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wherein said syndrome, disorder or disease is theumatoid arthritis or psoriasis. The invention also comprises a method of modulating

O RORyt activity in a mammal by administration ot a therapeutically effective amount of at least one compound of claim 1.
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PHENYL LINKED QUINOLINYL MODULATORS OF RORyt

FIELD OF THE INVENTION

The nvention 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 arc uscful for preventing, treating or amcliorating an RORyt

mediated mflammatory syndrome, disorder or disease.

BACKGROUND OF THE INVENTION

Retinoic acid-related nuclear receptor gamma t (RORvyt) is a nuclear receptor, exclusively
cxpressed in cells of the immune system, and a key transcription factor driving Th17 cell
differentiation. Thi17 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 1L-23 receptor, for their maintenance and cxpansion.  Th17 cells produce several
proinflammatory cytokines including 1L-17A, IL-17F, 1L-21, and IL-22 (Ko, T., E. Betteli, et
al. (2009). "IL-17 and Thi7 Cells.” Anmu Rev Immunol 27 485-517.), which stimulate tissue
cells to produce a pancl of inflammatory chemokines, cyiokines and metalloproteases, and
promote recruitment of gramiiocytes (Kolls, J. K. and A. Linden (2004). "Interleukin-17
family members and inflammation.” Immunity 21{(4): 467-76; Stamp, L. K., M. J. James, ctal
(2004}, "Interlcukin-17: the missing link between T-cell accumulation and cffector cell actions
in theumatoid arthritis" Immunol Cell Biol 82(1): 1-9). Th17 cells have been shown to be the
major pathogenic population in several models of antoimmune inflammation, including collagen-
induced arthritis {(CIA} and cxperimental autoimmunc cncephalomyelitis (EAE) (Dong, C.
(2006). "Diversification of T-helper-cell lincages: finding the family root of IL-17-producing
celis.” Nat Rev Immunol 6(4) 329-33; McKenzie, B. S., R, A, Kastelein, ot al. {2006},
"Understanding the 1L-23-1L-17 imumune pathway.” Trends Tmmaunol 27(1) 17-23.). RORyt-
deficient mice arc healthy and reproduce normally, but have shown impaired Thil7 cell
differentiation in vitro, a significantly reduced Th17 cell population in vivo, and decreased
susceptibility to EAE (Ivanov, 1, B. S. McKenzie, et al. (2006). "The orphan nuclear receptor

RORgammat directs the differentiation program of proinflammatory 1IL-17+ T helper cells.” Cell
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126¢6). 1121-33.). Mice deficient for 1L-23, a cytokine required for Thi7 cell survival, fail to
produce Thi7 celis and are resistant to EAE, CIA, and inflammatory bowel discase (IBD) (Cua,
D, J., J. Sherlock, et al. (2003). "Intericukin-23 rather than interleukin-12 is the critical
cytokine for autoimmunce inflammation of the brain.” Nature 421(6924}). 744-8. ; Langrish, C.
L., Y. Chen, ot al. 2005y, "IL-23 drives a pathogenic T ccll population that induces
autoiramune inflaromation.” § Exp Med 201(2): 233-40; Yen, D, 1. Cheung, ot al. (2006). "IL-
23 1s essential for T cell-mediated colitis and promotes mflammmation via IL-17 and IL-6." J Clin
fnvest H6{5y 1310-6.). Consistent with these findings, an anti-IL23-specific monoclonal
antibody blocks development of psoriasis-like inflaromation in a murine disease model (Tonel,
G., C. Conrad, ¢t al. "Cutting edge: A critical functional role for 1L-23 in psoriasis.” J Immunol

185¢10); 5688-91).

In humans, a nomber of observations support the vole of the IL-23/Thl7 pathway in the
pathogenesis of inflammatory diseases. 1L-17, the kev cytokine produced by Thi7 celis, is
expressed at elevated levels in a variety of allergic and autoimmme diseases (Barczyk, A., W,
Picrzchala, et al. (2003}, "interleukin-17 in spuhum 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 S2(1): 65-70. ; Lock, C., G.
Hermans, et al. (2002). "Gene-microarray analysis of multiple sclerosis lesions yields new
targets validated in autoimmune encephalomyvelitis.™ Nat Med 8(Sy: 500-8. ; Krueger, J. G, 5.
Fretzin, et al. "IL-17A is cssential for cell activation and inflammatory gene circuits in subjects
with psoriasis.” J Allergy Clin Immunol 133{1): 145-154 ¢9.). Furthermore, human genetic
studics have shown association of polymorphisms in the genes for Thi7 cell-surface receptors,
1L-23R and CCRS, with susceptibility to IBD, multiple sclerosis {MS), rheumatoid arthritis (RA)
and psoriasis {Gazouli, M., 1. Pachoula, ¢t al. "NODZ/CARDIS, ATGI6L1 and IL23R gene
polymorphisms and childhood-onset of Crohn's discase.” World F Gastroenterol 16(14): 1753-8.
, Nungz, C., B. Dema, ot al. (2008). "HL.23R: a susceptibility locus for celiac discase and
multipie sclerosis?” Genes Immun 9{4): 289-93. ; Bowes, J. and A. Barton "The genctics of
psoriatic arthritis: lessons from genome-wide association studies." Discov Med 1({52): 177-83;
Kochi, Y., Y. Okada, ct al. "A rcgulatory variant in CCRS is associated with rheumatoid

arthritis susceptibility.” Nat Genet 42(6): 515-9.}.

o]



WO 2014/062667 PCT/US2013/065026

Ustekinumab (Stelara®), an anti-pd0 monoclonal antibody blocking both 1IL-12 and [L-23, is
approved for the treatmment of adult patients (18 vears or older), with moderate to scvere plaque
psoriasis, who are candidates for phototherapy or systemic therapy., Currently, monoclonal
antibodies specifically targeting only 1L-23, to more sclectively inhibit the Thi7 subset, are also
in clinical development for psoriasis {(Garber K. (20113, “Psoriasis: from bed to beoch and
back” Nat Biotech 29, 563-566), further implicating the froportant role of the 1L-23- and RORyt-
driven Th17 pathway in this discase. Results from recent phase U clinical studies strongly
support this hypothesis, as anti-li-17 receptor and anmti-IL-17 therapeutic antibodies both
demonstrated high levels of efficacy in patients with chronic psoriasis (Papp, K. A,
"Brodalumab, an anti-interleukin-17-receptor antibody for psoriasis.” N Engl J Med 2012
366(13) 1181-9. ; Leonards, C., R. Matheson, ¢t al. "Anti-interleukin-17 monoclonal antibody
ixckizumab in chronic plague psoriasis.” N Engl JF Med 366(13): 1190-9.). Anti-IL-17 antibodics
have also demonstrated clinically relevant responses in carly trials in RA and uveitis (Hucber,
W., Patel, DD, Dryia, T., Wright, A M., Koroleva, L., Bruin, G., Antoni, C., Dracelos, 7., Gold,
MH., Durez, P, Tak, P.P., Gomez-Reino, 1., Foster, C.8., Kim, RY., Samson, C.M., Falk,
N.S., Chu, D.S,, Callanan, D, Nguven, .13, Rose, K., Haider, A., Di Padova, F. (2010) Effects
of AIN457, a fully human antibody to intericukin-17A, on psoriasis, rheumatoid arthritis, and

uvertis, Scit Transt Med 2, 5272.).

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

an cffective strategy for the treatiment of mumune-mediated inflammatory discases.

SUMMARY OF THE INVENTION

The present invention comprises compounds of Formuda 1

R R Rs
RZ 3 4 5 ®
Ry f SRR ®
o
Rg/\]’/\N R,
Ra Formula ¥
wherein:

3
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R’ is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazoiyl, pyridyl, pyridyt N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, benzothiazolyl, indazolyl,
tetrahydropyranyl, tetrahydrofuranyl, furanyl, phenyl, oxazolyl, isoxazolyl, thiophenyl,
benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said
pyridyl, pyridyl-N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl,
benzothiazolyl, indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolvl, benzimidazolyl, indolyl,
quinolinyl, and pyrazely! are optionally substituted with C{OYCpgallkyl, C{OINH,, C(OINHC,
nalkyl, CLOMN(Cayalkyl)y, NHC(O)YC g palkyl, NHSOCogalkyl, Cagalkyl, CF;, CHCFs, CL
F, -CN, OCaalkyl, N{Cuaalkyl)y, -(CH2):0CH;:, SCiisalkyl, OH, CO:H, CO»Cogalkyl,
C{OYCF», SO,CF;3, OCF;, OCHF,, SO2CH;, SO:NH,, SONHCqpatkyl, SON(Ch malkyl),
COYNHSO;CH;s, or OCH0CH:; and optionally substituted with up to two additional
substituents independently selected from the group cousisting of Cl, Cnalkyl, SCHs, OCq.
nalkyl, CFs, -CN, and F; and wherein said triazolyl, oxazolyvl, isoxazolyl, pyrrolyl, and thiazolyl
are optionally substituted with ap to two substituents independently selected from the group
consisting of SO,CHz, SONH,, C{OINH,, -ON, OCq.palkyl, (CHy e OCH;, SCH;, CF3L F, CL
and C.palkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with Cpalkyl;
and said pyridyl, pyridyvi-~N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl are optionally
substituted with up to three additional substituents independently selected from the group
consisting of C(OYNHCpakkyl, CIOMN(Cnalkvly, NHC(OY rgalkyl, NHSO:Cogalkyl,
CLOYCF2, SOCF;3, SONHC 1 palkyvl, SON{Capalkyl),, CIONHSOCH;, SOCHa, SONH,,
C{OYNH,, -CN, OCq.salkvl, (CH2)o.5OCH; (including ~(CHypOCHs), SCagalkyl, CFs, F, C,
and Cypyatkyl;

R? is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl, N-
acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cispalkyl-piperidiny, thiazolyl,
pyridazyl, pyrazinyl, 1-{3-mcthoxypropyl}-imidazolyi, thiadiazolyl, oxadiazolyl, or imidazolvi;
wherein said imidazolyl is optionally substituted with up to three additional substituents
independently selected from the group consisting of Cypjalkyl, SCHs, OCqpalkyl, CFs, -CINJ F,
and CL and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl, arc optionally
substituted with up to three additional substituents independently sclected from the group
consisting of SOCHs, SONH,, C{OINH,, -CN, OCqpalkyl, (CH) ). OCHs, SCH;, CF5, F, Cl

or Cypalkyl; and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with
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up to two substituents independently selected from the group consisting of SO, CH;, SO.NH;,
C{ONH,, -CN, OCqnalkyl, (CH)»OCH;, SCHs, CFy, F, CL and Cpypjalkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with C(ojalkyl; and said pyrazolyl is
optionally substituted with up to three CH; groups;

R is H, OH, OCH;, or NHy;

RYisH, or F:

R is H, Cl, -CN, CF;, SCqgalkyl, OCgabioyl, OH, Cogpalkyl, N(CH)OCH:, NH(Cq.
palkyly N(Craalkyl)y, or d-hydroxy-pipenidinyl;

R is pyridyl, pyrimidinyl, pyridazyl, pyrazinyl, thiazolyl, isothiazolyl, furanyl,
thiophenyl, oxazolyl, isoxazolvl, imidazolyl, pyrazolyl, pyrrolyl, triazolyl, oxadiazolyl,
thiadiazolyl, or phenyl, any of which is optionally substituted with up to two substitucnts
independently selected froro the group consisting of piperidinyl, pyrrolidinyl, azetidinyl,
pyrazolyl, triazolyl, nudazolyl, -CN, Cygalkyl (including CHs), OCq galkyl, CO)Chgalioyl,
CO-H, COCq galkyl, NH;, NHC L palkyl, N(Cppalkyl)s, SONH,, SON(CHs),, SONH;,
SONHCpalkoyl, SON(C palkyl)y, SCHi, OCHCFs, SOCH;, CFs, CLF, OH, and OCF5;

R7 is H, Cl, -CN, Ciaaliyl, OCq palkylCFs, OCF,, OCHF,, OCHCHL0C ) galkyl, CFs,
SCH3, CpaalkyINATA? (including CHONA'AY), CHLOC 2 salkyINATAT NATAZ, CIOINATAY,
CHoNHC 25alkyINA'AY CHN(CH: ). 5tk yINA A, NHC o 5alkyINATA®, N(CHC.
2alkvINATA® OC o palkyINATAL OCaalkyl, OCH-(1-methyl-imidazol-2-y1, phenyl,
thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinvl, or pyrimidinyl; wherein
said phenyl, thiophenyl, furvl, pyrazolyvl, imidazolyl, pyridyl, pyridazyl, pyrazinyi, and
pyrimidinyl are optionally substituted with up to three substituents independently selected from
the group consisting of F, Cl, CH;, CF;, and OCH;;

AlisH, or Capalkyl;

A'isH, Casalkyl, CoaalkylOCualkyl, CupalkylOH, C(OYCgalkyl, or OCpalkyl;
or A" and A may be taken together with their attached nitrogen to form a ring selected from the

group consisting of:
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R, is H, OCalkyl, CH,OH, NH(CH;), N{CHs),, NH,, CHs, F, CF3, 8G(CHz, or OH;

Ry 1s H, CO,C{CHa}2, Chaalkyl, C{OY i galkyl, SOChpalkyl, CHYCH,CFs, CH,CFs,
CHj-cyelopropyl, phenyl, CHj-phenyl, or Caseycloalkyl;

RYis H, Conalkyl (including CH;), OCxatkyl (including OCHs), CF;, NH,, NHCH;, -
CN,or F;

R isH, or F,
and pharmaceutically acceptable salis thereof,
provided that {4-chloro-3-phenylguinolin-6-yD{1 -methyl-1 H-imidazol-5-y1 }{(pyridin-3-
vhmethanamine, {(4-chlorophenyby(2.4-dichloro-3-(2-chlorophenylquinolin-6-yh{ 1 -methyl- 1 H-
imidazol-2-ylimethanol, (2,4-dichloro-3-phenylquinolin-6-yl}{oxazol-2-yl}{phenylimethanol, (4-
chlorophenyh{2 4-dichloro-3-phenylquinchin-6-yD(2-methyl-4-(trifluoromcthyhthiazol-5-
yhinethanol, (4-chloro-3-phenviquinolin-6-y[3{1-methyl-1 F-imudazol-S-y{pyndin-4-
yhmethanamine, {(4-chlorophenyb(3-(2,6-dichlorophenyliquinolin-6~-y{(1 -methyl- 1 H-imidazol-
S-yhymethanol, (4-chloro-3-phenylquinolin-6-yD(2-(dimethylamino jpyridin-d-yh(1 ~methyl- 1 H-
imidazol-2-yhmethanol, 4-(2-{{4-chloro-6-{{(4~chloropheny ) hydroxy ) I -methyl- 1 H-imidazol-35-
yhirethyl-3-phenyiquinolin-2-yhoxy)ethyijthiomorpholine 1,1~dioxide, 1-(2-{{4-chioro-6-{{4-
chiorophenyihydroxy 1 -methyl-1 H-imidazol-S-yDimethyl)}-3-phenylquinolin-2-
vhoxyiethyhDpyrrolidin-2-one, (2-chloro-4-{dimethyviamino}-3-phenviguinolin-6-vipyridin-2-~

vy pyridin-4-vlymethanol, (4~-chloro-3-phenviguinolin-6-v(2-flucropyridin-4-v}{ 1 -methyl- 1 H-
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imidazol-2-ylimethanol, (4-chloro-2-(1-mcethyl-1 H-pyrazol-d-yi}-3-phenylquinelin-6-yhH4-
chlorophenyh{pyridin-3-ylimethanol, (2. 4-dichloro-3-phenyiquinolin-6-yhidi{pyridin-2-
yvhmethanol, 6-((3-chlorophenyh(hydroxy i 2-(trifluoromethylipyridin-4-yhmethyl)-3-
phenylguinoline-2-carbonitrile, (2.4-dichloro-8-methyl-3-phenylquinolin-6-yH{ L -mcthyl-1 H-
imidazol-4-yli{6-methylpyridin-3-yDmethanol, (4-methoxy-3-phenyl-2-
{trifluoromethyvhquinolin-6-yh{1 -methyl- 1 H-imidazol-S-yD{pynidin-2-vl nethanol, (4-
chlorophenyt)2,4-dichloro-3-(2-chlorophenyhquinolin-6-y 1} I-methyl- 1 H-imidazol-2-
yhmethanol, (2,4-dichloro-3-phenylquinolin-6-yh{(pheny)pyridin-2-vlymethanol, and the
seeond cluting enantioruer of (4-chloro-2-methoxy-3-phenvigoinolin-6-vi){1~-methyl-1 H-
imidazol-5-yhpyrimidin-2-yimethanol (when purified on a chiralecel OD columny are excluded

from the embodiment.

DETAILED DESCRIPTION OF THE INVENTION
The present invention comprises compounds of Fornmida L
Ry Ry Rsg
Rz
o

Rg/\ﬁ\m R,

Ha Formuia §

wherein:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridvl, pyridyt N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, gquinazolinyl, cinnolinyl, benzothiazolyl, indazolyl,
tetrahydropyranyl, tetrahyvdrofuranyl, furanyl, phenyl, oxazolvl, isoxazolyl, thiophenyl,
benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said
pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pynidazyl, piperidinyl, quinazolinyl, cinnolinyl,
benzothiazolyl, indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolyl, benzimidazolvl, indolyl,
quinolinyl, and pyrazolyl are optionally substituted with C(O}C aalkyl, C(OINH,, C{OINHC.
nalkyvl, CIOMWN(Cpalkyl), NHC(OYC yaalkyl, NHSOC aalkyl, Copalkyl, CF3, CHLCFs, CL,
F, -ON, OCqgalkyl, N(Cgallovl)s, (CH0CHs, 5Chgalkyl, OH, COH, COCaalkyl,
CLOYCE:, SO,CF, OCF;, OCHF,, S0,CH;, SO NH,, SO,NHC (alkyl, SON(Cpalloyl),
C(OINHSO,CH;, or OCHOCHz; and optionally substituted with up to two additional

substituents independently selected from the group consisting of Cl, Cugpalkyl, SCH;, OC.

~1
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nalkyl, C¥Fs, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl
arc optionally substituted with up to two substituents independently selected from the group
consisting of SO,CHz, SCNH,, C{OINH;, -CN, OCq.alkyl, (CH).5OCH:, SCH;, CF3 F, Cl,
and Capalkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with Crpalkyl;
and said pyridyl, pyridyi-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl arc optionally
substituted with up to three additional substituents independently selected from the group
consisting of C{OINHCyalkyl, CIOIN(C ojalkylyy, NHC(OY o galkyl, NHSOCogalkyl,
C{OYCFs, SOCF;3, SONHC 1 palkyl, SON{Cepalkyly,, C(OINHSOCH;, SOCH3, SO:NH,,
C{OYNH,, -CN, OCgalkyl, (CH2)o.5OCH; (including ~«(CH»OCH;), SCagalkyl, CFs, F, Cl,
and Cgalkyl;

R is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl, -
acetyl piperidinyl, 1-FH-piperidinyl, ¥-Boc-piperidinyl, N-Csalkyl-piperidinyt, thiazolyl,
pyridazyl, pyrazinyl, 1-(3-methoxypropyi}-imidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl;
wherein said imidazolyl is optionally substituted with up to three additional substituents
independently selected from the group consisting of Cypalkyl, SCH;, OCpalkyl, CFs, -CN, F,
and Cl; and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pynidazyl, and pyrazinyl, are optionally
substituted with up to three additional substituents independently selected from the group
consisting of SO;CH;, SONH,, C{O3NH,, -CN, OCq.palkyl, (CH)o 0 0CH:, SCHa, CF;, F, O,
or Cppalkyl; and sard triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with
up to two substituents independently selected from the group consisting of SO.CH;, SONH,,
C{OYNH,, -CN, OCqnalkyl, (CH2)o.nOCH;, SCH;, CF:, F, CL and Cyojalkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with C »alkyl; and said pyrazolyl is
optionally substituted with up to three CHs; groups;

R is H, OH, OCH:, or NHy;

RYisH, or F;

R’ is H, Cl, -CN, CF, SCumalkyl, OCq galkyl, OH, Cyhpalkyl, N{CH:)OCH:, NH{Cq.
salkyly N{Criaalkyl)y, or 4-hydroxy-piperidinyl;

R’ is pyridyl, pyrimidinyt, pyridazyl, pyrazinyt, thiazolyl, isothiazolyl, furanyl,
thiophenvl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, pyrrolyl, triazolyi, oxadiazolyl,
thiadiazolyl, or phenyl, any of which is optionally substituted with up to two substitucnts

independently selected from the group consisting of piperidinyl, pyrrolidinyl, azetidinyl,

e
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pyrazolyl, triazolyl, imidazolyl, -CN, Cqpalkyl (including CHs), OC yalkyl, C{O)Cqpalkyl,
COH, COCpalkyl, NH,, NHCpalkyl, N{Cipalkyly,, SONH,, SON{CH3),, SONH,,
SCYNHCpatkyl, SCN(Cypatkyl)y,, SCH, OCH,CFs, SO CH;, CFs, C1L F, OH, and OCFs;

R is H, CL -CN, Cpgalkyl, OCualkylCEs, OCFy, OCHF,, OCH,CHOC_galkyl. CFs,
SCH:, CopalkyINA'A® (including CHaNA'AY), CH,OC o aalkyINA'A® NA'A? CLOINA'A®,
CHaNHC payalkyINA'AY, CHN(CH)C 032tk yINA A%, NHC2,alkyINATA®, N(CH .
4y>a,1kyiNA‘=A2, O(i(gg«,y;,aiky}NAiAz, OCsalkyl, OCH -(1-methyl}-imidazol-2-y1, phenyl,
thiophenyl, furyl, pyrazolyl, mmudazolyl, pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; whercin
said phenyl, thiophenyl, furvl, pyrazolyl, imidazolyl, pyridyl, pynidazyl, pyrazinyl, and
pyrinidinyl are optionally substituted with ap to three substituents independently selected from
the group counsisting of F, CL, CHs, CFs, and OCH;;

Alis H, or Coppalkyl;

Afis H, Copalkyl, CuaalkylOC aalkyl, CoaalkylOH, GO galkyl, or OC Laalkyl;
or A’ and A% may be taken together with their attached nitrogen to form a ring selected from the
group consisting of:

N 4 Rb, & ’ "E"Nﬂ‘ -§~N<}Ra

AN emgnN\:ﬁN N O

£
F
S _é_N Ra ~ -F F
004 MY 1T w0 v 4O
E §N/M\N---R --§--NﬁN---R S ;
5 PV AR AW i b BTN NRy
ng, gN\m/O, gN\m/S, gN\___/S\\o, o , 0O i\ ,
/J( ~\ 4N N-R
N N-Ry N N-R, N MRy % i =
\-—f\ = JNHy AN NeR,
, , CFy , and —

Ry is H, OCy.galkyl, CHOH, T\H(CH:) N{CHs},, NHy, CHs, F, CF3, SO CH;, or OH;
Rb s H R C()g(*((ﬂj); (:(ii,lg)alkyi, C(())((j ,;gj,&ikyl, f}()z(,ﬂ,q)alk}’}, (jEEz(E{Z(:F?, }iQCFz,

CHy-cyclopropyl, phenyl, CHy-phenyl, or Cageycloalkyl;

9
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RYis H, Conalkyl (ncluding CH;), OCxatkyl (including OCHs), CF;, NH,, NHCHz, -
CN, or F;

R isH, or F,
and pharmaceutically acceptable salis thereof,
provided that {4-chloro-3-phenylguinolin-6-yD{1 -methyl-1 H-imidazol-5-y1 }{(pyridin-3-
yhmethanamine, {(4-chlorophenyby(2 4-dichloro-3-(2-chlorophenyhquinolin-6-yh{ L -methyl- 1 H-
imidazol-2-yhmethanol, (2,4~dichloro-3-phenviquinolin-6-yl}{oxazol-2-y}{pheoyhmethanol, (4-
chlorophenyi)(2,4-dichloro-3-phenylquinelin-6-yI ¥ 2-methyl-4-(trifluoromethylithiazol-5-
yhinethanol, (4-chloro-3-phenviquinolin-6-y[3{1-methyl-1 F-imudazol-S-yD{pyndin-4-
yhmethanamine, {(4-chlorophenyb(3-(2,6-dichlorophenyliquinolin-6~-y{(1 -methyl- 1 H-imidazol-
S-yhymethanol, (4-chloro-3-phenylquinolin-6-yD(2-(dimethylamino jpyridin-d-yh(1 ~methyl- 1 H-
imidazol-2-yhmethanol, 4~(2-{{4-chloro-6-{{4~chloropheny}hydroxy ) -methyi- 1 H-imidazol-3-
yhirethyl-3-phenyiquinolin-2-yhoxy)ethyijthiomorpholine 1,1~dioxide, 1-(2-{{4-chioro-6-{{4-
chiorophenyihydroxy 1 -methyl-1 H-imidazol-S-yDimethyl)}-3-phenylquinolin-2-
vhoxyiethyhDpyrrolidin-2-one, (2-chloro-4-{dimethylamino}-3-phenylguinotin-6-vipyridin-2-~
vy pyridin-4-vlymethanol, (4~-chloro-3-phenviguinolin-6-v(2-flucropyridin-4-v}{ 1 -methyl- 1 H-
imidazol-2-ylhimethanol, (4-chloro-2-(1-methyl-1 H-pyrazol-4-vi}-3-phenviquinelin-6-vi }(4-
chiorophenyipyridin-3-vlimethanol, (2,4-dichloro-3-phenyiquinolin-6-yhdi{pyridin-2-
vhimethanol, 6-((3-chlorophenvli(hydroxvi(2-{(trifluoromethyhpyridin-4-yiimethyl-3-
phenylquinoline-2-carbonitrile, (2,4-dichloro-&methyl-3-phenviquinelin-6-yhi{( -methyl-1 H-
imidazoi-4-yl{6-methylpyridin-3-ylimethanol, {(4~-methoxy-3-phenyl-2-
(triffluoromethyliquinolin-6-y{ T -methyl-1 H-imidazol-5-yh{pyridin-2-ylymethanol, (4~
chlorophenyl )2 4-dichloro-3-{2-chlorophenyhquinolin-6-y1}{ 1-methyl-1 H-imidazol-2-
yhmethanol, (2,4-dichloro-3-phenylguinolin-6-yvi)(phenyh pyridin-2-ylymethanol, and the
second eluting enantiomer of {(4-chioro-2-methoxy-3-phenyiquinolin-6-y}{1-methyl-1 H-
imidazol-5-ylipyrimidin-2-yimethanol {(when purified on a chiralcel OD column} are excluded

from the embodiment.

in another embodiment of the invention:
R’ is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazoiyl, pyridyl, pyridyt N-oxide,

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

10
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thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl, imidazolyl, phenyl, thiophenyl,
benzoxazolyl, pyrazolyl, pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, or
quinchinyl are optionally substituted with C{OY iaalkyl, C{OINH,, Cyaalkyl, CFs, CHCFs, Cl,
F, -CN, OCuuaalkyl, N{Ciaalkylys, -(CH)OCH;, SChgalkyl, OH, COH, COC aalkyl,
OCF;, OCHF,, SO,CH;, SO)NH;, or OCH,0OCH:; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, Cinalkyl
{including CHy}, SCH;, OCpalkyl Gincluding OCH;), CFy, -CN, and F; and wherein said
triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl are optionally substituted with up to two
substitoents independently selected from the group consisting of SOCHs, SGNH;, C{OYNH,, -
CN, OCgalkyl, (CH )03 OCHz, SCH;, CFs, F, Cl, and C nalkyl (inclading CHi); and saxd
pyridyl, and pyridyl-N-oxide are optionally substituted with up to three additional substituents
independently selected from the group cousisting of SO;CH;, SONH,, C(O)NH,, -CN, 0C.
salkyvl, (CHzyo.yOCH: (lnchuding ~(CH 3 OCHs), SChagalkyl, CFs, F, Cl, and Crpalkyl

R is 1-methyl triazolyl, pyridyl, pyridyi-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,
oxazolyl, isoxazolyl, N-acetyl pipenidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cqpalkyl-
piperidinyt (including N-Cq.palkyl-piperidinyl}, thiazolyl, pyridazyl, pyrazinyl, 1-(3-
methoxypropyt)-imidazolyl, or 1-Cypalkyl imidazolyl; wherein said 1-Cqpalkyl imidazolyl is
optionally substituted with up to two additional substituents mndependently selected from the
group consisting of Cyopalkyl (including CH2), SCH3, OCpalkyl, CFa, -CN, F, and CI; and said
pyridyl, and pyridyl-N-oxide arc optionally substituted with up to three additional substituents
independently selected from the group consisting of SOCH;, SONH,, C{OYNH;, -CN, OCq.
nalkyl (inclading OCHG;), (CHy .2 OCH:, SCHs, CFs, F, Cl, and Cypjalkyl (including CHz); and
said thiazolyl, oxazolyl and isoxazolyl arc optionally substituted with up to two substituents
independently selected from the group consisting of SG,CHs, SONH,, C{OINH,, -CN, OCq.
nalkyl, (CH2)o53CHs, SCHs, CF:, F, CL, and Cpojalkyl (including CHs); and said 1-methyl
pyrazolyl is optionally substituted with up to two additional CHj groups;

R’ is H, OH, OCH;, or NH;

RYis H,orF:

R is H, C1, -CN, CF3, SCrmalkyl, OCy palkyl, OH, Ciujatkyl, N(CH3)YOCH:, NH{(C.
palkyl) N(Cypakkyl),, or 4-hydroxy-piperidinyl;
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R® is pyridyl, pyrimidinyl, pyridazyl, pyrazinyl, or phenyl, any of which is optionally
substituted with —CN, CH;, OC(_salkyl {including OCHs), N{Cpalkyly, (including N(CHs)),
SONH,, SON{CH3},, OCH,CF3, SO)CHs, CFs, CL F, or OCFx;

R is H, CL -CN, Cpualkyl, OC4alkylCEs, OCH,CH,OCq gyalkyl, CFs, SCH;,
CHNA'A?, CHOC o palkyINATA%, NA'A®, C{OINATA®, N(CH;)CoaalkyINA'A®, OC,,.
4>alkleA}A23 OCapalkyl, OCH-(F-methyl-imidazol-2-y1, furyl, pyrazolyl, imidazolyl, pyridyl,
pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is optionally
substituted with one CHs group;

Alis H, or Capalkyl;

Alis H, Cagalkyl, CaaalkylOCugalkyl, CuaalkylOR, COYCgalkyl, or OCq.galkyl;
or A’ and A’ ray be talken together with their attached nitrogen to form a ring selected from the

group consisting oft

_ ] iNS;H “g"NQ .
"%"N\;-‘:N, g | 4 NG E"NyR{é"N&F o "§“?<j/
/—( N

, ; .
4 / \ 4

4N R, AN © \»-< il \-{\ AN N-R,
AN ) S i | . ,and SN .

R, s H, OCalkyl, CH,OH, NH{CH3), N(CH;),, NH;, CHs, F, or OH;

Ry 1s H, CO,C{CHz ), Chalkyl, CO)Capalkyl (including C{OYCHz), SO:Cqalkyl,
CHLCHLCF, CHLCF:, CHy-cyelopropyl, phenyl, CHy-phenyl, or Cageycloalkyl;

R®is H, CHs, OCH3, or F;

R isH ,ot F:
and pharmaceuntically acceptable salts thereof]
provided that {4-chloro-3-phenviguinolin-6-vh{ I -methyvl- L H-1midazol-5-yv ¥ pyridin-3-
yhimethanamine, (4-chlorophenyly(2,4-dichloro-3-(2-chlorophenyliguinolin-6-vi{(1 -methyvl-1 H-
imidazol-2-yhmethanol, (2. 4-dichloro-3-phenylquinolin-6-yl}{oxazol-2-yl}{phenyhmethanol, (4~
chlorophenyi)2,4-dichloro-3-phenyiquinolin-6-yD{2-methyl-4-(triflaoromethylithiazol-S-
yhmethanol, (4-chloro-3-phenylquinelin-6-y i L-methyl-1 H-imidazol-5-vI}{pyridin-4-
yhimethanamine, (4-chlorophenyl)(3-(2,6-dichlorophenyhquinolin-6-y{ 1-methyl- L -imidazol-

S-yDmethanol, {4-chloro-3-phenyiguinolin-6-yD {2 -(dimethylaminopyridin-4-yh(T-methvi- 1 H-

12
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imidazol-2-ylimethanol, 4-(2-((4-chloro-6-{{4-chlorophenyl} hydroxy ¥ I -methyi-1 H-imidazol-5-
vhmethyh-3-phenylquinolin-2-yljoxyiethylithiomorpholine 1, 1-dioxide, 1-(2-({4-chloro-6-((4-
chloropheny{hydroxy ¥ I -methyl-1 H-imidazol-3-ylimethyl)-3-phenyviquinolin-2-
vhoxyicthyhpyrrolidin-2-one, (2-chloro-4-(dimethylamino}-3-phenylguinolin-6-yl{pyridin-2-
vh{pyridin-4-ylimethanol, {(4-chloro-3-phenylguinolin-6-yU(2-fluoropyridin-4-y{ I -mcthyl- 1 H-
imidazol-2-vhmethanol, (4-chloro-2-(1-methyl-1 H-pyrazol-4-yi)-3-phenyiquinolin-6-yHi{4-
chloropheny{pyridin-3-yhmethanol, (2 4-dichloro-3-phenylquinolin-6-yhdi(pyridin-2-
yhmethanol, 6-((3-chlorophenylithydroxy ¥ 2-(trifluoromethylipyridin-d-yhmethyl)-3-
phenylquinoline-2-carbonttrile, (2,4-dichloro-8-methyl-3-phenylquinolin-6-yH {1 -methyl-1 H-
imidazoi-4-yh{(6-methylpyridin-3-yUmethanol, (4-maethoxy-3-phenyl-2-
{triftuoromethyhquinolin-6-yhi{ F-methyl- 1 H-imidazol-5-yhi{pyridin-2-yhimethanol, (4-
chlorophenyl}2,4-dichloro-3-(2-chlorophenyhquinolin-6-y {1 -methyl-1 F-umidazol-2-
yhnethanol, (2,4-dichloro-3-phenylguinolin-6-yD{phenylpyridin-2-yhimethanol, and the
second chiting enantiomer of (4-chioro-2Z-methoxy-3-phenylquinolin-6-y1 ) 1 -methyl-1 H-
imidazoi-3-yhpyrimidin-2-vimethanol {when purified on a chiralcel OD column) are excluded

from the claim.

fu another embodiment of the invention:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolvl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyd, tetrahydropyranyl, phenyl, oxazolyl, isoxazolvl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein satd piperidinyl, pyridyl, pyridyt N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl arc optionally substituted with
CEOMCpalkyl {including C{O)}CH3), C{OINH,, Csalkyl (including CH;, and CH,CHa), CF;,
CHLCF:, CL F, -CN, OCaalkyl (inelnding OCH;5), N(C i galkyly, (including N{CHa), -
{CH»0OCH:, SCgalkyl (including SCH3), OH, COH, COChsalkyl {inchuding COC{CHs )3},
OCF;, OCHF,, SG,CH;, SONH,, or OCH,OCH:; and optionally substitited with up to two
additional substituents independently selected from the group consisting of Cl, OCHs, and CHa;
and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl arc optionally substituted with one
or two CHj groups;

R* is {-methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,

pyrazinyl, oxazolyl, isoxazolyl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-C.
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nalkyl-piperidinyl, thiazolyl, pyridazyl, 1-(3-methoxypropyl}-imidazolyl, or 1-Cpalkyl
imidazolyl; wherein said 1-Catkyl imidazolyl is optionally substituted with up to two
additional CH; groups, or one substituent sclected from the group consisting of SCH;, and Cl;
and said pyridyl, and pyridyl-N-oxide arc optionally substituted with up to two subsitutents
independently sclected from the group consisting of SO,CH;, SONH,, C{OINH,, -CN, OCH,
CFs, Cl, and CHj; and said thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up
to two CHy groups; and said F-methyl pyrazolyl is optionally substituted with up to two
additional CH; groups;

R is H, OH, OCH;, or NHy;

RYisH, or F:

R is H, Cl, -CN, CFs3, SCgalkyl (including SCHa), OCgalloyl (ncluding OCqaalkyl),
OH, Cpaalkyl, N(CH:)OCH:, NH(Cpalkyl) (including NH(Cpalkvly), N(Conalkylh
(including N{Cqjalkyl)), or 4-hydroxy-piperidinyl;

R® is pyridy] or phenyl, either of which is optionally substituted with ~CN, CHs, OCH;
N{CH;), SONH,, SOCH;, CFs, CL F, or OCF3;

R is H, CL -CN, Cygpaliyl, OCq.4alkyICE; (including OCH;CFq), OCHCH0C
salkyl {including OCH,CH-OCH;), CF2, SCHa, NATAY, C(OINA'A? (including C(ONHCH:),
N{CH)CppalkyIN AlAa” (including N(CHs)CHCHNATAY, OCqagalkyIN Al A% (including
OCH,CHNA'AY), OC aaatkyl (incloding OCqpalkyl), OCH:-(T-methyl}-imidazol-2-yi,
imidazolyl, furyl, pyrazolyl, pyridyl, or pyrinudinyl; wherein said imidazolyl or pyrazolvl s
optionally substituted with one CH; group;

Alis H, or Copgalkyl;

Alis H, Craalkyl, CuaalkyiOC aaikyl, ChaalkyiOH, C(OY 1 4alkyl (including
COY malkyly, or OCq palkyl (including OCH:); or A' and A® may be taken together with their

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

LG P
gf b (Z/,NH’ »g»;\a\/? EN(j N@‘R i>< i ’-E—ND—R,&,’
—§~N/m\0 4 fm\N-—Rb

M/ and N\mnf
R, 18 H, F, OCq . galkyl (including OCHz), or OH;
Ry 18 Cyipalkyl (including CHz), C(O)CH;, or phenyl;
14
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R is H, CHs, OCH;, ot F;

R” is H,orF;
and pharmaceutically acceptable salts thereof]
provided that (4-chloro-3-phenviquinolin-6-yh{1-methyl- 1 H-imidazol-5-y {pyridin-3-
yvhmethanamine, {(4-chlorophenyh)(2,4-dichloro-3-{2-chlorophenyljguinolin-6-yiy 1 -methyl-1 H-
imidazol-2-yhmethanol, (2. 4-dichloro-3-phenylquinolin-6-yl}{oxazol-2-yl}{phenyhmethanol, (4~
chloro-3-phenylquinolin-6-yhi{ I-methyl-1 H-imidazol-5-y){(pyridin-4-yhmethanamine, (4-
chlorophenyh)(3-(2,6-dichlorophenyhquinolin-6-y Y -methyl- 1 H-imidazol-5-vlyoethanol, (4-
chloro-3-phenylquinolin-6-y N 2-(dimethyvlarmnopyridin-d-yvD{ L -roethyl- L F-imidazol-2-
yhmethanol, 4-(2-({4-chloro-6-{{4-chlorophenylithydroxyvi(I-methyl-1 H-imidazol-5-yhmethyl)-
3-phenylquinolin-2-yhoxyjethvlythiomorpholine 1,1-dioxide, 1-{2-({4-chloro-6-({4-
chlorophenyh(hydroxy (1 -methyl-1 A-imudazol-S-yDimethyl)-3-phenylguinolin-2-
yvhoxyethyDpyrrolidin-2-one, (2-chloro-4-{dimethylamino }-3-phenylguinolin-6-y {pyridin-2-~
vy pyridin-4-viymethanol, (4-chloro-3-phenviguinolin-6-v(2-flucropyridin-4-v}{ 1 -methyl- 1 H-
imidazol-2-ylhimethanol, (4-chloro-2-(1-methyl-1 H-pyrazol-4-vi}-3-phenviquinelin-6-vi }(4-
chiorophenyipyridin-3-vlimethanol, (2,4-dichloro-3-phenyiquinolin-6-yhdi{pyridin-2-
vhimethanol, 6-((3-chlorophenvli(hydroxvi(2-{(trifluoromethyhpyridin-4-yiimethyl-3-
phenylquinoline-2-carbonitrile, (2,4-dichloro-&methyl-3-phenviquinelin-6-yhi{( -methyl-1 H-
imidazoi-4-yl{6-methylpyridin-3-ylimethanol, {(4~-methoxy-3-phenyl-2-
(triffnoromethylquinolin-6-vi{-methvi- 1 H-imidazol-S-yH{pyridin-2-vl ymethanol, (4-
chlorophenyt)2,4-dichloro-3-(2~chlorophenyhquinolin-6-y 1 I-methyl- 1 H-imidazol-2-
yhmethanol, (2,4-dichloro-3-phenylguinolin-6-yvi(phenyh pyridin-2-ylymethanol, and the
second luting enantiomer of {(4-chioro-2-methoxy-3-phenyiquinolin-6-y}{1-methyl-1 H-
imidazol-5-ylipyrimidin-2-yimethanol {(when purified on a chiralcel OD column} are excluded

from the claim.

in another embodiment of the invention:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl. pyridyl N-oxide.
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyi, tetrahvdropyranyl, phenyl, oxazolyl, isoxazolyl,
thiophenvl, benzoxazolyl, or quinohinyl; wherein said piperidinyl, pyridyl, pyridvl N-oxide,

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

[,
(3]
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SC,CH;, C{O)CH;, C{OINH,, CH;, CHCH;, CF;, CL F, -CN, OCH;, N{CHz),, -(CH;:0CH;,
SCH;, OH, COH, CO,C{CH3)s, or OCH,OCH;; and optionally substitated with up to two
additional substituents independently selected from the group consisting of Cl, OCH5, and CHg;
and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl arc opticnally substituted with one
or two CHs groups;

R is 1-methyl-1,2,3~triazolyl, pyridyl, pyridyl-N-oxide, |-methyl pyrazol-4-vi,
pyrimidin-5-v1, pyridazyl, pyrazin-2~-yl, isoxazolyvl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boe-
piperidinyl, N-Conalkyi-piperidinyl, thiazol-5-v1, 1-(3~methoxypropylj-tmidazol-3-yi, or 1-C.
nalkyl imidazol-5-yi (including 1~ethyl imidazol-5-yl and 1-methyl imidazol-5-y1); wherein said
-Copatiyl imidazol-5-y1 (including L-methy] rowdazol-5-yl ) s optionally substituted with up
to two additional CHj groups, or one substituent selected from the group consisting of SCH;, and
Cl; and said pyridyl, and pyridyl-N-oxide are optionally substituted with ap to two subsitutents
independently selected from the group consisting of C{OWNH,, ~-CN, OCH;, CF;, Cl, and CHj;
and said thiazol-S-yl, and said isoxazolyl are optionally substituted with up to two CHs groups;
and said [-methyl pyrazol-4-yi is optionally substituted with up to two additional CH; groups;

R* is H, OH, OCHs, or NHy;

RYisH, or F;

R’ is H, Cl, -CN, CFs, SCH, OCa.malkyl, OH, Cpgalioyl, N(CH3)OCH;, NH(Cpalkyl),
N(Ci.palkyl), or 4-hydroxy-piperidinyl;

R® is pyridyl or phenyl, either of which is optionally substituted with Cl, F, CF3, SO,CHa,
-UN, or OCFs;

R’ is H, Cl, -CUN, Cyaalkyl (inclnding Cy sjatkyl), OCHCF;, OCH,CHOCH, CFa,
SCH3, NA'A?, C{OINHCH:, N(CH;)CH,CHNA'AY, OCHCHONA'A®, OC 3jatkyl, OCH-(1-
methyl}-imidazol-2-vl, imidazol-2-yi, fur-2-yl, pyrazol-4-vl, pyrid-3-yi, or pyrimidin-5-y1;
wherein said imidazolyl or pyrazolyl is optionally substituted with one CHj group;

Alis H, or Cpalkyl;

Atis H, Coalkyl, CoaalkylOCuplkyl, ChuaalkylOH, C(OYCpalkyl, or OCH;s; or Al
and A® may be taken together with their attached nitrogen to form a ring seleeted from the group

consisting of:
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LRGN SnF T

N D HN N-R,
Nt , and NS

R, is H, ¥, OCHs, or OH;

Ry is CHs, or phenyl;

R%is H, CHs, OCH;, or F;

R7is H,orF;
and pharmaceutically acceptable salts thereof]
provided that (4-chloro-3-phenyiquinolin-6-yh{1-methyl-1 H-imidazol-5-yl ¥{(pyridin-3-
yhmcthanamine, {4-chlorophenyh)(2,4-dichloro-3-{Z-chlorophenylyquinolin-6-yi{ 1 -methyl-1 H-
imidazoi-Z-ylymethanol, (4-chloro-3-phenylquinolin-6-yi){ 1 -methyl-1H-imidazol-5-vI){pyridin-
d-yiymethanamine, {4-chlorophenyl}(3-(2,6-dichiorophenyliquinolin-6-vi}{1-methyl-1 4~
imidazoi-5-yl)methanol, (4-chloro-3-phenyiquinolin-6-yl}{2-{(dimethylamino)pyridin-4-yIj(i-
methyl-1 H-imidazol-2-ymethanol, 4-(2-({4-chloro-6-({(4-chlorophenyli(hydroxy){ 1-methyl-1 4~
imidazol-5-yhmethyl)-3-phenylguinolin-2-yhoxyethvhthiomorpholine 1,1-dioxide, 1-(2-({4-
chloro-6-{{4-chlorophenyly(hydroxyi{(1 -methyl-1 H-imidazol-5-yhmethyl)-3-phenylquinolin-2-
vhoxyicthyhpyrrolidin-2-one, (2-chloro-4-(dimethylamino}-3-phenylguinolin-6-yl{pyridin-2-
vh{pyridin-4-ylimethanol, {(4-chloro-3-phenylguinolin-6-yB(2-fluoropyridin-4-y{ I -methyl- 1 H-
imidazol-Z-ylmcthanol, (4-chloro-2-(1-methyl-1 H-pyrazol-4-vi)-3-phenylquinolin-6-yi 4-
chlorophenytpyridin-3-vhmethanol, (2.4-dichloro-3-phenylquinolin-6-yhdi{pyridin-2-
vhmethanol, 6-((3-chlorophenylihydroxy )} 2-(trifluoromethylpyridin-4-ybmethyl)-3-
phenvlquinoline-2-carbonitrile, {2,4-dichloro-8-methyl-3-phenyiquinolin-6-yH{(1 -methyl-1H-
imidazoi-4-yhy{(6-methylpyridin-3-yUmethanol, (4-methoxy-3-phenyl-2-
{triftuoromethyhquinolin-6-yhi{ I -methyl- 1 H-imidazol-5-yhi{pyridin-2-yhimethanol, (4-
chlorophenyl}(2,4-dichloro-3-(2-chlorophenyhguinolin-6-y {1 -methyl-1 F-imudazol-2-
yhiethanol, (2,4-dichloro-3-phenylguinolin-6-yD{phenvlpyridin-2-yhimethanol, and the
second eluting enantiomer of (4-chloro-2-methoxy-3-phenyiquinolin-6-y ¥ I-methyl-1 H-
irotdazol-5-yhpyrunidin-2-ylmethano] {when purified ov a chiraleel OD column) are excluded

from the embodument,
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iIn another embodiment of the invention:

R is pyrrolyl, triazolyl, imidazolyl, thiazolyl, pyridyl, pyridyt N-oxide, pyrazinyl,
pyrimidinyl, pyridazyl, piperidinyl, phenyl, isoxazolyl, thiophenyl, benzoxazolyl, pyrazolyvl or
quinolinyl; wherein said piperidinyl, pyridyi, imidazolyl, phenyl, thiophenyl, benzoxazolyl, and
pyrazoiyl are optionally substituted with C{OYCH,, C{O)NH,, CH;, CH,CH,;, CF;, CL F, -CN,
OCH;, N(CH3),, «(CH;1:0CH,;, SCH;, OH, COH, CO,C{CHs)s, or OCH,OCH;; and optionally
substituted with up o two additional CH; groups, or one additional chloro group; and wherein
said triazolyl, 1soxazolyl, and thiazolyl are optionally substitated with one or two CHs groups;

R is -methyl-1.2,3-triazolyl, pyridyl, pyridyl-N-oxide, l-methyl pyrazol-4-yi,
pyrimidin-5-yi, pyridazyi, pyrazin-2-yl, isoxazol-4-vl, isoxazol-5-vl, N-acetyl piperidin-3-v1, N-
acetyl piperidin~4-yl, 1-H-piperidin-3-yl, 1-H-piperidin-4-yl, N-Boc-piperidin-3-yi, N-Boc-
piperidin-d-yi, N-Cpnalkyl-piperidin-3-yl, N-Cypalkyl-pipendin-4-yl, thiazol-3-yl, 1-(3-
methoxypropyh-imidazol-5-yi, or 1-Caalkyl imidazol-5-yl; wherein sawd 1-Cgpyalicyl
imidazol-5-v1 is optionally substituted with up to two additional CH; groups, or one substituent
selected from the group consisting of SCH;, and CL and said pyridyl is optionally substituted
with up to two subsitutents selected from the group consisting of C{OINH,, -CN, OCH;, CF;, Cl,
and CHjs; and said thiazol-3-yl, isoxazoi-4-yl, and isoxazol-5-yl are optionally substituted with
up to two CHaz groups; and said -methyi pyrazol-4-yi is optionally substitated with up to two
additional CHs groups;

R'is H, OH, OCH;, or NH;

R s H, F,

R’ is H, Cl, -CN, CFs, SCH;, OCq.matkyl, OH, Cygalkyl, N(CH3YOCH;, NH(Cypjalkyl)
{including NH{CH;}} N(Cy nalkyly, or 4-hydroxy-piperidinyi;

R® is phenyl, or pyridyl. wherein said phenyl is optionally substitated with C1, F, CF3,
SO, CHa, or OCFs;

R’ is H, CL, -ON, Caalkyl, OCH,CFs, OCHCHOCH;, CFy, SCHy, NA'AY
N(CH3CHCH/N(CHs),, OCH,CHoNHy, OCH,CHy-N-aziridinyl, OCHCHNHC{OYCH;,0C .
ywalkyl, OCH,-(1-methyl}-imidazol-2-yl, pyrid-3-yi, or pyrimidin-5-yi;

Al s H, or Cupalkyl;
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Al s H, Cyupalkyl, CigalkylOCuatkyl, CgalkylOH, C{OYCpalkyl, or OCH;:; or A
and A’ may be taken together with their attached nitrogen to form a ring selocted from the group

consisting of’

R, is H, OCH:, or OH:

Ry, is CHs, or phenyl;

R%is H, CHs, or F;

R is H, F;
and pharmaceutically acceptable salts thereof]
provided that {(4-chloro-3-phenviquinolin-6-yh{1-methyl- 1 H-imidazol-5-y {pyridin-3-
yvhmcthanamine, {(4-chlorophenyh){(2,4-dichloro-3-{2-chlorophenyljguinolin-6-yiy 1 -methyl-1 H-
imidazol-2-yhmcthanol, (4-chloro-3-phenylquinolin-6-y1){ { -methyl-1H-imidazol-5-yIi{pyridin-
4-yhimethanamine, {(4-chlorophenyl}(3-(2,6-dichiorophenylquinolin-6-yI{(1-methyl-1 4~
imidazol-5-ylmcthanol, (4-chloro-3-phenylquinolin-6-yl){2-{dimethylamino)pyridin-4-y1j(i -
methyl-1 H-imidazol-2-yhmethanol, (2-chloro-4-(dimethylamuno)-3-phenylquinolin-6-
yhpyvrdin-2-yh{pyridin-4-yhmethanol, (4-chioro-3-phenylguinolin-6-y{2-flaoropyridin-4-
yh{(T-methyl-1 F-imidazol-2-yhmethanol, (2,4-dichloro-3-phenylguinolin-6-yhdi(pyridin-2-
yhmethanol, 6-((3-chlorophenyithydroxy ¥ 2-(trifluoromethylipyridin-d-yhmethyl)-3-
phenylquinoline-2-carbonttrile, {2,4-dichloro-8-methyl-3-phenylquinelin-6-yH {1 -methyl-1 H-
imidazoi-4-yh){6-methylpyridin-3-yUmethanol, (4-methoxy-3-phenyl-2-
{triftuoromethyhquinolin-6-yhi{ I -methyl- 1 H-imidazol-5-yhi{pyridin-2-yhimethanol, (4-
chlorophenyl}(2,4-dichloro-3-(2-chlorophenyhguinolin-6-y {1 -methyl-1 F-imudazol-2-
vhimethanol, (2.4-dichloro-3-phenyiquinolin-6-yi{phenvi }pyridin-2-yhimethanol, and the
second ehiting enantiomer of (4-chioro-2Z-methoxy-3-phenyiqunolin-6-y1 ) 1 -methyl-1 H-
imidazoi-3-yhpyrimidin-2-ylmethano! {when purified on a chiralcel OD cohumn) are excluded

from the embodiment.

in another embodiment of the invention:
R is pyrrolvl, triazolyl, imidazolyl, thiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazyl

%

piperidinyl, phenyl, isoxazolyl, thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl,
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pyridyl, phenyl, thiophenyl, and benzoxazolyl, arc optionally substituted with C{(O)CH;, CH,
CFs, CL F, OCH;, N{(CHaz),, OH, or OCH,OCH;5; and optionally substituted with CH;; and
wherein said triazolyl, imidazolyl, isoxazolyl, and thiazolyl arc optionally substituted with onc or
two CHs groups;

R is 1-methyl-1,2.3-triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazol-4-yl,
pyrimidin-5-yi, pyridazyi, pyrazin-2-yl, isoxazol-4-vl, isoxazol-5-vl, N-acetyl piperidin-3-v1, N-
acetyl piperidin~4-yl, 1-H-piperidin-3-yl, 1-H-piperidin-4-yl, N-Boc-piperidin-3-yi, N-Boc-
piperidin-d-yi, N-Cpnalkyl-piperidin-3-yl, N-Cpalkyl-pipendin-4-yl, thiazol-5-yl, 1-(3-
methoxypropy-tmidazol-5-yl, or 1-Caalkyl imidazol-5-y1 wherein said 1-Cypalioyl
imidazol-5-v1 15 optionally substituted with up to two additional CHs groups, or one substitucnt
selected from the group consisting of SCH;, and Cl and said pyridyl is optionally substituted
with up to two subsitutenis selected from the group consisting of C{(O)NH,, -CN, OCH;, CFs, (1,
and CHjs; and said thiazol-5-vl, isoxazol-d-yl, and isoxazol-5-vl are optionally substituted with
up to two CHs groups; and said -methyl pyrazol-4-yvi is optionally substituted with up to two
additional CH» groups;

R* is H, OH, OCHs, or NH»;

R is H, or F;

R s H, CL -CN, CF3, OC.aalkyl, OH, Cygalloyl, NH{CHz) N{C.palkyl);, or 4-
hydroxy-piperidiny;

R® is phenvl, or pyridyl, wherein said phenyl is optionally substituted with Cl, F, or OCFs;

R is H, CL, -CN, Cpypalkyl, CFz, NA A%, NCH)CHCHN(CH:),, OCnalkyl, pyrid-3-
vi, or pyrimidin-5-yk

Alis Coopalkyl;

Atis Capalkyl, or CHYCHOCH;; or Al and A? may be taken together with their

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

R, 18 OCH;, or OH;
Ry is CHs, or phenyl;
R” is H, CHs, or F;
R% is H,orF:

20
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and pharmaceutically acceptable salts thereof]

provided that (4-chloro-3-phenviquinolin-6-yh{1-methyl- 1 H-imidazol-5-y {pyridin-3-
yvhmethanamine, {(4-chlorophenyh)(2,4-dichloro-3-{2-chlorophenyljguinolin-6-yiy 1 -methyl-1 H-
imidazol-2-yhmcthanol, (4-chloro-3-phenylquinolin-6-y1){ { -methyl-1H-imidazol-5-yIi{pyridin-
4-yhimethanamine, {(4-chlorophenyl}(3-(2,6-dichiorophenylquinolin-6-yI{(1-methyl-1 4~
imidazol-5-yhmethanol, (4-chloro-3-phenyliquinolin-o-yD(2-{(dimethylamino jpyridin-4-y1){i-
methyl-1 H-imidazol-2-yhmethanol, (2-chloro-4-(dimethylamuno)-3-phenylquinolin-6-
yhpyvrdin-2-yh{pyridin-4-yhmethanol, (4-chioro-3-phenylguinolin-6-y{2-flaoropyridin-4-
yh{(T-methyl-1 F-imidazol-2-yhmethanol, (2,4-dichloro-3-phenylquinolin-6-yhdi(pyridin-2-
yhmethanol, 6-((3-chlorophenyhithydroxy ¥ 2-(trifluoromethylipyridin-d-yhmethyl)-3-
phenylquinoline-2-carbontirile, {2,4-dichloro-8-methyl-3-phenylquinolin-6-yH {1 -methyl-1 H-
imidazoi-4-yhy{(6-methylpyridin-3-yUmethanol, (4-methoxy-3-phenyl-2-
{triftuoromethyhquinolin-6-yhi{ I -methyl- 1 H-imidazol-5-yhi{pyridin-2-yhimethanol, (4-
chiorophenyl}(2,4-dichloro-3-(2-chlorophenviiquinohin-6-y {1 -methyi-1 H-imidazol-2-
vhimethanol, (2.4-dichloro-3-phenyiquinolin-6-yi{phenvi }pyridin-2-yhimethanol, and the
second ehiting enantiomer of (4-chioro-2Z-methoxy-3-phenyiquinolin-6-y1 ) L -methyl-1 H-
imidazol-3-yhpyrimidin-2-ylmethano! {when purified on a chiralcel OD cohumn) are excluded

from the embodiment.

Another embodiment of the nvention is a compound selected from the group consisting of:
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and pharmaceutically acceptable salts thercof,

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

pharmacceutically acceptable carrier.

The present invention also provides a method for treating or amcliorating an RORyt mediated
inflammatory syndrome, disorder or discase comprising administering to a subject in need
thereot an effective amount of a compound of Formula ¥ or a form, composition or medicament

thereof,

The present invention provides a method of preventing, treating or ameliorating a syndrome,
disorder or discase, wherein said syndrome, disorder or discasc is sclected from the group
consisting oft ophthalmic disorders, uveitis, atherosclerosis, rheumatoid arthritis, psoriasis,
psoriatic arthritis, atopic dermatitis, multiple sclerosis, Crohn's Discase, ulcerative colitis,
ankylosing spondylitis, nephritis, organ allograft rejection, fibroid hung, systic fibrosis, renal
insufficiency, diabetes and diabetic complications, diabetic nephropathy, diabetic retinopathy,
diabetic retinitis, diabetic microangiopathy, tuberculosis, chronic obstructive pulmonary discase,
sarcoidosis, invasive staphiylococcia, inflammation after cataract surgery, allergic rhinitis,
allcrgic conjunctivitis, chronic urticaria, systemic lupus crythematosus, asthma, allergic asthma,
steroid resistant asthma, noutrophilic asthma, periodontal discascs, periodonitis, gingivitis, gum
discase, diastolic cardiomyopathics, cardiac infarction, myocarditis, chronic heart failure,
angiostenosis, restenosis, reperfusion disorders, glomerulonephritis, solid tumors and cancers,
chronic lymphocytic lcukemia, chronic myclocytic leukemia, multiple mycloma, malignant
myeloma, Hodgkin's disease, and carcinomas of the bladder, breast, cervix, colon, lung, prostate,
ot stomach comprising administering to a subject in need thercof an cffective amount of a

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

The present invention provides a method of treating or ameliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease is selected from the group consisting of:
rheumatoid arthrifis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthrifis,

ankviosing spondylitis, Crohn’s disecase, and uleerative colitis.
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The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or disecase is sclected from the group consisting of:
rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis,
ankylosing spondylitis, Crohn’s discase, and ulcerative colitis comprising administering to a
sabject in need thereof an effective amount of a compound of Formuida ¥ or a form, composttion

of medicament thereof,

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease is selected from the group consisting of:
rheumatoid arthrifis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthrifis,
ankvlosing spondyhitis, Crohn’s discase, neutrophilic asthma, steroid resistant asthma, multiple
sclerosis, systemic lopus erythematosus, and ulcerative colitis comprising admuimustering to a
suabject tn need thereof an effective amount of a compound of Formula T or a form, composttion

or medicament thereof,

The present invention provides a method of treating or ameliorating 8 syndrome, disorder or
discase, 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 § or a form, composition or medicament thercof,

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, in a subject in need thereof comprising administering to the subject an effective amount
of the compound of Formula § or composition or medicament thereof in a combination therapy
with one or more anti-inflammatory agents, or immunosuppressive agents, wherein said
syndrome, disorder or discase is sclected from the group consisting of: rheumatoid arthritis, and

PSOTiasis.

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

discase, wherein said syndrome, disorder or discase is rheumatoid arthritis, comprising
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administering to a subject in need thercof an effective amount of a compound of Formula ¥ or a

form, composition or medicament thereof,

The present invention provides a mgethod of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or discase is psoriasis 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 areliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease is chronic obstructive puhmonary disorder
comprising adminisiering to a subject in need thercof an effective amount of a compound of

Formula § or a form, composifion or medicament thereof.

The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or discase i3 psonatic arthritis comprising
administering to a subject in need thercof an effective amount of a compound of Formula T or a

form, composition or medicament thereof.

The present invention provides a method of treating or ameliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is ankylosing spondylitis comprising
administering to a subject in need thereof an effective amount of a compound of Formula ¥ or a

form, composition or medicament thercof.

The present invention provides a method of treating or amecliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is Crohn’s discase comprising administering
to a subject in need thereof an effective amount of a compound of Formula I or a form,

composition or medicament thereot,

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

disease, wherein said syndrore, disorder or disease is ulcerative colitis comprising administering
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to a subject in neced thercof an effective amount of a compound of Formula ¥ or a form,

composition or medicament thereof

The present invention provides a method of treating or ameliorating a syndrome, disorder or
discase, whercin said syndrome, disorder or discasc is ncutrophilic asthma comprising
admirustering to a subject in need thereof an ceffective amount of a compound of Formula T or a

form, composition or medicament thereof,

The present invention provides a method of treating or areliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is sterowd resistant asthma comprising
administering to a subject in need thercot an effective amount of a compound of Formula Y 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 discase s multiple sclerosis comprising
administering to a subject in need thercof an effective amount of a compound of Formula T or a

form, composition or medicament thereof,

The present invention provides a method of treating or ameliorating 8 syndrome, disorder or
disgase, wherein said syndrome, disorder or disease 1s systemic lupus ervthematosus comprising
administering to a subject in need thereot an effective amount of a compound of Formula ¥ or a

form, composition or medicament thercof.

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

administration of an cffective amount of at least one compound of Formula |,

The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, wheretn said syndrome, disorder or disease is selected from the group consisting oft
inflamnmatory bowel discases, rheumatoid arthritis, psoriasis, chronie obstructive pulmonary
disorder, psoriatic arthritis, ankviosing spondylitis, neutrophilic asthma, steroid resistant asthma,

multiple sclerosis, and systemic lupus ervthematosus comprising administering to a subject in
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need thereof an cffective amount of a compound of Formula T or a form, composition or

medicament thereof,

The present invention provides a method of treating or amcliorating an inflamratory bowel
discase, wherein said inflammatory bowel discase is Crohn’s discase comprising administering
to a subject in need thereof an effective amount of a compound of Formula T or a form,

composition or medicarnent thereof,

The present mvention provides a method of treating or ameliorating an inflammatory bowel
discases, wherein said inflamnmatory bowel discase is ulcerative colitis comprising adinistering
o a subject in need thereof an effective amount of a compound of Formula T or a form,

composition or medicament thereof,

DEFINITIONS

i

The term "administering” with respect to the methods of the mvention, means a method for
therapeutically or prophyiactically preventing, treating or ameliorating a syndrome, disorder or
discase 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 mammal, typically a
Fuman, 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 overcxpression, or g patient with an inflammatory condition that
accompanics syndromes, disorders or discases associated with abberant RORyt expression or

RORyt overexpression.
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The term "effective amount” means that armount of active compound or pharmaccutical agent
that elicits the biological or medicinal response in a tissue system, animal or human, that s being
sought by a resecarcher, veierinarian, medical doctor, or other clinician, which includes
preventing, treating or amcliorating the symptorns of a syndrome, disorder or discasc being

treated.

As used herein, the term “composition” s intended to encorapass a product comprising the
specified ngredients in the specified amouonts, as well as any produet which results, directly or

indirectly, from combinations of the specified mgredients 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 vot himited to,
methyl, ethvl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl,

isohexyl, heptvl, octyl, 2,2 4-trimethvipentyl, nonyl, decyl, undecyl and dodecyl. Any alkyl

group may be optionally substituted with one OCH;, one OH, or up to two fhucrine atoms.

The term “Cep)” (Where g and b are integers referring to a designated number of carbon atoms)
refers to an alkyl, alkenvl, alkynyl, altkoxy or cycloalkyl radical or to the alkyl portion of a
radical in which alkyl appears as the prefix root containing from « to & carbon atoms inchisive.

For example, T4 denotes a radical containing 1, 2, 3 or 4 carbon atoms.

