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METHYLENE LINKED QUINOLINYL MODULATORS OF ROR-GAMMA-T

FIELD OF THE INVENTION

The mmvention is directed to substituted quincling compounds, which are modulators of the
nuclear recoptor RORyt, pharmaceutical compositions, and methods for use thereof., More
particularly, the RORyt modulators are usefuld for preventing, treating or ameliorating an RORyt

mediated inflammatory syndrome, disorder or discase.

BACKGROUND OF THE INVENTION

Retinoic acid-related nuclear receptor gamma t {RORyt) is a nuclear recepior, exclusively
expressed in colls of the immune system, and a key transcription factor driving Thi7 cell
differentiation. Thi7 cells are a subset of CD4 T cells, expressing CCR6 on their surface to
mediate their migration to siies of inflammation, and dependent on 1L-23 stimulation, through
the 11.-23 receptor, for their maintenance and expansion. Thi7 cells produce several
proinflammatory cytokines inclhuding IL-17A, [L-17F, IL-21, and 1E-22 (korn, T, E. Bettelly, et
al. (2009). "IL-17 and Th17 Cells.” Annu Rev Immunol 27: 483-517.), which stimulate tissue
cells to prodoce a panel of inflammatory chemokines, cytokines and metalioproteases, and
promote recervitment of granulocytes (Kolls, I K. and A, Linden (2004). "lnterleukin-17
family members and inflammation.” Immunity 21(4): 467-76; Stamp, L. K, M. §. James, ¢t al.
(20043, "Interleukin-17: the missing link between T-cell accanmmlation and effector cell actions
in theumatoid arthritis” lmmunol Cell Biol 82{1) 1-9). Thi7 cells have been shown to be the
major pathogenic population in several models of autoimmune inflammation, including collagen-
induced arthritis (CIA)Y and exporimental autoimmune cacephalomyelitis (EAE)Y (Dong, C.
(20063, "Diversification of T-helper-cell lincages: finding the family root of 1L-17-producing
cells.” Nat Rev Immunol 6(4): 329-33; McKenzie, B. S8, R A, Kastelein, ¢t al. {2006},
"Understanding the 1L-23-1-17 immune pathway.” Trends Immumel 27(1) 17-23.), RORyt-
deficient mice are healthy and reproduce normally, but have shown impaired Thi7 cell
differentiation in vitro, a significantly reduced Thi7 cell population in vivo, and decreased
susceptibility to EAE (Ivanov, 1, B, 5. McKenme, ot al, (2006). "The orphan nuclear receptor
RORgammat directs the differentiation program of proinflammatory IL-17+ T helper cells.” Cell

126¢63 1121-33.). Mice deficient for IL-23, a cytokine required for Thl7 ceH survival, fail to



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

produce Thi7 cells and are resistant to EAE, CIA, and inflammatory bowel disease (IBD) (Cua,
D. J, ). Sherlock, et al. (2003). "Interleukin-23 rather than interleukin-12 is the critical
cytokine for autoimmune inflamumation of the brain.” Nature 421{6924): 744-8. ; Langrish, C.
L., Y. Chen, ctal (2003 "H.-23 drives a pathogenic T cell population that induces
autoimmune inflammation.” J Exp Med 201(2): 233-48; Yen, D., J. Cheung, et al. {2006, "lL-
23 15 essential for T cell-mediated colitis and promotes inflammation via H.-17 and 1L-6." J Clin
Invest 116(38): 1310-6.). Consistent with these findings, an anti-1L23-specific monocional
antibody blocks development of psoriasis-like inflammation in a murine disease model (Tonel,
G., C. Conrad, et al. "Cuiting edge: A critical fumctional role for HL-23 in psoriasis,” ¥ Iamunol

1385(10): 5688-91),

Int humans, a number of observations support the role of the IL-23/Th17 pathway in the

~
7
i

pathogenesis of inflammatory diseases. HL-17, the key cytokine produced by Thi7 cells, 18
expressed at elevated levels in a variety of allergic and autoimomune discases {(Barczyvk, A., W.
Picrzchala, et al. (2003). "Interlenkin-17 in sputum corrclates with airway hyperresponsivencss
to methacholine.”" Respir Med 97(6): 726-33. ; Fujino, 5., A, Andch, et al. {2003}, "increased
expression of interleukin 17 in inflamnmatory bowel disease.” Gut 52(1): 65-70. : Lock, C., G.
Hormans, ot al, (2002). "Gene-microarray analysis of multiple sclerosis lesions yields new
targets validated in autoimmune encephalomyelitis,” Nat Med 8(5): 300-8. ; Krueger, J. G., S,
Fretzin, et al. "IL-17A is essential for cell activation and inflammatory genc circuits in subjects
with psoriasis,” J Allergy Clin Tmmunol 130(1): 145-154 ¢9.}3. Furthermore, human genetic
studies have shown association of polymorphisms in the genes for Th17 cell-surface receptors,
HL-23R and CCRS, with susceptibility to IBD, muoltiple sclerosis (MS), rheumatoid arthritis (RA)
and psoriasis {Gazouli, M., 1. Pachoula, et al. "NOD2/CARDIS, ATG16L1 and 1L23R gene
polymorphisms and childhood-onset of Crobn's discase.” World J Gastroenterol 16(14): 1753-8.
Nunez, C., B. Doma, etal, (2008). "IL23R: a susceptibility locus for celiac discase and
multiple sclerosis?® Genes Immuon 3(4); 289-93. ; Bowes, J. and A, Barton "The genctics of
psoriatie arthritis: lessons from genome-wide association studies.” Discov Med 10(52): 177-83;
Kochi, Y., Y. Okada, et al. "A regulatory variant in CCR6 is associated with rheumatoid

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

3
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Ustekinumab (Stelara®), an anti-p40 monocional antibody blocking both H.-12 and 1L.-23, 15
approved for the treatment of adult patients (18 years or older), with modcrate to severe plaque
psoriasis, who are candidates for phototherapy or systemic therapy., Currently, monocional
antibodics specifically targeting only 1IL-23, to more sclectively inhibit the Th17 subset, are also
i clinical development for psoriasis (Garber KL (2011). “Psoriasis: from bed to bench and back”
Nat Biotech 29, 563-566), further inplicating the tmportant role of the IL-23- and RORyt-driven
Thi7 pathway in this disease. Results from recent phase 1 clinical studies strongly support this
hypothesis, as anti-iL-17 receptor and anti-11-17 therapeutic antibodies both demonstrated high
levels of efficacy in patients with chronic psoriasis (Papp, K. AL, "Brodalumab, an anti-
interleukin-1 7-receptor antibody for psoriasis.” N Engl J Med 2012 366(13): 1181-9. ; Leoonardi,
C., R Matheson, et al. "Anti-interleukin-17 monoclonal antibody ixckizumab in chronic plaque
psoriasis.” N fingl ¥ Med 366(13): 1190-9). Anti-I1L-17 antibodies have also demonstrated
clinically relevant responses in carly trials 1n RA and wveitis {Huacher, W, Patel, D.D., Doyia, T,
Wright, A M., Koroleva, L, Bruin, G., Antoni, C., Draclos, £., Gold, MH., Durcz, P., Tak, P.B,,
Gomez-Reino, 1.1, Foster, C.S., Kim, RY., Samson, C.M., Falk, N.S., Chu, D.S., Callanan, D.,
Nguyen, Q.D., Rose, K., Haider, A., Di Padova, F. (2010} Effects of AIN457, a fully human
antibody to interlenkin-17A. on psoriasis, rheamatoid arthritis, and uveitis. Sci Transi Med 2,

5272.).

Al the above evidence supports inhibition of the Th17 pathway by medulating RORyt activity as

an effective strategy for the treatment of immune-mediated inflammatory diseases.
SUMMARY OF THE INVENTION
The present invention comprises compounds of Formula L
3 @é @
884
g1 i \f/\ RS

i !
i i o
RS /\Tf};‘\ 5 ZaN Y
R® Formula [
wherein:
R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,

pyrazinyl, pyrinidinyl, pynidazyl, piperidinyl, quinazolinyl, cinnoliny, benzothiazolyl, indazolyl,

e
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tetrahvdropyranyl, teirahydrofuranyl, furanyl, phenyl, oxazolyl, isoxazolyl, thiophenyl,
benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said
pyridyl, pyridyl N-oxide, pyrazinyl, pyrioudinyi, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl,
benzothiazolyl, indazolyl, imidazolyl, phenyl, thiophenyl, benzoxazolyl, benzimidazolvl, indolyl,
guinolinyl, and pyrazolyl are optionally substituted with C{(OYCgalkyl, C(OINH,, C(O)NHC,
yalkyl, CLOMN(Coopalkyl),, NHC(O)Cpalkyl, NHSO,Cogalkyl, Cogpalkyl, CF;, CHCE,, CL
F,-CN, OC; salkyl, N(Cyaalkylly, -(CH, 0CH,, SCalkyl, OH, COH, COCq galkyl,
C{OYCE, 5OCF;3, OCF;, OCHIE,, SOCHz, SO NH,, SONHCojatkyl, SON(Cq zalkyl)s,
CEMNHSOCH, or OCHOCH;; and optionally substituted with up to two additional
substitucnts dependently selected from the group cousisting of Cl, Cripalkyl, SCH;, OC.
nalkyl, CFs, -ON, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolvl, and thiazolyl
are optionally substituted with ap to two substituents independently selected from the group
consisting of SO,CHy, SONH,, C{OINH:, -CN, OCq.palkyl, {(CHy o5 OCH,, SCH;, CF3, F, Cl,
and Cpalkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with Cgpalloyl;
and satd pyridyl, pyridvl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyi are optionally
substituted with up to three additional substitvents independently selected from the group
consisting of C{ONHC palkyl, COMN(Crnalkyly, NHC(OM qogalkyl, NHSO:C gyalkyl,
C{OYCF2, SOCF;, SONHC 1 palkyl, SON(Capalkyl),, CIONHIO,CH;, SOCH3, SONH,,
C{OWNH,, -CN, OCq.salkyl, (CH2)o53CH; (including ~(CHypOCHs), SChagalkyl, CF;, F, O
and Cpgalkyl;

RY ia triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl,
azetidin-3-vl, N-acetyl-azetidin-3-vl, N-methvilsulfonyl-azetidin-3-vl, N-Boc-azetidin-3-vl, N-
acetyl piperidinyl, T-H-piperidinyl, N-Boc-piperidinyl, N-Cyy salkyl-piperidinyi, thiazolyl,
pyridazyl, pyrazinyl, 1-(3-methoxypropyl-imidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl;
wherein said imidazolyl is optionally substituted with up to three additional substituents
independently selected from the group consisting of Cynalkyl, SCH:, OCalkyl, CFs, -CN, F,
and CE and said pyridyl, pyridvl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl, are optionally
substituted with up to three additional substituents independently selected from the group
consisting of SO,CH, SO, NH,, C{O)NH,, -CN, OCpatkyl, (CHy o5 OCHs, SCHs, CFs, F, CL
of Cripalkyl; and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with

up to two substituents independently selected from the group consisting of SOCH;, SO,NH,,
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C{OINH,, -CN, OCpalkyl, (CHy )02 OCHs, SCH:, CFs, F, Cl, and Cypjalkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with Cyyalkyl; and said pyrazolyl is
optionally substituted with up to three CH; groups;

R’ is H, OH, OCHs, or NH;

RY'isH, or F;

R®is H, CL -CN, CFa, SCiiayatkyl, OC galkyl, OH, Cppalkyl, N(CH;OCH;, NE(C,.
palkyy N{Cypalkyl);, or 4-hydroxy-piperidinyl;

R® is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrintidinyl, pyridazyl, or pyrazinyk;
whorein said pyrimidioyl, pyridazyl, or pyrazinyl are optionally substituted with CL F, CH;,
SCHs, OC.galkyl, -CN, CONH,, SONH,, or SO,CHs; and wherein said phenyl or said pyndyl
is optionally substituted up to two times with OCF:, SO.Cqgalkyl, CFs, CHE,, pyrazolyl,
triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Cyaplkyl, Caupeyeloalkyl, OC palkyl,
N{CHz}z, SONHL, SO, NHCH; SON{CH,),, CONH,, CONHCH; CON(CH»),, CL, F, -CN,
CO.H, OH, CHOH, NHCOC . palkyl, COC palkyl, SCHs COC palkyl, NH,, NHC ) alkyl,
or QUCH,CF:; wherein the selection of each optional substituent is independent; and wherein said
pyrazolyl, tiazolvl, imidazolyl, tetrazolyl, oxazolyl, and thiazolyl are optionally substituted with
CHa;

R7is H, CI, -CN, Capalkyl, OCq alk vICFs, OCFs, OCHE,, OCHCHOC 1 galkyl, CFs,
SCH:, O aalkyINATA® (including CHNATAY), CHaOU 51aikyINATAY NATA® CIOINATAY,
CHoNHC 2 3alkyINATAY CHON{CHS)C o nalkyINATAY, NHC, 5iadkyINATAY, N(CHC
:;;aik5,f¥N,'»“\“A3, ()C(g,ﬁ,;aikj,fiNAIA?’, OC 1 satkyl, OCH-(1 -methyl}-imidazol-2-y1, phenyl,
thiophenyl, firrvl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; whercin
said phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, and
pyrimidinyl are optionally substituted with up to three substituents independently selected from
the group consisting of ¥, Cl, CH;, CFs, and OCH3;

Alis H, or Capalkyl;

Alis H, Cawalkyl, CulaalkylOCpalkyl, CoanalkylOR, C(OYCpalkyl, or OC palkyl;
or A’ and A® may be taken together with their attached nitrogen to form a ring selected from the

group consisting of:

wh
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Ry is H, OCq galkyl, CHYOH, NH(CH,), N(CHa),, NHo, CHs, F, CF2, SO:CHs, or OH;

Ry i H, COC(CHa2 Y, Coaalkyl, COYqaalkyl, 50,0 palkyl, CHCHLCF:, CHLCF:,
CHy-cyclopropyl, phenyl, CHo-phenyl, or Cageycloalkyl;

R%is H, Canalkyl (including CHz), OCaalkyl, (including OCH3) CF;, NH;, NHCHa, -
N, or F:

R’ is H, or F;
and pharmaceutically acceptable salts thereof)
provided that {(4-chlore-2-methoxy-3-(4-{trifluoromethylibenzyliquinolin-6-viibis{1,2 5-
trimethyl-1H-imidazol-4-yhimethanol, N-(2-{{3-(4-(1 H-pyrazol-1-yhbenzyl}-6-{{4-
chiorophenyli{hydroxy ¥ 1 -methyl-1 H-imidazol-S-yhimethyl}-4-hydroxyquinolin-2-
vhoxyiethyhacetamide and (3-{4-(1H-pyrazol-1-yi}benzyl-d-chloro-2-(4-methyipiperazin-1-
yhquinolin-6-yi} 1-methyl-1 H-imidazol-3-y}{&-(triftuoromethylpyridin-3-ylymethanol are

excluded from the embodiment.

DBETAILED DESCRIPTION OF THE INVENTION

The present invention comprises compounds of Formula 1

g . ]
R Formula |

(@Y
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wherein:

R' is pyrrolyl. pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyt N-oxide,
pyrazinyl, pyrimidioyl, pyridazyl, piperidiny], quinazolinyt, cinnolinyl, benzothiazolyl, indazolvl,
tetrahydropyranyl, tetrahydrofuranyl, furanyl, phenyl, oxazolyl, isoxazolyl, thiophenyl,
benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl, oxadiazolyl or quinoliny!; wherein said
pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl,
benzothiazolyl, indazolyl, imidazolyl, phenyl, thicphenyl, benzoxazolyl, benzimidazolvl, indolyi,
guinolinyl, and pyrazolyl are optionally substituted with C(O)YCgalkyl, C(OYNH,, C(O)NHC
palkyl, CIOMIN{Copalkyl),, NHC(O)YCayatkyl, NHSO,Crgalkyl, Cuopalkoyl, CF;, CHCF,, CL
F,-CN, OCaplkyl, N{Caalkyl), -(CH:31:0CH:, SCiaalkyl, OH, COH, COXCq palkyl,
C{O)YCF,, 50,CFz, OCF;, OCHYF;, SOCH;, SO NH,, SCNHC 1 patkyl, SON(Cpatkyl),
C{OINHSO,CH;, or OCH,OCH;; and optionally substituted with up to two additional
substitucnts independently selected from the group counsisting of CL Cypalkyl, SCH;, OC.
nalkyl, CFs, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrelyl, and thiazolyl
are optionally substituted with up to two substituents independently selected from the group
consisting of SO,CHy, SONH,, C{OINH:, -CN, OCq.palkyl, {(CHy o5 OCH,, SCH;, CF3, F, Cl,
and Ca.palkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with Cgpalkyl;
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{OINHC palkyl, COMNC palkyly, NHC(OY g galkyl, NHSO:C 4alkyl,
C{O)CFs, 50,CF;, SONHC 1 palkyl, SON{Crinalkylyy, CIONHSO,CH,, SOCHi, SONH,,
C{OWNH;, -CN, OCgalkyl, (CH2)os3CH; (including ~(CHyp0CHs), SChogalkyl, CF;, F,
and Cpgyalkyl;

R? is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl,
azetidin-3-vl, N-acetyl-azetidin-3-vl, N-methvisulfonyl-azetidin-3-vl, N-Boc-azetidin-3-vl, N-
acetvl piperidinyl, -H-piperidinyl, N-Bogc-piperidinyl, N-Cy palkvl-piperidinyi, thiazolvl,
pyridazyl, pyrazinyl, 1-(3-methoxypropyl-imidazolyl, thiadiazolyvl, oxadiazolyl, or imidazolyl;
wherein said imidazolyl is optionally substituted with up to three additional substituents
and CE and said pyridyl, pyridyvl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl, are optionally

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

~
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consisting of SO,CH;z, SO NH,, C{O)NH,, -CON, OCq_palkyl, (CHy )5 OCHa, SCH;, CF5, F, Cl,
or Cqiyalkyl; and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with
up to two substituents independently selected from the group consisting of SO,CH;, SO,NH;,
C{O)NH,, ~-CN, OCnalkyl, (CH)» 0y OCH,, SCH;, CFy, F, CL and Cyippalkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with Cqpyatkyl; and said pyrazolyl is
optionally substituted with up to three CHi groups;

R is T, OF, OCH;, or NHy;

RYisH, ot F;

R’ is H, CL, -CN, CFs, SCopalkyl, OCaalkyl, OH, Cogalloyl, N(CHOOCH;:, NH{Cq.
salkyly N(Coaalkylyy, or 4-hydroxy-piperidinyl;

R® is pheoyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl;
wherein said pyrirmdinyd, pyridazyl, or pyrazinyl are optionally substituted with CL F, CH;,
SCHs, OC palkyl, -CN, CONHz, SO;NH;, or S80,CHs; and wherein said phenyl or said pyridyl
is optionally substituted up to two times with OCF;, 30,C; galkvl, CF;, CHF,, pyrazolivl,
triazolyi, imidazolyl, tetrazolyl, oxazolyl, thiazelyl, Corgalkyl, Cageyeloalkyl, OC galkyl,
N{CHz),, SONH;, SO NHCH; SGN(CH;),, CONH,, CONHCH: CON(CHs),, CL F, ~CN,
COxH, OH, CHOH, NHCOC 1.alkvl, COChaalkyl, SCHs COChaalkyl, NH,, NHC 1 2)alkyl,
or OCH,CFs, wherein the selection of each optional substituent is independent; and wherein said
pyrazolyvl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, and thiazolvl are optionally substituted with
CHs;

R ia H, Cl, -CN, Cygalkyl, OCqpalkylCFz, OCFz, OCHF,, OCH,CHOC 4alkyl, CFs,
SCHs, CpaalkyINATA” (inclading CHaNA'AY), CHOCaalkyINATA NATAY CIOINATA?,
CHoNHCo 5alkyINATAY, CHON(CH;)CaalkyINAT A NHC g aalikyINAT A%, N(CH) .
4)2111{:«{}\‘[\%2, G(i(g_@aiiileA}AZ, OCpalkyl, OCH-(1-methyl}-imidazol-2-yl, phenyl,
thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyrazinyl, or pyrimidinyh, wherein
said phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyi, pyrazinyl, and
pyrimidinyl are optionally substituted with up to three substituents independently selected from
the group consisting of F, Cl, CHj, CF;, and OCHs;

Al is H, or Cgualkyl;

e}
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A% is H, Cipatkyl, CpalkylOC palkyl, CaalkylOH, C{OYCpalkyl, or OC 1 galkyl;
or A' and A” may be taken together with their attached nitrogen to form a ring sclected from the

group cousisting of!

[N el S ] ‘§"Nf\?\g L
-E“N\\/ LA 1 pve I (;7” R J g ANOR
E
Pt ? ~ f‘\iF / /“L"F N F
) ~§~N’IM\N~R “éan““\NmR - </
gNﬁ “%“N/M\ -E*Nms *§~N’rm\sf’o ey i ) b BN N-Ry
AN , A4 , S/ ./ \\0 5 &
i
T o TN N MRy
SN N-R, 4N N-R, TN N-R,
\‘”{ NH 5 SN N
\_!k\ ’ \“ﬁ\ ’ cFy d zﬁand %N\MJN Ry,

R, is H, OCypalkyl, CHOH, NH{CH:), N(CHa),, NH,, CHs, F, CFs, SO,CH;, or OH;

Ry 1s H, COC(CHs)s, Crgalkyl, CIOMC o galkyl, SO spalkyl, CH,CHCF3, CHYCFs,
CH,-cyclopropyl, phenyl, CHy-phenyl, or Cugeyeloatkyl;

R®is H, Csjalkyl (including CHi ) OCsalkyl, (including OCH5) CFs, NH,, NHCH;, -
CN, or F;

R" is H orF;
and pharmaceutically acceptable salts thereof;
provided that (4-chloro-2-methoxy-3-{(4-(triflucromethylbenzyliguinolin-6-yljbis(1,2,5-
rimethyl- 1 H-imidazol-4~-yhmethanol, N-2-({(3-(4-{1 H-pyrazol-1-vhibenzyl}-6-{{4~
chlorophenyb(hydroxy i1 -methyl-1 H-imidazol-S-yDmethy-4-hydroxyquinolin-2-
vhoxyethyDacetamide and (3-(d-(1H-pyrazol-{ -yDbenzyl)-4d-chloro-2-{4-methylpiperazin-1-
yhquinolin-6-yh{ L-methyi-1 H-midazol-53-yl{6-{trifluoromethylpyridin-3-yDmethanol are

excluded from the embodiment.

in another embodiment of the invention:

g
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R’ is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyi N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazoivl, isoxazolyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl, imidazolyl, phenyl, thiophenyl,
benzoxazolyl, pyrazolyl, pyridvl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, or
guinolinyl are optionally substituted with C{O)Cgalkyl, C{OINH,, Cyalkyl, CF3, CHCFs, CL
F,-CN, OCqupalkyl, N(Cpgalkylys, ~(CH, 0CH;, S8Cogalkyl, OH, COH, COC  galkyl,
OCFE;, OCHF,, SO,CH;, SO;NH,, or OCH,OCH:; and optionally substituted with up 1o two
additional substituents 1ndependently selected from the group consisting of Cl, Cyoalkyl
{including CHa}, SCHs, OC i palkvl (ncluding OCHs), CFa, ~CN, and F; and wherein said
triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl are optionally substituted with up to two
substituents independently selected from the group consisting of SOLCH;, SO.NH,, C{OYNH;, ~
CN, OCalkyl, (CHo Yo o OCH;, SCHs, CF;, F, CL and Cypalkyl (inclading CHi); and said
pyridyl, and pyridyl-N-oxide are optionally substituted with up to three additional sobstituents
independently selected frovm the group consisting of SO, CH,, SO,NH,, C{OMNH,, -CN, OC;.
salkyl, (CHz)o30CH: (ncluding -(CHy)sOCH,), S3Cq galkyl, CFs, F, Cl, and Cpalkyl;

R” is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, -methyl pyrazolyl, pyrimidinyl,
oxazolyl, isoxazolyl, N-acetyl-azetidin-3-yl, Nemethylsulfonyl-azetidin-3-vi, N-Boc-azetidin-3-
yi, N-acetyl piperidinyl, 1-H-pipendinyl, N-Boc-piperidinyl, N-Cq.jalkyl-piperidinyl (including
N-Crpallyl-piperidinyl), thiazolyl, pyridazyl, pyrazinyl, -(3-methoxypropyh-imidazolyl, or 1-
Copalkyl imidazolyl; wherein said 1-Cppjalkyl imidazolyl is optionally substituted with up to
two additional substituents independently selected from the group consisting of Cy palkyl
(inchuding CHa), SCH3, OCalkyl, CF;, -CN, F, and CL; and said pyridyl, and pyridyi-N-oxide
arc optionally substituted with up to three additional substituents independently selected from the
group consisting of SO,CH3, SC.NH;, C{OINH,, -CN, OCmalkyl {including OCHa). (CHy ).
»OCH;, SCHi, CF5, F, CL and Caoalkyt {inchuding CH: ), and said thiazolyl, oxazoiyl and
isoxazolyl are optionally substituted with up to two substituents independently selected from the
group consisting of S0,CHs, SOyNH,, C{OINH,, -CN, OCalkyl, (CH2)u-»OCH:, SCH:, CFs,
F, Cl, and Ciipalkyl (including CHs); and said T-methyl pyrazoivl is optionally substituted with
up to two additional CHj groups;

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

RYis H, orF;
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R is H, Cl, -CN, CF;, SC-palkyl, OCpalkyl, OH, Cogalkyl, N{CH;}OCH:, NH{C.
palkyly N{Ciaalkyly, or 4-hydroxy-piperidiny;

R’ is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyi, pyridazyi, or pyrazinyl;
wherein said phenyl or said pyridyl is opticnally substituted with OCF3, SC,C(palkyl (including
SO,CHy), CFs, CHF,, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Cjqalkyl
(including CHa), Cageycloaliyl, OC,galkyl (including OCH;z), N(CHz),, SO:NH,,
SOXNHCH;, SCoN(CHa ), CONH,, CONHCH;, CON(CH: ), CL F, —CN, CO,H, OH, CH,0H,
NHCOC oalkyl (including NHCOCH;), COCpalkyl (including COCHz), or SCHz;

R s H, CL, -CN, r.natkyl, OCa.alkylCFs, OCHCHROCgalkyl, CFi, SCH;,
CHoNATAY, CHYOC o malkyINAAT NA'AY, CLOINA' A, N(CH)Co palkyiNATA%, OCe.
salkyINATA% OC, rpalkyl, OCH-(1-moethyh-imidazol-2-yl, furyl, pyrazolyl, umudazolyl, pyridyl,
pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is optionally
substitoied with one CHs group;

Alis H, or Cy palkyl;

Al s H, Crraalkyl, CogalkvlOC alkyl, CoaalkylOH, COYC salkyl, or OC, galkyl;
or A and A” may be taken together with their attached nitrogen to form a ring selected from the

group cousisting of;

/m E .‘/\\N[
= EN,«] énN}{,/NH P Vi %N? 2 Ry
WO 8 e e O RO T T
Y
My oy P PO 00O~
b R \ ngnN\__,/Oﬁ , \Aﬁ , , and " “N‘&WJNMRb;

R, 18 H, OCqgalkyl, CHOH, NH{CH,), N(CHs),. NH,, CHs, F, or OH;

Ry is H, COC(CHs)s, Cagalkyl, SO Cpalkyl (including C{OYCH;), SO-Cgalkyl,
CH,CHLCFs, CHCFs, CHz-cyelopropyl, phenyl, CHy-phenyl, or Ciageycloalkyl;

RYis H, CHa, OCH:, o F;

R is H, orF;
and pharmaceutically acceptable salts thercof,
provided that {4-chloro-2-methoxy-3-{4-(triflnoromethylibenzyixuinolin-6-viibis{1,2 5-

trimethyl-1H-imidazol-4-yDimethanol, N-(2-{{3-{4-(1 H-pyrazol-1-yhibenzyi}-6-{{4~

i1
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chlorophenybthydroxy}{ I -methyl-1 H-imidazol-5-yhmethyl}-4-hydroxyquinolin-2-
yhoxyjcthyhacetamide and (3-{(4-(1 H-pyrazol-1-ylibenzyl)-4~chloro-2-{4-methylpiperazin- 1 -
yvhquinolin-6-yi)(1-methyl-1 H-imidazol-3-yI{6-(trifluoromethyypyridin-3-ylimethanol are

excluded from the embodiment.

In another embodiment of the invention:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyvl N-oxide,
pyrazinyl, pyvinudioyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, 1soxazolyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein sawd piperidiny, pyridyl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl are optionally substituied with
CONCrigpatkyl Gnchuding C{OYCHz), C{OINH:, Cpalkyl (including CHs, and CHLCHa), CFs,
CH,CF;, CLF, -CN, OC.galkyl (including OCH;), N(Cq .palkyl) (ncluding N(CHz)y), -
(CH,)0CH;, SCogalkyl (ncluding SCHz), OH, COH, COC Lsalkyl (including COC{CH;s )3,
OCF;, OCHF,, 8G,CH;, SONH,, or OCHOCH;:; and optionally substitited 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 CHj groups;

R% is 1-methyl triazolyl, pyridyl, pyridyi-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,
pyrazinyl, oxazolyl, isoxazolyl, N-acetyl-azetidin-3-y1, N-wmethylsulfonyl-azetidin-3-yi, N-Boce-
azetidin-3-v1, Neacetyl piperidinvl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cy nalkvl-piperidiny,
thiazolyl, pyridazyl, I<{3-methoxypropyli-imidazolyvl, or 1-Cy natkyl imidazolyl, wherein said {-
Cppalkyl imidazolyl is optionally substituted with up to two additional CHs groups. or one
substituent selected from the group consisting of SUH;, and Cl; and said pyridyl, and pyridyl-N-
oxide are optionally substituted with up to two subsitutents independently selected from the
group consisting of SOTH;, SORNH,, C{OINH,, -CN, OCH:, CF5, CL and CHs; and said
thiazolyi, oxazolyl and isoxazolyl are optionally substituted with up to two CHs groups; and said
1-methyl pyrazolyl is optionalty substitited with up to two additional UHj groups;

R is H, OH, OCHs, or NH;

RYisH,orF;
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R’ is H, Cl, -CN, CFs, SCaalkyl {including SCHi), OC, galkyl, (including OCnalkyl
OH. Cysalkyl, N{CH3YOCH:, NH(Cjsalkyly (including NH(C, palkyly), N{Calkyly,
(including N(Cpnalkyly). or 4-hydroxy-piperidinyl;

RS is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl;
wherein said phenyl or said pyridyl is optionally substituted with OCFs, SO,CH,;, CF;, CHF,,
pyrazolyl, tnazolyl, imidazolyl, tetrazolyl, oxazolvl, thiarolyl, CHs, OCH,, N{CH;);, SO;NH;,
CONH,, CL F, -CN, COyH, OH, CH,OH, NHCOCH;, or COCH;

R’ i H, CL -CN, Cagalkyl, OCpalkviCEz (ncluding OCHLCFq), OCHCHO0C
salkyl {including OCH,CHLOCH:), CF3, SCHz, NA'AY, CIOWAA® Goclading CIOINHCH:),
N{CH:)Cr.apalkyINA'A? (inchuding N(CHCHCHNATAY), OCopalkyINA'A® (including
OCHCHoNA'AY, OCy malkyl (ncluding OCpalkyl), OCH:-(1 -methyl-irmdazol-2-yli,
imidazolyl, furyl, pyrazolyl, pyridyl, or pyrimidinyl; wherein said imidazolyl or pyrazolvl is
optionally substituted with one CH;z group;

Alis H, or Cy palkyl;

Al s H, Crraalkyl, CrgalkvlOC palkyl, CoaalkylOH, COYC ) salkyl (including
COYCpatkyl), or OC 1 palkyl (including OCH:):; or A’ and A” may be taken together with their

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

/‘P\"TI /\\3
T »« AT

s . o ,'g"NG,"?NfE,'E”N} Raj'§”N:><F, o ;gnN\__/ o
4 7 g 'FM\N-—R-

"N\_”/Q; and TN/ :
R, is H, F, OC;4altkyl (including OCH»), or OH;
Ry, 15 Cippalkyl (including CH;), C{OYCH,;, or phenyl;
R"is H, CH3, OCH;, or F;
R% is H, orF;
and pharmaceutically acceptable salts thereof,
provided that (4-chloro-2-methoxy-3-(4-{trifluoromethyhhenzylguinolin-6-ylbis{1.2,5-
trimcthyl-1 H-imidarol-4-ylimethanol, N-(2-{{3-(4-(I H-pyrazol-1-yhbenzyl}-6-{{4-
chlorophenyh{hydroxy ¥ 1-methyl-1 H-imudazol-5-yhmethyly-4-hydroxyquinolin-2-

vhoxyjethylhacetamide and (3-(4-{1 H-pyrazol-1-yhbenzyl}-4-chloro-2-{(4-methylpiperazin- 1 -
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vhguinolin-6-y1){1 -methyl-1 H-imidazol-5-y{6-(trifluoromethyhpyridin-3-yDmethanol are

excluded from the embodiment.

In another embodiment of the invention:

R} is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazoliyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherem said piperidinyi, pynidyvl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl are optionally substituted with
SO2CH;, C(OYCH;, CIONH,, CH;, CHLCH,, CFs, CL F, -CN, OCHz, N{CH;z), -(CHy 3 OCH;,
SCHz, OH, COoH, COCCH), or OCHOCH;; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, OCHa, and CHj3;
and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one
or two CHs groups;

R is 1-methyl-1,2,3-triazolyl, pyridyl, pyridyl-N-oxide, L-methy] pyrazol-4-yl,
pyrimidin-5-vl, pyridazyl, pyrazin-2-yl, isoxazolyl, N-acetyl-azetidin-3-yl, N-methyisulfonyl-
azetidin-3-vl, N-Boc-azetidin-3-yl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyt, N-
Comalkyl-piperidinyt, thiazol-S-yl, I-(3-methoxypropylj-imidazol-3-v1, or 1-Cypalicyl
imidazol-5-yl {including I-ethyl imidazol-5-yl and 1-methyl imidazol-5-y1); wherein said 1-Cq.
nalkyl imidazol-3-yl (including T-methyl imidazol-5-31 } is optionally substitited with up to two
additional CH; groups, or one substituent selected from the group consisting of SCH;, and C;
and said pyridyl, and pyridyb-N-oxide are optionally substituted with up to two substituents
ndependently sclected from the group consisting of C{OINH,, -CN, OCH;, CF;, Ci, and CHs;
and said thiazof-5-v1, and said isoxazolyl are optionally substituted with up to two CHs groups;
and said 1-methy! pyrazol-4-vl i3 optionally substituted with up to two additional CH; gronps;

2’ is H, OH, OCHs, or NHy;

R'is H, orF;

R’ is H, CL, -CN, CFs, SCHz, OC3alkyl (including OCH:), OH, Cigalkyl {including
CHjs}), N(CH3}OCH;, NH(Cyyalkyl) N(Coaltkylys, or 4-hydroxy-piperidinyl;

R’ is pyridyl, phenyl, benzothiophenyl, or thiophenyl: wherein said pyridyl or phenyl is
optionally substituted with OCF;, SO,CH,, CF;, CHF,, imidazol--yl, pyrazol-1-yl, 1,2 4-triazol-
1-yl, CH;, OCH,, CL F, or -CN;
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R is H, CL, -CN, Cyypalkyl (including Cpr 5alkyl), OCH,CF;, OCH,CH,OCH;, CFs,
SCHs, NA' A%, C{OWHCH:, N(CH)CH,CHNA'A®, OCH,CHONA'A®, OC, salkyl, OCH-(1-
methyly-imidazol-2-vl, imidazol-2-yl, fur-2-vl, pyrazol-4-vl, pyrid-3-vl, or pyrimidin-3-yi;
wherein said imidazolyl or pyrazolyl is optionally substitited with one CHy group;

AlisH, or Caupalkyl;

Alis H, Caugpalkyl, CogalkylOCpaikyl, CypalkylOR, CEOYCpalkyl, or OCHs; or Al
and A% may be taken together with their attached vifrogen io form a ring selected from the group

consisting of:

N ﬁ\j 4N N F --§—N%
. .\ Fd
P M0 g 10104 Y O
—§—N/m-\0 ~3"N/M\N~—Rb

e/ and AN
Rais H, F, OCH;, or OH:
Rp s CHs, or phenyl;
R"is H, CH2, OCH;, ot
R is H, or F;
and pharmaceutically acceptable salts thereof,
provided that (4-chiore-2-methoxy-3-{4-{trifluoromethylibenzyliquinolin-6-viibis{1,2 5~
trimethyi-1H-imidazol-4-yhmethanol, N-2-({3-(4-{1 H-pyrazol-1 ~yi}bcnzyi)-6~((4—
chlorophenyhi(hydroxy ¥ 1-methyl-1 H-imidazol-S-yhmethyl}-4-hydroxyquinotin-2-
vhoxy)ethyvhacetamide and (3-{(4-(i H-pyrazol-1-ylbenzylj-d-chioro-2-{4-methylpiperazin-1 -
vhquinolin-6-yi) 1 -methyl-1 H-imidazol-3-y{6-(triftuoromethylpyridin-3-ylmethanol are

excluded from the embodiment.

