl acetate (lOmL). The organic phase 

was separated, washed with brine, dried (magnesium sulfate) and solvent removed to give (R,Z)-

2-tert-butyl 8a-methyl 7-(hydroxymethyIene)-6-oxo-3,4,6,7,8,8a-hexahydroisoquinoline-

20 2,8a(lH)-dicarboxylate (1.09 g) as a yellow oil. LCMS (Method F, ES-API): RT 1.99 min, m-H 
= 336. 

Intermediate 69. (R)-6-tert-butyI 4a-methyl l-phenyl-4a,5,7,8-tetrafaydro-lH-pyrazoIoi"3.4-

gjisoqi8isioIiiie-4a,6(4II)-dicarboxylate 
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MeCL J3 
,Boc 

[0234] (R,Z)-2-tert-butyl 8a-methyl 7-(hydroxymethyiene)-6-oxo-3,4,6,7,8,8a-

hexahydroisoquinoline-2,8a( 1 H)-dicarboxylate (1.09 g, 3.23 mmol) was suspended in acetic acid 

(20 mL), and sodium, acetate trihydrate (0.265 g, 3.23 mmol) a.ndpheny[hydrazine (0.318 ml, 

5 3.23 mmol) were added. The reaction mixture was stirred at room temperature for 30 minutes, 

then water (20 mL) and dichloromethane (20 mL) were added and the phases were separated via 

a phase separator. The solvent was removed to give an orange oil. The crude product was 

purified by chromatography on silica gel (gradient: 0-50% ethyl acetate in isohexane) to afford 

(R)-6-tert-butyl 4a-m.ethyl 1 ~phenyl-4a,5,7,8~tetrahydro~ lH-pyrazolo[3,4-g]isoqumolme-

10 4a,6(4H)-dicarboxylate (694 mg) as a pale yellow solid. LCMS (Method F, ES-API): RT 2.48 

min, m+H = 410. 

[0235] The following intermediates 70-73 were similarly prepared from appropriate starting 

materials: 

Intermediate 70. (R.)-6-tert-butyl 4a~methyl l-(pvridin-3-yiy4a,5.7.8-tetrahvdro-lH-

15 pvrazolo[3.4-glisoauinoline-4a.6(4HVdicarboxvlate 

0236] LCMS (Method F, ES-API): RT 2.03 min, m+H = 411 

Intermediate 71. (R)-6-tert-butvl 4a-methvi l-(3.4-difluorophenyl)-4a,5.7,8-tetrahvdro-lH-

pyrazolol"3.4-glisoquinoline-4a,6(4H)-dicarboxylate 
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MeCL ^.O 
„Boc 

[0237] LCMS (Method F, ES-API): RT 2,58 min, m+H = 446. 

Intermediate 72, (R)-6-tert-hutyl 4a-methyl l-(4-ehloropheny[)-4a,5.7,8-tetrahvdro-lH-

pyfazoio[3,4-glisoquinoline-4a.6(4H)-diearboxylate 

MeON JO 

LCMS (Method F, ES-API): RT 2,65 min, m+H = 444.2. 

Intermediate 73. (RV6-tert-butyl 4a-methvl l-(4-(trifluoromethyl)phenvlV4a.5.7,8-tetrahvdro-

lH-pyrazolo[3.4-g|isoquinoline-4a,6(4H)-dicarboxylate 

MeQ^.0 

N ̂ iT^i^N'Boc 

F,C 

10 [0239] LCMS (Method F, ES-API): RT 2,76 min, m+H = 478. 

Intermediate 74. 4-(benzvltfaio)-2-(triflnorometfayI)pyridiae 

CF, 
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[0240] 4-Ch[oro-2-(trifluoromethyl)pyridine (141 pi, 1.102 mmol), 1,8-

diazabicyclo[5.4.0]undec-7-ene (DRU) (199 jil, 1.322 mmol), and phenylmethanethiol (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 ether (25 mL) and water (25 

5 mL). The aqueous layer was extracted with ether (2 x 25 mL) and the combined organic layers 

were dried over magnesium sulfate, filtered and concentrated in vacuo to give a pale yellow oil. 

The crude product was purified by chromatography on silica gel (gradient: 0-30% ethyl acetate 

in isohexane) to afford 4-(benzylthio)-2-(trifluoromethyl)pyridine (224 mg) as a colourless oil. 

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

10 Intermediate 75. (R)-d-(4-fluoropheavl)-6-((3,4,5-trifluoropheiiyI)suIfoiivI)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoIo[3,4-t;lisoquiiiolia-4a-yDmethaiioI 

[0241] To a solution of (R)-methyl l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinoline-4a-carboxylate (1.0 g, 1.918 mmol) in 

15 anhydrous dichloromethane (30 mL) at -78 °C under a nitrogen atmosphere was added 

diisobutyl aluminium hydride (DIBAL-H) (1 M in Heptane) (7.67 ml, 7.67 mmol) dropwise over 

10 minutes. The reaction mixture was stirred at -78 °C for 1 hour. Water (10 mL) was then added 

and the reaction mixture stirred at -78 °C for 5 minutes, then warmed to room temperature over 

15 minutes. The solution was partitioned between ethyl acetate (150 ml,) and Rochelle's salt 

20 (150 mL). The organic layer was washed with Rochelle's salt (150 mL), brine (100 mL), dried 

over magnesium sulfate, filtered and concentrated in vacuo to give an off white solid. The crude 

product was purified by chromatography on silica gel (gradient: 0-90% ethyl acetate in 

isohexane) to afford (R)-(l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-1 H-pyrazolo[3,4-g]isoquinolm-4a-yl)methanol (680 mg) as awhile solid, LCMS 

F 
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Intermediate 76. 2-(benzyItfaio)-4-ftrifliiorometiiyDovridisie 

[0242] To a solution of phenylmethanethiol (356 p.l, 3,03 mmol) and 2~fluoro~4~ 

(trif]uoromethyl)pyridine (369 jil, 3.03 mmol) in dimethylformamide (5 mL) was added 

5 potassium carbonate (628 mg, 4.54 mmol). The reaction mixture was stirred at 60 °C for 2 hours, 

then cooled to room temperature, water (10 mL) was added, and the mixture was extracted with 

ethyl acetate (3 x 15 mL). The combined organic layers were washed with saturated aqueous 
sodium hydrogen carbonate solution (20 mL), brine (20 mL), dried over magnesium sulfate, 
filtered and concentrated in vacuo to give a pale yellow oil. The crude product was purified by 

10 chromatography on silica gel (gradient: 0-20% ethyl acetate in isohexane) to afford 2-

(benzylthio)-4-(trifluoromethyi)pyridine (510 mg) as a colourless oil. LCMS (Method F, ES-

API): RT 3.04 min, m • 11 = 270.1. 

Intermediate 77. 4-bromo-2-(pyrroIidm-1-yr)pyridiae 

15 [0243] 2,4-Dibromopyridine (1,0 g, 4.22 mmol) was dissolved in ethanol (40 mL) and 

pyrrolidine (1.733 ml, 21.11 mmol) was added. The reaction mixture was stirred at 70 °C for 20 

hours. The reaction mixture was cooled to room temperature and the solvent was removed in 

vacuo to give a pale yellow solid. The crude product was purified by chromatography on silica 

gel (gradient: 0-80% ethyl acetate in isohexane) to afford 2-bromo-4-(pyrrolidin-l-yl)pyridine 

20 (460 mg) as a white solid, and 4-bromo-2-(pyrrolidin-l -yl)pyridine (260 mg) as a white solid. 

LCMS (Method F, ES-API): RT 0.79 min, m+H = 227.1/229.1. 

Intermediate 78. (R)-(l-(4-fluoropfaenyl)-4,,4a,,5,,6.7,8-liexahydro-lH-pyrazolof3.,4-

gHsoqiiinoIin-4a-vI)(4-(triflnorometli\i)pyridin-2-\i)metfaanone 

101 



WO 2013/177559 PCT/US2013/042732 

CF3 

F 

[0244] (R)-tert-butyl l-(4-fluorophenyl)-4a-(4-(trifluoromethyl)picolinoyl)-4a,5,7,8-

tetrahydro-1 H-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (2 g, 2.65 mmol) was dissolved in 

a solution of HCI in dioxane (4M) (13.27 ml, 53.1 mmol) and the reaction mixture was stirred at 

5 room temperature for 45 minutes. The solvent was removed in vacuo to give an orange gum. 

This was treated with a mixture of 10% methanol (containing 1% of ammonia)/dichloromethane 
until complete dissolution of the gum, then the solvent was removed in vacuo to give an orange 
solid. The crude product was purified by chromatography on silica gel (gradient: 0-10% 

methanol (containing 1% of ammonia) in dichloromethane) to give (R)-(l-(4-fluorophenyl)-

10 4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifIuoromethyl)pyridin-2-

y!)methanone (810 mg) as a pale orange solid. LCMS (Method F, ES-API): RT 1.41 min, m+H :::: 

443.2. 

Intermediate 79. l-methvI-6-oxo-l,6-dihvdropvridine-3-siiIfoaic acid, a rn mors him salt 

15 [0245] Chlorosulphonic acid (2 ml, 30.1 mmol) was added cautiously dropwise by pipette over 

5 minutes to stirred neat l-methylpyridin-2(lH)-one (8.09 mi, 82 mmol) and the resulting 

viscous solution was stirred at 50°C for 40 hours. The cooled solidified reaction mixture was 

then added cautiously to water (100ml), giving a clear brown solution. This solution was 

concentrated in vacuo to 40ml, then made basic with concentrated ammonia solution, and 
20 washed with dichloromethane (6x100ml). The aqueous phase was then evaporated to give a 

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

(Method F, ES-API): RT 0.46 min, m-H = 188.0. 

Intermediate 80. (RVmethyl 6-((3,5-difhioro-4-methoxyphenvl)snIfonylVl-(4-

flnorophenvlV4.,4a,5,,6,7.8-hexahvdro-lH-pyrazolol"3.,4-gHsoqirinoIine-4a-carboxvlate 

[0246] To a solution of (R)-methyl l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-g]isoquinoline-4a-carboxylate (150 mg, 0.288 mmol) 

in dimethyl sulphoxide (4 mL) was added sodium methoxide (25% in methanol) (65.8 pi, 0.288 

10 mmol) dropwise. The reaction mixture was stirred at room temperature for 1 hour, then allowed 

to stand at room temperature overnight. The crude product was purified by column 

chromatography on silica gel (gradient: 0-50% ethyl acetate in isohexane) to afford (RVmethyl 

6-((3,5-difluoro-4-methoxyphenyl)sulfonyl)-l-(4-fluoropbenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinoline-4a-carboxylate (150 mg) as a pale yellow solid. LCMS (Method F, 

5 

F 

15 ES-API): RT 2.51 min, m+H = 534.2. 

Intermediate 81. (RVtert-btttyi l-(4-fluorophenYD-4a-(R/Sy(hvdroxY(l-methvI-lH-pyra 

4-vI)methvI')-4a,5,7,8-tetrahydro-lH-pyrazoIo[3,4-g]isoqttino[ine-6(4H)-carboxyIate 

\ 
,N-n 

F 
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[0247] To a solution of n-butyl lithium (2.5 M in Hexanes) (312 pi, 0.780 mmol) in 

tetrahydrofuran (2 mL) was added 4-iodo-l -methyl- IH-pyrazole (157 mg, 0.755 mmol) in 

tetrahydrofuran (1 mL) at -78 °C. The mixture was stirred at this temperature for 1 hour, then a 

solution of (R)-tert-butyl 1 -(4-fluorophenyl)-4a-formyl-4a,5,7,8-tetrahydro- lH-pvrazolo[3,4-

5 g]isoquinoline-6(4H)-carboxylate (100 mg, 0.252 mmol) in tetrahydrofuran (1 mL) was added 

dropwise to the reaction mixture. The mixture was stirred at this temperature for 30 minutes. 

Water (6 mL) and dichloromethane (8 mL) were added and the phases were separated using a 

phase separator cartrigde, The solvent was removed in vacuo to give an orange oil. 

[0248] A second reaction was performed with inverse addition of n-butyl lithium. To a 

10 solution of 4-iodo-l-methyl-lH-pyra.zole (157 mg, 0.755 mmol) in tetrahydrofuran (2 mL) was 

added n-butyl lithium (2.5 M in Hexanes) (312 ul, 0.780 mmol) at -78 °C. The mixture was 

stirred at this temperature for 1 hour, then a solution of (R)-tert-butyl 1-(4~fluorophenyl)-4a~ 

formyl-4a,5,7,8~tetrahydro~lH-pyrazolo[3,4-g]isoquinoline-6(4H)~carboxylate (100 mg, 0.252 

mmol) in tetrahydrofuran( 1 ml.) was added dropwise to the reaction mixture. The mixture was 

15 stirred at, this temperature for 30 minutes. Water (6 mL) and dichloromethane (8 mL) were added 

and the phases were separated using a phase separator cartrigde. The solvent, was removed in 

vacuo to give an orange oil, with a similar composition to the previous reaction product 

according to LC/M8 analysis. 

[0249] Both reaction products were combined and purified by column chromatography on 

20 silica gel (gradient: 0-100% ethyl acetate in isohexane) to afford (R)-tert-butyl l-(4-

fluorophenyl)-4a-(hydroxy (1 -methyl-1 H-pyrazol-4-yl)methyl)-4a,5,7,8-tetrahydro-1H-

pyrazolo[3,4-gJisoquinolme-6(4H)-carboxylate (41 mg) as a pale orange gum, LCMS (Method 

F, ES-API): RT 2,21 min, m+H - 480.2, 

Intermediate 82, {{R)-tert-butvl l-{4-fliioroi>!iemi)-4a-(4-(triflHoromethvI)i>icoImovj)-

25 4a,5,7J-tetrativdro-lH-PYrazojo[3.4-glisoqMmoIme-6(4H)-carboyyIate)) 
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y 
F 

A solution of 2~bronio-4~(trifluoromethyl)pyridine (2344 nil, 18.95 mmol) in dry ether 

(15 mL) was added dropwise over 15 minutes to a solution of isopropylmagnesium chloride 

(2M, 9.47 mi, 18.95 mmol) in dry ether (30 mL) at 0 °C, during which the solution darkened to a 

5 brown colour. After stirring at 0 °C for a further 45 minutes a solution of (R)-6-tert-butyl 4a-

methyl l-(4-fluorophenyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-4a,6(4H)-

dicarboxyiate (2.7 g, 6.32 mmol) in dry ether:tetrabydrofuran (4:1, 30 mL total) was added 

dropwise over 20 minutes at 0 °C, The resulting dark coloured solution was stirred at 0 °C for 20 

minutes, then stirred at room temperature for a further 2 hours. The reaction mixture was diluted 

10 with ice/water (20 mL), acidified with 1M HCI (40 mL) and extracted with ethyl acetate (100 

mL). The organic phase was washed sequentially with water (50 mL), saturated sodium 

hydrogen carbonate solution (50 mL) and brine (30 mL), dried (magnesium sulphate), filtered 

and evaporated in vacuo to give a brown gum. This was dissolved in acetonitrile (50 mL), 1M 

HQ (10 mL) was added, and the solution stirred for 2 hours at room temperature. Ethyl acetate 

15 (150mL) was added and the organic phase washed sequentially with brine (30 mL), saturated 

aqueous sodium hydrogen carbonate (50 mL) and further brine (30 mL). The organic phase was 

then dried (magnesium sulphate), filtered and evaporated in vacuo. 

[0251] The residual brown gum was purified twice by column chromatography on silica gel 

(gradients: 0-10% ethyl acetate in dichloromethane, and 0-30% ethyl acetate in isohexane) to 

20 give (R)-tert-butyi 1 -(4-fIuorophenyl)-4a-(4-(trifluoromethyl)picolinoyl)-4a,5,7,8-tetrahydro-l H~ 

pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (2.65 g) as a light brown foam. LCMS (Method 

F, ES-API): RT 2.91 min, m+H = 543. 

3. ((R)-tert-butyl l-(4-fliiorophesn'i)-4a-(t!i1azoIe-4-carbosivI)-4a,5J,8-
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F 

[02S2] A suspension of isopropylmagnesium chloride (2M in tetrahydrofuran, 1.755 ml, 3,51 

mmol) in dry ether (4.5 mL) at 0 °C was treated dropwise with a solution of 4-bromo-2-

(trimethylsilyl)thiazole (0.829 g, 3.51 mmol) in dry ether (2.5 mL) and the resulting suspension 

5 stirred at 0 °C for 1 hour. The suspension was then treated dropwise with a solution of (R)-6-tert-

butyl 4a-methyl l-(4-tIuorophenyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-

4a,6(4H)-dicarboxylate (0.5 g, 1.17 mmol) in dry ether:tetrahydrofuran (4:1, 5 ml. total volume) 

and the resulting suspension stirred at 0 °C for 15 minutes. The reaction mixture was then 

allowed to warm, to room temperature, and the solution stirred for a further 3 hours. The reaction 

10 mixture was cooled to 0 °C, and ice water (50 mL) added dropwise. The aqueous 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 oil. 

This was dissolved in acetonitrile (12 mL) and treated dropwise with 1M aqueous HCI (1171 p.1, 

1.171 mmol) and the resulting solution stirred at room temperature for 1.5 hours. The reaction 

15 was diluted with ethyl acetate (150 mL) and washed sequentially with brine (50 mL), saturated 

aqueous sodium hydrogen carbonate solution (50 mL), and further brine (50 mL). The organic 

layer was dried over magnesium sulphate and the solvent removed. The crude product was 

purified by column chromatography on silica gel (gradient: 5-95% ethyl acetate in isohexane) to 

afford (R)-tert-butyl 1 -(4-fluorophenyl)-4a-(thiazole-4-carbonyl)-4a,5,7,8-tetrahydro-1H-

20 pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (238 mg) as a pale yellow gum. LCMS (Method 

F, ES-API): RT 2.55 min, m+H = 481.2. 

Intermediate 84. 4-(t>es8zvItMo)-JH-l,2,3-triazoIe 
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N 

I N 
H 

[0253] Benzyl bromide (11.79 ml, 99 mmol) was added dropwise to a solution of sodium 1H-

i,2,3-triazo!e~5~thiolate (12.2 g, 99 mmol) in ethanol (100 mL) at 0 °C. The reaction mixture 

was allowed to warm to room, temperature and stirred for 20 minutes. The reaction mixture was 

5 diluted with ethyl acetate (100 mL) and washed with water (100 mL), brine (.100 mL) and dried 

(sodium sulphate). The solvent was removed to give 4-(benzylthio)-lH-l ,2,3-triazole (16.9 g) as 

a white solid. LCMS (Method F, ES-API): RT 1.66 min, m+H = 191.9; IH NMR (400 MHz, 

CDC13); 8 9.72 (IH, v br s), 7.47 (IH, s), 7.30-7.21 (5H, m), 4.12 (2H, s). 

Intermediates 85. Methylated Triazole 

85 a 4-(benzylthio)-2-methyl-2H~ 1,2,3-triazole Cl 
| N— 

85b 5-(benzylthio)-1 -methyl-1H-1,2,3-triazole sA^.s N; 

I 
N 

85c 4-(benzylthio)-1 -methyl-1H-1,2,3-triazole 
Ou, 

T v N 
\ 

10 

[0254] lodomethane (2.409 ml, 38.7 mmol) was added dropwise to a mixture of 4-

(benzylthio)-lH-l,2,3-triazole (3,7 g, 19.35 mmol) and potassium carbonate (5.88 g, 42,6 mmol) 

in N.N-dimethylformamide (40 mL) at 0 °C. The reaction was then allowed to warm to room 

temperature and stirred for 1 hour. Water (40 mL) and ethyl acetate (40 mL) were added and the 

15 phases separated. The organic phase was washed with water (2 x 40 mL), brine (40 mL), dried 

(sodium sulphate) and solvent was removed to give a yellow oil. The crude product was purified 

by column chromatography on silica gel (gradient: 0-100% ethyl acetate in isohexane) to afford 

three fractions: 
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[0255] Fraction 1 (1.61 g) as a colourless oil. LCMS (Method F, ES-API): RT 2.05 min, m+H 

= 206; IH NMR (400 MHz, DMSO-d6): 5 7.68 (IH, s), 7.35 - 7.19 (511. m), 4.18 (2H, s), 4.11 

(3H, s). 

[0256] Fraction 2 (816 mg) as a pale yellow oil. LCMS (Method F, ES-API): RT 1.79 min, 

5 m+H = 206: IH NMR (400 MHz, DMSO-d6): 5 7.71 (IH, s), 7.36 - 7.23 (3H, m), 7.22 - 7.14 

(2H, m), 4.09 (2H, s), 3.73 (3H, s). 

[0257] Fraction 3 (883 mg) as a pale yellow oil. LCMS (Method F, ES-API): RT 1.68 min, 

m+H = 206; IH NMR (400 MHz, DMSO-d6): 8 8.02 (IH, s), 7.34 - 7.19 (5H, m), 4.12 (2H, s), 

4.00 (3H, s). 

10 [0258] The following intermediates 86-88 were similarly prepared from appropriate starting 

materials: 

Intermediates 86. Ethylated Triazole 

86a 4-(benzylthio)-2-ethyl-2H-1,2,3-triazole 8 N 

U N 

86h 5-(benzylthio)~ 1 -ethyl-1H-1,2,3-tri azole 
LX > 

[i ,N 
N' 

86c 4-(benzyithio)~ 1 -ethyl-1H-1,2,3-tri azole 1 y 
N 

[0259] Fraction 1: LCMS (Method F, ES-API): RT 2.24 min, m+H = 220; IH NMR (400 

15 MHz, DMSO-d6): 8 7.69 (IH, s), 7.32 - 7.21 (5H, m), 4.39 (2H, q, J = 7.3 Hz), 4.18 (2H, s), 1.40 

(3H, t, j = 7.3 Hz). 
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[0260] Fraction 2: LCMS (Method F, ES-API): RT 1.96 min, m+H = 220; 1H NMR (400 

MHz, DMSO-d6): 8 7.74 (IH, s), 7.32 - 7.24 (3H, m), 7.21 - 7.16 (2H, m), 4.13 (2H, q, J = 7.3 

Hz), 4.12 (2H, s), 1.23 (3H, t, J - 7.3 Hz). 

[0261] Fraction 3: LCMS (Method F, ES-API): RT 1.85 min, m+H - 220; IH NMR (400 

5 MHz, DMSO-d6): 8 8.07 (IH, s), 7.31 - 7.19 (5H, m), 4.33 (2H, q, j = 7.3 Hz), 4.11 (2H, s), 1.38 

(311. t, J = 7.3 Hz). 

Isstermediates 87. Propylated Triazole 

87a 4-(benzylthio)-2-propyI-2H-1,2,3-triazole o 

J ^ / 

87b 5-(benzylthio)~ I -propyl-1H-1,2,3-triazole V 
87c 4-(benzylthio)-1 -propyl-1H-1,2,3-triazole X? 

10 [0262] Fraction 11 LCMS (Method F, ES-API): RT 2.36 min, m+H = 234.2; IH NMR (400 

MHz, DMSO-d6): 8 7.69 (IH, s), 7.28-7.27 (4H, m), 7.25-7.20 (IH, m), 4.32 (2H, t, J = 7.0 Hz), 

4.18 (2H, s), 1.83 (2H, sext, I = 7.0 Hz), 0.78 (3H, t, J = 7.0 Hz). 

[0263] Fraction 2: LCMS (Method F, ES-API): RT 2.08 min, m+H = 234.2; IH NMR (400 

MHz, DM SO-do): 8 7.74 (IH, s), 7.38-7.12 (5H, m), 4.13 (2H, s), 4.06 (2H, t, J = 7.0 Hz), 1.66 

15 (2H, sext, J = 7.0 Hz), 0.74 (3H, t, J = 7.0 Hz). 

[0264] Fraction 3: LCMS (Method F, ES-API): RT 2.01 min, m+H = 234.2; IH NMR (400 

MHz, DMSO-d6): 8 8.04 (IH, s), 7.29-7.19 (5H, m), 4.26 (2H, t, J = 7.0 Hz), 4.10 (2H, s), 1.77 

(2H, sext, J = 7.0 Hz), 0.78 (3H, t, J = 7.0 Hz). 

Intermediates 88. IsopropvMed Triazole 
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88a 4-(benzylthio)-2-isopropyl-2H-1,2,3-triazole N 

88b 5-(benzylthio)-1 -isopropyl-1H-1,2,3-triazole OLV^ T'-N 
N 

88c 4-(benzylthio)-1 -isopropyl-1H-1,2,3-triazole 
o 

T "N 
N' 

[0265] Fraction 1: LCMS (Method F, ES-API): RT 2.41 min, m+H = 234; 1H NMR (400 

MHz, DMSO-d6): 8 7.67 (IH, s), 7.31-7.21 (5H, m), 4.76 (IH, sept, J = 6.7 Hz), 4.17 (2H, s), 

1.44 (6H, d, J = 6.7 Hz). 

5 [0266] Fraction 2: LCMS (Method F, ES-API): RT 2.09 min, m+H - 234; IH NMR (400 

MHz, DMSO-d6): 8 7.77 (IH, s), 7.32-7.12 (5H, m), 4.60 (IH, sept, J = 6.7 Hz), 4.11 (2H, s), 

1.29 (6H, d, J = 6.7 Hz). 

[0267] Fraction 3: LCMS (Method F, ES-API): RT 1.99 min, m+H = 234; 1H NMR (400 

MHz, DMSO-d6): 8 8.10 (IH, s), 7.30-7.18 (5H, m), 4.76 (IH, sept, J = 6.7 Hz), 4.10 (2H, s), 

10 1.43 (611, d . i 6.7 I !;•-). 

Intermediates 89. Preparation of" Su 8 tony I CMoride 

89a 2-methyl-2H-1,2,3-triazole-4-suifonyl 
chloride 

C!02SX 

r N— i 
j 

89 b 1 -methyl-1H-1,2,3 -tr iazo le - 5 - sulfonyl 
chloride 

CI02S, 

z: 

89c 1 -methyl- 1H-1,2,3-triaz.ole~4~sulfonyl 
chloride 

CI02S, V-N ! Y i 
\ | 
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10268] Sulfonyl chlorides of Fractions 1, 2 and 3 from Intermediate 85 were prepared 

according to the following preparations: 

10269] Preparation 1, Sulfonyl Chloride of Intermediate 85 Fraction 1: N-chlorosuccinimide 

(3.38 g, 25.3 mmol) was added to a solution of Intermediate 85 Fraction 1 (1.3 g, 6.33 mmol) in 

5 acetic acid (32 mL) and water (16 mL) and stirred at room temperature for 1 hour. Water (40 

mL) was added and the mixture was extracted with ethyl acetate (40 mL). The organic phase was 

washed with saturated aqueous sodium hydrogen carbonate solution (40 mL), brine (40 mL), 

dried (magnesium sulfate), and solvent removed to give Preparation 1 (1.35 g) as a pale yellow 

oil. LCMS (Method F, ES-API; quenching into morpholine): RT 1.09 min, m+morpholine-Cl = 

10 233.1; IH NMR (400 MHz, (1X13): 8 8.11 (IH, s), 4.36 (3H, s). 

[0270] Preparation 2, Sulfonyl Chloride of Intermediate 85 Fraction 2: Chlorine gas was 

bubbled through a solution of Intermediate 85 Fraction 2 (200 mg, 0.974 mmol) in 

dichloromethane (15 mL) and water (3 mL) for 2 minutes at 0 °C then the reaction mixture was 

stirred at 0 °C for a further 5 minutes. Water (10 mL) was added and the mixture was extracted 

15 with dichloromethane (10 mL). The organic phase was dried over magnesium sulfate, filtered 

and concentrated in vacuo to give Preparation 2 (317 mg) as a colourless oil. LCMS (Method F, 

ES-API; quenching into morpholine): RT 1.17 min, m+morpholine-Cl = 233.1; 1HNMR (400 

MHz, CDC!3): 8 8.27 (IH, s), 4.40 (3H, s). 

[0271] Preparation 3, Sulfonyl Chloride of Intermediate 85 Fraction 3: N-chlorosuccinimide 

20 (2.60 g, 19.49 mmol) was added to a solution of Intermediate 85 Fraction 3 (1.0 g, 4.87 mmol) in 

acetic acid (26 mL) and water (13 mL) and stirred at room temperature for 2 hours. Water (40 

mL) was added and the mixture was extracted with ethyl 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 (810 mg) as a colourless 

25 oil. LCMS (Method F, ES-API; quenching into morpholine): RT 0.86 min, m+morpholine-Cl:::: 

233.1; IH NMR (400 MHz, (1X13): 8 8.22 (IH, s), 4.25 (3H, s). 

[0272] The following intermediates 90-92 were similarly prepared from appropriate starting 

materials: 

Intermediates 90. Preparation of Suifonvl Chloride 
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90a 2-ethy 1-2H-1,2,3-triazole-4-sulfonyl 
chloride 

Cj02Sx^,N / 
[ Vi—' 

N' 

90b I - ethy 1 -1H-1,2,3 -tri azo le-5 - sulfonyl 
chloride 

CIOJS J} V N 

90c 1 -ethyl-1H-1,2,3-triazoIe-4-sulfonyi 
chloride 

Ci02Sx j>^ 

N 

[0273] Preparation I, Sulfonyl Chloride of Intermediate 86 Fraction 1: LCMS (Method F, ES-

API; quenching into morpholine): RT 1,37 min, m+moipholine-Cl = 247; 1HNMR (400 MHz, 

CDC13): 6 8.11 (IH, s), 4,62 (2H, q, J = 7.4 Hz), 1,66 (3H, t, J = 7.4 Hz). 

5 [0274] Preparation 2, Sulfonyl Chloride of Intermediate 86 Fraction 2: LCMS (Method F, ES-

API; quenching into morpholine); RT 1.37 min, m+morpholine-Cl = 247; IH NMR (400 MHz, 

CDC13): 8 8.27 (IH, s), 4.75 (2H, q, J = 7.3 Hz), 1.70 (3H, t, J = 7.3 Hz). 

[0275] Preparation 3, Sulfonyl Chloride of Intermediate 86 Fraction 3: LCMS (Method F, ES-

API; quenching into morpholine): RT 1,44 min, m+morpholine-Cl = 247; IH NMR (400 MHz, 

10 CDC13): 6 8.23 (IH, s), 4.56 (2H, q, J = 7.4 Hz), 1,67 (3H, t, J = 7.4 Hz). 

Intermediates 91. Preparation of Sulfonyl Chloride 

91a 2-propyI-2H-1,2,3-triazole-4-sulfonyl 
chloride 

CI02S N 

N 

91b 1 -propyl-1H-1,2,3-triazole-5-sulfonyl 
chloride 

CIO9S. jM 

N 

91c 1 -propyl-IH-1,2,3-triazole-4-sulfonyl 
chloride 

CI02Sx-N 
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[0276] Preparation 1, Sulfonyl Chloride of Intermediate 87 Fraction 1: LCMS (Method F, ES-

API; quenching into morpholine): RT 1.62 min, m+morpholine-Cl:=: 261.2; IH NMR (400 MHz, 
CDC13): 5 8.11 (IH, s), 4.53 (2H, t, J = 7.1 Hz), 2.08 (2H, sext, J= 7.1 Hz), 0.98 (3H, t, J = 7.1 

Hz). 

5 [0277] Preparation 2, Sulfonyl Chloride of Intermediate 87 Fraction 2: LCMS (Method F, ES-

API; quenching into morpholine): RT 1.58 min, m+morpholine-Cl = 261.1; IH NMR (400 MHz, 

CDC13): 5 8.27 (IH, s), 4.68-4.64 (2H, m), 2.12 (2H, sext, J = 7,1 Hz), 1.05 (3H, t, J = 7.1 Hz). 

[0278] Preparation 3, Sulfonyl Chloride of Intermediate 87 Fraction 3: LCMS (Method F, ES-

API; quenching into morpholine): RT 1,38 min, m+morpholine-Cl = 261.2; IH NMR (400 MHz, 

10 CDC13): 5 8.21 (IH, s), 4.46 (2H, t, J = 7.1 Hz), 2.04 (2H, sext, J = 7,1 Hz), 1.02 (3H, t, J = 7.1 

Hz), 

Intermediates 92. Preparation of Sulfonyl Chloride 

92a 2-isopropyl-2H-1,2,3-triazole-4-sulfonyl 
chloride 

CI0-SVN / wn 
92b I -isopropyl- IH-1,2,3-triazole-5-sulfony 1 

chloride 
V CIOZS. Nx 

i >.N 
N 

92c 1 -isopropyl-1H-1,2,3-triazole-4-sulfonyl 
chloride 

[0279] Preparation 1, Sulfonyl Chloride of Intermediate 88 Fraction 1: LCMS (Method F, ES-

15 API; quenching into morpholine): RT 1,64 min, m+morpholine-Cl = 261; 1H NMR (400 MHz, 

CDC13): 6 7.62 (IH, s), 4,76 (IH, sept., J = 6,7 Hz), 1.46 (6H, d, J = 6.7 Hz). 

[0280] Preparation 2, Sulfonyl Chloride of Intermediate 88 Fraction 2: LCMS (Method F, ES-

API; quenching into morpholine): RT 1.57 min, m+morpholine-Cl = 261; IH NMR (400 MHz, 

DMSO-d6): 5 7,60 (IH, s), 5.25 (IH, sept., J = 6,7 Hz), 1.49 (6H, d, J = 6.7 Hz), 
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[0281] Preparation 3, Sulfonyl Chloride of Intermediate 88 Fraction 3: LCMS (Method F, ES-

API; quenching into morpholine): RT 1.47 min, m+morpholine-Cl::: 261; IH NMR (400 MHz, 

CDC13): 5 8.26 (IH, s), 4.95 (IH, sept., J = 6.7 Hz), 1.68 (6H, d, J = 6.7 Hz). 

Intermediate 93. (RVmethyl l-f4-flnorophenyIV6-(ri-propyI-lH-pvrazol-4-yl)siiIfoiiylV 

4.,4a,,5,,6,7.8-hexahvdro-lH-pyrazolo|"3.,4-g'iisoqirinoliiie-4a-carboxvIate 

°^° io 
i/^if y 

^N' 

F 

[0282] Made by the method of Intermediate 33, using HCI (4M solution in dioxane) in place of 

trifiuoroacetic acid/dichloromethane. LCMS (Method F, ES-API): RT 2.22 min, m+H = 500, 

Intermediate 94. 

Isomer A 

(R)-methyi 1 -(4-fluorophenyl)-6-((2-
methyl-2H-1,2,3-triazol-4-

yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-
1 H-pyrazol o [ 3,4-g] isoquinoline-4a-

carboxylate 

Me0.^,0 Q ^ 

NTT i Y >-

P 
F 

Isomer B 

(RVmethyl 1 -(4-fluorophenyl)-6-(( 1 -
methyl-1H-1,2,3-tr ia zo 1- 5 -

yl)suifonyl)-4,4a,5,6,7,8-hexahydro-
lH-pyrazolo[3,4-g]isoquinoiine-4a-

carboxylate 

MeG^^.0 o O , "fY %' J 
N ,1 A j L .N 

0 
F 
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(R)-methyi 1 -(4-fluorophenyl)-6-(( I -
methyl-1H-1,2,3-triazo 1-4-

yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-
1 H-pyrazolo [3,4-g] isoquinoline-4a-

carboxvlate 

[0283] Made from Preparation 1 of Intermediate 89 by the method of Intermediate 33, using 

HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. LCMS (Method 
F, ES-API): RT 2.10 min, m+H = 473.1. 

5 Intermediate 95. 

Isomer 
A 

(R)-methyl l-(4-
fluorophenyl)-6-((2-propyl-

2H-l,2,3-triazol-4-
yl)sulfonyi)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo[3,4-

g]isoquinoline-4a-
carboxylate 

MeO^O 0_Q 

NA/V > 

0 
F 

Isomer 
B 

(R')-methyl 1 -(4-
fluorophenyl)-6-(( 1 -propyl-

1H-1,2,3-triazol-5-
yl)sulfonyi)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo[3,4-

g]isoquinoline-4a-
carboxyiate 

MeOv^O o 0 r—-\ f ¥ r \ 
•OCD'» 
V 
F 

Isomer 
C 

(R')-methyl 1 -(4-
fluorophenyl)-6-(( 1 -propyl-

1H-1,2,3-triazol-4-
yl)sulfonyi)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo[3,4-

g]isoquinoline-4a-
carboxyiate 

Me°V° °^° 
unTif\% 

( 
I 

F 
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10284] Made from Preparation 1 of Intermediate 91 by the method of Intermediate 33, using 

HCI (4M solution in dioxane) in place of trifiuoroacetic acid/dichloromethane. LCMS (Method 

F, ES-API): RT 2.40 min, m+H = 501.2. 

Example 1. {R)-("l-(4-fliioroplienyD-6-((4-(trifliiorometfayl)plieayDsiilfoByI)-4.4a,5,,6.,7.,8-

5 hexahydro-lH-pyrazoloi"3,4-g|isoquiaolin-4a-yI)(pyridia-2-\i)methanone 

[02851 A solution of (R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)su[fonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yr)-(R/S)-methanol (3.1 

g, 5.3 mmol) in dry dichloromethane (25 mL) was treated with l,l,l-triacetoxy-l,l-dihydro-l,2-

10 benziodoxol-3(lH)-one (3.2 g, 7,54 mmol; Dess-Martin periodinane) and the reaction mixture 

stirred for 1 hour at room temperature. The reaction mixture was cooled and treated with 

saturated sodium hydrogen carbonate solution (125 mL) followed by dichloromethane (50 mL). 

The mixture was stirred for 10 minutes and the phases separated. The aqueous phase was 

extracted with further dichloromethane (x2) and the combined organic phases dried over sodium 

15 sulfate. The solids were removed by filtration, the filtrate was concentrated under reduced 

pressure and the residue purified by column chromatography on silica gel (gradient; 20-30% 

ethyl acetate in cyclohexane) to afford (R)-(l-(4-fluorophenyl)-6-((4-

(trif]uoromefhyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro~lH-pyrazolo[3,4-g]isoquir!olin-4a-

yl)(pyridin-2-yl)methanone as a pale yellow foa.ni (2.20 g). The product was further purified by 

20 preparative Hplc (C-18 column efusing with 80% aqueous methanol) to give (R)-(l~(4~ 

fluorophenyI)-6-((4-(trif!uoromethyl)phenyl) sulfonyl)-4,4a,5,6,7,8~hexahydro-lH~pyrazolo[3,4~ 

g]isoquinolin-4a~yi)(pyridin-2-yl) methanone as a white solid (1,10 g). LCMS (Method D, ESI): 

RT 5.61 min, m+H - 583.0; IH NMR (400 MHz, CDCI3): 6 8,62 (ddd, I - 4.8, 1.7, 3.0 Hz, 1 

if): 7.85-7.86 (m, 1 H); 7.80-7.81 (m, 3 H); 7,70 (d, J = 8.3 Hz, 2 If): 7.44-7.45 (m, 3 H); 7.27 (s, 
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1 H); 7.16 (t, J - 8.5 Hz, 2 H); 6.49 (d, J - 2.2 Hz, 1 H); 5.56 (dd, J - 12.3, 2.1 Hz, 1 H); 4.26 (d, 

i - 16.9 Hz, 1 H); 3.86-3.89 (m, 1 H); 2.83-2.84 (m, 3 H); 2.54-2.56 (m, 2 H). 

10286] Alternative preparation of Example 1: (R)-tert-butyl l-(4-fluorophenyl)-4a-picolinoy[-

4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (109.5 g) was suspended 

5 with stirring in a 4 N HCl/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 

corresponding HCI salt as an amber oil. The salt was suspended in dichloromethane (1.5 L) and 

Hunig's base (150 g, 1150 mmol) was added. When the suspension had cleared a solution of 4-

(trifluoromethyi)benzenesuifonyl chloride (67.0 g, 275 mmol) in dichloromethane (100 mL) was 

10 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% aqueous sodium chloride solution (500 

mL) and then concentrated. The crude product, was purified by column chromatography on silica 

gel (300 g), eluting with heptane/ethyl acetate (4:1 to 1:1), to give (R)-(l~(4~fiuorophenyl)-6-((4-

(trifluoromethyl)phenyl)su]fonyl)-4,4a,5,6,7,8-hexahydro-lH~pyrazolo[3,4-g]isoquinolin-4a~ 

15 yl)(pyridin-2-yl)methanone (78 g) as a pale yellow powder, 

[0287] The following examples were similarly prepared from the appropriate intermediate: 

Example 1A. (R)-(l-(4-fluoropheiiyl)-6-((4-(trifluorometh>i)pheavl)suIfoiiyl)-4,4a,5<6,7,8-

20 [0288] LCMS (method E), Rt = 12,56 min (MH)+ 586,2; !H NMR (400 MHz, CDC13): 5 7.82 

(d, J = 8.2 Hz, 2 H); 7.71 (d, J = 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 H); 6.53 (d, J = 2,3 Hz, 1 H); 5.59 (dd, J = 12.5, 2,1 Hz, 1 H); 4.41 (d, J = 16.7 Hz, 

1 H); 3,92-3.95 (m, 1 H); 3.83 (s, 3 H); 2.81-2.82 (m, 3 H); 2.57-2.59 (m, 2 H)„ 

/ 

F 

117 



WO 2013/177559 PCT/US2013/042732 

Example IB. (R)-(l-('4-fluorophen\i)-6-((4-(trifluoromethyl)pheii\i)sulfonyI)-4.4a,5<6,7.,8-

hexafaydro-lH-pyrazolo}3,4-glisoqiiiiiolin-4a-yl')(pyridiii-3-yl)methanone 

N 

[0289] LCMS (Method D, ESI): RT 5.17 min, m+H = 583.0; IH NMR (400 MHz, CDCl.-): 8 

5 8.91 (d, J = 2.2 Hz, 1 H); 8.71 (dd, J = 4.8, 1.7 Hz, 1 H); 8.01 (dt, J = 8.0, 2.0 Hz, 1 H); 7.94 (d, J 

= 8.2 Hz, 2 H); 7.82 (d, J = 8.3 Hz, 2 H); 7.41-7.42 (m, 3 H); 7.35 (dd, J = 8.0, 4.8 Hz, 1 H); 7.18 

(t, J = 8.5 Hz, 2 H); 6.44 (s, 1 H); 4.60 (dd, J = 11.4, 1.9 Hz, 1 H); 3.89 (dd, J = 10.9, 4.9 Hz, 1 

H); 3.38 (d, J = 17.5 Hz, 1 H); 2.80 (d, J = 17.6 Hz, 1 H); 2.55 (d, I = 11.4 Hz, 1 H); 2.48 (td, J = 

11.5, 3.4 Hz, 1 H); 2.26-2.29 (m, 2 H). 

10 Example 1C. (R)-d-f4-flnoropfaenyl)-6-(Y4-('triflnorometfayDpheiiyl')snIfoiiyD-4,,4a.5,6,7,8-

Iiexa!ivdr0-lH-pvraz0l0j3,4-g]is0qiiisi0liii-4a-yI)(tMaz0l-2-vI)methasi08ie 

[0290] LCMS (Method D, ESI): RT 5.50 min, m+H = 589.0; 1H NMR (400 MHz, CDCI3): 6 

8.00 (d, J = 3.1 Hz, 1 H); 7.83 (d, J = 8.2 Hz, 2 H); 7.68-7.69 (m, 3 H); 7.42-7.43 (m, 2 H); 7.29 

15 (s, 1 if): 7.17 (t, I - 8.5 Hz, 2 H); 6.54 (d, J - 2.3 Hz, 1 II): 5.51 (dd, I - 12.5, 2.1 Hz, I H); 4.20 

(d, J = 16.8 Hz, 1 H); 3.91-3.95 (m, 1 H); 2.85-2.86 (m, 3 H); 2.57-2.59 (m, 2 II). 

[0291] Alternative preparation of Example lc: (R)-tert-butyl l-(4-fluorophenyl)-4a-(thiazole-

2-carbonyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (76.1 g) was 
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deprotected using 4 N HCl/dioxane solution (400 mL) at 20-25°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 dichloromethane (1.0 L) and Hunig's base (85.0 g , 650 

mmol) was added. When the suspension became a clear solution 4-

5 (trifluoromethyl)benzenesulfonyl chloride (37.2 g, 152 mmol) in dichloromethane (100 mL) was 

added. The mixture was stirred overnight at 20-25°C. The reaction mixture was quenched with 

water (250 mL) and the organic layer washed with 15% aqueous sodium chloride solution (500 

mL) then concentrated. The crude product was purified twice by column chromatography on 

silica gel (300 g then 800 g), eluting with heptane/ethyl acetate (3:1), to give (R)-(l-(4-

10 fluorophenyl)~6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(thiazol-2-yl)metha.none (54.2 g) as a pale yellow powder. 

15 [0292] LCMS (Method D, ESI): RT 5.24 min, m+H = 588.0; IH NMR (400 MHz, CDCl.-): 8 

7.82-7.84 (m, 4 H); 7.40-7.41 (m, 2 H); 7.33 (s, 1 H); 7.17 (t, J = 8.5 Hz, 2 H); 6.58 (d, j = 2.4 

Hz, 1 H); 5.27 (dd, J = 12.9, 2.1 Hz, 1 in: 4.14 (d, J = 16.8 Hz, 1 II): 3.97 (t, J = 7.9 Hz, 1 H); 

2.85-2.87 (m, 2 H); 2.75 (d, J - 12.9 Hz, 1 H); 2.65 (s, 3 H); 2.56-2.58 (m, 2 H). 