The term “cycloalkyl” refers to a saturated or partially unsaturated monocyelic or bicyclic
hydrocarbon ring radical derived by the removal of one hydrogen atom from a single ring carbon
atom. Typical cycloalkyl radicals include cyclopropyl, cvelobutyl, cyclopentyl, cyclopentenyl,
cyclohexyl, cyclohexenyl, cycloheptyl and cyclooctyl.  Additional examples inchude Cg.
sicycloalkyl, Ceissieyeloalkyl, decahydronaphthalenyl, and 2,3.4,5.6,7-hexahydro-1H-indenyl.
Any cycloalkyl group may be optionaily substituted with one OCHs, one OH, or up to two

fluorine atoms.
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As used herein, the term “thiopheny!™ is intended to describe the radical formed by removing a
3
O

hydrogen atom from the molecule with the structure: S

PHARMACEUTICALLY ACCEPTABLE SALTS

Pharmaceutically acceptable acidic/anionic salts include, and are not limited to acctate,
benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, citrate, dihvdrochloride, cdetate, cdisylate, cstolate, esylate, fumarate,
glveeptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, iscthionate, lactate, lactobionate,
malate, maleate, mandelate, mesylate, methylbromide, methyinitrate, methylsulfate, mucate,
napsylate, nitrate, pamoate, pantothonate, phosphate/diphosphate, polygalacturonate, salicylate,
stearate, subacctate, succinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide.
Organic or inorganic acids also include, and are not Hmited to, hydriodic, perchloric, sulfuric,
phosphoric, propionic, glycolic, mcthancsulfonic, hydroxycthancsulfonic, oxalic, 2-

naphthalenesulfonic, p-tolucnesulfonic, cyclohexanesulfamic, saccharinic or trifluorcacctic acid.

Pharmaceutically acceptable basic/cationic salts include, and are not limited to aluminum, 2-
amino-2-hydroxymethyl-propanc-1,3-diol {also known as tristhydroxymethylhjaminomethane,
tromethane or “TRIS”), anmumowia, benzathine, butvlamine, calcium, caleium glaconate,
calcium  hydroxide, chloroprocaine, choling, choline bicarbonate, choline chloride,
cyclohexylamine, diethavolamine, ecthylenediamine, hithium, LiOMe, L-lysine, magnesium,
meghumine, NHs, NH4OH, N-methyl-D-glucamine, pipeniding, potassium, potassium-¢-butoxide,
potassium  hydroxide  {aguocous), procaine, quinine, sodium, sodium  carbonate,

sodium-2-ethythexanoate, sodiam hydroxide, triethanolamine or zine.

METHODS OF USE

The present invention is directed to a method for preventing, treating or ameliorating a RORyt
mediated inflammatory syndrome, disorder or discase comprising administering to a subject in
need thereof an cffective amount of a compound of Formwula ¥ or a form, composition or

medicament thereof
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Since RORyt is an N-terminal isoform of RORYy, 1t is recognized that compounds of the present
invention which are moduiators of RORyt are likely to be modulators of RORy as well
Thercfore the mechamstic description “RORyt modulators” is intended to encompass RORy

madulators 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 (.5 mg to about 10 g, preferably between
about 0.5 mg to about 5 g, 1n 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 skilied 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 discase condition. In addition,
factors associated with the particular subject being treated, including subject age, weight, dict
and time of administration, will result in the need to adjust the dose to an appropriate therapeutic
ievel. The above dosages are thus cxemplary 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 pharmaccutical compositions comprising
any known pharmaccutically acceptable carriers. Excemplary 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 salis of the compounds of Formula [ include the conventional

non-toxic salts or the quaternary ammonium salis which are formed from inorganic or organic
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acids or bases. Examples of such acid addition salts include acetate, adipate, benzoate,
benzenesulfonate, citrate, camphorate, dodecylsulfate, hydrochloride, hydrobromide, lactate,
maleate, methancsulfonate, nitrate, oxalate, pivalate, propionate, succinate, sulfate and tartraie.
Base salts include ammoniom salts, alkali metal salts such as sodinm and potassium salts,
alkalinc carth metal salts such as calcium and magnesium salis, salts with organic bases such as
dicyclohexylamino salts and salts with amino acids such as arginine.  Also, the basic nifrogen-

containing groups may be quaternized with, for example, alkyl halides.

The pharmaceuntical compositions of the invention may be admunistered by any means that
accoruplish  their intended purpose.  Examples include adwinistration by parenteral,
subcutancous, intravenous, intramuscular, intraperitoneal, transderioal, buccal or ocular routes.
Alternatively or concurrently, administration way be by the oral route. Suitable formulations for
parenteral administration melude aqueous solutions of the active compounds in water-soluble
form, for cxample, 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 pharmaceuntically 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 torm "solvate” means a physical association of
the compounds of the present invention with one or more solvent molecules. This physical
association involves varying degrees of ionic and covalent bonding, including hyvdrogen 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

A
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"solvate" is intended to encompass both solution-phase and isolatable solvates. Non-limiting

examples of suitable solvates include cthanolates, 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 treatiaent of the present invention,
the term “admunistering” shall encompass the means for freating, ameliorating or preventing a
syndrome, disorder or disease described herein with the compounds of the present invention or a
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 {0 a compound as deseribed in Formuda  for use as

a medicament.

fn another embodiment, the invention relates to the use of a compound as described in Formula
for the preparation of a medicament for the treatment of a discase associated with an clevated 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 i vive into the required compound. Thus, in the methods of treatment of the present
mvention, 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 admimustration
to the patient. Conventional procedures for the sclection and preparation of suitable prodrug
dertvatives are described, for example, in “Design of Prodrugs”, Ed. H. Bundgaard, Elsevier,

19&5,

Farthermore, 1t s intended that within the scope of the present invention, any e¢lement, in
particular when mentioned 1o relation to a compound of Formula (1), shall comprise all isotopes
and isotopic mixtures of said clement, either naturally occurring or synthetically produced, either

with natural abundance or m an isotopically emriched form. For cxample, a reference to
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hydrogen includes within its scope 'H, “H (D), and "H (T}, Similarly, references to carbon and
oxygen include within their scope respectively °C, VC and "*C and "0 and 0. The isotopes
may be radicactive or non-radicactive. Radiolabelled compounds of formula () may comprise a
radicactive isotope sclected from the group of “H, V'C. '°F, 41, 'L 'L P, 7By, °Br, 'Br and

2 >

82y, S . - 23py b 8
Br. Preferably, the radioactive isotope is sclected from the group of 'H, 'C and '

Some compounds of the present invention rmay eoxist as atropisomers.  Atropisomers are
stereoisomers resulting from hindered rotation about single bonds where the steric strain barrier
to rotation is high encugh to allow for the isolation of the conformers. Tt 1s to be understood that
all such conformers and muxtures thercof  are encompassed within the scope of the present

invention.

Where the compounds according to this invention have at least onc sterco center, they may
accordingly exist as cnantiomers or diastercomers. It is to be understood that all such isomers

and mixtures thereof are encorapassed 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 isorers may be separated by conventional technigues such as
preparative chromatography., The compﬁunds may be prepared in racemic form, or individual
enantiomers may be prepared either by enantiospecific synthesis or by resolution.  The
compounds may, for example, be resolved nto their component enantiomers by standard
technigues, such as the formation of diastercomeric pairs by salt formation with an optically
active actd, such as (-)-di-p-tohuoyi-D-tartaric actd 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 diastercomeric 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 desirable to protect sensitive or reactive groups on any of the molecules

concerned.  This may be achicved by means of conventional protecting groups, such as thos
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described in Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973;

and T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons,

1991, The protecting groups may be removed at a conveniont subscquent stage using methods

known from the art,

ABEBREVIATIONS

Herein and throughout the application, the following abbreviations may be used.

A angstrom

Ag acetyl

A0 acetic anhydride
BHT butylated hydroxytoluene
Boe tert-butyloxycarbonyl
br broad

Bu butyl

n-Bula n-butyl Hithium
-BuOH tert-butanol

d doublet

dba dibenzylideneacetone
BCE dichloroethane

DCM dichloromethane

Dess-Martin periodinane

DIEA

1,1, 1-tris{acetyloxy}-1,1-dihydro-1,2-benziodoxol-3-(1 H}-one

N N-diisopropylethylaming

DMA dimcthylacetamide

DME dimethylacctamide

DMF N, N-dimethyiformamide

DMSO dimethyl sulfoxide

dppf {diphenylphosphino}ferrocene

Faton’s Reagent 7.7 wt% phosphorus pentoxide solution in methanesulfonic acid
EDCE N-(3-dimethylaminopropyh)-N'-cthylearbodiimide hydrochloride
EthMgBr cthyhmagnesium bromide
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ESE

Et
Et,O
EtOAc
EtOH
Et:SiCl
HATU

HPLC
Hz
~PrOH
LCMS
m

M
mCPBA
Meldrum’s acid
MeOH
MeONa
MHz
min

mL
MTBE
nm

Na(OiPr

RP-HPLC

electrospray ionization

cthyl

dicthyl cther
cthyl acctate
ethyl alechol

chlorotriethylsilane
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O-{T-azabenzotriazol-1-vI}-N NN~ N -tetramethyhuronium

hexaftuorophosphate

high pressure hiquid chromatography

hertz

isopropyl alcohol

higquid chromatography-mass spectrometry

multiplet

molar (moles/liter}

3-chloroperbenzoic acid

2,2-dimethyi-1,3-dioxane-4,6-dione

methanol

sodium methoxide
megahertz
minutes

mililiters

methyl tertiary butyl ether

nanometers

sodium isopropoxide
N-bromosuceinimide

nuclear magnetic resonance

phenyl
parts per mitlion
propyl

guartet

reverse phase high pressure ligoid chromatography
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8 singlet

TBAF tetrabutylammonium fluoride

TEA tricthylamine

TEMPO (2,2,6,6-tetramethylpiperidin-1-yhoxidanyl

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

uv ultra-violet

X-Phos 2~dicyclohexylphosphino-2',47,6 -iritsopropyibiphenyl

GENERAL SCHEMES:

Compounds of Formula ¥ 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 arc only meant to represent examples of the invention and are in no way meant to be a

fimit of the invention.
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Scheme 1 describes the preparation of 6-bromo or 6-iodo-quinolines of Formula IV by various
methods (path 1 to 4). Tn path 1, cyclization of 4-haloanilines I with 2-substituted malonie acids
1 can be done in refluxing phosphorus oxychloride to provide 6-haloquinolines IV, wherein R’
and R are Cl. Nucleophilic displacernent of 2-chloro substitution with sodinm methoxide in hot
McOH or toluene gives 6-halo-2-methoxyquinolines 1V, Path 2 illustrates the cyclization of

amides Vi, derived from acylation of 4-haloanilines H with substituted acid chiorides V, in the
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presence of DMF in hot phosphorus oxychloride to generate 6-haloquinolines IV, wherein R’ is
Hand R’ is CL In path 3, methyl 2-aminobenzoates VI can underge acylation with acid
chlorides V to form an amide intermediate, which can be further treated with a base, such as
sodium cthoxide or lithium bis{trimethyisilyljamide, to afford 6-halo-4-hydroxyquinolin-2{1 #)-
ones VIEL. Conversion of hydroxyquinolin-2{1H}-oncs VIl to 2 4-dichloroquinohines IV can be
carried out in refluxing phosphorus oxychloride. Path 4 describes the condensation of anilines ¥
and aldehydes IX in ethanol to form compound X which can be further cyclized n
polyphosphoric acid at high temperatures to give quinolinones X1, Convertion to the 4-
chloroquivolines IV wherein R’ is H can be accomplished in phosphorus oxychloride as

previouslty described.

Schems 2
RY O rR* R®
& 8
Z. AR POC 2.y R
PATH 1 | T——
R > A %
NH, Eaton's reagent RP NTRT RS NS RT
R2 RE
XH(Z=1orBn XV (Z=1orBr, WZ=lorBr
RY = OF3) R% = Ci, R = COF,)
Ril
8r O LDA
aammmmmmssaaannnnnssnaanan O
PATHZ RET ™ g CF(;CQEE‘t
RS
A"
O R4 $
Rﬁ\)l\CF ar R6  Cul, Nai, t-BuOH
. A T (MeNHCH),
A B g
BugN, DMSO, 4 RS N7 R
RB
W (RS R = CFy) IV (R3 R = CFy)

Scheme 2 ilustrates the synthesis leading to 6-bromo or 6-iodoquinolines of Formula IV
wherein R is Cl and R’ is CFx (path 1), and 6-iodoquinolines of Formula XVHE where R and
R’ are CF; (path 2). 1In path 1, cyclization of 2-aminobenzoic acids XII with 1.1,1-

trifluoropropan-2-ones XY} in Eaton’s rcagent at clevated temperatures viclds 4-hydroxy-2-

%3
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wriftuoromethylguinolines XEV, which upon heating in phosphorus oxychloride at temperatures
between 100 - 120 °C gives 6-bromo or 6-indoquinolines IV, wherein R” is Cland R is CF;. 6-
lodo-2.4-bis(irifluoromethyligquinolines IV can be formed by the reaction sequence tlustrated in
path 2. Treatment of 1-bromo-4-fluorobenzenes XV with lithivia diisopropylamide at - 78 °C
followed by addition of cthyl trifluorcacetate provides 2-fluorophenyl-2.2 2-trifluorocthanones
XVE Anilines XV can be prepared by displacing 2-fluoro in XVI with sodium azide followed
by reduction with tin (If) chloride dihydrate. Cyclization of XVH with 1,1, 1-riflaoropropan-2-
ones ML in the presence of tributylamine in a polar solvent, such as DMF or DMSQO, at high
temperatures can provide 6-bromo-24-bis(trifluoromethylquinolines IV, The 6-10do-2.4-
bis(trifluoromethyhquinolines XVHE can then be subsequently obtained by conversion of 6-
bromogainoline IV, where R° and R are CF 3, with Nal, Cul, and NN’ -dimethylethvlenediamine

in t-BuOH at high temperatures under microwave condition,

[
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’ Scheme 3
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Scheme 3 illustrates synthetic routes (path 1 to 6} to ketones of Formula XX In path 1,
Weinreb amide XX can be prepared from acids XEX by reacting with N,O-
dimethythydroxylamine  hydrochloride and I l-—carbonyldiimidazole or with NO-
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dimethythydroxylamine hydrochloride in the presence of a base such as tricthylamine or Hunig's
basc and a coupling reagent such as EDCL The amides XX can be further treated with Grignard
reagents such as R*MgX (X is Br or CI) that can be obtained commercially or preformed by
treatment of R’Z with organometallic reagents such as i-PrMgCl or EtMgCl in THFE.
Alternatively, Weinreb amides XX can be obtained from acyl chlorides XXIF and N,O-
dimethythydroxylamine hydrochloride by using tricthylamine or pyridine as a base. 1-Methyl-
{H-imidazole can be freated with one equivalent of »n-Buli and one equivalent of
chlorotricthylsilane at — 78 °C followed by an additional equivalent of #-Buli, to which the

Weinreh amides XX can be added to vield ketones XXI wherein R” is imidazolyl (path 2).

in path 3, halogen and metal exchange of bromides or iodides XXIV with i-PrMgCLLICI or #-
Buli, followed by addition of aldehydes XX affords alcohols XXV, Oxidation of XXV with
Diess-Martin periodinane or MO, can provide ketones XXI, To path 4, ketones XXI, where R”
is triazotyl, can be prepared by treatment of 1-methyl-174-1,2, 3-triazole with #-Buli followed by
reaction with aldchydes XXTH to yield alcohols XXV, which could undergo oxidation with
Dess-Martin periodinane or Mn(O;. Path 5 exemplifies the preparation of symmetrical ketones
XXI, wherein R' and R” are the same. As iHustraied, an aryl or heteroaryl group containing an
acidic proton XXXIX (Y = R' or RY) can be deprotonated in the presence of a strong base such
as n-butyllithium once solubilized in a preferred solvent such as tetrahvdrofuran at temperatures
between O and -78 °C then added in excess to ethyl methoxy(methyljcarbamate to provide
ketones XXI wherein R' and R%are the same. Aryl or heteroaryl bromide or jodide XL can also
be lithiated through a Hthiumv/halogen exchange with w-butyilithiiom before adding in excess to
cthyl methoxy{methyljcarbamate as previously described to provide symmetrical ketones XX1.
Path 6, which cmploys palladium catalyzed cross-coupling of arylboronic acids XXXVI with
acid chlorides XXXVIH using K:POs as a base and (PhaPRLPACL; as a catalyst in a high botling

non-polar solvent such as toluene, can also be used to generate ketones XX1.
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Scheme 4
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Synthesis leading to intermediate ketones XXVIE may also be achieved via chemical routes
shown in Scheme 4. In path 1, treatment of 6-bromo or 6-iodogquinolines IV with n-Bukli at -78

C followed by addition of aldehydes XXEH provides sccondary alcchol quinolines XXVI,
which can be oxidized to ketones XXV with Dess-Martin periodinane or Min(,. Alternatively,
ketones XXV may also be prepared by treatment of 6-haloquinclines IV with n-BulLi at -78 °C
followed by guenching with DMF affording carboxaldehydes XXV, Kefones XXV can he
obtained in a two-step process by addition of aldehyde XXVIH to a reaction mixture of aryl

iodides or bromides XXIX and i-PrMgClLiCl followed by oxidation with MnO; (path 2}.
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As illustrated in Path 3, a one-pot reaction of aldehydes XXX and Grignard reagents such as R~
MgCl XV followed by treatment with -PrMgCl and addition of 2,2,2-trifluoro-N-methoxy-N-
methylacetamide vields hydroxyl compounds XXXE. The hydroxyl group can be oxidized using
bicach and TEMPO. Fluoro displacement can then be achieved with ammonia in hot DMSO to
provide anilines XXX, In the presence of benzencsulfonic acid, condensation of antlings
XXX and 2-(methyliminojbutanamides XXXHI in hot DMSO furnishes ketoquinolines
XXV wherein R’ is CF; and R’ is CONHMe.

Scheme 5
O
n-Buld
PATH 1 - ,JLRz
XX§
PATH 2 -PrvigCl
RVL‘R?
XX
PATH 3 y RAEZ nBuli
{Z=1orBry ori-PrigCLLIC
XXV or EtMgCl

R
HR® = OH)

Scheme 5 illustrates synthetic routes leading to compounds of Formula I (path 1 to 3). As
ilhastrated in path 1, a mixture of the 6-bromo or 6-iodoguinolines IV in an appropriate solvent
such as THF can be either premixed with the ketones XX at -78 °C followed by addition of
Buli or can be pretreated with Buli at -78 °C prior to the addition of the ketones XX1¥ to afford
the tertiary alcohols of Formula §, wherein R is OH. In path 2, 6-iodoquinolines IV can be

treated with 1-PrivMgCl followed by addition of ketone XX1I to vield compounds of Formula §

A
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wherein R is OH. As shown in Path 3, halogen-metal exchange of aryl halides (fodide or
bromidey XXEV with an organomctallic reagent, such as #-Buli, -PrivgCLLIC, or EtMgCl, at
an appropriate temperature, such as -78 °C or 0 °C, followed by reaction with ketones XXVH

may afford tertiary alcohol quinolines of Formula L

Scheme 8
R} R* RS R} R* RS
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Scheme 6 iHustrates methods used to synthesize compounds of Formula | wherein either the
chiorine at R or at both R” and R’ positions are replaced with uitrogen, oxygen, salfur or alkyl
groups. In path | and 4, nucleophilic displacement of 2,4-dichloroquinolives T (R” and R are CD
with NaO{alkyly, NaS(alkyl), such as NaOMe, NaSMe, NaOEt, or NaO'Pr, in an appropriate
solvent, such as MeOH, EtOH, i-PrOH or DMF at clevated teroperatures or with substitated
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hydroxy reagents such as 2-methoxyethanol in the presence of a base like sodivm hydride in a
non-polar solvent such as toluene provides compounds of Formula ¥ whercin R° is Cl and R is
Ofalkyl), O(CH, 1 OCH; or S{atky!) and compounds of Formula ¥ whercin R” and R are O(alkyl)
or S{alkyl). Likewise, nucleophilic displacement of 2,4-dichloroquinolines ¥ (R” and R are CI)
with primary or secondary alkyl amines, heterocyele amines, or N,O-dimcthylhydroxylamine in
polar solvenis such as McOH, EiOH, or ELNCHO, or DMF provides quinolines of Formula
{path 2) wherein R® is NH(alkyl), N(alkyly,, N(CHJOCH;, or CL and R is NF(alkyl), Nalkyl),,
N{CH:)OCH;, NAIA% NHCQ,}}aikyiNAIAZ or N(CH;)C(g,_@aikleAiAza wherein A; and A, are
as defined above. Replacement of chlorine at positions 2 and 4 of quinolines T (R” and R are CD)
with alkyl groups could be carried out using Zn{alkyl); in the presence of KoCO; and a palladium

catalyst, sach as PACL{dppt), to afford 2-alkyl and 2, 4-dialkyiquinolines ¥ {path 3).
Gcheme 7

&2 rR® R* RO PATH 1 - R® R' R°

& ~J
jﬂ Pd,dbag, X~ph0§ R

N g7 EN(CNIg Zn, A . ~R7
Ra
HRY= QL R = Cl) 1R = O RT = CN) HRE, RT = CN)
=2 R* R* RS
ArB{OH),, KoCO4 R6
PACk{dppf), A R | T
i o
PATH 2 RE N W ORT
RS

HRS=CL R = An

Synthetic routes to compounds of Formula §, wherein R is Cl or ON, and R is CN or aryl, are
Hhastrated in Scheme 7. In path 1, cyanation of the 2 4-dichloroguinolines | with Zn(CN); in the
presence of Zn, a palladiom catalyst, such as Pdydbas, and a ligand, such as dppf or X-phos, at
high temperatures can provide 2-CN and 2.4-diCN guinolings §. The 2 4-dichloroguinolines 1
can also undergo a Suzuki reactions with ArB{OH), or ArB{OR}, and a palladiuom catalyst, such
as PACL(dppf), viclding compounds of Formula ¥ wherein R’ is phenyl, substituted phenyl and
five or six-membered heteroarvls such as furan, pyridine, pyridazine, pyrarzine, pyrimidine,

pyrrol, pyrazole or imidazole {path 2).

1%
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Scheme 8§

PATH 1
(alkyB{OR):, A
PA(EPha)s, KoCOs,

H{R® = alikyl)

3 4 8
PATH2 g2ft R R

H 8
NaO{aliyl) R’ TR
e
A e

N7 TRy

FRY=Cl} 1{R® = Oalkyl})

Pdadbasg, dppf 6
Zn{CNp, Zn, A R

PATH 3

{R® = CN)

As illustrated in Scheme &, compounds of Formula ¥ wherein R’ is a chlorine can be further
substituted by treatment with alkytboronic 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 ¥ wherein R is atkyl, O(alleyl) or ON and R is as

described above.

Scheme §
RQ RE R4 RS
> RS ) Re
R S NaH, Mel, DMF R
=S NTRT ) R7
RS
FHR? = OH) H{R? = OMe)

In scheme 9, tertiary alcohols T can be treated with base, such as NaH, and alkylated with Mel in

DMEF to provide compounds of Formula I wherein R' is OMe.
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9 Scheme 10
O o
T, | o,
rRY "R2?

XX THOE),

R RS

3]
Rt G E4 o™ 1L neBul
}IN"S‘*@ * P .
RE i RQ N R-f 2. HCE, MaOH
HXKY RS
v F(R® = NHy}

Synthetic routes to compounds of Formula §, wherein R’ is NH,, are illustrated in Scheme 10.
Ketimines XXXV may be prepared by Ti{OEt) mediated condensation of ketones XX1 with 2-
methylpropane-2-sulfinamide in refluxing THF. Addition of #-Buli to the reaction mixture of
ketimines XXXV and 6-bromo or 6-iodoguinolines ¥V at — 78 °C followed by cleavage of fert-

butancsulfinyl group with HCI in McOH liberates amines L

. PATH 1
R | R &\I
N L =

HRT = CN)

Scheme 11

PATH 2

HRY = CONA'AY)

As shown in Scheme 11, the quinolines of Formula  wherein R’ is ON can be hydrolyzed as
described 1 USZO0080188521 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 HCI to convert CN to a carboxvlic acid XXXV (Path 2). Once formed the acid can be

further coupled to substitited amines wusing appropriated coupling reagents such as EDCH or
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HATU in the presence of a base such as tricthylamine or Hunig’s base to provide compounds of

Formula § wherein R is CONA'AZ.

Scheme 12

HRS = ¢ , .
¢ ) {R® = CI, R” = CHNHC . palkyiNATAZ or

PATH 2 | CHyN{CHR)C . aakyINATAZ)
¥
RS
6
S R
SNE R

HR® = O, RT = CH0C p gjalkyiNATAY)

Synthesis of cormpounds of Formula I, wherein R’ is an amincalkylaminomethylene or an
aminoalkoxymethylene can be prepared from 2-methyviquinolines as shown in Scheme 12
Bromination of Z-methvlguinolines of Formuda ¥ can accomplished with N-Bromosuccinamide
in acctic acid at clevated temperatures as described in WQO2010151740, to provide the
methylbromide intermediate XXXVI. Nucleophilic displacement of the bromide under basic
conditions using procedurcs known in the art could afford compounds of Formula § wherein R
is ~CHNHC 52lkyINATA® or CHaN(CH)C o salkyINATAT (Path 1) or CHy0C s alkyINATA

(Path 2) and A’ and A" are defined above.

Compounds of Formula ¥ wherein R', R® or R® are pyridyl can be treated with m-
chloroperbenzoic acid in a chlorinated solvent at ambient to 40 °C to form the pyridyl-N-oxides

of Formula L

62



WO 2014/062667 PCT/US2013/065026

Scheme 13

§(R% = OH)

. P o~ . 2.
As shown in Scheme 13, compounds of the Formula | whercin R is H can be prepared by
treating compounds of Formula ¥ wherein R 1s OH with an acid such as trifluoracetic acid in a

solvent such as dichloromethane at room temperature or with heating (WO2009091735).

EXAMPLES
Compounds of the present invention can be prepared by methods known to those who are skilled
in the art. The following examples are only meant to represent examples of the invention and are

in no way meant to be a lumit of the invention.

Intermediate 1: step a

Methyl 5-bromo-2-2-phenviacetamido)benzoate

To a mixture of methyl 2-amino-5-bromobenzoate (9.00 g, 39.1 mmol) and E6N (7.6 mL, 54.8
mwmoel) in CHyCl (90 ml) was added 2-phenylacetyl chloride (7.26 g, 46.9 mmol} at 4 °C
dropwisc. After completion of the addition, the cooling bath was removed and the mixture was
stirred for 27 hours. TLC showed some of the starting material methyl 2-amino-5-
bromobenzoate still remained. More 2-phenylacetyl chloride (1.88 g, 12.2 mmol) and EGN (2.2
mL, 15.9 mmol) were added, and the mixture was stirred overnight.  K,CO» {aqueous) was
added, the organic laver was scparated, and the aqueous laver was extracted with CH,Cl,. The
combined organic layers were washed with water, dried (Na,80Oy), filtered, and concenirated in

vacuo. CH:ON (1060 mL) was added, and the precipitated solid was filtered, washed with Et;O,
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and dried to give the title compound. The filtrate was concentrated in vacuo, and the solid was

filicred, washed with Et,O, and dried to give more title compound.

Intermediate 1: step b

6-Bromo-d-hydroxy-3-phenyiguinolin-2(§ Hj-one

Br |\=

To a solution of methyl 5-bromo-2-(2-phenviacetamidoibenzoate (7.71 g, 22.1 mmol,
Y paen; g

Intermediate 1, step a) in THF {30 ml} at -78 °C was added 1.0 M Hhthium
bis{trimethylsilyljamide in hexane (48.7 mlL, 48.7 mumol) slowly, and the color changed from
clear to clear red. The mixture was stirred at -78 *C to room temperature for 4 hours, during
which time the color changed to cloudy yellow. The reaction was quenched with water, and
actdified with 37% HCLuntil pH ~ 5. The precipitated solid was filtered, washed with water and
Et,O, and air dried to give the title compound. More solid was precipitated from the filtrate after
standing overnight. The solid was collected by filtering, washing with water and ELO, and awr

drying to afford more title compound.

Intermediate 1: step ¢

6-Bromo-2 4-dichiore-3-phenviguincline
C | =

Br | R

PN

A solution of 6-bromo-4-hydroxy-3-phenylquinolin-2{1H}-one {8.50 g, 26.9 mmol, Intermediate

1, step by in phosphoryl trichloride (51 mL, 547 mmol) was heated at 107 °C for 3.5 hours, and

then cooled to room temperature. After evaporation of POC; in vacuo, concentrated NHyOH

{aqueous) was added dropwise at 4 °C until pH 9. The precipitated solid was filtered, washed

with water, and dried at 50 °C under vacuum overnight to provide the title cornpound.
The title compound was also prepared using the following procedure:
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A mixture of 4-bromoaniline (10.0 g, 58.1 munol}, 2-phenyvhmalonic acid (11.0 g, 61.0 mmol),
and phosphorus oxychloride (54.0 mL, 581 mumol) was heated in a 90 °C oil bath for 20 hours.
The mixture was allowed to cool o room temperature and was diluted with CH,Ch in a large
beaker {ca. 200 mL final volume). Ice {ca. 100 mL) was added and the mixture was stivred while
monitoring the internal temperature; an ice bath was used to cool the mixture when the internal
temperature reached 35 °C. When the temperature of the mixture fell, the phases were separated
and the agqueous phase was extracted once with CHCl:. The organic extract was concentrated
onto silica gel and the title compound was isolated by flash column chromatography (silica gel,

20-55% CH,Cly-heptane).

Intermediate 2: step a

Methyl S-bromo-2-(2-(2-chlorophenyhacetamido) benzoate

TR

The title compound was prepared using 2-chiorophenyiacetyl chloride in place of phenylacetyl
P PECY 24 padny 3 P P 3 3

chloride using the procedure described for Intermediate 1, step a.

Intermediate 2: step b
&-Bromeo-3-(2-chlorophenyl-4-hydroxyquinelin-2(1H)-one

The title compound was prepared using methyl  S-bromo-2-(2-(2-chlorophenyliacctamido)
benzoate (Intermediate 2, step a) in place of 5-bromo-2-(2-phenylacctamido) benzoate using the

procedure described for Intermediate 1, step b,

Intermediate 2: step ¢

é-Brome-2,4-dickliore-3-(2-chlorophenyhiguinoline

o
(3]
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The title compound was prepared using 6-bromo-3-(2-chiorophenyl}-4-hydroxyquinolin-2(1 H)-
one {Intermediate 2, step by in place of 6-bromo-4-hydroxy-3-phenylguinolin-2(1 H}-one using

the procedure described for Intermediate 1, step .

Intermediate 3: step a
Ethyl 3-((4-bromophenylimino}-2-phenyipropansate
Br

i i = G
R N/ Q./‘\\
E AN
5

A solution of ethyl 3-oxo0-2-phenylpropanoate (3.530 g, 18.2 mmol) and 4-bromoanihine (2.60 g,
15.1 mmol} in EtOH (25 mL) was stirred at room temperature overnight and concentrated to give

the title compound as an oil.

Intermediate 3: step b

6-Bromo-3-phenyiguinolin-4(1H)-one

A mixture of ethyl 3-({4-bromophenyiyimino)-2-phenylpropancate (6,18 g, 17.8 mmol,
Intermediate 3, step a) and polyphosphoric acid (8.90 g) was heated at 150 °C for 1.5 hours.
Afier cooling to room temperature, 3 N NaOH was added at 4 °C until basic. The solid was

filtered, washed with water, and dried under vacoum overnight to give the title compound.

Intermediate 3: step ¢

6-Bromo-4-chloro-3-phenyiguinoline
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Br l\“
_

The title compound was prepared using 6-bromo-3-phenyiquinolin-4(1 H)-one (Intermediate 3,

step by in place of 6-bromo-4-hydroxy-3-phenyiquinolin-2(1 H)-one according to the procedure
described in Intermediate 1, step ¢, with the exception of flash column chromatography

purification {(silica gel, 3-10% EtOAc in heptanes).

intermediate 4: step a

N-{(4-Bromophenyl)-2-phenylacetamide

8 A
¥ o i
S . s .
H

In a 250-mL round-bottom flask was placed a muxture of 4-bromoaniline (6.90 g, 40.1 manol},
tricthvlamine (16.8 g, 166 mmol), 4-dimethylaminopyridine (200 mg, 1.64 mmol), and 2-
phenylacetyl chloride (6.50 g, 42.1 mmol) in dichloromethane (150 miL}. The resulting mixture

~

was stirred for 12 hours at 25 °C. The reaction was then gquenched by the addition of 50 mL of
water. The organic layer was separated, and the aqueons layer was extracted with 2 x 538 mL of
dichloromethane. The combined organic layers were dried over anhvdrous sodium sulfate,
filtered, and concentrated under vacoum. The residue was pwrified by flash column
chromatography (silica gel column, 100:1 to 101 CHCL/MeOH) to provide the title compound

as a light vellow solid.

intermediate 4: step b

6-Brome-2-chlors-3-phenyiguinoline

Br
Sy

N, N-dimethyiformamide (2.10 g, 28.7 mmol) was placed in a 180-mL round-bottom flask, and
POCE (203 g, 132 mmol) was added. After stirring for 30 min, N-{(4-bromophenyi)-2-

phenvlacctamide (5.50 g, 19.0 mmol, Intermediate 4, step a) was added. The resulting mixture
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was stirred for 12 hours at 80 °C. The reaction was then quenched by the addition of 50 L of
water. The organic layer was separated, and the aqueous layer was extracted with 3 x 200 mL of
ethyl acctate. The combined organic layers were dried over anhydrous sodium sulfate, filtered,
and concenirated under vacuum. The residue was purified by chromatography (silica gel column,

1:10 EtOAc/petroleum ether) to provide the title compound as a white solid.

Intermediate 4; step ¢

t-Bromo-Z-methoxy-3-phenyiguinoline

Br e

l s N";’E\ O/

in a 100-mL round-bottom flask was placed a muxtare of 6-bromo-2-chlore-3-phenviguinotine
{550 mg, 1.73 mmol, Intermediate 4, step by and NaOCH; (931 mg, 17.2 mmol) in methanol (50
mb). The resulting mixture was refluxed for 5 houors and concentrated under vacuum. The
residoe was purified by chromatography (stlica gel column, 1:5 EtOAc/petroleum cther) to

provide the title compound as a white solid.

{ntermediate 5;: step a

¢-1odo-3-phenyl-2-(trifluoromethyiiquinolin-4-of

OH[\

A mixture of 2-amino-5-1odobenzoic acid (5.20 g, 19.8 mmol}, 1,1, 1-trifluoro-3-phenylpropan-2-
one {3.95 ¢, 21.0 ramol}, and Eaton’s reagent (12 mL) in a sealed tube was heated at 100 °C for 2
hours. More 1,1,1-trifluoro-3-phenylpropan-Z-one (1.60 g, 8.50 mmol) was added and the
mixture was heated for another 2 hours. The reaction was then cooled to room femperature, ice
water was added, and the mixture was stirred vigorously for about 20 min. 50% NaOH and conc.
NH4OH solution were added until pH was 9. Some gummy dark brown material formed. After
the addition of CH,Cly, the gomumy material became fluffy solid. This solid was filtcred, washed

with water and Et;O, and air dried to give the title compound.

68



WO 2014/062667 PCT/US2013/065026

Intermediate 3: step b

4-Chioro-6-isde-3-phenyl-2-(triflucromethyijquinoline

A solution of 6-iodo-3-phenyl-2-(triflucromethyl)quinolin-4-ol (1.54 g, 3.71 mmol, Intcrmediate
S, step a) in phosphoryl trichloride (5 mL, 53.8 mmol) was heated at 110 °C for | hour 45 min,
and then cooled to room temperature. Ice-water was added, and the mixture was basified at 4 °C
with 50% NaOH and conc. NEH4OH ontil pH 9. The precipitated solid was filtered, washed with
water and EfO, and dried to provide the title compound. The filtrate was separated and the
aqueons layver was extracted with CHCly. The combined organic phases were dried (NaxS04),
filtered, concentrated, and purified by flash column chromatography (80 g silica gel colamn, § -
5% EtOAc in heptane), affording a mixtare of the title compound and des-iodo by-produet in

about &:1 ratio as a thick oil, which solidified overnight.

Intermediale &

&-Bromo-2.4-dichioro-7-fluors-3-phenyiguineline
i Y

B S | =

|
NN N

A mixture of 4-bromo-3-fluoroaniline (6.54 g, 34.4 mmol), 2-phenylmalonic acid (7.44 g, 41.3
mmol), and POChL (32.0 mL, 344 numol} was stirred at reflux (130 °C aluminum block
temperature} for 3 hours. The dark solution was then allowed to cool to room temperature and
diluted with DCM {70 mL). This was treated with {00 mL ice and stirred on an ice bath for ~5§
min, and was then treated with 15 M NH4OH dropwise (6 mL}) and removed from the ice bath,
Stirring at room temperature caused the reaction to warm to a gentle reflux (42 °C), and the
reaction was chilled on an ice bath intermittently, After ~10 min stirring at room temperature the
exotherm moderated, the aqueous layer was extracted with DCM (30 mL), and the combined

dark clear organic lavers were concenirated o provide a brown solid. This was drv load flash
B 3 K
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chromatographed with a 20% DCM/heptane to 100% DCM gradient to afford a ~2:1 mol ratio of
the title compound and the 5-fluoro regioisomer as a light yellow solid. A portion of this was
dry load flash chromatographed with a 20% toluenc/heptanc to 100% tolucne gradient to provide

the title compound cluting at 60-70% toluenc/heptanc.

Intermediate 7

6-Bromo-2,4-dickioro-S-fluore-3-phenviguincline

After successful flash chromatographic isolation of Intermediate 6, further clution at 80-95%

tohiene/heptanc provided the title compound.

Intermediate 8: step a

1-(5-Bromo-2-fluorophenyl}-2,2,2-trifluorsethanone

O
Br \&F
\H/j\ c
\/FF

A solution of dissopropylamine (22.1 mL, 15

~
/
I

mmnol) in 140 ml THF was stirred under argon at
-68 °C while n-Buli (57.9 mL, 2.59 M in hexane, 150 mmol) was added tn a fing stream in 2
portions over & min. The resulting pale vellow bomogencous sohition was removed from the
acctone/dry tee bath and stirred at ambient conditions for 8 min, and was then cooled back down
to -68 °C and a sohution of 1-bromo-4-fluorcbenzene (15.6 mL, 143 mmol} in THF (30 mL} was
added rapidly dropwise over 5 min. The reaction was then stirred in the cold bath for another 6
min, and the pale yellow reaction was then treated rapidly dropwise with a solution of cthyl
trifluoroacetate (18.7 mbL, 1537 mmol} in THF (30 mL} over ~8 min (internal temp rose to -47 °C).
The pale yellow reaction was then stirred overnight as the acetone/dry ice bath expired (15 hrs).
The resulting veliow homogencous sohution was washed with § M NH,C1 (2% 50 mL}, and the
organic layer was dried {Na;SOy), filtered, and concentrated to provide the crude title compound

as a clear dark yellow oil.
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{ntermediate 8: step b

i-{Z-Amino-S-bromeophenyl}-2,2, 2-triflucreethanone

F
FUIF
Br|\ o
Z N NH,

A solotion of  1-{5-bromo-2-fluorophenyty-2,2 2-trifluoroethanone  (6.67 g, 24.6 mmol,
Intermediate &, step a) in DMSO (6.2 mL) was treated with NaN; (1.76 ¢, 27.0 mmol) and stirred
under air (hightly capped) at 95 °C for 1 hour. The brownish-red opague reaction was then
cooled to room temperature on an ice bath, diloied with EtOAc (49 ml), treated with
SuClsdihydrate (6.66 g, 29.5 mamol} in several portions over ~30 sec followed by water (1.33
mi., 73.8 mmol), and the mixtare was stured at room temperatore for 30 min. The reddish
solution with heavy off-white particulates was then treated with anhydrous NapS3Q0y (~6 g; ~40
mmol; ~400 munol water capacity) and stirred vigorously for a fow minuotes. The mixtare was
then filtered over a bed of Celite®, and the cloudy orange filtrate was dry load flash
chromatographed (~60 g silica gely with a heptane to 50% DCM/heptane gradient to provide the

title compound as an orange oil that crystallized upon standing.

Intermediate §: step ¢

6-Bromo-3-phenyl-2 4-bis(trifluoromethyDguinoline

A vellow solution of 1-{2-amino-5-bromophenyl}-2,2.2-trifluorocthanone (1.32 g, 4.94 mmol,
Intermediate 8, step by and 1,1, 1-trifluore-3-phenylpropan-2-one (0.980 g, 5.21 mmol) in DMF
{4.95 mbL} was treated with tributylamine (1.23 mL, 5.19 mmol} and stirred at 130 °C under air
{capped) for 2 hours. The homogencous orange solution was then cooled to room temperature
and partitioned with cther (8§ mL) and 1 M NaH PO, (8 mL). The organic layer was washed with

I M NaH;POy (Ix 8 mL), dried (Na;S0Oy), filtered, and concentrated, and the residue was flash
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chromatographed with a heptanc to 30% DCM/heptane gradient to vicld the title compound as a

necarly colorless oil.

Intermediate 8: step d

6-lodo-3-phenyi-2 4-bis(triflusromethyhguinciine

A mixture of 6-bromo-3-phenyl-2 4-bis{trifluoromethyllquinoling (273 mg, 0.650 mmol,
Intermediate 8, step ¢}, Cul (14 mg, 0.074 mmol}, NN -dimethylethvlienediamine (3.0158 miL,
$.147 mmol}, +-BuOH (8.65 mL), and Nal (200 mg, 1.33 mmol} was microwaved at 150 °C for
30 min (Biotage}. The reaction was diluted with DCM (10 mL}, filtered through Celitc® and a
(.45 wm filter, and concentrated. The residue was flash chromatographed with a heptane to 20%
EtCAc/heptane gradient to afford the title compound as a light yellow oil that erystaliized upon

standing.

Intermediate 9: step a

N-Methoxy-N-methylisonicotinamide

O
SN
Nz l

A suspension of 4-picolinic acid (3.00 g, 24.4 mmol) and 1,1-carbonyldiimidazole (4.74 g, 29.2
mmol} in CHCH (35 mL) was stirred for ~ 40 min and became a clear solution.  After the
addition of N,O-dimethythydroxylamine hydrochloride (2.85 g, 29.2 mmol}, the mixture was
stirred at room temperature for 22 hours. Water was added, the organic layer was separated, and
the aqueous layer was extracted with CH,Cl. The combined organic layers were washed with
water once, and the aqueous layer was back extracted with CH,Cl,. The organic phase was dricd
{(Nap SOy}, filtered, concentrated, and purified by flash column chromatography (80 g silica gel

column, 100% EtOAc) to give the title corapound as a clear oil.
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Intermediate 9: step b

(i-Methyl-1H-imidazol-5-yh{pyridin-4-vimethanone

o
N
f/\ s
DR

To a heat-gun dried flask containing 1-methyl-1 4-imidazole (2.2 mL, 27.7 mmol} and THF (13
mb) at -78 °C was added 1.6 M n-Buli in hexanc {(18.5 mb, 29.6 mmol}. After stirring at -78 °C
for 40 min, chlorotricthyisilane (4.9 mL, 29.2 mmol) in neat was introduced slowly. The mixture
was stirred at -78 °C for | hour. 1.6 M n-Buli in hexane (18 mL, 28.8 mmol} was added, and
stirring became very difficult. The cooling bath was removed, and stirring was continoed for a
while before the temperature reached around 10 °C. The mixture was recooled to -78 °C, a
solution of N-methoxy-N-methylisonicotinamide (3.82 g, 23.0 mmol, Intermediate 9, stcp a} in
THF (28 mL} was added via cannula, and stirring stopped. The cooling bath was removed, and
the stirring was continued for 40 min before room temperature was reached. The reaction was
quenched with a fow drops of MeOH. Brine was added, the organic layer was separated, and the
aqueous layer was extracted with CH,ClL. The combined organic phases were dried (WaySOy),
filiered, concentrated, and purificd by flash column chromatography (silica gel, 50-100% EtOAc

in heptane, then 5~10% MeOH in CHCl) to obtain the title compound as an off-white solid.

Intermediate 10: step a
N-Methoxy-N-methyinicotinamide

O
The title compound was prepared using nicotinic acid in place of 4-picolinic acid using the
procedure described for Intermediate 9, step a.

Intermediate 18: step b

(I-Methyl-1 H-imidazol-5-yH{pyridin-3-vmethanone
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0
N
R .
N

To a heat-gum dried flask containing 1-methyl-t H-imidazole (1.55 mL, 19.5 mmol) and THF (20
mb} at -78 °C was added 1.6 M n-Bukli in hexane (12.8 mE, 20.5 mmol}. After stirring at -78 °C
for 30 mun, chlorotricthylsilane (3.3 mL, 19.7 mmol) in neat was introduced slowly. The nuxture
was stirred at -78 °C for 30 min. 1.6 M n-BuLi in hexane (12.8 mL, 20.5 mmol) was added, and
the mixture was stirred for 45 min. A solution of N-methoxy-N-methylnicotinamide (2.70 g,
16.2 mmol, Intermediate 10, step a) in THF (20 mL} was added via cannula, and the mixture was
stirred at -78 °C to room tomperature for 2 hours. The reaction was quenched with NH.Cl
{aqueous), the organic layer was separated, and the aqueous laver was extracted with CHLCh.
The combined organic phases were dried (NaxSOy), filtered, concentrated, and purified by flash
column chromatography (40 g silica gel column, 50-100% EtOAc in heptane, then 5-10% MeOH

in CH,Cly) to obtain the title compound as an off-white solid.

intermediate 11: step a

N-Methoxy-N-methvipicolinamide

The title compound was prepared using picolinic acid in place of 4-picolinic acid using the

procedure described for Intermediate 9, step a.

intermediate 11:step b

{1-Methyl-1 H-imidazol-S-yi)(pyridin-2-vijmethanone

9
N
T W
=N M
The title compound was prepared using N-methoxy-N-methylpicolinamide (Intermediate 11, step

a} in place of N-methoxy-N-methylnicotinamide using the procedure described for Intermediate

10, step b
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{ntermediate 11; step ¢
{Z-Methyl-N-{{I-methy-1 - -imidazol-5-y}{pyridin-2-yDmethviene}propane-2-sulfinamide

[
0=%

N
N

To a mixture of {(I-methyl-1H-imidazol-S-ypyridin-2-yUmethanone (202 mg, 1.08 mmol,
Intermediate 11, step b} and TH{OEL, (0.45 ml, 2.2 mmol} in THF (3 ml) was added 2-
methylpropane-2-salfinamide {145 mg, 1.20 mmol) and then heated at 70 °C for 4.5 days. After
cooling to room temperature, NHeCl (aqueous) was added. The precipitated sohd was filtered
off. The filtrate was separated, and the agucous layer was extracted with CH,Cl,. The combined
organic phases were dried (Nay50y), filiered, concentrated, and purified by reverse phase HPLC
{water/acctonitrile/0.1% TFA)  The collected TFA salt was worked up between agueous
NaHCOs and CHLCl,. The organic layer was dried (NapSQy), filtered, and concentrated to obtain

the title coropound as a yellow o1l

Intermediate 12: step a

2-Chioro-N-methoxy-N,6-dimethyHsonicotinamide

The utle compound was prepared using Z-chloro-6-methylisonicotinic acid in place of 4-

picolinic acid using the procedure described for Intermediate 9, step a.

Intermediate 12: step b

2-Chloro-6-methylpyridin-4-vi}{-methyi-1 H-imidazol-2-vhimethanone

-3
(3]
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The title compound was prepared using 2-chloro-N-methoxy-N,6-dimethylisonicotinamide
{Intermediate 12, step a} in place of N-methoxy-N-methylnicotinamide using the procedure

described for Intermediate 10, step b,

{ntermediate 13; step a

2-Filuoro-M-methoxy-N-methylisonicotinamide

The title compound was prepared using 2-fluoroisonicotinic acid in place of 4-picolinic acid

using the procedure described for Intermediate 9, step a.

Intermediate 13: step b
(2-Fluoropyridin-4-yH(1-methy1 H-imidazol-5-yDmethanone

i
N

N/
z

F
To a solution of S-bromo-l-methyl-1H-immdazole (0.964 ¢, 5.99 mmol) 1w CHCL (6 mb) at
room temperature was added 3.0 M ethylmagnesium bromide i E6O (2.0 mL, 6.00 mmol)
dropwise. The roixtare changed to a white suspension briefly then to clear yellow, After 15 mun
stirting, the wmixture was cooled to 4 °C. A solution of 2-fluoro-N-methoxy-N-
methylisonicotinamide (1.05 g, 5.70 mmol, Intermediate 13, step a) in CH;CL {6 mL) was
introduced via cannula and some hard solid formed. The cooling bath was removed, and the
mixture was stirvred for 2 days. NH3Cl {aqueous) was added, the organic layver was separated,
and the aqueous layer was extracted with EtOAc. The combined organic layers were dried
(MNa;SOy), filtered, and concentrated. The residue was diluted with small amount of CH,Ch.
The undissolved solid was filtered, washed with Et,0, and dried under vacuum to provide the
title compound as a white solid. The filtrate was concentrated and purified by flash column

chromatography (40 g silica gel colurnn, 100% EtOAC) fo give more title corapound.
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Intermediate 14

{(Z-Chlpro-6-methylpyridin-4-y{(i-methyb-1 H-imidazol-5-yhmethanone

Ci

The title compound was prepared using 2-chloro-N-methoxy-N,6-dimethylisonicotinamide
{Intermediate 12, stop a) in place of 2-fluoro-N-methoxy-N-methylisonicotinamide using the

procedure described for Intermediate 13, step b,

{ntermediate 15; step a
&-( Trifluoromethylnicotinoyl chloride

O
= G

L~

F,C7 N

To a 1L 3-neck flask cquipped with an overhead stirrer, Claisen adaptor, nitrogen bubbler, 60
mb addition funnel, and thermocouple was added 6-(trifluoromethylinicotinic acid (45 g, 235.5
mmol}, dichloromethane (540 mL) and DMF (8.910 mL, 11.77 mmol} via syringe. To this
sofution was added oxalyl chioride (24.51 mbE, 282.56 mmol} and the reaction was allowed to stir
at ambicnt temperature overnight. The reaction was then filtered and the clear filtrate was

concentrated in vacuo to afford the title compound as a brownish semisolid.
intermediate 15:step b

N-Methoxy-N-methyl-6-(trifluoromethyDnicotinamide

O

NN,«
{
= G

Fi07 N

To a 1L 3-neck flask equipped with an overhead stirrer, Claisen adaptor, nitrogen bubbler, 125
mL addition funnel, and thermocouple was added 6-(tnifluoromethyUnicotinoyt chloride {(49.3 g,

235.2 muool, Intermediate 15, step a), dichloromethane (493 ml), and N,O-
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dimethyihydroxylamine hydrochloride (25.63 g, 258.8 munol). After the mixture was cooled to
7 °C, diisopropylethylamine (90.263 wl, 517.6 nunol} 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 NaHCO; (2 x 100 mL} followed by water (100 mL) and then dried over

sodiurn sulfate, and filtered. Solvent removal afforded the title compound as a brownish oil.

{ntermediate 15; step ¢
(I-Methyl-1H-imidazol-8-yH{6-(triffusromethyDpyridin-3-yDmethanone

O

E?KE

FaC” N

< s Lo

To a 3L 4-neck flask equipped with an overhead stierer, nitrogen bubbler, and thermocouple was
added 5-bromo-1-methyl-1H-imidazole (47.96 g, 297.9 mmol}, followed by THF (537 mL}. To
this room {omperature solution was added isopropylmagnesium chloride/lithium  chloride
compiex [1.3 M] (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-mecthoxy-N-methyl-6-
(triffluoromethylnicotinamide (53.66 g, 229.14 mmol, Intermediate 15, step by in THF (2683
mL} (addition temperature between 3.3 and 5.6 °C) to afford an orange mixture. After addition,
the reaction was warrned 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 HCl to a pH =7, quenching
temperature reached 12 °C. The mixture was diluted with cthyl acetate (500 mL), phasc sphit and
the organic layer was washed with brine (2 x 200 mL) and dricd over sodium sulfate, filtered,
and the solvent was removed. Hot ether was added and then filtered to give the title compound as

a solid

Intermedizte 16: step a

N-Methoxy-N-methyl-2-(trifluoromethyljisonicotinamide
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To a suspension of 2-{trifluoromethyt)isonicotinic acid (1.03 g, 539 mmol), N,O-
dimethythydroxvlamine hydrochloride (8.800 g, 820 mmol), NY{cthylcarbonimidoyl)-N,N-
dimethyi-1,3-propanediamine hydrochloride (EDCL, 1.35 g, 7.04 mmol) and CH,ChH was added
Et2N (1.90 mL, 13.7 mmol), and the mixture immediately firned to clear. After stirring at room
temperature overnight, NH4Cl (aqueouns) was added. The muxture was stirred vigorously for a
while, and white solid was filtered off. The organic layer was separated, and the aqueous layer
was extracted with CHzCl,. The combined organic phases were washed with brine, and the
aqueous layer was back extracted with CH,Ch. The organic phasc was dried (Na,SOy), filtered,
concentrated, and purified by flash column chromatography (40 g silica gel column, 43-70%

EtOAc in heptanes) to give the title compound as a clear otl.

Intermediate 16: step b

(I-Methyl-1H-imidazol-8-yH2-(triffusromethyDpyridin-4d-yDmethanone
9
N
N - N
F & F

The title compound was prepared using N-methoxy-N-methyl-2-
(triffuoromethylyisonicotinamide (Intermediate 16, step a) in place of 2-fluoro-N-methoxy-N-

methylisonicotinamide using the procedure described for Intermediate 13, step b.

Intermediate 17

(3-Chloropheny6-(trifluoromethyhpyridin-3-yhmethanone
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To a solution of N-methoxy-N-methyl-6-(trifluororncthylnicotinamide (1.23 g, 5.25 mmol,
Intermediate 15, step b}y in THF (12 mL) at 4 °C was added 0.5 M (3-chlorophenyhmagnesium
bromide in THF (12.7 mL, 6.35 mmol}). The mixture was stirred at 4 °C to room temperature
overnight, and quenched with NHyCl (aqueouns). The organic layer was separated, and the
aqueons layver was extracted with CHoCly. The combined organic phases were dried (NaySOs),
filtered, concentrated, and purified by flash column chromatography {40 g silica gel cohnon, §-

70% EtOAc in heptanes) to give the title compound as an oil, which solidified upon standing.

Intermediate 18: siep a
4-Chloro-N-methoxy-M-methyibencamide
g

4 ’Q
N
| |
Ol

Pyridine (27.6 mkb, 343 mmol} was added to N,O-dimethythydroxylamine hydrochloride (16.7 g,
172 mmol} in DCM (400 mL). 4-Chlorobenzoyl chloride (20 mi., 156 mumol} was then added
and the mixture was stirred at room temperature for 3 days. Solids were removed by vacoum
filtration, washing with DCM. The filtrate was washed with 1 N HCl followed by water. The
organic phasc was dried {Nap,S(y), filtered, and concentrated, affording the crude title compound

as a colorless liquid which was used without purification in the next step.

intermediate 18:step b

{4-Chlpropheny}{(1-methyi-1H-imidazol-5-ylimethanone

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 coloriess solution of 5-bromo-1-methyl-1H-imidazole (104 g, 64.4
mmol) in THF (100 b} 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 min, then
was again cooled in an ice bath before addition of 4-chloro-N-methoxy-N-methylbenzamide

(10,7 g, 53.6 mmol, Intermediate 18, step a). The resulting white suspension was stirred

&0
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overnight at room temperature. The reaction was guenched by addition of saturated agueous
WH4Cl and diluted with water. The mixture was partially concentrated to remove THF and was
diluted with DCM. The mixture was acidified to pH | with 1 N agucous HCl, then neutralized
with saturated agucous NaHC(O;. The phases were separated and the aqueous phase was further
extracted with DCM. The organic extracts were washed with water, then were dried (NaxSOs),
filicred, and concentrated, affording a white solid. The crude product was triturated with a
mixture of EtOAcheptancs (111, 130 mbL). The precipitated solid was collected by vacuum

filtration, washing with heptanes, to afford the title compound.

Intermediate 19

2-Methoxy-5-{(1-methyl-1 H-imidazol-S-ylcarbonylipyridine

A
I
O N
In 8 50-mL round-bottom flask was placed a solution of Na {260 mg, 11.3 mmol} in methanol
(15 mL} and the solution was stirred for 30 min at room temperature. Then 2-chiorg-5-{{1-
methyl-1 H-imidazol-S-yljcarbonylipyridine (250 mg, 1.13 mmol, Intermediate 22, step ¢) was
added. The resulting mixture was stirred for 4 hours at 75 °C and concentrated under vacuum.
The residue was purified by flash column chromatography (silica gel column, 10(:0-20:1

CH,C1/McQOH) to give the title compound as a light yvellow solid.

intermediate 20

NMN-Dimethy-5-[(T-methyl- 1 Himidazol-S-yhcarbonyl|pyridin-2-amine

2
LN

AN
fhz»
\E\;é' N N

In a 50-mL round-bottom flask was placed a sohution of 2-chloro-S-{{(T-methyl-1 H-imidazol-5-
vhcarbonylipyridine (250 mg, 1.13 mmol, Intermediate 22, step c¢), dimethylamine
hydrochloride (96 mg, 1.2 mmol}, and EN (342 mg, 3.39 mmol} in methanol (15 mL). The

resulting mixture was heated at 75 °C overnight and concentrated under vacuum. The residue
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was purified by flash column chromatography (silica gel column, 100:0-20:1 CH,CL/McOH) to

give the title compound as a light vellow solid.

Intermedizte 21: step a
s-Fluoropyridine-3-carbonyl chloride

O

ﬁ/\‘*r’ﬂ\cs
F/*\Nf/”

In a 100-mL round-botiom flask was placed a solution of 6-fluoropyridine-3-carboxylic acid (5.0
g, 35.4 mmol) in thionyl chloride (20 mL). The resulting sclution was heated at 80 °C for 2

hours and concentrated under vacuum to give the title compound as a yellow oil.

Iniermediate 21: step b

6-Fluore-N-methoxy-N-methylpyridine-3-carboxamide

To a 250-mL round-bottom flask containing N, O-dimcthyl hydroxyvlamine hydrochloride (3.5 ¢,
35.9 mmol} and tricthylamine (15.0 mL, 108 mmol) was added a solution of 6-flucropyridineg-3-
carbonyl chloride (5.70 g 35.7 mmol, Intermediate 21, step a) in dichloromethane (200 mL)
dropwise. The resulting mixture was stirred for 12 hours at room temperature, and 20 mL of
water was added. The organic layer was separated, and the agueous layer was extracted with 2 x
100 mlL of dichlorornethane, The combined organic layers were dried over anhvdrons sodium
sulfate, filtered, and concentrated under vacoum. The residue was purified by chromatography

{silica gel column, 100:1 CHCL/MeOH) fo give the title compound as a white solid.

Intermediate 21: step ¢

{6-Fhuoropyridin-3-yhH(1-methyb1 H-imidazol-5-yDmethanone

82



WO 2014/062667 PCT/US2013/065026

7
I/\J\(N
A0 W
F7N N

To a 250-mL round-bottom flask containing 1-methyl-1H-imidazole {(1.74 g, 21.2 mmol) and
THF (30 mL) at -7 °C under nitrogen was added n-Bulli in hexane (2.5 M, 9.8 mL, 24.5 mmol)
dropwise. The resulting mixture was stirred for 1 hour at -78 °C, and E6:8iCH (3.20 g, 21.2 mmol)
was added. The mixture was stirred for an additional 1 hour at -78 °C, and a second portion of n-
BuLi(2.5M, 8.5 mL, 21.3 mmol} was added. After stirring for an additional 1 hour at -78 °C, 6~
fluoro-N-methoxy-N-methyipyridine-3~carboxamide (3.00 g, 16.3 mmol, Intermediate 21, step b)
was added. The mixture was stirred at =78 "C and then allowed to warm up to room temperature.
The sturing was continued for 1 hour at room temperature, and then the reaction was quenched
by the addition of 20 mL of water. The mixture was diluted with 180 mL of water. The organic
iaver was separated, and the agueous layer was extracted with 3 x 50 mL of ethyi acetate. The
combined organic layers were dried over anhydrous sodium sulfate, filtered, and concentrated
under vacuum.  The residue was purified by chromatography (silica gel column, 1:4

EtOAc/petroleum cther} to give the title compound as a white solid.

{ntermediate 22; step a
&-Chioropyridine-3-carbonyl chloride
C

Mca

Ny
J
o N
The title compound was prepared using 6-chloropyridine-3-carboxylic acid in place of 6-

fluoropyridine-3-carboxylic acid according to the procedure described for Intermediate 21, step a.

Intermediate 22: step b

6-Chioro-M-methoxy-N-methylpyridine-3-carboxamide
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The title compound was prepared using 6-chloropyridine-3-carbonyl chloride (Intermediate 22,
step a) in place of 6-fluoropyridine-3-carbonyl chloride according to the procedure described for

Intermediate 21, step b

{ntermediate 22; step ¢

2-Chiore-5-{(1-methyl-1 H-imidazol-5-yhcarbonylipyridine
Q {
!
/[/\YJ\E N>
= VA

The title compound was prepared using 6-chloro-N-methoxy-N-methylpyridine-3-carboxamide
(Intermediate 22, step b} in place of 6-fluoro-N-methoxy-N-methylpyridine-3-carboxamide

according to the procedure described for Intermediate 21, siep ¢.

Intermediate 23

{(4-ChlorophenyD(1-ethyl-1 H-imidazol-5-yDmethanone

2
S N

The title compound was prepared using 1-cthyl-1H-imidazole and 4-chloro-N-methoxy-N-
methylbenzamide {Intermediate 18, step a) in place of l-methyl-1H-mmidazole and 6-fluoro-N-
methoxy-N-methylpyridine-3-carboxamide, respectively, according to the procedure described

for Intermediate 21, step ¢

{ntermediate 24; step a

5-Brome-1,2-dimethyl-1 H-imidazole
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A mixture of 1,2-dimethyl-1H-tmidazole (2.80 g, 291 mmol} and NBS (540 ¢, 30.3 mumol} in
dichloromethane (100 mL) was stirred for 2 hours at 0 °C and diluted with 100 L of
dichloromethane. The mixture was washed with 3 x 200 mL of H,O, dried over anhydrous
sodiurn sulfate, filtered, and concentrated under vacuum. The residue was purified by flash
column chromatography (silica gel column, 10:1 CH,ClL/MceQOH) to give the title compound as a

pink solid.

Intermediate 24: step b

S-{{4-Chliorophenyljcarbonyi]-1,2-dimethyl-1 H-imidazole

Cl
To a 50-mL round-bottom flask containing a solution of 5-bromgo-1,2-dimethyl-14-imidazole
(440 mg, 2.51 mmol, Intermediatc 24, step a) and THF (20 mL) under nitrogen was added
isopropyimagnesium chloride in THF (2.0 M, 1.2 mL, 2.4 mmol} dropwise. The mixture was
stirred for 0.5 hours at room temperature, and a solution of 4-chloro-N-methoxy-N-
methylbenzamide (500 mg, 2.50 mumol, Intermediate 18, step a) in THF (5 mb) was introduced.
After stirring for 7.5 hours at room temperature, the reaction was quenched by addition of 10 mbL
of EtOH, and concentrated under vacuum. The residuc was purified by flash column
chromatography (silica gel, 50% EtOAc in petroleum, 0 — 10% MeOH i CHCL) to give the

title compound as a white solid.

Intermediate 25

tert-Butyl 4-nicotinoyipiperidine-1-carboxylate

A mixture of piperidin-4-yl{pyridin-3-ylimethanone hyvdrochlonide (397 mg, 1.75 mumol), di-ters-

butyt dicarbonate (710 mg, 3.25 mmol), N,N-dimethylpyridin-4-amine (28 mg, 0.23 mmol} and

&
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Et:N (1.2 mb, 8.6 mmol} in THF {15 mL) and CH,CL (5 mL) was stirred for 3 days and
concentrated. The residue was purtfied by flash column chromatography (40 g silica gel column,

50-70% EtOAc in heptane) to give the title cormmpound as a clear otl.

Intermediate 26¢eri-Butyl 3-nicotinoyipiperidine-i-carboxylate

The title compound was prepared using piperidin-3-yHpyridin-3-yhimethanone hydrochloride in
place of piperidin-4-yKpyridin-3-ylimethanone hvdrochloride using the procedure deseribed for

Intermediate 25.

Intermediate 27

1-(4-Benzoyipiperidin-1-vijethanone
O

O

“r

A mixture of phenyl{piperidin-4-vhymethanone hydrochloride (743 mg, 3.29 mmol, Apollo
Scientificy in DCM (13.2 mL) and TEA (1. 10 mL, 7.90 mmol} was treated with AcoO (0373 ml,
3.95 mmol) dropwise over 1 min on an ice bath under argon, and the resulting transiucent
mixture was immediately removed from the ice bath and stirred at room temperatare overnight,
The reaction was theo partitioned with I M HCU(Ix 8 )y and | M NaOH (I x § mL), and the
organic layer was dried (NaxSOy), filtered, and concentrated to provide the title compound as a

translucent beige oil that crystallized upon standing.