In another embodiment of the invention:

R is imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl. thiazolyl, pyridyl, piperidinyi,
phenyl, or oxazolyl; wherein said piperidinyl, pyridyl, tmudazolyl, and phenyl are optionally
substituted with SO,CHs, C{OYCHs, CHi, CF3, CL F, -CN, OCH;, -CFs, or N{CHz},; and
optionally substituted with up to one additional group independently selected from CI, OCH;,
and CH3; and wherein said triazolyl, oxazolyl, and thiazolyl are optionally substituted with one

or two CHs groups;

(41
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R’ is {-methyl-1,2-3triazel-5-y1, pyrid-3-yl, 1-methyl pyrazol-4-vl, thiazol-5-vl, N-acetyl-
piperidin-4-yi, N-acetyl-azetidin-3-yl, N-methylsulfonvl-azetidin-3-yl, N-Boc-azetidin-3-v1, 1,2-
dimethyl tmidazol-5-yl or -methyl imidazol-5-vi;

R’ is OH, or NH,;

rRYis H;

R’ is H, Cl, -CN, CFs, CH,, OH, N(CH)OCH;, or OCH;;

R is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is
optionally substituted with pyrazol-1-vl, 1,2 4-triazol-1-v1, CFs, OCH;s, SO.CH:, CL F, or -CN;

R s Cl, -CN, CFz, Crigalkyl, NA'AY CEOWHCH;, OCHCHOCH,, T-mothyl
mmidazol-2-yl, 1-maethyl pyrazol-4-yl, or OCpakkyl;

Alis Crpalkyl;

Alis Ciimalkyl, CHRCHLOCH:, or OCH;; or Al and A’ may be taken together with their

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

F
Omry PO (] e

R, is OH, OCHy, F, ot H;
R®is H, CHs, OCHs, or F;
R is H;

and pharmacecutically acceptable salts thereof.

in another embodiment of the invention:

R is imidazolyl, triazolvl, thiazolyl, pyridyl, piperidinyl, phenvl, or oxazolyl: wherein
said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally substituted with C(O)YCH;, CHs,
CFs, CLF, -CN, OCH;, or N{CTHs),; and optionally substituted with up to one additional group
independently selected from Cl, OCH;, and CHa; and wherein said triazolyl, oxazolyl, and
thiazolyl are optionally substitnted with one or two CHjs groups;

R” is T-methyl-1,2 3-triazol-S-y1, pyrid-3-yl, 1-methyl pyrazol-4-vl, thiazol-3-yl, N-
acetyl-piperidin-d-yi, 1,2-dimethyl imidazol-3-yl, or | -methyl imidazol-5-y1;

R is OH;

R is H;

R*is H. CL -CN, CFs, CHy, or OCH3;



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

R® is phenyl, thiophen-2-y1, or benzothiophen-2-y1; wherein said phenvl is optionally
substituted with pyrazol-1-vl, 1,2 4-triazol-i-yl, OCHj, SG,CH», CL F, CFs, or -CN;

R is CL, -ON, CH;, NA'A”, C(O)NHCH;, or OC palkyl;

Alig Crppalkyl

Alis Conalicyl, or OCHs; or Al and A? may be taken together with their attached

nitrogen to form a ring which is:

O

R% is H, CHs, OCH;, or F;
R’ is H;

and pharmaceutically acceptable salts thereof.

In another embodiment of the invention:

R’ is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyrinidinyl, pyridazyl, piperidinyl, quinazolinyl, cinnolinyl, henzothiazolyl, indazolyl,
tetrahydropyranyl, tetrahydrofuranyl, furanyl, phenyl, oxazolyl, isoxazolyl, thiophenyl,
benzoxazolyl, benzimidazolyl, indolyl, thiadiazolyl, oxadiarolyl or quinolinyl; wherein said
pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, goinarolinyl, cinnolinyl,
benzothiazolyl, indazolvl, imidazolyl, phenyl, thiophenyl, benzoxazolyl, benzimidazolyl, indolvl,
quinclinyl, and pyrazolyl are optionally substituted with C{OYCaalkyl, C{OINH,, C{ONHC .
palkyl, CLOIN(Conalkyl),, NHC(O)C gyalioyl, NHSO,Cogalkyl, Coopalkyl, CF;, CHCE,, CL
F,-CN, OCpalkyl, N{Cq_galkyl)y, -{CH1:0CH:, SCiiualkyl, OH, COH, COxCqgatkyl,
C{OYCF, SO;CF;3, OCF;, OCHIE, SOCHs, SO;NH,, SONHCpalkyl, SON(C malkyl),
C(OYNHSO,CH;, or OCHOCH,; and optionally sobstituted with up to two additional
substituenis independently selected from the group comsisting of Cl, Cy palkyl, SCH;, OCq.
nalkyl, CFs, -ON, and F; and wherein said tniazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl
are optionally substituted with up to two substituents independently selected from the group
consisting of SOCHz, SONH,, C{O)NH,, -ON, OC nalkyl, (CHo )5 0CH, SCH;, CF3, F, CL
and Cgoyalkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with Cypalkyl;
and said pyridyl, pyridvi-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl are optionally

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

17
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consisting of C{OINHC_palkyl, C{OIN(Cpalkyl),, NHC(OKCpalkyl, NHSO,Copalkyl,
C{O)CFE, SO,CF3, SONHC 1 palkyl, SON(Cinalkyly,, C(OINHSO,CH,, SO,CH;, SONH,,
C{OYNH,. ~CN, OC_aalkvl, (CH; )03 OCH; (including ~«{(CH, ) OCH3), SCaogalkyl, CFs, F, CL
and Copallyl;

R? is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl, N-
acetyl piperidinyl, [-H-piperidinyl, N-Boc-piperidinyl, N-C_palkyl-pipendinyl, thiazolyl,
pyridazyl, pyrazinyl, 1-3~-methoxypropyli-mmidazoly], thiadiazolyl, oxadiazolyl, or imidazolyt;
wherein said imudarolyl is optionally substituted with up to three additional sabstituenis
independently sclected from the group consisiing of Caapalkyl, SCHz, OCpalkyl, CFy, -ON, F,
and Cl and said pyridyl, pyridyl-N-oxide, pyrimadinyl, pyridazyl, and pyrazinyl, are optionally
substituted with up to three additional substituents independently selected from the group
consisting of SO,CH;, SO, NH,, C(O)NH,, -CN, OCpalkyl, (CH 3o OCH:, SCH:, CF5, F, ClL,
or Cqpalkyl; and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with
up (o two substituents independently selected from the group consisting of SOCH;, SO NH,,
C{OWNH,, -CN, OCpalkyl, (CHz )3 OCH;, SCHz, CFs, F, CL, and Cg oalkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with Cnalkyl; and said pyrazolyt is
optionally substituted with up to three CHa groups;

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

RYisH, o1 F;

R’ is H, CI, -CN, CF, SCaalkyl, OCqsalkyl, OH, Copalkyl, N(CH330CH:, NE(Cq.
salkyl), N{Cqgalkyi)y, or 4-hydroxy-piperidinyl;

R® is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl;
wherein said pyrimidinyl, pyridazyl, or pyrazinyl arc optionally substituted with CL F, CH;,
SCHa, OCaalkyl, -CN, CONH,, SO,NH,, or 5O,CHz; and wherein said phenyl or said pyridyl
is optionally substituted up to two times with OCFs, SO,Cualkyl, CFs, CHF,. pyrazolyl.
triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolvl, Craalkyl, Cogeveloalkyl, OC galkyl,
N(CHjs},, SO;NH,, SO;NHCH; SON{CHa),, CONH,, CONHCH;, CON(CH;). CL F, -CN,
CGO,H, OH, CH,OH, NHCOC 1 5alkvl, COCypalkyl, SCH; COChgalkyl, NH;, NHC oatkyl,
or QCH,CF5; wherein the selection of cach optional substituent is independent; and wherein said
pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, and thiazolyl arc optionally substituted with

CHa;
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R is H, CL -CN, Cypalkyl, OCq_galkylCF;, OCF;, OCHFE,, OCH,CH,0C galkyl, CF;,
SCH,, CaalkyINA'A? (inchuding CHNA'A™), CH,0C 5alkyINA A, NATA®, C{OINA'A’,
CHNHC o yalkyINA'A?, CHyN(CH; ) CayatkyINATA”, NHCp palkyINA AT, N(CH)Co
palkyINATAY OC(;2_4>aﬂ<leAlA{ OCpalkyl, OCH-(1 -methyl}-imidazol-2-yi, phenyl,
thiophenyl, furyl, pyrazolyl, imidazolvl, pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; wherein
said phenvl, thiopheny], furyl, pyrazolyl, imidazolyl, pyridyl, pyridazyl, pyraziny, and
pyrimidinyl are optionally substituted with up to three substituents independently selected from
the group consisting of F, Cl, CHs, CFz, and OCH;;

Alis H, or Cuupalkyl;

Alis H, Caaallyl, CogalkylOCapalkyvl, CoaalkylOH, CEOYCgalkyl, or OCq . galkyl;
or A' and A may be talken together with their attached nitrogen to form a ring selected from the

group consisting of:
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R, s H, OCqgalkyl, CHROH, NH(CH,), N(CH;),, NH;, CHs, F, CF;, SGCHs, or OH;

Ry is H, COC(CHz)s, Cogpalkyl, C{O)Cagalkyl, SOCq galkyl, CHYCHCF;, CHCF;,
CHz-cyelopropyl, phenyl, CHz-phenyl, or Cageyeloalkyl;

R¥is H, Cerpalkyl (includimg CHs), OC nalkyl, (including OCHs) CFs, NH,, NHCH,, -
CM, or

R’ is H orF;

and pharmaceutically acceptable salts thereof;
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provided that {4-chloro-2-methoxy-3-{4-{trifluoromethyhbenzyliquinolin-o-ylibis(1,2,5-
trimethyl-1H-imidazol-4-yhmethanol, N-(2-((3-(4-(1 H-pyrazol- -yDbenzy-6-({4-
chlorophenyh(hyvdroxy ¥ l-methyl-{ H-imidazol-5-yhimethyl}-4-hydroxyquinoln-2-
vhoxyiethyhacetamide and (3-(4-(1H-pyrazol-1-ylbenzyl)-4-chloro-2-{4-methylpiperazin- 1 -
yvhquinolin-6-yh{ 1 -methyl-1 H-imidazol-5-y D 6-(triftuoromethyDpyridin-3-yvhmethanol are

excluded from the embodiment.

In another embodiment of the invention:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyvinudioyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl,
thiophenyl, benzoxazolyl, or quimolinyl; wherein said piperidinyl, imidazolyl, phenyl, thiophenyl,
benzoxazolyvl, pyrazolyl, pyridyvl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, or
quinolinyl are optionally substituted with C{OYCppalkyl, CLOWNH,, Cigalkyl, CFs, CH.CFs, C,
7, -ON, OCqpalkyl, N(Cqpallvl)y, «(CH)0CHs, SChpalkyl, OH, COH, CO,C gyalkyl,
OCFE;, OCHF,, SG.CH,, SO,NH,, or OCH,CCH;; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, Cppalkyl]
{inchuding CHx), SCH;s, OC 1 pnalkyl (including OCH3), CFs, ~-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 SOCH;, SONH;, C{OMWH,, -
CN, OCqpalkyl, (CH2)o.»OCHs, SCHa, CF;, F, O and O palkyl (inclading CHi); and said
pyridyl, and pyridyl-N-oxide are optionally substitated with up to three additional sobstituents
independently selected from the group consisting of 5O.CH;, SONH,, C{O)NH,, -CN, OC.
salkyl, (CHa)osOCH: (nelading -(CHy»OCH:), SChgalkyl, CFs, F, C, and Copalkyl;

R* is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, I-methyl pyrazolyl, pyrimidinyi,
oxazolyl, isoxazolyl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cyyyallovl-
piperidiny! (including N-Cyoaliyi-piperidinyl), thiazolyl, pyridazyl, pyrazinyl, {-(3-
methoxypropyl)-imidazolyl, or 1-Cyjalkyl imidazolyl; wherein said 1-Cqopalkyl imidazolyl is
optionally substituted with up to two additional substituents independently selected from the
group consisting of Cyopalkyl (including CHs), SCH;, OCpalloyl, CFs, -CN, F, and Cl; and said
pyridyl, and pyridyl-N-oxide are optionally substituted with up to threc additional substituents

independently selected from the group counsisting of SO,CH,, SG,NH,, C(OWNH,, -CN, OCy_
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nalkyl including OCH;), (CH;3.5OCHs, SCHs, CFs, F, CL and Cpalkyl (including CHa); and
said thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up to two substituents
independently selected from the group consisting of SO,CHs, SONH,, C{OINH;, -CN, OCq.
nalkyl, (CH o OCH,, SCHs, CFy, F, CL and Cyipalkyl (including CHy); and said 1-methyl
pyrazolyl is optionally substituted with up to two additional CHy groups;

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

RYisH, or F;

R is H, CL-CN, CFs, SCralkyl, OCsalkyl, OH, Ciaalkyl, N(CH330CH:, NE(C .
palkyhy N(Caalkyl)s, or 4-hydroxy-piperidinyl;

R® is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl;
wherein said phenyl or said pyridyl is optiovally substitated with OCF3, SO:C galkyl (including
SO, CHsy, CFa, CHF,, pyrazolyl, triazolyl, tnudazolyl, tetrazolyl, oxazolyl, thiazolyl, Cpgalkyl
(including CHs), Cogeveloalkyl, OCagalkyl (inclading OCHz), N(CHs),, SO-NH,, SO,NHCH,;,
SO N(CHz )y, CONH;, CONHCH;, CON(CHz),, CL F, -CN, CO-H, OH, CH,OH, NHCOC,,.
nalkyl {including NHCOCH,), COCq palkyt (including COCH,), or SCHs;

R7 is H, CI, -CN, Cyaalkyl, OCq 0alkyICF, OCHCHOC; aalkyl, CFs, SCH;,
CHNA'A?, CHOC o nalkyINATA, NATA?, CIOMNAT A7, N(CH3)Cp4alkyINATAY, OC,.
4>aﬂ=;y§N,[’\}A2, OCq.galkyl, OCH-(L-methyl}-imidazol-2-yl, furyl, pyrazolyl, imidazolyl, pyridyl,
pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolyi or pyrazolyl is optionally
substituted with one CHs group;

AlisH, or Cuaalkyl;

Alis H, Cypalkyl, CrgyalkylOCqaalkyl, CoaplkylOH, COYCpaliyl, or OC, 4alkyl;
or A' and A? may be taken together with their attached nitrogen to form a ring sclected from the

group consisting of:

s ~§~N’>;j

'E'N\c:.i‘ii -

-g—Nﬁ —%—N R,

Rqis H, OCugalkyl, CH,OH, NH{CH3), N(CHs),, NH,, CHa, F, or OH;
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Ry is H, CO,C{CHz}z, Copalkyl, C{O)Csalkyl {including C(OYTH3), SOCpalkyl,
CH,CH,CF,, CH,CFs, CHy-cyclopropyl, phenyl, CHy-phenyl, or Crgeycloalkyl;

R"is H, CHy, OCH;, or F;

R is H, orF;
and pharmaccutically acceptable salts thereof]
provided that {(4~chioro-2-methoxy-3-(d-(trifluoromethylbenzylguinolin-6~yhbis{1 2 5~
trimethyl- 1 Hamidazol-4-ylmethanol, N-{2-{(3~(4-(1 H-pyrazol-1-yhibenzyl}-6-({4-
chlorophenyh(hydroxyi{1~-methyl-1 H-imidazol-S-yDmethyD-4-hydroxyquinolin-2-
vhoxyicthyDacctamide and (3-{4-(1 H-pyrazol-1-yhbenzyl-4-chloro-2-(4-methylpiperazin-1-
yhgqunolin-6-y{F-methyl- | H-imidazol-5~yl{6-(iriffluoromethylDpyridin-3-ymethanol are

excluded from the embodiment.

In another embodiment of the invention:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridvl, pyridyl N-oxide,
pyrazinyl, pyrimidinyl, pyridazyvl, piperidinyi, tetrahvdropyranyl, phenvl, oxazolyl, isoxazolvi,
thiophenyl, benzoxazoivl, or quinolinyl; wherein said piperidinyd, pyridyl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl are optionally substituted with
C{OY apalkyl (ncluding CHOYCHa), CIOINH,, Cagalkyl (including CHa, and CHCH;), CFs,
CHCFs, CLF, -ON, OCqgalkyl (including OCH:), N(Cy.palkyl): (including N{CHaz)), -
(CH;);0CH;, SCripalkyl {including SCHay, OH, COH, COC i palkyl (including COC(CHz)),
OCFs, OCHF,, SO,CH;, SO;NH,, or OCHOCH;; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, OCHs, and CHj;
and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyvl arc opticnally substituted with one
or two CH; groups;

87 is 1-methyl triazolvl, pyridyl, pyridyl-N-oxide, }-methyl pyrazolyl, pyrimidinyl,
pyrazinyl, oxazolyl, isoxazolyl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boe-piperidinyl, N-C.
nalkyl-piperidinyl, thiazolyl, pyridazyl, I-(3-methoxypropyl}-imidazolvl, or 1-Cyalkyl
imidazolyl; wherein said 1-Coaalkyl imidazolyl is optionally substituted with up to two
additional CHs groups, or one substituent selected from the group consisting of SCH;, and Cl;
and said pyridyl, and pyridyl-MN-oxide arc optionally substituted with up to two subsitutents

independently selected from the group consisting of SO,CH., SO, NH,, C(O)NH,, -CN, OCH;,

[
D
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CFs, Cl, and CHj; and said thiazolyl, oxazeolyl and isoxarolyl are optionally substituted with up
to two CHs groups; and said T-mcethyl pyrazolyl is optionally substituted with up to two
additional CHy groups;

R’ is H, OH, OCHs, or NH;

RY'isH, or F;

R is H, CL -CN, CF3, SCrgalkyl (including SCHy), OC palkyl, (including OCj zalkyl)
OH, Cypalkyl, N(CHJOCH;, NH{Cayalkyl) Gucluding NH{C ayalky D), N(Cy_salkyl),
(inchuding N{Ciiaalkylp), or 4-hydroxy-piperidinyl;

R’ is pheoyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyh
wherein said phenyl or said pyridyl is optionally substitiuted with OCFs, SOCH;, CFs, CHE,,
pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, CHi, OCH;, N(CHz),, SONH,,
CONH,, CL F, -CN, CO.H, OH, CH,OH, NHCOCH-, or COCH;;

R'is H, CL -CN, Cyaalkyl, OCq.4alkylCF; (including OCH,CFz), OCHLCHLOC .
palkyl (nchading OCH,CHOCH:), CFs, SCH;, NATAZ C(O)NAEAZ {including C(OINHCHa,),
N(CH;)C@_@alkyENAjAz {inctuding N{(?Hg)(?E-ig(f}-'EZNA1AZ), OCq.4alkyiN JATAT {including
OCHCHNA' A%, OC palkyl (including OC zalkyl), OCH (1 -methyl)-imidazol-2-v1,
imidazolyl, furyl, pyrazolyl, pyridyl, or pyriraidinyl; wherein said imidazolyl or pyrazolylis
optionally substitited with one CH; group;

Al H, or Caalkyt;

Alis H, Cipalkyl, CrgalkylOCHpalkyl, CaaalkylOH, COYC palioyl Gncluding
C{MCpalkyl), or OC . galkyl (including OCHz); or Al and A may be taken together with their

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

S/ and NEMM\mJ’
Ry 15 H, F, OCq galkyl (including OCHz), or OH;
Ry 18 Cyigalkyl (including CH3), C(O)YCH3, or phenyl;
R® is H, CHs, OCH;, or F;
R is H, or F;

and pharmaceutically acceptable salts thereof,

[ ]
(98]
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provided that {4-chloro-2-methoxy-3-{4-{trifluoromethyhbenzyliquinolin-o-ylibis(1,2,5-
trimethyl- 1 H-tmidazol-4-yhmethanol, N-(2-({3-(4-(1 H-pyrazol- 1 -yhibenzyl}-6-({4-
chlorophenyh(hyvdroxy ¥ l-methyl-{ H-imidazol-5-yhimethyl}-4-hydroxyquinoln-2-
vhoxylethyhacetamide and (3-(4-(1H-pyrazol-1-ylybenzyl)-4-chloro-2-{4-methylpiperazin- 1 -
yvhquinolin-6-yh{ 1 -methyl-1 H-imidazol-5-y D 6-(triftuoromethylpyridin-3-yUmethanol are

excluded from the embodiment.

In another embodiment of the invention:

R is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyvinudioyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl are optionally substituied with
SOCHa, C(O3CH,, CONH,, CH:, CHCH;, CFs, C1LF, -CON, OCH;3, N(CHz)y, -(CHL 1 OCH;,
SCH;, OH, COH, COC(CH )3, or OCHL,OCH;; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, OCHa, and CHy;
and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one
or two CHj groups;

R is 1-methyl-1,2 3-triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazol-4-yl,
pyrimidin-5-vl, pyridazyl, pyrazin-2-vl, isoxazolyl, N-acetyl piperidinyl, 1-H-piperidinyl, N-
Boc-piperidinyl, N-Cepalkyl-piperidingd, thiazol-5-yi, 1-{3-methoxypropyl)-imidazol-S-yl, or 1-
Caoalkyl imidazol-5-y1 (including 1-ethyl imidazol-5-v1 and 1-methyl imidazol-5-yl); wherein
said [-Crioalkyl imidazol-5-yl (including I-methyl imidazol-5-y1 } is optionally substituted with
up to two additional CHj; groups, or onc substitucnt sclected from the group consisting of SCHa,
and CE and said pyridyl, and pyridyl-N-oxide are optionally substituted with up o two
substituents independently selected from the group consisting of C{ONH,, -CN, GUH;, CFy, Cl,
and CH3; and said thiazol-5-vl, and said isoxazolyl are optionally substituted with up to two CHj
groups; and said {-methyl pyrazol-4-yl is optionally substitated with up to two additional CH,
ZIoUpS;

&' is H, OH, OCHs, or NH;

RYisH, or F;
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R’ is H, Cl, -CN, CFs, SCH;, OCqmalkyl (ncluding OCHs), OH, Ci_palkyl (including
CHy), N{CH:JOCHs, NH(Cpalkyly N{C,ipalkyl),, or 4-hydroxy-piperidiny;

R’ is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyi or phenyl is
optionally substituted with OCFs, SO,CH;, CF;, CHF,, imidazol-1-vl, pyrazol-1-vi, 1,2 4-triazol-
1-yi, CHs, OCH;, CLF, or -CN;

R is H, CL -CN, Cogpalkyl (including Co palkyl), OCH,CF;, OCH,CH,OCH:, CF,
SCH:, NA'A%, CHOINHCH:, N(CH)CH,CHLNATA®, OCHLCILNAAY, OC salkyl, OCH-(1 -
methy-imidazol-2-yl, imidazol-2-v1, fur-2-vl, pyrazol-4-vl, pyrid-3-vl, or pyrimidin-5-vl;
wherein said vmidazolyl or pyrazoivi 1s optionally substifuted with one CHs group;

Alis H, or Cenalkyl;

A% is H, Coaalkyl, CorapalkviOCpalkyl, CoaalkylOH, CIOY (1 nalkyl, or OCHz; or A
and A’ may be taken together with their attached nitrogen to form a ring selected from the group

consisting of

;;ﬁ W~ ¢ é? ------

e BRI I'4
o, o :EDNJQ "§“Nfi,—§"Ni>R37§N©<F, O ,%'HNL}R@?
4N 0 4N N-R,

R,is H, ¥, OCH;, or OH;

Ry 18 CHs, or phenyl;

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

R isH, or F;
and pharmaceutically acceptable salts thereof]
provided that (d-chiore-2-methoxy-3-(4-(trifluoromethyhbenzyliguinolin-6-yhibis{1 2 5-
trimethyl-1 H-imidazol-4-yhimethanol, N-(2-({3-(4-(1 H-pyrazol-1-vhibenzyl}-6-{(4-
chlorophenyhthvdroxy ) 1-methyl-1 H-imidazol-5-yhimethyli-4d-hydroxyquinohin-2-
vhoxyiethvhacetamide and (3-{4-(1 H-pyrazol-1-yvhbenzy}-4-chloro-2-{(4-methyipiperazin-1-
yhquinolin-6-yi}{I-methyl- | H-imidazol-5-yl{&-(iriffuoromethylipyridin-3-vDmethanol are

excluded from the embodiment,

In another embodiment of the invention:

[
(41
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R’ is imidazolyl, pyrimidinyl, triazolyl, tetrahvdropyranyl, thiazolyl, pyridyl, piperidinyt,
phenyl, or oxazolyl; wherein said piperidinyl, pyridyl, imidazolyl, and phenyl arc optionally
substituted with SG,CHs, C(O)CH;, CH,, CF;, CL F, -CN, OCH;, or N(CH;)»; and optionally
substituted with up to one additional group independently selected from Cl, OCHj4, and CHy;
and wherein said triazolyl, oxazolyl, and thiazolvl are optionally substituied with one or two CH;
Groups;

R is 1-methyl-1 2-3triazol-5-y1, pyrid-3-yl, 1-methyl pyrazol-4-v1, thiazol-5-yl, N-acetyl-
piperidin-4-vl, 1,2~dimethyl imidazol-5-yi or T~methyl imidazol-5-vi;

R is OH;

RY is H;

R’ is H, CL, -CN, CFs, CHi, OF, N(CH:)OCH;, or OCHy;

R is pyridvl, phenyl, benzothiophenyt, or thiophenyl; wherein said pyridyl or phenyl is
optionally substituted with pyrazol-1-v1, 1,2, 4-trtazol-1-yl, CFs, OCHs, SGCH,, CL F, or -CN;

R"is CL, -ON, CF;3, Cgatkyl, NA'A®, CEOINHCHz, OCHCHOCH;, L-methyl
imidazol-2-yl, 1-methyl pyrazol-4-v1, or OC.palkyl;

Alis Copalkyl;

Alis Capalioyl, CHCH,OCH:, or OCH:; or Al and A7 may be taken together with their
attached nifrogen to form a ring selected from the group consisting of!

~}N©-Ra ‘§“Ni><i "§“N<j - '§”NCO,

5

R, is OH, OCH,, F;
R® is H, CHa, OCHs, or F
R%is H:

and pharmaceutically acceptable salts thereof,

In another embodiment of the invention:

R' is imidazoiyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, or oxazolyl; wherein
said piperidinyl, pyridyl, imidazolyl, and phenyl are optionaily substituted with C{O3CH;, CH;,
CFi, CLF, -CN, OCH;, or N{CH3),; and optionally substituted with up to one additional group
independently selected from Cl, OCH:, and CHjy; and wherein said triazolyl, oxazolyl, and

thiazolyvl are optionally substituted with one or two (UHj groups;
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RY is 1-methyl-1,2.3-triazol-5-y1, pyrid-3-yl, l-methyl pyrazol-d-yl, thiazol-5-v1, N-
acetyl-piperidin-4-vi, 1,2-dimethyl imidazol-5-vl, or | -methyl imidazol-5-v1;

R'is OH;

R'is H;

R’ s H, C1, -CN, CF3, CHs, or OCHs;

R® is phenyl, thiophen-2-v1, or benzothiophen-2-yl; wherein said phenyl is optionally
substituted with pyrazol-1-vi, 1,2,4-triazol-1-yl, OCH;, SO;CH:, CL F, CF3, or -CN;

R7is CL -CN, CHs, NA'AZ, C{OYNHCH;, or OCoalkyl;

Alis Crpalkyl;

Atis G i.malkyl, or OCHg; or Al and A% may be taken together with their attached
nitrogen to form a ring which is:

“éNQ ;

RYis H, CHy, OCH;, or F;
R is H;

and pharmaceutically acceptable salts thercof,

Another embaodiment of the invention is a compound selected from the group consisting of
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angd pharmaceutically acceptable salts thereof

Another embodiment of the invention is a compound selected from the group consisting of:
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BFa
Y
f'/
cl
E
R Xy
Nt P
s N OMe

and pharmaceutically acceptable salts thereof

Anocther cmbodiment of the invention is the combined sum of the preceeding two embodiments.

Another embodiment of the invention comprises g compound which is

and pharmaceutically acceptable salts thereof,

Anocther embodiment of the invention is a compound selected from the group consisting oft
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and pharmaceutically acceptable salts thereof,

Another embodiment of the invention s a compound selgcted from the group consisting of:
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and pharmaceutically acceptable salts thereof,

In another embodiment of the invention:

R' is phenyl, pyridyl, -methyl-imidazol-5-yl, 1-methyl-1 2 3triazol-5-y1, 2 4-dimethyl-
oxazolyl, or thiazolyl, wherein said phenyl s optionally substituted with —CN, or CL wherein
said pyridyl is optionally sabstituted with up to two CHa groups or one CF; group; wherein said
1-methyl-imidazoi-5-yl is optionally substituted with an additional methyl group; and wherein
said thiazolyl is optionally substituted with up to two CHaz groups;

R? is N-acety] piperidinyl, N-acetyl-azetidin-3-yl, Ne-methylsulfonyl-azetidin-3-vl, N-
Boc-azetidin-3-v1, pynidyl, 1-methyl-1,2,3triazol-5-v1, or 1-methyl-imudazol-5-vil, wherein sawd
I-methyl-imidazol-5-yl is optionally substituted with an additional methy! groap;

R is OH

RYis H

R is CL -CN, or OCH5;

R is phenyl; wherein said phenyl is substituted with pyrazolyt, Cl, or CFy;

R’ is CL -ON, CHLCHa, or OCH;;

R is H, or CHy;

R is H;

and pharmaceutically acceptable salts thercof

In another embodiment of the invention:

R’ is phenyl, pyridyl, 1-methyl-imidazol-5-yi, 1-methyi-1,2 3triazol-5-v1, 2, 4-dimethyl-
oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with —~CN, or Cl; wherein
said pyridyl is optionally substituted with up to two UHy groups or one UF; group; wherein said
I-methyi-tmidazol-5-yl is optionally substituted with an additional methy! group; and wherein
said thiazolyl is optionally substituted with up to two CHz groups;

R? is pyridyl, I-methyl-1,2.3triazol-S-y1, or 1-methyl-imidazol-5-vl, wherein said 1-
methyl-imidazoel-S-vi is optionalty substituted with an additional methyi group;

R’ is OH

RYisH

R”is Cl, -CN, or OCH;;
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R® is phenyl; wherein said phenyl is substituted with pyrazolyl, CL or CFy;
R"is Cl, -CN, CH.CHs, or OCH3;

RYis H, or CHy;

R s H;

and pharmaccutically acceptable salts thereof]

In another emhodiment of the invention:

R is phenyl, pyridyl, 1-methyl-irsidazol-5-y1, {~methyl-1,2,3triazol-5-v1, 2,4-dimethyl-
oxazolyl, or thiazolyl, wherein said phenyl s optionally substituied with —CN, or Cl; wherein
said pyridy! is optionally substituted with up to two CHs groups or ong CFs group; whereimn said
{-methyl-imidazol-5-vi is optionally substituted with an additional methy! group; and wherein
said thiazolyl is optionally substituted with up to two CH; groups;

RYis pyridyl, 1-methyl-1,2,3triazol-5-v1, or {-methyl-iroidazol-5-yl, wherein said 1-
methyl-imidazoel-S-vi is optionally substituted with an additional methyi group;

7’ s OH

YisH

Cis CL, -CN, or OCH;;

R
R
R® is phenyl: wherein said phenyl is substituted with pyrazolyl, C1, or CF;;
R 8 ClL -CN, or CHCH;3;

R® is H, or CHz;

and pharmaceutically acceptable salts thereof,

in another embodiment of the invention:

R is phenyl, pyridyl, 1-methyl-imidazol-5-yl, 1-methyl-1.2,3triazol-5-y1, 2 4-dimethyl-
oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with —CN, or Cl; wherein
said pyridyl is optionally substituted with up to two CHs groups or one CF; group; wherein said
-methyl-imidazol-5-yl is optionally substituted with an additional methy! group; and wherein
said thiazolyl is optionally substituted with up to two CH; groups;

R’ is N-acetyl piperidinyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-vl, or N-

Boc-azetidin-3-vi;
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R is OH

R'isH

R'is C1, -CN, or OCH3;

RS is phenyl; wherein said phenyl is substituted with pyrazolyl, C1, or CFy;
R is CL -ON, or CHyCH;

R®is H, or CHs;

R7is 1T

and pharmaceutically acceptable salts thereof;

In another embodiment of the invention:

R is phenyl, pyridyl, 1-methyl-imidazol-5-y1, 1-methyl-1.2 3triazol-5-y1, 2 4-dimethyl-
oxazolyl, or thiazolyl, wherein said phenyl is optionally substituted with —CN, or Cl; wherein
said pyridyl is optionally substituted with up to two CHj groups or ong CF; group; wherein said
{-methyl-imidazol-5-vi is optionally substituted with an additional methy! group; and wherein
said thiazolyl is optionally substituted with up to two CH; groups;

R” is N-acety] pipetidinyl, N-acetyl-azetidin-3-v], N-methylsulfonyl-azetidin-3-vl, or N-
Boc-azetidin-3-v1;

R is OH

RYisH

R’ is Cl, -CN, or OCH;

R® is phenyl; wherein said phenyl is substituted with pyrazolyl, C1, or CF3;

R’ is Cl, -CN, CHL,CH;, or OCH;;

R%is H, or CHa;

R is H;

and phammaceutically acceptable salis thereof,

Another crnbodiment of the invention comprises g compound of Formula tand &

pharmaceutically scceptable carrier,
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The present invention slso provides a method for preventing, treating or ameliorating an RORyt
mediated inflammatory syndrome, disorder or disease comprising admimistering 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 method of preventing, treating or ameliorating a syndrome,
disorder or discase, whercin said syndrome, disorder or disease is selected from the group
consisting oft ophthalmic disorders, uveitis, atherosclerosis, rheumatoid arthritis, psorissis,
psoriatic arthritis, atopic dermatitis, multiple sclerosts, Crohn's Discase, ulcerative colitis,
ankylosing spondylitis, nephritis, organ allograft rejection, fibroid lung, systic fibrosis, renal
insufficiency, diabetes and disbetic complications, diabetic nephropathy, diabetic retinopathy,
diabetic retinitis, diabetic microangiopathy, tuberculosis, chronic obstructive pulmonary disease,
sarcoidosis, invasive staphiviococcia, inflammation after cataract surgery, allergic rhinitis,
allergic conjunctivitis, chronic urticaria, systemic lupus erythematosus, asthma, alicrgic asthma,
steroid resistant asthma, neutrophilic asthma, periodontal discases, periodonitis, gingivitis, gum
disease, diastolic cardiomyopathics, cardiac infarction, myocarditis, chronic heart failure,
angiostenosis, rostenosis, reperfusion disorders, glomerulonephritis, solid tumors and cancers,
chronic lymphocytic leukemia, chronic myelocytic leukemia, multiple myeloma, malignant
myeloma, Hodgkin's disease, and carcinomas of the bladder, breast, cervix, colon, lung, prostate,
or stomach comprising administering to a subject in need thereof an effective amount of a

compound of Formula 1 or a form, composition or medicament thereof.