Example IE. (R)-n-(4-fluorophenvfl-6-ff4-('trifluoromethvr)phenv'0suIfonvD-4.,4a.5.6..7,8-

20 hexahvdro-lH-pyrazolo(3,4-g1isoqHinolin-4a-yl')(oxazol-4-yl)methaiione 

F 
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[0293] LCMS (Method D, ESI): RT 5.32 min, m+H = 573.0; 1H NMR (400 MHz, CDC13): 6 

7.86 (d, J = 8.2 Hz, 2 H); 7.76-7.78 (m, 3 H); 7.41 (dd, J - 8.6, 4.8 Hz, 2 H); 7.35 (s, 5 II): 7.31 

(s, 1 II): 7.17 (t, I - 8.4 Hz, 2 H); 6.54 (s, I H); 5.38 (d, J = 52.6 Hz, 1 H); 4.52 id. J = 16.8 Hz, 1 

5 H); 3.91 -3.94 (m, 1 H); 2,82-2.84 (m, 3 H); 2.55-2.58 (m, 2 H). 

Example IF. (R)-d-(4-fluorophenyl)-6-((4-("trifluoromethYl)pheny1)suIfoavI)-4.,4a.,5.6,,7,8-
hexahydro-lH-pyrazoIo[3,4-glisoquinolin-4a-yI)(oxazoI-2-vnmethanone 

[0294] LCMS (Method D, ESI): RT 5.35 min, m+H = 572.9; IH NMR (400 MHz, CDCL): 8 

10 7.86 (d, J = 8.2 Hz, 2 H); 7.77-7.78 (m, 3 H); 7.40-7.41 (m, 2 H); 7.35 (d, J = 0.7 Hz, 1 H); 7.30 

(s, 1 H); 7.16 (t, I = 8.5 Hz, 2 H); 6.54 (d, J = 2.3 Hz, 1 H); 5.38 (dd, I = 12.6, 2.1 Hz, 1 H); 4.12 

(d, J = 16.8 Hz, 1 H); 3.91-3.94 (m, 1 H); 2.82-2.83 (m, 3 H); 2.55-2.57 (m, 2 H). 

Example 1G. (R)-('l-(4-fluoropheayl')-6-((4-(trifluoromethyI)pheiiyl')suIfoiiyD-4,4a,5,6,7,8-
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>5| LCMS (Method D, ESI): RT 5.38 min, m+H = 571.9; 1H NMR (400 MHz, CDC13): 6 

7.86 (d, J = 8.2 Hz, 2 H); 7.75 (d, J = 8.2 Hz, 2 H); 7.57 (dd, J = 1.7, 0.8 Hz, I If): 7.41-7.42 (m, 

2 H); 7.31 (s, 1 H); 7.22 (dd, J = 3.6, 0.8 Hz, 1 H); 7.15-7.16 (m, 2 H); 6.55-6.52 (m, 2 H); 4.96 

(dd, J = 12.3, 2.0 Hz, 1 H); 3.86 (dd, J = 10.8, 5.6 Hz, 5 H); 3.63 (d, J - 16.9 Hz, 1 H); 2.76-2.78 

(m, 3 H); 2.58-2.60 (m, 5 H); 2.47 (d, J - 14.8 Hz, 1 H). 

Example IH, (R)-(l-(4-fluorooheiiv!)-6-((4-(trifluorometli\j)phem1)sujfomi)-4,4a,5g6,7J-

10 [0296] LCMS (Method D, ESI): RT 5.56 min, m+H = 587.9; IH NMR (400 MHz, CDCI3): S 

7.92 (d, J = 8.2 Hz, 2 H); 7.76-7.78 (m, 3 H); 7.61 (dd, I = 5.0, 1.1 Hz, 1 H); 7.45 (dd, J = 8.7, 

4.7 Hz, 2 H); 7.36 (s, 1 H); 7.19 (t, I = 8.4 Hz, 2 H); 7.03 (dd, J = 5.0, 3.9 Hz, 1 H); 6.51 (s, 1 H); 

4.64 (d, J = 11.5 Hz, 1 H); 3.87 (d, J = 9.1 Hz, 1 H); 3.41 (d, J = 17.5 Hz, 1 H); 2,82 (d, J = 17.5 

Hz, 1 H); 2,67 (d, J = 11.5 Hz, 1 H); 2.56-2.60 (m, 1 H); 2.47-2,50 (m, 1 H); 2.39 (d, J = 13.6 

15 Hz, 1 H). 

PYrazolor3.4-glisoqmnoMa-4a-yl)(oxazol-2-y 
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F 

[0297] LCMS (Method F, ES-API): RT 2,53 min, m+H = 519.1; IH NMR (400 MHz, 

CDC13): 6 7.82 (IH, d, J = 0.6 Hz), 7,55-7.52 (2H, m), 7,44-7.38 (5H, m), 7.31 (IH, s), 7.19-

7.13 (2H, m), 6.52 (IH, d, J = 2.3 Hz), 5,40 (IH, dd, J = 12.5, 2.0 Hz), 4.12 (IH, d, J = 16.9 Hz), 

5 3.91-3,85 (IH, m), 2.92-2,82 (2H, m), 2.68 (IH, d, J = 12.5 Hz), 2.53-2,42 (5H, m). 

Example 1J, n?)-0-Y4-fluorophenyI)-6-(m-tolylsuIfoiivl)-4.,4a,,5.6,7,8-hexahvdro-lH-

[0298] LCMS (Method F, ES-API): RT 2.38 min, m+H = 530.2; 1H NMR (400 MHz, 

10 CDC13): 5 8.92 (2H, d, J - 4.8 Hz), 7.49-7.36 (7H, m), 7.32 (IH, s), 7-19-7.13 (2H, m), 6.47 
(IH, d, J = 2.1 Hz), 5.12 (IH, dd, J = 12.1, 2.0 Hz), 4.13 (IH, d, J = 16.9 Hz), 3.80-3.76 (IH, m), 

2.95 (IH, d, J = 16.9 Hz), 2.88-2.79 (IH, m), 2.61 (IH, d, J = 12.2 Hz), 2.46-2.37 (5H, m). 

Example IK. (R)-(6-((3,,5-diflHorophenyl)siiH'onyI)-l-(4-fluQrophenyl)-4,4a,i5,6.,7.,8-

hexahvdro-lH-pvrazoIor3.4-g1isoquiaolin-4a-vI)(4-methoxvpyridin-2-\i)methanone 

F 
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F 

F 

[0299] LCMS (Method F, ES-API): RT 2.78 min, m+H = 581.2; 1H NMR (400 MHz, 

CDC13): 6 8.46 (IH, d, J = 4.9 Hz), 7.45-7.39 (3H, in). 7.29 (IH, s), 7.21-7.14 (4H, m), 7.00-

6.95 (2H, m), 6.49 (IH, s), 5.63-5.60 (IH, m), 4.30 (IH, dd, J = 16.9, 2.1 Hz), 3.88-3.83 (4H, m), 

5 2.89-2,78 (3H, m), 2.63-2,57 (IH, m), 2.53-2.49 (IH, m). 

triflttorophenvl)suIfonyl)-4.,4a,5.6,7,8-hexahvdro-lH-pvrazolo[3.,4-glisoqttinolin-4a-

yPmethanone 

10 [0300] LCMS (Method F, ES-API): RT 3.19 min, m+H = 597.2; IH NMR (400 MHz, 

CDC13): 8 8.49 (IH, dd, J = 4.9, 0.6 Hz), 7.70 (IH, m), 7.45-7.41 (2H, m), 7.33-7.30 (4H, m), 

7.19-7.14 (2H, m), 6.50 (IH, d, J = 2.0 Hz), 5.58 (IH, dd, J = 12.5, 2.0 Hz), 4.24 (IH, d, J = 16.9 

Hz), 3.91-3.86 (IH, m), 2.92-2.80 (3H, m), 2.73-2.67 (3H, m), 2.56-2.51 (IH, m), 1.27 (3H, t, J 
= 7.5 Hz), 

15 Example "1M. fR)-fl-(4-fhioropfaeiiYl')-6-('(3.,4«5-trifhiorophenyl)sulfoir»i)-4,,4a.5,6,7,8-

hexahydro-lH-pyrazoIoi"3,4-g|isoquiaolin-4a-yI)(4-methox\7pyridin-2-vl)methanone 
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OM0 

F 

F 

F 

[0301] LCMS (Method F, ES-API): RT 2,97 min, m+H = 599.2; IH NMR (400 MHz, 

CDC13): 6 8.42 (IH, d, J = 4.9 Hz), 7,45-7.41 (2H, m), 7,37 (IH, d, J = 2.5 Hz), 7,33-7.30 (2H, 

m), 7.27 (IH, s), 7.19-7.14 (2H, m), 6.97 (IH, dd, J = 5.8, 2,5 Hz), 6.50 (IH, d, J = 2.0 Hz), 5,58 

5 (IH, dd, J = 12.1, 2.0 Hz), 4.28 (IH, d, J = 16.9 Hz), 3.91-3.85 (4H, m), 2.91-2.78 (3H, m), 2.70-

2,63 (IH, m), 2.55-2.50 (IH, m). 

Example 2. (-R)-(l-(4-flMorophen.vl)-6-('(4-fluoropheaYl')Sttlfonvl)-4,4a.,5,6.7,8-hexahvdro-

IH-pvrazolo[3,4-glisoquiaoIiii-4a-Yl)(pvridm-2-vI')methan.oiie 

10 [0302] A solution of (R)-( 1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridi.n-2-yl)methanone in dichloromethane (2,5ml) (2.7 mL, ~0.2 mmol) 

containing disiopropylethylamine (174}iL, lmmol) was added to 4-fluoro-pheny! sulfonyl 

chloride (48 mg, 0.25 mmol) and diisopropylethylamine (100 jiL, 0.57 mmol) and the mixture 

stirred for 1.25 hours. The reaction mixture was concentrated under reduced pressure and the 

15 residue was purified by column chromatography on silica gel (gradient: 20-30% ethyl acetate in 

cyclohexane) to afford (R)-(l-(4-fluorophenyl)-6-((4-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone as a white solid (72 

mg). LCMS (Method D, ESI): RT 5.32 min, m+H = 533,0; IH NMR (400 MHz, CDCI3): 5 8.62-
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8.63 (m, 1 H); 7.85-7.86 (m, 2 H); 7.69-7.70 (m, 2 H); 7.44-7.45 (m, 3 H); 7.28 (s, 1 III: 7.14 (dt, 

1 = 12.9, 8.5 Hz, 4 H); 6.48 (d, J = 2.2 Hz, 1 H); 5.51 (dd, J = 12.2, 2.1 Hz, 1 H); 4.29 (d, J = 

16.9 Hz, 1 H); 3.82-3.86 (m, 1 H); 2.84-2.86 (m, 2 H); 2.72 (d, J = 12.2 Hz, 1 H); 2.46-2.51 (m, 

2 H). 

5 [0303] The following examples were similarly prepared from the appropriate intermediate: 

Example 2A, (R)-(6-((3-flHorobepzvl)sHlfoayl)-l-{4-flnorophenyI)-4,4a,5.6,7<8-hexahydro-

lH-pyrazoIo[3.,4-g|isoquinoIia-4a-yg)(thiazoI-2-yI)methaaone 

[0304] LCMS (Method F, ES-API): RT 2.48 min, m+H = 552.9; IH NMR (400 MHz, CDC13): 

10 5 8.07 (IH, d, J = 3.1 Hz), 7.68 (IH, d, J = 3.1 Hz), 7.47-7.41 (2H, m), 7.35-7.30 (2H, m), 7,20-

7.14 (2H, m), 7.09-7.04 (3H, m), 6.53 (IH, s), 5,43 (IH, dd, J = 7.1, 2,0 Hz), 4.23 (IH, d, J = 

16.8 Hz), 4,08 (IH, d, J= 13.8 Hz), 4,02 (IH, d, J = 13.8 Hz), 3.61-3.59 (IH, m), 3,07 (IH, d, J 

= 13.1 Hz), 2.85 (IH, d, J = 16.8 Hz), 2.73-2,64 (2H, m), 2.45-2.37 (IH, m). 

Example 2B. ((4aR)-l-(4-fluoropiieiiyi)-6-((({WS)-tetraiiydrofiiragi-2-yDmet!iyi)suIfomi)-

[0305] LCMS (Method F, ES-API): RT 2,28 min, m+H = 528.9; 11! NMR (400 MHz, CDCk): 

5 8.07-8.06 (IH, m), 7.66 (IH, d, J = 2.9 Hz), 7.48-7.44 (2H, m), 7.33 (IH, s), 7.20-7.14 (2H, 

m), 6.57 (IH, s), 5.47 (IH, ddd, J = 17.5, 13.1, 2.2 Hz), 4.32-4.10 (211. m), 3.88-3.72 (3H, m), 

F 

15 

F 
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3.25 (IH, dd, J = 43.6, 13.4 Hz), 3.13-2.81 (5H, m), 2.56-2.50 (IH, m), 2.40 (IH, s), 2.13-2.02 

(IH, m), 1.91-1.84 (2H, m). 

Example 2C. (R)-(l-f4-flaoropfaenyl)-6-("o-tol\isiijfonyI)-4.4a,5,6.,7.,8-faexafaydro-lH-
pyrazolo|"3,4-g|isoqniaoIin-4a-yI)('pyridia-2-yl)methanone 

[0306] LCMS (Method F, ES-API): RT 2.61 min, m+H = 528.8; IH NMR (400 MHz, 

CDC13): 6 8.34 (IH, ddd, J = 4.7, 1.8, 0.8 Hz), 7.85 (IH, dd, J = 7.6, 1.5 Hz), 7.81-7.79 (IH, m), 

7.65 (IH, dt, J = 7.6, 1.8 Hz), 7.46-7.41 (2H, m), 7.32 (IH, ddd, J = 7.6, 4.8, 1.4 Hz), 7.24-7.14 

(5H, m), 6.93-6.91 (IH, m), 6.52 (IH, s), 5.49 (IH, dd, J = 12.8, 2,1 Hz), 4,20 (IH, d, J = 16.9 

10 Hz), 3,98-3.95 (IH, m), 3,08 (IH, d, J= 12.8 Hz), 2,90-2.82 (3H, m), 2,60-2.54 (IH, m), 2,34 

(3H, s). 

Example 2D, ('RV('6-('('4-ethvlphenvl)sulfonvl)-l-(4-fluorophenvl')-4.4a.5,6.7.8-hexahvdro-

15 [0307] LCMS (Method F, ES-API): RT 2.75 min, m+H = 542.8; 1H NMR (400 MHz, 

CDC13): 5 8.66 (IH, ddd, J = 4.7, 1.7, 0.8 Hz), 7.91-7.89 (IH, m), 7.84 (IH, dt, J = 7.5, 1.8 Hz), 

7.61-7.58 (2H, m), 7.47 (IH, ddd, J = 7.5, 4.7, 1.4 Hz), 7.44-7.40 (2H, m), 7.27-7.22 (3H, m), 

7.19-7.13 (2H, m), 6.46 (IH, d, J = 2.1 Hz), 5.50 (111. dd, J = 12.4, 2.1 Hz), 4.31 (IH, d, J = 16.9 

5 F 

F 
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Hz), 3.84-3.79 (IH, m), 2,91-2.77 (2H, m), 2.72-2.65 (3H, m), 2.47-2.38 (2H, m), 1.25 (3H, t, 
= 7.5 Hz). 

2E. l-(4- ^l)-6-(m-tolvIsuIfomTD-4,4a,S,6,7J 

0 ;° 

10 

)8] LCMS (Method F, ES-API): RT 2.62 min, m+H = 528.8; IH NMR (400 MHz, 

CDC13): 5 8.66 (IH, ddd, J = 4.7, 1.7, 0.8 Hz), 7.91-7.89 (IH, m), 7.84 (IH, dt, I = 7.4, 1.7 Hz), 

7.50-7.40 (5H, m), 7.36-7.34 (2H, m), 7.29 (IH, s), 7.19-7.13 (2H, m), 6.47 (IH, d, I = 2.1 Hz), 

5.51 (IH, dd, J = 12,4, 2.1 FIz), 4.31 (IH, d, J = 16.9 Hz), 3.84-3.80 (IH, m), 2.92-2.78 (2H, m), 

2.68 (IH, d, J = 12.4 FIz), 2.49-2.40 (5H, m). 

LCMS (Method F, ES-API): RT 2.68 min, m+H = 548.8; IH NMR (400 MHz, 

15 CDC13): 5 8.66 (IH, ddd, J = 4.7, 1,7, 0.8 Hz), 7.91-7.88 (IH, m), 7,84 (IH, dt, I - 7.5, 1.8 Hz), 

7.66-7,65 (IH,m), 7.59-7.56 (IH, m), 7.52-7.47 (2H, m), 7.46-7.41 (3H, m), 7.29 (IH, s), 7.19-

7.13 (2H, m), 6.49 (IH, d, J = 2.5 Hz), 5.55 (IH, dd, J = 12.2, 2.1 Hz), 4.29 (IH, d, I - 16.9 Hz), 

3.87-3,82 ( IH, m), 2.92-2.75 (3H, m), 2.56-2.47 (2H, m). 
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Example 2G. (R)-(i-(4-fMoroohem7I)-6-ff3-methoxvoheiivI)suIfo8ivD-4,4a,S,6,7.8-

hexafavdro-lH-pyrazoio}3,4-glisoqiiiiiolin-4a-vl')(pvridiii-2-vl)methanone 

(r 

F 

[0310] LCMS (Method F, ES-API): RT 2,60 min, m+H = 545.2; IH NMR (400 MHz, 

5 CDC13): 6 8.65 (IH, ddd, J = 4,7, 1.7, 0,8 Hz), 7.91-7.88 (IH, m), 7.83 (IH, dt, J = 7.5, 1.8 Hz), 

7.49-7.36 (4H, m), 7.29 (2H, m), 7.19-7.13 (3H, m), 7.05 (IH, ddd, J = 8,3, 2.5, 0.9 Hz), 6.47 

(IH, d, J = 2.1 Hz), 5,50 (IH, dd, J = 12.2, 2.1 Hz), 4.30 (IH, d, J = 16.9 Hz), 3.85-3,80 (4H, m), 

2,91-2.78 (2H, m), 2,72 (IH, d, J = 12.2 Hz), 2.51-2.44 (2H, m). 

Example 211, (Tt)-(6-((4-chloro-3-fluoropheiivDsiilfon.v])-l-('4-fluoropheavD-4,4a,5«6.,7.,8-

10 hexahvdro-lH-PYrazolo[3.4-glisoqumo}ia-4a-vl)(pvridin-2-vl)methaaoae 

[0311] LCMS (Method F, ES-API): RT 2.78 min, m+H = 567.1; IH NMR (400 MHz, 

CDC13): 5 8.63-8.61 (IH, m), 7.89-7.82 (2H, m), 7.50-7.41 (6H, m), 7.28 (IH, s), 7.19-7.13 (2H, 

m), 6.50 (IH, d, J = 2.1 Hz), 5,54 (IH, dd, J = 12.2, 2.1 Hz), 4.27 (IH, d, J = 16.9 Hz), 3.89-3,85 

15 (Hi, m), 2.90-2.79 (3H, m), 2.61-2.49 (2H, m). 

Example 21. (R)-(l-(4-fluorophenYD-6-((4-methoxYPheiiYDsulfoavl)-4,4a,5,6,7,8-hexahYdro-

lH-pvrazoIo|'3,4-glisoquinoIin-4a-Yr)(pyridm-2-vI)methanone 

F 
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iS 

F 

[0312] LCMS (Method F, ES-API): RT 2,57 min, m+H = 545.2; IH NMR (400 MHz, 

CDC13): 6 8.63 (IH, ddd, J = 4.7, 1.7, 0,8 Hz), 7.91-7,88 (IH, m), 7.83 (IH, dt, J = 7.6, 1.8 Hz), 

7.64-7.60 (2H, m), 7,48-7.40 (31!. in). 7,29 (IH, s), 7,19-7.13 (211. m), 6.93-6,89 (211. m), 6.47 

5 (IH, d, J = 2.1 Hz), 5,48 (IH, dd, J = 12.2, 2.1 Hz), 4.30 (IH, d, J = 16.9 Hz), 3.85-3,79 (4H, m), 

2,90-2.77 (2H, m), 2,65 (IH, d, J = 12.2 Hz), 2.48-2.39 (2H, m). 

10 [0313] LCMS (Method F, ES-API): RT 2.74 min, m+H = 547.2; IH NMR (400 MHz, 

CDC13): 8 8.65 (IH, ddd, J = 4.7, 1.7, 0.8 Hz), 7.91-7.88 (IH, m), 7.84 (IH, dt, J = 7.6, 1.8 Hz), 

7.49-7.40 (3H, m), 7.37 (IH, dd, J = 8.1, 2.1 Hz), 7.33-7.26 (3H, m), 7.19-7.13 (2H, m), 6.48 

(IH, d, J = 2.1 Hz), 5.52 (IH, dd, J = 12.2, 2.1 Hz), 4.30 (IH, d, J = 16.9 Hz), 3.85-3.80 (IH, m), 

2.91-2.77 (2H, m), 2.71 (IH, d, J = 12.2 Hz), 2.51-2.44 (2H, m), 2.31 (3H, d, J = 1.7 Hz). 

15 Example 2K. ("R)-('l-(4-fliioropfaeiiYl)-6-(pfaeiiylsiilfoiiyl)-4,,4a,5.6,7,8-liexafaydro-lH-

Pvrazolol3,4-g]isoqiiisioMsi-4a-yD(pyridisi-2-yDmet!iaiiosie 

F 
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F 

[0314] LCMS (Method F, ES-API): RT 2,57 min, m+H = 515.2; 1H NMR (400 MHz, 

CDC13): 6 8.66 (IH, ddd, J = 4,7, 1.7, 0,8 Hz), 7.92-7,89 (IH, m), 7.84 (IH, dt, J = 7.6, 1.8 Hz), 

7.71-7.68 (2H, m), 7,58-7.53 (IH, in). 7,50-7.40 (5H, in). 7,29 (IH, s), 7.19-7,13 (2H, m), 6.47 

5 (IH, d, J = 2.1 Hz), 5,53 (IH, dd, J = 12.2, 2.1 Hz), 4.31 (IH, d, J = 16.9 Hz), 3.85-3,81 (IH, m), 

2,91-2.78 (2H, m), 2,67 (IH, d, J = 12.2 Hz), 2.48-2.40 (2H, m). 

Example 2L. (T^)-(l-(4-fluorophen.v])-6-(Y2-fluorophenyI)sulf<fflyl)-4,4a.,5.,6.7,,8-hex.alivdro-

lH-pvrazolo[3,4-glisoquiaoIi.n-4a-Yl)(pyridm-2-vI')methan.oiie 

10 [0315] LCMS (Method F, ES-API): RT 2.57 min, m+H = 533.2; IH NMR (400 MHz, 

CDC13): 8 8.64 (IH, ddd, J = 4.7, 1.7, 0.8 Hz), 7.85-7.82 (IH, m), 7.80 (IH, dt, J = 7.6, 1.8 Hz), 

7.73-7.68 (I H, m), 7.52-7.41 (4H, m), 7.28 (IH, s), 7.19-7.10 (4H, m), 6.50 (IH, d, J = 2.1 Hz), 

5.60 (IH, dd, J = 12.2, 2.1 Hz), 4.29 (IH, d, J = 16.9 Hz), 3.97-3.93 (IH, m), 3.01 (IH, dd, J = 

12.8. 1.2 Hz), 2.91-2.72 (3H, m), 2.52-2.48 (IH, m). 

15 Example 2M. (R)-(l-(4-fliiorop!iem1)-6-((l-met!iyl-l H-n\TazoI-4-vl)su8ronvl)-4<4a,,5.,6,7.8-

faexafaydro-lH-pyrazoloi"3,,4-g|isoqninolm-4a-yI)(pyridin-2-yl)metfaanone 

F 
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\ 

N 

F 

[0316] LCMS (Method F, ES-API): RT 2.17 min, m+H = 519.1; IH NMR (400 MHz, 

CDC13): 6 8.66 (IH, ddd, J = 4.7, 1.7, 0.8 Hz), 7.91-7.89 (IH, m), 7.84 (IH, dt, J = 7.6, 1.8 Hz), 

7.68-7.65 (2H, m), 7.49-7.42 (3H, m), 7.30 (IH, s), 7.20-7.14 (2H, m), 6.49 (IH, d, J = 2.1 Hz), 

5 5.46 (IH, dd, J = 12,2, 2.1 Hz), 4.31 (IH, d, J = 16.9 Hz), 3.91 (3H, s), 3.80-3.76 (IH, m), 2.91 

(IH, d, J = 16.9 Hz), 2.88-2.79 (IH, m), 2.68 (IH, d, J = 12.2 Hz), 2.50-2,41 (2H, m). 

Example 2N, n^)-d-(4-fluorophenyl)-6-((6-(trifluoromethvI)pyridiii-3-yl)sulfonYl)-

4.,4a,,5.6,7,8-hexahvdro-lH-pyrazolor3.,4-glisoqttinolin-4a-y1)(pyridin-2-yl)methaaon.e 

10 [0317] LCMS (Method F, ES-API): RT 2.65 min, m+H = 584.1; IH NMR (400 MHz, 

CDC13): 8 8.97 (IH, d, J = 2.2 Hz), 8.63-8.61 (IH, m), 8.14 (IH, dd, J = 8.3, 2.2 Hz), 7.85-7.82 

(2H, m), 7.73 (IH, d, J = 8.3 Hz), 7.51-7.46 (IH, m), 7.44-7.40 (2H, m), 7.27 (IH, s), 7.20-7.14 

(2H, m), 6.50 (IH, d, J = 2.1 Hz), 5.62 (IH, dd, j = 12.2, 2.1 Hz), 4.22 (IH, d, J = 16.9 Hz), 

3.96-3.92 (IH, m), 2.93 (IH, d, J = 12.6 Hz), 2.90-2.80 (2H, m), 2.73-2.66 (IH, m), 2.56-2.53 

15 (IH, m). 

Example 2Q. (R)-(l-(4-flHoropheayI)-6-tos\i-4,4a.5,6<7,8-hexahydro-lH-pyrazoIoj3,4-

glisoqi8MoIi!i-4a-vi)(pvridiE-2-vI)methasiosie 

F 
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F 

[0318] LCMS (Method F, ES-API): RT 2,68 min, m+H = 529.2; IH NMR (400 MHz, 

CDC13): 6 8.65 (IH, ddd, J = 4.7, 1.7, 0.8 Hz), 7.91-7,88 (IH, m), 7.83 (IH, dt, J = 7.6, 1.8 Hz), 

7.58-7.56 (2H, m), 7.49-7.40 (31!. in). 7.29 (IH, s), 7.26-7.24 (2H, m), 7.19-7.13 (2H, m), 6.46 

5 (IH, d, J = 2.1 Hz), 5.49 (IH, dd, J = 12.2, 2.1 Hz), 4.31 (IH, d, J = 16.9 Hz), 3.84-3.79 (IH, m), 

2.90-2.77 (2H, m), 2,65 (IH, dd, J = 12.8. 1.2 Hz), 2.47-2,38 (5H, m). 

Example 2P, (TlM6-((4-flttoro-3-(trifluoromethYl)phen.v1)sulfoiivI')-1-(4-fluorophenyl)-

4.,4a,,5.6,7,8-hexahvdro-4H-pyrazolor3.,4-glisoqttinolin-4a-y1)(pyridin-2-yl)methaaon.e 

10 [0319] . LCMS (Method F, ES-API): RT 2.78 min, m+H = 601.1; IH NMR (400 MHz, 

CDC13): 8 8.62-8.60 (IH, m), 7.94 (IH, dd, J = 6.6, 2.2 Hz), 7.90-7.80 (3H, m), 7.49-7.39 (IH, 

m), 7.44-7.40 (2H, m), 7.27 (IH, s), 7.26-7.22 (IH, m), 7.20-7.13 (2H, m), 6.50 (IH, d, J = 2.1 

Hz), 5.55 (I H, dd, J = 12.2, 2.1 Hz), 4.24 (IH, d, J = 16.9 Hz), 3.91-3.87 (IH, m), 2.90-2.80 (3H, 

m), 2.65-2,59 (IH, m), 2.55-2.50 (IH, m). 

15 Example 20. (R)-4-((l-(4-fluorophenyl')-4a-picoliaoyI-4a<S,7.,8-tetrahvdro-lH-pyrazolof3,4-

gjisoqiiinoliii-6(4H)-yI)siilfonyI)benzonitriIe 

F 
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.CN 

F 

[0320] LCMS (Method F, ES-API): RT 2,49 min, m+H = 540.0; IH NMR (400 MHz, 

CDC13): 6 8.63 - 8,61 (IH, m), 7.87 - 7,83 (2H, m), 7.82 - 7,77 (2H, m), 7.73 - 7.70 (2H, m), 

7.49 (IH, ddd, J = 6.2, 4,8, 2,7 Hz), 7,44 - 7.39 (2H, m), 7.27 (IH, m), 7.18 - 7.12 (2H, m), 6.49 

5 (IH, d, J = 2.0 Hz), 5,56 (IH, dd, J = 12.3, 2.0 Hz), 4.24 (IH, d, J = 16,9 Hz), 3.89 - 3,85 (IH, 

m), 2.88 - 2.79 (3H, m), 2.61 - 2.49 (2H, m). 

10 [0321] LCMS (Method F, ES-API): RT 2.52 min, m+H = 546.0; IH NMR (400 MHz, 

CDC13): 5 8.61 (IH, ddd, J = 4.7, 1,7, 0.9 Hz), 8.49 (IH, dd, J = 2.5, 0.6 Hz), 7.89 - 7,79 (2H, 

m), 7.76 (IH, dd, J = 8.8, 2.5 Hz), 7.47 - 7.41 (3H, m), 7.28 (IH, s), 7.58 - 7.13 (2H, m), 6,71 

(IH, dd, J = 8.8, 0,6 Hz), 6.49 (III. d, J = 2,1 Hz), 5,52 (IH, dd, J = 12.2, 2.1 Hz), 4.27 (IH, d, J 

= 16.9 Hz), 3.98 (3H, s), 3.90 - 3.82 (IH, m), 2,90 - 2.75 (3H, m), 2,58 - 2.48 (2H, m). 

15 Example 28, f R)-n-f4-fBuoronhenvO-6-((tetrahvdro-2I I-ovrao-4-\1)sajfonv1h4,4a.5,6.7.8-

hexahvdro-lH-pyrazoIoi"3,4-glisoqaiaolin-4a-vI)(pyridia-2-yl)methanone 

F 
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[0322] LCMS (Method F, ES-API): RT 2,21 min, m+H = 523.2; IH NMR (400 MHz, 

CDC13): 6 8.69-8.68 (IH, m), 7.90-7.88 (IH, m), 7.84 (IH, dt, J = 7.4, 1.8 Hz), 7.52-7,42 (3H, 

m), 7.29 (IH, s), 7.21-7.15 (2H, m), 6.52 (IH, d, J = 2.1 Hz), 5.60 (IH, dd, J = 12.2, 2.1 Hz), 

5 4.20(lH,d, J= 16,9 Hz), 4.00-3.83 (4H, m), 3.28 (lH,d, J= 12,9 Hz), 3,15 (lH,dt, J= 11.9, 

2.5 Hz), 3,05-2.98 (2H, m), 2.91 (IH, d, J = 16.9 Hz), 2,84-2.74 (IH, m), 2.55-2.51 (IH, m), 

1.84-1,65 (4H, m). 

10 F 
[0323] LCMS (Method F, ES-API): RT 2,65 min, m+H = 521.1: 11! NMR (400 MHz, 

CDC13): 5 8.68 (5II. ddd, J = 4.7, 1.7, 0.9 Hz), 7.90 (1H, dt, J = 7.8, 1.2 Hz), 7.84 (1H, td, J 

7.5. 1.8 Hz), 7.50-7.43 (3H, m), 7.29 (IH, s), 7.21-7.15 (2H, m), 6.53 (IH, d, J = 2.1 Hz), 5.59 

(IH, dd, J = 13.1, 1.9 Hz), 4.26 (IH, d, J = 16.9 Hz), 3.86-3.80 (IH, m), 3.26 (IH, d, J = 13.2 

15 Hz), 2.98 (IH, td, J = 12.4, 3.2 Hz), 2.92 (IH, d J = 16.9 Hz), 2.78 (IH, tdd, J = 14.8, 5.8, 2.1 

Hz), 2.64 (IH, tt, J = 12.3, 3.3 Hz), 2.51 (IH, dt, j 14.7, 2.3 Hz), 2.02-1.95 (IH, m), 1.84-0.85 

(9H, m). 
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Example 211. (R)-(6-ffl-etfayl-lH-pyrazol-5-\i)siijfonyI)-l-(4-fliioropfaeiiYl')-4,4a,,5.,6,,7,8-

5 [0324] LCMS (Method F, ES-API): RT 2.67 min, m+H = 601.2; IH NMR (400 MHz, 

CDC13): 8 8.81 (IH, d, J = 4.9 Hz), 8.13 (IH, m), 7.71-7.69 (IH, m), 7.47-7.42 (2H, m), 7.40 

(IH, d, J = 2.0 Hz), 7.28 (IH, s), 7.21-7.15 (2H, m), 6.59 (IH, d, J = 2.0 Hz), 6.55 (IH, d, J = 1.6 

Hz), 5.52 (IH, dd, J = 12.6, 2.0 Hz), 4.35-4.23 (2H, m), 4.18 (IH, d, J = 16.9 Hz), 3.92-3.87 (IH, 

m), 3.02 (IH, d, J = 12.8 Hz), 2,92 (IH, d, J = 16.9 FIz), 2.89-2.74 (2H, m), 2.59-2.55 (IH, m), 
10 1.40 (3H, f, J = 7,3 Hz). 

Example 2V, (R)-(6-((3,5-dimethyl-ni-pyrazo]-4-vI)siil:fonyl)-l-(4-fluorophen.v])-

4,4a,5.6,7,8-hexahvdro-lH-pvrazolor3,4-glisoqttmolm-4a-vl)(4-(trifluoromethvl)pyri.diii-2-

vDmethanone 

15 [0325] LCMS (Method F, ES-API): RT 2.37 min, m+H = 601.3; IH NMR (400 MHz, 

CDC13): 8 8.79 (IH, d, i = 4.9 Hz), 8.12 (IH, m), 7.67 (IH, dd, J = 4.9, 1.0 Hz), 7.47-7.42 (2H, 

m), 7.27 (IH, s), 7.21-7.15 (2H, m), 6.53 (IH, d, J = 2.1 Hz), 5.42 (IH, dd, J = 12.3, 2.0 Hz), 

F 

CF 

F 
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4.19 (IH, d, J = 16.9 Hz), 3.87-3.83 (IH, m), 2.93 (IH, d, J = 16.9 Hz), 2.91 (IH, d, J = 12.8 

Hz), 2.85-2.80 (IH, m), 2.72-2.76 (IH, m), 2.56-2.52 (IH, m), 2.32 (6H,s). 

Example 2W. (R)-(6-('('lH-imidazoI-4-yI)sulfoii\i)-l-(4-fluorophenyI)-4<4a,5.,6,7,8-

hexahydro-lH-pyrazoIoj3,4-glisoqHinolin-4a-yl')(4-(triflHoromethvI)pyridin-2-

5 yDmethanone 

F 

[0326] LCMS (Method F, ES-API): RT 2.18 min, m+H = 573.2; IH NMR (400 MHz, 

CDC13): 8 10.27 (IH, br s), 8.84 (IH, d, J = 4.9 Hz), 8.13 (IH, m), 7.67 (IH, dd, J = 4.9, 1.0 Hz). 

7.64 (IH, s), 7.49 (IH, s), 7.46-7.41 (2H, m), 7.30 (IH, s), 7.20-7.14 (2H, m), 6.51 (IH, d, J = 

10 2.0 Hz), 5.55 (IH, dd, J= 12.6, 2.0 Hz), 4.22 (IH, d, J= 16.9 Hz), 3.88-3.84 (IH, m), 3.01 (IH, 

d, J= 12.7 Hz), 2,94 (IH, d, J= 16.9 Hz), 2,86-2.77 (IH, m), 2,71-2.64 (IH, m), 2,50-2.47 (IH, 

m). 

Example 3. (R)-(l-(4-fluorophen.v])-6-((6-morpholmopyridm-3-yI')Sttlfonyl)-4,4a,5,6,7,8-

[0327] A solution of (R)~(6-((6-chloropyridin-3-yl)siilfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone (80 mg, 0.14 mmol) 

and morpholine (150 p.L, 1.73 mmol) in acetonitrile (2.5 mL) was heated at 100°C for 70 
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minutes in a microwave reactor. The reaction mixture was concentrated and the residue purified 

by column chromatography on silica gel (gradient: 30-60% ethyl acetate in cyclohexane) to 

afford (R)-(l-(4-fluorophenyl)-6-((6-morpholinopyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone as a colourless glass (70 mg). 

5 LCMS (Method D, ESI): RT 4.94 min, m+H = 601.0; IH NMR (400 MHz, CDC13): 5 8.63 (ddd, 

J = 4.8, 1.7, 0.9 Hz, 1 H); 8.44 (d, J = 2.5 Hz, 1 H); 7.84-7.85 (m, 2 H); 7,66 (dd, J = 9.1, 2.5 Hz, 

1 H); 7,44-7.45 (m, 3 H); 7.29 (s, 1 H); 7.16 (t, J = 8.5 Hz, 2 H); 6.49-6.50 (m, 2 H); 5.49 (dd, J 

= 12.1, 2,1 Hz, 1 H); 4.28 (d, J = 16.9 Hz, 1 H); 3,80 (t, I = 4.8 Hz, 5 H); 3.63 (t, j = 4.8 Hz, 4 

H); 2.83-2.85 (m, 2 H); 2.71 (d, J = 12.1 Hz, 1 H); 2.47-2.50 (m, 2 H). 

10 Example 4. (R)-(l-(4-flHProphenyl)-6-((6-(pyrroIidin-l-yI)pyridin-3-yI')suIfoiiyl)-

[0328] A mixture of (R)-(6-((6-cbloropyridin-3-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-y3)methanone (500 mg, 0.180 mmol) 

15 and pyrrolidine (37.5 jiL, 0.450 mmol) in acetonitrile (2 mL) was stirred at 40 °C for O.Shour, 

The reaction mixture was cooled to room temperature and concentrated in vacuo to give a yellow 

oil. The crude product was purified by column chromatography on silica gel (gradient: 0-100% 

ethyl acetate in isohexane) to give a white solid. This was further purified by preparative HPLC 

(Gilson, Acidic (0.1% Formic acid), Agilent Prep C-18, 5 p.m, 21.2x50 mm column, 30-95% 

20 acetonitrile in water) to afford (R)-(l-(4-fluorophenyl)-6-((6-(pyrroiidin-l-yl)pyridin-3-

yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-g]isoquinolin-4a-yl)(fhiazol-2-

yl)methanone as a white solid (51 mg). LCMS (Method F, ES-API): RT 2,43 min, m+H ::: 590.9; 

111 NMR (400 MHz, CDCi3): 8 8.45 (IH, dd, J = 2.0, 0.5 Hz), 8.01 (IH, d, i = 3.1 Hz), 7.63-7.59 

(211. m), 7.46-7.41 (2H, m), 7.29 (111. s), 7.19-7.13 (2H, m), 6.51 (IH, d, J = 2.1 Hz), 6.27 (IH, 

25 d, J = 9.1 Hz), 5.47 (IH, dd, J = 12.2, 2.1 Hz), 4.20 (IH, d, J = 16.8 Hz), 3.87-3.83 (IH, m), 

F 
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2.91-2.82 (2I:L m), 2.71 (IH, 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)-(l-(4-fli8oropliesivl)-6-((4-fli8oropheiivI)siiIfom1)-4,4a,S,6,7,8-!iexaiivdro-

lH-pvrazoIo!3,4-gjisoqiuiioIm-4a-vI)(thiazog-2-vl)metliasioiie 

5 F 
[0329] A solution of (R)-tert-butyl l-(4-fhiorop3ieny3)-4a-(t3iiazoIe-2-carbonyl)-4a,5,7,8-

tetrahydro-1 H-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate (0.25 g, 0.520 mmol) in 

dichloromethane (8 ml.) and trifiuoroacetic acid (2 ml.) was stirred at room temperature for 90 

minutes, then evaporated, azeotroping twice with toluene to give a brown oil. This material was 

10 re-dissolved in dichloromethane (8 mL), and diisopropylethylamine (0.454 mL, 2.60 mmol) was 

added, followed by 4-fluorobenzene-1 -sulfonyl chloride (0.121 g, 0.624 mmol), and the reaction 

mixture stirred at room temperature for 48 hours. The reaction mixture was then evaporated in 
vacuo and the residue purified by column chromatography on silica gel (gradient: 0 to 40% ethy3 

acetate in isohexane) to give a white solid (204 mg). 80mg of this sample was purified by 

15 preparative HPLC (Varian, Acidic (0.1% Formic acid), Waters X-Select Prep-Cl 8, 5 jim, 19x50 

mm column, 25-80% acetonitrile in water) to afford (R)-(l~(4~fluorophenyl)-6-((4-

f!uoropheny3)sulfony3)~4,4a,5,6,7,8-hexahydro~lH-pyrazolo[3,4-g]isoquinoiin-4a-yl)(thiazol~2~ 

yl)methanone as a pale yellow solid (45 mg), LCMS (Method F, ES-API): RT 2.58 min, m+H ::: 

538.9; IH NMR. (400 MHz, CDC13): 8 8.02 (d, IH, J = 3.1 Hz), 7.75-7.70 (m, 2H), 7.68 (d, IH, J 

20 = 3.1 Hz), 7.45-7.40 (m, 2H), 7.29 (s, IH), 7.20-7.11 (m, 4H), 6.53 (d, IH, j = 2.2 Hz), 5.49 (dd, 

111. J = 12.3, 2.0 Hz), 4.20 (d, IH, J = 16.8 Hz), 3.93-3.86 (m, IH), 2.94-2.83 (m, 2H), 2,74 (d, 

IH, J = 12.4 Hz), 2.57-2.47 (m, 2H). 

[0330] The following examples were similarly prepared from the appropriate intermediates: 
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Example 5A. (R)-(l-f4-flaorophenyD-6-('(3-fliioroplieayDsiilfonvI)-4.4a,5,6.,7.,8-faexafaydro-

lH-pyrazolo|'3,4-glisoquinolin-4a-vI)('thiazol-2-\i)methanone 

[0331] LCMS (Method F, ES-API): RT 2,59 min, m+H = 539.0; IH NMR (400 MHz, CDC!:}: 

5 8 8.06 (d, IH, J = 3.2 Hz), 7.67 (d,lH, J = 3.1 FIz), 7.53-7.45 (m, 2H), 7.45-7.39 (m, 3H), 7.30 (s, 

IH), 7.29-7.23 (m, IH), 7.19-7.13 (m, 2H), 6.53 (d,lH, J = 2.1 FIz), 5.53 (dd, IH, J = 12.2, 1,7 

Hz), 4.22 (d, IH, J = 17.1 Hz), 3.92-3.86 (m, IH), 2.94-2,81 (m, 2H), 2.76 (d, 1H, J = 12,2 Hz), 

2.58-2.49 (m, 2H). 

Example SB. (R)-4-(((l-(4-fli8oroolieayl)-4a-(fMazoie-2-carbo8ivI)-4a,5,7,8-tetrahydro-lH-

10 pvrazolor3,4-glisoqmaoIin-6(4IJ)-Yl)su]fony1)methv])benz;onitrile 

[0332] LCMS (Method F, ES-API): RT 2.36 min, m+H = 560; IH NMR (400 MHz, CDCh): 8 

8.07 (d, IH, J = 3.1 Hz), 7.66 (d, IH, J = 3.1 Hz) 7.45-7.43 (m, 2H), 7.46-7.41 (m, 5H), 7.32 (s, 

IH), 7.20-7.16 (m, 2H), 6.55 (s, IH), 5.47 (dd, IH, J = 13.5, 2.0 Hz), 4.20 (d, IH, J = 20 Hz), 

15 4.13-4.06 (m, 2H), 3.12 (d, IH, j = 16 Hz), 2.86 (d, IH, j = 20 Hz), 2,70-2.50 (m, 211). 2,44 (m, 

IH). 

Example SC. (R)-(l-(4-fliioroplieayD-6-((3-(trifliioroinethYl)pfaeByl)siilfonyI)-4,,4a,5.6,7,8-

hexahydro-lH-pyrazoloi"3,4-g|isoqniaolin-4a-yI)(pyridia-2-\i)methanone 

F 

F 
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f^N 

kiJ-k^C! Q p 

F 

[0333] LCMS (Method F, ES-API): RT 2,73 min, m+H = 583.2; IH NMR (400 MHz, (1X1:): 

8.65-8,64 (IH, m), 7.94 (IH, m), 7.89-7.78 (4H, m), 7.63-7.59 (IH, m), 7.47 (IH, ddd, J = 7.3, 

4,8, 1.5 FIz), 7.44-7.40 (2H, m), 7.28 (IH, s), 7.19-7.13 (2H, m), 6,48 (IH, d, J = 2.2 FIz), 5.56 

(IH, dd, J = 12.4, 2.2 FIz), 4.26 (IH, d, J = 16.9 Hz), 3.89-3.85 (IH, m), 2.91-2.79 (3H, m), 2.58-

2.48 (2H, m). 

hexahvdro-lH-PYrazo]or3.4-glisoqumolia-4a-vl)(l-methvl-lH-l,2,4-triazol-5-vl)methanoae 

[0334] LCMS (Method F, ES-API): RT 2.60 min, m+H = 587.2; IH NMR (400 MHz, CDCL): 

8 7.99 (IH, d, J = 1.3 Hz), 7.83-7.81 (2H, m), 7,78-7,76 (2H, m), 7.44-7.41 (2H, m), 7.33 (IH, 

s), 7.19-7.15 (2FI, m), 6.56 (IH, s), 5.36 (IH, d, J = 12.8 FIz), 4.32 (IH, d, J =17.1 Hz), 4.09 

(3H, s), 3.96-3.92 (IH, m), 2.89-2.79 (2H, m), 2.71 (IH, d, J = 12.8 FIz), 2.57-2.50 (2FI, m). 