Intermediate 28: step a

N-Methoxy-N-methylpyrimidine-S-carboxamide

&6
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{,1"-carbonyldiimidazole {1.23 g, 7.57 mmol} was added to a suspension of pyrimidine-5-
carboxylic acid (783 mg, 6.31 mmol} in DCM 20 ml} and the mixture was stirred at room
temperature for 15 min before addition of N, O-dimethylhydroxylamine hydrochloride (739 mg,
7.57 mmol). The mixture was stirred at room temperature for 5 d, then was diluted with
saturated aquecus NHs(Cl and water and extracted with DUM. The organic phase was washed
with water, and the aqucous phases were back-extracted with DCM. The organic phasc was
dried {Na,S{(y), filtered, and concentrated, affording the crude title compound as a light yellow

oil which was used without further purification in the next reaction.

intermediate 28: step b

{1-Methyl-1H-imidazol-5-yh(pyrimidin-S-y)methanone

?
NS

n-Buli (1.6 M in hexane, 3.71 mL, 594 mmol} was added to g solution of {-methylimidazole
{0.452 mL, 5.7 mmol) in THF (10 mL) at -78 °C. The mixtare was stirred at -78 °C for 30 min.
Chlorotricthylsilane {0.957 mL, 5.7 munol) was added slowly. The mixturc was stirred at -78 °C
for 30 mn. A second portion of n-BuLi (1.6 M in hexane, 3.71 mL, 5.94 mmol) was added. The
mixture was stirred at -7& °C for 30 min. Crude N-mgthoxy-N-methylpyrimidine-5-carboxamide
{794 mg, 4.75 mmol, Intcrmediate 28, step a) was added via cannula as a solution in THF (5
mb). The mixture was stitred at ~78 °C for 5 min and was removed from the cold bath and
stirred at room temperature overnight. Saturated aqueous NH,CE was added and the phases were
separated. The aqueous phase was extracted twice with DUM. The organic phase was dried
{Na,8Qy), filkered, and concentrated. The residue was purified by flash column chromatography
(silica gel, gradient 10-100% EtOAc-heptanes, then 0-10% McOH-EtOAC) to afford impure title
compound, which was further purificd by flash column chromatography (silica gel, 4-5%

MeOH-DCM).

{ntermediate 29; step a

N-Methoxy-N-methylpyridazine-d-carboxamide

&7
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O

fl

N
The title compound was prepared using pyridazine-4-carboxylic acid in place of pyrimidine-5-
carboxylic acid using the procedure described for Intermediate 28, step a, except that the reaction
was run for 2 days and the crude product was purified by flash column chromatography {silica

gel, gradient 0-3% MeOH-DCM).

{ntermediate 29: step b
{1-Methyl-1H-imidazol-2-yi)(pyridazin-4-y)methanone

?
N; W

n-Buli (1.6 M in hexane, 3.65 mL, 5.84 mmol} was added to a solution of {-methylimidazole
{0.452 mi, 5.7 mmol} in THF (30 mL) at -78 °C. The mixtare was stirred at -78 °C for 15 min.
Chlorotricthyisilane {0.955 mL, 5.7 munol} was added slowly. The mixture was removed from
the dry ice/acetone bath and was stirred for 30 min. The mixture was again cooled in a dry
ico/acetone bath before addition of a second portion of n-Buli (1.6 M in hexane, 3.65 mL, 5.84
mmol). The mixture was stivred at -78 °C for 1 hour, then transferred to an ice bath and stirred
10 min. The mikture was again cooled in a dry ice/acetone bath before addition of a sohution of
N-methoxy-N-methylpyridazine-4-carboxamide (793 mg, 4.74 mmol, Intermediate 29, step a} in
THF (15 mb) via cannula. The reaction mixture was stirred at -78 °C for 30 mun, then was
ransferred to a shury of CHRCN/dry ice and stitred for 15 min. The reaction was quenched by
addition of water (50 mL) and the mixture was extracted with EtOAc three times, The organic
phase was dried {(NaSOy), filtered, and concentrated. The residue was purified by flash column
chromatography (silica gel, gradient 0-4% MeOH-DCM first column, 75-100% EtOAc-hepianes

sgeond columny) to afford the title compound.

Intermediate 30: step a

N-Methoxy-N-methylpyrazine-2-carboxamide

&&
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The title compound was prepared using pyrazine-2-carboxyvlic acid in place of pyrimidine-5-
carboxylic acid using the procedure described for Intermediate 28, step a, except that the reaction
was tun for 1 day and the crude product was purified by flash column chromatography (silica

gel, gradient 0-3% MeOH-DCM first column, 50-70% EtOAc-heptane second column).

Intermediate 30: step b
{1-Methyl-1H-imidazol-2-vi)(pyrazin-2-ymethanone

7oy

SO

N N7
The title compound was prepared using  N-methoxy-N-methylpyrazine-2-carboxamide
{Intermediate 30, step a) in place of N-methoxy-N-methylpyridazine-4-carboxamide using the
procedure described for Intermediate 29, step b, except for the gradients used during normal

hase chromatography (75-100% EtOAc-heptane first column, 253-55% acetone-DCM. second
p grapoy { P

colamn).

Intermediate 31

{(I-Methyl-1 H-imidazol-5-yD{pyrazin-2-yHmethanone
Q ;
N M
N t N
[ PR
N N
The title compound was also isolated from the reaction that formed Intermediate 30, step b.

Intermediate 32

{(4-ChlorephenyD{pyrimidin-S-yDmethanone

&9
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4-chlorophenylmagnesium bromide (1 M in E6;O, 4.53 mL, 4.53 mmol} was added to a solution
of crude N-methoxy-N-methylpyrimidine-5-carboxamide (505 mg, 3.02 mmol, Intermediate 28,
step a) in THF at § °C. The reaction mixture was allowed to warm (o roor temperature and was
stirred overnight. The recaction was quenched by addition of saturated aqueous NH,CL diluted
with water, and extracted three times with EtQOAc. The organic phase was dried (NapSOy),
filtered, and concentrated. The residue was purified by flash column chromatography {silica gel,
gradient 1-5% MeOH-DCM), affording impure title compound which was used without further

purification,

intermediate 33

{i-Methyl-1 H-imidazol-2-vi)pyrimidin-S-yD)methanons
; YINP]

g

| I

' N
N7 g
AJ&J

Ethyvlmagnesium bromide (3 M o EtO, 1.05 wml, 3.14 mmol} was added dropwise to a solution
of 2-bromo-t-methyi-tH-imidazole {585 mg, 3.14 mmol) in DCM (6 ml) under a nitrogen
atmosphere. The mixture was stirred at room temperatiire 30 min, then was cooled in an ice bath
prior to addition of a solution of N-methoxy-N-methylpyrimidine-S-carboxamide (419 mg, 2.51
mmol, Intermediate 28, step a) in DCM {1 mL}. The resulting suspension was stirred at room
temperature for 24 hours. The reaction was quenched by addition of saturated aqueous NH,CL
diluted with water, and extracted three times with DCM. The organic phase was dried (N2,S80y),
filtered, and concentrated. The residue was purified by flash column chromatography (silica gel,

gradient (-60% CH;CN-DCM), affording the title compound.

{ntermediate 34; step a

&-Bromo-3-phenyl-2-(trifluoromethyliquinslin-4-ol

90
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A mixture of 2-amino-5-bromobenzoic acid (3.01 g, 13.9 ramol), 1,1,1-trifluoro-3-phenylpropan-
2-one (3.1} g, 16.5 mumol), and Eaton’s reagent (9.3 mL) in a scaled tube was heated at 100 °C
for 4 hours. The reaction muxture was then allowed to cool to room temperature, water was
added slowly, and the mixture was stirred vigorously for about 15 min. The precipitated solid

was filtered, washed with water, and dried to give the title compound.

Intermediate 34: step b
&-Bromo-d-chlore-3-pheavi-2-(irifluoromethyijquinoline

F
F

A solution of 6-bromo-3-phonyl-2-(trifluoromethyhiquinolin-4-01 (829 g, 22.5 mimol,
Intermediate 34, step a} in phosphoryl trichloride (25 mi, 269 mmol) was heated at 110 °C for 2
hours, and concentrated in vacuo. Dichlioromethane and ice-water were added, and the muxture
was basified at 4 °C with conc. NH4OH wntil pH ~ 18, The organic layer was separated and the
aqueous layer was extracted with CH;Cl. The combined organic phases were dried (WaxSOy),
filiered, concentrated, and purified by flash colomn chromatography (120 g silica gel column, 2 -

9% EtOAc in heptane) to give the title compound as a light yellow solid.

Intermediate 35

{(I-Methyl-1H-imidazol-5-yh{pyridazin-4-yhmethanone

Ethylmagnesium bromide (3 M in ERO, 1.04 mi, 3.11 mmol} was added dropwise to a solution
of S-bromo-1-methyl-1 H-imidazole (500 mg, 3.11 mmol) in DCM (6 mL) under a nitrogen
atmosphere. The mixture was stirred at room temperatiire 15 min, then was cooled in an ice bath
prior to addition of N-methoxy-N-methyipyridazine-4-carboxamide (419 mg, 2.51 mmol,
fntermediate 29, step a). The resulting suspension was stirred at room temperature for 2 hours.

The reaction was quenched by addition of saturated aquecus NHLCl diluted with water, and
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extracted three times with EtOAc. The aqueous phase was saturated with NaCl and back-
extracted with DCM (three times). The organic phase was dried (NapSQy), filtered, and
concentrated. The residue was purificd by flash column chromatography (silica gel, gradient 30-
100% CHUN-DCM, followed by isocratic 5% MeOH-acctone), affording title compound
contaminated with -methyl-1H-imidazole, the mixture of which was used in the next rcaction

without further purification.

Intermediate 36

(2.4-Dichioro-3-phenylguinolis-6-yH{3,5-dimethylisoxazol-4-yDmethanone

THF {5 mL) was added to a mixture of 6-bromo-2,4-dichioro-3-phenylquinoline (363 mg, 1.03
mmol, Intermediate 1, step ¢) and 3,5-dimethylisoxazole-d-carbaldehyde (180 mg, 1.44 mmol)
under a nitrogen atmosphere. The resulting colorless solution was cooled in a dry ice/acetone
bath. n-Bubli (1.6 M in hexane, 0.771 mL, 1.23 mumol} was added dropwise and the mixture was
stirred at -78 °C for 30 min, then moved to an ice bath and stirred for 30 min. The reaction was
quenched by addition of saturated aqueous NH4Cl and was diluted with water. The mixture was
extracted three times with EtOAc. The organic phase was dried (Na SOy}, filtered, and
concentrated to  afford crude (2.4-dichloro-3-phenviguinolin-6-y}{(3,5-dimethylisoxazol-4-
viymethanol which was used without further purification in the next step.

1.4-dioxane {7.5 mL) and mangancse {1V} dioxide (447 mg, 5.14 mmol} were added to the crude
alcohol from the prior step. The resulting black suspension was heated ina 100 °C ol bath in a
sealed tube overmight. The mixture was allowed to cool, was diluted with DCM, and was filtered
through Celite®. The filtrate was concentrated and the residue was purified by flash column

chromatography- (silica gel, 3-15% EtDAc-heptane} to isolate the title compound.

Intermediate 37: step a

(2,4-Dichloro-3~-phenyiguinolin-6~-yD(3-methylisoxazol-S-yhHmethanol
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To a mixture of 6-bromo-2,4-dichloro-3-phenyiquinoline (363 mg, 1.03 mmol, ltermediate 1,
step ¢} and 3-methvlisoxazole-5-carbaldehyde (149 mg, 1.34 mumol} in THF (5 mL} at -78 °C
was added n-Buli (1.6 M in hexane, 0.707 mL, 1.13 nunol} dropwise. The mixture was stirred
at -78 °C for 30 min, then moved to an ice bath and stirred for 30 mun., The reaction was
quenched by addition of saturated aqueous NH4Cl and was dituted with water. The mixture was
extracted three times with EtOAc. The organic phase was dried (NaySQOy), filtered, and
concentrated to afford the crude title compound which was used without further purification in

the next reaction.

Intermediate 37: step b

(24-Dichioro-3-phenyiquinslin-6-yH{3-methylisoxazol-S-yhmethanone

1, 4-dioxane (7.5 mL} and manganese (IV}) dioxide (447 mg, 5.14 mmol} were added to crude
{2,4-dichloro-3-phenviguinolin-6-vh)(3-methvlisoxazol-5-viymethanol (Intermediate 37, step a,
1.03 mmol assuming theoretical yield in prior step). The resulting black suspension was heated
inn a 100 °C oil bath in a scaled tube for 3 hours. The mixture was allowed to cool, was diluted
with DCM, and was filtered through Celite®. The filtrate was concentrated and the residoe was
purified by flash colurnn chromatography (silica gel, 3-15% EitOAc-heptane) to afford slightly

imapure title compound which was used without further purification.

Intermediate 38: step a

N-Methoxy-N.2-dimethylthiazole-4-carboxamide

S
S
\O,Ni N
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Analogous to the gencral method described in J. Med. Chem., (2008}, 48(6), 2134-2153. To a

flask containing 2-mcthylthiazole-4-carboxylic acid (1.10 g, 7.68 mmol} was added DCM (30

{1.30 g, 8.02 nunol} was added. A white opague suspension resulted.  After the mixture was
stirred at room temperature for 2.25 hours a colorless homogeneous solution resulicd and then
W, O-dimethylhydroxylamine hydrochloride (820 mg, §.41 mmol) was added which caused an
opaque solution to resulf once again. The mixtare was stirred at room temperature for 18 hours,
then diluted with water and | N NaOH (io pH ~9) and extracted with DCM (4 x 30 mL). The
combined organics were washed with brine, dried over Na;SOy, filtered and concentrated to give
a colorless o1l, which was passed through a plug of silica gel cluting with (20% THF-DCM} to

provide the title coropound as a colorless oil.

Intermediate 38: step b
(I-Methyl-1H-imidazol-5-yH(2~-methylthiazob4-yDmethanone

G
N M
~ Tﬂf“‘»
N
To a flask containing 5-bromo-{-methyl-1 H-imidazole (345 myg, 2.14 muyvol) was added THF (8
mlL} and the solution was cooled to 0 °C. To this clear homogeneouns solution was added
isopropylmagnesium chloride-LiCH complex (1.3 M, 2.0 mL, 2.6 mmol) which resulted in a
white suspension. The reaction was stirred at § “C for 30 min, then a THF (2 mL) sohution of N-
methoxy-N,2-dimethylthiazole-4-carboxamide (250 mg, 1.34 muool, Intermediate 38, step a) was
introduced and the mixture became more viscous and was allowed to warm (o room temperature.
After 3 hours the mixture was quenched with saturated NH,Cl solution and extracted with
EtOAc {4 x 50 mbL). The combined organics were washed with brine, dried over NaySO;,
filtered and concentrated. Flash chromatography on silica gel (20-40% EtOAc-DCM increasing

gradient to 3% MeOH-DCM) provided the title compound as an off-white sohid.

intermediate 39

(2-Chioro-1-methyl-1H-imidazob-S-yh(d-chlorophenyDmethanone
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The title compound was prepared by the method deseribed in /. Org. Chem. 2004, 69 (23), 8115,

Intermediate 40: siep a

N-Methoxy-N,2.6-trimethyinicotinamide

¢
WJ&N,Q
PN
To a flask containing 2,6-dimethylnicotinic acid (2.80 g, 18.5 mmol) was added CH,CY, and
DMF (6 mL). The suspension was stirred at room temperatore as carbonyl diimidazole (3.50 g,
21.6 mmol) was added. The suspension remained throughout the day and was allowed to stir
overnight at room temperature.  After 18 hours, N,O-dimethylhydroxylamine hydrochloride
{3.00 g, 30.8 munol) was 1ntroduced and the mixture was stitred at room temperature again for 24
hours. The reaction mixture was quenched with water and 1| N NaOH, and exiracted with
CH:ClL (4 x 538 mL). The combined organics were washed with brine, dried over NaySQOy,
filtered and concentrated to give a colorless oil. Flash chromatography on silica gel {(50%

EtOAc-hexane) afforded the title compound as a colorless oil.

Intermediate 40: step b

{2,6-Dimethyipyridin-3-yhH(1-methyl- 1 H-imidazol-S-yDmethanone

S
y

To a flask containing S-bromo-1-methyl-1 H-imidazole (360 mg, 2.24 munol) was added THF and
the solution was cooled to 0 °C. To this clear homogencons solution was added isopropyl
magnesium chloride-LiCl complex (1.3 M, 2.3 ml, 2.98 mmol} which resolted in a white
suspension. The reaction mixture was stirred at 0 °C for 30 min, and a THF (2 mL) solution of
W-methoxy-N,2,6-trimethylnicotinamide (522 mg, 2.69 mmeol, Intermediate 40, step a} was

infroduced and the mixture was allowed to warm to room tewperature for 3 hours and then

el
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heated to 50 °C for 20 hours. The contents were cooled to room temperature, poured into a
saturated NH.Cl solution and extracted with EtOAc (4 x 50 mL). The combined organics were
washed with brine, dricd over MgSQy, filtered and concentrated. Flash chromatography on silica
gel (25-50% Acetontirite-DCM  increasing gradient to 5% MceOH-DCM) afforded the title

compound as a pale yellowish solid.

Intermediate 41: step a

N-Methoxy-N.2 4-trimethylthiazele-S-carboxamide
| O
o. JKYS
i
' N

To a flask containing 2,4-dimethyithiazole-5-carboxylic acid (2.50 g, 15.9 mmol} was added
DCM {75 mL) and DMF (3 mL) to afford a homogeneous solution. Then, carbonylditmidazole
(2.84 g, 17.5 muol} was added and the mixture was stirred at room temperature for 2 hours.
W, O-dimethylhydroxylamine hydrochlonide (1.90 g, 19.9 mumol) was then added and the reaction
mixture was stirred at room temperatare for 18 hours, then diluted with water and | N NaOH and
extracted with DCM (4 x 50 wL). The combined organics were washed with brine, dried over
Nay; SOy, filicred and concentrated. Flash chromatography on silica gel (10-40% EiOAc-DCM)

provided the title compound as a colorless oil.

Intermediate 41: step b
(2.4-Dimethylthiazol-5-yhH(3-methyl-1 H-imidazol-S-yhmethanone

N/\y/ H\/N

\_»S '\N

To a flask containing 5-bromo-t~-methyl-1 H-imidazole (390 myg, 2.42 myvol) was added THF (8
mwl} and the solution was cooled to 0 °C. To this clear homogencous solution was added
isopropyl magnesium chloride-LiCl complex (1.3 M 1o THF, 2.5 1oL, 3.25 wamol) which resulted
in a white suspension. The mixture was stitred at § °C for 30 min, then a THF solution (2 mbL} of
N-methoxy-N,2 4-trimaethylthiazole-5-carboxamide (550 mg, 2.75 mmol, Intermediate 41, step a)

was introduced and the mixture was allowed to warm fo room temperature.  After 3 hours at
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room temperature the mixture was heated to 30 °C for 18 hours, followed by quenching with
WH4Cl solution. The aqucous portion was ¢extracted with DCM (4 x 50 mL). The combined
organics were washed with brine, dried over NapS8Qy, filtered and concentrated.  Flash
chromatography on silica gel (25-50% EtOAc-DCM increasing gradient to 5% MeOH-DCM)

provided the title compound as an amber solid.

Intermediate 42: step a
1-Methyl-1H-1,2,3-triazole

/
n-N

s
The title corapound was prepared by the method described in WO2008/981 (4.

Intermediate 42: step b
{(4-ChlorophenyD{i-methy-1H-1,2 3-triazol-S-yl)methancl
OH

Cl
Analogous to the gencral method described in J. Org. Chem. 2884, 69, 8115, and Chem. Pharm.
Buil, 1897, 1145, To a Z-necked flask containing f-methyl-1H-1,2 3-triazole (1.00 g, 12.0 mmol,
Intermediate 42, step a) was added THF (75 mL) and the solution was cooled between -40 to -20
“C. To this colorless homogeneous solution was added #-Buli (2.5 M in hexanes, 5.0 mL, 114
nmumol) dropwise which afforded a dark brown viscous mixture. After stirring at 0 °C for § hours,
a THF (10 mL) solution of 4-chlorobenzaldehyde (1.60 g, 11.4 munol} was introduced and the
reaction mixture began to be stirred freely and remained brownish, After 3 hours the reaction
mixture was quenched by pouring into a saturated solution of NH4Cl and the aqueous portion
was ¢xtracted with EtOAc (4 x 50 mL). The combined organics were washed with brine, dried
over MgSQy, filtered and concentrated to give a brown otl which sohdificd upon standing. The

crude material was triturated with E6O to provide the title compound as a brown solid.

Intermediate 42; step ¢

{(4-Chlorophenyh{-methvi-1H-1,2 3-triazol-S-ylimethanone
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Cl

Similar to the procedure described in J. dm. Chem. Soc. 1991, 7277, a flask containing Dess-
Martin reagent (1.50 g, 3.54 mmol} in DCM (30 mL) was cooled to 0 °C and then a solution of
{4-chlorophenyli(1-methyl-1 H-1,2, 3-triazoi-S-vimethanol (500 mg, 2.24 symol, Intermediate 42,
step b} in 10 mL of BCM was added. After S min, the ice bath was removed and the mixture
was allowed to stir at room temperature for 45 min, at which time TLC 20% EtOAc-DUM)
indicated the reaction was complete. The mixture was guenched with a saturated NaHCO;
solution and 2 mE of 1 N NaOH and the aqucous portion {pH ~9} was extracted with DCM (3 x
75 mL}). The combined organics were washed with brine, dried over MgS8Q,, filtered and
concentrated to give a light amber solid. Flash chromatography on silica gel {10% EtOAc-DUM)

afforded the title compound as a white solid.

Intermedizte 43: step a
N-Methoxy-N2-dimethyvibenzoldoxazele-S-carboxamide
O
| ;

i
Qo N
N 3 \:
E O 0

To a flask containing 2-methylbenzofdjoxazole-S-carboxylic acid (1.00 g, 5.64 mmol) was added
DCM {40 mL) to give a suspension.  Carbonyldiimidazole (1.01 g, 6.21 mmol) was added and
the mixture remained homogeneous and was stirred at room temperature for 17 hours, then N,O-
dimethythydroxylamine hydrochloride (688 mg, 7.06 mmol) was added and the mixture was
stirred at room temperature for 18 hours. The contents were diluted with water and | N NaOH
and extracted with DCM (4 x 50 mL). The combined organics were washed with brine, dried
over NapS8Qy, filtered and concentrated. Flash chromatography on silica gel (10-40% EtQAc-

DCM) gave the title compound as an amber oil,

Intermediate 43: step b

(I-Methyl-1H-imidazol-8-yH(2-methyibenzoldioxazol-8-yhmethanone
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To a flask containing S-bromo--methyl-1H-imidazole (700 mg, 4.35 mmol) was added THF (14
mL) and the solution was cooled to ¢ °C. To this clear homogeneous solution was added
isopropylmagnesium chloride-LiCl compiex (1.3 M in THF, 3.4 mL, 4. 38 mmol) which resulted
in a whitc suspension. The reaction was stirred at § °C for 25 min, then a THF solution {5 mL)
of (N-methoxy-N,2-dimethylbenzo{djoxazole-5-carboxamide (700 mg, 3.20 mmol, Intermediate
43, stop a} was introduced and the mixture was allowed to warm to room temperature.  The
reaction was heated to 40 °C for 20 hours and then quenched with a saturated NH,Cl solution.
The aqueous portion was cxtracted with EtOAc (4 x 50 mL). The combined organics were
washed with brine, dried over Na;SQy, filtered and concentrated. The crude material was
triturated with DCM-E4O (1:10) to afford the title compound as an amber solid. The mother
Hquors were concentrated and again triturated with E6O to provide a second crop of the material.
Finally, the mother liquors were concentrated and chromatographed on silica gel (10-50%
acetone-DOM inereasing gradient to 3% MeOH-DCM) to provide the title compound as a pale

yellow solid.

Intermediate 44: step a

{1-Methyl-1 H-imidazel-S-y){guinolin-4-yDmethanol

Analogous to the general method deseribed in J. Org. Chem. 2804, 69, 8115 and Chem. Pharm.
Bull 1997, 1145, To a 2-necked flask containing 5-bromo- [-methyl-1 H-imidazole (2.05 g, 12.7
mmol) was added THF (30 mL} and the solution was cooled to 0 °C. To this clear homogeneous
solution was added isopropyl magnesinm chloride-LiCl complex (1.3 M, 10.5 mL, 13.6 mumol}
which initially resolted in a white suspension, but became gravish once the addition of the
Grignard reagent was complete. The reaction was stirred in an ice bath for 30 min, then a THF

solution {20 mL}) of quinoline-4-carbaldehyde {1.00 g, 6.36 mmol} was introduced and the

99



WO 2014/062667 PCT/US2013/065026

reaction mixture became a greenish-grey color, and was subsequently allowed to warm to room
temp.  After 2 hours, the reaction mixture became brown in color and still remained
heterogencous. The reaction was quenched after 2 hours with saturated NH4C1 solution and the
aqueous portion was ¢xtracted with EtOAc (4 x 75 mL). The combined organics were washed
with brine, dried over Mg80y, filtered and concentrated to give an amber oil which sohidified to
a white solid upon standing. The crude material was triturated with DCM and then MeOH
lcaving behind the title compound as a white solid. The mother liquors were concentrated and
chromatographed on silica gel (30% EtOAc-DCM increasing gradicnt to 10% MeOH-DCM} to

provide more title compound as an off-white solid.

Intermediate 44: step b
{1-Methyl-1H-imidazol-5-y)(guinolin-4-yDhmethanone

To a flask containing 1-methyl-17-imidazol-5-vi}{quinolin-4-vijmethanol (525 mg, 2.19 mmol,
Intermediate 44, step a) was added 1,4-dioxane (10 ml} followed by manganese dioxide {700 mg,
6.84 mmol). The dark black mixture was heated to reflux using an aluminum heating mantie.
TLC {(10% McOH-DCM) after 1.5 hours showed the reaction to be complete. The reaction
mixture was filtered through a Celite® pad and rinsed with THF and EtOAc. The filtrate was
concentrated to give the product as a Hght amber foam. Purification through a short column of
stlica gel (10% MeOH-DCM) gave the title comapound as light tan foam/gum.  After 2 days

under vacuum, the gom solidified.

Intermedizte 45: siep a

(2 4-Dimethyithiazo)-5-yH{(I-methyi-1#-1,2,3-triszol-53-yhmethanol
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To a flask comtaining -methyl-1H-1,2 3-triazole (1.60 g, 19.3 mmol, Intermediate 42, step a)
was added THF (200 mL) and the solution was cooled to -40 °C. To this coloriess homogencous
sohation was added #-Buli (2.5 M in hexanes, 7.7 mL, 19.2 mmol) dropwise which immediately
afforded a dark brown viscous mixture. The mixture was kept between -10 to -20 °C for 60 min,
then 2,4-dimethylthiazole-5-carbaldchyde (3.03 g, 21.5 mmol} in THF (5 mL} was introduced
and the reaction mixture began to stiv much more casily, but still remained brownish, Once the
aldchyde was added the rcaction was placed in an ice-bath and maintained there until it warmed
to room temp. Afier 3 hours the reaction was guenched by pouring into a saturated solotion of
NH4Cl at room temperatore. The aqueons portion was exiracted with EtOAc (5 x 100 mL). The
combined organics were washed with brine, dried over MgSO,, filtered and concentrated to give
a brown oil-foam. Flash chromatography on silica gel (10-30% acetone increasing gradient to 10%

MeOH-DCM) gave the fitle compound as a light orange foam.

Intermediate 45: step b
{2,4-Dimethylthiazob-5-yH(d~methy1H-1,2 3-riavol-8-yhmethanone

\/{\./
N"‘j /L >M

A flask containing Dess-Martin reagent (7.50 g, 17.7 nunol) in DCM (200 mL) was cooled to §
°C and then a solution of (2,4-dimethylthiazol-5-y1¥{i-methyl-1#-1,2 3-triazol-5-ylimethanol

3.00 g, 13.4 mmol, Intermediate 45, step a} in 100 mL of DUM was added. After 5 min, the ice
bath was removed and the reaction was allowed to stir at room temperature for 45 min, at which
time TLC {(30% acctone-DCM) indicated the reaction was complete. The reaction was quenched
with satirated NaHCO; solution and about 2 mL of 1 N NaOH and the aqueous portion {(pH~9)
was extracted with BCM (3 x 75 mL). The combined organic layers were washed with brine,
dried over MgS8Q,, filtered and concentrated to give an amber oil. Flash chromatography on

ilica gel (10-40% EtOAC-DCM) afforded the title compound as a yvellow solid.

intermediate 46: step a

6-Bromo-2,4-dichioro-8-fluore-3-phenylguineline
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A mixture of 4-bromo-2-fluoroaniline (6.53 g, 34.4 manol}, 2-phenvimalonic acid (7.43 g, 41.2
mmol), and POCL (31.9 mL, 344 munol} was stirred at reflux (130 °C aluminum block temp) for
45 min. The resulting homogencous dark solution was chilled on an ice bath, diluted with DCM
{50 mL) and ice (100 mL), and stirred on the ice bath while 15 M NH4OH (30 mL) was added
intermittently with swirling over ~5 min (delayed exotherm}. The aqueous layer was extracted
with DCM (1 x 25 mL), and the combined organic layers were dried (Nay5Qy), filtered, and
concentrated.  The residue was flash chromatographed with a 20% to 50% DCM/heptane

gradient to provide the title compound as a Hight yellow solid.

Intermediate 46: step b
2.4-Dichiore-8-fluorc-3-phenyiguincline-6-carbaldehyde

A vyellow solution of 6-bromo-2.4-dichloro-8-fluore-3-phenyiquinoline (1.01 ¢, 2.72 mmol,
Intermediate 46, step a} in THF (10 wl) was stirred at -72 °C while n-Buli (1.1SmL, 259 M in
hexane, 2.99 mmol} was added dropwise under argon. The resulting homogeneous dark solution
was stirred at -72 °C for 20 min, and was then treated with DMF (0.273 mi, 3.53 mmol}
dropwise. The homogencous dark reaction was stirred at -72 °C for 25 min, and was then
removed from the cold bath and stirred under ambient conditions for 30 min. The dark
homogeneouns solution was quenched with 5 M NHy(Cl (10 mL} and the aqueous layer was
extracted with EtOAc (3 » 8 mL}. The combined organic layers were dried (NapSOy), filtered,
and concentrated, and the residue was flash chromatographed with a 20% DCM/heptane to 100%

DCM gradient to provide the title compound as a yellow powder.

Intermediate 46: step ¢
(2,4-Dichlors-8-{luore-3-phenylguinolin-6-yH{-methyl-1 H-imidazol-5-ylimethanone
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F
A solution of S-bromo-1-methyi-1H-imidazole {95.7 mg, 0.5%4 mmol} in DCM (0.6 ml) was
stirred on an ice bath while (IPrMgCIl-LiCl (8.495 mb, 1.2 M in THF, 0.593 munol} was added
dropwisc over 2.5 min under argon. After 15 min stirring at room temperature, the Grignard
solution was added dropwise over 2.5 min to a slurry of 2,4-dichloro-&-fluore-3-
phenviquinoline-6-carbaldchyde (140 mg, 0.436 mumol, Intermediate 46, step b} in LaCli-2LiCl
{0.779 mL, 0.56 M in THF, 0.436 mumol} on an ice bath. The red-colored reaction was removed
from the ice bath immediately following Grignard addition, and after 15 win stirving under
ambicnt conditions, the reaction was partitioned with DCM (5 oL} and 1M NaHCO: (0.6 L)
The mixture was filiered and the filter cake washed with 3 mL DCM. The combined clear
yellow filtrates were dried (NaxSOy), filtered, and concentrated, and the crude secondary aleohol
was dissolved in DCM (2 mL), treated with MnQO; (379 mg, 4.36 munol), and stivred at 40 °C for
2 hows. The reaction was then diluted with DCM (4 mL} and filtered, and the clear vellow
filtrate was concentrated and flash chromatographed with a 5% acetong/heptane to 100% acetone

gradient to yield the title compound as a white solid.

Intermediate 47: siep a

6-Bromo-2,4-dichioro-8-methyl-3-phenyiguinoline
Cl

By

N

-

A mixture of Z-phenyimalonic acid (7.62 g, 42.3 mmol) and POCl; (32.8 miL, 352 mmol) was
stirred at reflux (130 °C aluminum block temp} for 10 min, and the resulting homogeneous
yellow solution was cooled on an ice bath, 4-Bromo-2-methylaniline (6.56 g, 35.2 mmol} was
added in one portion and the mixture was refluxed for 2 hours. The dark solution was allowed to
cool to room temperature and was diluted with DCM (70 mL} and wce (100 mL}, and stirred
under ambient conditions for ~5-10 min at which point exothermic POCL hydrolysis

commenced (ice bath cooling), and was then stirred at room temperature for another 30 min.
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The hight vellow agueous layer was extracted with DCM (1 x 30 mL}, and the combined dark
homogeneous organic layers were dried (NaySQy), filtered, and concentrated with silica gel. The
stlica-adsorbed residue was dry load flash chromatographed with a 20% DCM/heptane to 100%

DCM gradient to provide the title compound as an off-white solid.

Intermediate 47: step b
2.4-Dichiore-8-methyl-3-phenyiguinoline-6-carbaldehyde

A =71 °C solution of n-BuLi (6.14 mL, 1.59 M in hexane, 9.77 mmol) under argon was treated
with a soclution of 6-bromo-2.4-dichloro-8-methyl-3-phenviquinoline {(3.26 g, 881 mmol,
Intermediate 47, step a) in THF (27 mb)} as an intermiticnt fine stream over 28 min. Afier a few
minutes, DMF (1.38 mL, 17.8 mmol} was added dropwise over 2 min to the reddish-brown
reaction, and the resulting greenish-black muxture was stirved at -72 °C for 30 min. The reaction
was removed from the cold bath and allowed to stir under ambient conditions for 10 min, and
was then quenched in one portion with 5 M NH4Cl (7 mL), partitioned with 4.1 EtOAc/heptane
{50 L) and 5:3 4 M NaCl/S M NaBr (40 L), and filtered. The filter cake was dissolved in 9:1
DOM/MeOH (15 mb}, and this was combined with the clear yellow organic layer filtrate and
dried (Na;SO4), filtered, and concentrated. The residue was dry load flash chromatographed

with a 20% DCM/heptane to 100% DUOM gradient to afford the title compound as a white solid.

Intermediate 47; step ¢

{2,4-Dichioro-8-methyl-3-phenyiguinolin-6-yDH{6-methylpyridin-3-yhmethanone

A solution of S-bromo-2-methylpyridine (380 mg, 2.21 mmol) in DCM (2.2 mL) was stirred on
an ice bath while iPrMgCI-LiCl (1.84 mLE, 1.2 M in THF, 2.21 mmoly was added dropwise over

1-2 min under argon.  After 30 min stirring at room temperature, the dark brown Grignard
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solution was added dropwise over 1-2 min to a slury of 2.4-dichloro-8-methyl-3-
phenylguinoline-6-carbaldehyde (460 mg, 1.46 mmol, Intermediate 47, step by in LaCly-2LiCl
(2.60 mbL, 0.56 M in THF, 1.46 mmol} on an icc bath under argon. The homogeneous reddish-
amber reaction was removed from the ice bath immediately following Grignard addition and
stirred at room teraperature overnight. The resulting homogeneous brown amber solution was
diluted with 9:1 DCM/MeOH (14 mb) and 5 M NHyCl (0.72 mb), shaken with Celite® and
filtered, and the filter cake was washed with 9:1 DCM/MeOH (1 = 5 mL). The combined clear
amber filtrates were dried (NapSOy), filtered, and concentrated repeatedly from DCM. The
residue was taken up in DCM (15 mL) and the resulting slorry was stirred with MnG, (1.27 ¢,
14.5 nunol) under air {capped) at 40 °C for 32 hours. The reaction was diluted with 9:1
DCM/MeOH (10 mb) and Celite®, and filtered on a bed of Celite®. The filtrate was
concentrated and flash chromatographed with a DCM to 30% EtOAC/DCM gradient to provide

the title corapound as a colorless film.

Intermediate 48: step a

(2 4-Dichloro-8-methyi-3-phenyiquinolin-6~-yH{1~-methyl-1 H-imidazol-5-yhmethanel

S O
N P

A solution of 5-bromo-1-methyl-1H-imidazole (342 mg, 2,12 mmol} in DCM (2.2 ml) was
stirred on an ice bath while iPrMgCLLICH (1.77 mi, 1.2 M in THF, 2.1 mmol) was added
dropwise over 1-2 min under argon. After 10 min sturing at room temperature, the
homogeneous amber reaction was added dropwise over 1-2 min to a slurry of 2,4-dichloro-8-
methyl-3-phenviguinoline-6-carbaldehvde (460 mg, 1.46 mmol, Intermediate 47, step b} wn
LaCh-2LaCE (7.60 mi., (.56 M in THF, 1.46 mmol} on an ice bath. The reaction was removed
from the ice bath immediately following Grignard addition and stirred for 45 min at ambient
temperature, and was then partitioned with 9:1 DCM/MeOH (14 mLj and § M NH,CH{0.72 mb).
This was filtered over Celite®, and the filter cake washed with 9:1 DCM/MeOH (1 = S mL).
The combined clear dark yellow filtrates were dried (Na;SQs), filtered, and concenirated to
provide a beige foam. This was concentrated from DCM (3 « 15 mbL} in prelude to MnO;
oxidation.
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Intermediate 48: siep b

(2 4-Dichioro-B-methyl-3-phenviquinolin-6-yH{1-methyl-1 H-imidazol-S-ylimethanone

A suspension of crude (2.4-dichloro-8-methyl-3-phenviquinolin-6-yl){(1-methyl-1 H-imidazol-5-
yvhmcthanol (801 mg, assume 1.46 mmol, Intcrmediate 48, step a) in DCE (15 mb)} was stirred at
76 °C until a milky mixture resulted with no visible particulates. This was cooled to room
temperature and treated with MnO, (1.27 g, 14.5 mmol), and stirred under air {capped) at 70 °C
for 35 hours. The reaction was diluted with 9:1 DCM/McOH (10 mL) and Ccelite®, filteredon a
bed of Celite®, and concentrated to provide an oil. This was flash chromatographed with a

DCM to 100% EtOAc gradient to afford the title compound as a white foam.

Intermediate 49 step 2

4-Fluore-N-methoxy-N-methyibenzamide

O
Mo
| :I |
F

To N,O-dimethylhvdroxylamine hydrochloride {27.7 g, 284 mmol) in BCM (660 mL} was added
pyridine (45.8 mL, 569 mmoly followed by 4-fluorobenzoyi chioride (31.0 mL, 258 mmol). The
resulting suspension was stirred at room temperature for 20 hours, then was filtered to remove a
white solid precipitate. The solid was washed with DCM and the filtrate was washed with 1 N
aqueons HCI (2 X}, then water. The organic phase was dried (WNa»SOy), filtered, and

concentrated, yielding the crude title compound which was used without further purification.

{ntermediate 49: step b

{4-FluorophenyD(I-methyl-1/{-imidazol-5-yimethanone

T
7y 1 N>
F"E\'\’/’;'E L
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A clear colorless solution of S-bromo-N-methyl-imidazole (47.7 g, 296 mimol) in THF (500 mL)
was placed in an ice bath and cthyhmagnesium bromide in diethyl cther (3.0 M, 98.7 mb, 296
munol} was added via syringe fairly rapidly, over 17 min. The thick suspension was stirred at
rootn temperature for 20 min. The mixture was again cooled in an ice water bath before addition
of neat 4-thuoro-N-methoxy-N-methylbenzamide (45.2 g, 247 mmol, Intermediate 49, step a).
The resulting suspension was stirred overnight at room temperatare. To the reaction mixture was
added satorated aqueous NH4CH {100 mb) followed by water (200 mL). The pH was adjusted to
7 by addition of 1 N agueous HCI, the mixture was partially concentrated to remove THF, and
was exiracted with EtOAc (3X).  The organic phase was dried (NaSQOy), filicred, and
concentrated. The crude product was triturated with EtOAc heptane(1:1, 150 mL) to afford the

title compound as a white crystalling solid.

Intermediate 50: step a
Diethyi 2-(3-HuorophenyDmalonate
o 0

EtO OFt

A round bottom flask was charged with copper (1) iodide (371 mg, 3.0 mmol}, 2-picolinic acid
{739 mg, 6.0 mmol}, and CsC0; {(58.6 g, 180 mmol). The flask was evacuated and re-filled
with argon (3 times). 14-dioxane (60 mL}, dicthylmalonate (182 wml., 120 mmol), and 3-
fluoroiodobenzene (7.05 mi, 60 mmol} were then added in sequence. The resulting vellow
suspension was stirred at room temperature overnight, To the mixture was added sat aqueous
NH4Cl and the mixtare was extacted with EtOAc (3X). The organic phase was washed once
with water. The organic phase was dried {(Na,SQy}, filtered, and concentrated to yield the crude

title compound as a colorless liguid, which was used without further purification.

Intermediate 38: step b

2-(3-Fluorophenvlimalonate
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Crude dicthyl 2-(3-fluorophenylymalonate (19.8 g, Intermediate 50, step a) was added to 20 wt.%
aqueons NaOH (600 mL) and the mixture was heated 1o a 65 °C otl bath with vigorous stirring
for 10 min, then was cooled in an ice water bath. lce was added to the reaction mixture and it
was acidified to pH 2 by addition of 6 N agueous HCL, keeping the internal temperature below 30
°C by adding ice as needed. The mixture was extracted with EtOAc (3X}. The organic phase

was dried (NapSQy), filicred, and concentrated to yield the title compound as a white solid.

Intermediate 50: step ¢

6-Bromo-2,4-dichlore-3-(3-fluorophenyh-S-methylgquinoline

A mixture of 2-(3-fluorophenylimalonate (9.84 g, 49.7 mmol, Intermediate S0, step b) and POCL
(44 mL, 473 mmol} was heated at 70 °C for | hour. The mixture was allowed to cool for 10 min
before addition of 2-methyl-4-bromoaniline (8.80 g, 47.3 mmol} portionwise over 5 min. The
muixture was stirred at 105 °C for 3 hours. The mixiure was concentrated and was added to
stirred ice water in a flask immersed in an ice water bath. The mixture was basified to pH 9 by
addition of concentrated agqueous NH:OH and was filtered to collect the yellow precipitate. The
solid was dried by concentrating from toluene, and then heptane, and further dried under
vacuum, then was purified by flash column chromatography (silica gel, gradient 30-60% DCM-

heptanes, dry pack loading) to afford the title compound.

Intermediate 31: step a

Methyl 5-bromo-2-{2-{pyridin-3-yhacetamidolbenzoate
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Into a 250-mb round-bottom flask was placed a solution of methyl 2-amino-5-bromobenzoate (5
g, 21.73 munol, 1.00 cquivalent), 2-(pyridin-3-ylacctic acid hydrochloride (4.5 g, 25.92 mol,
1.20 cquivalents), HATU (10 ¢, 26.30 mmol, 1.20 cquivalents), and DIEA (8.5 g, 65.77 mumol,
3.00 equivalents) o N N-dimethyiformamide (100 mL). After stirring overnight at 20 °C, the
reaction was quenched with 100 mL of water and extracted with 3x100 mL of dichloromethane.
The combined organic layer was dried over anhydrous sodium solfate, filtered, and concentrated
pnder vacuum. The residue was applied onto a silica gel colummn and ehuted with cthyl

acetate/petroleam ether (1:2-1: 1) to give the title compound as a yellow solid.

Intermediate 51: siep b

6-Bromo-3-(pyridin-3-yi}-1,.2,3.4-tetrabyvdroguinoline-2,4-dione

N
O = j
Br\(:\\(\\f/ /@/i
|
f,’)\N o
H

Into a 100-mL round-bottom flask was placed a sclution of methyl 3-bromo-2-{2-(pyridin-3-
vhacetamidojbenzoate (3 g, 7.73 mumol, 1.00 equivalent, purity 90%, Intermediate 51, step a8} in
tetrahydrofuran (30 mL). A 2.38 M solution of MeONa in MeOH (freshly prepared by dissolving
2.74 ¢ of Na in 50 mL of anhydrous McOH solution, 11.7 mb, 27.85 mmol, 4.00 equivalents)
was then added. The resulting solution was stirred overnight at 20 °C, and the precipitate was

collected by filtration to give the title coropound as a white solid.

Intermediate 81: step ¢

&-Bromeo-2,4-dichlore-3-(pyridin-3-yhguinoline
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Into a 100-mL round-bottom flask was placed a solution of 6-bromo-3-(pyridin-3-yi}-1.2,3,4-
tetrahydroquinoling-2 4-dione (700 mg, 1.99 mumol, 1.00 cquivalents, purity 90%, Intcrmediate
51, step b} in POCL (20 mL). The resulting solution was stirred for 3 howrs at 120 °C, then
concentraied under vacuum. It was then diluted with 20 mL of water, and extracted with 3x20
mb of cthyl acetate. The combined organic layer was dried over anhydrous sodium sulfate,

filtered, and concentrated to give the crude title compound as a white solid.

intermediate 52

&-Bromo-4-chlors-3-G-luorophenyl)-2-methoxy-8-methylguinsline

i =4 |
Br. N S E
»
N OlMe

Sodium methoxide {4.29 g, 79.5 nunol} was added to a suspension of 6-bromo-2,4-dichloro-3-(3-
fluorophenyl)-8-methylguinoline (3.06 g, 7.95 mmeol, Intermediate 58, step ¢} in toluene (30 mb)
in a pressure tube, The vessel was scaled and was heated 1n a 100 °C oil bath for 24 hours. To
the mixture was added 10 wt. % agueous NaHCO; (60 mlb}, the mixture was stivred for several
mimites, and the phases were separated. The organic phase was washed once with saturated
aqueons NaCl. The organic phase was dried (NapSQy), filtered, and concentrated to yield the

title compound as a Hght yellow solid.

Intermediate 33: step a

fert-Butyl 4-(Chydroxy(T-methyl-1H-imidazol-S-yDmethyDpiperidine-1-carboxylate

o
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A solution of S-bromo-1-methyl-1H-imidazole (25.0 g, 155 mmol; dried over 3A MS, then

filigred) in DCM (310 mb) was stirred on an ice bath while iPrMgCl (72 wL, 2.01 M solution in
THF, 145 mmol) was added rapidly dropwise under argon via pressure-cqualizing addition
funnel. Residual iPrMgCl was rinsed down with S0 mL THF, and the ice bath was removed and
the reaction stirred for 25 min. A solation of ter-butvl 4-formylpiperidine-1-carboxyiate (27.6
g, 130 mmol) (PharmaCore} in THF {65 mL) was added dropwise over ~5 min via pressure-
equalizing addition funnel at room temperature.  After stirring | hour at rt, the yellow mixture
was quenched with 5 M NH4Cl (250 mL) in one portion. The organic layer was dried (NaSO4),

filtered, and concentrated to provide the crude title compound as a clear light amber oil.

Intermediate 33: step b

fert-Butyl 4-(T-methyl-1 H-imidazole-S-carbonyDpiperidine-1-carboxylate

A homogencous solution of fert-butyl 4-(hydroxy(1-methyl-1 H-imidazol-5-yhmethylpiperidine-
{-carboxylate (32.2 g, 109 mmol; Intermediate 53, step a) in dioxane (436 mL) was treated with
Mu(; (47.6 g, 5347 mmol) and stirved at 100 °C under air overnight (17 hrs). Since the reaction
was only ~50% complete by NMR, the reaction was cooled to room temperature and additional
Mun(,; was added (48.0 g, 552 mmol} and the reaction stirred under air at 100 °C for 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 Mo0; (285 g,

327 yamol} and stirred at roorn temperature overnight. The reaction was then filtered as above

i
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and concentrated to provide the crude title compound as a clear dark yellow oil. This was tlash
chromatographed with an EtOA¢ to 50% acetone/EtOA¢ gradient to provide the title compound

as a clear dark yellow oil.

{ntermediate 53; step ¢

-{4-(1-Methyl-1 H-imidazole-S-carbonvlpiperidin-1-vljethanone

A homogencous yellow solution of fert-butyl 4-(1-methyl-1H-imidazole-5-carbonyl)piperidine-
{-carboxylate (10.1 g, 34.4 mmol; Intermediate 533, step by 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, toluene (2 x 100 mb) was added and the mixture concentrated againand the
resulting clear light amber residuc was taken up in BCM (344 mLy and TEA (23.9 mL, 172
mmol}. Acctic anhydride (3.91 mL, 41.3 mmol} was added dropwise and the reaction stirred at
roorn 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 mb), and washed with water (2 % 200 mL)
to remove TEA. The organic layer was dried (NayS0y), filiered, and concenirated, and the
residuc was triturated with MTBE (75 mL) at reflux for 15 min and then aliowed to cool to room
temperature. The mixtare was filtered and the off-white filter cake was washed with MTBE (2 x

3 mbL) to provide, after air drying at 100 °C, the titlc compound as an off-white fine powder.

Intermediate 54 step a

2-Chioro-N-methoxy-M-methylisonicotinamide

P12
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The title corapound was prepared using 2-chloroisonicotinie acid in place of 4-picolinic acid

using the procedure described for Intermediate 9, step a.

Intermediate 34: step b

2-Chilorepyridin-4-vi}{1-methyl-1 H-imidazol-8-vimethanone

Ci

The title compound was prepared using  2-chloro-N-methoxy-N-methylisonicotinamide
(Intermediate 54, step a) in place of N-methoxy-N-methylnicotinamide using the procedure

described for Intermediate 10, step b

Intermediate 35: step a

N-Methoxy-N.2-dimethylisonicotinamide

The title compound was prepared using 2-methylisonicotinic acid in place of 4-picolinic acid

using the procedure described for Intermediate 9, siep a.

Intermediate 55: step b

{1-Methyl-1 H-imidazel-5-yH(2-methylpyridin-4-ylimethanone

The title compound was prepared using N-methoxy-N,2-dimethylisonicotinamide (Intermediate
55, step ay in place of N-methoxy-N-methyinicotinamide using the procedure deseribed for

Intermediate 10, step b.
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{ntermediate 56; step a

N,2-Bimethoxy-N-methylisonicotinamide

g
SN
N Yf l

Ohde

The title compound was prepared using 2-methoxyisonicotinic acid in place of 4-picolinic acid

using the procedure described for Intermediate 9, step a.

Intermediate 56: step b

{(Z-Methoxypyridin-4-vyD{1-methyl- 1 H-imidazol-5-yDmethanone

*E
N
o
TN 7
N__z N
Chde

The title compound was prepared using N, 2-dimethoxy-N-methylisonicotinamide (Intermediate
56, step a) n place of N-methoxy-N-methylnicotinamide using the procedure deseribed for

Intermediate 10, step b.

Intermediate 57
bis(1-Methyl-1H-1,2,3-triazoi-S-ylimethanone

G
v
N WN
N, | N4
N g N

A solution of t-methyl-1H-1.23triazole (0.954 g, 11.4 mmol} (PCT Int. Appl., 2008098104,
also commercially available from Matrix Scientific) in THF (22 mb) was stirred at ~-70 °C
under argon while n-BuLi (2.56 M in hexanes; 4.29 mL, 11.0 romol} was added dropwise over 5
min. After stirring for another 5 min, a solution of ethyl methoxy(methyljcarbamate (0.665 g,
4.99 mmol} (commercially available from Aldrich) in THF (3 wul) was added dropwise over 5

min,  After stirring at ~-70 °C for an additional 5 min, the cold bath was removed and the Light

{14
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slarry was allowed to warm to room temperature with stirring for 1 hour 20 min. The rcaction
was then quenched at room temperature with 5 M NH4Cl (3 mb) and the agucous laver was
extracted with THF (I x 6 mL). The combined organic layvers were dried (Na,SQy), filtered, and
concentrated. A portion of the residuc was crystallized from ~30 mL toluene to provide, after
washing the filter cake with cther (1 * 3 ml) and heptane (1 x 3 mL}, the titlc compound as

blunt needles.

Intermediate 58: step a

Diethyl 2-{4-(GrifluoromethoxyiphenyDmalonate

Sr
%

Cul {0.26 g, 1.378 mmol), Z-picolinic acid {0.24 g, 1.969 mmol), and cesium carbonate (19.24 g,

59.061 mumol} were combined, evacuated and filled with argon (3 times). 1,4-Dioxane was then
added followed by dicthylmalonate (6 mbL, 39374 mmol} and 1-iodo-4-
{trifluoromethoxyibenzene (3 mL, 19.687 mmol). The resulting vellow suspension was stirred at
room temperature for 48 hoors and quenched with saturated NH4Cl The mixture was extracted
with EtOAc (2x). The combined organic extracts were dried over NapSO,, filtered, and

concentrated to provide the title compound.

Intermediate S8: step b

2-{4-(Trifluoromethoxyiphenyhmalonic acid

is
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A mixture of dicthyl 2-(4-(trifluoromethoxyiphenylymalonate (5.6 g, 17.486 manol, Intermediate
5&, step a) and an aqueous 3 M NaOH solution were stitred in a 100 °C oil bath for 1 hour,
cooled to RT, poured into ice water and acidified with 6N HCL The aqucous mixture was
extracted with EtOAc. The EtOAc extract was dricd over Na)SQy, filtered, and evaporaied in

vacuo to provide the title compound.

Intermediate 88: step ¢

&-Bromo-2,4-dichlore-8-methyl-3-(4-(triflnoromethoxy)phenyljguinoline

& Q; F

A mixture of 2-{(4d-{trifluororncthoxyphenyhmalonic acid (3.1 g, 11.735 mmol, Intermediate 58,
step by, 4-bromo-2-methyianiline (2.18 g, 11.735 mmol} and POCL (10 mL) was heated at 105
“C for 3 hours, cooled to RT, concentrated under reduced pressure then slowly poured into ice
water. A NH4OH solution was added to a basic pH (pH § — 92). The precipitates were collected by
filiration, rinsed with H,O and dried under high vacuum pressure. The resulting tan solids were

dissolved in DCM and chromatographed (Heptane/DCM) to provide the title compound.

Intermediate S8; step d

t-Bromo-4-chiors-2-methoxy-8-methyi-3-(4-(triflucromethoxyiphenyhguinciine

O UF
Cl 2
Br X [ \‘j:
| Ny R
NN

A mixture of 6-bromo-2.4-dichloro-8-methyl-3-(4-(trifluoromethoxy)phenyliquinoline (1.97 g,
4367 mmol, Intermediate 5¥, step ¢} and sodium methoxide (1.18 g, 21.837 mumol} in toluene

{20 mL) was heated in a scaled tube at 110 °C for 24 hours, cooled to RT, diluted with DUM,

6
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stirred at room temperature for 30 mun, and filtered through Celite® rinsing several times with
DCM. The solvents were removed under redoced pressure and the off-white solid product
precipitated from MeOH, filtcred and dried to provide the title compound.

{ntermediate 59; step a

Biethyi 2-(4-fluorophenyimalonate

Cul (§.13 g, 0.669 mmol}, 2Z-picohinic acid (.16 g, 1.33&8 mmol}, and cesium carbonate (13.1 g,
40,135 mmol} were combined, evacuated and filled with argon (3 tumes). 1.4-dioxane (10 mL)
was then added followed by dicthvimalonate (2.8 g, 17.392 mmol} and [-iodo-4-fluorobenzene
{3 g, 13.378 mmol}. The resulting mixture was stirred at room temperature for 24 hours and
quenched with saturated NHCL The mixtare was extracted with EtOAc (2x). The combined
organi¢ c¢xtracts were dried over Na,SQs, filtered, concentrated and chromatographed

{Heptane/EtOAc) to provide the title compound.

Intermediate 59: step b

2-{4-FluorophenyDmalonic acid

A mixtare of dicthyl 2-(4-fluorophenyhmalonate (2.9€ g, 8.204 munol, Intermediate 59, step a)

and an agqueous 3 M NaOH solution (5 mL) were stirred in a 50 °C oil bath for 48 hours, cooled

7
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to RT, poured into ice water and acidified with 6N HCL The agucous mixture was extracted with
FtOAc. The EtOAc extract was dried over NaySQy, filtered, and evaporated in vacuo to provide

the title compound.

{ntermediate §%: step ¢

&-Bromeo-2,4-dichlore-3-(4-flusrophenyh-B-methylquinsline

A muxture of 2-{(4-fluorophenylimalonic acid (1 g, 5.047 mmol, Intermediate 59, step by, 4-
bromo-2-methyianiline {0.608 g, 3.27 mmol} and POCL; (3 mL) was heated at 105 °C for 3 hours,
cooled to room temperature, concentrated under reduced pressure then slowly poured into ice
water. A NH4OH solution was added to a basic pH (pH 8 — 9). The precipitates were collected by
filtration, rinsed with H,O and dried under high vacuum pressure. The resulting tan solids were

dissolved in DCM and chromatographed (Heptane/DCM) to provide the title compound.

{ntermediate 60; step a

Methyl 5-bremo-2-(2-(3-chlorephenyhacetamido)benzoate

Tricthylamine (18 mk, 130 mmol) was added to methyl 2-amino-5-bromobenzoate (25 g, 110
mmol} in BCM (158 mL). The mixture was cooled to 0 °C and 2-(3-chlorophenyllacetvl
chloride {(24.3 g, 130 mmol} in DCM (100 mL)} was added. The mixture was allowed to warm to
roorm temperature overnight with stirring.  Aqueous Ky;COs (10 wt %) was added and the mixture
was cxtracted with DCM. The organic phase was dried (MgSQOy), filtered, and concentrated to

yield the title compound.
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Intermediate 68: step b
6-Bromo-3-(G-chlorophenyli-4-hydroxvguinolin-2(1H)-one

()H/E

n-Buli (1.6 M in hexane, 79 ml, 126 mmol} was added dropwise to a mixture of
hexamethyldisilazane (26.7 mL, 126 munol} in THF (150 rol) at -78 °C under mutrogen. The
mixture was stirred for 1 hour, then was warmed to -40 °C. A solution of methyl 5-bromo-2-(2-
{3-chlorophenvylhjacetamidoybenzoate (21.1 g, 55 mmol, Intermediate 60, step a) in THF (150 mL)
was added. The mixture was allowed to warm to room temperature and ice was added. The
aqueons phase was acidified with 6 N aqueous HCL The precipitate was collected by filtration,

washed with DCM, and air-dried to vield the title compound.

Intermediate 60: step ¢

6-Bromo-2.4-dichlore-3-G-chlorophenyhguinoline

A wmuxture of O-bromo-3-(3-chlorophenyli-4-hydroxyquinolin-2(1H}-one (35 g, 99 nunol,
Intermediate 60, step b) and POCL (100 mL) was refluxed for 2 hours, then was concentrated.
The residue was poured into ice water, basified with cone. agqueous NH4OH and extracted with
DCM. The organic phase was dried (MgSQOy), filtered, and concentrated. The residue was
triturated with CH:;UN and the precipitate was coliected by filtration and air-dried to afford the

title compound.

Intermediate 61: step a

Methyl S-bromo-2-[2~(pyridin-2-yhacetamidojbenzoate

i1
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futo a 250-mk round-bottom flask was placed a sohution of methyl 2-amino-5-bromobenzoate (5
g, 2173 mameol, 1.00 equivalent), 2-{pyridin-2-yhacetic acid hydrochloride (4.5 g, 25.92 mmol,
1.20 equivalenty, HATU (10 g, 26.30 mmol, 1.20 cquivalents), and DIEA (8.5 g, 65.77 mmol,
3.00 cquivalents) in N, N-dimethyiformamide (100 mL). After stirring overnight at 20 °C, the
reaction was quenched with 100 mL of water and extracted with 3 x 100 mL of dichloromcthane.
The combined organic layer was dried over anhydrous sodium solfate, filtered, and concentrated
pnder vacuum. The residuc was applied onte a silica gel column  cluted with

dichloromethane/methanol (1:50) to give the title compound as a red solid.

Intermediate 61: step b

6-Bromo-3-(pyridin-2-y1}-1,.2, 3. 4-tetrabyvdroguinoline-2,4-dione

O N“f’“]
NSO

H
Into a 250-mL round-bottom flask were placed a solution of methyl 5-bromo-2-[2-(pyrnidin-2-
vhacetamidojbenzoate (3 g, 7.73 mmol, 1.00 equivalent, 90%, Intermediate 61, step a) in
tetrahvdrofuran (30 mb}) A 2.38 M solution of MeONa in MceOH (freshly prepared from
dissolving 2.74 g of Na in 30 mL of anhydrons MeOH solution, 11.7 mL, 27.85 mmol, 4.00
cquivalents) was then added. The resulting solution was stirred overnight at 20 °C, and the

precipitate was collected by filtration to give the title compound as a white solid.

Intermediate 61: step ¢

é-Brome-2,4-dickliore-3-(pyridin-2-yhguinoline
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into a 100-mL round-bottom flask was placed a solution of 6-bromo-3-(pyridin-2-yi}-1,2,3 4~
tetrahydrogquinoline-2.4-dione (2.54 g, 7.21 mmol, 1.00 equivalent, purity 90%, Intermediate 61,
step b} in POCH; (50 mi). The resulting solution was stirred at 120 °C for 3 hours, and then
quenched with 50 mL of water, and extracted with 3550 mL of ¢thyl acetate. The combined
organic layer was dried over anhvdrous sodium sulfate, filtered, and concentrated to afford the

title compound as a white solid.

Example 1: (24-Dichloro-3-phenyiguinolin-é-vH{(1-methyl-1H-imidazol-S-yh{pyridin-2-

vhmethanol

A solution of n~-Buli (2.5 M in hexanes, 0.34 mL, 0.85 mmol} was added dropwise by syringe to
a solution of 6-bromo-2,4-dichloro-3-phenviquincline {(305.4 mg, 0.865 mmol, Intermediate 1,
step ¢} in dry THF (4.4 mL) at 78 °C. After 1.5 min, a solution of (I-methyl-1 H-imidazol-S-
vix(pyridin-2-yhmethanone (8.175 g, 0.936 mmol, Intermediate 11, step b} in dry THF (1.8 mL)
was added dropwise. The reaction mixture was stirred for S min at -78 °C, then the reaction
flask was placed into an ice-water bath.  After 10 min, the mixture was warmed to room
temperature and the reaction was quenched with methanol and water. The mixture was
partitioned between water and DCM. The separated agueous phase was further extracted with
DCM.  The organic phase was dried {Na;S0Oy), filtered, and concentrated. The crude product
was purified by flash column chromatography {stlica gel, (-10% MeOH-DUM) to provide the
title compound as a white solid. "H NMR {300 MHz, CDCI3) 0 8.65 {(ddd, /= 4.9, 1.6, 1.0 Hz,
1H), 830 (d, J=17Hz, 1H), 806 (d, J= 8K Hz, IH), 786(dd, /= 88,20 Hz, 1H),7.73(¢d, J
=77,1.7Hz, 1H}, 7.55 - 747 (m, 4H}, 7.36 - 7.29 {m, 3H), 723 (4, /= 8.0 Hz, 1H), 6.37(d, J =
1.1 Hz, 1H), 3.44 (s, 3H). MS w/e 461.1 [M+HT.
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Example 2: (2,4-Dichloro-3-phenyiguinolin-6-yl){(phenyD{pyridin-3-ymethanel

A sohution of 6-bromo-2.4-dichloro-3-phenylquinoline (353 mg, 1.0 mmol, Intermediate 1, step ¢)
in THF {15 mL) was stirred at -70 °C under N, (g} for 15 min before the addition of »-Buli (1.6
M in hexane, .81 mL, 1.3 mmol). After the addition, the reaction mixture was allowed to stir at
<70 °C for 15 min. A solution of phenyl{pyridin-3-ylimethanone (183 myg, 1.00 mmol) in THF
{20 mL) was added, and the resulting reaction mixture continued to stir at low temperature for 30
min. The cold bath was removed, and the reaction mixture was warmed to room temperature and
stirved for 2 hours. The mixture was quenched with water and extracted with CHClL. The
organic phase was dried, filtered and concentrated. The crude product was purified by flash
column chromatography {(silica gel, 1:40 CH:OH/CH.ClL) affording the title compound. 'H
NMR (300 MHz, CD:0D) 6 852 (d, J=23 Hz, 1H), 848 (d, /=46 Hz, 1H), 821 (4, J=2.0
Hz, 1H), 8.00 (d, /= 8.9 Hz, 1H), 7.68-7.85 {m, 1H)}, 7.81 (dt, /= 7.8, 2.0 He, 1H)}, 7.54-7.42 {m,
4H), 7.38-7.31 {m, TH). MS m/e 457.1 [M+H] .

Example 3: (2,4-Dichioro-3-phenviguinolin-6-yD{phenyh{pyridin-4d-yHmethanol

The title compound was prepared using phenyl{pynidin-4-ylmethanone i place of
phenyl(pyridin-3-yDimethanone according to the procedure described in Example 2. 'H NMR
300 MHz, CD,0D) 6 8.53-8.51 {m, 2H), 821 (d, /= 2.0 Hz, 1H}, 800 (d, /= 8.9 Hz, 1H), 7.86
{dd, J= 8.8, 1.9 Hz, 1H), 7.53-7.44 (m, 5H), 7.38-7.31 (m, 7TH). MS m/e 457.1 [M+H]".

Example 4: (24-Dichloro-3-phenyiguinolin-6-yD(phenyvli(1,3,5-trimethyl-1 H-pyrazel-4-
vhmethanol
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The title compound was prepared using phenyl(1,3,5-trimethyl-1H-pyrazol-4-yhimethanone in
place of phenyl(pyridin-3-ylimethanone according to the procedure deseribed in Example 2. 'H
NMR (300 MHz, CD:0OD) ¢ 825 (4, /= 1.9 Hz, 1H), 7.96 {dd, /= 13.58, 5.3 Hz, 2H)}, 7.56-7.44
{m,J=74Hz 3H), 7.39-7.25 (m, 7H), 3.68 (s, 3H}, 1.75 (s, 3H), 1.64 (s, 3H). M5 nve 488.1
IM+HT .