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

ankylesing spondylitis, Crohn’s disease, and vleerative colitis.

The present invention provides a method of treating or amchiorating a syndrome, disorder or
discase, whercin said syndrome, disorder or disease 18 sclected from the group ¢onsisting of
rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis,

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

or medicament thereof,

The present invention provides a mcethod of treating or ameliorating a syndrome, disorder or
discase, wheretn said syndrome, disorder or disease is selected from the group consisting of!
theumatotd arthritis, psoriasis, chronic obsinuctive pulmonary disorder, psoriatic arthritis,
ankylosing spondylitis, Crohn’s disease, neatrophilic asthma, steroid resistant asthma, multiple
scierosis, systemic lupus ervthematosus, and ulcerative colitis comprising administering to a
subject in need thercof an effective amount of a compound of Formula I or a form, composition

or medicarpent thereof,

The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, whersin said syodrome, 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 thereof.

The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, in 4 subject in need thereof comprising administering fo the subject an effective amount
of the compound of Formula I or composition or medicament thereof in a combination therapy
with one or more anti-inflanunatory agents, or immunosuppressive agents, whercin said
syndrome, disorder or disease is selected from the group consisting of: rheumatoid arthritis, and

psoriasis,

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or discase is rheumatoid arthritis, comprising
administering to a subject in need thereof an effective amount of a compound of Formmila L or a

form, composition or medicament thercof.

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

discase, whercin said syndrome, disorder or discase is psoriasis coraprising administering to a

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

or medicament thereof,

The present invention provides a mcthod of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or discase is chronic obstructive pulmonary disorder
comprising administering to a subject in noed 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 amchiorating a syndrome, disorder or
disease, wherein said syndrome, disorder or discase 18 psoriatic arthrifis  comprising
administering to a subject in need thereof an effective amount of a compound of Formula [ or a

form, compaosition or medicament thereof.

The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or disesse is ankviosing spondylitis comprising
administering to a subject in need thereof an effective amount of a compound of Formutla Lor a

form, composition or medicarnent thergofl

The present mnvention provides a method of treating or ameliorating a syndrome, disovder or
discase, wherein said syndrome, disorder or disease is Crohn’s disease comprising administering
to a subject in need thereof an effective amount of a compound of Formuda T or a form,

composttion or medicament thereofl

The present invention provides a method of treating or amcliorating a syndrome, disorder or
discase, wherein said syndrome, disorder or disease is uleerative ¢olitis comprising administering
to a subject in nced thereof an effective amount of a compound of Formula | or a form,

compaosition or medicament thereof

The present invention provides a method of treating or ameliorating 2 syndrome, disorder or

discase, wherein said syndrome, disorder or discase 18 neutrophilic asthma comprising
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administering 1o a subjeet in need thereof an effective amount of a compound of Formula fora

form, composition or medicament thereofl

The present invention provides a method of treating or ameliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or disease is steroid resistant asthma comprising
administering to a subject in need thereof an effective amount of a compound of Formuda Tor a

form, compesition or medicarment thereof

The present invention provides a method of treating or amcliorating a syndrome, disorder or
disease, wherein said syndrome, disorder or discase is muitiple sclerosis comprising
administering to a subject in need thereof an effective amount of a compound of Formulafor a

form, compaosition 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 systemic fupus ervthematosus comprising
administering to a subject in need thereof ap effective amount of a compound of Formuda T or a

form, composition or medicament thersof

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

administration of an effective amount of at teast one compound of Formula L

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

discase, wherein said syndrome, disorder or disease is selected from the group consisting oft
mflammatory bowel diseases, theumatoid arthritis, psoriasis, chronic obstructive pulmonary
disorder, psoriatic arthritis, ankylosing spondylitis, neutrophilic asthima, steroid resistant asthma,
multiple sclerosis, and systemic lupus ervthematosus comprising administering to a subject in
need thereof an effective amount of a compound of Formuia § or a form, composition or

medicament thercof

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

disease, wherein said inflarymatory bowel discase is Crohn’s disease comprising administering

L
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o a subject in need thereof 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 an inflammatory howel
discases, wherein said inflammatory bowel discase is uleerative colitis comprising administering
to a subject in need thereof an effective amount of a compoand of Formula T or a form,

composition or medicament thereof,

DEFINITIONS

The term "administering” with respect 0 the methods of the invention, means a method for
therapeutically or prophylactically preventing, treating or amehorating a syndrore, disorder or
disease as described herein by using a compound of Formula I or a form, composition or
medicament thereof.  Such methods include administering an effective amount of said
compound, compound form, composition or medicament at different times during the course of a
therapy or concurrently in a combination form., The methods of the invention are t¢ 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
human, which has been the object of treatment, observation or experiment and s at risk of {or
susceptible to) developing a syndrome, disorder or disease that is associated with abberant
RORyt expression or RORyt overexpression, of a patient with an inflammatory condition that
accompanies syndromes, disorders or diseases associated with abberant RORyt expression or

RORyt overexpression.

The term "effective amount” means that amount of active compound or pharmaceutical agent
that ¢licits the biclogical or medicinal response in a tissue system, animal or human, that is being
sought by a resecarcher, veterinarian, medical doctor, or other clinician, which includes
preventing, treating or ameliorating the symptoms of 2 syndrome, disorder or discase being

treated.

tn
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As used herein, the term “composition” is intended to encompass a product compriging the
specified ingredicnts in the specified amounts, as well as any product which resulis, directly or

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

The term “alkyl” refers to both linear and branched chain radicals of up to 12 carborn atoms,
preferably up to 6 carbon atoms, unless otherwise indicated, and inclodes, but 18 not limited to,
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butvl, pentyl, isopentyl, hexyl,
isohexyl, heptvl, octyl, 2,2, 4-trimethylpentyl, nonyl, decyl, undecyl and dodecyl.  Any alkyl

group may be optionally substituied with one OCH:, one OH, or up to two fluorine atoms.

The term “Cepsy” {(where g and b are integers referring to a designated nomber of carbon atoms)
refers to an alkyl, alkenvl, alkynyl, alkoxy or cycloalkyl radical or to the allyl portion of a
radical in which alkyl appears as the prefix root containing from a to & carbon atoms inclusive.
For example, Uy denotes a radical containing 1, 2, 3 or 4 carbon atoms,

The term “cycloalkyl” refers to a saturated or partially unsaturated monoeyelic or bicyelic
hydroearbon ring radical derived by the removal of one hyvdrogen atom from a single ring carbon
atom. Typical cycloalkyl radicals inchude cyclopropyl, cyclobutyl, cyelopentyl, eyclopentenyt,
cyclobexyl, cyclohexenyl, cyclobeptyl and cyclooctyl. Additional examples include Cgs.
sieyeloalkyl, Ciaeyeloalkyl, decahydronaphthalenyl, and 2,3.4,5.6,7-hexahydro-1 H-indenyl.
Any cycloalkyl group may be optionally substituted with one OCHa, one OH, or up to two

fiuorine atoms.

As used herein, the torm “thiopheny!™ is intended to describe the radical formed by removing a

1 1 oty 4 vy} b ) Loy oy . N s
hydrogen atom from the molecule with the struchire: .

PHARMACEUTICALLY ACCEPTABLE SALTS
Pharmaceutically acceptable acidic/anionic salts inchide, and are not limited to acetate,

benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, caleiwm edetate, camsylate,

i:h
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carbonate, chloride, citrate, dihvdrochloride, cdetate, edisviate, estolate, esviate, fumarate,
giveeptate,  gluconate, glutamate, glycollylarsanilate, Thexylresorcinate, hydrabamine,
hydrobromide, hydrochloride, hydroxynaphthoate, iodide, iscthionate, lactate, lactobionate,
malate, maleate, mandelate, mesylate, methylbromide, methylnirate, methylsulfate, mucate,
napsylate, nitrate, pamoate, pantothenate, phosphate/diphosphate, polvgalacturonate, salicylate,
stearate, subacetate, soccinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide.
Organic or inorganic acids also include, and are not himited to, hydriodic, perchlorie, salfuric,
phosphoric, propionic, glycolic, methanesulfonic, hydroxyethanesulfonic, oxalie, 2-

naphthalenesulfonic, p-tolucnesulfonic, cyclohexancsulfamie, saccharinic or trifluorcacetic acid.

Pharmaceutically acceptable basic/cationic salis inchude, and are not limited to ahsminom, 2-
amino-2-hydroxymethyl-propane-1,3-diol {also known as tristhydroxymethyhDaminomethane,
tromethane or “TRIS™), ammonia, benzathine, #Hbutvlamine, calciom, calcium gluconate,
calctom  hydroxide, chlotoprocaine, choline, choline bicarbonate, choline chloride,
cyclohexviamine, dicthanolamine, cthylenediamine, Hthium, LiGMe, L-lysine, magnesium,
meghimine, NHs, NHyOH, N-methyl-D-glicamine, piperidine, potassium, potassium--butoxide,
potassium  hvdroxide  (agueous), procaine, quinine, sodium, sodinm  carbonate,

sodium-2-gthythexanocate, sodium hydroxide, triethanslamineg, or zinc,

METHODS OF USE

The present invention is directed to a method for prevending, treating or ameliorating a RORyt
mediated nflammatory syndrome, disorder or disease comprising administering to a subject in
need thereof an effective amount of a compound of Formula T or a form, composition or
medicament thereof.

Since RORyt is an N-tevminal isoform of RORy, it is recognized that compounds of the present
invention which are medulators of RORyt are likely 1o be modolators of RORy as well.
Therefore the mechanistic description “RORyt modulators™ i3 intended to encompass RORy

modulators as well.

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

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

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 thercof 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 adminisiration,
the strength of the preparation, and the advancoment of the discase condition. In addition,
faciors associated with the particular subject bang treated, including subjeet age, weight, dict
and time of adminigtration, will result in the need to adjust the dose to an appropriate therapeutic
level, The above dosages are thus exemplary of the average case. There can, of course, be
individual instances where higher or lower dosage ranges are merited, and such are within the

scope of this invention.

The compounds of Formula I may be formulated into pharmaceutical compositions comprising
any known pharmaceutically acceptable carriers. Exemplary carriers include, but are pot limited
1o, any suitable solvents, dispersion media, couatings, antibacterial and antifungal agents and
isofonic agents. Exemplary excipients that may also be components of the formulation include

fillers, binders, disintegrating agents and lubricants.

The pharmaceutically-acceptable salts of the compounds of Fornmmla I inchade the conventional
non-toxic salts or the quaternary ammonium salts which are formed from inorganic or organic
acids or bases. Examples of such acid addition salts include acetate, adipate, benzoate,
benzenesulfonate, citrate, camphorate, dodecvisulfate, hydrochloride, hydrobromide, lactate,
maleate, methanesulfonate, nitrate, oxalate, pivalate, propionate, succinate, sulfate and tartrate.
Base salts include ammonium salts, alkali metal salts such as sodium and potassium salts,
alkaline carth metal salts such as caleium and magnesium salts, salts with organic bases such as
dicyclohexylaming salts and salts with amino acids such as arginine. Also, the basic nitrogen-

comaining groups may be quaternized with, for example, alky! halides.

L
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The pharmaceutical compositions of the invention may be administered by any means that
accomoplish their intended purpose.  Examples include administration by parcnteral,
subcutancous, intravenous, intramuscular, intraperitoneal, transdermal, buccal or ocular routes,

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

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

solutions, isotonic carbohydrate solutions and cyclodextnin inclusion complexes.

The present invention also cncompasses a method of making a pharmaceutical composition
comprising mixing a pharmaccutically acceptable carrier with any of the compounds of the
present invention.  Additionally, the present invention inchudes pharmaceutical compositions
made by mixing a pharmaceutically acceptable carrier with any of the compounds of the present

nvention.

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 inchuded in the scope of the invention.
fn addition, the compounds may form solvates, for example with water (i.e., hydrates) or
common organic solvents. As used hergin, the term "solvate” means a physical association of
the compounds of the present invention with one or more soivent molecules. This physical
association involves varying degrees of ionic and covalent bonding, including hydrogen bonding.
In certain instances the solvate will be capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal lattice of the crystalline solid. The torm
"sglvate" i3 intended to encompass both solution-phase and tsolatable 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 treatment of the present invention,
the term “administering” shall encompass the means for treating, ameliorating or preventing a

°
&

syndrome, disorder or disease described herein with the compounds of the present invention or a

L
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polymorph or solvate thereof, which would obviously be included within the scope of the

invention albeit not specifically disclosed.

In another embodiment, the invention relates to a2 compound as described in Formula 1 for use as

a medicament.

In another embodiment, the mvention relates to the use of a compound as deseribed in Formula 1
for the preparation of a medicament for the treatment of a disease associated with an elevated or

aberrant RORyt activity,

The present invention includes within 1ts scope prodrugs of the compounds of this mvention. In
general, such prodrugs will be functional derivatives of the compounds which are readily
converiible in vive into the required compound. Thus, in the mothods of treatment of the present
invention, the term “administering” shall encompass the ircatment of the various disorders
described with the compound specifically disclosed or with 2 compound which may not be
specifically disclosed, but which converts to the specified compound iz vive after administration
to the patient. Conventional procedures for the sclection and preparation of suitable prodrug
derivatives are described, for example, in “Design of Prodrugs”, Ed. H. Bundgaard, Elsevier,

1985,

Furthermore, 1t is intended that within the scope of the present invention, any element, in
particular when mentioned in relation to a compound of Formula (1}, shall comprise all isotopes
and isotopic mixtares of said element, either naturally occurring or synthetically produced, either
with natural abundance or in an isotopically enriched form. For cxample, a reference to
hydrogen includes within its scope 'H, "H (D), and "H (T). Similarly, references to carbon and
oxygen include within their scope respeetively *C, VC and MC and '°0 and 0. The isotopes
may be radioactive or non-radicactive. Radiolabelled compounds of formula (I} may comprisc a

653, TTrer oo d
Br, ""Brand

75

. . -3 [PRNT 1237 1257 1317 78
radioactive isotope selected from the group of “H, ! C. ! F, ml, 123 i, JZDH, ! 1 "Br

>

28y, Preferably, the radicactive isotope is selected from the group of 'H, 1'C and '°F.

L
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Some compounds of the present invention may exist as afropisomers. Atropisomers are
stereoisomers resulting from hindered rotation about single bonds where the steric strain barrier
1o rotation is high enough to allow for the isolation of the conformers. It is to be understood that
all such conformers and mixtures thercof  arc encompassed within the scope of the present

nvention.

Where the compounds according to this invention have at least one sterco center, they ma:
accordingly exist as enantiomers or diastercomers. 1t is to be understood that all such isomers

and mixtures thereof are encompassed within the scope of the present invention.

Where the processes for the preparation of the compounds according to the invention give rise to
mibxture of stercoisomers, these isomers may he separated by conventional techniques such as
preparative chromatography. The compounds may be prepared in racemic form, or individual
enantiomers may be prepared cither by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their component enantiomers by standard
techniquoes, such as the formation of diastercomeric pairs by salt formation with an optically
active acid, such as {-}-di-p-toluoyl-D-tartaric acid and/or (+)-di-p-toluoyl-L-tartaric acid
followed by fractional crystallization and regeneration of the free base. The compounds may
also be resolved by formation of diastercomeric esters or arnides, followed by chromatographic
sgparation 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 of reactive groups on any of the molecules
concerned. This may be achieved by means of conventional protecting groups, such as those

described in Protective Groups in Organic Chemustry, ed. LFW. McOmie, Plenum Press, 1973;

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

1991, The protecting groups may be removed at a convenient subsequent stage using methods

known from the art.

ABBREVIATIONS

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

A

br

Boe
n-Buli
d

dba
DCM
Dess-Martin periodinane
DMA
DMF
DMSCO
dppf
Faton’s Reagent
ERCE
FtMgBr
ESE

Ft

Et, (0
EtOAc
EtOH
Et:5iCH
HATU

HPLC
Hz

angstrom

acetyl

acetic anhydride

tert-butyloxyearbonyl

butylated hydroxytoluene

broad

butyl

n-butyl hithium

doublet

dibenzylidengacetone

dichloromethane

1,1, -tristacetyloxyy-1,1-dihydro-1,2-benziodoxol-3-(1H}-one
dimethvlacctamide

N N-dimethviformamide

dimethyl sulfoxide

{diphenyiphosphino}ferrocene

7.7 wit% phosphorus pentoxide solution in methanesulfonic acid
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochlonide
ethylmagnesium bromide

clectrospray ionization

cthyl

diethyl cther

cthyl acctate

gthyl alcohol

chlorotricthylsilane

O-(7-azabenzotriazol-1-y-N NN~ N’ -tetramethyluronium
hexafluorophosphate

high pressure hguid chromatography

hertz
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iPr, i-Pr, iPr, or i-Pr
i-PrOH
KHMDS
LCMS

LDA

m

M

Me

Meldrom’s acid
MeOH

MHz

min

mi.

MTBE

nBu, n~-Bu, #nBu, or #-Bu

NaOiPr
nm

NMR
PACL(dpph)
Pda{dba)s
Ph

ppm

Pr

q
RP-HPLC
8

TEA
TEMPO
TFA

THF

TLC
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isopropyl

isopropyl alcohol

potassium hexamethyldisilazane

hiquid chromatography-mass spectrometry
Hthium diisopropyl amine

multiplet

molar (moles/liter)

methyl

2. 2-dimethyl-1,3-dioxanc-4,6-dione
methanol

megahertz

mingtes

mitiliters

methyl tertiary butyl ether

normal butyt

sodium isopropoxide

nanometers

nuclear magnetic resonance
[1,U-bis{diphenylphosphins Herrocencldichloropalladiiem(li)
tris{dibenzylidencacetone}dipaliadium(0}
phenyl

parts per miflion

propyi

guarict

reverse phase high pressure liquid chromatography
singlet

trigthylaming
(2.2,6.6-tetramethvipiperidin-1-vhoxidanyl
trifluoroacetic acid

tetrahydrofuran

thin layer chromatography
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Uy ultra-violet
X-Phos 2-dicyelohexyiphosphine-2', 4" ¢ -tritsopropylbiphenyl

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 are only meant to represent examples of the invention and are in ne way meant to be a

{imit of the invention.

Scheme 1 describes the preparaﬁon of 6-bromeo or 6-indoguinclines of formula Vi by various
methods (path 1 to 5). As illustrated in path 1, the 2-substituted malonic acids IV ({3 = H) can be
preparcd by addition of aromatic aldehydes to Meldrum’s acid or dialkyl malonates as described
by D B. Ramachary et al. (Tarahedron Letiters 47 (2006} 651-656) followed by aguecus hase
hydrolysis under either microwave conditions or by heating at temperatures between 100 and

118 °C, or treatment with an acid such as trifluoracetic acid in water at tf:mperatures ranging

acids IV {Q = H} in phosphorus oxychloride at temperatares between 80 — 120 °C affording 6-
haloquinolines V1 wherein R” and R are CL Displacement of the 2-Cl of 2 4-dichloroquinoline
Vi with sodinm alkoxides can be accomplished in an sleoholic solvent such as methanol, ethanol
or isopropeno! or at clevated temperatures in a non-polar solvent such as toluene (Alan Osborne
gtal. J. Chem. Soc. Perkin Trans. 1 (1993) 181 ~ 184 and J. Chem. Research (§), 2002, 4} to
provide substituted guinolines VI wherein R is Cland R’ is Qalkyl. Alternatively, as shown in
Path 2, the haloanilines ¥V can be treated in one pot directly with Meldrum’s acid then
subsequently heated in the presence of Baton’s reagent as described in by W.T. Gao, ¢t. al.
{(Svnthetic Communications 46 (2010} 732) to form the 4-hydroxy-2{1 A)-quinolinone XLE Once
ireated with phosphorus oxyehiovide as previously described, the vesulting 2. 4-
dichloroquinolines XLEE can be deprotonated with a strong base such as lithium
diisopropylamide and then added to substituted benzyl bromides to afford the intermediate
quinolines VI (wherein R” and R” are chioro). In path 3, methyl Z-amino-5-halobenzoates VIT

can undergo acylation with acid chlorides VEH in the presence of a base such as triethylamine to
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form an amide intermediate, which can be further treated with a base, such as sodium ethoxide or
potassium bis(rimethylsilyljamide, affording 6-halo-4-hydroxyquinolin-2(1 #}-ones [X.
Conversion of hydroxyquinolin-2{1 Hy-ones 1X 10 2, 4-dichloroquinolines Vi can be carried out in
phosphorus oxychloride at clevated temperatures. Displacement of the Cl of 2 4-
dichloroquinolines VI with disubstituted amines, such as WHMe,, NHE®, or NHMeEt, can be
done in a hot polar solvent, such as MeOH, EtOH, or DMF to provide 2-N{alkylhquinolines Vi
wherein R” is Nialkyl},. Tn path 4, amides XT can be generated from anilines V and acids X in
the presence of an appropriate coupling agent such as EDCI or HATU and a base such as EGN.
In-stiu formylation under Vilsmeier-Haack conditions (POCL/DME) followed by heating o
promote ring evlization as described n WO2087014940 can provide 2-chioroquinolines Vi

wherein R”is Hand R is CL.
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Schemse 1
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Scheme 1 cont'd

4 R4 4 s
N o ; R R
Lo
£ Hmge o POCH N L\\,/\Rs
PATH 4 MO T R ] i
3 ¥ RN NH DME g T
R NH, .g R NT R
R8 R QMRS R&
¥ {Z=torBr) Xi VIR =4, R =)
G

XEES ! /;\

R \,/\ NH, R? N7 R
E‘ RB
X8 (Z=lorBn Vi {R5 = QH, R” = OFy) YIRS = Gl BT = CFy)

Compounds of fornula VI wherein R’ is trifluoromethyl, can be prepared starting from the 2-
carboxyaniline XH as described in Path 5. One pot addition of 1,1, 1-trifluoro-4-aryvibutan-2-one
XE o Z-aminobenzoic acids X and cyclization with Eaton’s reagent at elevated temperatures
yields 4-hydroxy-2-triffuoromethylquinolines VI, wherein R’ is OH and R’ is CF3. The hydroxyl
group could then be converted to chlore upon heating in phosphorus oxychioride to provide 6-

bromo or 6-iodoquinolines VI whergin RPisCland R is CFa.

Scheme 1 conl’d

RY OH
NN PR z 1 X \/\RG POCEg
PATH G
o RETNEF NG
ge
i YIRS RT = Ch

o Q

]
R4 EtO L\L/J\aikyi ja"* Rs R R
z s POCE DN s
PATH 7 I ]\ e - T s )
KLY s LA RQ/\:?{}/ Né" R?
RB

R¥” NT R
¥ (z= Lor Br) Vi, (R7 = alioyt; R® = OHj ¥, (R = alkyl; R = Cf)

N
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Ag shown in Path 6, compounds of formula VI can also be prepared from 4-hydroxy-2{1H}-
quinolinones XLI by condensation with substituted aldchydes of the formuta R°CHO in the
presence of a Hantzsch ester, such as dicthyl 2,6-dimethyl- 1 4-dihydropyridine-3,5-dicarboxylate,
in solvents like cthanol and pyridine to afford 2. 4-dihydroxyquinolines X, Further treatment
with phosphorus oxychloride as previously described, can provide quinolines of formuls Vi

{wherein B” and R’ are chloro).

Compounds of formula VI, wherein R is alkyl, can be prepared as illustrated in Path 7.
Intermediates of formula XEAV can be prepared by deprotonation of B-keto esters, such as ethyl
3-oxohutanoate or othyl 3-oxopentancate, with a basc like sodium hydride followed by
alkylation with substituted alkvl halides such as R°CH,Br or R°CH, 1 Condensation with 4-
haloanilines (V) in the presence of an acid, such as para-toluenesulfonic acid (PTSA), in toluene
as solvent with concomitant removal of water followed by intramolecular cyclization at clevated
temperature affords 4-hydroxy quinolines VI, wherein R is OHand R is alkyl. The hydroxyl
group could then be converted to a chloro group upoen heating in acetonitrile with phosphorus

oxychloride to provide 6-bromo or 6-iodoquinolines Vi wherein R is Cland R is alkyl.
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Scheme 2
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PATH 5 O YZ XXX '
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| n-Bull XVl
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Scheme 2 outlines synthetic routes {path 1 to 5} to aryvl ketones of formula XVIE In path 1,
Weinreb  amides XY can be prepared  from carboxylic acids XIV  and N,O-
dimcthythydroxylamine hydrochloride in the presence of a base such as tricthylamine or Hunig's
base and a coupling reagent such as EDCL The amides XV can be further treated with Grignard
reagents such as R2MgX (X is Br or CI} X VI that can be obtained commercially or preformed by
treatment of R*Z XIX (7 = Bror I} with organometallic reagents sueh as i-PrMgCl or EtMgCl in
THF or dichloromethane to afford the ketones X VI, wherein R' and R” are as defined above.
As showr in path 2, aldehvdes XVEHI can also be treated with Grignard reagents, as described in

path |, to afford the intermediate alcobols XX. Subsequent oxidation with Dess-Martin
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periodinane or MnQO, in a suitable solvent such as 1,4-dioxane or tetrshvdrofuran at clevated
temperatures can provide ketones XV Path 3, which cmploys palladium catalyzed cross-
coupling of arviboronic acids XXI with acid chlorides XX¥¥ using KsPOy4 as a basc and
(PhaP),PdCL as a catalyst in a high boiling non-polar solvent such as toluene, can also be used to
generate ketones XVIL In path 4, aryl ketones XVIL wherein R? is triazolyl, can be prepared by
treatment of b-methyl-1H-12 3-triazole, made according to PCT Int. Appl. 2008098104 with #-
butylhithium followed by reaction with aldehydes XVIIE to vield alcohols XX, which can
undergo oxidation with Dess-Martin periodinane or MnQy,. Path 5 exemplifics the preparation of
symmetrical ketones XVE, wherein R' and R? arc the same. As {Hustrated, an aryl or heteroaryl
group containing an asidic proton XL (Y = R’ or RY) can be deprotonated in the presence of a
stong base such as s-butyHithium once solubilized n a preferred solvent such as tetrahydrofuran
at temperatures between § and -78 °C then added in excess to ethyl methoxy{methyl}carbamate
io provide aryl ketones XVE wherein R! and R? are the same. Arvl or heteroaryl bromide XXEX
can also be lithiated through a lithiwm/halogen exchange with s-butyllithium before adding in
excess to ethyl methoxv{methylicarbamate as previously described to provide symmetrical

ketones XVIL
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hows cxamples of methods used to introdnce cither RY or R? to form ketoquinolines
of formulas XXVE (path 1 10 3). As shown in pat

th 1, Weinreh amides XXIV can be formed
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from 4-nitrobenzoie acids XXI and N, O-dimethylhvdroxylamine hydrochloride in the presence
of a coupling reagent, for example, EDCT and a basc such as tricthylamine or Hunig’s basc in a
chlorinated solvent at ambient iemperature. Ketoanilines XXV can be prepared in two steps by
reaction of the Weinreh amide XK1V with a Grignard reagent such as YMgX XXX (X ig
bromide or chloride and Y is R' or R%} or one that is pre-formed by combining Y7 XXIX (Z =
Bror [and Y is R' or RY) with an organometallic reagent, such as EtMgCl or iPrMgCl, at § °C to
ambient temperatire o introduce ketone functionality followed by reduction of the mitro group
by asing an appropriate reducing agent such as SuCh . 2H20 in a polar solvent such as ethanol or
THF at reflixing temperatures, The ketoanilines XXV can then be ireated with malonic acids IV
in phosphorus oxychloride at clevated temperatures to provide ketoquinolines XX VI wherein R
and R” are Cland Y is R' or R%. The 2-Cl group can be displaced with NaQalkyl in an
appropriate hot alcoholic solvent such as methanol, ethanol or isopropanol or in a nonpolar
solvent such as toluene at elevated teroperatures to afford quinolines XXVI, wherein R is C1 and
R’ is Qalkyl. Alternatively, as illustrated in Path 2, ethyl 4-aminobenzoates XXVII can be
condensed with either malonic acid IV {(Q = H) in phosphorus gxychleride at elevated
temperatures or treated with activated malonic acid asters such as bis(2.4,6-trichiorophenyl}2-
benzyi malonates {Q = 2,4,6-trichlorophenyl} at high temperatures in the microwave followed by
heating in phosphoryl tribromide or phosphorus oxychloride to afford cyelized quinolines

XX VI wherein R® and R are Cl or Br (Path 2). The 2,4-dibromoguinolines XXVIHE can be
firther treated with trimethylboroxine under Suzuki reaction conditions to provide 2 4-
dimethylquinolines XXX The ethylester of quinolines XXV and XXX can then be either
converted to the Weinreb amide using N,O-dimethvlhydroxylamine hydrochloride and
sopropvimagnesium chloride before addition of arvl magnestum bromide or chioride YMgX
XXXIE (Y =R or R?) as previously deseribed or treated directly with aryihalides XX1X (Z = Br
orFand Y = R' or R”) and n-butyilithinm at -78 to 0 °C to provide ketoquinolines XX VI,

wherein R and R are ClLBror(CHrand Y = R' or R* and are as defined above.

In path 3, one-pot reaction of aldehydes XX X1 and Grignard reagents such as YMegX XXX (X
is bromide or chloride and Y is R’ or RY) followed by treatment with i-PrMgCl and addition of
2,2, 2-trittgoro-N-methoxy-N-methylacctamide vields hydroxyl compounds XXXUE The
hydroxyl group can be oxidized using, for example, bleach and TEMPQO. Fluore displacement

can then be achieved with ammeonia in hot DMSQO to provide antlines XXXEV. In the presence
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of benzenesulfonic acid, condensation of anilines XXXV and N-methyl-2-{methylimino)-4-
arylbutanamide XXXV in hot DMSO furnishes ketoquinolines XXV wherein R” is CF;, R is
CONHMe and Y is R' or R and are as defined above.

Scheme 4
BATH 1
4 5 4 5
j Ff\ OH RJ\ /FEJ Dass-Martin
< . ~ -Bull iodinane
N R Sy g6 -Buld 1 - g peric
A : P " RICHO i | :L\I i TorMnd, )
[T e TN e T g - 7
ROSONTORT R NTOR
R® RY
¥i {(Z= t or Br} WLV
1Y -2 XXX
FPATH 2 C} R4 R5 (\(’ =R or Rﬁ)
i HPridgCLLICH
| DMF, n-Bull LaClg. 2L
R e
2. MHOQ, A

KRV (Y =RV or RY)

Synthesis of the intermediate ketogqunolines XXV may also be achieved via chemical routes
shown in Scheme 4. In path 1, treatment of 6-bromo or 6-iodoquinohines VI with »-Bula
followed by addition of aldchydes XVEHL, at temperaturcs between (0 and -78 °C, provides
secondary alcohol quinolines XXXV Final oxidation to ketoguinoline XXV can be aschieved
with Dess-Martin periodinane or MnO;, as previously described. Alternatively, 6-bromo or 6-
iodoquinolines Vi can be treated with »-BuLi at -78 °C then quenched with DMF to afford
guinoline carboxaldebydes XXXV, Ketoquinolines XXVI, wherein Y is R or R?, can then be
obtained o a two-step process by addition of the aldehydes XXXV 10 a reaction mixture of
aryl halides XXIX (Y =R’ or R” and Z = Br or [} and i-PrMgCLLICT followed by oxidation with
MnQ; (path 2}
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Schems §
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Scheme 5 exemplifics synthetic methods that could be used to prepare compounds of Formula £
(paths 1 - 3}, As tllustrated in path |, a mixture of the 6-bromo or 6-todoquinolines VI in an
appropriate solvent such as THF can be cither premixed with the ketones XV at -78 °C
followed by addition of BuLi or can be pretreated with BuLi at =78 “C prior to the addition of the

ketones XV to afford the tertiary aleohols of Formula ¥, wherein R is OH.