Example 5E. (T^)-(l-(4-fluoropheavl)-6-((4-(trifluoromethYDphenYl)sulfoayr)-4,4a,5,6.,7.,8-

hexahYdro-lH-PYrazo]or3.4-glisoqiimolia-4a-yl)(pvra%in-2-v])methaiioMe 

F 
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8 

F 
[0335] LCMS (Method F, ES-API): RT 2,59 min, m+H = 583.8; IH NMR (400 MHz, CDC!:}: 

8 9.10 (IH, d, J = 1.7 Hz), 8.79 (IH, d, J = 2,3 Hz), 8.62 (IH, dd, J = 2,3, 1.7 Hz), 7.83-7.81 (2H, 

m), 7.77-7.75 (2H, m), 7.44-7.41 (2H, m), 7.29 (IH, s), 7.20-7.15 (2H, m), 6.51 (IH, d, J = 2.1 

5 Hz), 5.39 (1H, dd, J = 12,4, 2.3 Hz), 4,12 (IH, d, J = 16.9 Hz), 3.90-3.85 (IH, m), 2,92-2.88 (2H, 

m), 2.72 (IH, d, J = 12.4 Hz), 2.52-2,45 (2H, m). 

Example 5F, (Tl)-(l-(4-flttoropheiivI')-6-((5-fluoropvridiii-3-yl)sulfonYl)-4,,4a,5,6,7,8-

hexahvdro-lH-PYrazolor3.4-glisoqumolia-4a-vl)(pvridin-2-vl)methaaoae 

10 [0336] LCMS (Method F, ES-API): RT 2.35 rain, m+H = 534.2; IH NMR (400 MHz, 

CDC13): 8 8.73 (IH, m), 8.67-8.65 (IH, m), 8.60 (III. d, J = 2,8 Hz), 7,89-7.82 (211. m), 7.65 

(III. ddd, J = 7.6, 2.8, 1.8 Hz), 7.49 (IH, ddd, J = 6,8, 4.8, 1.8 Hz), 7.45-7.40 (211. m), 7.29 (IH, 

s), 7.19-7.13 (2H, m), 6.51 (IH, d, J = 2.1 Hz), 5.60 (IH, dd, J = 12,4, 2.1 Hz), 4.26 (IH, d, J 

!6.9 Hz), 3.92-3.88 (IH, m), 2,91-2.79 (3H, m), 2.67-2.61 (IH, m), 2,55-2.50 (IH, m). 

15 Example 5G. ffi)-n-{4-flaoronhen\I)-6-fCVfBuoronhenvr}suIforrvi)-4,4a,5,6.,7,,8-hexahvdro-

iH-PYraz0l0[3,4-gjis0Cium0jin-4a-Yj)(pYridM-2-Yl)methas80sie 

F 
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[0337] LCMS (Method F, ES-API): RT 2,56 min, m+H = 532.8; IH NMR (400 MHz, 

CDC13): 6 8.67 (IH, ddd, J = 4,7, 1.7, 0,8 Hz), 7.91-7,88 (IH, m), 7.85 (IH, dt, J = 7.4, 1.7 Hz), 

7.50-7.36 (6H, m), 7,29 (IH, s), 7,27-7.22 (IH, m), 7,19-7.13 (2H, m), 6,48 (IH, d, J = 2.1 Hz), 

5 5.55 (IH, dd, J = 12,4, 2.1 FIz), 4.30 (IH, d, J = 16.9 Hz), 3.86-3.81 (IH, m), 2.91-2.73 (3H, m), 

2,54-2.47 (2FI, in) 

Example 5H, (R)-(l-(4-fluorooheiiy!)-6-((4-(trifluorometliYj)pheiiv!jsujfomi)-4,4a,5,6.7,8-

hexahvdro-lH-PYrazo]or3.4-glisoqumolia-4a-vl)(5-methoxvpvridia-2-yI')methan.oiie 

10 [0338] LCMS (Method F, ES-API): RT 2,76 min, m+H = 613.2; 1H NMR (400 MHz, 

CDC13): 6 8.72 (IH, dd, J = 2.5, 0.6 Hz), 8.06 (IH, dd, J = 8.8, 2.5 Hz), 7.95-7,93 (2H, m), 7.81 -

7.79 (2H, m), 7.47-7,42 (2H, m), 7.41 (IH, s), 7.22-7,16 (2H, m), 6,72 (IH, dd, J = 8.8, 0.6 Hz), 

6.44 (111. s), 4.59 (IH, dd, J ii.i.i .7 Hz), 3,96 (3H, s), 3,90-3.86 (IH, in). 3,73 (IH, d, J 

I 7.8 FIz), 2.79 (IH, d, J = 17.8 Hz), 2,56 (IH, d, J = 11.1 Hz), 2.53-2.46 (IH, m), 2.31-2.20 (2H, 

15 m). 

Example 51, (R)-(l-(4-flsioror>he8ivl)-6-((4-(triflsiorometliyl)oheavI)ssilfomi)-4,4a,5,6.7,8-

hexahYdro-lH-pvrazolo[3,4-glisoquinolia-4a-yI)(thiazol-5-yl)methanone 
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[0339] LCMS (Method F, ES-API): RT 2,56 min, m+H = 589.1; IH NMR (400 MHz, 

CDC13): 6 8.95 (IH, d, J = 0.5 Hz), 8,48 (IH, d, J = 0.5 Hz), 7.94-7.92 (2H, m), 7.81-7.79 (2H, 

m), 7.47-7.42 (2H, m), 7.37 (IH, s), 7.23-7.17 (2H, m), 6.55 (IH, s), 4,62 (IH, dd, J = 11.5, 1.9 

5 Hz), 3.93-3,88 (IH, m), 3.34 (IH, d, J = 17,6 Hz), 2.83 (IH, d, J = 17,6 Hz), 2.61 (IH, d, J 

11.5 Hz), 2.58-2.42 (3H, m). 

Example 5J. (T^)-n-(4-fluorophenYl)-6-((5-fluoropyridm-3-Yl)suIfoiivI)-4.,4a.,5.6,7.8-

hexahvdro-lH-PYrazo]or3.4-glisoqumolia-4a-vl)(thiazol-2-yI')methan.oiie 

10 [0340] LCMS (Method F, ES-API): RT 2,35 min, m+H = 540. 

Example 6. (R)-(l-(4-flMorop!ieoyj)-6-((4-(ovrroIidi8j-l-Yl)pliemi)§Hlfoovi)-4,4a,5.6,7,8-

hexahydro-lH-PYrazo]or3.4-glisoqumolia-4a-yl)(thiazol-2-yI')methan.oiie 

F 
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[0341] A solution of pyrrolidine (0.046 mL, 0.557 mmol) and (R)-(l-(4-fluorophenyl)-6-((4-

fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-

yl)methanone (0.1 g, 0,186 mmol) in N-methylpyrrolidine (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 

Jim, 19x50 mm column, 50-70% acetonitrile in water) to afford (R)-(l-(4-fluorophenyl)-6-((4-

(pyrrolidin-l-yl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexa.hydro-lH-pyrazolo[3,4-g]isoquinolin-4a-

yl)(thiazol-2-yl)methanone as a pale yellow solid (58 mg). LCMS (Method F, ES-API): RT 2.81 

min, m+H = 590,0; IH NMR (400 MHz, CDCI3): 5 8,02 (d, IH, J = 3.1 Hz), 7.62 (d, IH, J = 3.1 

Hz), 7,54-7.50 (m, 2H), 7,45-7.40 (m, 2H), 7.28 (s, IH), 7.219-7.12 (m, 2H), 6.50-6.45 (m, 3H), 

5.46 (dd, IH, J = 12.1, 2.0 Hz), 4.21 (d, IH, J = 16.8 Hz), 3.86-3,80 (m, IH), 3.35-3,30 (m, 4H), 

2,92-2.81 (m, 2H), 2,64 (d, IH, J = 12.2 Hz), 2.52-2.36 (m, 2H), 2.07-2.01 (m, 4H). 

! The following examples were similarly prepared from the appropriate intermediate: 

LCMS (Method F, ES-API): RT 2,88 min, m+H = 590.1; IH NMR (400 MHz, CDCh): 

5 8.04 (d, IH, I = 2.8 Hz), 7.63 (d,lH, J = 3.2 Hz), 7.45-7.40 (m, 2H), 7.33-7.24 (m, 3H), 7.19-

7.10 (m, 2H), 6.99-6.94 (m, IH), 6.65 (dt, IH, J = 8.0, 2.3 Hz), 6.50 (d, IH, J = 2.4 Hz), 5.46 

(dd, IH, J = 12.7, 2.1 Hz), 4.22 id. IH, J = 16.6 Hz), 3.91-3.81 (m, IH), 3.33-3.23 (m, 4H), 2.94-

2.83 (m, 2H), 2.76 (d, IH, j = 12.4 Hz), 2.54-2.46 in?. 2H), 2.06-2.01 (m, 411}. 

7, enyl)-6-((5-(piperidin-l-yQpyridm-3-yDsuIfonyI)-
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[0344] A mixture of (R)-(l-(4-fluorophenyl)-6-((5-fIuoropyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a.-yl)(thiazol-2-yl)methanone (100 mg, 0.185 mmol) 

and piperidine (47 mg, 0.56 mmol) in N-methylpyrrolidine (1 mL) was heated 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-Cl 8, 5 jim, 19x50 mm column, 5-

95% acetonitrile in water) to give (R)-(l-(4-fluoroph.enyl)-6-((5-(piperidin-l-yl)pyridin-3-

yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiaz.ol-2-

yljmethanone as a white solid (35 rag). LCMS (Method F, ES-API): RT 2.64 min, m+H = 605; 

10 IH NMR (400 MHz, CDCU): 8 8.39 (d, 1H, J = 3.0 Hz), 8.27 (d, IH, J = 2,0 Hz), 8.05 (d, IH, J 

= 3.0 Hz), 7.65 (d, IH, J = 3.0 Hz), 7.54-7.41 (m, 2H), 7.31-7.30 (m, 2H). 7.19-7.14 (m, 2H), 

6.53 (d, IH, J = 2.0 Hz), 5.51 (dd, 111. j = 12,0, 2.0 Hz), 4.21 (d, IH, I - 17.0 Hz), 3.90-3.86 (m, 

IH), 3.27-3.25 (m, 4H), 2.91-2.81 (m, 3H), 2.61-2.52 (m, 2H), 1.75-1.56 (m, 6H). 

[0345] The following examples were similarly prepared from the appropriate intermediate: 

15 Example 7A. (R)-(l-(4-fluoropheny])-6-((5-(pyrroIidm-1-yI')pvridia-3-vI')sii1:fonvl)-

4,4a.5,6.7,8-hexahYdro-lH-pyrazolo[3.,4-glisoqttiiioIin-4a-yI')(thiazol-2-v])methaiioiie 

[0346] LCMS (Method F, ES-API): RT 2.49 min, m+H = 591; 11! NMR (400 MHz, CDCI3): 8 

8.18 (IH, d, J = 2.0 Hz), 8.06 (IH, d, I - 3.0 Hz), 8.04 (IH, d, J = 3.0 Hz), 7.65 (111. d, J = 3.0 

20 Hz), 7.43 (211. dd, J = 9.0, 5.0 Hz), 7.29 (IH, s), 7.19-7.14 (211. m), 6.95-6.93 (IH, m), 6.53 (1II. 

F 
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d, J = 2.0 Hz), 5.50 (IH, dd, J = 12.0, 2.0 Hz), 4.2 (IH, d, J = 17.0 Hz), 3.92-3.88 (IH, m), 3.33-

3.28 (4H, m), 2.90-2.82 (3H, m), 2.62-2.51 (2H, m), 2.09-2.04 (4H, m). 

Example 8. {R)-(l-(4-fliioroplieir»i)-6-((6-(pyrroIidm-l-yI)pyridiii-3-yI)siilfonyj)-

4,4a,,5,,6.7,8-liexahydro-lH-pyrazolof3.,4-gjisoqmiioliii-4a-yt)(pYridin-2-Yl')inetfaanoiie 

[0347] A solution of (R)-(6-((6-chloropyridin-3-yl)s"ulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

liexahydro-lH-pyrazoio[3,4-g]isoquino!in~4a-yl)(pyridin~2~yi)methanone (100 mg, 0.182 mmol) 

and pyrrolidine (37.9 jil, 0.455 mmol) in acetonitrile (2 mL) was stirred in a sealed vial at 40 °C 

for 1 hour. The cooled reaction mixture was then purified directly by preparative HPLC (Waters, 
10 Acidic (0.1% Formic acid). Waters X-Seiect Prep-Cl 8, 5 p,m, 19x50 mm column, 5-95% 

acetonitrile in water) to afford (R)-(l-(4-fiuorophenyl)~6~((6-(pyrrolidin-l-yl)pyridin~3~ 

yl)sulfoRyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-y!)(pyridin-2-

y!)methanone as a white solid (29 mg). LCMS (Method F, ES-API): RT 2.48 min, m+H ::: 585.3; 

IH NMR (400 MHz, CDCI3): 5 8.63-8.61 (IH, m), 8.43 (IB, d, J - 2.4 Hz), 7.89-7.87 (IH, m), 

15 7.80 (1B, dt, J - 7.6, 1.8 Hz), 7.58 (1H, dd, J - 9.0, 2.4 Hz), 7.45-7.41 (311. m), 7.28 (IH, s), 

7.19-7.13 (211. m). 6.47 (IH, d, J - 2.1 Hz), 6.22 (IH, d, J - 9.0 Hz), 5.46 (IH, dd, I - 12.2, 2.1 

Hz), 4.27 (IH, d, J - 16.9 Hz), 3.83-3.79 (IH, m), 3.52-3.45 (411. m), 2.90-2.76 (2H, m), 2.68 

(IH, d, I - 12.3 Hz), 2.51-2.45 (2H, m), 2.06-2.04 (4H, m). 

Example 9, ((R)-J-(4-flMoropIiem1)-6-((6-((R)-3-fliioropvrrojidM-l-yj)pyrMm-3-

20 yI)stttfonyI)-4,4a.,5,,6,,7,8-hexahydrQ-lH-p\TazoIo|'3,4-glisQquinoIm-4a-yr)(thiazot-2-

yQmethanone 
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[0348] A mixture of (R)-(6-((6-chIoropyridin-3-yl)sulfonyl)-1 ~(4~fiuorophenyl)~4,4a,5,6,7,8~ 

liexahydro-IH-pyrazoIo[3/4-g]isoquino!in~4a-yI)(thiazo!-2-yI)methanone (92 mg, 0.165 mmol) 

and (R)-3-fluoropyrrolidine.HCl (41.6 mg, 0.331 mmol) in N,N-dimethylformamide (2 mL) was 

5 stirred in a sealed vial at 40 °C for 1 hour, then at 55 °C for a further 2 hours. The cooled 

reaction mixture was then purified directly by preparative HPLC (Waters, Acidic (0.1% Formic 

acid), Waters X-Select Prep-C18, 5 pm, 19x50 mm column, 5-95% acetonitrile in water) to 

afford ((R)-1 -(4-fluorophenyl)-6-((6-((R)-3-fluoropyrrolidin-1 -yl)pyridin-3-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone as a white 

10 solid (17 mg). LCMS (Method F, ES-API): RT 2.39 min, m+H = 609.2; 1H NMR (400 MHz, 

CDCI3): 5 8.46 (111. d, .1 = 2,6 Hz), 7.95 (IH, d, J = 3.1 Hz), 7.64 (IH, dd, J = 9.0, 2.4 Hz), 7.61 

(IH, d, I - 3.1 Hz), 7.45-7.40 (2H, m), 7.28 (IH, s), 7.19-7.13 (2H, m), 6.52 (IH, d, J = 2.3 Hz), 

6.27 (IH, d, J = 9.1 Hz), 5.48-5.35 (2H, m), 4.17 (IH, d, J = 16.8 Hz), 3.92-3.59 (6H, m), 2.92-

2.82 (2H, m), 2.77 (IB, d, J = 12.3 Hz), 2.59-2.42 (3H, m). 

15 Example 10, (R)-(l-(4-fliiorophenyD-6-((4-(pyrrolidin-l-vI)phenyDsulfony0-4,,4a,5,6,i7,8-
hexahydro-lH-pyrazolo[3,4-glisoqumoMn-4a-yI)(pyridm-2-yl)inethanone 

[0349] A solution of pyrrolidine (0.065 mL, 0.783 mmol) and (R)-(l-(4-fluorophenyl)-6-((4-

flu.orophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-

20 yl)methanone (183 mg, 0.261 mmol) in N-methylpvrrolidine (2 mL) was stirred in a sealed vial 

r^N 

F 
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at 10O°C for 22 hours. The cooled reaction mixture was then purified directly by preparative 

HPLC (Waters, Acidic (0.1% Formic acid), Waters X-Select Prep-C18, 5 jim, 19x50 mm 
column, 5-95% acetonitrile in water) to afford (R)-(l-(4-fluorophenyl)-6-((4-(pyrrolidin-l-
yl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyra.zolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-

5 yl)methanone as an off-white solid (52 mg). LCMS (Method F, ES-API): RT 2.78 min, m+H = 

584.3: IH NMR (400 MHz, CDCL): 8 8.63-8.62 (IH, m), 7.89 (IH, dt, j = 8.0, 1.2 Hz), 7.81 

(IH, td, J = 7.5, 1.8 Hz), 7.51-7.47 (2H, m), 7.46-7.41 (3H, m), 7.28 (IH, s), 7.18-7.12 (2H, m), 

6.48-6.45 (3H, m), 5.41 (IH, dd, J = 12.2, 2.1 Hz), 4.31 (IH, d, J = 16.9 Hz), 3.80-3.76 (IH, m), 

3.33-3.30 (4H, m), 2.88 (IH, d, J = 16.9 Hz), 2.85-2.76 (IH, m), 2.61 (IH, d, J = 12.1 Hz), 2.45-

10 2.35 (2H, m), 2.07-2.01 (4H, m). 

[0350] The following examples were similarly prepared from the appropriate intermediate: 

Example 10A. (R)-(l-(4-flnoropiieaivD-6-((5-(piperidisi-l-vD0vridiai-3-vl)sialfoiiyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-glisoquiiioIin-4a-yl)('p>'ridia-2->i)methaiione 

15 [0351] LCMS (Method F, ES-API): RT 2.56 min, m+H = 532.8; IH NMR (400 MHz, 

CDC13): 8 8.65 (IH, ddd, J = 4,7, 1.7, 0.8 Hz), 8.36 (IH, d, J = 2.8 Hz), 8.25 (IH, d, J = 1.7 Hz), 

7.90-7.87 (IH, m), 7.83 (IH, dt, J = 7.4, 1.7 Hz), 7.49-7.41 (3H, m), 7.29-7.28 (2H, m), 7.19-

7.13 (2H, m), 6.49 (IH, d, J = 2.1 Hz), 5.52 (IH, dd, J = 12,4, 2.1 Hz), 4.28 (IH, d, I - 16.9 Hz), 

3.86-3.82 (IH, m), 3.25-3.23 (4H, m), 2.92-2.78 (3H, m), 2.59-2.48 (2H, m), 1.74-1.61 (6H, m). 

20 Example 10B. (R)-(l-(4-fluoropheavI)-6-((5-(pyrroMin-l-yl)pyridiii-3-yl)siilfon.v1)-

4,4a.5,6.7,8-hexahydro-lH-pyrazolo[3.,4-glisoquiiioIin-4a-yI')(pvridia-2-vI)methaaone 

F 
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F 

[0352] LCMS (Method F, ES-API): RT 2,42 min, m+H = 585.3; IH NMR (400 MFIz, 

CDC13): 6 8.63 (IH, ddd, J = 4,7, 1.8, 0,9 Hz), 8.16 (IH, d, J = 1.8 Hz), 8,02 (IH, d, J = 3.0 FIz), 

7.89-7.86 (III, m), 7,81 (IH, td, J = 7.5, 1.8 FIz), 7,48-7.40 (3FI, m), 7,28 (IH, s), 7.19-7,13 (2H, 

5 m), 6,91 (IH, dd, J = 2.6, 2.1 Hz), 6.48 (IH, d, J = 2,1 Hz), 5.50 (IH, dd, J = 12.2, 2.1 FIz), 4,27 

(IH, d, J = 17.0 Hz), 3.87-3.83 (IH, m), 3.32-3.26 (4H, m), 2.91-2.79 (3H, m), 2.59-2.49 (2H, 

m), 2,08-2.04 (4H, m). 

Example 11, (R)-(l-(4-fluorophenYl)-6-((4-(trifluoromethyl)phenYl)sulfoayl)-4.4a,5,6,7,8-

hexahYdro-lH-pvrazolo[3,4-glisoquinolia-4a-vI)(thiazol-4-Yl)methanone 

[0353] A solution of (R)-tert-butyi l-(4-fluorophenyl)-4a-(2-(trimethylsilyl)thiazole-4-

carbonyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-6(4H)-earboxylate (76 mg, 0.103 

mmol) in 4 M HCl/dioxane (3 mL) was stirred at room temperature for 1 hour. The solvent was 

removed in vacuo (azeotroping twice with toluene (-4 mL)) to give a dark orange oil. This was 

15 dissolved in dichloromethane (3 mL) and 4-(trif!uoromethyl)benzene-l-sulfonyl chloride (30.3 

mg, 0.124 mmol) was added followed by diisopropylethylamine (90 jil, 0.516 mmol). The 

reaction mixture was stirred at room temperature for 0.5 hour. The solvent was removed in vacuo 

to give a dark orange oil. The crude product wras purified by column chromatography on silica, 

gel (gradient:0-40% ethyl acetate in isohexane) to afford (R)-(l-(4-fluorophenyl)-6-((4-

20 (trifluoroniethyl)phenyl)sulfonyi)-4,4a,5,6,7,8-hexahydro-lH-pyra.zoio[3,4-g]isoquinolin-4a-

/=^N 

10 F 
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yl)(thiazol-4-yl)methanone as a white solid (44 mg). LCMS (Method F, ES-API): RT 2.65 min, 

m+H = 589.2; IH NMR (400 MHz, CDC13): 5 8.86 (IH, d, J = 2.1 Hz), 8.23 (IH, d, j = 2.1 Hz), 

7.84-7.82 (2H, m), 7.74-7.72 (2H, m), 7.45-7.40 (2H, m), 7,28 (IH, s), 7.19-7.13 (2H, m), 6.51 

(IH, d, I = 2.1 Hz), 5,48 (IH, dd, J = 12.5, 2.1 Hz), 4.15 (IH, d, J = 16.6 Hz), 3.92-3.87 (IH, m), 

5 2.93-2.85 (2H, m), 2,72 (IH, d, J = 12.6 Hz), 2.56-2.49 (2H, m). 

[0354| The following examples were similarly prepared from the appropriate intermediates: 

Example 11 A. (R)-(6-{{4-chIoropIienyI)siiIfoiHi)-l-f4-il?ioroi>!ie8ivD-4,4a,S,6,7.8-iiexahvdro-

lH-pyrazolo|'3,4-glisoqmnoliii-4a-vI)(pvridiii-2-vl)metfaafioiie 

10 [03S5] LCMS (Method F, ES-API): RT 2,74 min, m+H = 548.9; IH NMR (400 MHz, 

CDC13): 5 8.61 (IH, ddd, J = 4.7, 1.7, 0.9 Hz), 7.88 - 7,81 (2H, m), 7.62 - 7.58 (2H, m), 7.51 -

7.37 (5H, m), 7.28 (IH, s), 7.20 - 7.12 (2H, m), 6.49 (IH, d, J = 2.1 Hz), 5.51 (IH, dd, J = 12,2, 

2.1 Hz), 4.28 (IH, d, J = 16.9 Hz), 3.89 - 3.80 (IH, m), 2.92 - 2.77 (2H, m), 2.74 (IH, d, J = 12.2 

Hz), 2,54 - 2.46 (2H, m), 

15 Example 11B. (R)-(I-(4-fliioropjieiiyI)-6-((4-met!ioxy-3-metiiyIpiieiiyI)siiIfoiiyD-4,4a,5^6,7,8-

hexahydro-lH-pyrazolo[3,4-glisoquiiiolia-4a-yD(pyridiii-2-yDinethaiioae 

F 

F 
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[0356] LCMS (Method F, ES-API): RT 2.69 min, m+H = 559.0; IH NMR (400 MHz, 

CDC13): 8 8.62 (IH, ddd, J = 4.7, 1.7, 0.9 Hz), 7.89 - 7.86 (IH, m), 7.85 - 7.79 (IH, m), 7.52 

(IH, dd, J = 8.6, 2,1 Hz), 7.45 - 7,41 (4H, m), 7.28 (IH, m), 7.19 - 7.12 (2H, m), 6.81 (IH, d, J = 

8.6 Hz), 6.47 (IH, d, J = 2.1 Hz), 5.47 (IH, dd, J = 12.1, 2.1 Hz), 4,30 (IH, d, J = 17.0 Hz), 3.88 

5 - 3.79 (4H, m), 2.90 - 2.77 (2H, m), 2,67 (IH, d, J = 12.1 Hz), 2.51 - 2.38 (2H, m), 2,19 (3H, s). 

Example 11C. {R)-(6-((3-cfaloro-4-methox'VDfaeii\i)siiIfonvI)-l-|4-fliioropfaenvl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoloi"3,4-g|isoqniaolin-4a-yI)(pyridia-2-\i)methanone 

[0357] LCMS (Method F, ES-API): RT 2.67 min, m+H = 578.9; IH NMR (400 MHz, 

10 CDC13): 8 8.63 (IH, ddd, J = 4,7, 1,7, 0.9 FIz), 7.89 - 7.78 (2H, m), 7,67 (IH, d, J = 2.2 FIz), 7.57 

(IH, dd, J = 8.7, 2.2 Hz), 7.48 - 7.41 (3FI, m), 7.28 (IH, m), 7.18 - 7,13 (2H, m), 6.91 (IH, d, J = 

8.7 Hz), 6,48 (IH, d, 1 = 2.1 FIz), 5,50 (IH, dd, J = 12.2, 2.1 Hz), 4.28 (IH, d, J = 16.9 Hz), 3.94 

(3H, m), 3.87 - 3.79 (IH, m), 2.91 - 2.78 (2FI, m), 2.74 (IH, d, J = 12.2 Hz), 2.54 - 2.47 (2H, m). 

Example IIP, (-R)-(6-((3-flMoro-4-methoxypheayl)sulfon.vl)-l-('4-fluoropheayI)-4,4a,5,6,7,8-

15 hexahydro-lH-pvrazolo[3,4-glisoquiaolia-4a-vI)(pyridia-2-vl)methaaoae 

[0358] LCMS (Method F, ES-API): RT 2,57 min, m+H = 563.2; 1H NMR (400 MHz, 

CDC13): 8 8.64 (5 H, ddd, J = 4.8, 1.7, 0.8 Hz), 7.90-7.87 (IH, m), 7.83 (1H, dt, J = 7.5, 1.7 Hz), 

7.48-7.41 (4FI, m), 7,37 (IH, dd, J = 10.3, 2.3 Hz), 7.28 (IH, s), 7.19-7.13 (2H, m), 6.99-6.95 

F 
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(111. m), 6.48 (IH, d, J = 2.1 Hz), 5.49 (IH, dd, J = 12.1, 2.1 Hz), 4.29 (IH, d, J = 16.9 Hz), 3.93 

(3H, s), 3.85-3.80 (IH, m), 2.91-2.77 (2H, m), 2.72 (IH, d, j = 12.2 Hz), 2.53-2.46 (2H, m). 

Example HE. (R)-(6-('('2-fluoro-4-methyIphen\i)suIfonyI)-l-(4-flHorophenyl')-4,4a.,S,6,7,8-

hexahydro-lH-pyrazolo(3,4-g1isoqHmolin-4a-yl')(pyridin-2-yl)methanone 

5 F 

[03S9] LCMS (Method F, ES-API): RT 2.67 min, m+H = 547.2; IH NMR (400 MHz, 

CDC13): 5 8.63 (IH, ddd, J = 4.7, 1.6, 1.0 Hz), 7.85-7.82 (IH, m), 7.80 (IH, dt, J = 7.3, 1.8 Hz), 

7.59-7.55 (IH, m), 7.46-7.41 (3H, m), 7.28 (IH, s), 7.19-7.13 (2H, m), 6.95-6.90 (2H, m), 6.50 

(IH, d, J = 2.2 Hz), 5.57 (IH, dd, J= 12.8, 1.8 Hz), 4.29 (IH, d, J= 16.9 Hz), 3.95-3.91 (IH, m), 

10 2.97 (IH, dd, 12.9, 1.1 Hz), 2.91-2.79 (2H, m), 2.74-2.68 (IH, m), 2.51-2.47 (IH, m), 2.37 (3H, 

s). 

Example 11F. (R)-(l-(4-flMoroo!iemi)-6-(m-toIylsiiIfogiyD-4.4a.5,6,7.8-iiexaiiydro-lH-

pyrazolo[3.4-glisoqui.iiolia-4a-yl)(thiazol-4-yI')methan.oiie 

F 

15 [0360] LCMS (Method F, ES-API): RT 2.57 min, m+H = 535.!: HI NMR (400 MHz. 

CDC13): 5 8.88 (111. d, J = 2.4 FIz), 8.25 (IH, d, J = 2.4 Hz), 7.52-7.50 (2H, m), 7.45-7.40 (2H, 

iii), 7.37-7.36 (2H, m), 7.28 (IH, s), 7.19-7.13 (2H, m), 6.49 (IH, d, J = 2.3 Hz), 5.45 (IH, dd, J 

= 12.1, 2.3 Hz), 4.18 (111. d, J = 16.9 Hz), 3.87-3.83 (IH, m), 2.92-2.82 (2H, m), 2.63 (111. d, J 

12.4 Hz), 2.50-2.39 (5H, m). 
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Example 11G. (R)-3-((l-(4-fliioropfaenyD-4a-picoImoyl-4a.,5.,7,8-tetrafaydro-lH-

pyrazolo|"3,4-g|isoqninolin-6{4H)-yI)sulfonvl)benzonitriIe 

CN 

F 

[0361] LCMS (Method F, ES-API): RT 2,48 min, m+H = 540.0; IH NMR (400 MHz, 

5 CDC13): 5 8.68 - 8.66 (IH, m), 7.93 - 7,78 (5H, m), 7.60 (IH, td, J = 7.8, 0.6 Hz), 7.50 (IH, ddd, 

I = 6.8, 4.8, 2,2 Hz), 7.45 - 7,39 (2H, m), 7.28 (IH, m), 7.19 - 7.13 (2H, m), 6,50 (IH, d, J = 2.1 

Hz), 5.60 (IH, dd, J = 12.4, 2.1 Hz), 4,26 (IH, d, J = 16.9 Hz), 3.92 - 3.83 (IH, m), 2,90 - 2.78 

(3H, m), 2.58 - 2.49 (2H, m). 

10 hexahydro-lH-pyrazoloi"3,,4-glisoqumolin-4a-yD(pyridm-2-yDinethaiione 

[0362] LCMS (Method F, ES-API): RT 2.62 min, m+H = 581.2; IH NMR (400 MHz, 

CDC13): 8 8.62 (IH, ddd, J = 4.8, 1.7, 0.8 Hz), 7.89-7.87 (IH, m), 7,83 (IH, dt, J = 7.5, 1.7 Hz), 

7.71-7,68 (2H, m), 7.49-7.40 (3H, m), 7.28 (IH, s), 7.19-7.13 (4H, m), 6.57 (IH, t, J = 72.4 Hz), 

15 6.48 (IH, d, J = 2.3 Hz), 5.52 (IH, dd, I - 12.2, 2.1 Hz), 4.28 (5II. d, J = 16.9 Hz), 3,86-3.82 

(IH, m), 2.90-2.78 (2H, m), 2.74 (IH, d, I - 12.2 Hz), 2.54-2.46 (2H, m). 

Example 111. ('R)-(l-(4-fluorophenvl)-6-('('3-('trifluoromethoxy)pheayl)suIfonvl)-4,4a,5.6,7.8-

hexahydro-lH-pyrazolo[3.4-glisoquiiiolia-4a-vI)(pyridiii-2-yl)methaaoae 

F 
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F 

[0363] LCMS (Method F, ES-API): RT 2,79 min, m+H = 599.2; IH NMR (400 MHz, 

CDC13): 6 8.67 (IH, ddd, J = 4.8, 1.7, 0,8 Hz), 7.91-7,88 (IH, m), 7.84 (IH, dt, J = 7.5, 1.7 Hz), 

7.64-7.62 (IH, m), 7,54-7.47 (31!. in). 7,45-7.38 (31!. in). 7,29 (IH, s), 7.19-7,13 (211. m), 6.49 

5 (IH, d, J = 2.3 Hz), 5,55 (IH, dd, J = 12.4, 2.2 Hz), 4.29 (IH, d, J = 16.9 Hz), 3.86-3,81 (IH, m), 

2,91-2.74 (311. m), 2,54-2.47 (21!. in). 

10 [0364] LCMS (Method F, ES-API): RT 2.67 min, m+H = 551.2; IH NMR (400 MHz, 

CDC13): 5 8.67 (IH, ddd, J = 4.7, 1,7, 0.8 Hz), 7.88 (IH, ddd, J = 7.9, 1.5, 1.0 Hz), 7,84 (IH, dt, 

I - 7.3, 1.7 Hz), 7.48 (IH, ddd, J = 7.4, 4.7, 1.5Hz), 7.46-7.41 (2H, m), 7.29 (IH, s), 7.22-7.13 

(411. m), 6.98 (IH, tt, J = 8.5, 2.3 Hz), 6.49 (IH, d, j = 2.1 Hz), 5.56 (IH, dd, J = 12.3, 2.1 Hz), 

4.28 (IH, d, J = 16.9 Hz), 3.87-3.82 (IH, m), 2.92-2.78 (3H, m), 2.62-2.55 (IH, m), 2.53-2.48 

15 (IH, m). 

Example 11K. (R)-(l-(4-tMoroohesivi)-6-tosyj-4,4a,5,6,7J-liexa!iiv'dro-lI-I-pvrazojo[3,4-

gHsoauinoIin-4a-yr)(tbiazot-4-vl)methanone 

F 
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[0365] LCMS (Method F, ES-API): RT 2,56 min, m+H = 535.0; IH NMR (400 MFIz, 

CDC13): 6 8.86 (IH, d, J = 2.2 FIz), 8,24 (IH, d, J = 2.2 Hz), 7.59 - 7.55 (2H, m), 7,47 - 7.39 

(2H, m), 7,27 - 7,25 (3H, m), 7.19 - 7,12 (2H, m), 6.49 (IH, d, J = 2.0 Hz), 5.43 (IH, dd, J = 

5 12.3, 2,0 Hz), 4.17 (IH, d, J = 16.9 Hz), 3,84 (IH, ddt, J = 8.5, 4,4, 2.0 Hz), 2.91 - 2.80 (2H, m), 

2.61 (IH, d, J = 12.3 Hz), 2.49 - 2.37 (5H, m). 

Example 11L. (R)-(6-((3-(difluoromethoxv)phenYl)sulfonYl)-l-(4-flttoropheavD-4,4a.,5.,6,,7.8-

hexahvdro-lH-PYrazolor3.4-glisoqumolia-4a-vl)(pvridin-2-vl)methaaoae 

10 [0366] LCMS (Method F, ES-API): RT 2.63 min, m+H = 581.2; IH NMR (400 MHz, 

CDC13): 8 8.65 (IH, ddd, J = 4.8, 1.7, 0.8 Hz), 7.89-7.87 (IH, m), 7.83 (IH, dt, J = 7.5, 1.7 Hz), 

7.56-7.53 (IH, m), 7.49-7.40 (5H, m), 7.31-7.28 (2H, m), 7.19-7.13 (2H, m), 6.55 (IH, t, j = 

72.7 Hz), 6.48 (IH, d, J = 2.3 Hz), 5.52 (IH, dd, J = 12.2, 2.1 Hz), 4.28 (IH, d, J = 16.9 Hz), 

3.86-3.81 (IH, m), 2.90-2.75 (3H, m), 2.55-2.46 (2H, m). 

15 Example J J M. (R)-(6-((3,,4-diinetliYtoheByl)snrtfonYr)-l-(4-flaQrophenvl)-4,4a,i5.,6.,7,8-

hexahYdro-lH-pyrazoloi"3,4-g|isoqniaolin-4a-Yl)(pyridia-2-yl)methanone 

F 
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[0367] LCMS (Method F, ES-API): RT 2/76 min, m+H = 543.0; IH NMR (400 MHz, 

CDC13): 6 8.64 (IH, ddd, J = 4.8, 1.7, 0.9 Hz), 7.92 - 7.80 (2H, m), 7.49 - 7.39 (5H, m), 7.28 

(IH, s), 7.20 - 7.13 (311. m). 6.46 (IH, d, J = 2.1 Hz), 5.47 (IH, dd, J = 12.2, 2,1 Hz), 4,30 (IH, 

5 d, J = 17.0 Hz), 3.83 - 3.79 (IH, m), 2.91 - 2.71 (2H, m), 2.67 (IH, d, J = 12.2 Hz), 2.50 - 2.38 

(21!. in). 2,28 (6H, s). 

10 [0368] LCMS (Method F, ES-API): RT 2.78 min, m+H = 543.0; IH NMR (400 MHz, 

CDC13): 5 8.65 (IH, ddd, J = 4.8, 1.7, 0.9 FIz), 7.90-7.88 (1FI, m), 7,83 (IH, dt, I - 7.5, 1.7 Hz), 

7.49-7,40 (3H, m), 7.28 (3H, m), 7.19-7.13 (3FI, m), 6.47 (IH, d, J = 2.3 Hz), 5.48 (IH, dd, J = 

12.2, 2.1 Hz), 4.30 (IH, d, J = 16.9 Hz), 3.83-3.79 (IH, m), 2.90 (IH, d, J = 16.9 Hz), 2.87-2.78 

(IH, m), 2.70 (IH, d, I - 12.3 Hz), 2.50-2.42 (2H, m), 2.34 (611. m). 

15 Example 11Q. (R)-(.l-(4-fluorophenYl)-6-{"(6-inetliyh>yridin-2-yDsulfonyD-4,4a,i5,6.,7.,8-

hexahvdro-lH-pyrazolo[3,4-glisoqniaolin-4a-yI)(pyridia-2-yl)methanone 

F 
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[0369] LCMS (Method F, ES-API): RT 2,46 min, m+H = 530.1; 1H NMR (400 MFIz, 

CDC13): 6 8.65 (IH, ddd, J = 4,7, 1.6, 1.0 Hz), 7.85-7.78 (2H, m), 7.69-7.65 (IH, m), 7.59-7.57 

(IH, m), 7.48-7.42 (3H, m), 7.29 (IH, s), 7.27-7,25 (IH, m), 7.19-7,13 (2H, m), 6.51 (IH, d, J = 

5 1.4 Hz), 5.62 (IH, dd, J = 12.9, 2.0 Hz), 4,31 (IH, d, J = 16.9 FIz), 4,00-3.96 (1FI, in). 3.19 (IH, 

d, J = 13.0 FIz), 2,95-2.91 (311. m), 2,59 (311. s), 2.50-2.46 (IH, m). 

Example HP, (R.)-(6-((3,4-difluoropheiivl)sulfon.v])-l-(4-fluoropheaYl')-4,4a,5.,6.,7.8-

hexahYdro-lH-PYrazolo[3.4-glisoqumo}ia-4a-Yl)(PYridin-2-Yl)methaaoae 

10 [0370] LCMS (Method F, ES-API): RT 2.65 rain, m+H = 551.1; ill NMR (400 MHz, 

CDC13): 5 8.63 (IH, ddd, J = 4.8, 1.7, 1.0 FIz), 7.88 (IH, ddd, J = 7.9, 1.7, 1.0 Hz), 7,84 (IH, dt, 

I - 7.3, 1.7 Hz), 7.52-7.40 (511. m), 7.28 (IH, s), 7.24-7.22 (Hi, m), 7.20-7,13 (2H, m), 6.49 

(IH, d, J = 2.1 Hz), 5.53 (IH, dd, J = 12.2, 2.0 Hz), 4.28 (IH, d, J = 16.9 Hz), 3.88-3.83 (IH, m), 

2.91-2,78 (3H, m), 2.59-2.48 (2H, m). 

15 Example 110. (R)-(1-(4-fluorophenYl)-6-((3.,4,5-trifhiorQphenyDsulfonvl)-4,4a,5,6,i7.,8-

hexahvdro-lH-pvrazolo[3,4-glisoqniaolin-4a-vI)(pyridia-2-vl)methanone 

F 
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F 

F 

[0371] LCMS (Method F, ES-API): RT 2,72 min, m+H = 569.1; IH NMR (400 MHz, 

CDC13): 6 8.63 (IH, ddd, J = 4,7, 1.5, 1.1 Hz), 7.89-7,83 (2H, m), 7.49 (IH, ddd, J = 6,6, 4.7, 1.7 

FIz), 7,46-7.41 (2FI, m), 7,34-7.31 (2FI, m), 7,28 (IH, s), 7.20-7,14 (2H, m), 6.50 (IH, d, J = 2.1 

5 Hz), 5.55 (IH, dd, J = 12,2, 2.0 FIz), 4,26 (IH, d, J = 16.9 FIz), 3.89-3.84 (1H, m), 2,91-2.79 (3H, 

m), 2.66-2.60 (IH, m), 2.54-2.51 (IH, m). 

10 [0372] LCMS (Method F, ES-API): RT 2.75 min, m+H = 567.0; IH NMR (400 MHz, 

CDC13): 8 8.61 (IH, dt, J = 4,7, 1.3 Hz), 7.86 - 7.79 (2H, m), 7,73 (IH, dd, J = 6.7, 2.3 Hz), 7.57 

(IH, ddd, J = 8.6, 4.3, 2,3 Hz), 7.47 - 7,40 (3H, m), 7.27 (IH, s), 7.18 - 7.13 (3H, m), 6.48 (IH, 
d, J = 2.0 Hz), 5,50 (IH, br. dd, J = 12,5, 1.4 Hz), 4.24 (IH, d, I - 16.9 Hz), 3.86 (1FI, dtd, J = 

8.5, 3.9, 1.9 FIz), 2.91 - 2.79 (3H, m), 2,61 (IH, td, I - 11.6, 3,4 FIz), 2.55 - 2.46 (IH, m). 

15 Example IIS, (R)-3-((l-(4-flu0r0phen.v])-4a-(4-methvlpic0liii0Yl)-4a,5.7,8-tetrahvdr0-lH-

PYrazolor3.4-glisoqmnolin-6(4H)-vl)sulf(fflvr)benzonitri]e 

F 
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LCMS (Method F, ES-API}: RT 2.57 min, m+H = 554.0; I H NMR (400 MHz, CDCB): 8 8.50 

(IH, br. d, J = 4.9 Hz), 7,93 - 7.91 (2H, m), 7.79 (IH, dt, J = 7.8, 1.3 Hz), 7.69 - 7.68 (IH, m), 

7.63 - 7.58 (IH, m), 7.44 - 7.41 (2H, m), 7.30 (IH, ddd, I = 4.9, 1.7, 0.7 Hz), 7.27 (IH, s), 7.19 -

7.13 (2H, m), 6.49 (IH, d, j = 2.0 Hz), 5.64 (IH, dd, J = 12.4, 2.0 Hz), 4.25 (IH, d, I = 16.9 Hz), 

3.89 (IH, ddt, J = 8.5, 3.9, 2.0 Hz), 2.85 - 2.79 (3H, m), 2.63 - 2.50 (2H, m), 2.41 (3H, s). 

Example 11T. fR)-(l-(4-iMorophemi)-6-ffl-meffavI-lH-mfrazol-4-vJ)$i8li"€fflyi')-4,,4a,§..6.,7,,§-

hexahvdro-lH-m'razoloj3,4-gji$oqniiioJm-4a-vi)f4-ffletiHimrridiii-2-vJ)8iiethan<cffle 

[0373] LCMS (Method F, ES-API): RT 2.25 min, m+H = 533.2; IH NMR (400 MHz, 

CDCB): 8 8.49 (IH, dd, J = 5.0, 0,5 Hz), 7.71 (IH, m), 7.67-7.65 (2H, m), 7.46-7.41 (2H, m), 

7.29-7,26 (2H, m), 7.19-7,13 (2H, m), 6.48 (IH, d, J = 2,1 Hz), 5.47 (IH, dd, J = 12,1, 2.1 Hz), 

4.29 (IH, d, J = 16.9 Hz), 3.91 (3H, s), 3.80-3.75 (IH, m), 2.92-2.78 (2H, m), 2,68 (IH, d, J = 

12.0 Hz), 2.50-2.42 (2H, m), 2.40 (311. s). 

iiexa!iYclro-lH-PYrazoIo[3.4-glisoqBisioliii-4a-Yl)(4-metiiYls>vridisi-2-Yl)metiiaiiogie 

F 
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[0374] LCMS (Method F, ES-API): RT 2,74 min, m+H = 565.2; IH NMR (400 MHz, 

CDCB): 5 8.46 (IH, dd, J = 5.0, 0.5 Hz), 7.68 (IH, m), 7,50-7.40 (4H, m), 7.29-7.26 (2H, m), 

7.24-7.13 (3H, m), 6.48 (IH, d, J = 2.1 Hz), 5.55 (IH, dd, J = 12.4, 2,1 Hz), 4.27 (IH, d, J = 16.9 

5 Hz), 3.89-3.84 (IH, m), 2.88-2.78 (3H, m), 2.62-2.56 (IH, m), 2.53-2.48 (IH, m), 2.40 (3H, s). 

Example 11V. (R)-(l-(4-fliipropheiiyD-6-fl'l-methyl-lH-imidazoI-4-yl)siilfoiiyl)-4,4a,5,6,7,8-

hexahYdro~lH-pyrazQlof3,4-g1isoqmnoMn-4a~yl)(4-methylpyridin~2~yl)iiiethanoiie 
Nwvwwvwww^wwwvwwwwwvwwwvMwwwwwwwvwvwwwMwwnwwwwwwQvwwvwvwwwwwwvwvwwMvwwwwvwwwvvwwvwMwwwMwwwwvwwwwwv^vwwvwwwvwwvwwwwwvww 

[0375] LCMS (Method F, ES-API): RT 2,13 min, m+H = 533.2; IH NMR (400 MHz, 

10 CDCB): 6 8.50 (IH, dd, J = 4.8, 0.5 Hz), 7.71-7.70 (IH, m), 7.47-7.42 (3H, m), 7.35 (IH, d, J 

=1.4 Hz), 7.29 (IH, s), 7.26-7.25 (IH, m), 7.19-7.13 (2H, m), 6.48 (1FI, d, J = 2.1 Hz), 5.56 (IH, 

dd, J = 12.5, 2,1 Hz), 4,32 (IH, d, J = 16.9 Hz), 3,90-3.85 (IH, in). 3.72 (3H, s), 2.96 (IH, d, J = 

12.5 Hz), 2,91 (IH, d, J = 16.9 FIz), 2,87-2.78 (1FI, in). 2,74-2.68 (HI. m), 2.49-2.44 (IH, m), 

2.39 (311 s). 

