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METHYLENE LINKED QUINOLINYL MODULATORS OF ROR-GAMMA-T 

FIELD OF THE INVENTION 

The invention is directed to substituted quinoline compounds, which are modulators of the 

nuclear receptor RORyt, pharmaceutical compositions, and methods for use thereof. More 

particularly, the RORyt modulators are useful for preventing, treating or ameliorating an RORyt 

mediated inflammatory syndrome, disorder or disease. 

BACKGROUND OF THE INVENTION 

Retinoic acid-related nuclear receptor gamma t (RORyt) is a nuclear receptor, exclusively 

expressed in cells of the immune system, and a. key transcription factor driving Thl7 cell 

differentiation, Thl7 cells are a subset of CD4" T cells, expressing CCR6 on their surface to 

mediate their migration to sites of inflammation, and dependent on IL-23 stimulation, through 

the IL-23 receptor, for their maintenance and expansion, Thl7 cells produce several 

proinflammatory cytokines including IL-17A, JL-17F, IL-21, and IL-22 (Korn, T., E. Bettelli, et 

al. (2009). "IL-17 and Thl7 Cells," Annu Rev Immunol 27: 485-517.), which stimulate tissue 

cells to produce a panel of inflammatory chemokines, cytokines and metalloproteases, and 

promote recruitment of granulocytes (Kolls, J. K. and A. Linden (2004), "Interleukin-17 

family members and inflammation," Immunity 21(4): 467-76; Stamp, L, K,, M, J, James, et al. 

(2004). "Interleukin-17: the missing link between T-cell accumulation and effector cell actions 

in rheumatoid arthritis" Immunol Cell Biol 82(1): 1-9). Thl7 cells have been shown to be the 

major pathogenic population in several models of autoimmune inflammation, including collagen-

induced arthritis (CIA) and experimental autoimmune encephalomyelitis (EAE) (Dong, C. 

(2006). "Diversification of T-helper-cell lineages: finding the family root of IL-17-producing 

ceils." Nat Rev Immunol 6(4): 329-33; McKenzie, B. S., R. A. Kastelein, et al. (2006). 

"Understanding the IL-23-IL-17 immune pathway." Trends Immunol 27(1): 17-23.). RORyt-

defieient mice are healthy and reproduce normally, but have shown impaired Thl7 cell 

differentiation in vitro, a significantly reduced Thl7 cell population in vivo, and decreased 

susceptibility to EAE (Ivanov, II, B. S. McKenzie, et al. (2006). "The orphan nuclear receptor 

RORgammat directs the differentiation program of proinflammatory IL-17+ T helper cells." Cell 

126(6): 1121-33,). Mice deficient for IL-23, a cytokine required for ThI7 cell survival, fail to 
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produce Thl7 ceils and are resistant to EAE, CIA, and inflammatory bowel disease (IBD) (Cua, 

D. J., J. Sherlock, et al, (2003). "Interleukin-23 rather than interleukin-12 is the critical 

cytokine for autoimmune inflammation of the brain," Nature 421(6924): 744-8. ; Langrish, C. 

L,, Y. Chen, et al. (2005). "IL-23 drives a pathogenic T cell population that induces 

autoimmune inflammation." I Exp Med 201(2): 233-40; Yen, D., J. Cheung, et al, (2006). "IL-

23 is essential for T cell-mediated colitis and promotes inflammation via IL-I7 and IL-6." J Clin 

Invest 116(5): 1310-6.). Consistent with these findings, an anti~IL23-specitic monoclonal 

antibody blocks development of psoriasis-like inflammation in a murine disease model (Tonel, 

G., C. Conrad, et al. "Cutting edge: A critical functional role for IL-23 in psoriasis," J Immunol 

185(10): 5688-91). 

In humans, a number of observations support the role of the IL-23/Thl7 pathway in the 

pathogenesis of inflammatory diseases. IL-17, the key cytokine produced by Thl7 cells, is 

expressed at elevated levels in a variety of allergic and autoimmune diseases (Barczyk, A,, W. 

Pierzchala, et al, (2003). "Interleukin-17 in sputum correlates with airway hyperresponsiveness 

to methacholine." Respir Med 97(6): 726-33. ; Fujino, S,, A. Andoh, et al. (2003), "Increased 

expression of interleukin 17 in inflammatory bowel disease." Gut 52(1): 65-70. : Lock, C., G. 

Hermans, et al. (2002). "Gene-microarray analysis of multiple sclerosis lesions yields new 

targets validated in autoimmune encephalomyelitis." Nat Med 8(5): 500-8. ; Krueger, J. G., S. 

Fretzin, et al. "IL-17A is essential for cell activation and inflammatory gene circuits in subjects 

with psoriasis." J Allergy Clin Immunol 130(1): 145-154 e9,). Furthermore, human genetic 

studies have shown association of polymorphism s in the genes for Thl7 cell-s urface receptors, 

IL-23R and CCR6, with susceptibility to IBD, multiple sclerosis (MS), rheumatoid arthritis (RA) 

and psoriasis (Gazouli, M., I, Paehoula, et al. "NQD2/CARDI5, ATG16L1 and IL23R gene 

polymorphisms and childhood-onset of Crohn's disease." World J Gastroenterol 16(14): 1753-8. 

Nunez, C., B. Dema, et al. (2008). "IL23R: a susceptibility locus for celiac disease and 

multiple sclerosis?" Genes Immun 9(4): 289-93, ; Bowes, J. and A, Barton "The genetics of 

psoriatic arthritis: lessons from genome-wide association studies." Discov Med 10(52): 177-83; 

Kochi, Y., Y. Okada, et al. "A regulatory variant in CCR6 is associated with rheumatoid 

arthritis susceptibility." Nat Genet 42(6): 515-9,). 
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Ustekinumab (Stelara®), an anti-p40 monoclonal antibody blocking both IL-12 and IL-23, is 

approved for the treatment of adult patients (18 years or older), with moderate to severe plaque 

psoriasis, who are candidates for phototherapy or systemic therapy. Currently, monoclonal 

antibodies specifically targeting only IL-23, to more selectively inhibit the Thl7 subset, are also 

in clinical development for psoriasis (Garber K, (2011), "Psoriasis: from bed to bench and back" 

Nat Biotech 29, 563-566), further implicating the important role of the IL-23- and RORyt-driven 

Thl7 pathway in this disease. Results from recent phase II clinical studies strongly support this 

hypothesis, as anti-IL-17 receptor and anti-IL-17 therapeutic antibodies both demonstrated high 

levels of efficacy in patients with chronic psoriasis (Papp, K. A., "Brodalumab, an anti-

interleukin-I7-receptor antibody for psoriasis." N Engl J Med 2012 366(13): 1181-9. ; Leonardi, 

C., R, Matheson, et al. "Anti-interleukin-17 monoclonal antibody ixekizumab in chronic plaque 

psoriasis." N Engl J Med 366(13): 1190-9.). Anti-IL-17 antibodies have also demonstrated 

clinically relevant responses in early trials in RA and uveitis (Hueber, W,, Patel, D.D., Dry]a, T., 

Wright, A.M., Koroleva, L, Bruin, G., Antoni, C,, Draelos, Z., Gold, M.H., Durez, P., Tak, P.P., 

Gomez-Reino, J.J., Foster, C.S., Kim, R.Y., Samson, C.M., Falk, N.S., Chu, D.S., Callanan, D., 

Nguyen, Q.D., Rose, K., Haider, A,, Di Padova, F. (2010) Effects of AIN457, a fully human 

antibody to interleukin-17A, on psoriasis, rheumatoid arthritis, and uveitis. Sci Transl Med 2, 

5272.). 

All the above evidence supports inhibition of the Thl7 pathway by modulating RORyt activity as 

an effective strategy for the treatment of immune-mediated inflammatory diseases. 

The present invention comprises compounds of Formula I. 

R2 R3 R4 R5 

a R6 

. t-K. 
N' 

Formula I 

wherein: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, benzothiazolyl, indazolyl. 
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tetrahydropyranyl, tetra.hydrofura.nyl, furanyl, phenyl, oxazolyl, isoxazolyl, thiophenyl, 

benzoxazolyi, benzimidazolyL indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said 

pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, 

benzotliiazolyL indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolyi, benzimidazolyL indolyl, 

quinolinyl, and pyrazolyl are optionally substituted with C(0)Qi-4)alkyl, C(0)NH2, C(G)NHQ i-

2)alkyl, C(O)N(C0_2)alkyl)2, NHC(0)C(M)alkyl, \IIS( i;u!k>!. C,, =sa!k> 1. CF3, CFI2CF3, CI, 

F, -CN, OC(f_4)alkyl, N(C(M)alkyl)2, -(CH2)3OCH3, SC(M)alkyl, OH, C02H, C02C(M)alkyl, 

C(0)CF3, S02CF3, OCF3, OCHFO, SOOTS, SQ2NH2, S02NFIC(i-2}alkyl, S02N(C(].2)alkyl)2, 

C(0)NHS02CH3, or OCH2QCH3; and optionally substituted with up to two additional 

substituents independently selected from the group consisting of CL C(i.2)alkyl, SCFI3, OC(i-

2)alkyl, CF3, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyL and thiazolyl 

are optionally substituted with up to two substituents independently selected from the group 

consisting of S02CH3, 802NH2, C(0)NH2, -CN, OC(i-2)alkyl, (CH2)(2_3)OCH3, SCH3, CF3, F, CI, 

and C(j..2)a]kyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with C(i..2;,alkyl; 

and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl are optionally 

substituted with up to three additional substituents independently selected from the group 

consisting of C(0)NHC(i-2)alkyl, C(0)N(C(i_2)alkyl)2, NHC(0)C(i-4)alkyl, NHS02C(i-4)alkyl, 

C(0)CF3, S()2CF3, S02NFIC(i-2)alkyl, S02N(C(]..2)alkyl)2, C(0)NHS02CH3, S02CH3, S02NH2, 

C(0)NH2, -CN, OC(i-4)alkyl, (Ce2){2..3)OCH3 (including -(( i !. )=()( 11 = ). SC;; haik>L CF3, F, CI, 

and C|i4)alkyl; 

R2 is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pwimidinyl, oxazolyl, isoxazolyl, 

azetidin-3-yl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, N-

acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, lN-C(i.3)alkyl-piperidinyl, thiazolyl, 

pyridazyl, pyrazinyl, l-(3-methoxypropyl)-imidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl; 

wherein said imidazolyl is optionally substituted with up to three additional substituents 

independently selected from the group consisting of C(i-2)alkyl, SCH3, OC,;]_2)alkyl, CF3, -CN, F, 

and CI; and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl, are optionally 

substituted with up to three additional substituents independently selected from the group 

consisting of S02CH3, 802NH2, C(0)NH2, -CN, OC(].2)alkyl, (CH2)(2.3)OCH3, SCH3, CF3, F, CI, 

or C(!_2)alkyl; and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with 

up to two substituents independently selected from the group consisting of SG2CH3, SQ2NH2, 
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C(Q)NH2, -CN, OC(i_2)alkyl, (CH2J(2_3)GCH3, SCH3, CF3, F, CI, and Qi^alkyl; and said 

thiadiazolyl and oxadiazolyl are optionally substituted with C(]-2;,alkyl; and said pyrazolyl is 

optionally substituted with up to three CH3 groups; 

R3 is H, OH, OCH3, orNH2; 

R4 is H, or F; 

R5 is H, CI, -CN, CF3, SC(i_4).alkyl, OC^alkyl, OH, C(M)aIkyl, N(CH3)QCH3, NH(C(J_ 

4)aikyl)) N(C(i_4)alkyl)2, or 4-hydroxy-piperidinyl; 

R° is phenyl pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said pyrimidinyl, pyridazyl, or pyrazinyl are optionally substituted with CI, F, CH3, 

SCPIj, OC(i_4)alkyI, -CN, CONH?, S02NH2, or S02CH3; and wherein said phenyl or said pyridyl 

is optionally substituted up to two times with OCF3, S02C(i 4)alkyl, CF3, CHF2, pyrazolyl, 

triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, C(j4)alkyl, Cp-^cycloalkyl, 0C(i.4)alkyl, 

N(CH3)2, S02NH2, S02NHCH3( S02N(CH3)2, CONH2, CONHCHs, CON(CH3)2, CI, F, -CN, 

CO •!!. OH, CH2OH, NHC0C(i..2)a3kyl, COC(!.2)alkyl, SCH3, C02C(1.4)alkyl, NH2, NHC(J.2)alkyl, 

or OCH2CF3; wherein the selection of each optional substituent is independent; and wherein said 

pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, and thiazolyl are optionally substituted with 

CH3; 

R7 is H, CI, -CN, C(i.4)alkyl, OQi^alkylCFj, OCF3, OCHF2, OCH2CH2OC(i4)alkyl, CF3, 

SCI!:. C{]4)alkylNA1 A2 (including CH2NA!A2), CH2OC(2.3)alkylNA1A2,NA;A2, C(0)NA3A2, 

CH2NHC(2..3)alkylNAiA2,CH2N(CH3)C(2.3)alkylNAiA2,NHC(2.3)alkylNAiA2, N(CH3)C(2.. 

4)alkylNA1 A2, OC(2.4)alkylNA1 A2, OC(i4)alkyl, OCH2-( 1 -methy3)-imidazol-2-yl, phenyl, 

thiophenyl, fiiryi, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; wherein 

said phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, and 

pyrimidinyl are optionally substituted with up to three substituents independently selected from 

the group consisting of F, CI, CHCF3, and OCH3; 

A1 is H, or C(i4)alkyl; 

A2 is H, C(i4)alkyl, C(i4)alkylOC(i4)alkyl, C(M)alkylOH, C(0)C(i4)alkyl, or OC(M)alkyl; 

or A1 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 
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Ra is H, OC(3 4,alkyl, CH2OH, NH(CH3), N(CH3)2, NH2, CH3, F, CF3, S02CH3, or OH; 

Rb is H, ('()•('(( 11:}:. C(i.4)alkyl, C(0)C(i.4)alkyl, S02C(M)alkyl, CH2CH2CF3, CH2CF3, 

CH2-cyclopropyl, phenyl, CH2-phenyl, or C(3_6)Cydoalkyl; 

R8 is H, C(i-3)alkyl (including CH3), OC(i.3)alkyl, (including OCH3) CF3,NH2, NIK If:. -

CN, or F; 

R9 is H, or F; 

and pharmaceutically acceptable salts thereof; 

provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis( 1,2,5-

trimethyl-1 H-imidazol-4-yl)methanol, N-(2-((3-(4-( 1 H-pyrazol-1 -yl)benzyl)-6-((4-

chlorophenyl)(hydroxy)(l-methyl-lH-imidazo l-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)acetamide and (3-(4-( 1 H-pyrazol-1 -yl)benzyl)-4-chloro-2-(4-methylpiperazin-1 -

yl)quinolin-6-yl)(l-methyl-l H-imidazoi-5-yl)(6-(trifluoromethyi)pyridin-3-yl)methanol are 

excluded from the embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention comprises compounds of Formula L 

Formula ] 
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wherein: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pwidazyl, piperidinyl, quinazolinyl, cinnolinyl, benzothiazolyl, indazolyl, 

tetrahydropyranyl, tetrahydrofuranyl, fiiranyl, phenyl, oxazolyl, isoxazolyl, thiophenyl, 

benzoxazolyi, benzimidazolyL indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said 

pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, 

benzothiazolyl, indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolyi, benzimidazolyL indolyl, 

quinolinyl, and pyrazolyl are optionally substituted with C(0)C( i_4)alkyl, C(0)NH2, C(G)NHQ i-

2)alkyl, C(O)N(C0.2)alkyl)2, NHC(0)C(i_4)alkyl, NHS02Cn_4)alkyl, C(M)alkyL CF3, CH2CF3, CI, 

F, -CN, OC(i-4)alkyi,N(C(!_4!aikyl)2, -(CH2)3OCH3, SC(M)alkyl, OH, C02H, CG2C0_4)alkyL 

C(0)CF3, S02CF3, OCF3, OCHF2, SG2CH3, S02NH2, S02NHC(i-2)alkyl, S02N(C(i-2)alkyl)2, 

C(0)NHS02CH3, or GCH2QCH3; and optionally substituted with up to two additional 

substituents independently selected from the group consisting of CI, C(f.2)alkyl, SCH3, OC(i. 

2)alkyl, CF3, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl 

are optionally substituted with up to two substituents independently selected from the group 

consisting of SG2CH3, 802NH2, C(0)NH2, -CN, OC(i-2)alkyl, (CH2)(2_3)OCH3, SCH3, CF3, F, CI, 

and C(i_2)alkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with C(i..2)alkyl; 

and said pyridyl, pyridyl-N-oxide, pwimidinyl, pyridazyl, and pyrazinyl are optionally 

substituted with up to three additional substituents independently selected from the group 

consisting of C(0)NHC(3..2;,alkyl, ('{<))X(( c = •,alk>i)2. NHC(0)C(i..4)alkyl, NHS02C(i..4)alkyl, 

C(0)CF3, S02CF3, S02NFIC(i.2)alkyl, S02N(C(i-2)alkyl)2, C(0)NHS02CH3, SG2CFI3, SQ2NH2, 

C(0)NH2, -CN, OC(i.4)alkyl, (CH2)(2..3)OCH3 (including -(CH2)30CH3), SC:; ,,aik>L CF3, F, CI, 

and C(j..4)a3kyl; 

R2 is triazolyl, pyridyl, pyridyl-N-oxide, pwazolyl, pwimidinyl, oxazolyl, isoxazolyl, 

azetidin-3-yl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidm-3-yl, N-

acetyl piperidinyl, 1-F]-piperidinyl, N-Boc-piperidinyl, N-C(i-3)alkyl-piperidinyL thiazolyl, 

pyridazyl, pyrazinyl, l-(3-rnethoxypropyl)-imidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl; 

wherein said imidazolyl is optionally substituted with up to three additional substituents 

independently selected from the group consisting of Qi^alkyl, SCH3, OC(j..2)alkyl, CF3, -CN, F, 

and CI; and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pwidazyl, and pyrazinyl, are optionally 

substituted with up to three additional substituents independently selected from the group 
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consisting of S02CH3, S02NH2, C(0)NH2, -CN, OC(!.2)aIkyl, (CH2)(2.3)OCH3, SCH3, CF3, F, CI, 

or C(]-2)alkyl: and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with 

up to two substituents independently selected from the group consisting of S02CH3, S02NH2, 

C(0)NH2, -CN, OC(t.2)alkyl, (CH2)(2_3)QCH3, SCH3, CF3, F, CI, and C(i_2)alkyl; and said 

thiadiazolyl and oxadiazolyl are optionally substituted with Qi-2)alkyl; and said pyrazolyl is 

optionally substituted with up to three CH3 groups; 

R3 is H, OH, OCH:. or NH2; 

R4 is H, or F; 

R5 is H, CI, -CN, CF3, SC(]4)alkyl, 0C(i.4)alkyl, OH, (\, i.alkyl. N(CH3)OCH3, NH(C(i_ 

4)alkyl), N(C(i-4)alkyl)2, or 4-hydroxy-pi.peridinyl; 

R6 is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said pyrimidinyl, pyridazyl, or pyrazinyl are optionally substituted with CI, F, CH3, 

8CH3, OC(i-4)alkyl, -CN, CONPI2, S02NH2, or S02CH3; and wherein said phenyl or said pyridyl 

is optionally substituted up to two times with OCF3, S02C{i^alkyl, CF3, CHF2, pyrazolyl, 

triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, C(i_4)alkyl, C(3.4)Cycloalkyl, 0C(M)a1kyl, 

N(CH3)2, S02NH2, SO2NHCH3, S02N(CH3)2, CONH2, CONHCH3J CON(CH3)2, CI, F, -CN, 

C02H, OH, CH2OH, NHCOC(i-2)alkyl, COC(3..2)alkyl, SCH3, C02Ca.4)alkyl, NH2, NHC0..2)alkyl, 

or OCH2CF3; wherein the selection of each optional substituent is independent; and wherein said 

pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, and thiazolyl are optionally substituted with 

CH3; 

R" is H, CI, -CN, C(i-4)alkyl, ()( - i.alkyKOCF3, OCHF2, OCH2CH2OC(i.4)alkyl, ( i-:. 

SCH3, C(M)alkylNA3A2 (including CH2NA!A2), CH2OC(2„3)aikylNA1A2, NA'A2, C(0)NA5A2, 

CH2NHC(2.3)alkylNAiA2, CH2N(CH3)C(2-3)alkylNAiA2, NHC(2.3)aikylNA! A2, N(CH3)C{2. 

4)alkylNA,A2, OC^alkylNA1 A2, OC^^ialkyl, OCH2-(l-methyl)-imidazol-2-yl, phenyl, 

thiophenyl, fiiryi, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; wherein 

said phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, and 

pyrimidinyl are optionally substituted with up to three substituents independently selected from 

the group consisting of F, CI, CH3, CF3, and OCH3; 

AJ is H, or C(i_4)alkyl; 
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A2 is H, C^alkyl, Qj^alkylOQj^alkyl, C(M)alkylOH, C(0)C(].4)alkyl, or OQj^alkyl; 

or A3 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 

Ra is H, OC(M)alkyl, CH2OH, NH(CH3), N(CH3)2, NH2, CH3, F, CF3, S02CH3, or OH; 

Rb is H, C02C(CH3)3, C(j_4)a.lkyl, C(0)C(M)alkyl, S02C(i_4)alkyl, CH2CH2CF3, CH2CF3, 

CH2-cyclopropyl, phenyl, CH2-phenyl, or C^cycloalkyl; 

R8 is H, C(j_3)alkyl (including CH3), OC(i_3)alkyl, (including OCH3) CF3, NH2, NHCH3, -

CN, or F; 

R9 is H, or F; 

and pharmaceutically acceptable salts thereof; 

provided that (4-chloro~2~niethoxy-3-(4-(trifluoromethyl)benzyl)quinolm~6-yr)bis(l,2,5-

trimethy!~IH-imidazo!~4~yl)methanol, N~(2~((3~(4-(lH-pyrazol~ l~yl)benzyl)~6~((4-

ch!orophenyl)(hydroxy)(l -methyl- lH-imidazol-5-yl)methyl)~4-hydroxyqumolin~2~ 

yl)oxy)ethyl)acetamide and (3-(4-( 1 Fl-pyrazol-1 -yl)benzyl)-4-chloro-2-(4-methylpiperazin~ 1 ~ 

yl)quinolin-6-yl)(I-methyl-1 H-imidazol~5~yl)(6~(trifluoromethyl)pyridin-3-yI)rnethanol are 

excluded from the embodiment. 

In another embodiment of the invention: 
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Rs is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, imidazolyl, phenyl, thiophenyl, 

benzoxazolyi, pyrazolyl, pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, or 

quinolinyl are optionally substituted with C(0)Qj-4)alkyl, C(0)NH2, C(j-4)alkyl, CF3, CH2CF3, CI, 

F, -CN, OC(i_4)alkyl, N(C(i_4)alkyl)2, -(( i I:):()( i ISC\; :ia!k> I. OH, C02H, C02C(M)alkyl, 

OCF3, OCHF2, S02CH3, SO2NH2, or OCH2OCH3; and optionally substituted with up to two 

additional substituents independently selected from, the group consisting of CI, C(j.2)alkyl 

(including CH3), 8CH3, OC(i.2)alkyl (including OCH3), CF3, -CN, andF; and wherein said 

triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl are optionally substituted with up to two 

substituents independently selected from the group consisting of SO2CH3, SO2NH2, C(Q)NFI2, -

CN, OC(i-2)alkyl, (CH2)(2-3)OCPl3, SCFI3, CF3, F, CI, and C(j.2)alkyl (including CH3); and said 

pyridyl, and pyridyl-N-oxide are optionally substituted with up to three additional substituents 

independently selected from the group consisting of SO2CH3, SO2NH2, C(0)NH2, -CN, OQi.. 

4)alkyl, (CH2)(2-3)OCH3 (including ~(C! I >hOn 10. SC(|.4)alkyl, CF3, F, CI, and C(1.4)alkyl; 

Rz is 1 -methyl triazolyl, pyridyl, pyridyl-N-oxide, 1 -methyl pyrazolyl, pyrimidinyl, 

oxazolyl, isoxazolyl, N-ac-etyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-

yl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-C(!-3)alky!-piperidinyl (including 

N-C(i-2)alkyl-piperidinyl), thiazolyl, pyridazyl, pyrazinyl, 1 -(3-methoxypropyl)-imidazolyl, or 1-

C(j_2)alkyl imidazolyl; wherein said 1 -C(i-2)alkyl imidazolyl is optionally substituted with up to 

two additional substituents independently selected from the group consisting of C(i-2)alkyl 

(including CH3), SCH3, OC(i„2)alkyl, CF3, -CN, F, and CI; and said pyridyl, and pyridyl-N-oxide 

are optionally substituted with up to three additional substituents independently selected from the 

group consisting of SO2CH3, SO2NH2, C(0)NH2, -CN, OC(i-2)alkyl (including OCH3), (CH2X2-

3)OCH.3, SCH3, CF3, F, CI, and Qi^alkyl (including CH3); and said thiazolyl, oxazolyl and 

isoxazolyl are optionally substituted with up to two substituents independently selected from the 

group consisting of SO2CH3, SO2NH2, C(0)NH2, -CN, OC(j.2)alkyl, (CH2)(2-3)OCH3, SCH3, CF3, 

F, CI, and Q^alkyl (including CH3); and said 1-methyl pyrazolyl is optionally substituted with 

up to two additional CH3 groups; 

R3 is H, OH, OCH3, or NH2; 

R4 is H, or F; 

10 
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R is H, Ci, -CN, CF3, SC(!_4)aikyL OC(M)alkyl, OH, C(M)alkyl, N(CH3)OCH3, NH(C(1. 

4)alkyl), N(C( i_4)alkyl)2, or 4-hydroxy-piperidinyl; 

R6 is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said phenyl or said pyridyl is optionally substituted with OCF3, SO?C( i_4)alkyl (including 

SO2CH3), CF3, CHF2, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Qj-^alkyl 

(including CPI3), Q^cycloalkyl, OC(i-4)alkyl (including OCH3), N(CH3)2, SO2NH2, 

S02NHCH3, S02N(CH3)2, COM I ,. CONHCH3, CON(CH3)2, CI, F, -CN, CO2.H, OH, C FI ()11. 

NHCOC(i..2)alkyl (including NHCOCH3), COC(J .2)alkyl (including COCFI3), or SCH3; 

R7 is H, CI, -CN, C(j-4)alky], OC,: i.alkyKOCH'OUX',: i,;i!kvi. CF3, SCSI:. 

CH2NA1A2, CH2OC(2-3)aikylNA1A2, NA!A2, C(0)NA1A2,N(CH3)C(2.4)aikylNA1A2, OC(2. 

4)alkylNA'A2, QQ j.^alkyl, OCH2-(l-methyl)-imidazol-2-yl, furyl, pyrazolyl, imidazolyl, pyridyl, 

pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is optionally 

substituted with one CH3 group; 

A1 is H, or Qi.4)alkyl; 

A2 is H, C(i4)alkyl, C(i.4)alkylOC(j4)alkyl, C(!.4)alkylOH, C(0)C(j 4)alkyl, or OC(i.4)alkyl; 

or A1 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 

-f-N 
2 VsN O «T -Hd -KH I 

7 

^^^ -c;--N N-Rb -g-N iN-Kb ^^ 

-\-U J—Ra -jj-N O S ( K K. -|"N N-Rb 
^ - , ^ \ ^ I ^ i and ^^ , 

Ra is 11. OC(j.4)alkyl, CH2OH, NH(CH3), N(CH3)2, MS,. CH3, F, or OH; 

Rb is H, C02C(CH3)3, (•;, :.aikyL C(O)C0.4)a!kyl (including C(0)CH3), S04',, ;saik>L 

CH2CH2CF3, CH2CF3, CH2-cyclopropyl, phenyl, CH2-phenyl, or C(3..6)Cycloalkyl; 

Rs is H, CH3, OCH3, or F; 

R9 is FI, or F; 

and pharmaceutical!}' acceptable salts thereof; 

provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis( 1,2,5-

trimethyl-1 H-imidazol-4-yl)methanol, N-(2-((3-(4-( 1 H-pyrazol-1 -yl)benzyl)-6-((4-
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chlorophenyl)(hydroxy)( 1 -methyl-1 H-imidazol-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)a.cetamide and (3-(4-(l H-pyrazol-1 -yl)benzyl)-4-chloro-2-(4-methyipiperazin-1 -

yi)quinolin-6-yl)(l -methyl-lH-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol are 

excluded from the embodiment. 

In another embodiment of the invention: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide, 

imidazolyl, phenyl, thiophenyl, benzoxazolyi, and pyrazolyl are optionally substituted with 

C(0)C(i-4)alkyl (including C(0)CH3), C(0)NH2, Qj.^alkyl (including CH3, and CH2CH3), CF3, 

CH2CF3, CI, F, -CN, OC(i-4)alkyl (including OCH3), N(C(j-4)alkyl)2 (including N(CH3)2), -

(CH2)3OCH3, SC(i.4)alkyl (including SCH3), OH, C02H, C02C(i-4)alkyl (including CG2C(CH3)3), 

OCF3, 0CHF2, S02CH3, S02NH2J or 0CH20CH3; and optionally substituted with up to two 

additional substituents independently selected from the group consisting of CI, OCH3, and CFI3; 

and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one 

or two CH3 groups; 

Rz is 1 -methyl triazolyl, pyridyl, pyridyl-N-oxide, 1 -methyl pyrazolyl, pyrimidinyl, 

pyrazinyl, oxazolyl, isoxazolyl, N-acetyl-azetidin-3-yl, N-mefhylsulfonyl-azetidin-3-yl, N-Boc-

azetidin-3-yl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-C(i.2)alkyl-piperidinyl, 

thiazolyl, pyridazyl, 1 -(3-methoxypropyl)-imidazolyl, or 1-C(i.2)alkyl imidazolyl; wherein said 1-

C(i_2)alkyl imidazolyl is optionally substituted with up to two additional CH3 groups, or one 

substituent selected from the group consisting of SCH3, and CI; and said pyridyl, and pyridyl-N-

oxide are optionally substituted with up to two subsitutents independently selected from the 

group consisting of S02CH3, 802NH2, C(0)NH2, -CN, OCH3, CF3, CI, and CH3; and said 

thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up to two CH3 groups; and said 

1-methyl pyrazolyl is optionally substituted with up to two additional CH3 groups; 

R3 is H, OH, OCH3, or NH2; 

R4 is H, or F; 

12 



WO 2014/062658 PCT/US2013/065013 

R5 is H, Ci, -CN, CF3, SC(i_4)alkyI (including SCH3), OC(]_4)alkyl, (including OQt^alkyl) 

OH, C(j-4)a.lkyl, \(('i I:}()(! INH(C,;j-4)alkyI) (including NH(C(i-2)alkyl)),N(C(i_4)alkyl)2, 

(including N(C(i_2)aIkyl)2), or 4-hydroxy-piperidinyl; 

R° is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said phenyl or said pyridyl is optionally substituted with OCF3, SO2CH3, CF3, CHF2, 

pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, CFI3, OCH3, N(CH3)2, S02NH2, 

CONFI2, CI, F, -CN, CO2.H, OH, CFI2OH, NHCOCH3, or COCFI3; 

R7 is FI, CI, -CN, C(i-4)alkyl, OC(i.4)alkylCF3 (including OCH2CF3), OCH2CH2OC(!. 

4)alkyl (including OCH2CH2OCH3), CF3, SCFI3,NA3A2, C(0)NA3A2 (including C(0)NFICH3), 

N(CFI3)C(2-4)alkylNA. /\(including N(CH3^CFl2CH2NA A )„ OC(2-4)&lkylN A A (including 

OCI^CI-^NA'A^), OC(3 4)alkyl (including OC(i..3)alkyl), QCH2~(! -niethyl)~imidazo3-2-yl, 

imidazolyl, furyl, pyrazolyl, pyridyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is 

optionally substituted with one CH3 group; 

A1 is H, or Qi.4)alkyl; 

A2 is H, C(i4)alkyl, C(i.4)alkylOC(j4)alkyl, C-i^alkylOFi, C(0)C(j 4,alkyl (including 

C(0)C(i_2)alkyl), or OQi^alkyl (including OCH3); or A1 and Az may be taken together with their 

attached nitrogen to form a ring selected from the group consisting of: 

Ra is H, F, OC(!4)alkyi (including OCH3), or OH; 

Rb is Chalky! (including CH3), C(0)CH3, or phenyl; 

R8 is H, CH3, OCH3, or F; 

R9 is H, or F; 

and pharmaceutical^' acceptable salts thereof: 

provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis(l,2,5-

trimethyl-1 H-imidazol-4-yl)methanol, N-(2-((3-(4-( 1 H-pyrazol-1 -yl)benzyl)-6-((4-

chlorophenyl)(hydroxy)(l-methyl- lH-imidazo l-5-yl)methyl)-4-hydroxyquinolin-2-

yi)oxy)ethyl)acetamide and (3-(4-(lH-pyrazol-l-yl)benzyl)-4-chloro-2-(4-methylpiperazin-l-

13 
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yi)quinolin-6-yl)(l -methyl-1 H-iniidazoi-5-yl)(6-(trifluoromethyi)pyridin~3-yl)methanoi are 

excluded from the embodiment. 

In another embodiment of the invention: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide, 

imidazolyl phenyl, thiophenyl, benzoxazolyi, and pyrazolyl are optionally substituted with 

8O2CH3, C(0)CH3, C(0)NH2, C FI =. CH2CH3, CF3, CI, F, -CN, OCH3, N(CH3)2, ~(CH2)3OCH3, 

SCHj, OH, CO?H, C02C(CH3)3, or OCH2OCH3; and optionally substituted with up to two 

additional substituents independently selected from the group consisting of CI, OCH3, and CH3; 

and wherein said triazolyl, oxazolyl isoxazolyl and thiazolyl are optionally substituted with one 

or two CH3 groups; 

Rz is 1 -methyl-1,2,3-triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazol-4-yl, 

pyrimidin-5-yl, pyridazyl, pyrazin-2-yl, isoxazolyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-

azetidin-3-yl, N-Boc-azetidin-3-yl, N-acetyl piperidinyl, l-H-piperidinyl, N-Boc-piperidinyl, N-

C(i .2)alkyl-piperidinyl, thiazol-5-yl, 1 -(3-methoxypropyl)-imidazol-5-yl, or 5 -C(i_2)alkjd 

imidazol-5-yl (including 5-ethyl imidazol-5-yl and 1-methyl imidazol-5-yl); wherein said 1-C(j.. 

2)alkvl imidazol-5-yl (including 1-methyl imidazol-5-yl) is optionally substituted with up to two 

additional CH3 groups, or one substituent selected from the group consisting of 8CH3, and CI; 

and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to two substituents 

independently selected from the group consisting of C(0)NH2, -CN, OCH3, CF3, CI, and CH3; 

and said thiazol-5-yl, and said isoxazolyl are optionally substituted with up to two CH3 groups; 

and said 1-methyl pyrazol-4-yi is optionally substituted with up to two additional CH3 groups; 

R is H, OH, OCH3, or NH2; 

R4 is H, or F; 

RJ is H, CI, -CN, CF3, SCI 1:. OC(]_3)alkyl (including OCH3), OH, Chalky! (including 

CHj), N(CH3)OCH3, NH(C(]-2)alkyl)iN(C(i_2)aIkyI)2, or 4-hydroxy-piperidinyl; 

R° is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is 

optionally substituted with QCF3, S02CH3, CF3, CHF2, imidazol-l-yl, pyrazol-l-yl, 1,2,4-triazol-

1-yl CH3, OCH3, CI, F, or -CN; 

14 
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R7 is H, Ci, -CN, C(M)alkyl (including C(i.3)alkyl), OCH2CF3, OCH2CH2OCH3, CF3, 

SCH3, NAf A2, C(0)NHCH3, N(CH3)CH2CH2NA!A2, OCH2CH2NAlA2, OC(}-3)alkyl, OCH2-(l-

methyl)-imidazol-2-vl, imidazol-2-yl, fur-2-yl, pyrazol-4-yl, pyrid-3-yl, or pyrimidin-5-yl; 

wherein said imidazolyl or pyrazolyl is optionally substituted with one CH3 group; 

A1 is H, or C(t_4)alkyl; 

A" is H, C(i_4)alkyl, C^i^alkylOCfi^alkyl, C(]_4)alkylOH, C(0)Cfi_2\alkyl, or ()( 11.-: or A5 

and A2 may be taken together with their attached nitrogen to form a ring selected from the group 

consisting of: 

f"? "'I1™ +0 « +»>". KX -Io 
-|-r/ \> -I-N' 

. and —'' 

Ra is H, F, OCH3, or OH; 

Rb is (11:. or phenyl; 

Rs is H, (II;. OCH3, or F; 

R9 is H, or F; 

and pharmaceutical!}' acceptable salts thereof; 

provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis( 1,2,5-

trimethyl-1 H-imidazol-4-yl)methanol, N-(2-((3-(4-( 1 H-pyrazol-1 -yl)benzyl)-6-((4-

chlorophenyl)(hydroxy)(l-methyl-lH-imidazo l-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)acetamide and (3-(4-( 1 H-pyrazol-1 -yl)benzyr)-4-chloro-2-(4-methylpiperazin-1 -

yl)quinolin-6-yl)(l-methyl-lH-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol are 

excluded from the embodiment. 

In another embodiment of the invention: 

Rs is imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl, thiazolyl, pyridyl, piperidinyl, 

phenyl, or oxazolyl; wherein said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally 

substituted with S02CH3, C(0)CH3, CH3, CF3, CI, F, -CN, OCH3, -CF3, or N(CH3)2; and 

optionally substituted with up to one additional group independently selected from CI, OCH3, 

and CH3; and wherein said triazolyl, oxazolyl, and thiazolyl are optionally substituted with one 

or two CH3 groups; 

15 
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R2 is 1 -methyl-L2-3triazoi-5-yL p}'rid-3-yl, 1-methyl pyrazol-4-yI, thiazol-5-vl, N-acetyl-

piperidin-4-yl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, 1,2-

dimethyl imidazol-5-yl or 1-methyl imidazol-5-yl; 

R3 is OH, or NH2: 

R4 is H; 

R5 is H, CI, -CN, ('!• ;. ('!!:. OH, X(( ! I :)()CS!or OCH,; 

R6 is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is 

optionally substituted with pyrazol-l-yl, 1,2,4-triazol-l-yl, CF3, OCH3, SO2CH3, CI, F, or -CN; 

R7 is CI, -CN, CF3, C(i-4)alkyl, NA/A2, C(0)NHCH3, (K H -CI1 •OCf !=. 1-methyl 

imidazol-2-yl, i -methyl pyrazol-4-yl, or OC(j .2)alkyl; 

A1 is C(i-2)alkyi; 

A2 is C(i.2)alkyl, CH2CH2OCH3, or OCH3; or A1 and A2 may be taken together with their 

attached nitrogen to form a ring selected from the group consisting of: 

R«,iNX;^N0,md^NC0 
R.a is OH, OCH3, F, or FI; 

R is if. CH3, OCH3, or F; 

R' is H; 

and pharmaceutically acceptable salts thereof. 

In another embodiment of the in vention: 

R1 is imidazolyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, or oxazolyl; wherein 

said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally substituted with C(0)CH3, CFI3, 

CF3, CI, F, -CN, OCH3, or N(CH3)2; and optionally substituted with up to one additional group 

independently selected from CI, OCH3, and CFI3; and wherein said triazolyl, oxazolyl, and 

thiazolyl are optionally substituted with one or two CH3 groups; 

Rz is 1 -methyl-1,2,3-triazol-5-yl, pyrid-3-yl, 1 -methyl pyrazol-4-yl, thiazoi-5-yl, N-

acetyl-piperidin-4-yl, 1,2-dimethyl imidazol-5-yl, or 1-methyl imidazol-5-yl; 

R3 is OH; 

R4 is H; 

R5 is H, CI, -CN, CT.-. CH3, or (XI h: 
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R6 is phenyl, thiophen-2-yl, or benzothiophen-2-yl; wherein said phenyl is optionally 

substituted with pyrazol-l-yl, 1,2,4-triazol-l-yl, OCH3, SO2CH3, CI, F, CF3, or -CN; 

R7 is CI, -CN, CIS:. NA!A2, C(0)NHCH3, or OC,; .'.aikyl: 

A1 is C(j.2)alkyl; 
2 1 2 A is C(i_2)alkyl, or OCH3; or A1 and A may be taken together with their attached 

nitrogen to form a ring which is: 

+•0. 
Rs is H, CI I:. OCH3, or F; 

R9 is H; 

and pharmaceutical!}' acceptable salts thereof. 

In another embodiment of the invention: 

R' is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, benzothiazolyl, indazolyl, 

tetrahydropyranyl, tetra.hydrofura.nyl, furanyl, phenyl, oxazolyl, isoxazolyl, thiophenyl, 

benzoxazolyi, benzimidazolyL indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said 

pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, 

benzothiazolyl, indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolyi, benzimidazolyL indolyl, 

quinolinyl, and pyrazolyl are optionally substituted with C(0)Qi-4)alkyl, C(0)NH2, C(G)NHQ 1-

,,aikyk C((>)X(( 2ialky!):.NHC(0)C(M)alkyl, \IIS( i;u!k>!. C(!_4)alkyL CF3, CH2CF3, CI, 

F, -CN, OC(i -4)alkyl, N(C(i .4)alkyl)2, -(CH2)3OCH3, SC(M)alkyl, OH, C02H, C02C(M)alkyl, 

C(0)CF3, S02CF3, OCF3, OCHF2, S02CFI3, SO2NH2, S02NHC(i..2)alkyl, S(>A(C,, ;a?k> 1) . 

C(0)NFIS02CH3, or 0CH2.0CH3; and optionally substituted with up to two additional 

substituents independently selected from the group consisting of CI, C(i-2)alkyl, SCFI3, OC(i-

2)alkyl, CF3, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl 

are optionally substituted with up to two substituents independently selected from the group 

consisting of S02CH3, S02NH2, C(0)NH2, -CN, OC(i-2)alkyl, (CH2)(2-3)OCH3, SCH3, CF3, F, CI, 

and C(i..2)alkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with C(i..2;.alkyl; 

and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl are optionally 

substituted with up to three additional substituents independently selected from the group 
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consisting of C(0)NHC(i_2)alkyl, C(0)N(C( j_2)alkyl)2, NHC(0)C(i_4)alkyl, NHSOaQi^alkyl, 

C(0)CF3, SO2CF3, S0?NHC(• .2)alkyi, S02N(C(!.2)alkyl)2, C(0)NHS02CH3, SO2CH3, S02NH2, 

C(0)NH2, -CN, OC(i-4;,alkyl, (CH2)(2-3)0CH3 (including -(CH2)30CH3), SC0_4)aIkyl, CF3, F, CI, 

and C(t_4)alkyl; 

R2 is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl, N-

acetyi piperidinyl, l-H-piperidinyl, N-Boc-piperidinyl, N-C(t_3)alkyl~piperidinyl, thiazolyl, 

pyridazyl, pyrazinyl, 1 ~(3~methoxypropyl)~iniidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl; 

wherein said imidazolyl is optionally substituted with up to three additional substituents 

independently selected from the group consisting of Qi^alkyl, 8CH3, OQ j.^alkyl, CF3, -CN, F, 

and CI; and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl, are optionally 

substituted with up to three additional substituents independently selected from the group 

consisting of S02CH3, 80/XSi,. C(0)NH2, -CN, OC(i.2)aikyl, (CFI2)(2.3)OCFI3, SCSI:. CF3, F, CI, 

or C(i..2)alkyl; and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with 

up to two substituents independently selected from the group consisting of S() •( 11802NH2, 

C(0)NH2, -CN, OC(i.2)alkyl, (CH2)(2_3)OCH3, SCH3, CF3, F, CI, and C(].2)alkyl; and said 

thiadiazolyl and oxadiazolyl are optionally substituted with C(i.2)alkyl; and said pyrazolyl is 

optionally substituted with up to three CH3 groups; 

R3 is H, OH, OCH3, or NH2; 

R4 is H, or F; 

R5 is H, CI, -CN, CF3, SC(M)alkyl, OC(i.4)alkyl, OH, C(M)alkyl, N(CH3)OCH3, NH(Ca. 

:,a!k>i;. N(C(i_4)alkyl)2, or 4-hydroxy-piperidinyl; 

R6 is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said pyrimidinyl, pyridazyl, or pyrazinyl are optionally substituted with CI, F, CH3, 

SCH3, OC(i_4)alkyl, -CN, CONH2, S02NH2, or 80 )CH3; and wherein said phenyl or said pyridyl 

is optionally substituted up to two times with OCF3, 802C,;j-4)alkyI, CF3, CHF2, pyrazolyl, 

triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Qi-^alkyl, C(3_4)Cycioalkyl, OC(i_4)alkyl, 

N(CH3)2, SO AH.. S02NHCH3I S02N(CH3)2, CONH2, CONI1C1I: CON(CH3}2, CI, F, -CN, 

CO-II. OH, CIS .oil. NHCOC(j_2)alkyl, COC(i.2)aikyl, S( IS, C02C(i.4)alkyl, NH2,NHC(!.2)alkyl, 

or OCH2CF3; wherein the selection of each optional substituent is independent; and wherein said 

pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, and thiazolyl are optionally substituted with 

CH3; 
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R7 is H, CI, -CN, C(M)alkyl, OC(M)alkylCF3, OCF3, OCHF2, OCH2CH2OCa.4)alkyl, CF3, 

SCH3, Qi^alkylNA'A2 (including CH2NAfA2), CHhOQ^alkylNA'A2, NAlA2, C(Q)NAJA2, 

CH2NHC(2-3)alkylNAiA2, CH2N(CH3)C(2_3)alkylNA! A2, NHC(2-3)alkylNA3 A2, N(CH3)C(2_ 

4)alkylNA*A2, OCp^alkylNA^A2, OQi-4)alkyl, OCH2-(l-methyl)-imidazol-2-yl, phenyl, 

thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; wherein 

said phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, and 

pyrimidinyl are optionally substituted with up to three substituents independently selected from 

the group consisting of F, CI, CH3, CF3, and OCPI3; 

A1 is FI, or C(i 4)alkyl; 

A" is H, C(i-4)alkyl, C(i.4)alkylOC(i.4)<ilkyl, Cf3.4)alkylOH, C(0)C(i-4\alkyl, or OC(3 4)alkyl; 

or A3 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 

Ra is H, OC(i-4)alkyl, CH2OH, NH(CH3), N(CFI3)2, NFI2, CH3, F, CF3, S02CH3, or OH; 

Rh is H, C02C(CH3)3, C(3.4;,alkyl, C?())C(| ;ia!kyi. SO ( := i.alkyl. CH2CFI2CF3, CH2CF3, 

CH2-cyclopropyl, phenyl, CH2-phenyl, or Q3.6)Cycloalkyl; 

R8 is H, C(i_3)alkyl (including CH3), OC(j.3)alkyl, (including OCH3) CF3, NH2, NHCH3, -

CN, or F; 

R' is H, or F; 

and pharmaceutical!}' acceptable salts thereof; 

/""V'RbN0 ^"NCn Vj +0 f X x- X 

' ? -KJ ' +"0""* +Nd> 
5 ? 5 5 9 9 9 

R, 
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provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis( 1,2,5-

trimethyl-1 H-imidazol-4-yl)methanol, N-(2-((3-(4-( 1 H-pyrazol-1 -yl)benzyl)-6-((4-

ehlorophenyl)(hydroxy)( 1 -methyl-1 H-imidazol-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)acetamide and (3-(4-( I H-pyrazol-1 -yl)benzyl)-4-ehloro-2-(4-methylpiperazin-1 -

yi)quinolin-6-yl)(l -methyl-lH-imidazol-5-yl)(6-(trifluoromethyi)pwidin-3-yl)niethanoi are 

excluded from the embodiment. 

In another embodiment of the invention: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, imidazolyl, phenyl, thiophenyl, 

benzoxazolyi, pyrazolyl, pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, or 

quinolinyl are optionally substituted with C(0)C(M)alkyl, C(0)NH2, C(i.4)alkyl, CF3, CH2CF3, CI, 
F, -CN, 0C(i.4)alkyl, N(Ca.4}alkyl)2, -(( I! ,),()( !!SC(|.4)alkyl, OH, C02H, C02C(M)alkyl, 

OCF3, OCHF2, SO •( '11S02NH2, or OCH2OCH3; and optionally substituted with up to two 

additional substituents independently selected from the group consisting of CI, C(i-2)alkyl 

(including CH3), SCH3, OC(i-2)alkyl (including OCH3), CF3, -CN, andF; and wherein said 

triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl are optionally substituted with up to two 

substituents independently selected from the group consisting of S02CH3, SO2NH2, C(0)NH2, -

CN, OC(i.2)alkyl, (CH2)(2-3)OCH3, SCH3, CF3, F, CI, and Qi-y.alkyl (including CH3); and said 

pyridyl, and pyridyl-N-oxide are optionally substituted with up to three additional substituents 

independently selected from the group consisting of S02CH3, S02NH2, C(0)NH2, -CN, OC(j.. 

4>alkyl, (CH2)(2-3)OCH3 (including -(CH2)30CH3), SC^alkyl, CF3, F, CI, and C(i.4)alkyl; 

Rz is 1 -methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl, 

oxazolyl, isoxazolyl, N-acetyl piperidinyl, l-H-piperidinyl, N-Boc-piperidinyl, N-Q]_3)alkyl-

piperidinyl (including N-Q]_2)alkyl-piperidinyl), thiazolyl, pwidazyl, pyrazinyl, l-(3-

methoxvpropyl)-imidazolyl, or 1-C,i_2)alkyl imidazolyl; wherein said l-C(i-2)alkyl imidazolyl is 

optionally substituted with up to two additional substituents independently selected from the 

group consisting of C(K2)alkyl (including CH3), SCH3, 0Cl]_2)alkyl, CF3, -CN, F, and CI; and said 

pyridyl, and pyridyl-N-oxide are optionally substituted with up to three additional substituents 

independently selected from the group consisting of SO2CH3, S02NH2, C(0)NH2, -CN, OQj. 
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2)alkyl (including OCH3), (CH2)(2-3>OCH3, SCH3, CF3, F, CI, and Qi^alkyl (including CH3); and 

said thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up to two substituents 

independently selected from the group consisting of SG?CH3, SO2NH?, C(0)NH2, -CN, OC(>._ 

2>alkyl, (CH?)(2-3)OCH3, SCH3, CF3, F, CI, and Q i^alkyl (including CH3); and said 1-methyl 

pyrazolyl is optionally substituted with up to two additional CH3 groups; 

R3 is H, OH, ()CH;, or NH2; 

R4 is H, or F; 

R5 is H, CI, -CN, CF3, SC(i.4}alkyl, OC(i.4)alkyl, OH, Qi^alkyl, N(CH3)OCH3, NH(Ca. 

4)alkyl), N(C(3 4)alkyl)2, or 4-hydroxy-piperidinyl; 

R° is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said phenyl or said pyridyl is optionally substituted with QCF3, SO2QJ 4)alkyl (including 

S02CH3), CF3, CHF2, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, C(M)a1kyl 

(including CH3), C(34)cycloalkyI, OC(S.4)aIkyl (including OCH3), N(CH3)2, S02NH2, S02NHCH3, 

S02N(CH3)2, COM!, CONHCH3, CON(CH3)2, CI, F, -CN, C02R OH, CH2OH, NHCOC(1.. 

2)alkyl (including NHCOCH3), COC(i..2)a3kyl (including COCH3), or SCH3; 

R7 is H, CI, -CN, C(i4)alk.yl, OC(i.4)alkylCF3, OCH2CH2OC{]4)alky!, CF3, SCH3, 

CH2NA!A2, CH2OC(2..3)alkylNA!A2, NA3A2, C(0)NA3A2, N(CH3)C(24)alkylNA3A2, OC(2.. 
'1 2 - % 4)ajkylNA' A\ OGu^alkyl, OCH2-(l-methyl)-imidazol-2-yl, furyl, pyrazolyl, imidazolyl, pyridyl, 

pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is optionally 

substituted with one CH3 group; 

Af is H, or C(i4)a]_kyl; 

A2 is H, Chalky!, C(]4)alkylOC(i_4)alkyI, C(34)alkyl0H, C(0)C(i_4)alkyl, or OC(34)alkyl; 

or A3 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 

^ iNp 1 NPH } ^ i'NY> +N/TR' 5 NssN O O * \/ s * o 5 vJ 
9 9 99 999 9 

Ra is H, OC(j4)alkyl, CH2OH, NH(CH3), N(CH3)2, NH2, CH3, F, or OH; 
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Rb is H, C02C(CH3)3, C(M)alkyl, C(0)C(i_4)alkyl (including C(0)CH3), SOaQi^alkyl, 

("I l/('i I;(* I Ci I;(* I CH2-cyclopropyl, phenyl, CH?-phenyl, or C(3_6)cycloalkyl; 

R8 is H, CH3, Gals, or F; 

R9 is H, or F: 

and pharmaceutically acceptable salts thereof; 

provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis(l,2,5-

trimethy!-lH-imidazoI~4~yl)methanol, N-(2-((3-(4-(lH-pyrazol- l~yl)benzyl)~6~((4-

chlorophenyl)(hydroxy)(l-methyl-lH-imidazol-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)acetam.ide and (3-(4-( 1 H-pyrazol-1 -yl)benzyl)-4-ch.loro-2-(4-methylpiperazin-1 -

yl)quinolin-6-yl)(l -methyl-lH-imidazol-5-yl)(6-(trif[uoromethyl)pyridin-3-yI)rn.ethanol are 

excluded from the embodiment. 

In another embodiment of the invention: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide, 

imidazolyl, phenyl, thiophenyl, benzoxazolyi, and pyrazolyl are optionally substituted with 

C(0)C(34)alkyl (including ('•())('! h). C(C))NH2, Qi^alkyl (including CH3, and CH2CH3), CF3, 

CH2CF3, CI. F, -CN, ()C;i t;aik> ] (including OCH3), N(C0.4)alkyl)2 (including N(CH3)2), -

{C11 *•):OC11;~ SC(i-4)alkyl (including SCH3), OH, C02H, CO>C,i ;,alkyl (including C02C(CH3)3), 

OCF3, OCHF2, SO ('If:. S02NH2, or OCH2OCH3; and optionally substituted with up to two 

additional substituents independently selected from the group consisting of CI, OCH3, and CH3; 

and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one 

or two CH3 groups; 

R2 is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl, 

pyrazinyl, oxazolyl, isoxazolyl, N-acetyl piperidinyl, l-H-piperidinyl, N-Boc-piperidinyl, N-Qi-

2)alkyl-piperidinyl, thiazolyl, pyridazyl, i-(3-methoxypropyl)-imidazolyl, or 1-C(i_2)alkyl 

imidazolyl; wherein said 1-C(i_2)alkyl imidazolyl is optionally substituted with up to two 

additional CH3 groups, or one substituent selected from the group consisting of 8CH3, and CI; 

and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to two subsitutents 

independently selected from the group consisting of SQ2CH3, S02NH2, C(Q)NH2, -CN, QCH3, 
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CFj, CI, and CH3; and said thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up 

to two CH3 groups; and said 1-methyl pyrazolyl is optionally substituted with up to two 

additional CH3 groups; 

R3 is H, OH, OCH3, orNH2; 

R4 is H, or F; 

R" is H, CI, -CN, CF3, SC(t_4)aIkyl (including SCH3), GC.^alkyl, (including OC(f.3)alkyl) 

OH, C,j :;,a!k\ 1. \{CI 1;)()('! h. NH(C(i_4)alkyl) (including XI l(( .<.alky!)). \(C, j ;;alk\ 1 > . 

(including N(C<j-2)alkyl)2), or 4-hydroxy-piperidinyl; 

R6 is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said phenyl or said pyridyl is optionally substituted with OCF3, SO2CH3, CF3, CHF2, 

pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, CH3, OCH3, N(CH3)2, S02NH2, 

CONH?, CI, F, -CN, CO .il. OH, CH2OH, NHCOCH3, or COCH3; 

R7 is H, CI, -CN, Chalky! OC,: nalkylCT: (including OCH2CF3), OCH2CH2OC(S.. 

4)alkyl (including OCH2CH2OCH3), CF3, SCI iX.V/v. C(0)NA1A2 (including C(0)NHCH3), 

N(CH3)C(2..4;)alkylNA1A2 (including N(CH3)CH2CH2NA1A2), OC^alkylNA'A2 (including 

OCH2CH2NA1A2), OC(M)alkyl (including OC(i-3)alkyl), OCH2-(l -methyl )-imidazol-2-yl, 

imidazolyl, furyl, pyrazolyl, pyridyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is 

optionally substituted with one CH3 group; 

A is H, or C {i.-4kyl; 

A2 is H, C(i-4)alkyl, C(i-4)alkylOC(i_4)alk.yl, Qi^alkylOH, C(0)C(i_4)alkyl (including 

C(0)C(j_2)alkyl), or OC(i-4)alkyl (including OCH3); or A1 and A2 may be taken together with their 

attached nitrogen to form a ring selected from the group consisting of: 

f -KD -HC KX, l +NC~VR" 
1 ? ? ? ? 5 5 ? 

^ / \ 
-|-N O -f-N IM-R^ 

x-—• , and \—>' ; 

Ra is H, F, OC(i_4)alkyl (including OCH3), or OH; 

Rb is Cfi_4)alkyl (including CH3), C(0)CH3, or phenyl; 

R8 is H, CH3, OCH3, or F; 

R9 is H, or F; 

and pharmaceutically acceptable salts thereof; 
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provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis( 1,2,5-

trimethyl-1H-imidazol-4-yl)methanol, N-(2-((3-(4-( 1 H-pyrazol-1 -yl)benzyl)-6-((4-

chlorophenyl)(hydroxy)( 1 -methyl-1 H-imidazol-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)acetamide and (3-(4-(lH-pyrazol-1 -yl)benzyl)-4-ehloro-2-(4-methylpiperazin-1 -

yl)quinolin-6-yl)(l-methyl-lH-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol are 

excluded from the embodiment. 

In another embodiment of the invention: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide, 

imidazolyl, phenyl, thiophenyl, benzoxazolyi, and pyrazolyl are optionally substituted with 

8O2CH3, C(0)CH3, C(0)NH2, C FI =. CH2CH3, CF3, CI, F, -CN, OCH3, N(CH3)2, ~(CH2)3OCH3, 

SCFI3, OH, C02H, C02C(CH3)3, or OCH2OCH3; and optionally substituted with up to two 

additional substituents independently selected from the group consisting of CI, OCFI3, and CI Ik 

and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one 

or two CH3 groups; 

Rz is 1 -methyl-1,2,3-triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazol-4-yl, 

pyrimidin-5-yl, pwidazyl, pyrazin-2-yl, isoxazolyl, N-acetyl piperidinyl, l-H-piperidinyl, N-

Boc-piperidinyl, N-C(i-2)alkyl-piperidinyl, thiazol-5-yl, l-(3-methoxypropyl)-imidazol-5-yl, or 1-

C(i_2)alkyl imidazol-5-yl (including 1-ethyl imidazol-5-yl and 5-methyl imidazol-5-yl); wherein 

said 1-C(i_2)alkyl imidazol-5-yl (including 1-methyl imidazol-5-yl) is optionally substituted with 

up to two additional CH3 groups, or one substituent selected from the group consisting of SCH3, 

and CI; and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to two 

substituents independently selected from the group consisting of C(0)NH2, -CN, OCH3, CF3, CI, 

and CH3; and said thiazol-5-yl, and said isoxazolyl are optionally substituted with up to two CH3 

groups; and said 1-methyl pyrazol-4-yl is optionally substituted with up to two additional CH3 

groups; 

R is H, OH, OCH3, or \H>: 

R4 is H, or F; 
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R5 is H, Ci, -CN, CF3, SCHJ, OQv^alkyl (including OCH3), OH, Chalky 1 (including 

CH3), N(CH3)OCH3, NH(C(i_2)alkyr)/N(C( j_2)alkyi)2, or 4-hydroxy-piperidinyl; 

R6 is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is 

optionally substituted with OCF3, SO2CH3, CF3, CHF2, imidazol-l-yl, pyrazol-l-yl, 1,2,4-triazol-

l-yl, CIS:. OCH3, CI, F, or -CN; 

R7 is H, CI, -CN, C(i_4).alkyl (including C0.3)alkyl), OCH2CF3, OCH2CH2OCH3, CF3, 

SCH3, NA1 A2, C(0)\i!('!!;. N^^CFIJCHJNA'A2, OC! l.-C 11 :XA! V. OC(].3)alkyl, OCH2-(l-

methyl)-imidazol-2-yl, imidazol-2-yl, fur-2-yl, pyrazol-4-yl, pyrid-3-yl, or pyrimidin-5-yl; 

wherein said imidazolyl or pyrazolyl is optionally substituted with one CH3 group; 

A1 is H, or C(i.4)alkyl; 

A2 is H, C(i4)alkyl, C(i_4)alkylOC(j-4)alkyI, C(i_4)alkylOH, C(0)C(j-2)alkyl, or OCH3; or A5 

and A may be taken together with their attached nitrogen to form a ring selected from the group 

consisting of: 

1 p 1 ^ Kx" ! ? +v>R-
1 59? 5 ? 5 ? 

/— /—^ 
-l-N O -|-N H~ Rb 

\—7' , and N*—; 

Ra is H, F, OCH3, or OH; 

Rb is CHj, or phenyl; 

R8 is H, CH3, OCH3, or F; 

R9 is H, or F; 

and pharmaceutically acceptable salts thereof; 

provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis(l,2,5-

trimethyl-1 H-imidazol-4-yl)methanol, N-(2-((3-(4-( 1 H-pyrazol-1 -yl)benzyi)-6-((4-

chlorophenyl)(hydroxy)(l-methyl-1 H-imidazo l-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)acetamide and (3-(4-(lH-pyrazol-l-yl)benzyl)-4-chloro-2-(4-methylpiperazin-l-

yl)quinolin-6-yl)(l-methyl-1 H-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol are 

excluded from the embodiment. 

In another embodiment of the invention: 
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Rs is imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl, thiazolyl, pyridyl, piperidinyl, 

phenyl, or oxazolyl; wherein said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally 

substituted with SO2CH3, C(0)CH3, CH3, CF3, CI, F, -CN, OCH3, or NXCHj)?; and optionally 

substituted with up to one additional group independently selected from CI, OCH3, and CH3; 

and wherein said triazolyl, oxazolyl, and thiazolyl are optionally substituted with one or two CH3 

groups; 

R2 is 1 -methyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-methyl pyrazol-4-yI, thiazol-5-yl, N-acetyl-

piperidin-4-yl, 1,2-dimethyl imidazol-5-yl or 1-methyl imidazol-5-yl; 

R3 is OH; 

R4 is H; 

R5 is H, CI, -CN, CF3, CH3, OH, N(CH3)OCH3, or OCH3; 

R6 is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is 

optionally substituted with pyrazol-l-yl, 1,2,4-triazol-l-yl, CF3, GCH3, SO2CR3, CI, F, or -CN; 

R7 is CI, -CN, CF3, C(i.4)alkyl, NA]A2, C(0)NHCH3, OCH2CH2OCH3, I-methyl 

imidazol-2-yl, 1-methyl pyrazol-4-yl, or OC(i..2)alk.yl; 

A1 is C(i_2)alkyl; 

A2 is C(i-2)alkyl, CH2CH2OCH3, or OCH3; or A1 and Az may be taken together with their 

attached nitrogen to form a ring selected from the group consisting of: 

Ra is OH, OCH3, F; 

Rs is H, CH3, OCH3, or F; 

R9 isH; 

and pharmaceutical!y acceptable salts thereof. 

In another embodiment of the invention: 

R' is imidazolyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, or oxazolyl; wherein 
said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally substituted with C(0)CH3, CH3, 
CF3, CI, F, -CN, OCH3, or N(CH3)2; and optionally substituted with up to one additional group 

independently selected from CI, OCH3, and CH3; and wherein said triazolyl, oxazolyl, and 

thiazolyl are optionally substituted with one or two CH3 groups; 
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R2 is 1 -methyl-1,2,3-triazol-5-yl, pyrid-3-yl, 1-methyl pyrazol-4-yl, tliiazoi-5-yl, N-

a.cetyl-piperidin-4-yl, 1,2-dimethyl imidazol-5-yl, or 1-methyl imidazol-5-yl; 

R3 is OH; 

R1 is H; 

R5 is H, CI, -CN, CF-j, CH3, or OCH3; 

R° is phenyl, thiophen-2-yl, or benzothiophen-2-yl; wherein said phenyl is optionally 

substituted with pyrazol-l-yl, 1,2,4-triazol-l-yl, OCH3, S02CH3, CI, F, CF3, or -CN; 

R" is CI, -CN, CH3, NA'A2, C(0)NHCH3, or OQi^alkyl; 

A1 is C(i-2)tilkyl; 

A2 is C(i.2)alkyl, or OCH3; or A1 and A" may be taken together with their attached 

nitrogen to form a ring which is: 

R8 is H, CH3, OCH3, or F; 

R9 is H; 

and pharmaceutical^ acceptable salts thereof. 

Another embodiment of the invention is a compound selected from the group consisting of: 
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and pharmaceutical!)' acceptable salts thereof. 

Another embodiment of the invention is a compound selected from the group consisting of: 

CF3 

N^N" 
C! 

F,C ^ '" v. ^ CF3 
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F 

and pharmaceutical!}' acceptable salts thereof. 

Another embodiment of the invention is the combined sum of the preceeding two embodiments. 

Another embodiment of the invention comprises a compound which is 

and pharmaceutically acceptable salts thereof. 

Another embodiment of the invention is a compound selected from the group consisting of: 
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and pharmaceutical!}/ acceptable salts thereof. 
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and pharmaceutical!}/ acceptable salts thereof. 