Paths 2 ilustrate the formation of tertiary alcohols of Formuls 1 by treatment of the
ketoquinolines XXVI(Y is R' or RY) with Grignard reagents XXXI¥ that are cither commercially
available or can be prepared by a halogen-metal exchange of aryl halides XX¥X with othyl or
isopropyl magnesium chloride as previcusly described. Similarly, as shown in Path 3, an
organometallic reageunt, such as n-Buli can be added to an aryl halides XXX at temperatures
between -78 °C and ambient temperature in a preferred solvent such as tetrshydrofuran followed
by the addition of the quinoline ketones XXVT to afford the tertiary alcohols of Formula
wherein R’ is OH and R' and R? are as defined above.
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HRT = Ofatig), R®=Cl) 4 (R5 = Ofalkyl), R =cty (RS R7 = Ofalkyi))

3 4 5 3 4 5
Seealiiteseat Rﬁ
r? T T 9" \«’ N AN, R? R7
amines : 8
Re R
HRE RT =) HRS = CL R = {{R% is substituted amine and
subsiitiuted amines) R7 is Ol or substihited amines)
R* R* RO R RS R‘“
Zn(alkyllp, Ka0O; R R?
1\\

PdCla{dppl), A

PO he ey

PATH 3

PATH 4

e

NaS{alkyl)

1R = G, R = Saliyl)) HRS, R = S(alioyl))

Scheme ¢ illustrates methods used to synthesize compounds of Formula ¥ wherein either the
chlorine at R or R’ or at both R and R’ positions are replaced with nitrogen, oxygen, sulfur or
alkyl groups. In path 1 and 4, nucleophilic displacement of 2.4-dichloroquinolines I (R and R’
are Cl} with NaO{alkyl), NaS{alkyl), such as NaOMe, MaSMe, NaOFEt, or NaQiPr, in an
appropriate solvent, such as MeOH, EtOH, i-PrOH or DMF at clevated temperatores or with
substituted hydroxy reagents such as 2-methoxyethanol in the presence of a base like sodium
hydride in a non-polar solvent such as toluene provides compounds of Formula I wherein R’ is
Cland R is Ofalkyl), O(CH),OCH; or S{alkyl) and compounds of Formula ¥ wherein R and R’
are Ofalkyl) or S{alkyl). Likewise, nucleophilic displacement of 2, 4-dichloroquinolines T(R” and
R’ are CI) with primary or secondary alkyl amines, heterocyclic amings, or N,0O-
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dimethylhydroxylamine in polar solvents such as MeOH, EtOH, or Er;NCHO, or DMF provides
quinolings of Formula ¥ {path 2) wherein R° is NH{alkyl), N(alkyl),, N(CH;)OCH;, or Cl, and R’
is NH(alkyl), Nalkyly,, N(CH:JOCH;, NA'A" NHC2,alkvINA'A” or N(CH:)CpayatkyINA'A%
wherein A’ and A? are as defined above. Introduction of cyclic amides can be accomplished
using Buchwald palladium catalyzed coupling conditions to provide compounds of Formaula 1§,
wherein R’ are rings such as azetidin-2-ones or pyrrolidin-2-ones. Replacement of chiorine at
positions 2 and 4 of guinolines T (R” and R’ are C) with alkyl groups can be carried out using
Zn{alkyl); in the presence of K COs and a palladium catalyst, such as PdCly(dpp?), 1o afford 2-

alkyl and 2,4-dialkylguimolines of formula § (path 33,

Schemes §
RQ F:§3 Rq_ RS PATH 1 RZ %3 R4 R5 R2\§3 R"*‘ N
R1 . Xy "‘\ f/\RS Pﬂzdbas, X"phos R'i' \Y/JT\Rﬁ + Rﬁf 1 \YJj/\R$
B i 1
A\ Fagr Zn(CN) Zn, A e N
Ra RS Re
FRS = H or CI, R7 = Ci) HRS=H or ¢ f

AFS(OH)z, K2CG3
PACL(dppf), A

PATH 2

HR = Hor o

Synthetic routes to compounds of Formula I, wherein R”is Hor Clor ON, and R’ is CN or arvl,
are illustrated in Scheme 7. In path |, cvanation of the 2,4-dichloroguinolines § with Zn{TNY, in
the presence of Zn, a palladium catalyst, such as Pdydbas, and a ligand, such as dppf or X-phos,
at high temperatures can provide 2-CN and 24-3CN quinolines of Formmla L. The 2,4-
dichloroquinolines ¥ can also undergo a Suzuki palladium catalyzed cross-coupling reaction with
ArB(OH), or ArB(OR); with a palladivn catalyst, such as PACL{dppt), vielding compounds of
Formula I wherein R is phenyl, substituted phenyl and five or six-membered heteroaryls such as

furan, pyridine, pyridazine, pyrazine, pyrimidine, pyrrole, pyrazole, or imidazole {path 2},
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Scheme 8§

PATH 1
{2lkyB(OR),, A
PA(PPhals, K002,

£(R5 = alkyl)
3 4 5 2 4 1)
Rﬁ\i\/R R PATH 2 Rz\i R
R S S RS NaO(akyl) R S Ry RS
e e R O
RETNF TR R N RT
RS

RS
FR®= ) £ (RS = Ofalkyl})

Pdydbag, X-PHOS
Zn{CN}p, Zn, A

PATH 3

(RS = CN)

Ag illastrated in Scheme &, compounds of Fornmla § prepared in Schemes 6 and 7 wherein only
R’ is a chlorine can be further substituted by treatment with alkylboronic acids or esters under
Suzuki reaction conditions (path 1), with sodium alkoxides {path 2), or with zinc cyanide (path 3)

using conditions previously described to provide compounds of Formula I wherein R is alkyl,

O(alkyl) or ON and R is as defined above,

Scheme 8
R® R RS RS
S ORE Nab, Mel, DMF R E"W\Rﬁ
NT R RO N R
KR8
(R = OH) HR? = OMe)

-]
(41
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As shown in Scheme 9, tertiary alechols of Formula 1 can be treated with base, such as NaH, and

alkylated with Mel in DMF to provide compounds of Fornla T wherein R’ is OMe.
Scheme 0

R4 R‘S
pd

!\ S 8
o
0 RN NN RT

O VlL R®

8 RY RS R Qé / VI(Z = Bror )
=P or
g XV ;
Or TNe XV Ty —
; . 2 =181
THOE: R
(O XV 2. HCI, MaOH

H{R® = NHg)

or 1. NaH

2. AcaC or AcCl
3. NH; in MeOH, A

§(R% = OH)

Synthetic routes to compounds of Formula ¥, wherein R’ is NH,, are illustrated in Scheme 10.
Ketimines XXXVIIE may be prepared by Ty{OEt) mediated condensation of ketones XV with
2-methylpropane-2-sulfinamide in refluxing THF. Addition of n-Buli to the reaction mixture of
ketimines XXXV and 6-broms or 6-iodoquinolines Vi at — 78 °C followed by cleavage of the

tert-butanesulfiny! group with HC in MeOH liberates tertiary amines of Formula L

Alternatively, compounds of Formula 1, wherein R is OH can be treated with sodium hydride
followed by addition of acetic anhydride or acctyl chloride and stirred at room temperature over
a 24 to 72 hr period 1o provide the intermediate acetate wherein R’ is OAc. The acetate can then
be combined with a solution of ammonia in methanol and heated at temperatures between 60 and

e . - : o
85 °C to provide compounds of Formula €, wherein R is NH;.
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Scheme 11

§(R7 =CN
{ CN) H(RT = CONHy)
- 3 R4 RS
Re\R
R'i 7 X /\Rﬁ
0 - i >
BATH 2 R N

RS

7 - bl
p AR} (R = COzH) H (R7 - CONA‘A&)

As shown in Scheme 11, the quinolines of Formula I wherein R7 is CN can be hydrobyzed as
described m US20080188521 by treatment with sodium carbonate and hydrogen peroxide to
provide compounds of Fornula I wherein R is CONH, (Path 1) or can be treated with a strong
acid like HCH to convert CN to a carboxylic acid XLEH (Path 2). Once formed the acid can be
further coupled to substituted amines using appropriate coupling reagents such as EDCI or
HATU in the presence of a base like tricthylamine or Huonig’s base to provide compounds of

Formula I wherein R is CONA'A”.
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R R4S RORYORS
R2 R i
Rt 1-’)\\\,/&\/\ RE R%\ -
RN oHy | RN
Re RE XXX

7 . . R
(R7 = CHBn) F{RT = CHaNHC 5. zalkyNATA? oF

PATH 2 CHN(CH3)C . galkyINATAZ)

R = CHy)

RQ RZB F.§4 R&
i

1{R" = CHyOC . gyalkyINATA?)

Syuthesis of compounds of Formula I, wherein R’ is an amincalkylaminomethylene or an
aminoalkoxymethylene can be prepared from 2Z-methylquinclines as shown in Scheme 12
Bromination of 2-methylguinolines of Fornmda [ can accomplished with N-bromosuceinamide in
acetic acid at elevated temperatures as described in WO2010151740, to provide the
methylbromide intermediate XXXEX. Nucleophilic displacoment of the bromide under basic
conditions using procedures known in the art could afford compounds of Formula ¥ whercin R’
is ~-CHNHC o 5alkyINATAT or -<CHN(CH3)C 2.5alkyINATA® (Path 1) or CHOC palkyINAA®

s 1 3 o
(Path 2y and A" and A” are defined above.

- . . i o2 6 . .
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 pyridyi-N-oxides

of Formula L
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Scheme 13

RZRS Rt RS
— W\Iﬁ”

F{R3 = OH) PR =H)

A p . . 3.
As shown in Scheme 13, compounds of the Formula | wherein R is H can be prepared by

. o~ . . pe— . v . . . . .
treating compounds of Formula ¥ wherein R s OH with an acid such as trifluoracetic acid in g

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

Scheme 14

1(R1=R2)

Compounds of Formula I, wherein R' and R” are the same, can also be prepared as described in
Scheme 14, The starting 6 bromoguinolines can be treated with butyl hthiwn, quenched with
carbondioxide then subsequently treated with methyl iodide as deseribed in US4710507 Al
1987 to provide the intermediate quinoline methylester XLV, Further treatiuent of the wethyl
ester with excess R'Li, R'Li, R'MgBr or R?MgRBr, in the presence or absence or lanthanum

chioride, can afford the symmetrical compounds of Formmula L

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

in no way meant 1o be a limit of the invention.
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{ntermediate 1: step a
4-Chloro-N-methoxy-N-methyibenzamide
@

e
M

|
ol

Pyridine €27.6 mb, 343 mmol} was added to N, O-dimethylhydroxylamine hydrochioride (16.7 g,
172 yomol) in DCM {400 mL). 4-Chlorobenzoyl chloride (20 mi, 156 mmol} was then added
and the mixture was stirred at room temperature for 3 days. Solids were removed by vacuum
filtration, washing with DCM. The filtrate was washed with 1 N aqueous HCI followed by
water. The organic phase was dried (Na,SOy), filtered, and concentrated, affording the crude

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

Intermediate 1: step b

{(4-Chlorophenyh{-methyl- 1 H-imidazel-5-yimethanone
LA
2
Jep®,
o N

Ethyl magnesium bromide (3.0 M in dicthyl cther, 21.5 mL, 64.4 mmol} was added via syringe

over a few minutes 1o a clear colorless solution of 3-bromo-1-methyl-1 H-imidazole (104 g, 64.4
mmol} in THF (100 mL) under a nitrogen atmosphere in an ice bath, A whiie precipitate formed
during the addition. The mixture was removed from the ice bath and was stirred for 20 minuics,
then was again cooled in an ice bath before addition of 4-chloro-N-methoxy-N-methyibenzamide
{10.7 ¢, 53.6 mmol, Intermediate I: step g). The resulting white suspension was stirred overnight
at room femperature. The reaction was quenched by addition of saturated aqueons NHCL and
diloted with water. The mixture was partially concentrated to remove THF and was diluted with
DCM. The mixture was acidified to pH 1 with | N agueous HCY, then neutralized with saturated
aqueous NaHCGO;, The phases were separated and the aqueous phase was further extracted with
DCM. The organic extracts were washed with water, then were dried (NaySQOy), filtered, and
concentrated, affording a white solid. The crude prodoct was triturated with a mixture of
EtOAcheptanes (1:1, 150 ml) The precipitated solid was collected by vacuum filtration,

washing with heptanes, to afford the title compoeunnd.
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Intermediate 2: step 2

Methyi S-brome-2-(3-phenvipropanamidoibenzoate

A0 20 H “ |
M i\V
ar A, O

into a2 100-mL round-bottom flask, was placed a solution of methyl 2-amine-5-bromobenzoate

~

ed
{5.0 g, 21.73 mmol), tricthylamine (4.39 g, 43,38 mmol}, 3-phenyipropanoyl chloride (3.67 g,
21.76 mmol,) in dichloromethane (50 mL). The resulting mixture was stirred for 12 hours at
room temperature. The reaction was then quenched by the addition of 30 mb of water. The
resuiting mixture was extracted with 3x50 mi of dichloromethane. The combined organic layer
was dried over anhydrous sodium sulfate, filtered and concentrated under vacoum. The residue
was purificd by chromatography over g silica gel column with cthyl acctate/petroleum cther (2:1)

to give the title compound as a white solid.

Intermediate 2: step b

3-Benzyl-o-bromoe-4-hydrexy-1,2-dikydroguinolin-Z-ong

into a 50-mL round-bottom flask purged and maintained with an inert atmosphere of nitrogen,
was placed a solution of methyl 5-bromo-2-(3-phenylpropanamidoibenzoate (2.8 g, 7.8 mmol,
Intermediate 2: step a), KHMDS (47 mi, 15% in tolucne) in tetrahydrofuran (30 mL)}. The
resulting solution was stirred for 12 hours at room temperature. The reaction was then quenched
by the addition of 2 mL of methano! and 14 mL of agueous HCH (iM)}. The resulting solution
was oxtracted with 2x100 mL of ethyl acetate. The combined organic layers were dried over
anhydrous sodium sulfate, filtered and concentrated under vacuum. The crude product was

parified by re-crystallization from ethyl acetate to give the title compound as a white solid.

Intermediate 2: step ¢
3-Benzyl-6-bromo-2 4-dichioreguinoline
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Ci

Brel ! Ry

L' o ~F
Into a [00-mk round-bottom flask, was placed a solution of 3-benzyl-6-bromo-4-hydroxy-1,2-
dibydroquinolin-2-one (2.9 g, 8.78 wumol, , Intermediate 2: step b) in POCL (20 mL). The
resulting solution was stirred for 1 hour at 110 °C. The reaction was then quenched by the
addition of 50 mL of water/ice. The pH value of the solution was adjusted to 7-8 with agueous
aramonia. The resulting solution was extracted with 3550 mL of ethyl acetate. The combined
organic layers were dried over anhydrous sodium sulfate, filtered and concentrated under
vacutn. The residue was purified by chromatography over a silica gel column with ethyl

acetate/petroleum ether (2:1) 1o give the title compound as a white solid.

Intermediate 3: step a

5-{4-Chlorobenzyl-2,2-dimethyi-1,3-dioxane-4,6-dione

e

g G
i

o'/&c

9t
e

Proline (0.165 g, 1.42 mmol} was added to a schation of 4-chlorobenzaldehyde (1.00 g, 7.11

G

mmoei) and Meldrum’s acid (1.83 g, 7.11 mmol) in EtOH (10 mb). The mixture was stitred at
room temperature for 1 hour and diethyl 1, 4-dihydro-2.6-dimethvl-3,5-pyridinedicarboxylate
{1.80 g, 7.11 mmol} was added. Stirring was continued for 3 hours and EtOH removed under
reduced pressure. The residue was diluted with i-PrOH and filtered to provide the desired

compound as a white solid.

Intermediate 3: step b
2-{(4-Chlorobenzylimalonic acid
OH OH
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A solution of 3-{4-chlorobenzyl}-2,2-dimethyi-1,3-dioxane-4,6-dione {1.5¢ g 3.58 mmeol,
Intermediate 3: step ay and 3 M agueous NaOH (16 mb) was heated in the microwave at 75 W
for 20 minutes at 120 °C. The aqucous mixture was extracted with EtOAc¢ (1x) then acidified to
pH | with concentrated aqueous HCL and extracted with EtOAc (2 x). The combined EtOAc
extract was washed with H,0O, brine and dried over Nap,SQy, filiered. Solvenis were removed

under reduced pressure to afford the title compound as a white solid.

Intermediate 3: step ¢

6-Brome-2,4-dickloro-3-(4-chlorobenzylgquinoline

ci
FENEa

A mixture of 2-(4-chlorobenzylymalonic acid (1.16 g, 5.07 mmeol, Intermediate 3: step by and 4~
bromeaniling (0.872 g, 5.07 mmol} in POCL (4.72 mL, 50.7 mmol} was heated at R0 °C for 3
hours, cooled to room temperature and evaporated in vacuo to remove excess POCl. The residue
was poured into ice Hy(O, and treated with aqueous NHLOH to pH R - 9. The aqueons mixture
was extracted with EtOAc (2 x). The combined organic extract was washed with ¥HO0, brine,
dried over NapSQ,, filtered and evaporated in vacuo. The title compound was precipitaied from

Et0, collected by filtration and dried to provide a pale vellow sohd.

Intermediate 4: step a

5-(4-Filuorobeneyl)-2,3-dimethyb1.3~-dioxane-4,6-dione

The title compound was prepared using 4-fluorobenzaldehyde in place of 4-chiorobenzaldehyde
using the procedure described for the preparation of S-(d-chiorobenzyl)-2,2-dimethyl-1,3-

dioxane-4,6-dione (Intermediate 3: step a).

Intermediate 4: step b
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2-(4-Finorehenzyhmalenic acid
(?H OH

The title compound was prepared by substituting S~{4-chlorobenzyly-2,2-dimethyl-1,3-dioxane-
4. 6-dione (Intermediate 3: step a) with 3-(4-fluorobenzyi}-2 2-dimethyvl-1,3-dioxane-4 6-dione
{Intcrmediate 4: step a) then following the procedure deseribed for the preparation of 2-(4-

chiorobenzyhmalonic acid (Intermediate 3: step b}

intermediate 4: step ¢

6-Brome-2,4-dichioro-3-(4-flusrobenzylguinoline

cl
Br. A \\ﬂ

The title compound was prepared by substituting 2-{4-chlorobenzylimalonic acid (Intermediate 3:
step b} with 2-(4-fluorobenzyl}malonic acid (Intermediate 4: step b) then following the procedure
described for the preparation of 6-brome-2 4-dichloro-3-(4-chlorobenzyhiquinoline {Intermediate

3: step ¢).

Intermediate 4: step d

&-Bromo-4-chlore-3-(4-fluorebenzyl-Z-methoxyguinocline

B
W }:N
AR
Ch ==

Br
A mixture of &-bromo-2,4-dichloro-3-{4-fluorobenzyliquinoline {0350 g, 0.909 mmol,
Intermediate 4: step ¢} and a 0.5 M sodium methoxide in methanol solution (8.09 mL. 4.55 mmol)
was stirred at reflox for 16 hours. The mixture was poured into ice water and extracted with

EtOAc (2 x). The combined EtQAc exiract was dried (NapS3Q;), filtered and evaporated in vacuo
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and purified by column chromatography with silica gel (heptane/CH,CL) to provide the title

compound as a white solid,

Intermediate 5: step 8

S-(3-Chlorobenzyly-2,2-dimethyi-1,3-dioxane-4,6-dione

The title compound was prepared using 3-chlorobenzaldehvde in place of 4-chlorobenzaldehyde
using the procedure described for the preparation of 5-(4-chlorobenzyl)-2,2-dimethyl-1,3-

dioxane-4 6-dione {Intermediate 3: step a).

Intermediate 5: step b

2-(3-ChlsrobenzyDmalonic acid
OH OH

The title compound was prepared by substituting 5-(4-chlorobenzyl}-2,2-dimethyl-1,3-dioxane-
4.6-dione (Intermediate 3: step a} with 5-(3-chlorobenzyly-2,2-dimethyl-1,3-dioxane-4,6-dione
(Intermediate 3: step a) then following the procedure described for the preparation of 2-(4-

chlorobenzyimalonic acid (Intermediate 3; step b).

Intermediate 5: step ¢

6-Bromo-2,4-dichlors-3-(3-chlorobenzylquineline

Ci
Br@ b -l
| E
L N . L

o0
(41
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The title compound was prepared by substituting 2-(4-chlorobenzylymalonic acid {Intermediate 3:
step by with 2-{3-chlorobenzvlymalonic acid (mtermediate 3 step by then following the
procedure deseribed for the preparation of 6-bromo-2.4-dichloro-3-{(d-chlorobenzyhguinoline

{Intermediate 3: step ¢).

Intermediate 6: step 2

S-{4-(1 H-Pyrazob1-yDbenzyl)-2,2-dimethyl-1,3-disxane-4,6-dione

Me  Me
Q’XQ
o” ”E‘*o
B
J»\&/N?
EYY

L-Proline (4,07 g, 35.0 mmol} was added to a semi-beterogensous mixture of

4-{1 H-pyrazol-1-vhbenzaldehyde (30.0 g, 174 mmel) and 2,2-dimethyl-1,3-dioxane-4,6-dione
{25.6 g, 174 mimol) in ethanol (996 mL} at room temperature. After 40 minutes, diethyl 1,4-
dihydro-2,6-dimethyl-3,S-pyridinedicarboxylate {(44.1 g, 174 mmol} was added in one portion
followed by ethanol (125 mL). After overnight stirring, the mixture was concentrated under
reduced pressure to afford a yellow solid. Isopropanol (300 mL) was added and the
heterogencous mixture was sonicated for 30 minutes. The mixture was filtered and the filter
cake was washed with isopropanol. The solids were eollected and dried under vacuum to

provide the title compound as g white solid.

Intermediate 6: step b

2~{4~(1H-Pyrazol-1-vDhbenzyvihmalonic acid
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o
Ji
i

A mixture of 3-{(4-(1H-pyrazoi-1-yhbenzyl)-2,2-dimethyl-1,3-dioxane-4,6-diene {41.4 g, 13
mmol, Intermediate 6: step a) and 3 M aqueous NaOH solution (300 mL, 900 mmol) was heated
for 428 hours at 110 °C. The mixture was cooled to room temperature, diluted with water (200 mb)
and extracted with EtOAc (1x100 mL) and then acidified to pH 1 with concentrated agueous HCI
at 0 °C. The resulting mixture was stivred at 0 °C for 1.5 hours, filiered and the filter cake was
washed with water. The solids were collected and dried under vacuum at 40 °C 1o provide the

title comypound as a white solid.

Intermediate 6: step ¢

3-{4-(1H-Pyrazel-1-viibenzyl}-6-bromo-2 4-dichloroguineline

Ci
“CLLC

NNer SNy

N

A mixture of 2-{4-(1 H-pyrazol-1-ylibenzylimalonic acid (3.37 g, 19.6 mmol, Intermediate 6.
step b} and 4-bromoaniline (5.10 g, 19.6 mmol) in POCL (I8 mL) was heated at 105 °C for 3
hours, cooled to room temperature and evaporated in vacuo to remove excess POCH;. The residue
was poured into ice HyO and treated with agqueous NH4OH to pH 8 - 9 (temperature of the
aqueous mixture was Kept cold during addition). The precipiiates were collected, rinsed with
H;O and dricd under reduced pressure. After drving the resulting crude pale yellow sohid was
washed several times with EnO then acctonitrile and dried to provide the title compound as a

pale veHow solid,

Intermediate 7: step 8

S-(4-MethoxybenzyD-2,2-dimethyi-1,3-dioxane-4,6-dione
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The title compound was prepared using 4-methoxybenzaldehyde in place of 4-
chlorobenzaldehvde using the procedure described for the preparation of S-(4-chlorobenzyl}-2,2-

dimethyl-1,3-dioxane-4,6-dione (Intermediate 3: step a}.

intermediate 7: step b
2-{4-Methoxybenzy)malonic acid
OH OH

\n

o

The #itle compound was prepared by substituting 5-(4-chlorobenzyl}-2,2-dimethyi-1,3-dioxane-
4.6-dione {Intermediate 3: step a) with 5-(4-methoxybenzyl)-2,2-dimethyl-1,3-dioxane-4,6-dione

{intermediate 7: step a) then following the procedure deseribed for the preparation of 2-{4-

chlorobenzylymalonic acid (hutermediate 3: step b).

Intermediate 7: step ¢
6-Bromo-2,4-dickioro-3-{d-methoxybenzyDguinoline
Ci

B’r\L\/\ X A\Ti/\.i
i
N g g

The title compound was prepared by substituting 2-{4-chlorobenzyhmalonic acid (Intermediate 3.
step by with 2-(4-methoxybenzyhmalonic acid (Imtermediate 7: step by then following the
procedure described for the preparation of 6-bromo-2,4-dichloro-3-{4-chlorobenzyhiquinoline

{Intermediate 3: step ¢).

Intermediate §: step a

5-{4-Methylsalfonyibenzyh)-2,2~-dimethyh-1,3-dioxane-d H-dione
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X

ﬁ O
o &Q
| R
O
£ &
/%o

The title compound was prepared using 4-(methylsulfonylybenzaldehyde w place of 4-
chlorobenzaldehvde using the procedure described for the preparation of 5-{4-chlorobenzy)-2,2-

dimethyl-1,3-dioxanc-4,6-dione (Intermediate 3: step a).

Intermediate & step b

2-{4-MethyisulfonvibenzyDmalonic acid

/0
The title compound was prepared by substituting 5~{4-chlorobenzyly-2,2-dimethyl-1,3-dioxane-
4.6-dione (Intermediate 3 step a) with 5-(d-methylsulfonylbenzyi)-2 2-dimethyi-1,3~dioxane-
4,6-dione {Intermediate 8: step a) then following the procedure described for the preparation of

2-{4-chlorobenzylimalonic acid (termediate 3: step b},

intermediate B: step ¢
6-Brome-2,4-dichioro-3-(d-(methylsalfonyhibeneylguinoline
i

Ry Ny
b i 10

i
FNT G N8R0

The title compound was prepared by substituting 2-(4-chlorobenzylymalonic acid (Intermediate 3:
step by with 2-(d-methylsuifonylbenzybymalonic acid (Intermediate 8: step b} then following the
procedure described for the prepavation of 6-bromo-2.4~dichloro-3-{4-chlorebenzyliquinoline

{Intermediate 3: step ¢).
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Intermediate 9: step 2

2.2-Dimethyi-5-(thiophen-2-vimethyi-1,3-dioxane-4,6-disne

O\><{G
o° &0
>
§-4
The title compound was prepared using thiophene-2-carbaldehyde in place of 4-

chlorobenzaldehyde using the procedure deseribed for the preparation of 5-{4-chlorobenzyl}-2,2-

dimethyl-1,3-dioxane-4,6~-dione {Intermediate 3: step a}.

Intermediate 9: step b
2-(Thiophen-2-yimethyhmalonic acid
oH OH

The #itle compound was prepared by substituting 5-(d-chlorobenzyl}-2,2-dimethyl-1,3-dioxane-
4,6-dione (Intermediate 3: siep a) with 2,2-dimethyl-S-(thiophen-2-yimethyl)-1,3-dioxane-4,6-
dione {Intermediate 9: step a) then following the procedure described for the preparation of 2-(4-

chiorobenzyhimalonic acid (Intermediate 3. step b).

Intermediate 9: step ¢

g-Brome-2,4-dichioro-3-(thiophen-Z-vimethyhguinoline

Cl
Bre Ny -8
Sk W2
N T
The title compound was prepared by substituting 2-{(4-chlorobenzyDmalonic acid (Intermediate 3:
step b} with 2-(thiophen-2-vimethylimalonic acid (Intermediate 9: step b) then following the
procedure described for the preparation of 6-bromo-2,4-dichloro-3-{(4-chlorobenzyhiquincline

{Intermediate 3: step ¢).
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{ntermediate 10 step a

5-{Benzeo|bithiophen-2-vimethyi}-2,2-dimethyl-1,3-dioxane-4,6-dione

28

The titie compound was prepared using benzo|bjthiophene-2-carbaldehvde in place of 4-
chlorobenzaldehyde using the procedare described for the preparation of 5-(4-chlorchenzyl)-2,2-

dimethyl-1,3-dioxane-4,6-dione {Intermediate 3: step a).

Intermediate 10 step b

2~{Benzolbithiophen-2-yimethyhmalonic acid
(E)H OH

o O

5s

The title compound was prepared by substituting 5-(4-chlorobenzyl}-2,2-dimethyl-1,3-dioxane-
4.6-dione (Intermediate 3; step a) with 3-(benzo{bjthiophen-2-vimethyh-2,2-dimethyl-1,3-
dioxane-4,6-dione {(Intermediate 10: step a) then foliowing the procedure described for the

preparation of 2-(d-chlorobenzylimalonic acid (Imtermediate 3: step by.

Intermediate 1{: step ¢

3-{ Benzo{bithiophen-2-yimethy-6-bromo-2 4-dichiorequincline

Br 8
f\.\ \.\
mf\“: VAR
NT OO

The title compound was prepared by substituting 2-{4-chlorobenzylmalonic acid {Intermediate 3:
step by with 2-{benzol[blthiophen-2-vimethyDmalonic acid {(Intermediate 1 step by then
following the procedurc described for the preparation of 6-bromo-2,4-dichloro-3-(4-

chlorobenzyliquinoline {ntermediaie 3: step ¢).
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Intermediate 11: step a

N-Methoxy-N-methyithiazele-5-carboxamide

O
‘/0‘ N )J\‘«;‘I:\N
] S

Tricthylamine (2.77 mlL, 19.9 mmol) was added slowly to a mixture of commercially available
thiazole-5-carboxylic acid (1.03 g, 7.98 wmmel), N,O-dimethylhydroxylamine hydrochloride
{0.778 g, 7.98 muool}, and EDCI (1.83 g, 2.57 mamol} in CH,CL (10 mL). The mixture was
stirred at room temperature for 72 hours then quenched with satorated aqueous NaHCO;, Water
{56 ml} was added followed by additional CHCl. The mixtore as stirred for 10 minutes and
layers were separated. The CHLCl layer was dried over NaxSOy, then filtered. The solvent was
removed onder reduced pressure and the residual ol chromatographed (CHLCL/EtOAC) 1o

provide the titde compound as a white solid.

Intermediate 11 step b

Pyridin-3-yi(thiszol-3-yhHmethanone

A n-Buli solution (2.37 mL, 3.80 mmol, 1.6 M solution in hexane) was slowly added to a -78 °C
o a solution of 3-bromopyridine {0.600 g, 3.50 mmol) n EuO (10 ml). After addition, stiring
was continued for an additonal 40 minutes and N-methoxy-N-methvithiazole-5-carboxamide

{0.752 g, 4.37 mmol, Intermediate 11: step a) dissolved in B0 (10 mL) was slowly added. The
mixture was stirred at -78 °C for 10 minutes then warmed to 0 °C and stirred for 1 hour. The cold
solution was quenched with saturated aqueous NHyCl and warmed to room tempersture. H,O
was added and layers were separated. The agueous layer was extracted with EtOA¢ and the
combined organic extracts washed with brine, dried over Na,SQy, filtered, evaporated in vacuo
and chromatographed (CHLCL/EtOAC) to provide the title compound as a vellow solid

{precipitated from E6O and dried under reduced pressure).

Intermediate 12: step a



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

N-{4-Bromophenyi)-3-{3-chiorophenylpropanamide

Tricthyvlamine (1.81 mL, 7.27 mumel} was added slowly to a mixture of 4-bromoaniline {(.500 g,
2.91 mmol), 3-(3-chlorophenyljpropanocic acid (0.643 g, 2.91 mmol}, and EDCI (0.669 g, 3.49
mmoly in CHoCL (20 mb). The mixture was stirred at room temperature for 48 hours and
saturated agueous NaHCO; was added. Water (50 ml) was added followed by additional
CH,Ch. The mixture as stirred for 10 minutes and layers were separated. The CHyCl layer was
dried over NaxSOy, then filtered. The solvent was removed under reduced pressure and the
residual o1l chromatographed (CHClL/EtOAC) to provide the title compound as a white flufty

solid.

Intermediate 12: step b

&-Brome-2-chlors-3-(3-chlorobenzyDguinciine

Phosphorus (V) oxychloride (1.69 mi, 1.2 mmol) was added to a cold {ice bath)DMF {0.60 mL,
7.8 mmol) solution. The mixtare was warmed to room temperature and N-{4-bromophenyi}-3-(3-
chlorophenyhpropavamide (8.879 g, 2.60 rwmol, Intermediate 12: step a} was added. The
resulting mixture was heated in an 80 °C oil bath overnight, poured over ice and extracted with
CHCL (2 x3. The CHLCL extracts were dried (NapSQy), fltered, evaporated in vacuo and

chromatographed (EtOAc/Heptane) to provide the title compound as a white solid.

Intermediate 13:

(§-Methyl-1 H-imidazob-S-yD{thiazol-5-vyDmethaneone

o
N/’

s
N%ys f Nf>
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To a solution of 5-bromo-I-methyl-1 H-imidazole (1.14 g, 7.11 mmol) in DCM was added ethyl
magnesium bromide (2.34 mi, 7.11 romol, 3.0 M in dicthyl ethery dropwise over a 10 minute
period. The resulting pale yvellow solution was stirred at room temperature for 15 minuics, cooled
in an ice bath to § °C and N-methoxy-N-methylthiazole-5-carboxamide (1.02 g, 5.92 mmol,
Intermediate 11 step a) dissolved in DCM (3 ml) was added dropwise. The cold bath was
removed and the reaction mixtore stired at room tomperature for 48 hows. To the resulting
vellow suspension was added water followed by 6 M agueous HCl to a neutral pH (pH =6 - 7).
The agqueous mixture was extracted with DCM, dried over Na50., fltered and concentrated.
Et,0 was added and the mixtare sonicated. The precipitatc was collected by filtration and dried

to provide the title compound as a tan solid.

Intermediate 14

3-(4-(1H-Pyrazol-1-yDbenzyD-6-bromo-4-chlore-N-ethyl-N-methyiguinolin-2-amine

A mixture of 3-(4-(1 H-pyrazol-1-yhbenzyl)-6-bromo-2 4-dichloroquinoline (Intermediate 6: step
¢, 8.100 g, 0.231 mmol}, N-ethylmethylamine (1.5 mL} and DMF (0.5 mbL) were heated in a
sealed tube at 80 °C for 8 hours, cooled to room temperature, evaporated in vacuo, diluted with
acctonitrile and filtered. The filtratc was c¢vaporated in vacuo and chromatographed

{EtCAc/Heptaneg) to provide the title compound.

Intermediate I8

{6-Methoxypyridin-3-yvi}{thiazol-5-yhimethanone
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A n-Buli solution {1.89 mL, 3.03 mmol, 1.6 M solution in hexane) was slowly added 10 2 -78 °C
solution of S-bromo-Z-racthoxypyridine (0.392 mb, 3.03 mmol} in dry THF (10 ml}) Afier
addition, stirring was continued for an additonal 40 minutes and N-methoxy-N-methyithiazole-5-
carboxamide (0.600 g, 3.48 mmol, Intermediate 11: step a) dissolved in THF (10 mL) was
slowly added. The mixture was stirred at -78 °C for 10 minutes then warmed to 0 °C and stirred
for T hour. The cold solution was quenched with saturated agoeous NHLC1 and warmed to room
temperature. HoO was added and layers were separated. The aqueous layer was extracted with
EtOAc (3 x) and the combined organic extracts washed with brine, dried (Nap5Qy), filtered,
evaporated in vacuo, preabsorbed onto silica gel and chromatographed (CHCL/ECAC) to
provide produoct. The pure white sohid title compound was precipiated from MeOH, filtered and

dried under reduced pressure.

Intermediate 16:

3-(4-(1H-Pyrazol-1-vDbenzyl)-6-bromo-4-chloro-2-methoxyguinoline

A heterogencous mixture of 3-(4-(1H-pyrazol-1-vlbenzyl)-6-brome-2 4-dichloroquineline (3.0
g, 30.0 mmol, Intermediate 6: step ¢), sodium methoxride (9.73 g, 180 mmol}, and toluene (120
ml} was heated at 110 °C. After 3.5 hours, the mixtire was cooled o room femperature then
filtered through Celite® rinsing with dichloromethane. The filtrate was concentrated to provide
a crude vellow solid. The crude solid was purified by flash column chromatography (silica gel,
50% dichloromethane-hexanes initially, grading to 100% dichioromethane} to provide the title

compound as a white solid.

Intermediate §7: step a

M-{d-bromopheny}-3-(d-methoxyvphenyhpropanamide

el
(41



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

The title compound was prepared by substituting 3-(3-chiorophenylipropanoic acid with 3-(4-
methoxvphenylypropanoic acid then following the procedure described in Intermediate 12 step

Intermediate 17: step b

6-Bromo-2-chilore-3-(d-methoxybenzyhguineline

The title compound was  prepared by substituting  Ne{d-bromophenyl}-3-(3-
chlorophenylipropanamide  {Intermediate 120 step  a)  with  N-{(4-bromophenyi}-3-(4-
methoxyphenylipropanamide (Intermediate 17: step a) then following the procedure described

for the preparation of Intermediate 12: step b,

Intermediate 18

{(4-{Dimethylamingipheayi{(-methyi- 1 H-imidazol-3-vhimethanone

The title compound was prepared by substituting N-methoxy-N-methyithiazole-S-carboxamide
{(Intermediate 11: step a) with 4-{dimethylamine)-N-methoxy-N-methytbenzamide then
following the procedure described for the preparation of (I-methyi-1 F-imidazol-3-yi}thiazol-3-

yhmethanone (Intermediate 13},
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intermediate 19: step a

3-{4-(1H-Pyrazel-1-viibenzyl)-6-bromo-2 4-dichioro-8-methviguincline

|
o ~F N
N

A maxture of 2-(4-(1H-pyrazol-1-vhbenzyhmalonic acid (20.0 g, 71.5 munol, Intermediate 6,

step b} and 4-bromo-2-methylaniine (13.3 g, 715 mmol} in phosphorus oxyehloride (66.8 mi,
712 yamol} was beated at 105 °C. After 5 hours, the mixture was cooled to room termperature
and added to water (600 mL) with cooling so that the internal temperature did not exceed 35 °C.
The pH of the mixture was adjusted to 8-9 by the slow addition of saturated aqueous ammonia
sohution such that the internal fomperature did not execed 35 °C. After 30 mumites of stirring at
room temperature, the mixture was filtered and the solid material was suspended in acetonitrile
{260 mL), sonicated and filtered. The solid material was coliected and suspended in DCM (80
mL}, sonicated and filtered and washed with ether (40 mL). The filtrate was concentrated,
suspended in DCM (40 mb}, sonicated and filtered to provide more of the desired product. To
5g of the isolated solid, BCM {300 mL} and agqueous saturated NaHC(O5 (106 mL) were added
and the mixture was transferred fo a separatory funnel, and the layers were separated. The DCM
laver was further washed with brine (100 mL), deed (MgS80,), filtered and the solvents were
removed under reduced pressure. The erude material was purified using flash-column
chromatography on silica gel cluting with DUM to provide 3-(4-(1H-pyrazol-1-yhbenzyl)-0-

bromo-2, 4-dichioro-8-methylguinoline as an off-white solid.

intermediate 19: step b

3-{4-(1H-Pyrazel-1-viibenzvi)-6-bromo-4-chioro-2-methoxy-8-methyiguinoline
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The title compound was prepared by using 3-{(4-(1 A-pyrazol-1-yhbenzyli-6-bromo-2 4-dichloro-
g-methylguinoline (Intermediate 19: step a) in place of 3-(4-(1 H-pyrarol-1-ylhenzyhy-6-bromo-
2 A-dichloroguinoline (Intermediate 6: step ¢} then following the procedure described for the
preparation of 3-{(4-(1 H-pyrazol-1-ylibenzyhy-6-bromo-4-chloro-2-methoxyquinoline

{Intermediate 16},

Intermediate 20: step a

M-Methoxy-N-methyi-4-nitrobenzamide

The title compound was prepared by substituting thiazole-5-carboxvlic acid with 4-nitrobenzoic
acid then following the procedure described for the preparation of N-methoxy-N-methylthiazole-

5-carboxamide (Intermediate 11: step a).