15 Example 11W. (R)-(6-((33-difliiorooliemi)§Hlfooyl)-l-('4-fluorophenyl)-4,4a.5,6,7,8-

hexahydro-lH-pyrazolo[3,4-glisoquiiiolia-4a-vI)(4-methvIpvridiii-2-vl)methaaone 

F 
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[0376] LCMS (Method F, ES-API): RT 2.76 min, m+H = 565.0; IH NMR (400 MHz, 

CDCB): 5 8.51 (IH, br. d, J = 4.9 Hz), 7,72 - 7.69 (IH, m), 7.46 - 7,41 (2H, m), 7.32 - 7,27 (2H, 

m), 7.20 - 7.13 (4H, m), 6.97 (IH, tt, J = 8.5, 2.3 Hz), 6.49 (IH, d, J = 2.1 Hz), 5.61 (IH, dd, J = 

5 12.3, 2,1 Hz), 4.29 (IH, d, J = 16.9 Hz), 3.85 (IH, ddt, J = 8.4, 3.9, 2.1 Hz), 2,90 - 2.77 (3H, m), 

2.63 - 2.57 (IH, m), 2,50 (IH, br. dt, J = 14.9, 2,0 Hz), 2.41 (3H, s). 

Example 11X. fR)-(l-(4-fliioroplienyD-6-((3,4.5-trifliiorophenyt)siijfonyD-4,4a,5,6,7,8-

faexafaydro-lH-pyrazoloi"3,4-g|isoqninolm-4a-yI)(4-metfayIpyridin-2-yl)metfaanone 

10 [0377] LCMS (Method F, ES-API): RT 2.82 min, m+H = 583.0; IH NMR (400 MHz, 

CDCB): 5 8.48 - 8.47 (IH, m), 7.69 - 7.68 (IH, m), 7.47 - 7.39 (2H, m), 7.36 - 7.29 (3H, m), 

7.27 (IH, s), 7.20 -7.13 (2H, m), 6.50 (IH, d, J = 2.1 Hz), 5.58 (IH, dd, J = 12,5, 2.1 Hz), 4.26 

(IH, d, J = 16.9 Hz), 3.88 (IH, dtd, J = 7.9, 4.0, 2.1 Hz), 2.91 - 2.76 (3H, m), 2.72 - 2.62 (IH, 

m), 2.56 - 2.50 (IH, m), 2.41 (3H, s). 

15 Example 11Y. (R)-(l-(4-fluoropheiiyl)-6-((3-(methylsiilfoiiyl)phenyI)siilfonyl')-4,4a,5,6,7,8-

hexahYdro~lH-pyrazQlof3,4-g1isoqmnolitt-4a~yl)(pyriclin~2-yl)inethanotte 
Nwvwwwwwv^wwwwwwvwwvwwQwMwwwvwwwwwMvwvwwvvnwwvwvwwwwwvwwvwwwwwvwww^vvMWWwMvwvwwwvwvwwwvvMwwwwwwvwwwvwvwwwwvw 
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[0378] LCMS (Method F, ES-API): RT 232 min, m+H = 593.2; IH NMR (400 MHz, 

CDCB): 6 8.65 (IH, ddd, J = 4.7, 1.7, 0.8 Hz), 8.27-8.26 (IH, m), 8.09 (IH, ddd, J = 7.9, 1.7, 1.2 

Hz), 7.96 (IH, ddd, J = 7.9, 1.7, 1.2 Hz), 7.87-7.80 (2H, m), 7.70-7.66 (IH, m), 7.48 (IH, ddd, J 

5 = 6.6, 4.7, 1.7 Hz), 7.45-7.40 (2H, m), 7.28 (IH, s), 7.19-7.13 (2H, m), 6.48 (IH, d, J = 2.1 Hz), 

5.56 (IH, dd, J = 12.3, 2,1 Hz), 4.23 (IH, d, J = 16.9 Hz), 3.91-3.87 (IH, m), 3.08 (3H, s), 2.91-

2.79 (3H, m), 2.62-2.48 (2H, m) 

Example HZ. (R)-3-((l-('4-fluoropheiivl)-4a-pieoliaovI-4a.5.7,8-tetrahvdro-lH-

PYrazolor3.4-glisoqiiiiiolin-6(4H)-v])sulf(fflvI')benzoic add 

[0379] LCMS (Method F, ES-API): RT 2.38 min, m+H = 559. 

Example 11AA. (R)-(l-(4-flHorophenvl)-6-((3-(methoxymethYl)pheiivl)siilfoiiYl)-

4,4a,5.6,7.8-hexahydro-lH-pvrazolo[3.,4-glisoqttinolin-4a-vl)(pvridia-2-vl)methaaon.e 

10 F 
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[0380] LCMS (Method F, ES-API): RT 2,54 min, m+H = 5593; IH NMR (400 MHz, 

CDCB): 6 8.67 (IH, ddd, J = 4,7, 1.4, 0,8 Hz), 7.91-7-89 (IH, m), 7,83 (IH, dt, J = 7.5, 1.5 Hz). 

7,65 (IH, m), 7.62-7,59 (IH, m), 7.54-7,52 (IH, m), 7.49-7,40 (4H, m), 7.29 (IH, s), 7.18-7.13 
5 (2H, m), 6.46 (IH, d, J = 2.1 Hz), 5.50 (IH, dd, J = 12.4, 2.1 Hz), 4,48 (2H, s), 4,30 (IH, d, J = 

16.9 Hz), 3,84-3,79 (IH, m), 3.42 (3H, s), 2.91-2,77 (2H, m), 2.69 (IH, d, J = 12.1 Hz), 2.47-

2.41 (2.H. m). 

Example HAB. (R)-(l-(4-fliioroBiieiiYl)-6-((4-metiiYl-3.4-diiivdro-2H-pvriclo[3,2-

bin-,4]oxazin-7-vl)sulfoMvI')-4,4a,5,6,7.8-hexahvdro-lH-PYrazoIo[3,4-g]isoqumolin-4a-

10 yI)(mTidia-2-yI')methan.oiie 

[0381] LCMS (Method F, ES-API): RT 2,40 min, m+H = 587.0; 11! NMR (400 MHz, 

CDCB): 5 8.65 (IH, ddd, J = 4.7, 1.7, 0.9 Hz), 8.06 (IH, d, J = 2.1 Hz), 7.89 (IH, dt, J = 7.8, 1.2 

Hz), 7.82 (IH, td, J = 7.8, 1.8 Hz}. 7.47 - 7.41 (3H, m), 7.29 (IH, s), 7.19 - 7.13 (2H, m), 7.04 

15 (IH, d, i = 2.1 Hz), 6.48 (IH, d, J = 2.1 Hz), 5.47 (IH, dd, J = 12.2, 2.1 Hz), 4.30 (IH, d, J = 

17.0 Hz), 4.25 - 4.20 (2H, m), 3.82 - 3.77 (IH, m), 3.54 - 3.52 (2H, m), 3.19 (3H, s), 2.90 (IH, d, 

J = 11.5 Hz), 2.85 - 2.75 (IH, m), 2.70 (IH, d, J = 12.2 Hz), 2.52 - 2.45 (2H, m). 

Example J J AC. nft)-tl-(4-fliiorQphenyl)-6-{'(2,,3,,4-trifluoroplienYl)su'lfonyl)-4,4a,i5,6.,7.,8-

faexafaydro-lH-pyrazoloi"3,,4-g|isoqninolm-4a-yI)(pyridin-2-yl)metfaanone 

F 
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[0382] LCMS (Method F, ES-API): RT 2.69 min, m+H = 569.0; IH NMR (400 MHz, 

CDCB): 8 8.62 - 8.59 (IH, m), 7.86 - 7.78 (2H, m), 7.49 - 7.40 (4H, m), 7.27 (IH, s), 7.19 - 7.13 

(2H, m), 6.97 - 6.91 (IH, m), 6.52 (IH, s), 5.57 (IH, dd, J = 12.8, 1.8 Hz), 4.24 (IH, d, J = 16.9 

5 Hz), 4.02 - 3.95 (IH, m), 3.09 (IH, d, J - 12.3 Hz), 2.87 - 2.80 (3H, m), 2.57 - 2.49 (IH, m). 

Example HAD, (R)-(l-(4-fliioropheaivl)-6-{(6-(trifliioromet!iyDpvridisi-2-yDs?ilfoaivD-

4,4a,5,6.7,84iexaimIro-llI-pyrazoJo[3,4-g|igocmi&oIie-4a-vI)(mTridm-2-vI)metliaii08ie 

[0383] LCMS (Method F, ES-API): RT 2.66 min, m+H - 584.2; 11! NMR (400 MHz, 

10 CDCB): 5 8.66-8.64 (IH, m), 8.07-8.03 (IH, m), 7.97 (1H, d, J - 7.6 FIz), 7.85-7.79 (3H, m), 

13.2, 2.0 Hz), 4.30 (IH, d, J = 16.9 FIz), 4.06-4.01 (IH, m), 3.32 (III. d, J = 13.0 Hz), 3.07 (IH, 

dd, .1 = 12.6, 3.5 Hz), 2,91 (IH, d, J = 16.9 Hz), 2.89-2.80 (IH, m), 2,54-2.50 (IH, m). 

Example 11AE. (R)-(l-(4-fluorophenyI)-6-((6-(trifluoroniethyl)pyridin-2-y0suIfoirvT)-

15 4,4a,,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g|isoqttinolm-4a-yO(4-niethytpYridin-2-

yQmethanone 

F 

7.48-7.43 
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[0384] LCMS (Method F, ES-API): RT 2,77 min, m+H = 598.2; IH NMR (400 MHz, 

CDCB): 5 8.49 (IH, d, I = 4.9 Hz), 8.07-8.03 (IH, m), 7,98 (IH, d, J = 7.7 Hz), 7.82 (IH, dd, 

7.7, 1.1 Hz), 7.65 (IH, s), 7.48-7.43 (2H, m), 7.29 (IH, s), 7.27-7.26 (IH, m), 7.20-7.14 (2H, m), 

6.53 (IH, d, J = 2.0 Hz), 5.67 (IH, dd, I = 12.8, 1.7 Hz), 4.29 (IH, d, J = 16.9 Hz), 4.06-4.02 

(IH, m), 3.31 (IH, d, J = 13.0 FIz), 3.08 (IH, dd, J = 12.6, 3.5 Hz), 2.92-2.80 (2H, m), 2.55-2.50 

(IH, m), 2.39 (3H, s). 

10 F 

[0385] . LCMS (Method F, ES-API): RT 2.88 min, m+H = 582,9; 11! NMR (400 MHz, 

CDCB): 5 8.61 (IH, ddd, J = 4.7, 1.7, 1.0 Hz), 7.89 - 7.81 (2H, m), 7.74 (IH, dd, J = 1.7, 0.5 

Hz), 7.49 - 7.38 (5H, m), 7.28 (IH, s), 7.20 - 7.12 (2H, m), 6.50 (IH, d, J = 2.0 Hz), 5.54 (IH, 

dd, J = 12.4, 2.0 Hz), 4.26 (IH, d, J = 16.9 Hz), 3.88 (IH, ddt, J = 8.4, 3.9, 2,0 Hz), 2.93 - 2,79 

15 (3H, m), 2.65 - 2.50 (2H, m). 

Example HAG. (R')-(l-(4-fluorophenv0-6-((3-(trifluoromethvr)phenrv0suIfoayI)-

4,4a.5,6.7.8-hexahvdro-lH-pyrazolo[3,4-gHsoqttinolm-4a-'vDf4-niethrvlpvridm-2-

vDmethanone 

165 
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[0386] LCMS (Method F, ES-API): RT 2,83 min, m+H = 597.0; IH NMR (400 MHz, 

CDCB): 5 8.49 (IH, dd, I = 4.9, 0.38 Hz), 8.00 - 7.88 (2H, m), 7.80 - 7.78 (IH, m), 7.71 - 7.68 

(IH, m), 7,61 (IH, t, J = 7.8 Hz), 7.46 - 7.39 (2H, m), 7.29 - 7.27 (2H, m), 7.19-7.13 (2H, m), 

5 6.48 (IH, d, J = 2.0 Hz), 5.61 (IH, dd, I = 12.3, 2.0 Hz), 4.27 (IH, d, J = 16.9 Hz), 3.91 - 3.81 

(IH, n?).. 2.92 - 2.78 (3H, m), 2.62 - 2.49 (2H, m), 2.40 (3H, s). 

Example HAH. (R)-(6-((l-ethyl-lH-pvrazol-4-vI')suIfoiiyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

10 [0387] LCMS (Method F, ES-API): RT 2.39 min, m+H = 547.0; IF! NMR (400 MHz, 

CDCB): 8 8.51 (IH, d, J = 4,9 Hz), 7.71 (2H, s), 7.66 (IH, d, J = 0.6 Hz), 7.47 - 7.40 (2H, m), 

7.30 - 7.27 (2H, m), 7.20 - 7.13 (2H, m), 6.48 (IH, d, J = 2,0 Hz), 5.49 (IH, dd, J = 12.0, 2.0 

FIz), 4,30 (IH, d, J = 16.9 Hz), 4.17 (2H, q, J = 7.3 Hz), 3.82 - 3.71 (IH, m), 2.94 - 2.79 (2H, m), 

2.69 (111. d, J = 12,0 Hz), 2.52 - 2.41 (2H, m), 2.40 (311 s), 1.50 (3H,x. j 7.3 FIz). 

4,4a.5,,6.7,8-hexahYdro-4H-pvrazolor3,4-glisoqmaoIm-4a-^l)(4-methvIpvridia-2-

vDmethanone 

F 
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[0388] LCMS (Method F, ES-API): RT 233 min, m+H = 547.0; IH NMR (400 MHz, 

CDCB): 5 8.46 (IH, d, I = 4.9 Hz), 7.71 - 7.68 (IH, m), 7,61 (IH, s), 7.46 - 7.41 (2H, m), 7.27 -

7.25 (2H, m), 7.20 - 7.13 (2H, m), 6.49 (IH, d, J = 2.0 Hz), 5.52 (IH, dd, J = 12.1, 2.0 Hz), 4.24 

5 (IH, d, J = 16.9 FIz), 3,84 - 3,80 (IH, m), 3.69 (3H, m), 2.90 - 2.77 (3H, m), 2.61 - 2.48 (2H, m), 

2.40 (3H, s), 234 (3H, s). 

10 [0389] LCMS (Method F, ES-API): RT 2.49 min, m+H = 533.2; IH NMR (400 MHz, 

CDCB): 8 8.43 (IH, d, J = 5.0 Hz), 7.68 (IH, m), 7,47-7.41 (2FI, m), 7.32 (IH, d, J = 2.0 Hz), 

7.27-7.25 (2H, m), 7.20-7,14 (2H, m), 6.64 (IH, d, J = 2,0 Hz), 6.52 (IH, br s), 5.59 (IH, dd, J = 

12.4, 2.2 FIz), 4.27 (IH, d, J = 16.9 Hz), 3.92-3.89 (4H, m), 3.03 (IH, d, J = 12.5 Hz), 2.90-2.76 

(3H, m), 2.59-2.55 (IH, m), 2.40 (3H, s). 

15 Example 11AK. {R;-(t~(4~fiuoropheayI')-6-(n-niethvI-lH-pvrazol-3-y])sulfoavI')-

4,4a.5,6.7,8-hexahYdro-lH-pyrazolo[3.,4-glisoquiaoIin-4a-yI')(4-methyIpvridia-2-

yDmethanone 

F 
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[0390] LCMS (Method F, ES-API): RT 2.36 min, m+H = 533.2; IH NMR (400 MHz, 

CDCB): 5 8.51 (IH, dd, J = 5.0, 0.5 Hz), 7.71 (IH, m), 7,47-7.42 (2H, m), 7.38 (IH, d, J = 2.2 

Hz), 7,30 (IH, s), 7,27-7.25 (IH, m), 7,19-7.13 (2H, m), 6.58 (IH, d, I = 2.2 Hz), 6,49 (IH, d, J 

= 2.1 Hz), 5.55 (IH, dd, J = 12.4, 2.0 Hz), 4.33 (IH, d, J = 16.9 Hz), 3.95 (3H, s), 3,88-3.83 (IH, 

m), 2.92 (IH, d, J = 16.9 Hz), 2.91 (IFF d, J = 12,4 Hz), 2.88-2,79 (IH, m), 2.68-2,61 (IH, m), 

2.49-2,44 (IH, m), 2.39 (3H, s). 

F 

[0391] LCMS (Method F, ES-API): RT 2,90 min, m+H = 561.2; IH NMR (400 MHz, 

CDCB): 6 8.50 (IH, dd, J = 5.0, 0.4 Hz), 7.69-7.68 (IH, m), 7.53-7.49 (2H, m), 7.45-7.40 (2FI, 

m), 7.28-7.26 (2H, m), 7.19-7.13 (2H, m), 7.05-7.00 (IH, m), 6.47 (IH, d, J = 2.1 Hz), 5.52 (IH, 

dd, J = 12.4, 2,3 Hz), 4.28 (IH, d, J = 16.9 Hz), 3.86-3.81 (IH, m), 2.89-2.78 (2H, m), 2.74 (IH, 

d, J = 12.3 FIz), 2,54-2.46 (2H, m), 2,40 (3H, s), 2.28 (3H, d, J = 1.7 FIz). 

Example 11AM. (R)-n-(4-fluorophenYl)-6-((4-methYl-3,4-4lihYdro-2H-PYridoi"3,2-

bni,41oxaztn-7-Yl)sulfonvl)-4,4a,5,6.7,8-hexahvdro-lH[-pvrazolo[3,4-gHsoqMiaoIiii-4a-Yl)(4-

methYlPYridift-2-YDmethaaon.e 
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[0392] LCMS (Method F, ES-API): RT 2,58 min, m+H = (SOI 3; IH NMR (400 MHz, 

CDCB): 5 8.49 (IH, d, I = 4.9 Hz), 8.06 (IH, d, J = 2.0 Hz), 7.71 (IH, m), 7.46-7.41 (2H, m), 

7.28 (IH, s), 7,25 (IH, m), 7.19-7,12 (2H, m), 7.04 (IH, d, J = 2.0 Hz), 6.46 (IH, d, J = 2.1 Hz), 

5 5.50 (IH, dd, J = 123, 2.1 FIz), 4.29 (IH, d, J = 16.9 Hz), 4.22-4.20 (2H, m), 3.80-3.76 (IH, m), 

3.54-3.52 (2FI, m), 3,19 (3H, s), 2,88 (IH, d, J = 16.9 FIz), 2.84-2.75 (IFF m), 2,69 (IH, d, J = 

12.3 Hz), 2.52-2.44 (2H, m), 2.40 (3H, s). 

4.4a.5.6.7.8-hexahydro-lH-pvrazolof3.4-glisoauiiioIiii-4a-vD(4-iiiethvlpvridiii-2-

10 vDmethaiioiie 

[0393] LCMS (Method F, ES-API): RT 2.73 min, m+H = 571.2; IH NMR (400 MHz, 

CDCB): 8 8.47 (IH, d, J = 4.9 Hz), 7.71-7.70 (IH, m), 7.49-7.41 (4H, m), 7.27-7.26 (2H, m), 

7.19-7,13 (2H, m), 6.78-6,75 (IH, m), 6.47 (IFF d, J = 2,0 Hz), 5.51 (IH, dd, J = 12.3, 2.1 FIz), 

15 4.67-4.63 (2H, m), 4,30 (IH, d, J = 16.9 Hz), 3.84-3.79 (1H, m), 3.24-3.20 (2H, m), 2,90-2.78 

(2H, m), 2.67 (IH, d, J = 12.3 Hz), 2.48-2.40 (5H, m). 

Example 11 AO. (R)-5-((l-(4-flttorophenvD-4a-('4-methvlpkolinovl)-4a,5,7,8-tetrahvdro-lH-

pyrazolor3.4-glisoqHmolm-6(4H)-v])sulfoavI)-l-methvIiiidoIia-2-one 

F 
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[0394] LCMS (Method F, ES-API): RT 2,44 min, m+H = 5983; IH NMR (400 MHz, 

CDCB): 5 8.44 (ill. d, J = 4.9 Hz), 7,70-7.68 (2H, m), 7,52 (IH, d, J = 0.9 Hz), 7,45-7.40 (2H, 

m), 7.26 (IH, s), 7.24-7.23 (IH, m), 7.19-7.13 (2H, m), 6.82 (IH, d, J = 8.3 Hz), 6.47 (IH, d, J = 

5 2.0 Hz), 5.53 (IH, dd, J = 12.3, 2.0 Hz), 4.25 (IH, d, J = 16.9 Hz), 3,88-3.84 (IH, m), 3.53, 3.47 

(2H, AB system, J = 22.4 Hz), 3.22 (3H, s), 2.89-2.79 (2H, m), 2.72 (IH, d, J = 12.3 Hz), 2.53-

2.46 (2H, m), 239 (3H, s). 

[0395] LCMS (Method F, ES-API): RT 2,52 min, m+H = 607.2; IH NMR (400 MHz, 

CDCB): 6 8.49 (IH, d, J = 4.9 Hz), 8,26-8.25 (IH, in). 8,09 (IH, ddd, J = 7.9, 1.7, 1,2 Hz), 7.97 

(IH, ddd, J= 7.9, 1.7, 1.2 Hz), 7.69-7.66 (IH, m), 7.45-7.40 (2H, m), 7.29-7.26 (2H, m), 7.19-

7.13 (2.H. m), 6.48 (IH, d, J = 2.1 Hz), 5.60 (IH, dd, J = 12.3, 2.1 Hz), 4,23 (IH, d, J = 16.9 Hz), 

15 3,92-3.87 (IH, m), 3.08 (3H, s), 2,88-2.79 (31!. in). 2,63-2.49 (21!. in). 2,40 (311, s). 

10 F 
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[0396] LCMS (Method F, ES-API): RT 233 min, m+H = 547.0; IH NMR (400 MHz, 

CDCB): 5 8.44 (IH, d, J = 4.9 Hz), 7.71 - 7.69 (IH, m), 7.59 (IH, m), 7.46 - 7.41 (2H, m), 7.28 -

7.26 (2H, m), 7.20 - 7.13 (2H, m), 6.50 (IH, d. J = 2.0 Hz), 5.49 (IH, dd, J = 12.1, 2.0 Hz), 4.28 

5 (IH, d, J = 16.9 Hz), 3.85 - 3.76 (4H, m), 2.92 - 2.78 (3H, m), 2.63 - 2.48 (2H, m), 2.40 (3H, s), 

2.27 (3H, s). 

Example 11AR. (R)-(6-((23-dihydrobeiizpfblU,41dioxin-6-yI)suIfoiiyl)-l-(4-fliiproDheiiyr)-

[0397] LCMS (Method F, ES-API): RT 2,60 min, m+H = 587.0; IH NMR (400 MHz, 

CDCB): 6 8.50 (IH, d, J = 4.9 Hz), 7.71 (IH, s), 7.45 - 7.41 (2H, m), 7.28 - 7.26 (2H, m), 7.22 -

7.13 (4H, m), 6.89 (IH, d, J= 8,5 Hz), 6,46 (IH, d, J= 1.9 Hz), 5,49 (IH, dd, .1 12.2, 1.9 Hz), 

4.31 - 4,25 (5H, m), 3.81 - 3.73 (IH, m), 2.92 - 2.77 (2H, m), 2.68 (IH, d, J = 12.2 Hz), 2.50 -

15 239 (5H, m). 

Example HAS, {R)-(6-((3-flsioro-4-(trifliiorometfni)pheayj)si8lfo8ivI)-l-{4-flHorop!iemi)-

4,4a,5,6,7.8-hexahydro-lH-m'razoio[3.,4-g]i§oaumoMo-4a-yj)(4-metliyjoyrkim-2-

vDmethanone 

10 F 
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[0398] LCMS (Method F, ES-API): RT 3,03 min, m+H = 615.2; IH NMR (400 MHz, 

CDCB): 5 8.47 (IH, dd, J = 4.9, 0.3 Hz), 7.69-7.65 (2H, m), 7.58-7.56 (IH, m), 7.48 (IH, br d, J 

= 9.4 Hz), 7.45-7.40 (2H, m), 7,28 (IH, ddd, J = 4.9, 1.6, 0,7 Hz), 7.26 (IH, s), 7.19-7,13 (2H, 

5 m), 6,49 (IH, d, J = 2.0 Hz), 5,64 (IH, dd, J = 12.5, 2.0 Hz), 4.23 (IH, d, J = 16.9 Hz), 3.92-3,88 

(IH, m), 2,91-2.80 (3H, m), 2.69-2.63 (IH, m), 2.55-2,50 (IH, m), 2.39 (3H, s). 

Example HAT. (R')-(6-((3-fluoro-4-(trifluoromethvI)phenvI')suIfoiiyl)-l-(4-fluorophenyl)-

10 [0399] LCMS (Method F, ES-API): RT 2.93 min, m+H = 601.2; IH NMR (400 MHz, 

CDCB): 5 8.64 (IH, ddd, J = 4.9, 1.5, 1.1 Hz), 7.87-7.81 (2H, m), 7.71-7.67 (IH, m), 7.57 (IH, 

br d, J = 8.2 Hz), 7.51-7.47 (2H, m), 7.45-7.40 (2H, m), 7.28 (IH, s), 7.19-7.13 (2H, m), 6.50 

(IH, d, J = 2.0 Hz), 5.59 (IH, dd, J = 12.4, 2.0 Hz), 4.25 (IH, d, J = 16.9 Hz), 3.92-3.87 (IH, m), 

2.91-2.80 (3H, m), 2.67-2.61 (IH, m), 2.55-2.51 (IH, m). 

15 Example 11 All. nft)-3-((4a-(4-ethylpicoMno\i)-l-(4-fhioropheavl)-4a.,5,7,,8-tetrahYdro-1.I-I-

pyrazolo[3,4-glisoqiiinoMn-6(4H)-yl)suIfonyI)benzonitrile 

F 
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[0400] LCMS (Method F, ES-API): RT 2.79 min, m+H = 568.2; IH NMR (400 MHz, 

CDCB): 6 8.53 (IH, dd, J = 4.9, 0.5 Hz), 7.95 (IH, m), 7.91 (IH, ddd, J = 7.9, 1.9, 1.2 Hz), 7.78 

(IH, ddd, J = 7.9, 1.2, 0.3 Hz), 7.71-7.70 (IH, m), 7.59 (IH, dt, I - 7.9, 0.5 Hz), 7.45-7.40 (2H, 

5 m),7.33-7.32 (IH, m), 7.27 (IH, s), 7.19-7.13 (2H, m), 6.49 (IH, d, J = 2.0 Hz), 5.64 (IH, dd, I 

123. 2.0 Hz), 4.25 (IH, d, J = 16.9 Hz), 3.91-3.86 (IH, m), 2,88-2.80 (3H, m), 2,71 (2H, q, J = 

7.7 Hz), 2.63-2.50 (2H, m), 1.27 (3H, t, J = 7.7 Hz). 

Example 11AV, (RH4~elli¥lpyridm~2~vI){l~(4~fliaorop!iemi)-6-(f6-

(trifluoromethYl)pvridia-2-Yl')sttlfonvl)-4.4a,5.6.7.8-hexahYdro-lH-pvrazolof3.4-
10 gHsoqumoIin-4a-yr)methaaone 

[0401] LCMS (Method F, ES-API): RT 2.93 min, m+H = 612.2; IH NMR (400 MHz, 

CDCB): 6 8.51 (IH, dd, J = 4.9, 0.5 Hz), 8.06-8.02 (IH, m), 7.99-7.97 (IH, m), 7.81 (IH, dd, J = 

7.9, 1.2 Hz), 7.67 (IH, m), 7.48-7.43 (2H, m), 7.29 (IH, s), 7.28-7.27 (IH, m), 7.20-7.14 (2H, 

15 m), 6.53 (IH, d, J = 2.0 Hz), 5,67 (IH, dd, J = 12.3, 2.0 Hz), 4.28 (IH, d, J = 16.9 Hz), 4.06-4,02 

(IH, m), 3,31 (IH, d, J = 13.0 Hz), 3,12-3.05 (IH, m), 2,91-2.81 (2H, m), 2.69 (2H, q, J = 7.7 

Hz), 2.54-2,50 (IH, m), 1.26 (3H, t, J = 7.7 Hz), 

F 
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Example HAW. (R)-3-f(l-(4-fliioropfaenyl)-4a-(4-metfayIpicolmo\i)-4a,5.7,8-tetrafaydro-

lH-pyrazolo|'3.,4-g'jisoqiimolin-6(4H)-Yl')siiIfon\i)benzoic acid 

[0402] LCMS (Method F, ES-API): RT 2,47 min, m+H = 573.0; IH NMR (400 MHz, 

5 CDCB): 5 8.55 (IH, d, I = 5.0 Hz), 8,17 (IH, dt, j = 7.9, 1.2 Hz), 8,07 (IH, t, J = 1.7 Hz), 7.88 

(IH, dt, 3 = 8.2, 1.2 Hz), 7.70 (IH, t, 3 = 7.9 Hz), 7.60 (IH, m), 7.51-7.45 (3H, m), 7.41-7.35 

(3H, m), 6.63 (IH, s), 5.39 (IH, d, J = 12.2 Hz), 4.13 (IH, d, J = 17.0 Hz), 3.77-3,71 (IH, m), 

2.92-2.84 (2H, m), 2,69-2.44 (3H, m), 2,38 (3H, s). 

Example 11AX. (R)-(6-((3,5-dimethylisoxazol-4-yDsnIfoiiyl)-l-(4-flnoroplieiiyl)-4,4a,5,6,,7,,8-

10 hexahydro-lH-pyrazolo[3,4-t;lisoquiiiolia-4a-yD(4-inethyIpyridiii-2-yDmethaiione 

[0403] LCMS (Method F, ES-API): RT 2.79 min, m+H = 548.2; IH NMR (400 MHz, 

CDCB): 8 8.38 (IH, d, J = 4,9 Hz), 7.65-7.64 (IH, m), 7.46-7.41 (2H, m), 7.28-7.26 (IH, m), 

7.25 (IH, s), 7.20-7,14 (2H, m), 6.52 (IH, s), 5.49 (IH, dd, J = 12,6, 2.1 Hz), 4,24 (IH, d, J = 

15 16.9 Hz), 3,95-3,92 (IH, m), 3.04 (IH, d, J = 12,6 Hz), 2,90-2.79 (3H, m), 2.62-2,55 (IH, m), 

2.53 (3H, s), 2.39 (3H, s), 2.21 (3H, s). 

F 

F 

174 



WO 2013/177559 PCT/US2013/042732 

Example HAY. (R)-(6-((l-ethYl-lH-pyrazoI-4-yl)sulfon\i)-l-(4-fliioropfaenyI)-4.4a,5,,6.,7.,8-

hexafaydro-lH-pyrazoio}3,4-glisoqiiiiiolin-4a-Yl')(pyridiii-2-yl)methanone 

[0404] LCMS (Method F, ES-API): RT 2,28 min, m+H = 533.0; IH NMR (400 MHz, 

5 CDCB): 6 8.66 (IH, ddd, J = 4,7, 1.7, 0,9 Hz), 7.92 - 7,87 (IH, m), 7.83 (IH, td, J = 7.5, 1.7 Hz), 

7.71 (IH, s), 7,66 (IH, s), 7,48 - 7.41 (31!. m), 7,30 (IH, s), 7.21 - 7.13 (2H, m), 6.49 (IH, d, J 
2.0 Hz), 5.46 (IH, dd, I - 12.0, 2.0 Hz), 4.31 (IH, d, J = 16.9 Hz), 4.17 (2H, q, J = 7.3 Hz), 3.80 

- 3.75 (IH, m), 2.95 - 2.77 (2H, m), 2,69 (IH, d, J = 12.0 Hz), 2.52 - 2.40 (2H, m), 1.50 (3H, t, J 
= 7.3 Hz). 

10 Example 11AZ. (R)-(l-phenv]-6-((3-(trifluoromethyl)phen.vl)sulfoavI)-4,4a,5,6.,7.,8-
hexahydro-lH-pyrazolo[3.4-glisoquiiiolia-4a-vI)(pyridiii-2-yl)methaaoae 

[0405] LCMS (Method F, ES-API): RT 2.72 min, m+H = 565.0; IH NMR (400 MHz, 

CDCB): 8 8.64 (IH, ddd, J = 4.7, 1.7, 0.9 Hz), 7.94 - 7.78 (511. m), 7.61 (IH, t, J = 7.8 Hz), 7.50 

15 - 7.45 (5H, m), 7.39 - 7.33 (IH, m), 7.29 (IH, s), 6.56 (IH, d, J = 2.1 Hz), 5.56 (IH, dd, J = 12.3, 

2.1 Hz), 4.25 (IH, d, J = 16.9 Hz), 3.90 - 3.84 (IH, m), 2.92 - 2.78 (3H, m), 2.58 - 2.48 (2H, m). 

F 

4,4a.5,6.7.8-hexahvdro-lH-pyrazolof3,4-gHsoattino[in-4a-yn('4-methytpyridin-2-
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[0406] LCMS (Method F, ES-API): RT 2,54 min, m+H = 547.1; IH NMR (400 MHz, 

CDCB): 5 8.42 (IH, d, I = 4.9 Hz), 7,70 - 7.68 (IH, m), 7.48 - 7.41 (2H, m), 7.26 - 7,24 (2H, m), 

7.21 - 7.14 (2H, m), 6,52 (IH, d, J= 1.9 Hz), 6.40 (IH, d, J = 0.39 Hz), 5.58 (IH, dd, J= 12.5, 

5 1.9 Hz), 4.28 (IH, d, J = 16.8 Hz), 3.94 - 3.87 (IH, m), 3.84 (3H, s), 3.02 (IH, d, J = 12.5 Hz), 

2.91 - 2.75 (31!. m), 2,60 - 2.53 (IH, m), 2.39 (3H, s). 2.17 (3H, s). 

[0407] LCMS (Method F, ES-API): RT 2,99 min, m+H = 598.2; IH NMR (400 MHz, 

CDCB): 6 8.83 (IH, d, J = 5.0 Hz), 8,46 (IH, dd, J = 5.0, 0.4 Hz), 7.86 (IH, m), 7.71 (Hi, dd, J 

= 5.0, 1.3 Hz), 7.63-7.62 (IH, m), 7.45-7.40 (2H, m), 7.29-7.26 (2H, m), 7,19-7.13 (2H, m), 6,50 

(IH, d, J = 2.0 Hz), 5,64 (IH, dd, J = 12.6, 2.0 Hz), 4.20 (IH, d, J = 16.9 Hz), 3.95-3,90 (IH, m), 

15 2,97 (Hi, d, J = 12.6 Hz), 2.88-2.80 (2H, m), 2.77-2.70 (IH, m), 2.57-2.53 (IH, m), 2.39 (3H, s). 

Example 11BC, n^)-0-Y4-fluorophenYl)-6-((4-|trifluoromethv])pvridin-2-vl)sulf(fflvr)-

4,4a,5,6,7.8-!iexahYdro-lH-m'razoio[3.,4-g]i§oaumoMo-4a-iv1)(4-metliiv1ovrkim-2-

vDmethanone 

10 F 
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i LCMS (Method F, ES-API): RT 3,13 min, m+H = 598.2; IH NMR (400 MHz, 

CDCB): 5 8.82 (IH, d, I = 4.9 Hz), 8,50 (IH, dd, J = 4.9, 0.9 Hz), 7.98 (IH, m), 7.65-7.62 

m), 7.47-7.42 (2H, m), 7.27-7.26 (2H, m), 7.20-7.14 (2H, m), 6.51 (IH, d, J = 2.0 Hz), 5.78 (IH, 

dd, J = 12.9, 2,0 Hz), 4,25 (IH, d, J = 16,9 Hz), 4,07-4.02 (IH, in). 3.28 (IH, d, J = 12.9 Hz), 

3.02-2.96 (IH, m), 2,92-2.83 (2H, m), 2,54-2.49 (IH, m), 2,38 (3H, s). 

15 

10 [0409] LCMS (Method F, ES-API): RT 2.54 min, m+H = 533.2; IH NMR (400 MHz, 

CDCB): 8 8.45 (IH, d, J = 4,9 Hz), 7.74 (IH, s), 7.71-7.70 (IH, m), 7.46-7.41 (2H, m), 7.28 

(IH, s) 7.26-7.25 (2H, m), 7.20-7.14 (2H, m), 6,49 (IH, d, J = 2.0 Hz), 5.52 (IH, dd, J = 12.0, 

2.0 Hz), 4.27 (IH, d, J 16.9 Hz), 3,84-3.81 (IH, m), 2.91-2,78 (3H, m), 2.60-2.49 (2H, m), 

2.39 (6H, s). 

4,4a.5,6.7,8-hexahYdro-lH-pvrazolo[3.,4-glisoquiiioIin-4a-Yl')(pvridia-2-vI)methaaone 
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[0410] LCMS (Method F, ES-API): RT 3.07 min, m+H = 584.2; IH NMR (400 MHz, 

CDCB): 8 8.86 (IH, d, J = 5.0 Hz), 8.64 (IH, dt, J - 5.0, 1.6 Hz), 7.87 (IH, m), 7.85-7.83 (2H, 

m), 7.72 (IH, dd, J - 5.0, 1.3 Hz), 7.52-7.46 (IH, m), 7.45-7.40 (2H, m), 7.28 (IH, s), 7.20-7.14 

5 (2H, m), 6.51 (IH, d, J = 2,0 Hz), 5.61 (IH, dd, j = 12.5, 2.1 Hz), 4.22 (IH, d, J = 16.9 Hz), 

3.94-3.90 (IH, m), 2.94 (IH, d, J = 12.5 Hz), 2.90-2.80 (2H, m), 2.73-2.66 (IH, m), 2.57-2.53 

(IH, m). 

Example 11BF. (R)-(6-((4-ehloro-3-(trifhiorometfayl)pfaeiiyI)siilfonyl)-l-('4-fliioroplien\i)-

4,4a,,5,,6.7,8-liexahydro-lH-pyrazolof3.,4-gjisoqmnolm-4a-yt)(pYridin-2-Yl')inetfaanone 

[0411] LCMS (Method F, ES-API): RT 3.39 min, m+H 616.8; IH NMR (400 MHz, CDCB): 

8 8.60-8.58 (IH, m), 7.97 (IH, d, J = 2.1 Hz), 7.85-7.80 (2H, m), 7.76 (IH, dd, J = 8.4, 2,1 Hz), 

7.52 (IH, d, J = 8.5 Hz), 7.48-7.40 (3H, m), 7.27 (IH, m), 7.19-7.13 (2H, m), 6.50 (IH, d, J = 2,1 

Hz), 5.54 (IH, dd, J = 12.6, 2,0 Hz), 4,22 (IH, d, J = 16.9 Hz), 3.93-3.88 (IH, m), 2,90-2.80 (3H, 

15 m), 2.68-2.61 (IH, m), 2,56-2.51 (IH, m). 

Example 11BG, {R)-(6-((3-cMoro-4-met!ivipjiemi)sigifooyj)-l-(4-flj8oroplu:>8ivI)-4,4a,5.»6,7J-

hexahydro-lH-pyrazolo[3.4-glisoaumo}ia-4a-yl')('pyridin-2-yl)methaaoae 

10 F 
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[0412] LCMS (Method F, ES-API): RT 2,81 min, m+H 563.0; 1H NMR (400 MHz, CDCB): 8 

8.64 (1H, ddd, J = 4,7, 1.8, 0.9 Hz), 7.91 - 7.87 (I H, m), 7.83 (1H, td, J = 7.4, 1.7 Hz), 7.64 (IH, 

d, J = 1.8 Hz), 7,50 - 7.40 (411. m), 7.31 (IH, s), 7.29 (IH, s), 7.20 - 7,12 (2H, m), 6.48 (IH, d, J 

5 = 2.1 Hz), 5.52 (IH, dd, J - 12.2, 2.5 Hz), 4.29 (IH, d, J = 16.9 Hz), 3,86 - 3.82 (IH, m), 2.92 -

2.70 (3H, m), 2.54 - 2.47 (2H, m), 2.40 (31 L s). 

Example 11BH, (R)-(6-((3,4-difluorophenvl)sulfon.v])-l-(4-fluoropheavI')-4,4a.,5.,6,,7.8-
hexahydro-j H-0vra^ogo [3,4-e|jsoq usrsolsrs-4a-v j)(2-(0vrrogsdhj-1 "\1jg>vrsdhi"4"\1jrnelhariosie 

10 [0413] LCMS (Method F, ES-API): RT 2.11 min, m+H = 619.9; IH NMR (400 MHz, 

CDCB): 8 8.14 (IH, d, J - 5.0 Hz), 7.69-7.59 (2H, m), 7.46 (IH, s), 7.40-7.35 (3H, m), 7.21-

7.15 (2H, m), 6.50 (IH, dd, J = 5.2, 1.2 Hz), 6.39 (2H. d, J = 14.0 Hz), 4.56 (IH, dd, J = 11.4, 1.6 

Hz), 3.88-3.87 (IH, m), 3.36-3.30 (5H, m), 2,70 (IH, d, J = 16.9 Hz), 2.48-2.36 (4H, m), 1.97-

1.89 (4H, m). 

15 Example 11BL (R)-fl-f4-fluoropfaenyl)-6-('('l-metfavI-lH-pvrazoI-3-vI)siilfonvl)-4.,4a,,5.6,7,8-

F 
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[0414] LCMS (Method F, ES-API): RT 2,42 min, m+H = 587.0; IH NMR (400 MHz, 

CDCB): 6 8.89 (IH, d, J = 5.0 Hz), 8,14 (IH, m), 7.70-7,68 (IH, m), 7.47-7.42 (2H, m), 7.39 

(IH, d, J = 2.3 Hz), 7.31 (IH, s), 7.21-7.15 (2H, m), 6.57 (IH, d, J = 2.2 Hz), 6.52 (IH, d, J = 2.1 

5 Hz), 5.56 (IH, dd, J = 12,6, 2.1 Hz), 4,24 (IH, d, J = 16.9 Hz), 3.96 (3H, s), 3,89-3.85 (IH, m), 

2.96 (IH, d, J = 16.9 Hz), 2.93 (IH, d, J = 12.4 Hz), 2.88-2.79 (IH, m), 2.68-2.61 (IH, m), 2.51-

2.47 (IH, m). 

Example 11BJ. n?)-(l-(4-fluoropheavI)-6-(n-methvI-lH-pvraa!;o1-3-yl)sulf<fflYl)-4,4a,5,6.,7.,8-

hexahvdro-lH-pvrazoloi"3,4-glisoqmMolia-4a-vI)(pvridiM-2-vl)methaaoae 

[0415] LCMS (Method F, ES-API): RT 2.15 min, m+H = 519.0; IH NMR (400 MHz, 

CDCB): 5 8.67 (IH, ddd, J = 4.7, 1.7, 0.9 Hz), 7.91-7.88 (IH, m), 7.85-7.81 (IH, m), 7.48-7.42 

(3H, m), 7.38 (IH, d, J = 2.2 Hz), 7.31 (IH, s), 7.20-7.14 (2H, m), 6.58 (IH, d, J = 2.2 Hz), 6.50 

(IH, d, J = 2.1 Hz), 5.54 (IH, dd, J = 12.5, 2.0 Hz), 4.34 (IH, d, J = 16.9 Hz), 3.95 (3H, s), 3,88-

15 3.84 (IH, m), 2.94 (IH, d, J = 16.9 Hz), 2.91 (IH, d, J = 12.4 Hz), 2.88-2.79 (IH, m), 2.67-2.60 

(IH, m), 2.50-2.45 (IH, m). 

10 F 

180 



WO 2013/177559 PCT/US2013/042732 

Example 11BK, (R)-(l-(4-fliioropfaenyD-6-ff5-metliyI-lH-pyrazol-4-yl)snIfonyI)-

4,4a,5,6.7,8-faexahydro-lH-pyrazolof3,4-g|isoqmiiolifi-4a-vl)(4-(trifliiorometfavI)pvridiii-2-

yQmethanone 

5 [0416] LCMS (Method F, ES-API): RT 2.36 min, m+H = 587.0; IH NMR (400 MHz, 

CDCB): 8 8.83 (IH, d, J = 4.9 Hz), 8.14-8.13 (IH, m), 7.73 (IH, s), 7.68 (IH, dd, J = 4.9, 1.1 

Hz), 7.46-7.41 (2H, m), 7.29 (IH, s), 7.20-7.14 (2H, m), 6.51 (IH, d, J = 2.1 Hz), 5.45 (IH, dd, J 

= 12.3, 2.0 Hz), 4.19 (IH, d, J = 16.9 Hz), 3.85-3.80 (IH, m), 2.93 (IH, d, J = 16.9 Hz), 2.86-

2.78 (2.H. m), 2.59-2.50 (2H, m). 2.38 (3H, s). 