Example 8¢  teri-Butyl  3-((2,4-Dichloro-3-phenyiquinolin-6-yhhydroxy){pyridin-3-

viimethvlipiperidine-i-carboexyiate

To a solution of 6-bromo-2,4-dichloro-3-phenylquinoline (122 mg, 0.346 mnol, Intermediate 1,
step ¢) and fert-butyl 3-nicotinoylpiperidine-1-carboxylate (100 mg, 0.344 mmol, Intermediate
26) in THF (4 mb} at -78 °C was added 1.6 M n-Buli in hexane (0.33 mL, 0.53 romol). The
mixture was stirred at -78 to 0 °C for 3 hours, and quenched with NH4Cl (aqueous). The organic
laver was separated, and the agueous laver was extracted with CH,CL. The combined organic
phases were dried (NapSOy), filicred, concentrated, and purified by reverse phase HPLC
(water/acetonitrile/0.1% TFA) to give the title compound. 'H NMR (400 MHz, MeOH-d,) 8
9.06 {s, 1H), 8.57 - 877 {10, 3H}, 8.09 - 829 (m, 1H), 7.99 - 8.09 (;m, 1H), 7.89 (dd, J= 53},
8.34 Hz, 1H), 7.44 - 7.63 (m, 3H), 7.24 - 7.43 {m, 2H), 4.00 - 4.22 (m, 1H), 3.77 - 3.96 (10, 1H),
2.85 - 3.00 (m, 1H), 2.54 - 2,66 (m, 2H), 1.69 - 1.84 (m, 1H), L.50 - 1.69 (m, 3H), 1.30 (br. s,
9H); M5 /e 564.4 [M+H]"

Example 6: (2.4-Dichiore-3-2-chiorophenyhguinclin-6-yli{phenyh(pyridin-3-yviimethaneol
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The title compound was prepared using 6-bromo-2,4-dichloro-3-(2-chlorophenyhquinoling
(Intermediate 2, step ¢} in place of 6-bromo-2 4-dichloro-3-phenylquinoline according to the
procedure described in Example 2. 'H NMR (300 MHz, CD;OD) 8 8.55-8.45 (m, 2H), 821 (1, J
= 1.5 Hz, 1H), 8.02(d, /=89 Hz, IH}, 7.89(dd, /=89, 2.1 Hz, 1H}, 7.84-7.76 {1, 1H}, 7.63-
7.56 (m, 1H), 7.54-7.30 (m, 98). MS m/e 491.0 [M+H]".

Example 7 {2,4-Dichlore-3-(2-chlorophenyljguinolin-6-vi{phenyH(1.3,5-trimethyl-1 H4-

pyrazol-4-yvhimethanol

The title compound was prepared using 6-bromo-2,4-dichloro-3-(2-chlorophenyhquinoling
(Intermediate 2, step ¢) and phenyi(1,3,5-trimethyl-1H-pyrazol-4-yhmethanone in place of 6-
bromo-2 4-dichloro-3-phenylguinoline  and  phenyl{pyridin-3-yhmethanone,  respectively,
according to the procedure described in Example 2. 'H NMR (300 MHz, CD:0D) § 8.25 (dd, J
=95, 1.8 He, 1H), 8.61-7.91 (m, 2H), 7.60-7.44 (v, 3H), 7.37-7.28 {m, 6H), 3.67 (s, 3H), 1.75
(s, 3H), 1.64 (s, 3H). MS m/e 322.1 [M+H]

Example 8 (4-Chloro-3-phenylguinolin-6-yh{d-chlorephenyD(I-methyb-1 H-imidazol-5-

yhimethanol
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In a 100-mL round-bottorn flask purged and maintained with an incrt atmosphere of nitrogen was
placed a solution of 6-bromo-4-chioro-3-phenylquinoline (460 mg, 1.44 mmol, Intermediate 3,
step ¢}, {(4-chlorophenyly{(1-methyl-1H-imidazol-5-ybmethanone (266 mg, 1.21 mmol,
Intermediate 18, step b} in tetrahydrofuran (20 mL). This solation was cooled to -78 °C, followed

by the addition of n-Buki (0.624 mi, 1.56 mmol, 2.5M in hexane) dropwise. The mixiture was

6~7. After removal of solvent under vacuom, the residue was purified by flash column
chromatography (silica gel column, 100:0~15:1 EiOQAc/petroleurn cther) to give the title
compound as a white solid. "H NMR (300MFz, MeOH-ds) 8 = 8.83 (s, 1 H), 8.39(d, /= 1.5 Hz,
1H),8.12(d, /=90Hz, 1 H),7.88(dd, /= 19,89 Hz, 1 H),7.75(s, 1 H), 746 - 7.62 {m, 5 H},
741 (5,4 H), 6.35(s, L H), 3.51 (s, 3 H); MS m/e 460 [M+HT.

Example 9: (3-Benzyl-2,4-dichisroquinddin-&-vii(d-chlorephenyi{1-methyl-1 H-imidazol-5-

yhmethanol

N

In a 100-mL round-bottorn flask purged and maintained with an incrt atmosphere of nitrogen was
placed a solution of 6-bromo-2-methoxy-3-phenylguinoline (440 mg, 1.99 mmol, Intermediate 4,
step ¢ in tetrahydrofuran (10 mL), and n-Bukli {(0.67 mi, 1.68 mmol, 2.5 M in hexanc) was
added at -78 “C. After stirring for 10 min at -78 °C, {4-chlorophenyi ¥ 1-methyl-1 H-imidazol-5-
yvhethanone (372 mg, 118 mmol, Intermediate 1§, step by was added. The resulting mixture
was allowed to warm to room temperature and stirred for an additional § hours, and then
quenched with 20 mi of water. The organic layer was separated, and the aqueous layer was
extracted with 2 x 50 mL of EtOAc. The combined organic layers were dried over anhvdrouns
sodivm sulfate, filtered, and concentrated under vacuum. The vesidue was purified by flash
chromatography {silica gel column, 100:1 dichlororscthane/methanol) to give the title compound

as a white solid. "H NMR (300MHz, DMSO-de} 8 = 8.25 (s, 1 H), 7.73 - 7.85 {m, 2 H), 7.70 (s,
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1 H), 7.56 - 7.67 (m, 3 H), 7.39 - 7.51 (m, 5 H), 7.29 - 7.36 (m. 2 H), 6.96 (s, 1 H), 6.15 (5, 1 H),
4.00 (s, 3 H), 3.34 (s, 3 H); MS m/e 456 [M+HT .

Example 16: (2,4-Dichioro-3-phenyiguinalin-6-yi{é-methoxypyridin-3-yH(I-methyl- 15~

imidazel-S-ylimethanoleTHFA

in a 50-mL round-bottom flask purged and maintained with an inert atmosphere of nitrogen was
placed a solution of 6-bromo-2,4-dichloro-3-phenylquinoline (340 mg, 0.96 mmol, Intermediate
i, step ¢} in tetrahydrofuran (10 mL), and n-Buli (0.413 mL, 1.03 mmeol, 2.5 M in hexane) was
added at -78 °C. After stirring for 30 min at -78 °C, a solution of 2-methoxy-3-[{1-methyl-1H-
imidazol-5-ylcarbonyllpyridine (140 mg, 0.64 mmol, Tntermediate 19} in tetrahydrofuran (5 mL)
was added. The resulting mixture was allowed to warm o room temperature and stirred for an
additional 5 hours, and then quenched with 1.0 M HCI until pH 6~7. After removal of solvent
pnder vacuum, the residue was purified by Prep-HPLC (water/acctonitrile/0.05% TFA) to give
the title compound as a white solid. HNMR {400MHz, CDCL) 6 = 8.60 (br.s., 1 H), &30 (s, 1

Hy, 802-819(m, 2H),7.77(d, J=90Hz, 1  H),7.70{(d, /7=80Hz, | H), 746 -7.60 (m,3 H},
7.34(d, J=7.5Hz, 2 H), 6.68 - 6.89 (m, 2 H}, 3.95 (s, 3 H), 3.70 (s, 3 H}; MS nv/ec 491 [M+H]".

Example 11: (2 4-Dickloro-3-phenviguinolin-6-yvl{6-(dimethylamine)pyridin-3-y1j(-
methyi-1 H-imidazol-5-yhimethanoleTFA
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In a 50-mL round-bottom flask purged and maintained with an inert atmosphere of nitrogen was
placed a solution of 6-bromo-2.4-dichloro-3-phenviguinoling (250 mg, 6.71 mmol, Intcrmediate
1, step ¢) in tetrahydrofuran (10 mL), and n-Buli (0.304 mL, 0.76 mmol, 2.5 M in hexane) was
added at -78 °C. After stirring for 30 min at -78 °C, a solution of N, N-dimethyl-5-[(1-methyl-14-
mnidazol-5-ylcarbonyllpyridin-2Z-amnine (109 mg, 0.47 mmol, Intermediatc 20} 1in
tetrahydrofuran (5 mL} was introduced. The resulting mixtare was allowed to warm to room
temperature and stirred for 5 hours, and then guenched with 1.0 M HCL until pH 6~7. After
removal  of  solvent under vacuuam, the residue  was  purified by Prep-HPLC
{water/acetonitrile/0.05% TFA) to give the title compound as a white solid. 'H NMR (400MHz,
CDCLy o=R75(br.s, 1 H), 837 (s, 1 H}, 831 (s, 1 H), 810 (d, /=85S Hz, | H}, 778 (d, J=
88 Hz, 2H), 745-762(n,3H),733{(d, J=60Hz 2 H), 7.11 {br. s, 1 H}, 6.87 (4, /=9.5 Hz,
I H), 3.66 (s, 3 H), 3.30 (s, 6 HY, MS m/c 504 [M+HT".

Example 12: (2.4-Bichlors-3-phenyiguinolin-6-yii(6-finoropyridin-3-vH(1-methyl-1H-

imidazol-5-yhmethanolTFA

in a 100-mL round-bottom flask purged and maintained with an inert atmosphere of nitrogen was
placed 6-bromo-2.4-dichioro-3-phenyiquinoline (675 mg, 1.91 mmol, Intermediate 1, step ¢j and
THF, and n-BulLi {(0.80 mL, 2.0 mmol, 2.5 M in hexane) was added at -78 °C. The resulting
mixture was stirred for 10 min at -78 °C, and a solution of (6-fluoropyridin-3-y1y{ I -methyl-1H-
imidazol-5-ylimethanone (300 mg, 1.46 mmol, Intermediate 21, step ¢} in tetrabydrofuran (10
mb} was added. The mixture was allowed to warm to room temperature and stirred for an
additional & hours, and then quenched with 40 mL of water. The organic laver was separated,
and the agucous layer was extracted with 3 x 20 mbL of cthyl acetate. The combined organic
layers were dried over anhydrous sodium sulfate, filtered, and concentrated under vacuum. The
residuc was purified by Prep-HPLC (water/acctonitrile/0.05% TFA) to give the title compound
as a white solid. "H NMR (400 MHz, DMSO-ds) 8 = 9.04 (br. s., 1 H), 831 (s, 1 H), 822 (5, 1
H), 814 (d, J=90Hz t H),799( J=82Hz 1 H}, 789 (s, 1 H}, 7.83(d, /= &8 Hz, | H),

12
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749 -7.63 (m, 3 H), 741 —7.50 (0, 2 H), 7.27(d, J= 8.5 Hz, 1 H), 7.06 (s, 1 H), 3.55 (s, 3 H);
MS m/e 479 [M+HT .

Example 13: (6-Chiloropyridin-3-vi(6 8-dichlore-7-phenyinaphthalen-2-y{-methyl-1#-

imidazel-S-ylimethanoleTHFA

In a 50~-mL round-bottom flask purged and maintained with an inert atmosphere of nitrogen was
placed a solution of 6-bromo-~2,4-dichlore-3-phenviquinoline (524 mg, 1.49 mmol, Intermediate
{, step ¢) in tetrahydrofuran (15 mL). A solution of o-Buli {(0.64 mL, 1.6 mumol, 2.5 M in
hexane) was added at -78 °C. After stirring for 30 min at -78 °C, a solution of 2-chiore-5-[(1-
methyl-1 H-imidazol-S-yhcarbonylipyridine (200 mg, 0.90 mmol, Intermediate 22, step ¢} in
tetrahydrofuran (5 mb} was added. The mixture was allowed to warm to room temperatare and
stirred for an additional 4 hours, and then quenched with 1.0 M HCI until pH 6~7. After removal
of solvent under vacuum, the residue was purified by Prep-HPLC (water/acetonitriie/0.05% TFA)
to give the title compound as a white solid. 'H NMR (400 MHz, CDCL) 8 = &62 (br. s., 1 H),
854 (br.s., 1 H), 832(s, L H},812(d, J=88Hz 1 H), 780(d, J=85Hz, 1 H),7.72{d, J=
83 Hz, 1 H), 748 -7.62 (0, 3 H), 7.30 - 7.40 (m, 3 H), 6.82 (br. s, 1 H), 3.69 (5, 3 H); MS w/e
495 [MHHT

Example 14: (4-ChiorophenyD{(2.4-dichlore-3-phenviguinolin-6-yj(1-ethyk-1 H-imidazol-5-

yhimethanolTFA
N=
N~ o Ay
o | Ry Ry /&\/l
F N
Cl

fu a SO-mL round-bottom flask purged and maintained with an inert atmosphere of nifrogen was

placed a solution of 6-bromo-2,4~-dichloro-3-phenyiquinoline {225 mg, (.64 mmol, Intermediate
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1, step ¢} in tetrahydrofuran (10 mb). n-Buli (0.28 mL, 0.70 mumol, 2.5 M in hexanc) was added
at -78 °C. After stirring for 20 min at -78 °C, a solution of (4-chlorophenyh{(1-cthyl-1 H-imidazol-
S-yhymethanone (100 mg, 0.43 mmol, Intermediate 23) in tetrahydrofuoran (5 mL) was added. The
mixture was allowed to warm to room temperature and stirred for an additional 3 hours, and then
quenched with 1.0 M HCH until pH 6~7. After removal of solvent under vacuum, the residue was
purified by Prep-HPLC {(water/acctonitrile/0.05% TFA) to give the title compound as a whiie
solid, 'H NMR_ (400 MHz, CDCL)Y 6 =839 (br.s., 1 H), 8.22(s, 1 H), 8.08 (4, /=88 Hz, 1 H),
778(d, /=83 Hz 1 H), 748 -7.63 (m,3H), 731 -745(m, 6 H), 647 (s, 1 H}, 405 (m, 2 H),
1.32 (¢, J= 7.2 Hz, 3 H); MS m/e 508 [M+H] .

Example 15: (4-Chiorophenvh(2,4-dichloro-3-phenyiguinolin-6-yH(1,2-dimethyl- 1 H-

imidazol-S-vhmethanol

in a 100-mL round-bottom flask purged and maintaincd with an incrt atmosphere of nitrogen was
placed a solution of 6-bromo-2,4-dichloro-3-phenylquinoline (237 mg, 0.67 mmol, Intermediate
i, step ¢) in tetrahydrofuran {10 mb}. n-Buli (.54 mL, 0.86 mmol, 1.6 M in hexane) was added

~a 0

at ~78 "C. After stirring for 30 min, 5-{{4-chlorophenylycarbonyll-1,2-dimethyl-1H-imidazole
{130 mg, 0.55 mmol, Intermediate 24, step b) was added. The mixture was stirred for 2 hours at -
78 °C, then quenched with 2 mL of water, After removal of solvent under vacuum, the residue
was partitioned between ethyl acetate and HyO. The organic layer was dried (Na,SOy), filtered,
concentrated, and purified by flash chromatography (silica gel, 0-10% MeOH/CH,Cly) to give
the title compound as a white solid. "H NMR (400MHz, CDCL) 8 = 8.33 (s, 1 H), 8.02(d, J=
@8 Hz, 1 H)L7.75¢(dd, J=16,89Hz 1 H),748-761 (m,3H),730-743{(m, 6 H), 6.19 (5, 1
H), 3.33 (5, 3 H), 2.32 (s, 3 H); MS nv/e 508 [M+H]T

Example 16: (2,4-Dichlore-3-phenyiguinolin-6-yh{1-methyl-1H-imidazol-5-yD{pyridin-4-

yhimethanol
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To a solution of 6-bromo-2.4-dichloro-3-phenyiquinotine (500 mg, 1.42 mmol, Intermediate 1,
step ¢ and THF (12 mL) at -78 °C was added 1.6 M o-Buli in hexane (115 mL, 1.84 mmol).
After stirring at =78 °C for 38 min, a solution of (I-methyl-1H-imidazol-5-yi}{pyridin-4-
yhmethanone (292 wg, 1.56 mmol, Intermoediate 9, step by in THF (13 mlb) was added via
cannula. The mixture was stirred at -78 °C for 18 min, and the cooling bath was removed. After
the mixtare reached roorn temperature, it was quenched with NH4Cl {aqueouns). The organic
iaver was separated, and the agucous layer was extracted with CH,Cl,. The combined organic
phases were dried (Na)S0y), filiered, concentrated, and purified by flash column
chromatography (40 g silica gel column, 100% EtOAc, then 5-10% MeOH in CH,CL) to obtain
the title compound as a white solid. "H NMR (400 MHz, CDCly) 8 842 (d, J = 4.65 Hz, 2H),
835(d, /=196 Hz, 1H}, 801 (d, /=905 Hz, 1H), 7.75 (dd, /= 2.08, 893 Hz, 1H), 748 - 7.57
(m, 3H), 7.38 {(d, J=6.11 Hz, 2H), 7.29 - 7.35 (m, 2H), 7.26 (s, 1H}, 6.30 (s, 1H}, 3.45 (s, 1H),
3.35 (s, 3H); MS m/e 461.1 [M+HT .

Example 17: {(4-Chlorophenyi)(2,4-dickloro-3-phenyiguinolin-&-yl){pyridin-3-yi)methandl

The title compound was prepared using (4-chlorophenyb(pyridin-3-yhmcthanone in place of (1-
methyl- 1 H-imidazol-5-yQ{pyridin-d-yhmethanove according to the procedure described in
Example 16, "H NMR (400 MHz, CDCL) 8 8.54 - 8.60 (m, 2H), 8.26 (d, J = 1.96 Hz, 1H), 8.04
(d, J=9.05 Hz, 1H), 7.65 - 7.74 {m, 2H), 7.47 - 7.56 (m, 4H), 7.23 - 7.38 {m, 6H), 3.28 (br. s,
1H) MSm/e 491.0.
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Example 18: [2-Chlore-4-(methyiamine)-3-phenyiguinolin-6-vij(1-methyl-1 H-imidazol-5-
viipyridin-4-vimethanolsTFA

Ny

A mixture  of  {24-dichloro-3-phenviquinolin-6-yI}{1-methyl-1 H-imidazol-5-yljpyridin-4-
vimethanol (28 mg, 0.0607 mmol, Example 16), 33% MeNH; in EtOH (0.8 mbl), and
triflaoroacctic acid (0.050 mL, 0.653 numol} was heated at 80 °C for 17 hours. Afier cooling to
room femperature, the mixture was diluted with DMF and purified by reverse phase HPLC
(water/acetonitrile/0.1% TFA) to give the title compound. 'H NMR (400 MHz, McOH-dy) §
9.08 (s, 1H), 8.74 - §.83 (1, 2H), 849 (d, J= 171 Hz, 1H), 798 (dt, /= 1.93, 6.91 Hz, 3H), 7.86
(d, /=880 Hz, 1H), 7.47 - 7.55 (m, 3H), 7.35 - 7.46 (m, 2H}, 7.25(d, J=1.47 Hz, 1H), 3.69 (5,
3H), 2.58 (s, 3H); MS m/e 456.1 [M+H].

Example 19 [4-Chloro-2-(4d-methylpiperazin-1-yD)-3-phenyliguinolin-6-yvH({-methyl- 1 -
imidazol-5-yhpyridin-4-yvimethanolTFA

A mixture  of  {24-dichloro-3-phenyiquinolin-6-yI}{ 1 -methyl-1 H-imidazol-5-yljpyridin-4-
vimethano!l (28 mg, 0.0607 mmol, Example 16) and {-methylpiperazine (35 mg, (.35 mmol} in
MecOH (I mL} was heated at 80 °C for 12.5 hours. More 1-methylpiperazine (135 mg, .35
mmol} was added and the mixture was heated at 80 °C for 18 houwrs. LCMS of the reaction
mixture showed the presence of starting material and title compound in ~ 11 ratio,
Triftuoroacetic acid (0.040 mL, 0.523 mmol) was added and the mixtare was heated at 80 °C for
22 hours. Purification by reverse phase HPLC (water/acctonitrile/0.1% TFA) provided the title
compound. "H NMR {400 MHz, McOH-d4) 6 9.09 (s, 1H), 885 (d, J= 587 Hz, 2H), 8.33 (s,
1H), 8.08 (d, /= 587 Hz, 2H}, 7.96 (4, /= 9.05 Hz, 1H), 7.77 (4, J = 8.80 Hz, 1H), 7.52 - 7.61
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(m, 2H), 7.41 - 7.52 (m, 3H), 7.22 (s, 1H), 3.78 (d, J = 13.94 Hz, 2H), 3.71 (s, 3H), 3.35(d. J =
11.958 Hz, 2H), 3.09 {t, J = 13.20 Hz, 2H), 2.87 - 3.00 {m, 2H), 2.85 {s, 3H}) MS m/e 5252
IM+HT .

Example 26: (4-Chloro-Z-morpholin-4-yi-3-phenylquinolin-6-y(1-methyl-1 H-imidazol-5-
yhpyridin-4-vimethanoleTFA

The title compound was prepared using morpholine in place of [-methvipiperazine according to
the procedure described in Example 19, "H NMR (400 MHz, MeOH-dy) 8 9.08 (s, 1H), 8.84 (d,
J=06.11 Hz, 2H}, 829 (s, 1H), 804 (d, J=6.11 He, 2H), 7.94 (d, /= 8.80 Hz, iH}, 7.70 - 7.77
{m, 1H}, 7.49 - 7.57 {(m, 2H), 7.42 - 7.49 (m, 3H), 7.21 (s, 1H), 3.70 (s, 3H), 3.44 - 3.34 (o, 4H),
3.4 -3.21 {my, 45); MS ro/e 512.1 [MHH]

Example 21: (2,4-Dichlore-3-phenviguinolin-o-yl){dipyridin-4-yhimethanolsTFA

To a solution of 6-bromeo-2 4-dichloro-3-phenylquinoline (200 mg, 0.567 mmol, Intermediate 1,
step ¢ and THF (7 mL} at -78 °C was added 1.6 M n-BuLi in hexane (0.50 mb, §.80 mmol).
After stirring at -78 °C for 20 min, di{pyridin-4-vhiethanone (105 mg, 8.570 mumol) was added.
The mixture was stirred at -78 °C for 10 min, and the cooling bath was removed. After the
mixture reached room temperature, it was guenched with NH,Cl {aquecus). The organic layer
was separated, and the agueous layer was extracted with CH,Cl;. The combined organic phases
were  dried  (NapSQy), filtered, concentrated, and puorified by reverse phase HPLC
{(water/acetonitrile/0.1% TFA) to give the title compound as a white solid. 'H NMR (400 MHz,
MeOH-dy) 8 8.74 - 8.82 (m, 4H}, 829 (d, /= 1.96 Hz, 1H}, 8.08{d, /= 8.80 Hz, 1H), 7.88 - 7.98
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(m, 4H), 7.84 (dd, J = 2.20, 9.05 Hz, 1H), 746 - 7.60 (m, 3H), 7.28 - 7.37 {m, ZH); MS m/c
458.0 [M+H] .

Example 22: (2.4-Dichloro-3-phenyiguinslin-6-yi}{4-flucroephenylipyridin-3-vimethanol

The title compound was prepared using (d-fluorophenyl{pyridin-3-yhmethanone in place of (1-
methyl-1 H-imidazolb-5-yi{pyridin-4d-yimethanone according to the procedure described in
Example 16. 'H NMR (400 MHz, CDCls) 8 8.58 {td, J= 1.71, 5.01 Hz, 2H), 826 (d, J= 1.71
Hz, 1H), 8.04 (d, /=905 Hz, 1H), 7.65-7.81 (m, 2H), 7.43 - 7.58 {m, 3H), 7.27 - 7.35 {(m, 5H),
7.03 - 7.10 (m, 2H); MS m/c 475.0 [M+H]".

Example 23:  (2.4-Dichloro-3-phenviguinolin-6-vii4-(methoxymethoxy)phenylpyridia-3-

yimethanol

The title compound was prepared using (4-(methoxymethoxyiphenvl)pyridin-3-viimethanone in
place of (I-methyi-1H-imidazol-S-yl¥pyridin-4-yvhmethanone according to the procedure
described in Example 16. 'H NMR (400 MHz, CDCly) 8 8.62 (d, J = 2.45 Hz, 1H), 8.54 - §.58
(m, 1H), 831 (d, /=196 Hz, 1H), 8.03(d, J=880Hz, 1H),7.72 - 7.76 (m, 1H), 7.72 (4, /=
1.96 Hz, 1H), 7.48 - 7.54 {(m, 3H), 7.27 - 7.36 {m, 3H), 7.16 - 7.20 (m, 2H), 7.01 - 7.05 (yn, 2H),
5.19 €s, 2H), 3.48 (s, 3H); MS /e 517.0 [M+HH] .

Example 24: (2,4-Dichlore-3-phenviguinolin-o-yvl){dipyridin-3-yhimethanolsTFA
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To a solution of 6-bromo-2,4-dichloro-3-phenylguinotine (180 mg, $.510 mmol, ntermediate 1,
step o} and di{pyridin-3-ylymethanone {94 mg, (.51 mmol) in THF (7 mL) at -78 °C was added
1.6 M n-Buli in hexane (0.50 mi, .80 mmol). The mixture was stirred at -78 °C for 10 min,
and the cooling bath was removed.  After the mixture recached to room terperature, it was
quenched with NH;Cl (aqueous). The organic layer was separated, and the aqucous layer was
extracted with CH,Ch.  The combined organic phases were dried (NapSOy), filtered,
concentrated, and purificd by reverse phase HPLC (water/acetonitrile/0.1% TFA) to give the title
compound as a white solid. "H NMR (400 MHz, MeOH-dy) 8 8.92 (br. s., 2H), 8.82 (d, J=4.89
Hz, 2H), 8.45 (dt, J = 1.59, 8.56 Hz, 2H}, 834 (d, /= 1.71 Hz, 1H), 8.07 (d, / = 8.80 Hz, 1H),
7.95 (dd, J = 53§, 8.31 Hz, 2H), 7.88 (dd, J = 2.0, 8.93 Hz, IH), 748 - 7.57 (i, 3H}, 7.29 -
7.35 (m, 2H); MS m/e 458.0 [M+H].

Example 25: (3-Chlorophenyi)(2,4-dickloro-3-phenyiguinolin-6-yl){pyridin-3-yi)methandl

To a solution of 6-bromo-2,4-dichloro-3-phenylguinotine (130 mg, 0.368 mmol, ntermediate 1,
step ¢) and (3-chloropheny Y pyridin-3-yvhmethanone (&1 mg, 0.372 mmol) in THF (§ mL} at -78
°C was added 1.6 M n-Buli in hexane {(0.35 mL, 0.56 mmol}). The mixture was stirred at -78 °C
for 10 min, and the cooling bath was removed. After the mixture reached room femperature, i
was quenched with NH4Cl (aqueouns). The organic layer was separated, and the aqueous laver
was extracted with CHyCl,.  The cowbined organic phases were dried (NaxSO4), filtered,
concentrated, and purified by flash colurnn chromatography (24 g silica gel colomn, 30 - 40%
EtOAc in heptane) to obtain the title compound as a white solid. "H NMR (400 MHz, CDCL) §
853 (br.s., 2H), 826 (4, /=196 Hz, 1H), 804 {(d, /=880 Hz, 1H)}, 7.64 - 7.73 {m, 2H}, 7.49 -
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7.54 {(m, 3H), 7.30 - 738 {m, 4H), 7.27 - 7.30 (m, 2H), 7.16 {dt, 7= 1.80, 7.09 Hz, 1H); MS m/¢c
491.0 [M+H] .

Example 26: (2.4-Dichloro-3-phenyiguinslin-6-yi}{pyridin-2-yDpyridin-3-yvimethanolsTFA

The title compound was prepared using pyridin-2-vi{pyvridin-3-ylymethanone in place of
di{pyridin-3-ylmethanone according to the procedure described in Example 24. "H NMR (400
MHz, MeOH-ds) 8 8.93 (d, /= 1.96 Hz, 1H), 8.75(d, /= 4.65 Hz, 1H), 8.64 {dt, /= 177,844
Hz, 1H), 858 - 8.62 (u, 1H), 8.22(d, /=171 Hz, 1H), 802 {(d, /=880 Hz, 1H), 7.93 - §.00 (m,
2H), 7.89 - 7.93 (m, 1H), 7.86 (dd, J = 2.08, 893 Hz, 1H), 748 - 7.55 (m, 3H}, 741 {ddd, J =
1.47,4.89,7.34 Hz, 1H), 7.30 - 7.36 (i, 2H); MS m/e 458.0 [M+H]".

Example 27: 2, 4-Dichloro-3-phenyviguinolin-6-v{pyridin-2-yvhipyridin-4-yimethanolPTFA

The title compound was prepared using pyridin-2-vi{pyridin-d-yIimethanone in place of
di{pyridin-3-ylmethavone according to the procedure described in Example 24, 'H NMR (400
MHz, MeOH-~dy) 6 8.80 (d, J = 6.85 He, 2H}, 8§.60 (d, J=4.65 Hz, 1H), 825 (dd, 7=2.32,4.52
Hz, 3H), 8.02 {d, /= 8.80 Hz, 1H), 7.93 - 8.00 {m, 1H), 7.88 - 7.93 {(m, 1H}, 7.85 (dd, J = 2.0§,
893 Hz, 1H), 747 - 7.57 {m, 3H), 742 (ddd, /= 122, 4.89, 7.34 Hz, 1H), 7.28 - 7.35 (m, 2H);
MS m/e 458.0 [M+H]".

Example 28: (2-Chiorophenvi}(2,4-dichlore-3-phenyiquinoln-6-yhpyridin-3-
vimethanoleTFA
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The title compound was prepared using (2-chlorophenyli{pyridin-3-vlymethanone in place of
di{pyridin-3-yhmethanone according to the procedure described in Example 24. 'H NMR (400
MHz, MeOH-~ds) & 8.86 (5, 1H}), 876 (d, J=5.62 He, 1H), 848 - 854 (m, 1H), 835(d. J=2.20
Hz, TH), 8.06 (d, /= 9.05 Hz, 1H)}, 797 (dd, /= 5.62, 831 Hz, 1H), 7.89 (dd, J= 2.08, 8.93 Hz,
1H), 7.47 - 7.56 {(m, 4H), 7.36 - 748 (m, 3H), 7.31 - 7.36 (m, 2H); MS m/e 491.0 [M+H]"

Example 29: 4-1(2,4-Dichloro-3-phenyiguinolin-6-yH{hydroxyipyridin-3-
vimethyliphenol-HCl

2,4-Dichloro-3-phenylquinolin-6-yh4-{(methoxymethoxyiphenylpyridin-3-yimethanol (20 mg,
0.039 mmol, Example 23) in MeOH (2 mL} was treated with 37% HCE (I mL) at room
temperature for 18 hours, and concentrated. The residue was purified by reverse phase HPLC
{water/acetonitrile/0.1% TFA) to give the title compound as an off-white solid. "H NMR {400
MHz, MeOH-ds) 6 8.85 (d, /=220 He, 1H), 8.75(d, J=4.89 Hz, 1H), 848 (dt, 7= 1.80, 8.13
Hz, 1H), 831 {d, /= 1.96 Hz, 1H), 8.02 {d, /= 9.05 Hz, 1H), 7.95 (dd, J = 5.62, 8.31 Hz, 1H},
7.86 (dd, J = 1.96, 8.80 Hz, 1H), 7.48 - 7.57 (m, 3H), 7.33 (dd, /=147, 7.83 Hz, 2H), 7.08 -
7.16 (m, 2H), 6.77 - 6.84 (m, 2H); MS m/e 473.0 [M+H] .

Example 34: {4-Chlore-2-ethyi-3-phenyiquinolin-6-yhi{4-fluorophenvhpyridin-3-
yvimethanolTFA
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A scaled tube containing  (2.4-dichloro-3-phenylguinolin-6-ylI}4-fluorophenylipyridin-3-
vimethanol (30 mg, 0.063 mumol, Example 22), PACh{dppf), CH,ChL (6.0 mg, 0.0074 mmol},

KyCO3 (29 mg, 8.21 mmol), and THF (1 mL) was bubbled with N, for 3 min, and 1.0 M Zn{Et),
in heptane (0.070 mL, 8.070 mmol) was then added. After heating at 66 °C for 16 hours, more
PACL{dpphH, CHLCH (4.6 mg, 0.0056 mmol) and 1.0 M Zn{Et); in heptane {0.070 mL, 0.070
mmol} were added, and the mixture was heated for another 6 hours, NH4Cl (aqueocus) was added,
the organic layer was separated, and the agueous layer was extracted with CH.CL. The
combined organic phases were dried (NapSQs), filtered, concentrated, and purified by reverse
phase HPLC (water/acetonitrile/0.1% TFA) to give the title compound as a white solid. 'H
NMR (400 MHz, McOH-~d4) 0 8.83 - 8.88 (m, 1H), 8.76 (d, /= 15.62 Hz, 1H), 843 - 850 (m, 1H),
8.30(d, /= 1.7t Hz, 1H), 812 (d, J=8.80 Hz, 1H), 7.95(dd, /= 5.62, 8.31 Hz, 1H), 7.88(dd, J
=208, 893 Hz, 1H), 7.50 - 7.59 (m, 3H), 7.36 - 7.43 (m, 2H}, 728 - 7.36 {m, 2H}, 7.11 - 7.20
(m, 2H), 2.81 {q, J = 7.58 Hz, 2H), 1.18 (t, J = 7.58 Hz, 3H}; MS nv/e 469.0 [M+H] .

Example 31: 1-{2,4-Dichloro-3-phenyiquinolin-6-yD-1-(1-methyli-1 H-imidazob-8-yi)-1-
pyridin—Z—vEmeﬁzanamine@ﬂ i

\

HoN /7

N
& “\cﬁt
To a solution of 6-bromo-2 4-dichloro-3-phenylquinohine (112 mg, 0.317 mmol, Intermediate 1
step ¢} and  {2-methyb-N-{((1-methyl-1 H-imidazol-5-vH{pyridin-2-yl)methylenc}propane-2-
sulfinamide (46 mg, .16 mmol, Intermediate 11, step ¢} in THF (5 mL) at -78 °C was added 1.6
M n-Buli in hexane (0.40 ml, .64 mmol). The mixture was stirred at -78 °C to room
temperature overnight and quenched with NHyCl {aqucous). The organic layer was separated,
and the aqucous layer was extracted with CHCly. The combined organic phasces were dried
(MNa,SOy), filtered, and concentrated. The residuc was diluted with MeOH (3 mL), treated with 4
M HCI in dioxane (3 mL) overnight, and concentrated. The residue was purified by reverse
phase HPLC (water/acetonitrile/0.1% TFA) to give the title compound as a white solid. 'H
NMR (400 MHz, MeOH-dy) 6 8.88 (s, 1H), 8.77 (d, /= 4.89 Hz, 1H), 8.26 (d, /= 2.20 Hz, 1H),
8A1S{d,.J=8.80Hz, 1H), 797 (td, /= 1.71,7.83 Hz, 1H)}, 7.87 (dd, .J=2.32, 893 Hz, 1H), 742

m
3
!
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- 7.63 (m, SH), 7.34{dd, =171, 7.83 Hz, 2H), 7.05(d, /=147 Hz, 1H), 3.59 (s, 3H); MS m/c
460.0 [M+H] .

Example 32: [4-Chloroe-2-(dimethylamino}-3-phenyviguinolin-6-vij(d-chlorophenyijpyridin-

3-yimethanolTFA

A mixture of (4-chlorophenyh(2,4-dichloro-3-phenylquinolin-6-yhpyridin-3-vimethano! {25 mg,

0.051 mmol, Example 17} and 2 M NHMc; in MeOH (0.8 mb, 1.6 mmol) was heated at 80 °C

for 4.5 days. After evaporation of the solvent in vacuo, the residue was purified by reverse phase

HPLC (water/acetonitrile/0.1% TFA) to give the title coropound. 'H NMR (400 MHz, MeOH-ds)
3 8.85 (s, tH), 8.79 {(d, J= 538 Hz, 1H), 847 (dt, /= 1.77, 819 Hz, 1H), 8.25 (d, J= 1.96 Hz,

{H}, 8.06 (d, /=880 Hz, 1H), 7.95- 8.03 (m, 2H), 7.83 (dd. /=208, 893 Hz, 1H), 7.51 - 7.61

{(m, 4H), 7.40 - 7.49 (m, 3H), 7.32 - 7.39 {m, 2H), 2.99 (s, 6H); MS m/c 499.8 [M+H]".

Example 33: [2-Chlorg-4-(dimethviamine}-3-phenviguinolin-6-vij{4-chiorophenylipyridin-
3-yimethanolTFA

The title compound was isolated from the reaction that formed Example 32. 'H NMR (400 MHz,
MeOH-dys) 6 .85 (br.s., 1H}, 8.74 - 8.79 (i, 1H), 844 - 8.49 {m, TH), 798 (d, /= 1.96 Hz, 2H)},
7.89 (d, J=8380 Hz, 1H), 7.70 (dd, J = 2.20, 8.80 Hz, 1H), 745 - 7.53 (m, 3H), 741 - 745 (m,
2H), 7.35 - 741 (m, 2H), 7.29 (d, J = 7.58 Hz, 2H), 2.53 (s, 6H); MS m/c 499.9 [M+H]".

Example 34: [4-Chlore-2-{dimethylamine}-3-phenyiquinolin-6-yH(1-methyk-1H-imidazeol-
S-yDpyridin-3-vimethanolTFA
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The title compound was prepared using (2.4-dichloro-3-phenylquinolin-6-yh{1-methyi-14-
midazol-5-y{pyridin-3-yhmethanol {Example 49) in place of (4-chiorophenyl}{2,4-dichloro-3-
phenviquinolin-6-yhpyridin-3-yimethanol according to the procedure described in Example 32.
TH NMR (400 MHz, McOH-d) 3 9.08 (s, 1H), 8.91 (s, 1H), 8.83(d, / = 4.89 Hz, 1H), 8.46 (dt, J
= 1.59, 8.56 He, 1H), 837 (d, J = 1.96 Hz, 1H), 8.15 (d, J= 8.80 Hz, 1H), 7.95¢(dd, J= 538,
8.07 Hz, 1H), 7.88 (dd, J=2.20, 8.80 Hz, 1H), 7.51 - 7.65 (m, 3H), 7.40 - 7.50 (m, 2H), 7.20 (d,
J=1.47 Hz, 1H}, 3.72 (s, 3H), 3.01 (s, 6H); MS /e 470.0 [M+H]

Example 35: [2-Chloro-4-(dimethylamine)-3-phenyiguinolin-6-vij(I-methyl-1 H-imidazol-
S-yDpyridin-3-vimethanolTFA

The title compound was isolated from the reaction that formed Exarnple 34, 'H NMR (400 Mz,
MeOH-dg) & 9.03 (s, 1H), 8.63 - 8.77 (m, 2H), 8.07 - §.14 (m, 2H), 7.96 (d, J = 8.80 Hz, 1H},
7.76 {dd, J = 2.20, 8.80 Hz, 1H)}, 7.69 {dd, J = 5.14, 8.07 Hz, 1H), 741 - 7.56 (m, 3H), 7.24 -
7.34 (m, 2H), 7.07 (d, S = 1.47 Hz, 1H), 3.72 (s, 3R}, 2.57 (s, 6HY; MS m/c 470.0 [M+H]".

FExample 36: [4-Chloro-2-(dimethyvlamino}-3-phenviguinelin-6-vij(1-methyi-1H-imidazol-
S-yDpyridin-2-yvimethanolTFA

—~ Ny

The title compound was prepared using {2,4-dichloro-3-phenviquunolin-6-vh(T-methvi-15-
imidazol-5-vl¥pyridin-2-viimethano} {Example 1) in place of (4-chlorophenyl}(2,4-dichloro-3-
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phenviquinolin-6-yhpyridin-3-ylmethanol according to the procedure described in Example 32.
'H NMR (400 MHz, McOH-dy) 6 8.96 (s, 1H), 860 (d, 7= 4.16 Hz, 1H), 845 (d, J= 1.71 Hz,
1H}, 7.98 - 8.11 {m, 2H), 7.92 {td, J = 1.83, 7.76 Hz, 1H}, 7.79 (d, /= 7.83 Hz, 1H}, 7.50 - 7.65
(m, 3H}, 7.36 - 7.50 {m, 3H), 7.08 (4, /= 1.71 Hz, 1H)}, 3.62 (s, 3H}, 2.99 (s, 6H}; MS m/e 470.0
PvHT

Example 37 [4-Chlore-2-(dimethylaming)-3-phenyiguinolin-6-ylj(dipyridin-4-
yhmethanelTFA

The title compound was propared using (2.4-dichloro-3-phenylquinolin-6-yi{dipyridin-4-
viymethanol TFA (Example 21) in place of {4-chlorophenyl}2,4-dichloro-3-phenyiquinslin-6-
yhpyridin-3-ylmethanol according to the procedure described in Example 32. 'H NMR (400
MHz, McOH-dy} 6 8.85 (d, /= 5.87 Hz, 4H), 825 (d. /=196 Hz, 1H), §.10 (d, /=880 Hz,
TH), 8.05 (d, J= 6.60 Hz, 4H), 7.81 {dd, /=220, 8.80 Hz, 1H), 7.51 - 7.60 (m, 3H), 741 - 747
(m, ZH), 2.99 (s, 6H}); MS m/e 467 0 [M+H]".

Example 38: [4-Chlore-2-(dimethylaming)-3-phenylguinolin-6-vij{(4-fluorsphenyDpyridin-
J-vimethanolTFA

The title compound was  prepared using  (2.4-dichloro-3-phenyiquinolin-6-yH{4-
fuorophenyDpyridin-3-ylmethanol (Example 22} in place of {(4-chlorophenyly2,4-dichloro-3-
phenvlguinolin-6-yhpyridin-3-yimethanol according to the procedure described in Example 32,

'H NMR (400 MHz, MeOH-ds) 8 8.85 (d, /= 1.96 Hz, 1H), 8.84 - &84 (m, 1H), 79 (d, J =
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4.89 Hz, 1H), 848 (dt, /= 1.74, 825 Hz, iH), 825 {(d, /=196 Hz, 1H), 8.06 {(d, J = 9.05 Hz,
1H), 798 (dd, /=550, 8.19 Hz, 1H), 7.83 (dd, /=220, 8.80 Hz, 1H), 7.51 - 7.61 {m, 2H), 7.42
~ 747 (m, 2H), 7.32 - 740 (m, 28), 7.11 - 7.19 (m, 2H), 2.99 (s, 6H); MS m/e 483.9 [M+H]".

Example 39: [2-Chlpro-4-(dimethylamino)-3-phenyiguinolin-6-vij{(4-fluorophenylpyridin-
3-yimethanolTFA

The title compound was isolated from the reaction that formed Example 38. "H NMR (400 MHz,
MeOH-d,) 6 8.84 (s, 1H), 874 (s, 1H), 844 (dt, /=171, 831 Hz, 1H}, 797 (d, /=196 Hz, 1H),
7.94(dd, /=562, 807 Hz, 1H), 788 (d, /= &80 Hz, 1H}, 7.71 {dd, /= 2.20, &80 Hz, 1H}, 7.37
- 7.54 (m, SH), 7.25 - 7.32 (m, 2H), 7.12 - 7.21 {m, 2H), 2.52 (s, 6H); MS m/e 483.9 [M+H]".

Example 40: [4-Chiore-2-(dimethylamine)-3-phenylguinolin-6-vij{(dipyridin-3-
yhmethanelTFA

The title compound was prepared using (2.4-dichioro-3-phenviquinolin-6-yH{dipyridin-3-
yvhmethanol TFA (Example 24) in place of {(4-chlorophenyl)(2.4-dichloro-3-phenviquinolin-6-
yDpyridin-3-ylmethano! according to the procedure described in Example 32. 'H NMR (400
MHz, MeOH-dy) 6 €.86 - 8.95 (m, 2H), 8.82(d, J=3.42 Hz, 2H}, 8.44 (d, /= &.31 Hz, ZH}, 8.28
(d, /=196 He, IH}, 8.11 {d, /=880 Hz, 1H), 7.95 (dd, J= 538, 807 Hz, 2H), 7.85(dd, /=
2.08, 8.93 Hz, 1H), 7.52 - 7.63 {m, 3H), 7.41 - 7.49 (m, 2H), 3.00 (5, 6H); MS /e 467.0 [M+H] .

Example 41: [4-Chloro-2-(dimethylamine}-3-phenylguinolin-6-vi(3-chlorophenyhpyridin-
J-vimethanolTFA
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The title compound was prepared using (3-chlorophenvi)(2,4-dichloro-3-phenylquinolin-6-
vhipyridin-3-yimethanol  (Example 25) in  place of (4-chiorophenyt}2.4-dichlore-3-
phenviquinolin-6-yhpyridin-3-ylimethanol according to the procedure described in Example 32.
TH NMR (400 MHz, MeOH-d,) § 8.84 (s, 1H), 8.79 (d, J=5.14 Hz, 1H), 8.46 (dt, /= 1.62, §.50
Hez, 1H), 824 (d, J= 1.96 Hz, 1H), 8.07 {(d, J=9.05 Hz, 1H), 7.97 (dd, /= 5.62, §.31 Hz, 1H),
7.83 (dd, J=2.20, 8.80 Hz, IH), 7.50 - 7.57 (m, 3H), 742 - 7.46 (u, 3H), 7.38 - 7.42 (m, 2H),
7.23 - 7.28 (m, 1H), 2.99 (s, 6H); MS m/ec 499.8 [M+H]"

Example 42: [2-Chloro-4-(dimethylamino)}-3-phenylguinolin-6-yH(3-chlorophenyhpyridin-
3-yimethanolTFA

The title compound was isolated from the reaction that formed Exarple 41, 'H NMR (400 Mz,
MeOH-ds) & 8.83 (s, 1H), 8.75 (d, .J = 4.89 Hz, 1H), 8.38 - 8.44 (m, 1H), 7.95 {d, J = 1.96 Hz,
1H), 791 - 7.94 (m, 1H}, 7.89 (d, F=9.05 Hz, 1H), 7.70{dd, /=220, §.80 Hz, 1H), 743 - 7.53
(n, 4H), 7.38 - 7.43 {m, 2H}), 7.26 - 7.32 (m, 3H), 2.52 (s, 6HY; MS m/e 499.9 [M+H]".

Example 43: [4-Chlore-2-(dimethylamine)-3-phenyviguinolin-6-yiji{pyridin-2-yhipyridin-3-

yvimethanolTFA
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The title compound was prepared using (2,4-dichloro-3-phenyiquinolin-6-yi}{pyridin-2-
vhpyridin-3-ylmethanol TFA  (Exaople 26} in place of {(4-chlorophenyl}(2,4-dichlore-3-
phenviguinolin-6-yhpyridin-3-ylmethanol according to the procedure described in Example 32.
"H NMR (400 MHz, MeOH-dy) 8 8.94 (5, 1H), 8.78 (d, J = 5.38 Hz, 1H), 8.63 - 8.70 (m, 1H),
859 (d, /=489 Hz, 1H), 821 (d, /= 1.96 Hz, 1H), 7.97 - &10 (m, 2H}, 7.89 - 7.97 (m, 2H),
7.86{(dd, J=2.08, 8.93 Hz, 1H}, 7.51 - 7.61 {(m, 3H}, 7.37 - 7.48 (m, 3H}, 2.99 (s, 6H}; MS m/e
467.0 [M+H]".

Example 44: [4-Chlore-2-(dimethylaming}-3-phenviguinolin-&-vi(Z-chlorophenyijpyridin-
3-yhmethanoleTFA

The title compound was prepared wsing (2-chlorophenyi}(2.4-dichlors-3-phenylquinolin-6-
yhipyridin-3-yimethanol TFA  (Example 28) in place of {(4-chlorophenyi}2,4-dichloro-3-
phenviquinolin-6-vhpyridin-3-yimethanol according to the procedure described in Example 32.
"H NMR (400 MHz, MeOH-ds) 8 8.85 (d, /= 1.96 Hz, 1H), 8.78 (d, / =4.89 Hz, 1H), 8.50 (dt, J
= 1.59, 8.56 Hz, 1H), 829 (d, J=1.96 Hz, 1H), 8.08 {d, /= 8.80 Hez, 1H), 7.99 (dd, J= 5.62,
8.31 He, 1H}, 7.87 (d4d, J=2.20, 8.80 Hz, 1H), 7.47 - 7.60 (m, 4H}), 742 - 747 {m, 4H), 7.35 -
742 (m, 1H), 2.99 (s, 6H); MS /e 499.8 [M+H]"

Example 45: [2-Chloro-4-(dimethylamino)}-3-phenylguinolin-6-yH(Z-chlorophenyhpyridin-
S-yhmethanoleTFA

The title compound was isolated from the reaction that formed Exarple 44, 'H NMR (400 Mz,

MeOH-dg) 8 8.81 - 8.87 (m, 1F]), 8.73 - 879 (m, 1H), 851 {d, J=8.31 Hz, 1H), 8.04 (4, 7= 1.96
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He, iH), 798 (dd, /= 5.62, 7.83 Hz, 1H), 7.91 (d, S =8.80 Hz, 1H), 7.77 {dd, J=2.20, §.80 Hz,
1H), 7.37 - 7.53 {m, 7H), 7.25 - 7.34 (m, 2H), 2.53 (s, 6H); MS nv/e 492.9 [M+H]".

Example 46: {2-Chloro-6-methylpyridin-4-vi)(2,4-dichioro-3-phenyiguinolin-6-vD{1-
methyl-1 H-imidazol-2-yhimethanel

The title compound was prepared using {2-chloro-6-methylpyridin-4-yH(1-methyi-1 H-imidazol-
2-ylimethanone (Intermediate 12, step b} in place of (3-chlorophenyli{pyridin-3-vi}methanone
according to the procedure described in Example 25. 'H NMR (400 MHz, CDCL) 8 8.17(d, J =
1.96 Hz, 1H), 805 (d, /=880 Hz, 1H), 7.70 (d, J= 880 Hz, 1H}, 743 - 7.58 (m, 3H), 7.2¥ -
737 {m, 2H), 715 (s, 1H), 7.08 (5, 1H}, 6.82 - 6.97 (m, 2H), 3.37 (s, 3H}, 2.49 (s, 3H) MS m/e
508.8 [M-+HJ .

Fxample 47:  (2-Chloro-4-(dimethyvlamins)-3-phenylguinolin-6-yi}{(I-methyl- 1 H-imidazol-
S-yhpyridin-4d-yimethanolTFA

~NTRN

The title compound was prepared using (2.4-dichloro-3-phenyiquinolin-6-yh{-methyi-14-
imidazol-5-yhpyridin-d-yimethanol (Example 16} in place of (4-chlorophenyt}2,4-dichloro-3-
phenviquinolin-6-yhpyridin-3-yimethanol according to the procedure described in Example 32.
"H NMR (400 MHz, McOH-dy) 8 9.09 (s, 1H), 8.86 (d, J = 6.60 Hz, 2H), 8.24 (d, /= 1.96 Hz,
{H), 8.07 (d, J=6.85 Hz, 2H)}, 7.95(d, /=9.05 Hz, 1H), 7.78 {(dd, /= 2.20, 880 He, 1H), 743 -
757 {m, 3H), 7.29 (dd, J = 1.96, 562 He, 2H), 7.24 (d, J = 147 Hz, 1H), 3.72 (s, 3H), 2.61 (s,
6H); MS mi/e 470.0 [M+H] .
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Example 48a: (4d-Chlore-2-{dimethylamine}-3-phenviguinelin-6-yH{(1-methyli-1 H-imidazeol-
S-yipyridin-4-vimethanolTFA

~N" Sy

The title compound was isolated from the reaction that formed Example 47, 'H NMR (400 MHz,
MeOH) 8 9.07 (s, 1H}, 8.78 {d, /= 6.36 Hz, 2H), 8.32(d, /= 1.96 Hz, 1H}, §.04 (d, /= 8.80 Hz,
{H), 7.86 - 7.93 (w, 2H), 7.79 - 7.85 (m, 1H), 748 - 7.62 (m, 3H), 740 - 746 (0, 2H), 718 (d, J
= 1.47 Hz, 1H), 3.69 (s, 3H), 2.93 (s, 6H); MS m/e 470.0 [M+H].

Example 48a was purified by chiral HPLC Jasco Preparative SFC System (Lux-2 Cellulose,
EtOH/0.2% isopropylamine, CO) to give 2 pure enantiomers Example 48b and Example 48¢

{clution order: Example 48b first, Example 48¢ second).

Example 48b: MS m/e 470.0 [M+H] .
Example 48¢: MS m/e 470.0 [M-+H]".

Example 49: (24-Dichloro-3-phenyiguinolin-é-vH{(1-methyl-1 H-imidazol-S-yh{pyridin-3-

vhmethanol

The title compound was prepared using (1-methyl-1H-imidazol-S-y1}{pyridin-3-yiimethanone
{Intermediate 10, step b) in place of {(l-methyl-1H-imidazol-5-vl}{pyridin-4-yhmethanone
according to the procedure described in Example 16. 'H NMR (400 MHz, CDCL) § 8.58 (d, J =
196 Hz, 1H), 847 (dd, /=134, 477 Hz, 1H), 834 (d, /=196 Hz, 1H), 8.02(d. /= E.80 Hz,
1H), 7.73 (dd, /= 1.96, 880 Hz, 1H), 7.67 (dt, /= 1.96, 8.07 Hz, 1H}, 748 - 7.54 (m, 3H}, 7.29
- 7.36 {m, 2H), 7.21 - 7.26 (m, 2H), 6.27 (s, 11}, 3.36 (5, 3H); MS nv/e 460.8 [M+H]".
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Example 5 {4-Chlore-2-{ethyi{methyi}amino|-3-phenyiquinolin-6-vi} {(1-methyl-1#-

imidazol-5-yhpyridin-4-yvimethanolsTFA

The title compound was prepared using {2,4-dichloro-3-phenylguinolin-6-y{(1-methyl-14-
imidazol-5-yUpyridin-d-ylmethanol  (Example 16} and NHMeEt m place of (4
chlorophenyh{2 4-dichloro-3-phenyiquinclin-6-ylpyridin-3-yhnethanol and NHMe,,
respectively, according to the procedure described in Example 32. 'H NMR {400 MHz, MeOH-
de) 8 9.05 (s, 1H), 8.72 - 8.82 (m, 2H), 8.26 (d, /=220 Hz, 1H), 797 (d, /= 6§80 Hz, 1H), 7.8¢
{dd, J= 147,514 Hz, 2H), 7.77 {dd, /= 2.20,9.05 Hz, 1H), 745 - 7.59 (m, 3H}, 7.34 - 745 {(m,
2H), 745 (d, J= 171 Hz, 1H), 3.70 (5. 3H), 3.26 {q, /= 7.09 Hz, 2H), 290 (s, 3H), 090 (1, / =
7.09 Hz, 3H); MS m/c 483.9 [M+H] "

Example 581 (4-Chiloro-3-phenylguinolin-6-yi}i{(I-methyl-1 H-imidazol-S-vijpyridin-3-
yvimethanolTFA

The title compound was prepared using 6-bromo-4-chloro-3-phenylguinoline {Intermediate 3,
step ¢} and (1-methyl-1H-imidazol-5-yl}{pyridin-3-yhmethanone {Intermediate 10, step b} in
place of 6-bromo-2.4-dichloro-3-phenviquincline and di{pyridin-3-yhmethanone, respectively,
according to the procedure described in Example 24. 'H NMR (400 MHz, MeOH-dy) § 9.06 (s,
1H}, 890 (s, 1H), 878 (d, /=171 Hz, 1H), 8.71 (dd, 7= 147, 5.13 Hz, 1H), 849 (d, /=220
Hez, 1H}, 810 - 828 (m, 2H), 7.88 (dd, .J =220, 9.05 Hz, 1H), 7.73 (dd, J= 5.14, 8.07 Hz, 1H),
746 -7.62 (m, 5H), 713 (d, J = 1.47 Hz, 1H), 3.73 (s, 3H); MS wv/e 426 .9 [M-+H] .

Example 52: 3~-Chlorophenyvi4-chloro-3-phenyiguinolin-6-yhpyridin-3-yimethanol
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The title compound was prepared using 6-bromo-4-chloro-3-phenylguinoline {Intermediate 3,
step ¢} in place of 6-bromo-2,4-dichioro-3-phenylguinoline according to the procedure described
in Example 25. "H NMR (400 MHz, CDCL) § 879 (s, 1H), 8.51 - 8.57 (m, 1H), 8.49 (dd, J =
147, 489 He, 1H), 8.32 (d, /= 1.96 Hz, 1H}, 8.07 (d, /= &80 Hz, 1H)}, 7.63 - 7.71 {m, 2H),
7.46 ~ 7.53 (m, 4H), 7.37 - 741 (m, 1H), 7.23 - 731 (m, 4H), 7.18 {dt, J=1.74, 7.27 Hz, 1H};
MS m/e 456.7 [M+H]".

Example 53: (4-Chlore-3-phenylguinolin-6-yIi(1-methyl-1 H-imidazol-S-yhpyridin-4-
yvimethanolTFA

The title compound was prepared using 6-bromo-d-chloro-3-phenvliquinoline (Intermediate 3,
step ¢} and (l-methyl-1H-imidazol-5-y{pyridin-4d-vipmethanone (Intermediate 9, step by m
place of 6-bromo-2.4-dichloro-3-phenviquinoline and di{pyridin-3-yhmethanone, respectively,
according to the procedure described in Exarple 24. "H NMR (400 MHz, MeOH-dy) § 9.08 (s,
1H}, 8.90 (s, 1H), 8.78 - 8.82 (m, 2H), 8.533(d, J= 196 Hz, 1H), 821 {d, /=905 He, 1H), 7.93
~ 796 (m, 2H), 7.54 - 7.60 (m, 6H}, 7.21 (d, J = 171 Hz, 1H), 3.71 (s, 3H); MS m/e 426.9
VAT

Example 54: 2.4-Dichlore-3-phenyiguinolin-6-y}{3-methoxyvphenyhpyridin-3-vimethanol

14
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The title compound was prepared using (3-methoxyphenyl}{pyridin-3-yhmethanone in place of
{3-chlorophenyh{pyridin-3-ylimethanone according to the procedure described in Example 25
"H NMR (400 MHz, CDCLy) 8 8.55 (d, J = 2.45 Hz, 1H), .49 (dd, J= 1.59, 4.77 Hz, 1H), 8.30
(d, /=196 Hz, 1H)}, 801 (d, /= 8.80 Hz, 1H}, 7.67 - 7.77 (m, 2H), 748 - 7.57 {m, 3H}, 7.30 -
7.37 {m, 2H}, 7.22 - 730 (m, 2H}, 6.83 - 6.91 (m, 2H), 6.78 - 6.83 {m, 1H), 3.74 (s, 3H); MS m/e
486.7 [M-+H] .

an
n

Example (2,4-Dichlore-3-phenyiquinolin-6-yH{4-methoxyphenyD(pyridin-3-

viimethanol

The title compound was prepared vsing {(4-methoxyphenylpyridin-3-yhymethanone in place of
(3-chlorophenvi}pyridin-3-yhimethanone according to the procedure described in Example 25.
TH NMR (400 MHz, CDCL) 8 8.58 (d, J = 220 Hz, 1H), 8.51 (dd, J = 1.47, 4.89 Hz, 1H), 8.31
(d, /=196 Hz, 1H), 8O0 (d. J=9.05Hz, 1H), 7.68 - 7.75 {m, 2H), 748 - 7.56 (m, 3H), 7.32 {dd,
J= 171, 7.58 Hz, 2H), 7.24 - 7.30 (m, 1H), 7.14 - 7.21 {m, 2H), 6.84 - 6.91 G, 2H), 3.81 (s,
3H); MS m/e 486.7 [M+HT

Example 56: (3-Chiorophenyh{(6-chloropyridin-3-vi}{Z,4-dichlore-3-phenyiguinelin-6-
vhmethanol
Ci

Cl N N© d

The title compound was prepared using (3-chlorophenyl{(6-chloropyridin-3-yvhmethanone in

place of (3-chioropheny¥pyridin-3-ylymethanone according to the procedure described in

Example 25. 'H NMR (400 MHz, CDCL) § 8.37 (d, J= 2.69 Hz, 1H), 825 (4. J = 1.96 Hz, 1H),
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8.06 (d, J=9.05 Hz, 1H), 7.68 (dd, J=2.20, 8.80 Hz, 2H), 7.48 - 7.58 {m, 3H}, 7.30 - 7.39 (m,
6H), 7.13 - 7.19 (m, 1H); MS m/e 526.7 [M+HT .

Example 87: {6-Chloropyridin-3-yii(2.4-dichloro-3-phenyiquinalin-6-vi){3-

fluorophenyvhmethanol

The title compound was prepared using {3-fluorophenyl}{(6-chloropyridin-3-yhmethanone in
place of (3-chiorophenyli{pyridin-3-ylimethanone according to the procedure described in
Example 25. 'H NMR (400 MHz, CDCL) 8 8.35 (4, J=2.69 Hz, 1H), 825 {4, J= 1.96 Hz, 1H),
8.05(d, J= &80 Hz, 1H), 7.68 (dt, J=2.26, 8&.68 Hz, 2H}, 7.48 - 7.55 {m, 4H), 7.30 - 7.35 {m,
3H), 7.05 (d, J = 8.80 Hz, 3H); MS m/e 508.8 [M+H] "

Fxample 88: (4-Chlore-3-phenylguinslin-6-vi{3-methoxyphenyhpyridin-3-vimethanol

o]

The title compound was prepared using 6-bromo-4-chloro-3-phenylguinoline {Intermediate 3,
step ¢) and (3-methoxyphenyvhpyridin-3-yhimethanone in place of 6-bromo-2.4-dichloro-3-
phenviguinoline and (3-chlorophenyii(pyridin-3-vh)methanone, respectively, according to the
procedure described in Example 25, 'H NMR (400 MHz, CDCL) 8 8.83 (s, 1H), 8.61 - 8.65 (m,
1H), 8.53 - 857 (m, 1H), 8.37 (d, /= 1.96 Hz, 1H), 809 (d, /= 9.05 Hz, 1H), 768 - 7.75 {m,
2H), 7.50 - 7.55 {m, SH), 7.26 - 7.30 (m, 2H), 6.83 - 6.91 {(m, 3H), 3.75 {s, 3H); MS m/c 452.9
IMAHHT

Example 89: (4-Chloro-3-phenyiguinolin-6-yli{4-methoxyphenyDpyridin-3-vimethaneol
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The title compound was prepared using 6-bromo-4-chloro-3-phenvlquinoline (Intermediate 3,
step ¢) and (4-methoxyphenyt¥pyridin-3-yhmethanone in place of 6-bromo-2,4-dichloro-3-
phenviguinoline and (3-chlorophenyi}(pyridin-3-vl)methanone, respectively, according to the
procedure described in Example 25. 'H NMR {400 MHz, CDCl;) 6 €81 (s, 1H), 8.60 - 8.68 (m,
tH}, 8.51 - 857 (m, 1H), 838 (d, J = 1.96 Hz, 1H), 8.08 (d, J= &80 Hz, 1H), 7.67 - 7.78 {m,
2H), 744 - 7.57 {m, 5H), 7.25 - 7.32 (m, 1H), 7.20 (d, 7 = 8.80 Hz, 2H), 6.88 (d, 7= 8.80 Hz,
2H), 3.81 {s, 3H); MS m/e 452.9 [M+H]".