Intermediate 20: step b

{(§-Methyl-1 H-imidazob8-yI}{4-nitrephenyiimethanone

\ O

The title compound was prepared by substituting N-methoxy-N-methyithiazole-5-carbozamide
{Intermediate 11: step a) with N-methoxy-N-methyl-4-nitrobenzamide (Intermediate 20: step a)
then following the procedure described for the preparation of (T-methyi-1H-imidazol-5-

vi¥(thiazol-5-ymethanone (Intermediate 13},
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Intermediate 20: step ¢

{4-AminophenyD{1-methyl-1 H-imidazol-5-yimethanone

A mixture of (l-methyl-1H-imidazol-3-yvly{4-nitrophenylimethanone (1.30 g, 5.62 mmol,
Intermediate 20, step b} and tin{iDchloride dihydrate (6.54 g, 28.1 mmol) in BtOH {35 mL} was
stirred at reflux for | hour, cooled to room temperature and cvaporated in vacuo o remove most
of the EtOH. The residue was poured into a 3 M aqueous NaGOH/ice solution rinsing with EtOAc.
The mixture was stured at room temperature for 15 minutes then layers were separated. The
aqueous layer was again extracted with EtOAc. The combined EtOAc extracts was washed with
brine, dried {(Na»8Qy), filtered and evaporated in vacun to provide the title compound as a yellow

snlid,

Intermediate 20: step d
{3~-{4-(L H-Pyrazol-1-yhibenzyl}-2,4-dichloreguinolin-6-yi{(I-methy-1 H-imidazel-5-

yviimethanone

A mixture of (4-aminophenyh{l-methyl-1H-imidazol-5-vl)methanone (§.160 g, 0.795 mmol,
intermediate 20: step o) and 2-(4-(1H-pyrazol-1-viibenzylimalonic acid (0.207 g, 6.795 mmol,
Intermediate &: step b), in POCEL (3 mL) was heated at 105 °C for 4 hours, cooled to room
tempersture and concentrated to remove excess POCH. The residue was poured into ice HyO and
treated with aqueous NHyOH to pH ¥ - 9 (temperature of the aqueous mixture was kept cold
doring addition}. The agucous mixture was extracted with DCM (2 x). The combined
dichoromethane extracts was dried over MaySO,, filtered, evaporated to dryness under reduced
pressure and chromatographed (0 — 5% McOH in CHyCh) to provide the title compound as a

yellow solid.
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Intermediate 21: step a
{(4-Chiorophenyi){d-nitrophenyijmethanone
O

joge
o ~t NN

A mixture of (4-chlorophenyliboronic acid (1.50 g, 9.59 munol}, 4-nitrobenzoy! chloride (1.78 ¢

NG,

9.59 mmol), bis{triphenylphosphine)paliadinm{ll} chloride (0.137 g, 0.192 mmol} and K POy
{3.34 g, 19.2 mmol) in folucne (30 mb) was treated as described in WO 2010/015355 to provide

the title compound.

Intermediate 21: step b
{4- Aminophenyh(d-chlorophenyhmethanone
o

JORO!
L i
o Z YR

The title compound was prepared by using  (4-chlorophenyl }{4-nitropbenylimethanong,
{Intermediate 21: step a} in place of {I-methyl-LH-imidazol-5-yl}{4-nitrophenylimethanone,
{Intermediate 20: step b} then following the procedure described for the preparation of  {4-

aminophenyh{i-methyl- LH-imidazol-3-vlimethanone (Intermediate 20: step ©).

Intermediate 22: step a

{4-Chlorophenvi} 2 4-dichlore-3-{4d-(methylsulfonvibenzyhguinolin-6-yDmethanene

O

%
O=8""
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A mixture of (d-aminophenyhi{d-chlorophenylmethanone (0.351 g, 1.52 mmol, Intermediaie 21;
step by and Z-{(4-(methylsulfonyhbenzylimalonic acid {6.413 g, 1.52 mmol, Intermediate 8: step
b), in POCL; (4 mL) was heated at 105 °C for 4 hours, cooled to room temperature and
concentrated 1o remove excess POCL. The residue was poured into ice HyO and treated with
agueous NHyOH to pH R - 9 (temperature of the aqueous mixture was kept cold during addition).
The solid precipitates were isolated by filtration rinsing forther with HO and dried to provide

the title compound as a tan solid.

Intermediate 22; step b
{(4-Chlore-2-methoxy-3-(4-(methyissifonyDbenzyhiguinelin-6-yHi{4-

chlorephenylimethanone

C

The title compound was prepared by substituting 3-(4-(1 H-pyrazol-1-yhbenzyl)-6-bromo-2 4~
dichloroquinoline  {Intermediate & step ¢  with  {4-chiorophenyl¥2 4-dichloro-3-(4-
{methyisulfonylibenzyhquinolin-6-yl)methanone (Intermediate 22: step a) then foilowing the
procedure described for the preparation of 3-{4-(1H-pyrazol-1-yiibenzyi}-6-bromo-4-chloro-2-

methoxyquinohine (ntermediate 16).

Intermediate 23:

3-(Benzo|blthiophen-2-yimethyl)-6-bromo-4-chloro-2-methoxvquinoling

The title compound was prepared by substituting 3-(4-(1 H-pyrazol-1-yDbenzyl)-6-bromo-2 4~

dichloroquinoline (Intermediate 6: step ¢) with  3-{benzo{bjthiophen-2-vlmethyl)-6-bromo-2 4~
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dichloroquinoline (Intermediate 10 step ¢y then following the procedure described for the
preparation of 3-(4-(1 H-pyrazol-1-yDbenzyl)-6-bromo-4-chloro-2-methoxyquinoline

(Intermediate 16).

Intermediate 24:

1-{4-{4-Flucrcbenzoylipiperidin-1-yhethanone

~r
O

y o

Acetic anhydride (2.32 g, 24.6 mmol} was added dropwise to a cold (0 °C) solution of (4-
fluorophenylj(piperidin-d-y)methanone (5.00 g, 20.5 mmol} in DCM (33 mL) and tricthylamine
{10.0 mL, 71 .8 mmol). The resulting mixture was removed from the ice bath after 5 minutes and
stirred at room temperature for 2 hours. The reaction was then added to a mixture of 1 M
agueous KsPOy (100 mb), HyO, and DCM was added. The lavers were segparated and the
aquenus layer again cxtracted with DCM. The combined organic layers was dried (NapSOy),
filtered, concentrated under reduced pressure and chromatographed (CH,CH/EtOAC) to provide

the title compound as a clear oil.

Intermediate 25: step a
(3-Methyl-1 H-imidazob-S-yD{pyridin-2-ylimethanel

x5

4
g N/ -
\;}“\Q

A solution of isopropylmagnesium chioride/lithium chioride complex (1.3 M in THF, 19.5 mL,

i
AN
H

25.35 mmol} was added dropwise by syringe to a solution of 5-bromo-1-methyl-1 H-imidazole
{4.12 g, 25 58 mmol} in dry THF (130 mL} at § °C. After 15 minutes, the Grignard solution was
added via cannulation to a solution of picolinaldehyde (2.0 md, 20.93 mmoly in dry THF (55 mL)
at § °C. The reaction mixture was stured for 5 minutes at § °C, then warmed t0 room
tempersture for 1 hour. The reaction mixture was then cooled in an ice bath and quenched with

saturated squeous ammounium chloride. The nuxture was partitioned between brine and cthyl
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acetate. The separated agueous phase wag further exiracted with ethyl acetate.  The organic
phase was dried (Na,5Qy}, filtered, and concentrated. The crude product was purified by flash
column chromatography (silica gel, 0-3% MeOH-DCM) to provide the title compound as a white

solid,

Intermediate 25: siep b
{i-Methyl-1 H-imidazrol-S5-yi{pyridin-2-vimethanone
N

<Y

- NI N
Gat

=N O
A heterogenous mixture of (1-methyl-1 H-imidazol-5-yIpyridin-2-vhmethano! (1.41 g, 7.453
mimol, Intermediate 25: siep a) and manganese dioxide (3.24 g, 37.27 mmol} in 1 ,4-dioxane (82
mbL) was stirred at 100 °C for 2 hours. The reaction mixture was then cooled to room
temperature, filtered through Celite®, washed with DCM, and concentrated to provide the title

compound as an off-white solid.

Intermediate 26: step a

Pyridin-3-vi{d-(riflusromethylphenyDmethanol

The title compound was prepared analogously to the methed in Intermediate 25: step a using 3-
bromopyridine and 4-(triflucromethylibenzaldebyde in place of 3-bromo-~1-methyl-1 H-imidazole

and picolinaldehyde, respectively.

Intermediate 26: step b
Pyridin-3-yi{d-{rifluoromethyliphenyDmethanone
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The title compound was prepared analogously to the method in Intermediate 25: step b using
pyridin-3-vi{4-(triffuoromethylphenyvlmethano! {Intermediate 26: step a) in place of (1-methyl-

1H-imidazol- S~y pyridin-2-ymethanol.

Intermediate 27: step a

(G 4-DimethoxyphenyD{pyridin-3-yDHmethansl

(3. 4-dimethoxyphenylymagoesiom bromide (0.5 M i THF, 9.5 mi, 4.75 mmol} was added
dropwise by syringe t0 a solution of nicotinaldehyde (0.88 mbL, 9.37 mmol) in dry THF (20 ml}
at § °C. The reaction mikture was stivred for 30 minutes at 0 °C, then quenched with saturated
aqueous amyuonium chloride solution. The mixture was partitioned between water and ethyl
acetate.  The separated aguecous phase was further extracted with ethyl acetate. The organic
phase was dried (NaxSOy), filtered, and concentrated. The crude produet was purified by flash
colamn chromatography (silica gel, 8-60% EtOAc-hexanes) to provide the title compound as &

brown oil.

Intermediate 27: step b

G4-DimethoxyphenyD{pyridin-3-yDHmethanone
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The title compound was prepared analogously to the method in Intermediate 25: step b using
(3, 4-dimethoxyphenyl }pyridin-3-yUmethano! (Iotermediate 27 step a) in place of (1-mcthyl-

1H-mmidazol-5-vD{pyridin-2-vljmethanol.

intermediate 28: step a

{4-{ Dimethylaminojpheny{pyridin-3-yhmethanol

The title compound was prepared analogously to the method in Intermediate 27: step a using (4~
{dimethylaminojphenylynagnesium  bromide in place of (34-dimethoxyphenyhmagnesium

bromide.

Intermediate 28: step b

{4-(Dimethylamino)phenyh{pyridin-3-yDmethanone

The title compound was prepared analogously to the method in Intermediate 25: step b using (4-
{dimethylaminojphenyl ¥pynidin-3-viimethano] (Intermediate 28: step a) in place of (1-methyl-

{H-imidazol-5-y{pyridin-2-vDmethanol.

Intermediate 29: step a

{4-Fluorophenyh(-methyl-1H-imidazol-S-yhimethanol

165



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

The title compound was prepared analogously 1o the method in Intermediate 27: step a using (4-
fluorophenylymagnesium bromide and [-methyl-15-imidazole-5-carbaldehyde in place of (3.4-

dimethoxyphenvhmagnesium bromide and nicotinaldchyde, respectively.

intermediate 29: step b
{4-Fluorophenyl(1-methyl-1  f-imidazol-5S-yDHmethanone

Y
— ),-N
-0
R O
The title compound was prepared analogously to the method in Intermediate 25, step b using (4-

fluorophenyl i -methyl-1H-imidazol-S-yiymethanol {Intermediate 29 step a) in place of (1-

methyl-1 H-imidazol-5-vI)(pyridin-2-ylimethanol,

intermediate 30: step a

{3,4-Dichloropbhenyh{pyridin-3-vi)methanol

Cl *.

@mﬁ(iﬂH

The title compound was prepared analogously to the method in Intermediate 27: step a using

{3 4-dichlorophenylymagnesium bromide in place of (3, 4-dimethoxyphenyhymagnesivmm bromide.

Intermediate 30: step b
{3 4-DichloroephenyD{pyridia-3-vhmethanone
Ci Cl

7N {

N= Q
The title compound was prepared analogously 1 the method in Intermediate 23: step b using 3,4~
dichlorophenyi)(pyridin-3-ylymethanol (Intermediate 30 step a) in place of (d-mcethyl-14-

imidazol-5-yh{pyridin-2-ylimethanol.
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Intermediate 31: step a

{(4-Methoxyphenyl){pyridin-3-yhmethanol

/“>__<
N== OH
The title compound was prepared analogously to the method in Intermediate 27: step a using (4~

methoxyphenyhimagnesium bromide in place of (3.4-dimethoxyphenylimagnesium bromide.

Intermediate 31: step b

{(4-MethoxyphenyD{pyridin-3-yDmethanone

0___.
______ ;
7N\
7N
N= O

The title compound was prepared analogously to the method in Intermediate 25: step b using (4-
methoxyphenyi}pyridin-3-yDmethanol {Intermediate 31 step a} in place of (I-methyl-1/4-

imidazol-5-v1 pyridin-2-yDmethanol.

Intermediate 32: sfep a

3-Fluoropheny(pyridin-3-yhmethanol

The title compound was prepared analogously to the method in Intermediate 27: step a using (3-
i1 g ¥

fluorophenymagnestum bromide in place of (3.4-dimethoxyphenylimagnesivm bromide.

intermediate 32: step b

G-Fluorophenypyridin-3-yDmethanone
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e

5

\
N

The title compound was prepared analogousty to the method in Intermediate 25: step b using (3-
fluorophenyl¥{pyridin-3-yhmethanol (Intermediate 32: step a) in place of {(l-methyl-1H-

imidazol-3-y{pyridin-2-yDmethanol,

Intermediate 33: step a

Bis(2,4,6-Trichliorophenyl) 2-benzylmalonate

E N
o < g
o o -
ot ~o ¥ écs ~F g

A muxture of 2-benzvimalonic acid {(10.0 g, 51.5 mmol), 2.4,6-trichlorophenol (20.3 g, 103
mmol), and POCL (12.0 mL, 129 mmol) was stirred under air at 105 °C for 2 hours. The
reaction was then cooled to room temperature, poured on 150 mL ice, and extracted with 4:1
ethe/DCM (3 x 150 mL). The combined organic layers were washed with water (1 < 400 mi)
and 4 M agueous NaCl {1 x 1080 mL), and the vellow organic layer was dried (Na,80,), filtered,
and concentrated by rotary evaporation at < 40 °C to provide the title compound as a tan thick oil

that became a beige solid upon standing.

Intermediate 33:step b

Ethyl 3-benzyl-4-hydroxy-Z-oxo-1,2-dihydroguinohine-6-carboxylate

A mixture of ethyl 4-aminobenzoate (2.85 g, 17.2 mmeb) and bis(2.4 6-trichiorophenyl} 2-

benzylmalonate (11.4 g, 20.7 mmol, Intermediate 33: step a) was microwaved at 230 °C for 15

S &=
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minutes {Biotage Initiator). The reaction was then allowed to cool to room temperature, and the
resulting tan semisolid was dispersed in cther (15 mb) and filiered. The beige filicr cake was
washed with ether (1 x 15 ml) and dried at 100 °C to provide the title corupound as a light beige

powider,

Intermediate 33: séep ¢
thyl 3-benzyl-2 d-dichloroguinoline-6-carhoxylate

=

|
o) O~
/\Q/u\(ﬁ
NG

A mixture of ethyl 3-benzyl-4-hydroxy-2-0xs-1,2-dihydroquincline-6-carboxylate (0.746 g, 2.31
mmol, Intermediate 33: step b) in POCL; (4.29 mL, 46.1 mmol} was stirred at reflux (130 °C
aluminum biock temperature) for 30 minutes. The clear vellow solution was cooled to room
temperature, difuted with ice {30 mL), and quenched with concentrated aqueous NHyOH {1 x i2
mbL} on ice. The mixture was extracted with DCM (2 x 3¢ mL), dried {(Na,80Qy), filtered, and

concentrated to provide the title compound as a yellow solid.

Intermediate 33: step &

(3-Benzyl-2 d-dichloroguinclin-&-yii{4-chlorophenyDmethanone

o N

A solution of l-chloro-4-iodobenzene {146 mg, 0.611 mmol) in THF (0.8 mbL) was added
dropwise under argon to a -72 °C solution of n-Buli (2.59 M in hexane, 3.236 mL, 6.611 mmol)
in THF (1.5 mL}. The resulting clear vellow sohution was stivred at =72 °C for 25 minutes, and
was then treated dropwise with a solution of ethyl 3-benzyl-2 4-dichloroquinoline-6-carboxylate
{200 mg, 0.535 mmol, Intermediate 33: step ¢} in THF (0.8 mL}). The resolting dark solution was
stirred at =72 °C for 30 minutes, and was then allowed to warm to 0 °C over 15 mimies and then

quenched with 5 M aguecus NH,CH (3 mL). The mixtire was dihited with diethyl ether (5 ml},
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and the aqueous layer was exiracted with ether (I x 5 mL). The combined organic layers were
dried {(MNayS0Oy), filicred, and concentrated to provide a residuc that was flash chromatographed
with a heptane to 30% EtOAc/heptanc gradient to provide a ~1:1 mol ratio of the title compound

and recovered ethyl 3-benzyl-2 4-dichloroguincline-6-carboxylate.

Intermediate 34: step a

fthyl 3-benzyh-2 4d-dibromoguinoline-6-carboxylate

Ry
| i
! i
O 8r =
O H \I \:

P \\%Né’f\ 8r

A mixture of ethyl 3-benzyl-4-hydroxy-2-0x0-1,2-dihydroquinoline-6-carboxvlate (0.74% g, 2.32
mmol, Intermediate 33: step b) in POBrs (13.3 g, 46.3 mmol) was stirred at 130 °C for 30
minutes, and was then allowed to cool to room temperature overnight at which point it solidified.
This was partitioned with 30 mL DCM and 50 mb ice, and the aqueous layer was extracted with
DCM (1 x 30 mLy. The combined cloudy organic layers were filtered and the clear yellow
filtrate was concentrated to provide a yellow solid that was triturated in 50 mL hot toluene. The
mixture was allowed to cool to room temperature and filtered to provide the title compound as a

beige powder.

Intermediate 34: step b

£thyl 3-benzyl-2 4-dimethyiguinoline-6-carboxylate

™
o =
Nid

A mixture of ethyl 3-benzyi-2 4-dibromoquinoline~-g-carboxyiate (0.245 g, .545 mmol,
Intermediate 34 step a}, 2.4,6-trimethyvi-1,3,5,2. 4 6-trioxatriborinane {0.229 mi, 1.64 mmol),
and 5 M aquecus KoCOs (0436 wl, 2,18 mmoly was treated with PA{PPhs)y (63 myg, 0.0535
munol) and dioxane (3 ml). This was microwaved under argon at 140 °C for 15 minutes

{Biotage Initiator). The reaction was diluted with 1:1 heptane/BtOAc (5 mL), filtered, and the
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organic layer was dried (Na;80y), filtered, and concentrated. The residuc was flash
chromatographed with a heptanc to 70% EtQAc/heptane gradicnt to provide the title compound

as a clear amber oil that crystallized upon standing.

intermediate 34: step ¢

3-Benryh-M-methoxy-N.2 d-trimethyiguinoline-6-carboxamide

RS
Ay Sy
O

A sharry of ethyl 3-benzyl-2 4-dimethviquinoline-6-carboxylate  {99.5 mg, 0312 mmol,
Intermediate 34: step b} and N,O-dimethylhydroxylaminesHCl (42.2 mg, 80.433 mmol) in THF (1
mL) was stirred at 0 °C under argon while iPrMgCl (2.01 M in THF, 0.43 mi., 0.864 mmol} was
added dropwise. The resulting dark solution was stirred at O °C overnight while the ice bath
cxpired. It was then quenched with 5 M agueous NHyCl {4 mb) and extracted with EtOAc (2 % 3
mb}. The combined organic lavers were dried (NapSGQy), filtered, and concentrated, and the
residue was flash chromatographed with a heptane to 100% EtOGAc gradient to vield the title

compound as an amber oil.

intermediate 34; step d
{3-Benzyl-2.4-dimethylguinolin-6-vi{1-methyl-1 H-imidazol-S-viimethanone

P

't P
< 7«1\( S
\\Ngj N N

A transiucent solution of S-iodo-t-methyl-1 H-imidazole (197 mg, 0.946 mymol} in THF (1.5 mL}
was stirved at § °C while iPrMgCL2.01 M in THF, 0.43 mL, (.864 mmol} was added dropwise
under argon. The ice bath was immediately removed and the white mixture was stirred at roow
temperature for 15 minutes, and was then added rapidly dropwise to a solution of 3-benzyl-N-
methoxy-N, 2, 4-trimethylquinoline-6-carboxamide {71.9 mg, 0.215 mumol, Intermediate 34: step ¢}

in THF (8.5 mL) at room temperature. The resulting milky opaque mixture was stirred at room
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tempersture for 1.5 hours, and was then guenched with 1 M aqueous NaHCO; (6 mL) and
extracted with EtOAc (2 x 6 mL). The combined organic lavers were shown by LCMS to be a
mixture of title corapound and starting material, so the material was concentrated from THF (3x}
and re-subjected to the above conditions but with reaction at 50 °C for 2 hours. The reaction was
then worked up as described above, and the residue was flash chromatographed with a2 heptane to

100% FtOAc gradient to provide a 1:4 mol ratio of the title compound and N-methylimidazole.

Intermediate 35: step a

4-Fluore-3-iodobenzaldehyde

A mixture of NalOy (61.6 g, 288 mimol} in Ac;(0 (120 mL, 1.27 mol) was treated with K1 (63.8 g,
384 mmol} under afr at room temperature with overhead stivring, and the resulting tan mixture
was stirred on a dry ice-CH:ON bath while H50, was added dropwise over 20 minutes, keeping
the internal temperature below 20 °C. Immediately following completion of Ho50y addition, the
dark brown reaction was stirred on a room temperature water bath for 5 minutes, and was then
treated with 4-fluorobenzaldehyde (591 mb, 360 mmol} in one portich over ~30 seconds
followed by BHT (617 mg, 2.8 mmol}, and the resulting purplish-brown reaction was stirred at
room temperature for 21 hours, keeping the intornal tomp below 30 °C with intormittent ice bath
stirring for the first few hours until the mild exotherm had ceased. The resulting light yvellow
opaque slurry was then stivred on an ice bath and treated with 12 N aqueous HCH (40 mL) vapidly
dropwise over 1.5 minutes. After stirring for an additional 5 minutes, the vellow shury was
treated with CHCL; (200 mbL), BHT (600 mg), and ice water (200 mL) and stirred for 8 minutes.
The orange nixture was then partitioned with CHCI; (200 ml) and water {800 mL). The vellow
organic layer was washed with water (1 x 1 L; pH ~2) and 2 M aqueous K C04/0.5 M aqueouns
NapSo0a (1 = 500 mL; pH >11), and the clear yvellow organic layer was dried (Na;SOy), filtered,
and concentrated by rotary cvaporation at room temperature to provide a yellow solid. This was
taken up in heptane (250 rall) and concentrated again below 40 °C to the crude title compound ag

a vellow solid. This was recrystallized from heptane {6060 mL) and BHT (600 mg) to provide,

112



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

after washing the crystalline filter cake with heptane (I x 80 mL), the title compound as an off-

white powder.

Intermediate 35: step b
2,2, 2-Trifluore-1-(2-fluore-5-{{4-fluorophenyli(hydroxy methyDphenviiethanone
Ot

A solution of 4-fluorophenylmagnesium bromide (3.64 mb, 1.1 M in THF, 4.0 mmol} in THF
{3.6 mL} was stivred on a dry ice/acetone bath under argon while a solution of 4-fluore-3-
iodobenzaldehvde (1.00 g, 4.00 mmol, Intermediate 35: step a) in THF (6.4 mL) was added
rapidly dropwise over 1.5 minutes, and the reaction was then immediately transferred to a room
temperature water bath and stivred for 5 minutes. The clear, ~colorless reaction was then cooled
in the dry ice/acetone bath and treated with (PrMgCl (2.04 mL, 2.66 M in THF, 4.20 mmol}
rapidly dropwise over 2.5 minutes. The yellow reaction was stirred for 30 minutes, and was then
treated with 2,2 2-trifiuoro-N-methoxy-N-methylacctamide dropwise over ~30 seconds. The
homogencous yellow reaction was then immediately removed from the cold bath and allowed to
warm to room temperature with stirring.  After 2.5 hours, the dark yellow homogencous reaction
was chilled in a dry ice/acetone bath and quenched with 1 M aqueous NaH,PO,y {10 mbL) in one
portion. The reaction was warmed to room temperature and extracted with MIBE (1 x 10 mL, §
x 5 mL}, and the combined organic lavers were washed with 5§ M NaCl (I x 3 mL}, dried
{Na,80y), filtered, and concenirated twice from DCM to provide the crude title compound as a

clear vellow ol

{ntermediate 35: step ¢
2,2, 2-Triftuoro-1-(2-fluoro-5-(4-fluorcbenzoviiphenyvijethanone
O 0

g SF g T

A homogengous  yellow  solotion of erude 2,2 2-trifluore-1-(2-fluore-5-({4-

fluorophenvlihydroxyimethyDphenyhethanone (1,15 g, 3.64 mmol, Intermediate 35: step b) and

113



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

TEMPO (184 mg, (.118 mumol) in DCM (7.3 mL) was stirred on an ice bath while a solution of
aqueous KBr (43 mg, 0.36 mmol) in 1 M aqueous NaHCO; (1.27 mL, 1.27 mmol) was added in
one portion. NaOCl [4.6 mL, 0.8% M (6.15% w/w Clorox bleach), 4.1 mmol] was then added
dropwise over 5 minutes to the homogencous bilayer. After 20 minutes sturing on the ice bath,
the clear yellow organic layer was collected, and the aqueous layer extracted with DCM (1 % 6
ol The combined organic layers were washed with 5 M aqueons NaCl (I x 3 ml), dried

{Na; SOy}, filtered, and concentrated to provide the crude title compound as a clear vellow oil.

Intermediate 35; step d

1-{Z-Amino-5-(4-fluorcbenzoyliphenyl)-2,2,2-trifluoroethanone

A sohation of crude 2,2,2-trifluoro- 1 -{2-fluoro-3-{4-fluorobenzovljphenvliethanone (1.09 g, 3.47
mimol, Intermediate 33: step ¢} in DMBO {1 ml) was bubbled with NH;z gas for | mintic in a
200 mL capacity round bottomed pressure flask, and was then sealed under air. The reaction was
stirred at 100 °C for 2 hours, and was then allowed to cool 0 voom temperature. The reaction
was partitioned between MTBE {6 mL) and | M agueous NaHCG, (10 mL), the agqueous layer
was extracted with MTBE (2 » 6 mL), and the combined organic lavers were dried (NapS3Qy),
filicred, concentrated.  The residue was flash chromatographed with a heptane to 40%

acetone/heptane gradient to provide the title componnd as a yellow sohd.

Intermediate 35: step ¢

N-Methyl-2-(methylimino-4-phenyibutanamide

Methylamine (1.9 mL, 7.8 M in EtOH, 15 mmol) was added to ethyl 2-ox0-4-phenylbutancate
{1.02 g, 4.94 mmol) in one portion at room temperature, and upon stirring at room femperature
the solution spontaneously warmed and became a solid off-white paste within 10 seconds. After

sitting for ~1 mimste, the reaction was diluted with ether (10 mL) and filtered. The white filter

114



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

cake was washed with ether {2 X 3 mL) and dried under vacoum to provide the title compound as

a white solid.

Intermediate 35: step |

3-Benzyl-6-{(4-fluorebenzovl}-N-methyl-d-(triflaoromethyliquinoline-2-carbexamide

A mixture of 1<{Z-amino-S-{4-fluorobenzoylphenvl)-2,2, 2-rifluorocthanone (107 mg, 0.345
mmol, Intermediate 35: step &), N-methyl-2-(methvlimino}-4-phenvibutanamide (85.5 mg, 0.4138
mmoi, Intermediate 35: siep ¢), and DMSO (0.17 mL) was stivred at 180 °C for ~1 minute to
form a clear yellow solution. Benzenesulfonic acid {216 mg, 1.37 mmol) was added at room
temperature, and the mixture was stirred at 130 °C for 3 hours. The orange thick solution was
cooled to room temperature, partitioned between 2 M agueous KyCO3 (3 mby and EtOAc (4 mL),
and the organic layer was washed with 5 M aqueous NaCl {1 x 4 mL), dried (MaxS0y), filtered,
and concentrated. The residue was flash chromatographed with isocratic DCM followed by a

DCM to 40% EtOAc/DCM gradient to provide the title compound as a yellow crystalline solid.

Intermediate 36: step a

&-{ TrifhuoromethyDnicotineyl chioride

To a 1L 3-veck flask equipped with an overhead stivrer, Claisen adaptor, nitrogen bubbler, 60
mk addition funnel, and thermocouple was added 6-(trifluoromethyDnicotinic acid (45 g, 235.5
mmol}, dichloromethane (540 mL) and DMF (09108 ml., 11.77 mmol) via syringe. To this

solution was added oxalyl chloride (24.51 mi., 282.56 mmol) and the reaction was allowed to stir
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at arabient temperature overnight. The reaction was then filtered and the clear filtrate was

condensed in vacuo to afford the title compound as a brownish semisolid
intermediate 36: step b

N-Methoxy-N-methyl-6-(trifluoromethylinicotinamide

7
x /'LN/
{

/(j e

FsC7 N

To a 1L 3~veck flask equipped with an overhead stivrer, Claisen adaptor, nitrogen bubbler, 125
mL addition funnel, and thermocouple was added 6-(triflucromethylinicotinoyl chloride (49.3 g,
2352 mmol, Intermediate 36: step a), dichloromethane (493 mL)}, and N, O-
dimethylhydroxylamine hydrochloride (25.63 ¢, 258.8 munol). After the mixture was cooled to
7 °C, ditsepropylethylamine (90.263 mL, 517.6 mmol} was added such that the addition
temperature did not exceed 16 °C. After the addition, the reaction was allowed to warm o room
temperature. The reaction was then transferred to a separatory funnel and the organic layer was
washed with saturated aqueous NaHCOs (2 x 160 mbL) followed by water {1060 maL} and then
dried over sodimm suifate, then filtered. Solvent removal atforded the title compound as a

brownish oil.

Intermediate 36: step ¢

{1-Bethyl-1 H-imidazol-S-yD{6-(triflucromethyDpyridin-3-yhmethanone

A
Foyls

To a 3L 4-neck flask equipped with an overhead stirrer, nitrogen bubbler, and thermocouple was

P
N

added 5-bromo-1-methvl-1H-imidazole {47.96 g, 297.9 mumol), followed by THF (537 mL). To

this room femperature solution was added tsopropylmagnesivim chloride/lithium chioride
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complex [1.3 M in THF](246.8 mbL, 320.8 romol} (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 1o 5.3 °C in an ice bath. To this mixture was added a solution of N-methoxy-N-methyl-6-
(triflucromethylnicotinamide (53.66 g, 229.14 mmol, Intermediate 36: step b) in THF (268.3
mb)} {addition teruperature between 5.3 and 5.6 °C) to afford an orange mixture. After addition,
the reaction was warmed to room temperature over 2 hours. After stirring at room tomperature
for 18 hours, THF (200 mlL) was added and the reaction was stirred for 2 hours. The reaction was
then cooled fo 4 °C with an ice bath and carefully quenched with 2N aqueous HCl to a pH =7,
guenching temperature reached 12 °C. The mixture was diuted with othyl acetate (508 wml),
phase split and the organic laver was washed with brine (2 x 200 mL) and dried over sodium
sulfate, filtered, and the solvent was removed. Hot ether was added and then filtered to give the

title compound as a solid.

Intermediate 37: step a

6-Chioropyridine-3-carbony! chioride

O
N
/L ,/J
] N

Into a 250-mL round-bottom flask was placed a solution of G~chloropyridine-3~carboxylic
acid {15.8 g, 100.28 mmol.} in thionyl chloride (100 mL). The resulting solution was heated to
reflux for 5 hours. The resulting mixture was concentrated under vacunm to give the title

compound as yellow oil,

Intermediate 37! step b

&-Chloro-N-methoxy-N-methylpyridine-3-carbosamide
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Into a 1000-mL round-botiorn flask, was placed methoxy{methylyamine hydrochloride (12 g,
123.02 mmol)), tricthylamine {40 g, 395.30 mmol,). This was followed by the addition of a
solution of 6-¢chloropyridine-3-carbonyl chioride (17.6 g, 100.00 mmol, Intermediate 37 step a)
in dichloromethane (100 mL} dropwise with stirring. The resulting solution was stirred for 12
hours at room teraperature. The solids were filtered out. The resulting mixture was concentrated

under vacuum to give the title compound as yellow oil.

Intermediate 37: step ¢

2-Chloroe-5-[{1-methvi-1 H-imidazol-8-yijcarbonyijpyridine

‘N
Al o~
o N N

Into a 250-mL 3-necked round-bottom flask, was placed a solution of T-methyl-1H-imidazole (5
g, 60.90 mmol,) in tetrahvdrofuran (40 mb). This was followed by the addition of n-Buli (29.3
mi, 2.5 M in hexanes) at -78°C, then stirred for 45 minutes. To this was added E;8iC1 (9.15 g,
61.00 romol, , 100%), the solution was stirred for 1 hour at -78°C, To the mixture was added #-
Buli (26 mi., 2.5M in hexanes), and stivred for another 45 minutes. To the mixture was added a
solution of 6~-chloro-MN-methoxy-N-methylpyridine-3~carboxamide (8.13 g, 40.52 mmol, ,
Intermediate 37: step b} in tetrahydrofuran 20 mL) at -78°C. The resulting solution was stirred
overnight at room temperature. The pH value of the solution was adjusted to 3-4 with aqueous
hydrogen chloride {1 mol/L), then stirred for 2 hours at room temperature. Aqueous sodium
hydroxide (1.5 mol/L} was employed to adjust the pH to 9-10. The resulting solution was dituted
with 100 mL of HyO. The resufting sofution was extracted with 3x 100 mL of dichloromethane
and the organic lavers combined and dried over anhydrous sodium sulfate, filtered, and
concentrated under vacuunt. The residuc was applicd onto a silica gel column with

dichloromethane/methanc! (100:0~15:1) to give the title compound as a yellow solid.

intermediate 37: step d
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{(6-Methoxypyridin-3-vi}(1-methyl-1 H-imidazol-5-ylimethanone

g

Into a 50-mb round-bottom flask, was placed a solution of Na (268 mg, 11.30 mmol) in
methanol (15 mL}, the solution was stirred for 30 minutes at room temperature. Then 2-chlors-5-
[{1-methyl-1 H-imidazol-S-vhcarbonylpyridine (250 mg, 1.13 mmol, Intermediate 37: step ¢}
was added. The resulting solution was stirred for 4 hours at 75°C in an oil bath. The resulting
mixture was concentrated under vacoum, The residue was applied onto 2 silica gel column with

dichloromethane/methanol (100:6-20:1) to give the title compound as a light yvellow solid,

intermediate 38: step a
{2,4-Bichiore-3-{d-(methylsulfonyhbeneyhquinclin-6-y{(-methyl-{ H-imidazol-5-

yhmethanone

A mixture of {4-aminophenyi}{-methyl-1F-imidazol-S-ylimethanone (.80 g, 3.976 mmol,
Intermediate 20 step ¢} and 2-(4-Methyisulfonyibenzyhmalonic acid {1.08 g, 3.976 mmol,
intermediate 8: step b), in POCL (10 mL) was heated at 105 °C for 4 hours, cooled to room
temperature and concentrated to remove exeess POCY;. The residue was poured into ice HyO and
treated with agueous NH4OH to pH 8 - 9 (temperature of the aqueous migture was kept cold
during addition}. The mixture was stirred for 2 hours and filtered to provide a crude brown sohid.
The crude solids were dried under reduced pressure overnight, rinsed with Et20 and dried. The

solids were diluted with DCM and filtered rinsing several times. The filirate containing the
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product was gvaporated to dryness to provide the title compound which was carried on without

further purification.