10 Example 11BL. (R)-3-((l-(4-fluorooheavI)-4a-(4-(triHsiorometliyj)oieoIinoyI)-4a,5.7,8-

tetrahvdro-lH-pyrazoIo[3,4-gHsoqumo1in-6(4H)-vl)sulfonYl)beazomtrile 

[0417] LCMS (Method F, ES-API): RT 2.68 min, m+H = 608.0; 1H NMR (400 MHz, 

CDCB): 8 8.90 (IH, d, J = 5.0 Hz), 8.13 (IH, m), 7.98 (IH, m), 7.91-7.89 (IH, m), 7.84-7.81 

15 (IH, m), 7.74 (IH, dd, J = 5.0, 0.9 Hz), 7.65-7.61 (IH, m), 7.45-7.40 (2H, m), 7.29 (IH, s), 7.20-

7.14 (2H, m), 6.51 (IH, d, J = 2.0 Hz), 5.53 (IH, dd, J ==: 12.3, 2.0 Hz), 4.18 (IH, d, .1 16.9 Hz), 

3.91-3.87 (IH, m), 2.90 (IH, d, J = 16.9 Hz), 2.88-2.77 (2H, m), 2.58-2.51 (2H, m). 

N 

F 

F 
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Example 11BM, (R)-(l-(4-fhioropfaenyl)-6-f(l-metlr»i-lH-pyrazol-5-yl)siiIfoiiyl)-

4,4a,5,6.7,8-faexahydro-lH-pyrazolof3,4-g|isoqmiiolifi-4a-vl)(4-(trifliiorometfavI)pvridiii-2-

yQmethanone 

5 [0418] LCMS (Method F, ES-API): RT 2.55 min, m+H = 587.0; IH NMR (400 MHz, 

CDCB): 8 8.81 (IH, d, J = 4.9 Hz), 8.12 (IH, m), 7.70-7.69 (IH, m), 7.47-7.41 (2H, m), 7.35 

(IH, d, J = 2.1 Hz), 7.28 (IH, s), 7.21-7.15 (2H, m), 6.62 (IH, d, J = 2.1 Hz), 6.54 (IH, d, J = 2.0 

Hz), 5.50 (IH, dd, J = 12.4, 2.0 Hz), 4.18 (IH, d, J = 16.9 Hz), 3.95 (3H, s), 3.94-3.90 (IH, m), 

3.02 (111. d, J = 12.6 Hz), 2.92 (IH, d, J = 16.9 Hz), 2,86-2.74 (211. m), 2,60-2.55 (IH, m). 

10 Example 11BN. (R)-(6-(n...5-dimethvl-lH-pvrazol-4-yl)suIfonvl)-I-('4-fliiorophenYl)-

4,4a.5,6.7,8-hexahYdro-lH-pvrazolor3,4-glisoqmMoIm-4a-vr)(4-(tri.fluoromethvl)pvridin-2-

vDmethanone 

F 

[0419] LCMS (Method F, ES-API): RT 2.44 min, m+H = 601.2; IH NMR (400 MHz, 

15 CDCB): 8 8.84 (IH, d, J = 4.9 Hz), 8.13 (IH, br s), 7.69 (IH, dd, J = 4.9, 1.0 Hz), 7.61 (IH, s), 

7.47-7.41 (2H, m), 7.28 (IH, s), 7.20-7.14 (2H, m), 6.51 (IH, d, J = 2.0 Hz), 5.46 (IH, dd, J 

F 
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12.3, 1.9 Hz), 4.16 (IH, d, J = 16.9 Hz), 3.85-3.79 (IH, m), 3.71 (3H, s), 2.92 (IH, d, J = 16.9 

Hz), 2.87-2.76 (2H, m), 2.58-2.50 (2H, m), 2.34 (3H, s). 

Example HBO. (R)-(6-((lH-pyrazoI-4-yI)sulfonvI)-l-(4-flHoropheayI)-4<4a,5,6,7,8-

[0420] LCMS (Method F, ES-API): RT 2.28 min, m+H = 573.2; IH NMR (400 MHz, 

CDCB): 8 11.0 (IH, br s), 8.86 (IH, d, J = 4.9 Hz), 8.15 (IH, m), 7.83 (2H, s), 7.71-7.69 (IH, 

m), 7.46-7.41 (2H, m), 7.31 (IH, s), 7.20-7.14 (2H, m), 6.50 (IH, d, J = 2.0 Hz), 5.44 (IH, dd, J 

= 12.1, 2.0 Hz), 4.20 (IH, d, J = 16.9 Hz), 3.82-3.78 (IH, m), 2.92 (IH, d, J= 16.9 Hz), 2.87-

2.78 (IH, m), 2.67 (IH, d, J = 12.2 Hz), 2.52-2.40 (2H, m). 

Example 11BP. (R)~n~(4~fliaorophemi)-6-(fl-meifavI-3-flrifliaoromellnl)~1il-mTazo1~4~ 

yj)siiIfoavI)-4,4a,5,6,7.8-hexahydro-lII-pvrazoIo[3,4-g]isoci88moM8i-4a-Yj)(pyrkim-2-

vDmethaaone 

[0421] LCMS (Method F, ES-API): RT 2.47 min, m+H 587.0; 1HNMR (400 MHz, CDCB): 8 

8.61 (IH, ddd, J = 4.8, 1.7, 0.9 Hz), 7.90 - 7.80 (2H, m), 7.74 (IH, s), 7.48 - 7.42 (3H, m), 7.28 

(IH, s), 7.21 - 7.14 (2H, m), 6.51 (IH, d, J = 2.0 Hz), 5.50 (IH, dd, J = 12.6, 2.0 Hz), 4.26 (IH, 

F 

F 
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d, J = 16.8 Hz), 3.92 (3H, s), 3.89 - 3.85 (IH, m), 2.98 (IH, d, J = 12.6 Hz), 2,90 (IH, d, J = 16.8 

Hz), 2.86 - 2,68 (2H, m), 2.56 - 2.46 (IH, m). 

Example HBO. (R)-(l-(4-flHoropheayl)-6-{{3,4,5-trifluoropheii\i)suIfonyI)-4.4a,5<6,7.,8-

[0422] LCMS (Method F, ES-API): RT 2.85 min, m+H = 637.2; IH NMR (400 MHz, 

CDCB): 8 8.87 (IH, d, J = 4,9 Hz), 8.14 (IH, br s), 7.72 (IH, dd, J = 4.9, 1.0 Hz), 7.46-7.41 (2H, 

m), 7.37-7.31 (2H, m), 7.29 (IH, s), 7.20-7.15 (2H, m), 6.52 (IH, d, J = 2.1 Hz), 5.50 (IH, dd, J 

= 12.3, 2.1 Hz), 4.17 (IH, d, J = 16.9 Hz), 3.88-3.83 (IH, m), 2.91 (IH, d, J= 16.9 Hz), 2.88-

2.78 (2H, m), 2 61-2.5 i (2H, m) 

Example 11BR. (R)-(l-(4-cMoroohe8ivI)-6-{{l-methvI-1H-pyrazoj-3-vj)sMlfomi)-

4,4a.5,6.7,8-hexahydro-lH-pyrazolo[3.,4-glisoquiaoIia-4a-yI')(4-(trifluoromethv])pvridia-2-

vDmethaaone 

CI 
[0423] . LCMS (Method F, ES-API): RT 2.60 min, m+H = 603.2; IH NMR (400 MHz, 

CDCB): 8 8.88 (IH, d, J = 4.9 Hz), 8.14 (IH, br s), 7.68 (IH, dd, J = 4.9, 1.0 Hz), 7.47-7.41 (4H, 

CF 

F 

CF, 
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m), 7.38 (IH, d, J = 2.3 Hz), 7.32 (IH, s), 6.56 (IH, d, J = 2.3 Hz), 6.55 (IH, d, J - 2.0 Hz), 5.55 

(IH, dd, J - 12.5, 2.0 Hz), 4.23 (111. d, i = 16.9 Hz), 3.96 (3H, s), 3.89-3.85 (IH, m), 2.95 (111. 

d, I = 16.9 Hz), 2.94 (IH, d, J = 12.5 Hz), 2.89-2.80 (IH, m), 2.69-2.63 (IH, m), 2.51-2.47 (IH, 

m). 

[0424] LCMS (Method F, ES-API): RT 2.25 min, m+H - 505.0; 11! NMR (400 MHz, 

CDCB): 5 11.12 (III. br. s), 8.65 (IH, ddd, J - 4.7, 1.6, 1.0 Hz), 8.36 (IH, d, J - 0.6 Hz), 7.88 -

10 7.81 (2H, m), 7.78 (1H, d, J - 0.6 Hz), 7.51 - 7.39 (3H, m), 7.31 (1H, s), 7.20 -7.13 (2H, m), 

6.50 (IH, d, J = 2.0 Hz), 5.50 (III. dd, J = 12,1, 2.0 Hz), 4.24 (IH, d, I - 17.0 Hz), 3.86 - 3.78 

(IH, m), 2.91 (1H, d, J = 17.0 Hz), 2.86 - 2,74 (2H, m), 2.64 - 2.45 (2H, m). 

Example 11BT. fl*)-(6-(n-methvI-IH-pvrazol-3-yl)sMlfonyI)-l-(4-(trifluoromethyl)plieiiyI)-

4,4a,5,6,7,8-Iiexalivdro-lH-pyrazoio[3,4-gjisocjiimoIm-4a-yg)(ovrMm-2-vI)met!iaao8ie 

[0425] LCMS (Method F, ES-API): RT 2.48 min, m+H = 569.0; IH NMR (400 MHz, 

CDCB): 5 8.67 (IH, ddd, J = 4.8, 1.8, 0.9 Hz), 7.89 (IH, dt, J = 7.9, 1.4 Hz), 7.83 (IH, td, J = 

7.6, 1,8 Hz), 7.74 (2H, d, J = 8.4 Hz), 7,63 (2H, d, J = 8.4 Hz), 7.46 (IH, ddd, J = 7.6, 4,8, 1.4 

Hz), 7,38 (IH, d, J = 2.3 Hz), 7.37 (IH, s), 6.59 (IH, br. d, J = 2.3 Hz), 6.58 (IH, br. d, J = 2.3 

185 
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Hz), 5.53 (IH, del, J = 12.5, 2.0 Hz), 4.37 (IH, d, J = 17.1 Hz), 3.96 (3H, s), 3.87 (IH, ddt, J 

8.5. 4.1, 2.0 Hz), 2.98 - 2.80 (3H, m), 2.66 (IH, ddd, J = 12.6, 11.1, 3.5 Hz), 2.53 - 2.44 (IH, m). 

Example 116IJ. (R)-{6-{(3,4-diflisoropIieiiyI)siiIfoiHi)-l-{4-il?ioroi>!ie8ivl)-4,4a,S.6,7.8-

Iiexa!iydr0-lH-pvraz0l0j3,4-g]is0qiiisi0liii-4a-yI)(tMaz0l-4-vI)methasi08ie 

[0426] LCMS (Method F, ES-API): RT 2.76 min, m+H = 556.9; IH NMR (400 MHz, 

CDCB): 8 8.87 (IH, d, J = 2.2 Hz), 8.24 (IH, d, J = 2.2 Hz), 7.56 - 7.46 (2H, m), 7.46 - 7.39 

(2H, r:?).. 7,29 - 7.23 (2H, m), 7.19 - 7.12 (2H, m), 6.52 (IH, d, J = 2.1 Hz), 5.45 (IH, dd, I = 

12.4, 2,1 Hz), 4.15 (IH, d, J = 17.0 Hz), 3.89 - 3.84 (IH, m), 2.92 - 2.80 (2H, m), 2.73 (IH, d, J 

= 12.5 Hz), 2.57 - 2.50 (2H, m). 

Example 116V. {R)-(6-((1.2-dimetfayl-lH-imidazol-4-\i)siilfonyI)-l-('4-fliioropfaeiiYl')-

4.,4a,,5,,6,7.8-faexafavdro-lH-pyrazolo|"3.,4-g'jisoqiriBoIiii-4a-yI)('4-(trifliiorometli\i)pyridiii-2-

yDmetfaanone 

F 

[0427] LCMS (Method F, ES-API): RT 2.28 min, m+H = 601.1; IH NMR (400 MHz, 

CDCB): 8 8.87 (IH, d, J = 5.0 Hz), 8.15 - 8.11 (IH, m), 7.70 - 7.65 (IH, m), 7.49 - 7.40 (2H, m), 

7.30 (111. s), 7.21 - 7.14 (211. m), 6.51 (IH, d, J = 2,1 Hz), 5.54 (111 dd. J = 12.6, 2.1 Hz), 4.23 

(IH, d, J = 17.2 Hz), 3.83 (IH, ddt, J = 8.5, 4.0, 2,1 Hz), 3.58 (3H, s), 2.99 (IH, d, J = 12.6 Hz), 

F 

CF-
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2.97 (HI. d, J = 17.2 Hz}. 2.82 (111. kid. j = 14.8, 5.9, 2.4 Hz), 2.70 - 2.61 (IH, m), 2.47 - 2.43 

(IH, m), 2.37 (3H, s). 

4.4a.5.6.7.8-

58] LCMS (Method F, ES-API): RT 2.20 min, m+H = 601.0; IH NMR (400 MHz, 

CDCB): 5 8.76 (IH, d, I = 5.0 Hz), 8.04 (IH, s), 7.72 - 7.65 (IH, m), 7.45 - 7.41 (3H, m), 7.24 

(IH, s), 7.22 - 7.13 (2H, m), 6.55 (IH, s), 5.60 (IH, dd, J = 12.9, 2.0 Hz), 4.08 (IH, d, J = 16.9 

Hz), 4.01 - 3.96 (IH, m), 3.40 (3H, s), 3.12 (IH, d, J= 13.0 Hz), 2.96 - 2.82 (3H, m), 2.69 - 2.5S 

(IH, m), 2.12 (3H, s). 

(R)-(l-(4-

15 

Q O „ 
U-s-0 

N-SV^N\ 
N~~y 

/ 

LCMS (Method F, ES-API): RT 2.49 min, m+H = 587.0; IH NMR (400 MHz, 

CDCB): 8 8.83 (IH, d, J = 5.0 Hz), 8.15 - 8.13 (IH, m), 7.70 - 7.64 (IH, m), 7.51 - 7.42 (2H, m), 

187 
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7.30 (IH, s), 7.23 - 7.14 (2H, m), 7.00 (IH, d, J = 1.1 Hz), 6.90 (IH, d, J =1.1 Hz), 6.57 (IH, d, J 
= 2.1 Hz), 5.60 (IH, dd, J = 13.0, 2.1 Hz), 4.24 (IH, d, J = 17.0 Hz), 3.93 (IH, ddt, J = 9.2, 4.2, 

2.1 Hz), 3.80 (3H, s), 3.57 (IH, d, I = 13.1 Hz), 3.28 - 3.15 (IH, m), 3.01 (IH, d, I = 17.0 Hz), 

2.87 (IH, dddd, J = 15.1, 12.6, 6.1, 2.4 Hz), 2.58 - 2.51 (IH, m). 

Example 116Y. fR)-(6-(Yl-etfayl-lH-imidazoj-4-Yl')siiIfoii\i)-l-(4-fluoropfaeiiyl)-4.4a,5,,6,7.,8-
hexahydro-lH-pyrazoIoi"3,4-g|isoqniaolin-4a-yI)(4-{triflHoromethyg)pyridiii-2-

yl)methanone 

10 [0430] LCMS (Method F, ES-API): RT 2.34 min, m+H = 601.1; IH NMR (400 MHz, 

CDCB): 5 8.87 (IH, d, J = 4.9 Hz), 8.14 (IH, m), 7.67 (IH, dd, J = 4.9, 1.0 Hz), 7.49 (IH, d, J = 

1.4 Hz), 7.47-7.42 (2H, m), 7.40 (IH, d, J 1.4 Hz), 7.30 (IH, s), 7.20-7.14 (2H, m), 6.51 (IH, 
d, J = 2.1 Hz), 5.58 (IH, dd, J = 12.4, 2.1 Hz), 4.24 (IH, d, J = 16.9 Hz), 4.02 (2H, q, J = 7.4 Hz), 

3.88-3.83 (IH, m), 3.03 (IH, d, J = 12,4 Hz), 2.96 (IH, d, J = 16,9 Hz), 2.87-2.78 (IH, m), 2.72-

15 2.65 (IH, m), 2.50-2,46 (IH, m), 1.49 (3H, t, J = 7.4 Hz). 

5 

CF-

F 
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o 
F 

[0431] LCMS (Method F, ES-API): RT 234 min, m+H = 539.0; IH NMR (400 MHz, 

CDCB): 5 8.89 (IH, d, I = 2.2 Hz), 8.26 (IH, d, J = 2.2 Hz), 7.73 (IH, s), 7.67 (IH, d, J = 0.7 

Hz), 7.48 - 7.39 (2H, m), 7.30 (IH, s), 7.21 - 7.12 (2H, m), 6.52 (IH, d, J = 2.2 Hz), 5.42 (IH, 

5 dd, J =12.1, 2.2 Hz), 4.25 - 4.13 (3H, m), 3.80 (IH, ddt, J = 10.5, 6.4, 2.0 Hz), 2.94 - 2.81 (2H, 

m), 2.63 (IH, d, J = 12.1 Hz), 2.55 - 2.38 (2H, m), 1.52 (3H, t, j = 7.3 Hz). 

Example 11CA. (R)-fl-(4-fluoropheiiyl)-6-((l-propyI-lH-pyrazol-4-yl)siilfoiiyr)-4,4a,5,,6,7,8-

hexahydro-lH-pyrazoloi"3,,4-t;lisoqumolin-4a-yl)(pyridm-2-yl)inethaiione 

10 [0432] LCMS (Method F, ES-API): RT 2.36 min, m+H = 547.2; 1H NMR (400 MHz, 

CDCB): 5 8.66 (IH, dq, J = 4.8, 0.8 Hz), 7.90 (IH, dt, J = 8.0, 1.2 Hz), 7.84 (IH, td, J = 7.6, 1.6 

Hz), 7.68 (2H, dd, J = 14.0, 0.8), 7.49-7.42 (3H, m), 7.30 (IH, s), 7.19-7.14 (2H, m), 6.49 (IH, d, 

I = 2.0 Hz), 5.46 (IH, dd, J = 12.0, 2.0 Hz), 4.32 (IH, d, J = 16.8 Hz), 4.07 (2H, t, J = 7.0 Hz), 

3.79-3.75 (IH, m), 2.91 (IH, d, J = 16.8 Hz), 2.88-2.80 (IH, m), 2.67 (IH, d, J = 12.0 Hz), 2.50-

15 2.39 (2H, m), 1.89 (2H, sex, J = 7.6 Hz), 0.91 (3H, t, j = 7.6 Hz). 

Example 11CB. (R)-(l-(4-fliaoropiiemi)-6-((l-(2-met!ioxyetiiyl)-lH-pyrazoI-4-yI)siiIfoiiyi)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-glisoquiiioIiii-4a-yI)('pyridia-2-yI)methaiione 

F 
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N 

F 

[0433] LCMS (Method F, ES-API): RT 2.19 min, m+H = 563.3; IH NMR (400 MHz, 

CDCB): 8 8.67 (IH, d, J = 4.9, 1.7, 0.9 Hz), 7.92-7.89 (IH, m), 7.84 (IH, dt, J = 7.5, 1.7 Hz), 

7.81 (IH, s), 7.66 (IH, d, J = 0.5 Hz), 7.49-7.42 (3H, m), 7.31 (IH, s), 7.19-7.13 (2H, m), 6.49 

5 (IH, d, J = 2.1 Hz), 5.46 (IH, dd, J = 12.1, 2.1 Hz), 4.32 (IH, d, J = 16.9 Hz), 4.28 (2H, dd, J 

4.9 Hz), 3.79-3.75 (IH, m), 3.71 (2H, dd, J - 4.9 Hz), 3.32 (3H, s), 2,91 (IH, d, J = 16.9 Hz), 

2.88-2.78 (IH, m), 2.66 (IH, d, j = 12.0 Hz), 2,51-2.39 (2H, m). 

Example 11CC. (R)-(6-((3,4-ciicliloropIieiiyI)siiifoiivD-l-f4-il?ioroi>!ie8ivD-4,4a,S,6,7.8-

hexafaydro-lH-pvrazolol3,,4-glisoqiimolin-4a-Yl')(l-methYl-lH-pyrazoI-4-vj)metfaanone 

[0434] LCMS (Method F, ES-API): RT 2.52 min, m+H = 586.1; IH NMR (400 MHz, 

CDCB): 8 7.88 (IH, s), 7.87 (IH, d, J = 1.8 Hz), 7.84 (IH, d, J = 0.5 Hz), 7.63-7.58 (2H, m), 

7.46-7.41 (2H, m), 7.35 (IH, s), 7.22-7.16 (2H, m), 6.50 (IH, s), 4.55 (IH, dd, J= 11.4, 1.7 Hz), 

3.89 (3H, s), 3.89-3.82 (IH, m), 3.29 (IH, d, J = 17.2 FIz), 2.76 (IH, d, J = 17.2 Hz), 2.62-2.45 

15 (3H, m), 2.42-2.37 (IH, m). 

\ 
N—j 

10 F 
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[0435] LCMS (Method F, ES-API): RT 2.41 min, m+H = 547.1; IH NMR (400 MHz, 

CDCB): 8 8.67 (IH, ddd, J = 4.8, 1.8, 0.9 Hz), 7.90 (IH, ddd, J = 7.9, 1.3, 0.9 Hz), 7.84 (IH, td, 

J = 7.5, 1.8 Hz), 7.73 (IH, s), 7.66 (IH, d, i - 0.7 Hz), 7.52 - 7.41 (311. m), 7.30 (IH, s), 7.21 -

5 7.12 (2H, m), 6.50 (IH, d, J = 2.1 Hz), 5.47 (IH, dd, i - 12.0, 2.1 Hz), 4.49 (IH, hepf, J = 6.9 

Hz), 4.32 (IH, d, J = 17.0 Hz), 3.80 - 3.74 (IH, m), 2.93 (IH, d, J = 17.0 Hz), 2.88 - 2.79 (IH, 

m), 2.68 (IH, d, J = 12.0 Hz), 2.58 - 2.39 (2H, m), 1.52 (6H, d, J = 6.9 Hz). 

Examples 11CE. 11CF and j ICG. 

11CE 

(R)-( 1 -(4-f1.uorophenyl)-6-
((2-methyl-2H-1,2,3-triazol-
4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-1H-
pyrazolo[3,4-g]isoquinolm-

4a-yl)(4-
(trifluoromethyl)pyridin-2-

yl)methanone 

CF3 

Nnfi" f "x ̂  
6 

F 

11CF 

(R)-( 1 -(4-f1.uorophenyl)-6-
((I -methyl-1H-1,2,3-triazol-
5-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-1H-
pyrazolo[3,4-g]isoquinolm-

4a-yl)(4-
(trifluoromethyl)pyridin-2-

yl)methanone 

CF3 

O, G , N | / 

U J J ! 

0 
F 
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CF3 

(R)-( 1 -(4-fluorophenyl)-6- Js 
((1 -methyl-1 H-l,2,3-triazol- o o 4-yl)sulfonyl)-4,4a,5,6,7,8- N Y 

N 
N l N -i -j hexahydro-1H-

N Y 
N 

N l N 1 IvX* pyrazolo [3,4-g] isoquino 1 in- N-Vv kN 
4a-yl)(4-

(trifluoromethyl)pyridin-2- 9 
F 

yl)methanone 9 
F 

[0436] Prepared from Preparation 1 of Intermediate 89, LCMS (Method F, ES-API): RT 2,55 

min, m+H = 588,0; 1FI NMR (400 MHz, CDCB): 5 8.89 (IH, dt, J = 5.0, 0.8 Hz), 8.15 - 8.13 

(IH, m), 7.81 (IH, s), 7.70 (IH, ddd, J = 5.5, 1.7, 0.8 Hz), 7.48 - 7.42 (2H, m), 7.30 (IH, s), 7.22 

5 - 7.53 (2H, m), 6.54 (IH, d, J = 2.2 Hz), 5.59 (IH, dd, J - 12,7, 2.2 Hz), 4.25 (3H, s), 4.22 (IH, 

d, J - 17.0 Hz), 3.90 (IH, ddt, J = 10.6, 6.0, 2.0 Hz), 2.99 (IH, d, J = 52.7 Hz), 2.95 (IH, d, I = 

57.0 Hz), 2.84 (IH, tdd, J = 12.7, 5.9, 3.0 Hz), 2.74 - 2.67 (IH, m), 2.52 (IH, br. dt, J = 14.6, 2.7 

Hz). 

[0437] Prepared from Preparation 2 of Intermediate 89. LCMS (Method F, ES-API): RT 2.50 

10 min, m+I-I = 588.2; IH NMR (400 MHz, CDCB): 5 8.80 (1H, d, J = 4.9 Hz), 8.11 (1H, m), 7.95 

(111. s), 7.73-7.71 (IH, m), 7.47-7.41 (2H, m), 7.28 (IH, s), 7.21-7.16 (2H, m), 6.56 (IH, s), 5.51 

(IH, dd, J = 12.7, 2.1 Hz), 4.13 (111. d, J = 16.9 Hz), 4.11 (3H, s), 4.01-3.93 (IH, m), 3.09 (111. 

d, J = 12.7 Hz), 2.92 (IH, d, J = 16.9 Hz), 2.87-2.81 (2H, m), 2.65-2.60 (111. m). 

[0438] Prepared from Preparation 3 of Intermediate 89. LCMS (Method F, ES-API): RT 2.41 

15 min, m+H = 588.2; IH NMR (400 MHz, CDCB): 5 8.87 (IH, d, J = 4.9 Hz), 8.15 (IH, m), 7.89 

(IH, s), 7.70-7.69 (IH, m), 7.48-7.43 (2H, m), 7.31 (IH, s), 7.21-7.15 (211. m), 6.54 (IH, s), 5.61 

(IH, dd, J = 12.5, 2.0 Hz), 4.23 (IH, d, J = 16.9 Hz), 4.15 (3H, s), 3.95-3.87 (IH, m), 3.14 (IH, 

d, i - 12.5 Hz), 2.96 (IH, d, J = 16.9 Hz), 2.88-2.78 (211 m), 2.57-2.48 (IH, m). 

Examples 11CH, 11CI asid 11CJ. 
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11CH 

(R)-(6-((2-ethyl-2H-1,2,3-
triazol-4-yl)sulfonyl)-1 -(4-
fiuorophenyl)-4,4a,5,6,7,8~ 

hexahydro-1H-
py razo lo [ 3,4- g] i so qui no 1 in-

4a-yl)(pyridin-2-
yl)methanone 

O N Y IUO •orn x -N""\ 6 / 
i 

F 

no 

(R)-(6-(( 1 -ethyl-1H-1 ̂ jS-
triazol-S-yljsulfonyl)- 1 -(4-
fluorophenyl)-4,4a,5,6,7,8-

hexahydro-1H-
py razo lo [ 3,4- g] iso quino lin-

4a-yl)(pyridin-2-
yl)methanone 

O O N 

N || I j ,N 
N' 0 

F 

11CJ 

(R)-(6-((l-ethyl-IH-5,2,3-
triazol-4-y !)su3fonyl)-1 -(4-
fluorophenyl)~4,4a,5,6,7,8-

hexahydro-lH-
pyrazo 1 o [ 3,4- g] iso quino li n-

4a-yl)(pyridin-2-
yl)methanone 

k,/v° O 0 
N f \'y'/ 

Nnrr T N 
"""N M, > 

YJ 
F 

[0439] Prepared from Preparation I of Intermediate 90. LCMS (Method F, ES-API): RT 2,44 

min, m+H = 534.0; IH NMR (400 MHz, CDCB): 8 8.68 (IH, ddd, J = 4.8, 1.7, 0.9 Hz), 7.88 

(IH, ddd, J = 7.9, 1.7, 0,9 Hz), 7.84 (IH, td, J = 7.4, 1.7 Hz), 7.80 (IH, s), 7.51 - 7.40 (3H, m), 

5 7.31 (IH, s), 7,22 - 7.12 (2H, m), 6,51 (IH, d, J = 2.1 Hz), 5.61 (IH, dd, J = 12.7, 2,1 Hz), 4.51 

(2H, q, J = 7.3 Hz), 4,32 (IH, d, J = 17.0 Hz), 3.90 (IH, ddt, J = 11.0, 6.0, 2.0 Hz), 3.00 - 2.90 

(211. m), 2,84 (IH, tdd, J = 52.7, 6.0, 3.0 Hz), 2,70 (IH, ddd, J = 12.7, 11.0, 3.3 Hz), 2.50 (5II. 

dt, J = 14,3, 3.0 Hz), 1.59 (3H, t, J = 7,3 Hz). 

[0440] Prepared from Preparation 2 of Intermediate 90, LCMS (Method F, ES-API): RT 2.42 
10 min, m+H = 534,1; IH NMR (400 MHz, CDCB): 8 8.61 - 8.55 (IH, m), 7.88 (III. s), 7.86 - 7,79 

(2H, m), 7.52 - 7.40 (3H, m), 7.27 (IH, br. s), 7.22 - 7.13 (2H, m), 6.54 (IH, br. s), 5.62 (IH, dd, 
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J = 12.6, 2.0 Hz), 4.50 - 4.36 (2H, m), 4.21 (IH, d, J = 16.9 Hz), 3.98 - 3.89 (IH, m), 3.13 (111. 

d, i - 12.7 Hz), 2.96 - 2.76 (3H, m), 2.64 - 2.56 (IH, m), 1.51 (3H, t, j = 7.3 Hz). 

[0441] Prepared from Preparation 3 of intermediate 90. LCMS (Metliod F, ES-API): RT 2.32 

min, m+H = 534.1; IH NMR (400 MHz, CDCB): 8 8.66 (IH, ddd, J = 4.8, 1.8, 0.9 Hz), 7.92 -

5 7.87 (2H, m), 7.83 (IH, td, J = 7.7, 1.8 Hz), 7.49 - 7,40 (3H, m), 7.30 (IH, s), 7.21 - 7.12 (2H, 

m), 6,51 (IH, br. s), 5.59 (IH, dd, J = 12.6, 2.1 Hz), 4.45 (2H, q, j = 7.4 Hz), 4.31 (IH, d, J = 

16.9 Hz), 3.98 - 3.87 (IH, m), 3.14 (IH, d, J = 12.6 Hz), 2,94 (IH, d, I = 16.9 Hz), 2,87 - 2.78 

(2H, m), 2.56 - 2.44 (IH, m), 1.59 (3H, t, J = 7,4 Hz). 

Examples 11CK, 11CL and 11CM. 

11CK 

(R)-(6-((2-ethyl-2H-1,2,3-
triazol-4-yl)sulfonyl)-1 -(4-
fluorophenyl)-4,4a,5,6,7,8-

hexahydro-1H-
pyrazo lo [ 3,4-g] iso quino lin-

4a-yl)(4-
(trifluoromethyl)pyridin-2-

yl)methanone 

CF3 

^ iv s-,0 0 N X H^O 

0 
F 

11CL 

(R)-(6-(( 1 -ethyl-1H-1,2,3-
triazol-5-yl)sulfony[)-1 -(4-
fluorophenyl)-4,4a,5,6,7,8-

hexahydro-1H-
py razo lo [ 3,4- g] iso quino lin-

4a-yl)(4-
(trifluorometliyl)pyridin-2-

yi)methanone 

CF3 

O 0 \ N Y %'•' / 

N l! I j ,N 
N 

/ 

(yJ 
F 
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CF3 

(R)-(6-(( I -ethyl-1H-1 ̂ jS-
triazoM-yljs'ulfonyl)- 1 -(4- Vv° v 

N ! 1 N 
N' 

fluorophenyl)-4,4a,5,6,7,8- Vv° v 
N ! 1 N 

N' 
hexahvdro-1H-

Vv° v 
N ! 1 N 

N' 
1 py razo lo [ 3,4- g] iso quino lin-

Vv° v 
N ! 1 N 

N' 
4a-yl)(4-

Vv° v 
N ! 1 N 

N' 

(trifluoromethyl)pyridin-2-

F 

yl)methanone 
F 

[0442] Prepared from Preparation I of Intermediate 90. LCMS (Method F, ES-API): RT 2,67 

min, m+H = 602.0; IH NMR (400 MFIz, CDCB): 8 8.89 (IH, d, J = 5,1 Hz), 8.16-8,12 (IH, 

in). 7,81 (IH, s), 7.71 (IH, ddd, J = 5.0, 1.8, 0,7 Hz), 7.49 - 7,40 (2H, m), 7.30 (IH, s), 7.23 -

5 7.15 (2H, m), 6.54 (IH, d, J = 2.1 Hz), 5,59 (IH, dd, J = 12.7, 2.1 Hz), 4.51 (2H, q, J = 7.3 Hz), 

4.22 (111. d, J = 17,0 Hz), 3.95 - 3,84 (IH, m), 2.97 (IH, d, J = 12,7 Hz), 2.95 (IH, d, J = 17.0 

Hz), 2,89 - 2.78 (IH, m), 2,73 - 2.66 (i H, m), 2.58 - 2.47 (IH, m), 1.59 (3H, t, J = 7.3 Hz). 

[0443] Prepared from Preparation 2 of Intermediate 90. LCMS (Method F, ES-API): RT 2,62 

min, m+H = 602.1; IH NMR (400 MFIz, CDCB): 8 8.81 (IH, d, J = 5,1 Hz), 8.12 - 8,11 (IH, 

10 m), 7,89 (IH, s), 7.72 (IH, ddd, J = 5.1, 1.8, 0,7 Hz), 7.48 - 7,39 (2H, m), 7.28 (IH, s), 7.24 -

7.13 (2H, m), 6.57 (IH, hr, s), 5.54 (IH, dd, J = 12.8, 2.1 Hz), 4,53 - 4.40 (2H, m), 4.14 (IH, d, J 

= 16.9 Hz), 4.01 - 3.90 (IH, m), 3.11 (IH, d, J = 12.8 Hz), 2.92 (IH, d, I - 16.9 Hz), 2.86 - 2.79 

(2H, m), 2,68 - 2.55 (IH, m), 1.52 (3H, t, J = 7.2 Hz). 

[0444] Prepared from Preparation 3 of Intermediate 90. LCMS (Method F, ES-API): RT 2.53 

15 min, m+H = 602.1; 11! NMR (400 MHz, CDCB): 8 8.88 (IH, br. d, I - 5.1 Hz), 8.15-8.14 (IH, 

m), 7.91 (IH, s), 7.69 (111. ddd, J = 5.5, 1.8, 0.8 Hz), 7.49 - 7.41 (2H, m), 7.31 (IH, s), 7.23 -

7.53 (2H, m), 6.54 (IH, br. s), 5.62 (IH, dd, J = 12.8, 2,1 Hz), 4,46 (2H, q, J = 7.4 Hz), 4.23 (Hi, 

d, I - 17.0 Hz), 3.94 - 3.88 (IH, m), 3.17 (IH, d, I - 12.8 Hz), 2.97 (IH, d, J = 17.0 Hz), 2.89 -

2.80 (2H, m), 2.57 - 2,46 (IH, m), 5.60 (3H, t, J = 7.4 Hz). 

20 Examples tlCN, ItCO ami UUCP. 
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11CN 

(R)-(l-(4-fluorophenyl)-6-
((2-propyl-2H-l,2,3-
triazol-4-yI)sulfonyI)-

4,4a,5,6,7,8-hexahydro-
1 H-pyrazolo[3,4-
g]isoquinolin-4a-

yl)(pyridm-2-
yl)methanone 

kv I/O O 
N*0 

0 
F 

11CO 

(R)-( 1 -(4-fluorophenyl)-6-
((1 -propyl-1H-1,2,3-
tr ia zo 1- 5 -y l)su Ifony 1)-

4,4a,5,6,7,8 -hexahydr o-
lH-pyrazolo[3,4-
g]isoquinolin-4a-

yl)(pyridm-2-
yljmethanone 

Oy° y 
NCCU" 1/ 

F 

11 CP 

(R)-( 1 -(4-fluor ophenyl)-6-
((1 -propyl-1H-1,2,3-
triazol-4-yl)sulfonyl)-

4,4a,5,6,7,8 -hexahy dr o-
lH-pyrazolo[3,4-
g]isoquinolin-4a-

yl)(pyridin-2-
yl)methanone 

°w° 
fM 

'yr!% 
N | I N 

c> ^ 
I 

F 

[0445] Prepared from Preparation I of Intermediate 91. LCMS (Method F, ES-API): RT 2,54 

min, m+H = 548.2; IH NMR (400 MHz, CDCB): 8 8.68 (IH, ddd, J = 4.9, 1.6, 0.9 Hz), 7.88 

(III. ddd, J = 7.9, 1.4, 0.9 Hz), 7.83 (IH, dt,.! 7.4, 1.6 Hz), 7.80 (IH, s), 7.49-7.42 (311. m), 

5 7.30 (IH, s), 7,20-7.14 (2H, m), 6,51 (IH, d, J = 2.1 Hz), 5.60 (IH, dd, J = 52.5, 2,0 Hz), 4.42 

(211. t, J = 7.1 Hz), 4.32 (IH, d, I - 16.9 Hz), 3.92-3.87 (III. m), 2.95 (IH, d, J = 12,5 Hz), 2.92 

(IH, d, I - 16.9 Hz), 2.89-2.80 (IH, m), 2.71-2.64 (IH, m), 2.52-2.47 (IH, m), 2.00 (2H, sext, I 

= 7.1 Hz), 0.93 (3H, t, j 7. i Hz), 

[0446] Prepared from Preparation 2 of Intermediate 91, LCMS (Method F, ES-API): RT 2.47 

10 min, m+H = 548,2; 1H NMR (400 MHz, CDCB): 8 8.59 (IH, ddd, J - 4.9, 5.6, 0,9 Hz), 7.88 

(IH, s), 7.87-7.81 (2H, m), 7.48 (IH, ddd, J = 6.8, 4,9, 2.1 Hz), 7.46-7.41 (211. m), 7,27 (IH, s), 

7.20-7.14 <211. m), 6.54 (IH, hr s), 5.61 (IH, dd, J - 12,7, 2.0 Hz), 4.40-4.29 (2H, m), 4.22 (IH, 
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d, J = 16.9 Hz), 3.97-3.89 (IH, m), 3.12 (IH, d, J = 12.7 Hz), 2.91-2.81 (3H, m), 2.64-2.56 (IH, 

m), 1.92 (2H, dsext, J = 7.1, 0.7 Hz), 0.93 (3H, t, J = 7.1 Hz). 

[0447] Prepared from Preparation 3 of Intermediate 91. LCMS (Method F, ES-API): RT 2.37 

min, m+H = 548.2; IH NMR (400 MHz, CDCB): 8 8.66 (Hi, ddd, J = 4.7, 1.6, 0.9 Hz), 7.91-

5 7.88 (2H, m), 7.83 (IH, dt, J = 7.5, 1.6 Hz), 7.48-7.42 (3H, m), 7.30 (IH, s), 7.19-7.14 (2H, m), 

6.51 (IH, s), 5.60 (IH, dd, J = 12.5, 2.0 Hz), 4.35 (2H, t, J = 7,1 Hz), 4.32 (IH, d, J = 16,9 Hz), 

3.97-3.88 (IH, m), 3,12 (IH, d, J = 12.5 Hz), 2.94 (IH, d, J = 16.9 Hz), 2.88-2.79 (2H, m), 2.55-

2.46 (IH, m), 1.96 (211. sext, J = 7,1 Hz), 0.97 (3H, t, J = 7.1 Hz). 

Examples 11CO, 'l'lCR asid 11CS. 

HCQ 

(R)-( 5 -(4-fluorophenyl)-6-
((2-propyl-2H-l,2,3-
triazol-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-
1 H-pyrazolo[3,4-
g]isoquinolin-4a-

yl)(thi azo 1 -4-yl)methanone 

S-~, 

N Y ^0 

0 
F 

11CR 

(R)-( 1 -(4-fluorophenyl)-6-
((l-propyl-lH-1,2,3-
triazol-5-yl)sulfonyl)-

4,4a, 5,6,7,8 -hexahydro-
lH-pyrazo!o[3,4~ 
g]isoquino!in-4a~ 

yl)(thiaz.ol-4-yl)methanone 

<v ̂  *> 
»,i I J i-N 

j 

F 

lies 

(R)-( 1 -(4-fluorophenyl)-6-
((1 -propyl-1H-1,2,3-
triazol-4-yl)sulfonyl)-

4,4a,5,6,7,8 -hexahydr o-
lH-pyrazolo[3,4-
g]isoquinolin-4a-

yi)(thiazol-4-yl)methanone 

S-~, 4 1 \-V° o p 

N' 

0 ^ 
F 
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[0448] Prepared from Preparation 1 of Intermediate 91. LCMS (Method F, ES-API): RT 2.45 

min, m+H = 554.2; IH NMR (400 MHz, CDCB): 8 8.90 (IH, d, J = 2.1 Hz), 8.25 (IH, d, J = 2.1 

Hz), 7.82 (IH, s), 7.47-7.42 (2H, m), 7,30 (IH, s), 7.20-7.14 (2H, m), 6.54 (IH, d, J = 2.1 Hz), 

5.55 (IH, dd, J = 12,7, 2.0 Hz), 4.43 (2H, t, J = 7,1 Hz), 4.21 (IH, d, J = 16,9 Hz), 3.95-3.90 (IH, 

5 m), 2.93-2.85 (3H, m), 2.69-2.63 (IH, m), 2.53-2.49 (IH, m), 2.01 (2H, sext, J = 7.1 Hz), 0.94 

(3H, t, j = 7.1 Hz). 

[0449] Prepared from Preparation 2 of Intermediate 91. LCMS (Method F, ES-API): RT 2.38 

min, m+H = 554.2; IH NMR (400 MHz, CDCB): 8 8,81 (IH, d, J = 2.2 Hz), 8.22 (IH, d, J = 2.2 

Hz), 7,89 (IH, s), 7,47-7.42 (2H, m), 7,28 (IH, s), 7.21-7.15 (2H, m), 6.57 (IH, br s), 5.48 (IH, 

10 dd, J = 12.8, 2.0 Hz), 4.39-4.28 (2H, m), 4.12 (IH, d, J = 16,9 Hz), 4.01-3.93 (IH, m), 3.06 (IH, 

d, I = 12.8 Hz), 2.92-2.83 (3H, m), 2.66-2.57 (IH, m), 1.93 (2H, dsext, 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-API): RT 2,29 

min, m+H = 554,2; IH NMR (400 MHz, CDCB): 6 : 8.88 (IH, d, J = 2.1 Hz), 8,26 (IH, d, J = 

15 2.1 Hz), 7,90 (IH, s), 7.48-7.42 (2H, m), 7.30 (IH, s), 7.20-7,14 (2H, m), 6.54 (IH, d, J = 1,4 

Hz), 5.55 (IH, dd, J = 12.7, 2.0 Hz), 4,37 (2H, t, J = 7.1 Hz), 4.21 (IH, d, J = 16.9 Hz), 3.96-3.91 

(IH, m), 3,06 (IH, d, J = 12.7 Hz), 2,94-2.80 (3H, m), 2,57-2.48 (IH, m), 1.97 (2H, sext, J = 7.1 

Hz), 0.98 (3H, t, 1 = 7.1 Hz). 

Examples 11CT. 11CU and 11CV. 

(R)-( 1 -(4-fluorophenyl)-6- W 1,0 O 
((2-isopropyl-2H-1,2,3- N r 
triazol-4-yl)sulfonyl)-

N r 

11CT 4,4a,5,6,7,8-hexahydro-1H-

N r 

pyrazo 1 o [ 3,4- g] iso quino li n-
4a-yl)(pyridin-2- V 

F 
yDmethanone V 

F 
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ucu 

(R)-( 1 ~(4~fluorophenyl)-6-
((I~isopropy!~lH-!,2,3~ 
triazol-5-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-IH~ 
py razo lo [ 3,4- g] i so qui no 1 in-

4a-yl)(pyridin-2-
yl)methanone 

S-V0 y> V 
N 1 ! I i ,N 

N' 

0 
F 

11CV 

(R)-( 1 -(4-fluorophenyl)-6-
((1 -isopropyl-1H-1,2,3-
triazol-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-1H-
py razo lo [ 3,4- g] iso quino lin-

4a-yl)(pyridin-2-
yl)methanone 

%? 
ij XN 

F 

[0451] Prepared from Preparation I of Intermediate 92. LCMS (Method F, ES-API): RT 2,56 

min, m+H = 548; IH NMR (400 MHz, CDCB): 8 8.68 (ddd, J = 4.7, 1.8, 1.0 Hz, IH), 7.92 -

7.81 (m, 2H), 7.79 (s, IH), 7.52 - 7.39 (m, 3H), 7.30 (d, J = 0.8 Hz, IH), 7.22 - 7.11 (m, 2H), 

5 6.52 (d, J = 2.2 Hz, IH), 5.61 (dd, J = 12.7, 2.0 Hz, 1II}. 4.86 (hept, J - 6.7 Hz, IH), 4.33 (d, J 

17.0 Hz, IH), 3.91 (ddt, J = 10.8, 6.1, 2.1 Hz, IH), 3.00 - 2.78 (m, 3H), 2.69 (ddd, J = 12.6, 11.0, 

3.3 Hz, IH), 2.50 (dt, J = 14.8, 2.7 Hz, IH), 1.6 id. J - 6.6 Hz, 6H). 

[0452] Prepared from Preparation 2 of Intermediate 92. LCMS (Method F, ES-API): RT 2.49 

min, m+H = 548; IH NMR (400 MHz, CDCB): 8 8.64 - 8.59 (m, IH), 7.86 (s, IH), 7.85 - 7.82 

10 (m, 2H), 7.54 - 7.47 (m, IH), 7.46 - 7.41 (m, 2H), 7.29 - 7.27 (m, IH), 7.21 - 7.13 (m, 2H), 6.55 

(d, i = 1.5 Hz, IH), 5.67 (dd, J = 12.7, 2.1 Hz, IH), 4.95 (hept, J = 6.7 Hz, IH), 4.21 (d, J = 16.8 

Hz, IH), 3.96 - 3.84 (m, IH), 3.14 (d, I = 12.7 Hz, IH), 2.95 - 2.84 (m, 3H), 2.61 (m, IH), 1.56 

id. i = 6.7 Hz, 3H), 1.53 (d, J = 6.7 Hz, 31 fh 

[0453] Prepared from Preparation 3 of Intermediate 92, LCMS (Method F, ES-API): RT 2,43 

15 min, m+H = 548.1; IH NMR (400 MHz, CDCB): 8 8,67 (IH, ddd, I = 4.8, 1.8, 0.9 Hz), 7.91 -

7.86 (2H, m), 7.83 (IH, td, J = 7.7, 1.8 Hz), 7.50 - 7,41 (3H, m), 7.31 (IH, s), 7.21 - 7.13 (2H, 

m), 6,52 (IH, br. s), 5.61 (IH, dd, J = 12.6, 2.1 Hz), 4.86 (IH, hept, j = 6.7 Hz), 4.32 (IH, d, J = 
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16.9 Hz), 3.97 - 3.89 (IH, m), 3.15 (IH, d, J = 12.6 Hz), 2,94 (IH, d, J = 16.9 Hz), 2.91 - 2.78 

(211. m), 2.58 - 2,44 (IH, m), 1.61 (3H, d, J = 6.7 Hz), 1.60 (3H, d, J = 6.7 Hz). 