Example 60 (3-Chiorophenyh{d-chlore-3-phenyviquinolin-6-yh{6-chioropyridin-3-

yvhimethanol

The title compound was prepared using 6-bromo-4-chloro-3-phenvlquinoline (Intermediate 3,
step ¢} and (3-chlorophenyt)6-chloropyridin-3-yhmethanone in place of 6-bromo-2,4-dichloro-
3-phenviquinsline and {3-chlorophenyi}pyridin-3-vlymethanoune, respectively, according to the
procedure described in Example 25. "H NMR (400 MHz, CDCl) 6 8L (s, 1H}, 840 (d, / =
269 Hz, 1H), 829 (d, J=220He, 1H), 8.10(d, /=905 Hz, 1H), 7.70 (dd, 7= 2.69, 8.31 Hz,
1H), 7.65 (dd, /= 2.08, 8.93 Hz, 1H), 747 - 7.54 (m, SH), 7.37 (4, = 1 47 Hz, 1H), 7.31 - 7.35
(m, 3H), 7.18 (dt, 7= 1.80, 7.15 Hz, 1H); MS m/e 490.8 [M+H]",

Example 61: {4-Chilore-3-phenyiguinolin-6-yh(6-chloropyridia-3-yH{3-

fluorophenyhmethanol
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o]

The title compound was prepared using 6-bromo-4-chloro-3-phenylguinoline {Intermediate 3,
step ¢} and (3-fluorophenyly(6-chioropyridin-3-yhimethanone in place of 6-bromo-2,4-dichloro-
3-phenylquinchine and (3-chlorophenyt)pyvridin-3-yvlymethanone, respectively, according to the
procedure deseribed in Example 25, 'H NMR (400 MHz, CDCL) 3 8.81 (s, 1H), 840 (d, J =
2.69 Hz, TH), 830 (d, J = 2.20 Hz, 1H), 818 (d, J = K.80 Hz, 1H), 7.68 {ddd, 7= 2.20, 8.62,
17.55 Hz, 2H), 7.46 - 7.54 {m, SH), 7.33 (d, J = .56 Hz, 2H), 7.05 - 7.11 {m, 3H}; MS m/e
4749 IMHH]

I

Example 62: {4-Chloro-2-{dimethyviamine}-3-phenylquinslin-6-yij{4-

methoxyphenylipyridin-3-yimethanoleTFA
OMe

The title  compound was  prepared  using  (2,4-dichloro-3-phenylquinolin-6-y1H{4-
methoxyphenyl{pyridin-3-yhmethanol (Example 35) in place of {(4~chlorophenyl}(2,4-dichloro-
3-phenylquinolin-6-yhpyridin-3-vlmethanol according to the procedure described in Exarople 32
except heating of the reaction mixture at 80 °C for 16 hours. 'H NMR (400 MHz, MeOH-dy) 8
891 (s, 1H)Y 8.77 - 8.85 (m, 1H), §.74 {d, F=4.55 Hz, 1H), 8.68(d, /=556 Hz, 1H), 857 (d, J
= 8.08 Hz, 1H), 8.41 (d, /=859 He, 1H), §.24 (d, J=2.02 He, 1H)}, 8.01 {d, /= 8.59 He, 1H},
795 -798 (m, i1H), 7.81 (dd, /= 2.02, 9.09 Hz, 1H), 7.50 - 7.59 (1o, 1H)}, 740 - 747 (m, 2H),
722(d, /=909 Hz, IH}, 694 (d, J=9.09 Hz, IH), 6.87 - 6.92 (im, 1H), 3.80 (s, 3H), 3.76 (s,
3H), 2.96 (s, 3H); MS m/e 495.9 [M+H] .
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Example 63: {4-Chloro-2-{(2-methoxvethyhi{methvljamino]-3-phenviguinolin-6-v1} (1-
methyi-1 H-imidazol-S-yhpyridin-4-yimethanoleTFA

The title compound was prepared using (2.4-dichloro-3-phenyiquinolin-6-yh{-methyi-14-
imidazol-5-y{pyridin-4-yhmethanol (Example 16) and 2-methoxy-N-methylethanamine in
place of (4-chlorophenyl)2,4-dichlore-3-phenviquinolin-6-yhipyridin-3-ylmethanol and NHMe;,
respectively, according to the procedure described in Example 32 except heating of the reaction
mixture at 80 °C for 16 hours in the absence of Me(OH., 'H NMR {400 MHz, MeOH-d4} 8 9.07
(s, 1H), 8.82 (br. 5., 2H}, §.33 (d, J=2.02 Hz, 1H), 7.92 - §.01 (m, 3H), 7.80 - 7.87 (w, 1H), 7.49
~7.59 {m, 3H), 7.38 - 7.46 {m, 2H), 7.20 (s, 1H), 3.69 (s, 3H), 3.48 - 3.57 (., 4H)}, 3.33 (s, 3H),
2.87 (s, 3H); MS m/e 513.9 [M+H]".

Example 64: (4-Chlore-2-{[2-{dimethyviamincjethyli{methyDamino}-3-phenylguinolin-6-
yh{(1-methyl-1 H-imidazob-S-yhpyridin-4-vimethanoleTFA

~NT Sy

Ho = rﬁ
N g ?/\\/N\

The title compound was prepared using {(2,4-dichloro-3-phenylguinolin-6-yl){(1-methyl-14-

\Y

imidazol-3-yD)(pyridin-4-yDmethanol (Example 16) and N',N',N*-trimethylethane-1,2-diamine
in place of (4d-chlorophenyl}(2,4-dichloro-3-phenylguinolin-6-vhipyridin-3-ylmethanol and
NHMe,, respectively, according to the procedure described in Exarple 32 cxcept heating of the
reaction mixture at 80 °C for 16 hours in the absence of McOH. 'H NMR {400 MHz, McOH-dy)
8 9.08 (s, 1H), 878 - 890 (m, 2H), 825 (d, /= 2.02 Hz, 1H}, 799 -8.07 (i, 2H), 784 (d, , /=
8.59 Hz, 1H), 7.71 - 7.76 (m, 1H}, 7.50 - 7.57 (m, 2H), 748 (4, J=7.07 Hz, 1H), 738 (d, J =
6.57 He, 2H), 7.19 (s, 1H), 3.80 (1, J= 581 Hz, 2H}, 3.70 (s, 3H), 333 (1, , J = 6.06 Hz, 21H),
3.00 (s, 6H), 2.54 (s, 3H); MS m/e 527.0 [MAH]
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Example 65: {6-Chloropyridin-3-yii(2.4-dichloro-3-phenyiquinalin-6-vi){3-

methoxyphenyhmethanol

MeC

Ci
The fitle compound was prepared using {(6-chloropyridin-3-yD{(3-methoxyphenylimethanone in
place of (3-chiorophenyli{pyridin-3-ylimethanone according to the procedure described in
Example 25. 'H NMR (400 MHz, CDCL) 8 8.40(d, 7= 2.53 Hz, 1H), 829 {4, J = 2.02 Hz, 1H),
8.04(d, /=859 Hz, 1H}, 7.70 (td, J=2.27,6.19 Hz, 2H), 749 - 7.54 {m, 3H), 7.32 (dd, /= 4.29,
&34 Hz, 4H), 6.90 (d, /= 9.09 Hz, 1H), 6.78 - 6.83 (m, 2H), 3.76 (s, 3H); MS m/e 520.8 [M+H]".

Example 66: (2-Chioropyridin-4-yi}(2,4-dichlore-3-phenyiquinoln-6-vH{1-methyl-14-
imidazel-S-yhmethanoleTFA

TR

The title compound was prepared using  (2-chloropyridin-4-yh(1-methyl-1 H-imidazol-5-
yvhmethanone (Intermediate 54, step b) in place of di(pyridin-3-vl}methanone according to the
procedure described in Example 24. 'H NMR (400 MHz, MeOH-dg) 5 9.07 (s, 1H), 844 (d, J =
505 Hz, 1H), 839¢d, J=2.02 Hz, 1H), 811 (d, J=9.09 Hz, 11}, 791 (dd, /=227, R.84 Hz,
1H}, 7.63 ¢s, 1H), 748 - 7.58 (m, 3H), 7.40 - 748 (m, 1H), 7.29 - 740 (m, 2H), 7.16 (s, 1H},
3.76 (s, 3H); MS m/e 494.9 [MAHT

Example 67: (2,4-Dichlore-3-phenyviguinolin-6-yl{i-methyi-1 H-imidazol-5-yDH(2-

methyipyridin-4-yDmethanolTFA
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The title compound was prepared using (l-methyl-1H-imidazol-3-vI}(2-methylpyridin-4-
vhmethanone (Intermediate SS, step by in place of dipyridin-3-yimethanone according to the
procedure described in Example 24, 'H NMR (400 MHz, MeOH-ds} § 9.07 (s, 1H), 8.68 (d, J =
6.06 Hz, [H), 848 (s, 1H), 8.11 (d, /=8.59 Hz, 1H), 7.89 - 7.95 (m, 2H}, 7.85 {d, /= 5.56 Hz,
{H), 749 - 7.58 (mw, 3H), 7.34 (4, J = 6.06 Hz, 2H), 7.24 (s, 1H), 3.70 (s, 3H);, MS wv/e 474.9
VAT

Example 68: (2.4-Dichiore-3-phenviguinolin-o-yH{Z-methoxypyridin-4-yH(1-methyl- 154~
imidazol-S-yhmethanoleTFA

OMe

The title compound was prepared using (2-methoxypyridin-4-yh{(1-methyl-1H-imidazol-5-
vhmethanone (Intermediate 56, step b) in place of dipyridin-3-ylimethanone according to the
procedure deseribed in Example 24. 'H NMR {400 MHz, MeOH-ds) 8 9.02 (s, 1H), 8.37 (s, 1H),
820(d, /=556 Hz, 1H}, 8.09(d, /= 9.09 Hz, 1H), 7.91 (dd, /= 2.02,9.09 Hz, 1H}, 748 - 7.5¥
(m, 3H}, 7.31 - 738 (m, 2H), 7.07 {s, 1H), 6.96 - 7.04 {m, 1H), 6.89 (s, 1H), 3.92 (s, 3H), 3.71 (5,
3H): MS m/e 490.8 [M+HT"

Example 6%9: (24-Dichioro-3-phenviguinalin-6-vhi(3-methexyphenvii{é-methvipyridin-3-
yhmethanelTFA
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The title compound was prepared using (3-methoxyphenyl }6-methylpyridin-3-yhimethanone in
place of difpyridin-3-ylimethanone according to the procedure described in Example 24, 'H
NMR (400 MHz, MeOH-dy) 6 8.67 (s, 1H), 842 (dd, /=227, 834 Hz, 1H), 830 (d, /=2.02
Hz, 1H}, 8.03 (d, /= 9.069 Hz, IH), 7.83 - 7.8% (m, 2H}), 748 - 7.57 (m, 3H), 7.28 - 7.38 {m, 3H},
6.92 - 6.99 (m, 2H), 6.85 (d, /= 6.57 Hz, 1H), 3.75 (s, 3H), 2.79 (s, 3H); MS m/e 500.9 [M+H]".

Example 76 3-Chiorophenvhi(2,4-dichlore-3-phenyviguinolin-6-yiy{é-methyipyridin-3-
viimethanoleTFA

The title compound was prepared using (3-chlorophenyl){(6-methyipyridin-3-yhimethanone in
place of difpyridin-3-ylimethanone according to the procedure described in Example 24, 'H
NMR (400 MHz, MeOH-d4) 0 8.70(d, J=2.53 Hz, 1H), 843 (dd, J=2.27, 8.34 Hz, 1H), 829
{s, 1H), 804 (d, /= R8.59 Hz, 1H}, 7.82 - 7.92 (m, 2H), 748 - 7.58 (m, 3H}, 7.46 (s, 1H), 7.41 (d,
J =505 Hz, ZH), 733 (d, /=657 Hz, 2H), 7.27 (&, J = 2.27, 455 Hz, 1H}, 2.7% {s, 3H); MS
m/e 504.8 [M+H] .

Example 71: (Z2.4-Dichlore-3-phenviquinolin-6-vh{3-Husrophenyli(6-methylpyridin-3-
yhmethanolPTFA

HIN]
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The titie compound was prepared using {3-fluorophenyl{6-methylpyridin-3-vimethanone in
place of di(pyridin-3-yDmethanone according to the procedure described in Example 24. 'H
WNMR (400 MHz, MeOH-dy) 6 8.68 {d, J=2.02 Hz, 1H), 841 (dd, 7= 2.02, §.59 Hz, 1H), 828
(d, /=202 Hz, 1H}, 8.04(d, /=909 Hz, 1H), 7.85 (dt, /= 2.08, 8.97 Hz, 2H), 748 - 7.58 {m,
3H), 740 - 748 (m, 1H), 7.33 (d, J = 6.57 Hz, 2H), 7.10 - 7.22 (m, 3H}, 2.78 (s, 3H}); MS w/e
488.9 [M-+H] .

Example 72: 1-{4-Chloro-6-[hyvdroxy(i-methyl-1 H-imidazol-5-yDpyridin-4-vimethyi]-3-
phenviguinolin-2-viipiperidin-4-oleTFA

The title compound was prepared using (2,4-dichloro-3-phenviquinolin-6-yvD{1-roethvi-15H-
imidazol-5-yh(pyridin-4-yhmethanol  (Example 16} and piperidin-4-ol in place of (4-
chlorophenyi)2,4-dichloro-3-phenyiquinolin-6-yijpyridin-3-yhnethanol and NHMe,,
respectively, according to the procedure described in Example 32 except heating of the reaction
mixture at 90 °C for 64 hours. "H NMR (400 MHz, MeOH-dy) 8 9.07 {s, 1H), 8.81 (d, J = 6.57
Hz, 2H), 830 (d, J=2.02 Hz, 1H), 7.93 - 8.02 (m, 3H), 7.77 {(dd, /=227, 8§.84 Hz, 1H}, 7.51 -
7.60 (m, 2H), 740 - 7.51 {m, 3H), 7.20 (s, 1H), 3.70 (s, 3H), 3.68 - 3.70 (i, 1H), 3.60 (dd, J =
4.80, 8.84 Hz, 2H), 2.96 - 3.09 (1, 2H), 1.61 - 1.72 {(m, 2H), 1.24 - 1.38 {(m, 2H}; MS m/c 5259
IVHHT

Example 73  1-[2-Chloro-6-lhydroxy(I-methyl-1 H-imidazol-5-yhpyridin-4-yimethvi}-3-

phenyviguinolin-4-yi}piperidin-4-ol*TFA
HO
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The title compound was isolated from the reaction that formed Example 72. 'H NMR {400 MHz,
MeOH-du} 69.03 - 901 (m, 1H), 8.76(d, /=657 Hz, 2H), 8.09(d, /=202 Hz, 1H), 793 - 8.02
{m, [H), 788 (d, /= 2.53 Hz, 1H), 7.75 - 7.88 {m, 2H), 740 - 7.57 (m, 3H)}, 7.23 - 7.35 {m, 2H),
7.09 - 723 {m, 1H}, 3.72 {s, 3H), 3.44 - 3.57 (m, 1H)}, 2.97 - 3.09 (m, 2H), 2.32 - 2.54 (m, 2H},
1.57 - 1.72 (m, 2H), 1.30 (m, 2H); MS m/e 525.9 [M-+H] .

Fxample 74 {4-Chlore-2-methoxy-3-phenykuinolin-6-yii(1-methyl-1 H-imidazol-5-

yhpyridin-4-yimethanoPPTFA

>
The title compound was isolated from the reaction that formed Example 72. "H NMR (400 MHz,
MeOH-dy) & 2.04 (s, 1H}, 8.73 {d, /= 6.06 Hz, 2H), 827 (4, /=202 Hz, 1H), 797 {d, /= 9.09
Hz, 1H), 7.79 (d, 7= 6.57 Hz, 2H), 7.75 (dd, J=2.27, 8.84 Hz, 1), 741 - 7.50 (m, 3H), 7.28 -

7.33 (m, 2H), 7.12 (s, 1H), 3.99 (s, 3H), 3.70 (s, 3H); MS m/e 456.9 [M+H]'".

Example 75:  [4-Chiore-2-(d-methoxypiperidin-1-yD-3-phenyliguinolin-&-vl({-methyl- 1 -

imidazol-5-yhpyridin-4-yvimethanolTFA

Yo/ o T\

i X l \v\i &
N. LN

The title compound was prepared using (2.4-dichloro-3-phenyiquinolin-6-vi){1-methyi-14-

.

OMe

imidazol-5-yl{pyridin-4-yhmethano! {(Example 16) and 4-methoxypiperidine in place of (4-
chlorophenyi¥2.4-dichloro-3-phenviquinolin-6-yijpyridin-3-yimethanol and NHMe,,
respectively, according to the procedure described in Example 32 exeept heating of the reaction
mixture at 20 °C for 66 hours. 'H NMR (400 MHz, MeOH-dy) 5 9.06 (s, 1H), 8.79 (d, J=6.57
Hz, 2H), 8.27 (d, /= 2.02 Hz, 1H), 7.90 - 7.97 {m, 3H), 7.75 (dd, /= 2.02, 8.59 Hz, 1H}, 7.50 -
7.58 {m, 2H), 7.41 - 750 (m, 3H), 7.17 (5, 1H), 3.71 (s, 3H), 348 - 3.57 (m, 2H}, 3.35 - 3.37 (i,
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1H), 328 (s, 3H), 2.97 - 3.08 (m, 2H), 1.64 - 1.76 (m, ZH), 1.31 - 1.39 (m, 2H); MS m/ec 5398
IvHHT

Example 76: {2-{Butyi{methyijamine]-4-chloro-3-phenviguinolin-6-vij{ 1-methy-15-

imidazel-5-yhpyridin-4-yimethansleTFA

The title compound was prepared using {2,4-dichloro-3-phenviqunolin-6-vh(T-methvi-15-
imidazol-5-vl¥pyridin-4-yhmethanol (Example 16) and N-methylbutan-i-amine in place of (4-
chlorophenyi)2 4-dichloro-3-phenyiquinolin-6-yipyridin-3-yimethanol and NHMe,,
respectively, according to the procedure described in Example 32, 'H NMR (400 MHz, McOH-
ds3 0 9.07 (s, 1H), 8.81 {d, /=657 Hz, 2H), 8.32(d, /= 2.02 Hz, 1H}, §.03(d, /=9.02 Hz, 1H),
7.98¢d, /=657 Hz, 2H), 7.682 {dd, /= 2.02, 9.09 Hz, 1H), 748 - 7.6 {m, 3H), 741 (4, /=657
Hz, 2H), 7.20 (s, 1H), 3.70 (s, 3H), 3.13 - 3.21 (m, 2H), 3.01 (s, 3H), 1.23 - 1 .40 (i, 2H), 0.98 -
1.08 (m, 2H), 0.74 - 0.84 (m, 3H); MS m/e S12.0 [M+H]

Example 77: [4-Chloro-3-phenyi-2-(4-phenyipiperazin-i-yhguinoln-6-vij(1-methyl-1H-

imidazol-5-yDpyridin-4-yimethanolsTFA

The title compound was prepared using (2.4-dichioro-3-phenylguinolin-6-yD{ -methyl-1H-
imidazol-5-y{pyridin-4-yhmethavol (Example 16) and 1-phenvipiperazine in place of (4-
chlorophenyi} 2 4-dichloro-3-phenyiquinolin-6-yhpyridin-3-yhuethanol and NHMe:,
respectively, according to the procedure described in Example 32 except heating of the reaction

mixture at 90 °C for 66 hours. 'H NMR (400 MHz, MeOH-di3 8 9.07 (s, 1H), &80 (d. J = 6.57
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Hz, 28y, 8.30 (d, J=2.02 Hz, 1H), 7.90 - 8.06 (m, 3H), 7.75 (dd, J = 227, §.84 Hz, 1H), 7.41 -
7.62 (m, SH), 7.28 - 7.39 (m, 2H), 7.04 - 7.22 (m, 4H), 3.71 (s, 3H), 3.41 - 3.51 (m, 4H), 3.13 -
3.22 (m, 4H); MS nv/e 587.0 [M+H]".

Example 78: (4-Butyl-2-chiore-3-phenyiquinolin-6-yhB{(1-methyt-1 H-imidazol-S-yhpyridin-
4-yimethanolTFA

~NTN

The title compound was isolated from the reaction that formed Example 16, 'H NMR (400 MHz,
McOH-dy) 6 2.08 (s, 1H}, 8.79 (d, /=657 Hz, 2H), € 10 (d, /= 2.02 Hz, 1H}, 8.06 (d, /=909
Hz, 1H}, 7.88 (d, J = 6.57 Hz, 3H), 7.46 - 7.57 {m, 3H}, 7.27 (4, J = 6.06 Hz, 2H}, 7.18 (s, 1H),
371 (s, 3H), 2.74 - 2.84 {m, 2H), 1.37 - 1.47 (m, 2H}, 1.13 - 1.22 {m, 2H), 0.73 {t, /= 7.33 Hz,
3H); MS m/e 483.2 [M+H]

Example 7% (3-Chlorephenyh(2 4-dimethoxy-3-phenylguinolin-6-vipyridin-3-
yvimethanolTFA

A mixture of {3-chlorophenyi}(2,4-dichloro-3-phenyiquinolin-6-vi{pyridin-3-ylimethanol (20
mg, 0.041 mmol, Example 25} and NaOMe (50 mg, .93 mmol} in MeOH (1 mL} was heated in
a scaled tube at 82 °C for 24 hours and purificd by reverse phase HPLC (water/acetonitrile/0.1%
TFA) to provide the title compound as a white solid. "H NMR (400 MHz, MeOH-ds) 0 8.89 (s,
1H), 8.80 (d, J= 538 Hz, 1H}, 856 (d, /=831 Hz, 1H), 8.00 - 8.07 (m, 1H}, 7.97 (5, 1H), 7.65
{(d, J=R8.80 Hez, 1H), 7.56 - 7.61 (m, 1H}, 7.35 - 7.50 (n, 8H), 7.25 - 7.32 (m, 1H), 3.97 (s, 3H),
3.43 (s, 3H); MS m/e 483.1 [M+H]".
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Example 8&: {4-Chloro-2-methoxy-3-phenviguinolin-6-yi}(3-chiorophenyDpyridin-3-
vimethanoleTFA

The title componnd was isolated from the reaction that formed Example 79, 'H NMR (400 MHz,
MeOH-dy) 8 8B.86 (s, IH}, 8.77(d, /=538 Hz, 1H), 850 (d, /=831 Hz, 1H), 8.12 (s, 1H), 7.95
- 8.02 (m, 1H}, 7.92 (d, /= 8.80 Hz, 1H), 7.67 (dd, /= 1 .47, 8.56 Hz, 1H), 7.36 - 7.50 (m, 6H),
7.22 -7.34 (m, 3H), 3.98 (s, 3H); MS m/c 4872 [M+H]".

Example 81 {4-Chloro-Z-ethoxy-3-phenyiguinclin-6-y)(G-chiorophenyiipyridin-3-

yvimethanolTFA

The title compound was prepared using NaOEt in EtOH in place of NaOMe in McOH according
to the procedure deseribed in Example 79. 'H NMR (400 Mz, MeOH-ds) 8 8.83 - 8.94 (m, 1H),
8.75 - B.&3 {m, 1H}, 851 (d, 1H), 811 (s, IH}, 7.97 - 8.06 (m, 1H), 7.89 (d, /= 2.05 Hz, 1H),
7.66 (3, 1H), 7.36 - 7.51 (m, 6H}, 731 {d, J=6.85 Hz, ZH)}, 7.27 (d, /= 4.16 Hz, 1H), 448 (0. /
=7.09 Hz, 2H), 1.28 (t, /= 7.09 Hz, , 3H); M8 m/e 501.1 [M+H] "

Example 81: (2.4-Dicthoxy-3-phenyiguinolin-6-vii(1-methyl-1H-imidazol-S-yhpyridin-4-
yvimethanolTFA
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The title compound was prepared using (2.4-dichloro-3-phenviquinolin-6-vh{1-mcthyl-154-
midazol-5-yh{pyridin-d-ylmethanol (Example 16} and NaOEt m EtOH in place of (3-
chlorophenyi¥2.4-dichloro-3-phenyiquinolin-6-yi){pyridin-3-yhimethanol and NaOMe in McOH,
respectively, according to the procedure described in Example 79, 'H NMR (400 MHz, MeOH-
ds3 0 9.04 (s, 1H), 876 (d, J =538 Hz, 2H), §.04 (d, 7= 220 Hz, 1H), 7.67 (d, /= 8.80 Hz, 1H),
7.82{dd, J=1.71, 489 Hz, 2H), 7.68 (dd, /= 2.20, 8.80 Hz, 1H), 7.37 - 7.46 (m, SH}, 7.10(d, J
=147 Hz, 1H}, 447 {q, /= 693 Hz, 2H), 3.71 {s, 3H), 3.60 (g, /= 0693 Hz, 2H}, 120 (1, J =
7.09 Hz, 3H), 101 (t, /= 6.97 Hz, 3H); MS nve 4812 [M+H]".

Example 83 (4-Butyl-3-phenyiquinolin-6-yH(1-methyb-1H-imidazol-5-yhpyridin-4-
vimethanoleTFA

A mixture of (4-butyl-2-chloro-3-phenviquinolin-6-y(1 -methyl-1 H-imidazol-5-yhpyridin-4-
vimethanol TFA (16 mg, 0.023 munol, Example 78) and NaGiPr (19 mg, 0.23 mumol} in /PrOH
{0.4 mL) was heated in a sealed tube at 80 °C for 17 houwrs, and more NaOiPr {7 mg, 8.085 mmol)
was added. The mixture was heated for 64 hours and purnified by reverse phase HPLC
(water/acetonitrile/0.1% TFA) to provide the title compound. 'H NMR (400 MHz, MeOH-dy) §
9.08 (s, IH}, 890 (s, 1H), 8.77(d, /=657 Hz, 3H), 8§29 (d, J=2.02 Hz, 1H), 824 (d, /=859
Hz, 1H), 8.03 (dd, /= 2.02, 9.09 Hz, 1H), 7.83 (d, /= 6.57 Hz, 2H)}, 7.53 - 7.58 (im, 2H), 7.43 (4,
J= 0,06 He, 2H), 708 (s, 1H), 3.72 (5, 3H), 3.06 - 3,12 (m, 2H), 1 45 - 1.55 (m, 2H}, 1.19 - 1.28
{m, 2H), 0.78 (1, /= 7.33 Hz, 3H); MS m/e 4492 [M+H]".

Example 84: [4-Chloro-2-(I~-methylethoxy)»-3-phenyviguinolin-6-yH3-chlorophenyhpyridin-
S-yhmethanoleTFA

i6l
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The title compound was prepared using NaO'Pr in iPrOH in place of WNaOMc in MeOH
according to the procedure deseribed in Example 79. 'H NMR (400 MHz, MeOH-d.) § 8.88 (4,
J=220Hz, 1H), 879 (d, /= 5.62 Hz, 1H), 8.52 - 8.55 (in, 1H)}, 8.10(d, /=220 Hz, 1H}, 801
{dd, J = 562, 8.31 Hz, 1H)}, 7.87 {d, J = 8.80 Hz, 1H}, 7.65 {dd, J = 2.20, 8.80 Hz, 1H}, 7.37 -
7.50 (m, 7H), 7.24 - 7.32 {m, 2H), 549 - 5.57 {m, 1H), 1.27 (4, , /= 6.36 Hz, 6H}; MS m/¢ 515.1
IVHH]

Fxample 85: [2-Chloro-4-(3-methylethoxyi-3-phenyviguinolin-6-yij{1-methvi-1H-imidazol-
S-yDpyridin-4-yimethanolTFA

—n g

4
0)\:@
Z N e

The title compound was prepared using (2.4-dichloro-3-phenviquinolin-6-vh{1-mcthyl-154-

imidazol-5-v1)(pyridin-4-ylimethanol (Example 16) and NaOPr in /PrOH in place of (3-
chlorophenyi)2,4-dichloro-3-phenyiquinolin-6-yi}{pyridin-3-yhimethanol and NaOMe 1o McOH,
respectively, according to the procedure described in Example 79, 'H NMR (400 MHz, MeOH-
de} 8 9.04 (s, 1H}, 873 (d, J=6.11 Hz, 2H), 8.13 (4, /=220 Hz, {H), 8.02 {(d, J=8.80 Hx, 1H),
780 (dd, /=220, 9.85 Hz, 1H), 7.73 (dd, J = 1.47, 489 Hz, 2H), 747 - 7.57 {(m, 3H), 740 -
745 (m, 2H), 7.11 (d, J = 147 Hz, 1H), 3.93 - 4.00 (m, 1H), 3.71 (s, 3H}, 0.90 {dd, J = 6.11,
11.74 Hz, 6H); MS m/e 485.0 [M+H]".

Example 86: (2.4-Bickloro-3-phenviguinolin-6-v}(2-fluoropyridin-4-vii(1-methvi- 18-

imidazol-5-yhmethanoleTFA
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The title compound was prepared using  (2-fluoropyridin-4-vhi{(1-methyi-1 H-imidazol-5-
vimethanone (Intermediate 13, step by in place of dipyridin-3-yimethanone according to the
procedure described in Example 24. "H NMR {400 MHz, McOH-ds} 3 9.04 (5, 1H), 8.39 (5, 1H),
8.29(d, /=538 He, 1H), &AL (A J=9.05Hz, 1H), 792 (dd, J= 1.71, 8.80 Hz, 1H}, 745 - 7.61
{m, 3H), 741 (d, /=514 He, 1H)}, 7.34 (d, 7= 6.60 Hz, 2H), 7.24 (s, iH), 7.15 (s, 1H), 3.70 (s,
3H);, MS w/e 478.8 [M+H]".

Example 87: (3-Chlovo-6-methyipyridin-4-yh(2,4-dichioro-3-phenyiguinolin-6-yD{1-

methyb1 H-imidazob-S-yhmethanoleTFA

The title compound was prepared using (2-chloro-6-methylpyndin-4-yh{(1 -methyi-1 H-imidazol-
S-ylymethanone (Totermediate 14y in place of di(pyridin-3-ylmethanone according to the
procedure described in Example 24, "H NMR (400 MHz, MeOH-dy} 6 .96 (s, 1H), 839 {d, J=
1.71 Hz, 1H), 8§.10 (d, /= &80 Hz, 1H}), 7.89 (dd, J = 1.83, 8.93 Hz, iH), 748 - 7.60 (m, 3H),
738 (s, 1H), 7.35(d, J=6.60 Hz, 2H), 731 (s, 1H}, 7.10 (s, 1H), 3.69 (s, 3H), 2.51 {5, 3H); MS
m/e 509.1 [M+H]

Example  ¥8: {4-Chlorg-2-ethoxy-3-phenyiguinelin-6-vi}{i-methyi-1 H-imidazol-§5-
yhpyridin-4-yvimethanol*TFA
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The title compound was isolated from the reaction that formed Example 82. 'H NMR (400 MHz,
MeOH-ds) 8 9.03 (s, 1H}, 872 (d, J=5.38 He, 2H), 825 {s, IH}, 7.93 (d, J = 8.80 He, 1H), 7.77
(d, /=538 Hz, 2H), 7.73 (d, J = 9.05 Hz, 1H), 7.39 - 749 (m, 3H), 7.31 (d, /= 7.34 Hz, 2H},
710 (s, 1H}, 448 (g, / = 7.09 Hz, ZH), 3.70 (s, 3H), 1.28 (1, /= 7.09 Hz, 3H}) MS m/e 471.1
IMAHT .

Example 89: [4-Chlore-2-{1-methylethoxy)-3-phenylquinolin-6-ylj(I-methyl-1 H-imidazol-
S-yipyridin-4-vimethanolTFA

The title compound was isolated from the reaction that formed Example 85. 'H NMR (400 MHz,
MeOH-dg) § 9.05 (s, 1H), 8.77 {(d, /= 513 Hz, 2H), 8.26 (br. 5., 1H), 7.83 - 7.98 (m, 3H), 7.73
{(d, J=856Hz, 1H), 7.37 - 7.52 (m, 3H), 7.30(d, J=6.85 Hz, 2H), 7.14 (s, 1H}, 541 - 5.63 (m,
1H), 3.71 (s, 3H), 1.27 (d, J= 5.87 Hz, 6H); MS m/e 485.2 [M-+H]".

Example 90: [4-(Dimethyiamine)-2-(1-methyiethoxy)-3-phenyiguinolin-6-vlj(1-methyl-1 H-

imidazol-5-yDpyridin-4-yimethanolsTFA

o =/ N
7 i SN
Nz P N

The title compound was prepared using (2-chloro-4-(dimethylamino)-3-phenylquinolin-6-y1)(i-

methyl-1 A-imidazol-5-y{pyridin-4-yhmethanol (Exampic 47) and NaOiPr in iPrOH in place of
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(3-chlorophenyl} 2. 4-dichloro-3-phenyiguinolin-6-yh{pyvridin-3-ylimethanol  and NaOMe in
MeOH, respectively, according to the procedure deseribed in Example 79, 'H NMR (400 MHz,
MeOH-ds) 8 9.08 (s, 1H}, 884 (d, J=6.11 He, 2H), 8.1 {s, IH), R.05(d, J=6.11 He, 2H), 7.87
(d, /=880 Hz, 1H)}, 7.64 (d, /= 8.80 Hz, 1H}, 7.33 - 7.50 {m, 3H), 7.16 - 7.27 {m, 3H}, 5.32 -
5.50 (m, 1H), 3.72 (s, 3H), 2.59 (s, 6H), 1.23(d, J = 6.11 Hz, 6H); MS m/e 494.2 [M+H]".

Fxample 91 tert-Butyl  4-](2,4-dichloro-3-phenyiguinslin-6-vh(hydroxy jpyridin-3-

vimethylipiperidine-1-carboxylate

The title compound was prepared using  feri-butyl  4-nicotinovipiperidine-{-carboxylate
(Intermediate 25} in place of (3-chlorophenyl}{pyridin-3-yhDmethanone according to the
procedure described in Example 235. 'H NMR (400 MHz, CDCl;) 0 883 (5, 1H), 8.40 - .55 (m,
2H), 803 (d, J = 9.05 Hz, 1H), 7.78 - 7.93 (m, 2H), 7.46 - 7.61 {m, 3H}, 7.19 - 7.39 (m, 3H),
412 - 433 (m, 2H), 2.66 - 2.87 {m, 3H), 1.51 - 1.74 {m, 2H), 1.33 - 1.50 (m, 2H}, 1.43 (s, 9H};
M3 m/e 564.2 [M+H]"

Example 92: [4-(Dimecthylamino)-2-cthoxy-3-phenviguinclin-6-vij(I-methyb 1 H-imidazol
S-yhipyridin-d-yvimethanolrTFA

~NTN

e
HO /7 N ;/j
7S Xy =
N
F NT o

&

The title compound was prepared using (2-chloro-4-(dimethylamino3-3-phenylquinolin-6-y1)}(i-
methyl-t A-imidazol-5-y{(pyridin-4-vlimethanol (Example 47) and NaOEt in EtOH in place of

{3-chlorophenyhi(2, 4-dichloro-3-phenylquinelin-6-yD{pyridin-3-vlyoethanol  and NaOMe in
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MecOH, respectively, according to the procedure deseribed in Example 79, 'H NMR (400 MHz,
MeOH-dy} 6 9.07 (s, 1H), 8.82{d, J=5.62 Hz, 2H), §.09 (s, 1H), 7.99 (d, /= 538 Hz, 2H), 7.87
{d, J=8.56 Hz, 1H)}, 7.63 {dd, J = 1.96, £.56 Hz, 1H), 741 - 748 (m, 2H)}, 7.3 (4, J = 7.09 Hz,
1H), 7.24 (d, f=7.82 Hz, 2H), 7.17 (s, 1H}, 4.42 {q, /= 7.01 Hz, 2H), 3.72 (5, 3H}, 2.57 {s, 6H)},
1.24 {t, /= 6.97, 3H); MS m/e 480.3 [M+H]".

Example 93: (2.4-Dichiors-3-phenylguinolin-6-yh{piperidin-3-yvhpyridin-3-
yvimethanolTFA

fert-Butyl  3-({2,4-dichloro-3-phenviguinolin-6-vlithydroxvi{pyridin-3-yhmethyhpiperidine-1-
carboxylate (88 mg, .11 mmol, Example S} was treated with TFA (0.8 mL} at room temperature
for 1 hour and concentrated to give the title compound. 'H NMR (400 MHz, MeOH-d,) § 9.05
{s, 1H}, 8.56 ~ 8.72 {m, 3H), 8.02 - 8.09 (m, 2H), 7.91 {dd, /= 5.56, §.08 Hz, 1H), 7.49 - 7.58 (m,
2HY, 7.29 - 737 (m, 2H), 710 ~ 7.22 (my, TH), 3.37 - 3.46 (o, 1H), 3.27 334 (m, 1H), 300 (4, 7
=1112 He, THD, 300 (d, J= 1213 Mz, 1H), 2.84 - 298 {(m, TH), 1.96-2.08 (m, 1H), 1.76 - 1.96
(m, H), 1.64 - 1.74 (rm, 2H); MS m/e 464.4 [M+H]",

Example 94: (2,4-Dichiore-3-phenviquinolin-6-yH{-methyipiperidin-3-yDpyridin-3-
vimethanoleTFA

To a mixture of (2,4-dichloro-3-phenylquinolin-6-yh{piperidin-3-yhpyridin-3-ylmethanol TFA
{15 mg, 0.022 mmeol, Example 93}, 37% formaldehyde 1 water (0.010 mL, 0.13 mmol} and
MeOH (1 mL) was added NaBH;CN (4.0 mg, 8.064 mmol). The mixtare was stirred overnight

and concentrated. The residue was purified by reverse phase HPLC {(water/acetonitrile/0.1%
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TFA) to provide the title compound as a white solid. 'H NMR (400 MHz, McOH-ds) 8 8.95 (s,
1H), .54 - &.68 (m, 2H), 841 (d, .J=7.58 Hz, 1H), 7.96 - 8.13 (m, 2H}, 7.72 (dd, J = 5.14, 7.538
Hz, 1H}, 7.53 (d, /= 7.09 Hz, 3H), 7.33 (4, /= 6.85 Hz, ZH}, 3.48 - 3.64 {m, 1H), 3.16 - 3.21 {m,
1H), 2.96 - 310 {m, 1H}, 2.83 - 2.97 {(m, 1H), 2.80 (s, 3H), 2.66 (5, 1H), 2.01 - 2.13 {m, 1H},
1.82-2.01 (m, 1H), 1.54 - 1.82 {m, 2H); MS m/e 478.¢ [M+H]".

Example 95 (1-Acetyipiperidin-4-yD(2 4-dichloro-3-phenylguinolin-6-vhpyridin-3-
yvimethanolTFA
O

teri-Butyl 4-1 (2 4-dichloro-3-phenylquinolin-6-y ) hydroxy)pyridin-3-yimethylipipendine- 1
carboxyiate (149 mg, 0.264 mmol, Example 91) was treated with TFA (I wl} at room
temperature for | hour and concentrated. A part of the residue (10 mg, 8.027 mmol}, acetyl
chloride (10 mg, 0.13 mmol}, and E6N (0.030 mL, 0.22 mmol) in CH:CL (1 mL) was stirred
overnight and concentrated. The residue was purified by reverse phase HPLC
{water/acetonitrile/0.1% TFA) to provide the title compound as a white solid. 'H NMR (400
MHz, MeOH-d4 6 911 (s, 1H), 8.80(t, /=733 Hz, 1H), 870 (d, .J=5.56 Hz, 1H), 8.59 - 8.65
{m, 1H), 8.08 - §.15 {m, 1H), 8.01 - 8.06 (m, 1H)}, 7.94 - 8.01 {m, 1H}, 747 - 7.57 (m, 3H), 7.33
(t, /=657 Hz, 2H), 459 (d, /= 13.14 Hz, 1H), 397 (d, /= 13.14 Hz, 1H), 3.10 - 3.28 (m, 2H),
2.63-2.76 (m, 1H), 1.37 - 1.67 (m, 4H); MS m/e 506.1 [M+H]".

Example 96: {(1-Acetylpiperidin-3-y}(2 4-dichiors-3-phenylguinclin-&-yhipyridia-3-
yimethanolTFA
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A muxture of 2.4-dichloro-3-phenviguinolin-6-vli{pipenidin-3-ylipyridin-3-ylmethanol TFA (19
mg, 8.027 mmol, Exarople 93}, acetyl chloride (10 mg, 0.13 mmol), and Ei:N (0.030 mL, 0.22
mmol) in CHRCL (1 wb) was stirred overnight and concentrated. The residue was purified by
reverse phase HPLC {(water/acetonitrile/(.1% TFA} to provide the title compound as a white
solid. "H NMR (400 MHz, MeOH-dy} § 9.06 - 9.14 (m, 1H), 8.67 — 8.77 (m, 3H), 8.02 - 8.20 (m,
2H), 7.96 (dd, J = 5.56, 8.08 Hz, 1H}, 7.46 - 7.58 (m, 3H}, 7.30 - 7.38 (m, 2H), 448 - 4.63 (m,
tH}, 3.94 (d, /= 13.14 Hz, 0.6H), 3.65 (d, J=9.60 Hz, 0.4H), 2.88 - 3.16 (1n, 2H), 2.45 - 2.67
{m, TH), 2.10 (s, 2H), 1.90 (s, 1H), 1.49 - 1 .88 (m, 4¥); MS nv/e 506.1 [M+H].

Example 97: (2.4-Diethyl-3-phenyiguinolin-6-yH(1-methy1 H-imidazol-5-yhpyridin-4-
yvimethanolTFA

~nT N

The title compound was prepared using {2.4-dichloro-3-phenviquinolin-6-vh{1-mcthyl-154-
imidazol-5-yh(pyridin-4~-yhmethanol (Example 16} in place of (2,4-dichloro-3-phenylquinolin-
6-yh{4-fluorophenylpyridin-3-yhmethanol according to the procedure described in Example 30.
TH NMR (400 MHz, MeOH-dy) 8 9.07 (s, 1H), 8.76 (d, J = 4.55 Hz, 2H), 8.49 (s, 1H), 8.30¢d, J
=909 Hz, 1H), 810 - 8.15 (m, 1H), 7.81 - 7.89 (m, ZH}, 7.59 - 7.64 (m, 3H), 7.40 (d, /= 7.58

Example 98: [4-(Dmethylamino}-2-ethyl-3-phenyiguinolin-6-vij(1-methyl-1 H-imidazol-5-
yhpyridin-4-yvimethanol*TFA
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The title compound was prepared using (2-chloro-4-(dimethylamino}-3-phenylguinolin-6-yl} 1~
methyl-1 H-imidazol-5-yljpyridin-4-yimethanol TFA (Example 47} in place of {2,4-dichloro-3-
phenviquinolin-6-vi}{4-fluorophenylipyridin-3-yimethanol according to the procedure described
in Example 30. "H NMR (400 MHz, McOH-dg) 8 9.04 (s, 1H), 8.73 (d, J = 5.05 Hz, 2H), 8.30 (s,
TH), 801 (d, /=556 Hz, 1H), 771 - 7.77 (m, 2H), 7.54 - 7.59 (m, 3H), 7.38 {d, 7= 7.07 Hz,
3H), 7.20 (s, 1H), 3.71 (5, 3H), 2.87 (s, 6H), 2.76 (q, /= 7.58 Hz, 2H), 1.16 (1, J = 7.58 Hz, 3H};
M3 m/e 464.2 [M+H]"

Example 99: (4-Chloro-2-(dicthylamino)-3-phenyiguinolin-6-yD(-methyb-1 H-imidazol-5-
yhpyridin-4-yimethanoPPTFA

“F

AL
C

A mixture of (2.4-dichloro-3-phenylguinolin-6-yI¥ -methyl-1 H-imidazol-5-yD{(pyridin-4-
vhmethanol (114 mg, 0.165 mmol, Example 16} and NHEt (0.50 mbL, 4.8 mmol} in N)N-
dicthylformamide (0.5 ml} was heated at 130 °C for 64 hours and purified by reverse phase
HPLC (water/acetonitrile/0.1% TFA) to give the title compound. 'H NMR (400 MHz, McOH-d4)
8903 (s, 1H), 8.75(d, /=657 Hz, 2H), 821 (d, /= 2.02 Hz, 1H), 791 {d, /=909 Hz, 1H),
7.834(d, =657 Hz, 2H), 7.71 (dd, J=2.27, §.84 Hz, 1H), 748 - 7.58 (m, 2H), 7.45 -747 (m,
1H), 737 (d, J=7.07 Hz, 2H), 712 (s, 1H), 3.70 (s, 3H), 328 {q, J = 7.07 Hz, 4H), 093 (&, J =
7.07 Hz, 6H); MS m/e 498.1 [M+H] .

Example 100: (4-Chlore-2-(diethylaming}-3-phenyviguinolin-&-yDi(3-chlorophenyijpyridin-

3-yimethanolTFA
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The title compound was prepared using (3-chlorophenyi}2,4-dichloro-3-phenviquingiin-6-
yipyridin-3-viymethano! (Example 25} in place of (2,4-dichloro-3-phenylqunolin-6-y1i{(1-
methyl-1 H-imidazol-S-yl)(pyridin-4-vlimethanol  according to the procedure deseribed i
Example 99. 'H NMR (400 MHz, McOH-dy} 3 8.76 (s, 1H), 8.71 (d, J = 4.04 Hz, 1H), 832 ¢d, J
=8.59 Hz, 1H), 8.10(d, J=2.02 Hz, 1H), 790 (d, 7= &.59 Hz, 11}, 7.85 (dd, /= 5.56, 8.08 Hz,
{H), 7.69 (dd, 7=2.02, 859 Hz, 1H), 749 - 7.55 (m, 2H), 747 (d, J=7.58 Hz, 1H), 7.43 (s, 1),
7.36 - 742 (m, 4H), 7.21 - 7.28 {m, 1H), 3.28 — 3.33 (m, 4H), 0.95 (¢, J = 7.07 Hz, 6H); MS m/e
527.8 [M+H]'.

Example 101 [2-Chloro~-4-(dicthylamino)-3-phenylguinolin-&é-ylG-chlorophenyhpyridin-
S-yhmethanoleTFA

i

The title compound was isolated from the reaction that formed Example 100, 'H NMR (400
MHz, MeOH-ds) 0 8.89 (s, 1H), 880 (d, J = 5.05 Hz, 1H}, 849 (d, .7 = &08 Hz, 1H), 8.00(dd, J
= 5.56, 8.08 Hz, 1H), 790 - 7.97 (m, ZH), 7.71 - 7.78 {m, 1H}, 7.37 - 7.55 (m, 6H), 7.27 - 7.36
{(m, 3H), 2.73 - 2.84 (g, /= 7.07 Hz, 4H), 0.83 (1, /= 7.07 Hz, 6H); MS m/c 527.8 [M+H] .

Example 102: [2-(Diethylamino)-4-methyl-3-phenyiguinolin-6-vij(1-methyl-1 H-imidazol-5-
yhpyridin-4-yvimethanol*TFA

—~pNTN
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A scaled tubc containing [4-chloro-2-{dicthyvlamino}-3-phenyiquinolin-6-ylj{ t-methyl- 14~
imidazol-5-yhpyridin-4-ylmethanol TFA (21 mg, 0.029 mmol, Example 99}, Pd{PPh;)4 (5.0 mg,
0.0043 mmol), 2,4.6-trimethyl-1,3,5.2. 4. 6-trioxatriborinane (0.010 mb, 0.072 nmumol}), 20 M
¥,CO5 in water (0.050 mL, 0.10 nunol), and 1,2-dimethoxyethane (1.2 mL} was bubbled with N,
for 3 min. After heating at 90 °C for 17 hours, more PA(PPha)y (5.0 mg, 0.0043 mumol), 2.0 M
K,COn in water (8.040 mL, §.080 mmol}, and 1 4-dioxane {1 mL) werc added. The mixture was
heated at 130 °C for 16 hours. NHCl {aqueouns) was added, the organic laver was separated, and
the agueous layer was extracted with CHyCl,. The combined organic phases were dried
{(NapS(y), filtered, concentrated, and purified by reverse phase HPLC (water/acetonitrile/0.1%
TFA) to give the title compound. "H NMR (400 MHz, MeOH-d) § 9.06 (s, 1H), 79 (d, J =
6.57 Hz, 2H), 8.25 (d, J = 2.02 Hz, 1H), 814 {(d, J=9.09 Hz, 1H), 7.94 (d, J=6.57 Hz, 2H),
7.88 (dd, J=2.02,9.09 Hz, IH), 7.51 - 7.64 (m, 3H), 740 (d, J = 6.57 Hz, 2H), 7.20 (5, 1H),
3.69 (s, 3H), 3.46 {q, J = 7.07 Hz, 4H), 2.41 (s, 3H), 1.04 (t, J = 7.07 Hz, 6H); MS m/e 478.0
VAT

Example 103: (G-Chiorophenyli2-(dicthyiamino)-4-methyl-3-phenyiguinclin-6-vijpyridin-
3-yimethanolTFA

The title compound was prepared using [4-chloro-2-(dicthylamino}-3-phenylquinolin-6-y1}(3-
chigrophenyhpyridin-3-ylmethanot TFA (Example 180} in place of [4-chloro-2-{dicthylamino}-
3-phenylquinolin-6-yij( 1 -methyl-1 H-imidazol-5-vijpyridin-4-ylmethanol TFA according to the
procedure described in Example 102, "H NMR (400 MHz, McOH-d,) § 871 (s, 1H), 8.69 (d. J
=556 Hz, 1H), 823 (d, /=8.08 Hz, 1H), 813 (d, /=202 Hz, 1H), 8.06 (d, J= 8.5 Hz, 1H),
7.75-7.82 (v0, 3H), 7.51 ~ 7.63 (o, 3H), 740 (t, J=4.80 Hz, 4H), 7.22 - 727 ton, 1H), 3.44 (g, J
7.07 Hz, 4H), 2.35 (s, 3H), 1.04 (1, J = 7.58 Hz, 6H); MS mv/e 508.2 [M+H]".

m
~3
—
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Example 164: 6-1(3-Chlorophenyi){6-cyanopyridin-3-yhhvdroxymethyij-3-

phenyiguinoline-2,4-dicarbonitrilesTFA

A pressurc  tubc  containing  {3-chlorophenyl}{6-chloropyridin-3-yI(2,4-dichloro-3-
phenylguinolin-6-yUmethanol (70 mg, 0.13 mumol, Example 56), Pdxdba; (8.0 mg, 0.0087 mumol},
L1 -bis(diphenviphosphinoMerrocene {(dppf, 10 mg, 0.018 mmol), zine cyanide (32 mg, 0.27
mmol}, and zinc nanopowder (3.5 mg, 0.054 mmol) in N N-dimethylacctamide {1 mL} was
purged with nitrogen for 5 min, and then heated at 120 °C for 5 hours, The mixture was allowed
to cool to room temperature and filtered through a syringe filter. The filtrate was concentrated in
vacuo, EtOAc and NHyOH (aqueous) were added. The organic laver was separated, and the
aqueous layver was extracted with EtOAc. The combined organic layers were dried (NaySQy),
filtered, and concentrated. The residue was purified by flash column chromatography (12 g
siica gel column, 30-70% EtGAc in heptane) and then by reverse phase HPLC
{(water/acetonitrile/0.1% TFA) to give the title compound. 'H NMR (400 MHz, McOH-dy) 8
8.74 -~ 8.75 (vo, 1H), 827 - 8.31 {m, 2H), 7.99 (ddd, 7= 227, 6.32, 8.59 Hz, 2H), 7.87 - 7.91 {(m,
{H), 7.68 - 7.73 (mw, 2H), 7.62 - 7.67 (m, 3H), 744 {5, 1H), 7.39 (d, /= 5.05 He, 2H), 7.22 - 7.27
(m, FFD); MS m/e 498.1 [M+H]"

Example 185: [2-(Dicthylamino}-4-methoxy-3-phenyiguinoln-6-ylj(L-methyl-1 H-imidazok

S-yhpyridin-4d-yimethanoleTFA

The titie compound was prepared using (4-chloro-2-{dicthylamino)-3-phenyiquinolin-6-yH{1-

methyl-1 H-imidazol-5-y}{pyridin-4d-yhimethano! (Example 99} in place of (3-chlorophenyl}2,4-
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dichloro-3-phenylguinolin-6-yl)pyridin-3-ylymethanol according to the procedure described in
Exarople 79. 'H NMR (400 MHz, MeOH-d4) 8 9.03 (s, 1H), 8.73 (d, J = 6.06 Hz, 2H), 816 (4, J
=2.02 Hz, 1H}, 8.10(d, J=8.59 Hz, 1H}, 7.88 {dd, /=227, 8.84 Hz, 1H),7.78 (4, /= 6.57 Hz,
2H), 7.52 - 7.61 (m, 3H), 7.50 (m, ZH}, 7.15 (s, 1H), 3.69 (s, 3H), 3.49 (s, 3H), 3.44 {q, J=7.07
Hz, 4H), 1.07 (¢, J= 7.07 Hz, 6H); MS m/e 4942 [M+H]"

Example 186: (3-Chlorophenyvh{2-(diethylamino}-4-methoxy-3-phenyiguinolin-6-
viipyridin-3-yimethanoPPTFA

The title compound was prepared using [4-chloro-2-(dicthylamino-3-phenylguinolin-6-y1}(3-
chiprophenyhpyridin-3-yhmethano! (Example 108} in place of (3-chlorophenyt}2,4-dichloro-3-
phenviquinolin-6-vi pyridin-3-yhmethanol according to the procedure described in Example 79.
TH NMR (400 MHz, MeOH-ds) § 8.63 - &70 (o, 2H), &.16 (d, J = 8.59 Hz, 1H), 804 (d, J =
859 Hz, [H), 800(d, J=2.02Hz, 1H), 783(dd. /=202, 909 Hz, 1H), 7.74(dd, /=531, 834
Hz, 1H), 7.46 - 7.60 (m, 5H}, 7.37 - 743 {(m, 3H), 7.21 - 727 {(m, 1H}, 345 (s, 3H)}, 344 (¢, /=
7.07 He, 4H), 108 (1, 7= 7.07 He, 6H); MS nv/e 524.3 [M+H} .

Example 187: [Z-{Dimethviaminoe)-4-methoxy-3-phenyiguinolin-o-ylj(1-methyl-1 H-
imidazol-5-yvhpyridin-4-yimethanolsTFA
NN
Ho )= O @
7S 5 1
N NN

"

The title compound was prepared using (4-chloro-2-(dimethylamino}-3-phenylquinolin-6-yIx1-
methyl-1 H-imidazol-5-yl)pyridin-4-ylymethanol  (Example 48} in place of (3-
chlorophenyly2.4-dichloro-3-phenviquinolin-6-yiy{pyridin-3-yhmethanol  according  to  the

procedure deseribed in Example 79, 'H NMR (400 MHz, MeOH-d) 8 9.06 (s, 1H), 878 (d, J =
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4.55 Hz, 2H), 817 (d, J = 2.02 Hz, 1H), 8.10 (d, J = 9.09 Hz, 1F), 7.84 - 7.92 (m, 3H), 7.45 -
7.60 (m, SH), 7.18 (s, 1H), 3.69 (s, 3H), 3.49 (s, 3H), 3.07 (s, 6H): MS m/c 466.2 [M+H]".

Example 108: 2-(Dimethylamino}-6-{hvdroxy(I-methyl-1 H-imidazol-S-vijpyridin-4-
vimethyi{-3-phenviguinolin-4-oleTFA

The title compound was isofated from the reaction that formed Example 107. "H NMR (400
MHz, MeOH-d} 6 .03 (s, 1H), 8.73(d, /=455 Hz, 2H), 8.17(d, /=202 Hz, 1H), 7.86 - 7.95
(m, 1H}, 7.76 - 7.85 {m, 3H)}, 746 - 7.54 (m, 2H}, 7.34 - 7.46 {m, 3H), 7.11 (5, 1H), 3.68 {s, 3H},
2.87 (s, 6H); MS m/e 452.2 [M+H]'.

Example 189 (24-Dichloro-3-phenylguinslin-6-yi}{ -methyi-1 H-imidazol-5-vi{6-
(trifluoromethvijpyridin-3-vijmethanoleTFA

The title compound was prepared using {1-methyl-1H-imidazol-5-yh{6-{trifluoromethyljpyridin-
3-yDmethanone (Intermediate 15, step ¢) in place of di(pyridin-3-yhymcthanone according to the
procedure described in Example 24. 'H NMR (400 MHz, McOH-ds) 8 9.02 (s, 1H), 884 {d, J=
2.53 Hz, 1H), 840 (d, J=2.02 Hz, 1H), 8.06 - 8.15 (m, 2H), 7.84 - 7.94 (m, 2H}, 7.46 - 7.59 {m,
3H), 7.35¢d, J= 8.08 Hz, 2H), 7.13 (s, 1H), 3.71 (s, 3H); MS nv/c 529.0 [M+H]".

Example 116: {2,4-Dichloro-3-phenyiguinolin-6-y)(1-methyi-1 H-imidazol-5-yH{2-

(rittuoromethyhpyridin-4d-yijmethanol+TFA
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The title compound was prepared using {1-methyl-1H-imidazol-5-yH(2-(trifluoromethyvlpyridin-
4-ylymethanone (Intermediate 16, step b} in place of di{pyridin-3-yiimethanone according to the
procedure described in Example 24, 'H NMR (400 MHz, McOH-d,) 8 9.06 (s, 1H), 8.79(d, J =
S5.05 Hz, 1H), 8.39 (4, /=202 Hz, 1H), 8.11 {d, J= 839 Hz, [H), 8.01 (s, 1H), 791 (dd, J =
2.02,9.00 Hz, 1H), 7.69 (d, /=505 Hz, 1H), 7.48 - 7.58 (m, 3H}, 7.32 - 7.37 (i, 2ZH), 7.16 (s,
1H), 3.69 (s, 3H); MS m/e 529.0 [M+H]".

Example JRR ¥ (3-Chlorophenyvhi(2.4-dichioro-3-phenyiguinelin-6-yH{6~
{rifluoromethyDpyridin-3-yDmethanol
i

E/l\ﬁ

HO j\y o ”[/%\\
O

F = "

F>§§ N N7 O

The utle compound was prepared using  (3-chlorophenyli6-(trifluoromethyDpyridin-3-
vhmethanone (Intermediate 17} in place of (3-chlorophenylpyridin-3-yvlymethanone according
to the procedure described in Exarple 25. 'H NMR (400 MHz, CDCL) 8 8.76 (d, J = 2.02 Hz,
1H), 826 (d, /=202 Hz, 1H), 8.07(d, /=859 Hz, 1H), 793 {dd, /=227, 834 Hz, 1H), 7.66 -
7.73 {m, 2H), 7.48 - 7.55 (m, 3H), 7.29 - 740 (m, SH), 7.14 - 7.16 (m, 1H); MS m/e 559.0
IMAHT .

Example 112: 5-{(3-Chlorophenyl(2 4-dicyano-3-phenyiquinolin-6-

yvhbhydroxymethylipyridine-2-carboxamidesTFA

i7s
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The title compound was isolated from the reaction that formed Example 104, 'H NMR (400
MHz, MeOH-dy) 0 8.64 (d, /= 2.02 Hz, 1H), 831 (d, /=202 Hz, 1H}, 828 {d, J = 8.59 Hz,
1H}, 8.12 (4, 7= 8.08 Hz, 1H), 7.94 (dd, 7= 227,834 Hz, 11}, 7.68 - 7.73 {m, 2H}, 7.63 - 7.67
(m, 4H), 7.45 (s, 1H), 7.36 - 7.40 (m, 2H), 7.23 - 7.28 (m, 1H); MS m/e 516.2 [M+H] .

Example 113: 6-1(3-Chlorophenyl)hvdroxy)pyridin-3-vimethyl]-2-(diethylamino)-3-

phenylguinoline-4-carbonitrilesTFA

A pressure tube containing {4-chioro-2-{dicthylamino)-3-phenyvigquinolin-6-vi}(3-
chiorophenyipyridin-3-ylimethanol (30 mg, 0.040 mmol, Example 100}, Pdydba; (3.0 mg,
$.0033 mmol), 1,1"-bis(diphenylphosphino}errocene {dppf, 3.6 mg, 0.0065 mmol}, zinc cyanide
{15 mg, 0.13 mmol}, and zine nanopowder (1.0 mg, 0.015 munol} in N, N-dimethylacctamide (0.5
mL) was purged with mitrogen for 5 min, and heated at 120 °C for 1 hour, then 100 °C for 3
hours. More Pdydbas (3.0 mg, 0.0033 mmol) and 1,1-bis{diphenviphosphinojferrocene {(dppf,
3.4 mg, 0.0061 mmol} were added, and the mixture was heated at 128 °C for § hours. The
mixture was allowed to cool to room femperature and filiered through a syringe filter. The
filirate was concentrated in vacuo, EtOAc and NH4OH (agueous) were added. The organic layer
was separated, and the aqueous layer was extracted with EtOAc¢. The combined organic layers
were dried (NapSOy), filtered, and concentrated. The residue was purified by reverse phase
HPLC {water/acetonitrile/0.1% TFA) to give the title compound as a yellow solid. 'H NMR
{400 MHz, MeOH-dy) 8 876 (s, 1H), 8.68 (d, J=5.05 Hz, 1H), 824 - 834 (m, 1H), 781 - 7.8&
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(m, 3H), 7.64 (dd, J=2.02, 9.09 Hz, 1H), 7.49 - 7.56 {m, SH), 7.44 (s, 1H), 7.38 (d, J = 5.05 Hz,
2HY, 7.22 - 7.27 {m, 1H), 3.24 (d. J = 7.07 Hz, 4H), 0.94 (d, J = 6.57 Hz, 6H); MS m/e 519.2
IM+HT .

Example 114: 6-{(3-Chlorophenyh{hydroxy}|6-(friflusromethyhpyridin-3-vlimethyi}-3-
phenyiguinoline-2.4-dicarbonitrile

Cl

;_>N
N 4
Tl /4 |\
ﬁ“‘ ~
F g "

.
= N N7 Sy,

F
The title compound was prepared using {3-chlorophenyi)(2,4-dichloro-3-phenyiquinolin-6-v1}{6-

(triffuoromethylipyridin-3-yhimethanol  (Example 111} in place of (3-chlorophenyly6-
chloropyridin-3-yIH2 4-dichioro-3-phenylguinolin-6-yimethanol  according to the procedure
described in Example 104. "H NMR (400 MHz, CDCL) 8 8.76 (s, 1H), 8.47 (s, 1H), 8.28(d, J =
9.09 Hz, 1H}, 795 (d, /= 8.08 Hz, 1H), 7.84 {dd, /= 2.02, 9.09 Hz, 1H), 7.72 (d, / = 8.59 Hz,
1H}, 7.60 - 7.68 (m, 5H), 7.32 - 744 (m, 2H), 7.30 (s, 1H), 7.14 (4, J = 7.58 Hz, 1H}); MS w/e
541.0 [M+HT

Example 115: {4-Chlore-3-phenyl-2-(trifluoromethyiiquinolin-6-vH (I -methyl-1 H-imidazol-
S-yipyridin-2-vimethanolTFA

To a sohation of 4-chloro-6-iodo-3-phenyl-2-(trifhioromethyhquinoline (265 mg, 0.611 mmol,
Intermediate 5, step b} in 1 mL of THF at -78 °C was added 2.0 M -PrMgC1 in THF (0.306 mL,
$.612 mmol}, the clear mixture gradually turned to milky greenish. After stirring at -78 °C for &
min, the cooling bath was removed. Afier stirring for 15 min, the mixture changed to grayish

black slurry.  The mixture was cooled to 4 °C, (I-methyl-1H-imidazol-3-yi}{pyridin-2-

17
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yvhmethanone (114 mg, 0.609 mmol, Intermediate 11, step b) was added in neat followed by 1.3
mb of THF. The mixture was stirred vigorously at room temperatare overnight, heated at 50 °C
for 40 min, and quenched with NH Ul {aqueous). The organic layer was separated, and the
aqueous layer was extracted with EtOAc. The combined organic layers were dried {(Na;804),
filtered, and concentrated. The residue was purified by flash column chromatography (40 g
sifica gel column, 50-100% EtOAc in heptane, 5-10% MeOH in CHyCh), and then by reverse
phase HPLC (water/acetonitrile/0.1% TFA) to give the title compound. 'H NMR (400 MHz,
MeOH-dys) 8 8.97 (s, 1H}), 858 - 8.65 (m, 2H), 8.28(d, /=909 Hz, 1H), 8§.11 {dd, /=2.02,9.09
Hz, TH), 788 - 7.97 {m, 1H), 7.80 (d, J = 7.58 Hz, IH), 748 - 7.55 (m, 3H}), 7.38 - 746 (m, {H)},
7.26 - 7.34 (m, 2H), 7.11 {s, 1H), 3.63 (s, 3H); MS m/e 495.3 [M+H]".

Example 116 (4-Chlore-3-phenyl-2-(trifluoromethyquinolin-6-vi}{(4-chlorophenyh{(i-methyl-1#-

imidazol-5-ylimethanolPTFA

F
F

The title compound was prepared using 4-chloro-6-iodo-3-phenyl-2-(trifluoromethyligquinoline
{(Intermediate 5, step by and  {(4-chlorophenyl(l-methyl-1 H-imidarol-5-ylymethanone
{Intermediate 18, step by in place of 6-bromo-2,4-dichloro-3-phenylquinoline and di(pyridin-3-
yhmethanone, respectively, according to the procedure deseribed in Example 24. '"H NMR (400
MHz, MeOH-ds) 6 9.00 (s, 1H), 842 (4, J=2.02 Hz, 1H}, 831 (d, J =859 Hz, 1H), 7.97(dd, J
=227, 884 Hz, 1H), 742 - 7.53 (m, 7TH), 7.27 - 7.35 {m, ZH), 6.99 {s, 1H}, 3.71 (s, 3H}; MS
m/e S28.0 [M+HT .

Example 117: (4-ChlorophenyD}{4-methoxy-3-phenyl-2-(triflucromethylguinolin-6-yi{1-
methyl-1 H-imidazol-S-yDmethanol*TFA
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The title compound was prepared using  (4-chloro-3-phenyl-2-(triflusromethyl Jquinolin-6-yi)(4-
chlorophenyl} T-methyl-1H-imidazol-5-ylmethanol TFA  {(Example 116) n place of (3-
chlprophenyi) 2 4-dichloro-3-phenyviquinolin-6-yy{pyridin-3-yhimethanol  according to  the
procedure described in Example 79. 'H NMR (400 MHz, McOH-d;} 3 8.99 (s, 1H), 8.21 - 8.27
{m, 2H), 7.87 (dd, J=2.02, 9.09 Hz, tH), 7.37 - 7.54 (m, 9H), 6.96 (s, 1H)}, 3.70 (s, 3H), 3.53 (s,
3H); MS mve 524.0 [M+H]"

Example 118: &-{Bydroxy(l-methyl-1 H-imidazol-S-ylj{pyridin-2-ylimethyD-3-phenyl-2-
{triflueromethylyquinoline-4-carbonitriiesTFA
Nz
\
N

The title compound was prepared using {4-chloro-3-phenyl-2-(trifluoromethvl}quinolin-6-yij{1-
methyl-1 A-imidazol-5-vlpyridin-2-yvimethanol TFA  (Example 115} in  place of (3-
chlorophenyt¥6-chloropyridin-3-vI)2 4-dichloro-3-phenyiquinolin-6-yhyimethano! according to
the procedure deseribed in Example 104. 'H NMR (400 MHz, McOH-ds) 8 .98 (s, 1H), 8.62 (d,
J= 556 Hz, TH), 851 (d, J=2.02 Hz, TH), 836 (d, 7= 9.09 Hz, 1H), 821 (dd, /= 2.02, 9.09
Hz, 1H}, 7.91 - 7.96 (m, 1H), 7.84 (d, J=8.08 Hz, 1H), 7.54 - 7.62 (m, 3H), 7.41 - 7.45 (1, 3H),
715 (s, 1H), 3.63 (5, 3H); MS m/e 486.0 [M+HT .