In another embodiment of the invention: 

R1 is phenyl, pyridyl, l-methyl-imidazol-5-yl, 1-methyl-1,2,3triazol-5-yl, 2,4-dimethyl-

oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with -CN, or CI; wherein 

said pyridyl is optionally substituted with up to two CH3 groups or one CF3 group; wherein said 

l-methyl-imidaz.ol-5-yl is optionally substituted with an additional methyl group; and wherein 

said thiazolyl is optionally substituted with up to two CH3 groups; 

R2 is N-acetyl piperidinyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N~ 

Boc-azetidin-3-yl, pyridyl, 1-methyl-1,2,3triazol-5-yl, or 1 -methyl-imidazol-5-yl, wherein said 

1 -methyl-imidazol-5-yl is optionally substituted with an additional methyl group; 

R3 is OH 

R4 is H 

R5 is CI, -CN, or OCH3; 

R6 is phenyl; wherein said phenyl is substituted with pyrazolyl, CI, or CF3; 

R7 is CI, -CN, CH2CH3, or OCH3; 

Rs is H, or CH3; 

R9isH; 

and pharmaceutical!y acceptable salts thereof; 

In another embodiment of the invention: 

R1 is phenyl, pyridyl, 1 -methyl-imidazol-5-yl, 1 -methyl-1,2,3triazol-5-yl, 2,4-dimethyl-

oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with -CN, or CI; wherein 

said pyridyl is optionally substituted with up to two CH3 groups or one CF3 group; wherein said 

l-methyl-imidazol-5-yl is optionally substituted with an additional methyl group; and wherein 

said thiazolyl is optionally substituted with up to two CH3 groups; 

R2 is pyridyl, 1-methyl-1,2,3triazol-5-yl, or l-methyl-imidazol-5-yl, wherein said 1-

methyl-imidazol-5-yl is optionally substituted with an additional methyl group; 

R. is Oil 

R4isH 

R is CI, -CN, or OCH3; 
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R6 is phenyl; wherein said phenyl is substituted with pyrazolyl, CI, or CF3; 

R7 is CI, -CN, CH2CH3, or OCH3; 

R8 is H, or CI h: 

R9 is H; 

and pharmaceutical^ acceptable salts thereof; 

In another embodiment of the invention: 

R1 is phenyl, pyridyl, 1 -methyl-imidazol-5-yl, 1 -methyl-1,2,3triazol-5-yl, 2,4-dimethyl-

oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with -CN, or CI; wherein 

saidpyridy] is optionally substituted with up to two CH3 groups or one CF3 group; wherein said 

l-methyl-imidazol-5-yl is optionally substituted with an additional methyl group; and wherein 

said thiazolyl is optionally substituted with up to two CH3 groups; 

R" is pyridyl, 1-methyl-1,2,3triazol-5-yl, or l-methyl~imidazol~5-yl, wherein said 1-

m.ethyl-imidazol-5-yl is optionally substituted with an additional methyl group; 

R3 is OH 

R4 is H 

R5 is CI, -CN, or OCH3; 

R6 is phenyl; wherein said phenyl is substituted with pyrazolyl, CI, or CF3; 

R/ is CI, -CN, or Q-fcCHi; 
R8 is H, or (!!,: 

R9 is H; 

and pharmaceutically acceptable salts thereof; 

In another embodiment of the invention: 

R' is phenyl, pyridyl, 1 -methyl-imidazol-5-yl, 1 -methyl-1,2,3triazol-5-yl, 2,4-dimethyl-

oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with -CN, or CI; wherein 

said pyridyl is optionally substituted with up to two CH3 groups or one CF3 group; wherein said 

1 -methyl-imidazol-5-yl is optionally substituted with an additional methyl group; and wherein 

said thiazolyl is optionally substituted with up to two CH3 groups; 

R2 is N-acetyl piperidinyl, N-acetyl-a.zetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, or N-

Boc-azetidin-3-yl; 
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R3 is OH 

R4isH 

R5 is CL -CN, or OCH3; 

R° is phenyl; wherein said phenyl is substituted with pyrazolyl, CI, or CF3; 

R7 is CL -CN, or CH2CH3; 

R8 is H, or ( 11 . : 

R9 is H; 

and pharmaceutically acceptable salts thereof; 

In another embodiment of the invention: 

R! is phenyl, pyridyl, l-methyl-imidazol-5-yl, 1-methyl-1,2,3triazol-5-yl, 2,4-dimethyl-

oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with -CN, or CI; wherein 

said pyridyl is optionally substituted with up to two CH3 groups or one CF3 group; wherein said 

l-metbyl-imidaz.ol-5-yl is optionally substituted with an additional methyl group; and wherein 

said thiazolyl is optionally substituted with up to two CH3 groups; 

R2 is N-acetyl piperidinyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, or N~ 

Boc-azetidin-3-yl; 

R3 is OFI 

R4 is H 

R5 is CI, -CN, or OCH3; 

R6 is phenyl; wherein said phenyl is substituted with pyrazolyl, CI, or CF3; 

R7 is CI, -CN, CH2CH3, or OCH3; 

R8 is H, or (11:: 

R' is H; 

and pharmaceutically acceptable salts thereof; 

Another embodiment of the invention comprises a compound of Formula I and a 

pharmaceutically acceptable carrier. 
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The present invention also provides a method for preventing, treating or ameliorating an RORyt 

mediated inflammatory syndrome, disorder or disease comprising administering to a subject in 

need thereof an effective amount of a compound of Formula I or a form, composition or 

medicament thereof. 

The present invention provides a method of preventing, treating or ameliorating a syndrome, 

disorder or disease, wherein said syndrome, disorder or disease is selected from the group 

consisting of: ophthalmic disorders, uveitis, atherosclerosis, rheumatoid arthritis, psoriasis, 

psoriatic arthritis, atopic dermatitis, multiple sclerosis, Crohn's Disease, ulcerative colitis, 

ankylosing spondylitis, nephritis, organ allograft rejection, fibroid lung, systic fibrosis, renal 

insufficiency, diabetes and diabetic complications, diabetic nephropathy, diabetic retinopathy, 

diabetic retinitis, diabetic microangiopathy, tuberculosis, chronic obstructive pulmonary disease, 

sarcoidosis, invasive staphylococcia, inflammation after cataract surgery, allergic rhinitis, 

allergic conjunctivitis, chronic urticaria, systemic lupus erythematosus, asthma, allergic asthma, 

steroid resistant asthma, neutrophilic asthma, periodontal diseases, periodonitis, gingivitis, gum 

disease, diastolic cardiomyopathies, cardiac infarction, myocarditis, chronic heart failure, 

angiostenosis, restenosis, reperfusion disorders, glomerulonephritis, solid tumors and cancers, 

chronic lymphocytic leukemia, chronic myelocytic leukemia, multiple myeloma, malignant 

myeloma, Hodgkin's disease, and carcinomas of the bladder, breast, cervix, colon, lung, prostate, 

or stomach comprising administering to a subject in need thereof an effective amount of a 

compound of Formula I or a form, composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is selected from the group consisting of: 

rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis, 

ankylosing spondylitis, Crohn's disease, and ulcerative colitis. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is selected from the group consisting of: 

rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis, 

ankylosing spondylitis, Crohn's disease, and ulcerative colitis comprising administering to a 
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subject in need thereof an effective amount of a compound of Formula I or a form, composition 

or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is selected from the group consisting of: 

rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis, 

ankylosing spondylitis, Crohn's disease, neutrophilic asthma, steroid resistant asthma, multiple 

sclerosis, systemic lupus erythematosus, and ulcerative colitis comprising administering to a 

subject in need thereof an effective amount of a compound of Formula I or a form, composition 

or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is selected from the group consisting of: 

rheumatoid arthritis, and psoriasis comprising administering to a subject in need thereof an 

effective amount of a compound of Formula I or a form, composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, in a subject in need thereof comprising administering to the subject an effective amount 

of the compound of Formula I or composition or medicament thereof in a combination therapy 

with one or more anti-inflammatory agents, or immunosuppressive agents, wherein said 

syndrome, disorder or disease is selected from the group consisting of: rheumatoid arthritis, and 

psoriasis. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is rheumatoid arthritis, comprising 

administering to a subject in need thereof an effective amount of a compound of Formula I or a 

form, composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is psoriasis comprising administering to a 
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subject in need thereof an effective amount of a compound of Formula I or a form, composition 

or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is chronic obstructive pulmonary disorder 

comprising administering to a subject in need thereof an effective amount of a compound of 

Formula I or a form, composition or medicament thereof. 

The present, invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is psoriatic arthritis comprising 

administering to a subject in need thereof an effective amount of a compound of Formula I or a 

form, composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is ankylosing spondylitis comprising 

administering to a subject in need thereof an effective amount of a compound of Formula I or a 

form, composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is Crohn's disease comprising administering 

to a subject in need thereof an effective amount of a compound of Formula I or a form, 

composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is ulcerative colitis comprising administering 

to a subject in need thereof an effective amount of a compound of Formula 1 or a form, 

composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is neutrophilic asthma comprising 
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administering to a subject in need thereof an effective amount of a compound of Formula I or a 

form, composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is steroid resistant asthma comprising 

administering to a subject in need thereof an effective amount of a compound of Formula I or a 

form, composition or medicament thereof. 

The present, invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is multiple sclerosis comprising 

administering to a subject in need thereof an effective amount of a compound of Formula I or a 

form, composition or medicament thereof. 

The present invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is systemic lupus erythematosus comprising 

administering to a subject in need thereof an effective amount of a compound of Formula I or a 

form, composition or medicament thereof. 

The invention also relates to methods of modulating RORyt activity in a mammal by 

administration of an effective amount, of at least, one compound of Formula I. 

The present, invention provides a method of treating or ameliorating a syndrome, disorder or 

disease, wherein said syndrome, disorder or disease is selected from the group consisting of: 

inflammatory bowel diseases, rheumatoid arthritis, psoriasis, chronic obstructive pulmonary 

disorder, psoriatic arthritis, ankylosing spondylitis, neutrophilic asthma, steroid resistant asthma, 

multiple sclerosis, and systemic lupus erythematosus comprising administering to a subject in 

need thereof an effective amount of a compound of Formula I or a form, composition or 

medicament thereof. 

The present invention provides a method of treating or ameliorating an inflammatory bowel 

disease, wherein said inflammatory bowel disease is Crohn's disease comprising administering 
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to a subject in need thereof an effective amount of a. compound of Formula i or a form, 

composition or medicament thereof. 

The present invention provides a method of treating or ameliorating an inflammatory bowel 

diseases, wherein said inflammatory bowel disease is ulcerative colitis comprising administering 

to a subject in need thereof an effective amount of a compound of Formula J or a form, 

composition or medicament thereof. 

DEFINITIONS 

The term "administering" with respect to the methods of the invention, means a method for 

therapeutically or prophylactically preventing, treating or ameliorating a syndrome, disorder or 

disease as described herein by using a compound of Formula I or a form, composition or 

medicament thereof. Such methods include administering an effective amount of said 

compound, compound form, composition or medicament at different times during the course of a 

therapy or concurrently in a combination form. The methods of the invention are to be 

understood as embracing all known therapeutic treatment regimens. 

The term "subject" refers to a patient, which may be animal, typically a mamma], typically a 

human, which has been the object of treatment, observation or experiment and is at risk of (or 

susceptible to) developing a syndrome, disorder or disease that is associated with abberant 

RORyt expression or RORyt overexpression, or a patient with an inflammatory condition that 

accompanies syndromes, disorders or diseases associated with abberant RORyt expression or 

RORyt overexpression. 

The term "effective amount" means that amount of active compound or pharmaceutical agent 

that elicits the biological or medicinal response in a tissue system, animal or human, that is being 

sought by a researcher, veterinarian, medical doctor, or other clinician, which includes 

preventing, treating or ameliorating the symptoms of a syndrome, disorder or disease being 

treated. 
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As used herein, the term "composition" is intended to encompass a product comprising the 

specified ingredients in the specified amounts, as well as any product which results, directly or 

indirectly, from combinations of the specified ingredients in the specified amounts. 

The term "alkyl" refers to both linear and branched chain radicals of up to 12 carbon atoms, 

preferably up to 6 carbon atoms, unless otherwise indicated, and includes, but is not limited to, 

methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, 

isohexyl, heptyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, undecyl and dodecyl. Any alkyl 

group maybe optionally substituted with one GCSHi, one OH, or up to two fluorine atoms. 

The term "Q#*/' (where a and b are integers referring to a designated number of carbon atoms) 

refers to an alkyl, alkenyl, alkynyl, alkoxy or cycloalkyl radical or to the alkyl portion of a 

radical in which alkyl appears as the prefix root containing from a to b carbon atoms inclusive. 

For example, C(i4) denotes a radical containing 1, 2, 3 or 4 carbon atoms. 

The term "cycloajkyl" refers to a saturated or partially unsaturated monocyclic or bicyclic 

hydrocarbon ring radical derived by the removal of one hydrogen atom from a single ring carbon 

atom. Typical cycloalkyl radicals include cyclopropyl, cyclobutyl, cyclopentyl, c-yclopentenyl, 

cyclohexyl, cyclohexenyl, cycloheptyl and cyclooctyl. Additional examples include C(3_ 

6)cycloalkyl, C(5_8)cycloalkyl, decahydronaphfhalenyl, and 2,3,4,5,6,7-hexahydro-lH-indenyl. 

Any cycloalkyl group may be optionally substituted with one QCPK one OH, or up to two 

fluorine atoms. 

As used herein, the term "thiophenyl" is intended to describe the radical formed by removing a 

PHARMACEUTICALLY ACCEPTABLE SALTS 

Pharmaceutically acceptable acidic/amonic salts include, and are not limited to acetate, 

benzenesulfonate, henzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate. 
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carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esyiate, fumarate, 

glyceptate, gluconate, glutamate, glycoliylarsanilate, hexylresorcinate, hydrabamine, 

hydrobromide, hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, 

maiate, maieate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mueate, 

napsylate, nitrate, pamoate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate, 

stearate, subacetate, succinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide. 

Organic or inorganic acids also include, and are not limited to, hydriodic, perchloric, sulfuric, 

phosphoric, propionic, glycolic, methanesulfonic, hydroxyethanesulfonic, oxalic, 2-

naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, saccharinic or trifluoroacetic acid, 

Pharmaceutically acceptable basic/cationic salts include, and are not, limited to aluminum, 2-

amino-2-hydroxymethyl-propane-1,3-diol (also known as tris(hydroxymethyl)aminomethane, 

tromethane or "TRIS"), ammonia, benzathine, /-butylamine, calcium, calcium gluconate, 

calcium hydroxide, chloroprocaine, choline, choline bicarbonate, choline chloride, 

cyclohexylamine, diethanolamine, ethylenediamine, lithium, LiOMe, L-lysine, magnesium, 

meglumine, NH3, NH4OH, N-rnethyl-D-glucamine, piperidine, potassium, potassiunW-butoxide, 

potassium hydroxide (aqueous), procaine, quinine, sodium, sodium carbonate, 

sodium-2-ethylhexanoate, sodium hydroxide, triethanolamine, or zinc, 

METHODS OF USE 

The present invention is directed to a method for preventing, treating or ameliorating a RORyt 

mediated inflammatory syndrome, disorder or disease comprising administering to a subject in 

need thereof an effective amount, of a compound of Formula I or a form, composition or 

medicament thereof. 

Since RORyt is an N-terminal isoform of RORy, it is recognized that compounds of the present 

invention which are modulators of RORyt are likely to be modulators of RORy as well-

Therefore the mechanistic description "RORyt modulators" is intended to encompass RORy 

modulators as well. 

When employed as RORyt modulators, the compounds of the invention may be administered in 

an effective amount within the dosage range of about 0.5 mg to about 10 g, preferably between 
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about 0.5 mg to about 5 g, in single or divided daily doses. The dosage administered will be 

affected by factors such as the route of administration, the health, weight and age of the recipient, 

the frequency of the treatment and the presence of concurrent and unrelated treatments. 

It is also apparent to one skilled in the art that the therapeutically effective dose for compounds 

of the present invention or a pharmaceutical composition thereof will vary according to the 

desired effect. Therefore, optimal dosages to be administered may be readily determined by one 

skilled in the art and will vary with the particular compound used, the mode of administration, 

the strength of the preparation, and the advancement of the disease condition. In addition, 

factors associated with the particular subject being treated, including subject age, weight, diet, 

and time of administration, will result in the need to adjust the dose to an appropriate therapeutic 

level. The above dosages are thus exemplary of the average case. There can, of course, be 

individual instances where higher or lower dosage ranges are merited, and such are within the 

scope of this invention. 

The compounds of Formula I may be formulated into pharmaceutical compositions comprising 

any known pharmaceutically acceptable carriers. Exemplary carriers include, but are not limited 

to, any suitable solvents, dispersion media, coatings, antibacterial and antifungal agents and 

isotonic agents. Exemplary excipients that may also be components of the formulation include 

fillers, binders, disintegrating agents and lubricants. 

The pharmaceutically-acceptable salts of the compounds of Formula I include the conventional 

non-toxic salts or the quaternary ammonium salts which are formed from inorganic or organic 

acids or bases. Examples of such acid addition salts include acetate, adipate, benzoate, 

benzenesulfonate, citrate, camphorate, dodecylsulfate, hydrochloride, hydrobromide, lactate, 

maleate, methanesulfonate, nitrate, oxalate, pivalate, propionate, succinate, sulfate and tartrate. 

Base salts include ammonium salts, alkali metal salts such as sodium and potassium salts, 

alkaline earth metal salts such as calcium and magnesium salts, salts with organic bases such as 

dicyclohexylamino salts and salts with amino acids such as arginine. Also, the basic nitrogen-

containing groups may be quaternized with, for example, alkyl halides. 
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The pharmaceutical compositions of the invention may be administered by any means that 

accomplish their intended purpose. Examples include administration by parenteral, 

subcutaneous, intravenous, intramuscular, intraperitoneal, transdermal, buccal or ocular routes. 

Alternatively or concurrently, administration may be by the oral route. Suitable formulations for 

parenteral administration include aqueous solutions of the active compounds in water-soluble 

form, for example, water-soluble salts, acidic solutions, alkaline solutions, dextrose-water 

solutions, isotonic carbohydrate solutions and cyclodextrin inclusion complexes. 

The present invention also encompasses a method of making a pharmaceutical composition 

comprising mixing a pharmaceutically acceptable carrier with any of the compounds of the 

present invention. Additionally, the present invention includes pharmaceutical compositions 

made by mixing a pharmaceutically acceptable carrier with any of the compounds of the present, 

invention. 

POLYMORPHS AND SOLVATES 
Furthermore, the compounds of the present invention may have one or more polymorph or 

amorphous crystalline forms and as such are intended to be included in the scope of the invention. 

In addition, the compounds may form solvates, for example with water (i.e., hydrates) or 

common organic solvents. As used herein, the term "solvate" means a physical association of 

the compounds of the present invention with one or more solvent molecules. This physical 

association invol ves varying degrees of ionic and covalent bonding, including hydrogen bonding. 

In certain instances the solvate will be capable of isolation, for example when one or more 

solvent molecules are incorporated in the crystal lattice of the crystalline solid. The term 

"solvate" is intended to encompass both solution-phase and isolatable solvates. Non-limiting 

examples of suitable solvates include ethanolates, methanolates, and the like. 

It is intended that the present invention include within its scope polymorphs and solvates of the 

compounds of the present invention. Thus, in the methods of treatment of the present invention, 

the term "administering" shall encompass the means for treating, ameliorating or preventing a 

syndrome, disorder or disease described herein with the compounds of the present invention or a 
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polymorph or solvate thereof, which would obviously be included within the scope of the 

invention albeit not specifically disclosed. 

In another embodiment, the invention relates to a compound as described in Formula I for use as 

a medicament. 

In another embodiment, the invention relates to the use of a compound as described in Formula I 

for the preparation of a medicament for the treatment, of a disease associated with an elevated or 

aberrant RORyt activity. 

The present invention includes within its scope prodrugs of the compounds of this invention. In 

general, such prodrugs will be functional derivatives of the compounds which are readily 

convertible in vivo into the required compound. Thus, in the methods of treatment of the present 

invention, the term "administering" shall encompass the treatment of the various disorders 

described with the compound specifically disclosed or with a compound which may not be 

specifically disclosed, but which converts to the specified compound in vivo after administration 

to the patient. Conventional procedures for the selection and preparation of suitable prodrug 

derivatives are described, for example, in "Design of Prodrugs", Ed. H. Bundgaard, Elsevier, 

1985. 

Furthermore, it is intended that within the scope of the present invention, any element, in 

particular when mentioned in relation to a compound of Formula (I), shall comprise all isotopes 

and isotopic mixtures of said element, either naturally occurring or synthetically produced, either 

with natural abundance or in an isotopically enriched form. For example, a reference to 
1 3 hydrogen includes within its scope H, (D), and H (T). Similarly, references to carbon and 

oxygen include within their scope respectively 12C, 13C and 14C and l60 and 180. The isotopes 

may be radioactive or non-radioactive. Radiolabeled compounds of formula (I) may comprise a. 

radioactive isotope selected from the group of 3II, l!C, !"F, 322I, 32jI, i25I, i3lI, /jBr, ,6Br, ' 'Br and 
S2Br, Preferably, the radioactive isotope is selected from the group of 3II, !lC and 18F. 
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Some compounds of the present invention may exist as atropisomers. Atropisomers are 

stereoisomers resulting from hindered rotation about single bonds where the sterie strain barrier 

to rotation is high enough to allow for the isolation of the eonformers. It is to be understood that 

all such eonformers and mixtures thereof are encompassed within the scope of the present 

invention. 

Where the compounds according to this invention have at least one stereo center, they may 

accordingly exist as enantiomers or diastereomers. It is to be understood that all such isomers 

and mixtures thereof are encompassed within the scope of the present invention. 

Where the processes for the preparation of the compounds according to the invention give rise to 

mixture of stereoisomers, these isomers may be separated by conventional techniques such as 

preparative chromatography. The compounds may be prepared in raeemic form, or individual 

enantiomers may be prepared either by enantiospeeific synthesis or by resolution. The 

compounds may, for example, be resolved into their component enantiomers by standard 

techniques, such as the formation of diastereomerie pairs by salt formation with an optically 

active acid, such as (-)-di-p-toluoyl-D-tartaric acid and/or (+)-di-p-toluoyl-L-tartaric acid 

followed by fractional crystallization and regeneration of the free base. The compounds may 

also be resolved by formation of diastereomerie esters or amides, followed by chromatographic 

separation and removal of the chiral auxiliary. Alternatively, the compounds may be resolved 

using a chiral HPLC column. 

During any of the processes for preparation of the compounds of the present invention, it may be 

necessary and/or desirabl e to protect sensitive or reacti ve groups on any of the molecul es 

concerned. This may be achieved by means of conventional protec ting groups, such as those 

described in Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; 

and T.W. Greene & P.G.M. Wilts, Protective Groups in Organic Synthesis. John Wiley & Sons, 

1991. The protecting groups may be removed at a convenient subsequent stage using methods 

known from the art. 

ABBREVIATIONS 
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Herein and throughout the application, the following abbreviations may be used. 

A angstrom 

Ac acetyl 

AC2O acetic anhydride 

Boc tert-butyioxyearbonyl 

RHT butylated hydroxytoluene 

br broad 

Bu butyl 

n-BuLi n-butyl lithium 

d doublet 

dba dibenzy 1 id eneacetone 

DCM dichloromethane 

Dess-Martin periodinane 1,1,1 -tris( ac-etyloxy)-1,1 -dihydro-1,2-benzi odoxol-3-( I H)-one 

DMA dimethylacetami de 

DMF Ar,yV-dimethylformamide 

DMSO dimethyl sulfoxide 

dppf (dipbenylphospbino)ferrocene 

Eaton's Reagent 7.7 wt% phosphorus pentoxide solution in methanesulfonic acid 

EDCI A^3-dimethylammopropyl)~Ar'-ethylcarbodiimide hydrochloride 

EtMgBr ethylmagnesium bromide 

ESI electrospray ionization 

Et ethyl 

Et-)0 diethyl ether 

EtOAc ethyl acetate 

EtOH ethyl alcohol 

Et.SiCl chlorotriethylsilane 

HATU 0-(7-azabenzotriazol-l-yl)-A'',Ar,A? 7 ,N7 -tetramethyluronium 

hexafl uor opho sphate 

HPL.C high pressure liquid chromatography 

Hz hertz 
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iPr, i-Pr, /Pr, or /"-Pr 

i-PrOH 

KHMDS 

LCMS 

LDA 

m. 

M 

Me 

Meldrum's acid 

MeOH 

MHz 

min 

mL 

MTBE 

nBu, n-Bu, «Bu, or «~Bu 
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uv ultra-violet 

X-Phos 2-dicyelohexylpliosphino-2',4',6'-triisopropylbiphenyl 

GENERAL SCHEMES: 

Compounds of Formula I in the present invention can be synthesized in accordance with the 

general synthetic methods known to those who are skilled in the art. The following reaction 

schemes are only meant to represent examples of the invention and are in no way meant to be a 

limit of the invention. 

Scheme 1 describes the preparation of 6-bromo or 6-iodoquinolines of formula VI by various 

methods (path 1 to 5). As illustrated in path 1, the 2-substituted malonic acids IV (Q ::: H) can be 

prepared by addition of aromatic aldehydes to Meldrum's acid or dialkyl malonates as described 

by D. B. Ramachary et al, (Tetrahedron Letters 47 (2006) 651-656) followed by aqueous base 

hydrolysis under either microwave conditions or by heating at temperatures between 100 and 

115 °C, or treatment with an acid such as trifluoracetic acid in water at temperatures ranging 

from room temperature to 100 °C. Haloanilines V (Z = Br or I) can be condensed with malonic 

acids IV (Q = H) in phosphorus oxychloride at temperatures between 80 - 120 °C affording 6-

haloquinolines VI wherein R3 and R ; are CI. Displacement of the 2-C1 of 2,4-dichloroquinoline 

VI with sodium alkoxides can be accomplished in an alcoholic solvent such as methanol, ethanol 

or isopropanol or at elevated temperatures in a non-polar solvent such as toluene (Alan Osborne 

et.al. J. Chem. Soc. Perkin Trans. 1 (1993) 181 - 184 and J. Chem. Research (S), 2002, 4) to 

provide substituted quinolines VI wherein R3 is CI and R' is Qalkyl. Alternatively, as shown in 

Path 2, the haloanilines V can be treated in one pot directly with Meldrum's acid then 

subsequently heated in the presence of Eaton's reagent as described in by W.T. Gao, et. al. 

(Synthetic Communications 40 (2010) 732) to form the 4-hydroxy-2(l//)-quinolinone XLI. Once 

treated with phosphorus oxychloride as previously described, the resulting 2,4-

dichloroqui.nol.ines XLII can be deprotonated. with a strong base such as lithium 

diisopropylamide and then added to substituted benzyl bromides to afford the intermediate 

quinolines VI (wherein R5 and R' are chloro). In path 3, methyl 2-amino-5-halobenzoates VII 

can undergo acylation with acid chlorides VIII in the presence of a base such as triethylamine to 
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form an amide intermediate, which can be further treated with a base, such as sodium ethoxide or 

potassium bis(trimethylsilyl)amide, affording 6-halo-4-hydroxyquinolin-2(li/)-ones IX. 

Conversion of hydroxyquinolin-2(lH)-ones IX to 2,4-dichloroquinolines VI can be carried out in 

phosphorus oxychloride at elevated temperatures. Displacement of the CI of 2,4-

dichloroquinolines VI with disubstituted amines, such as NHMe?, NHEt2, or NHMeEt, can be 

done in a hot polar solvent, such as MeOH, EtOH, or DMF to provide 2-N(a{kyl)2quinolines VI 

wherein R7 is N(alkyl)2. In path 4, amides XI can be generated from anilines V and acids X in 

the presence of an appropriate coupling agent such as EDCI or HATU and a base such as Et^N. 

In-siiu formylation under Vilsmeier-Haack conditions (POCI3/DMF) followed by heating to 

promote ring cylization as described in W02007014940 can provide 2 -ehloroquinolines VI 

wherein R5 is II and R' is CI. 
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Scheme 1 
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PATH 5 

I {R5 = Ci, R' = CF3) 

Compounds of formula VI wherein R' is trifluoromethyl, can be prepared starting from the 2-

carboxyaniline XII as described in Path 5. One pot addition of 1,1,1-trifluoro-4-arylbutan-2-one 

XIII to 2-amino benzoic acids XII and cyclization with Eaton's reagent at elevated temperatures 

yields 4-hydroxy-2-trifluoromethylquinolines VI, wherein R5 is OH and R7 is CF3. The hydroxy! 

group could then be converted to chloro upon heating in phosphorus oxychloride to provide 6-

bromo or 6-iodoquinolines VI wherein R5 is Ci and R' is CF3. 

1 cont'd 

PATHi 
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R4 R5 
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PATH 7 
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As shown in Path 6, compounds of formula VI can also be prepared from 4-hydroxy-2(l//)-

quinolinones XLI by condensation with substituted aldehydes of the formula. R6CHQ in the 

presence of a Hantzsch ester, such as di ethyl 2,6-dimethyl-l,4-dihydropyridine-3,5-dicarboxylate, 

in solvents like etha.no 1 and pyridine to afford 2,4-dihydroxyquinolines IX, Further treatment 

with phosphorus oxychloride as previously described, can provide quinolines of formula VI 

(wherein R5 and R' are chloro). 

Compounds of formula VI, wherein R? is alkyl, can be prepared as illustrated in Path 7. 

Intermediates of formula XLIV can be prepared by deprotonation of {3-keto esters, such as ethyl 

3-oxobutanoate or ethyl 3-oxopentanoate, with a base like sodium hydride followed by 

alkylation with substituted alkyl halides such as R6CH2Br or RbCH2I. Condensation with 4-

haloaniiines (V) in the presence of an acid, such as para-toluenesulfonic acid (PTSA), in toluene 

as solvent with concomitant removal of water followed by intramolecular cyclization at elevated 

temperature affords 4-hydroxy quinolines VI, wherein R5 is OH and R? is alkyl. The hydroxyl 

group could then be converted to a chloro group upon heating in acetonitrile with phosphorus 

oxychloride to provide 6-bromo or 6-iodoquinolines VI wherein R"' is CI and R? is alkyl. 
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or R2-Z XIX K r 
xvy 

1-PrMgCI.LiCI 

PATH 1 R1 OH """Z37™"™™*" j nr rj2 7 EDCI, Et3N w i °r R -Z 
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PATH 5 
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Scheme 2 outlines synthetic routes (path 1 to 5) to aryi ketones of formula XVII, In path 1, 

Weinreb amides XV7 can be prepared from carboxylic acids XIV and N,0-

dimethylhydroxylamine hydrochloride in the presence of a base such as triethylamine or Hunig's 

base and a coupling reagent such as EDCI. The amides XV can be further treated with Grignard 

reagents such as R2MgX (X is Br or CI) XVI that can be obtained commercially or preformed by 

treatment, of RzZ XIX (Z = Br or I) with organometallic reagents such as /-PrMgCl or EtMgCl in 

THF or dichloromethane to afford the ketones XVII, wherein R1 and Rz are as defined above. 

As shown in path 2, aldehydes XVIII can also be treated with Grignard reagents, as described in 

path 1, to afford the intermediate alcohols XX. Subsequent, oxidation with Dess-Martin 
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periodinane or MnO-) in a suitable solvent such as 1,4-dioxane or tetrahydrofuran at elevated 

temperatures can provide ketones XVII. Path 3, which employs palladium catalyzed cross-

coupling of arylboronie acids XXi with acid chlorides XXII using K3PO4 as a base and 

(Phd^PdCl? as a catalyst in a. high boiling non-polar solvent such as toluene, can also be used to 

generate ketones XVII, In path 4, aryl ketones XVII, wherein R is triazolyl, can be prepared by 

treatment, of 1 -methyl- 1/f-1,2,3-triazole, made according to PCX Int. Appl. 2008098104,with n-
butyllithium followed by reaction with aldehydes XVIII to yield alcohols XX, which can 

undergo oxidation with Dess-Martin periodinane or M11O2. Path 5 exemplifies the preparation of 

symmetrical ketones XVII, wherein R1 and Rz are the same. As illustrated, an aryl or heteroaryi 

group containing an acidic proton XL (Y = R1 or R2) can be deprotonated in the presence of a 

stong base such as n-butyllithium once solubilized in a preferred solvent such as tetrahydrofuran 

at temperatures between 0 and -78 °C then added in excess to ethyl methoxy(methyl)carbamate 
1 2 to provide aryl ketones XVII wherein R and R are the same. Aryl or heteroaryi bromide XXIX 

can also be lithiated through a lithium/halogen exchange with «-butyllithium before adding in 

excess to ethyl methoxy(methyl)carbamate as previously described to provide symmetrical 

ketones XVII. 

68 



WO 2014/062658 PCT/US2013/065013 

O R4 

PATH 1 

R 
R 

Rg-^\/C02Q 

CO2Q 

FOCI, 

cr v-HCi o.„ 

(Y = R1 or R2) 

(R , R = CI) 
R8 

I (R5=CI, R7 = Oaikyi) 
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CR3 = CF3, R' = CONHMe) 

Scheme 3 shows examples of methods used to introduce either R5 or R2 to form ketoquinoiines 

of formulas XXVI (path 1 to 3), As shown in path 5, Weinreb amides XXIV can be formed 
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from 4-nitrobenzoic acids XXIII and N,0-dimethylhydroxylamine hydrochloride in the presence 

of a coupling reagent, for example, EDCI and a base such as triethylamine or Hunig's base in a 

chlorinated solvent at ambient temperature. Ketoanilines XXV can be prepared in two steps by 

reaction of the Weinreb amide XXTV with a Grignard reagent such as YMgX XXXII (X is 

bromide or chloride and Y is R1 or Rz) or one that is pre-formed by combining YZ XXIX (Z = 

Br or I and Y is R1 or R2) with an organometallie reagent, such as EtMgCI or iPrMgCl, at 0 °C to 

ambient temperature to introduce ketone functionality followed by reduction of the nitro group 

by using an appropriate reducing agent such as SnCl2.2H20 in a polar solvent such as ethanol or 

THF at refluxing temperatures. The ketoanilines XXV can then be treated with malonic acids IV 

in phosphorus oxychloride at elevated temperatures to provide ketoquinoiines XXVI wherein R3 

and R' are CI and Y is R1 or R2, The 2-C1 group can be displaced with NaOalkyl in an 

appropriate hot alcoholic solvent such as methanol, ethanol or isopropanol or in a nonpolar 

solvent such as toluene at elevated temperatures to afford quinolines XXVI, wherein RJ is CI and 

R7 is Oalkyl. Alternatively, as illustrated in Path 2, ethyl 4-aminobenzoates XXVII can be 

condensed with either malonic acid IV (Q :::: H) in phosphorus oxychloride at elevated 

temperatures or treated with activated malonic acid esters such as bis(2,4,6-trich!orophenyl)2-

benzy! malonates (Q :::: 2,4,6-trichlorophenyl) at high temperatures in the microwave followed by 

heating in phosphoryl tribromide or phosphorus oxychloride to afford cyclized quinolines 

XXVIII wherein R5 and R ' are CI or Br (Path 2), The 2,4-dibromoquinolines XXVIII can be 

further treated with triniefhyihoroxine under Suzuki reaction conditions to provide 2,4-

dimethylquinolines XXX.The ethyl ester of quinolines XXVIII and XXX can then be either 

converted to the Weinreb amide using N,0-dimethylhydroxylamine hydrochloride and 

isopropylmagnesium chloride before addition of aryl magnesium bromide or chloride YMgX 

XXXII (Y = R1 or R2) as previously described or treated directly with arylhalides XXIX (Z = Br 

or I and Y ::: R1 or R") and H-butyllithium at -78 to 0 °C to provide ketoquinoiines XXVI, 

wherein R5 and R7 are CI, Br or CH3 and Y ::: R1 or R2 and are as defined above. 

In path 3, one-pot reaction of aldehydes XXXI and Grignard reagents such as YMgX XXXII (X 

is bromide or chloride and Y is Rf or Rz) followed by treatment with i-PrMgCl and addition of 

2,2,2-trifhioro-N-methoxy-N-methylacetamide yields hydroxy! compounds XXXIII. The 

hydroxy! group can be oxidized using, for example, bleach and TEMPO. Fluoro displacement 

can then be achieved with ammonia in hot DMSO to provide anilines XXXIV. In the presence 
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of benzenesulfonic acid, condensation of anilines XXXIV and N-methyi-2-(niethylimino)-4-

arylbutanamide XXXV in hot DMSO furnishes ketoquinoiines XXVI wherein RJ is CF3, R' is 

CONHMe and Y is R1 or R2 and are as defined above. 

PATH 1 

(2= S or Br) 

PATH 2 

DMF, n-BuLi H 

1. Y—; 
(Y = R1 or R2} 

LaCi3.2U 

1n02i A 

R4 R5 

N 
R8 

XX1 

R4 R5 

(Y = R1 or 

Synthesis of the intermediate ketoquinoiines XXVI may also be achieved via chemical routes 

shown in Scheme 4. In path 1, treatment of 6-bronio or 6-iodoquinolines VI with n-BuLi 

followed by addition of aldehydes XVIII, at temperatures between 0 and -78 °C, provides 

secondary alcohol quinolines XXXVI. Final oxidation to ketoquinoline XXVI can be achieved 

with Dess-Martin periodinane or MnO?., as previously described. Alternatively, 6-bromo or 6-

iodoquinolines VI can be treated with «-BuLi at -78 °C then quenched with DMF to afford 

quinoline carboxaldehydes XXXVII. Ketoquinoiines XXVI, wherein Y is R1 or R2, can then be 

obtained in a two-step process by addition of the aldehydes XXXVII to a reaction mixture of 

aryl halides XXIX (Y = R1 or R' and Z = Br or I) and /-PrMgCLLiCl followed by oxidation with 

Mn02 (path 2). 
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(Y = R1 or 

O R4 R5 

(Y = R1 or R0 

+ A. rs-BuLi 

Y-MgX XXXIf 

IPrMgC! or 
EtMgC! 
(Y = R1 or R2) 

n-
+ Y-. or iPrMgCI 

or! 

(Y = R1 or R2, 
Z = Br or!} 

I (R3 = OH) 

S (Rd = OH) 

Scheme 5 exemplifies synthetic methods that could be used to prepare compounds of Formula I 

(paths 1 - 3), As illustrated in path 1, a mixture of the 6-bromo or 6-iodoquinolines VI in an 

appropriate solvent such as THF can be either premixed with the ketones XVII at -78 °C 

followed by addition of BuLi or can be pretreated with BuLi at -78 °C prior to the addition of the 

ketones XVII to afford the tertiary alcohols of Formula I, wherein R is OH. 

Paths 2 illustrate the formation of tertiary alcohols of Formula I by treatment of the 

ketoquinoiines XXVI(Y is R' or R"') with Grignard reagents XXXII that are either commercially 

available or can be prepared by a halogen-metal exchange of aryl halides XXIX with ethyl or 

isopropyl magnesium chloride as previously described. Similarly, as shown in Path 3, an 

organometallie reagent, such as n-BuLi can be added to an aryl halides XXIX at temperatures 

between -78 °C and ambient temperature in a. preferred solvent such as tetrahydrofuran followed 

by the addition of the qumoline ketones XXVI to afford the tertiary alcohols of Formula I 

wherein RJ is OH and R1 and Rz are as defined above. 
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PATH 
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PATH 2 
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PATH 4 
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Scheme 6 illustrates methods used to synthesize compounds of Formula I wherein either the 

chlorine at R7 or R or at both R5 and R' positions are replaced with nitrogen, oxygen, sulfur or 

alkyl groups. In path 1 and 4, nueleophilie displacement of 2,4-dichloroquinolines I (R5 and R7 

are CI) with NaO(alkyl), NaS(alkyl), such as NaOMe, NaSMe, NaOEt, or NaQ/'Pr, in an 

appropriate solvent, such as MeOH, EtOH, /-PrOH or DMF at elevated temperatures or with 

substituted hydroxy reagents such as 2-methoxyethanol in the presence of a base like sodium 

hydride in a non-polar solvent such as toluene provides compounds of Formula I wherein R5 is 

CI and R' is O(alkyl), ©(CH-^QCHs or S(alkyl) and compounds of Formula I wherein R" and R' 

are Q(alkyl) or S(alkyl). Likewise, nueleophilie displacement of 2,4-dichloroquinolines I (R5 and 

R' are CI) with primary or secondary alkyl amines, heterocyclic amines, or N,Q-
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dimethylhydroxylamine in polar solvents such as MeOH, EtOH, or Et2NCHO, or DMF provides 

quinolines of Formula I (path 2) wherein R3 is NH(alkyl), N(alkyi)2, N(CH?)OCH3, or CI, and R' 

is NH(alkyl), N(alkyl)2, N(CH3)OCH3, NA!A2, NHC^alkylNA1 A2 or N(CH3)C(2-4)alkylNA,A2, 
1 2 wherein A and A are as defined above. Introduction of cyclic amides can be accomplished 

using Buchwald palladium catalyzed coupling conditions to provide compounds of Foiinula I, 

wherein R' are rings such as azetidin-2-ones or pyrrolidin-2-ones. Replacement of chlorine at 

positions 2 and 4 of quinolines J (R5 and R' are CI) with alkyl groups can be carried out using 

Zn(alkyl)2 in the presence of K2CO3 and a palladium catalyst, such as PdC^Cdppf), to afford 2-

alkyl and 2,4-dialkylquinolines of formula I (path 3). 

Schem® 7 

§ (R5 = H or Ci, R7 = Ci) I (R5 = H or CI) I 

ArB{QH)2, K2C03 

PdCI2{dppf), A 

PATH 2 
RS 

S (R5 = H or Ci) 

Synthetic routes to compounds of Formula I, wherein R5 is H or CI or CN, and R' is CN or aryl, 

are illustrated in Scheme 7. In path I, cyanation of the 2,4-dichloroquinolines I with ZnfCN)?. in 

the presence of Zn, a palladium catalyst, such as Pd2dba3, and a ligand, such as dppf or X-phos, 

at high temperatures can provide 2-CN and 2,4-diCN quinolines of Formula I. The 2,4-

dichloroquinolines i can also undergo a Suzuki palladium catalyzed cross-coupling reaction with 

ArB(OH)? or ArB(OR)2 with a palladium catalyst, such as PdCbXdppf), yielding compounds of 

Formula I wherein R? is phenyl, substituted phenyl and five or six-memhered heteroaryls such as 

furan, pyridine, pyridazine, pyrazine, pyrimidine, pyrrole, pyrazole, or imidazole (path 2). 
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Schem® 8 
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X-
Zn(CN)2. Zn, A 
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As illustrated in Scheme 8, compounds of Formula I prepared in Schemes 6 and 7 wherein only 

Rs is a chlorine can he further substituted by treatment with alkylboronic acids or esters under 

Suzuki reaction conditions (path 1), with sodium alkoxides (path 2), or with zinc cyanide (path 3) 

using conditions previously described to provide compounds of Formula I wherein Rs is alkyl, 

O(alkyl) or CN and R' is as defined above. 
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As shown in Scheme 9, tertiary alcohols of Formula i can be treated with base, such as NaH, and 

alkylated with Mel in DMF to provide compounds of Formula, i wherein R is QMe. 

1. NaH 
2. AC2G or AcGl 
3. NH3 in MeOH, A 

I (R3 = OH) 

Synthetic routes to compounds of Formula I, wherein R3 is Nl-fe, are illustrated in Scheme 10. 

Ketimines XXXVIII may be prepared by Ti(OEt)4 mediated condensation of ketones XVII with 

2-methylpropane-2-sulfmamide in refluxing THF. Addition of «-BuLi to the reaction mixture of 

ketimines XXXVIII and 6-bromo or 6-iodoquinolines VI at - 78 °C followed by cleavage of the 

tert-butanesulfinyl group with HC1 in MeOH liberates tertiary amines of Formula I. 

Alternatively, compounds of Formula I, wherein R3 is OH can be treated with sodium hydride 

followed by addition of acetic anhydride or acetyl chloride and stirred at room temperature over 

a 24 to 72 hr period to provide the intermediate acetate wherein R' is QAc. The acetate can then 

be combined with a solution of ammonia in methanol and heated at temperatures between 60 and 

85 °C to provide compounds of Formula I, wherein R3 is NH2. 
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j3 
PATH 1 S>3 o4 o5 

KUll (R7 = C02H) 

R4 R5 

1-^V 

As shown in Scheme II, the quinolines of Formula I wherein R' is CN can be liydroiyzed as 

described in US20080188521 by treatment with sodium carbonate and hydrogen peroxide to 

provide compounds of Formula I wherein R; is CONH? (Path 1) or can be treated with a strong 

acid like HCl to convert CN to a carboxylie acid XLHI (Path 2). Once formed the acid can be 

further coupled to substituted amines using appropriate coupling reagents such as EDCI or 

HATU in the presence of a base like triethylamine or Hunig's base to provide compounds of 

Formula I wherein R' is CONAJ A". 

77 



WO 2014/062658 PCT/US2013/065013 

Scheme 12 
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I (R7 = CH2NHC.:2.3)alky!NA1A2 or 
CH2N{CH3}C(2„3)a!kylNA1A2) PATH 2 
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Synthesis of compounds of Formula I, wherein R' is an aminoalkylaminomethylene or an 

aminoalkoxymethylene can be prepared from 2-methylquinolines as shown in Scheme 12. 

Bromination of 2-methylquinolines of Formula I can accomplished with N-brom.osuccinam.ide in 

acetic acid at elevated temperatures as described in W02010151740, to provide the 

methylbromide intermediate XXXIX. Nueleophilie displacement of the bromide under basic 

conditions using procedures known in the art could afford compounds of Formula i wherein R' 

is -CH2NHC(2.3)alkylNA!A2 or -CH2N(CH3)C(2.3)a3kylNAiA2 (Path 1) or CH2OC(2..3)alkylNA!A2 

cliloroperbenzoic acid in a chlorinated solvent at ambient to 40 °C to form the pyridyl-N-oxides 

of Formula i. 

(Path 2) and A1 and Az are defined above 

Compounds of Formula I wherein Rf, R" or R6 are pyridyl can be treated with m-
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I (R3 = OH) I (R3 = H) 

As shown in Scheme 13, compounds of the Formula I wherein R is H can be prepared by 

treating compounds of Formula I wherein R3 is OH with an acid such as trifluoracetic acid in a 

solvent such as dichloromethane at room temperature or with heating (W02009091735). 

¥1 (Z-

1. n-BuLi 
2. CQ2 

3. CH3I 

Compounds of Formula I, wherein R and R" are the same, can also be prepared as described in 

Scheme 14. The starting 6 bromoquinolines can be treated with butyl lithium, quenched with 

earbondioxide then subsequently treated with methyl iodide as described in US4710507 Al, 

1987 to provide the intermediate quinoline methyl ester XLV. Further treatment of the methyl 

ester with excess R'lJ, R2Li, R/MgBr or R2MgBr, in the presence or absence or lanthanum 

chloride, can afford the symmetrical compounds of Formula L 

EXAMPLES 

Compounds of the present invention can be prepared by methods known to those who are skill ed 

in the art. The following examples are only meant to represent examples of the invention and are 

in no way meant to be a limit of the invention. 
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intermediate 1 step 

4- •C Mor •N methoxy •meiiiylbesizamide 
O 

a 
Pyridine (27.6 mL, 343 ramol) was added to N,0-dimethylhydroxylamine hydrochloride (16.7 g, 

172 mmol) in DCM (400 mL), 4-Chlorobenzoyl chloride (20 mL, 156 mmol) was then added 

and the mixture was stirred at room temperature for 3 days. Solids were removed by vacuum 

filtration, washing with DCM. The filtrate was washed with 1 N aqueous HCl followed by 

water. The organic phase was dried (N^SCU), filtered, and concentrated, affording the crude 

title compound as a colorless liquid which was used without purification in the next step. 

laitermediate 1: step b 

(4-ChIorophenyl)(l-methyl-l//-imidazol-5-yI)methanone 
n 

Ethyl magnesium bromide (3,0 M in diethyl ether, 21.5 mL, 64,4 mmol) was added via syringe 

over a few minutes to a clear colorless solution of 5-bromo- l -metbyl-1 //-imidazole (10.4 g, 64.4 

mmol) in THF (100 mL) under a. nitrogen atmosphere in an ice bath, A white precipitate formed 

during the addition. The mixture was removed from the ice bath and was stirred for 20 minutes, 

then was again cooled in an ice bath before addition of 4-chloro-N-methoxy-N-methylbenzamide 

(10.7 g, 53.6 mmol, Intermediate 1: step a). The resulting white suspension was stirred overnight 

at room temperature. The reaction was quenched by addition of saturated aqueous NH4CI and 

diluted with water. The mixture was partially concentrated to remove THF and was diluted with 

DCM. The mixture was acidified to pH 1 with 1 N aqueous HCl, then neutralized with saturated 

aqueous NaHCCH. The phases were separated and the aqueous phase was further extracted with 

DCM. The organic extracts were washed with water, then were dried (Na^SO-j), filtered, and 

concentrated, affording a white solid. The crude product was triturated with a mixture of 

EtOAc:heptanes (1:1, 150 mL), The precipitated solid was collected by vacuum filtration, 

washing with heptanes, to afford the title compound. 
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2 step a 

Methyl §-bromo-2-(3-phenylpropanamido)benzoate 

Into a 100-mL round-bottom flask, was placed a solution of methyl 2-amino-5-bromobenzoate 

(5.0 g, 21.73 mmol,), triethylamine (4.39 g, 43.38 mmol,), 3-phenylpropanoyl chloride (3.67 g, 

21.76 mmol,) in dichloromethane (50 mL). The resulting mixture was stirred for 12 hours at 

room temperature. The reaction was then quenched by the addition of 50 mL of water. The 

resulting mixture was extracted with 3x50 mL of dichloromethane. The combined organic layer 

was dried over anhydrous sodium sulfate, filtered and concentrated under vacuum. The residue 

was purified by chromatography over a silica gel column with ethyl acetate/petroleum ether (2:1) 

to give the title compound as a white solid. 

OH 

Into a 50-mL round-bottom flask purged and maintained with an inert atmosphere of nitrogen, 

was placed a solution of methyl 5-bromo-2-(3-phenylpropana.mido)benzoate (2.8 g, 7,8 mmol, 

Intermediate 2: step a), KHMDS (47 mL, 15% in toluene) in tetrahydrofuran (50 mL). The 

resulting solution was stirred for 12 hours at room temperature. The reaction was then quenched 

by the addition of 2 mL of methanol and 10 mL of aqueous HCl (1M). The resulting solution 

was extracted with 2x100 mL of ethyl acetate. The combined organic layers were dried over 

anhydrous sodium sulfate, filtered and concentrated under vacuum. The crude product was 

purified by re-crystallization from ethyl acetate to give the title compound as a white solid. 

H 

Intermediate 2: step c 

3~Benzyl-6-bromo-2,4-dichloroquiiioliiie 
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CI 
Br 

Into a 100-mL round-bottom flask, was placed a solution of 3-benzyl-6-bromo-4-hydroxy-1,2-

dihydroquinolin-2-one (2,9 g, 8,78 mmol,, Intermediate 2: step b) in POCI3 (20 mL), The 

resulting solution was stirred for 1 hour at 110 °C, The reaction was then quenched by the 

addition of 50 mL of water/ice. The pH value of the solution was adjusted to 7-8 with aqueous 

ammonia. The resulting solution was extracted with 3x50 mL of ethyl acetate. The combined 

organic layers were dried over anhydrous sodium sulfate, filtered and concentrated under 

vacuum. The residue was purified by chromatography over a silica gel column with ethyl 

acetate/petroleum ether (2:1) to give the title compound as a white solid. 

Intermediate 3: step a 

5-(4-ChlorobenzyI)-2,2-dimethyI-l,3-dioxane-4,6-dione 

Proline (0.165 g, 1.42 mmol) was added to a solution of 4-chlorobenzaldehyde (1.00 g, 7.11 

mmol) and Meldrum's acid (1.03 g, 7.51 mmol) in EtOH (10 mL). The mixture was stirred at 

room temperature for 5 hour and diethyl l,4-dibydro-2,6-dimethyl-3,5-pyridinedicarboxylate 

(1.80 g, 7.11 mmol) was added. Stirring was continued for 3 hours and EtOH removed under 

reduced pressure. The residue was diluted with i-PrOH and filtered to provide the desired 

compound as a white solid. 

Intermediate 3: step b 

2-(4-Chlorobenzyl)malonic acid 
OH OH 
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A solution of 5-(4-chlorobenzyl)-2,2-dimethyl-l,3-dioxane-4,6-dione (1.50 g, 5.58 mmol, 

Intermediate 3: step a) and 3 M aqueous NaOH (16 mL) was heated in the microwave at 75 W 

for 20 minutes at 120 °C, The aqueous mixture was extracted with EtOAc (Ix) then acidified to 

pH 1 with concentrated aqueous HCl and extracted with EtOAc (2 x). The combined EtOAc 

extract was washed with H2O, brine and dried over Na?.SQ4, filtered. Solvents were removed 

under reduced pressure to afford the title compound as a white solid. 

Intermediate 3: step c 

6-Bromo~2,4-dichloro-3-(4~chlorobeiizyl)quiiioliiie 
a 

A. mixture of 2-(4~chlorobenzyl)malonic acid (1.16 g, 5.07 mmol, Intermediate 3: step b) and 4-

bromoaniline (0.872 g, 5.07 mmol) in POCI3 (4.72 mL, 50.7 mmol) was heated at 80 °C for 5 

hours, cooled to room temperature and evaporated in vacuo to remove excess POCI3. The residue 

was poured into ice H2O, and treated with aqueous NH4OH to pH 8 - 9. The aqueous mixture 

was extracted with EtOAc (2 x). The combined organic extract was washed with H20, brine, 

dried over Na2S04, filtered and evaporated in vacuo. The title compound was precipitated from. 

Et20, collected by filtration and dried to provide a pale yellow solid. 

Intermediate 4: step a 

5-(4-Fluorobenzy])~2,2-dimethyl-l,3-dioxane-4,6-di.one 

The title compound was prepared using 4-fluorobenzaldehyde in place of 4-chlorobenzaIdeh.yde 

using the procedure described for the preparation of 5-(4-chlorobenzyl)-2,2-dimethyl-1,3-

dioxane~4,6~dione (Intermediate 3: step a). 

Intermediate 4: step b 
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2-(4-Fluorobenz\i)maIonic acid 
OH OH 

The title compound was prepared by substituting 5-(4-chlorobenzyl)-2,2-dimethyl-l,3-dioxane-

4,6-dione (Intermediate 3: step a) with 5~(4~fluorobenzy!)~2,2~dimethyl-5,3~dioxane-4,6~dione 

(Intermediate 4: step a) then following the procedure described for the preparation of 2~(4~ 

cblorobenzyl)malonic acid (Intermediate 3: step b). 

The title compound was prepared by substituting 2-(4-chlorobenzyl)malonic acid (Intermediate 3: 

step b) with 2-(4-fluorobenzyl)maionic acid (Intermediate 4: step b) then following the procedure 

described for the preparation of 6-bromo-2,4-dichioro-3-(4-chlorobenzyl)quinoline (Intermediate 

3: step c). 

intermediate 4: step d 

6-Bromo-4-c!iIoro-3-(4-t1uorobeiizyl)-2-methoxyq!sinolHie 

Br 

A mixture of (S-bromo-2,4-dichIoro-3-(4-fluorobenzyr)quinoIine (0.350 g, 0.909 mmol, 

Intermediate 4: step c) and a 0,5 M sodium metlioxide in methanol solution (9.09 mL. 4.55 mmol) 

was stirred at reflux for 16 hours. The mixture was poured into ice water and extracted with 

EtOAc (2 x). The combined EtOAc extract was dried (Na?S04), filtered and evaporated in vacuo 
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and purified by column chromatography with silica, gel (heptane/CHjCl?) to provide the title 

compound as a white solid. 

Intermediate 5: step a 

5-(3-Chlorobenzyl)-2,2-dimethyI-l,3-dioxane-4,6-dione 

The title compound was prepared using 3-chlorobenzaldehyde in place of 4-chlorobenzaldehyde 

using the procedure described for the preparation of 5-(4-chlorobenzyl)-2,2-dimethyl-1,3-

dioxane-4,6-dione (Intermediate 3: step a). 

Intermediate 5: step b 

2-(3-ChIorobenzyl)malonic acid 
OH OH 

The title compound was prepared by substituting 5-(4-ehlorobenzyl)-2,2-dimethyl-l,3-dioxane-

4,6-dione (Intermediate 3: step a) with 5-(3-chlorobenzyl)-2,2-dimethyl-l,3-dioxane-4,6-dione 

(Intermediate 5: step a) then following the procedure described for the preparation of 2-(4-

chlorobenzyl)malonic acid (Intermediate 3: step b). 

Intermediate 5: step c 

6-Bromo-2,4-dichIoro-3-(3-chlorobenzyI)qMiooIine 
CI 
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The title compound was prepared by substituting 2-(4-chlorobenzyl)ma.lonic acid (Intermediate 3: 

step b) with 2-(3-chlorobenzyl)maionic acid (Intermediate 5: step b) then following the 

procedure described for the preparation of 6-bromo-2,4-dichloro-3-(4-chlorobenzyl)quinoline 

(Intermediate 3: step c). 

Intermediate 6: step a 

5-(4-(l//-PyrazoI-l-yl)benzyl)-2,2-dimethyl-1.,3-dioxane-4,6-dioiie 

L-Proline (4.07 g, 35.0 mmol) was added to a semi-heterogeneous mixture of 

4-(l//-pyrazol-l~yI)benzaIdehyde (30.0 g, 174 mmol) and 2,2-dimethyl-l,3-dioxane-4,6-dione 

(25.6 g, 174 mmol) in ethanol (996 mL) at room temperature. After 40 minutes, diethyl 1,4-

dihydro-2,6-dimeth.yl-3,5-pyridinedicarboxylate (44.1 g, 174 mmol) was added in one portion 

followed by ethanol (125 mL). After overnight stirring, the mixture was concentrated under 

reduced pressure to afford a yellow solid, Isopropanol (300 mL) was added and the 

heterogeneous mixture was sonicated for 30 minutes. The mixture was filtered and the filter 

cake was washed with isopropanol. The solids were collected and dried under vacuum to 

provide the title compound as a white solid. 

Intermediate 6: step b 

2-(4~(l/f-PyrazoI-l-yl)beiizyl)maIomc add 

Me. Me 
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A mixture of 5-(4-(l/f-pyrazol-l-yi)benzyl)-2,2-dimethyi-l,3-dioxane-4,6-dione (41.4 g, 137 

mmol, Intermediate 6: step a) and 3 M aqueous NaOH solution (300 mL, 900 mmol) was heated 

for 48 hours at 110 °C. The mixture was cooled to room temperature, diluted with water (200 mL) 

and extracted with EtOAc (1x100 mL) and then acidified to pH 1 with concentrated aqueous HCl 

at 0 °C. The resulting mixture was stirred at 0 °C for 1.5 hours, filtered and the filter cake was 

washed with water. The solids were collected and dried under vacuum at 40 °C to provide the 

title compound as a white solid. 

Intermediate 6: step c 
3-(4-(l/f-Pyrazol-l-y!)beiizyl)~6-bromo-2,4~dichlorQquiiioliiie 

CI 

A mixture of 2-(4-(I#-pyrazol-l-yl)benzyl)malonic acid (3.37 g, 19.6 mmol, Intermediate 6: 

step b) and 4-bromoaniline (5.10 g, 19.6 mmol) in POCI3 (18 mL) was heated at 105 °C for 3 

hours, cooled to room temperature and evaporated in vacuo to remove excess POCI3. The residue 

was poured into ice H2G and treated with aqueous NH4OH to pH 8-9 (temperature of the 

aqueous mixture was kept cold during addition). The precipitates were collected, rinsed with 

H2O and dried under reduced pressure. After drying the resulting crude pale yellow solid was 

washed several times with Et?0 then acetonitrile and dried to provide the title compound as a 

pale yellow solid. 

Intermediate 7: step a 

5-(4-Methoxybenzyl)-2,2-dimethyl-l,3-dioxane-4,6-dioae 

N=/ 
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O O 

O 

X 

T3ie title compound was prepared using 4-methoxybenzaldehyde in place of 4-

chlorobenzaldeliyde using tiie procedure described for the preparation of 5-(4-chlorobenzyl)-2,2-

dimethyi-l,3-dioxane-4,6-dione (Intermediate 3: step a). 

Intermediate 7: step b 
2-(4-Methoxybenzyl)maIoiiic acid 

The title compound was prepared by substituting 5-(4-chlorobenzyl)-2,2-dimethyl-l,3-dioxane-

4,6-dione (Intermediate 3: step a) with 5-(4-methoxybenzyl)-2,2-dimethyl-l,3-dioxane-4,6-dione 

(Intermediate 7: step a) then following the procedure described for the preparation of 2-(4-

chlorobenzyljmalonic acid (Intermediate 3: stepb). 

Intermediate 7: step c 

6-Bromo~2,4-dichIoro-3~(4-methoxybeiizji)quiiioIiiie 
C! 

The title compound was prepared by substituting 2-(4-chlorobenzyl)malonic acid (Intermediate 3: 

step b) with 2-(4-methoxybenzyl)malonic acid (Intermediate 7: step b) then following the 

procedure described for the preparation of 6-bromo-2,4-dichloro-3-(4-chlorobenzyl)qumoline 

(Intermediate 3: step c). 

Intermediate 8: step a 

5-(4-MethylsulfoiiyIbenzyl)-2,2-dimethyI-l,3~dioxane-4,6-dion.e 

OH OH 
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The title compound was prepared using 4-(methylsu.lfonyl)benzaldehyde in place of 4-

ehlorobenzaldehyde using the procedure described for the preparation of 5-(4-chlorobenzyl)-2,2-

dimethyl-1,3-dioxane-4,6-dione (Intermediate 3: step a). 

2-C4-I 

The title compound was prepared by substituting 5~(4-chlorobenzyl)-2,2-dimethyl-l,3-dioxane~ 

4,6-dione (Intermediate 3: step a) with 5-(4-methylsulfonylbenzyl)-2,2-dimethyl-1,3-dioxane-

4,6-dione (Intermediate 8: step a) then following the procedure described for the preparation of 

2-(4-chlorobenzyl)malonic acid (Intermediate 3: step b). 

The title compound was prepared by substituting 2-(4-chlorobenzyl)malonic acid (Intermediate 3: 

step b) with 2-(4-methylsulfonylbenzyl)malonic acid (Intermediate 8: step b) then following the 

procedure described for the preparation of 6-bromo-2,4-dichloro-3-(4-chlorobenzyl)quinolme 

(Intermediate 3: step c). 
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The title compound was prepared using thiophene-2-carbaldehyde in place of 4-

chlorobenzaldehyde using the procedure described for the preparation of 5-(4-chlorobenzyl)-2,2-

dimethyl-l,3-dioxane-4,6-dione (Intermediate 3: step a). 

Intermediate 9: step b 

2-(Thiop!ieii-2-ylmet!iyl)maloiik acid 
OH OH 

The title compound was prepared by substituting 5-(4-chlorobenzyl)-2,2-dimethyl-1,3-dioxane-

4,6-dione (Intermediate 3: step a) with 2,2-dimethyl-5-(thiophen-2-ylmethyl)-l,3~dioxane-4,6~ 

dione (Intermediate 9: step a) then following the procedure described for the preparation of 2-(4-

c-hlorobenzyl)malonic acid (Intermediate 3: step b). 

Intermediate 9: step c 

The title compound was prepared by substituting 2-(4-cblorobenzyl)malonic acid (Intermediate 3: 

step b) with 2-(thiophen-2~ylmethyl)malonic acid (Intermediate 9: step b) then following the 

procedure described for the preparation of 6-bromo-2,4-dichloro-3-(4-chlorobenzyl)qumoline 

(Intermediate 3: step c). 
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intermediate 10: step a 
5-(Benzo[b]thiophen-2-ylmethyl)-2,2-dimethyl-l,3-dioxane-4,6-dione 

O^O 

The title compound was prepared using benzo[b]thiophene-2-carbaldehyde in place of 4-

chlorobenzaldehyde using the procedure described for the preparation of 5-(4-chlorobenzyl)-2,2-

dimethyl~l,3-dioxane~4,6-dione (Intermediate 3: step a). 

Intermediate 10: step b 
2~(Benzo[b]thiophen~2~y1methy])maIonic acid 

OH OH 

The title compound was prepared by substituting 5-(4-ehlorobenzyl)-2,2-dimethyl-l,3-dioxane-

4,6-dione (Intermediate 3: step a) with 5-(benzo[b]thiophen-2-ylmethyl)-2,2-dimethyl-l,3-

dioxane-4,6-dione (Intermediate 10: step a) then following the procedure described for the 

preparation of 2-(4-chlorobenzyl)malonic acid (Intermediate 3: step b). 

Intermediate 10: step c 
3-(Benzo[b]thiophen-2-ylmethyl)-6-bromo~2,4-dichloroquinoline 

C! 

The title compound was prepared by substituting 2-(4-chIorobenzyl)malonic acid (Intermediate 3: 

step b) with 2-(benzo[b]thiophen-2-ylmethyl)malonic acid (Intermediate 10: step b) then 

following the procedure described for the preparation of 6-bromo-2,4-dichloro-3-(4-

chlorobenzyl)quinoline (Intermediate 3: step c). 
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Triethylamine (2.77 mL, 19.9 mmol) was added slowly to a mixture of commercially available 

thiazole-5-carboxylic acid (1.03 g, 7.98 mmol), N,0-dimethylhydroxylamine hydrochloride 

(0.778 g, 7.98 mmol), and EDCI (1.83 g, 9.57 mmol) in CH2CI2 (10 mL). The mixture was 

stirred at room temperature for 72 hours then quenched with saturated aqueous NaHCtK Water 

(50 mL) was added followed by additional CH2CI2. The mixture as stirred for 10 minutes and 

layers were separated. The CH2CI2 layer was dried over Na2SC>4, then filtered. The solvent was 

removed under reduced pressure and the residual oil chromatographed (CK^CVEtOAc) to 

provide the title compound as a white solid. 

Intermediate 11: step b 

Pyridin~3~yI(thiazol-5-y1)methaiione 

N- N 

A «-BuLi solution (2.37 mL, 3.80 mmol. 1.6 M solution in hexane) was slowly added to a -78 °C 

to a solution of 3-bromopyridine (0.600 g, 3.80 mmol) in Et20 (10 mL). After addition, stirring 

was continued for an additonal 40 minutes and N-methoxy-N-methylthiazole-5-carboxamide 

(0.752 g, 4.37 mmol, Intermediate 11: step a) dissolved in Et20 (50 mL) was slowly added. The 

mixture was stirred at -78 °C for 10 minutes then warmed to 0 °C and stirred for 1 hour. The cold 

solution was quenched with saturated aqueous NH4C1 and warmed to room temperature. H20 

was added and layers were separated. The aqueous layer was extracted with EtOAc and the 

combined organic extracts washed with brine, dried over Na2S04, filtered, evaporated in vacuo 

and chromatographed (CH2Cl2/EtOAc) to provide the title compound as a yellow solid 

(precipitated from Et20 and dried under reduced pressure). 

Intermediate 12: step a 
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N-(4-Bromophenyl)-3-(3-chlorophenyI)propaaamide 

Triethylamine (1.01 mL, 7.27 mmol) was added slowly to a mixture of 4-bromoaniline (0.500 g, 

2.91 mmol), 3-(3-chlorophenyl)propanoic acid (0.643 g, 2.91 mmol), and EDCI (0.669 g, 3.49 

mmol) in ("I I >('! •• (20 mL). The mixture was stirred at room temperature for 48 hours and 

saturated aqueous NaHCOs was added. Water (50 mL) was added followed by additional 

CH2CI2. The mixture as stirred for 10 minutes and layers were separated. The CH2CI2 layer was 

dried over Na2S04, then filtered. The solvent was removed under reduced pressure and the 

residual oil chromatographed (C^Cb/EtOAc) to provide the title compound as a white fluffy 

solid. 

Intermediate 12: step b 
6-Bromo-2-chloro-3~(3-chlorQbenzyl)quinoliiie 

Phosphorus (V) oxychloride (1,69 mL, 18.2 mmol) was added to a cold (ice bath)DMF (0.60 mL, 

7.8 mmol) solution. The mixture was warmed to room temperature and N-(4-brom.ophenyl)-3-(3-

chlorophenyl)propanamide (0.879 g, 2.60 mmol, Intermediate 52: step a) was added. The 

resulting mixture was heated in an 80 °C oil bath overnight, poured over ice and extracted with 

CH2C12 (2 x). The CH2CI2 extracts were dried (Na2S04), filtered, evaporated in vacuo and 

chromatographed (EtOAc/Heptane) to provide the title compound as a white solid. 

Intermediate 13: 

(l-Methyl-l//-imidazol-5-yl)(thiazoI-5-yl)methanone 
O 
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To a. solution of 5-bromo- 1 -methyl-1 /7-imidazole (1.14 g, 7.11 mmol) in DCM was added ethyl 

magnesium bromide (2.34 mL, 7.11 mmol; 3.0 M in diethyl ether) dropwise over a 10 minute 

period. The resulting pale yellow solution was stirred at room temperature for 15 minutes, cooled 

in an ice bath to 0 °C and N-methoxy-N-methylthiazole-5-carboxamide (1.02 g, 5.92 mmol, 

Intermediate 11: step a) dissolved in DCM (3 mL) was added dropwise. The cold bath was 

removed and the reaction mixture stirred at room temperature for 48 hours. To the resulting 

yellow suspension was added water followed by 6 M aqueous HCl to a neutral pH (pH = 6 - 7). 