Example 11CW. (R)-(6-((l-etliYl-lH-mrrazoI-5-yI)siiifoiivD-l-f4-iliioroi>!iemi)-4,4a,S,6,7.8-

Iiexa!iydr0-lI-I-pvraz0l0j3,4-g]is0qiii8i0liii-4a-yI)(thiaz0l-4-vI)methasi08ie 

[0454] LCMS (Method F, ES-API): RT 2.32 min, m+H = 539.2; IH NMR (400 MHz, 

CDCB): 8 8.81 (IH, d, J = 2.1 Hz), 8.22 (IH, d, J = 2.2 Hz), 7.47-7.42 (2H, m), 7.39 (IH, d, J = 

2.0 Hz), 7.28 (IH, s), 7.20-7.14 (2H, m), 6.63 (IH, d, J = 2.0 Hz), 6.55 (IH, d, J = 2.1 Hz), 5.46 

(IH, dd, J = 12.7, 2.0 Hz), 4.34-4.17 (2H, m), 4.16 (IH, d, J = 16.9 Hz), 3.94-3.89 (IH, m), 2.98 

10 (IH, d, i - 12.9 Hz), 2.92-2,75 (3H, m), 2.60-2,56 (IH, m), 1.41 (3H, t, j = 7.2 Hz). 

Example 11CX. (R)-d-(4-flnorophenyl)-6-('('l-propyI-lH-pyrazot-4-\i)siilfoiiyI)-4.4a,5,6.,7.,8-

hexahydro-lH-pyrazoIoi"3,4-g|isoqninolin-4a-yI)(4-{triflHoromethyg)pyridin-2-

yl)methanone 

15 [0455] LCMS (Method F, ES-API): RT 2.58 min, m+H = 615.2; IH NMR (400 MHz, 

CDCB): 8 8.88 (IH, d, J = 5.0 Hz), 8.17 - 8.13 (IH, m), 7.73 - 7.66 (3H, m), 7.47 - 7.40 (2H, m), 

7.30 (IH, s), 7.22 - 7,12 (2H, m), 6.51 (IH, d, J = 2.1 Hz), 5.45 (IH, dd, J = 12.1, 2.1 Hz), 4.21 

(IH, d, J = 17.0 Hz), 4.09 (2H, t, I = 11.3 Hz), 3,78 (IH, ddd, I = 10.6, 5.3, 3,1 Hz), 2.93 (IH, d, 

S 

5 F 

F 
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J = 17.0 Hz), 2.83 (IH, ckkld, J = 14.9, 12.5, 6.0, 2.4 Hz), 2.65 (IH, d, J = 12.1 Hz), 2.50 (IH, br. 

d, i - 15.6 Hz), 2.41 (IH, ddd, J - 12.8, 10.8, 3.5 Hz), 1.90 (2H, sextet, J = 7.4 Hz), 0.91 (3H, t, 
J = 7.4 Hz). 

Example 11CY. (R)-fl-f4-ilHoroi>hemi)-6-((l-metliyl-lH-pyrazoI-4-vI)si8lf(myI)-

5 4,4a,S,6,7.8-iiexahvdro-lH-mrrazoloj3,4-glisoqiii8iolM-4a-vI)(tMazol-4-YDmetIia8iosie 

[0456] LCMS (Method F, ES-API): RT 2.02 min, m+H = 525.2; 1H NMR (400 MHz, 

CDCB): 5 8.88 (IH, d, J = 2.2 Hz), 8.26 (IH, d, J = 2.2 Hz), 7.69 (IH, s), 7.66 (IH, d, J = 0.6 

Hz), 7.47 - 7.40 (2H, m), 7.30 (IH, s), 7.21 - 7.12 (2H, m), 6.52 (IH, d, J = 2.2 Hz), 5.41 (IH, 

10 dd, J = 12.2, 2.2 Hz), 4.18 (IH, d, J = 16.9 Hz), 3.93 (s, 3H), 3.80 (IH, ddt, J = 8.5, 4.4, 1.9 Hz), 

2.94 - 2.80 (2H, m), 2.63 (IH, d, J = 12.2 Hz), 2.56 - 2.38 (2H, m). 

Example 11CZ. (R)-fl-f4-fluoropfaenyl)-6-(Yl-prop\i-lH-pyrazol-4-yl)snIfonyI)-4,,4a.,5,,6,7,8-

Iiexa!iydr0-lH-pvraz0l0j3,4-g]is0qiiisi0liii-4a-yl)(tMaz0l-4-vI)methasi08ie 

15 [0457] LCMS (Method F, ES-API): RT 2.31 min, m+H = 553.2; IH NMR (400 MHz, 

CDCB): 5 8.90 (IH, d, I = 1.6 Hz), 8.27 (IH, d, J = 2.0 Hz), 7.72 (IH, s), 7.68 (IH, d, J = 0.5 

Hz), 7.46-7.42 (2H, m), 7.30 (IH, s), 7.20-7.15 (2H, m), 6.52 (IH, d, I = 2.0 Hz), 5.43 (IH, dd, J 

= 12.4, 2.0 Hz), 4.19 (IH, d, J = 16.8 Hz), 4.09 (2H, t, J = 7.1 Hz), 3.82-3.78 (IH, m), 2.94-2.81 

S 

F 

F 
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(211. m), 2.61 (IH, d, J = 12.4 Hz), 2.53-2.48 (111. m), 2,44-2.37 (111. m), 1.91 (211. sext., j = 7.2 

Hz), 0.92 (3H, t, J = 7.2 Hz). 

Example 11DA, 

Isomer A 

(R)~( 1 -(4-fluoroph.enyI)-
6-((2-methyl-2H-12,3-
triazoI-4-yl)suIfonyl)-

4,4a,5,6,7,8-hexahydro~ 
1 H-pyrazolo[3,4~ 
g]isoquinolin-4a~ 

yl)(thiazol-4-
yl)methanone 

S— 

to 
/|j T >-

F 

Isomer B 

(R)-(l-(4-fluorophenyl)-
6-(( 1 -methyl-1H-1,2,3-
triazol-5-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-
IH-pvrazoIo[3,4-
g]isoqiunoiin-4a-

yl)(thiazol-4-
yl)methanone 

a,p / 
•rrr""N-SVN-N i! i j y,N 

F 

Isomer C 

(R)-( 1 -(4-fluoropheny 3)-
6-(( 1 -methyl-1H-1,2,3-
triazol-4-yl)sulfony[)-

4,4a,5,6,7,8-hexahydro-
lH-pyrazolo[3,4-
g]isoquinolin-4a-

yl)(thiazoI-4-
yI)methanone 

qwo 
NfTl I N 

> 
F 

5 [0458] Prepared from Preparation 1 of Intermediate 89, LCMS (Method F, ES-API): RT 2,16 

min, m+H - 526,2; IH NMR (400 MHz, CDCB): 5 8.90 (IH, d, J = 2.2 Hz), 8.25 (IH, d, J = 2.2 

Hz), 7,82 (IH, s), 7.47-7.42 (2H, m), 7.30 (IH, s), 7.20-7.54 (2H, m), 6.54 (IH, d, J = 2.5 Hz), 

5.55 (IH, dd, J = 12,7, 2.1 Hz), 4.25 (3H, s), 4,20 (IH, d, J = 16.9 Hz), 3.96-3.90 (IH, m), 2.93-

2.85 (3H, m), 2.73-2,66 (IH, m), 2.54-2.49 (IH, m). 

10 Example 11DB, 
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Isomer 
A 

(R)~( 1 -(4-fluorophenyl)-6-
((2-methyl-2H-1,2,3-triazol-
4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-1H-
pyrazolo [3,4-g] isoquino 1 in-

4a-yl)(pyridin-2-
yl)methanone 

k, o 
JSXv N J N 

0 
F 

Isomer 
B 

(R)-( 1 -(4-fluorophenyl)-6-
((1 -methyl-1H-1,2,3-triazol-
5-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo[3,4-g]isoquinolin-

4a-y!)(pyridin-2~ 
yl)methanone 

v^0 y> / 
s~-n-N. N || ! j ,N 

N 

0 
F 

Isomer 
C 

(R ;••( 1 -(4-fluoropheny l)-6-
((1 -methyl-1H-1,2,3-triazol-
4-yl)sulfonyr)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo [3,4-g] isoquinolin-

4a-yl)(pyridin-2-
yl)methanone 

OwO 

^Ji i j 1 

CJ 
F 

[0459] Prepared from Preparation I of Intermediate 89. LCMS (Method F, ES-API): RT 2.26 

min, m+H = 520.0; IH NMR (400 MHz, CDCB): 8 8.67 (IH, ddd, J = 4.9, 1.6, LO Hz), 7.88 

(IH, ddd, J = 8.0, 1.6, 1.0 Hz), 7.83 (IH, dt,.! 7.4, 1.6 Hz), 7.80 (IH, s), 7.49-7.42 (311. m), 

5 7.30 (IH, s), 7,20-7.14 (2H, m), 6,51 (IH, d, J = 2.1 Hz), 5.60 (IH, dd, J = 52.4, 2.0 Hz), 4.31 

(IH, d, J - 16.9 Hz), 4.24 (311. s), 3.92-3.87 (IH, m), 2.98 (IH, d, J - 12,6 Hz), 2.93 (IH, d, J = 

16.9 Hz), 2.89-2.80 (IH, m), 2.74-2,68 (IH, m), 2.53-2.48 (IH, m). 

Example 11DC, 
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isomer 
A 

(R)-( 1 -(4-fluorophenyl)-6-
((2-propyl-2H-1,2,3-triazol-
4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-1H-
py razo lo [ 3,4- g] iso quino lin-

4a-yl)(4-
(trifluorometliyl)pyridin-2-

yl)methanone 

CF3 

W iL/-0 0 N M O 

N XA J 

P 
F 

Isomer 
B 

(R)-( 1 -(4-fluorophenyl)-6-
((1 -propyl-1H-1,2,3-triazol-
5-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazo 1 o [ 3,4- g] iso quino li n-

4a-yl)(4-
(trifluorometliyl)pyridin-2-

yl)methanone 

^S^N-SVN-
N ! I ,N 

0 
F 

isomer 
C 

(R)-( 1 -(4-fluorophenyl)-6-
((I -propyl -1H- 5,2,3 -tri azo 1 -
4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-1H-
pyrazo lo [ 3,4- g ] i so qui no lin-

4a-yl)(4-
(trifluoromethyl)pyridin-2-

y[)methanone 

CF3 

;s' N 
N7 II | f T" "N 

F 

[0460 [ Prepared from Preparation 1 of Intermediate 91. LCMS (Method F, ES-API): RT 2.75 

min, m+H = 616.2; IH NMR (400 MHz, CDCB): 5 8.89 (IH, d, J = 4.9 Hz), 8.14 (IH, m), 7.82 

(IH, s), 7.71-7.70 (IH, m), 7.47-7.42 (2H, m), 7.30 (IH, s), 7.21-7.15 (2H, m), 6.53 (IH, d, J = 

5 2.1 Hz), 5.58 (IH, dd, I = 12.5, 2.0 Hz), 4.42 (2H, t, j = 7.1 Hz), 4.22 (IH, d, J = 16.9 Hz), 3.92-

3.87 (IH, m), 2.96 (IH, br s), 2.93-2.92 (IH, m), 2.88-2.79 (IH, m), 2.70-2.64 (IH, m), 2.54-

2.50 (IH, m), 2.01 (2H, sext, J = 7.1 Hz), 0.93 (3H, t, J = 7.1 Hz). 

Example 12. (RVfl-(4-fluoropfaenyl)-6-l('3-('trifliiorometli\i)pfaeiiyl)siilfonyl)-4,4a,,5,6.,7.,8-
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•CF3 

F 
[0461] 2-Bromothiazole (187 mg, 1.139 mmol) in dry ether (2 mL) was added to 

butyllithium(1.6M in hexanes) (729 ,uJ, 1.167 mmol) in dry ether (4 ml.) at -78 °C. The reaction 

mixture was stirred at -78 °C for 45 minutes. A solution of (R)-methyl l-(4-fluorophenyl)-6-((3-

5 (trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH~pyrazolo[3,4-g]isoquinoline~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 aqueous layer was extracted with ethyl 

acetate (3 x 30 mL). The combined organic extracts were washed with brine (30 mL), dried 

10 (magnesium sulfate), and solvent removed to give a yellow 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, Acidic (0.1% Formic acid), Waters X-Select Prep-C18, 5 Jim, 19x50 

mm column, 40-65% acetonitrile in water) to afford (R)-(l-(4-fluorophenyl)-6-((3-

(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-

15 yl)(thiazol-2-yl)methanone (127 mg) as a pale yellow solid. LCMS (Method F, ES-API): RT 

2.73 min, m+H = 589.0; IH NMR (400 MHz, CDCB): 5 8.04 (IH, d, J = 3.1 Hz), 7.97 (IH, s), 

7.90 (IH, d, J = 7.9 Hz), 7.81 (IH, d, J - 7.9 Hz), 7.70 - 7.59 (2H, m), 7.46 - 7.39 (2H, m), 7.30 

(IH, s), 7.13 - 7.19 (2H, m), 6.53 (IH, d, J = 2.2 Hz), 5.54 (IH, dd, J = 12.4, 2.0 Hz), 4.21 (IH, 

d, J = 16.8 Hz), 3.93 - 3.89 (IH, m), 2.95 - 2.84 (2H, m), 2.80 (IH, d, J = 12.5 Hz), 2.61 - 2.52 

20 (2H, m). 

[0462] The following examples were similarly prepared from the appropriate intermediates: 

Example 12A, {R)-ri-(4-flHoropfaenyl)-6-fm-tolyIsiilfonyl)-4,4a,,5.,6.,7,8-liexafaydro-lH-

Pvraz0l0[3,4-g]is0qiii8i0lin-4a-yl)(tMaz0l-2-vI)methasi08ie 
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F 

[0463] LCMS (Method F, ES-API): RT 2,65 min, m+H = 535.0; IH NMR (400 MHz, 

CDCB): 6 8.05 (IH, d, J = 3.1 Hz), 7,66 (IH, d, J = 3.1 Hz), 7.54 - 7.47 (2H, m), 7,44 - 7.40 

(2H, m), 7,36 - 7.34 (2H, m), 7.29 (IH, s), 7.19 - 7.13 (2H, m), 6.51 (IH, d, J = 2,3 Hz), 5.52 

5 (1H, dd, J = 12.3, 2.1 Hz), 4.22 (IH, d, J = 16.8 Hz), 3.89 - 3.84 (1H, m), 2.93 - 2.84 (2H, m), 

2.71 (IH, d, J = 12.3 Hz), 2.56 - 2.43 (2H, m), 2.41 (3H, s). 

Example 12B. (T^)-(l-(4-fluoropheavl)-6-((3-methoxvphen.vl)sulfonvI')-4v4a,5,6,7.8-

hexahvdro-lH-PYrazo]o[3.4-glisoqui.iiolia-4a-vl)(thiazol-2-Yl')methan.oiie 

10 [0464] LCMS (Method F, ES-API): RT 2.57 min, m+H = 551.0; IH NMR (400 MHz, 

CDCB): 8 8.04 (IH, d, J = 3.1 Hz,), 7.66 (IH, d, J = 3.1 Hz), 7.44 - 7.35 (3H, m), 7.31 - 7.27 

(2H, m), 7.21 - 7.14 (3H, m), 7.07 (IH, ddd, J = 8.2, 2.6, 1.0 Hz), 6.52 (IH, d, J = 2.1 Hz), 5.50 

(IH, dd, J = 12.4, 2.1 Hz), 4.22 (IH, d, J = 16.8 Hz), 3.89 - 3.83 (4H, m), 2.93 - 2.82 (2H, m), 

2.74 (1 H, d, J = 12,4 Hz), 2.53 - 2,47 (2H, m). 

15 Example "12C. {R)-(6-((3-fluoro-4-metfaYlplieiiYl)siilfoiiyl)-l-('4-fliiorophenYl)-4,4a,,5.,6.,7,,8-

hexahYdro-lH-pyrazoIoi"3,4-g|isoqniaolin-4a-Yl)(thiazol-2-Y0methanone 

F 
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[0465] LCMS (Method F, ES-API): RT 2.70 min, m+H = 552.9; IH NMR (400 MFIz, 

CDCB): 6 8.04 (IH, d, J = 3.1 Hz), 7.67 (IH, d, J = 3.1 Hz), 7.43 - 7.38 (3H, m), 7.34 - 7.26 

(3H, m), 7.19 - 7.13 (2H, m), 6.52 (IH, d, J = 2.2 Hz), 5.50 (IH, dd, J - 12.4, 2.2 Hz), 4.21 (IH, 

5 d, I - 16.8 Hz), 3.87 (III. ddt, J = 8.5, 4.3, 1.9 Hz), 2.93 - 2.83 (2H, m), 2.74 (1H, d, J = 12.4 

Hz), 2.54 - 2.48 (211. m), 2.32 (3H, d, J = 1.8 Hz). 

Example 12D, (n)-(t-(4-fluorophenvl)-6-(phen.vlsulf(fflvI')-4,4a,5.,6.,7.8-hexahvdro-lH-

pvrazolo[3.4-glisoauinolia-4a-vI)(thiazol-2-vl)methanone 

10 [0466] LCMS (Method F, ES-API): RT 2.54 min, m+H = 521.2; IH NMR (400 MHz, 

CDCB): 8 8.05 (IH, d, J = 3.1 Hz), 7.74-7.71 (2H, m), 7.67 (IH, d, J = 3.1 Hz), 7.59-7.55 (IH, 

m), 7.51-7.47 (2H, m), 7.45-7.40 (2H, m), 7.29 (IH, s), 7.19-7.13 (2H, m), 6.51 (IH, d, J = 2.5 

Hz), 5.53 (IH, dd, J = 12,3, 2.2 Hz), 4.22 (IH, d, J = 16.7 Hz), 3.91-3.85 (IH, m), 2.93-2.84 (2H, 

m), 2.70 (IH, d, .1 - 12,4 Hz), 2.53-2,43 (2H, m). 

15 Example "12E. tfRH6-((3-c8i8oronhen\T}suif'onvl)-l-(441uoronheriyl)-4.4a<5,6,7,,8-he%ahvdro-

F 

lH-pyrazoIo[3.,4-gHsoqiiinoIm-4a-yI)(thiazol-2-yI)metfaanone 
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•CI 

F 

[0467] LCMS (Method F, ES-API): RT 2.71 min, m+H = 555.2; IH NMR (400 MFIz, 

CDCB): 6 8.05 (IH, d, J = 3.2 Hz), 7.69-7.67 (2H, m), 7.61-7.58 (IH, m), 7.54-7.51 (IH, m), 

7.45-7.40 (3H, m), 7.30 (IH, s), 7.20-7.14 (2H, m), 6.53 (IH, d, J = 2.5 Hz), 5.52 (IH, dd, J = 

5 12.6, 1,5 Hz), 4,21 (IH, d, J = 16.8 Hz), 3.91-3.87 (IH, m), 2.93-2.83 (2H, m), 2.78 (IH, d, J 

12 4 Hz), 2.58-2.52 (2H, m). 

Example 12F, (R)-(l-(4-flttorophenyr)-6-(m-toIylsuIfonv])-4.4a,5.6,7,8-hexahYdro-lH-

pyrazolo[3,4-glisoquiiioIin-4a-Yl')(5-methvIpvriclia-2-vl)methaaone 

10 [0468] LCMS (Method F, ES-API): RT 2.77 min, m+H = 543.2; IH NMR (400 MHz, 

CDCB): 8 8.46 (IH, m), 7.82 (IH, d, J = 8.0 Hz), 7.61 (IH, ddd, J = 8.0, 2.3, 0.9 Hz), 7.51-7.48 

(2H, m), 7.45-7.40 (2H, m), 7.35-7.33 (2H, m), 7.27 (IH, s), 7.18-7.12 (2H, m), 6.46 (IH, d, J 

2.1 Hz), 5.57 (IH, dd, J - 12.2, 2.1 Hz), 4.29 (IH, d, J = 16.9 Hz), 3.84-3.79 (IH, m), 2.90-2.78 

(2H, iii), 2,70 (IH, d, J = 12.0 Hz), 2.48-2.39 (8H, m). 

15 Example J2G. (R)-(l-(4-fliiorop!iesiYl)-6-(m-tol¥jsMlfomi)-4,4a,5,6<7,8-hexahvdro-lH-

PYrazolo[3,4-g]isoqiiisioMsi-4a-vD(4-met!ivIpyridm-2-yI)met!iaiiosie 

F 
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[0469] LCMS (Method F, ES-API): RT 2,75 min, m+H = 543.2; IH NMR (400 MHz, 

CDCB): 5 8.50 (IH, dd, J = 3.9, 0.4 Hz), 7.71 (IH, 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 (IH, d, J = 2.1 Hz), 5.53 (IH, dd, 

5 J = 12.2, 2.1 Hz), 4.30 (IH, d, I = 16.9 Hz), 3,84-3.80 (IH, m), 2,90-2.77 (2H, m), 2,69 (IH, d, I 

= 12.3 Hz), 2,48-2.42 (2H, m), 2.40 (3H, s), 2.39 (3H, s). 

Example 12H. (R)-d-(4-fluorophenyI')-6-(m-toIylsiilfoiiyr)-4,4a,5,,6,7,8-hexahydrp-lH-

10 [0470] LCMS (Method F, ES-API): RT 2.77 min, m+H = 543.0; Hi NMR (400 MHz, 

CDCB): 5 7.72 - 7.68 (2H, m), 7.42 - 7.36 (4H, m), 7.34 - 7.30 (4H, m), 7.18 - 7.13 (2H, m), 

6.45 (IH, d, J = 2.0 Hz), 5.55 (IH, dd, J - 12.2, 2.0 Hz), 4.19 (IH, d, I - 17.0 Hz), 3.84 - 3.80 

(IH, m), 2.87 (IH, d, J - 17.0 Hz), 2,83 - 2.73 (IH, m), 2.71 (1II. d, J - 12,2 Hz), 2,62 (3H, s), 

2.54 - 2.42 (2H, m), 2.39 (3H, s). 

15 Example 121. (Ry(6-ff4-flHoro-3-ftrifluorometlrvT)pheayl)suIfoiivr)-1-(4-fluoropheiiyD-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-glisoauiaoIm-4a-vI)(thiazoI-2-vl)niethanoae 

F 
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[0471] LCMS (Method F, ES-API): RT 2.77 min, m+H = 606.9; IH NMR (400 MHz, 

CDCB): 6 8.00 (IH, d, J = 3.0 Hz), 7.98 (IH, dd, J = 6.4, 2.3 Hz), 7.90 (IH, ddd, J = 8.5, 4.3, 2.3 

Hz), 7.68 (IH, d, J = 3.1 Hz), 7.47 - 7.40 (211. m), 7.29 (IH, s), 7.27 - 7.25 (Hi, m), 7.20 - 7.14 

5 (211. m), 6.55 (IH, d, J - 2.1 Hz), 5.49 (IH, dd, J = 12.5, 2.1 Hz), 4.18 (IH, d, J = 16.8 Hz), 3.94 

Example 12J. (R)-(l-(4-fluorophenYl)-6-((3,4.,5-trifluorophenYl)suIfonvl)-4.4a,5.6,7,8-

hexahvdro-l.H-PYrazolo[3.4-glisoaumo}ia-4a-vl')('thiazol-2-Yl')methan.oiie 

10 [0472] LCMS (Method F, ES-API): RT 2.75 min, m+H = 575.1; IH NMR (400 MHz, 

CDCB): 8 8.04 (IH, d, J = 3.0 Hz), 7.70 (IH, d, J = 3.0 Hz), 7.47-7.41 (2H, m), 7.37-7.34 (2H, 

m), 7.30 (IH, s), 7.20-7.14 (2H, m), 6.55 (IH, d, J = 2.1 Hz), 5.49 (IH, dd, J - 12.5, 2.0 Hz), 

4.20 (IH, d, J = 16.8 Hz), 3.93-3.88 (IH, m), 2.92-2.83 (3H, m), 2.67-2.55 (2H, m). 

Example 12K. fR)-(6-((3-fhioro-4-(trifhiorometfayj)phenyt)siilfoiiyD-l-(4-flnorophenyr)-

15 4,4a,,5,6.7,8-liexahydro-lH-pyrazolof3.,4-gHsoqmnolin-4a-yI)(tfaiazoI-2-vI)metfaanone 

F 
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[0473] LCMS (Method F, ES-API): RT 2,94 min, m+H = 607.1; IH NMR (400 MHz, 

CDCB): 6 8.02 (IH, d, J = 3.0 Hz), 7.73-7.69 (IH, m), 7.68 (IH, d, J = 3.0 Hz), 7.59 (IH, br d, J 

= 8.2 Hz), 7.53 (IH, br d, J = 9.4 Hz), 7.45-7.40 (2H, m), 7.30 (IH, s), 7.20-7.14 (2H, m), 6.55 

5 (1II. d, .1 - 2,2 Hz), 5.52 (IH, dd, J = 12.4, 2.0 Hz), 4.20 (1H, d, J = 16.9 Hz), 3.96-3.92 (IH, m), 

2.93-2.84 (311. m), 2,67-2.62 (IH, in). 2,59-2.55 (IH, m). 

Example 12L. (R)-(l-(4-fli8oropheaiy1)-6-((3-(frifli8oromefjiYl)Bheo\1)si8lfoavI)-4,4a,5.»6,7J-

hexahvdro-lH-PYrazo]or3.4-glisoqmftoMa-4a-yl)(5-methylthia%oI-2-vDmethanoiie 

10 [0474] LCMS (Method F, ES-API): RT 2.83 min, m+H = 603; IH NMR (400 MHz, CDCB): 5 

7.98 (IH, s), 7.91 (IH, br. d, J = 7.9 Hz), 7.84 - 7.80 (IH, m), 7.68 - 7.61 (2H, m), 7.46 - 7.39 

(2H, m), 7.29 (IH, s), 7.20 -7.12 (2H, m), 6.51 (IH, d, J = 2.1 Hz), 5.54 (IH, dd, J = 12,4, 2.1 

Hz), 4.17 (IH, d, J = 16.7 Hz), 3.93 - 3.89 (IH, m), 2.95 - 2.77 (3H, m), 2,60 - 2.49 (5H, m). 

Example "121V1. (R)-d-(4-flHorophenyl')-6-((3-(triflnoromethYl)phenYl')snIfonYl)-4v4a,5,6.7,8-

15 faexafaydro-lH-pyrazoIoi"3,,4-g|isoqninolm-4a-yI)(4-metfayltliiazol-2-yI)methanone 

F 
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[0475] LCMS (Method F, ES-API): RT 2.80 min, m+H = 603.0; 1H NMR (400 MHz, 

CDCB): 5 7.96 (IH, s), 7.88 (IH, d, J - 7.9 Hz), 7.80 (IH, d, J = 7.9 Hz), 7.62 (IH, t, J = 7.9 

Hz), 7.42 (2H, ddt, J = 8.1, 5.6, 2.8 Hz), 7.30 (IH, s), 7.21 (IH, d, J = 0.9 Hz), 7.20 - 7.12 (2H, 

5 m), 6.52 (IH, d, J - 2,2 Hz), 5.56 (IH, dd, J = 12.4, 2.2 Hz), 4.18 (IH, d, J = 16.8 Hz), 3.95 -

3.88 (IH, m), 2.91 - 2.80 (3H, m), 2.63 - 2.50 (5H, m). 

Example 12N. (R)-(6-ff3,,4-dicfajoropfaenyI)siilfonyl)-l-('4-fliioroplieir»i)-4,,4a.5,6,7,8-

hexafaydro-lH-pyrazolo}3,4-glisoqiiiiiolin-4a-Yl')(tfaiazol-2-yl)metfaaiioiie 

10 [0476] LCMS (Method F, ES-API): RT 3.34 min, m+H = 589.1; IH NMR (400 MHz, 

CDCB): 6 8.00 (IH, d, J = 3.0 Hz), 7,77 (IH, dd, J = 1.8, 0.9 Hz), 7.67 (IH, d, J = 3.0 Hz), 7.54-

7.48 (2H, m), 7.45-7,40 (2H, m), 7.29 (IH, s), 7.20-7.14 (2H, m), 6.54 (IH, d, J = 2,1 Hz), 5.46 

(IH, dd, J = 12.6, 2.0 Hz), 4.18 (IH, d, J = 16.9 Hz), 3.94-3.90 (IH, m), 2.92-2.84 (3H, m), 2.66-

2.54 (2H, m). 

15 Example 12Q, (Tl)-(6-((3,4-4khIorophenv1)sulf(fflyI')-1--(4-fluorophenyl)-4.,4a.5,,6.7,8-

hexahydro-lH-pyrazo]o[3.4-glisoqumo}ia-4a-yl)(5-methylthiazoI-2-yI)methanoiie 

F 
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[0477] LCMS (Method F, ES-API): RT 2.92 min, m+H = 603.9; IH NMR (400 MHz, 

CDCB): 8 7.77 (IH, d, J = 1.9 Hz), 7.60 (IH, d, J = 1.0 Hz), 7.56 - 7.48 (2H, m), 7.45 - 7.40 

(211. m), 7.28 (IH, s), 7.21 - 7.13 (21 L m), 6.53 (IH, d, J = 2.1 Hz), 5.45 (IH, dd, I = 12.5, 2.1 

5 Hz), 4.13 (IH, d, J = 16.6 Hz), 3.94 (IH, ddt, J = 8.5, 3.9, 2.0 Hz), 2.93 - 2.84 (31 L m), 2,68 -

2.61 (IH, m), 2,57 (3H, d, J = 1.0 Hz), 2.58 - 2.52 (IH, m). 

Example 12P. (R)-(6-((3,4-diflHorophenyl)sulfonYl)-l-(4-fluoropheayl)-4,4a,5,6,7,8-

hexahYdro-lH-pyrazolo[3.4-glisoquiiiolia-4a-vI)(thiazol-2-Yl)methanone 

F 

10 [0478] LCMS (Method F, ES-API): RT 2.62 min, m+H = 556.9; 1H NMR (400 MHz, 

CDCB): 8 8.02 (IH, d, J - 3.1 Hz), 7.68 (IH, d, J = 3.1 Hz), 7.55-7.47 (2H, m), 7.45-7.40 (2H, 

m), 7.29 (IH, s), 7.27-7.21 (IH, m), 7.20-7.13 (2H, m), 6.54 (IH, d, J = 2.2 Hz), 5.47 (IH, dd, J 

= 12.4, 2.0 Hz), 4.19 (IH, d, J = 16.8 Hz), 3.93-3.86 (IH, m), 2.93-2.79 (3H, m), 2.63-2.52 (2H, 

m). 

15 Example 120. (R)-(6-((3,4-diflnorophenyl)sulfonyi)-l-(4-fhioropfaenyI)-4.4a,5.,6.,7,8-

hexafaydro-lH-pvrazolo}3,4-glisoqiiinolin-4a-yl')(5-methYltfaiazol-2-yl)metfaanone 
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[0479] LCMS (Method F, ES-API): RT 2.67 min, m+H = 571.1; IH NMR (400 MHz, 

CDCB): 8 7.63 (IH, m), 7.54-7.49 (2H, m), 7.45-7.40 (2H, m), 7.29 (IH, s), 7.27-7.21 (IH, m), 
7.19-7.13 (2H, m), 6.52 (IH, d, J = 2.0 Hz), 5.44 (IH, dd, J = 12.4, 2.0 Hz), 4.15 (IH, d, J = 16.9 

5 Hz), 3.93-3.89 (IH, m), 2,91-2.80 (3H, m), 2,64-2.52 (511, m). 

Example 12R, (n)-(6-((4-chIoro-3-fluorophen.vl)sulfoavI')-l-(4-fluoropheiryl)-4.,4a,5,6.7,8-

hexahvdro-lH-PYrazo]o[3.4-glisoqui.iio}ia-4a-vl)(5-methvlthiazol-2-Yl')methan.oiie 

[0480] Using tetrahydrofuran as the reaction solvent in place of diethyl ether. LCMS (Method 

10 F, ES-API): RT 2.78 min, m+H = 587.1; IH NMR (400 MHz, CDCB): 8 7.62 (IH, m), 7.50-

7.40 (5H, m), 7.28 (IH, s), 7.19-7.13 (2H, m), 6.52 (IH, d, J = 2.0 Hz), 5.45 (IH, dd, I = 12.4, 

2.0 Hz), 4.14 (IH, d, J ==: 16.9 Hz), 3.94-3.90 (IH, m), 2.91-2.82 (3H, m), 2.67-2.53 (5H, m). 

Example 12S, {R)-(l-(4-fliioroplienyr)-6-((l-methyI-lH-pyrazol-3-Yl)siiIfonyD-4,4a,5,6.7,8-

faexafaydro-lH-pyrazoIoi"3,4-g|isoqninolm-4a-yI)(5-metfayltliiazol-2-yI)methanone 

F 
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[0481] LCMS (Method F, ES-API): RT 2.27 min, m+H = 539.2; IH NMR (400 MHz, 

CDCB): 8 7.71 (IH, m), 7.46-7.41 (2H, m), 7.39 (IH, d, J = 2.3 Hz), 7.30 (IH, s), 7.19-7.13 

(211. m), 6.60 (IH, d, J - 2.3 Hz), 6.52 (IH, d, J = 2.0 Hz), 5.59 (IH, dd, J = 12.5, 1.9 Hz), 4.22 

5 (IH, d, I - 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 

(311. d, J - 0.9 Hz), 2.52-2.48 (IH, m). 

Example 12T. (T?Wl-Y4-fluoropheayI)-6-(n-methyMH-i)Yrazo]-4-vl)sulfoirvTM,,4a.5,6,7,8-

hexahydro-lH-pvrazolo[3.4-glisoauinolia-4a-vI)(5-methvlthiazol-2-yl)methanone 

10 [0482] LCMS (Method F, ES-API): RT 2.25 min, m+H = 539.0; IH NMR (400 MHz, 

CDCB): 8 7.72 - 7.65 (3H, m), 7.43 (2H, ddt, J = 8.2, 5.6, 2.8 Hz), 7,30 (IH, s), 7.20 - 7.13 (2H, 

m), 6.51 (IH, d, J = 2.0 Hz), 5.48 (IH, dd, J =12.1, 2.0 Hz), 4,19 (IH, d, J = 16.7 Hz), 3.93 (3H, 

s), 3.84 - 3.79 (IH, m), 2.95 - 2.83 (2H, m), 2,68 (IH, d, J = 12.1 Hz), 2.56 - 2.43 (5H, m). 

Example 12IJ. (R)-(6-ffl,,3-dimetfavI-lH-pvrazoI-5-vI)siilfonyl)-l-(4-fliioroplien\i)-

15 4,4a,g<6.7,8-liexaIiYdro-llI-pyrazolo[3,4-g|isociiiisioMsi-4a-vl)(5-met!ivItMazoI-2-
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[0483] Using tetrahydrofuran as the reaction solvent in place of diethyl ether. LCMS (Method 

F, ES-API): RT 2.46 min, m+H = 553.2; IH NMR (400 MHz, CDCB): 6 7.61-7.60 (IH, m), 

7.46-7.41 (2H, m), 7.29 (IH, s), 7.20-7.14 (2H, m), 6.55 (IH, d, J = 2.0 Hz), 6.46 (IH, s), 5.42 

5 (IH, dd, J = 12.5, 2.0 Hz), 4.20 (1II. d, J = 16.9 Hz), 3.96-3.92 (IH, m), 3.84 (311. s), 3.01 (1II. 

d, I - 12.7 Hz), 2.92-2.76 (3H, m), 2.61-2.56 (4H, m), 2.20 (3H, s). 

Example 12V, (-R)-(l-(4-flMorophenyl)-6-('('l-methv]-lH-pvrazol-5-yl)suIfoiivI)-4,4a,5.6,7.8-

hexahydro-lH-pvrazolo[3.4-glisoauinolia-4a-vI)(5-methvlthiazol-2-yl)methanone 

10 [0484] LCMS (Method F, ES-API): RT 2.40 min, m+H = 539.2; IH NMR (400 MHz, 

CDCB): 5 7.61 (IH, m), 7.46-7.41 (2H, m), 7.35 (IH, d, J = 2.0 Hz), 7.29 (IH, s), 7.20-7.14 

(2H, m), 6.68 (IH, d, J = 2.0 Hz), 6.55 (IH, d, J = 1.9 Hz), 5.45 (IH, dd, J = 12.5, 2.0 Hz), 4.20 

(IH, d, I = 16.9 Hz), 3.97-3.93 (4H, m), 3.02 (IH, d, I = 12.7 Hz), 2.92-2.76 (3H, m), 2.61-2.55 

(4H, m), 

15 Example 12W. ('R)-(6-((l-eth\i-lH-pyrazol-5-yl)snIfonvl)-l-f4-fluoropfaenyI)-4,,4a,,5.6,7,8-

216 
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[0485] LCMS (Method F, ES-API): RT 2.40 min, m+H = 539.1; 1H NMR (400 MHz, 

CDCB): 5 7.98 (IH, d, J = 3.1 Hz), 7.65 (IH, d, J = 3.1 Hz), 7.47-7.41 (2H, m), 7.39 (IH, d, J = 

2.0 Hz), 7.30 (IH, s), 7.20-7.14 (2H, m), 6.64 (IH, d, J = 2.0 Hz), 6.57 (IH, d, J = 1,8 Hz), 5.48 

5 (IH, dd, J = 12.7, 2.1 Hz), 4.33-4.16 (3H, m), 3.96-3.91 (IH, m), 3.04 (IH, d, J = 12.7 Hz), 2.92-

2.77 (3H, m), 2.62-2.58 (IH, m), 1.40 (3H, t, J = 7,2 Hz). 

Example 12X. (R)-f6-{{l-etlivl-lH-pvrazoI-4-Yl)sisifoiivI)-l-{4-iliiorop!iemD-4,4a,S,6,7.8-

iiexa!iyclro-lH-pyrazoIo[3,4-g]isoaBmoliii-4a-yI)(tMaz0l-2-Yl)metiiagiO8ie 

10 [0486] LCMS (Method F, ES-API): RT 2.24 min, m+H = 539.1; IH NMR (400 MHz, 

CDCB): 5 8.06 (IH, d, J = 3.1 Hz), 7.73 (IH, s), 7.68-7.67 (2H, m), 7.46-7.41 (2H, m), 7.31 

(IH, s), 7.20-7.14 (2H, m), 6.53 (IH, d, J = 2.2 Hz), 5.49 (IH, dd, I = 12.2, 2.0 Hz), 4.23 (IH, d, 

I = 16.9 Hz), 4,19 (2H, q, J = 7.3 Hz), 3.85-3.80 (IH, m), 2.95-2.86 (2H, m), 2,70 (IH, d, J = 

12.2 Hz), 2.55-2.44 (2H, m), 1.52 (3H, t, J = 7.3 Hz). 

15 Example 12Y. (R)-(l-(4-fliioro0iieiiyD-6-((l-prooyI-lH-oyrazol-4-yI)siaIfoiiyI)-4.4a,5^6J,8-

F 
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[0487] LCMS (Method F, ES-API): RT 2.45 min, m+H = 553; IH NMR (400 MHz, CDCB): 5 

8.07 (d, J = 3.1 Hz, IH), 7.72 (d, I = 0.7 Hz, IH), 7.70 - 7.65 (m, 2H), 7.49 - 7.39 (m, 2H), 7.31 

(s, IH), 7.22- 7.11 (m, 2H), 6.54 (d, J = 2.3 Hz, IH), 5.50 (dd, J= 12.1,2.1 Hz, IH), 4.23 (d, J = 

16.8 Hz, IH), 4.09 (t, J = 7.1 Hz, 2H), 3.87 - 3.78 (m, IH), 2.97 - 2.84 (m, 2H), 2.68 (d, J = 12.2 

Hz, IH), 2.57 - 2.39 (m, 2H), 1.91 (sext., J = 7.3 Hz, 2H), 0.92 (t, j = 7.4 Hz, 3H). 

Example 12Z. 

Isomer 
A 

(R)-( 1 -(4-fluorophenyl)-6-
((2-methyi-2H-1,2,3-triazol-
4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo[3,4-g]isoquinolin-

4a-yl)(thiazol-2-
yl)methanone 

// ^ 

NY] Y y-
( 

r 
F 

Isomer 
B 

(R)-( 1 -(4-fluorophenyl)-6-
((1 -methyl-1H-1,2,3-triazol-
5-yl)suIfonyl)-4,4a,5,6,7,8-

hexahydro-1H-
pyrazolo [3,4-g] isoquinol in-

4a-yl)(thiazol-2-
yl)methanone 

/I W° %P / 
K 1 i J 1 *N 

F 
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•( 1 -(4-fluorophenyl)-6-
((1 -methyl-1H-1,2,3-triazol-
4-yl)suIfonyl)-4,4a,5,6,7,8-

hexahydro-1H-
pyrazolo [3,4-g] isoquinolin-

4a-yl)(thiazol-2-
yl)methanone 

[0488] Prepared from Intermediate 94. LCMS (Method F, ES-API): RT 2.26 min, m+H = 

526.1; IH NMR (400 MHz, CDCB): 5 8.07 (IH, d, J = 3.1 Hz), 7.81 (IH, s), 7.67 (IH, d, J = 3.1 

Hz), 7.47-7.42 (2H, m), 7.31 (IH, s), 7.20-7.14 (2H, m), 6.56 (IH, d, J = 2.1 Hz), 5.63 (IH, dd, J 

5 = 12.6, 2.1 Hz), 4.25 (3H, s), 4.24 (IH, d, J = 16.9 Hz), 3.97-3.93 (IH, m), 2.99 (IH, d, J = 12.7 

Hz), 2.99-2.86 (2H, m), 2.77-2.70 (IH, m), 2.57-2.52 (IH, m). 

Example 12AA. 

Isomer 
A 

(R)-( 1 -(4-fluorophenyl)-6-
((2~propyi~2H-l ,2,3-triaz.ol-
4-y l)s u lfony l)-4,4a, 5,6,7,8 -

hexahydro-1H-
pyrazolo[3,4-g]isoquinolin-

4a-yI)(thiazol-2-
yl)methanone 

0 N r A* o 
/X/\LAM'SON r T" \ 

0 
F 

Isomer 
B 

(R)-(l -(4-fluorophenyl)-6-
((1 -propyl-1H-1,2,3 -triazo 1-
5-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo[3,4-g]isoquinolin-

4a-yl)(thiazoi-2-
yi)methanone 

OY0 °,p r~\ 
N' 

6 
/ 

F 
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(R)-(l -(4-fluorophenyl)-6-
((1 -propyl-1H-1,2,3 -triazo 1-
4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-
pyrazolo[3,4-g]isoquinoIin-

4a-yl)(thiazoi-2-
yl)methanone 

[0489] Prepared from Intermediate 95. LCMS (Method F, ES-API): RT 2.54 min, m+H = 

554.2; IH NMR (400 MHz, CDCB): 5 8.08 (IH, d, J = 3.1 Hz), 7.82 (IH, s), 7.68 (IH, d, J = 3.1 

Hz), 7.47-7,42 (2H, m), 7.31 (IH, s), 7.20-7.14 (2H, m), 6.55 (IH, d, J = 2.2 Hz), 5.64 (IH, dd, J 

= 12.6, 2.0 Hz), 4.43 (2H, t, J = 7.1 Hz), 4.25 (IH, d, I = 16.9 Hz), 3.97-3.92 (IH, m), 2.96 (IH, 

d, J = 12.9 Hz), 2.94-2.86 (2H, m), 2.74-2.67 (IH, m), 2.56-2.52 (IH, m), 2.01 (2H, sext, J = 7.1 

Hz), 0.94 (3H,t, J = 7.1 Hz). 