Example 119a: {4-ChlorophenyD(2,4-dichlore-3-phenyiquinolin-6-yH{1-methyl-1H-

imidazel-5-yhmethanol
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To (4-chlorophenyl}{t-methyl-1 H-imidazol-S-yhmethanone (830 mg, 3.76 mmol, Intermediate
1&, step b} under an atmosphere of nitrogen was added THF (30 mL) and the mixtuare was heated
until a solution was obtained. To 6-bromo-2 4-dichloro-3-phenylquinoline (1.21 g, 3.42 mmol,
Intermediate 1, step ¢) under an atmosphere of nitrogen was added THF (25 mL). The resulting
colorless solution was cooled in a dry ice/acetone bath, #-Buli (1.6 M in hexane, 2.35 ml, 3.76
mmol) was added dropwise. The mixture was stirred for 5 min before addition of the THF
solution of {4-chlorophenyh{(1-methyl-1 H-imidazol-5-yhimethanone via cannula. The reaction
mixture was stirred in the dry ice/acetone bath for 30 min, then in an ice bath for 30 min and at
room temperature for 15 min, then was quenched by addition of saturated aquecous NHCl
solution.  The mixture was diluted with water and extracted three times with EtOAc. The
organic phase was dried (WNayS30Oy), filtered, and concentrated and the residue was purified by
flash column chromatography (silica gel, 0-4% MeOH-DCM) to afford the title compound. 'H
NMR (400 MHz, CDCl;3 8 832 (d, J= 1.96 Hz, 1H), 8.02 (d, /= 880 Hz, 1H}, 7.72 (dd, J =
2.20, 8.80 Hz, 1H), 7.48 - 7.56 (m, 3H), 7.30 - 7.38 (m, 7H), 6.40 (4, /= 1.22 Hz, 1H), 3.39 (5,
3H): MS m/e 4941 [M+HT

Example 119a was purificd by chiral HPLC (Chiralpak AD, 100% EtOH) to give 2 pure
enantiomers Example 119h and Exampie 119¢ {clution order: Example 119b first, Example 119¢
second). The separated cnantiomers were cach converted to HCI salis as follows. A solution of
cach in g mixture of DCM and THF was treated with 1 N HCY in Et,O (3 cquivalents) and the

mixfyres were conceniraied.

Example 119b-HCE 'H NMR (400 Mz, DMSO-de) 8 9.20 (s, 1H), 8.28 (4, = 1.96 Hz, 1H),
811 (d, J= 880 Hz, 1H), 7.7§ - 7.86 (m, 2H), 7.47 - 7.60 (m, SH), 7.38 - 7.45 (m, 4H), 6.99 (d,
J= 147 Hz, 1H), 3.56 (s, 3H); MS m/e 494.1 [M+H]".
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Example 119cHCL 'H NMR (400 MHz, DMSO-dg) 8 920 (s, 1H), 8.28 (d, J = 1.96 Hz, 1H),
8.11 (d, J= 8.80 Hz, 1H), 7.80 - 7.88 (m, 2H), 7.46 - 7.60 (m, 5H), 7.37 - 7.45 (m, 4H). 6.98 (d,
J= 122 Hz, TH), 3.56 (s, 3H); MS mv/c 494.1 [M+H]".

Fxample 126 (2. 4-Dichlore-3-phenyiguinolin-6-yhH{-methyl-LHdmidazol-5-yD{pyrimidin-

S-yDmethanol

THF (4.5 mbL) was added to a mixture of 6-bromo-2 4-dichloro-3-phenylquinoline (117 mg,
$.333 mmol, Intermediate 1, step ¢) and (1-methyl-14-imidazo-5-y{pyrimidin-3-yimethanone
{62.6 mg, 0.333 mmol, Intermediate 28, step b) under a nitrogen atmosphere. The resulting
suspension was gently heated to form a shightly cloudy solution. The mixture was cooled in a
dry icc/acctone bath. n-Buli (1.6 M in hexane, 0.312 mL, 0.499 nunol} was added dropwisce and
the mixture was allowed to slowly warm to room temperature, still in the cold bath. Afier 1.5
hours, the reaction was quenched by addition of saturated aqueous NHyCl and was diluted with
water, The mixture was exiracted once with EtOAc, then twice with DCM. The organic phase
was dricd {(Na;SQy), filtered, and concentrated. The residue was purified by flash column
chromatography (silica gel, 3-6% MeOH-DCM) to afford slightly impure title compound. A
dichloromethane solution of this matenal yielded crystals upon standing. These were triturated
with DCM 1o afford a samople of the title compound. Additional material was obtained by
combining the filirate from the trituration with material in mixed fractions from the silica gel
column and punfying by RP-HPLC (10-90% CH:CN-H;O, 0.1% TFA), followed by
neutralization of fractions with saturated aqueous NaHCO; and extraction with DCM. H NMR
(400 MHz, CDCly 6 9.13 (s, TH), 877 (s, ZH), 836 (d, J = 1.96 Hz, 1H}, 807 (d, /= 8.80 Hz,
1H), 7.73 (dd, /= 2.08, 893 Hz, 1H), 747 - 7.57 {10, 3H}, 7.30 - 7.38 {m, 2H}, 7.23 (s, 1H}, 7.00
{s, 1H)}, 6.26 (s, 1H), 3.37 (5, 3H); MS m/ec 461.9 [M+H]".

Example 121: (2.4-Dichlore-3-phenyiquinolin-6-vi{ -methyl-1 /- -imidazol-2-vl}{pyridazin-
4-yhmethanol
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THF (8 mL) was added to a mixture of 6-bromo-2,4-dichloro-3-phenyiguinoline (228 mg, 0.645
mmol, Intermediate |, step ¢} and (I-methyl-14-imidazol-Z-yl)}{pyridazin-4-ymethanone {121
mg, 0.645 mmol, Intermediate 29, step b} under a nitrogen atmosphere. The resulting suspension
was gently heated to form a slightly cloudy solution. The mixture was cooled in a dry
icc/acetone bath., n-Buki (1.6 M in hexane, 0.504 mL, 0.806 mmol} was added dropwise and the
mixture was stirred at -78 °C for 45 min, then moved to an ice bath and stirred for 15 min. The
reaction was quenched by addition of saturated aqueous NHCEand was diluted with water. The
mixture was extracted three times with EtOAc. The organic phase was dried {INa,S8Q,), filtered,
and concentrated. The residue was purified by flash column chromatography (silica gel, 2-6%
MeOH-DCM) to afford the title compound. 'H NMR (400 MHz, CDCLY 8 919 (br. s, 1H), 8.97
(d, /=538 He, 1H), 824 (d, 7= 1.96 Hz, 1H), 8.06 {d, J= 880 Hz, 1H), 7.66 (dd, /= 1.9¢6,
.80 Hz, 1H), 7.44 - 7.59 (m, 4H), 7.22 - 7.3% {m, 2H), 6.89 {s, 1H), 6.79 (s, 1H}, 6.74 {br. 5.,
1H), 3.43 (s, 3H); MS w/e 461.9 [M+H]".

Example 122: (2,4-Dichlore-3-phenyiguinolin-6-vyH(1-methyl-1 H-imidazol-S-yD{pyrazin-2-

yvhimethanol

The title compound was prepared using {T-methyl-1H-imidazol-5-vl)(pyrazin-2-ylmethanone
{Intermediate 31) in place of (L-methyl-1H-imidazol-2-yli{pyridazin-4-yiimethanone using the
procedure described for Example 121 {gradient used for normal phase chromatography was 2-
1% MeOH-DCM). 'H NMR (400 MHz, DMSO-dg) 8 9.06 (s, 1H), 8.62 {s. 2H), 842 (d. /= 1.71
Hz, 1H), 8.06 (d, J=8.80 Hz, 1H), 7.94 (dd, 7= 1.96, 8.80 Hz, 1H), 7.67 {5, 1H}, 7.46 - 7.60 (m,
4, 7.42 (dd, J=7.34, 11,74 Hz, 2H), 6.27 (s, 1H), 3.27 (s, 3H); MS m/e 461.9 [M+H] "
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Example 123: (2,4-Dichkloro-3-phenyviguinolin-6-ylj(i-methyl-1 H-imidazol-2-yh(pyrazin-2-

viimethanol

The title compound was prepared using {(1-methyl-1 H-imidazol-2-vl}{pyrazin-2-yhymethanone
{Intermediate 30, step b) m place of (I-methyl-1H-mmudazol-2-y}{pyridazin-4-yhmethanone
using the procedure described for Example 121, The gradient used for normal phase
chromatography was 1-3% MeOH-DCM and an additional purification by RP-HPLC (10-90%
CHRON-HLO, 0.1% TFA) was required. The TFA salt obtained from RP-HPLC was converted
to the free base by veutralization of fractions with saturated aquecous NaHCO; and extraction
with DCM. 'H NMR (400 MHz, DMSO-de) 8 891 - 8.98 (m, 1H), 8.54 - 8.58 (m, 1H), &.53 (dd,
J=147 245 Hz, 1H), 834 (d, J=1.96 Hz, 1H), 802 (d, J=8.80 Hz, 1H), 7.81 (dd. J=2.08,
893 Hz, 1H), 7.71 (s, 1H}, 7.47 - 7.58 {m, 3H}, 7.38 - 746 (m, 2H}, 7.20 (d, /= 0.98 Hz, 1H),
6.79 (d, J=0.98 Hz, 1H), 3.34 (s, 3H); MS m/e 461.9 [M+H]".

Example 124: (4-Chlorophenvli(2.4-dichiore-3-phenyiguinolis-&-yD{pyrimidin-§-

yhmethanol

The utle compound was prepared using {(4-chlorophenvi}pyrimidin-S-ylymethanone
{Intermediate 32} in place of {1-methyl-1H-imidazol-2-yl){pyridazin-4-yiymethanone using the
procedure described for Example 121, with the following exception. Isolation of the product was
accorplished using first RP-HPLC (16-90% CH:UN-H: O, 0.1% TFA), conversion to the free
base by neutralization of the fractions with saturated agueous NaH{U(O; and extraction with
DCM, and further purification by flash column chromatography (silica gel, 40-65% EtOAc-
Hept) to afford the title compound. 'H NMR {400 MHz, DMSO-de} 8 9.17 (s, 1H), 8.70 (s, 2H},
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823¢d.J=1.71 Hz, 1H), 8.07 (d, /=8.80 Hz, 1H), 7.83 (dd, /= 1.83, 893 Hz, 1H), 744 - 7.59

(m, 5E), 7.38 - 7.44 (m, 3H), 7.36 (d, J = 8.56 Hz, 2H); MS m/e 492/493 .8 [M+H]".

Example 125: (2. 4-Dichloro-3-phenviguinolin-G-vhH{-methyl-1 H-imidazol-2-yD{pyrimidin-

S-yDhmethanol

The title compound was prepared using (1-methyl-1 H-imidazol-2-yD{pyrimidin-S-yhmethanone
{Intermediate 33} in place of {I-methyl-1 F-inudazol-2-yl{pyridazin-4-yhmethanove using the
procedure described for Example 121, with the following exception. Isolation of the product was
accoroplished wsing first RP-HPLC (10-90% CH:ON-HL0, 0.1% TFA), conversion to the free
base by neutrahization of the fractions with saturated agueous WNaHCO; and extraction with
DCM, and further purification by flash column chromatography (silica gel, 25-50% THF-
EtOAC) to afford the title compound. "H NMR (400 MHz, CDCls) 6 9.10 (8, 1H}, 877 (m, 2H},
821 (s, 1H), 8.09(d. /=880 Hz, 1H), 7.68 (d, /=856 Hz, 1H), 7.46 - 7.58 (m, 3H), 7.30 - 7.35
(m, 2H), 6.94 (m, 2H), 3.40 (s, 3H); MS m/e 461.9 [M+H]"

Example 126: (2.4-Dichlore-3-phenylguinolin-6-vH{-methyl-1 H-imidazol-5-vi}{pyridazin-
4-yhmethanol

The title coropound was prepared using (1 -methyl-1 H-imidazol-S-yD{pyridazin-4-yhmethanone
{Intermediate 35} in place of {1-methyl-1H-imidazol-2-yl){pyridazin-4-yiymethanone using the
procedure described for Example 121, with the following exceptions. The reaction time at -78
°C was 2 hours. Isolation of the product was accomplished using first RP-HPLC (10-90%
CHRON-H,Q, 0.1% TFA), conversion to the free base by neutralization of the fractions with
saturated aqueous NaHCO; and extraction with DCM, and further purification by flash column

chromatography (silica gel, 1-10% MeOH-DCM) to afford the title compound. 'H NMR (400
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MHz, DMSO-dey § 929 (dd, J= 122, 2.45 Hz, 1H), 9.24 (dd, /= 1.22, 538 Hz, 1H), 8.26(d, J
= 1.96 Hz, 1H), 8.10(d, J= 880 Hz, 1H), 7.82(dd, J=2.08, 893 Hz, 1H}, 7.77 (s, 1H), 7.65 (s,
1H), 7.46 - 7.60 (m, 4H), 7.36 - 7.46 {m, 2H), 6.30 (d, /= 1.22 Hz, 1H)}, 3.33 (s, 3H); MS m/e
462.1 IM+HT.

Example 127: 2,4-Bichloro-6-(methoxy(1-methyl-1 H-imidazol-5-yli{(pyrazin-2-yDmethyl)-3-

phenviguinoline.TFA

Sodium hydride (60% dispersion in mineral otl, 17.8 mg, $.446 mumol} was added to a solution of
(2.4-dichloro-3-phenviquinolin-6-v{1-methyl- 1 H-imidazol-5-y(pyrazin-2-yhimethanol (103
mg, 0.223 mmeol, Example 122) in DMF (3 mL} under a nitrogen atmosphere. The reaction
mixture was stirred at room temperature for 15 min. fodomethane (0.0556 mL, §.891 mmol) was
added and the mixturc was stitred for 75 min. The mixture was cooled in an ice bath and
quenched by addition of water, then was extracted with EtOAc {three times). The organic phasc
was dried (Na;SOy), filtered, and concentrated. The restdue was purified by RP-HPLC (18-90%
CH:ON-HLO, 0.1% TFA) to afford the title compound. ' NMR {400 MHz, DMSO-dgy & 917
(s, 1H}, 9.05 {d, J = 147 Hz, 1H), 8.70 - 875 (m, 1H), 8.68 (d, /=245 Hz, 1H}, 847 ({d, /=
1.96 Hz, 1H), 8.11 ¢(d, J = 880 Hz, 1H), 8.03 (4, /=122 Hz, 1H), 797 (dd, 7= 1.96, 9.05 Hz,
1H), 7.48 - 7.60 (m, 3H), 7.34 - 7.44 (m, 2H), 3.39 (s, 3H), 3.35 (s, 3H); MS m/e 476.1 [M+H]".

Example 128: 4-Chiore-6-(methoxy(1-methyk-1H-imidazol-5-yD{pyridin-4-yDmethyh-N,N-
dimethyi-3-phenylguinolin-2-amine<TFA

\MN&N

— o ]/%
Nz A ?,.

{(4-chloro-2-{dimethvlamino)-3-phenylquinolin-6-yh{(f-methyl-1 H-imidazol-5-yH{pyridin-4-

vimethanolsHCI (31 mg, 0.057 mmol, Example 48aHCl) was converted to the free base by
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treatment with saturated agucous NaHCO; and extraction with EtOAc (three times). The organic
phase was dried (Na,SOy), filtered, and concentrated. A sample of the resulting free base (198
mg, 0.042 mmol) was dissolved in DMF (2 mb) and sodivm hydride (60% dispersion in mineral
oil, ca. 2 mg} was added. The resulting mixture was stirred for 15 min. lodomethane (0.0033
mkL, 0.053 mmol) was added and the mixture was stitred for 2 hours. The mixture was cooled in
an ice bath and quenched by addition of water, then was extracted with EtOAc (three times).
The organic phase was dried (Na,SOy), filicred, and concentrated. The residue was purified by
RP-HPLC (10-90% CH;CN-HL,0, 0.1% TFA) to afford the title compound. 'H NMR (400 Miiz,
DMSO-ds) & 9.25 (s, 1H), 8.69 (d, J=4.89 He, 2H}, 8.20 (s, 1H), 7.88 (s, 1H}, 7.70 - 7.77 (m,
4H), 7.49 - 7.57 (m, 2H), 7.41 - 749 {m, 1H}, 7.37 (d, J = 6.85 Hz, 2H), 3.38 (s, 3H), 3.24 (5,
3H), 2.65 (s, 6H); MS m/e 484.2 [M+H]

Example 129: (24-Dichioro-3-phenylquinolin-6-vH(3,5-dimethylisoxazol-4-yH{6-

methoxypyridia-3-vhimethanol'TFA

5-Bromo-2-methoxypyridine (0.0201 mL, 0.155 mmol) was added to a solution of (2.4-dichloro-
3-phenylquinolin-6-y1¥3,5-dimethylisoxazol-4-yhmcethanone (47.5 mg, 0.12 mmol, Intermediate
36) in THF (2 mL) under a niirogen atmosphere.  The muxture was cooled to -78 °C before
dropwise addition of n-Buli (1.6 M in hexane, .0972 mL, 0.155 mmol). The mixture was
stirred at -78 °C for 30 min, then at 0 °C for 30 muin. The reaction was quenched by addition of
saturated aqueous NHuCl and was diluted with water. The mixture was extracted three times
with EtOAc., The organic phase was dried (NapySQy), filicred, and concentrated. The title
compound was isolated by RP-HPLC (10-90% CH:ON-H0, 0.1% TFA). "H NMR (400 MHz,
DMSO-ds} 8 8.25(d, /=196 Hz, 1H), 8.09 (d, /= 9.05 Hz, 1H}, 8.02{d, /=245 Hz, [H), 7.88
(dd, .7=2.08, 893 Hz, 1H), 7.70 {dd, /= 2.57, 8.68 Hz, 1H), 747 ~ 7.59 {m, 3H), 7.39 - 7.47 {m,
2H), 7.03 {(br. s., 1H), 6.85(d, J=8.56 Hz, 1H), 3.84 (s, 3H}, 1 .81 (5, 3H), 1.70 (s, 3H); MS w/e
506.1 IM+H]
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Example 138 (&-Chlorephenyh(2.4-dichlors-3-phenviguinolin-6-vi}(3-methylisoxazol-4-
yhimethanolTFA

Cl
(4-ChlorophenyDmagnesium bromide (1.0 M in THF, 0.222 mbL, 0.222 mmol} was added
dropwise to an ice-cold solution of (2,4-dichloro-3-phenylquinelin-6-y}{(3-methylisoxazol-5-
yvhmcthanone (42.6 mg, 0.111 mmol, Intermediate 37, step b} in THF {1 mL) and the mixturc
was stirred at room temperature for 2 hours. The reaction was quenched by addition of saturated
aqueous NHCl and was diluted with water. The mixture was extracted three times with EtOAc.
The organic phase was dried {(Na,SQ0y), filtered, and concentrated. The residuc was purificd by
RP-HPLC {10-90% CH:CN-H;0, 0.1% TFA) to afford the title compound. '"H NMR {400 MHz,
DMSO-dgy 6 8.26 (s, 1H), 8.08 {d, /=880 Hz, iH), 778 (d, /= 8280 Hz, 1H), 7.37 - 7.65 {m,
&H), 7.31 (d, J = 8.56 Hz, 2H), 6.24 (s, 1H), 2.24 (s, 3H); MS m/e 495.0 {M+H]".

Example 131 {2,4-Bichloro-3-phenyiquinolin-6-yh{(6-methoxypyridin-3-yH{3-

methylisoxazol-5-yhmethanol-TFA

5-Bromo-2-methoxypyridine (0.0194 mL, 0.15 mmol) was added to a solution of (2.4-dichloro-
3-phenylquinolin-6-y ¥ 3-methylisoxazol-S-yhmethanone (44.1 mg, 0.115 mmol, Intermediate
37, step by in THF (I mL) under a nitrogen atmosphere. The mixture was cooled to -78 °C and
n-Buli (1.6 M in hexane, §.0935 mb, $.150 mmol} was added dropwise. The mixture was
stirred at -78 °C for 30 min, then moved to an ice bath and stirred for 30 min. The reaction was
quenched by addition of saturated agueous NHCl and was diluted with water. The muxtore was
extracted three times with EtOAc. The organic phase was dried (NapSQ0y), filtered, and

concentrated. The crude product was purified by RP-HPLC (13-80% CH:CN-H(3, 0.1% TFA)
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to afford the title compound. "H NMR (400 MHz, DMSO-dg) § 8.29 (s, 1H), 8.09 (d, J = 8.80
Hz, 1H), 801 (d, .7 = 220 Hz, 1H), 781 (d, /= 880 Hz, 1H), 746 - 7.64 (m, SH), 742 (d, J =
0.85 Hz, 2H), 6.84 (d, /= 8.80 Hz, 1H)}, 6.27 (s, 1H), 3.85 (s, 3H), 2.24 {s, 3H); MS m/e 492.1
IMAHT .

Example 132 {2,4-Bichloro-3-phenylguinolin-6-y){({-methyi-1 H-imidazol-5-yH (3~

methviisoxazol-5-yhimethanolsTFA

NN

o 1O
o Ny
N | .

NT I

—

Ethyhoagnesiom bromide (3 M in Et,O, 0.0642 wl, 6.193 mmol) was added dropwise to a
solution of S-bromo--methyl-1H-imidazole (31.0 wmg, $.193 mmeol) in DCM (1 mL) under a
nitrogen atmosphere. The mixture was stirred at room teraperature for 15 min, then was cooled
to § °C. A sohution of {2, 4-dichlore-3-phenviquinolin-6-yl}(3-methylisoxazol-53-ylymethanone
(49.2 mg, 0.128 munol, Intermediate 37, step by in DCM (2 mL) was added via cannula. The
mixture was stirred at room temperatare for 2 hours. The reaction was quenched by addition of
saturated agqueous NHCl and was diluted with water. The mixture was extracted three times
with EtOAc. The organic phase was dried (Na,SOy), filtered, and concentrated. The crude
product was purified by RP-HPLC (10-90% CH;ON-HL0O, 0.1% TFA) to afford the tile
compound. 'H NMR (400 MHz, DMSO-ds) 8 8.99 (br. s., 1H), 8.39 (s, 1H), 8,10 - 8.25 (m, 2H),
7.834(d, J=9.05Hz, 1H), 747 - 7.63 {m, 3H}, 7.36 - 7.47 {m, 2H), 7.27 {br. s, 1H}, 6.38 (5, 1H),
3.52 (s, 3HY, 2.24 (s, 3H); MS m/e 465.1 [M+HT .

Example 133: (4-Chlorophenyi)(2,4-dickiore-3-phenyiquinolin-6-yi}(3.5-dimethylisoxazol-
4-yhimethanol'TFA
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The title compound was prepared using  (2,4-dichloro-3-phenyiquinolin-6-vi){(3,5-
dimethylisoxazol-4-yhmethanone (Intermaediate 36) in place of (2.,4-dichloro-3-phenylquinolin-
6-y1){3-methylisoxazol-5-yhimethanone using the procedure deseribed for Exampic 130. 'H
NMR (400 MHz, DMS0-ds) 0 8.24 (s, 1H), 8.08 (d, /=880 Hz, 1H), 7.86 {d, /= 8.80 Hz, 1H),
7.48 - 7.60 (m, 3H), 7.33 - 749 (m, 6H), 7.06 (br. s., 1H}, 1.79 (s, 3H), 1.63 (s, 3H); MS m/e
509.3 [M-+H] .

Example 134: (4-Chloro-2-{dimethylamine)-3-phenviquinolin-6-yH{4-chloropheny(3-

methviisoxazol-5-yhimethaneol *TFA

Dimethylamine (2 M in MeOH, 1 mbL, 2 mmol) was added to (4-chlorophenyhy{(2,4-dichloro-3-
phenviguinolin-6-yh(3-methvlisosazol-4-vhimethanoSTFA (155 mg, 0.0254 wmol, Example
130) and the roixtore was heated in 80 °C oil bath in sealed tube for | day. The mixture was
cooled to room temperature and was divectly purified by RP-HPLC (10-90% CH:;CN-H, O, 0.1%
TFA} to afford the title compound. 'H NMR (400 MHz, DMSO-de) § 8.04 (s, 1H), 7.75(d, J =
8.80 Hz, 1H}, 7.48 - 7.58 {m, 3H), 7.34 - 748 {m, 6H), 7.28 (d, J = 8.56 Hz, 2H}, 6.19 (s, IH},
2.67 (s, 6H), 2.23 (s, 3H); MS m/e 504.1 [M+H} .

Fxample 135: 4-Chlore-6-({(4-chlorophenyD(hydroxyi{ I-methyl- 1/ -imidazol-3-yhmethyi)-

S-phenviguinoline-2-carbonitrile

{4-Chlorophenyi}(2.4-dichloro-3-phenylquinolin-6-yi{1-methyl-1 H-imidazol-5-yHimethanol
{116 mg, ©0.235 mmol, Exampic 119a), Pdidba; (8.6 mg, 00094 mmol), §,U'-

bis{diphenylphosphinoierrocene (dppf, 10.4 mg, 0.0188 momol), zine cyanide (33.1 mg, 0.282
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munol}, and zine nanopowder (3.7 mg, 0.0565 mmol) were combined in a pressure tube, which
was then evacuated and back-filled with nitrogen (three times). N N-dimcthylacctamide (1 mL)
was added and the mixtare was heated in a 120 °C oil bath for 4 hours. The muixtare was allowed
to cool to room temperature and was diluted with EtOAc. The mixture was washed with
saturated aqueous ammonium hydroxide followed by saturated aqueous sodium chloride. The
organic phase was dried (Na,S8Qy), filtered, and concentrated. The residue was partially purified
by flash column chromatography (Biotage KP-NH amine-functionalized silica column, gradient
43-100% EtOAc-heptane, then 13% MeQOH-DCM), followed by further purification by RP-
HPLC (18-99% CH3;CN-HO, 0.1% TFA). Fractions containing the product were partially
concentrated to remove CH3ON, neutralized with saturated agueous NaHCOs, and extracted with
DCM, and the organic phasc was washed with water, dried over NapSO,, filtered, and
concentrated to afford the title compound. 'H NMR (400 MHz, DMSO-ds) 8 8.34 (d, J = 1.96
Hz, 1H), 8.24 (d, /= 8.80 Hz, 1H}, 7.88 (dd, /= 1.96, 880 Hz, 1H), 7.72 (s, 1H), 7.54 - 7.64 (m,
SH), 741 - 749 {m, 2H), 7.35(d, J= 8.56 Hz, 2H), 7.31 (s, 1H}, 6.21 (4, .J = 098 Hz, 1H), 3.35
(s, 3H); MS m/e 485.1 [M+H]".

Example 136: {(4-ChlorophenyD(2,4-dimethoxy-I-phenylguinolin-6-yli{i-methyl-1 H-

imidazol-5-yhmethanobTFA

A solution of sodiuim methoxide in MeOH (25 wi. %, (.0924 mL, 0.404 mmol} was added to a
suspension  of {4-chlorophenvl)(2,4-dichlors-3-phenylquinolin-6-yHi{ 1 -methyl-1 H-imidazol-5-
yvhmethanol (100 mg, 4.202 mmol, Example 119a} in McOH (0.5 mL}. The mixture was heated
in an &0 °C oil bath for 2.5 hours. Additional portions of sodium methoxide in MeOH (25 wt. %,
$.0924 mi., 0.404 mimol) and MeOH (0.5 mb} were added and heating was continged overnight.
The reaction mixture was diluted with water and extracted with DCM (three times}. The organic
phase was washed with water, then was dried (Nap80,), filtered, and concentrated. The residue
was purified twice by RP-HPLC (10-90% CH;CN-H(0, 8.1% TFA) to afford the title compound.
TH NMR (400 MHz, DMSO-de) 8 9.14 (s, 1H), 7.98 (d, /= 2.20 Hz, 1H), 7.83 (d, J = 8.80 Hz,
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1H), 7.32 - 7.60 (m, 11H), 6.96 (s, 1H), 3.91 (s, 3H), 3.56 (s, 3H), 3.45 (5, 3H); MS m/c 486.1
IvHHT

Example 137a: 6-{({(4-Chiorophenyii(hyvdroxy){i-methyl-1H-imidazol-5-yDmethvi}-3-

phenyviguinoline-2 4-dicarbonitrile

{4-Chlorophenyly(2.4-dichloro-3-phenviquinolin-6-vh{1-methyl- 1 H-imidazol-5-yhimethanol
(864 wmg, 1.75 muool, Exampic 11%a), Pdydba; (64.0 mg, 0.0698 wmmol), 1,1'-
bis{(diphenyiphosphinoferrocene {dppf, 77.4 mg, 0.140 mmol}, zinc cyanide (246 mg, 2.10
mmol}, and zinc nanopowder (27.4 mg, 8.419 mmol) were combined in a pressure tube, which
was then evacunated and back-filled with nitrogen {(twice}). N, N-dimethylacetamide (3.5 mbL) was
added and the mixture was heated in a 120 °C oil bath for 22 hours. The mixture was allowed to
cool to room temperature and was diluted with EtOAc and 2 N aqueons ammontum hydroxide.
The mixture was filtered through Celite®. The phases of the filtrate were separated and the
organic phase was washed with saturated aqueons Nallll The agueous extracts were back-
extracted once with EtOAc. The organic phase was dried (Na;S0y), filtered, and concentrated.
The residue was partially purified by flash column chromatography (silica gel, gradient §-3.5%
MeOH-DCM). The product was triturated with CH3CON. Further purification was accomplished
by flash column chromatography (silica gel, 20%-25% acctone-DCM) to afford the title
compound. 'H NMR {400 MHz, CDCl;) § 849 (d, /= 1.71 Hz, 1H), 8.21 {d, /= 9.05 Hz, 1H},
781 {dd, J=1.96,9.05 Hz, 1H), 7.57 - 7.69 (m, SH), 7.29 - 7.39 (m, 5H}, 6.37 (s, 1H), 5.11 {br.
<., 1H), 3.40 (s, 3H0); MS nve 476.0 [M+H]

Example 137a was purified by chiral HPLC (Chiralpak AD, 100% EtOH) to give 2 pure
enantiomers {elution order: Example 137¢ first, Example 137b second). The scparated
enantiomers were each converted to HCI salts as follows. A solution of cach in DCM was
treated with T N HCI in EO (3 equivalentsy and the mixfures were concentrated to provide

Examples 137b and 137¢.
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Example 137b: 'H NMR (400 MHz, DMSO-dg} § 9.15 (s, 1H), 8.39 (d, J = 8.80 Hz, 1H), 8.26
{d, J=1.96 Hz, 1H), 801 (dd, J= 1.96, 9.05 Hz, 1H), 7.94 (s, 1H), 7.73 - 7.83 (m, 2H), 7.63 -
7.73 {m, 3H}, 748 - 7.59 {m, 2H), 7.38 - 74& (m, 2H), 7.03 (d, J = 1.22 Hz, 1H}, 3.56 (5, 3H};
MS m/e 476.1 [M+H]".

Example 137¢c; 'H NMR (400 MHz, DMSO-de} § 9.17 (s, 1H), 839 (d, J= 8.80 Hz, 1H), 8.26
(d, J=1.71 Hz, I1H}, 801 (dd, J= 2.08, 893 Hz, 1H), 7.96 (s, 1H), 7.73 - 7.82 {m, 2H), 7.63 -
7.72 {m, 3H), 748 - 7.57 (m, 2H), 7.39 - 748 (m, 2H), 7.03 (d, J = Hz, 1H}, 3.56 (s, 3H);
MS m/e 476.1 [M+H]"

Example 138a: {4-Chiorophenyvh(1-methyl- 1 F-imidazob-8-yH(G3-phenyl-2 4-
bis(irifluoromethyDguinolin-6-yhmethanol
. N,f‘i?\\

N
o~ L
SR

o N R,

Isopropylmagnesium chloride (2.0 M in THF, 0.532 mL, 1.06 mmol} was added dropwisc to a
solution of 6-iodo-3-phenyl-2 4-bis(trifluoromethyliquincline (474 mg, 1.01 mmol, Intermediate
&, step d) in THF {1 mL) at -78 °C under an argon atmosphere. The mixture was stirred at -78
°C for 5 min, then was removed from the cold bath and was stirred for 15 min. Neat {4-
chlorophenyl}{ L-methyl- T H-imidazol-5-yhmethanone (246 mg, 1.12 mmol, Intermediate 18, step
b) was added followed by 1 mb THF to aid stirring of the thick rowxtare. The mixtore was stirred
at room temperature overnight. The reaction was quenched by addition of satorated aqueous
NH4Cl and extracted with EtOAc {(three times). The organic phase was dried (NaxSOy), filtered,
and concentrated. The residue was purified by fash column chromatography (silica gel, gradient
0-3% MeOH-DCM) to afford the title compound. "H NMR (400 MHz, CDCL) § 8.36 (4, J =
1.71 Hz, 1H), 829 (d, /= 880 Hz, 1H), 7.89 (dd, J = 1.59, 893 Hz, 1H), 741 - 7.52 (m, 3H),
738 (s, 1H), 7.32 - 7.37 {(m, 4H), 7.28 - 7.31 {m, 2H), 6.43 (s, 1H), 3.40 (s, 3H); MS mvc 562.0
IMHHT .
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Example 138a was purificd by chiral HPLC (Chiralpak AD, 95% heptane/5% EtOH) to give 2
cnantiomers {clution order: Example 138c first, Example 138b sccond).  The separated
enantiomers were cach converted to HCL salts as follows., A solution of gach in DCM was
treated with 1 N HCL in E4O (3 cquivalents) and the mixtures were concentrated. One of the
HC salts required further purification; it was re-converted to the frec base (saturated agucous
WaHCO/DCM extraction) and purified by flash column chromatography (silica gel, gradient §-

3% MeOH-DUCM) to afford example 138b.

Example 138h: 'H NMR (400 MHz, CDCL) § 8.32 - 8.39 (m, 1H), 8.28 {(d, J = 8.80 Hz, 1H),
7.89{dd, .F= 1.96, 880 Hz, 1H), 7.40 - 7.51 {m, 3H), 7.31 - 7.37 (m, SH), 7.27 - 7.31 (m, 2H),
6.41 (s, 1H), 3.39 (s, 3H); MS m/e 562.0 [M+H] .

Fxample 138¢ (HCI salt): "H NMR (400 MHz, DMSO-de} 6 9.19 (s, 1H), 842 (d, J=9.05 Hz,
TH), 8.23 (br. 5., 1H), 8.01 {dd, J= 1.83, 8.93 Hz, 1H), 7.86 (5, I1H}, 7.44 - 7.57 (1, SH), 7.35 -
744 (m, 4H), 7.05(d, J= 0.98 Hz, 1H), 3.57 (s, 3H); MS m/e 562.0 [M+H]".

Example 139: 4-Chloro-6-{(4-chlorophenyli(1.2-dimethyl-1 H-imidazol-5-
yii(hydroxyymethyl)-3-phenviguinoline-2-carbonitrilesTFA

The title compound was prepared using {(4-chlorophenvi(2,4-dichloro-3-phenylquinolin-6-
v, 2-dimethyl-1 H-imidazol-S-viymethano! (Example 15} in place of (4-chlorophenyi}2.4-
dichloro-3-phenylquinolin-6-y1)(1-methyl-1 4-imidazol-5-yviimethanol  using the procedure
deseribed for Example 137a, with the following exceptions.  After heating overnight, LUMS
analysis showed mainly mono- rather than di-nitrile.  In an attompt to convert to di-nitrile,
second portions of Pdydbas, dppf, and zine cyanide (amounts equal to the nitial loadings) were
added, the mixture was ¢vacuated and refilled with argon, and was again heated overnight in a
120 °C oil bath. The reaction work-up was as described for Example 137a, but the title

compound was isolated by RP-HPLC (10-90% CH;ON-HG, 0.1% TFA, first run; 50-80%
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CH:CN-FLO, 0.1% TFA, second run). 'H NMR (400 MHz, CDCLy) 8§ 8.35 (4, /= 1.71 Hz, 1H),
821 (d, J= 8.80 Hz, 1H), 7.87 (dd, J = 1.96, 9.05 Hz, 1H), 7.52 - 7.63 (m, 3H), 7.41 - 7.48 (m,
TH). 7.36 (s, 4H), 6.50 (s, 1H), 3.49 (s, 3H), 2.54 (s, 3H); MS m/e 499.0 [M+H]'.

Example 1446 (2,4-Dichloro-3-phenviguinolin-6-vij{ I-methyi-1 H-imidazol-5-y{(2-

methyithiazol-4-viimethanol

To a Z-necked flask containing 6-bromo-2,4-dichloro-3-phenviguinoline {200 mg, .57 mmol,
fntermediate 1, step ¢} was added THF (15 mL} to give a homogencous clear solution. The
sohution was cooled to -75 °C and #-Buli (2.5 M in hexanes, 0.20 mL, 0.50 mmol) was added
which resulted in an immediate brownish homogencous solution. After 2 min, a solution of {1~
methyl-T H-imidazol-S-y1 i 2-methylthiazol-4-viymethanone (118 mg, 0.53 mmol, Intermediate
38, step b} in 2 mi of THF was added and the brown color faded to a light greenish-brown color.
The mixture was maintained at =75 °C for 10 min then replaced with a ice-bath. Upon warming
to 0 °C a dark purple color resulted. The mixture was quenched after 25 min with MeOH (2 mL)
and saturated NH4Cl solution and extracted with EtOAc {4 x 50 mL). The combined organics
were washed with brine, dried over MgSOy, filtered and concentrated to provide an amber oil.
Chromatography on silica gel {20-30% acctone-DCM increasing gradient to 5% MeOH-DCM)
afforded the title compound as a white sohid. "H NMR (500 MHz, CDCL) 0 8.39 {(d, /= 1.8 Hz,
1H), 8.06 (d, /= 8.8 Hz, 1H}, 7.84 (dd, /= 8.8, 2.0 Hz, 1H)}, 7.58 — 7.44 {m, 3H}, 742 (s, 1H),
7.37 - 7.29 {m, 2H), 6.63 (s, 1H), 6.38 {s, 1H), 346 (d, /= &8 Hz, 3H), 2.71 (5, 3H). MS m/c
481.0/483.0 [M+H]".

Example i4i: {2-Chlors-i-methyl-1 H-imidazol-S-yl){d-chiorephenyi}(2.4-dickiore-3-

phenyviguinolin-6-vijmethanol
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To a 2-necked flask containing 6-bromo-2.4-dichloro-3-phenylguinoline (500 mg, 1.42 mmol,
Intermediate 1, siep ¢) was added THF (25 mL) to give a homogeneous clear solution. The
solution was cooled -78 °C and #-Buli (2.5 M in hexanes, 0.50 mL, 1.25 mmol} was added
which resulied in an immediate brownish homogeneous solution. After 2 yoin, a solution of (2-
chloro-l-methyl-1 H-imidazol-5-yh{4-chlorophenylymethanone (400 mg, L5357 mmol,
Intermediate 39) in 10 mL of THF was added and the brown color faded to a light yellow color.
The reaction mixture was maintained at =75 °C for 10 min then replaced with a § °C ice-bath.
The reaction was quenched after 25 min with MeOH (2 mb) and NH4Cl solution. The aqueous
portion was extracted with EtOAc (3 x 50 mL}. The combined organics were washed with brine,
dried over MgSQ,, filtered and concentrated to provide a white solid. Chromatography on silica
gel (20-30% EtOAc-DCM) afforded the title compound as a white solid. "H NMR {400 MHz,
CDCLOR3L(d, /=20 Hz, 1H), 801 ¢(d, /=88 Hz, 1H), 768 (dd, 7=R89, 2.1 Hz, TH), 7.58 -
7.46 {m, 3H), 7.41 - 7.28 {m, 6H), 6.22 (s, 1H), 4.23 (s, 1H)}, 3.37 (s, 3H), 1.62 {8, 3H). MS m/e
528.0/529.0/ 529.9/532.0 [M+H]".

Example 142: (2, 4-Dichlore-3-phenyiguinolin-6-vh(2,6-dimethyipyridin-3-yh{{-methyl-1H-

imidazol-S-vhmethanol

To a Z-necked flask containing 6-bromeo-2,4-dichloro-3-phenviguinoline {450 mg, 1.27 mmol,
fntermediate 1, step ¢} was added THF (15 mL} to give a homogencous clear solution. The
sohution was cooled to =75 °C and n-BuLi (2.5 M in hexancs, 0.45 mL, 1.1 mmel} was added

which resuited in an immediate brownish solution.  After 2 min, 8 sclution of (2,6~
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dimethylpyridin-3-yl( 1 -methyl-1 A-imidazol-5-yhmethanone (270 mg, 1.26 mmol, Intermediate
44, step by in 2 mb of THF was added and the brown color faded to a lighter greenish-brown
color. The mixture was maintained at -75 “C for 5 min, then replaced with a § °C ice-bath. The
mixture was guenched after 25 min with a saturated NH4Cl solution and extracted with EtOAc (3
x 50 mL). The combined organics were washed with brine, dried over MgSO,, filtered and
concentrated. Chromatography on silica gel (20-50% acetone-DCM inereasing gradient to 5%
MeOH-DCM) afforded the title compound as a pale yellowish solid. 'H NMR (500 MHz,
CDCL) 8 8.33 (d, J= 1.9 Hz, 1H), 7.99 (4, J = 8.8 Hz, 1H), 7.6] — 7.45 (m, 4H), 7.36 {m 3H),
706¢(d.7=53Hz IH), 694 (d, J=53 Hz, 1H), 620, 1H), 433 (s, IH}, 3.50 (s, 3H}, 2.52 (4,
J=12.5Hz, 3H), 2.42 (s, 3H). MS m/e 489.1/491.1 [M+H]"

Example 143: (2.4-Dichlore-3-phenyiquinolin-6-yD(2.4-dimethyithiazol-5-yH(1-methyl- 154~

imidazol-5-yhimethanol

To a 2-necked flask countaining 6-bromo-2,4-dichloro-3-phenylquinoline (450 mg, 1.27 mmol,
Intermediate 1, step ¢} was added THF (15 mL) to give a homwogeneous clear solution. The
solution was cooled to -73 °C and »-Buli (2.5 M in hexanes, 0.45 wlL, 1.13 mmol) was added
which resulted in an imamediate brownish homogeneous solufion. After 2 min, a solution of (2,4-
dimethyithiazol-S-yI i I-methyl- 1 H-imidazol-5-ylimethanone (350 mg, 1.58 mmol, Intermediate
41, step by in 4mL of THF was added and the brown color faded to a light greenish-brown color.
The reaction was maintained at =75 °C for 5 min then replaced with a ¢ °C ice-bath. The mixtare
was quenched after 25 min with NHyCl sohution. The aqueocus portion was extracted with EtOAc
(3 x 50 mL). The combined organics were washed with brine, dried over MgSQ,, filtered and
concentrated to provide an amber oil. Chromatography on silica gel (20-50% acctone-DCM
increasing gradient to 5% MeOH) afforded the title compound as a pale vellowish solid. 'H
NMR (506 MHz, CDClL)y 6 8.35(d, /=19 Hz, 1H), 8.03 {d, /= &8 Hz, 1H), 7.79 (dd, /= &.8,
2.1 Hz, 1H), 7.59 - 7.41 {m, 3H)}, 740 — 731 {(m, 2H), 728 (d, J = 6.4 Hz, 1H), 6.44 (s, 1H},
5.46 (s, 1H), 3.48 (s, 3H), 2.56 (s, 3H), 2.13 (s, 3H). MS m/e 495.0/497.0 [M+H]".
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Fxample 144: (4-Chlorophenvh(2.4-dichlore-3-phenyiguinolin-6-vh{i-methyi-15-1,2.3-

trinzol-S-yDimethanol

To a 2-necked flask containing 6-bromo-2.4-dichloro-3-phenylguinoline (250 mg, 0.71 mmol,
Intermediate 1, step ¢) was added THF (10 mL) to give a homogencous clear solution. The
solution was cooled to -78 °C and #-Buli (2.5 M in hexanes, 0.25 mb, 8.63 mmol} was added
which resulicd in an immediate brownish homogeneous solution. After 2 min, a solution of (4-
chlorophenyl){ 1-methyl-1H-1,2,3-triazol-5-yhmethanone (180 mg, 0.811 mumol, Intermoediate 42,
step ¢) in 3 mL of THF was added and the brown color immediately faded to a light vellow color.
The mixture was maintained at -73 °C for 5 min then replaced with a 0 °C ice-bath. The mixture
was gquenched afier 35 min with a saturated NH4Cl solution and extracted with EtOAc (3 x 50
mb). The combined organics were washed with brine, dried over MgSOy, filtered and
concentrated to provide a white solid. Chromatography on silica gel (5-30% EtOAc-DCM)
provided the title compound as a white solid. 'H NMR (500 MHz, CE,ChL) 8 826 (d, /= 2.0 Hz,
1H), 8.02¢d, J=8.8 Hz, 1H), 7.68(dd, J=89,2.1 Hz, 1H), 7.58 - 746 {m, 3H), 741 - 723 {m,
TH), 6.98 (s, 1H), 3.82 (5, 3H). MS m/e 495.0/497 .(/496.0/498.0 [M+H] .

Example 145: (4-ChlorophenyD(2 4-dichlore-3-phenyiguinolin-6-yH{1 ~methyi-2-

{(methyithio)-1H-imidazol-5-yDmethanol
MeS

To a Z-necked flask containing 6-bromo-2,4-dichloro-3-phenylquinoline {255 mg, .72 mmol,
Intermediate 1, step ¢} was added THF (16 mL) to give a homogeneous clear solution. The
sohution was cooled to -75 °C and »-Buli (2.5 M in hexanes, 0.28 mL, (.69 mmol) was added
which resubted in an immediate brownish homogencous solution. After 2 min, a solution of (4-
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chlorophenyl¥{ 1-methyl-2-(methylthio)-1H-imidazol-5-yimethanone  (US  patent  application
20050250948y (210 mg, 0.787 mmol) in 4 mbU of THF was added and the brown color
immediately faded to a light green-yellow color. The reaction mixture was maintained at -75 °C
for 5 min then replaced with a 0 °C ice-bath. The reaction mixture was quenched after 35 min
with a saturated NHyCl selution and cexiracted with EtOAc (3 x 50 mL). The combined organics
were washed with brine, dried over MgS0,, filtered and concentrated to provide a white solid.
The crude material was triturated with DCM and MeOH (~5:1) to afford the title compound as a
white solid. 'H NMR (500 MHz, McOD) & 8.27 (d, J = 1§ Hz, 1H), 8.00 (d, /= 8.9 Hz, 1H),
7.87{(dd, J=8.9, 2.1 Hz, iH), 7.59 - 742 (m, 3H), 742 - 7.27 {m, 6H), 6.30 {5, 1H), 3.41 (s,
3H}, 2.53 (s, 3H). MS m/e 540.0/541.0/544.0 [M+H] .

Example 146: (2.4-Dichloro-3-phenylguinolin-6-v){1-methyl-1 H-imidazol-5-vH{2-

methyibenzold]oxazol-S5-yviimethanol

To a 2-necked flask containing 6-bromo-2,4-dichloro-3-phenylguinoline (255 mg, 0.720 mmol,
Intermediate 1, step ¢y was added THF (10 mL} to give a homogencous clear sohition. The
solution was cooled to -75 °C and »-Buli (2.5 M in hexanes, (.28 mL, .69 mmol) was added
which resulicd in an immediate brownish homogencous solution. After 2 min, a solution of (1-
methyl-1 H-imidazol-5-y1}(2-methylbenzo[dljoxazol-5-yUmethanone (175 mg, 0.781 mmol,
Intermediate 43, stop b} in 5 mbL of THF was added and the brown color immediately became a
darker brown suspension. The reaction was maintained at -75 °C for 5 min then replaced with a
0 °C ice-bath. As the reaction warmed up, the dark brown suspension became lighter in color
and more homogeneous. After 10 min, the rcaction mixture became an orangish homogeneous
solution.  The mixture was quenched after 3 hours with saturated NHsCl solution and extracted
with EtOAc {3 x 50 wl). The combined organics were washed with brine, dried over MgiQy,
filicred and concentrated. Chromatography on silica gel (3-5% MeOH-DCM increasing gradient

to 2 M Nz MeOH-DCM) provided the title compound as an off white solid. 'H NMR {500
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MHz, CDCL) 8 8.34 (d, /= 1.9 Hz, 1H), 7.98 (d, J = 8.8 Hz, 1H), 7.75 (dd, /= 8.9, 2.0 Hz, 1H),
7.61 (d, J= 1.6 Hz, 1H), 7.56 — 7.46 (m, 3H), 7.39 (d, J = 8.5 Hz, 1H), 7.36 — 7.27 (m, 4H), 6.34
(s, 1H), 3.38 (s, 3H), 2.62 (s, 3H). MS nv/e 515.0/517.0 [M+HT".

Example 147: (4-Chlerophenyh (2 4-dichioro-3-phenyiguinelin-6-vi{(1-(3-methoxypropyl)-

1H-imidazol-5-yhimethanol

—0 N
e i~
NN C
NS
S
o FNE N

To a 2-necked flask containing 6-bromo-2.4-dichloro-3~-phenviguinoline {255 mg, 0.72 mmol,
Intermediate 1, step ¢) was added THF (10 mL) to give a homogencous clear solution. The
solution was cooled to -75 °C and #-Boli (2.5 M in hexanes, 0.26 mL, 0.65 mmol) was added
which resulted in an immediate orange-brown homogeneous solution. After 2 min, a solution of
{4~-chloropheny¥ I-(3-methoxypropyl)- 1 H-mmidazol-5-yhmethanone (230 g, 0.825 mmoly m 4
mkb of THF was added and the orange-brown color immediately faded to a light greenish-veliow
sohution then to a light orangish solution. The reaction was maintained at -75 °C for § min then
replaced with a 0 °C ice-bath. After 30 min the ice-bath was removed and the reaction was
stirred at 22 °C. The reaction mixture was quenched after 1 hours with saturated NH,Cl solution,
and extracted with EtOAc {3 x 50 mL). The combined organics were washed with brine, dried
over MgSQ,, filtered and concentrated. Chromatography on silica gel (13-25% acctone-DCM)
provided the title compound as a white amorphous solid. 'H NMR (500 MHz, CD,Ch) 5 8.28 (4,
J=19 Hz, 1H), 798 (d, /=88 Hz, 1H}, 7.75 {dd, 7 = 8§, 2.0 Hz, 1H), 7.60 ~ 744 {m, 4H),
744 723 (m, 6H}, 6.22 (s, 1H}, 5.72 (s, 1H}, 5.36 - 5.22 (m, 2H)}, 3.79 {t, /= 6.9 Hz, ZH}, 3.31
~3.12 (m, SH)}, 1.97 — 1.74 {m, 2H). MS m/e 552.1/554.1 [M+H] "

Fxample 148: (2,4-Dichioro-3-phenyiquinoelin-6-yD(1-methyi-1 H-imidazol-S-yD{guinelin-4-

yhmethanol
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To a 2-necked flask countaining 6-bromo-2,4-dichloro-3-phenylquinoline (250 mg, 0.71 mmol,
Intermediate |, step ¢) was added THF (8 mL) to give a homogencous clear solution. The
solution was cooled to -753 °C and »-Buli (2.5 M in hexanes, 0.26 wlL, 0.65 mmol) was added
which resulted in an immediate orange homogeneous solution. After 2 min, a solution of (1-
methyl- 1 H-imidazol-5~-y{quinohn~-4-ymethanone (190 mg, 0.800 mmol, Intermediate 44, siep
by in 3 mbL of THF was added and an immediate color change to a greenish-brown mixture
resulted. The reaction was maintained at -75 °C for 5 min then replaced with & 0 °C ice-bath.
The reaction was quenched after 45 min with saturated NHyCl solution and extracted with
EtOAc (3 x 50 mL). The combined organics were washed with brine, dried over MgSQy, filtered
and concentrated. Chromatography on silica gel (30% acetone-DUM increasing gradient to 10%
MeOH-DCM) provided the title compound as a white solid. 'H NMR (500 MHz, CDCls) 6 .82
{d, f=4.6 Hz, 1H), 848 (d, /= 1.6 Hz, 1H)}, 826 (d, /= 8.5 Hz, 1H}, 8.14(d, /= 84 Hz, 1H),
797 (d, J= 8.8 He, 1H), 7.70 - 7.60 (m, 2H), 7.58 -~ 7.43 (m, 3H), 7.43 - 730 {m, 4H), 6.99 {d,
J=45Hz, 1H), 6.21 (s, 1H), 5.11 (s, 1H), 3.51 (5, 3H). MS m/e 511.0/512.0/513.0/514.0/515.0
IMAHT .

Example 149: (24-Dichloro-3-phenylguinolin-6-vhH(2,4-dimethyithiazol-5-yh{1-methy-1 8-

1,2,3-triazol-8-yhmethanol

To a 2-necked flask containing 6-bromo-2.4-dichiore-3-phenylquinoline {25¢ mg, 8.71¢ mmol,
Intermediate 1, step ¢} was added THF (106 mL)} to give a homogencous clear solution. The
solution was cooled to -75 °C and »-Buli (2.5 M in hexanes, 0.28 mL, 0.70 mmol} was added

which resulted in an immediate orange homogeneous solution. Afier 2 min, a solution of 2,4-
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dimethylthiazol-5-yl)(1-methyl-1 71,2, 3-triazol-5-ymethanone (200 wmg, 0.897 mmol,
Intermediate 45, step by in 7 mbL of THF was added. After 5 min the dry-ice bath was replaced
with a § °C ice-bath. The reaction was quenched after 45 min with NH4Cl solution, extracted
with EtOAc (3 x 50 mL). The combined organic layer was washed with brine, dried over
MghQy, filtered and concentrated. Chromatography on silica gel (10% EtOAc-DCM, 5%
MeOH-DXCM) provided the title compound as a light tan solid. 'H NMR (500 MHz, CDChL) 8
832(d, J=20Hz, IH}, 809¢d, /=89 Hz, 1H), 7.73(dd, /=89, 2.2 Hz, 1H), 7.58 - 7.46 (u,
3H), 7.33 (m, 2H), 7.20 (s, 1H}, 4.38 (s, 1H), 3.94 (s, 3H), 2.58 {5, 3H}, 2.16 {5, 3H). MS w/e
496.0/ 498.0 [M+H]"

Example 15¢: 6-{(2,4-Dimethylthiazol-5-yD{hydroxy)(i-methyl-1 H-1,2,3-triazol-5-

yhimethyl}-3-phenviguineline-2,4-dicarbonitrile

Stmilar to the procedure described in the Eur. J. Org. Chem. (2088), 563. To a large microwave
vial was added (24-dichioro-3-phenylguinolin-6-yi)2,4-dimethylthiazol-5-yl){ {-methyl-14-
1,2, 3-triazol-5-yhmethanol (100 mg, 0.200 mmol, Example 149), zinc cyanide (75 mg, 0.64
mmol), 2-dicyelobexyiphosphino-2',47,6"-trisopropyibiphenyl (X-Phos, 25 mg, 0.52 mimol), zine
powder (2 mg, 0.031 mmol), Pdy{dba); (60 mg, 0.66 munol} followed by N N-dimethylacetamide
{3 mL, degassed with Ny for 10 min). The vial was sealed and evacuated. The mixture was
heated to 120 °C in an oil bath. After 1.5 hours, the mixture was filtered while still warg
through Celite® and rinsed with EtOAc. The light vellow effluent was concentrated and the
W, N-dimethylacetamide was partially rewoved under high vacuum. The crude material was
chromatographed on silica gel (3-8% MeOH-DUCM) to provide the product along with residual
DMA, which after trituration with Et;O and hexane gave the title compound as a pale yvellow
foam. 'H NMR (500 MHz, CDCL) 6 £.54 (s, 1H). 8.27(d, J= 8.9 Hz, 1H), 7.81 (d. 7= 9.0 Hz,
1H), 7.71 ~ 7.54 {m, 5H), 7.12 (s, 1H), 6.10 (s, 1H), 3.97 (s, 3H), 2.58 (d, J = 18.6 Hz, 3H), 2.14
{s, 3H). MS m/e 478.1/479.1 [M+H]".
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Example 151: (4-Chioro-3-phenyl-2-(pyridin-3-yvhguinolin-6-vi}{4-chioropheny{pyridin-3-

viimethanol

A mixture of {4-chlorophenyl}(2,4-dichloro-3-phenylquinolin-6-y ) pyridin-3-ylymethanot {75
mg, G.15 mmol, Example 173, 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yhpyridine (37 mg,
818 mmol), PACL{dppt) (11 mg, 0.015 mmol) and KCO5 (42 mg, 0.30 mmol} in 10 mL of
dioxane was combined with 2 mL of water and heated to 70 °C. After 3 hours, the reaction
mixture was cooled to room temperature, diluted with EtOAc, and washed with water. The
organic phase was dried over NaySQOy, filtered and concentrated. The residue was purified on an
ISCO wsing 8-10% mcthanol in ethyl acetate and fyophilized to give the title compound as a
white solid. 'H NMR (400 MHz, CDCL) 8 = 8.60 (s, 1 H), 8.55 (d, J=4.0 Hz, | H), 8.45 (d,
J=35Hz, T HYL827-834 (m, 2H), 815 (d, /=86 Hz, 1 H), 7.73 (dd, J=8.6, 2.0 Hz, 2 H}, 7.58
(d, /=7.6 Hz, 1 H), 7.28 - 7.36 (m, 8 H), 7.08 - 7.16 {m, 3 H}; MS m/e 534.8 [M+H]"

Example 152: {4-Chloro-3-phenyi-2-(pyrimidin-S-yhguinolin-6-y){4-

chlorophenyD(pyridin-3-yhmethanol

A mixture of {(4-chlorophenyl}(2.4-dichloro-3-phenyiquinolin-6-yi})(pyridin-3-yhmethanol (75
mg, 8.15 mmol, Example 17}, pyrimidin-5-yvlboronic acid (23 mg, 0.18 mmol}, PACL{dppt) (11
mg, 0.015 mmol) and K,CO3 (42 mg, 0.30 munol} in 10 mL dioxanc was combined with 2 mL of
water and heated to 70 °C. After 3 hours, the reaction mixture was cooled to room temperature,
diluted with EtOAc, and washed with water. The organic phase was dried over WNap SOy, filtered

and concentrated. The residue was purified on an ISCO using 0-10% methanol in ethyl acetate
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and lyophilized to give the title compound as a white solid. 'H NMR (400 MHz, CDCL) 8 =
9.06(s, 1 H),8.64 (5,2 H),8.60(d, =20Hz, 1 H), 8.57(d, /=3.0Hz {1 H),835(d, /=2.0Hz 1
H), 8.17(d, =86 Hz, 1 H), 7.69-7.78 {m, 2 H), 7.27 - 742 (m, 8 H), 7.19 {dd, /=63, 2.8 Hz, 2
H); MS m/e 535.8 {M+H]} .

Example 183a: (4-ChlorophenyD(Z.4-dichioro-3-(2-chlsrophenyhguinolin-6-yD{(1-methyl-

tH-imidazol-S-yviimethanol

p-Buli (2.5 M} (1.8 mL, 447 mmol} was added to a solution of 6-bromo-2 4-dichloro-3-(2-
chlorophenyhquinoline (1.6 g, 4.2 mmol, Intermediate 2, step ¢} in THF (10 mL} at -70 °C, and
stirred at -60 °C ~ -50 °C for 1 hour. Then (4-chlorophenyD{1-methyl-1H-imidazol -5-
vhmethanone {0.75 g, 3.4 mmol, Intermediate 18, step by in THF (50 mb} was added and stirred
at -60 °C ~ -50 °C for an additional 30 min before the mixture was warmed to 40 °C and stirred
for 12 hours. The reaction was quenched by adding water at room temperatare and stirred for 15
min, concentrated and cxtracted with EtOAc (3x2( mL}. The combined organic phase was
concentrated and purified by silica gel column chromatography (eluted by McOH/BCM = 1/200
to 1/40) and recrystallization from EtOAc to give the title compound as a white solid. 'H NMR
{360 MHz, CD;0D): 6 829-8.27 {(m, 1H), 8.04 {d, /= 9.0 Hz, 1H), 7.92-7.89 (m, 1H), 7.70 {s,
1H), 7.62-7.59 (m, 1H), 7.52-7.48 {m, 2H), 7.39-7.36 (m, 5H), 3.48 (s, 3H); MS m/c [M+H] =
528.

Example 153a was purified by chiral HPLC {Chiralcel OJ, 95% CO,/5% (MeOH + 0.2%
isopropylamine} — 60% CO,/40% (MeOH + 0.2% isopropylamine}] to give 4 diastercomers
{clution order: Example 1533b first, Example 153c¢ third, Example 153d fourth) which were cach
further purified by Ci18 HPLC (20% to 100% CH-CN, with 0.1% TFA throughout} to provide,
after lvophilization, the TFA salts as Examples 153b, 153c¢, and 1534d.

a2
<
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Example 153b: "H NMR {400 MHz, McOH-dy) & 8.97 (s, 1H), 8.36 {(d, /= 2.02 Hz, 1H), 8.0%
(d, /= 8.59 Hz, 1H), 7.89 (dd, J= 227, 8.84 Hz, 1H), 7.61 {d, /= 7.58 Hz, 1H}, 7.34 - 7.56 (m,
&H), 6.96 (s, 1H), 3.70 (s, 3H): MS m/e 527.7 [M+H]".

Example 153¢: 'H NMR (400 MHz, McOD) § 9.00 (s, 1H), 831 (d, /=171 Hz, 1H), 8.10(d, J
= §.80 Hz, 1H), 7.93 {(dd, = 1.83, 893 Hz, 1H), 7.58 - 7.65 (m, 1H}, 7.40 - 7.57 {m, 6H}, 7.37
(dd,.J=1.83,7.21 Hz, 1H), 6.94 - 7.02 {m, 1F), 3.71 (s, 3H): MS m/e 527.7 iIM+HT'.

Example 1534d: "H NMR {400 MHz, McOH-dy) 8 899 (s, 1H), 8.37 {d, ./ = 2.02 Hz, 1H), 8.09
(d,J=9.09 Hz, 1H), 7.89 (dd, J=2.02, 9.09 Hz, 1), 7.61 {d, J=7.58 Hz, 1H), 7.34 - 7.58 (m,
TH), 6.97 (s, 1H), 3.71 (s, 3H); MS m/c 528.0 [M+H] .

Example 154: (24-Dichlore-8-fluore-3-phenyiguinolin-6-yB(1-methyl-1 H-imidazol-5-
yiXpyridin-3-yDmethanolTFA

~

A sohation of 3-todopyriding (24.6 mg, 0.12 mmol) in DCM (§.25 wmb} was stirred at room
temperature while iIPrMgCI-LiCH (0.1 mL, 1.2 M in THF, (.12 mmol) was added dropwise over
~30 sce under argon.  After ~10 min at room tomperature, the yvellow solution was added
dropwise over ~30 sec at room temperature to a mixture of (2.4-dichloro-8-fluore-3-
phenviguinolin-6-yh( 1 -methyl-1 H-imidazol-5-yhmethanone (257 mg, 0.0642 mmol,
Intermediate 46, siep ¢) in LaCh-2LiCH(0.126 mL, 8.56 M in THF, 0.0706 mmol). The reaction
was then stitred at 40 °C for 45 nun, quenched with T M NaHCO: (2 i) and extracted with
EtOAc (2 x 4 ml). The combined organic layers were dried (NapSOu), filtered, and
concentrated. The residue was purified by C18 HPLC (20% to 100% CH;CON, with 0.1% TFA
throughout) to provide, after lyophilization, the title compound as a white solid. "H NMR {400

MHz, MeOH-dy) 8 9.02 (s, 1H}, 868 (s, 1H}, 8.64 (d, /=455 Hz, 1H), 8.11 {5, 1H), 798 (d, J=
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9.09 Hz, 1H), 7.71 (dd, /= 2.02, 11.12 Hz, 1H), 748 - 7.63 (m, 4H), 7.32 - 738 {m, 2H), 7.13
{s, 1H), 3.72 (s, 3H); MS mv/e 479.1 [M+H]".

Example 185:  (24-Dichioro-8-fluorc-3-phenviguinolin-6-yi{(1-methyi-1 H-imidazol-5-
yh{(pyridin-4-yi)methanolTFA

RN

2N
ci

& :;}/m_i N

A shasrry of (2 4-dichloro-8-fluoro-3-phenylquinoiin-6-yI}{ I -methyl-1 H-imidazol-S-ylimethanone
(33.2 mg, 0.083 mmol, Intermediate 46, step ¢} and 4-iodopyridine (33.3 mg, 0.162 mmol) in
THF (0.5 mL) was stirred at ~-70 °C while n-Buli (0.0627 mL, 2.59 M in hexane, 0.162 mmol)
was added dropwise under argon over | min.  The resulting peach-colored shurry was
immediately removed from the ~-70 °C bath and stirred at ambicnt conditions. After 15 min, the
dark homogeneous solution was quenched with | M NaHCO; (1 mL) and extracted with EtOAc
{1 x &6 mL}). The organic layer was dried {INaxSOy), filtered, and concentrated. The residuc was
purified by CI8 HPLC (30% to 90% CHRCN, with 0.1% TFA throughout) to provide, after
lyophilization, the title compound as a white solid. 'H NMR (400 MHz, MeOH-ds) 8 8.96 (s,
1H}, 8.66(d, J=556Hz, 2H), S12 (5, 1HYL 772 {d, 7= 11.12 Hz, 1H), 7.47 - 7.64 {m, 5H}, 7.35
(d,J=7.58Hz 2H), 7.13 (s, 1H}, 3.69 (s, 3H); MS m/e 479.1 [M+H]".