The aqueous mixture was extracted with DCM, dried over Na^SO,-., filtered and concentrated. 

Et20 was added and the mixture sonicated. The precipitate was collected by filtration and dried 

to provide the title compound as a tan solid. 

Intermediate 14: 

3~(4~(liJ~Pyrazol-l~yl)besizji)-6-bromo~4~diloro-N~et!iyl-N~metiiy!qiiiiiolisi-2~amiiie 

A mixture of 3-(4-( 1 if-pyrazol-1 -yl)benzyl)-6-bromo-2,4-dichloroquinoline (Intermediate 6: step 

c, 0.100 g, 0.231 mmol), N-ethylmethylamine (1.5 mL) and DMF (0.5 mL) were heated in a 

sealed tube at 80 °C for 8 hours, cooled to room temperature, evaporated in vacuo, diluted with 

acetonitrile and filtered. The filtrate was evaporated in vacuo and chromatographed 

(EtOAc/Heptane) to provide the title compound. 

Intermediate 15: 

(6-Methoxypyridin-3-yl)(thiazol-5-yl)inethanGne 

N N \ 

O 
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A ??-BuLi solution (1,89 mL, 3.03 mmol, 1.6 M solution in hexane) was slowly added to a -78 °C 

solution of 5-bromo-2-methoxypyridine (0.392 mL, 3.03 mmol) in dry THF (10 mL), After 

addition, stirring was continued for an additonal 40 minutes and N-methoxy-N-methylthiazole-5-

carboxamide (0.600 g, 3.48 mmol, Intermediate 11: step a) dissolved in THF (10 mL) was 

slowly added. The mixture was stirred at -78 °C for 10 minutes then warmed to 0 °C and stirred 

for 1 hour. The cold solution was quenched with saturated aqueous NH4CI and warmed to room 

temperature. H2O was added and layers were separated. The aqueous layer was extracted with 

EtOAc (3 x) and the combined organic extracts washed with brine, dried (Na2SO,i), filtered, 

evaporated in vacuo, preabsorbed onto silica gel and chromatographed (CI-LCb/EtOAc) to 

provide product. The pure white solid title compound was precipitated from. MeOH, filtered and 

dried under reduced pressure. 

Intermediate 16: 

3-(4-(l.ff-PyrazoI-l-yl)benzy])~6~bromo-4-chIoro~2~methoxyquino]iiie 

A heterogeneous mixture of 3-(4-(l//~pyrazol~l~yl)benzyl)~6-bromo~2,4-dichloroquinolme (13.0 

g, 30.0 mmol, Intermediate 6: step c), sodium methoxide (9.73 g, 180 mmol), and toluene (120 

mL) was heated at 110 °C. After 5,5 hours, the mixture was cooled to room temperature then 

filtered through Celite® rinsing with dichloromethane. The filtrate was concentrated to provide 

a crude yellow solid. The crude solid was purified by flash column chromatography (silica gel, 

50% dichloromethane-hexanes initially, grading to 100% dichloromethane) to provide the title 

compound as a white solid. 

Intermediate 17: step a 

N-(4-bromophenyl)-3-(4-methoxyphenyI)propanamide 

Br 
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The title compound was prepared by substituting 3-(3-chlorophenyl)propanoi.c acid with 3-(4-

methoxyphenyl)propanoic acid then following the procedure described in Intermediate 12: step 

a. 

Intermediate 17: step b 

6~Bromo-2~chIoro-3-(4-methoxybenzyl)qumolme 

The title compound was prepared by substituting N-(4-bromophenyl)-3-(3-

ehlorophenyl)propanamide (Intermediate 12: step a) with N-(4-bromophenyl)-3-(4-

methoxyphenyl)propanamide (Intermediate 17: step a) then following the procedure described 

for the preparation of Intermediate 12: step b. 

Intermediate 18: 
(4-(Diniethylaniino)phenyI)(l-methyI-l/7-imidazol-5-yI)methanone 

The title compound was prepared by substituting N-raethoxy-N-methylthiazole-5-carboxamide 

(Intermediate 11: step a) with 4-(dimethylamino)~N-methoxy-N~niefhy!benzaniide then 

following the procedure described for the preparation of (l-methyl-l/-/-imidazol-5-y!)(thiazol-5-
y[)methanone (Intermediate 13). 

O 

Br 
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intermediate 19 step 

3-(4-(l//-PyrazoI-l-yl)beazyl)-6-bromo-2,4-dichloro-8-methyIquinoline 
CI 

A. mixture of 2~(4-(l//-pyrazol-!-yI)benzyl)maIonic acid (20.0 g, 71.5 mmol. Intermediate 6, 

step b) and 4-bromo-2-methylaniline (13.3 g, 71.5 mmol) in phosphorus oxychloride (66.8 mL, 

712 mmol) was heated at 105 °C. After 5 hours, the mixture was cooled to room temperature 

and added to water (600 ml.) with cooling so that the internal temperature did not exceed 35 °C. 

The pH of the mixture was adjusted to 8-9 by the slow addition of saturated aqueous ammonia 

solution such that the internal temperature did not exceed 35 °C. After 30 minutes of stirring at 

room temperature, the mixture was filtered and the solid material was suspended in acetonitrile 

(200 mL), sonicated and filtered. The solid material was collected and suspended in DCM (80 

mL), sonicated and filtered and washed with ether (40 mL). The filtrate was concentrated, 

suspended in DCM (40 mL), sonicated and filtered to provide more of the desired product. To 

5g of the isolated solid, DCM (300 mL) and aqueous saturated NallCOs (100 mL) were added 

and the mixture was transferred to a separatory funnel, and the layers were separated. The DCM 

layer was further washed with brine (100 mL), dried (MgSdi), filtered and the solvents were 

removed under reduced pressure. The crude material was purified using flash-column 

chromatography on silica gel eluting with DCM to provide 3-(4-( 1/f-pyrazol-1 -yl)benzyl)-6-

bromo-2,4-dichloro-8-methylquinoline as an off-white solid. 

intermediate 19: step b 

3-(4-(l//-PyrazoI-l-yl)beBzyl)-6-bromo-4-cfaIoro-2-methoxy-8-meth\iqiiinoline 
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N 

The title compound was prepared by using 3-(4-(l/f-pyrazol-3-yl)benzyl)-6-bromo-2,4-dichloro-

8-methyIquinoline (Intermediate 19: step a) in place of 3-(4-(l/f-pyrazol-l-yl)benzyl)-6-bromo-

2,4-dichloroquinoline (Intermediate 6: step c) then following the procedure described for the 

preparation of 3-(4-( l//-pyrazol~1 -yl)benzyl)-6-bromo-4-chloro-2-methoxyquinoline 

(Intermediate 16). 

Intermediate 20: step a 

N-Met!ioxy-N-methyI-4-sMtrobeKzamide 
O 

The title compound was prepared by substituting thiazole-5-earboxylic acid with 4-nitrobenzoic 

acid then following the procedure described for the preparation of N-methoxy-N-methylthiazole-

5-carboxamide (Intermediate II: step a). 

Intermediate 20: step b 

(j-Meth.yl-li[/-imidazol-5-yl)(4-iiitrop!ie8iyl)met!iasoiie 

The title compound was prepared by substituting N-methoxy-N-methylthiazole-5-carboxamide 

(Intermediate 11: step a) with N-methoxy-N-methyl-4-nitrobenzamide (Intermediate 20: step a) 

then following the procedure described for the preparation of (1 -methyl-!//~imidazol-5-
yl)(thiazol-5-yl)metlianone (Intermediate 13). 
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(4-Aminophenyl)(l-methyl-l//-imidazol-5-\i)metliaiioiie 
O 

NH2 

A mixture of (1 -methyl-l//-imidazoI-5-yl)(4-nitrophenyl)methanone (1.30 g, 5.62 mmol, 

Intermediate 20, step b) and tin(II)chloride dihydrate (6.54 g, 28.1 mmol) in EtOH (35 mL) was 

stirred at reflux for 1 hour, cooled to room temperature and evaporated in vacuo to remove most 

of the EtOH. The residue was poured into a 3 M aqueous NaOH/ice solution rinsing with EtOAc. 

The mixture was stirred at room temperature for 15 minutes then layers were separated. The 

aqueous layer was again extracted with EtOAc. The combined EtOAc extracts was washed with 

brine, dried (Na2S04), filtered and evaporated in vacuo to provide the title compound as a yellow 

solid. 

Intermediate 20: step d 
(3-(4-(ll/-Pyrazol-l-y!)beiizyl)~2,4-dichloroqmnoliii-6-yl)(l-iiiethyl-li/-imidazol-5-

yl)methanone 

A mixture of (4-aminopheny[)(l -methyl-l//-imidazol-5-yl)methanone (0.160 g, 0.795 mmol. 

Intermediate 20: step c) and 2-(4-(l/f-pyrazol-l-yl)benzyl)malonic acid (0.207 g, 0.795 mmol, 

Intermediate 6: step b), in POCI3 (3 mL) was heated at 105 °C for 4 hours, cooled to room 

temperature and concentrated to remove excess POCI3. The residue was poured into ice H20 and 

treated with aqueous NH4OH to pH 8-9 (temperature of the aqueous mixture was kept cold 

during addition). The aqueous mixture was extracted with DCM (2 x). The combined 

dichoromethane extracts was dried over Na^SO^ filtered, evaporated to dryness under reduced 

pressure and chromatographed (0 - 5% MeOH in CHjCl?) to provide the title compound as a 

yellow solid. 
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step a 
(4-Chlorophenyl)(4-nitropheiiyI)methanoiie 

O 

ci 

A mixture of (4-chlorophenyl)boronic acid (1.50 g, 9.59 mmol). 4-nitrobenzoyl chloride (1.78 g 

9.59 mmol), bis(triphenyIphosphine)palladium(II) chloride (0.137 g, 0.192 mmol) and K3PO4 

(3.34 g, 19,2 mmol) in toluene (30 mL) was treated as described in WO 2010/015355 to provide 

the title compound. 

Intermediate 21: step b 
(4-Aminopheiiyl)(4-chloropheiiyl)methaaoiie 

O 

The title compound was prepared by using (4-chlorophenyl)(4-nitrophenyl)methanone, 

(Intermediate 21: step a.) in place of (1-methyl-lif-imidazol-5-yl)(4-nitrophenyl)methanone, 

(Intermediate 20: step b) then following the procedure described for the preparation of (4~ 

aminophenyl)(l-methyl-li7-imidazol-5-yl)rnethanone (Intermediate 20: step c). 

Intermediate 22: step a 
(4-ChlorQphenyl)(2,4-diehloro-3-(4-(methylsulfoiiyl)beiizyl)qiiittoliii-6-yl)metliaiioiie 

CI 
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A mixture of (4-aminophenyl)(4-chlorophenyl)methanone (0.351 g, 1,52 mmol, Intermediate 21: 

step b) and 2-(4-(methylsu.lfonyI)benzyl)malonic acid (0.413 g, 1.52 mmol, Intermediate 8: step 

b), in POCI3 (4 mL) was heated at 105 °C for 4 hours, cooled to room temperature and 

concentrated to remove excess POCI3. The residue was poured into ice H2O and treated with 

aqueous NH4OH to pH 8-9 (temperature of the aqueous mixture was kept cold during addition). 

The solid precipitates were isolated by filtration rinsing further with H20 and dried to provide 

the title compound as a tan solid. 

Intermediate 22: step b 

(4-Chloro~2~methoxy-3-(4-(methylsu!foiiyl)beiizy!)quiiioliii-6-yl)(4~ 

chlorophenyl)methaiioiie 

The title compound was prepared by substituting 3-(4-(l/f-pyrazol-l-y[)benzyr)-6-bromo-2,4-

dichloroquinoline (Intermediate 6: step c) with (4-chlorophenyl)(2,4-dichloro-3-(4-

(methylsulfonyl)benzyl)quinolin-6-yl)methanone (Intermediate 22: step a) then following the 

procedure described for the preparation of 3-(4-(l//-pyrazol-l-yl)benzyl)-6-bromo-4-chloro-2-

methoxyquinoline (Intermediate 16). 

Intermediate 23: 

3-(Benzo[b]thiophen-2-ylmethyl)-6-bromo-4-chIoro-2-methoxyqiiiiioline 
C! 

The title compound was prepared by substituting 3-(4-(l/f-pyrazol-l-y[)benzyr)-6-bromo-2,4-

dichloroquinoline (Intermediate 6: step c) with 3-(benzo[b]thiophen-2-ylmethyl)-6-bromo-2,4-

C! 
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dichloroquinoline (Intermediate 10: step c) then following the procedure described for the 

preparation of 3-(4-(Iif-pyrazoi-l-yl)benzyi)-6-bromo-4-chloro-2-methoxyquinoline 

(Intermediate 16), 

intermediate 24: 

l-(4-(4-F!uorobenzoy!)piperidm-l-y!)ethanone 

O 

O 

Acetic anhydride (2.32 g, 24.6 mmol) was added dropwise to a cold (0 °C) solution of (4-

fluorophenyl)(piperidin-4-yl)methanone (5.00 g, 20.5 mmol) in DCM (33 mL) and triethylamine 

(10.0 mL, 71.8 mmol). The resulting mixture was removed from the ice bath after 5 minutes and 

stirred at room temperature for 2 hours. The reaction wras then added to a mixture of 1 M 

aqueous K3PO4 (100 mL), H?0, and DCM was added. The layers were separated and the 

aqueous layer again extracted with DCM. The combined organic layers was dried (i^SCU), 

filtered, concentrated under reduced pressure and chromatographed (CILCyEtGAe) to provide 

the title compound as a clear oil. 

Intermediate 25: step a 

(l-Metiiyl-l/I-imidazoI-S-yl)(pyridiii-2-yl)metlianol 

A solution of isopropylmagnesium chloride/lithium chloride complex (1.3 M in THF, 19.5 mL, 
25.35 mmol) wras added dropwise by syringe to a solution of 5-bromo-l-methyl-lff-imidazole 

(4.12 g, 25.58 mmol) in dry THF (130 mL) at 0 °C. After 15 minutes, the Grignard solution was 

added via cannulation to a solution of picolinaldehyde (2.0 ml, 20.93 mmol) in dry THF (55 mL) 

at 0 °C. The reaction mixture was stirred for 5 minutes at 0 °C, then warmed to room 

temperature for 1 hour. The reaction mixture was then cooled in an ice bath and quenched with 

saturated aqueous ammonium chloride. The mixture was partitioned between brine and ethyl 
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acetate. The separated aqueous phase was further extracted with ethyl acetate. The organic 

phase was dried (Na.2804), filtered, and concentrated. The crude product was purified by flash 

column chromatography (silica gel, 0-5% MeOH-DCM) to provide the title compound as a white 

solid. 

Intermediate 25: step b 

(l-Methy!-lfl~imidazol~5~yl)(pyridiii-2-yl)methaiioiie 

A heterogenous mixture of (1 -methyl-lif-imidazol-5-yl)(pyridin-2-yl)methanol (1.41 g, 7.45 

mmol., Intermediate 25: step a) and manganese dioxide (3.24 g, 37,27 mmol) in 1,4-dioxane (52 

mL) was stirred at 100 °C for 2 hours. The reaction mixture was then cooled to room 

temperature, filtered through Celite®, washed with DCM, and concentrated to provide the title 

compound as an off-white solid. 

Intermediate 26: step a 
Pj'ridin-3-yI(4-(trifluoromethyl)pheiiy!)methaiiol 

The title compound was prepared analogously to the method in Intermediate 25: step a using 3-

bromopyridine and 4-(trifluoromethyl)benzaldehyde in place of 5-bromo-1 -methyl-lif-imidazole 

and picolinaldehyde, respectively. 

Intermediate 26: step b 

Pyridin-3-yl(4~(trifluoromethy!)phenyl)methanoiie 

E F 
F 
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E F 
F 

o 
The title compound was prepared analogously to the method in Intermediate 25: step b using 
pyridin-3-yl(4-(trifluoromethyl)phenyl)methanol (Intermediate 26: step a) in place of (1-methyl-

l//-imidazol-5-yl)(pyridin-2-yl)methanol. 

Intermediate 27: step a 

(3,4~Dimethoxypheny])(pyridin-3-y1)methanol 

(3,4-dimethoxyphenyl)m.agnesium bromide (0.5 M in THF, 9.5 ml, 4.75 mmol) was added 

dropwise by syringe to a solution of nieotinaldehyde (0.88 mL, 9.37 mmol) in dry THF (20 mL) 

at 0 °C. The reaction mixture was stirred for 30 minutes at 0 °C, then quenched with saturated 

aqueous ammonium chloride solution. The mixture was partitioned between water and ethyl 

acetate. The separated aqueous phase was further extracted with ethyl acetate. The organic 

phase was dried (Na2S04), filtered, and concentrated. The crude product was purified by flash 

column chromatography (silica gel, 0-60% EtOAc-hexanes) to provide the title compound as a 

brown oil. 

Intermediate 27: step b 

(3,4~Dimethoxypheny])(pyridin-3-y1)methaiione 
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The title compound was prepared analogously to the method in Intermediate 25: step b using 

(3,4-dimethoxyphenyl)(pyridin-3-yl)methanol (Intermediate 27: step a) in place of (1-methyl-

lif-imidazol-5-yl)(pyridin-2-yl)methanol. 

intermediate 28: step a 

(4-(DimethylammQ)phenyl)(pyridiii-3-yl)methaiiol 
\ 
N— 

The title compound was prepared analogously to the method in Intermediate 27: step a using (4-

(dimethylamino)phenyI)niagnesium bromide in place of (3,4-dimethoxyphenyI)magnesium 

bromide. 

Intermediate 28: step b 

(4-(DimethyIamino)pheiiyI)(pyridiii-3-yI)methaiioiie 
\ 
N— 

The title compound was prepared analogously to the method in Intermediate 25: step b using (4-

(dimethylamino)phenyl)(pyridin-3-yl)methanol (Intermediate 28: step a) in place of (1-methyl-

l/f-imidazol-5-yl)(pyridin-2-yl)methanol. 

Intermediate 29: step a 

(4~Fluorophen.yl)(l-methyl-lJfir~imida:z;o1-5-y])methaiioI 

OH 
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The title compound was prepared analogously to the method in Intermediate 27: step a. using (4-

fluorophenyl)magnesium bromide and 1 -methyl-lif-imidazole-5-carba.ldehyde in place of (3,4-

dimethoxyphenyl)magnesium bromide and nicotinaldehyde, respectively, 

intermediate 29: step b 

(4-Fluorophenyl)(l-methyl-ll/-imidazol-5-yl)methaiioiie 

The title compound was prepared analogously to the method in Intermediate 25: step b using (4-

fluorophenyl)(l-methyl-l//-imidazol-5-yl)methanol (Intermediate 29: step a) in place of (1-

methyl-lif-imidazol-5-yl)(pyridin-2-yl)methanol. 

intermediate 30: step a 

(3,4-DichlorophenyI)(pyridm-3-yl)metfaanol 

The title compound was prepared analogously to the method in Intermediate 27: step a using 

(3,4-dichlorophenyl)magnesium bromide in place of (3,4-dimethoxyphenyl)magnesium bromide. 

Intermediate 30: step b 

(3,4~Dichlorophenyl)(pyridin-3-yl)methanoiie 
CI CI 

The title compound was prepared analogously to the method in Intermediate 25: step b using 3,4-

dichlorophenyl)(pyridin-3-yl)methanol (Intermediate 30: step a) in place of (1 -methyl-IH~ 

imidazol-5-yl)(pyridin-2-yl)methanol. 
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step a 

(4-Methoxyphenyi)(pyridiii-3-yI)methaiiol 
O-

/ 
OH 

The title compound was prepared analogously to the method in Intermediate 27: step a using (4-

methoxyphenyl)magnesium bromide in place of (3,4-dimethoxyphenyl)magnesium bromide. 

Intermediate 31: step b 

(4-Methoxyphenyl)(pyridin-3-yi)methanoiie 
O— 

The title compound was prepared analogously to the method in Intermediate 25: step b using (4-

methoxyphenyl)(pyridin-3-y!)methanol (Intermediate 31: step a) in place of (1-methyl-1W-

imidazol-5-yl)(pyridin-2-yl)methanol. 

The title compound was prepared analogously to the method in Intermediate 27: step a using (3-

fluorophenyl)magnesium bromide in place of (3,4-dimethoxyphenyl)magnesium bromide. 

Intermediate 32: step b 

(3-Fhiorophenyl)(pyridin-3-yI)methanoiie 

Intermediate 32 

(3-Fluorophen.y1)(pyridin-3-yI)methanoI 
F 
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R 

The title compound was prepared analogously to the method in Intermediate 25: step b using (3-

fluorophenyl)(pyridin-3-yl)methanol (Intermediate 32: step a) in place of (l-methyl-l/i-

imidazol-5-yl)(pyridin-2-yl)rn ethanol. 

Intermediate 33: step a 

Bls(2,4,6~T richloropheny I) 2 - b e n zy I n i a 1 o H a t e 

A mixture of 2-benzylmaloni.c acid (10,0 g, 51.5 mmol), 2,4,6-trichloropbenol (20.3 g, 103 

mmol), and POCI3 (12.0 mL, 129 mmol) was stirred under air at 105 °C for 2 hours. The 

reaction was then cooled to room temperature, poured on 150 mL ice, and extracted with 4:1 

ether/DCM (3 x 150 mL). The combined organic layers were washed with water (1 x 400 mL) 

and 4 M aqueous NaCl (1 x 100 mL), and the yellow organic layer was dried (Na2S()4), filtered, 

and concentrated by rotary evaporation at < 40 °C to provide the title compound as a tan thick oil 

that became a beige solid upon standing. 

Intermediate 33: step b 

Ethyl 34)en^l-4-hydroxy-2-oxo-l,2~dihydroqumoIin.e~6-carboxyIate 

H 

A mixture of ethyl 4-aminobenzoate (2.85 g, 17.2 mmol) and bis(2,4,6-trichlorophenyl) 2-
benzylmalonate (11.4 g, 20.7 mmol, Intermediate 33: step a) was microwaved at 250 °C for 15 
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minutes (Biotage Initiator), The reaction was then allowed to cool to room temperature, and the 

resulting tan semisolid was dispersed in ether (15 mL) and filtered. The beige filter cake was 

washed with ether (1x15 mL) and dried at 100 °C to provide the title compound as a light beige 

powder. 

Intermediate 33: step c 

Ethyl 3-benzyl-2,4~dichloroquinoIiiie-6-carboxylate 

A mixture of ethyl 3-benzyl-4-hydroxy-2-oxo-l,2-dihydroquinoline-6-carboxylate (0.746 g, 2.31 

mmol, Intermediate 33: step b) in POCI3 (4.29 mL, 46.1 mmol) was stirred at reflux (130 °C 

aluminum block temperature) for 30 minutes. The clear yellow solution was cooled to room 

temperature, diluted with ice (50 mL), and quenched with concentrated aqueous NH4OH (1 x 12 

mL) on ice. The mixture was extracted with DCM (2 x 50 mL), dried (Na?8()4), filtered, and 

concentrated to provide the title compound as a yellow solid. 

Intermediate 33: step d 

(3-Benzyl-2,4-dichloroquiiiolin-6-yI)(4-chloropheii\i)methanone 

A solution of l-chloro-4-iodobenzene (146 mg, 0.611 mmol) in THF (0.8 mL) was added 

dropwise under argon to a -72 °C solution of n-BuLi (2.59 M in hexane, 0.236 mL, 0.611 mmol) 

in THF (1.5 mL). The resulting clear yellow solution was stirred at -72 °C for 25 minutes, and 

was then treated dropwise with a solution of ethyl 3-benzyl-2,4-dichloroquinoline-6-carboxylate 

(200 mg, 0.555 mmol, Intermediate 33: step c) in THF (0.8 mL). The resulting dark solution was 
stirred at -72 °C for 30 minutes, and was then allowed to warm to 0 °C over 15 minutes and then 

quenched with 5 M aqueous NFI4CI (3 mL). The mixture was diluted with diethyl ether (5 mL), 
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and the aqueous layer was extracted with ether (1x5 mL). The combined organic layers were 

dried (T^SCU), filtered, and concentrated to provide a residue that was flash chromatographed 

with a heptane to 30% EtOAc/heptane gradient to provide a -1:1 mol ratio of the title compound 

and recovered ethyl 3~benzyl~2,4-dichloroquinoline~6~carboxylate. 

A mixture of ethyl 3-benzyl-4-hydroxy-2-oxo-1,2-dihydroquinoline-6-carboxylate (0.749 g, 2.32 

mmol, Intermediate 33: step b) in POBr3 (13.3 g, 46.3 mmol) was stirred at 130 °C for 30 

minutes, and was then allowed to cool to room temperature overnight at which point it solidified. 

This was partitioned with 50 mL DCM and 50 mL ice, and the aqueous layer was extracted with 

DCM (1 x 50 mL). The combined cloudy organic layers were filtered and the clear yellow 

filtrate was concentrated to provide a yellow solid that was triturated in 50 mL hot toluene. The 

mixture was allowed to cool to room temperature and filtered to provide the title compound as a 

beige powder. 

A mixture of ethyl 3-benzyl-2,4-dibromoquinoline~6~carboxylate (0.245 g, 0.545 mmol, 

Intermediate 34: step a), 2,4,6-trimethyl-1,3,5,2,4,6-trioxatriborinane (0,229 mL, 1.64 mmol), 

and 5 M aqueous K2CO3 (0.436 mL, 2.18 mmol) was treated with Pd(PPh3)4 (63 mg, 0.055 

mmol) and dioxane (3 mL). This was microwaved under argon at 140 °C for 15 minutes 

(Biotage Initiator). The reaction was diluted with 1:1 heptane/EtOAc (5 mL), filtered, and the 
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organic layer was dried (Na^SCU), filtered, and concentrated. The residue was flash 

chromatographed with a heptane to 70% EtGAc/heptane gradient to provide the title compound 

as a. clear amber oil that crystallized upon standing, 

intermediate 34: step c 

3-Besizy!~N-metiioxy-N,2,4-'trimetiiylquiiio!iiie~6~€arboxamide 

A slurry of ethyl 3-benzyl-2,4~dimethy3qumoline-6-carboxylate (99.5 mg, 0.332 mmol, 

Intermediate 34: step b) and N,0-dimethylhydroxylamine«,HCl (42.2 mg, 0,433 mmol) in THF (3 

mL) was stirred at 0 °C under argon while iFrMgCl (2.01 M in THF, 0.43 mL, 0.864 mmol) was 

added dropwise. The resulting dark solution was stirred at 0 °C overnight while the ice bath 

expired. It was then quenched with 5 M aqueous NH4CI (4 mL) and extracted with EtOAc (2 x 3 

mL). The combined organic layers were dried (NaaSO,*), filtered, and concentrated, and the 

residue was flash chromatographed with a heptane to 100% EtOAc gradient to yield the title 

compound as an amber oil. 

intermediate 34: step d 
(3-Beazyl-2,4-dimethyIqumolin-6-yl)(l-methyl-lflr-imidazol-5-yl)methaiione 

A translucent solution of 5-iodo-l -methyl-1 //-imidazole (197 mg, 0.946 mmol) in THF (1.5 mL) 

was stirred at 0 °C while iPrMgCl (2.01 M in TFIF, 0.43 mL, 0,864 mmol) was added dropwise 

under argon. The ice bath was immediately removed and the white mixture was stirred at room 

temperature for 15 minutes, and was then added rapidly dropwise to a solution of 3-benzyl-N-

metboxy-N,2,4-trimethylquinoline-6-carboxamide (71,9 mg, 0.235 mmol, Intermediate 34: step c) 

in THF (0.5 mL) at room temperature. The resulting milky opaque mixture was stirred at room 
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temperature for 1.5 hours, and was then quenched with 1 M aqueous NaHCCh (6 mL) and 

extracted with EtOAc (2 x 6 mL). The combined organic layers were shown by LCMS to be a 

mixture of title compound and starting material, so the material wras concentrated from THF (3x) 

and re-subjected to the above conditions but with reaction at 50 °C for 2 hours. The reaction was 

then worked up as described above, and the residue was flash chromatographed with a heptane to 

100% EtOA c gradient to provide a 1:4 mol ratio of the title compound and N-methylimidazole. 

A mixture of NaKXs (61.6 g, 288 mmol) in Ac20 (120 mL, 1.27 mol) was treated with KI (63,8 g, 

384 mmol) under air at room temperature with overhead stirring, and the resulting tan mixture 

was stirred on a dry ice-CTLCN bath while H2SO4 was added dropwise over 20 minutes, keeping 
the internal temperature below 20 °C. Immediately following completion of H2SO4 addition, the 

dark brown reaction was stirred on a room temperature water bath for 5 minutes, and was then 

treated with 4-fluorobenzaldehyde (59.1 mL, 560 mmol) in one portion over -30 seconds 

followed by BHT (617 mg, 2.8 mmol), and the resulting purplish-brown reaction was stirred at 

room temperature for 21 hours, keeping the internal temp below 30 °C with intermittent ice bath 

stirring for the first few hours until the mild exotherm had ceased. The resulting light yellow 

opaque slurry was then stirred on an ice bath and treated with 12 N aqueous HCl (40 mL) rapidly 

dropwise over 1.5 minutes. After stirring for an additional 5 minutes, the yellow slurry was 

treated with CHCI3 (200 mL), BHT (600 mg), and ice water (200 mL) and stirred for 5 minutes. 

The orange mixture was then partitioned with CHCI3 (200 mL) and water (800 mL). The yellow 

organic layer was washed with water (1x1 L; pH ~2) and 2 M aqueous K2CO3/O.5 M aqueous 

Na2S?03 (1 x 500 mL; pH >11), and the clear yellow organic layer was dried (Na2S04), filtered, 

and concentrated by rotary evaporation at room temperature to provide a yellow solid. This was 

taken up in heptane (250 mL) and concentrated again below 40 °C to the crude title compound as 

a yellow solid. This was reerystallized from heptane (600 mL) and BHT (600 mg) to provide, 
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after washing the crystalline filter cake with heptane (1 x 80 mL), the title compound as an off-

white powder. 

Intermediate 35: step b 

2,2,2-Trifiuoro-i-(2-fiuoro-5-((4-fluor0pheny!)(hydroxy)metIiyl)phenyI)et!iaiicme 

A solution of 4~fluorophenylmagnesium bromide (3.64 mL, 1.1 M in THF, 4.0 mmol) in THF 

(3.6 mL) was stirred on a dry ice/acetone bath under argon while a solution of 4~fiuoro~3~ 

iodobenzaldehyde (1.00 g, 4.00 mmol, Intermediate 35: step a) in THF (6.4 mL) was added 

rapidly dropwise over 1.5 minutes, and the reaction was then immediately transferred to a room 

temperature water bath and stirred for 5 minutes. The clear, -colorless reaction was then cooled 

in the dry ice/acetone bath and treated with iPrMgCl (2.04 mL, 2.06 M in THF, 4.20 mmol) 

rapidly dropwise over 2.5 minutes. The yellow reaction was stirred for 30 minutes, and was then 

treated with 2,2,2-trifluoro-N-methoxy-N-methylacetamide dropwise over ~30 seconds. The 

homogeneous yellow reaction was then immediately removed from the cold bath and allowed to 

warm to room temperature with stirring. After 2.5 hours, the dark yellow homogeneous reaction 

was chilled in a dry ice/acetone bath and quenched with 1 M aqueous NaHjPC^ (10 mL) in one 

portion. The reaction was warmed to room temperature and extracted with MTBE (1 x 10 mL, 1 

x 5 mL), and the combined organic layers were washed with 5 M NaCl (1x3 mL), dried 

(Na^SCU), filtered, and concentrated twice from DCM to provide the crude title compound as a 

clear yellow oil. 

intermediate 35: step c 

2,2,2-Triiliioro-l-(2-fliioro-5-(4-fli!orobeiizoyl)plieiiyl)ethsmoiie 

A. homogeneous yellow solution of crude 2,2,2-trifluoro-l-(2-fluoro-5-((4-

f!uorophenyI)(hydroxy)methyl)phenyl)ethanone (1.15 g, 3.64 mmol, Intermediate 35: step b) and 

OH O 

O O 
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TEMPO (18.4 mg, 0.118 mmol) in DCM (7.3 mL) was stirred on an ice bath while a solution of 

aqueous KBr (43 mg, 0.36 mmol) in 1 M aqueous NaHCOs (1,27 mL, 1.27 mmol) was added in 

one portion. NaOCl [4.6 mL, 0,89 M (6.15% w/w Clorox bleach), 4.1 mmol] wras then added 

dropwise over 5 minutes to the homogeneous bilayer. After 20 minutes stirring on the ice bath, 

the clear yellow organic layer was collected, and the aqueous layer extracted with DCM (1><6 

mL). The combined organic layers were washed with 5 M aqueous NaCl (1x3 mL), dried 

(Na.2SG4), filtered, and concentrated to provide the crude title compound as a clear yellow oil-

Intermediate 35: step d 

l-(2-Amino-5-(4~fluorobenzoyl)phenyl)-2,2,2-trifluoroethanone 

A solution of crude 2,2,2-trifluoro-l-(2-fluoro-5-(4-fluorobenzoyl)phenyl)ethanone (1.09 g, 3.47 

mmol, Intermediate 35: step e) in DMSO (1 mL) was bubbled with NtL gas for 1 minute in a 

200 mL capacity round bottomed pressure flask, and was then sealed under air. The reaction was 
stirred at 100 °C for 2 hours, and was then allowed to cool to room temperature. The reaction 

was partitioned between MTBE (6 mL) and 1 M aqueous NaHCO;? (10 mL), the aqueous layer 

was extracted with MTBE (2x6 mL), and the combined organic layers were dried (Na2S04), 

filtered, concentrated. The residue was flash chromatographed with a heptane to 40% 

acetone/heptane gradient to provide the title compound as a yellow solid. 

Intermediate 35: step e 

N-Methyl-2-(methylimino)-4-phenylbutanamide 

Methylamine (1.9 mL, 7.8 M in EtOH, 15 mmol) was added to ethyl 2-oxo-4-phenylbutanoate 

(1.02 g, 4.94 mmol) in one portion at room temperature, and upon stirring at room temperature 

the solution spontaneously warmed and became a solid off-white paste within 10 seconds. After 

sitting for ~1 minute, the reaction was diluted with ether (10 mL) and filtered. The white filter 

O O 

114 



WO 2014/062658 PCT/US2013/065013 

cake was washed with ether (2x3 mL) and dried under vacuum to provide the title compound as 

a. white solid. 

Intermediate 35: step f 

3-Benzyl-6-(4-fluorofoenzo\i)-N-methyI-4-(trifhioromethyl)qiiinoIiiie-2-carboxamide 
F 

A mixture of l-(2-amino-5-(4-fluorobenzoy3)phenyl)-2,2,2-trifluoroethanone (107 rag, 0.345 

mmol, Intermediate 35: step d), N-methyl-2-(methylimino)-4-phenylbutanamide (85.5 mg, 0.418 

mmol, Intermediate 35: step e), and DMSO (0.17 mL) was stirred at 100 °C for ~1 minute to 

form a clear yellow solution. Benzenesulfonic acid (216 mg, 1.37 mmol) was added at room 

temperature, and the mixture was stirred at 130 °C for 3 hours. The orange thick solution was 

cooled to room temperature, partitioned between 2 M aqueous K'CO- (3 mL) and EtOAc (4 mL), 

and the organic layer was washed with 5 M aqueous NaCl (1x4 mL), dried (Na2S04), filtered, 

and concentrated. The residue was flash chromatographed with isocratic DCM followed by a 

DCM to 40% EtOAc/DCM gradient to provide the title compound as a yellow crystalline solid. 

intermediate 36: step a 

To a 1L 3-neck flask equipped with an overhead stirrer, Claisen adaptor, nitrogen bubbler, 60 

mL addition funnel, and thermocouple was added 6-(trifluorometliyl)nicotimc acid (45 g, 235.5 

mmol), dichloromethane (540 mL) and DMF (0.910 mL, 11.77 mmol) via syringe. To this 

solution was added oxalyl chloride (24.51 mL, 282.56 mmol) and the reaction was allowed to stir 

d \ 
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at ambient temperature overnight. The reaction was then filtered and the clear filtrate was 

condensed in vacuo to afford the title compound as a brownish semisolid. 

intermediate 36: step b 

N-Methoxy-N-methyl-6-(trifluoroniethyl)nicotmamide 

O 

To a 1L 3-neck flask equipped with an overhead stirrer, Claisen adaptor, nitrogen bubbler, 125 

mL addition funnel, and thermocouple was added 6-(trif3.uoromethyl)nicotinoyl chloride (49.3 g, 

235.2 mmol, Intermediate 36: step a), dichloromethane (493 mL), andN,0-

dimethylhydroxylamine hydrochloride (25.63 g, 258.8 mmol). After the mixture was cooled to 

7 °C, diisopropylethylamine (90.263 mL, 517.6 mmol) was added such that the addition 

temperature did not exceed 16 °C. After the addition, the reaction was allowed to warm to room 

temperature. The reaction was then transferred to a separatory funnel and the organic layer was 

washed with saturated aqueous NaHCOs (2 x 100 mL) followed by water (100 mL) and then 

dried over sodium sulfate, then filtered. Solvent removal afforded the title compound as a 

brownish oil. 

Intermediate 36: step c 

(l-Methy!-lfl~imidazo!-5~yl)(6-(trifIuoromethyl)pyridin-3-yl)methaiioiie 

To a 3L 4-neck flask equipped with an overhead stirrer, nitrogen bubbler, and thermocouple was 

added 5-bromo-1 -methyl-l/Mmidazole (47.96 g, 297.9 mmol), followed by THF (537 mL). To 

this room temperature solution was added isopropylmagnesium chloride/lithium chloride 
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complex [1.3 M in THF] (246.8 mL, 320.8 mmol) (addition temperature maintained between 

16.6 and 25 °C) to afford a milky suspension and the reaction was stirred for 60 minutes and then 

cooled to 5.3 °C in an ice bath. To this mixture was added a solution of N-methoxy-N-methyl-6-

(trifluoromethyi)nicotinamide (53.66 g, 229.14 mmol, Intermediate 36: step b) in THF (268.3 

mL) (addition temperature between 5.3 and 5,6 °C) to afford an orange mixture. After addition, 

the reaction was warmed to room temperature over 2 hours. After stirring at room temperature 

for 18 hours, THF (200 ml.) was added and the reaction was stirred for 2 hours. The reaction was 

then cooled to 4 °C with an ice bath and carefully quenched with 2N aqueous HCl to a pH =7, 

quenching temperature reached 12 °C. The mixture was diluted with ethyl acetate (500 mL), 

phase split and the organic layer was washed with brine (2 x 200 mL) and dried over sodium 

sulfate, filtered, and the solvent was removed. Hot, ether was added and then filtered to give the 

title compound as a solid. 

Intermediate 37: step a 

6-Chloropyridine~3~carbony! chloride 

O 

Into a 250-mL round-bottom flask was placed a solution of 6-ehloropyridine-3-carboxylic 

acid (15.8 g, 100.28 mmol,) in thionyl chloride (100 mL). The resulting solution was heated to 

reflux for 5 hours. The resulting mixture was concentrated under vacuum to give the title 

compound as yellow oil. 

Intermediate 37: step b 

6-Chloro-N~methoxy-N-methylpyridine-3-carboxamide 

O 
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Into a. 1000-mL round-bottom flask, was placed methoxy(methyl)amine hydrochloride (12 g, 

123.02 mmol,), triethylamine (40 g, 395,30 mmol,). This was followed by the addition of a 

solution of 6-chloropyridine-3-carbonyl chloride (17.6 g, 100,00 mmol, Intermediate 37: step a) 

in dichloromethane (100 mL) dropwise with stirring. The resulting solution was stirred for 12 

hours at room temperature. The solids were filtered out. The resulting mixture was concentrated 

under vacuum to give the title compound as yellow oil. 

Intermediate 37: step c 

2-Chloro-5-[(l-methyl-l/2r-imidazoI-5-yl)carfoonyl]pyridine 

Into a 250-mL 3-necked round-bottom flask, was placed a solution of 1 -methyl- 1/f-imidazole (5 

g, 60.90 mmol,) in tetrahydrofuran (40 mL). This was followed by the addition of n-BuLi (29.3 

mL, 2.5 M in hexanes) at -78°C, then stirred for 45 minutes. To this was added Et^SiCl (9.15 g, 

61.00 mmol,, 100%), the solution was stirred for 1 hour at -78°C, To the mixture was added n-

BuLi (26 mL, 2.5M in hexanes), and stirred for another 45 minutes. To the mixture was added a 

solution of 6-chloro-N-methoxy-N-methylpyridine-3-carboxamide (8,13 g, 40.52 mmol,, 

Intermediate 37: step b) in tetrahydrofuran (20 mL) at -78°C. The resulting solution was stirred 

overnight at room temperature. The pH value of the solution was adjusted to 3-4 with aqueous 

hydrogen chloride (1 mol/L), then stirred for 2 hours at room temperature. Aqueous sodium 

hydroxide (1.5 mol/L) was employed to adjust the pE to 9-10. The resulting solution was diluted 

with 100 mL of H2O. The resulting solution was extracted with 3x100 mL of dichloromethane 

and the organic layers combined and dried over anhydrous sodium sulfate, filtered, and 

concentrated under vacuum. The residue was applied onto a silica gel column with 

dichloromethane/metbanol (100:0-15:1) to give the title compound as a yellow solid. 

Intermediate 37: step d 

O 
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(6-Methoxypyridin-3-yl)(l-methyl-l/i-imidazol-5-yl)metliaDone 

O 

Into a 50-mL round-bottom flask, was placed a solution of Na (260 mg, 11.30 mmol,) in 

methanol (15 mL), the solution was stirred for 30 minutes at room temperature. Then 2-chloro-5-

[(1-methyl-l//-imidazol-5-yl)carbonyl]pyridine (250 mg, 1.13 mmol, Intermediate 37: step c) 

was added. The resulting solution was stirred for 4 hours at 75°C in an oil bath. The resulting 

mixture was concentrated under vacuum. The residue was applied onto a silica gel column with 

dichloromethane/methanol (100:0-20:1) to give the title compound as a light yellow solid. 

Intermediate 38: step a 

(2,4-Dichloro-3-(4-(methyIs«Ifonyl)benzyI)qumoJin-6-yI)(l-inethyI-l//-imidazoI-5-

yl)methanone 

A mixture of (4-aminophenyl)(l-methyl-li/-imidazol-5-yl)methanone (0.80 g, 3.976 mmol, 

Intermediate 20: step c) and 2-(4-Methylsulfonylbenzyl)malonic acid (1.08 g, 3.976 mmol, 

Intermediate 8: step b), in POCI3 (10 mL) was heated at 105 °C for 4 hours, cooled to room 

temperature and concentrated to remove excess POCI3. The residue was poured into ice H?0 and 

treated with aqueous NH4OH to pH 8-9 (temperature of the aqueous mixture was kept cold 

during addition). The mixture was stirred for 2 hours and filtered to provide a. crude brown solid. 

The crude solids were dried under reduced pressure overnight, rinsed with Et?0 and dried. The 

solids were diluted with DCM and filtered rinsing several times. The filtrate containing the 

O 
G=S 
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product was evaporated to dryness to provide the title compound which was carried on without 

further purification. 

Intermediate 38: step b 

(4-Chloro-2-methoxy-3-(4-(methyIsiilfoDyI)beiizyl)qmiioIm-6-yI)(l-inethyI-l//-imidazoI-5-

y!)metliasi0sie 

A mixture of (2,4-dichloro-3-(4-(methylsulfonyl)benzyl)quinolin-6-yl)( 1 -methyl- lif-imidazol-5-

yl)methanone (1 g, 2.085 mmol, Intermediate 38: step a) and solid sodium methoxide (0.56 g, 

10.42 mmol) in toluene (10 mL) was heated in a sealed tube at 105 °Cfor 12 hours, cooled to 

room temperature, diluted with DCM and the resulting suspension filtered through Celite® 

rinsing several times with CH2CI2. The solvents were removed under reduced pressure and the 

residue chromatographed (Heptane/EtOAc) to provide the title compound as a white solid. 

Intermediate 39: step a 

N-Methoxy-N,] -dimethyl- lJJ-imidazole-5-carboxamide 

Triethylamine (5.51 mL, 39.646 mmol) was added slowly to a mixture of commercially available 

1 -methyl-l/f~imidazole~5~carboxylic acid (2 g, 15.859 mmol), N,0~dimethylhvdroxylamine 

hydrochloride (1.55 g, 15.859 mmol), and EDCI (3,65g, 19.03 mmol) in CH2CI2 (10 mL). The 

mixture was stirred at room temperature for 72 hours then quenched with saturated aqueous 

NaHCOs. Water (50 mL) was added followed by additional CH2Cl2. The mixture was stirred for 

50 minutes and layers were separated. The CH2C12 layer was dried over Na2S()4, then filtered. 

O 
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The solvent was removed under reduced pressure and the residual oil chromatographed 

(CHiClj/EtOAc) to provide the product as a solid. 

Intermediate 39: step b 

Bis(l-metiiyl-l//-imidsizol-5-yl)met!iaiioiie 

To a solution of 5-bromo-l-methyl-l/i-imidazole (1.2g, 7.448 mmol) in DCM (10 mL) was 

added ethyl magnesium bromide (2.5 mL, 7.448 mmol; 3.0 M in diethyl ether) dropwise over a 

10 minute period. The resulting pale yellow solution was stirred at room temperature for 15 

minutes, cooled in an ice bath to 0 °C and N-methoxy~N,l -dimethyl-l//-imidazole-5-

earboxamide (1.0 g, 6.206 mmol, Intermediate 39: step a) dissolved in DCM (3 mL) was added 

dropwise. The cold bath was removed and the reaction mixture stirred at room temperature for 

48 hours. To the resulting yellow suspension was added water followed by 6 M aqueous HCl to a 
neutral pH (pH = 6 - 7). The aqueous mixture was extracted with DCM (2X). The combined 

DCM extracts were dried over MgS()4, filtered and concentrated under reduced pressure. The 

product was precipitated with Et?0, filtered and dried to provide the title compound as a fan solid. 

Intermediate 40: step a 

N-Methoxy-N,3-dimethyI-4-nitrobenzamide 

Triethylamine (7.6 mL, 54.651 mmol) was added slowly to a mixture of 3-methyl-4-nitrobenzoic 

acid (5 g, 27.326 mmol), N,0-dimethylhydroxylamine hydrochloride (2.99 g, 30.058 mmol), and 

EDCI (6.28 g, 32.791 mmol) in DCM (30 mL). The mixture was stirred at room temperature 

overnight, quenched with saturated aqueous NaHCO:? and stirred at room temperature for 30 

minutes. Water (50 ml,) was added followed by additional DCM. The mixture was stirred for 10 
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minutes and layers were separated. The aqueous layer was again extracted with DCM. The 

combined organic layer was dried over Na?SG4, then filtered. The solvent was removed and the 

residual oil chromatographed (DCM/EtOAc) to provide the product as a white solid. 

Intermediate 40: step b 

(l-Methyl-liWmidazoI-5-\i)(3-meth\i-4-nitropheiiyl)methaDone 

A solution of EtMgBr (3.0 M in diethylether, 8.5 mL, 25.689 mmol) was added dropwise, over a 

25 minutes period, to a solution of 5-bromo-l-methyl-li^-imidazole (4.1 g, 25,689 mmol) in dry 

DCM (25 mL). The mixture was stirred at room temperature for 15 minutes, cooled in an ice-

brine bath and N-methoxy-N,3-dimethyl-4-nitrobenzamide (4.8 g, 21.408 mmol. Intermediate 40: 

step a) dissolved in 10 mL of DCM was added dropwise, A dark browrn solid mass formed. The 

ice bath was removed and mixture stirred at room temperature for 48 hours. Water was added to 

the suspension followed by 6M aqueous HCl slowly to neutralize the mixture (pH = 6-7). More 

DCM was added and layers separated. The organic layer was dried over NajSC)^ filtered and 

concentrated. Et?G was added, the slurry sonicated, and precipitates filtered to provide the title 

compound as a tan solid. 

Intermediate 40: step c 

(4-Amino~3~methy!pheiiyl)(l-iiiethyl-lH-imidazol-5-yl)methaiioiie 

O 



WO 2014/062658 PCT/US2013/065013 

A mixture of (l-methyl-lif-imidazol-5-yl)(3-methyl-4-nitrophenyi)methanone (3.3 g, 13.456 

mmol, Intermediate 40: step b) and tin(II)chloride dihydrate (15.6 g, 67.282 mmol) in EtOH (80 

mL) was stirred at reflux for 1 hour, cooled to room temperature overnight and evaporated in 

vacuo to remove most of the EtOH. The residue was poured into a 3M aqueous NaOH/iee 

solution rinsing with EtOAc. The mixture was stirred at room temperature for 15 minutes and 

layers were separated. The aqueous layer was again extracted with EtOAc. The combined EtOAc 

extracts were washed with brine, dried (NajSO^, filtered, and evaporated in vacuo to provide 

crude product. The tan solid title compound was precipitated from Et20, collected by filtration 

and dried. 

Intermediate 40: step d 

(2,4~DicMoro-8-met!iyl-3-(4~(metiiylsu!fosiyI)beiizy!)qMisioliii~6~yl)(l~met!iyl-li/-iroidazol~S~ 

yl)met!iaiiosie 

A. heterogeneous mixture of (4-amino-3-met,hylphenyl)(l-methyl-!//-imidazol-5-yl)methanone 

(0.8 g, 3.717 mmol, Intermediate 40: step e), 2~(4-methylsulfonylbenzyl)malonic acid (1.0 g, 

3.717 mmol, Intermediate 8: step b) and POCI3 (10 mL) was heated at 105 °C for 4 hours, cooled 

to room temperature, concentrated, ice water was added and mixture treated with aqueous 

NH4OH (kept adding ice during addition) to a basic pH 8 - 9. The mixture was stirred for 2 hours 

and filtered to provide a crude tan solid. The crude solids were dried completely, rinsed with 

Et20 and dried under reduced pressure. The solids were diluted with DCM and filtered rinsing 

several times. The filtrate was evaporated to dryness and the tan solid product precipitated with 

MeOH, filtered and dried. 

O 

Intermediate 40: step e 
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(4-Chloro-2-methoxy-8-methyl-3-(4-(methyIsulf<myI)beiizyl)qmnoIm-6-yI)(l-methyI-l//-

imidazol-5-\i)methanone 

A mixture of (2,4-dichloro-8-methyl-3-(4-(methylsulfonyl)benzyl)quinolin-6-yI)( 1 -methyl-1H-

imidazol-5-yl)methanone (1.1 g, 2.15 mmol, Intermediate 40: step d) and dry sodium methoxide 

(0.58 g, 10.75 mmol) in toluene was heated in a sealed tube at 110 °C for 12 hours, cooled to 

room temperature, diluted with DCM, stirred for 30 minutes at room temperature and the 
resulting suspension filtered through Celite® rinsing several times with DCM. The solvents were 

removed under reduced pressure and the residue chromatographed (10% MeOH in DCM, 

gradient) to provide the title compound as a white solid after recrystallization from MeOH and 

drying under reduced pressure overnight. 

Intermediate 41: step a 

3-(4-(l/f-Pyrazol-l-y!)benzyl)~6~bromo-2,4-dichloro-8-fhioroquino!iiie 
C! 

A mixture of 2-(4-(l/f-pyrazol-l-yl)benzyl)malonic acid (4 g, 15.37 mmol, Intermediate 6: step 

b) and 4-bromo-2-fluoroaniline (2.7 g, 13.973 mmol) in POCI3 (20 mL) was heated at 105 °C for 

3 hours, cooled to room temperature and evaporated in vacuo to remove excess POCI3. The 

residue was poured into ice H2O and treated with aqueous NH4OH to pH 8-9 (temperature of 

the aqueous mixture was kept cold during addition). The precipitates were collected, rinsed with 
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H20 and dried under reduced pressure. The solids were diluted with DCM and insoluble solids 

filtered off. The filtrate was evaporated to dryness to provide product as a tan solid. 

Intermediate 41: step b 

3-(4-(l/f-PyrazoI-l-\i)benz\i)-6-bromo-4-chIoro-8-fluoro-2-methox\'quiaoIine and 3-(4-

(li¥~PyrazoI~l~y!)beazy!)~6~bromo~4-'Ci!loF0~2,8-c!imetl!i0xyq?iisi0liae 

A mixture of 3-(4-(li7-pyrazol-l-yl)benzyl)-6-bromo-2,4-dichloro-8-ffuoroquinolme (1.25 g, 

2.771 mmol, Intermediate 41: step a) and dry sodium methoxide in toluene was heated in a 

sealed round bottom flask at 108 - 110 °C for 12 hours and the reaction was cooled to room 

temperature. DCM was added and the reaction mixture was filtered through Ceiite® rinsing 
several times with DCM. The filtrate was evaporated in vacuo, diluted with MeOH and filtered 

to provide a mixture of products (-1:9 ratio) as an off-white solid. Product mixture carried on 

without further purification. 

Intermediate 42: step a 

fer#-Butyl 4-(hydroxy(l-methyl-liMmidazol-5-yl)metliyl)piperidiiie-l-carboxy!ate 

A solution of 5-bromo-l-methyl-1 /-/-imidazole (25.0 g, 155 mmol; dried over 3A molecular 

sieves, then filtered) in DCM (310 mL) was stirred on an ice bath while iPrMgCl (72 mL, 2.01 

M solution in THF, 145 mmol) was added rapidly dropwise under argon via pressure-equalizing 

addition funnel. Residual iPrMgCl was rinsed down with 50 mL THF, and the ice bath was 

removed and the reaction stirred for 25 minutes. A solution of tot-butyl 4-formylpiperidine-l-

C! 

OH 



WO 2014/062658 PCT/US2013/065013 

carboxylate (27.6 g, 130 mmol) (PharmaCore) in THF (65 mL) was added dropwise over ~5 

minutes via pressure-equalizing addition funnel at room temperature. After stirring 1 hour at 

room temperature, the yellow mixture was quenched with 5 M aqueous NH4CI (250 mL) in one 

portion. The organic layer was dried (NajSG^, filtered, and concentrated to provide the crude 

title compound as a clear light amber oil. 

Intermediate 42: step b 

tot-Butyl 4-(l-methyI-l//-imidazoIe-5-carboii\i)piperidme-l-carboxylate 

A. homogeneous solution of terZ-butyl 4-(hydroxy(l -methyl-1 /f~imidazol-5-yl)methyl)piperidine~ 

1-carboxylate (32.2 g, 109 mmol; Intermediate 42, step a) in dioxane (436 mL) was treated with 

M11O2 (47.6 g, 547 mmol) and stirred at 100 °C under air overnight (17 hours). Since the 

reaction was only -50% complete by NMR, the reaction was cooled to room temperature and 

additional MnOi was added (48.0 g, 552 mmol) and the reaction stirred under air at 100 -°Cfor 

6.5 hours, then at room temperature for 18 days, then filtered through a pad of Celite® and the 

black filter cake washed with EtOAc. The crude filtrate was treated with a third portion of MnOa 

(28.5 g, 327 mmol) and stirred at room temperature overnight. The reaction was then filtered as 

above and concentrated to provide the crude title compound as a clear dark yellow oil. This was 

flash chromatographed with an EtOAc to 50% acetone/EtOAc gradient to provide the title 

compound as a clear dark yellow oil. 

Intermediate 42: step c 

l-(4-(l-Methyl-lJfiT~imidazoIe~5~carbon.y])piperidiii~l-yI)ethanoiie 
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O 

Y 
O 

A homogeneous yellow solution of tert-hvXyl 4-(l-methyl-lif-imidazole-5-carbonyl)piperidine-

1-carboxylate (10.1 g, 34.4 mmol; Intermediate 42, step b) in DCM (172 mL) was treated with 

TFA (26.4 mL, 344 mmol) and stirred at room temperature for 2,5 hours. The reaction was 

concentrated from toluene (2 x 100 mL), and the resulting clear light amber residue was taken up 

in DCM (344 ml,) and TEA (23,9 mL, 172 mmol). Acetic anhydride (3.91 mL, 41.3 mmol) was 

added dropwise and the reaction stirred at room temperature for 1 hour. The reaction was 

concentrated under high vacuum and the residue flash chromatographed using 95:5 DCM/MeOH 

with 2% TEA. as eluent. The combined fractions were concentrated, dissolved in DCM (200 

mL), and washed with water (2 x 200 mL) to remove TEA. The organic layer was dried 

(Na2S04), filtered, and concentrated, and the residue was triturated with MTBE (75 mL) at reflux 

for 15 minutes and then allowed to cool to room temperature. The mixture was filtered and the 

off-white filter cake was washed with MTBE (2x3 mL) to provide, after air drying at 100 °C, 

the title compound as an off-white fine powder. 

Intermediate 43: 

Ris(l~Methyl-lff-l,2,3-triazol-5-yl)methanone 

A solution of 1 -methyl-1//-1,2,3-triaz.ole (0.954 g, 11.4 mmol, prepared according to PCT Int. 

Appl., 2008098104) in THF (22 mL) was stirred at —70 °C under argon while n-BuLi (2,56 M in 

hexanes; 4.29 mL, 11.0 mmol) was added dropwise over 5 minutes. After stirring for another 5 

minutes, a solution of ethyl methoxy(methyl)carbamate (0,665 g, 4.99 mmol) (Aldrich) in THF 

(3 mL) was added dropwise over 5 minutes. After stirring at —70 °C for an additional 5 minutes, 

the cold bath was removed and the light slurry was allowed to warm to room temperature with 

O 
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stirring for 1 hour 20 minutes. The reaction was then quenched at room temperature with 5 M 

aqueous NH4C1 (3 mL) and the aqueous layer was extracted with THF (1x6 mL). The 

combined organic layers were dried (Na.2804), filtered, and concentrated. A portion of the 

residue was crystallized from <-30 mL toluene to provide, after washing the filter cake with ether 

(1x3 niL) and heptane (1x3 mL), the title compound as blunt needles. 

According to the general method described in Synthetic Communications 2010, 40, 732, a 

mixture of 4-bromoaniIine (30.0 g, 174 mmol) and 2,2-dimethyl-1,3-dioxan-4,6-dione (25,1 g, 

174 mmol) was heated to 80 °C for 1.5 hours and cooled to ambient temperature to receive 3-

((4-bromophenyI)amino)-3-oxopropanoic acid. Acetone byproduct was removed under vacuum, 

to provide the intermediate product as a dry solid, Eaton's reagent (100 mL) was added to the 

solid, then heated to 70 °C overnight and cooled to room temperature. The mixture was poured 

into water and the brown precipitate was filtered and rinsed with water. The brown precipitate 

was triturated with ethanol, then filtered to provide the title compound as a light brown solid. 

H 

a 
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A solution of 6-bromo-4-hydroxyquinolin-2(li/)-one (18,0 g, 75,1 mmol, Intermediate 44: step 

a.) and POCk (84 mL) was heated at 105 °C overnight. The solution was cooled to room 

temperature, then slowly poured portion-wise into a water bath, adding ice as needed to regulate 

the exotherm. Concentrated aqueous ammonium hydroxide was added to basify the mixture to 

pH 9-10. The solids that precipitated were filtered, rinsed with water and dried to provide the 

title compound as a brown solid. 

Intermediate 44: step c 

4-((6-Bromo-2,4-dichloroquinoliii-3-yl)methyl)beiizoiiitri!e 

To a solution of diisopropylamine (1.40 mL, 9.96 mmol) in THF (12 mL) cooled to 0 °C was 

added «-butyllithium (2.5 M solution in hexanes, 3,80 mL, 9.50 mmol) dropwise via syringe. 

The reaction mixture was stirred at 0 °C for 10 minutes then cooled to -78 °C at which time a 

separate solution of 6-bromo-2,4-dichloroquinoline (1.80 g, 6.51 mmol, Intermediate 44: step b) 

in THF (29 mL) was added dropwise via syringe. The mixture was stirred at -78 °C for 30 

minutes followed by the addition of 4-(bromomethyl)benzonitrile (1.52 g, 7.74 mmol) in THF (5 

mL). After an additional 10 minutes of stirring at -78 °C, the reaction was transferred to an ice 

bath and warmed to ambient temperature over 5 hours. The reaction was quenched with water 

and the aqueous phase was extracted with DCM. The organic phase was dried (NaaSO^, filtered, 

and concentrated. The crude product was purified by flash column chromatography (silica gel, 

0-5% EtOAc-Hexanes) to provide the title compound as a white solid. 

Intermediate 44: step d 

4-((6-Bromo-4-chloro-2-methoxyquifioIin-3-yl)methyl)benzonitriIe 
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A heterogeneous mixture of 4-((6-bromo-2,4-dichloroquinoIin-3-yr)methyI)benzomtrile (650 mg, 

1.16 mmol. Intermediate 44: step c) and sodium methoxide (314 mg, 5.81 mmol) in dry toluene 

(2.2 mL) was heated at 105 °C. After 9 hours, the mixture was cooled to ambient temperature 

and filtered through Celite®, rinsing with DCM. The filtrate was concentrated and the crude was 

purified by flash column chromatography (silica gel, 0-5% EtOAe-Hexanes) to provide the title 

compound as a white solid. 

intermediate 45: step a 

4-(lflF-l,2,4-Triazol-l-yI)benzaldefayde 

4-Fluorobenzaldehyde (12.0 mL, 112 mmol) was added dropwise by syringe to a stirring, 

heterogeneous mixture of 1,2,4-triazole (11,6 g, 168 mmol) and potassium carbonate (24.7 g, 

179 mmol) in dimethyl formamide (220 mL) at 23 °C. The mixture was heated to 105 °C. After 

3.5 hours, the mixture was allowed to cool to 23 °C. The cooled solution was transferred to a 2 

L Erlenmeyer flask and diluted with water (500 mL) and ethyl acetate (1200 mL). The biphasic 

mixture was stirred until the layers cleanly separated. The layers were separated. The organic 

layer was washed with half-saturated aqueous sodium chloride solution (3 x 100 mL). The 

washed solution was dried with sodium sulfate, and the dried solution was filtered. The filtrate 

was concentrated to provide an off-white solid. The solid was suspended in a mixture of 

heptanes and isopropyl acetate (5:1, 600 mL). The mixture was filtered and the filter cake was 

O 
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washed with heptanes-isopropyl acetate (5:1). The solids were collected and dried under 

vacuum to afford the titled compound as a. white solid. 

Intermediate 45: step b 

5-(4-( 1H-1,2,4-triazol-1 -yl)benzyl)-2,2-dimethyl-1,3-dioxane-4,6-dione 

L-Proline (1.81 g, 15.6 mmol) was added to a stirring, heterogeneous mixture of 

A-{\H-1,2,4-triazol-1 -yl)benzaldehyde (13.5 g, 78.0 mmol, Intermediate 45, step a) and 2,2-

dimethyl-1,3-dioxane-4,6-dione (11.2 g, 78.0 mmol) in ethanol (520 mL) at 23 °C. After 1.5 

hours, diethyl l,4-dihydro-2,6-dimethyl-3,5-pyridinedicarboxylate (19.7 g, 78.0 mmol) was 

added in one portion. After 16 hours, the ethanol was removed by rotary evaporation at 35 °C to 

afford a yellow solid. Isopropanol (300 mL) was added and the heterogeneous mixture was 

stirred for 10 minutes at 23 °C. The mixture was filtered and the filter cake was washed with 

isopropanol (150 mL). The solids were collected and dried under vacuum to provide the tilled 

compound as a white solid. 

Intermediate 45: step e 

2~(4~(l/M,2,4~triazoI~l~yI)benzyl)malomc add 

5-(4-(l#-l,2,4-triazol-l-yl)benzyl)-2,2-dimethyl-l,3-dioxane-4,6-dione (10.0 g, 33.2 mmol, 

Intermediate 45, step b) was dissolved in a mixture of water (30 mL) and trifiuoroacetic acid (50 

mL). The mixture was heated to 65 °C. After 2.5 hours, the mixture was allowed to cool to 

23 °C. Water and trifiuoroacetic acid were removed by rotary evaporation at 45 °C. Toluene 

Me Me 

O Q 

N 

OH OH 
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(100 mL) was added to the residue then the mixture was concentrated by rotary evaporation at 

45 CC. Tetrahydrofuran (100 mL) and 6 M aqueous hydrochloric acid solution (28 mL) was 

added to the residue in sequence. The resulting heterogeneous mixture was stirred at 23 °C. 

After 10 minutes, the mixture was concentrated by rotary evaporation at 45 °C. Tetrahydrofuran 

(100 mL) was added to the residue and the mixture concentrated by rotary evaporation at 45 CC. 

Toluene (100 mL) was added to the residue and the mixture concentrated by rotary evaporation 

at 45 °C. The resulting white solid was dried under vacuum, at 40 °C. The solid product was 

used directly in the next step without further purification. 

Intermediate 45: step d 

(3~(4~(liJ~l,2,4~Triazol~l~yl)beiizyl)-2,4-'dicMoroqiiiiioIisi-6-yI)(4-diIoropiieiiyl)metiianosie 

A mixture of 2-(4-(l/f~l,2,4-triazol-l-yl)benzyl)malonic acid (1,50 g, 5.74 mmol, Intermediate 

45, step c) and (4-aminophenyl)(4-chlorophenyl)methanone (1.0 g, 4,32 mmol, Intermediate 21: 

step b) in phosphorus oxychloride (16 mL) was heated at 95 °C. After 16 hours, the mixture was 

cooled to 23 °C then diluted with dichloromethane (50 mL). The mixture was concentrated by 

rotary evaporation at 33 °C. The resulting orange oil was dissolved in 100 mL dichloromethane 

then added slowly to ice water (100 mL) with vigorous stirring. The pH was adjusted to 8 by the 

slow addition of saturated aqueous ammonia solution. The layers were separated. The aqueous 

layer was extracted with dichloromethane (30 mL). The organic layers were combined and the 

combined solution was dried over sodium sulfate. The dried solution was filtered and the filtrate 

was absorbed onto 5 g of silica gel for dry-load flash-column chromatography eluting with 100% 

hexanes initially, grading to 80%) ethyl acetate-hexanes over 30 minutes to provide the titled 

compound as a yellow solid. 

intermediate 45: step e 

(3-(4-(l//-l,2,4-Triazol-l-yI)benzyI)-4-chloro-2-methoxyquiiioIiii-6-yI)(4-

chlorophenyl)methanone 

O CI 
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cr 

A heterogeneous mixture of (3-(4-(li7-l,2,4-triazol-l-yl)benzyl)-2,4-dichloroquinoIin-6-yl)(4-

chlorophenyl)methanone (370 mg, 0.749 mmol, Intermediate 45, step d) and sodium, methoxide 

(405 mg, 7.49 mmol) in toluene (3.7 mL) was heated at 110 °C. After 30 minutes, the mixture 

was cooled to 23 °C and then filtered through Celite® rinsing with dichloromethane. The filtrate 

was absorbed onto 5 g of silica gel for dry-load flash-column chromatography on silica gel 

eluting with 30% ethyl acetate-hexanes initially, grading to 80% ethyl acetate-hexanes over 20 

minutes to provide the titled compound as an off-white solid. 