•2-v 

10 

15 

a / .0 

N 
N 

O _ s*° 
N "V M 

x i 

1 -Methyl-IH-imidazole (104 mg, 1.267 mmol) in dry ether (5 ml.) was added to 

butyllithium (2.5M in hexanes) (519 pi, 1.298 mmol) in dry ether (2 ml.) at -78 °C. The reaction 

mixture was stirred at -78 °C for 45 minutes. A solution of (R)-methyI l~(4~fiuorophenyl)-6-

tosyl-4,4a,5,6,7,8-hexahydro~lH-pyrazolo[3,4-g]isoquinoline-4a-carboxylate (200 mg, 0.415 

mmol) in dry ether (5 mL) was added dropwise and the reaction mixture was stirred for 45 

minutes at -78 °C, then allowed to warm to room temperature over 2 hours. Water (20 mL) was 

added and the reaction mixture was stirred at room temperature for 10 minutes. The aqueous 

phase was extracted with ethyl acetate (3 x 20 mL), the combined organic phases were washed 

with brine (20 mL), dried (magnesium sulfate), and solvent removed to give a yellow oil. The 
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crude product was purified by chromatography on silica gel (gradient: 0-60% ethyl acetate in 

isohexane) to afford (R)-(l-(4-fluoropheny[)-6-tosyl-4,4a,5,6,7,8-hexahydro-lH-pyrazo!o[3,4-

g]isoquinolin-4a.-yl)(l-methyl-lH-imidazol-2-yl)metha.none (22 mg) as a pale yellow solid. 

LCMS (Method F, ES-API): RT 2.52 min, m+H = 532.0: IH NMR (400 MHz, CDCB): 5 7.61 

5 7.58 (2H, m), 7.46 - 7.40 (2H, m), 7.31 (IH, s), 7.29 - 7,27 (2H, m), 7.18 (IH, d, J = 0.9 Hz), 

7.17 - 7,12 (2H, m), 6.99 (IH, br. s), 6.50 (IH, d, J = 2.2 Hz), 5.53 (IH, dd, J = 12.2, 2.2 Hz), 

4.45 (IH, d, J = 16.7 Hz), 3.88 - 3.84 (4H, m), 2.92 - 2.78 (2H, m), 2,60 (IH, d, J = 12.2 Hz), 

2.50 - 2.37 (5H, m). 

[0491] The following examples were similarly prepared from the appropriate starting 

10 materials: 

Example 13A. (R)-(l-(4-fluoropheiiyl)-6-(m-tolylsulfoayI)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-glisoquiiiotin-4a-yI)(l-methyI-lH-imidazoI-2-yI)methaiioiie 

../ 

N 

0 
F 

[0492] LCMS (Method F, ES-API): RT 2,52 min, m+H = 532.2; IH NMR (400 MHz, 

15 CDCB): 5 7.52-7.49 (2H, m), 7.46-7.36 (4H, m), 7.32 (IH, s), 7.20 (IH, d, J = 0.9 Hz), 7.18-

7.12 (2H, m), 7.00 (IH, d, J = 0.4 Hz), 6,51 (IH, d, J = 2.2 Hz), 5,55 (IH, dd, J = 12.2, 2.1 Hz), 

4.46 (IH, d, J = 16,7 Hz), 3.89-3.85 (4H, m), 2.91-2.80 (2H, m), 2.62 (IH, d, J = 12,4 Hz), 2.51 

2.40 (5H, m). 
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[0493] 2-( 1H-7-Azabenzotriazol-1 -yl)— 1,1,3,3-tetramethyl uranium hexafluorophosphate 

Methanaminium (HATU) (42.7 mg, 0.112 mmol) was added to a solution of (R)-3-((l-(4-

fluorophenyl)-4a-picolinoyl~4a,5,7,8-tetra.hydro-IH-pyrazolo[3,4-g]isoquinolin-6(4H)-

5 yl)su1fonyl)benzoic acid (57 mg, 0.102 mmol), dimethylamine (51.0 pi, 0.102 mmol) and 

trie thy lamine (28.4 pi, 0.204 mmol) in dichloromethane (3 mL). The resultant mixture was 

stirred at room temperature for 1 hour. The reaction was diluted with dichloromethane (5 mL) 

and washed with a saturated solution of sodium hydrogen carbonate (aqueous, 5 mL). The 

organic phase was passed through a phase separator and solvent removed to give a yellow solid. 

10 The crude product was purified by chromatography on silica gel (gradient: 0-100% ethyl acetate 

in isohexane) to afford (R)-3-((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-

pyrazoio[3,4-g]isoquinolin-6(4!:I)-yl)sulfonyl)-N,N~dimethylbenzamide (7 mg) as a white solid. 

LCMS (Method F, ES-API): RT 2.24 min, m+H = 586.1; IH NMR (400 MHz, CDCB): 5 8.68 

(IH, ddd, J = 4.7, 1.7, 0.9 Hz), 7.90 (IH, dt, J = 7.9, 1.2 Hz), 7.84 (IH, td, I - 7.7, 1.7 Hz), 7.74 -

15 7.71 (2H, m), 7.61 (IH, dt, J = 7,7, 1.4 Hz), 7,57 - 7.39 (4H, tn), 7.28 (IH, s), 7.20 - 7.13 (2H, 

m), 6.47 (IH, d, I - 2,0 Hz), 5.52 (IH, dd, J = 12,1, 2.0 Hz), 4,27 (IH, d, J = 16.9 Hz), 3.86 -

3.77 (IH, m), 3.14 (311. s), 2.94 - 2.76 (511. m), 2,70 (IH, d, J = 12.1 Hz), 2,50 - 2.43 (211. m). 

Example 15. (R)-(6-((l-etIni-lH-pvrazoI-4-yj)siiIfoayI)-l-f4-fliiorop!iesiyl)-4,4a,5,6,7,8-

hexahvdro-lH-pvrazoIor3,4-glisoqniaolin-4a-vI)(4-(triflttoromethvDpyridin-2-

20 vpmethamme 

•vv-> 
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F 

[0494] 2-Rromo-4-(trifiuoroniethyl)pyridine (171 fil, 1.382 mmol) in dry tetrahydrofuran (1 

mL) was added to butyl lithium (2,5 M in Hexanes) (885 ul, 1.416 mmol) in dry tetrahydrofuran 

(2 mL) at -78 °C. The reaction mixture was stirred at -78 °C for 45 minutes, then a solution of 

5 (R)-methyl 6~(( 1 -ethyl-1 H-pyrazol~4-yl)sulfonyl)-1 ~(4~iiuorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqumolme-4a-carboxylate ( 220 mg, 0,453 mmol) in dry tetrahydrofuran (2 

mL) was added dropwise and the reaction mixture stirred for 1 hour at -78 °C. Water (10 mL) 

was added and the reaction mixture was stirred at room temperature for 10 minutes. The aqueous 

phase was extracted with ethyl acetate (2x15 mL), and the combined organic layers were 

10 washed with brine (20 mL), dried over magnesium sulfate, filtered and concentrated in vacuo to 

give an orange oil. The crude product was purified by chromatography on silica gel (gradient: 0-

80% ethyl acetate in isohexane) and preparative HPLC (Waters, Acidic (0.1% Formic acid), 

Waters X-Select Prep-C18, 5 fim, 19x50 mm column, 35-70% acetonitrile in water) to afford 

(R)-(6-(( 1 -ethyl-1 H-pyrazol-4-yI)suifonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

15 pyrazolo[3,4-g]isoquinolin-4a-yr)(4-(trifluoromethyl)pyridin-2-yl)methanone (23 mg) as a white 

solid. LCMS (Method F, ES-API): RT 3.00 min, m+H = 601.2; IH NMR (400 MHz, CDCB): 5 

8.88-8.87 (IH, m), 8.15 (IH, m), 7.71-7.69 (2H, m), 7.67 (IH, d, j = 0.6 Hz), 7.47-7.42 (2H, m), 

7.30 (IH, s), 7.20-7.14 (2H, m), 6.51 (IH, d, J = 2.0 Hz), 5.44 (IH, dd, J = 12.0, 2.0 Hz), 4.22-

4.16 (3H, m), 3.80-3,76 (IH, m), 2.94 (IH, d, J = 16,9 Hz), 2.88-2,79 (IH, m), 2.67 (IH, d, J = 

20 12.3 Hz), 2.52-2.40 (2H, m), 1.51 (3H, t, j = 7.3 Hz). 

[0495] The following examples were similarly prepared from appropriate intermediates: 

Example ISA, {R)-pyridisi-2-yl(l-(pyridiE-3-vl)-6-((3-ftrifli8orometliYl)phemi)si8lfoiivD-

4.,4a,,5,,6,7.8-faexafavdro-lH-pyrazolo|"3.,4-g'jisoqirinolm-4a-yI)metfaanone 

223 
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.CF 

VI 
[0496] LCMS (Method F, ES-API): RT 2.33 min, m+H = 566.0; IH NMR (400 MHz, 

CDCB): 8 8.78 - 8.76 (HI, m), 8.66 (IH, ddd, J = 4.7, 1.6, 0.9 Hz), 8.61 (IH, dd, J = 4.7, 1.6 

Hz), 7.94 (IH, s), 7.90 - 7.79 (5H, m), 7.62 (IH, s.J 7.9 Hz), 7.48 (IH, ddd, J = 8.8, 6.2, 1.5 

5 Hz), 7.44 (IH, ddd, J = 8.8, 4.8, 0.7 Hz), 7.36 (IH, s), 6.56 (IH, d, J = 2.0 Hz), 5.57 (IH, dd, J = 

12.3, 2,0 Hz), 4,30 (IH, d, J = 17.0 Hz), 3.92 - 3.85 (IH, m), 2.93 - 2,78 (3H, m), 2.62 - 2,50 

(2H, m). 

Example 1SB. (RV(,6-(Y3.4-dichIorophenvl)siilfoiivI)-l-pheirvI-4.4a.5.6,,7.8-hexahvdro-lH-

pyrazolo[3l,4-glisoquiiioIin-4a-Yl')(pvricliii-2-vl)methaaone 

[0497] Quenching the reaction with acetic acid in place of water, LCMS (Method F, ES-API): 

RT 2.83 min, m+H - 565.0; IH NMR (400 MHz, CDCB): 5 8.62-8.60 (IH, m), 7.88-7.81 (2H, 

m), 7.74 (IH, dd, J - 1.8, 0.4 Hz), 7.52-7.44 (7H, m), 7.38-7.34 (IH, m), 7.29 (IH, s), 6.57 (IH, 

d, J - 2.1 Hz), 5.54 (IH, dd, J = 12.3, 1.9 Hz), 4.26 (IH, d, J = 16.8 Hz), 3.91-3.85 (IH, m), 

15 2.92-2.75 (3H, m), 2.64-2.49 (211. m). 

Example 15C. (R)-(6-((3,4-dichIoropheavI)siiIfonyr)-.l-(3,,4-difluorophenvr)-4,4a,5,i6.,7.,8-

hexahvdro-lH-pyrazolo[3,,4-glisQqiiiiioMn-4a-Yl)(pyridiii-2-yr)inethaBone 

10 
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.CI 

'CI 

F F 

{0498j Quenching the reaction with acetic acid in place of water. LCMS (Method F, ES-API): 

RT 2.93 min, m+H = 600.9; IH NMR (400 MHz, CDCB): S 8.59 (IH, dt, J = 4.7, 1.4 Hz), 7,86 -

7.79 (2H, m), 7.73 (IH, d, J = 1.9 Hz), 7.52 - 7.43 (3H, m), 7.34 (IH, ddd, J = 10.7, 6.9, 2.5 Hz), 

5 7.29 - 7.24 (2H, m), 7,22 - 7.18 (IH, m), 6.51 (IH, d, J = 2.2 Hz), 5.50 (IH, d, J= 12.5 Hz), 4.23 

(IH, d, I = 16.9 Hz), 3.90 - 3.84 (IH, m), 2.93 - 2.80 (3H, m), 2.64 (IH, td, J = 11.7, 3.4 Hz), 

2.53 (IH, dt, J = 14.8, 2.3 Hz), 

Example ISP, (R)-(6-((3,5-difliior0-4-metiioxvpiieaiYDsialfoiiyI)-l-(4-fluoropiieiiyi)-

4,4a,S,6,7.8-laexaliydro-lH-pYrazoloj3,4-g|isoauiii0liii-4a-yI)(oyridiii-2-yI)aiiet!iaiioiie 

[0499] LCMS (Method F, ES-API): RT 2.65 min, m+H = 581.2; IH NMR (400 MHz, DMSO-

d6): 8 8.72 (IH, ddd, J = 4.7, 1.7, 0.9 Hz), 8.00 (IH, dt, J = 7,7, 1.7 Hz), 7.76 (IH, dt, 7.7, 0.9 

Hz), 7.66 (IH, ddd, J = 7,7, 4.7, 1.2 Hz), 7.51-7.47 (2H, m), 7.44-7.42 (2H, m), 7.40-7.36 (3H, 

m), 6.65 (IH, s), 5.30 (IH, dd, J = 12.5, 1,7 Hz), 4.09 (IH, d, I = 16.9 Hz), 4.04 (3H, m), 3.75-

15 3.73 (IH, m), 2.97-2.90 (2H, m), 2.64-2.54 (3H, m). 

Example 16. (R)-(6-((6-(dimetliyIami8ao)pYridiii-3-Yl)sialfo8ayi)-l-(4-fluoa'opiieiiYl)-

10 F 
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[0500] (R)-(6-((6-ehIoropyridin-3-yl)suifonyl)-l-(4-fluorophenyI)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone (30 mg, 0.055 mmol) was dissolved in 

a solution of dimethylamine in tetrahydrofuran (2M, 545 |il, 1.091 mmol), and the reaction 

5 mixture stirred at room temperature overnight. The solvent was removed in vacuo to give a 

yellow oil, which was purified by chromatography on silica gel (gradient: 10-100% ethyl acetate 
in isohexane) to afford (R)-(6-((6-(dimethylamino)pyridin-3-yl)sulfonyi)-l-(4-fiuorop3ienyl)-
4,4a,5,6,7,84iexahydro-IH-pyrazolo[3,4-g]isoquinolin-4a-yI)(pyridin-2-yl)methanone (25 mg) 

as a pale yellow solid. LCMS (Method F, ES-API): RT 2,38 min, m+H = 559.3; IH NMR (400 

10 MHz, CDCB): 5 8.62 (IH, ddd, J = 4.8, 1.8, 0.9 Hz), 8.43 (IH, d, J = 2,5 Hz), 7.88 (IH, dt, J = 

8.0, 1.1 Hz), 7.81 (IH, td, J= 7.7, 1.8 Hz), 7.60 (IH, dd, J = 9.1, 2.5 Hz), 7.46 - 7.40 (3H, m), 

7.28 (IH, s), 7,20 - 7.12 (2H, m), 6,47 (IH, d, J = 2.2 Hz), 6.39 (IH, dd, J = 9.1, 0.8 Hz), 5.47 

(IH, dd, J = 12.0, 2.2 Hz), 4.29 (IH, d, J = 16.9 Hz), 3.84 - 3.79 (IH, m), 3.14 (6H, s), 2.92 -

2.75 (2H, m), 2.70 (IH, d, J = 12.0 Hz), 2.51 - 2.44 (2H, m). 

15 Example 17. (R)-5-((l-(4-fluoropheayI)-4a-picoIiiioyl-4a,5,7,8-tetrahydro-lH-pyrazoIo[3,4-

F 

[0501] l-Metbyl-6-oxo-l,6-dihydropyridine-3-sulfomc acid, ammonium salt (1 g, 4.85 mmol) 

was suspended in N,N-dimethylformamide (8 ml), and thionyl chloride (2.1 ml) was added. The 

20 reaction mixture was stirred at room temperature for 3 hours, giving a clear brown solution, 
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before evaporation in vacuo to give crude sulphonyl chloride as a pale brown viscous oil. (R)-

tert-butyl 1 -(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-1 H-pyrazolo[3,4-g]isoquinoline-
6(4H)-carboxylate (0.2 g, 0.421 mmol) was dissolved in HCI (4M in dioxane) (2.107 ml, 8.43 

mmol), and the reaction mixture stirred at room temperature for 45 minutes, then evaporated to 

5 give a yellow solid. This intermediate was dissolved in dichloromethane (8 mL) and 

triethylamine (1.175 ml, 8.43 mmol), and 25% of the crude sulphonyl chloride added. The 

reaction mixture was stirred at room temperature for 72 hours, then diluted with dichloromethane 

(100ml) 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 

10 purified first by chromatography on silica gel (gradient; 50-100% ethyl acetate in isohexane), 

followed by preparative HPLC (Gilson, Acidic (0.1% Formic acid), Agilent Prep C-18, 5 jim, 

21.2x50 mm column, 25-40% acetonitrile in water) to afford (R)-5-((l -(4-fluorophenyl)-4a-

picolinoyl-4a,5,7,8~tetrahydro~IH-pyrazolo[3,4-g]isoquinolin~6(4H)-y!)su!fonyl)~I~ 

methylpyridin-2( 1 H)-one (5 mg) as a white solid. LCMS (Method F, ES-API): RT 2.08 min, 

15 m+H = 546.2; IH NMR (400 MHz, CDCB): 6 8.56 (IH, d, J = 3.3 Hz), 7.88-7.79 (3H, m), 7,50-

7.40 (3H, m), 7.33 (IH, d, J = 9.2 Hz), 7.29-7.27 (IH, m), 7.17 (2H, t, J = 8.3 Hz), 6.52 (IH, s), 

6.35 (IH, d, J = 9.6 Hz), 5.52 (IH, d, I - 12.5 Hz), 4.23 (IH, d, J = 16.7 Hz), 3.91-3.84 (IH, m), 

3.51 (3H, s), 3.02-2,70 (4H, m), 2.55 (IH, d, J = 14.4 Hz). 

20 hexahydro-lH-pvrazoIo[3,4-glisoqmMolia-4a-vI)(4-(triflttoromethvl)pyritiin-2-

vpmetlsamme 

CF3 

[0502] HCl/Dioxane (4M) (25.3 ml, 101 mmol) was added to (R)-tert-butyl l-(4-

fluorophenyl)-4a-(4-(trifluoromethyl)picolinoyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-
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g]isoquinoline-6(4H)-carboxylate (2.75 g, 5.07 mmol) and the reaction mixture was stirred at 

room temperature for 2 h. The solvent was removed in vacuo to give an orange gum. This was 

dissolved in dichloromethane (75 mL) and Hunig's base (4.43 ml, 25.3 mmol) was added 

followed by 1-methyl-lH-pyrazole-4-sulfonyl chloride (1.099 g, 6.08 mmol). The reaction 

5 mixture was stirred at room temperature for 1 h. The solvent was removed in vacuo to give an 

orange oil. The crude product was purified twice by chromatography on silica gel (gradient: 0-

70% ethyl acetate in isohexane, followed by 0-60% ethyl acetate in dichloromethane), to give 

(R)-( 1 -(4-fluorophenyl)-6-((I -methyl-1 H-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)metlia.none (1.89 g) as a pale 

10 yellow solid. LCMS (Method F, ES-API); RT 2.39 min, m+H = 587.2. ; IH NMR (400 MHz, 

CDCB); 8 8.87 (IH, d, J = 5.0 Hz), 8.16-8.15 (IH, ni), 7.72-7.70 (IH, ni), 7.69-7.66 (2H, m), 

7.47-7,42 (2H, m), 7.30 (IH, s), 7.21-7,14 (2H, m), 6.51 (IH, d, J = 2,1 Hz), 5.44 (IH, dd, J = 

12.0, 2.1 Hz), 4.21 (IH, d, J = 16.9 Hz), 3.93 (3H, s), 3.80-3.76 (IH, m), 2.94 (IH, J = 16.9 Hz), 

2.88-2,79 (IH, m), 2.66 (IH, d, J = 12.1 Hz), 2.53-2.48 (IH, m), 2.43 (IH, ddd, J = 12,6, 10.5, 

15 3.5 Hz), 

Example 19. (R)-(6-((3,4-di.chlorophenyl)sulfonv])-l-('4-fluoropheayI')-4,4a,5.,6.,7.8-

hexahydro-lH-pyrazolo[3.4-glisoqumo}ia-4a-yl)(thiazol-4-yI')methanoiie 

[0503] To HCI 2M in ether (2809 pi, 5.62 mmol) was added (R)-tert-butyl l-(4-fluorophenyl)-

20 4a-(thiazole-4-carbonyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinoline-6(4H)-carboxylate 

(135 mg, 0.281 mmol) as a solution in ether (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 base (245 jil, 1.405 mmol), and 3,4-dichlorobenzene-1 -

sulfonyl chloride (76 mg, 0.309 mmol) was added to the solution. The resulting solution was 

25 stirred at room temperature for 18 h. The crude product was purified by chromatography on 

F 
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silica gel (gradient: 5-95% ethyl acetate in isohexane to afford (R)-(6-((3,4-

dichlorophenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-

g]isoquinolin-4a.-yl)(thiazol-4-yl)methanone (111 mg) as a pale yellow solid. LCMS (Method F, 

ES-API): RT 2.76 min, m+H = 588.8; IH NMR (400 MHz, CDCB): 5 8.85 (IH, d, J = 2.2 Hz), 

5 8.22 (IH, d, J = 2.2 Hz), 7.77 (IH, t, j = 1.2 Hz), 7.52 (2H, d, J = 1.2 Hz), 7.45 - 7.40 (2H, m), 

7.28 (IH, s), 7.20 -7.13 (2H, m), 6.52 (IH, d, J = 2.2 Hz), 5.44 (IH, dd, J = 12.6, 2.2 Hz), 4.13 

(IH, d, J = 16.8 Hz), 3.90 - 3.87 (IH, m), 2.92 - 2.81 (2H, m), 2.78 (IH, d, J = 12.6 Hz), 2.62 -

2.50 (2H, m). 

Example 20. BUsmas Glucocorticoid Receptor (GR) Fluorescence Polarisation (FP) Binding 
(wwwwmvwwmwwwwwwmwwwwwwmvwwmwwwwwvwvwwwwwwmwvwmwwwwwwmwwwwmwwvwmwwwwwwwwwwwwwmwwwwwwmwwvwvwwwwwwmwwwwwwmwwwwwmwwwwwwmwwwwwww 

10 Assay 

[0504] The following is a description of a FP assay for measuring compound inhibition of 

labelled glucocorticoid binding to the human recombinant GR. 

[0505] The binding affinity of test compounds was determined using a FP binding assay using 

human recombinant GR (PanVera P2812) and a fluorescent labelled glucocorticoid ligand 

15 (Fluorome GS Red) (PanVera P2894). The presence of inhibitors prevents the formation of a GS 

Red''GR complex resulting in a decrease in the measured polarisation value. The change in 

polarisation value in the presence of test compo unds is used to calculate the binding affinity of 

the compound for GR. 

[0506] This assay was performed in 384 well, black, round-bottom, polypropylene micro titre 

20 plates in a final volume of 20ul. The assay contained 5ul InM GR (final concentration), 5jil 

0.5nM Fluorome GS Red (final concentration) in the presence of 10,11.1 test compounds. Positive 

control wells (high polarisation) receive, lOul 2% (v:v) DMSO vehicle (1% (v/'v) final 

concentration) + 5jil InM GR and 5jil 0.5nM Fluorome GS Red. Negative control wells (low 

polarisation) receive 1 Op 1 2uM dexamethasone (IpM final concentration) + 5ul InM GR and 

25 5(u,l 0.5nM Fluorome GS Red. Assay blank background wells (used for normalisation) receive 

15jil Ix GS screening buffer + 5p.l GR, 

[0507] For the IC50 determination (concentration of compound that displaces 50% of the bound 

GS Red), compounds were tested at eight different concentrations in duplicate in two 

independently performed experiments. Compounds were prepared as solubilised solids at lOmM 
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in DMSO. On the clay of assay, an 8 point half-log serial dilution (55,ul DMSO + 25p. 1 compound 

solution) was prepared. A 1:50 dilution (Ijil compound solution + 49ul Ix GR screening buffer) 

was prepared for each compound. The compounds were prepared at 2x final assay concentration. 

[0508[ The reagents were added to the 384 well micro titre plates in the following order: 10pl 

5 test compound/Vehicle/liiM dexamethasone, 5,ill Fluorome GS Red and 5 pi GR. The plates were 

mixed and incubated for 4 hour at room temperature. FP was measured using an Envision Excite 

plate reader with 535 nm excitation and 590 nm emission interference filters. 

[0509 [ Milli-polarisation (mP) values were calculated using the below equation: 

mP = 1000 * (S-G*P) / (S+G*P) 

10 where S and P are assay blank background subtracted fluorescence units, G::: G-factor (1.07). 

[0510 [ Compound ICso values were calculated by plotting a [compound] v. % inhibition curve 

and fitting the data to a 4-parameter logistic fit equation. Compound K; (equilibrium dissociation 

constant) values were determined from the experimental ICso values using a ligand depletion 

correction equation (see below) assuming the antagonists were competitive inhibitors with 

15 respect to dexamethasone (Pharmacologic Analysis of Drug Receptor Interactions, 2nd Ed., p385-

410, 1993, Raven Press, New York). 

Kj = (Lb)*(ICs0)* (Kd) 

(L0)*(R0) + Lb*(R0 - Lo + Lb - Kd) 

Equilibrium dissociation constant of GS red ligand (Ka) 0.3nM 

Bound tracer concentration (Lb) 0.3nM 

Total tracer concentration (L0) 0.5nM 

20 Total receptor concentration (RQ) 1.OnM 

Reagents: 

[0511] 1 Ox GR screening buffer (1 OOrnM potassium phosphate pH 7.4, 200mM Na2Mo04, 

ImM EDTA, 20% (v/v) DMSO). To prepare lx GR screening buffer, combine lml lOx GR 

screening buffer (PanVera P2814) + 1ml stabilising peptide (PanVera P2815) + 7.95ml 4°C MQ 

25 water. Add 50p.l 1M DTT, vortex and place on ice until use. 

Example 21. HepG2 Tyrosine Aminotransferase (TAT) Assay 
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10512] Glucocorticoid mediated activation of TAT occurs by transactivation of glucocorticoid 

response elements in the TAT promoter by glucocorticoid receptor-agonist complex. The 

following protocol describes an assay for measuring induction of TAT by dexamethasone in 

HepG2 cells (a human liver hepatocellular carcinoma cell line; ECACC, UK). 

5 [0513] TAT activity was measured as outlined in the literature by A. Ali et al, J. Med. Chem., 

2004, 47, 2441-2452, Dexamethasone induced TAT production with an average ECso value 

(half-maximal effect) of 2QnM. 

[0514] HepG2 cells were cultured using MEME media supplemented with 10% (v/v) foetal 

bovine serum; 2mM L-glutamine and 1% (v/v) NEAA at 37°C, 5%/95% (v/v) CCVair. The 

10 HepG2 cells were counted and adjusted to yield a density of 0,125 x 106 cells/ml in RPMI 1640 

without phenol red, 10% (v/v) charcoal stripped FBS, 2mM L-glutamine and seeded at 25,000 

cells/well in 2Q0uI into 96 well, sterile, tissue culture micro titre plates, and incubated at 37°C, 

5% CO2 for 24 hours 

[0515] Growth media, was removed and replaced with assay media {RPMI 1640 without 

15 phenol red, 2mM L-glutamine + IGpM forskolin}. Test compounds were screened against a 

challenge of lOOnM dexamethasone. Compounds were serially half log diluted in 100% (v/v) 

dimethylsupfoxide from a lOmM stock. Then an 8-point half-log dilution curve was generated 

followed by a 1:100 dilution into assay media to give a lOx final assay [compound]: this resulted 

in final assay [compound] that ranged 10 to 0,003pM in 0.1% (v/v) dimethylsulfoxide. 

20 [0516] Test compounds were pre-incubated with cells in micro-titre plates for 30minutes at 

37°C, 5/95 (v/v) CCVair, before the addition of lOOnM dexamethasone and then subsequently for 

20 hours to allowr optimal TAT induction. 

[0517] HepG2 cells were then lysed with 30|xl of cell lysis buffer containing a protease 

inhibitor cocktail for 15 minutes at 4°C, 155ul of substrate mixture was then added containing 

25 5.4mM Tyrosine sodium salt, 10.8mM alpha ketoglutarate and 0.06mM pyridoxal 5' phosphate 

in 0.1M potassium phosphate buffer (pH 7.4). After 2 hours incubation at 37°C the reaction was 

terminated by the addition of 15|xl of 10M aqueous potassium hydroxide solution, and the plates 

incubated for a further 30 minutes at 37°C. The TAT activity product was measured by 

absorbance at X 340nm. 
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10518] IC50 values were calculated by plotting % inhibition (normalised to lOOnM 

dexamethasone TAT stimulation) v. [compound] and fitting the data to a 4 parameter logistic 

equation. IC50 values were converted to Ki (equilibrium dissociation constant) using the Cheng 

and Prusoff equation, assuming the antagonists were competitive inhibitors with respect to 

dexamethasone. 

Table 1. Activity Data 

R3 

Example R1 Rl!t Ring J R2 Si R3 GR 
binding TAT 

Int. 13 pyridin-2-yl pyridin-3-yl 6-C1 0 4-F-phenyl 

Int. 14 thiazol-2-yl pyridin-3-yl 6-C! 0 4-F-phenyl 

1 pyridin-2-yl phenyl 4-CFj 0 4-F-phenyl +++ ++-T-

1A lFE-imidazol-
2-yi 1-Me phenyl 4-CF3 0 4-F-phenyl ++ ++ 

IB pyridin-3-yl phenyl 4-CF3 0 4-F-phenyi ++ + 

iC thiazoI-2-yl phenyl 4-CF3 0 4-F-phenyl +++ +++ 

ID 
1,3,4-

oxadiazol-2-
yi 

5-Me phenyl 4-CF3 0 4-F-phenyl + + 

IE oxazol-4-yl phenyl 4-CF3 0 4-F-phenyl +++ ++ 

3F oxazol-2-yl phenyl 4-CF3 0 4-F-phenyl +++ ++ 

1G furan-2-yl phenyl 4-CF3 0 4-F-phenyl +++ ++ 

ie thiophen-2-yl phenyl 4-CF3 0 4-F-phenyl +++ ++ 

11 oxazol-2-yi phenyl 3-Me 0 4-F-phenyl -H-+- ++ 

11 pyrimidi.n-2-
yi phenyl 3-Me 0 4-F-phenyl +++ ++ 

IK pyridin-2-yl 4-OMe phenyl 3,5-difluoro 0 4-F-phenyl +++ +++ 
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Example R1 Rla Ring J R2 11 R3 GR 
bonding TAT 

1L pyridin-2-yl 4-Et phenyl 3,4,5-triftuoro 0 4-F-phetiy! +++ +++ 

1M pyridin-2-yl 4-OMe phenyl 3,4,5-trifluoro 0 4-F-phenyl +++ +++ 

2 pyridin-2-yl phenyl 4-F 0 4-F-phenyl +++ ++4-

2. A thiazol-2-y] phenyl 3-F 4-F-phenyl +++ + 

2B thiazoi-2-yl tetrahydrofuran-
2-yl 

i 4-F-phenyl ++ + 

2C pyridin-2-yl phenyl 2-Me 0 4-F-phenyl +++ +++ 

2D pyridin-2-y] phenyl 4-Et 0 4-F-phenyl +++ +++ 

2E pyridin-2-yl phenyl 3-Me 0 4-F-phenyl +++ ++4-

2F pyridi.n-2-yl phenyl 3 -CI 0 4-F-phenyl +++ ++-•-

2G pyridin-2-yl phenyl 3-OMe 0 4-F-phenyl +++ +++ 

2H pyridin-2-yl phenyl 3-F, 4-CI 0 4-F-phenyl +++ +++ 

21 pyridin-2-y] phenyl 4-OMe 0 4-F-phenyl +++ + + + 

2J pyridin-2-yl phenyl 3-F, 4-Me 0 4-F-phenyl +++ ++4-

2K pyridin-2-yl phenyl 0 4-F-phenyl +++ ++-•-

2L pyridin-2-yl phenyl 2-F 0 4-F-phenyl +++ ++-T-

2M pyridin-2-yl 1 H-pyrazol-4-yl 1 -Me 0 4-F-phenyl +++ ++ 

2N pyridin-2-y] pyridin-3-yl 6-CF3 0 4-F-phenyl +++ -1-4-4-

20 pyridin-2-yl phenyl 4-Me 0 4-F-phenyl +++ 4-4-4-

2P pyri.di.n-2-yl phenyl 3-CFj, 4-F 0 4-F-phenyl -i-h 4-4-i-

2Q pyridin-2-yl phenyl 4-CN 0 4-F-phenyl +++ 4-4-

2R pyridin-2-y] pyridin-3-yl 6-OMe 0 4-F-phenyl 4-4- +• 

2S pyridin-2-y] tetrahvdro-2H-
pyran-4-yl 0 4-F-phenyl + 4-
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bonding TAT 

2T pyridin-2-yl cyclohexyl 0 4-F-phenyl + + 

2U pyridin-2-y] 4-CF3 lH-pyrazol-5-yi 1-Et 0 4-F-phenyl + +++ 

2 V pyridin-2-yl 4-CFj lH-pyrazol-4-yl 3,5-dimethyl 0 4-F-phenyl + ++ 

2W pyridin-2-yl 4-CF3 1 H-imidazol-4-yl 0 4-F-phenyl + -h+-

3 pyridin-2~yl pyridin-3-yl 6-morphoiine 0 4-F-phenyl +++ ++ 

A thiazoi-2-yl pyridin-3-yl 6-pvrrolidin-
"l-yl 0 4-F-phenvl +++ + 

5 thiazoI-2-yl phenyl 4-F 0 4-F-phenyl +++ ++ 

5A thiazol-2-yl phenyl 3-F 0 4-F-phenyl +++ ++4-

5B thiazol-2-y] phenyl 4-CN 4-F-phenyl +++ + 

5C pyridin-2-yl phenyl 3-CF3 0 4-F-phenyl +++ ~i I f-

5D 111-1,2,4-
triazol-5-yl 1-Me phenyl 4-CF3 0 4-F-phenyl +++ + 

5E pyrazin-2-yi phenyl 4-CF3 0 4-F-phenyl +++ ++ 

5F pyridin-2-yl pyridin-3-yl 5-F 0 4-F-phenyl +++ ++ 

5G pyri.din-2-yl phenyl 3-F 0 4-F-phenyl +++ ++-•-

5H pyridin-2-yl 5-OMe phenyl 4-CFj 0 4-F-phenyl ++ +-H-

51 thiazoi-5-yl phenyl 4-CF3 0 4-F-phenyl +++ + 

51 thiazoI-2-yl pyridin-3-yl 5-F 0 4-F-phenyl 

6 thiazol-2-yl phenyl 4-pyrrolidin-
1-yi 0 4-F-phenyl ++ ++ 

6A thiazol-2-yl phenyl 3-pyrrolidin-
i -yl 0 4-F-phenyl +++ + 

1 thiazoi-2-yl pyridin-3-yl 5-piperidin-l-
yi 0 4-F-phenyl +++ ++ 

7A thiazol-2-yl pyridin-3-vl 5-pvrroiidin-
"l-yl 0 4-F-phenyl ++ 

8 pyridin-2-y] pyridin-3-yl 6-pyrrolidin-
1-yi 0 4-F-phenyl +++ + 
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Example R1 Rla Ring J R2 o R3 GR 
bonding TAT 

9 thiazoI-2-yl pyridin-3-yl 
6-((R)-3-

fluoropyrrolid 
in-l-yl) 

0 4-F-phenyi +++ + 

iO pyridin-2-yl phenyl 4-pyrrolidin-
1-yl 0 4-F-phenyl +++ + 

I OA pyridin-2-yl pyridin-3-yl 5-piperidin-1 -
y' 0 4-F-phenvi +++ +++ 

10R pyridin-2-y] pyridin-3-yl 5-pyrrolidin-
1 -yl 0 4-F-phenyi +++ +++ 

11 thiazol-4-yl phenyl 4-CF; 0 4-F-phenyl +++ ++ 

i 1A pyridi.n-2-yl phenyl 4-C1 0 4-F-phenyl +++ ++-•-

1 IB pyridin-2-yl phenyl 3-Me, 4-OMe 0 4-F-phenyl +++ ++-!-

11C pyridin-2-yl phenyl 3-CI, 4-OMe 0 4-F-phenyl +++ ++ 

1 ID pyridin-2-y] phenyl 3-F, 4-OMe 0 4-F-phenyl +++ +++ 

HE pyridiii-2-yl phenyl 2-F, 4-Me 0 4-F-phenyl +++ ++ 

1 IF ihiazol-4-yl phenyl 3-Me 0 4-F-phenyl +++ -h+-

11G pyridin-2-yl phenyl 3-CN 0 4-F-phenyl +++ H I f-

lie pyridin-2-yl phenyl 4-OCHF, 0 4-F-phenvi +++ -H-+ 

HI pyridin-2-y] phenyl 3-OCF3 0 4-F-phenyi +++ +++ 

nj pyridin-2-yl phenyl 3,5-difluoro 0 4-F-phenyl +++ ++4-

I1K ihiazol-4-y] phenyl 4-Me 0 4-F-phenyl +++ ++-•-

11L pyridin-2-yl phenyl 3-OCHFT 0 4-F-phenyi +++ ~i I f-

11M pyridin-2-yl phenyl 3,4-dimeihyl 0 4-F-phenyi +++ +++ 

UN pyridin-2-y] phenyl 3,5-dimethyl 0 4-F-phenyl +++ +++ 

no pyridin-2-yl pyridin-2-yl 6-Me 0 4-F-phenyl +++ ++4-

i IP pyridi.n-2-yl phenyl 3,4-difluoro 0 4-F-phenyl +++ ++-•-

HQ pyridin-2-yl phenyl 3,4,5-trifluoro 0 4-F-phenyi +++ ~i ! f-
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Example R1 Rla Ring J R2 11 R3 GR 
bonding TAT 

11R pyridin-2-yl phenyl 3-C1, 4-F 0 4-F-phenyl +++ +++ 

iiS pyridin-2-y] 4-Me phenyl 3-CN 0 4-F-phenyl -|—f—h +++ 

irr pyridiri-2-yl 4-Me 1 FI-pyrazol-4-vl 1-Me 0 4-F-phenyl +++ +++ 

ilU pyridm-2-yl 4-Me phenyl 3,4-difluoro 0 4-F-phenyl +++ 4-4-i-

i IV pyridin-2-yl 4-Me lH-imidazoi-4-yl 1-Me 0 4-F-phenyl +++ ++ 

nw pyridin-2-yl 4-Me phenyl 3,5-difluoro 0 4-F-phenyl +++ +++ 

IIX pyridin-2-y] 4-Me phenyl 3,4,5-trifluoro 0 4-F-phenyl -|—f—h +++ 

11Y pyridin-2-yl phenyl 3-SOzMe 0 4-F-phenyl +++ ++ 

! IZ pyridin-2-yl phenyl 3-C021-1 0 4-F-phenyl 

31AA pyridin-2-yl phenyl 3-CH2OMe 0 4-F-phenyl +++ ++ 

11AB pyridin-2-yl 
4-methyl-3,4-dihydro-2H-

pyrido[3,2-b][l,4]oxazin-7-y3 0 4-F-phenyl +++ ++ 

11AC pyridin-2-yl phenyl 2,3,4-trifluoro 0 4-F-phenyl +++ +++ 

1! AD pyridin-2-yl pyridin-2-yl 6-CF3 0 4-F-phenyl 4-4.+. 

i 1AE pyridin-2-yl 4-Me pyridln-2-yl 6-CF3 0 4-F-p3ienyI 4-4-4- 4-4-4. 

11AF pyridin-2-yl phenyl 3,4-dichloro 0 4-F-phenyl +4-4- +++ 

11 AG pyridin-2-yl 4-Me phenyl 3-CF3 0 4-F-phenyl +4-4- +4-4-

31AH pyridin-2-yl 4-Me 3 H-pyrazol-4-y3 1-Et 0 4-F-phenyl +++ +++ 

11AI pyridin-2-yl 4-Me 1 H-pyrazol-4-yl 1,5-di.methyl 0 4-F-phenyl 4-4-4- 4-4-4. 

1 i A.T pyridin-2-y] 4-Me lH-pyrazol-5-yi 1-Me 0 4-F-phenyl 4-4-4- 4-4-4. 

11AK pyridiri-2-yl 4-Me lFI-pyrazol-3-vl 1-Me 0 4-F-phenyl +++ +++ 

1 i AL pyridin-2-yl 4-Me phenyl 3-Me, 4-F 0 4-F-phenyl +4-4- +4-4-
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11AM pyridin-2-yl 4-Me 4-methyl-3,4-dihydro-2H-
pvrido[3,2-b] [ 1,4 joxazin-7 -yi 0 4-F-p3ienyl +++ +++ 

1 IAN pyridin-2-yl 4-Me 2,3-dihydrobenzofurai!-5-yl 0 4-F-phenyl +++ +++ 

11AO pyridin-2-yl 4-Me 1 -methy iindolin-2 -one- 5 - v 1 0 4-F-phenyl +++ 

13AP pyridin-2-yl 4-Me phenyl 3-SOjMe 0 4-F-phenyi +++ +++ 

11AQ pyridin-2-yl 4-Me lH-pyrazol-4-yl 1,3-dimethyl 0 4-F-phenyi -H-+- ++ 

! 1AR pyridin-2-yl 4-Me 2,3-dihydrobenzo[b][ 1,4]dioxm-
6-yl 0 4-F-phenyl +++ +++ 

1 IAS pyridin-2-yi 4-Me phenyl 3-F, 4-CF3 0 4-F-phenyl -H-+ +++ 

1 i AT pyridin-2-yl phenyl 3-F, 4-CF3 0 4-F-phenyl +++ ++-T" 

11AU pyridin-2-yl 4-Et phenyl 3-CN 0 4-F-phenyi +++• + +'+• 

1! AV pyridin-2-yi 4-El: pyridin-2-vl 6-CF3 0 4-F-phenyi +++ ++ + 

3 LAW pyridin-2-yl 4-Me phenyl 3-COjH 0 4-F-phenyl +++ + 

11AX pyridiri-2-yl 4-Me isoxazol-4-yi 3,5-dimethyl 0 4-F-phenyl -H-+ -h+" 

31AY pyridin-2-yl 3 H-pyrazo!-4-y3 1-Et 0 4-F-phenyl +++ ++ 

11AZ pyridin-2-yl phenyl 3-CF3 0 phenyl +++• + + 

11BA pyridin-2-yi 4-Me lH-pyrazol-5-yl 1,3-dimetiiyl 0 4-F-phenyi +++ + + + 

3 IBB pyridin-2-yl 4-Me pyridin-4-yl 2-CF3 0 4-F-phenyl +++ +++ 

11BC pyridin-2-yi 4-Me pyridin-2-yl 4-CF3 0 4-F-phenyl -H-+ +++ 

3 iBD pyridin-2-yl 4-Me lH-pyrazoi-4-yi 5-Me 0 4-F-phenyl +++ ++ 

11BE pyridin-2-yl pyridin-4-vl 2-CF3 0 4-F-phenyi +++• + + 
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i mi­ pyridin-2-yl phenyl 3-CF3, 4-C1 0 4-F-phenyl +++ ++ 

ll BG pyridin-2-y3 phenyl 3-C3, 4-Me 0 4-F-p3ienyI -|—f—h +++• 

:ii BH pyridin-4-y] 
2-

pyrrolidi 
n-l-yl 

phenyl 3,4-difluoro 0 4-F-p3ienyI + + 

11BI pyridin-2-y] 4-CF3 lH-pyrazol-3-yl ! -Me 0 4-F-p3ienyI -!-f—h +++• 

13BJ pyridin-2-yl lH-pyrazol-3-yi 1-Me 0 4-F-phenyl +++ ++ 

3 IBK pyridin-2-yl 4-CF3 3 H-pyrazo! -4-yi 5-Me 0 4-F-phenyl +++ ++-•-

13BL pyridin-2-yl 4-CFJ phenyl 3-CN 0 4-F-phenyl +++ ++-!-

11BM pyridin-2-yl 44. i ; lH-pyrazol-5-yl 1-Me 0 4-F-phenyl -f-++ +++ 

11BN pyridin-2-y] 4-CF3 lH-pyrazol-4-yl 1,5-dimethyl 0 4-F-p3ienyI -|—f—h +++• 

11 BO pyridin-2-yl 4-CF3 lH-pyrazol-4-yi 0 4-F-phenyl +++ ++4-

13 BP pyri.di.n-2-yl 3 H-pyrazo! -4-y! 3 -Me, 3-CFj 0 4-F-phenyl +++ -f 

11BQ pyridin-2-yl 4-CF3 phenyl 3,4,5-trifluoro 0 4-F-phenyl + H I f-

11BR pyridin-2-yl 44. i ; lH-pyrazol-3-yl 1-Me 0 4-Ci-phenyl ++ +++ 

3 IBS pyridin-2-y] lH-pyrazol-4-yl 0 4-F-p3ienyI ++ ++ 

11BT pyridin-2-yl lH-pyrazol-3-yl 1-Me 0 4-CPrpheny! + + 

11BU thiazoi-4-yl phenyl 3,4-difluoro 0 4-F-phenyl + ++ 

11BV pyridin-2-yl 4-CF3 lH-imidazol-4-yl 1,2-di.methyl 0 4-F-phenyi h- ++•+• 

31BW pyridin-2-y3 4-CF3 1 H-imidazoI-5-yl 1,2-dimethyl 0 4-F-p3ienyI + ++ 

11BX pyridin-2-yl 4-CF3 1 H-iinidazol-2-yl 1 -methyl 0 4-F-phenyl ++ ++4-

31BY pyridin-2-yl 4-CF3 lH-imidazol-4-yl 1 -ethyl 0 4-F-phenyl ++ + ++-•-

13BZ thiazoi-4-yl lH-pyrazol-4-yl 1-ethyl 0 4-F-phenyl +++ ++ 

11CA pyridin-2-yl 1 H-pyrazol-4-yl 1 -propyl 0 4-F-phenyl ++•+• 
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iiCB pyridin-2-yl lH-pyrazol-4-yl l-(2-
methoxveihyl) 0 4-F-phenyi +++ +++ 

11CC pyrazo3-4-yI 1-Me phenyl 3,4-dic-hloro 0 4-F-phenyl + +4-

11CD pyridin-2-yi 1 H-pvrazoI-4-yl 1-isopropyl 0 4-F-phenyi +++ +++ 

11CE, 
13 CF, 
! ICG 

4-4+ 

11CE, 
13 CF, 
! ICG 

pyridin-2-yl 4-CF3 1,2,3-triazoiyi methyl 0 4-F-pheny3 + ++ 
11CE, 
13 CF, 
! ICG 

+4-i-

11CH, 
11 CI, 
HCI 

+4-4- ++-!-

11CH, 
11 CI, 
HCI 

pyridin-2-yi 1,2,3-triazolyl ethyl 0 4-F-phenvi + ++ 
11CH, 
11 CI, 
HCI 

-1-4-4- ++ 

31CK, 
11CL, 
11 CM 

+++ +++ 

31CK, 
11CL, 
11 CM 

pyridin-2-yl 4-CF3 1,2,3-txiazoIyI ethyl 0 4-F-phenyl + 4-4-
31CK, 
11CL, 
11 CM 

+++ +++ 

11CN, 
I ICO, 
II CP 

+++ +++ 

11CN, 
I ICO, 
II CP 

pyridin-2-yl 1,2,3-triazolyl propyl 0 4-F-p3ieny3 4- ++ 
11CN, 
I ICO, 
II CP 

+++ +++ 

ii co, 
1 ICR, 
lies 

+++ +4-i-

ii co, 
1 ICR, 
lies 

thiazoi-4-yi l,2,3-triazo3y! propyl 0 4-F-phenyl ++ ++ 
ii co, 
1 ICR, 
lies 

+++ +++ 

liCT, 
31CU, 
1 1CV 

-1-4-4- 4-4+ 

liCT, 
31CU, 
1 1CV 

pyridin-2-yl 1,2,3-triazoiyi isopropyl 0 4-F-pheny3 ++ ++ 
liCT, 
31CU, 
1 1CV 

+-H- 4-4-

new thiazoi-4-yl lH-pyrazol-5-y3 1 -ethy3 0 4-F-phenyi +++ ++ 
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11CX pyridin-2-yl 4-CF3 1 H-pyrazo 1-4-y! 1-propyl 0 4-F-phenyl +++ +++ 

I ICY thiazoI-4-yl lH-pyrazol-4-yl ! -methyl 0 4-F-phenyl : : ++ 

11CZ thiazol-4-yl lH-pyrazol-4-yi 1-propyl 0 4-F-phenyl 4-4-4- ++4-

1 IDA ihiazol-4-yl 1,2,3 -triazoiyi methyl 0 4-F-phenyl +++ 

11DB pyridin-2-yl 1,2,3-triazolyl methyl 0 4-F-phenyl +++ ++4-

1 IDC pyridin-2-yl 4-CF3 1,2,3-triazolyl propyl 0 4-F-phenyl ++ 4-4-+ 

12 thiazoI-2-yl phenyl 3-CFj 0 4-F-phenyl -|—f—h 4-4-4-

12A ihiazol-2-yl phenyl 3-Me 0 4-F-phenyl +++ 4-4-4-

12B thiazol-2-yl phenyl 3-OMe 0 4-F-phenyl -t-b 4.4. 