Example 156: {2,4-Dichlore-8-methylk-3-phenyiquinolin-6-yH(i-methyl-1 H-imidazol-5-
vi}6-methyipyridin-3-yiimethanoleTFA

A solution of S-bromo-2-roethylpyridine (20.7 mg, 0.12 mmol} in THF (0.25 mL) was stirred on
an ice bath while iIPrMgCLLiCH(0.1 mL, 1.2 M in THF, 0.12 mmol} was added dropwise over

~15 sec under argon.  Affer stirring at room temperature for [-2 min, the dark yellow solution
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was stirred at 35 °C for 15 min. The dark red amber reaction was then cooled to room
temperature and added in one portion over ~5 sec to a slurry of (2,4-dichloro-8-methyl-3-
phenviguinolin-6-yh{1-mucthyl- 1 H-imidazol-5-yhmethanone . (321 mg,  0.081 mmol,
Intermediate 48, step by in THF (0.16 mL) at room temperature. After stirring for 1-2 min at
room temperature, the light amaber reaction was stirred at 55 °C for 22 min, and was then cooled
to room temperature, quenched with 5 M NH,CL (1 mL) and extracted with EtOA¢ (2 x 3 mL).
The combined organic lavers were dried (Na,SO,), filiered, and concentrated. The residoe was
purified by CIR HPLC (20% to 100% CH:ON, with 0.1% TFA throughout} to provide, after
Iyophilization, the title coropound as a white solid. 'H NMR (400 MHz, MeOH-ds) 5 9.00 (s,
1H)}, 857(d, /=2.02 Hz, 1H), 8.17 {(d, /= 2.02 Hz, 1H), 8.01 (dd, /=227, 834 Hz, 1H}, 7.73
{s, 1H), 7.45 - 7.62 {m, 4H}, 7.29 - 7.37 {m, 2H), 7.09 (s, 1H)}, 3.71 (s, 3H), 2.77 (s, 3H}, 2.65 (s,
3H); MS nve 489.1 [M+H] .

Example 187: (24-Bichlero-8-methyl-3-phenyiguinolin-6-vi{6-methylpyridin-3-vE{1 H-

pyrro}-3-yhmethanolTFA

ellow mixiure of (2.4-dichloro-s~-methyl-3-phenylguinolin-6~-yl}{(6-methylpyridin-3-

A pale
yvhoethanone (315 mg, 0.0773 mwmol, Imtermediate 47 step ¢} and  3-bromo-i-
(triisopropylsilyl - H-pyrrole (30.6 mg, 0.101 mmol) in THF (0.36 mL} was stirred at -7¢ °C
under argon while n-Buli (3.0589 mb, 1.59 M in hexane, 0.0936 mmol) was added dropwise
over ~30 sec. The reaction immediately turned dark brown and was stirred for an additional 5
min at ~70 “C before transferring it to an ice bath. The resulting dark solution was stirred at ¢ °C
for 6 min, removed from the ice bath and stured at ambient temperature for S min, and the
homogeneous amber red solution was then quenched with 5 M NHyCl (1 mL) and extracted with
EtOAc {2 x3 mL). The combined organic layers were dried (NapyS(y), filtered, and concentrated.
The residue was dissolved in THF (0.6 mL) and treated with TBAF (0.116 mL, 1 M in THF,
$.116 mmol} in one portion at room temperature, and stirred at room temperature under air for 30

min. The reaction was then partitioned with | M NaHCO;: (3 mL) and EtOAc (3 mL), and the
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aqueous layer was extracted with EtOAc (I x 3 mL). The combined organic layers were dried
{Na,8Qy), filtered, and concentrated. The residue was purified by Ci8 HPLC (20% to 100%
CH:CN, with 8.1% TFA throughout) to provide, after lyophilization, the title compound as a
yellow solid. 'H NMR (400 MHz, DMSO-de} 5 10.85 (s, 1H), 8.60 (s, 1H), .19 (s, 1H), 8.09
{br.s., TH}, 7.75 (s, 1H), 745 - 7.59 (m, 3H), 7.31 - 7.45 (m, 3H}, 6.82 {s, 1H)}, 6.74 (br. 5., I1H),
6.36 (s, 1H), 5.98 (s, 1H), 2.65 (s, 3H), 2.61 (5, 3H); MS mv/e 474.1 [M+H].

Example 158: {2,4-Bichloro-8-methyk-I-phenyiguinolin-6-y N 6-methylpyridin-3-yH (G-

methyithiophen-2-viimethanol

A vellow mixhwe  of (24-dichloro-8-methyl-3-phenyviquinolin-6-yI}{6-methylpyridin-3-
vhimethanone (35 mg, 0.0859 mmol, Intermediate 47, step ¢} and 2-bromo-3-methylthiophene
(25.2 mg, 0.142 mmol} in THF (0.52 ml} was stirred at ~-70 °C under argon while n-Buli
{.0811 mL, 1.59 M in hexane, 0.129 mmol} was added dropwise over 1.5 min. The reddish-
amber reaction was stirred for an additional 15 min at ~-70 °C before transferring it to an ice
bath. The resulting solution was stirred at ¢ °C for 5 min, and was then quenched with 5 M
NH,CH(E mL} and extracted with EtOAc (2 x 3 mb}. The combined vellow organic layers were
dried {Na,8C;), filtered, and concentrated. The residue was purified by CI8 HPLC (20% to 100%
CH5CN, with 0.1% TFA throughout} and then, afier neutralization, further purified with flash
chromatography with a 2% EtOAc/heptance to 100% EtOAc gradient to yield the title compound
as a white powder. "H NMR (400 MHz, McOH-d4) 0 8.38 - 8§.46 {m, 1H), 8.08 (s, 1H)}, 7.78 (s,
1H), 7.73 (dd, 7= 2.08, &19 Hz, 1H), 7.43 - 7.57 (m, 3H}, 7.26 - 738 {m, 3H), 7.22{d, J = 5.13
Hz, 1H), 6.93 (d, J = 5.13 Hz, 1H), 2.73 (s, 3H), 2.54 (s, 3H), 1.97 (s, 3H); MS m/e 505.0
IMAHT .

Example 159: (2,4-Dichlore-8-methylk-3-phenyiguinolin-6-yH{({-methyl-1 H-imidazol-5-
yhH(2-methyipyridin-4-viimethanoleTFA

2
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A vellow mixture of (2.4-dichloro-8-methyl-3-phenvigquinolin-6-yh{1 -methyl-1 H-imidazol-5-
yvhiethanone (35 mg, 0.0883 mmol, Intermediate 48, step by and 4-bromo-2-methylpyridine
(27.2 mg, 0.158 mmol} in THF (0.52 mL) was stured at ~-70 °C  under argon while n-Buli
{0.0833 mL, 1.59 M in hexane, 0.132 romoly was added dropwise over 1.5 min. The reddish-
amber reaction was stirred for an additional 15 nun at ~-70 °C before transferring it to an ice
bath. The resulting dark sohution was stirred at § °C for 5 min, and was then quenched with 1
mb, 5 M NHyCl and extracted with EtQAc (2 x 3 mb). The combined yellow organic layers
were dried (NapySOGy), filtered, and concentrated. The residue was purified by C18 HPLC (0%
to 100% CH;ON, with 0.1% TFA throughout} to provide, after tyophilization, the title compound
as a hight peach-colored solid. "H NMR {400 MHz, McOH-d) 6 9.04 (s, 1H), 8.64 (d, /= 5.87
Hz, 1H), 8.25 (s, 1H), 7.85 (s, 1H), 7.77 (br. 5., 2H), 7.44 - 7.58 {m, 3H), 7.32 {d, J = 6.60 Hz,
2H, 7.21 (s, 1), 2,70 (s, 31, 2.77 (s, 3H), 2.71 (s, 3H), MS m/e 489.1 [M+H]'.

Example 1606: (2,4-Dichioro-§-methyl-3-phenyiguinolin-6-vi{-methyl- 1 H-imidazol-5-
yh(2-(trifluoromethypyridin-4-ylimethanolsTFA

A yellow mixture of (2,4-dichloro-8-methvl-3-phenylquinolin-6-yh){1-methyl-1 H-imidazol-5-
yvhmethanone (35 mg, 0.0883 mmol, Intermediate 48, step by and  4-bromgo-2-
{triffuoromethypyridine (29.9 mg, 0.132 mmol} in THF (8.52 mL} was treated essentially as
described for Example 159 to provide, after HPLC purification, the title compound as a white
solid. 'H NMR (400 MHz, McOH-dy) 8 9.02 (s, 1H), 878 (d, J = 5.13 Hz, 1H), 8.16 (s, 1H),
8.01 (s, 1H), 7.76 (s, 1H)}, 7.66 {d, J= 4.65 Hz, 1H), 745 - 7.57 {m, 3H), 7.33 (d, J = 6.36 Hz,
2H), 7.13 (s, 1H), 3.66 - 3.73 {m, 3H), 2.78 (s, 3H): MS m/e 543.2 [M+H]"

2
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Example 161: (4-ChlorophenyD(2 4-dickloro-7-flnore-3-phenylguinolin-6-vH(1-methyi-1H-

imidazol-5-yhmethanoltTFA

A mixture of 6-bromo-2.4-dichloro-7-fhuoro-3-phenviquinoline (353 mg, 0.0951 mmol,
Intcrmediate 6) and {4-chlorophenyl}(1-methyl-1H-imidazol-5-vlymethanone (31.2 mg, 0.141
mmaol, Intermediate 18, step b) in THF (0.38 mL} was stirred at ~-70 °C under argon while o-
Buli (0.0838 mbL, 1.59 M in hexane, 0.133 mumol} was added dropwise over 1.5 min. The
reddish-amber reaction was stirred for an additional 2 hours at ~-70°C, and was then removed
from the cold bath and stirred under ambient conditions for 40 min. The reaction was then
quenched with § M NH4CL(I mL) and extracted with EtOAc (2 x 3 mL}. The combined organic
layers were dried {(Nap5Qy), filtered, and concentrated. The residue was puritied by Ci8 HPLC
{20% to 100% CHRCN, with $.1% TFA throughout) to provide, after lyophilization, the title
compound. TH NMR (400 MHz, MeOH-dy) 8 8.96 (s, TH), 8.33 (d, J = 8.08 Hz, 1H), 7.79 (4, J
= 1213 Hz, 1H), 7.39 - 7.59 (m, 7TH), 7.30 - 738 (m, ZH), 7.18 (s, 1H)}, 3.76 (s, 3H); MS m/e
512.1 [M+H]"

Example 162: (2.4-Dichloro-S-flnore-3-phenyiguinclin-6-yH{1-methyl-1H-imidazol-5-
yh{(pyridin-4-yi)methanolTFA

A mixture of 6-bromo-2.4-dichloro-3-fluoro-3-phenylguinoline (35.8 mg, 0.0965 mmol,
Intermediate 7} and (1 -methyl-1H-imidazol-5-yh(pyridin-4-yhimethanone (26.9 mg, 0.144 mmol,
Intermediate 9, step by in THF (0.38 mL) was treated esseotially as described for Example 161 to
provide, after HPLC purification, the title compound. 'H NMR {400 MHz, MeOH-dy) 8 9.01 (s,
{H}, 8.66 (d, J=6.06 Hz, 2H), 8.06 - §.15 {m, 1H), 800 (d, /=960 Hz, 1H), 764(d, /=505
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Hz, 2H), 744 - 7.57 (m, 3H), 7.27 - 7.34 (m, 2H), 7.25 (5, 1H), 3.78 (s, 3H); MS m/c 4791

IMHHT

Example 163: (4-Chiorophenyi}(2,4-dichiore-5-fluore-3-phenyiguinolin-6-y{-methyl-1 /-
imidazel-S-yiimethanol«TFA

Ci
A mixture of 6-bromo-2.4-dichloro-5-fluoro-3-phenylguinoline (36,1 mg, 0.0973 mmol,
Intermediate 7} and (4-chlorophenyl}{(1-methyl- 1 H-imidazol-5-ylimethanone (32.2 mg, 0.146
mmol, Intermediate 18, step by i THF (0.38 mlL) was treated cssentially as described for
Example 159, except the reaction was stirred for 2 hours at ~-70 °C, and was then allowed to
warm to room temperature over 40 min. HPLC purification as described in Example 159
provided the title compound. 'H NMR (400 MHz, MeOH-dy) 8 8.96 (s, 1H), 8.00 - £.09 (m, 1H),
7.92 - 8.00 (m, 1H), 7.47 - 7.57 {m, 3H), 7.45 (s, 4H), 7.27 - 7.35 (m, 2H), 7.11 {5, 1H), 3.76 (s,
3H); MS nve 512.1 [M+H] .

Example 164: (I-Methyi-1H-imidazol-5-vI}(3-phenyi-2 4-bis(friffucromethyhiquinolin-6-
yiXpyridin-4-yDmethanolTFA

A =71 °C solution of 6-bromo-3~phenyl-2 4-bis(trifluoromethyljquinoline (69.8 mg, 8.166 mmol,
Intermediate 8, step ¢} in THF (0.6 mL) was treated with n~-Bul.i (8.125 mL, 1.59 M in hexane,
.199 mmol} dropwise via syringe under argon over the course of T min, After 10 min a solution
of {1-mecthyl-1H-imidazol-5-yl){pyridin-4-yvlimethanone (26.9 mg, 0.144 mmol, Intermediate 9,
step by in THF (1.2 mL) was added dropwise over I min to provide a rust colored opaque
mixture. This was stirred at =70 °C and was allowed to warm to room temperature overnight {15

hrs} as the cold bath expired. The homogencous amber reaction was then quenched with 5 M
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NH4CH (0.5 mL) in onc portion at § °C and partitioned with 4 mL of EtOAc and I mL of 5 M
WaCl. The organic layer was dried (Na;SOy), filtered, and concentrated, and the residuc was
purified by CI8 HPLC (20% to 100% CH3CN, with 0.1% TFA throughout) to provide, after
lyophilization, the title compound as a white solid. 'H NMR (400 MHz, MeOH-ds) 8 9.08 (s,
1H}, 8.75{d, /= 538 Hz, ZH), 843 (d, J= 831 Hz, 2H), 807 (d, /= 9.05 Hz, 1H), 779 (d, / =
SA4 Hz, ZH), 742 - 754 {m, 3H), 7.33 {(d, J=7.09 Hz, 2H), 7.21 (s, 1H}, 3.71 (5, 3H); MS m/e
529.2 [M-+H]".

Example 165: (3-ChlorophenyD(3-phenyi-2,d-bis(irifluoromethyDguinolin-o-yli{pyridin-3-
yhmethanolTFA

A =71 °C solution of 6-bromo-3-phenyl-2 4-bis{trifluoromethylquinoline (70.1 mg, 6.167 mmol,
Intcrmediate 8, step ¢ and (3-chlorophenyl}(pyridin-3-vl)methanone (41.2 mg, 0.189 mumol} in
THF (1.8 mL} was treated dropwisc with n-Buli (0.126 mL, 1.59 M in hexane, 0.2 mmol) via
syringe under argon over I min, and the light reddish-amber homogeneous sohution was stitred at
-71 °C while the cold bath was allowed to expire. The resulting homogenecous light amber
solution was quenched with 5 M NHCl (8.5 mbL)} in one portion at § °C and partitioned with
EtOAc (4 mb) and 5 M NaCl {1 mL}. The organic layer was dried (Na;SOy), filtered, and
concentrated, and the residue was purified by CI8 HPLC (20% 1o 100% CHRCN, with §.1% TFA
throughout) to provide, after lyophilization, the title compound as an off-white powder. 'H
NMR {400 MHz, McOH-dy) 3 8.88 (s, 1H), 879 (d, J = 5.56 Hz, 1H}, 847 (4, 7= 9.09 Hz, 1H),
8.37(d, J=8.59 Hz, 1H}, §.29 (s, 1H)}. 7.94 - 8.03 (m, 2H), 7.38 - 7.53 {m, 6H}, 733 (d, /= 7.07
Hz, 2H), 7.28 (dd, J = 2.53, 6.57 Hz, 1H); MS m/c 558.9 [M+H] "

Example 166: 3-((3-Chilorophenyli(byvdroxy)(3-phenyi-2,4-bis(irifluoromethyhguinelin-6-
yhmethyDpyridine 1-oxidesTFA
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(3-Chlorophenyl{(3~-phenvi-2,4-bis(triffuoromethvljquinolin-6-vl(pyridin-3-yhmethanol  (99.7

mg, 8.157 mmol, crude Example 165} was dissolved in DCM {0.75 mb)}, treated with mCPBA
{37.9 mg, 71.4% wiw, 8.157 mmol}, and stirred under air {capped) at 40 °C for 1 houwr. The
reaction was concentrated and the residue was purified by CI8 HPLC (20% to 100% CH;CN,
with 0.1% TFA throughout) to provide, after lyophilization, the title compound as a white solid.
"H NMR (400 MHz, MeOH-ds) § 840 (s, 1H), 8.31 - 839 (m, 2H), 8.25 (s, 1H), .00 (dd, J =
2.02,9.09 Hz, 1H), 7.58 (d, J = 3.54 Hz, 2H), 738 - 7.53 (m, 6H), 7.33 (d, J = 7.07 Hz, 2H),
7.26 (dt, J = 2.40, 4.29 Hz, 1H); MS m/e §75.1 [M+H] .

Example 167: Phenyi(3-phenyl-2 4-bis(trifluoromethyDguinolin-6-y{piperidin-4-
yhmethanolTFA

The precursor of the title compound was prepared ecssentially as deseribed for Example 164,
using feri-butyl 4-benzovipiperidine-1-carboxylate {commercial; ¢.g., Matrix Scientific} in place
of (1-methyl-14-imidazol-3-vl){pyridin-4-yhmethanone to provide, after heptanes/acctone flash
chromatography, fert-butyl 4-(hydroxy(phenyi}3-phenyl-2 4-bis(trifluoromethylhiquinolin-6-
yvhmethyhpiperidine--carboxylate as a clear yellow oil.

A vellow solution of the above product (90 mg, 0.143 munol} in DCM {1 mL} was treated with
THFA (0.218 mL, 2.85 mmol} and stirred at room temperature for 45 min. The reaction was then
diluted with DCM (10 mL) and ncutralized with dropwise addition of 10 M NaOH (0.285 mL,
2.85 mmoly with swirling {agueous pH >10}. The aqueous layer was extracted with DCM (I x 4
mb}, and the combined organic layers were dricd {NapSO4), filtered, and concentrated to provide

71.4 mg of crude title compound. 23.3 myg of this was purified by C18& HPLC (20% to 100%
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CH;CN, with 8.1% TFA throughout) to provide, after lyophilization, the title compound as a
white powder. 'H NMR (400 MHz, MeOH-d,) 8 8.64 (br. s., 1F), 823 (d, J = 9.09 Hz, 1H),
807 (d, J=9.09 Hz, I1H}, 7.64 (d, /=758 Hz, 2H)}, 741 - 7.53 {(m, 3H), 7.28 - 7.41 {m, 4H),
720 -7.28 {m, 1H}, 3.34 - 3.50 {(m, 2H}, 2.98 - 3.22 (m, 3H), 1.92 (d, /= 11.62 Hz, 1H)}, 1.7 -
1.87 {m, 2H), 1.53 (d, J = 14.65 Hz, 1H); MS m/e 531.2 [M+H]"

Fxample 168: (1-Ethylpiperidin-4-vh{phenyD(G-phenyl-2,4-bis(irifluoromethyDguinelin-6-
yhmethanolTFA

A solution of phenyl(3-phenyl-2 4-bis(iritlucromethyhguinolin-6-yh{piperidin-4-vmethanol
{24.3 mg, 0.0458 mmol, Example 167 free base) in DCM (0.5 mL) and HOAc (5.2 oL, 0.092
mmol) was treated with acetaldehyde (8.010 mL, 0.18 muool) followed by NaBH({OAcC): at room
temperature and was stitred at room termperature for 40 min. The reaction was then partitioned
with 2 M K,COs (2 ml) and the agueous layer extracted with DCM {1 x 5 mL). The combined
organic lavers were dried (NapSQy), filtered, and concentrated. The residue was purified by CIR
HPLC {20% to 100% CH;ON, with 8.1% TFA throughout) to provide, after lyophilization, the
title compound as a white solid. "H NMR (400 MHz, MeOH-dy) 8 8.63 (br. 5., 1H), 824 (4, J =
9.09 Hz, IH), 8.03 - 810 (m, 1H), 764 (d, /=758 Hz, 2H}, 741 - 753 (m, 3H), 737 {t. J =
7.83 Hz, 2H), 7.28 - 7.34 (m, 2H), 7.21 - 728 {m, 1H), 3.60 (br. s, 1H}, 3.53 (br. s, 1H}, 2.93 -
320 (m, SH), 179 - 2.02 (m, 3H), 139 {d, J=15.16 Hz, 1H), 132 (1, 7= 7.33 Hz, 3H); MS nv/e
559.2 [M+H]"

Example 16%a: 1-(4-(Hydroxy{phenyD(3-phenyi-2 4-bis(iriflusromethyDguinelin-6-
yhmethyDpiperidin-1-viethanone

2
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A ~-70 °C solution of 6-10do-3-phenyl-2 4-bis(trifluoromethyliguinoline (754 mg, 1.61 mmol,
Intermediate 8, step d) in THF (1.4 mL) was treated with iPrMgCl (0.784 mE, 2.06 M in THF,
1.61 mmol) dropwise via syringe under argon over the course of 3 min to provide a light amber
solution.  After 9 min, the opague yellow slurry was removed from the cold bath and stirred
under ambient conditions for 4 min. A solution of 1-(4-benzoylpipenidin-t-vljethanone (442 mg,
1.91 mmol, Intermediate 27) in THF (0.3 mL) was added to the olive drab slurry rapidly
dropwise over ~15 sec, and the homogeneous brown solution was stirred at room temperature
overnight. The light amber solation was then quenched with 5 M NH,Cl (1 mL) and extracted
with 2-methoxy-2-methylpropane {1 X 10 mL, 1 x 2 mL), and the combined organic layers were
dried {Na;S0y), filiered, and concentrated. The residue was flash chromatographed using 50%
acctonc/heptane  (isocratic  clution), and impure fractions were  additionally  {lash
chromatographed using 90% EitOAc/heptanes (isocratic clution) to afford the title compound as
an off-white foam. 'H NMR (400 MHz, CDCI) 6 8.52 (4, 7= 10.11 Hz, 1H}, 8.24 {dd, J= 5.56,
909 Hz, 1H), 794 (1, /=884 Hz, 1H), 7.54 {t, /=733 Hz, 2H), 7.41 - 7.51 {m, 3H), 7.33 - 7.41
{m, 2H), 7.28 (br. 5., 3H), 4.71 (d, J=7.58 Hz, 1H), 3.86 (br.s,, [H), 3.00 - 3.21 (o, 1H), 2.74 -
2.89 (m, 1H), 2.52 - 2.69 (m, 1H), 2.44 - 2.52 (m, 1H; D,O-exch), 2.05 {d, J = 2.02 Hz, 3H),
1.69 - 1.84 (m, 1FD), 1.31 - £.55 (m, 3H); MS m/e 573.0 [M+H]"

Example 169a was purified by chiral HPLC (Chiralpak AD, 30% heptane/10% EtOH) to give 2
enantiomers {elution order: Exarmple 169b first, Example 169¢ second) that were cach further
purified with a silica plug (DCM — CH:CN to remove non-volatile aliphatics) to provide, after

iyophilization, Examples 169b and 169¢.

Example 169b: 'H NMR (400 MHz, CDCl3) § &52 (d, /= 10.10 Hz, 1H), 8.24 (dd, J = 531,
8.84 Tz, 1T}, 7.89 - 7.98 {m, 1H), 7.54 (1, J=7.33 Hz, 2H), 7.41 - 7.51 {m, 3H), 7.37 (14, J =
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4.29,7.71 Hz, 2H), 7.28 (br. s., 3H), 4.72 (d, J = 7.38 Hz, 1H), 3.78 - 3.93 (m, {H), 3.01 - 3.20
(m, 1H), 2.81 (11, J=3.16, 11.75 Hz, 1H), 2.50 - 2.68 {m, 1H), 2.37 (d, J = 2.53 Hz, 1H). 2.06 (s,
3H), 1.70 - 1.82 (m, 1H), 1.2 - 1.54 (m, 3H); MS mv/e 573.3 [M+H]".

Example 169¢: 'H NMR {400 MHz, CDCL) 8 8.52 (4, 7= 9.60 Hz, 1H), 8.24 (dd, J = 5.05, 9.09
Hz, 1H), 7.88 - 7.99 (m, 1H), 7.54 (¢, /=733 Hz, 2H}, 7.41 - 7.50 {m, 3H), 7.37 (td, J = 4.29,
771 Hz, 2H), 728 {br. s, 3H), 4.74 {d, J = 1263 Hz, 1H)}, 383 (d, /= 1516 Hz, 1H)}, 3.01 -
322 {m, 1H}, 2.81 (11, .J = 335, 11.81 Hz, 1H}, 2.56 - 2.70 (m, 1H), 2.35 {(d, J = 3.03 Hz, 1H),
2.06 (s, 3H), 1.76 (br.s., 1H), 1.28 - 1.53 (m, 3H); MS m/e 5732 [M+H]".

Example 176: Phenyi3-phenyl-2 4-bis(trifluoromethyhguinclin-6-yh{pyridin-3-
yhmethanol

A ~-70 °C solution of 6-bromo-3-phenyl-2 4-bis{trifluoromethyhquinoline (66.8 mg, 0.159
mumol, Intermediate &, step ¢ in THF (0.9 mL) was treated dropwise with n-Buli (0.12 mL, 1.59
M, 0.191 mmol} via syringe under argon over 1 min. After stirring for less than 1 min, the dark
homogencous solution was treated with a solution of phenyl{pyridin-3-yl)methanone (32.0 mg,
0.175 mmol, Aldrich) 1o THF (0.6 mL) over 2 min, and the resulting dark arober solution was
stirred at ~-70 °C while the cold bath was allowed to expire over 4 hours, The amber solution
was then partitioned with 5 M NHyCHZ mL) and EtOAc (5 mL), and the organic layer was dried
{Na; SOy}, filtered, and concentrated. The residue was purified by CI8 HPLC (20% to 160%
CH:CN, with 0.1% TFA throughout) to provide, after lyophulization, the title compound as a
white solid. 'H NMR (400 MHz, MeOH-dy) 8 8.87 (s, 1H), 878 (4, .7 = 538 Hz, 1H), 847(d, J
= 8.07 Hz, 1H}, 827 - 839 {(m, 2H), 7.92 - §.05 (m, 2H), 7.26 - 7.54 {m, 10H); MS m/c 568.0
IVHHT
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Example 171: (2,4-Dichloro-3-phenyiquinelin-6-yvi)(pyridin-3-vi3{4-

(rittuoromethyphenyiimethancleTFA

A mixture of 6-bromo-2 4-dichloro-3-phenylguinohine (0.051 g, §.144 mmol, Intermediate 1,
step ¢ and commercially available pyridin-3-yi{4-{triffuoromethylphenyhmethanone (Ricke)
(8.036 g, §.144 mmol) in THF {5 mL) was stirred at 78 °C. A solution of t-butyllithium {1.6M
in heptanes] {(0.181 mL) was added dropwise. After 20 numutes, the reaction was warmed to
roorn temperature. Water was added and the produoct was extracted with cthyl acetate, dried with
sodium sulfate, filtered, and evaporated in vacuo. The crude material was purified via reverse
phase HPLC eluting with a gradient (FoO/acetonitrile/0.1% TFA) to give the title compound. 'H
NMR, 400 MHz (MeOH-ds) 6: 8.78 (d, J = 2.7 Hz, 1H), 8.64 - §.74 (m, 1H}, 8.24 - 8.33 (m, 2H),
8O5(d, J=88 Hz, 1H), 7.86(dd, } =89, 2.1 Hz, 1H), 778 - 7.83 {m, 1H), 7.73 {(d, ] = 8.6 Hz,
2H), 7.60(d, § = 8.3 Hz, 2H), 7.47 - 7.57 {m, 3H), 7.30 - 7.37 {m, 2H); MS m/c 525 [M+H]".

Example 172: (4-Chlore-3-phenyl-2-(trifluoromethyiiquinolin-6-yH(I -methyl-1 H-imidazol-
S-yIH6-(triflusromethyhpyridin-3-yhmethanocl*TFA

Mo

\
g./N\ o Yy
HO. | i
a\\ g
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The title compound was prepared using { L-methyl-TH-imidazol-5-yh6-{trifluoromethyhpyridin-
3-yhmethanone  {Intermediate 15,  step ¢} and  6-bromo-4-chloro-3-phenyl-2-
{triftuoromethyhquinoline (Intermediate 34, step b} in place of di{pyridin-3-yhmethanone and 6-
bromo-2 4-dichloro-3-phenyvigquinoline, respectively, according to the procedure described in
Example 24, HNMR (400 MiHz, McOH-d ) 6 9.06 (s, 1H), 886 (d, /=253 Hz, 1H), 851(d J
=202 Hz, 1H), 835(d, J=8.59 Hz, 1H), 8.12 (dd, J=2.02, 8.08 Hz, 1H), 7.97 (dd, J = 2.02,
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0.09 Hz, 1H). 7.91 (d, 7= 8.08 Hz, 1H), 7.46 - 7.57 (m, 3H), 7.27 - 7.36 (m, 2H), 7.17 (s, 1H),
3.72 (s, 3H); MS m/e 563.1 [M+H]".

Example 173a: 6-(Hydroxy(I-methyk- 1 H-imidazol-S-yh{(6-(trifiuoromethylipyridin-3-

yhmethyl-3-phenyi-2-(frifluoromethyhguinoline-4-carbonitrilesTFA

A pressure tube containing {(4-chloro-3-phenvl-2-(trifluoromethvilquinolin-6-y{ 1 ~-methyl-1 /-
imidazol-5-yh{6-(triftuoromethyhpyridin-3-yvhimethanol TFA (101 mg, 8.128 mmol, Example

172}

~7s

Pdadbas; (12 mg, 0.013 mmol), dicyclohexyl(2'4,6 -tritsopropyi-{ 1,1-biphenyi]-2-
vijphosphine (X-Phos, 6.3 mg, (.013 mmol), zinc cyanide (10 mg, 0.085 mmoly, and zinc
nanopowder (2.5 mg, 0.038 mmol} in N, N-dimethylacetamide {1 mL} was purged with nitrogen
for 5 min, and then heated at 120 °C for 2.5 hours. The mixture was allowed to cool to room
temperature and filtered through a syringe filter. The filtrate was concentrated in vacuo, and
EtOAc and NH4OH (agueous) were added. The organic laver was separated, and the aqueous
fayer was extracted with EtOAc. The combined organic layers were dried {(Na;50;), filtered,
and concentrated. The residue was purified by reverse phase HPLC (water/acetonitrile/0.1%
THEA) to give the title compound as a white solid. H NMR (400 MHz, McOD-dy) 8 9.06 (s, 1H),
887 {(d, J=2.02 He, 1H}, 838 ~ §.47 (m, 2H), 8.14 {dd, /= 2.27, 8.34 He, 1H), 805 (dd, J =
202,909 Hz, 1H), 791 (d, J= 808 Hz, 1H), 7.52 - 7.62 {(m, 3H), 747 (d, J = 6.06 Hz, 2H),
7.19 €s, 1H), 3.72 (s, 3H); MS /e 554.1 [M+H] .

Example 173a was neutralized by partitioning between NaHCO3 (agueouns) and DCM. The
organic layer was dried, filtered, concentrated, and purified by chiral HPLC (Chiralpak AD, §0%
heptane/20% EtOH) to give two pure enantiomers (elution order: Exarople 173b first, Example

173¢ second).

o
~
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Example 173b: 'H NMR (400 MHz, CDCL) & 8.79 (s, 1H), 8.50 (s, 1H), 829 (d, J = 9.09 Hz,
1H}, 7.94 (d, J=8.08 Hz, 1H), 7.77 (dd, /= 2.02, .09 Hz, 1H}, 7.67 (d, J= 8.08 Hz, 1H), 7.50 -
7.62 (m, 3H), 7.34 - 745 (m, 2H), 7.21 - 724 {m, 1H}, 6.28 (br. s., 1H), 3.37 (s, 3H); MS m/c
5542 IM-HT

Example 173¢: 'H NMR (400 MHz, CDCL) 3 879 (s, 1H), 8.51 (d, J=2.02 Hz, 1H), 829 (d, J
=909 Hz, 1H), 794 (d, /=808 He, 1H),7.72 - 7.80 (m, 1H), 7.67 (4, J=8.08 Hz, 1H), 7.51 -
7.61 {m, 3H), 7.39 (t, J= 5.81 Hz, 2H), 7.22 (3, 1H}, 6.21 - 6.30 {m, 1H)}, 3.37 (s, 3H) MS m/c
554.2 [M+H]'.

Example 174a: (4-Methoxy-3-phenyi-2-Grifluoromethyhgquinolin-6-yH{1-methyl-1H-
imidazol-5-yD{6-(irifluoromethyhpyridin-3~-vhmethanoleTFA

A mixture of (4-chloro-3-phenyl-2-(trifluoromethyhquinolin-6-yvh{1-mcthyl-1 &-imidazol-5-
yh{o-(trifluoromethylpyridin-3-yhmethanol TFA (78 mg, 0.099 mmol, Example 172y and 0.5 M
NaOMe in MeOH (0.46 mL, .23 mmol} in a scaled tube was heated at 70 °C for 7 hours. More
0.5 M NaOMe in MeOH (0.33 mL, 0.17 mmol) was added and the mixture was heated at the
same temperature for another hour. The solvent was evaporated, and DMSO was added. After
filtering through a syringe filter, the filtrate was purified by reverse phase HPLC
(water/acetonitrile/0.1% TFA) to give the title compound as a white solid. "H NMR (400 MHz,
McOD-da} & 9.07 (s, 1H), 8.86 (d, J=2.02 Hz, 1H), 834 (d, /=253 Hz, 1H), 827 (d, J=8.59
Hz, 1H)}, 8.13 (dd, J = 2.02, 8.08 Hz, 1H), 7.84 - 7.95 (m, 2H)}, 7.46 - 7.56 {m, 3H), 7.35 - 7.45
(m, 2H), 7.15 (s, 1H), 3.72 (s, 3H), 3.55 (s, 3H); MS m/e 559.2 [M+H]".

Example 174a was neutralized by partitioning between NaHCO; {aqueous) and DCM. The
organic laver was dried, filtered, concentrated, and purified by chiral HPLC (Chiralpak AD, 80%
heptane/20% EtOH) to give two pure enantiomers {(ciution order: Example 174b first, Exampic

174¢ second).

2
b
o
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Example 174b: 'H NMR (400 MHz, CDCl:) § 8.85 (s, 1H), &.14 - 8.28 (m, 2H), 7.92 (4, J =
758 Hz, 1H), 7.78(d, /=909 Hz, 1H), 7.64 (d, /=808 Hz, 1H), 742 - 7.52 {m, 3H), 736 (d. J
= 4.04 Hz, 3H), 6.31 (br. s, 1H), 3.48 (s, 3H}, 3.36 (s, 3H); MS m/e 559.2 [M+H]"

Example 174¢: "H NMR (400 MHz, CDCLy & 885 (s, 1HY, 815 - 828 (m, 2H), 793 {d, J =
8.08 Hz, 1H), 7.78 (d, J = 9.09 Hz, 1H), 7.65 (d, 7= 8.08 Hz, TH), 7.41 - 7.53 (m, 3H), 7.32 -
7.40 (m, 3H), 6.30 - 6.45 {m, 1H), 3.48 (s, 3H), 3.39 (5, 3H); MS m/e 559.2 [M+H] .

Fxample 17%a: 3-(3-Fluoropheny}-6-((4-flnorophenyhi(hydroxy(1-methyl-1 H-imidazol-5-

yhmethyl-8-methylguinoline-2,4-dicarbonitrile

A round bottom flask was charged with (2,4~dichloro-3-(3-fluorophenyl)-8-methylquinolin-6-
yhi{d-fluoropheny ) T -methyl- 1 H-imidazol-5-vljmcthanol (646 mg, 1.27 mwmol, Example 190},
ZaCN, (193 mg, 1.65 mmol), Pdadbas (116 mg, 6,127 mmol), zine nanopowder (16.6 mg, 0.254
mmol), and dicyclohexyvl(27,4%,6'-triisopropyl-[ 1, -biphenvil-2-yliphosphine (X-Phos, 62.3 mg,
0.127 mmol}. The flask was cvacuated and re-filled with argon (three cycles).
Dimethylacetamide (6.5 mL, degassed by bubbling argon through for 30 min} was then added
and the mixture was heated at 120 °C for 1.5 hours. The mixture was cooled to room
temperature and was filiered through Celite®, washing with EtOAc¢. The filtrate was washed
sequentially with 2 M aqueous NHiOH, water, and saturated aqueous NaCl. The organic phase
was dried (Na,5Q04), filtered, and concentrated. LCMS analysis indicated incomplete
conversion, so the crude product was resubjected to the reaction conditions as above for 2
additional hours, then was worked-up as above., The residae was purified by flash coluron
chromatography {silica gel, 10-40% CH;CN in [2% cone. agueous NH4OH in DCM, aqueous

phase removed], coluran ron twice) to afford the title compound as a yellow foam.
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Example 175a was purificd by chiral HPLC (Chiralcel OD, 80% heptane/20% EtOH) to give 2
cnantiomers {clution order: Example 175b first, Example 175¢ sccond). The cnantiomers were

then further purificd on plug silica gel columns (0-5% McOH-DCM).

Example 175h: 'H NMR (400 MHz, CHLOROFORM-d) 5 8.29 (4, /= 1.47 Hz, 1H), 7.69 (s,
1H), 7.57 - 7.67 (m, 1H), 7.30 - 7.45 (m, 6H), 7.04 — 7.12 (m, 2H), 6.43 (s, 1H), 447 (br. 5.. [H),
3.42 (s, 3H), 2.80 (s, 3H). MS m/e 492.1 [M+H] "

Example 175¢: 'H NMR (400 MHz, CHLOROFORM-d) § 8.28 (d, /= 1.47 Hz, 11), 7.68 (d, J
= 0.98 He, 1H), 7.62 (td, J = 5.62, 7.95 Hz, 1H), 7.29 - 7.46 {m, 6H), 7.01 - 7.15 {m, 2H). 6.40
(d, J= 0.9%8 Hz, 1H), 4.69 (br. s., 1H), 3.41 (s, 3H), 2.79 (s, 3H). MS m/e 492.1 [M+H]".

Example 176a: 3-3~-Fluorophenyh~6-Chydroxy(l-methyb1 H-imidazob-5-yI6-

(triflaoromethyhpyridin-3-vhimethyh-8-methyviquinsline-2,4-dicarbonitrile

A vound bottom flask was charged with (2.4-dichloro-3-(3-fluorophenyt}-8-methylquinolin-6-
vh{ L -methyl-1 H-imidazol-5-yD{6-(triflucromethylipyridin-3-yhmethanol {586 mg, 1.04 mmol,
Example 191}, ZnCN, (306 mg, 2.61 mmol), Pd;dba; (143 mg, 0.157 nunol), zinc nanopowder
{20.5 mg, 0.313 mmol), and dicyclohexyl{2'4" 6'-tritsopropyl- 1,1-biphenyl}-2-yl)phosphine (X-
Phos, 102.6 mg, 0.209 mmol). The flask was cvacuated and re-filled with argon (threc cycles).
Dimcthylacetamide (5.4 mL, degassed by bubbling argon through for 30 min) was then added
and the vuxture was heated at 120 °C for 4.5 houwrs. 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 (Na 50y}, filtered, and concentrated. The residue was purified by flash column
chromatography {silica gel, 45-60% CHi;CN in [2% conc. aqueous NH4OH in DCM, aqueous

phase removed]) to afford the title compound as a veliow foam.
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Example 176a was purified by chiral HPLC {(Chiralcel OD, 90% heptanc/10% EtOH, 0.2%
isopropylamine throughout) to give 2 cnantiomers {chution order: Example 176b first, Example
176¢ sccond). The cnantiomers were then further purified on plug silica gel colomns (0-5%

MeOH-DCM}.

Example 1765 'H NMR (400 MHz, CHLOROFORM-d) 8 8.78 (d, J = 1.96 Hz, 1H), 8.34 (d, J
= 1.71 Hz, 1H), 7.96 (dd, J = 1.96, 831 Hz, 1H), 7.58 - 7.75 (m, 3H), 7.29 - 7.44 (m, 3H), 7.25
(s, 1H), 6.91 (s, 1H), 6.28 (d, J = 0.98 Hz, 1H), 3.38 (s, 3H), 2.79 (s, 3H). MS m/e 5432
IVHH]

Example 176¢: 'H NMR (400 MHz, CHLOROFORM-d) § 8.78 (d, /=220 Hz, 1H), 8.34 (d, J
= 1,47 Hz, 1H), 7.96 (dd, J = 1.96, 8.07 Hz, 1H), 7.59 - 7.74 (m, 3H), 7.30 - 7.43 {(m, 3H), 7.26
{s, 1TH), 6.79 {(br. s, 1H), 6.29 (d, J = 0.98 Hz, 1H), 3.39 {s, 3H), 2.79 (s, 3H). M8 m/e 5432
IVAHHT

Example 177a: (4-Chlore-3-(3-fluorophenyl)-2-methoxy-8-methyiguinolin-6-y)(3-methyl-

PHimidazol-S-v{6-(riflusromethyDpyridin-3-yDmethanol
S

A\
HO / j\/‘\j\
S04 SN

R A e Ve

n-Buli (1.6 M in hexane, 2.19 mL, 3.50 mmol} was added over approximately | min to a
solution of 6-bromo-4-chioro-3-(3-fluorophenyl}-2-methoxy-8-methyiquinoline (1.40 g, 3.68
mmol, Inftermediate 52) in THF (5 ml) under argon at -78 °C. After | mun, a solation of (1-
methyl-1 H-imidazol-S5-yl)6-(rifluoromethylipyridin-3-yhmcthanone (939 mg, 3.68 mmol,
Intermediate 15, step ¢} in 5 mL THF under argon was added via cannula. The resulting mixture
was gtirred at -78 °C for 10 min, then transferred o an ice water bath and stirred 30 min. The
reaction was quenched by addition of saturated agueous NH,Cl, dihuted with water and extracted
with EtOQAc (3X). The organic phase was dried (NapS0y), filtered, and concentrated. The
residue was purified by flash column chromatography (silica gel, 45-60% CH:UN 0 [2% conce.
aqueous NH4OH in DCM, aquecus phase removed}) to afford the title compound as a white

foam.
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Example 1773 was purified by chiral HPLC {Chiraleel OD, 90% heptanc/10% EtOH, 0.2%
isopropylamine throughout) to give 2 enantiomers {clution order: Example 177b first, Example
177¢ second). The enantiomers were then further purified on plug silica gel columns (0-5%

MeOH-DCM).

Example 177h: "THNMR (400 MHz, CHLOROFORM-d} 6 8.83(d, 7= 196 Hz, 1H), 804 (d, J
= 1.71 Hz, 1H}, 7.93 (dd, J = 1.96, 8.31 Hz, iH}, 7.67 (d, ./ = 831 Hz, 1H), 7.39 - 7.51 (m, 2H),
7.33 (s, 1H), 7.09 - 7.20 (1n, 2H), 7.06 (dt, J= 1.96, 9.54 Hz, 1H), 6.37(d, /= 0.98 Hz, 1H}, 5.08
(s, TH), 4.02 (s, 3H), 3.40 (5, 3H), 2.68 (s, 3H). MS m/e 557.1 [M+H]"

Example 177¢: '"HNMR (400 MHz, CHLOROFORM-d} 0 8.83{(d, J=1.96 Hz, 1H), 8.04 (d, J
= 1.96 Hz, TH), 7.93 (dd, J= 1.96, 8.07 Hz, 1H), 7.67 (d, J = 8.07 Hz, 1H), 7.39 - 7.51 {(m, 2H),
7.33 (s, 1H), 7.09 - 7.20 {m, 2H), 7.02 - 7.09 (m, 1H), 6.37 (d, /= 1.22 Hz, 1H), 5.11 (5, 1H},
4.02 (s, 3H), 3.39 (s, 3H), 2.68 (s, 3H). MS /e 557.2 [M+H]".

Example 178a: {(4-Chloro-3-G-Tluorophenyl)-2-methoxy-8-methykuinolin-6-yj{4-
fluoropheayD{-methyl-1 H-imidazol-S-viimethanol

The title compound was prepared using (4-fluorophenyly(F-methyl- L H-imidazol-5-yhymethanone
{Intermediate 49, step b} in place of (Lamethyl- 1 H-imidazol-5-yh{6-(trifluoromethypynidin-3-
yhimethanone using the procedure described for Example 177a, with the exception that twice as

much THF (10 mL) was required to dissolve the starting ketone.

Example 178a was purified by chiral HPLC (Churalpak AD, 80% C00/20% PrOH + 0.2%
isopropylaming) to give 2 enantiomers {elution order: Example 178b first, Example 17&¢
second). The enantiomers were then further purified by reverse-phase HPLC (40~ 100% CH;CN-

H,(O, 0.2% ammonium bicarbonate).
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Example 178b: 'H NMR (400 MHz, CHLOROFORM-d) § 7.99 (d, ./ = 1.96 Hz, 1H), 7.48 (d, J
= 1,22 Hz, 1H), 741 - 7.47 (m, 2H), 7.32 - 7.39 (m, 2H), 7.10 - 7.18 (m, 2H), 7.01 - 7.10 {m,
3H), 6.45 (s, 1TH), 4.03 (s, 3H), 3.43 (s, 3H), 3.32 (s, 1H), 2.69 (s, 3H). MS m/e 506.1 [M+H]",
Example 178c: 'H NMR (400 MHz, CHLOROFORM-d) 8 7.99 (4, J = 1.96 Hz, 1H), 741 -
7.51 (m, 3H), 7.33 - 7.40 (m, 2H), 7.10 - 7.21 (m, 2H), 7.00 - 7.10 (m, 3H), 6.45 (s, 1H), 4.03 (s,
3H), 3.43 (s, 3H), 3.34 (5, 1H), 2.69 (s, 3F1). MS nv/e 506.1 [M+H]".

Example 179a: 3-(3~-Fluworophenyh-6-Chydroxy(l-methyb1 H-imidazob-5-yI6-

{triftuoromethyhpyridin-3-yhmethyl)-2-methoxy-8~-methylguinoline-d-carbounitrile

A round bottom flask was charged with  (4-chloro-3-(3-fluorophenyl}-2-methoxy-8-
methylguinolin-6-yl{1-methyl-1 H-imidazol-5-yI}{(6-(trifluoromethyhpyridin-3-yhimethanol (701
mg, 1.26 mmol, Example 177a), ZnCN; (266 mg, 2.27 mmol}, Pdydbaz (173 mg, §.189 mmol},
zine nanopowder {25 mg, 0.378 mmol}, and dicyclohexyl(2',4',6 -tritsopropyl-[1, U'-biphenyl]-2-
vhiphosphine (X-Phos, 124 mg, 0.252 mmol}. The flask was evacuated and re-filled with argon
(threc cycles). Dimcthylacetamide (6.5 mb., degassed by bubbling argon through for 30 min)
was then added and the mixture was heated at 120 °C for 4 hours. The mixture was cooled o
room temperature and was filtered through Celite®, washing with EtCAc. The filtrate was
washed sequentially with 2 M aqueous NH,OH, water, and saturated aqueous NaCl, The organic
phase was dried {(Na,50y), filtered, and concentrated. The residue was purified by flash column
chromatography (silica gel, 45-60% CH;CN in [2% cone. agucous NHy;OH in DCM, agucous

phase removed]) to afford the title compound as a yelow foam.

Example 17%a was purified by chiral HPLC (Chiralpak IC, 80% CO»/20% PrOH + 0.2%
isopropylamine} to give 2 cnantiomers {clution order: Example 179b first, Example 7%
second). The cnantiomers were then further purified by reverse-phase HPLC (35-100% CH:CN-

H,, 0.25% ammontam bicarbonate). To convert the enantiomers to their succinate salts, they
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were dissolved in BEtOH, solutions of 1.05 equivalents succinic acid in EtOH were added, and the

mixtures were concentrated.

Fxample 179bssuccinic acid: 'H NMR (400 MHz, DMSO-de) 5 11.84 (br. s, 2H), 8.79(d, J =
1.71 Hz, 1H), 7.95 - 8.03 (m, 1H), 7.89 - 795 (m, 1H), 786 (d, J= 1.71 Hz, 1H), 7.76 (s, 1H),
7.67 (d, J =098 Hz, IH), 760 (td, J = 6.11, 7.95 Hz, 1H), 742 - 7.55 (m, 3H), 738 {td, J =
2.32, 8.86 Hz, 1H), 6.26 (s, 1H), 4.02 (s, 3H), 3.36 (s, 3H}, 2.68 (5, 3H), 241 {s, 4H). MS m/e
548.3 [M-+H] .

Example 179¢cesuccinic acid: 'H NMR (400 MHz, DMSO-dg) 8 12.23 (br. s., 2H). 8.79 (s, 1H),
7.95 - .02 (m, IH}, 7.89 - 7.95 (m, 1H}, 7.86 (s, 1H), 7.76 (s, 1H), 7.67 (s, I1H}, 7.55 - 7.65 (m,
1H}, 7.47 - 755 (m, 2H), 7.45(d, J=7.58 Hz, 1H), 7.38 (td, J= 2.57, 8.62 Hz, 1H), 6.26 (s, 1 H},
4.02 (s, 3H), 3.36 (s, 3H), 2.68 (s, 3H), 2.41 (s, 4H). MS m/e 548.3 [M+H].

Fxample 188a: 3-(3-Fluoropheny}-6-((4-fluorophenyhi(hydroxy(1-methyl-1 H-imidazol-5-

yhmethyl-2-methoxy-8-methyiguinsline-4-carbonitrile

The title compound was prepared  using  (4-chloro-3-(3-fluorophenyl)-2-methoxy-8-
methylgoinolin-6-yU{4-fluorophenyD{ L -methyl-1 H-imidazol-5-yhmethanol (Example 1783) m
place of (4-chloro-3-(3-fluorophenyh-2-methoxy-8-methylgquinolin-6-yh{1 -methyl- L H-imadazol-

S-yh(e-{trifluoromethyhpyridin-3-vhmethavol using the procedure described for Example 17%a.

Example 180a was purified by chiral HPLC (Chiralpak IC, 75% CG,/25% PrOH + 0.2%
isopropylaming) to give 2 enantiomers {chution order: Example 180b first, Example 180c¢
second). The enantiomers were then further purified by reverse-phase HPLC (35-180% CH;CN-
H,(O, 0.25% ammoniim bicarbonate). To convert the enantiomers to their succinate salts, they
were dissolved in EtOH, sohutions of 1.05 equivalents succinic acid in EtOH were added, and the

mixtures were concentrated.
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Example 180besuccinic acid: 'H NMR (400 MHz, DMSO-de) § 12.21 (br. 5., 2H), 7.80 (d, J =
1.47 Hz, TH), 7.69 (5, 1H), 7.65 (4, .7 =098 Hz, 1H), 7.60 (14, .J = 6.11, 8.07 Hz, 1H), 748 - 7.535
{m, 1H}, 745 (d, /= 8.07 Hz, 1H)}, 7.29 - 741 {m, 3H), 7.20 (1, J = 893 Hz, 2H), 7.07 (s, 1H),
6.15 (s, 1H)Y, 4.02 (5, 3H), 3.35 (s, 3H), 2.67 (5, 3H), 2.41 {s, 4H}. MS m/c 497.2 [M+H]".
Example 180cesuccinic acid: "H NMR (400 MHz, DMSO-dg) 8 12.20 {br. s, 2H}, 780 (d, J =
170 Hz, 1H), 7.69 (5, 1H), 7.65 (s, IH), 7.60 (td, J= 6.11, 7.95 Hz, 1H}), 748 - 7.55 {(m, 1H),
745(d, /=783 He, 1H}, 7.30-7.41 (m, 3H}, 7.15 - 7.24 {m, 2H}, 7.07 (s, 1H), 6.16 (d, .J = 0.98
Hz, 1H), 4.02 (5, 3H), 3.35 (s, 3H), 2.67 (5, 3H), 2.42 (s, 4H). MS m/e 497.2 [M+H]",

Example 181a: -(d-(Hydroxy(I-methy-1H-imidazol-5-yH(3-phenyh-2.4-

bis(irifluoromethyDguinolin-6-yDHmethyDpiperidin-1-yhethanone

A ~-70 °C solution of 6-10do~3~phenyl-2,4-bis{trifluoromethyljquinoline (150 g, 0.322 mmol;
Intermediate 8, step d)y in THF (0.322 mL) was treated with iPrMgCl(2.06 M in THF; 0.156 mL,
0.322 mmol} dropwise via syringe under argon over the course of 30 sec to provide a light amber
sohution that became a yveliow opague shurry within 2 min. After & additional min the reaction
was removed from the cold bath and stirred on a room terperature water bath for 19 min, at
which point solid 1-{4-{1-methyl-1H-imidazole-S-carbonyipiperidin-1-vijethanone (80.9 mg,
$.386 mmol; Itermediate 53, step ¢) was added in one portion and the reaction quickly
evacuated and flushed with argon four times. After 5 min, additional THF (2.6 mL) was added
to aid the dissolution of the ketone, and the reaction became an opague easily stirred tan shurry
within 30 min. After 110 min, the reaction was quenched with D0 (3.2 mL) and partitioned
with 5 M NH,Cl {1 mL) and heptane {1 mL)}, and the organic layer was dried {Na;S0y), filtered,
and concentrated. The residuc was flash chromatographed using 2 DCM to 9:1 DCM/MeOH

gradient to provide the title compound as a white powder.
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Example 181a was purified by chiral HPLC (Chiralpak OD, 100% EtOH) to give 2 cnantiomers
{clution order: Example 181b first, Example 181c¢ sccond). 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 CH3CN/water to provide homogencous solutions, frozen (with water added as

necessary to ensure cotaplete freezing), and lyophilized.

Example 181besuccinic acid: 'H NMR (400 MHz, MeOH) (two conformers) 8 8.50 (m, 1H),
8274(d, J =909 Hz, 1H), 7.82 (d, } = 8.59 Hz, 1H), 7.62 {s, I1H), 7.42 - 7.53 {m, 3H}, 7.39 (5,
1H), 7.34 (d, J = 6.57 Hz, 2H), 4.64 (d, J = 13.64 Hz, ~0.5H), 444 (d, J = 12.63 Hz, ~(.5H), 4.03
(d, J =133 Hz, ~0.5H), 3.83 (d, J = 13.3 Hz, ~0.5H), 3.36 (s, ~1.5H}, 3.35 (s, ~1.5H}, 3.29 (m,
~(.5H; partially obscured by CD;0D), 3.05 (id, J = 2.53, 13.14 Hz, ~0.5H), 2.63 - 2.84 (m,
~1.5H), 2.56 (s, 4H), 2.54 (m, ~0.5H, partially obscured by succinic acid), 2.29 {m, 1H), 2.07 (s,
~1.5H), 2.02 (s, ~1.5H), 1.06 - 1.57 (m, 3H). MS m/c 577.2 [M+H]".

Example 181cesuccinic acid: 'H NMR (400 MHz, McOH) (two conformers) 8 8.50 (m, 1H),
8274(d, J =859 Hz, 1H), 7.82 (d, } = 8.59 Hz, 1H), 7.62 {s, I1H), 7.4} - 7.54 (m, 3H}, 7.38 (5,
1H), 7.33(d, J = 657 Hz, 2H), 464 (d, J = 13.14 Hz, 1H}, 444 {d, J = 13.64 Hz, 1H}, 4.03 (d,J
= 133 Hz, ~0.5H), 3.83 {d, J = 13.3 Hz, ~0.5H), 3.36 (s, ~1.5H), 3.35 {5, ~1.5H), 3.28 (m,
~0.5H; partially obscured by CD:0D), 3.05 (id, J = 2.53, 13.14 Hz, ~0.5H), 2.63 - 2.84 {m,
~1.5H}, 2.56 (s, 4H), 2.53 (m, ~0.5H, partially obscured by succinic acid), 2.29 (m, 1H)}, 2.07 (s,
~1.5H), 2.02 (s, ~1.5H), 1.06-1.57 {m, 3H). MS m/e 577.2 [M+H]".

Example 182: Bis(I-methyl-18H-1,2 3-triazol-5-yD}{(3-phenyi-2,4-

bis(triflaoromethyliguinolin-6-yhmethanol

A ~-T70 °C sohution of 6-1odo-3-phenyl-2 4-bis{trifluoromethylquinoline (152 mg, 0.326 mmol;

Intermediate §, step d) in THF (0.322 mL) was treated with iPrMgCl(2.06 M in THF,; 0.158 mL,
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0.326 mol} dropwise via syringe under argon over the course of 30 sce to provide an amber
solution that became a vellow opaque slurry within 2 min. After 2 additional min the dark
yvellow opague shurry was removed from the cold bath and innuediately treated rapidly dropwise
with a pre-forrmed solution of bis{l-methyl-15-1,2,3-triazol-5-yhmethanone (74.2 mg, 0.386
munol; Intermediate 573 in THF (2.6 ml} over 45 scc.  The reaction was stirred at room
temperature for 3 hours and was then quenched with 5 M NHCI (1 wl). The agueous layer was
extracted with MTBE (1 x 3 mlL), and the combined organic lavers were dried (Na;SOy), filtered,
and concentrated. The residae was dry load flash chromatographed with a heptane to 80%
EtOAc/heptane gradient to provide the title coropound s a white solid. 'H NMR (400 MHz,
DMS(O-d63 6 8.45 (d, J = 8.59 Hz, 1H), 829 {(br. s., 1H}, 821 (s, 1H), 7.87 {d, } = 9.0%9 Hz, 1H)},
7.40 - 7.56 (m, 5H), 7.29 (5, 2H), 3.87 (s, 6H}. MS m/e 534.2 [M+H]"

Fxample 183a: (4-Chioro-Z-methoxv-§-methyl-3-{4-(triflucromethoxyiphenyviguinelin-6-

yh(I-methyl- - imidazol-3-yi6-(trifluoromethyhpyridin-3-vijmethanel+TFA

n-ButyHithiom (2.0 mL, 3.202 mmol) was added to a -78 °C mixture of 6-bromo-4-chioro-2-
methoxy-S-methyl-3-(4-(trifluoromethoxyphenvlquinoline (1.1 g, 2.463 nmunol, Intermediate 58,
step &) and (1-methyl-1H-imidazol-5-y(6-(trifluoromethyhpyridin-3-yhimethanone (0.691 g,
2.709 mmol, Intermediate 15, step ¢} in dry THF (25 mbL} over a 2 min period. After complete
addition stirring was continued at -78 “C for 10 min then the reaction was warmed up to 0 °C and
stirred for | howr, Saturated NHyCl was added and the reaction mixture slowly warmed to room
temperature. Water was added and the layers were separated. The agueous layer was extracted
with EtOAc. The combined organic extracts was dried (NaxSO4), filtered, evaporated n vacuo
and chromatographed (DCM/10% MeOH in EtOAc) to provide produoct. Further purification
using reverse phase HPLC provided the TFA salt of the title compound. MS(EST) 623.1

22
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Example 183a was purified by chiral HPLC (Pacel OD column, eluent A: 2% isopropylaminge in
2-propancl/ cluent B: acetonitrile, 80 mi/min, 240 nm wavelength) to give two pure cnantiomers

{clution order: Example 183b first, Example 183¢ sccond).

Example 1835 'H NMR (CHLOROFORM-d) 8: 8.83 (s, 1H), 8.02 (s, 1H), 7.94 (d, T = 8.1 Hz,
tH), 7.68 (d, J = &1 Hz, 1H), 7.27 - 7.54 (m, 6H), 6.46 (s, 1H)}, 4.02 (s, 3H), 3.42 (5, 3H), 2.68
(8, 3H). mass calc’d for CyoH, CIFgNLOs, 622.95; nv/z found, 623.2.

Example 183¢: "H NMR (CHLOROFORM-d) 8: 8.82 (s, 1H), 8.03 (d, } = 2.0 Hz, 1H), 793 (4,
J= &1 Hz, 1HY, 7.67 (d, I = &.1 Hz, 1H), 7.47 (s, 1H), 7.28 - 7.44 (m, 5H). 6.42 (br. 5., 1H), 4.02
(s, 3H)}, 3.41 (s, 3H), 2.6& (5, 3H). mass cale’d for CoHy CIFgNLOs, 622.95; m/z found, 623.2.

Example 184a: 3-(4-Fluorophenvi-6-(hydroxy(i-methyl-1 H-imidazol-5-y {6~

{rifluoromethyDpyridin-3-yDmethyD-8-methylguinoline-2 4-dicarbonitrile

Zing cyanide (172 mg, 1.463 mmol), Zn nanopowder (4.6 mg, 0.070 mimol}, Pdy{dba); (137 mg,
0.15 mmoly and X-Phos (57 mg, 0.12 mmol) were combined in a microwave tube, scaled,
evacuated and filled with nitrogen {3x). A solution of (2.4-dichloro-3-(4-fluorophenyl)-¥-
methylguinolin-6-yI{1-methyl-1H4-imidazol-5-y){6-{trifluoromethyl jpyridin-3-yhimethanol (259
mg, 0.461 mmol, Example 192} in dry DMA was then added to the tube and the resulting
mixture was again cvacuated and filled with nitrogen (3x). The tube was then placed in a 120 °C
oil hath for 2.5 hours, cooled to room temperature overnight, diluted with EtOAc, stirred for 20
min then filtered through a Ccelitc® plug. The crude product mixture was diluted with sat'd

WNH4Cl and layers were separated. The EtOAc extract was dried over Na S04, filtered,
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evaporated in vacuo and chromatographed (DCM/10 % MeOH, gradient). The product was
further purified by reverse phase HPLC to provide the title compound as a white solid. MS(EST
614.2

Example 184a was purified by chiral HPLC (Chiralpak OD-H column, cluent 80:20
Heptane/EtOH, 80 ml/min, 263 nm wavelength) to give two pure enantiomers {elution order:

Example 184b first, Example 184¢ sceond).

Example 184h: 'H NMR (CHLOROFORM-d) & 8.79 (d, J = 2.0 Hz, 1FD), 8.32 (s, 1H), 7.92 -
8.04 (m, 1H), 7.71 {d, J = 8.1 Hz, 1H), 7.55 - 7.67 {m, 3H}, 7.30 - 7.43 (m, 3H), 6.40 (5, 1H),
5.59 (br. s., 1H), 3.40 (s, 3H), 2.80 (s, 3H) mass cale’d for CooHigF4NgO, 542.49; nvz found
543.1.

Fxample 184c: 'H NMR (CHLOROFORM-d) 8: 8.79 (s, 1H), 8.31 (s, 1H), 7.97 (4, T = &.1 Hz,
IH), 7.71 {(d, = 8.1 Hz, 1H), 7.53 - 7.67 {m, 3H), 7.30 - 7.43 {m, 3H), 6.42 {5, 1H)}, 5.46 (br. 5.,
1H}, 3.40 {s, 3H}, 2.80 (s, 3H) mass calc’d for CroHioFalNgO, 542 .49; m/z found 543.1.

Example 188a: (I-Methyl-1 H-imidazol-5-yHB(3-phenyi-2,4-bis{triflusromethyDguinolin-6-
yhi{pyridin-2-yhmethanol

A solution of n-BuLi (2.5 M in hexanes, 8.10 mL, .25 mumol} was added dropwise by syringe to
a solation of 6-iodo-3-phenyl-2 4-bis(trifluoromethyljquinoline (122 mg, 0.261 mmol,
Intermediate 8, step d) in dry THF (4.5 mb) in a dry icc-acctone bath. After 2 min, a solution of
{1-methyl-1 H-imidazol-53-yl¥pyridin-2-ylymethanone {0.0540 g, 0.288 mmol, Intermediate 11,
step by in dry THF (0.25 mL) was added dropwise. The reaction mixture was stitred for 3 min in
a dry ice-acetone hath, then the reaction flask was placed into an ice-water bath. Afier 5 min, 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

229



WO 2014/062667 PCT/US2013/065026

phase was further extracted with cthyl acetate.  The organic phasc was dried (Na,S04), filtered,
and concentrated. The crude product was purified by reverse-phase chromatography (acctonitrile
w/ 0.05% TFA in water). Saturated sodium bicarbonate was used to form the frec-base product,
which was extracted with DCM and concentrated to provide the title compound as a white solid.
"H NMR (500 MHz, CDCL) 8 8.66 (d, J=4.4 Hz, 1H), 832 (d, /=89 Hz, 1H), 826 (d. J=2.0
Hz, 1H), 805 (dd, /=89, L.& He, 1H), 775 (d, J = 7.7, 1.7 He, 1H), 751 (s, 1H), 7.49-7.40
(m, 3H), 735 (dd, /=7.0, 5.3 He, 1H), 728 (s, 1H), 7.22 (d, J=T7.9 Hz, 1H), 6.72 (s, 1H), 6.39
(s, 1H), 3.44 (s, 3H). MS m/e 529.2 [M+H]"

Example 1853 was purified by chiral HPLC (ChwralPak OD, 80:20 heptane/cthanol) to give two
pure enantiomers, Exarple [85b and Example 185¢ {clution order: Example 185b first, Example

185¢ second).

Example 185b: 'H NMR (400 MHz, CD;0D) 8 8.60 (d, /= 4.2 Hz, 1H), 847 (s, 1H), 832(d, J
=8.9 Hz, 1H),817(d, /=89 Hz, 1H), 8.01 (s, LH), 7.88 (t, J= 7.8 Hz, 1H), 7.66 (d, /= 8.0 Hz,
1H}, 7.46 (dd, /= 14.7, 7.3 Hz, 3H), 7.41-7.36 (m, 1H), 7.33 (d, /= 6.9 Hz, 2H), 6.57 (5, 1H),
347 (s, 3H). MS m/c 529.2 [M+H]".