Intermediate 46: 

3-(4-(lfl~Pyrazol-l~yl)beiizji)-6-bromo~4~chloro-N,N~diethylquiiioIiii-2-ainiiie 

A mixture of 3-(4-(l/f-pyrazol-l-yl)benzyl)-6-bromo-2,4-dichloroquinoline (1.44 g, 3.33 mmol, 

Intermediate 6, step c) and diethylamine (6.91 mL, 66.5 mmol) in DMF (10 mL) in a sealed tube 

was heated in a 115 °C oil bath for 23 hours. The mixture was diluted with EtOAc and extracted 

with water (5X, saturated aqueous NaCl added as needed to achieve phase separation). The 

organic phase was dried (Na2S04), filtered, and concentrated. The residue was purified by flash 

column chromatography (silica gel, dry loading, 2-10% EtOAc-Heptane first column, 0-4%) 

EtOAc-Heptane second column) to afford the title compound as a white solid. 

Intermediate 47: step a 
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2,2-Dimethyl-5-(4-(trifluoromethyl)benzyI)-l,3-dioxaiie-4,6-dioiie 

O O 

o 

X 

F F 

Similar procedures to those referenced in Tett. Lett. (2006), 651, D. Ramachary; Eur. j. Org. 

Chem. (2008), 975, D. Ramachary were employed. To a 5L 3-necked flask fitted with an 

overhead mechanical stirrer was charged with 4-(trifluoromethyl)benzaldehyde (43.5g, 250 

mmol) followed by the addition of anhydrous EtOH (3,000 mL) and Meldrum's acid (37.5 g, 260 

mmol), diethyl 2,6-dimethyl-l,4-dihydropyridine-3,5-dicarboxylate (67.5 g, 266 mmol) and 

lastly L-proline (6,0 g, 51 mmol) all at room temperature. The yellowish reaction mixture was 

stirred at room temperature under N?.. An aliquot was removed after 4 hours and rinsed with 

EtOH and then E^Q, and air dried. The fH NMR of this aliquot showed the reaction to be 

complete. The full reaction was stopped and the white precipitate from the reaction was collected 

by filtration and rinsed with EtOH and then EtzO and dried under vacuum to give the title 

compound in the first crop as a fine white solid. The yellowish mother liquors were concentrated 

and allowed to crystallize overnight from EtOH and the solid material was collected as before to 

provide the title compound. 

Intermediate 47: step b 
2~(4~(Trifiiiorometiiyi)beiizyi)roaloiiic acid 

To a 2L flask containing 2,2-dimethyl-5-(4-(trifl.uoromethyl)benzyl)-l,3-dioxane-4,6-dione (65 g, 

215 mmol, Intermediate 47: step a) was added a TFA/water solution (v/v, 560 mL/280 mL) at 

room temperature and the white suspension was heated between 70 °C and 78 °C in a large oil 

bath. The suspension did not dissolve until a temperature of 72 °C was reached. After 

OH OH 
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approximately 40 minutes, the suspension became a clear homogeneous solution. After 3 hours, 

HPLC indicated that the reaction was complete. The mixture was concentrated on the rotary 

evaporator and azeotroped with toluene (4 x 100 mL) to give white solid which was used without 

further purification. 

Intermediate 47: step c 

6-RrQmo-2,4-dichloro~3-(4-(trifhioromethyl)benzyl)qiimoliiie 
F 

To a 500 mL 3-necked flask fitted with a reflux condenser and Drierite® drying tube, was 

charged with POCI3 (190 mL) and then 2~(4~(trif!.uoromethyl)benzyl)malomc acid (28.5 g, 109 

mmol, Intermediate 47: step b) was added followed by 4-brom.oaniline (19 g, 110 mmol) at room, 

temperature. The heterogeneous mixture was heated in an aluminum mantle to 100 °C which 

resulted in a light amber homogenous solution after approximately 10 minutes. The reaction was 

stirred at 110 °C for 6.5 hours, after which removal of an aliquot and TLC (20%Hexane-DCM) 

showed the reaction to be complete. The contents were transferred to a 1L single-necked round 

bottom flask and the POCI3 was removed by evaporation. The resulting dark brown material was 

then poured onto ice chips (-500 g) in a 2L Erlenmeyer flask pre-cooled to 0 °C. DCM was 

added (-500 mL) and the solution was stirred at 0 °C as a solution of 6 M aqueous KOH was 

added carefully (-500 mL). 5N aqueous NH4OH (-100 mL) was also added to bring the pH to 

-8-9. The neutralization process was kept at 0 °C throughout. More DCM was added and the 

organic phase was separated. The aqueous portion was washed with DCM (3 x 250 mL) and the 

combined organics were washed with brine, dried over Na?SC)4, filtered and concentrated to 

provide a brown solid. The crude solid was triturated with CH3CN which provided a white 

fluffy solid after filtration. 

135 



WO 2014/062658 PCT/US2013/065013 

intermediate 47: step d 

6-Bromo-4-chIoro-2-metiioxy-3-(4-(trifliioromet!iyl)be5izyI)qMiooIme 
F 

To a 1L flask containing 6-bromo-2,4-dichloro-3-(4-(trifluoromethyl)benzyl)quinoline (32.5 g, 

74.7 mmol, intermediate 47: step c) was added toluene (550 mL) followed by solid sodium 

metlioxide (40 g, 740 mmol, 97% purity) at room temperature. The suspension was stirred at 

reflux (—118 °C) in an aluminum mantle. TLC (50%Hexane-DCM) and HPLC after 5.5 hours 

showed the reaction to be complete. The reaction mixture was filtered through Celite® while 
still warm (-80 °C) and rinsed with warm toluene (-70 °C, 500 mL). The colorless filtrate was 

concentrated which then solidified to give an off white solid. 

Intermediate 47: step e 

(4-Chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)qmiiolm-6-yl)(2,6-dimethylpyridiii-3-

yl)methanol 

OH Ci 

To a 100 mL flask containing 6-bromo-4-chloro-2-methoxy-3-(4-

(trifluoromethyl)benzyl)quinoline (2.5 g, 5.8 mmol, Intermediate 47: step d) was added THF (55 

mL) at room temperature which resulted in a colorless homogeneous mixture. The solution was 

cooled to -70 °C which remained homogeneous and then «-butyllithium (2.5 M in hexanes, 2.6 

mL, 6.5 mmol) was added drop wise. The color of the solution became a reddish-brown color. 

After 1 minute, (2,6-dimethylpyridine-3-carboxaldehyde (l.Olg, 7.5 mmol in 2 mL THF) was 

introduced and the color of the mixture became a light greenish-yellow color. After 15 minutes, 
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HPLC and TLC (50% acetone-hexane) indicated that the reaction was complete. The mixture 

was allowed to warm to -20 °C over 40 minutes at which time the reaction was quenched with 

aqueous NH4CI solution. The reaction was diluted further with water and extracted with EtOAc 

(3 x 50 mL). The combined organics were washed with brine, dried over Na?.S04, filtered and 

concentrated to provide an orange foam. The crude product was chromatographed on silica gel 

(10% acetone-hexane increasing to 30% acetone) to afford the title compound as a light yellow 

foam. 

Intermediate 47: step f 

(4-ChlorQ-2-metho:sy~3-{4-(trifluoromethyl)beiizyl)qiiiiiolitt~6~yl)(2,6-dimethylpyridin-3-

yl)methaiioiie 

To a 100 mL flask containing (4-chloro-2-methoxy-3-(4-(trifluorom.ethyl)benzyl)quinolin-6-

yi)(2,6-dimethylpyridin-3-yl)methanol (1.51 g, 3.1 mmol, Intermediate 47: step e) was added 

1,4-dioxane (50 mL) followed by activated Mn02 (1.3 g, 15 mmol) and the mixture was heated 

to reflux in an aluminum heating mantle under N?,. After 1 hour, TLC (25% acetone:hexane) 

indicated that the reaction was complete. The contents were filtered while still hot through 

Celite® and rinsed with THF. The resulting light yellow solution was concentrated and 

chromatographed by passing through a silica gel column (10% acetone-hexane increasing to 25% 

acetone) to give the title compound as a light yellowish amorphous solid. 

intermediate 48: step a 
(2,4-DimethylthiazoI-5-\i)(l-meth\i-l.flF-l,2,3-triazoI-5-yl)methanol 
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OH 

N„ T T y if ii '> N— /-N 

l-methyl-li/-l,2,3-triazo[e was prepared according to the literature reference W02008/98104. 

To a 2L flask containing 1 -methyl- 1H-1,2,3-triazoie (9 g, 108.3 mmol) was added THF (1500 

mL) and the solution was cooled to -40 °C. To this colorless homogeneous solution was added 

H-butyllithium (2.5 M in hexanes, 45 mL, 112,5 mmol) dropwise which immediately afforded a 

dark brown viscous mixture. The mixture was kept between -10 to -20 °C for 60 minutes, then a 

THF solution of 2,4-dimethylthiazole-5-carbaldehyde (17.2 g, 121.8 mmol in 200 mL THF) was 

introduced via cannula. Once the aldehyde was added the reaction was allowed to warm to room 

temperature. After 3 hours, the reaction was quenched by pouring into a saturated solution of 

aqueous NH4C1. The aqueous portion was extracted with EtOAc in portions, 7 x 400 mL. The 

combined organics were washed with brine, dried over MgS04, filtered and concentrated to give 

a brown oil. Chromatography on silica gel (10% acetone-DCM increasing to 50% acetone and 

increasing to 10% MeOH-DCM) provided the title compound as an amber solid. 

Intermediate 48: step b 

(2,4-Dimetiiy!tMazol-5-yI)(l-metIiyI-li!/~l,2,3~triazoI~5~y!)metiiasiosie 

To a 500 ml, flask containing (2,4-dimethylthiazol-5-yl)(l -methyl- 1/f-1,2,3-triazol-5-

yl)methanol (10.5 g, 46.8 mmol, Intermediate 48: step a) was added 1,4-dioxane (400 ml.) and 

the contents were warmed to form a homogeneous solution. Activated M11O2 (18 g, 207 mmol) 

was added and the dark brownish mixture was heated to reflux in an aluminum heating mantle 

under an atmosphere of N2. After 1,5 hours, the contents were filtered while still hot through 

Celite® and rinsed with warm THF, The resulting light orange solution was concentrated and 

passed through a silica gel column (25% acetone-DCM) to give the title compound as a light 

orange solid. 
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Intermediate 49: step a 
(4-Chloro-2-methoxy-3-(4-(trifluoromethyl)benzyI)qmiiolm-6-yl)(l,2-dimethyl-liy-

imidazol-5-yl)methanol 

To a 50 mL flask containing 6-bromo-4-chloro-2-methoxy-3-(4-

(trif!uoromethy[)benzyr)quinoIine (2 g, 4.64 mmol, Intermediate 47: step d) was added THF (25 

mL) at room temperature which resulted in a colorless homogeneous mixture. The solution was 

cooled to -70 °C which remained homogeneous and then «-BuLi (2.5 M in hexanes, 1.8 mL, 4.5 

mmol) was added drop wise. The color of the solution became a dark reddish-brown color. 

After 1 minute, l,2-dimethyl-l//-imidazole-5-carbaldehyde (710 mg, 5,72 mmol in 4 mL THF) 

was introduced and the color of the mixture became greenish to light orange all within 1 minute. 

The mixture was allowed to warm to 0 °C over 45 minutes at which time the reaction was 

quenched with aqueous NH4C1 solution. The reaction was diluted further with water and 

extracted with EtOAc (3 x 45 mL). The combined organics were washed with brine, dried over 

MgS04, "filtered and concentrated to give a pale yellow solid. The solid was triturated with Et^Q 

and collected by filtration and rinsed with additional Et^O and dried to afford the title compound 

as a white powder. 

Intermediate 49: step b 
(4-Chlor0-2-methosy~3-(4-(triflu0romethyl)beiizyl)qiiiiioliii~6~yl)(l,2-dimetliyl-l.ff-

imidazol~5~yl)methanoiie 
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?F3 

To a 100 mL flask containing (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinoliri-6-

yl)(l,2-dimethyl-liy-imidazol-5-yl)methanol (1.68 g, 3.53 mmol. Intermediate 49: step a) was 

added 1,4-dioxane (85 mL) to give a suspension at room temperature. Heating to approximately 

45 °C formed a clear homogeneous solution. Then activated MnOa (1.5 g, 17,2 mmol) was 

introduced and the mixture was heated to reflux in an aluminum heating mantle under an 

atmosphere of N2. After 70 minutes, the contents were cooled to 60 °C and then filtered through 

a Celite® pad and rinsed with THF, The resulting solution was concentrated and passed through 

a silica gel column (5% MeOH-DCM) to give the title compound as a white powder. 

Intermediate 50: step a 

l~Methyl-lff-l,2,3-triazole~5-carbaIdehyde 

The title compound was prepared according to the patent application W02008/135826. To a 50 

mL 2-necked flask containing 1 -methyl-\H-\,2,3-triazole (1.0 g, 12.0 mmol, prepared according 

to PCT Int. Appl, 2008098104) was added THF (45 mL) and the colorless solution was cooled 

to -40 °C. Then, «-BuLi (2.5 M in hexanes, 4.8 mL) was added dropwise which afforded a dark 

reddish-brown viscous solution. The mixture was stirred between -30 to -20 °C for 45 minutes, 

then neat DMF (3 mL, 38.5 mmol) was introduced at -10 °C. The mixture was allowed to warm 

up to room temperature and stirred for 60 minutes, followed by pouring into water. The aqueous 

portion was extracted with EtOAc (4 x 50 mL) and the combined organics were washed with 

brine, dried over MgSQ/t, filtered and concentrated. The aqueous portion was back-extracted 

with DCM (3 x 50 mL) and dried as above. The combined organics were concentrated to give a 

O 
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light brown oil that was much more UV active than the starting material, TLC in either 25% 

CH3CN-DCM or 25% EtOAc-DCM showed the product to have a slightly higher Rt- than the 

starting material Chromatography on silica gel (100% DCM increasing to 25% CH3CN-DCM) 

provided the titled material as a colorless oil. 

Intermediate 50: step b 

(4~CIil0ro~2~sneth0xy-3-(4-(trifluoromet!iy!)benzy!)q!!isi0lis-6-yI)(l-metIiyI-lff-'L2,3~ 

triazol~5~yl)methaiiol 

To a 50 mL flask containing 6-bromo-4-cbloro-2-metboxy-3-(4-

(trifluoromethyl)benzyl)quinoline (1.45 g, 3.37 mmol, intermediate 47: step d) was added THF 

(25 mL) at room temp which resulted in a colorless homogeneous mixture. The solution was 

cooled to -70 °C which remained homogeneous and then «-BuLi (2.5 M in hexanes, 1.3 mL, 3.25 

mmol) was added dropwise. The color of the solution became a dark reddish-brown color. After 

2 minutes, 1 -methyl- 1H-1,2,3-triazole-5-carbaldehyde (580 mg, 5.22 mmol, in 3 mL THF, 

Intermediate 50: step a) was introduced and the color of the mixture went from dark brown to 

greenish to a yellow color within about 2 minutes. The mixture was allowed to warm to -20 °C 

over 45 minutes at which time the contents were quenched with aqueous NH4CI. The mixture 

was diluted further with water and extracted with EtOAc (5 x 40 mL). The combined organics 

were washed with brine, dried over MgSC>4, filtered and concentrated to give a yellowish oil. 

The crude material was chromatographed on silica gel (5% CH3CN-DCM increasing to 30% 

CHjCN+2%) MeOH) to give the title compound as an off white foam. 

intermediate 50: step c 

(4-Chloro-2-methoxy-3-(4-(trifluorometfayl)beiizyl)quinolin-6-yl)(l-methyl-liy-l,2,3-

triazol-5-yl)methanone 
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To a 100 mL flask containing (4-chloro~2~methoxy-3-(4-(trifiuoromethyI)benzyl)quinolin-6-

yl)( 1 -methyl-1 /if-1,2,3-triazol-5-yl)methanol (745 mg, 1.61 mmol, Intermediate 50: step b) was 

added 1,4-dioxane (36 mL) and THF (11 mL) to give a suspension at room temperature. Heating 

to approximately 45 °C formed a homogeneous solution. Then, activated M11O2 (719 mg, 8.3 

mmol) was introduced and the mixture was heated to 80 °C in an aluminum heating mantle under 

an atmosphere of N2. After 2 hours, the mixture was filtered through a Celite® pad, rinsed with 

THF and concentrated to give a white solid. Trituration from EtaO gave the title compound as a 

white solid. 

Intermediate 51: step a 

(4-Ch]oro-2-methoxy~3-(4-(trifluoromethyl)benzyI)qiiinoHH~6~yIX2,4-dimethyloxazol~5~ 

yl)methano] 

To a 50 mL flask containing 6-bromo-4-chloro-2-methoxy-3-(4-

(trifluoromethy!)henzyl)quinoline (1.5 g, 3.48 mmol, Intermediate 47: step d) was added THF 

(65 mL) at room temperature which resulted in a colorless homogeneous mixture. The solution 

was cooled to -70 °C which remained homogeneous and then «-butyllithium (2.5 M in hexanes, 

5.62 mL, 4.04 mmol) was added drop wise. The color of the solution became a dark opaque 

reddish-brown color. After 2 minutes, 2,4-dimethyloxazole-5-carbaldehyde (520 mg, 4.16 mmol, 
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in 3 ml, THF) was introduced and the color of the mixture went from an opaque dark brown to a 

light yellow homogeneous color within about 1 minute. After 25 minutes the mixture was 

quenched with aqueous NH4CL The reaction was diluted further with water and extracted with 

EtOAc (5 x 40 mL), The combined organics were washed with brine, dried over MgSQ4, filtered 

and concentrated to give a. light yellowish foam. The crude material was chromatographed on 

silica gel (10% CH3CN-DCM grading to 30% CTLCN containing 1% MeOH) to provide the title 

compound as a white amorphous solid. 

Intermediate 51: step b 

(4-ChlorQ-2-methosy~3-(4-(trifluoromethyl)beiizyl)qiiiiioliii~6~yl)(2,4-dimetliyloxazol-5~ 

yi)met!iaiione 

To a 100 mL flask containing (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-

yl)(2,4~dimethyloxazol-5-yl)methanol (960 mg, 2.01 mmol, Intermediate 51: step a) was added 

1,4-dioxane (50 mL) and activated MnO?. (900 mg, 10.3 mmol) at room temperature. The 

mixture was heated to 85 °C in an aluminum heating mantle under a nitrogen atmosphere. After 

60 minutes, the contents were filtered through Celite® while the solution is still warm and rinsed 

with THF, and concentrated to give an off white solid. The crude material was triturated with 

Et20 to give a white solid. 

Intermediate 52: 

l-(4-Benzoy!piperidin~l~y!)ethaiioiie 
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O 

A mixture of phenyl(piperidin-4-yl)metbanone hydrochloride (743 mg, 3.29 mmol) in 

dichloromethane (53.2 mL) and triethylamine (5.10 mL, 7.90 mmol) was treated with AC2O 

(0.373 mL, 3.95 mmol) dropwise over 1 minute in an ice bath under argon, and the resulting 

translucent mixture was immediately removed from the ice bath and stirred at room temperature 

overnight. The reaction was then extracted with 1 M aqueous HCl (1x8 mL) and 1 M aqueous 

NaOH (5 x g mL), and the organic layer was dried (NaiSO.^), filtered, and concentrated to 

provide the title compound as a translucent beige oil that crystallized upon standing. 

Intermediate 53: step a 

(l-Methy]~l/f4midazol~5-yl)(2~(trifhioromethyI)pyridin-4-yl)methaiiol 

A solution of isopropylmagnesium chloride/lithium chloride complex (1.3 M in THF, 10.6 mL, 

13.8 mmol) was added dropwise by syringe to a solution of 4-bromo-2-(trifluoromethyl)pyridine 

(3.12 g, 13.8 mmol) in dry THF (50 mL) at 0 °C. After 30 min, a solution of 1-methyl-1//-

imidazole-5-carbaldehyde in THF (1.38 g, 12.5 mmol) was added to the Grignard solution by 

syringe at 0 CC. The reaction mixture was warmed to room temperature over 2 h after which it 

was quenched with saturated aqueous ammonium chloride solution. The mixture was partitioned 

between water and ethyl acetate. The separated aqueous phase was further extracted with ethyl 

acetate and washed with saturated aqueous NaCl solution. The organic phase was dried 

(MgS04), filtered, and concentrated. The crude product was purified by flash column 

chromatography (silica gel, 0-10% MeOH-DCM) to provide the title compound. 

OH 

CFS 

Intermediate 53: step b 
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(l-Methyl-lJy-imidazoI-5-\i)(2-(trifhioromethyI)pyridin-4-yl)inetlianoiie 

O 

CF3 

A. heterogeneous mixture of (1 -methyl- lif-imidazol-5-yl)(2-(trifluoromethyl)pyridm-4-

yl)methanol (0.300 g, 1.16 mmol, Intermediate 53: step a) and manganese dioxide (0.506 g, 5.83 

mmol) in 1,4-dioxane (12 mL) was stirred at 100 °C for 1 h. The reaction mixture was then 

cooled to room temperature, filtered through Celite®, washed with EtOAc, and concentrated. 

The organic phase was dried (MgSO^), filtered, and concentrated. The crude product was 

purified by flash column chromatography (silica gel, 0-100% EtOAc-DCM) to provide the title 

compound as a white solid. 

Intermediate 54: step a 

(2,6-Dimethylpyridin-3-yl)(l -methyl- l//-l,2,3-triazol-5-yl)methanol 

A solution of w-butyllithium in hexanes (2.5 M, 22.5 mL, 56.3 mmol) was added dropwise by 

syringe to a stirring solution of 1 -methyl-1//-1,2,3-triazole (5,00 g, 60.2 mmol, prepared 

according to PCT Int. Appl., 2008098104) in dry tetrahydrofuran (400 mL) at -55 °C. The 

resulting off-white slurry was stirred at -45 °C for 20 min, whereupon a solution of 2,6-dimethyl-

pyridine-3-carbaldehyde (8.33 g, 61.7 mmol) in dry tetrahydrofuran (10 mL) was added 

dropwise by syringe. After 5 min, the cooling bath was removed and the reaction mixture was 

allowed to slowly warm. After 45 min, saturated aqueous ammonium chloride solution (10 mL) 

and ethyl acetate (100 mL) were added. The whole was concentrated by rotary evaporation. The 

residue was dissolved in ethyl acetate (300 mL). The organic solution was washed with saturated 

aqueous sodium chloride solution (100 mL, containing excess solid sodium chloride). The 

aqueous layer was extracted with ethyl acetate (2 x 100 mL). The organic layers were combined 

and the combined solution was concentrated. Ether (100 mL) was added to the residue and the 

OH 
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mixture was sonicated for 20 min during which time a white solid crashed out. The solids were 

collected by filtration. Ether (100 ml",) was added to the collected solids and the mixture 

sonicated a second time. After 20 min, the mixture was filtered and the solids were collected to 

provide the title compound as a fine powder. 

intermediate 54: step b 

(2,6-Dimethylpyridin-3-yl)(l-methyl-li/-l,2,3-triazol-5-yl)methanone 

A mixture containing (2,6-dimethylpyridin-3-yl)(I-methyl-Ifi-l,2,3-triazol-5-yi)methanol (9.8 g, 

44.9 mmol. Intermediate 54: step a) and manganese dioxide (18.8 g, 184 mmol) in dry dioxane 

(225 ml",) was heated to 100 °C with stirring. After 1 h, the mixture was cooled to 40 °C. The 

cooled mixture was filtered through a 2 cm pad of Celite rinsing with tetrahydrofuran (100 mL). 

The filtrate was concentrated to provide the title compound as an off-white solid. 

Intermediate 55 

(4-Chloro-2-methoxy-3-{4-(trifluorometh\i)beiizyl)qiiiiiolin-6-yl)(2,6-dimeth\ipyridiii-3-

yI)(l-methyHH-i,2,3-triazol-5-yI)methyI acetate 
CF3 

To a solution of (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)qiiinolin-6-yl)(2,6-

dimethylpyridm-3-yl)( 1 -methyl-1H-1,2,3-triazol-5-yl)methanol (544 mg, 0,960 mmol, Example 

77B) in 20 mL of dry DMF at room temperature was added NaH (75 mg, 3.9 mmol, 60% in 

mineral oil). After stirring for 20 min, acetic anhydride (0,18 mL, 1.9 mmol) was added. The 

mixture was stirred for one hour and some suspension formed. After the mixture was quenched 
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with a few drops of water, the suspension was filtered off and the filtrate was concentrated in 

vacuo. The residue was partitioned between dichloromethane and saturated NaHCCb (aq). The 

extracts were dried (NajSC^), filtered, and concentrated to give the title compound as a semi­

solid. 

Intermediate 56 

(2,4~DicM0ro-3-(4~(triflu0romethy!)beszy!)cpinoIiH-6-yI)(2,6~dimethy!pyric|jiii~3-y!)(l~ 

metiiyl~lH-l,2,3-triazol-5~yI)metIianol 

A solution of 6-bromo-2,4-dichloro-3-(4-(irifluoromethyl)beRzy])quinoline (2.00 g, 4.60 mmol, 

Intermediate 47: step c) and 90 ml, of THF in a 250 ml, of 3-necked flask was purged with N2 

and cooled to -78 °C. To the clear solution was added n-BuLi (3.05 mL, 4.88 mmol, 1.6 M in 

hexanes) dropwise and it became dark green almost black. After ~5 min, a suspension of (2,6-
dimefhyipyridin-3-y!)(!-methyl-lH-l,2,3-triazol-5-yT)methanone (0.950 g, 4.39 mmol, 

Intermediate 54: step b) in THF (- 4 mL) was added and the color changed to green. The 

cooling bath was removed. After - 5 min stirring, the flask was immersed in an ice-water bath. 

During the -40 min stirring at 4 °C, the color gradually changed to light green. Saturated NH4CI 

(aq) was added and the yellow organic layer was separated. The aqueous layer was extracted 

with dichloromethane. The combined organic phases were dried (T^SCU), filtered, and 

concentrated. The crude solidified over the weekend. 15 mL of CH3CN and 5 mL of 

dichloromethane were added. The yellow solid was filtered, washed with Et2(), and dried under 

vacuum overnight to give the title compound. 

intermediate 57: step a 

Ethyl 3 -oxo-2-(4-(trifhioromethyI)beiiz\i)foiitaiioate 
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o o 
EtO' 

F 

F 

Sodium hydride (60% dispersion in mineral oil, 1.5 g, 38.4 mmol) was added in portions over 2 

min to an ice-cooled, stirring solution of ethyl 3-oxobutanoate (5 g, 38.4 mmol) in dry 

dimethoxyethane (65 mL). After 30 min, a solution of 4-(trifluoromethyl)benzyl bromide (9.2 g, 

38.4 mmol) in dry dimethoxyethane (10 mL) was added dropwise over 2 min. The flask was 

removed from the cooling bath. After 2 h, water (10 mL) was added. The mixture was 

partitioned between half-saturated aqueous sodium chloride solution (50 mL) and ethyl acetate 

(150 mL). The layers were separated. The organic layer was dried with magnesium sulfate and 

the dried solution was filtered. The filtrate was concentrated and the residue was purified by 

flash-column chromatography on silica gel eluting with hexanes-ethyl acetate to provide the title 

compound as a colorless liquid. 

intermediate 57: step b 

6-Bro8BO-2-methyl-3-(4-(triflMoromet!iyI)be8izyl)qiiHioIi8i-4-oI 

OH 

A round-bottomed flask equipped with a Dean-Stark apparatus was charged with ethyl 3-oxo-2-
(4-(trifluoromethyl)benzyl)butanoate (7.00 g, 24.3 mmol, Intermediate 57: step a), 4-

bromoaniline (4.20 g, 24.2 mmol), para-toluenesulfonic acid (0.418 g, 2.4 mmol), and toluene 

(121 mL). The mixture was heated to 125 °C. After 16 h, the flask was cooled to room 

temperature. The toluene was removed by rotary evaporation to provide an orange colored solid. 

A mixture of the solid and diphenyl ether (48.4 mL) was heated to 220 °C. After 60 min, the 

mixture was cooled to room temperature at which point a yellow solid crashed out of solution. 

F 
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Hexanes (150 mL) were added. The whole was filtered through paper, rinsing with hexanes. The 

yellow solids were collected, dried, and then used in the next step without further purification. 

intermediate 57: step c 

6-Bromo-4-chloro-2-methyl-3-(4-(trifluoromethyI)benzyI)quinoJine 

A round-bottomed flask containing a mixture of 6-bromo-2-methyl-3-(4-

(trifluoromethyl)benzyl)quinolin-4-ol (5.00 g, 12.6 mmol, Intermediate 57: step b), phosphorous 

oxychloride (5.90 mL, 63.1 mmol) and acetonitrile (42 mL) was warmed to 90 °C. After 3 h, the 

reaction mixture was cooled to room temperature. The acetonitrile and excess phosphorous 

oxychloride was removed by rotary evaporation. The residue was dissolved in dichloromethane 

(100 mL) and the solution was cooled in an ice-water bath. Ice (100 mL) was added. 

Concentrated aqueous ammonia solution was added dropwise until the pH = -9 by litmus paper 

test. The biphasic mixture was separated and the aqueous layer was extracted with 

dichloromethane (50 mL). The combined organics were dried with magnesium sulfate and the 

dried solution was filtered. Celite (5 g) was added to the filtrate and the solvents were removed 

by rotary evaporation to provide a free-flowing powder. The powder was loaded onto a silica gel 

column. Elution with hexanes initially, grading to 20% ethyl acetate-hexanes provided the title 

compound as an off-white solid. 

intermediate 58: step a 

Ethyl 3-oxo-2-(4-(trifhioromethyI)beiiz\i)pentanoate 

CI 

F 

O O 

F 
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Sodium hydride (60% dispersion in mineral oil, 1,75 g, 43.7 mmol) was added in portions over 1 

min to an ice-cooled, stirring solution of ethyl 3-oxopentanoate (6.30 g, 43.7 mmol) in dry 

dimethoxyethane (87 mL). After 5 min, the flask was removed from the cooling bath and stirring 

continued at room temperature. After 30 min, a solution of 4-(trifluoromethyl)benzyl bromide 

(10,4 g, 43.7 mmol) in dry dimethoxyethane (10 mL) was added dropwise over 2 min. After 2,5 

h, ethyl acetate (300 mL) and water (100 mL) were added. The layers were separated. The 

organic layer was dried with sodium sulfate and the dried solution was filtered. The filtrate was 

concentrated and the residue was purified by flash-column chromatography on silica gel eluting 

with hexanes initially, grading to 50% dichloromethane-hexanes to provide the title compound as 

a colorless liquid. 

Intermediate 58: step b 

6-Bromo-2-etfayI-3-(4-(trifhioromethyI)foeiiz\i)qiimoliii-4-ol 

OH 

A round-bottomed flask equipped with a Dean-Stark apparatus was charged with ethyl 3-oxo-2-

(4-(trifluoromethyl)benzyl)pentanoate (8.84 g, 29.2 mmol, Intermediate 58: step a), 4-

bromoaniline (5.00 g, 29.2 mmol), para-toluenesulfonic acid (0.503 g, 2.9 mmol), and toluene 

(546 mL), The mixture was heated to 125 °C. After 18 h, the flask was cooled to room 

temperature. The toluene was removed by rotary evaporation to provide an amber colored solid. 

A mixture of the solid and diphenyl ether (29.1 mL) was heated to 220 °C. After 70 min, the 

mixture was cooled to room temperature. Ether (100 mL) and hexanes (50 mL) were added. The 

mixture was allowed to stir for 30 min during which time a white solid crashed out of solution. 

The whole was filtered through paper, rinsing with ether. The gummy solids were collected. 

Acetonitrile (20 mL) was added and the mixture was sonicated for 5 min. The slurry was filtered 

through paper and the solids were rinsed with acetonitrile. The off-white solids were collected, 

dried, and then used in the next step without further purification. 

Intermediate 58: step c 

F 
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6-Bromo-4-chIoro-2-eth\i-3-(4-(trifhioromethyI)benzyI)qiiiDoIiiie 

CI 

F 

A round-bottomed flask containing a mixture of 6-bromo-2-ethyl-3-(4-

(trifluoromethyl)benz.yl)quino!in-4-ol (4.00 g, 8.29 mmol, Intermediate 58: step b), phosphorous 

oxychloride (3.50 mL, 37.3 mmol) and acetonitrile (27 mL) was placed into a metal heating 

block at 90 °C. After 65 min, the reaction mixture was cooled to room temperature. The 

acetonitrile and excess phosphorous oxychloride was removed by rotary evaporation. The 

residue was dissolved in dichloromethane (500 mL) and the solution was cooled in an ice-water 

bath. Ice (50 mL) was added. Concentrated aqueous ammonia solution was added dropwise until 

the pH ::: 8-9 by litmus paper test. The biphasic mixture was separated and the aqueous layer was 

extracted with dichloromethane (50 mL). The combined organics were dried with sodium sulfate 

and the dried solution was filtered. Silica gel (8 g) was added to the filtrate and the solvents were 

removed by rotary evaporation to provide a free-flowing powder. The powder was loaded onto a 

silica gel column. Elution with hexanes initially, grading to 20% ethyl acetate-hexanes provided 

the title compound as an off-white solid. 

Intermediate 59: step a 

ferf-Buty] 3-(hydroxy(l-metliyl~l.ff-l,2,3~triaz0l~5~yl)methyl)azetkime~l~carboxylate 

A 2.5 M solution of o-butyllithium in hexanes (9.60 mL, 24.0 mmol) was added dropwise to a 

stirring solution of 1-methyl-lff-l,2,3-triazole (2.00 g, 24.0 mmol, prepared according to PCT 

Int. Appl., 2008098104) in dry THF (100 mL) at -50 °C. The reaction became heterogeneous and 

yellow during addition. After 15 min, a solution of tert-butyl 3-formylazetidine-1 -carboxylate 

(4.45 g, 24.0 mmol) in dry THF (10 mL) was added dropwise by syringe. The reaction mixture 

OH 

O 
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became homogeneous and was allowed to slowly warm to 0 °C. Water (10 mL) and ethyl acetate 

(100) mL were added. The biphasie mixture was wanned to 23 °C. The mixture was partitioned 

between half-saturated aqueous sodium chloride solution (100 mL) and ethyl acetate (300 mL). 

The layers were separated. The organic layer was dried with sodium sulfate and the dried 

solution was filtered. Celite (14 g) was added to the filtrate and the solvents were removed by 

rotary evaporation to provide a free-flowing powder. The powder was loaded onto a silica gel 

column. Elution with ethyl acetate initially, grading to 5% methanol-ethyl acetate provided the 

title compound as a white foam. 

intermediate 59: step b 

feraf-Butyl 3-(l-methyH//-i,2,3-triazole-5-carbonyI)azetidme-i-carboxyIate 

Q 

Dess-Martin periodinane (10.9 g, 25.7 mmol) was added in one portion to a stirring solution of 

fcrJ-butyl 3-(hydroxy(l-methyl-1//-1,2,3-triazol-5-yl)metbyl)azetidine-l -carboxylate (4,60 g, 

37.1 mmol, Intermediate 59: step a) in dry dichloromethane (86 mL). The resulting mixture was 

stirred at 23 °C. After 18 h, a mixture containing equal parts water, saturated aqueous sodium 

thiosulfate solution, and saturated aqueous sodium bicarbonate solution was added (200 mL). 

Dichloromethane (100 mL) was added. The resulting biphasie mixture was stirred for 15 min. 

The layers were separated. The organic layer was dried with sodium sulfate and the dried 

solution was concentrated. The residue was purified by flash-column chromatography on silica 

gel eluting with dichloromethane initially, grading to 5% methanol-dichloromethane to provide 

the title compound as a clear, colorless oil. 

intermediate 60 

(2,4-dichloro-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)(i-methyHII-imidazol-5-yl)(6-

(trifluoromethyl)pyridin-3-yi)methanol 

O 
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>-N " 
CF3 

F3C 

To a flask containing 6-bromo-2,4-dichIoro-3-(4-(trifliioromethyl)benzyI)quinoime (2.99 g, 6.87 

mmol, intermediate 47, step c), (1-methyl-lH-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-

yDmethanone (1.95 g, 7.66 mmol, intermediate 36, step c) was added tetrahydrofuran (150 mL) 

and the solution was cooled to -45 °C. n-BuLi (1.6M, 5.58 mL) was added drop wise over five 

minutes and the contents were allowed to stir at -45 "C for ten minutes. The reaction mixture 

was warmed to 0 "C and stirred at that temperature for one hour. The reaction was quenched 

with an aqueous ammonium chloride solution, warmed to room temperature, then transferred to a 

separatory funnel with ethyl acetate dilution. The organic phase was separated and the aqueous 

phase extracted two times with ethyl acetate. The combined organic layers were dried over 

magnesium sulfate, filtered and evaporated to dryness under reduced pressure. Chromatography 

on silica gel (dichloromethane increasing to 10% ((2M ammonia in methanol) in 

dichloromethane)) provided the title compound. 

Intermediate 61 

./V-Methoxy-iV,l-diinethyI-li/-l,2,3-triazole-5-carboxamide 

A solution of 1 -methyl-\H-\,2,3-triazole (12.9 g, 155 mmol) in THF (260 mL) was cooled to -

45 °C. Maintaining a temperature of < -35 °C, «BuLi (62.1 mL, 2.5 M in hexanes, 155 mmol) 

was added over 10 min. The reaction mixture was stirred for 30 min with cooling to -45 °C and 

then treated with a sub-surface stream of CO^) for a period of 2 h. After flushing the -35 °C 

slurry with N?.(?) for 5 min, thionyl chloride (11.8 mL, 163 mmol) was added. The mixture was 

allowed to warm to room temperature with stirring over 1.25 h. Addition of N,0-
dimethylhydroxylamine hydrochloride (18,14 g, 186 mmol) and A%A-diisopropylethylamine 

O 
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(68,3 mL, 396 mmol) was followed by stirring for 15 h. Aqueous sodium carbonate (500 mL, 10 

wt%) was then added, and the layers were mixed and separated. The aqueous layer was washed 

with dichloromethane (250 mL and then 125 mL), and the combined organic layers were dried 

over MgSC>4, filtered, and concentrated. The concentrate was taken up in ethyl acetate (225 mL), 

treated with MgSC>4, and filtered through a pad of silica gel (115 g). The silica gel pad was 

washed with additional ethyl acetate (800 mL). The eluent was concentrated to provide the title 

compound as a yellow solid. 

Intermediate 62: step a 

6-Iodo-3-(4-(trifhioromethyi)benzyl)quinoIine-2,4-diol 

OH 

To a suspension of 6-iodoquinoline-2,4-diol (498,2 g, 1,736 mol) and diethyl 2,6-dimethyl-l,4-

dihydropyridine-3,5-dicarboxylate (439.6 g, 1.736 mol) in pyridine (3,5 L) was added 4-

(trifluoromethyl)benzaldehyde (332.4 g, 1.909 mol). The resulting mixture was warmed with 

stirring to 105 °C for a period of 6 h. After cooling to room temperature, the heterogeneous 

mixture was treated with ethanol (4,6 L). White solids were isolated through filtration, washed 

with 57:43 ethanokpyridine (800 mL), and dried in a vacuum oven at 65 °C. The title compound 

was obtained in a 1:0.92 ratio with pyridine and used directly in the subsequent step. 

Intermediate 62: step b 

2,4~DicMoro-6-iodo~3~(4~(trifl?sororoet!iy!)besizy!)qMisioliiie 

a 

A thick slurry of 6-iodo-3-(4-(trifluoromethyl)benzyl)quinoline-2,4-diol (580,8 g, 1.122 mol, 

Intermediate 62: step a) in acetonitrile (5,8 L) was treated with phosphorous oxychloride (312,8 

mL, 3.366 mol). The resulting solution was warmed to 80 °C for a period of 7 h and then cooled 
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to room temperature over I h. The now heterogeneous mixture was stirred for 4 h and then 

diluted with water (5,8 L). After stirring for 1,5 h, the slurry was filtered, washed with 1:1 

acetonitrile:water (4 L), and dried overnight in a vacuum oven at 65 °C to provide the title 

compound as a white solid, 

intermediate 62: step c 

4-Chloro-6-iodo-2-methoxy-3-(4-(trifhioromethyI)benzyl)qiiinQlme 

A heterogeneous mixture of 2,4-dichloro-6-iodo-3-(4-(trifluoromethyl)benzyl)quinoline (515 g, 

1.068 mol, intermediate 62: step b) and sodium methoxide (577.1 g, 10.68 mol) in toluene (5.34 

L) was heated to 92 °C for 18 h and then 100 °C for 13 h. After cooling to room temperature the 

slurry was poured over an aqueous solution of sodium bicarbonate (11.54 kg, 7 wt%, 9,615 mol). 

The biphasie system was mixed and then the layers were separated. The organic layer was dried 

over MgSCU, filtered, and concentrated to afford the title compound as a white solid. 

Intermediate 63 

(4-Chloro-2-methoxy-3-(4-(trifluoroniethyl)benzj'l)qumolin-6-yl)(l-methyH//-l,2,3-

triazoI-5-yI)methanone 

O CI 

A solution of 4-chloro-6-iodo-2-methoxy-3-(4-(trif!uoromethyl)benzyl)quinoline (41.39 g, 86.6 

mL, Intermediate 62: step c) in THF (800 mL) was cooled to 4 °C, and isopropylmagnesium 

chloride (44.2 mL, 88.4 mmol, 2 M in THF) was added over 10 min. The mixture was stirred for 

20 min and then A'-methoxy-A% I-dimethyl-lif-l,2,3-triazole-5-ca.rboxa.mide (14,74 g, 86.6 mmol, 

Intermediate 61) in THF (150 mL) was added. After warming to room temperature and stirring 

C! 
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for 15h, a solution of aqueous ammonium chloride (900 mL, 13 wt%) was added. The resulting 

biphasie mixture was stirred for 15 min. The layers were then separated, and the organic layer 

was washed with brine (450 mL). The organic layer was diluted with heptane (500 mL) and 

stirred for 1 h. The resulting suspension was filtered, washed with heptane (100 mL), and dried 

in a 60 °C vacuum oven to afford the title compound as a white solid. 

Intermediate 64 

Methyl 4-c!iIoro-2-metlioxy-3-(4-(trillsjoromethyl)beo.zyl)qMisiolMe-6-carboxylate 

n-BuLi (2.66 M in hexanes, 0.883 mL, 2.35 mmol) was added dropwise to a stirred solution of 6-

bromo-4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinoline (1.01 g, 2.35 mmol, 

intermediate 47, step d) in THF (11.5 mL) under argon at —70 °C. After an additional 1 min, a 

pellet of dry ice (-4 g, -90 mmol) was added to the dark solution, and the flask was quickly 

resealed, evacuated and flushed with argon. After another min, the resulting homogeneous 

yellow reaction was removed from the cold bath and stirred under ambient conditions for 5 min, 

and was then transferred to an ice bath and quenched with iodomethane (0.146 mL, 2.35 mmol) 

and DMSO (4.6 mL). The clear yellow reaction was stirred at 0 °C for 5 min, and was then 

rotovapped at rt to provide a thick light yellow slurry. This was treated with Li jCOs (173 mg, 

2.35 mmol) and iodomethane (0.438 mL, 7.03 mmol) and stirred at 40 °C for 30 min. The 

resulting opaque thin slurry was then diluted with DCM (15 mL), washed with water (2 x 25 

mL), dried (Na2.S04), filtered, and concentrated to provide a white solid. This was recrvstallized 

from hot heptane (10 mL), and the globular crystals were filtered and washed with heptane (2xg 

mL) to provide the title compound as an off-white powder. 

Intermediate 65: step a 

6-bromo-3-((6-(trifhioromethyi)pyridm-3-yl)methyI)qiimoIiiie-2,4-diol 

O CI 
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^ N OH 

6-Bromo-4-hydroxyquinolin-2(Ifi)-one (3.2 g, 18.3 mmol, Intermediate 44: step a), 6-

(trifluoromethyl)nicotinaldehyde (4.0 g, 16.7 mmol). and diethyl 2,6-dimethyl-l,4-

dihydropyridine-3,5-diearboxylate (4.2 g, 16.7 mmol), in pyridine (34 mL) were heated to 105 

°C for 3 hours. The solution was allowed to cool to ambient temperature, resulting in the 

formation of solid. Minimal isopropanol was added to the mixture and the slurry was stirred for 

1 hour, sonicated, and filtered. The filtered solids were rinsed with isopropanol and dried under 

continuous air flow to provide the title compound as an off-white solid. Additional product was 

recrystallized from the filtrate, filtered, and rinsed with isopropanol. 

Intermediate 65: step b 

6-bromo-2,4-dichloro-3-((6-(trifluoroinethyI)pyridm-3-yl)inethyl)qiiinoline 

POCI3 (1.5 mL) was added to a mixture of 6-bromo-3-((6-(trifluoromethyl)pyridin-3-

yI)methyI)quinoline-2,4-diol (1.8 g, 4.6 mmol, Intermediate 65: step a) in acetonitrile (23 mL). 

The mixture was heated to 80 °C and refluxed overnight, forming an amber-colored solution. 

The solution was allowed to cool to ambient temperature and was quenched with water, resulting 

in the formation of precipitate. Concentrated ammonium hydroxide was added to the suspension 

to attain pH 9-10, and the slurry was stirred for 1 hour. The product solids were filtered then 

F 
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washed with 50:50 acetonitrile/water, followed by additional water, and dried in a high vacuum 

oven. 

Intermediate 65: step e 

6-bromo-4-chlorQ-2-methoxy-3-((6-(trifliiorQmethyl)pyriditt-3~yl)methyl)quiiioliiie 

6-bromo-2,4-dichloro-3-((6-(trifluoromethyl)pyridin-3-yl)m.ethyl)quinolone (1.0 g, 2,3 mmol, 

Intermediate 65: step b) and sodium, m ethoxide (1,2 g, 22 mmol) in dry toluene (12 mL) were 

heated to 80 °C and refluxed under a positive pressure of nitrogen overnight. The mixture was 

allowed to cool to ambient temperature. Aqueous saturated sodium bicarbonate solution was 

added to the mixture and the layers were separated. The aqueous layer was extracted with ethyl 

acetate. The combined organic layers were dried over sodium sulfate, filtered, and concentrated 

to dryness. The crude material was purified by flash column chromatography (silica gel, 0-20% 

EtOAc-Hex) to provide the title compound as a white solid. 

Intermediate 66: step a 

jfer£J5ulyl-3-((4-chloro-2-methoxy-3-(4Xtri.fluoromethy])beii2;yl)qiimoliii-6-

yl)(hydroxy)methyl)a:z;etidme~l~carboxyIate 

F 

N 

F 

9F3 
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To a flask containing 6-bromo-4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinoline (1.0 

g, 2.32 mmol. Intermediate 47: step d) was added THF (30 mL) resulting in a colorless 

homogeneous mixture. The solution was cooled to -70 °C and then «-BuLi (2.5M in hexanes, 

1.08 mL, 2,69 mmol)) was added drop wise. The color of the solution became a dark opaque 

reddish-brown color. After 2 min, tert-butyl 3-formylazetidine-1 -carboxylate (545 mg, 2.94 

mmol, in 3 mL THF) was introduced. After 5 min, the reaction mixture was placed in an ice-

water bath and allowed to stir for 30 min at which time the mixture was quenched with NH4CI 

solution. The contents were diluted further with water and extracted with EtOAc (5 x 40 mL). 

The combined organics were washed with brine, dried over MgS04, filtered and concentrated to 

provide a yellow foam. The crude material was chromatographed on silica gel (20% EtOAc-

Hexanes increasing to 50% EtoAc) to give the title compound (950 mg) as a white solid. *H 

NMR (500 MHz, CDCI3) 8 8.06 (d, J= 1.7 Hz, 1H), 7,84 (d, J = 8.6 Hz, 1H), 7.63 (dd, J = 8.6, 

1.9 Hz, 1H), 7.50 (d../ 8,2 Hz, 2H), 7,38 (d,./ 8.1 Hz, 2H), 4.99 (dd, J = 8,0, 3,3 Hz, 1H), 

4.35 (s, 2H), 4.05 (bs, 2H), 3.82 (t, J ----- 8.7 Hz, 1H), 3.74 - 3.67 (m, I!!). 2.99 - 2,90 (m, 111). 

2.20 - 2.15 (m, 1H), 1.41 (s, 9H). MS (ESI): mass calcd. for C^fLgC^N^: 536.98, m/z 

found 537.2 [M+Hf. 

Intermediate 66: step b 
fer£-ButyI-3-(4-chloro-2-methoxy-3-(4-(trifluorQnietJiyl)beiizyl)qiiiiioIine-6-
carhonyl)azetidine-l-carhoxylate 

To a flask containing tert-butyl-3-((4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-

yl)(hydroxy)methyl)azetidine-1 -carboxylate (525 mg, 0.98 mmol, Intermediate 66: step a) was 

added 1,4-dioxane ( 40 mL) to give a homogeneous solution at room temperature. Manganese 

dioxide (715 mg, 8.23 mmol) was then added and the mixture was heated to 85 °C in an 

aluminum heating mantle under nitrogen. After 60 min, the contents were filtered through a 

celite pad while the solution was still warm and rinsed with THF. The effluent was concentrated 
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and purified by passing through a short column of silica gel (10% acetone-hexane increasing to 

25% acetone) to give 505 mg of the title compound as a white amorphous solid. 'H NMR (500 

MHz, CDCI3) 8 8.57 (d,J = 1.9 Hz, 1H), 8.14 (dd, J= 8.7, 2.0 Hz, 1H), 7.90 (d, J= 8.7 Hz, 1H), 

7.52 (d, J= 8.1 Hz, 2H), 7.39 (d, J= 8.1 Hz, 2H), 4.36 (s, 2H), 4.29 (s, 4H), 4.11 (s, 3H), 1.58 (s, 

2H), 1.45 (s, 9H). MS (ESI): mass calcd, for C27H26CIF3N2O4: 534.97, m/z found 535.1 [M+H];. 

Intermediate 66: step c 

fer#-Butyl-3-((4-chloro-2-methoxy-3-(4-(trifluoromethy!)benzyl)qiiiiiQliii-6-yl)(hydroxy)(l-
methyl-lH-l,2,3-triazol-5-yl)methyl)azetidine-l-carboxylate 

CFS 

To a flask containing 1 -methyl-1H-1,2,3-triazole (150 mg, 1.81 mmol) was added THF (15 mL) 

and the colorless homogeneous solution was cooled to -43 °C using a CH3CN-CO2 bath. «-BuLi 

(2.5M in hexanes, 0.7 mL, 1.75 mmol) was added drop wise via syringe which afforded an 

opaque mixture. The suspension was stirred at -40 °C for 30 min, then a THF solution of tert-

butyl-3-(4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinoline-6-carbonyl)azetidine-l-

carboxylate (430 mg, 0.8 mmol, in 2 mL THF, Intermediate 66: step b) was introduced at -40 °C. 

The reaction mixture was allowed to warm gradually to room temperature over 45 min and then 

quenched with NH4CI solution. The aqueous portion was extracted with EtOAc (3 x 30 mL) and 

the combined organics were washed with brine, dried over MgS04, filtered and concentrated to 

provide an amber gum. Chromatography on silica gel (10% acetone-hexane increasing to 30% 

acetone) afforded the title compound (170 mg) as a white amorphous solid. 3H NMR (500 MHz, 

CDC!:} 8 8.24 (d, J = 2.1 Hz, ii!}. 7.78 (d, J = 8.8 Hz, 1H), 7.56 - 7.47 (m, 3H), 7.40 (d, J - 8.1 

Hz, 2H), 7.35 (dd, J = 8.7, 2.1 Hz, 1H), 4.35 (s, 2H), 4.20 (t, J = 8.8 Hz, 1H), 4.07 (s, 3H), 4.00 
(dd, J = 9,3, 5,6 Hz, 1H), 3,92 (dd, J = 8,9, 5,7 Hz, 1H), 3.67 (s, 3H), 3.62 (t, J = 8.8 Hz, 1H), 

3.52 - 3,38 (m, IH), 1.38 (s, 9H). MS (ESI): mass calcd. for Cso&jCU^N^: 618.06, m/z found 

619,9 j \M! | . 
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step d 
Azetidm-3-yI(4-chloro-2-inethoxy-3-(4-(trifliioromethyl)beDzyl)quiiioliD-6-\i)(l-meth\i-lH-
l,2,3~triazo!~§~yl)metiiauo! 

?F3 

OMe 

To a flask containing tert-butyl 3-((4-chloro-2-methoxy-3-(4-(trifIuorom.ethyI)benzyl)quinolin-6-

yl)(hydroxy)( 1 -methyl-1 IT-1,2,3-triazol-5-yl)methyl)azetidine-1 -carboxylate (165 nig, 0.27 

mmol. Intermediate 66: step c) was added formic acid (5 ml, 136 mmol) at room temperature 

followed by 6N HCl (210 fiL, 1.24 mmol). The colorless mixture was stirred at room 

temperature for 40 min at which time LCMS and TLC (25% acetone-hexane) showed the 

reaction to be complete. MeOH (5 mL) was added and the mixture was stirred for 20 min before 

concentrating. The resulting oil was chromatographed directly on silica gel using (10% 2M 

NHrMeOH-dichloromethane increasing to 12% 2M NHrMeOH) to give initially 161 mg 

material. This material was dissolved in CHCWMeQH and filtered through a celite plug to give 

144 mg of the title compound as an off white powder. !H NMR (500 MHz, CDCI3) 8 8.30 (d, J 

= 2.1 Hz, 1H), 8.20 (s, 1H), 7.92 (s, 1H), 7.76 (d, j = 8.8 Hz, 1H), 7.47 (d, J = 8.1 Hz, 2H), 7.42 -

7.32 (m, 3H), 4.52 - 4,34 (m, 2H), 4.33 - 4.16 (m, 3H), 4.05 (s, 3H), 3.96 - 3.80 (m, 1H), 3.71 (s, 

4H). MS (ESI): mass calcd, for C25H23CIF3N5Q2: 517.94, m/z found 518.9 [M+H]"1". 

Example 1: (3-BeiizyI-2,4-dichloroqmiioliD-6-yl)(4-chloropheii\i)(l-meth\i-l//-imidazoI-5-

yl)methanol 

a 
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Into a 25-mL round-bottom flask purged and maintained with an inert atmosphere of nitrogen, 

was placed a solution of 3-benzyl-6-bromo-2,4-dichloroquinoline (500 mg, 1.36 mmol, 

Intermediate 2: step c) in tetrahydrofuran (10 mL). n-BuLi (0.6 mL,, 2.5 M in hexanes) was then 

added at -78 °C, The resulting solution was stirred for 1 hour at -78 °C. (4-Chlorophenyl)( 1 -

methyl-l//-imidazol-5-yl)metha.none (301 mg, 1.36 mmol, Intermediate 1: step b) was added to 

this solution. The resulting solution was allowed to react, with stirring, for an additional 8 hours 

at room temperature. The reaction was then quenched by the addition of 10 mL of water/ice. The 

resulting solution was extracted with 3x20 mL of ethyl acetate. The combined organic layer was 

dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The residue was 

purified by chromatography over a silica gel column with dichloromethane/methanol to give the 

title compound as a white solid, !H NMR (400 MHz, DMSO-de) 8 ::: 8.20 (s, 5 H), 8.05 (d, J = 

8.5 Hz, I H), 7.69 - 7.79 (m, 2 H), 7.44 (d, J= 7,5 Hz, 2 H), 7.25 - 7.37 (m, 4 H), 7.14 - 7.25 (m, 

4 H), 6.20 (s, 1 H), 4.47 (s, 2 H), 3.31 (s, 3 IS): MS m/e 508 |VM!| . 

Example 2: (3-ChIorophen\i)-(2,4-dichloro-3-(4-chlorobenzyl)quinoliii-6-yl)-(pyridin-3-

yI)methanol*TFA 

A mixture of 6-bromo-2,4-dichloro-3-(4-chlorobenzyl)quinoline (0.10 g, 0,249 mmol, 

Intermediate 3: step c) and (3-chlorophenyl)(3-pyridinyl)methanone (0.059 g, 0.274 mmol) in 

dry THF was cooled to -78 °C and »-BuLi (1.6 M in hexane, 0.202 mL) was added over a 30 

minute period. Stilling was continued at 78 °C for an additional hour, the mixture wanned up to 

room temperature and saturated aqueous NH4CI added. The layers were separated and the 

aqueous mixture again extracted with EtOAc. The combined organic extracts were dried over 

Na.2SG4, filtered, evaporated in vacuo, and chromatographed (2% MeOH in dichloromethane). 

Fractions containing the desired product were combined and further purified by Gilson HPLC 

162 



WO 2014/062658 PCT/US2013/065013 

(H;>Q/acetonitrile/l% TFA) to provide the title compound as a white solid. !H NMR (400 MHz, 

DMSO-dfi) 8 ppm 4.46 (s, 2 H) 7.12 - 7.28 (m, 3 H) 7.35 (d, J= 8.08 Hz, 2 H) 7.43 (dd, J= 6.32, 

3.79 Hz, 4 H) 7.65 (dd, J-8.08, 5.05 Hz, 1 H) 7.78 (dd, J-8.59, 2.02 Hz, 1 H) 7.91 - 8.07 (m, 2 

H) 8.16 (d, J 2.02 Hz, 1 H) 8.62 (br. s., 1 H) 8.67 (d, J 4.55 Hz, 1 11); MS (ESI) 540. 

Example 3: (3-ChlorophenyI)-(2,4-dichIoro-3-(4-fluorobenzyI)quinoliii-6-yl)-(pyridin-3-

yl)met hasi ol*TF A 

The title compound was prepared by substituting 6-bromo-2,4-dichloro-3-(4-

chlorobenzyl)quinoline (Intermediate 3: step c) with 6-bromo-2,4-dichloro-3-(4-

fluorobenzyl)quinoline (Intermediate 4: step c) then following the procedure described for the 

preparation of Example 2. !H NMR (400 MHz, DM SO-dc,} 8 ppm 4.45 (s, 2 H) 7.03 - 7.17 (m, 2 

H) 7.17 - 7.30 (m, 3 H) 7.35 - 7.49 (m, 4 H) 7.61 - 7.74 (m, I H) 7.79 (d, J-8.59 Hz, 5 H) 7.94 -

8.09 (m, 2 H) 8.16 (s, 1 H) 8.55 - 8.81 (m, 2 H); MS (ESI) 524. 

Example 4: (3-ChIorophen.y1)-(2,4-dichloro-3-(3-chlorobenz;y])quiiioliii-6-yl)-(pyridm-3-

y1)methanoI*TFA 

The title compound was prepared by substituting 6-bromo-2,4-dichloro-3-(4-

chlorobenzyDquinoline (Intermediate 3: step c) with 6-bromo-2,4-dichloro-3-(3-
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elilorobenzyljquinoline (Intermediate 5: step c) then following the procedure described for the 

preparation of Example 2. !H NMR (400 MHz, DMSO-dg) 8 ppm 4.48 (s, 2 H) 7.10 (d, J= 6.06 

Hz, 1 H) 7.19 - 7.34 (m, 4 H) 7.38 - 7.50 (m, 4 H) 7.66 (br. s., 1 H) 7.79 (dd,,/ 8.59. 2.02 Hz, 1 

H) 7.98 (d,,/ 8.08 Hz, 1 H) 8.04 (d, J= 8.59 Hz, 1 H) 8.16 (d, J 2.02 Hz, 1 H) 8.58 - 8.73 (m, 2 

H); MS (ESI) 541. 

Example 5: (3-(4-(1.//-PyrazoH-yI)benzyl)-2,4-dichIoroqumolin-6-yl)(3-
chlorophenyI)(pyridm-3-yl)methanol*TFA 

The title compound was prepared by substituting 6-bromo-2,4-dichloro-3-(4-

ehlorobenzyl)quino!ine (Intermediate 3: step c) with 3~(4~(l/f-pyrazoi~l~yl)henzyi)~6~bromo~ 

2,4-dichloroquinoline (Intermediate 6: step c) then following the procedure described for the 

preparation of Example 2. JH NMR (400 MHz, DMSO-dg) 8 ppm 4.50 (s, 2 H) 6.36 - 6.64 (rn, 1 

H) 7.17 - 7.26 (m, I H) 7.29 (d, J=8.59 Hz, 2 H) 7.38 - 7.51 (m, 4 H) 7.65 (dd, J=7,58, 5.05 Hz, 

1 H) 7.69 - 7.83 (m, 4 H) 7.98 (d, J=8.08 Hz, I H) 8.04 (d, J=9.09 Hz, 1 H) 8.17 (d, J=2.02 Hz, 

1 H) 8.43 (d, /= 2.53 Hz, 1 H) 8.63 (d, 1=2.02 Hz, 1 H) 8.67 (d, /= 3.54 Hz, 1 H); MS (ESI) 571. 

Example 6: (3-Chloropfaenyl)-(2,4-dichloro-3-(4-methoxybenzyl)quinoIiii-6-\i)-(pyridiii-3-

y!)metiiasioI*TFA 
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The title compound was prepared by substituting 6-bromo-2,4-dichloro-3-(4-

chlorobenzyl)quinoline (intermediate 3: step c) with 6-bromo-2,4-dichloro-3-(4-

methoxybenzyI)quinoline (Intermediate 7: step c) then following the procedure described for the 

preparation of Example 2, 3H NMR (400 MHz, DMSO-de) 8 ppm 3.69 (s, 3H) 4.39 (s, 2 H) 6.85 

(d, J 8.59 Hz, 2 If) 7.10 (d, J=9.09 Hz, 2 H) 7.23 (d,./ 5.56 Hz, I H) 7.38 - 7.49 (m, 4 H) 7.66 

(dd,,/ 8.08. 5.05 Hz, 1 H) 7.77 (dd, J 8.59, 2.02 Hz, 1 H) 7.96 - 8.06 (m, 2 II) 8.15 (d,./ 2.02 

Hz, 1 I!) 8.63 (s, 1 H) 8.68 (d,,/ 5.05 Hz, 1 H); MS (ESI) 535. 

Example 7: (4-Chloro-3-(4-fluorobenzyI)-2-methoxyquinolin-6-yr)(3-

chlorophenyl)(pyridm-3-yl)methanol 

The title compound was prepared by substituting 6-bromo-2,4-dichloro-3-(4-

chlorobenzyOquinoline (Intermediate 3: step c) with 6-bromo-4-chloro-3-(4-f1uorobenzyl)-2-

methoxyquinoline (Intermediate 4: step d) then following the procedure described for the 

preparation of Example 2. ]H NMR (400 MHz, DMSO-de) 8 ppm 4.02 (s, 3 H) 4.22 (s, 2 H) 7.08 

(t, ,7=8.84 Hz, 2 H) 7.16 - 7.33 (m, 4 H) 7.36 - 7.47 (m, 3 H) 7.54 - 7.70 (in, 2 H) 7.84 (d, /=9.09 
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Hz, 1 H) 7.95 (d, J=8.59 Hz, 1 H) 8.00 (d, J=2.02 Hz, I H) 8.61 (br. s., 1 H) 8.65 (br. s., 1 H); 

MS (ESI) 519. 

The title compound was prepared by substituting 6-bromo-2,4-dichloro-3-(4-

chlorobenzyl)quinoline (Intermediate 3: step c) with 6-bromo-2,4-dichloro-3-(4-

(methylsulfonyl)benzyl)quino[ine (Intermediate 8: step c) then following the procedure described 

for the preparation of Example 2. !H NMR (400 MHz, DMSQ-ds) 8 ppm 3.19 (s, 3 H) 4.59 (s, 2 

H) 7.18 - 7.29 (m, 1 H) 7.36 - 7.48 (m, 6 H) 7.65 (br. s„ 1 H) 7.76 - 7.82 (m, 1 H) 7.85 (d, 

J-8.08 Hz, 2 H) 7.95 (d,,/ 7.58 Hz, 1 H) 8.05 (d, J 8.59 Hz, 1 H) 8.17 (d, J 2.02 Hz, 1 H) 8.56 

- 8.71 (m, 2 111: MS (ESI) 585. 

Example 9: (2,4-DichIoro-3-(4-chlorobenzyl)quinoIm-6-yl)(pyridin-3-yI)(thiazol-5-

yl)methano!*TFA 
CI 

Example 8: (3-ChlorophenyI)(2,4-dichIoro-3-(4-(methyIsuIfonyI)benzyI)quiaolin-6-

yl)(pyridiii-3-yi)met!iaHoI*TFA 

N 

N 
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The title compound was prepared by using pyridin-3-yl(thiazol-5-yl)methanone (Intermediate 11: 

step b) in place of (3-chlorophenyl)(3-pyridinyl)methanone and following the procedure 

described for Example 2. SH NMR (400 MHz, DMSQ~d6) 8 ppm 4,47 (s, 2 H) 7,20 (d, J=8.59 

Hz, 2 H) 7.35 (d, J-8.59 Hz, 2 H) 7.60 (s, 1 H) 7.65 - 7.74 (m, 1 H) 7.79 - 7.94 (m, 2 H) 7.98 -

8.14 (m, 2 H) 8.29 (s, 1 H) 8.63 - 8.82 (m, 2 H) 9.17 (s, 1 H); MS (ESI) 514. 

Example 10: (2,4-DichIoro-3-(3-chlorobenzyl)quinoIm-6-yl)(pyridin-3-yI)(thiazol-5-

yl)methanoI*TFA 

CI 

A mixture of 6-bromo-2-chloro-3-(3-chlorobenzyl)quinoline (0.095 g, 0.259 mmol, Intermediate 

12: step b) and pyridin-3-yl(thiazol-5-yl)methanone (0.044 g, 0.207 mmol, Intermediate 11: step 

b) in dry THF (3 mL) were cooled to -78 °C and «-BuLi (0.21 mL, 0.336 mmol, 1.6 M in hexane) 

was added over a 30 minute period. Stirring was continued at -78 °C for 30 minutes, the mixture 

wanned up to 0 °C, stirred for 1 hour and saturated aqueous NH4C1 was added. The layers were 

separated and the aqueous mixture again extracted with EtOAc. The combined organic extract 

was dried over Na?.SQ4, filtered, evaporated in vacuo, and chromatographed (EtOAc/CHbCb) to 

provide the product. Further purification by Gilson HPLC (H20/acetonitrile/1 % TFA) provided 

the title compound as a white solid. !H NMR (400 MHz, DMSO-de) 8 ppm 4,22 (s, 2 H) 7.16 -

7.27 (m, 1 H) 7.26 - 7.42 (m, 3 H) 7.56 (s, 1 H) 7.59 - 7.73 (m, 2 H) 7.75 - 7.84 (m, 1 H) 7.88 -

7.99 (m, 2 H) 7.99 - 8.08 (m, 1 H) 8.37 - 8.44 (m, 1 H) 8.62 - 8.76 (m, 2 H) 9.09 - 9.19 (m, 1 H); 

MS (ESI) 478. 

Example 11: (3-(4-(l//-Pyrazol-l-yl)benLzyI)-2,4-dichloroqiiinolm-6-yI)(4-chlorophenyI)(l-

methyI-l//-imidazol-5-yl)methanoI*TFA 

N 

S 
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W /:)H 

\ 

A mixture of 3-(4-(l/-/-pyrazol-i-y!)benzyl)-6-bromo-2,4-dich!oroquinolme (0.2 g, 0.462 mmol, 

Intermediate 6: step c) and (4-ch!orophenyl)(l -methyl-l/f-imidazol-5-yl)methanone (0.113 g, 

0.462 mmol, Intermediate 1: step h) in dry THF (5mL) was cooled to -78 °C and /z-BuLi (0.375 

mL, 0.6 mmol, 1.6 M in hexane) was added dropwise over a 30 minute period. Stirring was 
continued at -78 °C for 30 minutes, the mixture warmed up to 0 °C, stirred for 1 hour and 

saturated aqueous NH4CI was added. The layers were separated and the aqueous mixture again 

extracted with EtOAc. The combined organic extract was dried over Na2S04, filtered, evaporated 

in vacuo, and chromatographed (EtQAc/C^Cl?.) to provide the product. Further purification by 

Gilson HPLC (H20/acetonitrile/l% TFA) provided the title compound as a white solid. fH NMR 

(400 MHz, DMSQ-ds) 8 ppm 3.55 (s, 3H) 4.51 (s, 2 H) 6.53 (s, 1 H) 7.04 (s, 1 H) 7.31 (d, 

J 8.31 Hz, 2 H) 7.41 (d, J 8.56 Hz, 2 H) 7.47 - 7.58 (m, 2 H) 7.66 - 7.84 (m, 5 if) 8.08 (d, 

./ 8.80 Hz, I H) 8.25 (s, I H) 8.44 (d, JM.96 Hz, 1 H) 9.15 (s, 1 H); MS (ESI) 574; 576. 