32C thiazol-2-yl phenyl 4-Me, 3-F 0 4-F-phenyl +++ 4-4-

12D thiazoi-2-yl phenyl 0 4-F-phenyl +++ -H-+ 

12E thiazoI-2-yl phenyl 3-C1 0 4-F-phenyl -|—f—h 4-4-

12F pyridin-2-yl 5-Me phenyl 3-Me 0 4-F-phenyl ++4- 4-4-4-

1 2G pyridm-2-yl 4-Me phenyl 3-Me 0 4-F-phenyl ++-i- 4-4-4-

12H pyridin-2-yl 6-Me phenyl 3-Me 0 4-F-phenyi ~i i f- 4-4-4-

121 thiazoi-2-yl phenyl 3-CF3, 4-F 0 4-F-phenyi +++ 4-4-

12J thiazoI-2-yl phenyl 3,4,5-trifiuoro 0 4-F-phenyl -|—f—h 4-4-

12K thiazol-2-yl phenyl 3-F, 4-CF, 0 4-F-phenyl +++ 4-4-

121.. thiazol-2-yl 5-Me phenyl 3-CFj 0 4-F-phenyl +++ .44.4. 

12M thiazoi-2-yl 4-Me phenyl 3-CF3 0 4-F-phenyi ++ 4-4-

12.N thiazoi-2-yl phenyl 3,4-dichloro 0 4-F-phenyl ++ 4-4.4. 

120 thiazoI-2-yl 5-Me phenyl 3,4-dichloro 0 4-F-phenyl -|—f—h 4-4-4. 
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12P thiazoi-2-yl phenyl 3,4-clifliioro 0 4-F-phenyl +++ ++ 

I2Q thiazol-2-yl 5-Me phenyl 3,4-difluoro 0 4-F-phenyl + +++ 

12R thiazol-2-yl 5-Me phenyl 3-F, 4-CI 0 4-F-phenyl ++ ++4-

12.S ihiazol-2-y] 5-Me ! H-pyrazo] -3-yl 1-Me 0 4-F-phenyl +++ ++-•-

12T thiazoi-2-yl 5-Me lH-pyrazol-4-yl 1-Me 0 4-F-phenyl +++ ~i i f-

I2U thiazoi-2-yl 5-Me lH-pyrazol-5-yl 1,3 -dimethyl 0 4-F-phenyl + ++ 

12V thiazol-2-yl 5-Me lH-pyrazol-5-yl 1-Me 0 4-F-phenyl ++ ++ 

12 W thiazol-2-yl lH-pyrazol-5-yl 1 -ethyl 0 4-F-phenyl + + 

[2X ihiazol-2-y] ! H-pyrazo! -4-yl 1 -ethyl 0 4-F-phenyl +++ 4-b 

12Y thiazoi-2-yl lH-pyrazol-4-yl 1-propyl 0 4-F-phenyl +++ ~i I f-

12Z thiazoi-2-yl 1,2,3-triazolyl methyl 0 4-F-phenyl 4-++ + 

12AA thiazol-2-yl 1,2,3-triazolyl propyl 0 4-F-phenyl -|—f—h ++ 

13 lH-imidazol-
2-yl 1-Me phenyl 4-Me 0 4-F-phenyl ++ 4-4-

i3A IH-irmdazol-
2-yl 1-Me phenyl 3-Me 0 4-F-phenyl +++ 4-4-

14 pyridin-2-yl phenyl 3-CONMe2 0 4-F-phenyl +++ 4-4-

15 pyridin-2-yl 4-Ci : lH-pvrazol-4-yi 1-Et 0 4-F-phenyl +++ 4-4-+ 

15 A pyridin-2-y] phenyl 3-CFj 0 pyridin-3-yl -|—f—h 4-4-

15B pyridin-2-yl phenyl 3,4-dichloro 0 phenyl +++ +4-4-

15C pyridin-2-yl phenyl 3,4-dichloro 0 3,4-
difliiorophenvl 

+++ 4-4-

15D pyridin-2-yl phenyl 3,5-difluoro, 
4-methoxy 0 4-F-phenyl ++ +4-4-

16 pyridin-2-yl pyridin-3-yl 6-NMe2 0 4-F-phenyl +++ 4-4-

17 pyridin-2-yl pyridin-2(lH)-
one-5-yl 1-Me 0 4-F-phenyl + 
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18 pyridin-2-yl 4-Ci ; lH-pyrazol-4-yl 1-Me 0 4-F-phenvi -H-+- ++•+• 

19 thiazoI-4-yl phenyl 3,4-dichloro 0 4-F-phenyl +++ +-H-

In Table 1, GR Binding compounds with a K; value of less than 0.5 nM are designated with -H-+; 

compounds with a Kj value from 0.5 nM to less than 1.0 nM are designated with ++; and 

5 compounds with a Kj value of at least 1.0 nM are designated with +. TAT activity with a K. 

value of less than 20 nM are designated with +++, compounds with a K; value from 20 nM to 

less than 100 nM are designated with -H-; and compounds with a K. value of at least 100 nM are 

designated with -f. 

Example 22. Cell Transrepression Assays 

10 [0519] The following protocol describes assays for measuring the effect of either GR agonists 

or antagonists on IL-lp stimulated IL-6 production by A549 cells. 

[ 0520] In the GR antagonist mode of the assay compounds are tested for their ability to re verse 

the suppression of IL-ip stimulated IL-6 production by dexamethasone. Conversely, in the GR 

agonist mode of the assay compounds are tested for their ability to directly inhibit IL-lp 

15 stimulated IL-6 production. These assays were adapted from a protocol outlined by Ali et al., J. 

Med. Chem. (2004), 47, 2441-2452. 

[0521] A549 cells were routinely cultured in DMEM media supplemented with 10 % (v/v) 

foetal bovine serum and 2 mM L-glutamine at 37°C, 5 %/95% (v/v) CCVair (Standard 

Incubation Conditions), For assay use, cells were counted and the suspension diluted in DMEM 

20 supplemented with 2 mM L-glutamine (Assay Media) to 0.66 x 106 cells/ml. This cell 

preparation was then used to seed sterile, tissue culture treated, 384 well plates (20,000 

cells/well), which were subsequently kept under Standard Incubation Conditions for 1 hour, 

[0522] Compounds were solubilised in DMSO to generate a 10 mM stock solution. A range of 

8 test concentrations were generated by diluting the stock solution in DMSO to 240 jiM, 

25 followed by 7 serial half log dilutions in DMSO. These test compound solutions were diluted 40-
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fold into Assay Media prior to addition to the cells to give a range of final assay compound 

concentrations of 10 to 0.003 jiM in 0.25% (v/v) DMSO. 

[0523] Note that the standard GR agonist dexamethasone was tested at concentrations ranging 

from 100 to 0.03 nM. Compounds were screened for GR antagonism of an ECgo (10 nM) 

5 dexamethasone stimulation. 

[0524] Compounds were pre-ineubated with cells for 1 hour using Standard Conditions as 

previously described, prior to the addition of 10 nM dexamethasone (antagonist mode) or Assay-

Media (agonist mode) and then incubated for a further hour, 

[0525] Cells were then stimulated with IL-lp (final assay concentration 3 ng/ llL) and 

10 incubated for 18 hours to allow sufficient IL-6 to be produced. 

[0526] IL-6 in the cell media was measured using 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. 

[0527] For the agonist mode assay, IL-6 values were normalised to the maximal effect of the 

15 full agonist dexamethasone and compound concentration effect curves were fitted to a 4 

parameter logistic equation to determine EC50 and maximal effect values. 

[0528] For the antagonist mode assay, IL-6 values were normalised to the effect of 10 nM 

dexamethasone inhibition of IL-6 production, such that 100% inhibition represented complete 

reversal of the dexamethasone suppression of IL-6. Compound IC50 values were determined by 

20 plotting compound concentrations against % inhibition and fitting the data to a 4 parameter 

logistic equation. Compound Ki (inhibitor dissociation constant) values were estimated by 

correcting the IC50 values using the Cheng-Prusoff equation, assuming that ail compounds were 

competitive GR antagonists with respect to dexamethasone. 

25 [0529] Although the foregoing invention has been described in some detail by way of 

illustration and Example for purposes of clarity of understanding, one of skill in the art will 

appreciate that certain changes and modifications may be practiced within the scope of the 

appended claims. In addition, each reference provided herein is incorporated by reference in its 

entirety to the same extent as if each reference was individually incorporated by reference. 
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Where a conflict exists between the instant application and a reference provided herein, the 

instant application shall dominate. 

244 



1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
9 9 

23 

24 

25 

26 

WO 2013/177559 PCT/US2013/042732 

WHAT IS CLAIMED IS: 

1. A compound having the formula: 

RY° °*P 
^ X(CH2)ri™rT)— 

NA/J 
I 
R3 (I) 

wherein 

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 R3a; 

each Rla is independently selected from the group consisting of hydrogen, Ci-6 alkyl, 

halogen, Cj_e haloalkyl, Ci_6 alkoxy, Cj_6 haloalkoxy, -CN, N-oxide, 

C3-8 cycloalkyl, and C3-8 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; 

each R is independently selected from the group consisting of hydrogen, Cj-e alkyl, 

halogen, C>.„6 haloalkyl, Cj.g alkoxy, Cj_6 haloalkoxy, Cj_6 alkyl-Cj.g alkoxy, -CN, 

-OH, ~NR2aR2b, -C(0)R2a, -C(0)0R2a, -C(0)NR2aR2b, ~SR2a, -S(0)R2a, -S(0)2R2a, 

C3-S cycloalkyl, and C3.8 heterocycloalkyl, wherein the heterocycloalkyl groups 

are optionally substituted with 1-4 groups; 

alternatively, two Rz groups linked to the same carbon are combined to form an oxo 
group ( O): 

alternatively, two Rz groups are combined to form a heterocycloalkyl 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, wherein the heterocycloalkyl ring is 

optionally substituted with from 1 to 3 R2d groups; 

Rza and R2b are each independently selected from the group consisting of hydrogen and 

Ci-6 alkyl; 
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each R2C is independently selected from the group consisting of hydrogen, halogen, 

hydroxy, C-.-g alkoxy, Cj_6 haloalkoxy, -CN, and -NR2aR2°; 

each R2d is independently selected from the group consisting of hydrogen and Ci-6 alkyl, 

or two R2d groups attached to the same ring atom are combined to form (=0); 

R3 is selected from the group consisting of phenyl and pyridyl, each optionally-

substituted with 1-4 R3a groups; 

each Rja is independently selected from the group consisting of hydrogen, halogen, and 

Ci-6 haloalkyl; 

subscript n is an integer from. 0 to 3; 

or salts and isomers thereof. 

2. The compound of claim 1, wherein 

R1 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 Rla; 

each Rla is independently selected from the group consisting of hydrogen, Ci-6 alkyl, 

halogen, Cue haloalkyl, Cj_6 alkoxy, Cis, haloalkoxy, -CN, C3..S cycloalkyl, and 

C3-8 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 R2 is independently selected from the group consisting of hydrogen, C|_6 alkyl, 

halogen, C-._6 haloalkyl, Cj.g alkoxy, C]_6 haloalkoxy, -CN, -NRzaR2b, 

C3-8 cycloalkyl, and C3-8 heterocycloalkyl, wherein the heterocycloalkyl groups 

are optionally substituted with 1-4 R2c groups; 

R2a and R2b are each independently selected from the group consisting of hydrogen and 

Cue alkyl; 

each R2C is independently selected from the group consisting of hydrogen, halogen, 

hydroxy. Cue alkoxy, Cj.g haloalkoxy, -CN, and -NR2aR2°; 

R3 is selected from, the group consisting of phenyl and pyridyl, each optionally 

substiluted with 1-4 R3a groups; 
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each RJa is independently selected from the group consisting of hydrogen, halogen, and 

Ci-6 haloalkyl; and 

subscript n is an integer from 0 to 3. 

3. The compound of any of claims 1 to 2, wherein 

R: is a heteroaryl ring having from 5 to 6 ring members and from 1 to 3 heteroatoms each 

independently selected from the group consisting of N, O and S, optionally-

substituted with 1-4 groups each independently selected from Ria; 

each Rld is independently selected from the group consisting of hydrogen, Ct-6 alkyl, 

Cj-e haloalkyl, and Cj.g alkoxy; 

ring J is selected from, the group consisting of tetrahydrofuran, phenyl and pyridyl; 

each R2 is independently selected from the group consisting of hydrogen, Cj.g alkyl, 

halogen, Cj..g haloalkyl, Cj.g alkoxy, C3.6 haloalkoxy, -CN, -NRiiR2b, 

C3.8 cycloalkyl, and C3..8 heterocycloalkyl; 

Rzd and Rib are each independently selected from the group consisting of hydrogen and 

Ci-g alkyl; 

R3 is selected from the group consisting of phenyl and pyridyl; 

R3a is F; and 

subscript n is 0 or 1. 

4. The compound of any of claims 1 to 3, 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 R3a; 

each Rla is independently selected from the group consisting of hydrogen, Ci.g alkyl, 

C]-e haloalkyl, and Cj.g alkoxy; 

ring J is selected from the group consisting of phenyl and pyridyl; 

each R2 is independently sel ected from the group consisting of hydrogen, halogen, 

Cj.g haloalkyi, -CN and Cs-g heterocycloalkyl; 

R3 is selected from the group consisting of phenyl and pyridyl; and 

R3a is F. 
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1 5. The compound of any of claims 1 to 4, wherein R1 is selected from the 

2 group consisting of pyrrole, pyrazol e, imidazol e, triazole, tetrazole, furan, oxazole, isoxazole, 

3 oxadiazole, thiophene, thiazole, isothiazole, thiadiazole, pyridine, pyrazine, pyrimidine, and 

4 pyridazine. 

1 6. The compound of any of claims 1 to 5, wherein R1 is selected from the 

2 group consisting of 2-pyrrole, 3-pyrrole, 3-pyrazole, 4-pyrazole, 5-pyrazole, 2-imidazole, 

3 4-imidazole, 5-imidazole, l,2,3-triazol-4-yl, l,2,3,-triazol-5-yl, 1,2,4-triazol-3-yl, 

4 l,2,4-triazol-5-yl, 1,2,3,4-tetrazol-l-yl, l,2,3,4,tetrazol-5-yl, 2-furan, 3-furan, 2-oxazole, 

5 4-oxazole, 5-oxazole, 3-isoxazole, 4-isooxazole, 5-isooxazole, 1,2,4-oxadiazol-3-yl, 

6 l,2,4-oxadiazol-5-yl, l,2,5-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2-thiophene, 3-thiophene, 

7 2-thiazole, 4-thiazole, 5-thiazole, 3-isothiazole, 4-isothiazole, 5-isothiazole, 1,2,3-thiadiazoI-4-yl, 

8 l,2,3-thiadiazol-5-yl, l,2,4-thiadiazol-3-yl, l,2,4-thiadiazol-5-yl, l,2,5-thiadiazol-3-yl, 

9 l,3,4-thiadiazol-2-yl, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine, 2-pyrimidine, 4-pyrimidine, 

10 5-pyrimidine, 6-pyrimidine, 3-pyridazine, 4-pyridazine, 5-pyridazine, and 6-pyrdazine. 

1 7. The compound of any of claims 1 to 5, wherein R! is selected from the 

2 group consisting of pyrazole, imidazole, triazole, furan, oxazole, oxadiazole, thiophene, thiazole, 

3 pyridine, pyrazine and pyrimidine. 

1 8. The compound of any of claims 1 to 7, wherein R1 is selected from the 

2 group consisting of 1-pyrazole, 3-pyrazole, 4-pyrazole, 5-pyrazole, 2-imidazole, 4-imidazole, 

3 5-imidazole, l,2,3-triazol-4-yI, l,2,3,-triazol-5-yl, l,2,4-triazol-3-yl, l,2,4-triazol-5-yl, 2-furan, 

4 3-furan, 2-oxazole, 4-oxazole, 5-oxazole, 1,2,4~oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 

5 1,2,5-oxadiazol-3-yl, 1,3,4-oxadiazoI-2-yl, 2-thiophene, 3-thiophene, 2-thiazole, 4-thiazole, 

6 5-thiazole, 2-pyridine, 3-pyridine, 4-pyridine, pyrazine, 2-pyrimidine, 4-pyrimidine, 

7 5-pyrimidine, and 6-pyrimidine. 

1 9. The compound of any of claims 1, 2 and 5 to 8, wherein each Rld is 

2 independently selected from, the gro up consisting of hydrogen, Cue alkyl, C3..6 haloalkyl, 

3 Ci-6 alkoxy and Cj.g heterocycloalkyl. 
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1 10. The compound of any of claims 1 to 9, wherein each Ria is independently 

2 selected from the group consisting of hydrogen, methyl, ethyl, trifluoromethyl, and methoxy. 

1 11. The compound of any of claims 1, 2 and 5 to 10, wherein ring J is selected 

2 from the group consisting of heterocycloalkyl, aryl and heteroaryl. 

1 12. The compound of any of claims 1, 2 and 5 to 11, wherein ring J is selected 

2 from the group consisting of aryl and heteroaryl. 

1 13. The compound of any of claims 1, 2 and 5 to 12, wherein ring J is selected 

2 from the group consisting of phenyl, pyridine, imidazole, pyrazole, triazole, tetrazole, 

3 thiadiazole, isothiazole, isoxazole, cyclohexyl, tetrahydrofuran and tetrahydro-2H-pyran, 

1 14. The compound of any of claims 1 to 13, wherein ring J is phenyl. 

I 15. The compound of any of claims 1 to 13, wherein ring J is pyridyl. 

1 16. The compound of any of claims 1 and 5 to 15, wherein each R' is 

2 independently selected from the group consisting of hydrogen, Cue alkyl, halogen, 

3 Ci-e haloalkyi, Ci.6 alkoxy, Q-g haloalkoxy, C|.6 alkyi-C3..6 alkoxy, -CN, -NR2aR2b, -C(0)0R2a, 

4 -S(0)2Rid, C3.-8 cycloalkyl, or C3..8 heterocycloalkyl, wherein the heterocycloalkyl group has 5-6 

5 ring members and I to 2 heteroatoms. 

1 17. The compound of any of claims 1 and 5 to 16, wherein each Rz is 

2 independently selected from the group consisting of hydrogen, methyl, ethyl, propyl, isopropyl, 

3 F, CI, -CF3, CH2OMe, OMe, OCHF2, -CN, -NMe2, ~C(0)0H, -C(0)NMe2, -S(0)2Me, 

4 pyrrolidine, piperidine or morpholine. 

I 18. The compound of any of claims 1 to 17, wherein RJ is 4-F-phenyl, 

1 19. The compound of claim I, wherein the compound is selected from the 

2 group consisting of: 

3 (R)-(6-((6-chloropyridm-3-y l)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

4 pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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(R)-(6-((6-chloropyridin-3-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-y[)(thiazol-2-yT)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyi)s"ulfonyi)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyi)s"ulfonyi)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo [3,4-g] isoquinolin-4a-yi)( 1 -methyl-1 H-imidazol-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((4-(trifluorometh.yl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazok>[3,4-g]isoqumolin~4a-yl)(pyridm~3~yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((4-(trifluorometh.yl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin~4a-yl)(thiazol-2-yl)niethanone, 

(R)-(I-(4-fluorophenyl)-6-((4-(trifluorometh.yl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoqumolin-4a-yl)(5-methyl-l,3,4-oxadiazol-2-y!)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(oxazol-4-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(oxazol-2-yl)methanone, 

(R)-(l-(4-fluoropheayl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo [3,4-g]isoqumolin-4a-yl)(furan-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiophen-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazo lo[3,4-

g]isoquinolin-4a-yl)(oxazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazo lo[3,4-

g]isoquinolin-4a-yl)(pyrimidin-2-yl)methanone, 

(R)-(6-((3,5-difluorophenyl)suifonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinoli.n-4a-yl)(4-methoxypyridin-2-yl)methanone, 

(R)-(4-ethylpyridin-2-yl)(l-(4-flu.orophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)meth.anone, 

(R)-(l-(4-fl.uorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methoxypyridin-2-yl)methanone, 
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(R)-(l-(4-fluorophenyl)-6-((4-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazo lo[3,4-

g]isoquinoIm-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((3-fluorobenzyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

((4aR)-l-(4-fluorophenyl)-6-((((R/S)-tetrahydrofuran-2-yl)methyl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yi)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluoropheriyl)-6-(o-tolyIsulfonyI)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoqumoIin-4a-yl)(pyridm-2-yl)methanone, 

(R)-(6-((4-ethylphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yl)metbanone, 

(R)-(6-((3-chloropheny])sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yl)metbanone, 

(R)-(l-(4-fluoropbenyl)-6-((3-methoxypbenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((4-chloro-3-fluorophenyr)sulfotiyr)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-( 1 -(4-fluoropheayl)-6-((4-methoxypheayl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((3-fluoro-4-methyiphenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)met3ianone, 

(R)-(l-(4-fluorophenyl)-6-(phenylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazo lo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yi)methanone, 

(R)-(l-(4-fluorophenyl)-6-((2-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazo lo[3,4-

g]isoquinolin-4a-yl)(pyridin-2~yl)m.ethanone, 

(R)-(l-(4-fl.uorophenyl)-6-((l-methyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinoIiii-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fl.uorophenyl)-6-((6-(trifluoromethyl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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(R)-(l-(4-fluoropheny[)-6-tosy[-4,4a,5,6,7,8-hexahydro-lH-pyrazoIo[3,4-g]isoquinolin-4a-

yl) (pyridin- 2-yl)m et hanone, 
(R)-(6-((4-fluoro-3-(trifluoromethyl)phenyl)sulfonyr)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoqiunolin~4a~yl)(pyridin-2-yl)methanone, 

(R)~4~((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH~pyrazolo[3,4~g]isoquinolin-

6(4H)-yl)sulfonyr)benzoiiitrile, 

(R)-(l-(4-tIuorophenyl)-6-((6~methoxypyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazok>[3,4-g]isoqumolin~4a-yl)(pyridin~2~yl)niethanone, 

(R)-(l-(4-fluoropheByl)-6-((tetrahydro-2H-pyran-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazok>[3,4-g]isoqumolin~4a-yl)(pyridin~2~yl)niethanone, 

(R)-(6-(cyclohexylsulfonyl)-1 ~(4~fluorophenyl)-4,4a,5,6,7,8-hexahydro-1 H-pyrazo lo [3,4-

g]isoquinolin-4a-yl)(pyridin--2-yl)methaRone, 

(R)-(6-(( I -ethyl-1 H-pyrazol-5-yl)sulfonyl)-1 -(4~fiuorophenyl)-4,4a,5,6,7,8~hexahydro-1H-

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethyl)pyridra-2-y!)methanone, 

(R)-(6-((3,5-dim.ethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridm-2-yl)methanone, 

(R)-(6-((lH-imidazol-4-yl)sulfonyl)-l-(4-fluorophetiyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yr)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((6-morpholinopyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((6-(pyrrolidin-1 -yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyra.zo lo[3,4-

g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((3-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyra.zo lo[3,4-

g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-4-(((l-(4-fluorophenyl)-4a-(thiazole-2-carbonyl)-4a,5,7,8-tetrahydro-IH-pyrazolo[3,4-

g]isoquinolin-6(4H)-yl)sulfonyl)methyl)benzomtrile, 

(R)-(l-(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)m.ethanone, 
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(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyr)pheny[)sulfony[)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-y[)(l-methy[-lH-l,2,4-triazol-5-y[)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyi)sulfonyi)-4,4a,5,6,7,8-hexaliydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyrazin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((5-fluoropyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((3-fluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyTidin-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquiiiolin~4a-yl)(5-m.ethoxypyridin-2-yl)met,har!one, 

(R)-(I-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-5-yl)metbanone, 

(R)~(l~(4-tTuorophenyl)-6-((5~fkioropyridin-3-yI)su!fonyi)~4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(pytTolidin-l-yl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((3-(pyrrolidin-l-yl)phenyl)sulfonyr)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((5-(piperidin-1 -yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoqumolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((5-(pyrrolidin-l-yi)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((6-(pyrrolidin-1 -yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

((R)-l-(4-fluorophenyl)-6-((6-((R)-3-fluoropyrrolidin-l-yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)m.ethanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(pyrrolidin-l-yl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazoIo[3,4-g]isoquinoIiii-4a-yl)(pyridin-2-yI)methanone, 

(R)-( 1 -(4-fl.uoropheny l)-6-((5-(piperidin-1 -yl)pyridin-3-yl)sulfonyI)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

253 



125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

WO 2013/177559 PCT/US2013/042732 

(R')-(l-(4-fluorophenyl)-6-((5-(pyrrolidin-1-yl)pyridin-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqumolin-4a-yr)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyi)sulfonyi)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo [3,4-g]isoquinolin-4a-yi)(thiazol-4-yl)methanone, 

(R)-(6-((4-chlorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((4-methoxy-3-methylphenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyri.din-2-yl)methanone, 

(R)-(6-((3-chloro-4-methoxyphenyl)sulfonyl)-l-(4-fl.uorophenyl)-4,4a,5,6,7,8-hexah.ydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyri.din-2-yl)methanone, 

(R)-(6-((3-fluoro-4-methoxyphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((2-fluoro-4-mel3iylphenyl)s'ulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-

g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, 

(R)-3-((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinolin-

6(4H)-yl)sulfonyl)benzonitrile, 

(R)-(6-((4-(difluoromethoxy)pheayl)sulfonyl)-1 -(4-fliiorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((3-(trifluoromethoxy)phenyl)suifonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(p>Tidin-2-yl)methanone, 

(R)-(6-((3,5-difluorophenyl)suifonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazoIo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yI)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-tosyl-4,4a,5,6,7,8-hexahydro-1 H-pyrazolo[3,4-g]isoquinolin-4a-

yl)(thiazol-4-y])methanone, 

(R)-(6-((3-(di.fluoromethoxy)phenyl)sulfonyl)-1 -(4-fluoroph.enyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazoIo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)rnethanone, 

(R)-(6-((3,4-dimethylphenyl)sulfonyl)-1 -(4-fl.uorophenyl)-4,4a,5,6,7,8-hexahydxo-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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(R)-(6-((3,5-dimethylphenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolof3,4-g]isoquinoliti-4a-y[)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((6-methylpyridin-2-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-IH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)methanone, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((3,4,5-lriflu.orophenyl)su.lfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((3-chloro-4-fluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-IH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-3-((l-(4-fluorophenyl)-4a-(4-methylpicolinoyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoquinolin-6(4H)-yl)sulfonyl)benzonitrile, 

(R)-(l-(4-fluoropbenyl)-6-((l -methyl-1 H-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-imidazol-4-yr)sulfonyr)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(6-((3,5-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)metha.none, 

(R)-(l-(4-fluorophenyl)-6-((3-(methylsulfonyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(p>Tidin-2-yl)methanone, 

(R)-3-(( 1 -(4-fluoropheny l)-4a-picolinoyl-4a,5,7,8-tetrahydro-1 H-pyrazolo [3,4-g] isoquinolin-

6(4H)-yl)sulfonyl)benzoic acid, 

(R)-(l-(4-fluorophenyl)-6-((3-(methoxymethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazoIo[3,4-g]isoquinoliii-4a-yl)(pyridin-2-yI)metlianone, 

(R)-(l-(4-fl.uorophenyl)-6-((4-methyl-3,4-dihydro-2H-pyrido[3,2-b][l ,4]oxazin-7-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 
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(R)-(l-(4-fluoropheny[)-6-((2,3,4-trifluorophenyr)sulfotiyr)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolof3,4-g]isoquinoliti-4a-y[)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((6-(trifluoromethyl)pyridin-2-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)metha.none, 

(R)-(l-(4-fluorophenyl)-6-((6-(trifluoromethyl)pyridin-2-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)metha.none, 

(R)-(6-((3,4-dichlorophenyl)sulfonyl)-l-(4-fl.uorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1 H-pyrazol-4-yl)sulfonyl)-1 -(4-fluorQphenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(6-((l,5-dim.ethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fluoropbenyl)-6-((l -methyl-1 H-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-3-yr)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(6-((4-fluoro-3-methy[phenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-methyl-3,4-dihydro-2H-pyrido[3,2-b][l,4]oxazin-7-yl)suifonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-

yl)metha.none, 
(R)-(6-((2,3-dihydrobenzofuran-5-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(4-methyipyridin-2-yl)methanone, 

(R)-5-((l-(4-fluorophenyl)-4a-(4-methylpicolinoyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoq'uinolin-6(4H)-yl)sulfonyl)-l-m.ethylindolin-2-one, 

(R)-(I-(4-fluorophenyl)-6-((3-(methylsulfonyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(6-((l,3-dim.ethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 
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(R)-(6-((2,3-dihydrobenzo[b] [ 1,4]dioxin-6-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo|3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)~(6~((3-fluoro~4~(trifluoromet3iyl)phenyr)sulfonyr)~l~(4~fluorophenyl)-4,4a,5,6,7,8~ 

hexahydro-lH-pyrazolo[3,4-g]isoqiHnolin~4a~yl)(4-methylpyridin-2-yl)methanone, 

(R)~(6~((3-fluoro~4~(trifluoromet3iyl)phenyr)sulfonyr)~l~(4~fluorophenyl)-4,4a,5,6,7,8~ 

hexahydro-lH-pyrazolo[3,4-g]isoqiHnolin~4a~yl)(pyridin-2-yl)methanone, 
(R)~3-((4a~(4~ethylpicolinoyl)~l~(4~fluorophenyI)-4a,5,7,8~tetrahydro~lH-pyrazolo[3,4-

g]isoquinoIir!-6(4H)-yI)sulfonyl)ber!Zonitrile, 

(R)-(4-ethylpyridin~2~yl)(l-(4~fluoropheiiyl)-6-((6-(trifluoromethyl)pyridin-2-yl)sulfonyl)~ 

4,4a,5,6,7,8-hexahydro~lH-pyrazolo[3,4-g]isoquir!olin-4a-yl)methanone, 

(R)-3-((l-(4-fluorophenyl)-4a-(4-methylpicolinoyl)-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-

g]isoquinolin-6(4H)-yl)sulfonyl)benzoic acid, 

(R)-(6-((3,5-dimethylisoxazol-4-yl)sulfonyl)-l-(4-f1uorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-raethylpyridin-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1 H-pvrazo l-4-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(i-phenyl-6-((3-(trifluoromethyi)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-y[)methanone, 

(R)-(6-(( 1,3-dimethyl-1 H-pyrazol-5-yl)sixlfonyl)-1 -(4-fiuorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((2-(trifluoromethyl)pyridin-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((4-(trifluoromethyl)pyridin-2-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yi)(4-methylpyridin-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((5-methyl- lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fl.uorophenyl)-6-((2-(trifluoromethyl)pyridin-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqui.nolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((4-chloro-3-(trifluoromethyl)phenyl)sulfonyl)-I-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

257 



246 

247 

248 

249 

250 

251 

95? 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

973 

274 

275 

WO 2013/177559 PCT/US2013/042732 

(R)-(6-((3-chloro-4-methylphenyl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-y[)(pyridin-2-yT)methanone, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyTazolo[3,4-g]isoquinolin-4a-yi)(2-(pyiToiidin-l-yl)pyridin-4-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-1 H-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-

pyTazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluoropheByl)-6-((5-methyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethyl)pyridm-2-yl)methanone, 

(R)-3-((l-(4-fluorophenyl)-4a-(4-(trifluoromethyl)picolmoyl)-4a,5,7,8-tetrahydro-lH-

pyrazolo[3,4-g]isoquinolin-6(4H)-yl)sulfonyl)benzonitrile, 

(R)-(l-(4-fSuorophenyl)-6-((l -methyl-1 H-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethyl)pyridm-2-y!)methanone, 

(R)-(6-((l,5-dim.ethyl-lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethy})pyridm-2-y!)methanone, 

(R)-(6-((lH-pyrazol-4-yl)sulfonyl)-l-(4-fluorophenyr)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoqumolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yr)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-(( 1 -methyl-3-(trifluoromethyl)-1 H-pyrazol-4-yl)sulfonyl)-

4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-( 1 -(4-chlorophenyl)-6-((l -methyl-1 H-pyrazoi-3-yI)suifonyl)-4,4a,5,6,7,8-hexahydro- 1H-

pyrazoIo[3,4-g]isoquinolin-4a-yl)(4-(trifluorometliyl)pyridin-2-yl)methanone, 

(R)-(6-((lH-pyrazol-4-yl)snlfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yl)methaiione, 

(R)-(6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-l-(4-(trifluoromethyl)phenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methaiione, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-f3.uorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquino3in-4a-yl)(thiazol-4-yl)methanone, 
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(R)-(6-(( 1,2-dimethyl-1 H-imidazol-4-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(6-(( 1,2-dimethyl-1 H-imidazol-5-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-imidazol-2-yl)snlfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyTazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(6-((l-ethyI-lH-imidazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-(trifiuoromethyl)pyridiii-2-yl)methanone, 

(R)~(6~(( 1 -ethyl-1 H-pyrazol-4-yl)sulfonyl)-1 ~(4~fluorophenyl)-4,4a,5,6,7,8~hexahydro-1H-

pyrazolo[3,4-g]isoqumolin~4a-yl)(thiazol-4-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((l-propyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-(2-methoxyethyl)-lH-pwazol-4-yl)sulfonyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methaRone, 

(R)-(6-((3,4-dichlorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquino3in-4a-yl)(l -methyl- lH-pyrazol-4-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-isopropyl-lH-pyrazol-4-yr)sulfotiyr)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((2-methyl-2H-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqixinolin-4a-yl)(4-(trifl'uoromethyr)pyridin-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((l -methyl-1H-1,2,3-triazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((l -methyl-1H-1,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(6-((2-ethyl-2H-l,2,3-triazol-4-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyTazolo[3,4-g]isoquinoiin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((l -ethyl- IH-1,2,3-triazol-5-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pj,Tidin-2-yl)m.ethanone, 

(R)-(6-((l-ethyl- IH-1,2,3-triazol-4-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)m.ethanone, 
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(R)-(6-((2-ethyl-2H-l,2,3-triazo[-4-yl)su[fonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-y[)(4-(trifluoromethyr)pyridin-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1H-1,2,3-triazol-5-yl)sulfony 1)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1H-1,2,3-triazol-4-yl)sulfony 1)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((2-propyl-2H-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-l,2,3-triazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazok>[3,4-g]isoqumolin~4a-yl)(pyridin-2-y!)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(l-(4-fhiorophenyl)-6-((2-propyl-2H-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, 

(R)~(l~(4-tTuorophenyl)-6-((l-propyl-4 H~1,2,3-triazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-l,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquitiolin-4a-yl)(thiazol-4-yl)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-((2-isopropyl-2H-1,2,3-triazol-4-yl)sixlfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoqixinolin-4a-yl)(pyridin-2-yr)methanone, 

(R)-( 1 -(4-fluorophenyl)-6-(( 1 -isopropyl- IH-1,2,3-triazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-( 1 -(4-fiuorophenyl)-6-(( 1 -isopropyl-IH-1,2,3-triazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1 H-pyrazo l-5-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1H-

pyrazolo[3,4-g]isoquinoli.n-4a-yl)(thiazol-4-yl)m.ethanone, 

(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trif3.uoromethyl)pyridin-2-yl)methanone, 

(R)-(l-(4-fl.uorophenyl)-6-((l-methyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)m.ethanone, 
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(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolof3,4-g]isoquinoliti-4a-yl)(thiazol-4-yl)methanone, 
(R)-(l-(4-fluorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo [3,4-g]isoquinolin-4a-yi)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyi)-4,4a,5,6,7,8-hexahydro-l H-pyrazo Io[3,4-

g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((3-methoxyphenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquiiio]in~4a-yl)(thiazol-2-yl)niethanone, 

(R)-(6-((3-fluoro-4-methylphenyl)sulfonyl)-l-(4-fl.uorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqumo!in-4a-yl)(thiaz.ol-2-yl)methanone, 

(R)-(I-(4-fluQrQphenyl)-6-(phenylsu]fonyl)-4,4a,5,6,7,8-hexahydro-lH-pyraz.olo[3,4-

g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(6-((3-chloropheny3)sulfony3.)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazolo[3,4-

g]isoquinolin-4a-yl)(5-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-toIylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazo lo[3,4-

g]isoquinolin-4a-yl)(4-methylpyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-toIylsulfonyl)-4,4a,5,6,7,8-hexahydro-l H-pyrazo lo[3,4-

g]isoquinolin-4a-yl)(6-methylpyridin-2-yl)methanone, 

(R)-(6-((4-fluoro-3-(trifluoromethyl)phenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazoio[3,4-g]isoquinolin-4a-yl)(thiazol-2-yI)methanone, 

(R)-(l-(4-fluorophenyl)-6-((3,4,5-trifluorophenyl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(6-((3-fluoro-4-(trifluoromethyl)phenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)m.ethanone, 

(R)-(l-(4-fl.uorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a, 5,6,'7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

(R)-(l-(4-fl.uorophenyl)-6-((3-(trifluoromethyl)phenyl)sulfonyl)-4,4a, 5,6,'7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolm-4a-yl)(4-methylthiazol-2-yl)methanone, 
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(R)-(6-((3,4-dichloropheny[)sulfony[)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqixinolin-4a-yl)(thiazol-2-yl)methanone, 
(R)-(6-((3,4-dichlorophenyi)sulfonyi)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(5-methyithiazol-2-yl)methanone, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(thiazol-2-yl)methanone, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-1 ~(4~fiuorophenyl)-4,4a,5,6,7,8-hexahydro-1 H~ 

pyrazolo[3,4-g]isoqumolin~4a-yl)(5-m.ethylthiazol~2-yl)methanone, 

(R)-(6-((4-chloro-3-fluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqximolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

(R)-(I-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

(R)-(l-(4-fSuorophenyl)-6-((l -methyl-1 H-pyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-l H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

(R)-(6-((l,3-dim.ethyl-lH-pyrazol-5-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-5-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(5-methylthiazol-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1 H-pyrazo l-5-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(6-(( I -ethyl-1 H-pyrazol-4-yl)suifonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((l-propyl-lH-pyrazol-4-yl)sulfonyi)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-tosyl-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(l-

methyl-IH-imidazol-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-(m-tolylsulfonyl)-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(l-methyl-1H-imidazol-2-yl)methanone , 

(R)-3-((l-(4-fluorophenyl)-4a-picolinoyl-4a,5,7,8-tetrahydro-IH-pyrazolo[3,4-g]isoqui.nolin-

6(4H)-yl)sulfonyl)-N,N-dimethylbenzamide, 
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(R)-(6-(( 1 -ethyl-1 H-pyrazo l-4-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro- 1H-

pyrazolo[3,4-g]isoquinolm-4a-y[)(4-(trifluoromethyr)pyridin-2-yl)methanone, 

(R)-pyridin-2-yl(l-(pyridin-3-yl)-6-((3-(trifluoromethyl)phenyl)sulfonyr)-4,4a,5,6,7,8-

hexahydro-lH-pyrazolo[3,4-g]isoquinolin-4a-yi)methanone, 

(R)-(6-((3,4-dichlorophenyl)s"ulfonyl)-1-phenyl-4,4a,5,6,7,8-hexahydro-lH-pyrazolo[3,4-

g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((3,4-dich.lorophenyl)sulfonyl)-l-(3,4-difluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((3,5-difluoro-4-methoxyphenyl)sulfonyl)-1 -(4-f!uorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-(6-((6-(dimethylamino)p>Tidin-3-yl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-

lH-pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-5-((l-(4-fluorophenyl)-4a-picolmoyl-4a,5,7,8-tetrahydro-lH-pyrazolo[3,4-g]isoquinolin-

6(4H)-yl)sulfonyl)-l-methylpyridin-2(lH)-one, 

(R)-(l-(4-fSuorophenyl)-6-((l -methyl-1 H-pyrazo 1-4-y l)sulfonyl)-4,'4a, 5,6,'7,8-hexahydro-l H~ 

pyrazolo[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethyl)pyridm-2-y!)methanone, and 

(R)-(6-((3,4-dichloropheny[)sulfony[)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone, 

or salts and isomers thereof. 

20. The compound of claim 1, wherein the compound is selected from the 

group consisting of: 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyr)pheny[)sulfony[)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)methanone, 

(R)-(l-(4-fluorophenyl)-6-((4-(trifluoromethyl)phenyI)sulfonyi)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo [3,4-g]isoquinolin-4a-yi)(thiazol-2-yl)methanone, 

(R)-(6-((3,4-difluorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yi)(pyridin-2-yl)methanone, 

(R)-(6-((3,4-dichlorophenyi)s"ulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(pyridin-2-yl)methanone, 

(R)-( I-(4-fluorophenyl)-6-(( 1 -methyl-1 H-pyrazo l-4-yl)sulfonyl)-4,4a, 5,6,7,8-hexahydro-1 H~ 

pyrazolo[3,4-g]isoquinolin~4a~yl)(4-(t,rifluoroniethyl)pyridin-2-yl)methanone, 
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(R)-(6-((3,4-dichlQrQphenyi)sulfonyi)-l-(4-fiuorophenyT)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqixinolin-4a-yl)(thiazol-2-yl)methanone, 

(R)-(6-((3,4-dichlorQphenyi)sulfonyi)-l-f4-fhiorophenyi)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoqiiiiiolm~4a~yl)(5-methylthiazol~2~yr)niethanone, 

(R)~(6~((3-fluoro~4~(trifluorometliyl)phenyr)sulfonyr)~l~(4~fluorophenyl)-4,4a,5,6,7,8~ 

hexahydro-lH-pyrazolo[3,4-g]isoqiHnoIin~4a~yl)(pyridin-2-yl)methanone , 
(R)-(l-(4-fluorophenyl)-6-((l-methyl-lH-pyrazol-3-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazoIo[3,4-g]isoqumolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(I-(4-tIuorophenyl)-6-((l -methyl- lH-pyrazol-5-yl)sulfonyl)-4,4a, 5,6,'7,8-hexahydro-lH-

pyTazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, 

(R)-(6-(( 1 -ethyl-1 H-pyrazol-5-yl)sulfonyl)-1 -(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-1H-

pyrazolo[3,4-g]isoquinolin-4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone, or 

(R)-(6-((3,4-dichlorophenyl)sulfonyl)-l-(4-fluorophenyl)-4,4a,5,6,7,8-hexahydro-lH-

pyrazolo[3,4-g]isoquinolin-4a-yl)(thiazol-4-yl)methanone. 

21. A pharmaceutical composition comprising a compound of any of claims 1 

to 20 and a pharmaceutically acceptable excipient. 

22. The composition of claim 21, further comprising an anti-inflammatory 

g 1 uco corti co steroi d. 

23. A method of modulating a glucocorticoid receptor, comprising contacting 

a glucocorticoid receptor with a compound of any of claims I to 20, thereby modulating the 

glucocorticoid receptor. 

24. A method of treating a disorder through antagonizing a glucocorticoid 

receptor, the method comprising administering to a subject in need thereof, a therapeutically 

effective amount of a compound of any of claims 1 to 20, thereby treating the disorder. 
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