Intermediate 38: step b
{(4-Chioro-2-methoxy-3-(4-(methylsulfonyhibenzyhguinolin-6-yH(1-methyl- 1 H-imidazol-5-

yiimethanone

A mixture of (2,4-dichloro-3-{4-(methvlsulfonyhbenzyhquinolin-6-yhy{ 1 -methyi-1 H-imidazol-3-
vhmethanone (1 g, 2.085 mmol, Intermediate 3&: step a) and solid sodium methoxide (0.56 g,
10.42 mmol) in toluene (10 mL} was heated in a scaled wbe at 103 °Cfor 12 hours, cooled 1o
room temperature, diluted with DCM and the resulting suspension filiered through Celite®
rinsing several times with CHCl,. The solvents were removed under reduced pressure and the

residoe chromatographed (Heptane/EtOAC) to provide the title compound as a white solid.

Intermediate 39: step a
N-Methoxy-MN, 1 ~-dimethvi Himidazole-S-carboxamide

O

{

O, N
o
N

Triethvlamine (5.51 ml, 39.646 mumol} was added slowly to a mixture of commercially available
L-methyl-| H-imidazole-5-carboxylic acid {2 g, 15859 mmol), N,O-dimethylhydroxviamine
hydrochloride (1.55 g, 15.859 mmol}, and EDCI (3.65¢, 19.03 mwol} in CHCL ( 18 mL). The
mixture was stirred at room temperature for 72 hours then quenched with saturated agueous
NaHCG;. Water (50 mL) was added followed by additional CH,ChL. The mixture was stirred for

18 minutes and layers were separated. The CH;Cl layer was dried over Nap SOy, then filtered.
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The solvent was removed under reduced pressure and the residuoal oil chromatographed

{CH,CL/EtQAC) to provide the product as a solid.

Intermediate 39: step b
Bis(1-methyl-1 H-imidazel-5-yDhmethanone

.

v A
T 0
To a solution of 3-bromo-1-methyl-1H-imidazole (1.2g, 7.448 mmol} in DCM (10 mL) was
added ethyl magnesium bromide (2.5 mi, 7.448 mmol; 3.0 M in diethyl ether} dropwise over a
10 minute period. The resulting pale vellow sclution was stirred at room temperature for 15
minutes, cooled in an ice bath to ¢ "C and Nemethoxy-N,I-dimethyl-1H-imidazole-3-
carboxamide (1.0 g, 6.206 mmol, Intermediate 39 step a) dissolved in DCM (3 mL}) was added
dropwise. The cold bath was removed and the reaction mixture stirred at room temperature for
48 hours. To the resulting yellow suspension was added water followed by 6 M agueous HCHto a
neutral pH {(pH = 6 - 7). The agueous mixture was extracted with DCM (2X). The combined
DOM extracts were dried over Mg80,, filtered and concentrated under reduced pressure. The

product was precipitated with Bt O, filtered and dried to provide the title compound as a tan solid.

Intermediate 40; step a

N-Methoxy-N3-dimethyl-4-nitrobenzamide

Tricthvlamine (7.6 mL, 34.651 mmol) was added slowly to a mixture of 3-methyl-4-nitrobenzoic
acid (5 g, 27.326 mumol}, N,O-dimethylhydroxylamine hydrochloride (2.99 g, 30.058 mmoi), and
EDCE(6.28 g, 32.791 mumol} in DM (30 mb). The mixture was stirved at room temperature
overnight, quenched with saturated aquecus NaHCO; and stitred at room temperature for 30

minutes. Water (50 mL) was added followed by additional DCM. The mixture was stirred for 10
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minutes and layers were separated. The aguecus layer was again extracted with DCM., The
combined organic laver was dried over NSO, then filtered. The solvent was removed and the

residual oil chromatographed (DCM/ETOAC) to provide the product as a white solid.

Intermediate 40: step b

(3-Methyi-1 H-imidazol-3-yD{3-methyi-4-nitrophenvlimethanone

A sclution of EtMgBr (3.0 M in dicthylother, 8.5 mL, 25.689 munol) was added dropwise, over a
25 minutes period, to a solution of 5-bromo-1-methyl-1H-imidazole (4.1 g, 25.689 ramol} in dry
DCM (25 mL}. The mixture was stirred at room temperature for 15 minutes, cocled in an ice-
brine bath and N-methoxy-N,3-dimethyl-4-nitrobenzamide (4.8 g, 21.408 mmol, Intermediate 40
step a} dissolved in 10 mb of DCM was added dropwise. A dark brown solid mass formed. The
ice bath was removed and muxture stirred at room temperature for 48 hours. Water was added to
the suspension followed by 6M agueous HCH slowly to neuiralize the mixture (pH = 6-7}. More
DCM was added and layers separated. The organic laver was dried over NapSOy, filtered and
concentrated. EHO was added, the slurry sonicated, and precipitates filtered to provide the title

compound as 4 tan solid.

Intermediate 40: step ¢

{4-Amino-3-methylphenvh(-methyl-1H#-imidazol-5-yDmethanone
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A mixwure of (-methyl-1H-imidazol-5-vhH{3-methyl-4-nitrophenvljmethanone (3.3 g, 13.456
mmol, Imtermediate 40: step by and tin{lfychloride dihvdrate (15.6 g, 67.282 muuol) in EtOH (80
mL} was stirred at reflux for 1 hour, cooled to room temperature overnight and evaporated in
vacuo to remove most of the BtOH. The residue was poured into a 3M agueous NaOH/fice
solution rinsing with EtOAc. The mixture was stirred at room tempersture for 15 minutes and
lavers were separated. The aqueous laver was again extracted with BtOAc. The commbined EtOAc
extracts were washed with brine, dried (NapSOy), filtered, and evaporated in vacuo to provide
crude product. The tan solid title compound was precipitated from EtQO, collected by filtration

and dried.

Intermediate 40: step d
{2 4-Dichlore-8-methyh-3-(d-(methyisalfonybenzyhiguinelin-6-yB(-methy-1 H-imidazol-5-

yhmethanone

A heterogeneons mixture of {(4-amino-3-methyiphenyvl{-methyvl-1 F-imidazol-S-yDmethanone
(0.8 g, 3.717 muol, Intermaediate 49: step <), 2-(4-methylsulfonylbenzyiymalonic acid (1.0 g,
3.717 mmol, Intermediate R step by and POCH; (10 mL) was heated at 105 “C for 4 hours, cooled
10 room temperafire, concentrated, e water was added and mixture treated with agueous
NH4OH (kept adding ice during addition) to a basic pH 8 ~ 8. The mixtare was stirred for 2 hours
and filiered to provide a crude tan solid. The crude solids were dried completely, rinsed with
Et,O and dried under redaced pressure. The solids were diluted with DCM and filtered rinsing
several times, The filtrate was evaporated to dryness and the tan solid product precipitated with

Me(OH, filtered and dried.

Intermediate 40: step ¢
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{(4-Chioro-I-methoxy-&-methyl-3-{4-(methylsunifonyibenzyliguinolin-6-yH{-methyl-1H-

imidazol-5-yhmethanone

A mixture of (2,4-dichloro-8-methyl-3-(4-{methyisulfonylibenzyliquinolin-6-y){ 1 -methyl- 1 -
imidazol-S-ylimethanone (1.1 g, 2.15 mumol, Intermediate 40: step d) and dry sodinm methoxide
(0.58 g, 10.75 mmol} in toluene was heated in a sealed tube at 110 °C for 12 hours, cooled to
room temperature, diluted with DCM, stivred for 30 minutes at room termperature and the
resulting suspension filtered through Celite® rinsing several times with DCM. The solvents were
removed onder reduced pressure and the residue chromatographed (10% McoQOH in DCM,
gradicnt) to provide the title compound as a white solid after recrystallization from MeOH and

drying under reduced pressure overnight,

Intermediate 41: step a

3-{4-(1H-Pyrazel-1-viibenzyl}-6-bromo-2,4-dichlore-8-flusroguinoline

A mixture of 2-(4-(1 H-pyrazol-1-yhbenzylimalonic acid (4 g, 1537 mmol, Intermediate 6 step
b) and 4-bromo-2-fluoroaniline {2.7 g, 13.973 mmol) in POCL; (20 mL) was heated at 105 °C for
3 hours, cooled o room tomperature and evaporated in vacuo to remove excess POCL. The
residue was poured into ice HyO and treated with aqueous NHLOH to pH 8 - 9 {temperature of

the agueous mixture was kept cold during addition}. The precipitates were collected, rinsed with
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H>O and dricd under reduced pressure. The solids were diluted with DCM and insoluble solids

filtered off. The filirate was ¢vaporated to dryness to provide product as a tan solid.

Intermediate 41: step b
3-{4-(1H-Pyrazol-1-yDbenzy-6-bromo-d-chioro-8-fluore-2-methoxyguincline zad  3-(4-

{1H-Pyrazol-1-yl}benzyl}-6-brome-4-chiore-2,8-dimethoxyyuinoline

t and
N
N

A mixture of 3-(4-(1H-pyrazol-1-yhbenzyl}-6-bromo-2 4-dichlore-8-fluoroquinaling {1.25 g,
2,771 mmol, Intermediate 41: step a} and dry sodiom methoxide in toluene was heated in a
scaled round bottom flask at 108 - 110 °C for 12 hours and the reaction was cooled to room
temperature. DOM was added and the reaction muxtare was filtered through Celite® rinsing
several times with DCM. The filtrate was evaporated in vacuo, dituted with MeOH and filtered
to provide a mixture of products {(~1:9 ratio} as an off-white solid. Product mixture carried on

without further purification,

Intermediate 42: siep a

fert-Butyl 4-(hydroxy(1-methyl-1 H-imidazel-5-yDmethyDpiperidine-1-carbexylate

9

N i

0

N~ N0
|

~

A solution of S-bromo-1-methyl-1 H-imidazole {25.0 g, 155 mmol; dried over 3A molecular
sieves, then filtered) in DCM (310 mL) was stirred on an ice bath while iPrMgCl (72 mL, 2.01
M solution in THF, 145 mmol) was added rapidly dropwise under argon via pressure~equalizing
addition funnel. Residual iPrMeCl was rinsed down with 50 mL THF, and the ice bath was
removed and the reaction stitred for 25 minutes. A solution of sert-butyl 4-formylpiperidine-1-
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carboxylate (27.6 g, 130 mmol} (PharmaCore} in THF (65 mL) was added dropwise over ~3
minutes via pressurc-equalizing addition funnel at room temperature.  After stirring 1 hour at
room temperature, the vellow mixiure was quenched with 5 M aqueous NHLCl (250 mL) in one
portion. The organic laver was dried (Na;SQy), filtered, and concentrated to provide the crude

title cormpound as a clear ight amber oil

Intermediate 42 step b

fere-Butyl 4-(I-methyl-1H-imidazole-S-carbonylpiperidine-1-carboxylate

A homogencous solution of rert-butyl 4-(hydroxy{i~-methyl-1 F-imidazol-S-ylmethyDipiperidine-
{-carboxylate {(32.2 g, 109 mmol; Intermediate 42, step a} in dioxane {436 ml) was treated with
Mun{ (47.6 g, 347 movol) and stirred at 100 °C under air overnight (17 houwrs). Since the
reaction was only ~50% complete by NMR, the reaction was cooled to room temperature and
additional MnQO; was added (48.0 g, 552 mmol} and the reaction stirred under air at 160 —“Cfor
6.5 hours, then at room temperature for 18 days, then filtered through a pad of Celite® and the
black filter cake washed with EtOAc. The crade filtrate was treated with a thivd portion of MnO;
(28.5 g, 327 mmol) and stirred at room temperature overnight. The reaction was then filtered as
above and concentrated to provide the crude title compound as a clear dark yellow oil. This was
flash chromatographed with an EtOQAc to 50% acetone/EtOAc gradient to provide the title

compound as a clear dark yellow oil.

Intermediate 42: step ¢

I-{4-(1-Methyl-1H-imidazole-S-carbonyDpiperidin-i-yljethanone
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A homogeneous yellow solution of fert-butyl 4-(1-methyl-1 H-imidazole-5-carbonylipiperiding-
1-carboxylate (10.1 g, 34.4 mmol; Intermediate 42, step b) in DCM (172 mb} was treated with
TFA (26,4 mbL, 344 mmol) and stirred at room teraperature for 2.5 hours. The reaction was
concentrated from toluene (2 % 100 mL), and the resulting clear light amber residue was taken up
in DCM (344 mb) and TEA (23.9 mL, 172 mmol). Acetic anhvdride {(3.91 mi, 41.3 mmol) was
added dropwise and the reaction stirred at room ternperature for 1 hour. The reaction was
concentrated under high vacuum and the residue flash chromatographed using 95:5 DUM/MeOH
with 2% TEA as eluent. The combined fractions were concentrated, dissolved in DCM {200
k), and washed with water (2 x 200 b)) to remove TEA., The orgaunic laver was dried
{Na;S0y), filtered, and concentrated, and the residue was triturated with MTBE (75 mL) at reflux
for 15 minutes and then allowed to cool 10 room temperature. The muxture was filtered and the
off-white filter cake was washed with MTBE (2 = 3 mL} to provide, after air drying at 100 °C,

the title compound as an off-white fine powder.

Intermediate 43

Bis(1-Methyl-1H-1,2,3-triazol-5-y)methanone
O
A {
N | “ N
N ¢
N NN
N e N

A solution of T-methyl-14-1,2,3-tnazole {(0.954 ¢, 11.4 vuneol, prepared according to PCT Int,
Appl., 2008098104) in THF (22 mL) was stirred at ~-70 °C under argon while n-Buli (2.56 M in
hexanes; 4.29 mL, 1.0 mmol} was added dropwise over 5 minutes. After stirring for another 5
minutes, a solution of ethyl methoxv{methylicarbamate (0.665 g, 4.99 mmol} (Aldrich) in THF
{3 mL} was added dropwise over § minutes. After stirring at ~-70 °C for an additional S minutes,

the cold bath was removed and the light slurry was allowed to warm to room temperature with

,_n
[R]
-3
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stirring for 1 hour 20 minutes. The reaction was then quenched at room temperatare with 5 M
aqueous NHuCl (3 ml) and the agueous layer was extracted with THF (I x 6 mL). The
combined organic lavers were dried (Nap5Qy), filtered, and concentrated. A portion of the
residue was crystalliized from ~30 mL toluenc to provide, after washing the filter cake with ether

{1 x 3 mb) and heptane {1 < 3 mL), the title compound as blunt needles.

intermediate 44; step a

&-Brome-4-hydroxyquinolin-2{{ H}-one

OH
“CryL
g
H

Accarding to the general mcthod deseribed in Synthetic Conwoumications 2010, 40, 732, a
mixture of 4-bromoaniline (30.0 g, 174 mmol} and 2,2-dimethyl-1,3-dioxan~4,6-dione (25.1 g,
174 munol) was heated to 80 °C for 1.5 hours and cooled to ambient temperature to reccive 3-
{{4-bromophenyhamino)-3-oxopropanoic acid. Acctone byproduct was removed under vacuum
to provide the intermediate product as a dry sohid. Eaton’s reagent (100 mL) was added to the
solid, then heated to 70 °C overnight and cooled to room temperature. The mixture was poured
into water and the brown precipitate was filtered and rinsed with water, The brown precipitate

was triturated with ethanol, then filtered to provide the title compound as a light brown solid.

Intermediate 44: siep b

6-Brome-2.4-dichioroguinoling
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A solution of 6-bromo-4-hydroxyquinolin-2(1 H-one (18.0 g, 75.1 mmol, Intermediate 44; step
aj and POCH (84 ml) was heated at 105 °C overnight. The solution was cooled o room
temperature, then slowly poured portion-wise into a water bath, adding ice as needed to regulate
the exotherm. Concentrated aqucous ammonium hydroxide was added to basify the mixture to
pH 9-180. The solids that precipitated were filtered, rinsed with water and dried to provide the

title compound as a brown solid.

Intermediate 44: séep ¢

4-{{6-Bromo-2.4-dichlorequinslin-3-yhmethyDbenzonitrile

To a solution of diisopropylamine (1.40 mi., 9.96 mmol) in THF (12 mL) cooled to 0 °C was
added w-butyvlithium (2.5 M solution in hexanes, 3.80 ml, 9.50 mmol) dropwise via syringe.
The reaction mixture was stirred at § °C for 10 minutes then cooled to -78 °C at which time 3
scparate solution of 6-bromo-2 4-dichloroguincline {1.50 g, 6.51 mmol, Intermediate 44; step b}
in THF (29 mb) was added dropwise via syringe. The mixture was stirred at -78 °C for 30
minutes followed by the addition of 4-(bromomethylbenzonitrile (1.52 g, 7.74 romoly in THF (8
mbi}. After an additional 10 minutes of stirring at -78 °C, the reaction was transferred to an ice
bath and warmed to ambient temperature over § hours, The reaction was guenched with water
and the aqueous phase was extracted with DCM. The organic phase was dried {NapSOy), filtered,
and concentrated. The crude product was purified by flash column chromatography (silica gel,

0-5% EiOAc-Hexanes) to provide the title corupound as a white solid.

Intermediate 44: step &

4-{(6-Bromo-4-chloro-2-methoxyguinslin-3-yhmethyDhenzeniirile
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A heterogeneous mixture of 4-((6-bromo-2 4-dichloroguinolin-3-ylhmethyl)benzonitrile {650 myg,
1.16 mmol, Intermediate 44 step ¢} and sodium methoxide (314 mg, 5.81 mumol) in dry toluene
{2.2 mL} was heated at 105 °C. After 9 hours, the mixture was cooled to ambient temperature
and filtered through Celite®, rinsing with DCM. The filtrate was concentrated and the crude was
purified by flash column chromatography (silica gel, 0-5% EtOAc-Hexanes) to provide the title

compound as a white solid.

intermediate 45; step a
4-{1H-3,2.4-Triazol-1-yhibenzaldehvde
O

LN
MY Y
T
",
L“:N

4-Fhaorobenzaldchyde (12.0 mL, 112 mmol} was added dropwisc by syringe to a stirving,
heterogeneous mixture of 1,2, 4-triazole (11.6 g, 168 mmol} and potassium carbonate (24.7 g,
179 mmol} in dimethyl formamide (220 mL) at 23 °C. The mixture was heated to 105 °C. After
3.5 bours, the mixture was allowed to ¢ool to 23 °C. The cooled solution was transferred to a 2
L Erlenmever flask and dilnted with water (500 mL} and ethy! acetate (1200 mEL). The biphasic
mixture was stirred until the lavers cleanly scparated. The layers were separated. The organic
fayer was washed with half-saturated agqueocus sodium chloride solution (3 x 1060 mL). The
washed solution was dried with sodium sulfate, and the dried sclution was filtered. The filirate
was concentrated to provide an off-white solid. The solid was suspended in a mixture of

heptanes and isopropyi acetate (5:1, 600 mL}. The mixture was filtered and the filter cake was
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washed with heptanes—isopropyl acetate (5:1).  The solids were collecied and dried under

vacuum to afford the titled compound as a white solid.

Intermediate 45: step b

S-(4-(1 H-1,2 d-triazol-T-yhbenzyl}-2 2-dimethyi-1,3-dioxane-4 6-dione

Me  Me
e
o Q
0% o
®
Y
Y
=N
{~Proline (1.651 g 156 wmmol) was added to a sturing, hcierogeneous mixhwe of

4-{1H-1,2 4-triazol-1-yhibenzaldehyde (13.5 g, 78.0 mmol, Intermediate 45, step ay and 2,2-
dimethyl-1,3-dioxane-4,6-dione (11.2 g, 78.0 mmol} in ethanol (520 mL) at 23 °C. After 1.5
hours, diethyl 1 4-dihydro-2,6~dimethyl-3,5-pyridinedicarboxvlate (19.7 g, 78.0 romol} was
added in one portion. After 16 hours, the ethanol was removed by rotary evaporation at 35 C to
afford a vellow solid.  Isopropanol (300 mi) was added and the heterogencous mixture was
stirred for 10 minutes at 23 °C. The mixture was filtered and the filter cake was washed with
isopropance] (150 mL). The solids were collected and dried under vacuum to provide the titled

compound as a white solid.

Intermediate 45: step ¢

2-44-(1H-1,2 4-tviazol-1~-yDbenzylimalonic acid
OH  OH

N
=N
S-{4-(1H-1,2 4-triazol-1-ylibenzyl}-2,2-dimethyi-1,3-dioxanc-4,6-dione  {(10.0 g, 332 mmol,
Intermediate 45, step b) was dissolved in a mixture of water {30 mL) and trifhuoroacetic acid {50
mb). The mixture was heated to 65 °C. Afier 2.5 howrs, the mixture was aliowad to cool to

23 °C. Water and uiflueroacetic acid were removed by rotary evaporation at 45 °C. Toluene

1314
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{160 mL) was added to the residus then the mixture was concentrated by rotary evaporation at
45 °C. Tetrahydrofuran (100 mL) and 6 M aqueous hydrochloric acid solution (28 mL) was
added to the residuc in sequence. The resulting heterogeneous mixture was stitred at 23 °C.
After 10 minutes, the mixture was concentrated by rotary evaporation at 45 °C. Tetrahydrofuran
(100 mL) was added to the residue and the mixture concentrated by rotary evaporation at 45 °C.
Toluene (100 mL) was added to the residue and the yomxture concentrated by rotary evaporation
at 45 °C. The resulting white solid was dried under vacuum at 40 °C. The solid product was

used directly in the next step without further purification,

Intermediate 45 step d

(3-(4-(1H-1,2,4-Triazol-1-vhibenzyl-2 4-dichloroguinolin-6-yii{4-chiorophenyDmethaneune

o] cl

I CCrO
o o o N/)" i N"N\
L/
N

A mixture of 2-(4-{14-1.2 d-triazol-1-ybenzyhmalonic acid {1.50 g, 5.74 mmol, Intermediate
45, step ¢} and (4-aminophenyh{4-chlorophenyiimethanone (1.0 g, 4.32 mmol, Intermediate 21:
step b) in phosphoras oxyehloride (16 mL) was heated at 95 °C. After 16 hours, the mixture was
cooled to 23 °C then diluted with dichloromethane (58 mb). The mixture was concentrated by
rotary evaporation at 33 "C. The resulting orange oil was dissolved in 100 mL dichloromethane
then added slowly to ice water (100 mL) with vigorous stirring. The pH was adjusted to 8 by the
slow addition of saturated acqueous ammonia solution. The layers were soparated. The agueous
fayer was extracted with dichloromethane (30 mbL). The organic layers were combined and the
combined sohution was dricd over sodium sulfate. The dried selution was filiered and the filtrate
was absorbed onto 5 g of silica gel for dry-load flash-column chromatography eluting with 100%
kexangs initially, grading to ¥0% cthyl acetate-hexanes over 30 minutes to provide the titled

compound as 2 yellow solid.

intermediate 45: step ¢
{3-{4-(18-1,2 4-Triazol-1-yhbenzy-4-chloro-2-methoxyquinoln-6-vi}{4-

chiorephenyvliimethanone
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A heterogencous mixture of (3~{4-(1H-1,2 4-trazol-1-yDibenzyl)-2,4-dichlorogquinotin-6-yi)}4-
chiorophenybmethanone (370 mg, 0.749 mmol, Intermediate 45, step d) and sodivm methoxide
{405 myg, 7.4% mumol) in tolucne (3.7 mL) was heated at 110 °C. Afier 30 minunies, the mixture
was ¢ooled to 23 °C and then filtered through Celite® rinsing with dichloromethane. The filirate
was absorbed onto S g of silica gel for dry-load flash-column chromatography on silica gel
ehiting with 30% cthyl acetate-hexanes initially, grading to 80% ethyl acetate-hexanes over 20

mingies to provide the titled compound as an off-white solid.

Imtermediate 462

3-(4-(1H-Pyrazol-1-yDbenzyD-6-bromo-4-chilere-N,N-diethylguinclin-2-amine

A mixture of 3-{4-{1 H-pyrazol-1-yhbonzyly-6-bromo-2 4-dichloroquinoling (1.44 g, 3.33 mmol,
intermediate 6, step ¢ and dicthylamine (6.91 mL, 66.5 mmeol} in BDMF (19 mL) in a scaled tube
was heated ina 115 °C o1l bath for 23 hours. The mixture was diluted with EtQAc and extracted
with water (5X, saturated agueous Na(ll added as needed to achieve phase separation). The
organic phasc was dried (MNapS(,), filtered, and concentrated. The residue was purified by flash
column chromatography {silica gel, dry loading, 2-10% EtOAc-Heptane first column, (-4%

EtCAc-Heptane second column} to afford the title compound as a white solid,

Intermediate 47: step a

;....
e
|3
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L-Dimethy-5-(4-(friflucromethvhbenzyi}-1.3-dioxane-4.6-dione

Similar procedures to those referenced in Tett. Lett. (2000), 651, D. Ramachary; Eur. §. Org.
Chem. (20083, 975, D, Ramuachary were cmploved. To a 58 3-necked flask fitted with an
overhead mechanical stirrer was charged with 4-{trifluoromethylybenzaldehyde (43.5g, 250
mmol} followed by the addition of anhydrous EtOH (3,000 mb) and Meldram’s acid (37.5 g, 260
mmol), dicthyl 2,6-dimethyl-1 4-dihydropyridine-3 5-dicarboxylate {67.5 g, 266 mmol} and
lastly L-proline (6.0 g, 51 mmeol} all at room temperature. The yvellowish reaction mixture was
stirred at room temperature under Nz, An aliquot was removed after 4 hours and rinsed with
EtOH and then Et0, and air dried. The 'H NMR of this alignot showed the reaction to be
complete. The full reaction was stopped and the white precipitate from the reaction was collocted
by filtration and rinsed with EtOH and then E6,O and dried under vacuum to give the title
compound in the first crop as a fine white solid. The yellowish mother lignors were concenirated
and allowed to crystallize overnight from EtOH and the solid material was collecied as before to

provide the title compound,

Intermediate 47: step b
2-{4-(VrifluoromethyDbenzyimalonic acid
OH  OH

To a 2L Hask ¢ontaining 2,2-dimethyl-5-(4-(trifluoromethylybenzyvl)-1,3-dioxane-4,6-dione (65 g,
215 mmol, Intermediate 47: step a) was added a TFA/water solution (v/v, 560 mL/283 mb} at
room temperature and the white suspension was heated between 70 °C and 78 °C in a large oil

bath. The suspension did not dissolve until a temperature of 72 °C was reached. After
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approximately 40 minutes, the suspension became a clear homogencous solution. After 3 hours,
HPLC indicated that the reaction was complete, The mixture was concenirated on the rotary
evaporator and azeotroped with toluenc (4 x 100 ml} to give white solid which was used without

further purification.

Intermediate 47: siep ¢
6-Bromeo-2,4-dickiore-3-{4-{triffuoromethyhhenzyhguinoline

F
f:—-il-mr—*
\1

o N

; |
X
)
hY i

To a 300 mL 3-vecked flask fitted with a reflux condenser and Driertie® dryving tube, was
charged with POCL (190 mlL) and then 2-(4d-(trifluoromethyDbenzylymalonic acid (285 g, 1069
mmol, Intermediate 47: step b} was added followed by 4-bromoaniline (19 g, 110 mmel) at room
temperature. The heterogeneous mixture was heated in an aluminum mantle to 100 °C which
resuited in a light amber homogenous solation after approximately 10 minutes. The reaction was
stirred at 110 °C for 6.5 howrs, after which removal of an aliquot and TLC (20%Hexane-DCM)
showed the reaction to be complete. The contents were transferred to a 1L single-necked round
bottom flask and the POCL was removed by evaporation. The resulting dark brown material was
then poured onte ice chips (500 g) in a 2L Erlenmeyer flask pre-cooled to 0 °C. DCM was
added (~500 mL) and the solution was stitred at § °C as a solution of 6 M aqueous KOH was
added carefully (~500 mL). 3N aqueous NH OH {(~100 mL) was also added to bring the pH to
~8-9. The neutralization process was kept at § °C throughout. More DUM was added and the
organic phase was separated. The agueous portion was washed with DUM (3 x 250 mL} and the
combined organics were washed with brine, dried over Na,8Qy, filtered and concentrated to
provide a brown solid. The crude solid was triturated with CH3CN which provided a white

fuffy solid after filtration.

-
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{ntermediate 47; step d

&-Brome-4-chioro-2-methexy-3-(4-(irifluoromethyhbenzylquinoline

To a 1L flask containing 6-bromo-2,4-dichlore-3-(4-(triflucromethybenzyvhquincline (32.5 ¢

74.7 mmol, Intermediate 47: step ¢} was added toluence (550 mb) followed by solid sodiim
methoxide {40 g, 740 mmol, 97% purity} at room temperature. The suspension was stirred at
reflux (~118 °C) in an aluminum mantle. TLC (30%Hexane-DUM) and HPLC after 5.5 hourss
showed the reaction to be complete.  The reaction mixture was filtered through Celite® while
still warm (~80 °C) and rinsed with warm toluene (~70 °C, 500 mL). The coloriess filirate was

concentrated which then solidified to give an off white solid.

Intermediate 47: step e

{(4-Chloro-I-methoxy-3-(4-(trifluoromethyhibenzyhguinslin-6-vIi{2,6-dimethyipyridin-3-

yhimethanol
OH Cl
COCLD
AN N OMENE G,
To a 100 mbL flask containing &-bromo-4-chloro-2-methoxy-3-(4-

{triffuoromethylbenzyliquineline (2.5 g, 5.8 mmol, Intermediate 47: step &) was added THF (55
mi.} at room temperature which resulted in a colorless homogeneous mixture.  The solution was
cooled to -70 °C which remained homogencous and then n-butyllithium (2.5 M in hexanes, 2.6
mkb, 6.5 mmol) was added drop wise. The color of the solution became a reddish-brown color.
Afier 1 munute, (2,6-dimethvlpyridine-3-carboxaldchyde (1.01g, 7.5 mmol in 2 mL THF) was

introduced and the color of the mixwre became a light greenish-yellow color, After 15 munutes,
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HPLC and TLC {50% acetonc-hexane} indicated that the reaction was complete. The mixture
was allowed to warm to -20 °C over 40 minutes at which time the reaction was quenched with
agueous NH4CI solution. The reaction was diluted farther with water and extracted with EtOAc
{3 x 30 mL). The combined organics were washed with brine, dried over Na,SOy, filtered and
concenirated to provide an orange foam.  The crude product was chromatographed on silica go
{10% acetone-hexane ncreasing to 30% acetone) to afford the title compound as a light vellow

foam.

Intermediate 47 step
{4-Chloro-2-methoxy-3~-{d-{trifluoremethybhbenzyhouinolin-6-y)(2,6-dimethyipyridin-3-
yhmethanone

CFs

To a 100 ml flask containing {(4-chloro-2-methoxy-3-{(4-(riflucromethylibenzyliquinolin-6-
yiHZ, 6-dimethylpyridin-3-ylimethanol {1.51 g, 3.1 mmol, Intexmediate 47: step e} was added
1 4-dioxane (50 mb) followed by activated MnQO, (1.3 g, 15 mmol} and the mixture was heated
to reflux in an aluminum heating mantle under Ny After 1 howr, TLC (25% acetoncrhexanc,
indicated that the reaction was complete. The contents were fittered while still hot through
Celite® and rinsed with THF. The resulting light yellow sclution was concentrated and
chromatographed by passing through a silica gel column {(10% acctone-hexanc increasing to 25%

acctone) to give the title compound as a light vellowish amorphous solid.
4 ght % i

intermediate 48; step a

{2,4-Dimethyltbiazolb-5-y){ 1 -methyi-15-1,2,3-iriazed-5-viimethanol

-
e}
~1
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V-methyl-14-1.2 3-triazole was prepared according to the literature reference WOZHNE/98104,
To a 2L flask containing 1-methvl-14-1,2 3-triazole (9 g, 108.3 mmob) was added THF (1500
mL) and the solution was cooled to -40 °C. To this colorless homogenecus solution was added
m-butyllithium (2.5 M in hexanes, 45 mi, 112.5 ramoly dropwise which immediately afforded a
dark brown viscous mixture. The mixture was kept between -10 to -20 °C for 60 minutes, then a
THF solution of 2 4-dimncthylthiazole-5-carbaldehyde (17.2 g, 121.8 nuool in 200 mL THF) was
introduced via cannula. Onee the aldchyde was added the reaction was allowed to warm to room
temperature.  After 3 houwrs, the reaction was quenched by pouring inte a saturated solution of
aqueons NHsClL The aqueous portion was extracted with EtOAc in portions, 7 x 400 mL. The
combined organics were washed with bring, dried over MghQy, filiered and concentrated to give
a brown oil. Chromatography on silica gel {(10% acctone-DUM nereasing to 50% acetone and

ingcreasing to 10% MeOH-DCM) provided the tithe corapound as an amber solid.

Intermediate 48: step b
{2 4-Dimethylthiazol-5-yD{-methyi-15-1.2 3-triazol-5-yhmethanone

9

N M .8

SR W
N N

To a 500 wmbL fask containing (24-dimethylihiazol-3-yI¥-methyl-1H-1,2 3-triazol-5-
vhmethanol (10.5 g, 46.8 mmol, Intermediate 48: step a) was added 1 4-dioxane (400 mL) and
the contents were warmed to form a homogeneous solution. Activated MnO; (18 g, 207 nunol)
was added and the dark brownish mbxtore was heated 1o reflux in an aluminure beating mantle
under an atmoosphere of Noo After 1.5 hours, the contents were filtered while still hot through
Celite® and rinsed with warm THF. The resulting Hght orange solution was concentrated and
passed through a silica gel column {25% acetone-DUM) 1o give the title compound as a light

orange solid.

-
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Intermediate 49: step a
{(4-Chioro-2-methoxy-3-(d-(trifluoromethybenzyiguinclin-6-yi}{1,2-dimethyi-1 H-

imidazol-5-yhmethanel

CFy
N
|
- o j’//
N SNy
&
—J
N- PN /\GMe
To a 50 mb flask containing f-bromo-4-chloro-2-methoxy-3-(4-

{triftuoromethylybenzylyquinoline (2 ¢, 4.64 mmol, Intermediate 47: step d) was added THF (25
mkb) at room temperature which resulted in a colorless homogeneous mixtare.  The solution was
cooled to =70 °C which remained homogeneous and then n-Buli (2.5 M in hexanes, 1.8 mL, 4.3
mmol} was added drop wise. The color of the solution became a dark reddish-hrown color.
After 1 minute, 1,2-dimethyl-1H-imidazole-5-carbaldehyde (710 mg, 5.72 mmol in 4 mL THF)
was introduced and the color of the mixture became greenish to light orange all within 1 minute,
The mixture was allowed to warm to 0 °C over 45 minutes at which time the reaction was
quenched with agoeous NH:Cl solution.  The reaction was diluted further with water and
extracted with EtOAc (3 x 45 mL). The conthined organics were washed with brine, dried over
MgSQ0,, filtered and concentrated to give a pale yvellow solid. The solid was triturated with Et,O
and collected by filtration and ringed with additional Et;O and dried to afford the title compound

as a white powder.

Intermediate 49: step b
{4-Chlors-2-methoxy-3-{4-(trifluoromethyhbenzyhguinelin-6-y (1, 2-dimethyl-1 H-

irmidazel-S-yiimethanone
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To a 100 mi flask containing {4~chloro-2-methoxy-3-{4-(trifluoromethybenzyhiquinolin-6-
yh(1 2-dimethyl-1Hmidazol-5-yhimethanol {(1.68 g, 3.53 mmol, Intermediate 49: step a) was
added | 4-dioxane (85 mL} to give a saspension at room temperature. Heating to approximately
45 °C formed a clear homogeneous solution, Then activated MnQO, (1.5 ¢, 17.2 mmol) was
introduced and the mixture was heated to reflux in an aluminum heating mantle under an
atmosphere of Nz, After 70 minutes, the contents were cooled to 60 °C and then filtered through
a Celite® pad and rinsed with THF. The resulting solution was concentrated and passed through

a silica gel column (5% MeOH-DCM) to give the title compound as a white powder.