Example 12: (4-C!i1orop!ieEyl)(2,4~dk!iloro-3-(4~methoxybeEzy1)qMMoIisi-6-y!)(l-metliy!-

l//-imMazo!-5-yl)8Bethaiiol®TFA 

/ 
O 

.CI 
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The title compound was prepared by substituting 3-(4-(l//-pyrazol-1 -yl)benzyl)-6-bromo-2,4-

dichioroquinoline (Intermediate 6: step c) with 6-bromo-2,4-dichloro-3-(4-

methoxybenzyl)quinoline (Intermediate 7: step c) then following the procedure used for the 

preparation of Example 11. !H NMR (400 MHz, DMSO-dg) 8 ppm 3.54 (s, 3 H) 3.70 (s, 3 H) 

4.40 (s, 2 H) 6.85 (d, J-8.56 Hz, 2 H) 7.03 (s, 1 H) 7.11 (d, J=8.31 Hz, 2 H) 7.41 (d, J=8.56 Hz, 

2 H) 7.46 - 7.55 (m, 2 H) 7.70 - 7.79 (m, 2 H) 8.06 (d, j 8.80 Hz, 1 H) 8.23 (s, 1 H) 9.15 is. 1 II); 

MS (ESI) 540. 

Example 13: (4-Chloro-2-methoxy-3-(4-methox\7benzyI)quinolin-6-yl)(4-chloropheayI)(l-

methyI-l//-imidazol-5-yl)methanoI*TFA 

/ 

A mixture of (4-chlorophenyl)(2,4-dichloro-3-(4-methoxybenzyl)quinolin-6-yl)(l-methyl-\H-

imidazol-5-yi)methanol*TFA (0.050 g, 0.093 mmol, Example 12) and a 0.5 M sodium mefhoxide 

in methanol solution (3.3 mL, 1.67 mmol) was heated in a sealed tube at 80 °C overnight. The 

mixture was cooled to room temperature and poured into ice water (20 mL). The aqueous 

mixture was stirred for 2 hours then filtered to provide a mixture of mono and disubstituted 

products as a tan solid. Further purification of the mixture by Gilson HPLC provided the title 

compound as a solid. SH NMR (400 MHz, DMSO-d6) 8 ppm 3.53 (s, 3 H) 3.68 (s, 3 H) 4.03 (s, 

3 H) 4.17 (s, 2 II) 6.82 (d,.! 8.3! Hz, 2 H) 6.97 (s, 1 H) 7.15 (d, .1 8.31 Hz, 2 H) 7.37 (d, J 8.31 

Hz, 2 I!) 7.49 (d, .! 8.31 Hz, 2 H) 7.54 - 7.69 (m, 2 I!) 7.85 (d, .! 8.80 Hz, 1 H) 8.09 (s, 1 H) 

9.13 (s, 1 H); MS (ESI) 534. 

Example 14: (3-Benzyl-4-chIoro-2-ethoxyqumoliii-6-yl)(4-chIorophenyI)(l-methyl-l//-

imidazol-5-yl)methanoI*TFA 
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A mixture of (3-benzyl-2,4-dichloroquinolin-6-yl)(4-chlorophenyl)(l-methyl-lii-imidazol-5-

yl)methanol (0.053 g, 0.104 mmol, Example 1) and a sodium ethoxide solution (0.1 mL, 21 wt % 

soln.) in EtOH (1 mL) was heated in a sealed tube at 80 "C overnight, cooled to room 

temperature and poured over ice water (20 mL). The mixture was stirred for 30 minutes then 

filtered to yield crude product as a solid. Further purification by Gilson HPLC provided the title 

compound as a white solid. *H NMR (400 MHz, MeOH-d4) 8 ppm 1.38 (t, J=7.Q7 Hz, 3 H) 3.69 

is. 3 H) 4.29 (s, 2 H) 4.52 (q, j 7.07 Hz, 2 H) 6.87 (s, 1 H) 7.11 - 7.18 (m, 1 H) 7.19 - 7.29 (m, 4 

H) 7.35 - 7.42 (m, 2 H) 7.42 - 7.49 (m, 2 H) 7.63 (dd, j 8.84. 2.27 Hz, 1 H) 7.84 (d, J=9.09 Hz, 

1 H) 8.13 (d, j 2.02 Hz, 1 H) 8.95 (s, 1 H); MS (ESI) 518. 

Example IS: (3-(4-(lflF-Pyrazol-l-yl)benzyl)-2,4-dichloroqmiioIm-6-yI)(l-inethyI-l//-

imidazol-5-yl)(thiazol-5-yl)metfaanoI*TFA 

O 

The title compound was prepared by substituting (4-chlorophenyi)(l -methyl- lif-imidazol-5-

yljmethanone with (l-methyl-l//-imidazol-5-yl)(thiazol-5-yl)methanone (Intermediate 13) then 

following the procedure described for the preparation of Example 11, *H NMR (400 MHz, 

MeOH-dO 8 ppm 2.66 (s, 1 H) 3.71 (s, 3 H) 4.62 (s, 2 H) 6.50 (s, 1 H) 7.25 (s, 1 H) 7.34 (d, 

J 8.3! Hz, 2 H) 7.65 (d, J 8.31 Hz, 2 H) 7.70 (d, j 6,85 Hz, 2 H) 7.89 (d, J=8.80 Hz, 1 H) 8.08 
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(d, J=8,80 Hz, 1 H) 8.17 (d, J=1.96 Hz, 1 H) 8.48 (s, I H) 9.01 (s, I H) 9.11 (s, 1 H); MS (ESI) 

546. 

Example 16: (3-(4-(li/-]^razol-l-yl)benzyI)-4-chloro-2-ethoxyqmnoIiii-6-\i)(l-methyI-l//-

imidazol-5-yl)(thiazol-5-yl)metfaanoI*TFA 

The title compound was prepared by using (3-(4-(l#-pyrazol-l-yl)benzyl)-2,4-dichloroquinolin-

6-yl)(l-methyl-l/f-imidazol-5-yl)(thiazol-5-yl)methanol*TFA (Example 15) in place of (3-

benzyl-2,4-dichloroquinoiin-6-yl)(4-chiorophenyl)( 1 -methyl- l/f-imidazol-5-yl)methanol then 

following the procedure described for the preparation of Example 14. 'H NMR (400 MHz, 

MeOH-dO 8 ppm 1.42 (t, J=7.07 Hz, 3 H) 3.70 (s, 3 H) 4.37 (s, 2 H) 4.56 (q, J=7.07 Hz, 2 H) 

6.49 (t, j 2.27 Hz, 1 H) 7.18 (d, j 2.02 Hz, 1 II) 7.41 (d, j 8.59 Hz, 2 II) 7.61 (d, j 8.59 Hz, 2 

H) 7.65 - 7.75 (m, 3 H) 7.90 (d, J=9.09 Hz, 1 H) 8.14 (d, j 2.53 Hz, 1 H) 8.30 (d, .1=2,02 Hz, 1 H) 

8.98 (s, 1 H) 9.08 (s, 1 H); MS (ESI) 557. 

Example 17: (3-(4-('l/f-PyrazoI-l-yl)benz\i)-4-chloro-2-(ethyl(methyl)ammo)quinoliii-6-

yI)(4-ch!oropheoyi)(l-methyi-l/I-imidazo!-5-yi)metiiaiioI®TFA 

N I 
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CI 

The title compound was prepared by substituting 3-(4-(l//~pyrazol-i-yi)benzy])-6-bromo-2,4~ 

dichloroquinoline (Intermediate 6: step c) with 3-(4-(l/f-pyrazol-1 -yl)benzyl)-6-bromo-4-chloro-

N-ethyl-N-metbylquinolin-2-amine (Intermediate 14) then following the procedure described for 

the preparation of Example 11. ]H NMR (400 MHz, DMSO-dg) 5 ppm 1.08 (t, J=6.82 Hz, 3 H) 

2.87 (s, 3 H) 3.16 (q, J=6.91 Hz, 2 H) 3.55 (s, 3 H) 4,34 (s, 2 H) 6,47 - 6,56 (m, 1 H) 6.99 (s, 1 H) 

7.25 (d, J=8,08 Hz, 2 H) 7,33 - 7.43 (m, 2 H) 7.49 (d, J=8.59 Hz, 2 H) 7.53 - 7.60 (m, 2 H) 7.68 -

7.78 (m, 3 H) 7.82 (d, J=8.59 Hz, 1 H) 8,06 (s, 1 H) 8.43 (d, J=2.53 Hz, 1 H) 9.13 (s, 1 H); MS 

(ESI) 597. 

Example 18: (3-Bens£yl~2,4-dichloroqmnoHn~6~yI)(6~methoxypyridm-3-yI)(thiazoI-5~ 

y1)methanol 

A mixture of 3-benzyl-6-bromo-2,4-dichloroquinoime (0.168 g, 0.458 mmol, Intermediate 2: 

step c) and (6-mefhoxypyridin~3-yl)(thiazol-5-y])methanone (0.112 g, 0.458 mmol, Intermediate 

15) in dry THF (5 mL) was cooled to -78 °C and «-BuLi (0,37 mL, 0.595 mmol, 1.6 M in hexane) 

was added dropwise. Stirring was continued at -78 °C for 5 minutes, the mixture warmed up to 0 

°C, stirred for 1 hour and saturated aqueous NH4C! was added. The layers were separated and the 

aqueous mixture again extracted with EtOAc, The combined organic extracts were dried over 
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Na^SCU, filtered, evaporated in vacuo, and chromatographed (EtOAc/CHjCk) to provide the 

product. Further purification by Gilson HPLC (H20/aeetonitrile/l% TFA) provided the TFA salt 

of the title compound as a white solid. !H NMR (400 MHz, DMSO-dg) 8 ppm. 3.17 (s, 1 H) 3.84 

(s, 3 H) 4.48 is. 1 H) 6.83 (d, J=8.59 Hz, 1 H) 7.17 (d, .1 7.58 Hz, 2 H) 7.21 - 7.24 (m, 1 H) 7.28 

(d, J 7.58 Hz, 2 H) 7.55 (s, 2 H) 7.67 (dd, i 8.84. 2.78 Hz, 1 H) 7.83 (dd, J 9.0'). 2.02 Hz, 1 H) 

7.95 - 8.11 (m, 2 H) 8.28 (d, j 2.02 Hz, 1 H) 9.12 (s, 1 H); MS (ESI) 508. 

Example 19: (3-Benzyl-4-chIoro-2-ethoxyquinoIin-6-yl)(6-methoxypyridin-3-yI)(t[iiazol-5-

yl)methanol 

The title compound was prepared by substituting (3-benzyl-2,4-dichloroquinolin-6-yl)(4-

chlorophenyl)(l-methyl-l/-f-imidazol-5-yl)methano! with (3-benzyl-2,4-dichloroquinolin-6-

y[)(6-methoxypyridin-3-yl)(thiazol-5-yi)methanol (Example 18), then followed the procedure 

described for the preparation of Example 14. SH NMR (400 MHz, DMSO-dfi) 8 ppm 1.33 (t, 

j 6.82 Hz, 3 H) 3.84 (s, 3 H) 4.24 (s, 2 H) 4.47 (q, J 7.07 Hz, 2 H) 6.81 (d, J 8.59 Hz, 1 H) 7.14 

- 7.31 (m, 5 H) 7.51 (s, 2 11) 7.64 (dd, .1 8.84. 2.27 Hz, 2 II) 7.78 (d, .! 8.59 Hz, 1 H) 8.05 (d, 

j 2.02 Hz, 1 H) 8.13 (d, J 2.02 Hz, 1 H) 9.10 (s, 1 H); MS (ESI) 518. 

Example 20A: (3-(4-(l#-Pyrazol-l-yl)beHzyl)-4-chIoro~2-methoxyqumo]iii~6~yl)(6~ 

methoxypyridin~3~yI)(thiazol-5-yI)methaiiol 

173 



WO 2014/062658 PCT/US2013/065013 

o 

«-Butyllithium (0.154 mL, 0.246 mmol; 1.6 M in hexane) was added dropwise to a solution of 

3-(4-( 1 /f-pvrazol-1 -y[)benzyl)-6-bromo-4-chloro-2-methoxyquinoline (0.081 g, 0.189 mmol, 

Intermediate 16) in dry THF (4 mL) at -78 °C over a 5 minute period. After complete addition 

stirring was continued at -78 °C for 30 minutes then (6-methoxypyridin-3-yl)(thiazol-5-

yl)methanone (0.046 g, 0,189 mmol, Intermediate 15) dissolved in THF (1.9 mL) was slowly 

added and the reaction warmed in an ice bath to 0 °C. The mixture was stirred for 30 minutes, 

quenched with saturated aqueous NH4CI then warmed to room temperature. After stirring for 10 

minutes layers were separated and the aqueous layer extracted with EtOAc. The combined 

organic extracts were dried over Na?.S04, filtered, evaporated in vacuo and chromatographed (0 -

100% EtOAc in DCM) to provide the title compound. !H NMR (400 MHz, MeOH-cU) 8 ppm 

3.94 (s, 3 H) 4.08 (s, 3 H) 4.35 (s, 2 H) 6.43 - 6.52 (m, 1 H) 6.88 (d, j 9.09 Hz, 1 H) 7.37 (d, 

J-8.08 Hz, 2 H) 7.54 - 7.63 (m, 3 H) 7.66 - 7.72 (m, 2 H) 7.77 (dd, J=8.59, 2.53 Hz, 1 H) 7.85 (d, 

J==8.59 Hz, 1 H) 8.12 (dd, J 13.14. 2.53 Hz, 2 H) 8.20 (s, 1 H) 9.08 (s, 1 H); MS (ESI) 570. 

(3-(4-(lif-pyrazol-l-yl)benzyl)-4-chloro-2-methoxyquinolin-6-yl)(6-methoxypyridin-3-

yi)(thiazol-5-yl)methanol was purified by HPLC (Chiralpak AD column, 500 gram, 41 cm) 

ethanol eluent, 80 mL/minute, 230 nm wavelength) to give two enantiomers The first eluting 

enantiomer was Example 2015: 3H NMR (400 MHz, CDCI3) 8 ppm 3,15 (br. s., 1 H) 3.94 (s, 3 H) 

4.08 (s, 3 H) 4.32 (s, 2 H) 6,43 (d, J 2.02 Hz, 1 H) 6.74 (d, J 8.59 Hz, 1 H) 7.35 (d, .1 8.59 Hz, 

2 H) 7.51 - 7.65 (m, 5 H) 7.69 (d, J 2.02 Hz, 1 H) 7.82 (d, J==8.59 Hz, 1 H) 7.86 (d, j 2.53 Hz, 1 

H) 8.12 (d, j==2.53 Hz, 1 H) 8.18 (d, j=2.02 Hz, 1 H) 8.84 (s, 1 H) and the second eluting 

enantiomer was Example 20C: fH NMR (400 MHz, CDCI3) 8 ppm 3.11 (br. s, 1 H) 3.94 (s, 3 H) 

4.08 (s, 3 I!) 4.32 (s, 2 II) 6.43 (s, 1 H) 6.74 (d, .1 9.09 Hz, 1 H) 7.35 (d, .1 8.59 Hz, 2 H) 7.50 -
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7.66 (m, 5 H) 7.69 (s, 1 H) 7.76 - 7.93 (m, 2 H) 8.12 (d, 1=2.53 Hz, 1 H) 8.18 (d, J=2.Q2 Hz, 1 H) 

8.84 (s, 1 H). 

(3-(4-(l//-Pyrazol-l-yl)beazyl)-2, 

-b-vi 

The title compound was prepared by substituting (4-chlorophenyl)(l-methyl-lif-imidazol-5-

yl)methanone with (6-methoxypyridin-3-yl)(l-methyl-l/f-imidazol-5-yl)methanone 

(Intermediate 37: step d) then following the procedure described for the preparation of Example 

11. !H NMR (400 MHz, DMSO~d6) 8 ppm 3.56 (s, 3 H) 3.86 (s, 3 H) 4.05 (s, 3 H) 4.29 (s, 2 H) 

6.52 (d, J 2.02 Hz, 1 H) 6.88 (d, 1=8.59 Hz, 1 H) 7.02 (s, 1 H) 7.34 (d,.! 8.59 Hz, 2 H) 7.50 -

7.63 (m, 2 H) 7.65 - 7.80 (m, 4 H) 7.88 (d, 1=8.59 Hz, 1 H) 8.06 (br. s., 1 H) 8.14 (s, 1 H) 8.42 (s, 

1 H) 9.13 (br. s., 1 IS); MS (ESI) 567. 

Example 22: (3-(4-(l/I-PyrazoI-l-yl)beiizyI)-4-c!iIoro-2-metIioxyquiiiolio-6-yl)(6-

methoxypyridin-3-yI)(l-methyl-li3r-iimdazoI-5-yl)methaaol*TFA 
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A mixture of the title compound prepared in Example 21 (0.030 g, 0.053 mmol) and a sodium 

metlioxide solution (0.1 mL, 25% in methanol) in MeOH (3 mL) was heated in a sealed tube at 

80 °C overnight. The mixture was cooled to room temperature, excess MeOH removed, diluted 

with ice H2O and extracted with EtOAc. The organic extract was dried over NajSQ^ filtered, 

evaporated in vacuo and purified by Gilson HPLC to provide the title compound as a solid. *H 

NMR (400 MHz, DMSO-d6) § ppm 3.56 (s, 3 H) 3.86 (s, 3 H) 4.05 (s, 3 H) 4.29 (s, 2 H) 6.52 (d, 

j 2.02 Hz, 1 H) 6.88 id. j 8.59 Hz, 1 H) 7.02 (s, 1 H) 7.34 (d, j 8.59 Hz, 2 H) 7.50 - 7.63 (m, 2 

H) 7.65 - 7.80 (m, 4 H) 7.88 (d, J 8.59 Hz, 1 H) 8.06 (br. s., 1 H) 8.14 (s, 1 H) 8.42 (s, 1 H) 9.13 

(br. s., 1 H); MS (ESI) 567. 

Example 23: (3-(4-(lflF-Pyrazol-l-yl)benzyl)-2,4-dichloroqmiioIm-6-yI)(l-inethyI-l//-

imidazol-5-yl)(6-(trifIuoromethyI)pyridm-3-\i)inetfaanoI*TFA 

0N 
N 

F 

The title compound was prepared by substituting (4-chlorophenyl)(l-methyl-l//-imidazol-5-

yl)methanone with (1 -methyl-l/f-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanone 

(Intermediate 36: step c) then following the procedure described for Example 11. !H NMR (400 

MHz, MeOH-d4) 8 ppm 3.71 (s, 3 H) 4.61 (s, 2 H) 6.50 (t, 1=2.27 Hz, 1 H) 7.12 (s, 1 H) 7.33 (d, 

1=8.59 Hz, 2 I!) 7.60 - 7.72 (m, 3 H) 7.79 - 7.92 (m, 2 H) 8.08 (d, .1=8.59 Hz, 2 H) 8.16 (s, 1 H) 

8.40 (s, 1 H) 8.84 (s, 1 H) 9.03 (s, 1 H); MS (ESI) 609. 

Example 24: (2-Ethoxy-3-(4-methoxybeiizyI)qiiiiiolitt-6-yl)(l-methyl-l£r-imldazol-5-
yl)(thiazo!-5~yS)metlia8iol®TFA 

176 



WO 2014/062658 PCT/US2013/065013 

The title compound was prepared by using (2-chloro-3-(4-inethoxybenzyl)quinolin-6-yl)( 1 -

methyl-1 i?-imidazol-5-yI)(thiazol-5-yl)methanol»TFA (Example 52) in place of (3-benzyl-2,4-

dichloroquinolin-6-yl)(4-chlorophenyI)(l-methyl-li/-imidazol-5-yl)methanol then following the 

procedure described for the preparation of Example 14. !H NMR (400 MHz, MeOH-cU) 8 ppm 

1.42 (t, j 7.07 Hz, 3 H) 3.66 (s, 3 H) 3.75 (s, 3 H) 3.97 (s, 2 H) 4.52 (q, J 7.07 Hz, 2 If) 6.84 (d, 

j 8.59 Hz, 2 H) 7.12 - 7.20 (m, 3 H) 7.60 - 7.68 (m, 2 H) 7.71 (d, j 2.53 Hz, 1 H) 7.76 (s, 1 11) 

7.84 (d,.! 8.59 Hz, I H) 8.94 (s, 1 H) 9.05 (s, 1 II): MS (ESI) 487. 

Example 25: (3-(4-(liy-Pyrazol-l-yI)bens£yl)-2,4-dichIoroqumonii~6-yI)(4~ 
(dimethylamino)phenyl)(l-methyH/f-imidazoI-5-yl)niethanol*TFA 

O N 

The title compound was prepared by substituting (4-chIorophenyi)(l -methyl-l/f-imidazol-5-

yljmethanone with (4-(dimethyIamino)phenyl)(1 -methyl-1 /f-imidazol-5-yl)methanone 

(Intermediate 18) then following the procedure described for the preparation of Example 11. lH 

NMR (400 MHz, MeOH-d4) 8 ppm 2.97 (s, 6 H) 3.71 (s, 3 H) 4.60 (s, 2 H) 6.42 - 6.58 (m, 1 H) 

6.79 - 6.92 (m, 3 H) 7.19 (d, J 9.09 Hz, 2 If) 7.33 (d, J 8.59 Hz, 2 H) 7.59 - 7.73 (m, 3 H) 7.83 



WO 2014/062658 PCT/US2013/065013 

(dd, J=9.09, 2.02 Hz, 1 H) 8,01 (d, J=9.09 Hz, 1 H) 8.16 (d, J 102 Hz, 1 if) 8.33 (d, J 2 02 Hz, 

1 H) 8.94 (s, 1 H); MS (ESI) 583. 

Example 26: (3-(4-(lflF-Pyrazol-l-yl)benzyl)-4-chIoro-2-methoxyqmnolia-6-\i)(4-

(dimethylamiiio)phenyI)(l-inethyI-l//-imidazoI-5-yl)methanol*TFA 

o N 

The title compound was prepared by substituting (6-m.ethoxypyridm-3-yl)(thiazol~5~ 

yl)methanone (Intermediate 15) with (4-(dimethylamino)phenyl)(l-methyl-l/f-imidazol-5-

yl)methanone (Intermediate 18) then following the procedure described for the preparation of 

Example 20A. 'li NMR (400 MHz, MeOH-d4) § ppm 2,99 (s, 6 H) 3.70 (s, 3 II) 4.09 (s, 3 II) 

4.35 (s, 2 H) 6.45 - 6.54 (m, 1 H) 6.82 (s, 1 H) 6,88 (d, 1=8.59 Hz, 2 H) 7.21 (d, 1=8.59 Hz, 2 H) 

7.37 (d, .1 8.59 Hz, 2 H) 7.52 - 7.75 (m, 4 H) 7,87 (d, J=9,09 Hz, 1 H) 8.15 (dd, J=10,l 1, 2.02 Hz, 

2 H) 8.92 (s, 1 H); MS (ESI) 579. 

Example 27: (3-(4~(l/f-Py razol~l-yl)benzyl)-2,4~dich!oro~8-methylquinolin-6-yl)(4-

ehlQrophenyl)(l~methyl~l.ff-imidazol~5-yl)methanol*TFA salt 
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The tide compound was prepared by substituting 3-(4-(l/f-pyrazol-1-yl)benzyl)-6-bromo-2,4-

dichloroquinoline (Intermediate 6: step c) with 3-(4-(i/f-pyrazol-l-yl)benzyl)-6-bromo-2,4-

dichIoro-8-methylquinoline (Intermediate 19: step a) then following the procedure described for 

the preparation of Example 11. !H NMR (400 MHz, DMSO-cU) 8 ppm 2.67 (s, 3 H) 3.54 (s, 3 H) 

4.51 (s, 2 H) 6.52 (s, I H) 7.03 (s, 1 H) 7.30 (d, J=8.59 Hz, 2 H) 7.38 - 7.46 (m, 2 H) 7.46 - 7.58 

(m, 2 H) 7.59 - 7.87 (m, 5 H) 8.05 (s, 1H) 8.43 (d, J=2.53 Hz, 1 H) 9.12 (s, 1 H); MS (ESI) 589. 

Example 28A: (3~(4-(lif~Pyrazol~l~yl)beiizyl)-4-ehlQro-2-metlioxy-8-methylqiiiiiQlin-6-

yl)(4-ciilorop!iesiyl)(l~met!iyl~li/-imidazol~S~yl)met!iaiioI®TFA 

«-Butyllithium (1.6 M in hexane; 0.315 mL, 0.503 mmol) was added dropwise to a mixture of 

the 3-(4-(l/f-pyrazol-l-yl)benzyl)-6-bromQ-4-ehioro-2-mefhoxy-8-methyiquinoline (0.1 g, 0.226 

mmol, Intermediate 19: step b) and (4-chiorophenyl)-(l-methyl-lif-imidazol-5-yl)methanone 

(0.055 g, 0.248 mmol, Intermediate 1: step b) in dry THF (3 mL) at -78 °C over a 2 minute 

period. After complete addition stirring was continued at -78 °Cfor 10 minutes then warmed in 

an ice bath to 0 °C. The mixture was stirred for 1 hour then quenched with saturated aqueous 
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NH4C1 and wanned to room temperature. After stirring for 10 minutes layers were separated and 

the aqueous layer extracted with EtOAc. The combined organic extracts were dried over Na.2S04, 

filtered, evaporated in vacuo and chromatographed (0 - 100% EtOAc in DCM) to provide the 

product. Further purification by Gilson HPLC provided the title compound as a solid, !H NMR 

(400 MHz, MeOH-d4) 8 ppm 2.69 (s, 3 FI) 3,69 (s, 3 H) 4.11 (s, 3 H) 4,35 (s, 2 H) 6.49 (d,.) 2 0 

Hz, 1 H) 6.87 (s, 1 H) 7.30 - 7.41 (m, 4 H) 7.41 - 7.47 (m, 2 H) 7.55 (s, 1 H) 7.60 (d, J=8.59 Hz, 

2 H) 7.68 (s, 1 H) 7.95 (s, 1 H) 8.14 (d, j 2,53 Hz, 1 H) 8.95 (s, 1 H); MS (ESI) 584. 

(3-(4-(l/f-pyrazol-l-yl)henzyT)-4-cliloro-2-methoxy-8-methylc|uinolin-6-yT)(4-chlorophenyi)(l-

methyl-lif-imidazol-5-yl)metha.nol was purified by HPLC (550 gram Chiralpak AD 20 fiM 

column-diacel), 50:50 ethanol eluent, 80 mL/minute, 240 nm wavelength) to give 2 enantiomers. 

The first eluting enantiomer was Example 28B: JH NMR (400 MHz, MeOH-d4) 8 ppm 2.67 (s, 

3 H) 3.54 - 3.68 (m, 4 H) 4,10 (s, 3 H) 4,34 (s, 2 FI) 6.49 (t, J 2 27 Hz, 1 H) 6,66 (s, I H) 7,29 -

7,47 (m, 6 H) 7,51 - 7,65 (m, 3 H) 7,68 (s, I H) 7,94 (s, 1 FI) 8.13 (d, J 2.53 Hz, 1 H) 8.50 (s, 1 

H) and the second eluting enantiomer was Example 28C: *H NMR (400 MHz, MeOH-dj) 8 ppm 

2.68 (s, 3 H) 3.64 (s, 3 H) 4.10 (s, 3 H) 4.34 (s, 2 H) 6.43 - 6.53 (m, 1 H) 6,74 (s, 1 H) 7,29 - 7.47 

(m, 6 H) 7,52 - 7.64 (m, 3 H) 7.68 (s, 1 H) 7.95 (s, 1 H) 8.14 (d, 3=2.02 Hz, 1 H) 8.67 (s, 1 H). 

Example 29 A: (3-(4-(lif-Pyrazol-l-yJ)heiizyI)-4-cMor0-2-methoxy-8-metliyJqi!molm-6-

yl)(l-methyl-l/MmidazoI-5-yl)(6-(trifluorometfa\i)pyridia-3-\i)metfaaiioI 

«-Butyllithium (1,6 M in hexane; 1.84 mL, 2.936 mmol) was added dropwise to a suspension of 

the 3~(4~(li7-pyrazol-l -yl)benzyl)-6-bromo-4-chloro-2-m.ethoxy-8-methylquinoline (1 g, 2.26 

mmol, Intermediate 19: step b) and (l-methyl-l//-im.idazol-5-yl)(6-(trifluoromethyl)pyridin-3-

yDmethanone (0.63 g, 2.49 mmol, Intermediate 36: step c) in dry THF (23 mL) at -78 °C over a 

F 
F 
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2 minute period. After complete addition stirring was continued at -78 °Cfor 10 minutes then 

wanned in an ice bath to 0 °C. The mixture was stirred for 1 hour then quenched with saturated 

aqueous NH4CI and warmed to room temperature. After stirring for 10 minutes layers were 

separated and the aqueous layer extracted with EtOAc. The combined organic extracts were 

dried over Na.2.804, filtered, evaporated in vacuo and chromatographed (0 - 5% MeOH in 

acetonitrile) to provide the title compound as an amorphous solid. JH NMR (400 MHz, DMSO-

4) S ppm 9.15 (s, ill). 8.84 (d, J = 2,0 Hz, if!}. 8.41 (d, J = 2.5 Hz, HI). 8.00 - 8.07 (m, 1H), 

7.92 - 7.99 (m, 2H), 7.87 (s, 1H), 7.72 (d, J = 8.6 Hz, 3H), 7.57 (s, 1H), 7.33 (d, J = 9.1 Hz, 2H), 

7.16 (s, 1H), 6.40 - 6.59 (m, 1H), 4.29 (s, 2H), 4.07 (s, 3H), 3.53 (s, 3H) 2.65 (s, 3H); MS (ESI) 

619. 

(3-(4-(l//-pyrazol-l-yl)benzyl)-4-chloro-2-methoxy-8-methylquinolin-6-yl)(l -methyl- IH-

imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)mefhanol was purified by HPLC (Chiralpak AD 

column, 250 gram, 50:50 % methanol:ethanol as eluent, 80 mL/minute, 265 nm wavelength) to 

give 2 enantiomers. The first eluting enantiomer was Example 29B: 'H NMR (400 MHz, CDCI3) 

§ ppm 8.82 (br. s„ 1H), 7.82 - 7.99 (m, 3H), 7.63 - 7.71 (m, 2H), 7.55 (d, J = 7.1 Hz, 2H), 7.32 -

7.45 (m, 4H), 6.41 (d, J = 13.1 Hz, 2H), 4.54 (br. s., 1H), 4.30 (s, 2H), 4.09 (s, 311). 3.37 (s, 3H), 

2.63 (s, 3H) mass calcd. C32H26CIF3N6O2, 619.04; m/z found, 619.2 and the second eluting 

enantiomer was Example 29C: fH NMR (400 MHz, CDCl?) 8 ppm 8.81 (d, J ::: 2.0 Hz, 1H), 

7.95 (s, 1H), 7.86 - 7.93 (m, 1H), 7.84 (d, J = 2.0 Hz, 1H), 7.61 - 7.73 (m, 2H), 7.55 (d, J = 8.6 

Hz, 2H), 7.41 (s, 1H), 7.30 - 7.38 (m, 3H), 6.28 - 6.52 (m, 2H), 4.83 (br. s., III). 4.30 (s, 2H), 

4.09 (s, 3H), 3.37 (s, 3H), 2.63 (s, 3H) mass calcd. C32H26CIF3N6O2, 619.04; m/z found, 619.2. 

Example 30: (3-(4-(lST-PyrazoI-l-yl)benzyI)~2,4-dichloroqmnoIm~6~yl)bis(l-methyl~l//-

imidazol-5-yl)methanoI*TFA 
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To a solution of 5-bromo-l-methyl-1//-imidazole (0.084 g, 0.519 mmol) in DCM (5 mL) was 

added ethyl magnesium bromide (0,173 mL, 0.519 mmol; 3M in diethyl ether) dropwise over a 

10 minute period. The resulting cloudy mixture was stirred at room temperature for 20 minutes, 
cooled in an ice bath to 0 °C and (3-(4-(l/f-pyrazol-l-yl)benzyT)-2,4-dichloroquinolin-6-yT)(l-

methyl-1 i?-imidazol-5-yl)methanone (0.12 g, 0.26 mmol, Intermediate 20: step d) dissolved in 

THF (3 mL) was added. The cold bath was removed and the reaction mixture stirred at room 

temperature for 10 minutes then heated in a 60 °C oil bath for 8 hours. Water was added 

followed by 6M aqueous HCl to a neutral pH. The aqueous mixture was extracted with DCM (2 

x). The combined DCM extracts were dried over X;s -SOi. filtered, concentrated under reduced 

pressure, chromatographed (0 - 10% MeOH in CH2O2) then further purified by Gilson HPLC 

(H2O/acetonitrile/1 % TFA) to afford the title compound as a white solid. 'H NMR (400 MHz, 

MeOH-dO 8 ppm 3.81 (s, 6 H) 4,63 (s, 2 H) 6,51 (s, 1 H) 7.13 (s, 2 H) 7.35 (d, J=8.59 Hz, 2 H) 

7.58 - 7.81 (m, 4 H) 8,11 (d,.! 9.09 Hz, 1 H) 8.17 (d, J 2.53 Hz, 1 II) 8.49 (d, J 2.53 Hz, I II) 

8.85 (s, 2 H); MS (ESI) 544. 

Example 31 

•methyl' 
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.ci 

To a solution of 5-bromo-l -methyl-IN-imidazole (0.074 g, 0.46 mmol) in DCM (5 mL) was 

added ethyl magnesium bromide (0.153 mL, 0.46 mmol; 3M in diethyl ether) dropwise over a 10 

minute period. The resulting cloudy mixture was stirred at room temperature for 20 minutes, 

cooled in an ice bath to 0 °C and (4-chloro-2-methoxy-3-(4-(methylsulfonyl)benzyl)quino!in-6-

yl)(4-chlorophenyl)methanone (0.10 g, 0.20 mmol, Intermediate 22: step b) dissolved in THF (3 

mL) was added. The cold bath was removed and the reaction mixture stirred at room temperature 

for 10 minutes then heated in an 80 °C oil bath for 16 hours. The mixture was cooled to room 

temperature, H20 added followed by 6M aqueous HCl to a neutral pH. The aqueous mixture was 

extracted with DCM (2 x). The combined DCM extracts were dried over Na?.S04, filtered, 

concentrated under reduced pressure, chromatographed (0 - 10% MeOH in CH2CI2) then further 

purified by Gilson HPLC (HhO/aeetonitrile/l % TFA) to afford the title compound as a white 

solid. ]H NMR (400 MHz, DMSO-de) 8 ppm 3.17 (s, 3 H) 3.53 (s, 3 H) 4.03 (s, 3 H) 4.36 (br. s„ 

2 H) 6.96 (s, I H) 7.38 (d,.! 8.59 Hz, 2 H) 7.48 (t, j 8.84 Hz, 4 H) 7.55 - 7.68 (m, 2 II) 7.76 -

7.94 (m, 3 H) 8.11 (s, 1 H) 9.12 (br. s., 1 H); MS (ESI) 582. 

Example 32: (3-ChIorophenyl)(2,4-dichloro-3-(thiophen-2-yImethyl)quinolm-6-yl)(pyridin-

3-yI)methanol*TFA 

N 
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The title compound was prepared by substituting 6-bromo-2,4-dichloro-3-(4-

chlorobenzyl)quinoline (Intermediate 3: step c) with 6-bromo-2,4-dichloro-3-(thiophen-2-

yimetliyl)quinoline (Intermediate 9: step c) then following the procedure described for the 

preparation of Example 2, 3H NMR (400 MHz, DMSQ-dg) 8 ppm 4,61 (s, 2 H) 6.90 - 6.99 (m, 2 

H) 7.19 - 7.27 (m, 1 H) 7.33 - 7.39 (m, 1 H) 7.43 (d, J=6.06 Hz, 4 H) 7.62 - 7.69 (m, 1 H) 7.77 

(dd, 1=8.84, 2.27 Hz, 1 H) 7.93 - 8.06 (m, 2 H) 8.15 (d, i 2.02 Hz, 1 H) 8.63 (s, 1 H) 8.68 (d, 

j 4.55 Hz, 1 H); MS (ESI) 511. 

Example 33A: (3-(4-(lflF-Pyrazol-l-yl)benzyl)-4-chIoro-2-methoxyqmiioliD-6-\i)(4-

chIorophersyIvf(!-methyl-!//-imidazoI-5-yIvf methanol 

A solution of «-BuLi (2.5 M in hexanes, 2,67 mL, 6.66 mmol) was added dropwise by swinge to 

a solution of 3-(4-(lif-pyrazol-l-yl)benzyl)-6-bromo-4-chloro-2-methoxyquinoline (3.00 g, 7.00 

mmol Intermediate 16) in dry THF (80 mL) at -78 °C. After 3 minutes, a solution of (4-

ch!orophenyI)(i-methyl-l/f-imidazo!-5-yl)methanone (1.65 g, 7.48 mmol, Intermediate 1: step b) 

in dry THF (80 mL) was added dropwise over the course of 3 minutes. The reaction mixture was 

stirred for 10 minutes at -78 °C, then the reaction flask was removed from the cooling bath. 

After 10 minutes, the reaction flask was placed into an ice-water bath. After 30 minutes, 

saturated aqueous ammonium chloride solution (10 mL) was added. The biphasie mixture was 

warmed to room temperature then partitioned between half-saturated aqueous ammonium 

chloride solution (300 mL) and ethyl acetate (300 mL). The layers were separated. The aqueous 

layer was extracted with ethyl acetate (150 mL). The organic layers were combined. The 

combined solution was dried with sodium sulfate. The dried solution was filtered and the filtrate 

was concentrated. The residue was purified by flash column chromatography (silica gel, 20% 

acetone-dichloromethane initially, grading to 100% acetone) to provide the title compound as an 

off-white solid, 'li NMR (500 MHz, CDQ3) 8 ppm 8.11 (d,J 2.1 Hz, 1H), 7.85 (d,./ 2.5 Hz, 
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IH), 7.79 (d, J= 8.7 Hz, 1H), 7.68 (d, J= 1.7 Hz, 1H), 7.58-7.54 (m, 2H), 7.54-7.51 (m, IH), 

7.40-7.34 (m, 3H), 7.33-7.27 (m, 4H), 6.43 (t, J= 2.1 Hz, IH), 6.41-6.38 (m, IH), 4.31 (s, 2H), 

4.08 (s, 3H), 3.72 (s, IH), 3.38 (s, 3H). MS (ESI): mass calcd. C31H25O2N5O2, 569.1; m/z found, 

570.1 [M+H]+, 

(3-(4-( lii-pyrazol-1 -yl)benzyl)-4-chloro-2-methoxyquinolin-6-yl)(4-chlorophenyl)( I -methyl-

lif-imidazol-5-yI)methanol was purified by HPLC (Chiralpak AD column, 500 gram, 41 cm x 5 

cm, ethanol eluent, 80 mL/mimite, 230 nm wavelength) to give 2 enantiomers. The first eluting 

enantiomer was Example 33B: 'H NMR (400 MHz, CDCI3) 8 ppm 8.11 (d, /= 2.1 Hz, IH), 

7.84 (d, /= 2.4 Hz, IH), 7.78 (d, / = 8.8 Hz, IH), 7.68 (d, /= 1.7 Hz, IH), 7.60-7.48 (m, 3H), 

7.43-7.27 (in. 7H), 6.50-6.31 (m, 2H), 4,31 (s, 2H), 4.08 (s, 3H), 3.77 (s, IH), 3.38 (s, 3H). MS 

(ESI): mass calcd. C31H25CI2N5O2, 569.1; m/z found, 570.1 [M+H]1" and the second eluting 

enantiomer was Example 33C: !H NMR (400 MHz, CDCI3) 6 ppm 8.10 (d, /= 2.1 Hz, IH), 

7.85 (d, /= 2.5 Hz, IH), 7.79 (d, / = 8.7 Hz, IH), 7.68 (d, /= 1.7 Hz, IH), 7.60-7.49 (m, 3H), 

7.43 (s, IH), 7.40-7.27 (m, 611). 6.50-6.34 (m, 2H), 4.31 (s, 2H), 4.08 (s, 311). 3.55-3,24 (br s, 

IH), 3.40 (s, 311). MS (ESI): mass calcd, C33H25CI2N5O2, 569.1; m/z found, 570.1 [M+Hf. 

Example 34: (3-(4-(l#-Pyrazol-l-yl)benzyl)-2,4~dimethoxyquinoHii~6~yl)(4~ 

ch1orophenyl)(l-methyl-lff-imidazol-5-yl)methaiioI*TFA 

The title compound was prepared by combining (3-(4-(lif-pyrazol-l-yl)benzyl)-2,4-

dichloroquinolin~6~yl)(4-chlorophenyl)(l -methyl- 1//-imidazol-5~yI)methanol®TF A (0,058 g, 

0.101 mmol. Example 11) and a 0,5 M sodium methoxide in MeOH solution (3.027 mL, 1,513 

mmol) in a sealed tube and heating at 80 °C for 16 hours. Solid sodium methoxide (0.016 g, 

0.303 mmol) was then added and heating was continued at 80 °C for an additional 16 hours, 
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cooled to room temperature then poured into ice H20. Stirling was continued while warming to 

room temperature. The solid precipitates were collected, dried and purified by Gilson HPLC 

(HaO/acetonitrile/1 % TFA) to afford the title compound. 'H NMR. (400 MHz, DMSO-dg) 8 ppm 

3.55 (s, 3 H) 3.83 (s, 3 H) 3.99 (s, 3 H) 4.08 (s, 2 H) 6.51 (s, 1 H) 6.98 (s, 1 H) 7.30 (d, .1 8.07 

Hz, 2 H) 7.38 (d, J 8.31 Hz, 2 H) 7.46 - 7.56 (m, 4 H) 7.65 - 7.74 (m, 3 H) 7.82 (d, J 8.56 Hz, 1 

H) 7.86 (s, 1 H) 8.40 (s, 1 H) 9.14 (s, 1 H); MS (ESI) 566. 

Example 35A: (3-(4-(J J/-PyrazoI-l-yl)beiizyl)-4-cliloro-2-methoxyq!iissolisi-6-yl)(i-methyl-

l/I-imidazo!-5-yI)(6-(triftaorometIiyl)pyridm-3-yl)metiismo!*TFA 

The title compound was prepared by substituting (4-chlorophenyi)fl-methyl-lif-imidazoI-5-

yijmethanone with (1 -methyl- l#-imidazol-5-yI)(6-(trifluoromethyl)pyridin-3-yl)methanone 

(Intermediate 36: step C)and then following the procedure described for the preparation of 
Example 33A. 3H NMR (400 MHz, CDC13) 5 ppm 8.82 (d, /= 2.1 Hz, IH), 8.14 (d, /= 2,1 Hz, 

IH), 7.90 (dd, /= 8.3, 2.2 Hz, IH), 7.87-7,79 (m, 2H), 7.70-7.61 (m, 2H), 7,60-7.50 (m, 3H), 

7.40 (s, IH), 7.38-7,32 (m, 2H), 6.48-6.38 (m, 2H), 4,31 (s, 2H), 4.18 (s, IH), 4.09 (s, 3H), 3.38 

(s, 3H). MS (ESI): mass calcd. C3IH24C1F3N602, 604.2; m/z found, 605.2 [M+H]+. 

(3-(4-(I//-pyrazol- l~yl)benzyI)~4~chloro-2-m.ethoxyquinolin-6-yl)(l-methyl-l//-imidazo 1-5-

yl)(6-(trifiuoromethyI)pyridin-3-yI)methanoI was purified by HPLC (Chiralpak AD column, 500 

gram, 41 cm x 5 cm, ethanol eluent, 80 mL/minute, 242 nm wavelength) to give 2 enantiomers. 

The first eluting enantiomer was Example 35B: 'H NMR (500 MHz, CDC13) 5 ppm. 8.82 (d, J-
2.1 Hz, IH), 8.13 (d,,/ = 2.2 Hz, IH), 7.93-7.88 (m, IH), 7.85 (dd. J 2.5, 0.7 Hz, III). 7,82 (d, 

J ------ 8.6 Hz, IH), 7.70-7,63 (m, 2H), 7.59-7.51 (m, 3H), 7.45 (s, IH), 7.38-7.33 (m, 2H), 6.50-

F 
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6.36 (m, 2H), 4,31 (s, 2H), 4,09 (s, 3H), 4,01 (s, IH), 3.39 (s, 3H). MS (ESI): mass calcd, 

CjiH^^ClFsNsO?., 604.2; m/z found, 605.2 [M+H]T and the second eluting enantiomer was 

Example 35C: !H NMR (500 MHz, CDCi?) 8 ppm 8.82 (d, J = 2.2 Hz, IH), 8.13 (d, J= 2.1 Hz, 

IH), 7.94-7.88 (m, IH), 7.86-7.84 (m, IH), 7.83 (d, J 8.8 Hz, IH), 7.70-7.64 (m, 2H), 7.58-

7.51 (m, 3H), 7.47 (s, IH), 7.39-7,33 (m, 2H), 6.47 (s, IH), 6.44-6.42 (m, IH), 4.31 (s, 2H), 

4.09 (s, 3H), 3,84 (s, IH), 3.40 (s, 3H). MS (ESI): mass calcd, i' :! I. xC !! ,Xf,().. 604.2; m/z 

found, 605,2 [M+H]". 

Example 36A: (3~(Benzo[b]thiophen-2-ylmethyl)-4-chloro-2-methoxyquiiioliii-6-yl)(4~ 

chlorophenyl)(l-methyl-lH-imidazol-5-yl)methaiiol 

The title compound was prepared by substituting 3-(4-(l /f-pyrazol-1 -yl)benzyl)-6-bromo-4-

chloro-2-methoxy~8~methylqumoline (Intermediate 19: step b) with 3-(benzo[b]thiophen-2-

ylmethyl)-6-bromo-4-chloro-2-methoxyquinoline (Intermediate 23) then following the procedure 

described for the preparation of Example 28A. IH NMR (400 MHz, MeOH-d4) S ppm 3.45 (s, 3 

H) 4.09 (s, 3 H) 4,53 (s, 2 H) 6.26 (s. 1 H) 7.08 (s, 1 H) 7,15 - 7,29 (m, 2 H) 7 3! - 7.43 (m, 4 H) 

7.56 - 7,77 (m, 4 H) 7.83 (d, J=9.09 Hz, 1 H) 8.11 (s, 1 H): MS (ESI) 560, 

(3-(benzo[b]thiophen-2-ylmethyl)-4-chloro~2-mefhoxyquinolin-6-yl)(4-ch!orophenyl)(l -methyl-

l//-imidazol-5-yl)methanol was purified by HPLC (250 gram Chiralpak AD 20 [iM column-

diacel), 50:50 ethanol:MeOH eluent, 80 mL/niinute, 240 nm wavelength) to give 2 enantiomers. 

The first eluting enantiomer was Example 36B: !H NMR (400 MHz, CDCb) 8 ppm 3.41 (s, 3 H) 

4.14 (s, 3 H) 4.52 (s, 2 H) 6.42 (s, 1 H) 7.09 (s, 1 H) 7.17 - 7.37 (m, 8 H) 7.47 - 7.59 (m, 1 H) 

7.63 (d, ,! 7.58 Hz, 1 H) 7.70 (d, J 8.08 Hz, 1 H) 7.79 (d, J 8.59 Hz, 1 H) 8.08 (s, 1 !!}: MS 

(ESI) 560 and the second eluting enantiomer was Example 36C: 'H NMR (400 MHz, CDCI3) 8 
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ppm 3.50 (s, 3 H) 4.15 (s, 3 H) 4.52 (s, 2 H) 6.45 (s, 1 H) 7.10 (s, 1 H) 7.18 - 7.27 (m, 4 H) 7.28 -

7.39 (m, 4 H) 7.49 - 7.59 (m, 1 H) 7.63 (d, .) 7.07 Hz, 1 H) 7,70 (d, J 8.08 Hz, 1 H) 7,81 (d, 

1=8.59 Hz, 1 H) 8.06 (d, J 2.02 Hz, 1 if): MS (ESI) 560, 

Example 37A: (3-(Benzo[b]tMophea-2-ylmethyl)-4-chIoro-2-methoxyquinolin-6-yI)(l-

methyM#4midazol-5-yl)(6-(trifluoromethyl)pyridiii-3-yl)metliaiiol*TFA 

The title compound was prepared by using (l~methyl~l/f-imidazol~5~yl)(6~ 

(trifluoromethyl)pyridin-3-yl)methanone (Intermediate 36: step C) in place of (4-

ch!orophenyl)(l -methyl- I//-imidazoI-5-yl)m.ethanone then following the procedure described for 

the preparation of Example 36A. jH NMR (400 MHz, DMSO-cU) 8 ppm 3.53 (s, 3 H) 4.10 (s, 3 

H) 4.52 (s, 2 H) 7,12 (s, 1 H) 7.22 (s, 1 H) 7.23 - 7.36 (m, 2 H) 7.59 - 7.67 (m, 1 H) 7.72 (d, 

1=8.08 Hz, 1 H) 7,84 (d, J=7.58 Hz, 1 H) 7.88 - 7.99 (m, 3 H) 8.00 - 8.07 (m, 1 H) 8.19 (s, 1 if) 

8.83 (s, 1 H) 9.12 (s, 1 H); MS (ESI) 595. 

(3~(benzo[b]thiophen~2~ylmethyl)-4-chloro-2-methoxyquinolm~6~yl)( 1 -methyl- !//~imidazoI-5-

yl)(6-(trifluoromethyl)pyridin-3-yl)methanol was purified by HPLC (Chiralpak AD column, 550 

gram, 20 jiM) ethanol eluent, 80 mL/minute, 240 nm wavelength) to give 2 enantiomers. The 

first eluting enantiomer was Example 37B: 'H NMR (400 MHz, MeOH-dj) 8 ppm 3.47 (s, 3 H) 

4.13 (s, 3 H) 4.54 (s, 2 H) 6.34 (br. s., 1 H) 7.09 (s, 1 H) 7.15 - 7.32 (m, 2 H) 7.57 - 7.77 (m, 4 H) 

7.78 - 7.93 (m, 2 If) 7,99 (d, J 6.57 Hz, 1 H) 8.17 (d, i 2.02 Hz, 1 H) 8.78 (s, 1 H) and the 

second eluting enantiomer was Example 37C: !H NMR (400 MHz, MeOH-dt) 8 ppm 3.47 (s, 3 

H) 4,13 (s, 3 H) 4.54 (s, 2 H) 6.27 - 6.42 (br. s, 1 H) 7.09 (s, 1 H) 7.16 - 7.30 (m, 2 H) 7,56 - 7.78 

(m, 4 H) 7,79 - 7.91 (m, 2 H) 8.00 (d, J=8.08 Hz, 1 H) 8,17 (s, 1 H) 8,78 (s, 1 H). 
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Example 38: i-(4-((3-(4-('lJHr-PyrazoI-l-\i)benz\i)-4-chIoro-2-methoxyquinolin-6-yl)(4-

fhiorophenyl)(hydroxy)metfayl)piperidin-i-yI)ethaiioiie 

The title compound was prepared by substituting (6-methoxypyridin-3-yl)(thiazol-5-

yl)methanone (Intermediate 15) with l-(4-(4-fluorobenzoyl)piperidin-l-yl)ethanone 

NMR (400 MHz, CDCI3) S ppm 1.28 - 1.44 (m, 2 H) 1.58 - 1.71 (m, 2 H) 2.05 (s, 3 H) 2,51 -

2.65 (m, 1 H) 2.72 (br. s., 1 H) 3.00 - 3.19 (m, 1 H) 3.73 - 3.92 (m, 1 H) 4.09 (s, 3 H) 4.32 (s, 2 H) 

4.60 - 4.79 (m, I H) 6.44 (s, 1 I!) 7.01 (t, J 8.59 Hz, 2 H) 7.36 (d, .! 8.59 Hz, 2 II) 7.49 (dd, 

j 8.34. 5.31 Hz, 2 H) 7.56 (d,.! 8.59 Hz, 2 H) 7.65 (br. s., 1 H) 7.69 (s, I H) 7.79 - 7.89 (m, 2 H) 

8.26 (s, 1 H); MS(ESI) 599. 

Example 39: (3-(4-(liy-Pyrazol-l-yI)benzyl)-4-ch1oro-2~methoxyquiiioIm-6~yl)(4-

fliiorophenyl)(pyridm-3-yl)methanoI 

A solution of n-BuLi (2.5 M in hexanes, 0.095 mL, 0.238 mmol) was added dropwise by syringe 

to a solution of 3-(4-(l//-pyrazol-l-yl)benzyl)-6-bromo-4-chloro-2-methoxyquinolme (105.5 mg, 

0.246 mmol, intermediate 16) in dry THF (2.5 mL) in a dry ice-acetone bath. After 1.5 minutes, 

a solution of commercially available (4-fluorophenyl)(pyridin-3-yl)methanone (58.7 mg, 0.292 

(Intermediate 24) then following the procedure described for the preparation of Example 20A. !H 
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mmol) in dry THF (0.2 mL) was added dropwise. The reaction mixture was stirred for 5 minutes 

in a dry ice-acetone bath, then the reaction flask was placed into an ice-water bath. After 10 

minutes, the mixture was warmed to room temperature and the reaction was quenched with 

methanol and water. The mixture was partitioned between water and ethyl acetate. The 

separated aqueous phase was further extracted with ethyl acetate. The organic phase was dried 

(Na?S04), filtered, and concentrated. The crude product was purified by flash column 

chromatography (silica gel, 10-50% EtOAc-Hexanes followed by 0-10% MeOH-DCM) to 

provide the title compound as a white solid, 1H NMR (400 MFIz, CDCI3) 6 ppm 8.50 - 8.48 (m, 

IH), 8.43 (dd, J= 4.8, 1.6 Hz, IH), 8.02 (d, J= 2.1 Hz, IH), 7,83 (d, J= 2.4 Hz, IH), 7.77 (d, J 

= 8.8 Hz, IH), 7,67 - 7.64 (m, 2H), 7.55 - 7,52 (m, 2H), 7.50 (dd, J = 8,8, 2.2 Hz, IH), 7.33 (d, J 

= 8,6 Hz, 2.11). 7.26 - 7.20 (m, 3H), 7.03 - 6,96 (m, 2H), 6,42 - 6.40 (m, IH), 4.28 (s, 2H), 4,07 

(s, 311}.: MS m/e 551.2 [M+H]+, 

Example 40: ((3-(4-(l/f-Pj'razol~l-yl)beiizyl)-4-chloro-2-inethoxyquinoIiii-6-y!)(pyridin-3-

yl)(4-(trifluoromethyl)pheiiyl)methaiiol 

A solution of «-BuLi (2,5 M in hexanes, 0.07 mL, 0.175 mmol) was added dropwise by syringe 

to a solution of 3-(4-(l/f-pyrazol-l-yl)benzyl)-6-bromo-4-chloro-2-methoxyqu.inoline (75,9 mg, 

0.177 mmol, Intermediate 16) in dry THF (3 mL) in a dry ice-acetone bath. After 1,5 minutes, a 

solution of pyridin-3-yl(4-(trifluoromethyl)phenyl)methanone (48.0 mg, 0.191 mmol, 

Intermediate 26: step b) in dry THF (0.2 mL) was added dropwise. The reaction mixture was 

stirred for 5 minutes in a dry ice-acetone bath, then the reaction flask was placed into an ice-

water bath. After 10 minutes, the mixture was warmed to room temperature and the reaction was 

quenched with methanol and water. The mixture was partitioned between water and ethyl 
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acetate. The separated aqueous phase was further extracted with ethyl acetate. The organic 

phase was dried (Na.2804), filtered, and concentrated. The crude product was purified by flash 

column chromatography (silica, gel, 10-50% EtOAc-Hexanes) to provide the title compound as a 

white solid. 'H NMR (500 MHz, CDCI3) 8 ppm 8.51 (d, J = 2.2 Hz, IH), 8.48 (dd, J = 4.8, 1.4 

Hz, IH), 8.02 (d, J = 2.1 Hz, IH), 7.83 (d,J = 2.4 Hz, IH), 7.79 (d, J = 8.8 Hz, IH), 7.66 (d,J = 
1.6 Hz, IH), 7.66 - 7.63 (m, IH), 7.59 (d, J= 8.4 Hz, 2H), 7.54 (d, J = 8.5 Hz, 2H), 7.49 (dd, J = 

8.8, 2.2 Hz, IH), 7.46 (d, J = 8.3 Hz, 2ft). 7.34 (d, J= 8.5 Hz, 2H), 7.26 - 7.23 (m, IH), 6.42 (t, 

J= 2.1 Hz, IH), 4.29 (s, 2H), 4.08 (s, 3H).; MS m/e 602,1 JM H j , 

Example 41: (3-(4-(l//-Pyrazol-l-yI)beiizyl)-4-ciiloro-2-met!ioxyqiiisioHii-6-yI)(3,4-

dimethoxyphenyl)(pyridiii-3-yl)methaiioI 

A solution of «-BuLi (2.5 M in hexanes, 0.05 mL, 0.125 mmol) was added dropwise by syringe 

to a solution of 3-(4-(l//-pyrazo[-l-yI)benzy[)-6-bromo-4-chloro-2-methoxyquinoline (32.9 mg, 

0.135 mmol, Intermediate 16) in dry THF (2 mL) in a dry ice-acetone bath. After 5 minutes, a 

solution of (3,4-dimethoxyphenyl)(pyridin-3-yl)methanone (32.9 mg, 0.135 mmol, Intermediate 

27: step b) in dry THF (0.2 mL) was added dropwise. The reaction mixture was stirred for 5 

minutes in a dry ice-acetone bath, then the reaction flask was placed into an ice-water bath. 
After 10 minutes, the mixture was warmed to room temperature and the reaction was quenched 

with saturated ammonium chloride. The mixture was partitioned between water and ethyl 

acetate. The separated aqueous phase was further extracted with ethyl acetate. The organic 

phase was dried (Na.2.804), filtered, and concentrated. The crude product was purified by flash 

column chromatography (silica gel, 20-100%) EtOAc-Hexanes) to provide the title compound as 
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a white solid !ii NMR (400 MHz, CDCI3) 8 ppm 8.61 (d, J = 1.8 Hz, IH), 8.53 (dd, J= 4.8, 1.6 

Hz, IH), 8.10 (d, J = 2.0 Hz, IH), 7.85 (d,./ 2.4 Hz, IH), 7.79 (d, J = 8.8 Hz, IH), 7.69 (dt, J = 

8.0, 2.0 Hz, 2H), 7.57 - 7.52 (m, 3H), 7.35 (d, J= 8.6 Hz, 2H), 7.29 - 7.25 (m, IH), 6.91 (d, J = 

2.2 Hz, IH), 6.79 (d, J = 8.5 Hz, IH), 6.66 (dd, J = 8.4, 2.2 Hz, IH), 6.44 - 6.42 (m, IH), 4.31 (s, 

2H), 4.08 (s, 3H), 3.88 (s, 3H), 3.76 (s, 3H).; MS m/e 593.2 j Y! ! i | . 

Example 42: (3-(4-(l//-PyrazoH-yI)benzyl)-4-chloro-2-methoxyquinoIin-6-yl)(4-
(dimeth\iammo)pheiiyl)(pyridiii-3-yI)methanol 

The title compound was prepared analogously to the method in Example 41 using (4-

(dimethylamino)phenyl)(pyridin-3-yl)methanone (Intermediate 28: step b) in place of (3,4-

dimethoxyphenyl)(pyridin-3-yl)methanone (Intermediate 27: step b), except the crude product 

was purified using a solvent system of 0-5% MeOH-DCM to provide the title compound as a 

white solid. 1H NMR (400 MHz, CDCI3) S ppm 8.64 (d, J = 2.3 Hz, 1H), 8.52 (dd, J = 4.8, 1.6 

Hz, IH), 8.15 (d, J = 2.1 Hz, IH), 7.85 (d, J = 2.4 Hz, IH), 7.77 (d, J= 8.8 Hz, IH), 7.75 - 7.70 

(m, IH), 7.69 (d,J = 1.6 Hz, IH), 7.58 - 7.53 (m, 3H), 7.35 (d, J= 8.5 Hz, 2H), 7.24 (d, ,1=4.1 

Hz, IH), 7.07 (d, J= 8.9 Hz, 2H), 6.66 (d, ,/ = 8.9 Hz, 2H), 6.44 - 6.41 (m, IH), 4.31 (s, 2H), 

4.07 (s, 3H), 2.96 (s, 6H); MS mlc 576.3 [M+H]". 

Example 43: (3-(4-(l//-Pyrazol-l-yI)beiizyI)-4-chIoro-2-inetfaoxyqiiiHoiiii-6-yI)(4-

fl«orophenyl)(l-methyl-1 ll-imidazol-5-y I)methanol 
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A solution of n-BuLi (2.5 M in hexanes, 0.07 mL, 0.175 mmol) was added dropwise by syringe 

to a solution of 3-(4-(l//-pyrazol-l-yl)benzyl)-6-bromo-4-chloro-2-methoxyqumoline (75.8 mg, 

0.177 mmol, Intermediate 16) in dry THF (3 mL) in a dry ice-acetone bath. After 1 minute, a 

solution of (4-fluorophenyl)(l-methyl-l//-imidazol-5-yl)methanone (37.8 mg, 0.185 mmol, 

Intermediate 29: step b) in dry THF (0.6 mL) was added dropwise. The reaction mixture was 

stirred for 5 minutes in a dry ice-acetone bath, then warmed to room temperature and the reaction 

was quenched with methanol and water. The mixture was partitioned between water and ethyl 

acetate. The separated aqueous phase was further extracted with ethyl acetate. The organic 

phase was dried (Na->S04), filtered, and concentrated. The crude product was purified by flash 

column chromatography (silica gel, 0-50% EtOAc-Hexanes) to provide the title compound as a 

clear foam. *H NMR (400 MHz, CDCW) 5 ppm 8.12 (d, J= 2.1 Hz, IH), 7.84 (d, J = 2.4 Hz, 

IH), 7.77 (d, J = 8.7 Hz, IH), 7.66 (d, ,/ = 1.6 Hz, IH), 7.57 - 7.50 (m, 3H), 7.35 (d, J = 8.6 Hz, 

2H), 7.34 - 7,29 (m, 2H), 7.25 (s, IH), 7.04 - 6.96 (m, 2H), 6.45 - 6.40 (m, IH), 6.30 (s, IH), 

4.30 (s, 2H), 4.08 (s, 3H), 3,34 (s, 3H); MS m/e 554.1 [V! f!| . 

Example 44: (3-(4-(l//-PyrazoH-yI)benzyl)-4-chloro-2-methoxyquinoIin-6-yl)(3,4-

dichlorophenyl)(pyridin-3-yI)methanol 
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A solution of «-BuLi (2.5 M in hexanes, 0.07 mL, 0.175 mmol) was added dropwise by syringe 

to a solution of 3-(4-(l//-pyrazol-l-yl)benzyl)-6-bromo-4-chloro-2-methoxyquinoline (78.6 mg, 

0.183 mmol, Intermediate 16) in dry THF (3 mL) in a dry ice-acetone bath. After 1 minute, a 

solution of (3,4-dichlorophenyl)(pyridin-3-yl)methanone (50.2 mg, 0.199 mmol. Intermediate 30: 

step b) in dry THF (0.2 mL) was added dropwise. The reaction mixture was stirred for 10 

minutes in a dry ice-acetone bath, then the reaction flask was placed into an ice-water bath. 

After 20 minutes, the mixture was warmed to room temperature and the reaction was quenched 

with methanol. The mixture was partitioned between water and ethyl acetate. The separated 

aqueous phase was further extracted with ethyl acetate. The organic phase was dried (NaaSO**), 

filtered, and concentrated. The crude product was purified by flash column chromatography 

(silica gel, 0-50% EtOAc-Hexanes) to provide the title compound as a clear oil. :B NMR (400 

MHz, CDC13) 8 ppm 8.37 (d, J= 2.0 Hz, IH), 8.32 (dd, J= 4.8, 1.4 Hz, IH), 8.01 (d, J= 2,1 Hz, 

IH), 7.81 (dd, J = 2.5, 0.4 Hz, IH), 7.75 (d, J = 8.8 Hz, IH), 7.64 - 7.58 (m, 2H), 7,53 - 7,48 (m, 

2H), 7.46 (d, J= 2.2 Hz, IH), 7.44 (dd, J= 8.8, 2.2 Hz, IH), 7.34-7.30 (m, 3H), 7.17 (dd, 7= 7.8, 

4.7 Hz, IH), 7.06 (dd, J = 8.4, 2,2 Hz, IH), 6.39 (dd, J= 2.4, 1.9 Hz, IH), 4.26 (s, 2H), 4,07 (s, 

31!): MS m/e 601.1 [M+Hf. 

Example 45: (3-(4-(lflr-P\Tazol-l-yI)benzyI)-2,4-dichIoroquinolia-6-yl)(4-

chloropheiiyl)(pyridiii-3-yl)metliaiiol 
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A suspension of 3-(4-(l//-pyrazol-I-yl)benzyl)-6-bromo-2,4-dichloroquinoline (214.5 mg, 0.495 

mmol, Intermediate 6: step c) in dry THF (5 mL) was heated with a heat gun to form a solution. 

The solution was cooled in a dry ice-acetone bath for 2 minutes, then a solution of «-BuLi (2.5 M 

in hexanes, 0.18 mL, 0.45 mmol) was added dropwise by syringe. After 1 minute, a solution of 

commercially available (4-chlorophenyl)(pyridin-3-yl)methanone (0.117 mg, 0.541 mmol) in dry 

THF (0.2 mL) was added dropwise. The reaction mixture was stirred for 5 minutes in a dry ice-

acetone bath, then the reaction flask was placed into an ice-water bath that was allowed to warm 

to room temperature. The reaction was quenched with saturated ammonium chloride. The 

mixture was partitioned between water and ethyl acetate. The separated aqueous phase was 

further extracted with ethyl acetate. The organic phase was dried (Na2SO,i), filtered, and 

concentrated. The crude product was purified by flash column chromatography (silica gel, 50-

100% EtOAc-Hexanes) followed by reverse-phase chromatography (acetonitrile w/ 0.05% TFA. 

in water). The free-base product was formed to provide the title compound as a clear oil. !H 

NMR. (400 MHz, CDCJU) 8 ppm 8.50 (s, IH), 8.47 (d, J= 4,0 FIz, 1PI), 8.19 (d, J = 2.0 Hz, IH), 

7.96 (d, J = 8.8 Hz, IH), 7.85 (d, «/= 2.4 FIz, IH), 7.68 - 7.62 (m, 3H), 7.60 - 7.55 (m, 2H), 7.33 -

7.20 (m, 7H), 6.44 - 6.41 (m, IH), 4,52 (s, 2H), 4,03 (s, IH); MS m/e 571.1 [M+H]\ 

Example 46: (3-(4-(lff-Pyrazol-l-yl)beiizy!)-2,4-diehlQroqiimoliii~ 

-3-v3 
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The title compound was prepared analogously to the method in Example 45 using commercially 

available (4-fluorophenyl)(pyridin-3-yl)methanone in place of (4-chlorophenyl)(pyridin-3-

yijmethanone. !H NMR (400 MHz, CDCI3) S ppm 8.47 (s, IH), 8.40 (s, IH), 8.19 (d, J = 1.9 Hz, 

IH), 7.94 (d,J= 8.9 Hz, IH), 7.85 (dd, J = 2.5, 0.5 Hz, IH), 7.68 - 7.62 (m, 3H), 7.58 - 7.54 (m, 

2H), 7.29 (d, J = 8.7 Hz, 2H), 7.26-7.21 (m, 3H), 7.03 - 6.96 (m, 2H), 6.42 (dd, J= 2.4, 1.9 Hz, 

ill). 4.51 (s, 2H); MS m/e 555.1 [M+Hf. 