Example 185¢: 'H NMR (400 MHz, MeOD) 5 8.60(d, J=4.2 Hz, 1H), 847 (s, 1H), 832(d, J
=89 Hz, 1H), 8.17(d, /= 9.0 Hz, 1H), 8.02 (s, 1H), 7.88 {t, /= 6.9 Hz, 1H), 7.67(d, /= 7.9 Hz,
1H), 7.53 — 7.41 {m, 3H), 7.39 (dd, J= 6.9, 5.1 Hz, 1H), 7.33(d, J = 6.8 Hz, 2H), 6.56 (s, 1H),
3.47 (s, 3H). MS m/e 529.2 IM+H]".

FExample 186a: (2-Azetidin-1-vi-4-chlore-3-phenyiquinolin-6-yh{1-methyl-1 H-imidazol-5-
yhis-(irifluoromethypyridin-3-yvijmethanel

To a 5 mL scaled tube was added (2,4-dichloro-3-phenylquinshin-6-yH(1 -methyl-1 H-imidazol-5-

vhi6-(trifluoromethyDpyridin-3-yljmethano! (200 mg, 0.38 mmol, 1 cquivalent, Example 109},
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azctidine (108 mg, 1.89 mmol, 5 cquivalents) and dimethylformamide (2 mbL). The rcaction
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 cthyt acetate dilution. The organic phase was
extracted with saturated, agqueous 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 roverse phase chromatography using
acetonitrile with ammonium hydroxide in water as cluent to provide racemic (2-azetidin-1-yl-4-
chioro-3-phenylquinolin-6-yI){ I -methyl-1 H-imidazol-5-yD{6-(riflusromethyhipyridin-3-
viimethanol. MS (ESD: mass caled. for CroHyCIFsNO, 549.15; wv/z found, 550.3 E:I\A-%H}*. 'y
NMR (600 MHz, MeCOD) 3 8.76 {d, /= 2.0 Hz, 1H), 8.04 — 7.97 (m, 2H}, 783 (d, /= 8.2 Hz,
1H}, 7.78 - 7.70 {(m, 2H), 7.58 {dd, J= 8.9, 2.2 Hz, 1H), 7.5t - 741 {m, 3H), 7.33 (4, /= 7.8 Hz,
2H), 6.33 (5, 1H), 3.72 — 3.61 (m, 4H), 3.48 (s, 3H), 2.10 - 2.02 (m, 2H}.

Racemic (2-azetidin-1 -yl-d-chloro-3-phenyiquinolin-6-v}{1-methyl-1 F-imidazol-5-y1){ 6~
{triftuoromethyhpyridin-3-vl}lmethanol was purified on a chiraleel OD column (20um, Dhacel)
with methanol to provide two enantiomers {clution order: Example 186b first, Example 186¢

second}.

Example 186b: MS (ESI): mass caled. for CooHpsCIFiNO, 549.15; w/z found, 550.3 [M+H]
"H NMR (600 MHz, MeOD) § 8.76 (d, J = 2.0 Hz, 1H), 8.02 (d, /= 2.0 Hz, IH), 8.00 (dd, J =
82,20 Hz, 1H), 7.82(d, /=82 Hz, 1H), 776 - 7.71 {m, 2H), 7.58 {(dd, J = 8.9, 2.2 Hz, 1H),
748 =741 {m, 3H), 7.34 = 7.29 (m, 2H), 6.33 (s, 1H), 3.69 - 3.62 (m, 4H), 3.48 (5, 3H), 2.09 -
2.00 (m, 2H).

Example 186c: M5 (ESI): mass caled. for CaolanCIFsNsO, 549.15; mv/z found, 550.3 [M+HT .
TH NMR (600 MHz, MeOD) 8 8.76 (d, J = 2.0 Hz, 1H), 8.02 (d, J= 2.1 Hz, 1H), 8.00 (dd, J =
83,2.0Hz, 1H), 783 (d, /=82 Hz, 1H), 7.77 - 7.71 (m, 2H), 758 (dd, J = 8.9, 2.2 Hz, 1H),
750741 (m, 3H), 732 (dd, /=58, 1.9 Hz, 2H), 633 (d, /= 1.1 He, 1H), 3.66(t, J=7.1 Hz,
4H), 3.48 (s, 3H), 2.09 - 2.00 (m, 2H).

Example 187: (4-Chlorophenyl)(2.4-dichiore-3-(3-chlorophenvhguinolin-6-yli(1-methyl-

1H-imidazol-5-yhimethanol

2
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A solution of n-Buli (1.6 M in hexanes, 2.41 mb, 3.9 mmol} was added to 6-bromo-2,4-
dichloro-3-(3~chlorophenyvliquinohine (1.0 g, 2.6 mmol, Intermediate 60, step ¢} in THF (10 mL)
at ~70 °C under nitrogen. The mixture was stirred at -70 °C for 45 mun before addition of (4-
chiorophenyl¥{ 1 -methyl-1 H-imidazol-5-yimethanone (8.85 g, 3.9 mmol, Intermediate 18, step
b). The mixture was stirred at <70 °C for 1 hour, then brought to -50 °C and quenched by
addition of water. The mixture was extracted with EtOA¢. The organic phase was dried
{NapS(y), filtered, and concentrated. The residue was purified by flash column chromatography

{silica gel, DCM/MeOH/NHLOH, 97/3/0.1) to afford the title compound. MS m/e 530.2 [M-+H] .

Example 188: (4-Chlorophenyl{2 4-dichioro-3-(pyridin-2-yDguinolin-6-yH{I-methyi-1H-

imidazel-4-yhmethanol

Into a 100-mL round-bottom flask were placed, under nitrogen, a solution of 6-bromo-2.4-
dichloro-3-(pyridin-2-yhquinoline (380 mg, 1.07 mmol, 1.20 cquivalents, Intermediate 61, step
¢} in teirahydrofuran (10 mL}. This was followed by the addition of n-BuLi (3 M in hexance, 0.43
mb, 1.28 mmol, 1 .40 equivalents) dropwise with stirring at -78 °C. In 30 nmun a solution of {4-
chlorophenyl){1-methyl-1H-imidazol-5-yIimethanone (199 mg, .90 mmol, 1.00 cquivalents,
Intermediate 18, step b) in tetrahydrofuran (10 mi) was added dropwise. The resulting solution
was allowed to warm to room temperature and stirred for an additional 2 hours. The reaction was
then quenched with 10 mL of NH4Cl and then concentrated under vacuum. The crude product
{200 mg) was purified by Prep-HPLC {45-65% McOH in water, 8.05% TFA} o yield the title
compound as a white solid. 'H NMR (300 MHz, CHLOROFORM-d + D,0, mixture of rotamers,
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ratio |.0:1, single rotamer peaks marked * where separated) 8 8.75 {br. 5., 2H), 8.50 (br. 5., 2H),
8.33 - 8.44 (m, 1HY*, 8.18 - 8.33 (m, 1HY*, 8.03 - 8.15 (m, 2H}, 7.90 - 802 (m, 2H}, 7.70 - 7.86
{m, 2H}, 7.44 - 7.59 (m, 4H), 7.31 - 7.44 (m, 6H)}, 6.58 - 6.79 (m, 2H}, 3.59 (br. 5., 6H); MS m/e
495 [M+H]".

Example 18%:  (4-ChlorophenyD(24-dichloro-3~(pyridin-3-yDquinolin-6-yD{L-methy-1 H-

imidazol-5-yDmethanol

into a 100-mL round-bottom flask were placed, under nitrogen, a solution of 6-bromo-2.4-
dichloro-3-(pyridin-3-yhquinoline (160 mg, 8.45 mmol, 1.00 cquivalent, Intermediate 51, step ¢)
in tetrahydrofuran (10 mLl). This was followed by the addition of t-Buli (§.85 mL, 3.00
cquivalents, 1.6 M in hexanc) dropwise with stirring at -78 °C. In 30 min a solution of (4-
chiorophenyl{ l-methyl- T H-imudazol-5-yhimethanone {121 mg, 0.55 mmol, 1.20 equivalents,
Intermediate 18, step b} in tetrabydrofuran {10 mL) was added dropwise. The resulting solution
was allowed to warm to -40 °C for an additional 30 min, followed by stirring at room
temperature overnught, The reaction was then quenched with 10 mL of NH,CL and exiracted
with 3510 mL of cthyl acetate. The combined organic layer was dried over ashydrous sodium
sulfate, filtered, and concentrated under vacuum. The crude product (400 mg) was purified by
Prep~-HPLC (22-44% acctonitrile in water, (.05% TFA} to vield the title compound as an off-
white solid. "H NMR (400 MHz, MeOD, mixture of rotarners, ratio 1:0.8, minor rotamer peaks
marked *) 8 9.03 (s, 2H), 8.73 - &.82 {m, ZH}, 8.70 {s, 1H), 8.59 - 8.67 (m, 1H}¥, €31 - €44 {m,
2H), 804 - 817 (m, 4H), 7.89 - B.02 (m, 2H), 7.69 - 7.83 (m, 2H), 7.37 - 7.58 {m, §H}, 6.95 -
7.04 (o, 2H), 3.75 (s, 3HY*, 3.73 (s, 3H); MS w/e 495 [M+HT .

Example 190
(2,4-Dichloro-3-3-fluorophenyD-8-methyiguinolin-6-yh{4-MuorophenyD(I-methyl-1 H-

imidazol-S-vhmethanol

2
3
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A round bottom flask was c¢harged with 6-bromo-2.4-dichiore-3-(3-fluorophenyi}-&-
methylguinoling (1.00 g, 2.60 mmol, Intermediate 58, step ¢} and {(4-fluorophenyl}{ T-methyl-1 4~
mmidazol-5-yhimethanone (583 mg, 2.86 mmol, Intermediate 49, step by and was evacuated and
re-filled with argon (three times). THF (20 mL) was added, and the solution was cooled ina dry
ice acetone bath for 2 minutes. At this point the mixture began to turn cloudy and n-Buli (1.6 M
in hexane, 2.11 mb, 3.38 mmol), was added over about | minute. The mixture was stirred at =78
°C for 10 minutes, then in an ice water bath for | hour. The reaction was quenched by addition
of saturated aqueous NHCl, diluted with water and extracted with EtQAc¢ (3X). The organic
phase was dried (NapSQy), filtered, and concentrated. The residue was purified by flash column
chromatography {silica gel, 30-60% acetone-DUM) to afford slightly umpure title compound as
an off-white solid. 'H NMR (400 MHz, CHLOROFORM-d) 8 8.09 (s, 1H), 7.60 (s, 1H), 7.44 -
7.55 (m, IH), 7.30 - 739 (m, 3H}, 7.15 - 7.23 (m, 1H), 7.01 - 712 (m, 4H), 6.40 (s, 1H), 4.00
{(br.s., 1H), 3.40 (5, 3H), 2.74 (s, 3H). MS m/e 510.1 [M+H]}".

Example 191
{2,4-Dichlore-3-3-flusrophenyi-8-methyiquinolin-6-yB(1-methyt1 H-imidazol-5-yH{6-

(trifluoromethylpyridin-3-yiimethanol

n-Buli (1.6 M in hexane, 1.91 mL, 3.05 mmol) was added over approximately | minute to a
sohution of 6-bromo-2 4-dichloro-3-(3-fluocrophenyl)-8-methyiquinoline (1.23 g, 3.20 mmol,
Intermediate 50, step ¢ in THF (10 mL) under argon at -78 °C. After 1 minute, a solution of (1-
methyl-1 H-imidazol-3-y{6-{triftuoromethyhpyridin-3-vhmethanone (817 mg, 3.20 mmol,
Intermediate 15, step ¢} in 10 mL THF under argon was added via cannula. The resulting
mixture was stirred at -78 °C for 10 minutes, then transferred to an ice water bath and stirred 1
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hour. The reaction was quenched by addition of saturated aqueous NH,CL, diluted with water
and extracted with EtOAc (3X). The organic phase was dried (Na,504), filtered, and
concentrated. The residue was purified by flash column chromatography (silica gel, 45-60%
CH:CN in {2% conc. agueous NHsOH in DCM, aqueous phase removed]) to afford the title
compound as a cream colored solid. 'H NMR (400 MHz, CHLOROFORM-d) 8 8.83 (s, 1 H),
8.14(dd, /= 183,746 Hz, 1H}, 792 (d, /=831 Hz, 1H), 7.65(d, /=831 Hz, 1H}, 7.57 - 7.62
{m, 1H), 7.44 - 7.53 {m, 1H), 7.20 (td, /=220, 831 Hz, 1H), 7.09 {t, /= 06.60 Hz, 1H}, 7.01 -
7.07 (m, 1H), 6.29(d, /=098 Hz, 1H), 6.02 {br. 5., 1H}, 3.37 (s, 3H)}, 2.74 (s, 3H}. MS m/e
561.2 [M+H]".

Fxample 192
(2,4-Dichiors-3-(4-fluorophenyD-8-methylquinolin-6-yhH{-methyi-1 H-imidazo}-5-vI)(6-

{rittuoromethyhpyridin-3-yiimethanel

n-Butylithium (0.78 mL, 1 249 mmol) was added to a -78 °C mixture of 6-bromo-2 4-dichloro-
3-(4-fluorophenyi)-8-methyiquinoline {(0.37 g, 0.961 mmol, Intermediate 59, step ¢} and (-
methyl-1 H-imidazol-S-yli6-(riflucromethylipyridin-3-ylimethanone  {0.27 ¢ 1.057 mmol,
Intermediate 15, step ¢) in dry THF (10 mL} over a 2 min period. After complete addition
stirring was continued at =78 °C for 10 min then the reaction was warmed up to 0 °C and stirred
for 1 hour. Saturated NHCl was added and the reaction mixture slowly warmed to room
temperature. Water was added and the layers were separated. The agueous layver was extracted
with EtOAc. The combined organic extracts were dried over Na,SQ,, filtered, evaporated in
vacuo and chromatographed (E¥OA¢/DCM gradient) to provide the title compound. 'H NMR
(CHLOROFORM-d) &: 8.84 (4, J =20 Hz 1H), 814 (d, J=20Hz IH), 792 (4, ] = 2.0 Hz,
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1H), 7.66 (d, J = 8.6 Hz, 1H), 7.60 (5, 1H), 7.26 - 7.38 (m, 3H), 7.16 - 7.25 (m, 2H), 6.37 (s, 1H),
3.81 (s, 1H), 3.39 (s, 3H), 2.75 (s, 3H); MS(EST) 561.1.

IN VITRO BIOLOGICAL DATA

ThermoFluor® Assav

ThermoFiuor® is a fluorescence based assay that estimates ligand binding affinities by
measuring the effect of a ligand on protein thermal stability (Pantoliano, M. W, Petrella, E. C,,
Kwasnoski, . D., Lobanov, V. S, Myslik, I, Graf, ., Carver, T., Asel, E., Springer, B. A,
Laneg, 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. Biochemisiry 44, 5258-66). This
approach is applicable to a wide variety of systems, and rigorous in theorcetical interpretation

through quantitation of cquilibrium binding counstants (Kp).

In a ThermoFluor® experiment where protein stability is monitored as the temperature is steadily
increased, an equilibrium hinding ligand causes the midpoint of an unfolding transition (7,) to
ocecur at a higher temperature. The shift in the melting point described as a AT, is proportional
to the concentration and affinity of the ligand. The compound potency may be compared as a
rank order of either AT, vahues at a single compound concentration or in terms of X, values,

estimated from concentration response curves.

RORyt ThermoFluor® Assay Construct

For the RORyt construct used in the ThermoFluor® assay, numbering for the nuclestide
sequences was based on the reference sequence for human RORyt, transcript variant 2, NCBI

Accession: NM_001001523.1 (SEQ 1D NO:1). Nucleotides 850-1635 (SEQ 1D NO:2) coding for

236
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the wild type human RORyt ligand binding domain (RORyt LBD} were cloned into the pHIS!
vector, a modified pET E. cofi expression vector {Accelagen, San Diggo), containing an in-frame
N-terminal His-tag and a TurboTEVY protease cleavage site (ENLYFQG, SEQ 1D NG:3)
upstream of the cloned insert sequence. The aming acid sequence for the RORyt construct used

in the Thermofluor assay is shown as SEQ 1D NO:4.

ThermoFhuor® experiments were carried out using instruments 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 solations are dispensed into
black 384-well polypropylene PCR microplates (Abgene) and overlayed with silicone oif (1 uL,

Fluka, type DC 200} to prevent evaporation.

Bar-coded assay plates are robotically loaded onto a thermostatically controlied PCR-type
thermal block and then heated at a typical ramp-rate of 1 °C/min for all experiments.
Fluorescence was measured by continuous iHlumination with UV light (Hamamatsu LC6)
supplied via fiber optic and filtered through a band-pass filter (380400 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
simultancous and independent readings of all 384 wells, Images were collected at cach
temperature, and the sum of the pixel intensity in a given arca of the assay plate was recorded
versus temperature. Reference wells contained RORyt without compounds, and the assay
conditions were as follows:

(.065 mg/mL RORyt

60 uM 1,5-ANS

100 mM Hepes, pH 7.0

10 mM NaCl

2.5 mM GSH

0.002% Tween-20

2
)
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Project compounds were arranged in a pre-dosed mother plate {Greiner Bio-onc) whercin
compounds are serially diluted in 100% DMSO by 1.2 from g high concentration of 10 mM over
12 columns within a series {(column 12 is a reference well containing DMSQO, no compound).
The compounds were robotically dispensed directly into assay plates (1x =46 nL) using a
Hummingbird capillary liguid handling mstrument (Digilab). Following compound dispense,
protein and dye in buffer was added to achieve the final assay volume of 3 puL, followed by | gl

of silicone oil.

The binding affinity was estimated as described previously (Matulis, D, Kranz, J. K, Salemme,
F. R, and Todd, M. 1. (2005} Thermodynamic stability of carbonic anhydrase: measurements of
binding affinity and stoichiomctry using ThermoFluor®. Biochemisiry 44, 5255-66) using the

following thermodynamic parameters of protein unfolding:

Reference RORyt 7, 47.8 °C
AH¢vn = 115 keal/mol

ACpermy = 3 keal/mol

CELL BASED BIOLOGICAL DATA

RORyt Reporter Assay

A reporter assay was uscd to test functional activity of RORyt modulatory compounds on
transcriptional activation driven by the RORyt LBD. Cells used in the assay were co-transfected
with two constructs. The first construct, pBIND-RORyt LBD, contained the wild type human
RORyt LBD fuscd to the DNA binding domain of the GAL4 protein. The second construct,
pGL4.31 (Promega Cat no. U935A), contained mubtiple GAL4 respousive DNA clements
upstream of firefly luciferase. To gencrate a background control, cells were smmilarly 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 NO:S) to LFKELF (SEQ D NO:6). The AF2
mutation has been shown to prevent co-activator binding to the RORyt LBD, thus preventing

transeription of fircfly luciferase. The mutant construct was called pBIND-RORyt-AF2.

2
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For the RORyt constructs used in the reporter assay, nurobering for the nucleotide sequences was
also based on the reference sequence for human RORyt, transeript variant 2, NCBI Accession:
NM O01001523.1 (SEQ ID NO:1). For the wild type human RORyt LBD construct, pBIND-
RORyt LBD, nucleotides §530-1635 (SEQ ID NO:2) coding for the wild type human RORyt LBD
were cloned into EcoRE and Notl 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 SV40 promoter. Renilla luciferase expression scrves as a control for
transfection efficiency and cell viability. For the background control construct, pBIND-RORyt-
AFZ, the AF2 domain of RORyt LBD was mutated using the Quik Change II Site Directed
Mutagencsis System (Stratagene Cat, No. 200519). The nucleotide scquence coding for the
RORyt LBD sequence with the mutated AF2 domain 15 shown as SEQ ID NO: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 D NG9, respectively.

The reporter assay was performed by transiently transfecting HEK293T cells with 5 pyg of
pBIND-RORyt LBD or pBIND-RORyt LBD-AF2 and § ug pGL4.31 (Promega Cat no. C335A)
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 cclis/well in phenol-red frec DMEM containing 5% Lipid
Reduced FCS and Pon/Strep.  Six hours after plating, cells were treated with compounds for 24
hours. Media was removed and cells were bysed with 50 yb Ix Glo Lysis Buffer (Promega).
Dual Glo Luciferase Reagent (50 uL/well) was then added and firefly luciferase lominescence
was rcad on an Envision after a ton minute incubation. Finally, Stop and Glo rcagent (50
ul/welly was added and renilla huciferase lumincscence was read on an Envision after a ten
minate incubation. To calculate the effect of compounds on RORyt activity, the ratio of firefly to
renilla fuciferase was determined and plotted against compound concentration. Agonist
compounds increase RORyt-driven luciferase expression, and antagonist or inverse agonist

compounds deerease hciferase expression.
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Human Thl7 Assay

The hurnan Thi7 assay tests the effect of RORyt modulatory compounds on IL-17 production by
CD4 T cells under conditions which favor Thi7 differentiation.

Total CD4™ T cells were isclated from the peripheral blood mononuclear cells (PBMC) of
healthy donors using a CD4" T cell isolation kit 1I, following the manufacturer’s instructions
{Miltenyi Biotec). Cells were resuspended in a medium of RPMI-1640 supplemented with 10%
fetal bovine scrum, penicillin, streptomycin, glutamate, and B-mercaptocthanol and were added
to 96-well plates at 1.5x10° per 100 pL per well. 50 pL of compound at titrated concentrations
in DMSO were added into each well at final DMSO concentration at §.2%. Cells were incubated
for 1 hour, then 50 pl of Thi7 cell differentiation mediom was added to cach well. The final
concentrations of antibodics and cytokines (R&D Systems) in differentiation medium were:
3x10%mL anti-CD3/CD28 beads (prepared using human T cell activation/expansion kit, Miltenyi
Biotec), 10 pg/mL amti-IL4, 10 pg/mb anti-TFNy, 10 ng/mL 1IL18, 10 ng/ml 1123, 50 ng/mL IL6,

3 ng/mbL TGFP and 20 U/mL IL2. Celis were cultured at 37 °C and 5% €O, for 3 days.

~
/
I

Supernatants were collected and the accumulated TL-17 in culture was measured by using
MULTI-SPOT® Cytokine Plate following manufacture’s instruction (Meso Scale Discovery).
The plate was read using Sector huager 6000, and 1L-17 concentration was extrapolated from the

standard curve. The IC50s were determined by GraphPad.

Table |
Example ThermoFiuor® Assay, RORyt reporter RORyt reporter Assay, % Human Th17
Number Kd {uh) Assay, IC50 {uM) inhibition @ 6 pM Assay, 1Cq (M)
1 0.96 i 93 ND
2 0.076 0.13 100 .62, ~0.7
3 1.5 2.1 a4 ND
4 3.3 3.2 97 ND
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Example ThermaoFluor® Assay, RORyt reporter RORyt reporter Assay, % Human Th17
Number Kd {uM) Assay, IC50 {uM) inhibition @ 6 uM Assay, 1Cq (M)

5 21 0.38 79 ND

6 0.074 0.24 a0 ~6

7 5.3 1.2 83 ND

& 43 2.7 78 ND

1] 7.1 6.1 70 ND

10 0.029 0.15 33 0.59
11 1.1 4.2 75 ND

12 0.022 ~(.1 103 0.33
13 0.015 0.085 106 0.53
14 0.45 0.82 101 ND

15 0.19 0.6 106 ND

16 0.013 0.05 105 0.13
17 0.21 0.27 102 0.94
18 9.5 >6 17 ND

1% 9.1 >6 13 ND

20 0.13 0.33 104 0.52
21 0.12 0.86 a1 “(.9
22 0.075 0.22 104 0.44
23 0.23 0.8 89 ND

24 0.024 0.07% 104 0.32, 0.2
25 0.065 0.094, ~0.09 39 0.34
26 1.3 0.7 100 2.8
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
27 8.3 4.2 75 ND
28 0.23 ~0.2 99 4,~1
29 0.18 0.26 95 2.8
30 0.033 ~0.3 93 ~1
31 5.6 2.1 &7 ND
32 0.33 0.094 a7 0.86
33 3.3 2 78 ND
34 0.033 0.047, <0.05 100 0.14
35 0.33 0.34 97 0.77
36 2 0.29 38 1.6
37 0.2 0.19 91 ~1
38 0.037 0.11, <0.05 98 0.27
39 2.5 1.6 86 ND
1y 0.018 0.047, <0.05 100 (.056
41 0.023 .11, ~0.1 a8 0.2
42 1.4 ~2 91 ND
43 1.6 11 39 ND
44 0.33 0.17 g7 0.55
45 2.9 1.6 75 ND
46 4 2 g4 ND
a7 0.023 0.11 101 0.32
48ia 0.004 0.0075, <0.05, 105 0.019

~(.00%
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
48k 0.29 0.62 101 ND
48¢ (0.0019 0.01 105 ND
49 0.038 0.14 103 0.41
50 0.005 0.007, ~0.009, 105 0.036
<(.05
53 1.8 ~4 75 ND
52 1.3 ~3 80 ND
53 0.95 ~2 61 ND
54 0.033 0.15 97 0.36
55 0.33 0.82 92 ND
56 0.04 0.17 91 0.24
57 0.055 0.16 30 0.28
58 2.2 ~& 40 ND
58 4.4 ~& 37 ND
L] 1.3 ~1 g6 ND
61 1.8 2 80 ND
62 0.47 0.25 a8 0.7
63 0.015 .0086 106 0.063
64 0.5 ~4 87 ND
65 0.2 0.16 103 0.19
66 0.0017 0.01 105 0.059
67 (3.00063 0.013 104 0.027
68 0.0039 0.0058 103 (3.048
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
&9 0.3 0.15 99 0.61
¢ 0.77 0.047 g5 0.63
71 0.31 0.082 94 0.69
72 8.5 ~2 83 ND
73 0.018 0.36 84 1.2
74 0.005 0.025 g2 0.11
75 0.47 ~2 a8 ND
76 (.0023 (3.0049 100 0.04
77 i1 ~4 75 ND
78 0.27 ~2 92 ND
79 0.51 1.2 73 ND
a0 0.055 0.025 39 0.12
81 0.17 0.32 a3 ND
82 0.56 ~4 71 ND
83 4.2 >6 -3 ND
84 1.4 0.89 73 1.3
85 0.13 0.64 92 ND
86 (.0053 0.021 103 0.037
a7 (.00011 0.0053 105 ~0.002
88 0.0096 0.037 100 (3.068
8% 0.034 0.16 49 0.3
a0 0.091 0.3 96 0.8
a1 0.22 0.2 97 ND
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
a2 0.044 0.12 100 0.15
83 1.2 >6 49 ND
94 2.4 >6 43 ND
g5 0.023 0.5 98 »>6
1] 0.029 0.37 94 >6
97 0.053 0.58 100 ND
98 0.036 0.35 a8 0.3
99 0.002 0011, <0.05 100 0.026
180 0.35 0.i6 g5 0.15
101 2.5 0.64 84 ND
102 0.041 0.14 104 0.15
103 1.4 2.2 a5 ND
104 0.03 0.039 100 (3.043
105 0.033 0.15 101 0.19
106 1.3 2.3 75 ND
w7 0.065 0.059 101 0.039
108 0.33 11 90 ND
109 0.032 0.18 100 ND
110 0.0064 0.082 101 ND
113 0.64 10,72 77 ND
132 0.12 0.38 100 0.48
113 1.8 0.086 101 0.25
114 0.61 0.74 104 ND
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Example ThermaoFluor® Assay, RORyt reporter RORyt reporter Assay, % Human Th17
Number Kd {uM) Assay, IC50 {uM) inhibition @ 6 uM Assay, 1Cq (M)
115 0.45 0.13 165 0.48
116 0.057 0.12 110 0.1
137 0.16 0.65 a8 ND
118 0.36 0.37 94 ND
119a 0.16 0.26 101 1.8
1190 57 ~G, >6 53 15,76
13%¢ 0.032 0.22 100 0.7
120 0.13 0.17 a8 0.4
123 1.7 ~2 72 ND
122 0.25 0.47 91 0.5
123 2.2 ) 70 ND
124 0.12 0.22 100 0.92
125 0.65 1 65 ND
126 0.021 0.22 g7 ND
127 0.99 1.6 88 ND
128 0.097 0.14 94 0.24
129 0.0062 0.16 100 0.08
130 0.47 0.58 g7 ND
131 0.026 0.091 100 0.21
132 0.016 0.048 103 0.13
i33 15 >6 41 ND
134 0.29 0.52 96 1.1
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
135 0.051 041 101 .13
136 0.57 ~2 g7 ND
137s 0.055 0.24 105 0.3
1376 0.02 0.053 103 (.068
137¢ 1.8 ~2 g1 ND
138a 0.0095 0.11 a7 0.23
i38b 0.0087 0.082 102 0.057
138¢ 0.7 0.42 92 0.79
139 0.061 0.31 102 0.35
340 0.56 0.32 105 1.8
141 0.62 0.21 39 1.2
142 0.0076 0.092 105 0.14
143 0.0011 0.01 104 0.02
144 0.26 0.52 102 ND
145 2.1 0.25 a3 1.2
146 Q.077 0.13 112 ND
147 i1 1.3 g7 ND
348 0.00049 (.0055 101 ND
149 0.0035 0.02 106 ND
150 (.0083 0.04 94 ND
153 5 2.2 35 ND
152 0.77 0.35 97 1.2
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])

i53a 0.071 0.23,~0.4 6 0.48, ~0.7
1538 0.27 0.69 93 1.6
153c 0.019 0.14 36 0.25
153d 3.5 1.5 75 ND
154 0.12 0.97 G0 1.9
155 0.068 0.11 a6 ND
56 0.057 0.32 a8 ND
157 2.8 ND ND ND
158 2 0.49 79 >6
159 0.0012 0.017 33 0.075
160 0.0061 0.12 g7 0.69
161 0.078 0.17 104 0.36
i62 0.2 0.91 92 ND
163 1.2 1.4 a7 ND
154 0.0012 0.018 a8 0.026
165 (.0024 0.048 a8 0.097
186 0.036 0.i8 103 0.15
187 0.4 »6 62 ND
i68 3.3 ~& 71 ND
16%a (.0081 0.072 96 (3.066
169h 0.003 (.0038 a4 0.027
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
18%9¢ 0.052 0.1 6 0.11
170 (3.0042 0.035 38 0.0%6
171 0.14 0.32 85 0.3
172 0.004¢6 0.14 96 ND
173a 0.017 0.049 103 ND
173b 0.26 0.56 100 ND
173¢ 0.0047 0.085 a5 0.13
i74a ND ND ND ND
174b 0.014 0.18 33 0.57
174¢ 0.87 1.8 89 ND
1755 ND ND ND ND
175hb 8.2 2.1 76 ND
175¢ 0.004 0.14 g5 .11
1763 ND ND ND ND
176h 3.4 15 94 ND
176¢ 0.068 0.32 a5 0.31
177a ND ND ND ND
1776 0.022 0.4 83 0.2
177¢ 1.3 0.36 98 2.5
1783 ND ND ND ND
178h 21 0.61 72 ND
178¢ 0.023 0.035 96 (.045
179 ND ND ND ND
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Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
i79b 6.6 1.3 a8 ND
17%¢ 0.063 0.48 36 ~1
188a ND ND ND ND
180b 67 1.9,~3 80 ~E
180c 0.093 0.17 99 0.097
1813 0.016 0.14 101 ND
i81b 0.027 0.062 99 0.12
181c 0.023 0.053 105 0.16
182 (3.0015 0.015, ~0.0006 94 0.007
183a (.0093 »6 26 ND
183b 0.0037 >6 34 1.2
183c 0.19 0.36 73 0.87
1843 ND ND ND ND
184b 2.5 3 49 ND
184c 0.041 0.26 97 0.7
i85z 0.674 0.2 100 ND
185b 0.029 0.13 103 0.0%¢6
185¢ 0.76 0.81 81 ND
186a 0.032 0.1 106 ND
186k 0.18 0.35 103 0.57
186¢ 0.006 ~0.05 103 0.017
187 0.1 0.58, 6 73 >6
188 0.62 1.7 a7 ND
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Table 1, continued

Example ThermoFluor® Assay, RORyt reporter RORyt reporter Assay, % Hurman Thi7
Number Kd {uh} Assay, 150 {uM) inhibition @ 6 uM Assay, 1Cs {uM])
188 0.94 1.9 92 ND
180 ND ND ND ND
191 ND ND ND ND
192 ND ND ND ND

All data shown in Table 1 is cither the value of one data point or the average of more than one
data point. In cascs 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.

NI —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 1nvention
encompasses all of the usual variations, adaptations and/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:

1. The compounds of Formula I:

4

22 R? R* Rg .

=3 f S Ry R
E o

RET N RT

R® Formula

wherein:

R is pyreolyl, pyrazolyl, iridazolyl, triazolyl, thiazolsl, pyridyl, pyridyt N-oxide,
pyrazinyl, pyrimidinyl, pynidazyl, piperidinyl, quinazolinyl, cinnolinyl, benzothiazolyl, indazolyl,
tetrahydropyranyl, tetrabydrofuranyl, furanyl, phenyl, oxazolyl, soxazolyl, thiophenyl,
benzoxazolyvl, benzimidazolyl, indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said
pyridyl, pyridyvl N-oxide, pyrazimyvl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyt,
benzothiazolyl, indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolvl, bernzimidazolyl, indolyl,
quinolinyl, and pyrazolyl are optionally substituted with C{OYCgyatkyl, C{OINH,, CIOINHC .
nalkyl, CLOMN(Cayalkyl)y, NHC(O)YC g palkyl, NHSOCogalkyl, Cagalkyl, CF;, CHCFs, CL
F, -CN, OCsalkvl, N(Cyaalkylh, (CH10CH:, SCsalkyl, OH, COH, CO.Cq galkyl,
C(OYCF,, SO,CFs, OCF;, OCHYF,, SO,CH3, SO;NH,, SONHCpalkyl, SON(Cy zalkyl),
C{OYNHSO,CH;, or OCHOCH;; and optionally substituted with up to two additional
substituents independently selected from the group cousisting of Cl, Coinalkyl, SCHs, OCq.
nalkyl, CFs, -ON, and F; and wherein said triazolyl, oxazolbyl, isoxazolvl, pyrrolyl, and thiazolyl
are optionally substituted with up to two substituents independently selected from the group
consisting of SGCHz, SONH,y, C{O)NH;, -CN, OCqmalkyl, (CHy o5 OCH;, SCH;, CFsL F, CL
and C.palkyl; and said thiadiazolyl and oxadiazolyl are optionaily substituted with Cypalkyl;
and said pyridyl, pvridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl arc optionally
substituted with up to three additional substituents independently selected from the group
consisting of C(OYNHCyakkyl, CIOMN{Crnalkyly, NHC(OY galkyl, NHSOCpgjalkyl,
C{OYCF2, SOCF;, SONHC 1 palkyl, SON({Cpalkyhy, C(ONHSO,CH;, SOCH;3, SCNHS,
C{ONH,, -CN, OCqgalkyl, (CH)onOCHs, SCualkyl, CFs, F, CL and Cjsalkyl;
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R is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl, A-
acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cy_yalkyl-piperidinyl, thiazolyl,
pyridazyl, pyrazinyl, 1-{3-methoxypropyl}-imidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl;
wherein said imidazolyl is optionally substituted with up to three additional substitucnts
independently selected from the group consisting of Cnalkyl, SCHi, OCpalkyl, CFs, -CN, F,
and Cl; and said pynidyl, pyridyl-N-oxide, pyrimidinyl, pynidazyl, and pyrazinyl, are optionally
substituted with up fo three additional substituents independently selected from the group
consisting of SOCH;, SO NH,, C(O3NH,, -CN, OCpatkyl, (CH)o.10OCH;, SCH3, CF;, F, Cl,
or Corpalkyl; and sard triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with
up to two substituents independently selected from the group consisting of SO.CH;, SONH,,
C{OYNH,, -CN, OC palkyl, (CH2)o 5 OCH;, SCHs, CF;, F, CL and Cyoalkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with Cyojalkyl; and said pyrazolyl is
optionally substituted with up to three CHz groups;

R* is H, OH, OCHz, or NH»;

RYisH, or F;

R is H, Cl, -CN, CF3, SCaalkyl, OC satkyl, OH, Coaalkyl, N(CH;YOUH:, NH(Cq.
salkvly N{Cg.aalkyl)s, or 4-hydroxy-piperidinyl;

R® is pyridyl, pyrimidinyl, pyridazyl, pyrazinyl, thiazolyl, isothiazolyl, furanyl,
thiophenyl, oxazolyl, isoxazolyl, imidazolvl, pyrazolyvl, pyrrolyl, triazolyl, oxadiazolyl,
thiadiazolyl, or phenyl, any of which is optionally substituted with up to two substituents
independently selected from the group consisting of piperidinyl, pyrrohidinyl, azetidinyd,
pyrazolyl, triazolyl, imidazolyl, -CN, Cgalkyl, OCq salkyl, C{OYCgalkyl, COH, COC.
salkyl, NHy, NHCpalkyl, N{Caojalkyly, SONH,, SON(CH;5),, SONH,, SO NHC 1 9alkyi,
SCN(Ciipalkyl),, SCHs, OCH,CFs, SO,CH;, CFs, CL F, OH, and OCFy;

R is H, C1, -CN, Cygatkyl, OC,4alkylCFs, OCF;, OCHF,, OCH,CHOC palkyl, CF;,
SCH:, CaanalkyINATAY, CHOC 5 alkyINATA”, NATA®, CCOINA'AY, CHNHC salkyiNA'A
CHaN(CH:)ConalkyINATAY, NHC alkyINATA®, N(CH)Cp salkyINATAY, OC o alkyINATA?
OCaalkyl, OCH -{1-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

2
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three substitucnts independently selected from the group consisting of F, CL, CHj5, CFi, and
OCH:;

Alis H, or Caaalkyl;

Alis H, Cagalkyl, CaaalkylOCaalkyl, CuaalkylOH, CIOYCgalkyl, or OCgalkyl;
or A' and A® may be taken together with their attached nitrogen to form a ring seleeted from the

group consisting oft
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R, 15 H, OCgalkyl, CH,OH, NH{CHj3), N(CH;s),, NH,, CHs, F, CF3, SO,CHs, or OH;

Ry 1s H, CO,C{CHz ), Chaalkyl, COX i galkyl, SOChgalkyl, CHYCH,CE;, CHCF;,
CHs-cyelopropyl, phenyl, CH;-phenyl, or Casieycloalkyl;

R is H, Caopalkyl, OC,nalkyl, CFy, NH,, NHCH;, -CN, ot F;

R is H,orF;
and pharmaceutically acceptable salts thereof;
provided that {4-chloro-3-phenviguinolin-6-vh{ -methyvl- L H-imidazol-5-y i pyridin-3-
yhimethanamine, (4-chlorophenyl)(2,4-dichloro-3-(2-chlorophenyliguinolin-6-vi{(1 -methyvl-1 H-
imidazol-2-yhmethanol, (2. 4-dichloro-3-phenylquinolin-6-yl}{oxazol-2-yl}{phenyhmethanol, (4~
chlorophenyi)2,4-dichloro-3-phenyiquinolin-6-yD{2-methyl-4-(triflaoromethylithiazol-S-
yhmethanol, (4-chloro-3-phenylquinelin-6-yH{ I-methyl-1 H-imidazol-5-v}{pyridin-4-
vhimethanamine, (4-chlorophenyii(3-(2,6-dichlorophenyhquinolin-6-y1 i 1-methyl- L -imidazol-

S-yDmethanol, {4-chloro-3-phenyiguinolin-6-yl}{2Z-(dimethylamino)pyridin-4-yh(1T-methyvi- 1 H-
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imidazol-2-ylimethanol, 4-(2-((4-chloro-6-{{4-chlorophenyl} hydroxy ¥ I -methyi-1 H-imidazol-5-
vhmethyh-3-phenylquinolin-2-yljoxyiethylithiomorpholine 1, 1-dioxide, 1-(2-({4-chloro-6-((4-
chloropheny{hydroxy )} I -methyl-1 H-imidazol-3-yhimethyl)-3-phenyviquinolin-2-
vhoxyicthyhpyrrolidin-2-one, (2-chloro-4-(dimethylamino}-3-phenylguinolin-6-yl{pyridin-2-
vh{pyridin-4-ylimethanol, {(4-chloro-3-phenylguinolin-6-yB(2-fluoropyridin-4-y{ I -mcthyl- 1 H-
imidazol-2-vhmethanol, (4-chloro-2-(1-methyl-1 H-pyrazol-4-yi)-3-phenyiquinolin-6-yHi{4-
chloropheny{pyridin-3-yhmethanol, (2 4-dichloro-3-phenylquinolin-6-yhdi(pyridin-2-
yhmethanol, 6-((3-chlorophenylithydroxy ¥ 2-(trifluoromethylipyridin-d-yhmethyl)-3-
phenylquinoline-2-carbonttrile, (2,4-dichloro-8-methyl-3-phenylquinolin-6-yH {1 -methyl-1 H-
imidazoi-4-yh{(6-methylpyridin-3-yUmethanol, (4-maethoxy-3-phenyl-2-
{triftuoromethyhquinolin-6-yhi{ F~-methyl- 1 H-imidazol-5-yhi{pyridin-2-yhimethanol, (4-
chlorophenyl}2,4-dichloro-3-(2-chlorophenyhquinolin-6-y {1 -methyl-1 F-umidazol-2-
yhnethanol, (2,4-dichloro-3-phenylguinolin-6-yD{phenylpyridin-2-yhimethanol, and the
second ehiting enantiomer of (4-chioro-2Z-methoxy-3-phenyiquinolin-6-y1 ) 1 -methyl-1 H-
imidazoi-3-yhpyrimidin-2-vimethanol {when purified on a chiralcel OD column) are excluded

from the claim.

2. The compounds of ¢laim 1, wherein:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolvl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyd, tetrahydropyranyl, phenyl, oxazolvl, isoxazolyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl, imidazolyl, phenvi, thiophenyl,
benzoxazolyl, pyrazolyl, pyridyl, pyridyl N-oxide, pyrazinyt, pyrimidinyl, pyridazyl, or
quinolinyl are optionally substituted with C{O)Cpalkyl, CIOINH,, Copalkyl, CFs, CHCEs, Cf,
F, -CN, OCqualkyl, N(Cypalkyl)y, -{CH 1:OCHs, SChualkyl, OH, COH, CO,Chmalkyl,
OCF;, OCHEF,, SO,{CHz, SONH,, or OCH,OCHs: and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, Cripalkyl, SCH,
OCupalkyl, CFs, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and
thiazolyl arc optionally substituted with up to two substituents independently selected from the
group consisting of SOCCH;, SONH,, C{OINH;, -CON, OCpalkyl, (CH2)050CH:, SCHa, CFs,

F, CL, and Cpjalkyl; and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to
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three additional substituents independently selected from the group counsisting of SO,CH;,
SO;NH,, C(O)NH,, -CN, OCialkyl, (CHy )02 OCH;, SChgalkyl, CFs, F, CL and Cyygalkyl;

R* is {-methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,
oxazolyl, isoxazolyl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cij_salkvi-
piperidinyl, thiazolyl, pyridazyl, pyrazinyl, 1-(3-methoxypropyl}-imidazolyl, or 1-Cipalkyl
imidazolyl; wherein said 1-Cypalkyl iruidazolyl s optionally substituted with up to two
additional substituents independently selected from the group consisting of Coalkyl, SCHs,
OCqalkyl, CFs, -CN, F, and C§; and said pynidyl, and pynidyl-N-oxide are optionally
substituted with up to three additional substituents independently selected from the group
consisting of SO,CH;, SONH,, C(O)NH,, -CN, OCpalkyl, (CHuo.nOCH:, SCHa, CFs, F, CL
and Cqp.pnalkyl; and said thiazolyl, oxazolyl and isoxazolyl are optionally substitated with up to
two substituents independently selected from the group consisting of SO,CH;, SO;NH;,
C{OYNH,, -CN, OC palkyl, (CH2)o.5OCH;, SCHs, CF;, F, CL and Cyoalkyl; and said 1-
methyl pyrazolyl is optionally substituted with up to two additional CH; groups;

R is pyridyl, pyrimidinyl, pyridazyl, pyrazinyl, or phenyl, any of which is optionally
substituted with —-CN, CH;, OCalkyl, N(Caapalkyt),, SONH,, SON(THz ), OCHCFs,
SHCHa, CFs, CL F, or OCFx;

R is H, CI, -ON, “a-pabloyl, OCqaalkyiCE;, OCHCHOC g gpalkyl, CFs, SCH;,
CHONATAY, CHAOC nallyNATAT, NATAZ, CHOINATAY, N(CH;)C o 4alkyINATA®, OC,.
4>aH§yiNA}A2, OCq.aalkyl, OCH-(1-methyh-tmidazol-2-y1, furyl, pyrazolyl, imidazolvl, pyridyl,
pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolvl or pyrazolyl is optionally
substituted with one CHs group;

AMisH, or Ciiayalkyl;

Alis H, Conalkyl, CuaalkylOCaalkyl, ChalkylOH, CEOYCpalioyl, or OCgalkyl;
or A' and A? may be taken together with their attached nitrogen to form a ring selected from the

group consisting of:
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Ry is H, OCq galkyl, CHOH, NH(CHS;), N{CHas},, NH,, CHs, F, or OH;
P\b 1% H, (:()2(*(@“3)3 C(l_..q)alkyi, C(())(}]’i,&ik‘/} S()z(:(i...q)alk}/}, CHzCE'{QCF_z, CE'iQCF},
CHo-cyelopropyl, phenyl, CHy-phenyl, or Caseycloalkyl;
R%is H, CHs, OCH;, or F;

and pharmaceutically acceptable salts thergof,

3. The compounds of claim 2, whercin:

R’ is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyt N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl,
thiophenyl, benzoxazolvl, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl are optionally substituted with
COY aalkyl, CIOINH,, Cyualkyl, CF:, CHyCF:, CL F, -CN, OCaalkyl, N(Caalkyly,, -
{CH3OCH:, SCgalkyl, OH, COxH, COChipalkyl, OCF:, OCHE,, SO,CH;, SO,NH;, or
OCH,QCH;; and optionally substituted with up to two additional substituents independently
selected from the group consisting of Cl, OCH;, and CHy; and wherein said triazolyl, oxazolyl,
isoxazolyl, and thiazolyl arc optionally substituted with onc or two CH; groups;

R? is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,
pyrazinyl, oxazolyl, isoxazolyl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cq.
nalkyl-piperidinyl, thiazolyl, pyridazyl, 1-(3-methoxypropyl}-imidazolyl, or 1-Cyyalkyl
irntdazolyl; wherein said 1-Cpalkyl imidazolyl is optionally substituted with up to two
additional CH» groups, or onc substituent selected from the group consisting of SCHy, and Cl;
and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to two subsitutents
independently selected froro the group consisting of SO,CH,, SO,NH,, C{ONH,, -CN, OCH;,

CFs, Cl, and CHz; and said thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up

2
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to two CHj groups; and said {-methyl pyrazolyl is optionally substituted with up to two
additional CHj; groups;

R® is pyridyl or phenyl, either of which is optionally substituted with —CN, CHz, OCHa,
WN{CH3}y, SONH;, SO,CH;, CFs, CL F, or OCFy;

R’ is H, C1, -CN, Cyaalkyl, OCq aalkylCF;, OCH,CH,O0C, salkyl, CF3, SCH;, NA'A”
COINA'A’, N(CH:)C pajalkyINA' A%, OC o palkyINATA®, OC gatkyl, OCH (| -methyl)-
imidazol-2-yl, rmidazolvl, furyvl, pyrazolyl, pyridyl, or pyrimidinyl; wherein said imidazolyl or
pyrazolyl is optionally substituted with one CH; group;

Alis H, or Capalkyl;

Alis H, Cagallyl, CaaalkylOCrgalkyl, CuaalkylOR, COYCgalkyl, or OCq.galkyl;
or A’ and A’ roay be taken together with their attached nitrogen to form a ring selected from the

group consisting oft

4N -§~N/\E 4N
P I 10 50w 004 Y WO

9

Ryis H, F, OCaalkyl, or OH;

Ry 18 Copalkyl, C(OYCHa, or phenyl
and pharmaceuntically acceptable salts thereof]
provided that {(4-chloro-3-phenviguinolin-6-v (1 -methvl- 1 H-imidazol-5-y Y pyridin-3-
yhimethanamine, (4-chlorophenyl)(2,4-dichloro-3-(2-chlorophenyliguinolin-6-vi{(1 -methyvl-1 H-
imidazol-2-vhimethanol, (2, 4-dichloro-3-phenylquinolin-6-yl}{oxazol-2-yl}{phenyhmethanol, (4~
chloro-3-phenylquinolin-6-yh{ I -methyl- 1 H-imidazol-5-vI){(pyridin-4-yhmethanamine, {4-
chiorophenyl¥3-(2,6-dichlorophenybhquinelin-6-y i} L-methyl-1 H-imidazol-5-vlymethanol, (4~
chlpro-3-phenylquinolin-6-y ) 2-(dimethylamino)pyridin-4-v1(1 -methvl-1 H-imidazol-2-
yhmethanol, 4-(2-({4-chloro-6-{{4-chlorophenytihydroxy) I -methyl-1 H-imidazol-5-yimethyiy-
3-phenviquinclin-2-yhoxyiethylthiomorpholine 1,1-dioxide, 1-{(2-{{4-chloro-6-({4-
chiorophenyhi{hydroxy {1 -methyl-1 H-imidazol-S-ylimethyi}-3-phenviquinolin-2-
vhoxyjethyhpyrrolidin-2-one, {(2-chloro-4-{dimethylamino}-3-phenylguinolin-6-yl)(pyridin-2-
v pyridin-4-ylymethanoi, (4-chloro-3-phenyviguinolin-6-v(2-fluoropyridin-4-y}{ 1 -methyl- 1 H-

imidazoi-Z-ylymethanol, (4-chiorg-2-(1-methyl-1 H-pyrazol-4-vi}-3-phenyiquinolin-6-yi 4-
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chlorophenytpyridin-3-yvhmethanol, (2.4-dichloro-3-phenylquinolin-6-yhdi{pyridin-2-
yvhmethanol, 6-((3-chlorophenylihydroxy )} 2-(trifluoromethylpyridin-4-ybmethyl)-3-
phenvlquinoline-2-carbonitrile, {2,4-dichloro-8-methyl-3-phenyiquinolin-6-yH{(1 -methyl-1H-
imidazoi-4-yh{6-methylpyridin-3-ylimethanol, (4-methoxy-3-phenyl-2-
(iriffuoromethyliquinolin-6-yh{ F-methyl- 1 H-imidazol-5-yh{pyridin-2-yhimethanol, (4-
chlorophenyl}(2,4-dichloro-3-(2-chlorophenyhgquinohin-6-y {1 -methyl-1 F-inudazol-2
yhinethanol, (2,4-dichloro-3-phenylguinolin-6-yD{phenylpyridin-2-yhmethanol, and the
second eluting enantiomer of (4-chloro-2-methoxy-3-phenyiquinolin-6-y ¥ I-methyl-1 H-
imidazol-5-yUpyrimidin-2~-yhmethanol {(when purified on a chiraleel OD column) are excluded

from the claim,

4. The compounds of claim 3, wherein:

R’ is pyreolyl, pyrazolyl, iroidazolyl, triazolyl, thiazolsl, pyridyl, pyridyt N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyi, phenyl, oxazoiyl, isoxazolvl,
thigphenyl, benzoxazolyl, or quinolinyl; wherein satd piperidinyl, pyridyl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolvl are optionally substituted with
SOLCHa, C(O3CHa, CIOINH,, CH, CHCH;, CF;, CLF, -ON, OCH;, N(CHz),, «{(CHL130CH;,
SCHa, OH, COuH, COC(CHz)z, or OCH,OCH;; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, OCH;, and CHa;
and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one
or two CHjs groups;

R*is 1-methyl-1,2 3-triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazol-4-yl,
pyrimidin-3-yi, pyridazyl, pyrazin-2-yl, isoxazolyl, N-acetyl piperidinyl, 1-H-piperidinyl, ¥N-Boc-
piperidinyl, N-Cpalkyl-piperidinyl, thiazol-5-yi, 1-(3-methoxypropyl}-imidazol-5-yi, or 1-C.
nalkyl imidazol-5-yE wherein said 1-Ciypjalkyl imidazol-5-y1 is optionally substituted with up to
two additional CHa groups, or one substituent selected from the group consisting of SCHs, and
(L, and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to two substituents
independently selected from the group consisting of C{(OINH,, -CN, OCH;, CF», CL and CH3;
and said thiazol-5-v1, and said isoxazolyl are optionally substituted with up to two CH; groups;

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

259
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R’ is H, Ci, -CN, CF;, SCH;s, OCsalkyl, OH, Cpalkyl, N(CH}OCH;, NH(C(oalkyl),
N{Cnalkyl),, or 4-hydroxy-piperidinyl;

R’ is pyridyl or phenyl, either of which is optionally substituted with Cl, F, CFs, SO,CHa,
-CN, or OCFx;

R’ is H, CL, -CN, Cypalkyl, OCH,CFs, OCH,CH,OCH;, CFs, SCHs, NA'AY,
C(OINHCH;, N(CH)CH,CHNA'AT, OCH,CHINA'A®, OC,, salkyl, OCH-( L-roethyl)-
imidazol-2-yl, imidazol-2-yi, fur-2-yi, pyrazol-4-yi, pyrid-3-vl, or pyrimidin-S-yi; wherein said
imidazolyl or pyrazolyl is optionally substituted with one CH; group;

Alis H, or Capalkyl;

Alis H, Cagpaliyl, CaaalkylOCagalkyl, CuaalkylOR, CHOYCpalkyl, OCH;; or Al
and A? may be taken together with their attached vitrogen to form a ring selected from the group

consisting of:

9

Ryis H, F, OCH:, or OH;

Ry 18 CHs, or phenyl;
and pharmaceutically acceptable salts thereof]
provided that {(4-chloro-3-phenviguinolin-6-vH (1 -methvl- 1 H-imidazol-5-y Y pyridin-3-
yhimethanamine, (4-chlorophenyl)(2,4-dichloro-3-(2-chlorophenyliguinolin-6-vi{(1 -methyl-1 H-
imidazol-2-vlimethanol, (4-chloro-3-phenviquinolin-6-v1 ¥ L -methyl-1H-imidazol-5-yH{pyridin-
4-ylymethanamine, (4-chlorophenyl}(3-(2,6-dichiorophenylyquinolin-6-y1j{( 1-methyl- 1 /-
imidazol-5-vlmethanol, (4-chloro-3-phenviguinolin-6-y(2-(dimethylamino jpyridin-4-y}{1-
methyl-T H-imidazol-2-ylmethanol, 4-(2-({4~-chloro-6-{{4-chlorophenyh(hydroxy)(1 -methyl-1 H-
imidazol-5-vlymethyl)}-3-phenyiquinolin-2-yhoxylethvlythiomorpholine 1,1-dioxide, 1-(2-((4-
chloro-6-((4-chlorophenyli(hvdroxy )1 -methyl-1 H-imidazol-3-vhmethyl)-3-phenylquinolin-2-
vhoxyethylipyrrolidin-2-one, (2-chloro-4-{(dimethylamino}-3-phenyiquinolin-6-vi}{pyridin-2-
vi¥pyridin-4-yhmethanol, (4-chloro-3-phenyviquinolin-6-vH{(2-fluoropyridin-4-y1}{ 1 -methyl-1 H-
imidazol-2-ylimethanol, {4-chloro-2-{1-methyl-1H-pyrazol-4-yl}-3-phenyiquinolin-6-yi}4-

chlorophenyb{pyridin-3-ylimethanoct, {2.4-dichloro-3-phenyiquinolin-6-yhidi{pyridin-2-
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yvhmethanol, 6-((3-chlorophenyh(hydroxy i 2-(trifluoromethylipyridin-4-yhmethyl)-3-
phenylguinoline-2-carbonitrile, (2.4-dichloro-8-methyl-3-phenylquinolin-6-yH{ 1 -methyl-1 H-
imidazol-4-yl}{6-methylpyridin-3-yDmethanol, (4-methoxy-3-phenyl-2-
{trifluoromethyhquinolin-6-yhy{(-methyl-1 H-imidazol-5-yh(pyridin-2-yhmethanol, (4-
chlorophenyl¥2.4-dichloro-3-(2-chlorophenyhquinolin-6-y}{ I-methyl-1 H-imidazol-2-
yhmethanol, (2,4-dichloro-3-phenviguinolin-6-v1}{phenypyridin-2-vlmethanol, and the
seeond cluting enantioruer of (4-chloro-2-methoxy-3-phenvigoinolin-6-vij{1-methyl-1 H-
imidazol-5-yhpyrimidin-2-yimethanol (when purified on a chiralecel OD columny are excluded

from the claim.

5. The compounds of claim 4 wherein:

R’ is pyrrolyl, triazolyl, imidazolyl, thiazolyl, pyridyl, pyridyl N-oxide, pyrazinyl,
pyrimudinyl, pyridazyl, piperidinyl, phenyl, isoxazolyvl, thiophenyl, benzoxazolyl, pyrazolyl or
quinolinyl; wherein said piperidinyl, pyridyl, imidazolyl, phenyl, thiophenyl, benzoxazolyl, and
pyrazolyl are optionally substituted with C{OYH;, C{OYNH,, CH;, CH,CH;, CFy, CL F, -CN,
OCH:, N(CHas),, «(CH:}:0CH;, SCH;s, OH, CO:H, COC{CH2 ), or OCHOCH;; and optionaily
substituted with up to two additional CHz groups, or one additional chloro group; and wherein
said triazolyl, isoxazolyl, and thiazolyl are optionally substituted with one or two CHa groups;

R is l-methyl-1.2,3-triazolyl, pyridyl, pyridyl-N-oxide, [-methyl pyrazol-4-yi,
pyrimidin-5-yi, pyridazyi, pyrazin-2-yi, isoxazol-4-vl, isoxazol-5-yl, N-acetyl piperidin-3-v1, N-
acetyl piperidin-4-yi, 1-H-piperidin-3-yl, 1-H-piperidin-4-yl, N-Boc-piperidin-3-yl, N-Boc-
piperidin-4-yl, N-C_palkyl-piperidin-3-yl, N-C.palkyl-piperidin-4-vl, thiazol-5-yi, 1-(3-
methoxypropyl)-imidazol-5-yi, or 1-Cpjalkyl imidazol-5-yl; wherein said 1-Cyypjalkyl
imidazol-5-yl is optionally substituted with up to two additional CHy groups, or one substituent
selected from the group consisting of SCH;, and C; and said pyridyl is optionally substituted
with up to two subsitutents selected from the group consisting of C{OINH,, -CN, OCH,;, CF;, Cl,
and CHjs; and said thiazol-5-vl, isoxazoi-4-vi, and isoxazol-5-yl are optionally substituted with
up to two CHaz groups; and said 1-methyi pyrazol-4-yi is optionally substituted with up to two
additional CH; groups;

R® is pyridyl or phenyl, wherein said phenyl is optionally substituted with CL F, CF3,
S0, CHs, or OCF5;
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R is H, CL, -CN, Cyaalkyl, OCH,CF,, OCH,CHOCH;, CFy, SCH;, NA'AY
N{CH)CHCH,N(CHz},, OCH,CHoNH,, OCH,CHy-N-aziridinyl, OCH,CH,NHC(O)YCH;.0C .
yalkvl, OCH,-(1-methyl}-imidazol-2-yl, pyrid-3-yi, or pyrimidin-5-yi;

Alis H, or Caalkyl;

A%is H, Cipalkyl, CogalkylOCaalkyl, CraalkylOH, C{OYCmalkyl, or OCH;; or Al
and A’ may be taken together with their attached nitrogen to form a ring selected from the group

consisting oft

SN / \
5 ERY, R, +N b N NR
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R.is H, OCH;, or OH;

Ry 18 CHs, or phenyl;

R¥is H, CHa, or F;
and pharmaceutically acceptable salts thereof;
provided that {4-chloro-3-phenylguinolin-6-yD{1~-methyl-1 H-imidazol-5-y1 }{pyridin-3-
yhmethanamine, {(4-chlorophenyby(2 4-dichloro-3-(2-chlorophenyhquinolin-6-yh{ L -methyl- 1 H-
imidazol-2-yhimethanol, (4-chloro-3-phenylquinolin-6~-y) 1-methyl-1 AH-imidazol-5-vI){pyridin-
d-yhymethanamine, {(4~-chlorophenyl}(3-(2,6-dichiorophenylquinolin-6-vi}{1-methyl-1 H-
imidazol-5-ylimethanol, (4-chloro-3-phenylquinolin-6-y{2-{dimethylaminojpyridin-4-yi)(i-
methyl-1 H-imidazob-2-ylimethanol, (2-chloro~-4-(dimethylamino)-3-phenyiquinolin-6-
vhi(pyridin-2-yH{pyridin-4-vlymethanol, (4-chloro-3-phenvligquinolin-6-v1)(2-fhuoropyridin-4-
vy -methyl-1 H-imidazol-2-vlimethanol, (2.4-dichioro-3-phenyiquinolin-6-yi}di{pyridin-2-
vhimethanol, 6-((3-chlorophenyvli(hydroxy(2-{(trifluoromethyhpyridin-4-ylmethyl-3-
phenylquinoline-2-carbonitrile, (2,4-dichloro-&methyl-3-phenviquinelin-6-yhi{( -methyl-1 H-
imidazoi-4-yh{6-methylpyridin-3-ylimethanol, {(4-methoxy-3-phenyl-2-
(triffluoromethyliquinolin-6-yH{ t-methyl-1 H-imidazol-5-yHh{pyridin-2-ylymethanol, (4~
chlorophenyl )2 4-dichloro-3-{2-chlorophenylquinolin-6-yi} 1-methyl-1 H-imidazol-2-
yhmethanol, (2,4-dichloro-3-phenylguinolin-6-yvl ¥ phenyh pyridin-2-vl)methanol, and the
second eluting enantiomer of {(4-chioro-2-methoxy-3-phenyiquinolin-6-y}{1-methyl-1 H-
imidazol-5-ylipyrimidin-2-yimethanol {(when purified on a chiralcel OD column} are excluded

from the claim.
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6. The compounds of claim 5, wherein:

R is pyrrolyl, triazolyl, imidazolyl, thiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazyl,
piperidinyl, phenyl, isoxazolyl, thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl,
pyridyl, phenyl, thiophenyl, and benzoxazolyl, are optionally substituted with C{OYCH;, CHs,
CF,, CL, F, OCH;, N(CHzs),, OH, or OCH,OCH;; and optionally substituted with CHs; and
wherein said triazolyl, imidazolyl, isoxazolyl, and thiazolyl are optionally substituted with one or
two CH; groups;

R°isH , CL, -ON, CF g, OCnalkyl, OH, Crrgalioyl, NH{CH;), N(Cqpalkyl),, or 4-
hydroxy-piperidiny;

R® is phenyl, or pyridyl, wherein said phenyl is optionally substituted with C1, F, or OCF;

R’ is H, Cl, -CN, Cyy zalkyl, CFs, NA'A%, N(CH)CHCHN(CH:),, OC 1 malkyl, pyrid-3-
vi, ot pyrimidin-5-y};

Alis Capallyl;

Alis Ciipalkyl, or CHLCHOCH;; or Al and A* may be taken together with their

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

N Vam\
& —?—NQR 4N O 3N N-R
§N<>f 5 § ol amd L N

R, is OCH;, or OH;
Ry, s CHs, or phenyl;

and pharmaceutically acceptable salts thergof,

7. A compound of claim 1 selected from the group consisting of:
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and pharmaceutically acceptable salts thercof,

8. A pharmaccutical composition, comprising a compound of claim 1 and a pharmaceutically

acceptable carricr.

9. A pharmaceutical composition made by mixing a compound of claim 1| and a

pharmaceutically acceptable carrier,

10, A process for making a pharmaccutical composition comprising mixing a compound of

claim 1 and a pharmaceutically acceptable carrier.

11. A method for treating or ameliorating a RORyt mediated inflammatory syndrome, disorder
or discasc comprising administering to a subject in need thercof an effective amount of a

compound of claim 1.

12. The method of claim 11, wherein the discasc is selected from the group consisting of:
rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis,
ankylosing spondylitis, Crohn’s discase, ncutrophilic asthima, steroid resistant asthma, multiple
sclerosts, systemic luopos erythematosus, and uleerative colitis.

13. The method of claim 11, wherein the discase is psoriasis.

i

i,

1. The method of claim 11, wheremn the disecase is rheumatoid arthritis,

15. The method of claim 11, wherein the disease is ulcerative colitis,

16. The method of claim 11, wherein the disease is Crohn’s discase,

17. The method of claim 11, wherein the diseasce is multiple sclerosis.

18. The method of claim 11, wherein the disease is neutrophilic asthma.

2
~d
e
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19. The method of claim 11, wherein the discase is steroid resistant asthma,

20. The method of clairn 11, whoerein the discase is psoriatic arthritis,

21. The wethod of claim 11, wherein the disease s ankylosing spondylitis.

22, The method of clamm 11, wherein the disease is systemic lupus erythematosus.

23. The method of claimn 11, wherein the discase is chronic obstructive pulmonary disorder.

24, A method of treating or amcliorating a syndrome, disorder or disease, in a subject 1 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-

inflaromatory agents, or trununosuppressive agents, wherein said syndrome, disorder or discase

is selected from the group consisting of: rheumatoid arthritis, and psoriasis.

2
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