Intermediate 50: step a

-Methvi-1H-1.2 3-triazole-S-carbaldehyde

O
(N

v
The title compound was prepared according to the patent application WO2008/135826. To a 5¢
mL Z-necked flask containing -methvl-1H-1,2 3-triazole (1.0 g, 12.0 mmol, prepared according
o PCT Int. Appl., 2008098104) was added THF (435 mL) and the colorless solation was cocled
to -40 °C. Then, n-Buli (2.5 M in hexanes, 4.8 mL) was added dropwise which afforded a dark
reddish-brown viscous sohution. The mixture was stirred between -30 to <20 °C for 45 minntes,
then neat DMF (3 mL, 38.5 mmol) was introduced at -10 °C. The mixture was allowed to warm
up to rooin temperature and stirred for 60 minutes, followed by pouring into water. The agueous
portion was cxtracted with EtOAc (4 x 50 mL) and the combined organics were washed with
brine, dried over MgSQ,, filtered and concentrated. The aqueous portion was back-extracted

with DCM (3 x 50 mL) and dried as above. The combined organics were concentrated €0 give a
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light brown oil that was much more UV active than the starting material, TLC in etther 23%
CHaCN-DCM or 25% EtOAc-DCM showed the product to have a slightly higher Ry than the
starting material. Chromatography on silica gel (100% DCM increasing to 25% CHCN-DCM)

provided the titled material as a colorless oil,

Intermediate 50: siep b
{(4-Chioro-2-methoxy-3-(d-(rifluoremethyhbenzyDguinalin-6-yD{-methy - 15-1.2.3~

triazol-S-vlimethanol

To a 50 ml flask containing 6-bromo-4-chloro-2-methoxy-3-(4-
{triftuoromethylbenzylquinoline (1.45 g, 3.37 mmol, Intermediate 47: step &) was added THF
(25 ml) at room temp which resulted in a colorless homogeneous mixture.  The solution was
cooled to -70 °C which remained homogeneous and then #-Buli (2.5 M in hexanes, 1.3 mL, 3.23
nunol} was added dropwise. The color of the solution became a dark reddish-brown color. After
2 minutes, l-methyl-15-12 3-triazole-3-carbaldehyde (580 myg, 522 mmeol in 3 mb THE,
ntermediate 50: step a) was introduced and the color of the mixture went from dark brown to
greenish to a yellow color within about 2 minutes. The mixture was allowed to warm to -20 °C
over 45 minutes at which time the contents were quenched with aguoous NH4CL The mixture
was diluted further with water and extracted with FtOAc (5 x 40 mL). The combined organics
were washed with brine, dried over MgB0O,, filtered and concentrated to give a yellowish oil.
The crude material was chromatographed on silica gel (5% CHaRUN-DCM increasing to 30%

CH;UN+2% McOH) to give the titic compound as an off white foam.

intermediate 5¢: step ¢
{(4-Chilore-2-methoxy-3-{(4-(trifluoremethyhbenzyvhouinolin-6-v)(1-methyi- 1 #-1.2,3-

trinzol-S-ylmethanone
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To a 100 wi fask cowvtaiming (d-chloro-2-methoxy-3-(4-(triflucromethylibenzyhquinolin-6-
vhi{t-methyl-1H-1.2 3-triazol-5~vhiroethanol (745 mg, 1.61 muvol, Intermediate 50: step b) was
added 1 4~-dioxane (36 mL) and THF (11 mL} to give a suspension at room temperature. Heating
to approximately 45 °C formed a homogeneons sohution. Then, activated MnO; (719 mg, 8.3
mmol) was introduced and the mixture was heated to 80 °C in an aluminum heating mantle under
an atmosphere of Mz, After 2 hours, the mixture was filtered through a Celite® pad, rinsed with
THF and concentrated to give a white solid. Trituration from Et:(3 gave the title compound as a

white sohid.

Intermediate S1: step a
{4-Chlore-2-methoxy-3~{d-{(trifluoromethyDbenzyhguinolin-6-y(2,4-dimethyloxazol-5-

yhmethanol

CFa
1
f/*”\\\\=
/\J\ Oka
To 3 50 k. flask containing 6-bromo-4-chloro-2-methoxy~3-(4-

{triffuoromethylbenzyhquinctine (1.5 g, 3.48 mmol, Intermediate 47: step dj was added THF
{65 mL} al room temperature which resuited in a colorless homogeneous mixture.  The solation
was cooled to ~70 °C which remained homogencous and then n-butyllithium (2.5 M in hexanes,
1.62 mi., 4.04 sumol) was added drop wise. Tho color of the solution became a dark opaque

reddish-brown color. After 2 minutes, 2,4-dimethyioxarole-5-carbaldehyde {520 mg, 4.16 mmol,
3 Y g
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in 3 mb THF) was introduced and the color of the mixture went from an opaque dark brown to a
light ycllow homogencous color within about 1 minute. Afier 25 minutes the mixture was
quenched with aqueons NH4CL  The reaction was diluted further with water and extracted with
EtOAc (5 x 40 mL). The combined organics were washed with brine, dried over MgSQ,, filtered
and concentrated to give a light yellowish foam. The crude material was chromatographed on
silica gel (10% CH3;ON-DCM grading to 30% CH;CON containing 15 MeGH) to provide the title

compound as a white amorphous solid.

Intermediate 51: step b
{4-Chloro-2-methoxy-3-{4-{trifluoremethyhbenzyhouinolin-6-y1)(2,4-dimethyloxaczol-5-

yhmethanone

To a 160 mi flask containing (4-chloro-Z-methoxy-3-{(4-(trifluoromethylbenzylyquinolin-6-
vi¥2 4-dimethyloxazol-5-ylymethanol (960 myg, 2.01 mmol, Intermediate 51: step a) was added
1 d-dioxane {50 ml) and activated MnQO, (900 mg, 10.3 vamol} at roor teroperatwe. The
mixture was heated to 85 °C in an aluminum heating mantle under a nitrogen atmosphere. After
60 minudes, the contents were filtered through Celite® while the solution is still warm and rinsed
with THF, and concentrated to give an off white solid. The crude material was triturated with

Et,3 to give a white solid.

Intermediate 32:

i-{4-Benzoyipiperidin-1-ylethanone
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saeW

A mixture of phenyl{piperidin-d-ylmethanone hydrochloride {743 myg, 3.29 munol) in
dichloromethane (13.2 mb} and triethylamine (1.10 mb, 7.90 mmol} was treated with A0
{.373 mi., 3.95 mmol} dropwise over | mimite in an ice bath under argon, and the resulting
franslucent mixture was immediately removed from the ice bath and stivred at room temperature
overnight. The reaction was then extracted with 1 M aqueous HC(Ix R mL) and 1 M aqueous
NaQOH (1 x 8 mLj}, and the organic layer was dried (Naz504), filtered, and concentrated to

provide the title compound as a transiucent beige oil that crystallized upon standing.
Intermediate 53: step =

{(I-Methyl-1H-imidazod-S-yH2~(trifluoromethyhpyridin-d-yDmethanol

A solation of isopropylmagnesium chloride/lithium chloride complex (1.3 M in THF, 10.6 mL,
13.8 mmol) was added dropwise by syringe 1o a sohution of 4-bromo-2-(trifluoromethylpyridine
{3.12 g, 13.& mmol) in dry THF (50 mL} at § °C. Afier 3¢ min, a sclution of -methyl-1/4-
imidazole-3-carbaldchyde in THF {1.38 g, 12.5 mmol) was added to the Grignard sohution by
syringe at § °C. The reaction mixture was warmed to room temperature over 2 h after which it
was guenched with saturated agueous ammmoniurg chloride solution. The mixture was partitioned
between water and ethyl acetate. The separated aqueous phase was further extracted with ethyl
acctate and washed with saturated aqueons NaCl solution.  The organic phase was dried
(MgSQy), filtered, and concentrated.  The crude product was purified by flash column

chromatography (silica gel, 0-10% MeOH-DCM) to provide the title compound.

Intermediate 53: step b
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(§-Methyl-1 H-imidazob-5-yH{Z-(riflucromethyDpyridin-4-yhimethanons

A heterogeneous  mixture  of  {(L-methyl-1H-imdazol-5-yD2-(iriffucromethylpyridin-4-
yhmethanol (0.300 g, 1.16 mumol, Intermediate 53; step a) and manganese dioxide (0.506 g, 5.83
mmol) in 1,4-dioxane (12 mL) was stirred at 100 °C for 1 h. The reaction mixtore was then
cooled o room temperature, filtered through Celite®, washed with EtQAc, and concentrated.
The organic phase was dried (MgSQ0y), filtered, and concentrated. The crude product was
purified by flash column chromatography (silica gel, 0-100% EtOAc-DBCM) to provide the title

compound as a white solid.
Intermediate 54: step a

{2,6-Dimethylpyridin-3-y{1 -methyl-14-1,2, 3-tnazol-5-ylimethanol

A solution of n-butvilithium in hexanes (2.5 M, 22.5 mi, 56.3 mumol) was added dropwise by
syringe to a stirring solution of l-methyvi-1#H-1.2 3-triazole (5.00 g, 60.2 mmol, prepared
according to POT Int. Appl, 2008098104} in dry ictrahydrofuran (400 wmb) at -35 °C. The
resulting off-white sturry was stirred at —45 °C for 20 mun, whercupon a solution of 2,6-dimethyl-
pyridine-3-carbaldehyde (8.33 g, 61.7 mmol} in dry tetrahydrofuran (10 ml) was added
dropwise by avringe. After 5 min, the cooling bath was removed and the reaction mixture was
allowed to stowly warm. After 45 min, saturated agqueous ammonium chloride solution {10 mL)
and ethvl acetate {100 mL} were added. The whole was concentrated by rotary evaporation. The
residue was dissolved in ethyl acetate (300 mbL). The organic solution was washed with saturated
aqueous sodium chloride solution (160 mlL, containing cxcess solid sodium chloride). The
agqueous layer was extracted with ethyl acetate (2 x 100 mL). The organic layers were combined
and the combined solution was concentrated. Ether (100 mL) was added to the residue and the
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mixture was sonicated for 20 min during which time a whiie solid crashed out. The solids were
collected by filiration. Ether (100 mLl) was added to the collected solids and the mixiure
sonicated a second thme. After 20 min, the mixture was filtered and the solids were ¢ollected 1o

provide the title compound as a fine powder.
intermediate 54; step b
{2,6-Dimethylpyridin-3-vi}{ -methyl-14-1,2, 3-triazol-5-vlmethanone

3

L LN
- N/ L“N
A mixture containing {2,6-dimethyipyridin-3-yB{(1 -methyl-14-1,2 3-triazol-5-yImethanol (9.8 ¢,
44.9 mmol, Intermediate 534: step a) and manganese dioxide (18.8 g, 184 mmol) in dry dioxane
{225 mL) was heated to 100 °C with stirring. After 1 h, the mixtare was cooled to 40 °C. The
cooled mixture was filtered through a 2 om pad of Celite rinsing with tetrahydrofuran {100 mb).

The filtratc was concenirated to provide the title compound as an off-whiic solid.
P P

Intermediate 55

{4-Chloro-2-methoxy-3-{4-{trifluoremethyDbenzybouinclin-6-y){2,6-dimethyipyridin-3-
yh(I-methyl-1H-1,2 3-triazol-S-yhHmethyl acetate

To a sohution of {(4-chloro-2-methoxy-3-(4-(rifluoromethyhibenzyvDquinolin-6-y13{2,6-
dimethylpyridin-3-v1¥{ Lwethyl-1H-1,2, 3-triazel-S-yhmethanol (544 mg, 6.960 mimol, Example
778B) in 20 mL of dry DMF at room temperature was added NaH (75 mg, 1.9 mmol, 60% in
nyineral 0il}. After stirring for 28 min, acetic aphydride (0.18 mL, 1.9 mmol) was added. The

mixture was stirred for one how and some suspension formed. After the mixture was quenched
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with a few drops of watcr, the suspension was filtered off and the filtrate was concentrated in
vacuo. The residuc was partitioned between dichloromethane and saturated NaBCO;5 {aq). The
extracts were dried (NaxSOy), filtered, and concentrated to give the title compound as a semi-

solid,

Intermediante 56

{2 4-Dichloro-3-{d-(trifluoromethylbenzyhiguinolin-6-yHi 2 6~-dimethvipyridin-3-vH{i~
methy-1H-1,2,3-triazol-5-yDmethanol

A solution of 6-bromo-2,4-dichloro-3-{4-(trifluoromethyhibenzylquinoline (2.00 g, 4.60 mmol,
Intermediate 47: step ¢} and 90 mL of THF in a 250 mL of 3-necked flask was purged with N»
and cooled to -78 “C. To the clear solution was added n-Buli (3.05 mi, 4.88 mmol, 1.6 M in
hexanes) dropwise and it became dark green almost black. After ~3 min, a suspension of (2,6-
dimethylpyridin-3-ylj(1-methyl-1H-1,2,3-triazol-5-ylymethanone (0956 g, 439 mmol,
Intermediate 54: step by in THF {~ 4 mL} was added and the color changed to green. The
cooling bath was removed. After ~ 5 min stiving, the flask was immersed in an ice-water bath.
During the ~40 min stirring at 4 °C, the color gradually changed to light green. Saturated NH,CI
{aq} was added and the vellow organic layer was separated. The aqueons layer was extracted
with dichloromethane. The combined organic phases were dried (Na S8Qy), filtered, and
concentrated.  The crude sohidificd over the weekend., 15 mb of CHaCN and 5 mb of
dichioromethane were added. The yellow solid was filtered, washed with Et,O, and dried under

vacuum overnight to give the title compound.

intermediate 57 step a

Eihyl 3-oxo-2-{4-(trifluoromethylDbenzyDbutanoate
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Sodium hydride (60% dispersion in mineral oil, 1.5 g, 38.4 mmoly was added in portions over 2
min to an ice-cooled, stirring solution of cthyl 3-oxobwtancate (5 g, 384 mmeol) in dry
dimethoxyethane (65 mL). After 30 min, a solution of 4-(trifluoromethylibenzyl bromide (9.2 g,
384 mmel) in dry dimethoxvyethane (18 mb) was added dropwise over 2 min. The flask was
removed from the cooling bath, After 2 h, water (10 ml) was added. The mixture was
partitioned between half-saturated aqueous sodium chioride solution (50 mi) and othyl acetate
{150 mbL). The layers were separated. The organic layer was dried with magnesium sulfate and
the dried solution was filtered. The filtrate was concentrated and the residue was purified by
flash-column chromatography on silica gel cluting with hexanes-cthyl acetate to provide the title

compound as a colorless liguid.
intermediate §7: step b

&-Bromeo-2-methyb-3-{(4-(riffuoromethyDbenzyDaguinelin-4-o}

A round-bottomed flask equipped with a Dean-Stark apparatus was charged with ethyl 3-ox0-2-
{A-(riffuoromethvitbenzyvlibutancate (7.00 ¢, 243 mmol, Intermediate 37 step 2), 4-
bromeaniling (420 g, 242 mmol), para-toluencsulfonic acid (0.418 g, 2.4 mmol), and toluene
{121 mbl). The mixture was heated to 125 °C. After 16 h, the flask was cooled t©o room
temperature. The toluene was removed by rotary evaporation to provide an orange colored solid.
A mixture of the solid and diphenyl ether {48.4 mL) was heated to 220 °C. After 60 min, the

mixture was cooled to room temperature at which point a yellow solid erashed out of solution.
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Hexanes (150 mL) were added. The whole was filiered through paper, rinsing with hexanes, The

yellow solids were collected, dried, and then used in the next step without further purification.
intermediate 87 step ¢
&-Brome-4-chloro-Z-methyl-3-{d-(frifluoromethyhhenzyliquinokine

Ci
Br, e R oM
L ” A F

A round-bottomed  flask  containing  a  mixtwre  of  6-bromo-2-methyl-3-{4-
(trifluoromethylibenzyquinolin-4-of (5.00 g, 12.6 mmol, Intermediate 57: step b}, phosphorous
oxychloride (5.90 mL, 63.1 mmol) and acctonitrile (42 mL) was warmed to 90 °C. After 3 h, the
reaction mixture was cooled to room temperature. The acctonitrile and exeess phosphorous
oxychloride was removed by rotary evaporation. The residue was dissolved in dichloromethane
{100 mL} and the solution was cooled in an ice-water bath. lce (108 mbl} was added.
Coneentrated aqueous ammonia solution was added dropwise untii the pH = ~9 by litmus paper
test. The hiphasic mixture was scparated and the agqueous laver was extracted with
dichloromethane (56 mil). The combined organics were dricd with magnesium sulfate and the
dried solution was filtered. Celite (5 g) was added to the filtrate and the solvents were removed
by rotary evaporation to provide a free-flowing powder. The powder was loaded onto a sitica gel
column. Elution with hexanes inttially, grading to 20% cthyl acetate-hexanes provided the tile

compound as an off-whitce solid.
intermediate 58: step a

Ethyvi 3-oxe-2-{4-(trifluoromethybenzyipentaneste
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Sodiim hvdride (60% dispersion in mineral oil, 1.75 g, 43.7 mmol) was added in portions over 1
min to an ice-cooled, stirring solution of cthyl 3-oxopentancate (6.30 g, 43.7 muol) in dry
dimecthoxyethane (87 mb). After 3 min, the flask was remaoved from the cooling bath and stirring
continued at room termperature. After 30 min, a solution of 4-{trifluoromethyhbenzyl bromide
(10.4 g, 43.7 nunol} in dry dimethoxyethane (10 L) was added dropwise over 2 min. After 2.5
b, ethyl acetate (300 mL) and water (100 mL) were added. The layers were separated. The
organic layer was dried with sodium sulfate and the dried solution was filtered. The filtrate was
concentrated and the residue was purified by flash-column chromatography on silica gel eluting
with hexanes nitially, grading to 50% dichloromethane-hexanes to provide the title compound as

a colorless Hauid.
Intermediate 58; step b

&-Brome-2-ethyi-3-{4-{trifluoromethyviibenzyhguinclin-4-ol

A round-bottomed flask cquipped with a Dean-Stark apparatus was charged with cthyl 3-0x0-2-
{(4-(trifhhoromethyviibenzyllpentancate (8.84 g, 292 mmel, Intermediate 38 step a), 4-
bromoaniling (5.00 g, 29.2 mmol), para-toluenesulfonic acid (0.503 g, 2.2 mmol), and toluene
(146 mL). The mixture was heated to 125 °C. After 18 h, the flask was cooled to room
temperature. The toluene was removed by rotary evaporation to provide an amber colored solid.
A mixture of the solid and diphenyl ether {(29.1 mL) was heated to 220 °C. After 79 min, the
mixture was cooled to room temperature. Ether (100 mL) and hexanes (50 mL) were added. The
mixture was allowed to stir for 30 min during which time a white solid crashed out of solution.
The whole was filtered through paper, rinsing with ether. The gunumy solids were collected.
Acetonitriie (20 mLy was added and the mixture was sonicated for 5 min. The slurry was filtered
through paper and the solids were rinsed with acctonitrife. The off-white solids were collected,

dricd, and then used in the next step without further purification.

Intermediate 38: step ¢
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6-Bromo-4d-chiore-2-ethyi-3-{4-{trifluoromethvi)benzyguinciine

A round-bottomed  flask containing a  mixtore of  &-bromo-2-ethyl-3-(4-
{trifluoromethylbenzyDquinolin-4-0} (4.00 ¢, 8.29 mmol, Intermediate 38: step b), phosphorous
oxychloride (3.50 mE, 37.3 mmol} and acetonitrile (27 mL} was placed into a metal heating
block at 90 °C. After 65 min, the reaction mixfure was cooled to room temperature. The
acetonitrile and excess phosphorous oxychloride was removed by rotary evaporation. The
residue was digsolved in dichloromethane (100 mi} and the solution was cooled in an ice-water
bath. Ice (50 mL) was added. Concentrated agueous ammonia solution was added dropwise until
the pH = &-9 by litmus paper test. The biphasic mixtore was separated and the aqueous layer was
extracted with dichloromethane (50 mL). The combined organics were dried with sodium suifate
and the dried solution was filtered. Silica gel (8 g) was added to the filtvate and the solvents were
removed by rotary evaporation to provide a free-flowing powder. The powder was loaded onto a
sitica gel column. Elution with hexanes initially, grading to 20% cthyl acetate-hexancs provided

the title compound as an off-white solid.
Intermediate 59: step a

fert-Butyl 3-(hydroxy(l-methyl-15-1,2.3-triazol-S-yvmethyDazetidine-1-carboxylate

A 2.5 M solution of n-butyliithium in hexanes (9.60 mL, 24.0 mmol} was added dropwise to a
stirring solution of I-methyl-1H-1,2 3-triazole (2.00 g, 24.0 mmol, prepared according to PCT
Int. Appl, 2008098104} in dry THF (100 mL} at =50 °C. The rcaction became heterogencous and
yellow during addition. Afier 15 min, a solation of rer-butyl 3-formylaretidine~ 1 -carboxylate

(445 g, 24.0 mmol} in dry THF (10 mL} was added dropwise by syringe. The reaction mixture
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became homogeneous and was allowed to slowly warm to 0 °C., Water (10 mL) and ethyl acctate
{100) mL were added. The biphasic mixture was warmed to 23 °C. The mixture was partitioned
between half-saturated aqueons sodium chloride solution (100 mL) and ethyl acctate (300 L),
The layers were scparated. The organic layer was dricd with sodium sulfate and the dried
solution was filtered. Celite (14 ¢y was added to the filirate and the solvents were removed by
rotary evaporation to provide a free~-flowing powder. The powder was loaded onto a silica gel
column. Elution with ethyl acetate initially, grading to 5% methanol-ethvl acetate provided the

title compound as a white foam,
intermediate 59: step b

fere-Butyl 3-(1-methyi-1H-1,2 3-triazele-S-carbonyiazetidine-1-carbexyiate

Dess-Martin periodinane (10.9 g, 25.7 mmol} was added in one portion o a stirring solution of
teri-butyl  3-{hydroxv{1-methyl-1/-1,2 3-triazol-5-yhmethyazetidine-1-carboxylate  {4.60 g,
17.1 mmel, Intermediate 59 step a) in dry dichloromethane (86 mL}. The resulting mixture was
stirred at 23 °C. After 18 h, a3 mixture containing equal parts water, saturated aqueous sodium
thiosulfate solution, and saturated aqueous sodium bicarbonate solution was added (200 ml).
Dichloromethane (100 mL} was added. The resulting biphasic mixture was stirred for 15 min.
The layers were separated. The organic layer was dried with sodinm suifate and the dried
sohation was concentrated. The residue was purified by flash-column chromatography on silica
gel chiting with dichloromethane initially, grading to 5% methanol-dichloromethane to provide

the title compound as a clear, colorless oil.

Intermediate 68

(2 4-dichlore-3-{4-(irifluoromethyDbenzyviiquinelin-6-yH{1 -methyl-1 H-imidazol-8-y1){6-

riftuoromethyDpyridin-3-yDmcthanol
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To a flask containing 6-bromo-2 4-dichloro-3-(4-(trifluoromethyDbenzylquinoline (2.99 g, 6.87
nuneol, intermediate 47, step ¢, (1-methyl-1H-imidazol-S-yy(6-(triffucromethvlipyridin-3-
vhmethanone (1.95 g, 7.66 mmol, intermediate 36, step ¢) was added tetrahydrofuran (150 mb)
and the sohution was cooled to -45 °C. »-BuLi (1.6M, 5.58 mi)} was added drop wise over five
minutes and the contents were allowed to stir at -45 "C for ten minutes. The reaction mixture
was warmed to § °C and stirred at that temperature for one hour. The reaction was quenched
with an aqueous ammonium chloride solution, warmed to room temperature, then transferred to a
separatory funncl with cthyl acetate dilution. The organic phase was separated and the aqueous
phase extracted two times with cthyl acetate. The combined organic layers were dried over
magnesium sulfate, filtered and evaporated to dryness under reduced pressure. Chromatography
on silica gel {dichloromethane increasing 1o 10% (2M ammonia in methanol}) in

dichioromethanc}) provided the title compound.

Intermediate 61

NeMethoxy-N, 1-dimethyl-1H-1,2 3-triazole-5-carboxamide

o
;\i i
S A
N0

A solution of l-methyl-1/4-1,2 3~triazole {12.9 g, 155 mmol) in THF (260 mL} was cooled to —
45 °C. Maintaining a tempoerature of < -35 °C, »Buli (62,1 mL, 2.5 M in hexanes, 155 mmol)
was added over 10 min. The reaction mixture was stirred for 3¢ min with cooling to 45 °C and
then treated with a sub-surface stream of COy) for a period of 2 h. After flushing the -35 °C
shirry with Ny for 5 min, thionyl chloride (11.8 mL, 163 mmol) was added. The mixture was
allowed to warm to room temperature with stirring over 1.25 h.  Addition of N(-

dimecthylhydroxvliamine hydrochioride (18.14 g 186 mmol} and N N-diisopropylethylamine
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{68.3 mL, 396 mmol) was followed by stirring for 15 h. Aqueons sodium carbonate (360 mL, 10
wi%) was then added, and the layers were mixed and separated. The aqueous layer was washed
with dichloromethane (250 mL and then 125 mL), and the combined organic layers were dried
over MgSO,, filtered, and concentrated. The concentrate was taken up in ethyl acetate (225 mL),
ireated with MgSQy, and filtered through 2 pad of silica gel (115 g). The silica gel pad was
washed with additional ethyl acetate (R00 wall). The ehuent was concentrated to provide the title

compound as a yvellow sehd.
Intermediate 62 step a

S-todo-3-(4-(trifluoromethylibeneyliquinoline-2,4-diol

OH
FNE S oH e,

To a suspension of 6-iodoquinoline-2,4-diol (498.2 g, 1.736 mol) and digthyl 2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxvlate {439.6 g, 1.736 mol) in pyridine (3.5 L) was added 4-
{iriftuoromethylibenzaldehvde (3324 g, 1.909 mol). The resulting mixture was warmed with
stirring to 103 °C for a period of 6 h. After cooling to room temyperature, the heterogencous
mixture was treated with ethanol (4.6 L), White solids were isolated through filtration, washed
with 57:43 cthanolpyridine (800 mL), and dried in a vacuum oven at 65 *C. The title compound

was obtained in a 1:0.92 ratio with pyridine and used directly in the subsequent step.

Intermediate 62: step b

2 4-Dichlore-g-iedo-3-(4-(rifluoromethylbenzyliquineline

A thick sharry of 6-iodo-3-(4-(triflacromethvhbenzyDquineline-2,4-diol (580.8 ¢, 1.122 mol,
Intermediate 62: step a) in acetonitrile (5.8 L) was treated with phosphorons oxychloride (3128
mk, 3.366 maol). The resulting solution was warmed to 80 °C for a period of 7 h and then cooled
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to room teruperature over 1 h, The now heterogencous mixture was stirred for 4 h and then

diluted with water (5.8 L), After stirring for 1.5 h, the slurry was filtered, washed with 111
acctonitrile:water (4 L), and dried overnight in & vacoum oven gt 65 °C 1o provide the title

compound ag a white solid.
intermediate 62: step ¢
4-Chioro-6-iodo-2-methoxy-3-(4-{trifluoromethybenzylquinoline

Ci

A heterogencous mixture of 2,4-dichloro-6-i0do-3-{4-{trifluoromethyhbenzyl)quinoline (515 g,
1.068 mol, Intermediate 62: step b} and sodiium methoxide {(577.1 g, 10.68 mol) in toluenc (5.34
L.} was heated to 92 °C for 18 h and then 100 °C for 13 h. After cooling to room temperature the
shurry was poured over an agueous solution of sodium bicarbonate (11.54 kg, 7 wt%, 9.615 mol}.
The biphasic system was mixed and then the layers were separated. The organic laver was dried

over MgSO,, filtered, and concentrated 0 afford the title compound as a white solid.
Intermediate 63

{4-Chioro-2-methoxy-3-(4-(irifluoromethyDbenzyDguinelin-6-yD{{-methyk-14-1.2,3~

triszol-S-yDmethanone

A solution of 4-chloro-6-iodo-2-methoxy-3-(4-(triflucromethyhbenzyljquinoline (41.39 g, 86.6
mk, Intermediate 62 step ¢} in THF (800 mL) was cooled to 4 °C, and isopropylmagnesium
chloride (44.2 mL, 88.4 mmol, 2 M in THF) was added over 10 min. The mixtare was stirred for
20 min and then N-mcethoxy-N, 1 -dimethyl-14-1,2 3-triazolc-S-carboxamide {14.74 g, 86.6 mmol,

Intermediate 613 in THF (150 mL)} was added. After warming to room temperature and stirring

155



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

for 15h, a solution of agucous ammonium chloride (900 mL, 13 wi%} was added. The resulting
biphasic mixture was stirred for 15 min. The layers were then separated, and the organic laver
was washed with brine (4530 mL). The organic layer was diluted with heptane (500 ml) and
stirred for 1 b The resulting suspension was filtered, washed with heptane (100 mL), and dried

i 2 60 °C vacuum oven to afford the title compound as a white solid.
Intermediate 64

Methyl 4-chisre-2-methoxy-3-{@-{irifluoromethyhbenzyliquinoline-6-carboxyvlate

O i

n-Buli (2.66 M in hexanes, 8.883 mL, 2.35 mmol} was added dropwise 1o a stirred solution of 6-
bromo-4-chloro-2-methoxy-3-{(4-(triffuoromethylYbenzyliquinoline (1.81 g, 2.35 mmol,
intermediate 47, step d) in THF (11.5 mL} under argon at ~-70 °C. After an additional 1 min, 2
peliet of dry ice (~4 g, ~90 mmol} was added to the dark solution, and the flask was quickly
rescaled, evacuated and flushed with argon. After another nuin, the resulting homogeneous
vellow reaction was removed from the cold bath and stirred under ambicnt conditions for 5 min,
and was then transferred to an ice bath and quenched with iodomgthane {0.146 mi., 2.35 mmol}
and DMSO0 (4.6 mbL). The cloar yellow reaction was stirred at § °C for 5 muin, and was then
rotovapped at rt to provide a thick Eght vellow slurry. This was treated with Li»CO5 (173 mg,
2.33 mmol) and iodomethane (0.438 mi, 7.03 mmol) and stirred at 40 °C for 30 min. The
resulting opaque thin shurry was then diluted with DCM (15 mL), washed with water {2 x 25
mb), dried (NapSOy), filtered, and concentrated to provide a white solid. This was recrystallized
from hot heptane (10 mL), and the globular crystals were filtered and washed with heptane (2 x 6

mk.} to provide the title compound as an off-white powder.

Intermediate 65 step 2

S-bromo-3-{{(&-(rifluoromethylpyridin-3-yDmethyhguincline-2 4-diok
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6-Bromo-d-hydroxyquinoelin-2(1 H-one (3.2 g, 183 mmol, Intermediate 44: step a), 6-
{irifluoromethylinicotinaldchvde (4.0 g 167 mumol), and  dicthyl  2,6-dimcthyl-1,4-
dibydropyridine-3,5-dicarboxylate (4.2 g, 16.7 ramol}, in pyridine (34 mbL} were heated to 105
°C for 3 hours. The solution was allowed to cool to ambiont temperature, resulting in the
formation of solid. Minimal isopropanol was added to the mixture and the slurry was stirred for
1 hour, sonicated, and filtered. The filtered solids were ringsed with isopropancl and dried under
continuous air flow to provide the title compound as an off-white solid.  Additional produact was

recrystallized from the filtrate, filtered, and rinsed with isopropansl.

Intermediate 65: step b

S-bromo-2,4-dichlore-3-{{&-{triftuoromethyDpyridin-3-yDmethy Dguinoline

POCEL (13 ml}y was added t© a mixwre of 6&-bromo-3-{({6-(triflucromethyipyridin-3-
vimethyhguinetine-2,4-diol (1.8 g, 4.6 mmol, Intermediate 65: step a) in acctonitrile {23 mbL}.
The mixture was heated to 80 °C and refluxed overnight, forming an amber-colored solution.
The solution was allowed o cool to ambient temperature and was quenched with water, resuiting
i the formation of precipitate. Concentrated amnonium hydroxide was added to the suspension

to attain pH 9-10, and the shury was stirred for 1 hour. The product solids were filtered then

,_n
wh
NG}
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washed with 50:50 acetonttrile/water, followed by additional water, and dricd in a high vacuom

oven.

Intermediate 65; step ¢

6-brome-4-chloro-2-methoxy-3-({(&-(friflusromethyDpyridin-3-yhmethyhguinoline

6-bromo-2,4-dichloro-3-{{6-{irifluoromethylpyridin-3-ymethyhaquinolone (1.0 g, 2.3 mmol,
Intermediate 65 step b} and sodium methoxide (1.2 g, 22 mmol) 1w dry tolueoe (12 mib) were
heated to 80 °C and refluxed under a positive pressure of nifrogen overnight. The mixture was
allowed to cool to ambient toroperature.  Aqueous safurated sodiom bicarbonaie solation was
added to the mixture and the lavers were separated. The agueous layer was exiracted with ethyl
acetate. The combined organic layvers were dried over sodiom sulfate, filtered, and concentrated
to dryness. The crude material was purified by flash column chromatography (silica gel, 0-20%

EtOAc-Hex} to provide the title compound as a white solid.

Intermediate 66: step a
fert-Butyl-3-({(4-chloro-2-methoxsy-3-(4-(tviffuoromethyDbenzylquinolin-6-
vh(hvdroxyimethylazetidine-1-carboxylate

OFy

A

Boc N T OMe
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To a flask containing 6-bromo-4-chloro-2-methoxy-3-(4-(irittuoromethyhbenzyhguinoline (1.0
g, 2.32 mumnol, Intermediate 47: step d) was added THF (30 mL) resuiting in a colorless
homogeneous mixture. The solution was cooled to -70 °C and then #-Buli (2.5M in hexancs,
1.08 mL, 2.69 mmol}} was added drop wise. The color of the solution became a dark opague
reddish-brown color.  After 2 min, fert-butyl 3-formylazetidine-1-carboxylate (5435 myg, 2.94
mmol, in 3 mL THF) was introduced. After 5 min, the reaction mixiture was placed in an ice-
water bath and allowed to stir for 30 min at which time the mixture was quenched with NH,CI
solution. The contents were diluted further with water and extracted with EtOAc (5 x 40 ml.).
The combined organics were washed with brine, dried over MgS0,, filtered and concentrated to
provide a vellow foam. The crude material was chromatographed on silica gel {20% EtOAc-
Hexanes increasing to 50% EtoAc) to give the title compound (950 mg) as a white solid. 'H
WMR (500 MHz, CDCL)Y 6 8.06 (d, /= 1.7 He, 1H), 7.84 (4, J= 8.6 Hz, 1H), 7.63 (dd, 7= 8.6,
1.9 Hz, 1H), 7.30 (4, /= 8.2 Hz, 2H), 7.38 (4, J= 8.1 Hz, 2H), 499 (dd, J = 8.0, 3.3 Hz, 1H),
4335 (s, 2H), 4.05 (bs, 2H), 3.82 (1, J= &7 Hz, 1H), 3.74 - 3.67 {m, IH}, 2.99 - 2.90 (m, 1H),
20 - 235 (mo, 1H), 141 {5, 9H). MS (ESI): mass caled. for CyrHogCIF N0 536.98, m/z
found 537.2 [M+HY.

]
3

Intermediate 662 step b

tert-Butyl-3-(4-chlovo-2-methoxy-3-(d-(irifluoromethyDbenzyl)quinoline-6-
carbonyvijazetidine-1-carbexylate

Bac
To a flask containing tert-butyl-3-({4-chloro-2-methoxy-3-{(4-(trifluoromethyhbenzyliquinolin-6-
yihvdroxyymethyhazetidine- L-carboxylate (325 mg, (.98 mmol, Intermediate 66; step 3} was
added 1,4-dioxane ( 40 mL} to give a homogeneous solution at room temperature. Manganese
dioxide (715 mg, %.23 mmol) was then added and the mixture was heated to 85 °C in an
aluminum heating mantle under nitrogen.  After 60 min, the contents were filtered through a

celite pad while the solution was still warm and rinsed with THF. The effluent was concentrated
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and purified by passing through a short column of silica gel (10% acetonc-hexane increasing to
25% acetone) to give 505 mg of the title compound as g white amorphous solid. 'H NMR (560
MHz, CDCLy O R37(d, J=19 Hz 1H), 814 {(dd, /=87, 2.0 Hz, 1H), 7.90(d, /=87 Hz, 1H),
7.52(d, J=81Hz, 2H), 739 (d, J=8.1 Hz, 2H), 436 (s, 2H), 4.29 (s, 4H), 4.11 {5, 3H), 1 .58 (s,
2H), 1.45 {s, 9H). MS (EST): mass caled. for CpHpeCIF N0y 534,97, m/z found 535.1 [M+HT .