Example 47: (3-(4-(l/f-Pyrazol-l-yI)benzyl)-2,4-dichIoroqumoIiii-6-yl)(4-

methoxyphenyI)(pyridin-3-yl)methanol 

The title compound was prepared analogously to the method in Example 45 using (4-

methoxyphenyl)(pyridin-3-yl)methanone (Intermediate 31: step b) in place of (4-

chlorophenyl)(pyridin-3-yT)methanone. fH NMR (400 MHz, CDCI3) 5 ppm 8.48 (d, J~ 2.1 Hz, 

IH), 8.36 (dd, J == 4.8, 1.5 Hz, IH), 8.24 (d, J------ 2.0 Hz, IH), 7.92 (d, J--- 8.8 Hz, IH), 7.84 (d, J 
= 2.5 Hz, IH), 7.70 - 7.62 (m, 3H), 7.56 (d, J= 8.5 Hz, 2H), 7.28 (d, J= 8.5 Hz, 2H), 7.22 - 7.17 

(m, IH), 7.17 - 7.11 (m, 2H), 6.84 - 6.78 (m, 2H), 6.42 - 6.39 (m, ,/== 4.3, 2.1 Hz, IH), 4.49 (s, 

211). 3.77 (s, 311).: MS m/e 567,1 [M+Hf. 
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Example 48: (3-(4-(l/f-Pyrazol-l-yI)benzyl)-2,4-dichIoroqumoIiii-6-yl)(3-
fluoropfaeayl)(pyridiii-3-\i)metfaanoI 

The title compound was prepared analogously to the method in Example 45 using (3-

fluorophenyl)(pyridin-3-yl)methanone (Intermediate 32: step b) in place of (4-

chlorophenyl)(pyridin-3-yl)methanone, except that 1.2 equivalents of Intermediate 32: step b and 

1.1 equivalents of «-BuLi were used relative to 3-(4-(l//-pyrazol-l-yl)benzyl)-6-bromo-2,4-

dichloroquinoline (Intermediate 6: step c). SH NMR (400 MHz, MeOH-d4j 8 ppm 8.84 (s, IH), 
8.76 (d, 7 --=• 5.3 Hz, IH), 8.46 - 8.42 (m, IH), 8.27 (d, 7 = 2.0 Hz, IH), 8.15 (d, 7 = 2.5 Hz, IH), 

8.01 (d, 7 = 8.9 Hz, IH), 7.93 (dd, 7= 8.2, 5.6 Hz, IH), 7.82 (dd, 7= 8.9, 2.1 Hz, IH), 7,69 (d, 7 

= 1.7 Hz, IH), 7.64 (d, 7 = 8.6 Hz, 2H), 7.44 (td, 7= 8.1, 6.0 Hz, IH), 7.31 (d, 7= 8.6 Hz, 2H), 

7.22 - 7.17 (m, IH), 7.17-7.11 (m, 2H), 6.51 - 6,49 (m, IH), 4.59 (s, 2H); MS m/e 555.1 

[M+H]+. 

Example 49: (3-Benzyl-2,4-dichloroqaiaolin-6-yI)(4-chlorophea\i)(i-methyl-l//-pyrazol-4-

yl)methaaol*TFA 
/ 

-N 

r CI LQH CI 

IT^T 
"CI 

A solution of 4-iodo-I-methyl-l//-pvrazole (83.8 mg, 0,403 mmol) in THF (0.8 mL) was added 

dropwise under argon to a -72 °C solution of n-BuLi (0.156 mL, 0.403 mmol, 2.6 M in hexane) 

in TFIF (0.5 mL). The resulting mixture was stirred at -72 °C for 25 minutes, and was then 
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treated dropwise with a. solution of an inseparable mixture of (3-benzyl-2,4-dichloroquinolin-6-

yl)(4-chlorophenyl)methanone (79 mg, 0.185 mmol, Intermediate 33: step d) and ethyl 3-benzyl-

2,4-dichloroquinoline-6-carboxylate (66 mg, 0.183 mmol, Intermediate 33: step c) in THF (0.8 

mL) and stirred at -72 °C for 30 minutes. The yellow reaction was then allowed to warm to 0 CC 

over 15 minutes and stirred for an additional 15 minutes at 0 °C. The clear amber reaction was 

then quenched with 5 M aqueous NH4CI (3 mL). The aqueous layer was extracted with 4:1 

ether/DCM (2x3 mL), and the combined organic layers were dried (Na?S04), filtered, and 

concentrated. The residue was flash chromatographed with a heptane to 20% EtOAc/heptane 

gradient and further purified with C18 HPLC (20% to 100% CH3CN, with 0.1% TFA 

throughout) to provide, after lyophilization, the title compound as a yellow powder. SH NMR 

(400 MHz, CDCI3) 8 ppm 8.33 (d, J = 1.96 Hz, IH), 7.99 (d, J= 8.80 Hz, IH), 7.69 (dd, J = 

1.96, 8.80 Hz, IH), 7.48 (s, IH), 7.31 - 7.38 (m, 4H), 7.16 - 7.31 (111, 6H), 4.53 (s, 2H), 3.96 (s, 

311): MS m/e 507.7 [M+Hf. 

Example SO: (3-Beazyl-2,4-dimethyIqiimoliii-6-yl)(4-chloropheDyI)(l-metfayI-l.flr-iinidazol-

5-yI)methanol*TFA 

A solution of (3-benzyj-2,4~dimethylqumo!in-6~yl)(l -methyl-1 /-/-imidazol-5-y!)methanone (12.4 

mg, 0.0349 mmol, Intermediate 34: step d) and 4-chloroiodobenzene (33.3 mg, 0.14 mmol) in 

THF (0.5 mL) was stirred at —70 °C while H-BuLi (53.9 pL, 2.59 M in hexane, 0.14 mmol) was 

added dropwise under argon. The resulting yellow solution was stirred while the dry ice/ether 

bath was allowed to warm to room temperature overnight. The clear yellow reaction was then 

quenched with 1 M aqueous NaHCCb (3 mL) and extracted with EtOAc (1x5 mL), and the 

organic layer was dried CNa2SO,0, filtered, and concentrated. The residue was purified by C18 

HPLC (20% to 100% CH3CN, with 0.1% TFA throughout) to provide, after lyophilization, the 

title compound as a white powder. 3H NMR (400 MHz, McOH-dj} 8 ppm 9.00 (s, IH), 8.44 (s, 

IH), 8.15 (d, J= 8.59 Hz, IH), 7.99 - 8.07 (m, IH), 7.42 - 7.50 (m, 4H), 7.27 - 7.35 (m, 2H), 
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7.25 (d, J= 7.07 Hz, IH), 7.10 (d, J= 8.08 Hz, 2H), 7.00 (s, IH), 4.48 (s, 2H), 3.69 (s, 3H), 2.84 

(s, 3H), 2.88 (s, 3H); MS m/e 468.0 [M+Hf. 

Example 5'1: 3-BenzyI-6-((4-fhioropheii\i)(liydroxy)(l-methyl-li3r-imidazoI-5-yl)methyl)-N-

methyl-4-(trifhioromethyl)quinoliiie-2-carboxainide 

5-Bromo-l-methyl-1//-imidazole (1.36 mL, 0.5 M in DCM over 3A molecular sieves, 0.678 

mmol) was treated with EtMgCl (0.325 mL, 2.09 M in THF, 0.678 mmol ) dropwise under argon 

with stirring at room temperature over 1 minute, and the resulting translucent/semi-opaque 

reaction was stirred at room temperature for 20 minutes. This was treated dropwise over 2 

minutes with a solution of 3-benzyl-6-(4-fluorohenzoyl)-N-methyl-4-(trifluoromethyl)quinoline-

2-carboxamide (90.4 mg, 0.194 mmol, Intermediate 35: step f) in DCM (1.2 mL) with stirring at 

room temperature, and the resulting orange reaction was immediately stirred at 40 °C for 13 

hours. The resulting orange opaque mixture was cooled to room temperature, partitioned with 5 

M aqueous NH4C1 (3 mL), and the aqueous layer was extracted with DCM (1 x 5 mL). The 

combined organic layers were dried (NaaSO^, filtered, and concentrated. The residue was dry-

load flash chromatographed using 2:3 toluene/acetone (isocratic elution) to yield the title 

compound as a pale yellow foam. fH NMR (400 MHz, CDCI3) § ppm 8,32 (s, IH), 7.88 (d, J = 

9.09 Hz, IH), 7.69 (d,./ 10.61 Hz, Hi), 7.30 - 7.38 (m, 3H), 7.10 - 7.24 (m, 4H), 6.97 - 7.09 (m, 

411). 6.29 (s, IH), 4.91 (s, 2H), 3.39 (s, 3H), 2.89 (d, J= 5,05 Hz, 3H); MS m/e 549,2 [M+Hf. 

Example 52: (2~CWoro-3-(4-metlioxybe8izyI)qumoHo-6-yl)(l~metliyl~li/~imidazo!~5-

yl)(thiazoI-5-yI)methanol*TFA 

O 
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O 

6-Bromo-2-cliIoro-3-(4-methoxybenzyl)quinoline (0.200 g, 0.551 mmol, Intermediate 17: step a) 

and (l-methyl-l/i-imidazol-5-yl)(thiazol-5-yI)methanone (0.135 g, 0.662 mmol, Intermediate 13) 

were combined in dry THF (5 mL), cooled to -78 °C then treated with n-BuLi (0.448 mL, 0.717 

mmol; 1.6 M in hexanes) dropwise. The mixture was stirred for 30 minutes then warmed to 0 °C. 

Stirring was continued for 1 hour then quenched with saturated aqueous NH4CI, and warmed to 

room temperature. After stirring for 10 minutes layers were separated and the aqueous layer 

extracted with EtOAc. The combined organic extracts was dried over Na2S04, filtered, 

evaporated in vacuo and chromatographed (0 - 100% EtOAc in DCM) to yield the title 

compound after further purification using Gilson HPLC methods (HaO/acetonitrile/1 % TFA). !H 

NMR (400 MHz, MeOH-cU) § ppm 2.03 (s, 1 H) 3.66 (s, 3 H) 3.77 (s, 3 H) 4.19 (s, 2 H) 6.88 (d, 

./ 8.31 Hz, 2 H) 7.14 - 7.22 (m, 3 11) 7.65 (s, 1 11) 7.86 (d, .7=8.80 Hz, 1 H) 7.91 (s, 1 H) 8.00 (d, 

.7=8.80 Hz, 1 H) 8.07 (s, 1 H) 8.97 (s, 1 H) 9.07 (s, 1 H); MS (EI) 476. 

Example 53: (4~Chloro-2-methoxy-3-(4-(methyIsuIfonyl)benzyl)quinoHii~6~yl)(l~niethyl-l/7:-

imidazol~5-yI)(6~(trifluoromethyI)pyridin-3-yl)methaiioI 

F 
F 
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Isopropyl magnesium chloride LiCl complex (1.3 M in THF, 0.7 mL, 0,904 mmol) was added 

dropwise to a solution of 5-bromo-2-(trifluoromethyl)pyridine (0.2 g, 0.904 mmol) in dry THF 5 

mL) at 0 °C. The mixture was stirred at 0 °C for five minutes then at room temperature for 30 

minutes. A suspension of (4-chloro-2-methoxy-3-(4-(methyisulfonyl)benzyl)quinolin-6-yl)(l-

methy!-l/f-imidazol-5-yl)methanone (0.085 g, 0.181 mmol, Intermediate 38: step b) in THF (5 

mL) was added rapidly at 0 °C and the reaction mixture was stirred and allowed to warm to room 

temperature. The homogeneous amber solution was stirred at room temperature for 4 hours, then 

heated at 45 °C for 12 hours. Once cooled the reaction mixture was quenched with saturated 

aqueous NH4CI, diluted with H20 and extracted with EtOAc (2x). The EtOAc extracts were 

washed with brine, dried (Na2S04), filtered, evaporated in vacuo and chromatographed 

(DCM/MeOH) to provide the title compound. !H NMR (400 MHz, CDCI3) 8 ppm 8.80 (s, IH), 

8.15 (d, J = 2.0 Hz, IH), 7.87 - 8.00 (m, IH), 7.78 - 7.87 (m, 3H), 7.65 (d, J = 8.1 Hz, IH), 7.57 

(d, J = 2,0 Hz, IH), 7.46 (d, J = 8.6 Hz, 2H), 7.32 (s, IH), 6.33 (s, IH), 5,30 (s, IH), 4,37 (s, 2H), 

4.08 (s, 3H), 3.36 (s, 3H), 3.01 (s, 3H); MS (ESI) 617.9. 

Example S4A 

(4-Chloro-2-methoxy-3-(4-(methyIsulfoiiyI)benzyl)qmiioIm-6-yI)(4-fhiorophenyl)(l-methyl-
liWmidazol-5-yI)methaiiol*TFA 

To a solution of (4-chloro-2-methoxy-3-(4-(methyisulfonyl)benzyl)quinolin-6-yl)(l-methyl-l//-

imidazol-5-yl)methanone (0.12 g, 0.253 mmol, Intermediate 38: step b) in dry THF (5 mL) was 

slowly added 4-fluorophenyi magnesium bromide (1 M in THF, 1.15 mL). The mixture was 

stirred at room temperature overnight then at 50 °C for 2 hours. Once cooled, the mixture was 
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quenched with saturated aqueous NH4C1, diluted with H20 and extracted with EtOAc (2x). The 

EtOAc extracts were washed with brine, dried (Na.2.804), filtered, evaporated in vacuo and 

chromatographed (DCM/MeOH) to provide product that was further purified by HPLC to 

provide the title compound. *H NMR (400 MHz, DMSO-dg) 8 ppm 9.12 (br. s., IH), 8.09 (d, J = 

2.0 Hz, IH), 7.88 (d, J = 8.6 Hz, 2H), 7.83 (d, J = 8.6 Hz, 2H), 7.62 (dd, J = 8.6, 2.0 Hz, IH), 

7.47 (d, J = 8.1 Hz, 2H), 7.39 (dd, J - 8.8, 5.3 Hz, 2H), 7.21 - 7.30 (m, 2H), 6.93 is. IH), 4.36 (s, 

2H), 4.03 (s, 311). 3.53 (s, 3IS). 3.17 (s, 3H); MS (ESI) 565.9. 

(4-chloro-2-methoxy-3-(4-(methyisuifonyl)benzyl)quinolin-6-yl)(4-fluorophenyl}( 1 -methyl-lif-

imidazol-5-yl)methanol was purified by HPLC (Chiralpak AD column, 250 gram, 50:50 % 

methanol:ethanol as eluent, 80 mL/minute flow rate, 240 nm wavelength) to provide the two 

enantiomers. The first eluting enantiomer was Example 54 B: 'H NMR (400 MHz, CDCI3) 8 

ppm 8.03 - 8.14 (m, IH), 7.82 (d, J - 8.1 Hz, 311). 7.52 - 7.62 (m, 2H), 7.43 - 7.50 (m, 2H), 7.30 

- 7.39 (m, 2H), 6.96 - 7.10 (m, 2H), 6.35 - 6.49 (m, IH), 4.37 (s, 2H), 4.08 (s, 3H), 3.44 (s, 3H), 

3.01 (s, 3H), mass calcd. C29H25CIFN3O4S, 566.05; m/z found, 566.1 and the second eluting 

enantiomer was Example 54C: !H NMR (400 MHz, CDCI3) 8 ppm 8.09 (d, J ::: 2.0 Hz, IH), 

7.77 - 7.86 (m, 3H), 7.52 - 7.62 (m, 2H), 7.47 (d, J = 8.6 Hz, 2H), 7.33 (dd, J = 8.6, 5.1 Hz, 2H), 

7.04 (t, J = 8.6 Hz, 2PI), 6.42 (s, IH), 4,37 (s, 2H), 4.08 (s, 3H), 3.44 (s, 3H), 3.01 (s, 3H) mass 

calcd. C29H25CIFN3O4S, 566.05; m/z found, 566.1. 

Example 55 A: 3~(4~(l_ff-Pyrazo1~l~yl)be8izyl)-4~eh!oro-6-((4-clilorop!K5iiyl)(!iydroxy)(l -

metiiyl~li/-iroidazol~5~yl)met!iyl)quiiioIiii~2-o! 
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To a mixture of (3-(4-(l/f-pyrazol-l-yl)benzyl)-4-chloro-2-methoxyquinolin-6-yl)(4-

chlorophenyl)(l-methyl-lif-imidazol-5-yl)methanol (0.32 g, 0.561 mmol. Example 33A) in 

methanol (1.5 mL) was added 6.6 M aqueous HCl (5 mL). The resulting solution was stirred for 

4 days, cooled in an ice bath and aqueous NaOH (3 M) added dropwise to a basic pH. The crude 

product was isolated by filtration then chromatographed (lQ%MeOH in DCM, gradient) to 

provide the product, !H NMR (400 MHz, DMSO-d6) 8 ppm 12,23 (s, IH), 8.41 (d, J = 2.5 Hz, 

IH), 7.85 (s, IH), 7.58 - 7.77 (m, 4H), 7.32 - 7.48 (m, 6H), 7.28 (d, J = 9.1 Hz, 2H), 6.97 (s, IH), 

6.51 (d, J = 2.0 Hz, IH), 6.12 (s, IH), 4.11 (s, 2H), 3.32 (s, 3H); MS (ESI) 556. 

3-(4-( l//-pyrazol-1 -yl)benzyl)-4-chloro-6-((4-ch[orophenyl)(hydroxy)( 1 -methyl- li/-imidazol-5-

y[)methy[)quinolin-2-ol was purified by HPLC (Diacel OD column, 250 gram, 100 % methanol 

eluent, 80 mL/minute, 240 nm wavelength) to give 2 enantiomers. The first eluting enantiomer 

was Example 55B: LI NMR (400 MHz, DMSO-d6) 8 ppm 12.13 - 12.33 (m, IH), 8.40 (s, IH), 

7.85 (s, IH), 7.68 - 7.76 (m, 3H), 7.65 (s, IH), 7.38 - 7.45 (m, 4H), 7.32 - 7.37 (m, IH), 7.28 (d, 

j - 8.6 Hz, 2H), 6.96 (s, IH), 6.51 (s, IH), 6.12 (s, IH), 4.11 (s, 2H), 3.31 (s, 31!) mass calcd. 

C30H23C12N5O2, 556.45; m/z found, 556.2 and the second eluting enantiomer was Example 55C: 

'11 NMR (400 MHz, DMSO-de) 8 ppm 12.18 (br. s., IH), 8.40 (d, J = 2.5 Hz, IH), 7.85 (s, IH), 

7.67 - 7.74 (m, 3H), 7.65 (s, IH), 7.37 - 7.45 (m, 5H), 7.32 - 7.37 (m, IH), 7.28 (d, J = 8.6 Hz, 

2H), 6.97 (s, IH), 6.51 (s, IH), 6.12 (s, IH), 4.11 (s, 21!). 3.30 (s, 3H), mass calcd. 

C30H23Q2N5O2, 556.45; m/z found, 556.2 

Example 56: (3-(4-(lH-Pyraz0l-l-yI)besizy!)~4~cii!oF0~2~met!ioxy~8~met!iyIqHmolMi~6~ 

yl)bis(l-methy!~l.ff-imidazo!-5-y!)methaiiol 
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«-Butyllithium (1.6 M in hexane; 0.5 mL, 0.718 mmol) was added dropwise to a suspension of 

the 3-(4-( lif-pyrazol-1 -yl)benzyl)-6-bromo-4-chloro-2-methoxy-8-methylquinoline (0.29 g, 

0.653 mmol. Intermediate 19: step b) in dry THF (4 mL) over a 2 minute period at -78 °C. A 

heterogeneous mixture of bis(l-methyl-lif-imidazol-5-yl)methanone (0.14 g, 0.653 mmol., 

Intermediate 39: step b) in THF (3 mL) was added as a slurry and stirring was continued at -
78 °Cfor 5 minutes. The resulting homogeneous mixture was warmed up to 0 °C and stirred for 

10 minutes. The mixture was warmed to room temperature and saturated aqueous NH4CI was 

added followed by EtOAc. H2O was added and layers were separated. The aqueous layer was 

again extracted with EtOAc and the combined organic extracts washed with brine, dried over 

Na2S04, filtered, evaporated to dryness. The crude product was purified by chromatography (10% 

MeOH in CH2C3.2; gradient) to provide the title compound. !H NMR (400 MHz, CDC13) 8 ppm 

7.95 - 8.04 (m, IH), 7.79 - 7.89 (m, IH), 7.65 - 7.71 (m, IH), 7.50 - 7.60 (m, 2H), 7.34 - 7.45 (m, 

5H), 7.32 (s, IH), 6.36 - 6.52 (m, 2H), 4.31 (s, 2H), 4.10 (s, 3H), 3.53 (s, 6H), 2.62 (s, 3H). mass 

calcd. C30H28CIN7Q2, 554,05; m/z found, 554.2 

Example 57: (4-Chloro-2-methoxy-8-methyI-3-(4-(methyIs«Ifon\i)benzyI)qumoliii-6-

y!)bis(l-methyl-lH-imidazol-5-yl)methaiiol*Succiiiate 

To a cold (ice bath) mixture of 5-bromo-l-methyl-li/-imidazole (0.13 g, 0.82 mmol) in dry THF 

(2 mL) was added isopropyl magnesium chloride (2M in THF, 0.37 mL, 0.773 mmol) dropwise. 

The resulting cloudy mixture was stirred in the cold bath for 10 minutes and a solution of (4-

chIoro-2-methoxy-8-methyl-3-(4-(methylsuIfonyT)benzyi)quinolin-6-yl)(l-methyl-1/f-imidazol-

5-yl)methanone (0.27 g, 0.468 mmol, Intermediate 40: step e) and LaCl3.2LiCl (0.86 mL, 0.515 

mmol) in dry THF (2 mL) was added slowly. Stirring was continued at 0 °C for 40 minutes and 
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saturated aqueous NH4CI was added. Water was added and the mixture extracted with EtOAc 

(2X). The combined organic extract was washed with brine, dried over Na2SQ4, filtered, and 

evaporated in vacuo. The product was precipitated with acetonitrile and filtered, rinse with 

acetonitrile and dried to give the free base of the title compound as a white solid. The title 

compound was suspended in THF (1 mL) and succinic acid (1 equivalent) was added. The 

resulting clear homogeneous solution was stirred at room temperature for fifteen minutes and 

solvent removed under reduced pressure to provide the title compound. !H NMR (400 MHz, 

CDCb) 5 ppm 8.02 (s, IH), 7.81 (d, J = 8.6 Hz, 211). 7.47 (d, J = 8.1 Hz, 2H), 7.28 - 7.38 (m, 

3H), 6.36 (s, 211). 4.35 (s, 2H), 4.02 - 4.14 (m, 3H), 3.50 (s, 6H), 3.01 (s, 3H), 2.60 (s, 3H); mass 

calcd. C28H28CIN5O4S, 566.08; m/z found, 566.2. 

Example 58A 

(3-(4-(l/f-PyrazoI-l-yl)benzyr)-4-chloro-8-fluoro-2-methoxyquinolin-6-yl)(l-niethyl-l//-

imidazol-5-yl)(6-(trifhioromethyl)pyridin-3-yl)inethanoI 

«-BuLi (1.6 M in hexanes, 1.45 mL) was added to a mixture of 3-(4-(lif-pyrazol-1 -yl)benzyl)-6-

bromo-4-chloro-8-fluoro-2-methoxyquinoline and 3-(4-(lii-pyrazol-1 -yl)benzyl)-6-bromo-4-

chloro-2,8-dimethoxyquinoline (0.82 g, 1.781 mmol. Intermediate 41: step b) and (1 -methyl-IH-

imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanone (0.5 g, 1.96 mmol., Intermediate 36: 

step c) in dry THF 20 mL) at -7 8 °C over a 2 minute period resulting in an amber solution. 

Stirring was continued at -78 °C for 10 minutes and the reaction was warmed up to 0 °C resulting 

in a pale yellow solution. The mixture was stirred for 40 minutes, saturated aqueous NH4CI was 
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added and the mixture was warmed to room temperature. Water was added and layers were 

separated. The aqueous layer was extracted with EtOAc. The combined organic extracts was 

dried over Na.2.804, filtered, evaporated in vacuo and the resulting crude mixture 

chromatographed (DCM/5% MeOH in EtOAc, gradient) to provide the title compounds as a 

mixture. Further purification by reverse phase HPLC yielded the above title compound (3-(4-

(l//-pyraz.ol~ i-yl)benzyl)-4-chloro-8-fluoro-2-methoxyquinolm-6-yl)(l-methyl-ii/-imidazol-5-

yl)(6-(trifl.uoromethyl)pyridin-3-yl)methanoL !H NMR. (400 MFIz, CDCb) 8 ppm 8.81 (s, IH), 

7.79 - 7.96 (m, 3H), 7.62 - 7.74 (m, 2H), 7.56 (d, J = 8.6 Hz, 211). 7.35 (d, j = 8.6 Hz, 4H), 6.26 -

6.57 (m, 2H), 4.31 (s, 2H), 4.00 - 4.22 (m, 3H), 3.36 (s, 3H); MS (ESI), 623.2.(3-(4-(l tf-pyrazol-

l-yl)benzyl)-4-ch[oro-8-fluoro-2-methoxyquinolm-6-yl)(l -methyl- l/i-imidazol-5-yl)(6-

(trifiuoromethyl)pyridin-3-yl)methanol was purified by HPLC (Diacel OD column, 0.2% 

isopropylamine in acetonitrile, 80 mL/minute, 254 nm wavelength) to give two enantiomers. The 

first eluting enantiomer was Example 5815: *H NMR. (400 MHz, CDCI3) 8 ppm 8.71 - 8.90 (m, 

IH), 7.81 - 8.00 (m, 4H), 7.60 - 7.73 (m, 2H), 7.56 (d, J = 8.6 Hz, 3H), 7.35 (d, J = 8.1 Hz, 3H), 

6.24 - 6.52 (m, IH), 4.31 (s, 2H), 4.13 (s, 3H), 3.39 (s, 3H).623.2 mass calcd. C^^OF^Nc^, 

623.0; m/z found, 623.1 and the second eluting enantiomer was Example 58C:: 5H NMR (400 

MHz, CDCI3) 8 ppm 8.83 (br. s., IH), 7.86 (d, J = 2.5 Hz, 4H), 7.69 (s, 2H), 7.48 - 7.63 (m, 3H), 

7.35 (d, J = 8.1 Hz, 311). 6.43 (s, IH), 4.32 (s, 2fl), 4.13 (s, 311). 3.42 (br. s., 31!) mass calcd. 

C :| I l2:C11 jN;,()2. 623.0; m/z found, 623.2. 

Example 59A 

(3-(4-(li/~PyrazoH~y!)besizy!)~4~cMoro-2,8~dimetiioxyquiiioIm~6~y!)(l~metiiy!~liJ~ 

imidazo!~5~yl)(6~(trifliioromet!iyI)pyridiii-3-yI)metiiaiiol 
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Q 

F 
F 

w-BuLi (1.6 M in hexanes, 1.45 mL) was added to a mixture of 3-(4-(li7-pyrazol-l -yl)benzyl)-6-

bromo-4-ch3x)ro-8-fluoro-2-rnethoxyquinoline and 3-(4-( 1/Z-pyrazol-1 -yl)benzyl)-6-bromo-4-

chloro~2,8-dimetlioxyquino!ine (0.82 g, 1.781 mmol, Intermediate 41: stepb) and (1 -methyl-IH-
imidazo!-5-yl)(6-(irifluoromethy!)pyridm~3-yl)methanone (0.5 g, 1.96 mmol, Intermediate 36: 

step c) in dry THF 20 mL) at -78 °C over a 2 minute period resulting in an amber solution, 

Stining was continued at -78 °C for 10 minutes and the reaction was warmed up to 0 °C resulting 

in a pale yellow solution. The mixture was stirred for 40 minutes, saturated aqueous NH4Ci was 

added and the mixture was warmed to room temperature. Water was added and layers were 

separated. The aqueous layer was extracted with EtOAc, The combined organic extracts was 

dried over Na2S()4, filtered, evaporated in vacuo and the resulting crude mixture 

chromatographed (DCM/5% MeOH in EtOAc, gradient) to provide the title compounds as a 

mixture. Further purification by reverse phase HPLC yielded the above title compound (3~(4~ 

(l//-pyraz.oi~l -yl)benzyl)-4-chloro-2,8-dimethoxyquinolin-6-yl)(l -methyl-1 //-imidazo3-5-yl)(6-

(trifiuoromethyi)pyridin-3-yl)methanol. fH NMR (400 MHz, CDCK) 5 ppm 8.84 (d, i ::: 2,0 Hz, 

IH), 7.80 - 7,98 (m, 2H), 7.58 - 7.72 (m, 3H), 7.55 (d, J = 8.6 Hz, 2H), 7.33 (d, J = 8.6 FIz, 3H), 

7.05 (s, Hi), 6.42 (s, 2H), 4.31 (s, 2H), 4.04 - 4.20 (m, 3H), 3.95 (s, 3H), 3.37 (s, 3H); MS (ESI) 

(3-(4-(l/f-pyrazol-l-yl)benzy3)-4-chloro-2,8-dimethoxyquinolin~6-yl)(l -methyl- l/Z-imidazo 1-5-

yl)(6-(trifluoromethyl)pyridin-3-y3)methanol was purified by chiral HPLC (Diacel OD column, 

0.2% isopropylamine in acetonitrile, 80 mL/minute, 254 nm wavelength) to give two 

enantiomers. Each enantiomer was converted to the succinate salt by addition of succinic acid (1 

equivalent) to a suspension of the free base in dry THF, The resulting homogeneous mixture was 

635,2 
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stirred for 15 minutes and the solvent was removed under reduced pressure to provide the salt as 

DMSO-d6) 8 ppm 12.21 (br. s,, 2H), 8.80 (s, IH), 8.40 (d, J = 2.5 Hz, IH), 7.80 - 8.04 (m, 2H), 

7.63 - 7.80 (m, 3H), 7.10 - 7.58 (m, 5H), 6.50 (s, IH), 6.26 (s, IH), 4.26 (s, 2H), 3.94 - 4.09 (m, 

3H), 3.74 - 3.94 (m, 3H), 3.10 - 3.44 (m, 3H), 2.41 (in, 4H). mass calcd. C32H26CIF3N6O3. 

C4H604, 635.04/753.13; m/z found, 635.2 and the second eluting enantiomer was Example 59C: 
!H NMR (400 MHz, DMSO-de) 8 ppm 12.10 - 12.38 (broad s, IH), 8.69 - 8.87 (m, IH), 8.34 -

8.47 (m, IH), 7.84 - 8.01 (m, 2H), 7.65 - 7.79 (m, 3H), 7.43 - 7.53 (m, IH), 7.38 (s, IH), 7.33 (s, 

211). 7.12 - 7.24 (m, 111). 6.42 - 6.58 (m, IH), 6.18 - 6.33 (m, IH), 4.26 (s, 2H), 4.03 (s, 311). 

3.88 (s, 3H), 3.34 (d, J = 9.6 Hz, 3H), 2.41 (m, 4H) mass calcd. (',.•!! v.( iF:\;.()! ( ill;.(),. 

635.04/753.13; m/z found, 635.2. 

Example 60A: l-(4-((3~(4-(li/-Pyrazol-l-yl)beiizyl)-4-chloro-2-methQxyquiiiQlin-6-

yl)(hydroxy)(l-methyI-liWmidazol-5-y1)methyl)piperidin-l-y])ethaiioiie 

A solution of 3-(4-(l/f-pyrazol-l-yl)benzyl)-6-bromo-4-chloro-2-methoxyquinoline (0.558 g, 

1.30 mmol; Intermediate 16) in THF (13 mL) was stirred under argon at —70 °C while «-BuLi 

(2.56 M in hexanes, 0.484 mL, 1.24 mmol) was added dropwise over 1.5 minutes. After another 
2.5 minutes, a solution of l-(4-(l-metbyl-l//-imidazole-5-carbonyl)piperidin-l-yI)ethanone 

(0.322 g, 1.37 mmol, Intermediate 42: step c) in THF (4.5 mL) was added dropwise over 2.5 

minutes, and the dark mixture was stirred in the cold bath for another 5 minutes. The dry 

ice/acetone bath was then removed and the reaction stirred for 5 minutes under ambient 

conditions before transferring to an ice bath. After stirring for 2.5 hours at -0 °C, the reaction 

an amorphous solid. The first eluting enantiomer was ; 59B: !H NMR (400 MHz, 

O 
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was quenched with 5 M aqueous NH4C1 (2 mL) and the organic layer was dried (Na^SCU), 

filtered, and concentrated. The residue was flash chromatographed with a DCM to 10% 

MeOH/DCM gradient to provide the title compound as a light yellow foam. !H NMR (400 MHz, 

CDCI3) (two eonformers) 8 ppm 8.17 (hr, s, -0.5H), 8.12 (br. s, -0.5H), 7.85 (d, J = 2.53 Hz, 

IH), 7.76 (dd,,/ 2.78, 8.84 Hz, IH), 7.67 (s, IH), 7.57 (d, J = 8.59 Hz, 2H), 7.44-7.36 (m, 3H), 

7.21 (d,,/ 5.05 Hz, IH), 7.10 (s, IH), 6.43 (d,./ 2.02 Hz, IH), 4.71 (d, J = 13.14 Hz, -0.5H), 

4.47 - 4.61 (m, -0.5H), 4.32 (s, 2H), 4.08 (s, 3H), 3.89 (d, J = 13.41 Hz, -0.5H), 3.69 (d, J = 

13.14 Hz, -0.5H), 3.25 (s, -1.5H), 3.21 (s, -1.5H), 3.10 - 3.18 (m, -0.5H), 2.87 - 3.00 (m, 

~0.5H), 2.60 (t, J----- 12.13 Hz, -0.5H), 2.35 - 2,51 (m, -1.5H), 2.29 (d, J = 13.40 Hz, -0.5H), 

2.21 (d, J = 13.14 Hz, -0.511). 2.00 (s, -1.5H), 1.95 is. 1.5! I}. 1.10 - 1.46 (m, 311). MS m/e 

585.3 [M-i-Hf, 

Example 60A was purified by chiral HPLC (Chiralpak OD, I00%> EtOH) to give 2 enantiomers. 

To convert the enantiomers to their succinate salts, they were dissolved in CH3CN, treated with 

1.0 equivalent of 0.1 M succinic acid in 95:5 v/v CHjCN/water to provide homogeneous 

solutions, frozen (with wrater added as necessary to ensure complete freezing), and lyophilized. 

The first eluting enantiomer was Example 60B*siiecime add: *H NMR (400 MHz, MeOH-d4) 

(two eonformers) 8 ppm 8.22 (d, J = 5.56 Hz, IH), 8.13 (d, J = 2.53 Hz, IH), 7.79 (d, J = 9.09 

Hz, IH), 7.68 (d, J = 2.02 Hz, IH), 7.56 - 7.63 (m, 3H), 7.51 (d, J = 9.09 Hz, IH), 7.32 - 7.40 

(m, 3H), 6.49 (m, IH), 4.62 (d, J= 12.6 Hz, -0.5H), 4.43 (d, J= 12.6 Hz, -0.5H), 4.35 (s, 2H), 

4.07 (s, 3H), 4.01 (d, J= 13.4 Hz, -0.5H), 3.81 (d, J= 13.4 Hz, -0.5H), 3.33 (s, -1.5H), 3.32 (s, 

•• i .51 i). 3.25 (m, -0.5H), 3.01 (td, J= 13.14, 2.78 Hz, -0.5H), 2.74 (m, -0.5H), 2.45 - 2.64 (m, 

-1.5H), 2.55 (s, 4H), 2.26 (m, IH), 2.06 (s, -1.5H), 2.00 (s, -1.5H), 1.09 - 1.56 (m, 3H); MS 

m/e 584.8 [M+H]4 and the second eluting enantiomer was Example 60C*SBcdsiic add: !H 

NMR (400 MHz, MeOH-d4) (two eonformers) 8 ppm 8.22 (d, J = 6.06 Hz, IH), 8.12 (s, IH), 

7.78 (d,./ 8.59 Hz, 111). 7.67 (d, J == 2.02 Hz, IH), 7.64 (m, 111). 7.56 - 7.61 (m, 2H), 7.50 (d, J 

= 9.09 Hz, IH), 7.33 - 7.39 (m, 3H), 6.48 (m, IH), 4.62 (d, J == 13.14 Hz, - 0.5 H), 4.43 id. J 

13.0 Hz, -0.5H), 4.32 (s, 2H), 4.06 (s, 3H), 4.00 (d, J 13.64 Hz, -0.5H), 3.79 (d, J = 13.64 Hz, 

-0.5H), 3.34 (s, - 1.51S). 3.33 (s, - 1.5! I). 3.25 (m, -0.5H), 2.99 (td, J = 2.53, 13.14 Hz, -0.5H), 
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2.73 (m, -0.5!!}. 2.44 - 2.64 (m, -1.5H), 2.56 (s, 4H), 2.25 (m, IH), 2.05 (s, -1.5H), 1.99 (s, 

~1.5H), 1.08 - 1.57 (m, 311): MS m/e 585.3 [M+H]+. 

Example 61: (3-(4-(l//-Pyrazol-l-yI)beiizyl)-4-ciiloro-2-met!ioxyqiiisioHii-

liy-l,2,3-triazoI-5-yl)methanol 

N' 

A solution of 3-(4-(l//-pyrazoI~l~yl)benzyl)~6~bromo~4~chloro-2-methoxyqumoline (0.271 g, 

0.632 mmol; Intermediate 16) in THF (6 mL) was stirred under argon at -—70 °C while n-BuLi 

(1.63 M in hexanes, 0.368 mL, 0,6 mmol) was added dropwise by syringe over 1 minute. After 

another 2 minutes, a solution of bis(l-methyl-li/-l,2,3-triazo[-5-yl)methanone (0.128 g, 0.664 

mmol; Intermediate 43) in THF (6 mL) was added dropwise over 2 minutes, and the reaction was 

allowed to warm to room temperature overnight as the dry ice/acetone bath slowly warmed (11 

hours). The resulting yellow mixture was quenched in one portion at 0 °C with 5 M aqueous 

NH4O (1 mL), and the organic layer was dried (NaaSQt), filtered, and concentrated. The residue 

was dry load flash chromatographed with a DCM to 100% EtOAc gradient to yield the impure 

title compound. This was then triturated from -0.5 mL DMSO + ~2 mL MeOH at 70 °C, and the 

opaque milky mixture was allowed to cool to room temperature, filtered, and the white filter 

cake washed with MeOH (2x2 mL). The filter cake was air dried at 110 °C to provide the title 

compound as a white powder. !H NMR (400 MHz, DMSO-dg) 8 ppm 8.41 (d, J = 2.53 FIz, IH), 

8.16 (d, J = 2.02 Hz, IH), 7.96 (s, IH), 7.90 (d, J = 8.59 Hz, IH), 7.74 (s, IH), 7.71 (d, J = 4.55 

Hz, 2H), 7.46 (dd, J--- 2.27, 8.84 Hz, IH), 7.36 (d, J ------ 8.59 Hz. 211). 7.19 (s, 211). 6.51 (s, IH), 

4.30 (s, 2H), 4.06 (s, 3H), 3.84 (s, 6H); MS m/e 542.3 [M+H]+. 
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Example 62A: (4-Chloro-2-methoxy-3-(4-(trifluoromethyl)benz\i)quinolm-6-yl)(l-methyl-

iJ2-imidazol-5-yI)(6-(trifhioromethyl)pyridiii-3-yI)methaiiol 

A solution of «-BuLi (2.5 M in hexanes, 1.85 mL, 4.62 mmol) was added dropwise by syringe to 

a solution of 6-bromo~4~chloro-2-methoxy~3~(4-(trifluoromethyl)benzyl)quinoline (2.00 g, 4.65 

mmol, Intermediate 47: step d) in dry THF (30 mL) in a dry ice-acetone bath. After 1.5 minutes, 

a solution of (I -methyl-I/f-imidazol-5-yl)(6-(trifl.uoromethyl)pyridin-3-yi)methanone (1.26 g, 

4.92 mmol, Intermediate 36: step c) in dry TFIF (5 mL) was added dropwise. The reaction 

mixture was stirred for 2 minutes in a dry ice-acetone bath, then the reaction flask was placed 

into an ice-water bath. After 10 minutes, the mixture was warmed to room temperature and the 

reaction was quenched with saturated ammonium chloride. The mixture was partitioned between 

water and DCM. The separated aqueous phase was further extracted with DCM. The organic 

phase was dried (Na2S04), filtered, and concentrated to provide the title compound as crude 

white solid. MS m/e 607.2 [M/+FI]'Example 62A was purified by chiral HPLC] (ChiralPak AD, 

50:50 methanol/ethanol) to provide two enantiomers, Example 62B and Example 62C. The first 

eluting enantiomer was Example 62B: ®H NMR (500 MHz, CDCI3) 5 ppm 8.80 (d, J ::: 1.8 Hz, 

IH), 8.19 (d,./ 2,0 Hz, IH), 7.94 (s, IH), 7.85 (dd,,/ 8.2, 1.9 Hz, IH), 7.79 (d,,/ 8.5 Hz, 

IH), 7.61 (d, J = 8.5 Hz, IH), 7.52 (dd, J 8.8, 2.1 Hz, IH), 7.47 (d,./ 8.2 Hz, 2H), 7.36 (d, J 

= 8.1 Hz, 2H), 7.05 (s, IH), 6.15 (s, IH), 4.30 (s, 2H), 4.07 (s, 311|. 3.29 (s, 3H).; MS m/e 607.2 

[M+Hf and the second eluting enantiomer was Example 62C: !H NMR (500 MHz, CDCI3) 8 

ppm 8.80 (d, J----- 1.7 Hz, IH), 8.19 (d, J ------ 2,0 Hz, IH), 7.99 (s, IH), 7.86 (dd, J------ 8.2, 1.8 Hz, 

IH), 7.79 (d, J = 8.8 Hz, IH), 7.61 (d, J = 8.3 Hz, IH), 7.53 (dd, J = 8.8, 2.1 Hz, IH), 7.47 (d, J 

= 8.2 Hz, 2H), 7.37 (d, J = 8.1 Hz, 2H), 7.06 (s, 111). 6.16 (s, IH), 4.30 (s, 211}. 4.07 (s, 3H), 3.30 

(s, 31!).: MS 111/e 607.2 |.Vi llj , 



WO 2014/062658 PCT/US2013/065013 

Example 63A: 4-((4-Chloro-6-((4-chIorophenyl)(hydroxy)(l-methyI-li/-imidazoI-5-

yl)methyl)-2-methoxyqiiiiioliii-3-yl)methyl)benz<mitriIe*TFA 
N 

A solution of «-BuLi (1.6 M solution in hexanes, 0.32 mL, 0.80 mmol) was added dropwise via 

syringe to a solution of 4-((6-bromo-4-chloro-2-methoxyquinolin-3-yl)methyl)benzonitrile (310. 

mg, 0.800 mmol, Intermediate 44: step d) and (4-chlorophenyl)(l -methyl-l//-imidazo 1-5-

y[)methanone (196 mg, 0.800 mmol, Intermediate 1, step b) in dry THF (8 mL) at -78 °C. The 

reaction mixture was stirred for 30 minutes at -78 °C and allowed to warm to room temperature 

overnight. The reaction was quenched using saturated aqueous NH4CI solution, followed by 
addition of DCM. The layers were separated, organics were dried (MgS04), filtered, and 

concentrated. Reverse phase HPLC was used for purification resulting in the isolation of the title 

compound as the TFA salt. 'H NMR (500 MHz, CDCI3) 8 ppm 8.37 (s, IH), 8.02 (d, J= 2.1 Hz, 

IH), 7.86 (d, J= 8.7 Hz, IH), 7.55 - 7.50 (m, 3H), 7.39 - 7.36 (m, 4H), 7.37 (dd, J= 8.5, 3.4 Hz, 

4H), 7.29 - 7.27 (m, 2H), 6.63 (s, IH), 4.34 (s, 2H), 4.08 (s, 3H), 3.61 (s, 3H). 

; MS m/e 529.2 [M+H];. Example 63A was purified by chiral HPLC (ChiralPak AD, 50:50 

methanol/etbanol) to provide two enantiomers. The first eluting enantiomer was Example 6315: 
JH NMR (400 MHz, CDCI3) 8 ppm 8.09 (s, IH), 8.06 - 8.04 (m, IH), 7.84 (d,J = 8.8 Hz, 1 FI), 

7.56 - 7.51 (m, 3H), 7.37 (d, J = 9.2 Hz, 4H), 7.29 (d, J= 8.8 Hz, 2H), 6.57 (s, IH), 4.34 (s, 2H), 

4.08 (s, 3H), 3.55 (s, 3H).; MS m/e 529.2 [M+H]' and the second eluting enantiomer was 

Example 63C: 3H NMR (400 MHz, MeOH-dt) 5 ppm 8.11 (d, J = 1.9 Hz, IH), 7.90 (s, IH), 

7.84 (d,,/ 8.8 Hz, IH), 7.66 (dd,./ 8.8, 2.1 Hz, IH), 7.61 (d,./ 8.3 Hz, 2H), 7.43 - 7.35 (m, 

6H), 6.37 (s, IH), 4.38 (s, 2FI), 4,05 (s, 3FI), 3,50 (s, 3FI),; MS m/e 529.1 [M+H]4, 

Example 64 A: (3-(4-(l.ff~l,2,4-Triazol~l-yl)benzyl)~4~chIoro-2-methoxyqiimolm-6-yl)(4-

chloropheny])(l-methyI-lJH-imi.daa!:o1-5-y])methanoI 

212 
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wT OH 9l 

a 

Isopropyimagnesium chloride lithium chloride complex (1.3 M in tetrahydrofuran, 2,0 mL, 

2.60 mmol) was added to an ice-water cooled solution of 5-bromo-l -methyl- 1/i-imidazole (444 

mg, 2.76 mmol) in tetrahydrofuran (12 mL). The resulting white suspension was stirred for 5 

minutes then the cooling bath was removed. After 10 minutes, the suspension was added 

dropwise by syringe to an ice-water cooled mixture of (3-(4-(l/f-l,2,4-triazol-l-yl)benzyl)-4-

ehloro-2-methoxyquinolin-6-yT)(4-ehlorophenyi)methanone (772 mg, 1.59 mmol, Intermediate 

45, step e) and lanfhanum(IH) chloride bis(lithium chloride) complex solution (0.6 M in 

tetrahydrofuran, 5.25 mL, 3.16 mmol) in tetrahydrofuran (15 mL). After 20 minutes, saturated 

aqueous ammonium chloride solution was added (2 mL) then the cooling bath was removed. 

The mixture was diluted with wafer (25 mL) and ethyl acetate (50 mL). The layers were 

separated. The aqueous layer was extracted with ethyl acetate (25 mL). The organic layers were 

combined and the combined solution was dried with sodium sulfate. The dried solution was 

filtered and the filtrate was absorbed onto 6 g of silica gel for dry-load flash-column 

chromatography on silica gel eluting with 100% dichloromethane initially for 5 minutes, grading 

to 7% metha.nol-dichlorometha.ne over 30 minutes to afford the titled compound as a white solid. 

'f 1 NMR (400 MHz, CDC!:} 8 ppm 8.43 (s, IH), 8.12 (d,./ 2.1 Hz, IH), 8.06 (s, IH), 7.79 (d, J 

= 8.8 Hz, IH), 7.58-7.50 (m, 311|. 7.41 (d, J = 8.5 Hz, 2H), 7.36 (d,./ 1.1 Hz, IH), 7.31 (s, 4H), 

6.38 (d, ./ 1.1 Hz, IH), 4.33 (s, 2H), 4.12 (s, IH), 4.08 (s, 3H), 3.38 (s, 311|; MS m/e 571.1 

chlorophenyl)(l -methyl-lH-imidazol-5-yl)methanol was purified by HPLC (Chiralpak IA 

column, 50 mm x 250 mm, ethanol with 0,2% triethylamine as eluent, 30 mL/minute, 254 nm 

(400 MHz, CDCk) 8 ppm 8.43 (s, IH), 8.12 (d, J= 2.1 Hz, IH), 8.06 (s, IH), 7.78 (d, ,/ = 8.7 Hz, 

III). 7,56-7.50 (m, 311). 7.41 (d, J-- 8.5 Hz, 2H), 7.36 (d, J-- 1.1 Hz, IH), 7.31 (s, 4H), 6.38 (d, 

J ------ 1.1 Hz, IH), 4.33 (s, 2H), 4.08 (s, 3H), 3.38 (s, 3! I): MS m/e 571.1 |M Ii| and the second 

eluting enantiomer was Example 64C: 1H NMR (400 MHz, CDCI3) 8 ppm 8.43 (s, IH), 8.12 (d, 

[M+H]+. (3-(4-( IH-1,2,4-triazol-1 -yl)benzyl)-4-chloro-2-methoxyquinolin-6-yl')(4' 

wavelength) to give two enantiomers. The first eluting enantiomer was Example 64B: 'H NMR 
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J= 2.1 Hz, IH), 8.06 (s, IH), 7.78 (d, J = 8.7 Hz, IH), 7.58-7.49 (m, 3H), 7.41 (d, J = 8.6 Hz, 

211). 735 (s, IH), 7,31 (s, 4H), 6.38 (s, IH), 4.33 (s, 211). 4.21 (s, IH), 4,08 (s, 3H), 3.38 (s, 3H); 

MS m/e 571.1 [M+H]+. 

Example 65A 

3-(4-(l/f-Pyrazol-l-y!)beiizy!)-6~(hydroxy(l-methyl-li/-imidazol-5-yl)(6-

(trifluorometiiyI)pyridiii-3-yI)roetiiyI)~8~roet!iyIqMiiiolisie-254~dicarboiiitriIe 

A. microwave vial was charged with (3-(4-(li7-pyrazoI-l-yl)benzyI)-2,4-dichloro-8-

methylquinoli.n-6-yl)(l-methyl- l/f~imidazol-5-yl)(6-(trif]uoromethyl)pyridm~3~yl)m.ethano! 

(310 mg, 0.497 mmol, Example 84), Zn(CN)2 (75.9 mg, 0.646 mmol), Pd2dba3 (46,6 mg, 0,0510 

mmol), zinc dust (6,52 mg, 0.0990 mmol), and dicyclohexyl(2',4',6'-triisopropyl-[ 1,1 -biphenyl]-

2-yl)phosphine (X-Phos, 24.5 mg, 0.0500 mmol). Dimethylacetamide (2.6 mL) was then added 

and the mixture was purged with nitrogen for 5 minutes and placed into a pre-beated aluminum 

block at 120 °C for 1.5 hours. The mixture was cooled to room temperature and was filtered 

through Celite®, and washed with EtOAc and the solvents were removed under reduced pressure. 

LCMS analysis indicated incomplete conversion, so additional portions of Zn(CN)2,Pd?dbaj, 

zinc dust, X-Phos, and DMA (amounts as above) were added, nitrogen was bubbled through the 

mixture for 5 minutes, and the mixture was heated at 120 °C for 4 hours. The mixture was cooled 

to room temperature and was filtered through Celite®, and washed with EtOAc. Attempted 

isolation by flash column chromatography (5% MeOH in dichloromethane) yielded an impure 

mixture. Further purification by RP-HPLC (1 to 99% acetonitrile/water/ 0.05% TFA), and then 

conversion to the free base (neutralized with saturated aqueous NaHCOs and extracted with ethyl 

acetate) and the organic fractions were concentrated to afford the title compound. MS (ESI) 

F 

605,3. 

214 
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3-(4-( lii-pyrazol-1 -yl)benzyl)-6-(hydroxy( I -methyl- li?-imidazol-5-yl)(6-

(trifluoromethyi)pyridin-3-yl)methyr)-8-methylquinoiine-2,4-dicarbonitriie was purified by 

chiral HPLC (Chiralcel GD, 100% ethanol) to give 2 enantiomers. The first eluting enantiomer 

8.7 Hz, IH), 7.88 (d, J = 2.4 Hz, IH), 7.73-7.58 (m, 5H), 7.49 (d, J = 8.4 Hz, 2H), 7.41 (s, IH), 

6.52-6.38 (m, 2H), 4.63 (s, 2H), 3.40 (s, 3H), 2,76 (s, 3H); MS m/e 605.2 [M+H]+ and the 

second eluting enantiomer was Example 65 C: 'H NMR (400 MHz, CDCI3) 8 ppm 8.80 (s, IH), 

8.24 (s, IH), 7.96 (d, J= 8.5 Hz, IH), 7.88 (d, J-- 2.3 Hz, IH), 7.75-7.58 (m, 511). 7.49 (d, J---

8.3 Hz, 3H), 6.50 (br s, IH), 6.45 (br s, IH), 4.64 (s, 2H), 3.41 (s, 3H), 2.76 (s, 3H); MS m/e 

605.2 j M 11 j . 

Example 66A 
3-(4-(l//-I^razoI-l-yl)benzyl)-6-((4-cyanopheiiyl)(hydroxy)(l-methyl-1.//-imidazol-5-

yl)methyl)-8-methylquinoline-2,4-dicarbonitrile 

A. microwave vial was charged with (3-(4-(li7-pyrazol-l-yl)benzyl)-2,4-dichloro-8-

methylquinolin-6-yl)(4-chlorophenyl)(l -methyl-1 //~imidazol-5-yI)methanol (240 mg, 0.408 

mmol. Example 85), Zn(CN)2 (62.2 mg, 0.530 mmol), Pdadba? (38.2 mg, 0.0420 mmol), zinc 

dust (5.34 mg, 0.0820 mmol), and dicyclohexy!(2',4',6,-triisopropyl-[l,r-biphenyl]-2-
yl)phosphine (X-Phos, 20.1 mg, 0.0410 mmol). Dimethyiacetamide (2.1 mL) was then added 

and the mixture was purged with nitrogen for 10 minutes and placed in a pre-heated aluminum 

block at 120 °C for 1.5 hours. The mixture was cooled to room temperature and was filtered 

through Celite®, and washed with EtOAc, LCMS analysis indicated incomplete conversion, so 

additional portions of Zn(CN)?, Pd?dba3, zinc dust, X-Phos, and DMA. (amounts as above) were 

added, nitrogen was bubbled through the mixture for 5 minutes, and the mixture was again 

heated at 120 °C for 4 hours. The mixture was cooled to room temperature and was filtered 

was e 65B: !li NMR(600 MHz, CDC13) 8 ppm 8.79 (s, IH), 8.24 (s, IH), 7.96 (d, J 

CN 

2.15 
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through Celite®, and washed with EtOAc. Attempted isolation by flash column chromatography 

(5% MeOH in dichloromethane) yielded an impure mixture. Further purification by RP-HPLC (1 

to 99% Acetonitrile/water/0.05% TFA) followed by conversion to the free base (neutralized with 

saturated aqueous NaHCOs and extracted with ethyl acetate) and the organic fractions were 

concentrated to afford the title compound. MS (ESI) 561.3. 

3-(4-(l//-pyrazol-l-yl)benzyl)-6-((4-cyanopbenyl)(hydroxy)(l -methyl- l//-imidazol-5-

yl)methyl)-8-methylquinolme-2,4-dicarbonitrile was purified by chiral HPLC (Chiralcel OD, 

50% ethanol/50% methanol) to give 2 enantiomers. The first eluting enantiomer was Example 

66B: ]H NMR (500 MHz, CDC13) 8 ppm 8.19 (d, J= 1.5 FIz, IH), 7.88 (d, J= 2,5 Hz, IH), 7.66 

(dd, J = 11.6, 8.6 Hz, 5H), 7.60 (s, IH), 7.56 (d, J = 8.5 Hz, 211). 7.48 (d, J = 8.6 Hz, 211). 7.32 

(s, IH), 6,45 (t J= 2.1 Hz, IH), 6.40 (s, IH), 4.62 (s, 2H), 3.36 (s, 3H), 2.74 (s, 3H); MS m/e 

561,3 [M+H]+ and the second eluting enantiomer was Example 66C ]H NMR (600 MHz, 

CDC13) 8 ppm 8,19 (d, J = 1.6 Hz, IH), 7.88 (d, J= 2.2 Hz, IH), 7.70-7,63 (m, 5H), 7,61 (s, 

IH), 7.56 (d, J= 8.6 Hz, 2H), 7.49 (d, J = 8.7 Hz, 2H), 7.37 (s, IH), 6.48-6.40 (m, 2H), 4.63 (s, 

2H), 3.37 (s, 3H), 2.75 (s, 3H); MS m/e 561.3 [M+H]4/ 

Example 67A: (3-(4-(lfl-Pyrazo!-l-yl)beEzy1)~4~c!iloro-2-

(methoxy(methyl)amino)quinoHn-6-yl)(l-methyl-l//-imidazol-5-yI)(6-

(trifluoromethyl)pyridm-3-yI)methanol TFA? 

To a 5 mL sealed tube was added (3-(4-(li¥-pyrazo[-l-yl)benzy[)-2,4-dichloroquinolm-6-y[)(l-

methyl-I/f-imidazol-5-yr)(6-(trifluoromethyl)pyridin-3-yl)methanol (250 mg, 0.41 mmol, 1 

equivalent, Example 23, free base), N,0-dimethylhydroxylamine hydrochloride (327 mg, 3.28 

mmol, 10 equivalents) and dimethylformamide (2 mL). The reaction vessel was sealed and 

heated in a 100 °C oil bath. After overnight reaction, the vessel was cooled and contents 

transferred to a. separatory funnel with ethyl acetate dilution. The organic phase was extracted 

with saturated, aqueous ammonium chloride solution and deionized water. The organic phase 

1ST N1 

Ci 

216 
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was separated, dried over magnesium sulfate, filtered and evaporated to dryness under reduced 

pressure. The crude material was purified via reverse phase chromatography using acetonitrile 

with 0.05% trifiuoroacetic acid in water as eluent to provide racemic (3-(4-(lif-pyrazol-l-

yl)benzyl)-4-chloro-2-(methoxy(methyl)amino)quinolin-6-yl)( 1 -methyl-l/f-imidazol-5-yl)(6-

(trifluoromethyl)pyridin-3-yl)methanol: MS (ESI): mass calcd. for C32H27CIF3N7O2, 633.19; m/z 

found, 634,3 [M+Hf. 'ii NMR (600 MHz, MeQH-dU) 8 ppm 8.79 (d,./ 2,1 Hz, IH), 8,22 (d, J 

= 2.0 Hz, IH), 8.13 - 8.10 (sn. I H), 8.02 (dd, J 8.3, 2.1 Hz, IH), 7.99 (d, J = 8.8 Hz, IH), 7.82 

(d, J= 8.3 Hz, 111). 7.79 (s, 111). 7.72 (dd, J = 8.8, 2.1 Hz, IH), 7.67 (d ,J = 1.7 Hz, 111). 7.59 -

7.56 (m, 211). 7.24 (d,J= 8.7 Hz, 211). 6.50 - 6.45 (m, IH), 6.39 (s, IH), 4.42 (s, 2H), 3.49 (s, 

3H), 3.45 (s, 3H), 3.16 (s, 3H). Racemic (3-(4-(l//-pyrazol-l-yl)benzyl)-4-chloro-2-

(methoxy(methyl)amino)quinolin-6-yl)(l -methyl- li^-imidazol-5-yl)(6-(trifluoromethyl)pyridin-

3-yl)methanol was purified on a chiralcel OD column (20um, Diacel) with ethanol / heptanes to 

provide two enantiomers. The first eluting enantiomer was Example 67B: MS (ESI): mass calcd. 

for C32H27CIF3N7Q2, 633.19; m/z found, 634.3 [M+H]h, :B NMR (600 MHz, MeOH-cU) § ppm 

8.80 (d, J = 2.0 Hz, IH), 8.23 (d, J = 1.9 Hz, IH), 8.10 (dd, J------ 2.5, 0.4 Hz, IH), 8.01 (dd, J 

8.2. 2.0 Hz, IH), 7.98 (d,J= 8.9 Hz, IH), 7.81 (d, J = 8.2 Hz, IH), 7.73 (s, IH), 7.71 (dd, J 8.8, 

2.1 Hz, IH), 7.66 (d, J-- 1.4 Hz, IH), 7.59 - 7.54 (m, 211). 7.25 - 7.20 (m, 2H), 6.46 (dd, J = 2.4, 

1.9 Hz, IH), 6.37 (s, IH), 4.39 (s, 2H), 3.47 (s, 3H), 3.44 (s, 3H), 3.16 (s, 3H) and the second 

eluting enantiomer was Example 67C: MS (ESI): mass calcd. for C32H27CIF3N7O2, 633.19; m/z 

found, 634.3 [M+H]". 'li NMR (600 MHz, MeOH-cU) § ppm 8.80 id../ 2.0 Hz, ill). 8.23 (d, J 

= 2.0 Hz, IH), 8.12 - 8.09 (sn. IH), 8.01 (dd, J ------ 8.2, 2.1 Hz, IH), 7.98 (d, J = 8,8 Hz, IH), 7.81 

(d ,J----- 8.2 Hz, IH), 7.73 (s, IH), 7.71 (dd, J ------ 8.8, 2.1 Hz, IH), 7.67 (d, J ------- 1.5 Hz, IH), 7.59 -

7.54 (m, 211). 7.25 - 7,20 On. 2H), 6.47 (dd, J ------ 2.4, 1.9 Hz, IH), 6.37 (s, IH), 4.40 (s, 211). 3.47 

(s, 3H), 3.44 (s, 311). 3.16 (s, 3H). 

Example 68A: (3-(4-(l//-PyrazoI-l-yl)benzyl)-2-(azetidm-l-yl)-4-chIoroq«inolin-6-yI)(l-

methyI-l//-imidazol-5-yI)(6-(trifluoromethyl)pyridin-3-yl)methanoI 

217 
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To a 5 mL sealed tube was added (3-(4-(l//-Pyrazol-l-yl)benzyl)-2,4-dichloroquinolin-6-yl)(l-

methyl-l/f-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol (200 mg, 0,33 mmol, 1 

equivalent. Example 23, free base), azetidine (93.7 mg, 1.64 mmol, 5 equivalents) and 

dimethylformamide (2 mL), The reaction vessel was sealed and heated in a 100 °C oil bath. 

After two days, the vessel was cooled and contents transferred to a separatory funnel with ethyl 

acetate dilution. The organic phase was extracted with saturated aqueous ammonium chloride 

solution and deionized water. The organic phase was separated, dried over magnesium sulfate, 

filtered and evaporated to dryness under reduced pressure. The crude material was purified via 

reverse phase chromatography using acetonitrile with ammonium hydroxide in water as eluent to 

provide racemic (3-(4-(lif-pyrazol-1 -yI)benzyl)-2-(azetidin-1 -yl)-4-chloroqumolin-6-yl)( 1 -

methyl-l//-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol. MS (ESI): mass calcd. for 

C33H27CIF3N7O, 629.19; m/z found, 630.2 [M+H]+. 'il NMR (600 MHz, MeOH-dU) § ppm 8.78 

(d, J= 2.1 Hz, IH), 8.15 (d, J= 2.5 Hz, IH), 8.06 (d, ,7=2.1 Hz, IH), 8.02 (dd, J= 8,2, 2.1 Hz, 

IH), 7.97 (s, IH), 7.84 (d, J= 8.3 Hz, IH), 7.76 (d, J= 8,8 Hz, IH), 7.69 (d, J= 1.8 Hz, IH), 

7.65 - 7,62 (m, 2H), 7.57 (dd, J= 8,9, 2.2 Hz, IH), 7.24 - 7,18 (m, 2H), 6.51 - 6.49 (m, IH), 

6.47 (s, IH), 4.38 (s, 2H), 4,25 - 4.20 (m, 4H), 3,53 (s, 3H), 2.30 - 2,21 (m, 2H). Racemic (3-(4-

(lif-pyrazol-1 -yl)benzyl)-2-(azetidin-1 -yl)-4-chloroquinoIin-6-yl)( 1 -methyl- lii-imidazol-5-

yi)(6-(trifluoromethyl)pyridin-3-yl)metha.nol was purified on a chiralcel OD column (20um, 

Diacel) with ethanol / heptanes to provide two enantiomers. The first eluting enantiomer was 

Example 68B: MS (ESI): mass calcd, for C !;i Iv-CH-:\-Q. 629.19; m/z found, 630.2 [M+Hf, SH 

NMR (600 MHz, MeOH-dU) 8 ppm 8.78 (d, J ------ 2,1 Hz, III). 8.12 (dd, J ------- 2.5, 0,4 Hz, IH), 8.05 

(d, J= 2.1 Hz, IH), 8.00 (dd, J= 8.2, 2.1 Hz, IH), 7,84 - 7.78 (m, IH), 7.76 - 7,70 (m, 2H), 7.69 

- 7.66 (m, IH), 7.64 - 7.58 (m, 2H), 7,56 (dd, J = 8.8, 2,2 Hz, IH), 7.18 (d,J = 8.7 Hz, 2H), 6,48 

(dd, J= 2.4, 1.9 Hz, IH), 6.35 (d, J= 0,8 Hz, IH), 4.32 (s, 2H), 4.20 - 4.14 (m, 4H), 3.48 (s, 3H), 

2.25 - 2.15 (m, 2H), and the second eluting enantiomer was Example 68C: MS (ESI): mass 

calcd. for ('-I !.••( IS;:\ -0. 629,19; m/z found, 630.2 [M+Hf. !H NMR. (600 MHz, MeOH-d4) 8 

ppm 8.78 (d, J ----- 2.1 Hz, IH), 8.15 - 8.11 (m, IH), 8.05 (d, J = 2.0 Hz, IH), 8.00 (dd, ,/ = 8.2, 2.0 

Hz, IH), 7.81 (d, J = 8.3 Hz, IH), 7.76 - 7.70 (m, 2H), 7.68 (d, J = 1.5 Hz, IH), 7.64 - 7.59 (m, 

2H), 7.56 (dd, J = 8.9, 2.2 Hz, IH), 7.18 (d, J ------- 8.7 Hz, 2H), 6.48 (dd../ 2.4, 1.9 Hz, IH), 6.35 

(s, IH), 4.32 (s, 2H), 4.17 (t, J-- 7.6 Hz, 4H), 3.48 (s, 3H), 2.24 - 2.17 (m, 2H). 

2.18 
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Example 69: 3-(4-(l/?-Pyrazol-l-yI)beiizyI)-6-((4-chIoropheiiyl)(hydroxy)(1-methyI-l//-

imidazol-5-yl)meth\i)-2-methox\rquiiioIme-4-carbomtrile 

A round bottom flask was charged with (3-(4-(l//-pyrazol-l-yl)benzyl)-4-chloro-2-

methoxyquinolin-6-yl )(4-chlorophenyi)( 1 -methyl- l/i-imidazol-5-yl)methanol (147 mg, 0.257 

mmol, Example 33A), Zn(CN)2 (36 mg, 0.31 mmol), Pd2dba3 (9.4 mg, 0.010 mmol), zinc 

nanopowder (4.0 mg, 0.062 mmol), and 1,1'- tus(diphenylphosphanyl) ferrocene (dppf, 11.4 mg, 

0.021 mmol). The flask was evacuated and re-filled with argon (three cycles). 

Dimethyiacetamide (0.5 mL) was then added and the mixture was heated at 120 °C for 2 days. 

LCM8 analysis indicated incomplete conversion, so additional portions of Zn(CN)2, Pd2dba3, 

zinc nanopowder, and 1,1'- bis(diphenylphosphanyl) ferrocene (amounts as above) were added, 

argon was bubbled through the mixture for 5 minutes, and it was again heated at 120 °C for 3 d. 

The mixture was cooled to room temperature, diluted with EtOAc, and washed sequentially with 

2 M aqueous NtLOH, water, and saturated aqueous NaCl. The organic phase was dried 

(Na2S04), filtered, and concentrated. The residue was purified by reverse-phase HPLC (30-70% 

CH3CN-H2O, 0,1% TFA). The product was converted to the free base (neutralized with 

saturated aqueous NaHCCb and extracted with DCM) and the organic fractions were 

concentrated to afford the title compound. *H NMR (400 MHz, CDCI3) 5 ppm 8.16 (d, J ::: 1.71 

Hz, IH), 7.87 (d, J= 1.96 FIz, IH), 7,83 (d, J= 8.80 Hz, 1 FI), 7.70 (d, J= 1,22 FIz, IH), 7,58 -

7,63 (m, 2H), 7.53 - 7.58 (m, IH), 7.41 - 7.48 (m, 3H), 7.30 - 7.38 (m, 4H), 6.40 - 6.51 (m, 2H), 

4.36 (s, 2H), 4.11 (s, 3H), 3.37 - 3.46 (m, 4H); MS m/e 561.0 [M+H]+. 

Example 70 A 

C! 
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3-(4-(li/-I^razoI-l-yI)beiizyl)-6-(hydroxy(l-methyl-l.flr-imidazoI-5-yl)(6-

(trifluoromethyl)pyridin-3-yl)methyl)qumoliiie-2-carboiiitrile 

The title compound was prepared using (3-(4-(l#-pyrazol-1 -yl)benzyl)-2,4-dichloroquinolia-6-

yl)(l-methyl-li¥-imidazol-5-yi)(6-(trifiuoromethyl)pyridin-3-yl)methanol (Example 23 free base) 

in place of (3-(4-(li/-pyrazol-l-yl)benzyl)-4-chloro-2-methoxyquinolin-6-yl)(4-chlorophenyl)(l-

methyl-l/f-imidazol-5-yl)methanol using the procedure described for Example 69 (reaction time 

18 h). !H NMR (400 MHz, CDC13) 8 ppm 8.78 id. ./ 1.96 Hz, IH), 8.13 (d, J = 9.05 Hz, IH), 

7.90 - 7.96 (m, 211). 7.88 (dd, J = 2.08, 8.19 Hz, III). 7.79 (dd,./ 2,08, 8.93 Hz, IH), 7.61 -

7.74 (m, 5H), 7.30 - 7.41 (m, 3H), 6.47 (t, J= 2,08 Hz, IH), 6.37 (s, IH), 4.74 (br. s., IH), 4.40 

(s, 2H), 3.34 (s, 3H); MS m/e 566.0 [M+H]+. 

Example 70A was purified by chiral HPLC (Chiralpak AD, 100% EtOH) to give 2 enantiomers. 

The enantiomers were then further purified on silica gel columns (0-1% MeOH-DCM) to give: 

Example 70B: (first enantiomer to elute off chiral column) JH NMR (400 MHz, CDCI3) 8 ppm 

8.78 (d, J = 2,20 Hz, IH), 8,14 (d, J = 8.80 Hz, IH), 7.86 - 7.99 (m, 3H), 7.80 (dd, J = 2,20, 9.05 

Hz, IH), 7,63 - 7.76 (m, 5H), 7.33 - 7.45 (m, 3H), 6.44 - 6.54 (m, IH), 6.40 (s, IH), 4.34 - 4.47 

(m, 3H), 3.36 (s, 3H); MS m/e 566,2 [M+H]' and Example 70C: (second enantiomer to elute off 

chiral column) !H NMR (400 MHz, CDCI3) 8 ppm 8,78 (d, J= 2.20 Hz, IH), 8.14 (d, J = 8.80 

Hz, IH), 7.86 - 7.96 (m, 3H), 7.80 (dd, ,/ = 2.20, 9.05 Hz, IH), 7.63 - 7.75 (m, 5H), 7.33 - 7.42 

(m, 3H), 6.45 - 6.53 (m, IH), 6.40 (s, IH), 4.35 - 4.46 (m, 3H), 3.36 (s, 3H); MS m/e 566.2 

[M+Hf. 

Example 71A 

3-(4-(l/f~Pyrazol~l~yl)benzyl)-6-((4-chloropheiiyl)(hyclroxy)(l-methyl-lfl~imidazol-5-

yl)methyl)quinoliiie~2,4-dicarboiiitrile 
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o 
N 

C! 

A round bottom flask was charged with (3-(4-(l//-pyrazol-l-yl)benzyl)-2,4-dichIoroquinolin-6-

yl)(4-chlorophenyl)( 1 -methyl-1 i?-imidazol-5-yl)methanol (425 nig, 0.740 mmol, Example 11 

free base), Zn(CN)?. (104 mg, 0.888 mmol), Pd?dba.3 (27.1 mg, 0.0296 mmol), zinc nanopowder 

(11.6 mg, 0.178 mmol), and l,r-bis(diphenylphosphanyl) ferrocene (dppf, 32.8 mg, 0.0592 

mmol). The flask was evacuated and re-filled with argon (three cycles), Dimethyiacetamide 

(1.5 mL) was then added and the mixture was heated at 120 °C for 19 hours. The mixture was 

cooled to room temperature, diluted with EtOAc, and washed sequentially with 2 M aqueous 

NH4OH and saturated aqueous NaCl. The organic phase was dried (Na2S04), filtered, and 

concentrated. The residue was purified by reverse-phase HPLC (30-70% CH3CN-H2O, 0.1% 

TFA). The product was converted to the free base (neutralized with saturated aqueous NaHC03 

and extracted with DCM) and the organic fractions were concentrated to afford the title 

compound, !H NMR (400 MHz, CDCI3) 8 ppm 8.41 (d, J = 1.96 Hz, IH), 8,15 (d, ,7= 9.05 Hz, 

IH), 7.88 (d, J= 2.45 FIz, IH), 7.79 (dd, J ------ 1.96, 8.80 Hz, IH), 7.61 - 7.73 (m, 3H), 7.50 (d, J ------

8.56 Hz, 2H), 7.30 - 7.39 (m, 5H), 6.41 - 6.49 (111, IH), 6.39 (d, J ------- 0.98 FIz, IH), 4.55 - 4.68 (m, 

3H), 3.39 (s, 3H); MS m/e 556.0 [M+Hf. 

Example 71A was purified by chiral HPLC (Chiralpak AD, 80% heptanes, 20% EtOH) to give 2 

enantiomers. The enantiomers were then further purified on silica gel columns (0-10% MeOH-

DCM) to give Example 71B: (second enantiomer to elute off chiral column) ]H NMR (400 MHz, 

CDC!:} 8 ppm 8.42 id. J = 1.96 Hz, IH), 8.16 (d,,/ 8.80 Hz, IH), 7.89 id.,/ 2.45 Hz, IH), 

7.81 (dd, J ------- 1.96, 8,80 FIz, IH), 7.63 - 7,73 (m, 3H), 7,51 (d, J--- 8.56 Hz, 211). 7.40 (s, IH), 

7.30 - 7.39 (ni, 41:1), 6.45 - 6,49 (m, IH), 6.44 (s, IH), 4,65 (s, 211). 4.22 (s, IH), 3.41 (s, 311): 

MS m/e 556.2 [M+Hf and Example 71C: (first enantiomer to elute off chiral column) j H NMR 

(400 MHz, CDCI3) 8 ppm 8,42 (d, J ------ 1.71 Hz, 1FI), 8.16 (d, J ------ 8.80 FIz, Hi), 7.89 (d, J-- 2.45 

Hz, IH), 7.81 (dd, J= 1.96, 9,05 Hz, IH), 7.61 - 7.75 (m, 3H), 7.51 (d, J= 8.80 Hz, 2H), 7.41 (s, 
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IH), 730 - 738 (m, 4H), 639 - 6.52 (m, 2H), 4.65 (s, 2H), 4.18 (br. s., IH), 3.41 (s, 3H); MS 

m/e 556.2 [M+H]". 

Example 72A 

3-(4-(l//-I^razoI-l-yl)benzyl)-6-(hydroxy(l-methyl-l//-imidazQl-5-yr)(6-

(trifluoromethyl)pyridin-3-yI)methyl)qiiiiiolme-2,4-dicarbonitrile 

A round bottom flask was charged with (3-(4-(li/-pyrazol-I-yl)benzyl)-2,4-dichloroquinolin-6-

y!)(l -methyl- l//-imidazol~5~yl)(6-(trifluoromethyl)pyridm-3-yl)methanol (712 mg, 1.17 mmol, 

Example 23 free base), Zn(CN')2 (247 mg, 2.10 mmol), Pd?dha3 (107 mg, 0.117 mmol), zinc 

nanopowder (15.3 mg, 0.234 mmol), and dicyclohexyl(2',4,,6'-triisopropyl-[l,l'-biphenyl]-2-

yljphosphine (X-Phos, 115 mg, 0.234 mmol). The flask was evacuated and re-filled with argon 

(three cycles). Dimethyiacetamide (6 mL, degassed by bubbling argon through for 30 minutes) 

was then added and the mixture was heated at 120 °C for 3 hours. The mixture was cooled to 

room temperature and was filtered through Celite®, washing with EtOAc. The filtrate was 

washed sequentially with 2 M aqueous NH4OH, water, and saturated aqueous NaCl. The organic 

phase was dried (NaaSCXi), filtered, and concentrated. Attempted isolation by flash column 

chromatography yielded a mixture of the title compound and starting dichloroquinoline; this 

mixture was resubjected to the reaction conditions as above, except using 1.3 equivalents 

Zn(CN)2. After work-up, the residue was purified by flash column chromatography (silica gel, 

50-60% CH3CN in [2% conc. aqueous NH4OH in DCM, aqueous phase removed]) to afford the 

title compound. MS m/e 591.2 [M-;-H]+. 

Example 72A was purified by chiral HPLC (Chiralpak 1C, 70% C02/30%> iPrOH -f 0.2%) 

isopropylamine) to give 2 enantiomers. The enantiomers were then further purified on plug 
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silica gel columns (0-5% MeOH-DCM) to give Example 72B: (first enantiomer to elute off 

chiral column) JH NMR (400 MHz, CDCI3) S ppm 8.78 (d, J= 1.96 Hz, IH), 8.45 (d, J= 1.71 

Hz, IH), 8.20 (d, J --=• 9.05 Hz, IH), 7.95 (dd,./ 1.96, 8.31 Hz, IH), 7.89 (d, J = 2.45 Hz, IH), 

7.77 (dd, J = 1.96, 9.05 Hz, IH), 7.62 - 7.74 (m, 4H), 7.50 (d, J = 8.56 Hz, 2H), 7.34 (s, IH), 

6.42 - 6.50 (m, IH), 6.38 (s, IH), 5.79 (br. s., IH), 4.65 (s, 2.H), 3.39 (s, 3H); MS m/e 591.2 

[M+H]" and Example 72C: (second enantiomer to elute off chiral column) !H NMR (400 MHz, 

CDCI3) S ppm 8.79 (d, ,/ = 1.96 Hz, IH), 8.45 (d, J = 1.96 Hz, IH), 8.20 (d, J = 8.80 Hz, IH), 

7.96 (dd, J ------- 1.96, 8.07 Hz, 5H), 7.89 (d, J ------- 2.45 Hz, IH), 7.78 (dd, J ------- 1.96, 9.05 Hz, IH), 7.62 

- 7.74 (m, 4H), 7.50 (d, J ------ 8.56 Hz, 2H), 7.36 (s, IH), 6.42 - 6.48 (m, IH), 6.40 (s, III). 5.53 (br. 

s., IH), 4.65 (s, 2H), 3.39 (s, 3H); MS m/e 591.2 j M !!| . 

Example 73A 

3-(4-(l/f-I^razol-l-yl)beiizy!)-6~(hydroxy(l-methyl-li/-imidazol-5-yl)(6-

(trifluoromethyl)pyridin-3-yl)methyl)~2-methoxyquinoliiie-4-carbQiiitrile 

The title compound was prepared using (3-(4-(lif-pyrazol-l-yl)benzyl)-4-chloro-2-

m.ethoxyqui.nolin-6-yl)(l-methyl-l//-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol 

(Example 35A free base) in place of (3-(4-(l/f~pyrazol-i-yl)benzyl)-4-chloro~2~ 

methoxyquinolin~6-yl)(4~chlorophenyl)(l -methyl- l//-imidazol-5-yl)methanol using the 

procedure described for Example 69 (reaction time 20 h). !H NMR. (400 MHz, CDCI3) 8 ppm 

8.80 (d,J = 1.96 Hz, IH), 8.19 (d, J= 1.96 Hz, IH), 7.94 (dd, J = 1.83,8.19 Hz, IH), 7.80 - 7.89 

(m, 2H), 7.64 - 7.72 (m, 2H), 7.60 (d,J= 8.56 Hz, 2H), 7.47 - 7.53 (m, IH), 7.43 (d, J= 8.56 Hz, 

2H), 7.36 (s, IH), 6.39 - 6.46 (m, 2H), 4.91 (br. s., IH), 4.36 (s, 2H), 4.11 (s, 3H), 3.39 (s, 3H); 

MS m/e 596.0 [M+H]+, 
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Example 73A was purified by chiral HPLC (Chiralcel OD, 100% CH3CN) to give 2 enantiomers. 

The enantiomers were then further purified on silica gel columns (0-10% MeOH-DCM). 

Example 73B: (first enantiomer to elute off chiral column) SH NMR. (400 MHz, CDCI3) 8 ppm 

8.80 id../ 1.71 Hz, IH), 8.20 id../ 1.96 Hz, IH), 7.93 - 7.99 (m, IH), 7.82 - 7.90 (m, 2H), 

7.66 - 7.74 (m, 2H), 7.57 - 7.64 (m, 2H), 7.52 (dd, J = 1.71, 8.56 Hz, IH), 7.38 - 7.48 (m, 3H), 

6.42 - 6.47 (m, 2H), 4.51 (br. s., IH), 4.37 (s, 2H), 4.12 (s, 3H), 3.41 (s, 3H); MS m/e 596.3 

[M+H]" and Example 73C: (second enantiomer to elute off chiral column) !H NMR (400 MHz, 

CDCI3) 8 ppm 8.81 (d, J= 1.47 Hz, IH), 8.20 (d, J = 1.96 Hz, IH), 7.91 - 8.00 (m, IH), 7.82 -

7.91 (m, 211). 7.70 (dd, J = 3.30, 5.01 Hz, 2H), 7.58 - 7.64 (m, 2H), 7.50 - 7.57 (m, IH), 7.40 -

7.50 (m, 3H), 6.47 - 6.55 (m, IH), 6.43 - 6.47 (m, IH), 4.37 (s, 2H), 4.12 (s, 3H), 3.86 (s, IH), 

3.42 (s, 3H); MS m/e 596.3 |V! Hi . 

Example 74A 

3~(4~(liJ~Pyrazol-l~yl)besizyI)-2-(clietiiyIamisio)~6~(iiydroxy(l-metIiyI-li/~imidazoI-5-yI)(6-

(triftaorometiiyl)pyriciiii~3~yl)metiiyI)quiiio!iiie~4~carboiiitri!e 

A round bottom flask was charged with (3-(4-(l#-pyTazol-l-yl)benzyl)-4-chloro-2-

(diethylamino)quinolin-6-yl)(l-methyl-l#-imidazol-5-yi)(6-(trifiuoromethyl)pyridin-3-

yi)methanol (165 mg, 0.255 mmol, Example 86), Zn(CN)2 (15,6 mg, 0.133 mmol), Pd2dba:< (23.4 

mg, 0.0255 mmol), zinc nanopowder (3.3 mg, 0.051 mmol), and dicyclohexyl(2,,4,,6'-

triisopropyl-[l,r-biphenyl]-2-yl)phosphine (X-Phos, 14.2 mg, 0.0255 mmol). The flask was 

evacuated and re-filled with argon (three cycles). Dimethyiacetamide (1.0 mL) was then added, 

argon was bubbled through the mixture for 5 minutes, and the mixture was heated at 120 °C for 4 
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hours. The mixture was cooled to room temperature, diluted with EtOAc, and filtered through 

Celite®. The filtrate was washed sequentially with 2 M aqueous NH4OH and half-saturated 

aqueous NaCl. The organic phase was dried (Na^SO^, filtered, and concentrated. The residue 

was purified by reverse-phase HPLC (30-70% CH3CN-H2O, 0.1% TFA). The product was 

converted to the free base (neutralized with saturated aqueous NaHCO;? and extracted with DCM) 

and the organic tractions were concentrated to afford the title compound as a yellow solid. JH 

NMR (400 MFFz, CDCI3) 8 ppm 8.79 (d,./ 1,96 Hz, IH). 8,11 (d,./ 1,96 Hz, IH), 7,94 (dd, J 

= 1.96, 8.31 Hz, IH), 7.87 (d, J- 2.45 Hz, IH), 7.83 (d, J~ 9.05 Hz, IH), 7.63 - 7.70 (m, 2H), 

7.56 - 7.63 (m, 2H), 7.47 (dd, J = 1.96, 8.80 Hz, IH), 7.35 (s, IH), 7.29 (d, J ------ 8.56 Hz, 2H), 

6.45 (d,./ 0.98 Hz, IH), 6.42 - 6.44 (m, IH), 4.87 (br. s., IH), 4.42 (s, 2H), 3.39 (s, 3H), 3.33 
(q, J= 6.85 Hz, 4H), 1.11 (t, J= 6.97 Hz, 6H); MS m/e 637.3 [M+H]+. 

Example 74A was purified by chiral HPLC (Chiralcel OD, 80% heptanes, 20% EtOH) to give 2 

enantiomers. The enantiomers were then further purified on silica gel columns (3-8% MeOH-

DCM) to give Example 74B: (first enantiomer to elute off chiral column) !H NMR (400 MHz, 

CDCI3) 8 ppm 8,79 (d, J= 2.20 Hz, IH), 8.12 (d, J= 1.96 Hz, IH), 7.95 (dd, J = 2,08, 8.19 Hz, 

1 FI), 7.79 - 7,90 (m, 2H), 7.63 - 7.73 (m, 211). 7.56 - 7.63 (m, 2H), 7,48 (dd, J------ 2.20. 8.80 Hz, 

IH), 7.37 (s, IH), 7,30 (d, J------ 8.56 Hz, 2H), 6,46 (s, IH), 6.43 - 6.45 (m, IH), 4.79 (br. s., IH), 

4.43 (s, 2H), 3.40 (s, 3H), 3.34 (q, J = 6.85 Hz, 4H), 1.12 (t, J = 7.09 Hz, 6H); MS m/e 637.3 

[M+H]" and Example 74C: (second enantiomer to elute off chiral column) !H NMR (400 MHz, 

CDC13) 8 ppm 8,79 (d, J= 1.96 Hz, IH), 8.12 (d, J= 1.96 Hz, IH), 7.95 (dd, J = 1,96, 8.31 Hz, 

1FI), 7.87 (d, J = 2,45 Hz, 1 FI), 7.84 (d, J = 8.80 Hz, IFF), 7.65 - 7.73 (m, 2H), 7.60 (d, J = 8.56 

Hz, 2FI), 7.48 (dd, J-- 1.96, 8.80 Hz, IH), 7.38 (s, IH), 7.28 - 7.35 (m, 2H), 6.46 (s, IH), 6.40 -

6.45 (ni. I H), 4,72 (br. s., Hi), 4.43 (s, 211). 3.40 (s, 3FI), 3.34 (q, J--- 7,01 Hz, 4FI), 1.12 (t, J------

6.97 Hz, 6FI); MS !Vi e 637.3 [M+H]4, 

Example 7SA 

(3~(4~(!//-Pyrazol-l~yl)besszyl}-4-chkiirO"2--(die?hylamis5o)q«issoHsi~6~v1)(4~chlorof>fses5\1)(!" 

methyl-lii~imiclazol~5-yI)metli$isiol 
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The title compound was prepared using (4-chlorophenyl)(l-methyl-lif-imidazo[-5-yl)methanone 

(Intermediate 1: step b) in place of (1 -methyl-l/i-imidazol-5-yl)(6-(frifluoromethyl)pyridin-3-

yl)methanone using the procedure described for Example 86. 'H NMR (400 MHz, CDCI3) 8 ppm 

8.07 (d, J----- 2.20 Hz, IH), 7.87 (d, J-- 1.96 Hz, IH), 7.81 (d, J ------ 8.80 Hz, IH), 7.69 (d, J-- 1.71 

Hz, IH), 7.55 - 7.61 (m, 2H), 7.52 (dd, J ------- 2.20, 8.80 Hz, IH), 7.44 (s, IH), 7.29 - 7.35 (m, 4H), 

7.24 (d, J ------ 8.80 Hz, 2H), 6,47 (d, J ------- 0.98 Hz, IH), 6.41 - 6.46 (m, IH), 4.36 (s, 2H), 3.42 (s, 

311). 3.19 - 3.31 (m, 5H), 1.08 (t, J-- 6.97 Hz, 6H); MS m/e 651.2 |M ii|. 

Example 75A was purified by chiral HPLC (Chiralpak AD, 50% MeOH, 50% EtOH) to give 2 

enantiomers. The first eluting enantiomer was Example 75B: 'H NMR (400 MHz, CDCI3) 8 

ppm 8.08 (d, J= 2.20 Hz, IH), 7.88 (d, J= 2.20 Hz, IH), 7,82 (d, J = 8.80 Hz, IH), 7.70 (d, J = 

1.47 Hz, IH), 7.58 (d, J= 8,56 Hz, 2H), 7.53 (dd, J = 2.20, 8.80 Hz, IH), 7,46 (s, IH), 7.30 -

7.37 (m, 4H), 7,25 (d, J= 8.80 Hz, 2H), 6,49 (d, J= 0.98 Hz, IH), 6,41 - 6.47 (m, IH), 4.37 (s, 

211). 3.43 (s, 3H), 3.27 (q, J ------- 7.01 Hz, 411). 3.11 - 3.20 (m, IH), 1.09 (t, J ------- 7.09 Hz, 6H); MS 

m/e 611,2 [M+H]4 and the second eluting enantiomer was Example 75C: 3H NMR (400 MHz, 

CDCI3) 8 ppm 8.07 (d, J = 1.22 Hz, IH), 7.87 (d, J------ 2.45 Hz, IH), 7.82 (d, J------ 8.80 Hz, IH), 

7.69 (d, J= 1.47 Hz, IH), 7.58 (d, J = 8.56 Hz, 2H), 7.49 - 7.55 (m, HI), 7,29 - 7.36 (m, 4H), 

7.21 - 7.26 (m, 3H), 6.49 (s, IH), 6.39 - 6.46 (m, IH), 4,36 (s, 2H), 3.44 (s, 3H), 3.26 (q, J = 

7.01 Hz, 4H), 1,09 {!../ 6,97 Hz, 6H); MS m/e 611,2 [M+Hf. 

Example 76A 

3-(4-(l//-Pyrazol-l-yl)be5iz\7l)-6-((4-cyaiiopheiiyl)(Iiydroxy)(l-methyl-l/ir-imidazol-5-

yl)methyl)-2-methoxyquinolme-4-carbomtrile 
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A round bottom flask was charged with (3-(4-(l//-pyrazol-l-yr)benzyl)-4-chloro-2-

methoxyquinolin-6-yl }(4-chlorophenyI)( 1 -methyl- l/i-imidazol-5-yl)methanol (207 mg, 0.363 

mmol, Example 33A), Zn(CN)2 (76.7 mg, 0.653 mmol), Pd2dba3 (49.8 mg, 0.0544 mmol), zinc 

nanopowder (7.1 mg, 0.109 mmol), and dicyclohexyl(2',4',6'-triisopropyl-[l,r-biphenyl]-2-

yi)phosphine (X-Phos, 35.7 mg, 0.0726 mmol). The flask was evacuated and re-filled with 

argon (three cycles). Dimethyiacetamide (1.9 mL, degassed by bubbling argon through for 30 

minutes) was then added and the mixture was heated at 120 °C for 4 hours. The mixture was 

cooled to room temperature and was filtered through Celite®, washing with EtOAc. The filtrate 

was washed sequentially with 2 M aqueous NH4OH, water, and saturated aqueous NaCl. The 

organic phase was dried (NaaSO,*), filtered, and concentrated. The residue was purified by flash 

column chromatography (silica gel, 45-60% CH3CN in [2% conc. aqueous NH4OH in DCM, 

aqueous phase removed]) to afford the title compound. JH NMR (400 MHz, OX'!:) S ppm 8.14 

(d, J = 2.20 Hz, IH), 7.86 (d, J = 2.45 Hz, IH), 7.82 (d, J = 8.80 Hz, IH), 7.69 (d, J = 1.47 Hz, 

IH), 7.63 - 7.68 (m, 2H), 7.58 - 7.62 (m, 2H), 7.56 (s, IH), 7.49 - 7.55 (m, 2H), 7.43 (d, J------ 8.56 

Hz, 2H), 7.38 (s, IH), 6.42 - 6.46 (m, IH), 6.41 (d, J= 1.22 Hz, IH), 4.31 - 4.41 (m, 3H), 4.10 

(s, 3H), 3.37 (s, 3H); MS m/e 552.3 [M+Hf. 

Example 76A was purified by chiral HPLC (Chiralpak AD, 80% C02/'20% iPrOH + 0.2% 

isopropylamine) to give 2 enantiomers. To convert the enantiomers to their succinate salts, they 

were dissolved in EtOH, solutions of 1.05 equivalents succinic acid in EtOH were added, and the 

mixtures were concentrated to give Example 76B*succinic acid: (first enantiomer to elute off 

the chiral column) !H NMR (400 MHz, DMSO-ck) 8 ppm 8.43 (d, ,/= 2.69 Hz, IH), 7.98 (d, J --

1.96 Hz, IH), 7.89 (d, J ------ 8.80 Hz, IH), 7.85 (d,./ = 8.56 Hz, 2H), 7.75 (d, J ------- 8.56 Hz, 211). 

7.69 - 7.73 (m, 2H), 7.64 (dd, J ------ 1.96, 8.80 Hz, IH), 7.53 (d, J-- 8.31 Hz, 2H), 7.38 (d, J ------ 8.56 

Hz, 2H), 7.32 (s, IH), 6.46 - 6.55 (m, IH), 6.18 (d, J-- 0.98 Hz, IH), 4.30 (s, 2H), 4.04 (s, 3H), 

2.38 (s, 4H) (one methyl signal obscured by water peak); MS m/e 552.2 [M+H]1 and EJ 



WO 2014/062658 PCT/US2013/065013 

760sisceisiic acid: (second enantiomer to elute off the chiral column) ]H NMR (400 MHz, 

DMSO-dfi) 8 ppm 8,43 (d, J= 2.45 Hz, IH), 7.98 (d, J = 1.71 Hz, IH), 7,89 (d, J= 8.80 Hz, IH), 

7.85 (d, J = 8.56 Hz, 2H), 7.75 (d,J = 8.56 Hz, 2H), 7.69 - 7.73 (m, 2H), 7.64 (dd, J = 2.08, 8.93 

Hz, IH), 7.53 id../ 8.56 Hz, 2H), 7.38 (d, J= 8.56 Hz, 2H), 7.32 (s, IH), 6.48 - 6.56 (m, IH), 

6.18 (s, IH), 4.30 (s, 2H), 4.04 (s, 3H), 2.39 (s, 4H) (one methyl signal obscured by water peak); 

MS m/e 552.3 [M+H]+. 

Example 77A: (4-Chloro-2-methoxy-3-(4-(trifluoroinethyI)benzyI)qiiinolm-6-yI)(2,6-

dimethyIpyridin-3-yl)(l-niethyl-l//-1.,2,3-triazol-5-yi)methanol 

To a flask containing I -methyl-IH-l,2,3-triazole (275 mg, 3,31 mmol, prepared according to 

PCT Int. Appl., 2008098104) was added THF (35 mL) and the colorless solution was cooled to -

50 °C. Then, n-butyllithium (2,5 M in hexanes, 1.2 mL, 3.0 mmol) was added dropwise which 

afforded a dark reddish-brown viscous solution. The mixture was stirred between -20 to -10 °C 

for 30 minutes, then a homogeneous THF solution of (4-chloro-2-methoxy-3-(4-

(trifluoromethyl)benzyl)quinolin-6-yl)(2,6-dimethylpyridin-3-yl)methanone (700 mg, 1.44 mmol 

in 4 mL THF, Intermediate 47: step f) was introduced at 0 °C. The reaction mixture became a 

dark brown color and was allowed to warm gradually to room temperature. The mixture was 

stirred for 60 minutes at room temperature then quenched with aqueous NH4CI solution. The 

aqueous portion was extracted with EtOAc, 3 x 50 mL. The combined organics were washed 

with brine, dried over MgS04, filtered and concentrated to provide a brown oil. 

Chromatography on silica gel (1% MeOH-DCM increasing to 5% MeOH-DCM) provided the 

product as a light brown solid. MS m/e 586.1 [M+H]+. 'FI NMR (500 MHz, CDCI3) 8 ppm 

8.13 (d, J= 1.8 Hz, IH), 7.76 (d, J= 8.8 Hz, IH), 7.49 (d, J= 8.1 Hz, 2H), 7,37 (d, ,/ = 7.9 Hz, 

3H), 6.93 (q, J = 8,1 Hz, 2H), 6.80 (s, IH), 5.51 (s, IH), 4,36 - 4.22 (m, 2H), 4.07 (s, 3H), 3.90 

9F3 
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(s, 3H), 2.49 (s, 3H), 2.32 (s, 3H). Racemic (4-chloro-2-methoxy-3-(4-

(trifluoromethyl)benzyl)quinolin-6-yl)(2,6-dimethylpyridin-3-yl)( 1 -methyl- IH-1,2,3-triazol-5-

yljmethanol was separated into its individual enantiomers using the following conditions: 

Chiralcel OD, 20 uM (Diacel) using ethanol with 242 nM detection to give the first eluting 

enantiomer Example 77B: 3H NMR (500 MHz, CD2CI2) S ppm. 8.09 (d, J = 2.2 Hz, IH), 7.79 (d, 

J = 8.7 Hz, IH), 7.51 (d, j - 8.1 Hz, 2H), 7.44 - 7.36 (m, 3H), 6.95 (q, J = 8.1 Hz, 2H), 6.85 (s, 

IH), 4.34 (s, 2H), 4.07 (s, 3H), 3.90 (s, 3H), 2.49 (s, 3H), 2.31 (s, 3H); and the second eluting 

enantiomer Example 77C: IH NMR (500 MHz, CD2CI2) 8 ppm 8.09 (d, J = 2.2 Hz, IH), 7.79 (d, 

I = 8.7 Hz, IH), 7.51 (d, J = 8.1 Hz, 2H), 7.44 - 7.36 (m, 3H), 6.95 (q, I = 8.1 Hz, 211). 6.85 (s, 

IH), 4.34 (s, 211). 4.07 (s, 3H), 3.90 (s, 3H), 2.49 (s, 3H), 2.31 (s, 3H). 

Example 78A: 6-((2,6~Dimethylpyridm-3-yI)(hydroxy)(l~methyl-l#-l,23-triazoI-5-
yl)methyl)-2-methoxy-3-(4-(trifluoromethyI)benzyl)quiiioIme-4-carboni trite 

(4-Chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)(2,6-dimethylpyridin-3-yl)(l-

methyl-IH-l,2,3-triazol-5-yl)metha.nol (250 mg, 0.44 mmol, Example 77A), zinc cyanide (90 mg, 

0.77 mmol), 2-dieyclohexylphosphino-2',4',6'-triisopropylbiphenyl (X-phos, 40 mg, 0.084 

mmol), zinc powder (8 mg, 0.12 mmol), tris(dibenzylideneacetone)dipalladium(0), (Pd2(dba)3; 

60 mg, 0.066 mmol) were added to a large microwave vial, then dimethyiacetamide (7 mL, 

degassed with argon) was added and the vial was sealed and evacuated. The mixture was heated 
to 125 °C in an aluminum heating mantle. The mixture was cooled to 80 °C and then filtered 

through a Celite® pad and rinsed with EtOAc-MeOH (10:1, v/v) and the light brown filtrate was 

concentrated under vacuum to afford a brown oil. The crude material was chromatographed 

directly on silica gel (100% DCM increasing to 1 G%MeOH-DCM) which provided the product, 

contaminated with dimethyiacetamide. This material was further purified by RP-HPLC to the 

title compound as a white foam. MS m/e 559.2 [M+H] . 5H NMR (500 MHz, CDCI3) 8 ppm 

9F3 
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8.05 (s, IH), 7.92 (d, J= 8.8 Hz, IH), 7.59 (d, J= 8.3 Hz, IH), 7.53 (d, J = 8.2 Hz, 2H), 7.45 (d, 

J= 8.2 Hz, 2H), 7.42 - 734 (m, 2H), 7.06 (s, IH), 437 (s, 2H), 4.13 (s, 3H), 3.94 (s, 311). 2.77 (s, 

3H), 2.62 (s, 3H). The racemic material was separated into its individual enantiomers using the 

following conditions: Chiralpack OD, 80% heptanes : 20%) ethanol; wavelength at 220 nM to 

provide the two enantiomers. The first eluting enantiomer was Example 78B and the second 

eluting enantiomer was Example 78C. 

Example 79A 

(4-Chloro-2-methoxy-3-{4-(trifluoromethyl)beiizyl)quiiiQlin-6-yl)(2,4-dimethyltliiazQl-5-

y!)(l~methy!-l/f-l,2,3-triazol-5-yl)methano! 

To a flask containing 6-bromo-4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinoline (500 

mg, 116 mmol, Intermediate 47: step d) was added THF (15 mL) at room temperature which 

resulted in a colorless homogeneous mixture. The solution was cooled to -70 °C which remained 

homogeneous and then w-butyl lithuim (2.5 M in hexanes, 0.45 mL, 1.13 mmol) was added drop 

wise. The color of the solution became a dark brown. After 1 minute, (2,4-dimethyIthiazol~5~ 

yl)(l-methyl- 1/f-1,2,3-triazol-5-yl)methanone (275 mg, 1.24 mmol in 2 mL THF, Intermediate 

48: step b) was introduced and the color of the mixture went from dark brown to greenish to light 

orange color all within 1 minute. The mixture was allowed to warm to 0 °C over 45 minutes at 

which time the reaction was quenched with aqueous NH4CI solution. The mixture was diluted 

further with water and extracted with EtOAc, 3 x 45 mL. The combined organics were washed 

with brine, dried over MgS04, filtered and concentrated to give a light orange foam. The crude 

was chromatographed on silica gel (initially using 10% CILCN-toluene then changing to 80% 

CH3CN-DGM) to afford the title compound as an off white solid, MS m/e 574.1 [M+H] \ jH 

NMR (500 MHz, CDCI3) 8 ppm 8,14 (d, J = 2.1Hz, IH), 7.85 (d, J = 8.8 Hz, IH), 7.56-7.48 (m, 

9F3 
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31!). 7.39 (d, J = 8.1 Hz, 2H), 7.21-7.13 (m, ill). 4.44-4.64 (m, IH), 4.34 (s, 21!). 4.09 (s, 3H), 

3.91 (s, 3H), 2.57 (s, 3H), 2.36 (s, 3H), 2.13 (s, 3H). Example 79A was separated into its 

individual enantiomers using the following conditions: Chiralpack OD, 80% heptanes: 20% 

ethanol; wavelength = 242 nM to provide the two enantiomers. The first eluting enantiomer was 

Example 79B and the second eluting enantiomer was Example 79C. 

Example 80A: (4~CIiIoro~2~methoxy-3-(4-(triiTuoromet!iyl)beiizyl)q?sisi0liii-6-yI)(l,2~ 

dimethyl-lii~imidazol~5-yl)(l~metiiyl~lii~l,2,3~triazol~5~yI)metiiaiiol 

Procedure A 

To a flask containing 1 -methyl-IH-l,2,3-triazole (400 mg, 4,81 mmol, prepared according to 

PCT Int. Appl., 2008098104) was added THF (25 mL) and the colorless solution was cooled to -

50 °C. Then, «-BuLi (2.5 M in hexanes, 1.88 mL) was added drop wise which afforded a dark 

reddish-brown solution. The mixture was allowed to warm gradually to -10 °C over 30 minutes, 

then a solution of (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)(l,2-

dimethyl-l/f-imidazol-5-yl)methanone (750 mg, 1.58 mmol, Intermediate 49: step b) in THF (5 

mL) was introduced at -10 °C. The reaction mixture became a dark brown color and was 

allowed to warm gradually to room temperature. The mixture was stirred for 60 minutes at room 

temperature, then quenched with aqueous NH4CI solution. The aqueous portion was extracted 

with EtOAc-THF (-10:2, v/v) 5 x 50 mL. The combined organics were washed with brine, dried 

over MgSO,i, filtered and concentrated to provide a brown foam. Chromatography on silica gel 

(5% MeOH-DCM increasing to 10% MeOH) provided the title compound as a yellow solid. MS 

m/e 557.2 [M+H]'!. *H NMR (500 MHz, CDCI3) 5 8.23 (d,J = 1.8 Hz, IH), 7,72 (d, J = 8.7 Hz, 

IH), 7.49 (d, J ------ 11.5 Hz, 2H), 7,38 (d, J -------- 8.0 Hz, 3H), 7.30 (s, IH), 7.06 (d, J ------ 5.9 Hz, IH), 

5.99 (s, IH), 4.33 - 4.19 (sn. 2H), 4,06 (s, 3H), 3.88 (s, 3H), 3.33 (s, 3H), 2.14 (s, 3H). The 
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racemic material was separated into its individual enantiomers using the following conditions: 

Chiralpack OD column; 80% heptanes: 20% ethanol; wavelength = 242 nM to provide the two 

enantiomers. The first eluting enantiomer was Example SOB and the second eluting enantiomer 

was Example 80C. 

Procedure B 

A solution of 5-bromo-l,2-dimethyl-lii-imidazole (10.6 g, 60.8 mmol) in THF (400 mL) was 

cooled to -77 °C. Maintaining a temperature of < -70 CC, «BuLi (27.7 mL, 72.0 mmol, 2.5 M in 

hexanes) was added over 10 min. After 10 min, a solution of (4-chloro-2-methoxy-3-(4-

(trifluoromethyl)benzyl)quinoIin-6-yl)(l-methyl-IH-1,2,3-triazol-5-yl)methanone (20,0 g, 43.4 

mmol, Intermediate 63) in THF (290 mL) was added over 10 min maintaining a temperature of < 
-60 °C, The reaction mixture was allowed to warm to 0 °C over 1 h and then quenched with 

aqueous ammonium chloride (500 mL, 13 wt%). The resulting layers were separated and the 

organic layer was washed with brine (400 mL), The organic layer was dried over MgSQ4, 

filtered, and concentrated. The residue was taken up in acetone (200 mL) and allowed to stir for 

2 h. The resulting suspension was filtered and washed with acetone (20 mL). After drying in a 

vacuum oven at 60 °C the title compound was obtained as a white solid. !H NMR (400 MHz, 

CDCI3) 5 ppm 8.24 (d, J = 2.2 Hz, IH), 7,72 (d, J= 8.7 Hz, IH), 7,54 - 7.47 (m, 3H), 7.42 -

7.33 (m, 3H), 7,06 (s, IH), 5.97 (s, IH), 4.32 - 4.22 (m, 2H), 4,06 (s, 3H), 3.88 (s, 3H), 3.32 (s, 

3H), 2.13 (s, 3H); MS m/e 557,1 (M+H). (4-chloro-2-methoxy-3-(4-

(irif]uoromethyl)beRzy3)quinolin-6-yl)(l,2-dimethyl-l/-/-imidazol-5-y!)(I-methy!-I//-l ,2,3-

triazol-5-yl)methanol was resolved into its constituent enantiomers by chiral HPLC [Chiralcel 

OD, mobile phase: 85% heptane, 15% ethanol]. After resolution, the individual enantiomers 

were crystallized from acetone (7.5 mL / g) and isolated by filtration after the addition of heptane 

(15 mL / g). The first eluting enantiomer was Example 806: !H NMR (400 MHz, CDCI3) S ppm 

8.23 (d, J----- 2.2 Hz, IH), 7.72 (d, J-- 8.8 Hz, IH), 7.51 (d, J = 8,2 Hz, 2H), 7.43 - 7.33 (m, 3H), 

7.05 (s, IH), 6.99 (bs, IH), 6.01 (s, IH), 4,30 (s, 2H), 4.06 (s, 311). 3.88 (s, 3H), 3.34 (s, 3!I). 

2.17 (s, 3H); MS m/e 557.1 (M+H). The second eluting enantiomer was Example 80C: fH NMR 

(500 MHz, CDCI3) 8 ppm 8.19 (d, J = 2.2 Hz, IH), 7.74 (d, J = 8.7 Hz, IH), 7.52 (d, J = 8.2 Hz, 
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2H), 7.43 - 7.35 (m, 3H), 7.14 (s, IH), 6.08 (s, IH), 5.32 (bs, IH), 4.33 (s, 2H), 4.07 (s, 3H), 

3.91 (s, 3H), 3.38 (s, 3H), 2.28 (s, 3H); MS m/e 557.1 (M+H). 

Example 81 A: 6-{(l,2-Dimethyl-liy-iinidazol-5-yl)(hydroxy)(i-methyl-l//-l,2,3-triazol-5-

yI)methyl)-2-methoxy-3-(4-(trifIuorometfayI)beiizyl)qmiioIme-4-carboiiitriIe 
CF3 

(4-Chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)(l,2-dimethyl-lif-imidazol-5-

yl)(l-methyl-IH-l,2,3-triazol-5-yl)methanol (370 mg, 0.66 mmol, Example 8OA), zinc cyanide 

(147 mg, 1.26 mmol), X-phos (64.5 mg, 0.14 mmol), zinc powder (12 mg, 0.19 mmol) 

tris(dibenzylideneacetone)dipalladium (0), (Pd '(dba):. 98 mg, 0.11 mmol) were added to a large 

microwave vial, then DMA (8 mL, degassed with argon) was added and the vial was sealed and 

evacuated. The mixture was heated to 125 °C in an aluminum heating mantle (for how long?). 

The mixture was filtered through a Celite® pad while still warm, rinsed with EtOAc-MeOH 

(10:1) and concentrated under vacuum providing a brown oil. The crude material was purified 

by RP-HPLC to give the title compound as an off white solid, MS m/e 548,2 [M+H] \ *H NMR 

(500 MHz, CDCI3) 5 ppm 8.19 (s, IH), 7.87 (d, J = 8.7 Hz, IH), 7.50 (d, J= 8,3 Hz, 2H), 7.42 

(apparent d, 8.1 Hz, 3H), 7.3-7.4 (m, IH) 6.41 (s, IH), 4.41 - 4.26 (m, 2H), 4.10 (s, 3H), 3.90 (s, 

3H), 3.64 (s, 3H), 2.58 (s, 3H). The racemic material was separated into its individual 

enantiomers using the following conditions: Chiralpak 1A 8FC column (5 u), 85% hexane: 15% 

EtOH (containing 0.2% EtsN) to provide the two enantiomers. The first eluting enantiomer was 

Example 81B and the second eluting enantiomer was Example 81C. 

Example 82: (4-cfaIoro-2-methoxy-3-(4-(trifhioromethyI)ben2yI)quiDolm-6-yI)(2,4-

dimethy l<:>xazoi-5-yI)( 1 -methyl-1 //»\ ,2,3-triazoI"5-yI)inethasioI 
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To a flask containing I-methyl-1//-1,2,3-triazole (200 mg, 2,41 mmol, prepared according to 

PCT Int. AppL, 2008098104) was added THF (20 mL) and the colorless solution was cooled to -

40 °C. Then, «-BuLi (2.5 M in hexanes, 1.0 mL, 2.5 mmol) was added drop wise which afforded 

a dark reddish-brown viscous solution. The mixture was stirred at -30 °C for 35 minutes, then a 

homogeneous THF solution of (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-

yl)(2,4-dimethyloxazol-5-yl)methanone (500 mg, 1.05 mmol, in 4 mL THF, Intermediate 51: 

step b) was introduced at -20 °C. The reaction mixture became a dark brown color and was then 

placed in an ice-water bath and allowed to warm gradually to room temperature. After 45 

minutes, the mixture was quenched with aqueous NH4CI solution and extracted with EtOAc:THF 

(10:2), 4 x 50 mL. The combined organics were washed with brine, dried over Na?S04, filtered 

and concentrated to provide a brown oil. Chromatography on silica gel (3% MeOH-DCM 

increasing to 5% MeOH-DCM) to provide the title compound as a faint amber solid. MS m/e 

558.2 [M+Hf. JH NMR (400 MHz, CDCI3) 8 ppm 8.15 (d, J = 2,0 Hz, IH), 7.86 (d, J= 8.8 Hz, 

IH), 7.54 -- 7.47 (m, 3H), 7.40 (d,./ 8.1 Hz, 2H), 7.14 (s, IH), 4.35 (s, 2H), 4.10 (s, 3H), 4.03 

(s, IH), 3.92 (s, 3H), 2.40 (s, 3H), 1.54 (s, 3H). 

Example 83 A: l-(4-((3-(4-(l//-Pyrazol-l-yI)!>esszyi)-4-c!iloro-2-metlioxyq!si8iolis-6-

yl)(tiydroxy)(ptieHyl)mettiyI)piperMm-i-yl)etli&8i08ie 
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A solution of «-BuLi (2,5 M in hexanes, 0.208 mL, 0,333 mmol) was added dropwise by syringe 

to a solution of 3-(4-(l//-pyrazoi-l-yl)benzyi)-6-bromo-4-chloro-2-methoxyquinoline (150 mg, 

0.350 mmol, Intermediate 16) in dry THF (3.5 mL) at -78 °C, After 3 minutes, a solution of 1-

(4-benzoylpiperidin-l-yl)ethanone (80.9 mg, 0.350 mmol. Intermediate 52) in dry THF (3.5 mL) 

was added dropwise. An additional 0.5 mL of dry THF was used to quantitate the transfer. The 

reaction mixture was stirred for 5 minutes at -78 °C, and the flask was placed into an ice-water 

bath. After 30 minutes, water (5 mL) was added. The biphasie mixture was warmed to room 

temperature then partitioned between water (25 mL) and ethyl acetate (40 mL). The layers were 

separated. The organic layer was dried with sodium, sulfate. The dried solution was filtered and 

the filtrate was concentrated. The residue was purified by flash column chromatography (silica 

gel, 50% ethyl acetate-hexanes initially, grading to 100% ethyl acetate) and then by reverse 

phase HPLC [5% acetonitrile-water (containing 0.05% TFA v/v) initially, grading to 5% water 

(containing 0.05% TFA v/v)-acetonitrile] to provide the title compound as a white solid. 

NMR (500 MHz, CDC13) 8 ppm 8.31-8.25 (m, IH), 7.85 (d, J 2.4 Hz, IH), 7.80-7.72 (m, IH), 

7.71-7,61 (m, 2H), 7.59-7.47 (m, 4H), 7.39-7,29 (m, 4H), 7.27-7.19 (m, IH), 6.46-6.40 (m, 

IH), 4.76-4.62 (m, IH), 4,31 (s, 2H), 4.05 (s, 311). 3,83 (t, J = 16.3 Hz, IH), 3.17-3.00 (m, IH), 

2.83-2.71 (m, IH), 2.66-2.53 (m, IH), 2.06 (s, 3H), 1.75-1,29 (m, 4H). MS (ESI): mass calcd. 

C34H33CIN4O3, 580.2; m/z found, 581,2 [M+H]'. This racemate was separated by chiral HPLC 

(Chiralpak AD column, 250 gram, 50 mm x 21 cm, ethanol eluent, 80 mL/minute, 240 nm. 

wavelength) to give two enantiomers. The first, eluting enantiomer was Example 8315: JH NMR 

(500 MHz, CDCI3) 8 ppm 8.29 (dd, J= 8.1, 2.1 Hz, IH), 7.87-7.82 (sn. IH), 7.79-7.72 (m, IH), 

7.71-7,61 (m, 2H), 7.59-7.48 (m, 4H), 7.38-7,29 (m, 4H), 7.26-7.18 (m, IH), 6.46-6.39 (m, 

IH), 4.75-4.61 (m, IH), 4,31 (s, 2H), 4.05 (s, 3H), 3,81 (t, J= 16.2 Hz, IH), 3.14-3.00 (m, IH), 

2.82-2,69 (m, IH), 2.64-2.51 (m, IH), 2.03 (s, 3H), 1.76-1.20 (m, 4H).; MS (ESI): mass 

calcd. C34H33CIN4Q3, 580.2; m/z found, 581.2 [M+H]r and the second eluting enantiomer was 

Example 83C: !H NMR (500 MHz, CDCI3) 8 ppm. 8.29 (dd, J= 8.1, 2.1 Hz, IH), 7.85 (d, J = 

2.3 Hz, IH), 7.79-7.72 (m, IH), 7.71-7.61 (m, 2H), 7.59-7.48 (m, 4H), 7.38-7.29 (m, 4H), 

7.26-7.18 (m, IH), 6.45-6.40 (m, IH), 4.75-4.60 (m, IH), 4.31 (s, 2H), 4.05 (s, 3H), 3.89-3.75 

(m, IH), 3.15-2.98 (m, IH), 2.82 -2.70 (m, IH), 2.64-2.49 (m, IH), 2.04 (s, 3H), 1.75-1.28 (m, 

4H); MS (ESI): mass calcd. C34H33CIN4O3, 580.2; m/z found, 581.2 [M+H]". 
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Example 84 

(3-(4-(l//-PyrazoI-l-yl)benzyl)-2,4-dichloro-8-inetfayIqiiiiioiiii-6-yI)(l-inethyI-li/-imidazol-

5-yI)(6-(trifluoromethyl)pyridiii-3-yl)methaiiol 

A mixture of 3-(4-(l//-pyrazol-l -yl)benzyl)-6~bromo-2,4-dichloro-8-methylquinolme (393 mg, 

0.880 mmol, Intermediate 19: step a) and (1-methyl-l//-imidazol-5-yl)(6-

(trifluoromethy!)pyridin-3-yl)methanone (224 mg, 0.880 mmol, Intermediate 36: step c) in dry 

degassed THF (16 mL, THF was degassed with nitrogen for Ih) was cooled to -78 °C and n-

BuLi (1.6 M in hexane, 0.5 mL, 0.8 mmol) was added over 1.5 minutes. Stirring was continued 

at -78 °C for 10 minutes and the dry ice bath was replaced with an ice water bath. Stirring was 

continued for 1 hour after which the reaction mixture was quenched with saturated aqueous 

NH4CI solution, EtOAc was added and the layers were separated and the aqueous mixture again 

extracted with EtOAc. The combined organic extracts were dried over MgS04, filtered, and the 

solvents were removed under reduced pressure. Purification using flash column chromatography 

(5% MeOH in dichloromethane) yielded the substantially pure title compound. MS (ESI) 623.2. 

Example 85: (3-(4-(li?-PyrazoI~l-yl)besizyl)~2,4~die!iloro~8-metliyIqismoliii~6~yl)(4~ 

c!iloropliesiyI)(l-metliyI-li/-'imidazol-5-yI)metiiaEol 

F 

CI 

w 
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A mixture of 3-(4-(l//-pyra.zol-l-yl)benzyl)-6-bromo-2,4-dichloro-8-methylquinoline (393 mg, 

0.880 mmol. Intermediate 19: step a) and (4-chlorophenyl)( 1 -methyl-l/f-imidazol-5-

yljmethanone (194 mg, 0.880 mmol, Intermediate 1: step b) in dry degassed THF (16 mL) was 

cooled to -78 °C and n-BuLi ( 1.6 M in hexane, 0.5 mL. 0.8 mmol) was added over 1.5 minutes. 

Stirring was continued at -78 °C for 10 minutes and the dry ice acetone bath was replaced with 

an ice water bath. Stirring was continued for 1 hour and the reaction mixture was quenched with 

saturated aqueous NH4CI solution. EtOAc was added and the layers were separated and the 

aqueous mixture again extracted with EtOAc. The combined organic extracts were dried over 

MgS04, filtered, and the solvents were removed under reduced pressure. Purification using flash 

column chromatography (5% MeOH in dichloromethane) yielded the substantially pure title 

compound. MS (ESI) 588.2, 

Example 86 

(3-(4~(l/f-PyrazoI-l-yl)beiizyl)-4-chloro-2-(diethy1ammo)qmnoHii~6~yI)(1~niethyI-lj£r-

imidazol-5-yl)(6-(trifluoromethyI)pyridiii~3~yl)niethanoI 

A. round bottom flask was charged with 3-(4-(l/f-pyrazol-l-yl)benzyl)-6-bromo-4-chIoro-N,N-

diethylquinolin-2-amme (380 mg, 0.809 mmol. Intermediate 46) and (!-methyl-!//-imida.zol-5-

yl)(6-(trifluoromethyl)pyridin-3-y!)methanone (206 mg, 0.809 mmol, Intermediate 36, step c) 

and was evacuated and re-filled with argon. THF (13.5 mL) was added, and the solution was 

cooled in a dry ice acetone bath for 10 minutes. «-BuLi (1.6 M in hexane, 0.506 mL, 0.809 

mmol), was added dropwise by swinge, The mixture was stirred at -78 °C for 30 minutes, then 

in an ice water bath for 30 minutes. The reaction was quenched by addition of saturated aqueous 
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NH4C1, diluted with water and extracted with EtOAc (3X). The organic phase was dried 

(Na?SQ4), filtered, and concentrated. The residue was purified by flash column chromatography 

(silica gel, 50-100% EtOAc-heptanes) to provide thetitle compound as a white foam. 

Example 87A 

(4-Chloro-2-methoxy-3-(4-(trifluoromethyl)beiizyl)qiiiiiolin-6-yl)(2,6-dimeth\ipyridiii-3-

yI)(l-methyHH-i,2,3-triazol-5-yl)methanamine 

A. mixture of (S)-(4-chloro~2~methoxy-3-(4-(trifluoromethyl)benzyl)quino]in-6-yl)(2,6-

dimethy!pyridm-3-y])(l-methy]-lH-l ,2,3-triazol-5-yl)methyl acetate (646 mg, 1.06 mmol, 

Intermediate 55) and ammonia in MeOH (3.3 mL, 23 mmol, 7.0 M) in a sealed pressure tube was 

heated at 65 °C for 38 h, and concentrated in vacuo. The residue was purified by flash column 

chromatography (40 g silica gel column, 50-100% EtOAc in heptanes, and 5-10% MeOH in 

CH2CI2) to give the title compound as an oil. 'H NMR (400 MHz, CDCl?) S 8.02 (d, J --- 2,02 Hz, 

IH), 7.82 (d, J= 9.09 Hz, IH), 7.51 (d, J= 8.08 Hz, 2H), 7.37 - 7.44 (m, 3H), 7.08 (d, J= 8.08 

Hz, IH), 7.02 (s, IH), 6.98 (d,./ 8.08 Hz, IH), 4.34 (s, 2H), 4.09 (s, 3H), 3.94 (s, 3H), 2.56 (s, 

3H), 2.30 (s, 3H). 

Purification by chiral HPLC (Chiralcel OD, 100% MeOH) provided two pure enantiomers. 

Example 87B: [H NMR (400 MHz, CDC13) 8 8.02 (d, J ------ 2.02 Hz, 5II). 7.82 (d, J ------- 9.09 Hz, 

IH), 7.51 (d, J= 8.08 Hz, 2H), 7.37 - 7.44 (m, 3H), 7.07 (d, J= 8.08 Hz, IH), 7.02 (s, IH), 6.98 

(d, J= 8.08 Hz, IH), 4.34 (s, 2H), 4.09 (s, 3H), 3.94 (s, 3H), 2.56 (s, 3H), 2.52 (s, 2H), 2.29 (s, 

3H); MS m/e 567.2 (M+H) and Example 87C: !H NMR (400 MHz, CDC13) 8 8.02 (d, J = 2.02 

Hz, IH), 7.82 (d,J = 8.59 Hz, IH), 7.51 (d, J ------- 8.08 Hz, 2H), 7.37 - 7.44 (m, 3H), 7.07 (d, J = 
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8.08 Hz, IH), 7.02 (s, IH), 6.98 (d, J= 8.08 Hz, IH), 434 (s, 2H), 4.09 (s, 31SK 3.94 (s, 31SK 

2.56 (s, 3H), 2.53 (s, 2H), 2.29 (s, 3H); MS m/e 567.2 (M+H). 

Example 88A 

6-((2,6-Dimethy!pyridin-3-y!)(hydroxy)(l-methyl~lH-l,2,3-triazol-5-yl)methyl)-3-(4-

(trifluoromethyl)beiizyl)quiiioliiie~2,4~dicarbomtrile 
CF;, 

A pressure lube containing (2,4-dichloro-3-(4-(trifluoromethyl)benzyl)quinolin-6-y3)(2,6-

dimethylpyridin-3-yl)(l -methyl-l.H-l,2,3-triazol-5-yl)methanol (900 mg, 1.57 mmol, 

Intermediate 56), Pd2dba3 (145 mg, 0.160 mmol), dicyclohexyl{2',4',6'-triisopropyl-[I,r-

bipheny!]-2-yl)phosphine (X-Phos, 75 mg, 0.16 mmol), zinc cyanide (98 mg, 0,83 mmol), and 

zinc nanopowder (18 mg, 0,28 mmol) in N,N-dimefhylacetam.ide ( I I mL) was purged with 

nitrogen for 8 min, and then heated at 94 °C for 4 h. The mixture was allowed to cool to room 

temperature and filtered. The filtrate was concentrated in vacuo, EtOAc and saturated NH4CI (aq) 

were added. The organic layer was separated, and the aqueous layer was extracted with EtOAc. 

The combined organic layers were dried (Na2S04), filtered, and concentrated. The residue was 

purified by reverse phase HPLC (water/acetonitrile/0.1 % TFA) to give the title compound as a 

TFA salt. 5II NMR (400 MHz, MeOD-d4) 8 8.37 - 8.40 (m, 1II), 8,31 (d, J = 9.09 Hz, 1H), 7.80 

- 7.88 (m, 2H), 7.70 (d,J= 8.08 Hz, IH), 7.66 (d, J = 8.08 Hz, 2H), 7.53 - 7.57 (m, 2H), 7.21 (s, 

IH), 4.75 (s, 2H), 4.00 (s, 311). 2.77 (s, 311). 2,65 (s, 3H); MS m/e 554.2 (M+H). 

The above TFA salt was dissolved in dichloromethane and washed with saturated NaHCOs(aq). 

The aqueous layer was extracted with dichloromethane. The combined organic layers were dried 

(Na2S04), filtered, concentrated, and purified by chiral HPLC (Chiralpak QD-H column, 80% 

heptanes/20% EtOH) to give two pure enantiomers. 
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Example 88B: hH NMR (400 MHz, CDC13) 8 8.40 (s, IH), 8.20 (d, J= 9.09 Hz, IH), 7.58 - 7.68 

(m, 3H), 7.52 - 7.58 (m, 2H), 6.97 (d, J ------ 8.08 Hz, IH), 6.88 (d, J ------- 7.58 Hz, IH), 6.80 (s, IH), 

5.17 (br. s., IH), 4.67 (s, 2H), 3.96 (s, 3H), 2,53 (s, 3H), 2,36 (s, 3H); MS m/e 554.1 (M+H) and 

Example 88C: 5H NMR (400 MHz, CDCI3) 8 8.40 (d,./ 2.02 Hz, IH), 8.20 (d, J = 8.59 Hz, 

IH), 7.58 - 7.66 (m, 3H), 7.52 - 7.57 (m, 2H), 6.97 (d, J= 8.08 Hz, IH), 6.88 (d, J = 8.08 Hz, 

IH), 6.81 (s, IH), 4.96 (br. s„ IH), 4,67 (s, 2H), 3.96 (s, 3H), 2.53 (s, 3H), 2.36 (s, 3H); MS m/e 

554.1 (M+H). 

Example 89 

ferf-jBssty! 3-((4-chloro~2-etliyl~3~(4-(trifliioromethyl)beKzyl)qisiooMn~6~y1)(hydroxy)(l-

metiiy 1-1H-1,2,3~t riazo!~§~y!) metfoyl)azetidiiie~ 1-ca rboxylate 

A solution of «-BuLi (2.5 M in hexanes, 0.746 mL, 1.87 mmol) was added dropwise by syringe 

to a stirring solution of 6-bromo-4-chloro-2-ethyl-3-(4-(trifluoromethyl)benzyl)quitioline (0.800 

g, 1.87 mmol, Intermediate 58: step c) in dry THF (18 mL) at -78 °C. After 5 min, a solution of 

tert-butyl 3-(l-methyl-IH-1,2,3-triazoie-5-carbonyl)azetidine-1 -carboxylate (0.604 g, 2,27 mmol, 

Intermediate 59: step b) in dry THF (5 mL) was added dropwise by syringe. After 5 min, the 

flask wras removed from the cooling bath and allowed to warm. After 5 min, the flask was placed 

into an ice-water bath. After 20 min, water (20 mL) and ethyl acetate (100 mL) were added. The 

layers were separated. The organic layer was dried with sodium sulfate and the dried solution 

was filtered. Celite (5 g) was added to the filtrate and the solvents were removed by rotary 

evaporation to provide a free-flowing powder. The powder was loaded onto a silica, gel column. 

Elution with 30% ethyl acetate-hexanes initially, grading to 80% ethyl acetate-hexanes provided 

the title compound as a yellow solid. ]H NMR (500 MHz, CDCl?) 8 ppm 8.37 (d, J= 2.0 Hz, IH), 

8.00 (d, J = 8.8 Hz, IH), 7.55 (s, IH), 7.53 (d, J = 8.1 Hz, 2H), 7.45 - 7.40 (m, IH), 7.21 (d, J = 

8.0 Hz, 2H), 4.50 (s, 2H), 4,26 - 4.20 (m, IH), 4.05 - 3.99 (111, IH), 3.97 - 3.90 (m, IH), 3.71 (s, 

N 
N N 
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3H), 3.67 - 3.60 (m, IH), 3.54 - 3.46 (m, IH), 2.97 - 2.89 (m, 2H), 1.39 (s, 9H), 1.33 - 1.28 (m, 

3H), 1.71 - 1,63 (m, IH); MS (ESI): mass calcd. for C3JH33CIF3N5O3, 615.2; m/z found, 616.0 

[M+H]+. 

Example 90A 

l-(3-((4-Chloro-2-ethyl-3-(4-(trifluoromethyl)benzyl)quinolm-6-yI)(hydroxy)(l-methyI-l/;f-

l,2,3-triazol-5-yI)methyl)azetidm-l-yl)ethanone 

Trifiuoroacetic acid (0.442 mL, 5.78 mmol) was added dropwise by syringe to an ice-cooled, 

stirring solution of terl-butyl 3-((4-chloro-2-ethyl-3-(4-(trifluoromethyl)benz.yl)quinolin-6-

yl)(hydroxy)(l -methyl-l//-l,2,3-triazol-5-yl)methyl)azetidine-l -carboxylate (0.356 g, 0.578 

mmol, Example 89) in dichloromethane (2.9 mL). After 20 min, the flask was removed from, the 

cooling bath and allowed to warm to room temperature. After 18 h, dichloromethane (15 mL) 

and saturated aqueous sodium bicarbonate solution (10 mL) were added in sequence. The 

biphasie mixture was stirred for 10 min. The mixture was partitioned between water (10 mL) and 

dichloromethane (10 mL). The layers were separated. The organic layer was dried with sodium 

sulfate. The dried solution was filtered and the filtrate was concentrated to afford an oily residue. 

The residue was dissolved in dichloromethane (5.8 mL), Triethylamine (0,401 mL, 2.89 mmol) 

and acetic anhydride (0.218 mL, 2.31 mmol) were added in sequence and the solution was heated 

to 46 °C. After 2 h, the reaction was cooled to room temperature. Dichloromethane (50 mL) and 

saturated aqueous sodium bicarbonate solution were added in sequence. The biphasie mixture 

was stirred for 10 min. The layers were separated. The organic layer was dried over sodium 

sulfate and the dried solution was filtered. Celite (4 g) was added to the filtrate and the solvents 

were removed by rotary evaporation to provide a free-flowing powder. The powder was loaded 

onto a silica gel column. Elution with dichloromethane initially, grading to 10% methanol-

di chloro me thane provided the title compound as a white solid. fH NMR (500 MHz, CDCI3, 3:1 
mixture of amide rotamers, * denotes minor rotamer isomer) 8 ppm 8.44 (d, J = 2.0 Hz, IH), 

N 
N N 
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839* (d, J= 2,1 Hz, IH), 8.03 - 7.97 (m, IH), 7.57 - 7.50 (m, 3H), 7.48 - 7.42 (m, IH), 7.24 -

7.18 (m, 2H), 6,42 (s, IH), 5.48* (s, IH), 4.56 - 4.46 (m, 2H), 4.43 - 436* (m, IH), 4.36 -

431* (m, IH), 4.26 - 4.19 (m, IH), 4.19 - 4.13 (m, IH), 4.07 - 3.99 (m, IH), 3.81 - 3.62 (m, 

4H), 3.61 - 3.46 (m, IH), 2.97 - 2.90 (m, 2H), 1.81* (s, 3H), 1.58 (s, 3H), 1.35 - 1.26 (m, 3H); 

MS (ESI): mass calcd. for C28H27CIF3N5O2, 557.2; m/z found, 558.0 [M+H]\ 

1 -(3-((4-ehloro-2-ethyl-3-(4-(trifluoromethyr)benzyl)quinolin-6-yl)(hydroxy)( 1 -methyl-1/f-

l,2,34riazol-5-yl)methyl)azetidin-l-yl)ethanone was purified by chiral SFC [Chiracel OD-H 

column, 5 ]im, 250 mm x 20 mm, mobile phase: 60% carbon dioxide, 40% ethanol (containing 

03% diisopropylamine)] to give two enantiomers. The first eluting enantiomer was Example 

90B: !H NMR (500 MHz, CDCI3, 1.5:1 mixture of amide rotamers, * denotes minor rotamer) 8 
ppm 8.41 (d, J= 2,0 FIz, IH), 837* (d, 7= 2.0 Hz, IH), 8.01 (d,J = 8.8 Hz, IH), 7.59 (s, IH), 

7.53 (d, J- 8.1 Hz, 2H), 7.51* (d,J= 8.0 Hz, 211), 7.47 - 7.42 (m, 1 FI), 7.21 (d, J = 7.9 Hz, 2H), 

7.18* (d, J= 7.9 FIz, 2FI), 5.66 (s, IH), 5.22* (s, HI), 4.50 (s, 2H), 4.48* (s, 2H), 4,42 - 435* (m, 

IH), 434 - 4,28* (m, IH), 4,23 - 4,08 (m, 3H), 4,04 - 3,98* (m, IH), 3,81 - 3,67 (m, 4H), 3,63 -

3.48 (m, 1 FI), 2.98 - 2.88 (m, 2H), 1.83 (s, 3FI), 1.76* (s, 3H), 1.34 - 1,26 (m, 3H); MS (ESI): 

mass calcd. for C28H27CIF3N5O2, 557.2; m/z found, 558.2 [M+H]" and the second eluting 

enantiomer was Example 90C: JH NMR (500 MHz, CDCI3, 1.5:1 mixture of amide rotamers, * 

denotes minor rotamer) 8 ppm 8.42 (d, J= 2,0 Hz, IH), 838* (d, J = 2.1 Hz, IH), 8.03 - 7.98 (m, 

IH), 7.58 (s, 1 FI), 7.53 (d, J = 8.1 Hz, 2H), 7.51* (d, J = 7.9 Hz, 2H), 7.48 - 7,43 (m, IH), 7.21 

(d, J = 8,0 Hz, 2H), 7.18* (d, J------ 8.0 Hz, 2FI), 5.95 (s, IH), 5.51* (s, III). 4.50 (s, 2H), 4.48* (s, 

211). 4.41 - 4.36* (m, IH), 4.35 - 4.31* (m, IH), 4,22 - 4.10 (m, 311). 4.04 - 3,99* (m, IH), 3.80 -

3.67 (m, 4H), 3.62 - 3.56* (m, IH), 3.56 - 3.49 (m, IH), 2.93 (app p, J ------- 7.5 Hz, 2H), 1.83 (s, 

3H), 1.75* (s, 3H), 1.33 - 1.27 (rn, 3H); MS (ESI): mass calcd. for C28H27CIF3N5O2, 557.2; m/z 

found, 558.2 [M+Hf. 

Example 91A 

(4-Chloro~2~ethyl-3~(4~(trifluoromethyl)benzji)quiiioliii-6-yl)(l-methyl-lfl-l,2,3~triazol-5~ 

y1)(l-(methy1sulfonyI)azetidin-3-yI)methanol 
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„N„ 
N' N" 

Trifiuoroacetic acid (0,511 mL, 6.67 mmol) was added dropwise by syringe to an ice-cooled, 

stirring solution of terl-butyl 3-((4-chloro-2-ethyl-3-(4-(trifluoromethyl)benzyl)quinoli.n-6-

yl)(hydroxy)(l -methyl- IH-1,2,3-triazol-5-yI)methyl)azetidine-1 -carboxylate (0.411 g, 0,667 

mmol, Example 89) in dichloromethane (3.3 mL). After 20 min, the flask was removed from, the 

cooling bath and allowed to warm to room temperature. After 18 h, dichloromethane (15 mL) 

and saturated aqueous sodium bicarbonate solution (10 mL) were added in sequence. The 

biphasie mixture was stirred for 10 min. The mixture was partitioned between water (10 mL) and 

dichloromethane (10 mL). The layers were separated. The organic layer was dried with sodium 

sulfate. The dried solution was filtered and the filtrate was concentrated to afford an off-white 

solid. The solid was dissolved in dry dichloromethane (6.1 mL). The resulting solution was 

cooled in an ice-water bath, Triethylamine (0.257 mL, 1.85 mmol) and methanesulfonyl chloride 

(0.072 mL, 0.924 mmol) were added in sequence. After 25 min, dichloromethane (50 mL) and 

water (25 mL) were added. The layers were separated. The aqueous layer was extracted with 

dichloromethane (15 mL). The organic layers were combined and the combined solution was 

dried with sodium sulfate. The dried solution was filtered. Celite (5 g) was added to the filtrate 

and the solvents were removed by rotary evaporation to provide a free-flowing powder. The 

powder was loaded onto a silica gel column. Elution with dichloromethane initially, grading to 7% 

methanol-dichloromethane provided the title compound as a white solid, which was not pure. 

Additional purification by rp-HPLC (^O/aeetonitrile/TFA) followed by partitioning between 

dichloromethane and saturated aqueous sodium bicarbonate solution to neutralize any 

ammonium salts provided the title compound as a white solid, !H NMR (400 MHz, CDCI3) S 

ppm 8.38 (d, J = 2.0 Hz, IH), 8.02 (d, J = 8.8 Hz, IH), 7.54 (d, J = 8.1 Hz, 2H), 7.49 (s, IH), 

7.44 - 7,40 (m, IH), 7,21 (d, J = 8.0 Hz, 2H), 5.25 (s, IH), 4,51 is. 2.1!). 4.27 - 4.08 (m, 3H), 

3.72 (s, 3H), 3.63 - 3.51 (m, 2H), 2,99 - 2,87 (m, 5H), 1.35 - 1.27 (m, 3H); MS (ESI): mass 

calcd, for C27H27CIF3N5O3S, 593.1; m/z found, 594.0 [M+H]+. 
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(4-Chloro-2-ethyl-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)( I -methyl-1H-1,2,3-triazol-5-yl)( 1 -

(methylsulfonyl)azetidin-3-yl)metha.nol was purified by chiral SFC (Chiralpak AD-H column, 5 

Jim, 250 mm x 20 mm, mobile phase: 75% carbon dioxide, 25% isopropanol) to give twro 

enantiomers. The first eluting enantiomers was Example 9I B: !H NMR (400 MHz, CDCI3) 5 

ppm 8.36 (d, ,/ = 2.0 Hz, IH), 8.03 (d, J= 8,8 Hz, IH), 7,57 (s, IH), 7.54 (d, J= 8.0 Hz, 2H), 

7.41 (dd../ 8.8, 2.1 Hz, IH), 7.21 (d,./ 7.9 Hz, 2H), 4.51 (s, 2H), 4.28 - 4,22 (m, IH), 4,17 -

4.09 (m, 2H), 3.90 (s, IH), 3.73 (s, 3H), 3.67 - 3,54 (m, 2H), 2.98 - 2,90 (m, 2H), 2.89 (s, 3H), 

1.34 - 1.28 (m, 3H); MS (ESI): mass calcd. for C27H27CIF3N5O3S, 593.1; m/z found, 594.0 

[M+H]" and the second eluting enantiomer was Example 91C: Tl NMR (400 MHz, CDCI3) 8 

ppm 8,36 (d, J = 2.0 Hz, IH), 8.03 (d, J = 8.8 Hz, IH), 7.59 (s, HI), 7,54 (d, J = 8.0 Hz, 2H), 

7.43 - 7,39 (m, IH), 7.21 (d, J= 8.0 Hz, 211), 4.51 (s, 211), 4.30 - 4.23 (m, IH), 4.15 - 4,07 (m, 

2H), 3.73 (s, 3FI). 3,69 - 3.55 (m, 3H), 2.99 - 2.90 (m, 2H), 2.89 (s, 3H), 1,33 - 1.28 (m, 3H); MS 

(ESI): mass calcd. for C27H27CIF3N5O3S, 593.1; m/z found, 594.0 [M+Hf. 

Example 92A 

(2-(Azetidiii-l-yI)~4~c!iloro~3~(4~(trifliiorometiiyl)beiizyI)qMmoliii~6~yl)(l~met!iyl-lH-

imidazol~5~yl)(6~(trifluoromet!iyI)pyridiii-3-yl)metiiJiiiol 

To a 75 ml, sealed tube was added (2,4-dichloro-3-(4-(trifluoromethyl)benzyl)quinoli.n-6-yl)(l-

methyl-1 H-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol (2.50 g, 4.09 mmol, 

intermediate 60), azetidine (0.83 mL, 12.3 mmol) and dim ethyl form amide (30 mL). The 

reaction vessel was sealed and heated in a 100 °C oil bath. After overnight heating, the vessel 

was cooled and contents transferred to a separatory funnel with ethyl acetate dilution. The 

organic phase was extracted with a saturated, aqueous ammonium chloride solution and 

deionized water. The organic phase was separated, dried over magnesium sulfate, filtered and 
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evaporated to dryness under reduced pressure. Chromatography on silica gel (dichloromethane 

increasing to 10% ((2M ammonia, in methanol) in dichloromethane)) provided the title 

compound. MS (ESI): mass calcd. for CjjEbiClFoNsQ, 631.16; m/z found, 632.5 [M+H]", fH 

NMR (600 MHz, Chloroform-d) 8 8.81 (d, J= 2.2 Hz, IH), 8.05 (d, J= 2.1 Hz, IH), 7,87 (dd, J 
= 8,3, 2,2 Hz, IH), 7.70 (d, J= 8.8 Hz, IH), 7,60 (d,J= 8.3 Hz, IH), 7.52 (d, J = 8,0 Hz, 2H), 

7.46 (dd, J= 8.8, 2,2 Hz, IH), 7,21 (d, J= 8,0 Hz, 2H), 7,09 (d, J= 1.1 Hz, IH), 6.19 (d,J= ! .1 

Hz, IH), 4.32 (s, 2H), 4.13 (t, J= 7.7 Hz, 4H), 3.31 (s, 3H), 2.29 - 2,20 (m, 2H). 

Racemic (2-(azetidin-I-yl)-4-chloro-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)(I-methyl-IH-

imidazol-5-yI)(6-(trifiuoromethyl)pyridm-3-yl)methanol was purified via chiral SFC (Stationary 

phase: CHIRALPAK AD-H 5jini 250x20mm, Mobile phase: 60% C02, 40% mixture of 

MeOH/iPrOH 50/50 v/v) to provide two enantiomers: Example 92B: MS (ESI): mass calcd. for 

C31H24CIF6N5O, 63.1.16; m/z found, 632.5 [M+Hf. *H NMR (400 MHz, Chloroform-d) 5 8.79 

(d,./ 2.1 Hz, IH), 8.05 (d,./ 2.1 Hz, IH), 7.86 (dd, J ------ 8.2, 2.2 Hz, IH), 7.69 (d, J--- 8.8 Hz, 

IH), 7.61 (d, J----- 8.2 Hz, IH), 7.52 (d, J = 8.5 Hz, 2H), 7.46 (dd, J ------ 8.8, 2.1 Hz, IH), 7.20 (d, J 

= 8.0 Hz, 2H), 7.08 (s, IH), 6.18 (s, IH), 4.31 (s, 2H), 4.13 (t, J ------- 7.6 Hz, 4H), 3.31 (s, 3H), 2.24 

(p, J ------ 7.5 Hz, 2H), and Example 92C: MS (ESI): mass calcd. for C33H24CIF6N5O, 631.56; m/z 

found, 632.5 [M+H f. 'if NMR (400 MHz, Ch!oroform-d) 8 8.79 (d, J ------- 2.4 Hz, IH), 8.05 (d, J 

= 2.5 Hz, IH), 7.86 (dd, J ------ 8.2, 2.2 Hz, IH), 7.69 (d, J ------- 8.8 Hz, IH), 7.61 (dd, J ------ 8.2, 0.8 Hz, 

5 H), 7.52 (d, J ------ 8.1 Hz, 2H), 7.46 (dd, J-- 8.8, 2.2 Hz, 5 H), 7.20 (d, J ------ 7.9 Hz, 2H), 7.08 (s, 

IH), 6.18 (d, J ------- 1.2 Hz, IH), 4.31 (s, 2H), 4.13 (t, J-- 7.6 Hz, 411). 3.30 (s, 311). 2.24 (p, J = 7.5 

Hz, 2H). 

Example 93 

(4~Chloro-2-methoxy-3-(4-(trifluoromethyI)ben.zyI)quinolin-6-yl)bis(l,2-dimethyl-lH-
imidazol~5~yI)methanol 
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n-BuLi (2.66 M in hexanes, 0.963 mL, 2,56 mmol) was added dropwise to a stirred slurry of 5-

bromo-1,2-dimethyl-lH-imidazole (470 rag, 2.68 mmol) in THF (7 mL) at —70 °C under argon. 

After stirring for another 7 rain, the slurry was treated dropwise over 5 min with a solution of 

methyl 4-chloro-2-metboxy-3-(4-(trifIuoromethyl)benzyl)quinoline-6-carboxylate (500 mg, 1.22 

mmol, Intermediate 64) in THF (6 mL). The reaction was stirred in the dry ice/acetone bath for 

another 10 min, then removed from the cold bath and stirred for 6 min, then stirred in an ice bath 

for 2 min, then quenched with 5 M NH4C1 (0.77 mL, 3.85 mmol) to give an orange solution. The 

reaction was dried (Na?SC)4), filtered, and concentrated, and the residue was purified by silica 

flash column chromatography (0-10% MeOH/DCM) to provide the title compound. !H NMR 

(400 MHz, CDCI3) 5 8.21 (d, J----- 1.97 Hz IH), 7.68 (d, J = 8.59 Hz, IH), 7.52 (d, J-- 8.08 Hz, 

2H), 7.37 - 7.44 (m, 3H), 6.19 (s, 2H), 4.90 (br s, IH), 4.33 (s, 2H), 4.06 (s, 3H), 3.41 (s, 6H), 

2.30 (s, 6H); MS m/e 570.2 (M+H). 

Example 94A 

(4-Chloro-2-methoxy-3-((6-(trifluoroniethyl)pyridin-3-yl)niethyl)qumoIin-6-yI)(l-methyI-

liy-imidazol-5-yI)(6-(trifhioromethyl)pyridiii-3-yI)methaiiol 

to a solution of 6-bromo-4-chloro-2-methoxy-3-((6-(trifluoromethyl)pyridin-3-

yl)methyl)quinoione (3,00 g, 6.95 mmol. Intermediate 65: step c) in dry THF (35 mL) in a dry 

ice-acetone bath. After 1,5 min, a solution of 1 -methyl- l/f-imidazol-5-yl)(6-

(triftuoromethyi)pyridin-3-yl)methanone (1,69 g, 6,61 mmol. Intermediate 36: step c) in dry 

THF (25 mL) was added drop-wise via. syringe. An additional 10 mL of THF was used to 
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complete the quantitative addition. The reaction mixture was stirred for 7 minutes in the dry ice-

acetone bath, then placed into an ice-water bath. After 10 min, the ice-water bath was removed 

and the mixture was allowed to wrarm to ambient temperature. The reaction was quenched with 

saturated aqueous ammonium chloride and the mixture was partitioned between water and DCM. 

The layers were separated and the aqueous phase was further extracted with DCM, The organic 

phase was dried (Na2S04), filtered, and concentrated to dryness. The crude product was purified 

by flash column chromatography (silica gel, 0-5% MeOH-DCM) to provide the title compound. 
®H NMR (400 MHz, CDCI3) 8 8.81 (d../ 2.! Hz, IH), 8.71 (d,./ 2.S Hz, IH), 8.17 (d, J= 2.1 

Hz, IH), 7.88 (ddd, 7= 8.3, 2.4, 0.9 Hz, IH), 7.81 (d, J= 8.8 Hz, IH), 7.76 (ddd, J= 8.2, 2.2, 1.0 

Hz, IH), 7.62 (dd, J = 8.2, 0.9 Hz, IH), 7.58 - 7.54 (m, 2H), 7.17 - 7.15 (m, IH), 6.71 (s, IH), 

6.22 (d, J= 1.2 Hz, IH), 4,34 (s, 2H), 4,08 (s, 3H), 3,32 (s, 3H). MS m/e 608.0 (M+H), 

Example 94A was purified by chiral SFC (ChiralPak AD, 75:25 C02/'ethanol) to provide two 

pure enantiomers. The first eluting enantiomer Example 94B: 'H NMR (400 MHz, CDCI3) S 

8.80 (d, J= 2.2 Hz, 1 FI), 8.72 - 8,70 (m, IH), 8.17 - 8.15 (m, IH), 7.91 - 7.88 (m, IH), 7,81 (dd, 

J= 8.7, 0.6 FIz, IH), 7.78 - 7.73 (m, IH), 7.65 (dd, 7 = 8.3, 0.8 Hz, IH), 7.58 - 7.54 (m, 2H), 

7.25 (s, IH), 6.29 (d, J= 1,2 Hz, 1 FI), 5.71 (s, IH), 4,34 (s, 2H), 4.08 (s, 3FI), 3.34 (s, 3H), MS 

m/e 608,1 (M+H) and the second eluting enantiomer Example 94C: !H NMR. (500 MHz, CDCI3) 

5 8.80 (d,./ 2.3 FIz, IH), 8.72 (d,./ 2,0 Hz, IH), 8.15 (d,./ 2.! Hz, IFF), 7.91 - 7,88 (m. IH), 

7.82 (d, J = 8.6 FIz, IH), 7.77 - 7.74 (m, IH), 7.65 (d, J= 8.3 Hz, IH), 7.58 - 7.54 (m, 2H), 7.29 

(s, IH), 6.33 (s, III). 5.22 (s, 111). 4,34 (s, 2H), 4,08 (s, 3H), 3.35 (s, 3H). MS m/e 608.1 (M+H), 

Example 95 

(4-Chloro-2-methoxy-3-(4-(trifhiorometh\i)beiizyl)quinolin-6-yl)(4-chIoropheiiyl)(l-

methyl-If/-imidazol-5-yl)methaiiol 



WO 2014/062658 PCT/US2013/065013 

F 

A solution of «-BuLi (2,5 M in hexanes, 4.6 mL, 11.5 mmol) was added drop-wise by syringe to 

a solution of 6-bromo-4-ehloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinoline (5.0 g, 11.6 

mmol. intermediate 47: step d) in dry THF (58 mL) in a dry ice-acetone bath. After 1 min, a 

solution of (4-chlorophenyl)(l-methyl-l/f-imidazol-5-yl)methanone (2.6 g, 11.6 mmol., 

Intermediate 1: step b) in dry THF (58 mL) was added drop-wise via. syringe. An additional 10 

mL of THF was used to complete the quantitative addition. The reaction mixture was stirred for 

5 minutes in the dry ice-acetone bath then placed into an ice-water bath. After 10 minutes, the 

ice-water bath was removed and the mixture was allowed to warm to ambient temperature. The 

reaction was quenched with saturated aqueous ammonium, chloride and the mixture was 

partitioned between water and DCM. The layers were separated and the aqueous phase was 

further extracted with DCM. The organic phase was dried (Na2S04), filtered, and concentrated. 

Crude product was purified by flash column chromatography (silica gel, 0-3% MeOH-DCM) to 

provide the title compound. NMR (400 MHz, CDCI3) 8 8.12 (d, J= 2.1 Hz, IH), 7.77 (d, J ------

8.7 Hz, IH), 7,53 (dd, ,/ = 8.8, 2,1 Hz, IH), 7.51 - 7.47 (m, 2H), 7.40 - 7.36 (m, 2H), 7,28 - 7.32 

(m, 4H), 7.23 - 7.21 (m, IH), 6.29 (d, J= 1.2 Hz, IH), 5.06 (s, IH), 4.32 (s, 2H), 4.07 (s, 2H), 

3.33 (s, 3H). MS m/e 572.0 (M+H). 

Example 96 

6-((4~cyanophenyl)(hydroxy)(l-methyl-l.H-imidazol-5-yl)inethyl)-2-inethoxy-3-(4-

(trifluoromethyl)benzyl)quinoliiie-4-carboiiitrile 

248 



WO 2014/062658 PCT/US2013/065013 

F 

(4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzy[)quinolin-6-y[)(4-chlorophenyl)(l -methyl-IH-

imidazol-5-yI)methanol (2.8 g, 4.9 mmol, Example 95), zinc cyanide (1.7 g, 9.9 mmol), zinc 

dust (82.6 mg, 1.3 mmol), X-Phos (457.8 mg, 1.0 mmol), and Pd?(dba)3 (457 mg, 0.5 mmol) 

were charged to a round-bottom flask. The flask was evacuated and back-filled with nitrogen. 

Dimethyiacetamide (34 mL) was sparged with argon and added to the mixture. Argon was 

bubbled through the reaction mixture for 1 minute then the flask was sealed and put under a 

positive pressure of nitrogen. The reaction mixture was stirred and heated at 120 °C overnight. 

The mixture was allowed to cool to ambient temperature, filtered through Celite®, and rinsed 

with excess DCM. The filtrate was washed with saturated aqueous sodium bicarbonate, the 

layers were separated and the aqueous layer was extracted with DCM. The combined organic 

layers wrere dried (Na2SQ4), filtered, and concentrated to dryness. The crude product was 

purified by flash column chromatography (silica gel, 0-5% MeOH-DCM) to provide the title 

compound. lR NMR (400 MHz, CDCJU) 8 8.18 - 8.15 (m, IH), 7.82 - 7.78 (m, IH), 7.66 - 7.61 

(m, 2H), 7.57 - 7.51 (m, 4H), 7.51 - 7.44 (m, 3H), 7.18 - 7.16 (m, IH), 6.31 (s, IH), 6.27 (d, 7 = 
1.1 Hz, IH), 4.37 (s, 2H), 4.10 (s, 3H), 3.33 (s, 3H). MS m/e 554.2 (M+H). 

Example 96A was purified by chiral SFC (ChiralPak IC, 60:40 C02/'isopropanol (0.3% 

isopropylamine)) to provide two pure enantiomers. The first eluting enantiomer Example 96B: 
!H NMR (500 MHz, CDCL) 8 8.16 - 8.14 (m, IH), 7,80 (d, 7 = 8.8 Hz, IH), 7.67 - 7.64 (m, 2H), 

7.56-7.52 (m, 4H), 7.50 (dd, 7= 8.8, 2.1 Hz, IH), 7.48 - 7.44 (m, 2H), 6.34 (d,7= 1.1 Hz, IH), 

5.35 (s, IH), 4.37 (s, 2H), 4,10 (s, 3H), 3.35 (s, 3H). MS m/e 554.2 (M+H) and the second 

eluting enantiomer Example 96C: !H NMR (500 MHz, CDC1?) 8 8.15 (d, 7= 2.1 Hz, IH), 7.80 

(d, 7= 8.8 Hz, IH), 7.67 - 7.63 (m, 2H), 7,57 - 7.52 (m, 4H), 7.49 (dd, 7= 8.8, 2.1 Hz, IH), 7.48 

- 7,44 (m, 2H), 7.24 (d, 7= 1.3 Hz, IH), 6,32 (d, 7=1.1 Hz, IH), 5.54 (s, IH), 4.37 (s, 2H), 4.10 

(s, 3H), 3.35 (s, 3H). MS m/e 554,2 (M+H). 
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Example 97A 

i-(3-((4-Chloro-2-methoxy-3-(4-(trifhioromethyI)benzyl)qiimoliii-6-yl)(hydroxy)(l-inethyI-

lH-l,2,3-triazoI-5-yI)methyl)azetidm-l-yl)ethaaone 

To a flask containing a.zetidin-3~yI(4-chloro-2-met,hoxy-3-(4-(trifluoroniethyI)benzyl)quinolin-6-

yl)(l-methyl-lH-I,2,3-triazol-5-yl)methanol (140 mg, 0.27 mmol, Intermediate 66: step d) was 

added dichloromethane (8 mL) which gave a suspension at room, temperature. Et,3N (0.13 mL, 

0.9 mmol ) was added, followed by acetic anhydride (0.3 mL, 0,32 mmol). After stirring at room 

temperature for 4 h, more EtsN (200 }iL) was added along with more acetyl chloride (25 f.iL) and 

the suspension was heated to 35 °C for 18 h. The reaction was quenched with the addition of IN 

NaOH (2 mL) and water (5 mL). The aqueous portion was extracted with dichloromethane (3 x 

25 mL). The combined organics were dried over MgS04, filtered and concentrated. The crude 

material was chromatographed on silica gel (5% MeOH-dichloromethane) to give the title 

compound (88 mg) as an off white solid, 3H NMR (500 MHz, CD3CN, racemate) 5 8.25 (dd, J = 

14.0, 1.9 Hz, IH), 7.74 (dd, J= 8,7, 2,6 Hz, IH), 7.66 (d, J= 4.4 Hz, IH), 7,58 - 7.49 (m, 2H), 

7.48 - 7.33 (m, 3H), 5.17 (s, ,5H), 5.06 (s, 0.5H), 4.43 - 4.28 (m, 3H), 4.22 - 4.10 (m, IH), 4,07 -

3.98 (m, 41:1), 3.93 (dd, J= 9.9, 6.0 Hz, IH), 3.82 (dd, J 9.1, 5,6 Hz, IH), 3.72 (;. ./ 8.6 Hz, 

IH), 3.65 - 3.48 (m, 5H). MS (ESI) 560.1 [M+H]+ . 

The racemic material was resolved using SFC (Stationary phase: CHIRALCEL QJ-H 5pm 250 x 

20 mm). Mobile phase: 70% CO2, 30% MeOH (0.3% iPrNPL), yielding Example 97B: the first 

enantiomer eluted and Example 97C: the second enantiomer eluted. 

O 
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IN VITRO BIOLOGICAL DATA 

ThermoFluor® Assay 

ThermoFluor® is a fluorescence based assay that estimates ligand binding affinities by 

measuring the effect of a ligand on protein thermal stability (Pantolia.no, M. W., Petrella, E. C., 

Kwasnoski, J. D., Lobanov, V. S., Myslik, J., Graf, E., Carver, T., Asel, E., Springer, B. A., 

Lane, P., and Salemme, F. R. (2001) High-density miniaturized thermal shift assays as a general 

strategy for drug discovery, J Biomol Screen 6, 429-40, and Matulis, D., Kranz, J. K., Salemme, 

F, R., and Todd, M. J. (2005) Thermodynamic stability of carbonic anhydrase: measurements 

of binding affinity and stoichiometry using ThermoFluor. Biochemistry 44, 5258-66). This 

approach is applicable to a wide variety of systems, and rigorous in theoretical interpretation 

through quantitation of equilibrium binding constants (KB), 

In a ThermoFluor® experiment where protein stability is monitored as the temperature is steadily 

increased, an equilibrium binding ligand causes the midpoint of an unfolding transition (Tm) to 

occur at a higher temperature. The shift in the melting point described as a ATm is proportional 

to the concentration and affinity of the ligand. The compound potency may be compared as a 

rank order of either ATm values at a single compound concentration or in terms of KD values, 

estimated from concentration response curves. 

RORyt ThermoFluor® Assay Construct 

For the RORyt construct used in the ThermoFluor® assay, numbering for the nucleotide 

sequences was based on the reference sequence for human RORyt, transcript variant 2, NCBI 

Accession: NM_001001523.1 (SEQ ID NO:!). Nucleotides 850-1635 (SEQ ID NQ:2) coding for 

the wild type human RORyt ligand binding domain (RORyt LED) were cloned into the pi I IS! 

vector, a modified pET E. coli expression vector (Accelagen, San Diego), containing an in-frame 

N-terminal His-tag and a TurboTEV protease cleavage site (ENLYFQG, SEQ ID NO:3) 
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upstream of the cloned insert sequence. The amino acid sequence for the RORyt construct used 

in the Thermofluor assay is shown as SEQ ID NO:4. 

ThermoFluor® experiments were carried out using instmments owned by Janssen Research and 

Discovery, L.L.C. through its acquisition of 3-Dimensional Pharmaceuticals, Inc. 1,8-ANS 

(Invitrogen) was used as a fluorescent dye. Protein and compound solutions are dispensed info 

black 384-weIl polypropylene PCR microplates (Abgene) and overlayed with silicone oil (1 uL, 

Fluka, type DC 200) to prevent evaporation. 

Bar-coded assay plates are robotieally loaded onto a. thermostatically controlled PCR-type 

thermal block and then heated at a typical ramp-rate of 1 °C/min for all experiments. 

Fluorescence was measured by continuous illumination with UV light (Hamamatsu LC6) 

supplied via fiber optic and filtered through a band-pass filter (380-400 nm; >6 OD cutoff). 

Fluorescence emission of the entire 384-well plate was detected by measuring light intensity-

using a CCD camera (Sensys, Roper Scientific) filtered to detect 500 ± 25 nm, resulting in 

simultaneous and independent readings of all 384 wells. Images were collected at each 

temperature, and the sum of the pixel intensity in a given area of the assa y plate wa s recorded 

versus temperature. Reference wells contained RORyt without compounds, and the assay 

conditions were as follows: 

0.065 nig/niL RORyt 

60 ,uM 1,8-AN8 

100 mM Hepes, pH 7.0 

10 mM NaCl 

2.5 mM GSH 

0.002% Tween-20 

Project compounds were arranged in a pre-dosed mother plate (Greiner Bio-one) wherein 

compounds are serially diluted in 100% DMSO by 1:2 from a high concentration of 10 mM over 

12 columns within a series (column 12 is a reference well containing DMSO, no compound). 

The compounds were robotieally dispensed directly into assay plates (Ix = 46 nL) using a 
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Hummingbird capillary liquid handling instrument (Digilab). Following compound dispense, 

protein and dye in buffer was added to achieve the final assay volume of 3 fiL, followed by 1 pL 

of silicone oil. 

The binding affinity was estimated as described previously (Matulis, D., Kranz, J. K., Salemme, 

F. R., and Todd, M. J. (2005) Thermodynamic stability of carbonic anhydrase: measurements of 

binding affinity and stoichiometry using ThermoFluor®. Biochemistry 44, 5258-66) using the 

following thermodynamic parameters of protein unfolding: 

Reference RORyt Tm: 47.8 °C 

AH(Tm):::: 115 kcal/mol 

ACp(Tm) = 3 kcal/mol 

CELL BASED BIOLOGICAL DATA 

RORyt Reporter Assay 

A reporter assay wras used to test functional activity of RORyt modulatory compounds on 

transcriptional activation driven by the RORyt LED. Cells used in the assay were co-transfected 

with two constructs. The first construct, pBIND-RORyt LBD, contained the wild type human 

RORyt LBD fused to the DNA binding domain of the GAL4 protein. The second construct, 

pGL4.31 (Promega Cat no. C935A), contained multiple GAL4 responsive DNA elements 

upstream of firefly luciferase. To generate a background control, cells were similarly co-

transfected with two constructs, but in the first construct the AF2 amino acid motif in the RORyt 

LBD was changed from LYKELF (SEQ ID NG:5) to LFKELF (SEQ ID NO:6). The AF2 

mutation has been shown to prevent co-activator binding to the RORyt LBD, thus preventing 

transcription of firefly luciferase. The mutant construct was called pBJND-RORyt-AF2. 

For the RORyt constructs used in the reporter assay, numbering for the nucleotide sequences was 

also based on the reference sequence for human RORyt, transcript variant 2, NCBI Accession: 

NM_001001523,1 (SEQ ID NO:l). For the wild type human RORyt LBD construct, pBIND-
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RORyt LBD, nucleotides 850-1635 (SEQ ID NO:2) coding for the wild type human RORyt LBD 

were cloned into EcoRI and NotI sites in the pBIND vector (Promega cat. No E245A). The 
pBIND vector contains the GAL4 DNA Binding Domain (GAL4 DBD) and the renilla luciferase 

gene under control of the 8V40 promoter. Renilla luciferase expression serves as a control for 

transfection efficiency and cell viability. For the background control construct, pBIND-RORyt-

AF2, the AF2 domain of RORyt LBD was mutated using the Quik Change II Site Directed 

Mutagenesis System (Stratagene Cat. No, 200519). The nucleotide sequence coding for the 

RORyt LBD sequence with the mutated AF2 domain is shown as SEQ ID NQ:7. The amino acid 

sequences for the wild type RORyt LBD and RORyt LBD with the mutated AF2 domain are 

shown as SEQ ID NO:8 and SEQ ID NG:9, respectively. 

The reporter assay was performed by transiently transfecting HEK293T cells with 5 \xg of 

pBIND-RORyt LBD or pBIND-RORyt, LBD-AF2 and 5 jig pGL4.31 (Promega Cat, no. C935A) 

using Fugene 6 (Invitrogen Cat no. E2691) at a 1:6 ratio of DNA: Fugene 6 in a T-75 flask in 

which cells were at least 80% confluent. Twenty four hours after bulk transfection, cells were 

plated into 96-well plates at 50,000 cells/well in phenol-red free DMEM containing 5% Lipid 

Reduced FCS and Pen/Strep. Six hours after plating, cells were treated with compounds for 24 

hours. Media was removed and cells were lysed with 50 jiL lx Glo Lysis Buffer (Promega). 

Dual Glo Luciferase Reagent (50 iiLAvell) was then added and firefly luciferase luminescence 

was read on an Envision after a ten minute incubation. Finally, Stop and Glo reagent (50 

iiL/well) was added and renilla luciferase luminescence was read on an Envision after a ten 

minute incubation. To calculate the effect of compounds on RORyt activity, the ratio of firefly to 

renilla luciferase was determined and plotted against compound concentration. Agonist 

compounds increase RORyt-driven luciferase expression, and antagonist or inverse agonist 

compounds decrease luciferase expression. 

Human Thl7 Assay 

The human Th 17 assay tests the effect of RORyt modulatory compounds on IL-17 production by 

CD4 T cells under conditions which favor Th!7 differentiation. 
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Total CD4" T cells were isolated from the peripheral blood mononuclear cells (PBMC) of 

healthy donors using a CD4+ T cell isolation kit II, following the manufacturer's instructions 

(Miltenvi Biotec). Cells were resuspended in a medium of RPMI-1640 supplemented with 10% 

fetal bovine serum, penicillin, streptomycin, glutamate, and p-mercaptoethanol and were added 

to 96-well plates at 1.5xl05 per 100 jiL per well. 50 |.iL of compound at titrated concentrations 

in DMSO were added into each well at final DMSO concentration at 0.2%. Cells were incubated 

for 1 hour, then 50 |iL of Till 7 cell differentiation medium was added to each well. The final 

concentrations of antibodies and cytokines (R&D Systems) in differentiation medium were: 

3xl06/mL anti-CD3/CD28 beads (prepared using human T cell activation/expansion kit, Miltenvi 

Biotec), 10 fig/ml, anti~IL4, 10 {ig/mL anti-IFNy, 10 ng/mL ILlp, 10 ng/mL IL23, 50 ng/mL 11,6, 

3 ng/mL TGFp and 20 U/mL IL2. Ceils were cultured at 37 °C and 5% CO? for 3 days. 

Supernatants were collected and the accumulated IL-17 in culture was measured by using 

MULTI-SPOT® Cytokine Plate following manufacture's instruction (Meso Scale Discovery). 

The plate was read using Sector Imager 6000, and IL-17 concentration was extrapolated from the 

standard curve. The IC50s were determined by GraphPad. 

Table 1 

Example 

Number 

ThermoFluor® 

Assay, Kd jiM 

RORyt reporter 

Assay, !C50 uM 

RORyt reporter 
Assay, % inhibition 

@ 6 |ii.M 

Human Thl7 

Assay, iC50 uM 

1 0.018 0.35 72 0.59 

2 0.017 0.05 70 ND 

3 0.032 >6 30 ND 

4 0.0077 '"6 46 ND 

5 0.011 0.057 117 0.066 

6 0.015 ~2 96 ND 

7 0.04 >6 32 ND 

8 0.043 0.068 103 0.079 
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Table 1, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd jiM 

RORyt reporter 

Assay, IC50 siM 

RORyt reporter 
Assay, % inhibition 

@ 6 jiM 

Human Thl7 

Assay, !CS0 siM 

9 0.00083 0.0065 85 0.085 

10 0.099 2.3 77 ND 

11 0.075 0,16 104 0.3 

12 0.016 ~7 77 ND 

13 0.031 ~1 70 ND 

14 0.091 0.56 74 ND 

15 0.0043 0.013 104 0.024 

16 0.0066 0.038 104 0.054 

17 0.31 0,38 96 1.2 

18 0.0045 >6 41 ND 

19 0.0027 6.6 57 ND 

20A 0,0038 0.026 101 0.015 

20 B 0,0014 0,047 100 0,039 

20C 0,0053 0.06 102 0,069 

21 0.0061 0.036 103 ND 

22 0.0028 0.091 96 0.016 

23 0.004 0.014 95 0,15 

24 0.75 >6 35 ND 

25 0.44 0.33 87 0.38 

26 0.22 0.48 85 ND 

27 0.085 0.29 97 0,3 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fxM 

RORyt reporter 

Assay, SC50 j.iM 

RORyt reporter 
Assay, % inhibition 

@ 6 fxM 

Human Thl7 

Assay, IC50 j.iM 

28A 0.053 0.18 100 0,2 

28B 1.6 1,1 90 ND 

2.8C 0.0058 0.087 97 0.066 

29A 0.0048 0.091 96 ND 

29B 0.093 0,13 102 0,19 

29C 0.0049 0.081 97 0.09 

30 0,0022 0.025 98 0.063 

31 0.064 0.19 103 0.28 

32 0.033 0.11 103 1,8 

33A 0.043 0.19 101 0.14 

33 B 0.81 0.67, ~4 87 ND 

33C 0.02 0.073 99 0.067 

34 0.25 0,46 101 1.8 

35A 0.008 0.16 97 0,3 

35 B 0.07 0.17 99 0,074 

35C 0.005 0.089 97 0,051 

36A 0.04 0.18 98 0.1 

36 B 0.4 0,74 62 ND 

36C 0.011 0.1 101 0.066 

37A 0.0078 0.028 100 0,12 

37B 0.044 0.16 99 0.11 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fxM 

RORyt reporter 

Assay, SC50 j.iM 

RORyt reporter 
Assay, % inhibition 

@ 6 fxM 

Human Thl7 

Assay, IC50 j.iM 

37C 0,0035 0.11 102 0.15 

38 0,0039 -0.007 93 ND 

39 0.021 0.057 97 ND 

40 0.02 0,31 90 0,25 

41 0.029 0,12 107 0.2 

42 0.36 0.18 96 ND 

43 0.049 0.059 112 0.089 

44 0.015 0,057 96 0,082 

45 0.068 0.13 103 0,1 

46 0.022 0.052 89 ND 

47 0.14 0,17 102 0,18 

48 0.01 0.058 100 0,04 

49 0.33 1.8 77 ND 

50 0.32 >6 71 ND 

51 1.1 1,9 98 ND 

52 1.9 >6 34 ND 

53 0.037 0.046 101 ND 

54A ND ND ND ND 

54 B 0.84 2 86 ND 

54C 0.023 0.098 93 0.057 

55A 7.6 1.7 94 ND 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fxM 

RORyt reporter 

Assay, SC50 j.iM 

RORyt reporter 
Assay, % inhibition 

@ 6 fxM 

Human Thl7 

Assay, IC50 j.iM 

55 B >81 2,4 85 ND 

55C 3.5 3,2 92 ND 

56 0.00029 0.012. 102 ND 

57 0.0084 0.057 100 ND 

58A ND ND ND ND 

58B 0.014 0.055 103 0.1 

58C 0.27 0.66 109 ND 

59A ND ND ND ND 

59B 0,0044 0.14 106 0.098 

59C 0.22 0.57 108 ND 

60A 0.018 0.069 102 ND 

60 B 0.033 0.059 107 0,17 

60C 0.02 0.046 100 0,16 

61 0.005 0.0066, <0.002 91 0.0042 

62A 0,0095 0,098 97 ND 

62 B 0.033 0.13 99 0,1 

62C 0.0015 0.12 102 0.064 

63A 0.037 0.11 90 ND 

63 B 0.35 0,77 88 ND 

63C 0.0062 0,14 94 0.038 

64A 0.063 0.033 99 ND 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fxM 

RORyt reporter 

Assay, SC50 j.iM 

RORyt reporter 
Assay, % inhibition 

@ 6 fxM 

Human Thl7 

Assay, IC50 j.iM 

64 B 0.45 0.56 101 ND 

64C 0.016 0.096, ~0.5 94 0.086 

65A ND ND ND ND 

65 B 0.14 0.13 101 0.22 

65C 0.0042 0.046 100 0.045 

66A ND ND ND ND 

66 B 0.27 0.42. 95 1.1 

66C 0.0079 0.029 101 0.04 

67A 0.018 0.044 115 ND 

67 B 0.0063 0.035 101 0.01 

67C 0.057 0 1? 101 0.1 

68A 0.0083 0.21 99 ND 

68 B 0.0021 -0.05 96 0.01 

68C 0.03 0.21 100 0.2 

69 0.05 0.17 103 ND 

70A ND ND ND ND 

70 B 1.1 1 101 ND 

70C 16 1.6 85 ND 

71A ND 0.11 97 ND 

71B 0.0016 0.011 105 0.011 

71C 0.13 0.26 103 0.3 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fxM 

RORyt reporter 

Assay, SC50 j.iM 

RORyt reporter 
Assay, % inhibition 

@ 6 fxM 

Human Thl7 

Assay, IC50 j.iM 

72 A ND ND ND ND 

72 B 0.00071 0.031 99 0.025 

72C 0.0071 0.047 100 0.055 

73A ND ND ND ND 

73 B 0.0045 0.046 97 0.02 

73C 0.034 0.31 99 0.13 

74A ND ND ND ND 

74 B 1.3 0.17 95 0.091 

74C 21 0.93 90 ND 

75 A ND ND ND ND 

75 B 8.6 >6 39 ND 

75 C 0.15 0.18 90 0.14 

76 A ND ND ND ND 

76 B 0.076 0.12. 102 ND 

76C 0.015 0.045 101 0.033 

77A 0.0011 0.032, -0.008 103 ND 

77 B 0.32 0.25 98 0.36 

77C 0.00014 0.0075, ~0.003 100 0.0021 

78 A 0.00052 0.011 97 ND 

78 B 0.12 0.15 94 ND 

78C 0.00028 0.0017 99 0.004 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fxM 

RORyt reporter 

Assay, SC50 j.iM 

RORyt reporter 
Assay, % inhibition 

@ 6 fxM 

Human Thl7 

Assay, IC50 j.iM 

79 A ND ND ND ND 

79 B 0.057 0.038 99 0.052 

79C 0.000024 0.0025 94 0.0015 

80A 0.00014 0.011 103 ND 

80 B 0.00011 0.0030, ~0.004 92 0.05 

80C 0.000026 0.0048, ~0.0S 93 0.002 

81A 0.00012 0.002.1 104 ND 

81B 0.00005 0.0020, -0.0002 104 0.0022 

81C 0.00012 0.0050, -0.0001 103 0.002 

82 0.00063 0.0066 94 ND 

83A 0.012 0.039 104 ND 

83 B 0.0047 0.024, ~0.07 100 0.016 

83C 0.077 0.14 103 0.12 

84 ND ND ND ND 

85 0.085 0.29 97 0.3 

86 ND ND ND ND 

87A ND ND ND ND 

87 B 2.3 0.85 95 ND 

87C 0.0013 0.012 99 0.0045 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fiM 

RORyt reporter 

Assay, IC50 jiM 

RORyt reporter 

Assay, % inhibition 

@ 6 fiM 

Human Thl7 

Assay, IC50 jiM 

88A ND ND ND ND 

88 B 0.029 0.14 96 ND 

88C 0.00004 0.0088 95 0.0028 

89 0.00077 0.021 102 ND 

90A 0.00044 0.011 98 ND 

90 B 0.00056 -0.004 98 0.012 

90C 0.00032 0.0054 98 0.0061 

91A 0.00025 0.0022 100 ND 

91B 0.0061 0.029 97 0.022 

91C 0.00023 -0.006 102 0.0025 

92A 0.0025 0.029 100 ND 

92 B 0.012 0.1 96 0.034 

92C 0.0014 0.017 97 0.0086 

93 0.000017 0.16 87 0.01 

94A 0.012 0.069 98 ND 

94 B 0.098 0.21 96 1.9 

94C 0.0065 0.16 95 0.048 

95 0.018 0.16 99 ND 

96A 0.0019 0.0078 99 ND 

96B 0.048 0.16 97 0.05 

96C 0.0022 0.018 97 0.0045 
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Table I, continued 

Example 

Number 

ThermoFluor® 

Assay, Kd fxM 

RORyt reporter 

Assay, SC50 j.iM 

RORyt reporter 
Assay, % inhibition 

@ 6 fxM 

Human Thl7 

Assay, IC50 j.iM 

97A 0.0014 0.0042 100 0.0014 

97B 0.0014 0.0059 98 0.0034 

97C 0.00064 "0.004 99 0.015 

Ail data shown in Table 1 is either the value of one data point or the average of more than one 

data point, in cases where more than one value is shown in a table cell, values with qualifiers 

such as > or < shown on the right side of the table cell could not be included in the averaging 

calculation for the value shown on the left side of the table cell. 

ND - no data 

While the foregoing specification teaches the principles of the present invention, with examples 

provided for the purpose of illustration, it will be understood that the practice of the invention 

encompasses all of the usual variations, adaptations a.nd/or modifications as come within the 

scope of the following claims and their equivalents. 

All documents cited herein are incorporated by reference. 
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What is claimed is: 

I. A compound of Formula I wherein: 

R4 R5 
| 
'V 
N 

R8 Formula I 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pwidazyl, piperidinyl, quinazolinyl, cinnolinyl, benzothiazolyl, indazolyl, 

tetrahydropyranyl, tetrahydrofuranyl, fiiranyl, phenyl, oxazolyl, isoxazolyl, thiophenyl, 

benzoxazolyi, benzimidazolyL indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said 

pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, 

benzothiazolyl, indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolyi, benzimidazolyl, indolyl, 

quinolinyl, and pyrazolyl are optionally substituted with C(0)C(i_4)alkyl, C(0)NH2, C(0)NHC(j_ 

2)alkyl, C(O)N(C0.2)alkyl)2, NHC(0)C(t^alkyl, NHS02C(t^alkyl, C(M)alkyl, CF3, CH2CF3, CI, 

F, -CN, OC(i-4)alkyI,N{C(!_4!aikyl)2, -(CH2)3OCH3, SC(M)alkyl, OH, C02H, C02C(M)alkyl, 

C(0)CF3, S02CF3, OCF3, OCHF2, SO2CH3, SO2NH2, S02NHC(i-2)alkyl, S02N(C(i.2)alkyl)2, 

C(0)NHS02CH3, or OCI !.•()("I h: and optionally substituted with up to two additional 

substituents independently selected from the group consisting of CI, C(f.2)alkyl, SCH3, OC(j_ 

2)alkyl, CF3, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl 

are optionally substituted with up to two substituents independently selected from the group 

consisting of S02CH3, S02NH2, C(0)NH2, -CN, OC(i-2)alkyl, (CH2)(2..3)OCH3, SCH3, CF3, F, CI, 

and C(i_2)alkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with C(i-2;.alkyl; 

and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl are optionally 

substituted with up to three additional substituents independently selected from the group 

consisting of C(0)NHC(i-2)alkyl, C(0)N(C(i.2)alkyl)2, NHC(0)C(i 4)alkyl, NHS02C(i-4)alkyl, 

C(0)CF3, S02CF3, 802NHC<1.2)alkyl, S()3X((\; 2iaikyi},. C(0)NHS02CH3, S02CH3, S02NH2, 

C(0)NH2, -CN, OC(j.4)alkyl, (CI I }., !;()C!! , SC(M)alkyl, CF3, F, CI, and C(i.4)alkyl; 

Rz is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl, 

azetidin-3-yl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, N-
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acetyl piperidinyl, l-H-piperidinyl, N-Boc-piperidinyl, N-C(j_3)alkyl-piperidinyl, thiazolyl, 

pyridazyl, pyrazinyl, l-(3-methoxypropyl)-imidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl; 

wherein said imidazolyl is optionally substituted with up to three additional substituents 

independently selected from the group consisting of C(f.2)alkyl, SCH3, OQi^alkyl, CF3, -CN, F, 

and CI; and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl, are optionally 

substituted with up to three additional substituents independently selected from the group 

consisting of S02CH3, S02NH2, C(0)NH2, -CN, OC(!.2)aikyl, (CH2)(2.3)OCH3, SCH3, CF3, F, CI, 

or C(j.2)alkyl; and said triazolyl thiazolyl, oxazolyl and isoxazolyl are optionally substituted with 

up to two substituents independently selected from the group consisting of SO2CH3, SO2NH2, 

C(G)NH2, -CN, OC(i..2)alkyl, (( ! I2); SCH3, CF3, F, CI, and C\, ailkyi; and said 

thiadiazolyl and oxadiazolyl are optionally substituted with C(i„2)alkyl; and said pyrazolyl is 

optionally substituted with up to three CH3 groups; 

R3 is H, OH, OCFI3, or \! 1 •: 

R4 is H, or F; 

R5 is H, CI, -CN, CF3, SC,(3 4)alkyl, 0C(i.4)alkyl, OIL C,, i.aikyLN(CH3)OCH3, NH(C(i. 

4)a]kyl)j N(C(i-4)alkyl)2, or 4-hydroxy-piperidinyl; 

R6 is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said pyrimidinyl, pyridazyl, or pyrazinyl are optionally substituted with CI, F, CH3, 

SCH3, OC(i_4)alkyl, -CN, CONH2, S02NH2, or S02CH3; and wherein said phenyl or saidpyridy! 

is optionally substituted up to two times with OCF3, S02C(i_4)alkyl, CF3, CHF2, pyrazolyl, 

triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, C(Mjalkyl, C(3.4)Cycloalkyl, 0C(M)a1kyl, 

N(CH3)2, SO2NH2, S02NHCH3, S02N(CH3)2, CONH2, COMICIh. CON(CH3)2, CI, F, -CN, 

C02H, OH, CH2OH, NHCOC(i.2)aikyl, COC(3_2)alkyl, SCH3> C02Ca.4)allvyl, NH2, NHC0..2)alkyl, 

or 0CH2CF3; wherein the selection of each optional substituent is independent; and wherein said 

pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, and thiazolyl are optionally substituted with 

CHi; 

R7 is H, CI, -CN, C(i-4)alkyl, OC(i_4)alkylCF3, OCF3, OCHF2, 0CH2CH20Ca_4)alkyL CF3, 

SCH3, C(M)alkylNA1A2, CH2OC(2.3)aikylNA!A2, NAJA2, C(0)NAf A2, CH2NHC(2.3)alkylNA!A2, 

CH2N(CH3)C(2-3)alkylNA1A2, NHC(2-3)alkylNA1A2, N(CH3)C(2^)alkylNA1 A2, 0Ci2_4)alkylNA! A2, 

OC, ]_4)alkyl, OCH2-( 1 -methyl)-imidazol-2-yl, phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, 

pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; wherein said phenyl, thiophenyl, furyl, pyrazolyl, 
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imidazolyl, pyridyl, pyridazyl, pyrazinyl, and pyrimidinyl are optionally substituted with up to 

three substituents independently selected from the group consisting of F, CI, CH3, CF3, and 

QC&; 

A1 is H, or C, j-4,a.lkyl; 

A2 is H, C(j-4>alkyl, C(i-4)alkylOC(]-4;,alkyl, C( j^alkylOH, C(0)C(]-4)alkyl, or OCfi^alkyl 

or A1 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 

-Rh 

V^N 

-N 

Y Y 
O O 

r 

-S-N 
4-u 

o *cr cf""F 
-N; 

UF 
-N 

V 
?a ~K 

Ra 

/ \ / 

\ 
\ / 

V. 
o 

/' \ 
''b T V. 

-Rh N-Rb 

CF3 
5 !» ? 

is H, OC(M)alkyl, CH2OH, NH(CH3), 

NH, 
and 

/ \ 
-N N-Rb 

^3)2, NH2, CH3, F, CF:.. S02CH3, or OH; 

Rb is H, C02C(CH3)3, C(i_4)a.lkyl, C(())C,, ;,aikyl. S02C(M)alkyl, CI I. CI KT;.. CH2CF3, 

CH2-cyclopropyl, phenyl, CH?-phenyl, or C(3_6)cycloalkyl; 

R8 is H, C(i.3)alkyl, QQi^alkyl, CF3, NH?, NHCH3, -CN, or F; 

R.9 is H, or F; 

and pharmaceutically acceptable salts thereof; 

provided that (4-chloro-2-m.ethoxy-3-(4-(triflu.oromethyl)benzyl.)quinolin-6-yl.)bis(.1,2,5-

trimethyl-lH-imidazoI-4-yl)methanol, N-(2-((3-(4-(l H-pyrazol-1-yl)benzyl.)-6-((4-

chlorophenyl)(hydroxy)(l-methyl-1 H-imidazol-5-yl)methyl)-4-hydroxyquinolin-2-

yl)oxy)ethyl)acetamide and (3-(4-( 1 H-pyrazol-1 -yl)benzyl)-4-chloro-2-(4-methylpiperazin-1 -

yl)qumo!in-6-yl)(l -methyl-1 H-imidazo l-5-yl)(6-(trifluoromethyl)pyridin-3-yl)metbanol are 

excluded from the claim. 
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2. A compound of claim I wherein: 

Rs is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, imidazolyl, phenyl, thiophenyl, 

benzoxazolyi, pyrazolyl, pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, or 

quinolinyl are optionally substituted with C(0)C(i_4;.alkyl, C(0)NH2, Qj^alkyl, CF3, CH2CF3, CI, 

F, -CN, OC(i..4)a3ky 1, N(C(i..4}alkyl)2, ~(CH2)3GCH3, SQi^alkyl, OH, CO-H. C02C(;.4)alkyl, 

OCF3, OCHF2, SO2CH3, SO2NH2, or OCH2OCH3; and optionally substituted with up to two 

additional substituents independently selected from the group consisting of CI, C(j.2)alkyl, SCH3, 

OC(j-2)alkyl, CF3, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and 

thiazolyl are optionally substituted with up to two substituents independently selected from the 

group consisting of S02CH3, S02NH2, C(0)NH2, -CN, OC(i„2)alkyl, (CH2)(2.3)QCH3, SCH3, CF3, 

F, CI, and C(3..2)alkyl; and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to 

three additional substituents independently selected from the group consisting of S02CH3, 

S02NH2, ('•;(})N112. -CN, OC(M)alkyl, (CH2)(2.3)OCH3, SC0.4)alkyl, CF3, F, CI, and C(34)aikyl; 

R2 is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl, 

oxazolyl, isoxazolyl, N-aeetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-

yl, N-acetyl piperidinyl, 1 -H-piperidinyl, N-Boc-piperidinyl, N-C(i..3)alkyl-piperidinyl, thiazolyl, 

pyridazyl, pyrazinyl, l-(3-methoxypropyl)-im.idazolyl, or l-C(i-2)alkyl imidazolyl; wherein said 

1-C(3.2)alkyl imidazolyl is optionally substituted with up to two additional substituents 

independently selected from the group consisting of Qi^alkyl, SCH3, OC(].2)alkyl, CF3, -CN, F, 

and CI; and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to three 

additional substituents independently selected from the group consisting of 802CH3, S02NH2, 

C(0)NH2, -CN, OC(i-2)alkyl, (CH2)(2.3)OCH3, SCH3, CF3, F, CI, and C(i.2)alkyl; and said 

thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up to two substituents 

independently selected from the group consisting of 802CH3, 802NH2, C(0)NH2, -CN, OQj. 

2)alkyl, (CH2)(2-3)OCH3, SCH3, CF3, F, CI, and C(i.2)alkyl; and said 1-methyl pyrazolyl is 

optionally substituted with up to two additional CH3 groups; 

R6 is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said phenyl or said pyridyl is optionally substituted with OCF3, SOjCn^alkyl, CF3, 
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CHF2, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Qj^alkyl, Q^cycloalkyl, 

OC(!_4)alkyl, N(CH3)2, S02NH2, SO?NHCH3, SQ?N(CH3)?, CONH2, ("ONHCIS, CON(CH3)?, CI, 

F,-CN, C02H, OH, CH2OH, NHCOC(i-2)alkyl, COC(i-2)alkyl, or SCH3; 

R7 is H, CL -CN, C(i-4).alkyl, OC(f^)alkylCF3, OCH2CH?OC04)alkyL CF3, SCH3, 

CH2NA!A2, CH2QC(2-3)alkylNA!A2, NA*A2, C(0)NA!A2, N(CH3)C(2_4)alkylNA3 A2, 0C(2_ 

4)alkylNA*A2, OC(M)alkyl, OCH2-( 1 -methyl)-imidazol-2-yl, furyl, pyrazolyl, imidazolyl, pyridyl, 

pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is optionally 

substituted with one CH3 group; 

A1 is, H or C(i 4)alkyl; 

A" is H, C(i.4)alk.yl, C(i4)al_kylOC(i.4)alkyl, C(3 4)alkylOH, C(0)C(i-4)alk.yl, or OC(3 4)alkyl; 

or A1 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 

Ra is H, (X ;: i.aikyL CH2OH, NFI(CH3), N(CH3)2, NH?, CH3, F, or OH; 

Rb is H, C02C(CH3)3, C(!4)alkyl, C(0)C(J .4)alkyl, S02C(i4)alkyI, CH2CH2CF3, CH2CF3, 

CH2-cyclopropyl, phenyl, CH2-phenyl, or C,: ;,.c\ c!oalk\ !: 

R8 is H, CH3, OCH3, or F; 

and pharmaceutically acceptable salts thereof, 

3. A compound of claim 2 wherein: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide, 

imidazolyl, phenyl, thiophenyl, benzoxazolyi, and pyrazolyl are optionally substituted with 

C(0)C(i4)aikyl, C(0)NH2, C^{.4>alkyl, CF3, CH2CF3, CI, F, -CN, OC^i^alkyl, N(C(;.4)alkylj2, • 

(CH2)3OCH3, SC(]-4)alkyl, OH, C02H, CO?C(14)alkyL OCF3, OCHF2, S02CH3, S02NH2, or 
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QCH2OCH3; and optionally substituted with up to two additional substituents independently 

selected from the group consisting of CI, OCH3, and CH3; and wherein said triazolyl, oxazolyl, 

isoxazolyl, and thiazolyl are optionally substituted with one or two CH3 groups; 

Rz is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, I-methyl pyrazolyl, pyrimidinyl, 

pyrazinyl, oxazolyl, isoxazolyl, N-aeetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yL N-Boc-

azefidin-3-yl, N-acetyl piperidinyl, l-H-piperidinyl, N-Boc-piperidinyl, N-Qj.2)alkyl-piperidinyl, 

thiazolyl, pyridazyl, 1 -(3-methoxypropyl)-imidazolyl, or l-Qf^alkyl imidazolyl; wherein said 1-

C(i-2;.alkyl imidazolyl is optionally substituted with up to two additional CH3 groups, or one 

substituent selected from the group consisting of SCH3, and CI; and said pyridyl, and pyridyl-N-

oxide are optionally substituted with up to two subsitutents independently selected from, the 

group consisting of SO2CH3, SO2NH2, C(0)NH2, -CN, OCH3, CF3, CI, and CH3; and said 

thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up to two CPI3 groups; and said 

1-methyl pyrazolyl is optionally substituted with up to two additional CH3 groups; 

R6 is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl; 

wherein said phenyl or saidpyridy! is optionally substituted with OCF3, SO2CH3, CF3, CHF2, 

pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, (11:. (>('!!:. X(( II:).. SO2NH2, 

CONFI2, CI, F, -CN, C()2II. OH, CH2OH, NHCOCH3, or COCH3; 

R7 is H, CI, -CN, C(i.4)alkyl, OC(i.4)alkylCF3, OCH2CH2OC(]^)alkyl, CF3, SCH3, NA!A2, 

C(0)XA\V'. N(CH3)C(2-4)alkylNA1A2, OC^alkylNA1 A2, OC0.4)alkyl, OCH2-(l-methyl)-

imidazol-2-yl, imidazolyl, fiiryi, pyrazolyl, pyridyl, or pyrimidinyl; wherein said imidazolyl or 

pyrazolyl is optionally substituted with one CPI3 group; 

A1 is H, or Cn_4)alkyl; 

A2 is H, C(i_4)alkyl, C(i.4)aIkylOC(i.4)alkyl, C(j.4)alkylOH, C(0)Cn.4)alkyl, or OC(j.4)alkyl; 

or A5 and A2 may be taken together with their attached nitrogen to form a ring selected from the 

group consisting of: 

/---x 

f-N O -|-N N-Rjj 
\—/ _ and \—/ ; 

Ra is H, F, OC( j-4)alkyi, or OH; 

Rb is C(:_4)alkyl, C(0)CH3, or phenyl; 
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and pharmaceutically acceptable salts thereof, 

4. A compound of claim 3 wherein: 

R1 is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide, 

pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl, 

thiophenyl, benzoxazolyi, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide, 

imidazolyl, phenyl, thiophenyl, benzoxazolyi, and pyrazolyl are optionally substituted with 

SO2CH3, C(0)CH3, C(0)NH2, CI-I3, CH2CH3, CF3, CI, F, -CN, 0CH3, N(CH3)2, -(CH,M)CH:. 

SCH3, OH, C02H, C02C(CH3)3, or OCFI2QCH3; and optionally substituted with up to two 

additional substituents independently selected from, the group consisting of CI, OCH3, and CH3; 

and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one 

or two CFI3 groups; 
0 R" is 1 -methyl-1,2,3-t.riazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazol-4-yl, 

pyrimidin-5-yl, pyridazyl, pyrazin-2-yl, isoxazolyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-

azetidin-3-yl, N-Boc-azetidin-3-yl, N-acetyl piperidinyl, l-H-piperidinyl, N-Boc-piperidinyl, N-

C(3_2)alkyl-piperidinyl, thiazol-5-yl, 1 -(3-methoxypropyl)-imidazol-5-yl, or l~C(i.2)aiky! 

imidazol-5-yl; wherein said 1-C(i_2)a3kyl imidazol-5-yl is optionally substituted with up to two 

additional CH3 groups, or one substituent selected from the group consisting of 8CPI3, and CI; 

and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to two substituents 

independently selected from the group consisting of C(0)NH2, -CN, OCH3, CF3, CI, and CH3; 

and said thiazol-5-yl, and said isoxazolyl are optionally substituted with up to two CFI3 groups; 

and said 1-methyl pyrazol-4-yl is optionally substituted with up to two additional CH3 groups; 

R5 is H, CI, -CN, CF3, SCH3, OQ^alkyl, OH, Qi^alkyl, \{C! i:}OCI h. NH(C{3.2)aikyl}. 

N(C, ]_2)alkyl)2, or 4-hydroxy-piperidinyl; 

R6 is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is 

optionally substituted with OCF3, S02CH3, CF3, CHF2, imidazol-l-yl, pyrazol-l-yl, 1,2,4-triazol-

l-yl, CH3, 0CH3, CI, F, or -CN; 

R7 is H, CI, -CN, C(i-4)aikyl, OC.H2.CF3, OCH2CH2OCH3, CF3, SCH3, NAf A2, 

C(0)'NHCH3, N(CH3)CH2CH2NA]A2, 0CH2CH2NAJA2, OC(].3)alkyl, OCH2-(l-methyl)-

imidazol-2-yl, imidazol-2-yl, fur-2-yl, pyrazol-4-yl, pyrid-3-yl, or pyrimidin-5-yl; wherein said 

imidazolyl or pyrazolyl is optionally substituted with one CH3 group; 
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A1 is H, or C(i_4)alkyl; 

A"' is H, C(t_4)alkyl, C(i^alkylOQt^alkyl, C(M)aikylOH, C(0)Co-2)alkyl, or OCH3; or A1 

and A2 may be taken together with their attached nitrogen to form a ring selected from the group 

consisting of: 

Ra is H, F, OCH3, or OH; 

Rb is (11:. or phenyl; 

and pharmaceutical ly acceptable salts thereof. 

5. A compound of claim 4 wherein: 

R' is imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl, thiazolyl, pyridyl, piperidinyl, 

phenyl, or oxazolyl; wherein said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally 

substituted with S02CH3, C(0)CH3, CH3, CF3, CI, F, -CN, OCH3, -CF3, or N(CH3)2; and 

optionally substituted with up to one additional group independently selected from CI, OCH3, 

and CH3; and wherein said triazolyl, oxazolyl, and thiazolyl are optionally substituted with one 

or two CH3 groups; 

Rz is 1 -methyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-methyl pyrazol-4-yl, thiazol-5-yl, N-acetyl-

piperidin-4-yl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, 1,2-

dimethyl imidazol-5-yl or 1 -methyl imidazol-5-yl; 

R3 is OH, or NH2; 

R4 is H; 

R5 is H, CL -CN, CF3, CH3, OH, N(CH3)OCH3, or OCH,; 

R6 is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is 

optionally substituted with pyrazol-1 -yl, 1,2,4-triazol-l-yl, CF3, OCH3, SO?CH3, CI, F, or -CN; 

R7 is CL -CN, CF3, C(i-4)alkyl, NA'A2, C(0)NHCH3, OCH2CH2OCH3, 1-methyl 

imidazol-2-yl, 1-methyl p>xazol-4-yL or OC(i-2!alkyl; 

A1 is C(i_2)alkyl; 
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A2 is C(i.2)alkyl, CH2CH2OCH3, or OCH3; or A1 and Az may be taken together with their 

attached nitrogen to form a ring selected from the group consisting of: 

f \ 
—Ra TNVXC -1-N j "|"N 0 $ N/ a, Fj W,and 5 V—/ ; 

Ra is OH, OCH:. F, or H; 

R9 is H; 

and pharmaceutically acceptable salts thereof. 

6. A compound of claim 5 wherein: 

Rs is imidazolyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, or oxazolyl: wherein 

said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally substituted with CfQ)CH?, CH3, 

CF3, CL F, -CN, OCH3, or N(CHj)2; and optionally substituted with up to one additional group 

independently selected from. CI, OCH3, and CH3; and wherein said triazolyl, oxazolyl, and 

thiazolyl are optionally substituted with one or two CH3 groups; 

Rz is 1 -methyl-1,2-3triazol~5~yl, pyrid-3-yl, 1-methyl pyrazol-4-yl, thiazol-5-yL N-acetyl-

piperidin-4-yl, .1,2-dimethyl imidazol-5-yl or 1-methyl imidazol-5-yl; 

R3 is OH; 

R.5 is H, CI, -CN, CF3, CH :. or OCH3; 

R6 is phenyl, thiophen-2-yl, benzothiophen-2-yl; wherein said phenyl is optionally 

substituted with pyrazol-l-yl, 1,2,4-triazol-l-yl, OCH3, S02CH3, CI, F, CF3, or -CN; 

R* is CI, -CN, ( H:. NA!A2, C(0)NHCH3, or OC,; 2ialkvl: 

A1 is C(i_2)alkyl; 

A2 is C(i_2)alkyl, or OCH3; or A1 and A' may be taken together with their attached 

nitrogen to form a ring which is: 

and pharmaceutically acceptable salts thereof. 

7. A compound of claim 1 selected from the group consisting of: 
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8. A compound of claim 1 selected from the group consisting of: 
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9. A compound which is 
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10. A pharmaceutical composition, comprising a compound of claim 1 and a pharmaceutically 

acceptable carrier. 

3 3. A pharmaceutical composition made by mixing a compound of claim 1 and a 

pharmaceutically acceptable carrier. 

12. A process for making a pharmaceutical composition comprising mixing a compound of 

claim 1 and a pharmaceutically acceptable carrier. 

13. A method for treating or ameliorating a RORyt mediated inflammatory syndrome, disorder 

or disease comprising administering to a subject in need thereof an effective amount of a 

compound of claim 1. 

14. The method of claim 13, wherein the disease is selected from the group consisting of: 

rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis, 

ankylosing spondylitis, Crohn's disease, neutrophilic asthma, steroid resistant asthma, multiple 

sclerosis, systemic lupus erythematosus, and ulcerative colitis. 

15. The method of claim 13, wherein the disease is psoriasis. 

16. The method of claim 13, wherein the disease is rheumatoid arthritis. 
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17. The method of claim 13, wherein the disease is ulcerative colitis. 

18. The method of claim 13, wherein the disease is Crohn's disease. 

19. The method of claim 13, wherein the disease is multiple sclerosis. 

20. The method of claim 13, wherein the disease is neutrophilic asthma. 

21. The method of claim 13, wherein the disease is steroid resistant asthma. 

22. The method of claim 13, wherein the disease is psoriatic arthritis. 

23. The method of claim 13, wherein the disease is ankylosing spondylitis. 

24. The method of claim 13, wherein the disease is systemic lupus erythematosus. 

25. The method of claim 13, wherein the disease is chronic obstructive pulmonary disorder. 

26. A method of treating or ameliorating a syndrome, disorder or disease, in a subject in need 

thereof comprising administering to the subject an effective amount of a compound of claim 1 or 

composition or medicament thereof in a combination therapy with one or more anti­

inflammatory agents, or immunosuppressive agents, wherein said syndrome, disorder or disease 

is selected from the group consisting of: rheumatoid arthritis, and psoriasis. 