Intermediate 66: step ¢

fert-Butyl-3-{{4-chloro-2-methoxy-3-(4-(irifluoromethyDBbenzyliguinolin-6-yD{hydroxy)(1-
methy-1H-1,2 3 trizeol-5-yDmethyDazetidine-1-carboxyiate

To a flask containing l-methyl-1H-1,2 3-triuzele (150 myg, 1.81 mmol} was added THF (15 mb}
and the colorless homogencous solution was cooled to -43 °C using a CH3CN-CO, bath, #-Buli
{2.5M in hexanes, 0.7 mi, 1.75 mamol) was added drop wise via syringe which afforded an
opaque mixturc. The suspension was stirred at -40 °C for 30 min, then a THF solution of tert-
buatyl-3-{4-chloro-2-methoxy-3-{4-(trifluoromethyl}benzyliquinohine-6-carbonylyazetiding- 1 -
carboxylate {430 mg, 0.8 mmol, in 2 mL THF, Intermediate 66: step b} was introduced at -4¢ °C.
The reaction mixture was allowed to warm gradually to room temperature over 45 min and then
quenched with NH4Cl solution. The aqueous portion was ¢xtracted with EtOA¢ (3 x 30 mL) and
the combined organics were washed with brine, dried over MgS0O4, filtered and concentrated o
provide an amber gum, Chromatography oo silica gel {(10% acetone-hexane increasing to 30%
acetone) afforded the title compound (170 mg) as a white amorphous solid. 'H NMR (500 MHz,
CDCL S R24{(d, J =21 Hz, 1H), 7.78 {d, J = 8.8 Hz, 1H), 7.56 - 7.47 {m, 3H), 740 {d, I = 8.1
Hz, 2H), 7.35 (dd, § = 8.7, 2.1 Hz, [H}, 4.35 (5, 2H), 420 (t, J = &8 Hz, 1H), 407 {5, 3H}, 4.00
(dd, 7 =93,56 Hz, 1H), 3.92 (dd, J = 8.9, 5.7 Hz, 1H), 3.67 (s, 3H}, 3.62 {1, J = 8.8 Hz, 1H),
3.52 - 3.38 (m, 1HD, 1.38 (s, 9H). MS (ESI: mass caled. for CyoHs CIFN04: 618.06, m/z found
619.9 [M+H]".
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Intermediate 66: step d

Azetidin-3-yl{{4-chiore-2-methoxy-3-(4-(triflucromethylibenzyliquinolin-6-yh{1-methyi-1 H-
1.2, 3-triazol-S-yhmethanol

To a flask containing tert-buty] 3~({4~chioro-2-methoxy-3-(4d-(trifluoromethyDbenzyliquinolin-6-
yhithydroxy¥ L-methyl-11H-1.2 3-triazol-5-vhmethyDazetidine- f -carboxviate (165 mg, 027
mmol, Infermediate 66: step ¢) was added formic acid (5 ml, 136 nunol} at room temperature
followed by 6N HCL 210 pl, 1.24 mmol). The colorless mixture was stirred at room
temperature for 40 min at which time LCMS and TLC (25% acctonc-hexane) showed the
reaction to be complete. MeOH (5 mL) was added and the mixture was stirred for 20 min before
concentrating. The resulting oil was chromatographed directly on silica gel using (10% 2M
NHs-McOH-dichloromethane mercasing to 12% 2M NH;-McOH) to give iniially 161 mg
material. This material was dissolved i CHCL/MeOH and fiitered through a celite phug to give
144 mg of the title compound as an off white powder, 'H NMR (500 MHz, CDCL) 6 830 (d, ]
=21 Hz, 1H), 820 (s, 1H), 792, 1H),7.76(d, I =R 8 Hz, 1H),747(d, =81 Hz, 2H), 742 -
7.32 {m, 3H), 4.52 - 4.34 (m, 2H}, 433 - 4.16 (m, 3H). 4.05 (s, 3H), 3.96 - 3.80 {m, 1H}. 3.71 {s,
4H). MS (ES{): mass caled. for CpsHysCIFNsOy: 517.94, m/z found 518.9 [M+H].

Example 1: (3-Benzyl-2. 4-dickloroguinslin-t-yi}{4-chloropheny{ -methyl-1 /f-imidazol-5-

yiimethanol
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Into a 25-mi round-bottom flask purged and maintained with an inert atmosphere of nitrogen,
was placed a solution of 3-benzyl-6-bromo-2.4-dichloroquinoline (500 mg, 1.36 mmol,
Intermediate 2: step ¢) in tetrahydrofuran (10 mb). #-Bukli (0.6 mL, , 2.5 M in hexanes) was then
added at -78 °C. The resulting solution was stirred for 1 hour at -78 °C. {4-Chiorophenyl}{i-
methyl-1 H-imidazol-5-yDmethanone (301 mg, 1.36 munol, Intermmediate 1: step by was added to
this solution. The resulting solution was allowed to react, with stirring, for an additional & hoars
at room temperature. The reaction was then guenched by the addition of 18 ml. of water/ice. The
resulting solution was extracted with 3220 L of ethyl acetate. The combined organic layer was
dricd over anhydrous sodium solfate, filtered, and concentrated under vacuum. The residoe was
purified by chromatography over a silica gel column with dichloromethane/methanol to give the
title compound as a white solid.  'H NMR (400 MHz, DMSO-dg) 5 = 8.20 (s, 1 H), 801 (d, J =
8RS5Hz, TH),7.69-779(m, 2H), 744 (d, J=T75Hz, 2H),7.25-737 (m, 4 H), 7.14 - 7.25 (m,
4H), 6.20 (s, 1 H), 4.47 (3,2 H), 3.31 (s, 3 H); MS m/c 508 [M+H]'.

Example 2: (3-Chlerophenyl}-(2.4-dichlors-3-{d-chivrobenzyDguinclin-&-yii-(pyridin-3-
yhmethanelPTFA

A mixture of 6-bromo-2.4-dichloro-3-(d-chlorobenzylhquinoline (010 g, 0249 mmol,
Intermediate 3: step ¢) and 3-chlorophenyD(3-pyridinylimethanone (0.059 g, 0.274 nuool} in
dry THF was cooled to -78 °C and »-BuLi (1.6 M in hexanc, 6.202 mL} was added over a 30
minute period. Stirring was continued at 78 °C for an additional hour, the mixtare warmed up to
room temperature and saturated aqueous NMHCl added. The layers were separaied and the
aqueons mixture agan extracted with EtOAc. The combined organic oxtracts were dried over
Nay SOy, filiered, evaporated in vacuo, and chromatographed (2% MeOH in dichloromethane).

Fractions containing the desired product were combined and further purified by Gilson HPLC
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(H,O/acetonitrile/ 1% TFA) to provide the title compound as a white solid. "H NMR (400 MHz,
DMSO-dg} & ppm 4.46 (s, 2 H) 7.12 - 7.28 (m, 3 H} 7.35 (d, J=8.08 Hz, 2 H) 743 (dd, =632,
379 Hz, 4 H) 7.65 {dd, J=8.08, 5.05 Hz, | B) 7.78 (dd, J=8.59, 2.02 Hz, | H} 7.91 - 8.07 {m, 2
Hy 8.16 (d, J=2.02 Hz, 1 H) 8.62 {(br.s., 1 H) 8.67 (d, #=4.55 Hz, 1 H}; MS {ESI} 540.

Example 3:  (G-Chlorophenyl)-(2,4-dicklors-3-{4-fluorchenzyviiguinolin-&-vi}-(pyridin-3-
viimethansleTFA

The title compound was propared by substituting 6-bromo-2,4-dichloro-3-{4-
chlorobenzyliquinoling  (Intermediate  3: step ¢} with  é-bromo-2 4-dichlorg-3-(4-
fluorobenzyhiquinoline (Intermediate 4: step ¢} then following the procedure described for the
preparation of Example 2. "H NMR {400 MHz, DMSC-ds} Sppm 445 (5, 2HY 7.03 - 717 (m, 2
Hy7.17-7300m, 3 H) 735 - 749 (m, 4 H) 7.61 - 7.74 (m, | H) 7.79 (d, =859 Hz, 1 H) 794 -
09 (m, 2 HY 816 (s, | H) 8.55 - 8.81 (m, 2 H); MS (EST) 524,

Example 4: (3-ChlorophenyD-(2.4-dichlors-3-G-chiorebeneyDguinolin-&-yh-(pyridin-3-
yhmethanolTFA

The title compound was propared by substituting  6-bromo-2.4-dichloro-3-(4-

chlorobenzyliquinoline  {Intermediate 31 step ¢} with  &-bromo-2,4-dichloro-3-(3-
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chlorobenzyliguinoline {Intermediate 5: step ¢) then following the procedure described for the
preparation of Example 2. 'H NMR (400 MHz, DMSO-ds) 8 ppm 4.48 (s, 2 H) 7.10 (d, J=6.06
Hz, FH}7.19- 734 (m, 4 H) 7.38 - 7.50 (m, 4 H) 7.66 (br. 5., | H} 7.79 (dd, J=8.59, 2.02 Hz, 1
H) 798 (d, /=808 Hz, | H) 804 (4, /=839 Hz, 1 H) 8.16 (d, J=2.02 Hz, | H) 838 - 873 (m, 2
H): MS (EST) 541,

Example 5: 3-(§-(1H-Pyrazol-i-yDbenzyl-2 4-dichloroguinolin-6-vi}{3-

chlorophenvlpyridin-3-yhimethanoleTFA

The title  compound was  prepared by substituting  6-bromo-2.4-dichloro-3-(4-
chiorobenzyliquinohne {(Intermediate 3: step ¢} with 3-(4-(1 H-pyrazol-1-ylihenzyl}-6-bromo-
2 A-dichloroquinoling {Intermediate 6: siep ¢) then following the procedure described for the
preparation of Example 2. 'H NMR (400 MHz, DMSO-dg) 5 ppm 4.50 (s, 2 H) 6.36 - 6.64 (m, 1
HYy717-726(m, | H)7.29(d, /=85% Hz, 2 H) 7.38 - 7.51 (m, 4 H) 7.65 {dd, J=7.58, 5.05 Hz,
THY7.69 - 783 ¢m, 4 H) 798 (d, /=808 Hz, | HY 804 (d, &=9.09 Hz, | H) 817 (d, /=2.02 Hz,

TH 843 (d, J=2.53 Hz, L H) 8.63 (d, J=2.02 Hz, | H} 8.67 (d, #=3.54 Hz, 1 H); MS (EST) 571.

Example 6: (3-Chlorophenyl)-(2,4-dichloro-3-(4-methoxvbenzyliquinolin-6-yl-(pyridin-3-
yhmethanolTFA
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The title compound was prepared by  substituting  6-bromo-2.4-dichloro-3-(4-
chlorobenzyliquinoline  (Intermediate 3. step ¢y with  &-bromo-2 4-dichloro-3-(4-
methoxybenzyljquinoline (Intermediate 7: step ¢} then following the procedure deseribed for the
preparation of Example 2. 'H NMR (400 MHz, DMSO-ds) 8 ppm 3.69 (s, 3H) 4.39 (s, 2 H) 6.85
{d, F=8539 He, 2HY 710 (d, J=9.09 Hz, 2 H) 723 (d, /=556 Hz, 1 H) 738 - 7.49 (m, 4 H} 7.66
(dd, J=8.08, 5.05 Hz, 1 H) 7.77 (dd, J=8.59,2.02 Hz, 1 H) 7.96 - 8.06 (m, 2 H} R.15{d, J=2.02
Hz, 1 HY B.63 (s, 1 H) R.68 {d, J=5.05 Hz, | H};, MS (ESI) 535.

Example 7: (4-Chloro-3-{4-fluorebenzyl-Z-methoxyvguinoln-&-yi(3-

chlorophenvh(pyridin-3-viimethansl

The title compound was prepared by substitoting  6-bromo-2,4-dichloro-3-{4-
chiorobenzyliquincline (Intermediate 3. step ¢) with 6-bromo-4-chlore-3-(4-fluorobenzyl}-2-
methoxyquineling (Intermediate 4: step d) then following the procedure described for the
preparation of Exampie 2. "HNMR {400 MHz, DMSO-da) S ppra 4.02 {5, 3 HY 4.22 (s, 2 H} 7.08
(, =884 He, 2} 716 - 733 (m, 4 ) 7.36 - 747 (o, 3 7.54 - 7.70 (m, 2 H) 7.84 (4, F=9.09
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Hz, 1 H) 7.95 (d, 4=8.59 Hz, | H) 8.00 (d, /=2.02 Hz, | H) 8.61 (br. 5., | H) 865 (br. 5., | H);
MS (EST) 519,

Example 8: (3-Chlerophenyl(2,4-dichioro-3-{4-(methyisulfonyi)benzylguinolin-6-
yh(pyridin-3-yDHmethanolTFA
O

Y
S

N

The title compound was propargd by substituting  6-bromo-2.4-dichloro-3-(4-
chlorobenzyliquincline  (Infermediate 3 step ¢}  with  &-bromo-2,4-dichloro-3-(4-
{methylsulfonyhbenzyhiquinstine (Intermediate 8 step ¢} then following the procedure described
for the preparation of Example 2. 'H NMR (400 MHz, DMSO-de) 8 ppm 3.19 (s, 3 H) 4.59 (s, 2
Hy7.18 - 729 (m, 1 H} 736 - 748 {m, 6 H) 765 (br. s, 1 H) 7.76 - 7.82 (m, 1 H) 7.85 (4,
F=R 08 Hz, 2H) 7.95¢d, J=7.58 Hz, 1 H) R.O5 (d, F=8.59 Hz, 1 H) 8.17 (4, F=2.02 Hz, | H) £.56
- 8.71 {m, 2 Hy; MS (ESI) 585,

Example 9 (2,4-Bichlore-3-(4-chlorobenzvhquinolin-6-yl){pyridin-3-yhH{thiazol-5-

yhmethanobTFA
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The title compound was prepared by using pyridin-3-vi{thiazol-5-yUimethanone {(Intermediate 11:
step b} in place of (3-chlorophenyh(3-pyridinybrocthanone and following the procedure
described for Example 2. 'H NMR. (400 MHz, DMSO-ds) 8 ppm 4.47 (s, 2 H) 7.20 (d, F=8.59
Hz, 2H)735(d, /=859 Hz, 2 HY 760, L ) 765 - 774 (m, L HY7.79 - 794 (m, 2 H} 7.98 -
814 (m, 2 HY 829 (s, 1 H}8.63-8.82 (m, 2 H) 9.17 (5, 1 H); MS (ES1} 514,

Example 16 (2,4-Bichlore-3-(3-chlorobenzyhquinolin-6-yl{pyridin-3-yh{thiazol-5-
yhmethanobTFA

A mixture of 6-bromg-2-chlore-3-{3-chlorobenzyhiquinoline (0.095 g, $.259 mmol, Intermediate
12: step b} and pyridin-3-yi{thiazol-5-yvhmethanone (0.044 g, 0.207 mmol, Intermediate 11 step
b) in dry THF (3 mL)} were cooled to -78 °C and »-BuLi (0.21 mL, 0.336 mmol, 1.6 M in hexane)
was added over a 30 minute period. Stirring was continued at ~78 °C for 30 minutes, the mixture
wartned up to 0 °C, stirred for 1 hour and saturated aqueous NH,Cl was added. The lavers were
scparated and the aqueous mixture again extracted with EtOAc. The combined organic extract
was dried over Na>SOq, filtered, evaporated in vacuo, and chromatographed (E1OA¢/CH,CL) 1o
provide the product. Further purification by Gilson HPLC (H,O/acetonitrile/1% TFA) provided
the title compound as a white solid, 'H NMR (400 MHz, DMSO-ds} & ppm 4.22 (5, 2 H) 7.16 -
7270, T H)7.26-742(m, 3HY 756 (s, T H} 739 -773¢m, 2H) 7.75- 784 (m, 1 H) 7.88 -
799 {(m, 2H;799-808(m, 1 H)R837-844 (m, | H} 8.62-876 (m, 2H)}9.0%-919 (m, 1 Hy;
MS {EST) 478.

Example 11:  3-(d- (1 H-Pyrazol-1-yhbenzyl)-2,4-dichioroguinelin-6-yli{(d-chlorophenyi}{i-
methyl-1 #H-imidazol-S-yhBmethanolTFA

Ju—
(@Y
~
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A mmxtore of 3-(4-{1 H-pyrazol-1-yhbenzyl}-6-bromo-2 4-dichloroquinoline (0.2 g, 8462 mmeol,
Intermediate 6: step ¢} and (d-chlorophenyl){t-methyl-1/F-imidazol-S-yimethanone (0.113 g,
(.462 mmol, Intermediate 1: step b) in dry THF (5mbL) was cooled to -78 °C and n-Buli (0.375
mkb, 0.6 mmol, 1.6 M in hexane} was added dropwise over a 30 minute peried. Stirring was
continned at ~78 °C for 30 minutes, the mixture warmed up to § °C, stirred for 1 hour and
saturated aqueous NH,Cl was added. The layers were separated and the aqueous mixture again
extracted with Et00Ac. The combined organic exiract was dried over Na;SQ,, filtered, evaporated
in vacuo, and chromatographed (EtOAc/CH,ChL) 1o provide the product. Further purification by
Gilson HPLC (H,O/acetonitrile/1% TFA) provided the title compound as a white solid. "H NMR
(400 MHz, DMSO-ds) 8 ppm 3.55 (s, 3H) 4.51 (5, 2 H) 6.53 (5, | H) 7.04 s, 1 H} 7.31 (d,
J=831 Hz, 2 H) 741 (d, F=856 Hez, 2 H) 747 - 758 {m, 2 H} 7.66 - 7.84 (m, § H) 8.08 (4,
F=R 80 Hz, | HYR25(s, F H} 844 {d, J=1.96 Hz, | H}9.15 (s, 1 H}; M8 (ESI) 374; 576.

Example 12: (4-Chiorophenyl){(2,4-dichlore-3-(4-methoxybenzyhquinolin-e-yhH{1-methvl
1 -imidazol-S-vhmethanoleTFA
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The title compound was prepared by substituting 3-{4-(1 H-pyrazol-1-vlybenzyl)-6-brormo-2 4-
dichloroguinoline  {Intermediate & step ¢ with  6-bromo-2 4-dichloro-3-(4-
methoxybenzyliquinoline (Interroediate 70 step ¢} then following the procedure used for the
preparation of Example 11, 'H NMR (400 MHz, DMSO-dq) & ppm 3.54 (s, 3 H) 3.70 (s, 3 HD
440 (s, 2 H) 6.85(d, J=8.56 Hz, 2 H} 7.03 (s, | H} 7.11 {d, }=8.31 Hz, 2 H} 7.41 (4, ]=8.56 Hz,
2HY746-755{(m, 2 Hy7.70-7.79 (m, 2 H) 8.06 (d, J=8.80 Hz, 1 H} 8.23 (5, 1 H) 2.15 (s, 1 H};
MS (EST) 544

Example 13  {4-Chioro-2-methoxy-3-{(4-methoxybenzylguinelin-6-vIi(4d-chiorophenyii(i-
methyl-1 F-imidasol-S-yDmethapobTFA

A mixture of (4-chlorophenyl}2.4-dichloro-3-{(4-methoxybenzyhguinolin-6-yH{ 1 -methvi-14-
imidazol-3-ylmethancleTHA (0.050 g, 0.093 mmol, Example 12} and a 0.5 M sodivm methoxide
in methanol solution (3.3 mL, 1.67 mmol) was heated in a scaled tube at &0 °C overnight. The
mixture was cooled to room temperature and poured into ice water (20 mbl). The aqueous
mixture was stirred for 2 hours then filtered to provide a mixture of mono and disubstituted
products as a tan solid. Further purification of the mixture by Gilson HPLC provided the ttle
compound as a solid. "H NMR (400 MHz, DMSO-d6) & ppin 3.53 (s, 3 H) 3.68 (s, 3 H) 4.03 (s,
IH417 (3,2 H) 682 (d, J=R31 Hz, 2E) 697 (s, 1 H) 7.15{d, J=8.31 Hz, 2 H} 7.37 (d, §=R.31
Hz, 2 H) 749 {d, }=831 Hz, 2 H} 7.54 - 769 (m, 2 HY 7.85 (d, }=8.80 Hz, 1 H} 809 (5, I H}
9.13 (s, 1 H); MS (ESI) 534,

Example 14: (3-Benzyl-4-chiore-2-ethoxvguinelin-6-yhH{d-chlorophenyD(1-methyl-{ F-

imidazol-5-yDmethansleTFA
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A mixture of 3-benzyl-2.4-dichloroquinolin-6-yl{4-chlorophenyi¥ I -methyl-1 H-imidazol-5-
yhmethanol {0.053 g, 0.104 mmol, Exaraple 1) and a sodium ethoxide solution (0.1 mE, 21 wt %
soln.) in EtOH (1 mL} was heated in a scaled tube at 80 “C overnight, cooled to room
temperature and poured over ice water (20 mL), The mixtore was stirred for 30 minunics then
filtered to vield crude product as a solid. Further purification by Gilson HPLC provided the title
compound as a white solid. "H NMR (400 MHz, McOH-dy) 3 ppm 1.38 (1, J=7.07 Hz, 3 H) 3.69
(s, 3H)429(s, 2H}452(q. J=T 07T Hz, 2H) 687 (5, T F} 711 - 718 (m, L H} 7.19-72%9{m, 4
Hy735-742(m, 2H) 742 - 749 (m, 2 H) 7.63 (dd, J=8.84, 227 Hz, 1 H) 7.84 (d, j=9.09 Hz,
THYSA3(d, J=2.02 Hz, 1 H} 8.95 (s, 1 H}; MS (ESI) 518.

Example 15 (3-{4-{1 H-Pyrazol-1-vi)benzyl)-2.4-dichioroquinciin-6-yh({-methyl-15-

imidazel-5-vii(thiazol-83-vhmethanoleTFA

The title compound was prepared by substituting (4-chlorophenyly T-methyl-1H-imidazol-3-
yhmethanone with (1 -methyl-14-imidazol-5-yl){thiazol-53-yimethanone (Intermediate 13) then
following the procedure described for the preparation of Example 11, 'H NMR (400 MHz,
MeOH-d) 6 ppm 2,66 (s, F 371 (3, 3 HY 462 (3, 2HY 650 (s, 1 H) 7.25 (s, | H} 7.34 (4,
=831 Hz, 2 H) 765 {d, }=831 Hz, 2 H} 7.70 (d, }=6.85 Hz, 2 H) 7.8% (4, J=8.80 Hz, 1 H) §.08
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(d, J=S.80 Hz, 1 1) 8.17(d, J=1.96 Hz, | H} $.48 (s, 1 H} 9.01 (s, L H) 9.11 (s, 1 Hy; MS (B8]
546.

Example 16 (3-(4-(1H-Pyrazel-1-yiibenzyi}-4-chloro-2-cthoxyquinolin-6-yH(1-methy-154-

imidazel-5-yi)(thiazol-5-yviimethanolTFA

The title compound was prepared by using (3-(4-(1 H-pyrazol-1-yDbenzyl}-2.4-dichloroquinolin-
6-yhy(I-methyl-1 H-imidazol-5-vij(thiazol-5-ylimethanolsTHFA (Example 153) in place of (3-
benzyi-2 4-dichloroquinolin-6-yli{d-chlorophenyl}( i -methyl- 1 H-imidazol-S-ylymethanol  then
following the procedure described for the preparation of Example 14, 'H NMR (400 MHz,
MeOH-d4) 8 ppm 142 (4, F=7.07 He, 3HY3.70 (5, 3 H) 437 (s, 2 H} 4.56 (g, I=7.07 Hz, 2 H)
649 (1, =227 Hz, 1 Hy 7.18 (d, J=2.02 Hz, 1 Hy 741 (d, J=8.539 Hz, 2 H) 7.61 (d, =859 Hz, 2
Hy 7.65-7.75 (m, 3 Hy 7.90 (d, J=9.09 Hz, 1 H) 8.14{d, }=2.53 Hz, 1 H) 8.30 (d, }=2.02 Hz, 1 H)
898 (s, 1 H)9.08 (s, 1 H); MS (ESE 557.

~k

Example I7: (G-(4-(1H-Pyrazsl-l-vDhenzyl-4-chilero-2-(ethyi(methyljamino)quinsclin-6-
vhi{d-chiorophenyh{l-methyl-1 H-imidazol-5-yhmethanolTFA
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The title compound was prepared by substituting 3-(4-(1 H-pyrazol-I-yhbenzyl)-6-bromo-2,4-
dichloroguinoline {Intermediate 6: step ¢} with 3-{4-(1 H-pyrazol-1-ylibenzyl}-6-bromo-4-chloro-
N-gthvl-N-methylquinolin-2-amine (Intermediate 14} then following the procedure described for
the preparation of Example 11. 'H NMR (400 MHz, DMSO-dq) 8 ppm 1.08 (t, }=6.82 Hz, 3 H)
287 (8,3 H)3.16(q, J=6 091 He, ZH) 355 (s, 3 H) 434 (s, 2H) 6,47 - 6.50 (m, F N 6,99 (s, | H)
725¢4, =808 He, 2H 733 - TA3 (m, 2H) 749 (d, I=839 Hz, 2 H} 7.53 - 7.60 (m, 2 H) 7.68 -
T8 (m, 3H) 782 (4, =859 He, LD 806 (5, 1 H) 843 (d, =253 He, L HY O.03 (s, 1 H)Y, MS
{EST) 597.

Example 18: (3-Benzyl-2 d-dichloroguinolin-6-yj(6-methoxypyridin-3-yH{thiazol-5-

yhmethanol

A mixture of 3-benzyi-6-bromo-2,4-dichloroquincline (0.168 g, 8.458 mmol, Intermediate 2:
step ¢} and (6-methoxypyridin-3-yl¥thiazol-S-ylymethanone {0.112 g, 8.458 mumol, Intermediate
15) in dry THF (5 mL) was cooled to =78 °C and #-Buli (0.37 mL, 0.395 mmol, 1.6 M in hexane)
was added dropwise. Stirring was continued at 78 °C for 5 minutes, the mixture warmed up to 0
°C, stirred for 1 hour and saturated aqueous NHLCE was added. The layers were separated and the

aqueous mixiure again extracted with EtQAc. The combined organic extracts were dried over
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NaySOy, filtered, evaporated in vacuo, and chromatographed (EtOAc¢/CH,CL) to provide the
product. Further purification by Gilson HPLC (H;O/acctoniirile/1% TFA) provided the TFA salt
of the title compounnd as a white solid. "H NMR {400 MHz, DMSO-ds) 8 ppro 3.17 (s, 1 H) 3.84
(8, 3H) 448 (s, L Hy6.83(d, J=839 Hz, | ) 717 (¢, =758 Hz, 2 H) 7.21 - 7.24 (m, I H) 7.28
{d, =758 Hz, 2 H) 7.55 (5, 2 H} 7.67 (dd, J=8.84, 2.78 Hz, 1 H) 7.83 (d4, §=0.09, 2.02 Hz, | H)
795-8 01 (m, 2 H) 828 {d, }=2.02 Hz, 1 H} 9.12 (s, 1 H); MS (ESI} 508.

Example 19: (3-Benzyi-4-chlors-2-ethoxyquinoln-6-v}{6-methoxypyridin-3-vh{thiazel-5-

yiimethanol

The title compound was prepared by substititing (3-benzvl-2 4-dichlorogquinolin-6-y1)(4-
chlorophenyl¥ 1-methyb- 1 -imidazol-S-vDmethanol  with  (3-benzyl-2 4-dichloroquinolin-6-
yio-methoxypyridin-3-yl){thiazol-S-ylmethano! (Example 18}, then followed the procedure
described for the preparation of Example 14. 'H NMR (400 MHz, DMSO-dg) & ppm 1.33 (3,
=682 Hz, 3H)3.84 (5, 3 H} 424 (3,2 H) 447 (q, =707 Hz, 2H) 6.81 (4, J=R59 Hz, 1 H} 7.14
- 731 {m, SH) 751 (s, 2 Hy 7.64 {dd, J=8.84, 227 Hz, 2 H} 7.78 (4, J=R.59 Hz, 1 H} 8.05 (4,
=202 Hz, 1 HY 8.13 (4, J=2.02 Hz, 1 Hy 9.10 (5, 1 H); MS (ESTH 318,

Example 20A: G-(4-(1H-Pyrazol-1-vhbenrzyl-4-chloro~-2-methoxyguinolin-6-yH{6-
wmethoxypyridin-3-yh{thiazok-S-yhmethanol

,_..
~d
)
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n-Butyllithium (3,154 mL, ¢.246 mmol; 1.6 M in hexang) was added dropwise o a solution of
3-(4-(1 H-pyrazol-1-yhbenzyl}-6-bromo-4-chlore-2Z-methoxyquinoline  (0.081g, 0.189 mmal,
Intermediate 16} in dry THF (4 mL} at -78 °C over a 5 minute period. After complete addition
stirring was continued at -78 °C for 30 minutes then (6-methoxypyridin-3-yl)}{thiazol-5-
yhmethanone (0.046 g, 0.189 mmol, Intermediate 15} dissolved in THF (1.9 mL} was slowly
added and the reaction warmed in an ice bath to 0 °C. The mixture was stirred for 30 mimutes,
quenched with saturated aqueous NHCl then warmed to room temperature. After stirring for 10
minutes layers were separated and the agueous layer extracted with EtOAc. The combined
organic cxiracts were dried over NapSQy, filtered, cvaporated in vacuo and chromatographed (0 -
100% EtOAc in DCM) to provide the title compound. 'H NMR (400 MHz, McOH-dy) & ppm
394 (s, 3HY 408 (5, 3 H} 435, 2 H) 643 - 652 {m, 1 H) 6.88 (&, J=9.09 Hz, I H} 7.37 (4,
=808 Hz, ZHY 754 - 763 (m, 3H} 7.66 - 7.72 (my, 2 Hy 7.77 {dd, }=€.59, 2.53 Hz, 1 H) 7.85 {d,
=859 Hz, 1 Hy8.12 (dd, J=13.14,2.53 Hz, Z H) 820 (s, } H} 9.08 {s, 1 H); MS (ES1) 570.
(3-{4-(1 H-pyrazol-1-yhibenzy)-4-chloro-2-methoxyquinolin-6-y){6-methoxypyridin-3-
yi{thiazol-5-ylimethancl was purified by HPLC (Chiralpak AD columm, 500 gram, 41 cm}
cthano!l eluent, 80 mE/minute, 230 nm wavelength) to give two cnantiomersThe first cluting
cnantiomer was Example 20B8: 'H NMR (400 MHz, CDCL} 8 ppm 3.15 (br. 5., | H) 3.94 (s, 3 H)
408 (s, 3H) 432 (5,2 HY 643 (4, J=2.02 Hz, 1 H} 6.74 (4, J=8.59 Hz, 1 H) 7.35 (d, J=8.59 Hz,
2H)Y 751 - 7.65 (m, 5 H) 7.69 (d, J=2.02 Hz, 1 H) 7.82 (d, J=8.59 Hz, | H) 7.86 (d, J=2.53 Hgz, |
Hy 812 (d, }=2.53 Hz, 1 H) 818 (d, §=2.02 Hz, 1 H) 884 (5, 1 H) and the scocond cluting
enantiomer was Example 260C: "H NMR (400 MHz, CDCL) 8 ppm 3.1 (br. s, 1 H) 3.94 (s, 3 H)
408(s, 3H)432¢(, 2H} 643 (s, 1 H36.74(d, I=9.0% Hz, 1 HY 735 (d, J=8.59 Hz, 2 H} 7.50 -
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766 (m, S H) 7.69 (5, 1 H) 7.76 - 7.93 (m, 2 H} 8.12 (d, 3=2.53 Hz, 1 H) 8.18 (d, J=2.02 Hz, 1 H)
8.84 (s, 1 H).

Example 21: (3-(4-(1H-Pyrazol-1-vhbenryl)-2 4-dickloroquinelin-6-v){(6-methoxypyridin-
3-yDB(l-methyl-1H-imidazol-S-yhmethanols TFA

The title compound was prepared by substituting (4-chlorophenyl}{(1 -methyl-1 H-imidazol-5-
yhmethanone with {6-methoxypyridin-3-vD)(1-methyl- 1 H-imidazol-3-vlymethanone
(ntermediate 37: step dj then following the procedure deseribed for the preparation of Example
11. 'H NMR (400 MHz, DMSO-ds) & ppm 3.56 (5, 3 H) 3.86 (s, 3 H) 4.05 (s, 3 H) 4.29 (s, 2 H)
6.52(d, J=2.02 Hz, 1 H) 6.88 (4, J=859 Hz, 1 H) 7.02 (s, 1 H} 7.34 (d, }=8.5%9 Hz, 2 H} 7.50 -
TH3(m, 2HIT765-7T80{m, 4H)Y788(d, J=8539Hz | H)8.06 (br.s,, 1 H} 8,14 (3, 1 H) 8.42 (s,
1 HY9.13 (br.s., 1 Hy, MS (ESI) 567.

Example  22: {3-{4-{1H-Pyrazol-1-vi}benzyl)-4-chioro-2-methoxygquinolin-G-yhH{&-
methoxypyridin-3-yH{I-methyl-1 H#-imidazol-5-yhimethanoleTFA
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A mixture of the title compound prepared in Bxample 21 (0.030 g, 0.053 ramol) and a sodium
methoxide sotution (0.1 mL, 25% in methanol) in MeOH (3 mL) was heated in a sealed tube at
80 °C overnight, The mixture was cooled to room temperature, excess MeOH removed, diluted
with ice HyO and extracted with EtQAc, The organic extract was dried over NapSQy, filtered,
evaporated in vacuo and purified by Gilson HPLC to provide the title compound as a solid. 'H
NMR (400 MHz, DM30-de) S ppo 3.36 (s, 3H) 386 (5, 3 H}4.05 (5, 3 H)Y4.29 (s, 2 H) 6.52 (4,
F=202Hz, TH)6.88(d, J=€59Hz, 1 H)7.02 (s, 1 H)7.34(d, =859 Hz, 2H) 7.50 - 7.63 (m, 2
HY7.65-780(m, 4 Hy 7.88(d, J=B.39 Hz, 1 H} 806 (br.s., l H) €14 (s, 1 H) 842 (5,1 H}9.13
{br.s., 1 H); MS (ES} 567,

Example 23: (3-{4-{1 {-Pyrazol-1-vijbenzyl)-2.4-dichiorequinolin-6-yH(1-methyl-15-
imidazel-5-y(6-(trifluoremethyhpyridin-3-ymethansleTHFA

The title compound was prepared by substituting {(4-chlorophenyh¥ L-methyl-1 H-imidazol-3-
yvhmethanone  with  (1-methyl-1 H-imidazol-5-yh{6-{irifluoromethylpyridin-3-ylimethanone
{Intermediate 36: step ¢) then following the procedure described for Example 11. "H NMR (400
MHz, McOH-dy dppm 371 (s, 3HY 461 (5, 2HY 650 (1, J=227 Hz, T HY 712 (5, 1 H) 7.33 (d,
J=E59Hz, 2760 -772 (m, 3 H} 779 - 792 (m, 2 H .08 (d, =859 Hz, 2 Hy 816 (3, | H)
RAG (s, 1 HY &84 (s, | H)Y9.03 (s, | H); MS (ESD 609,

Example 24: {2-Ethoxy-3-{(4-methoxybeneyDguinolin-6-vH{{-methyvi- L H-imidazol-8-
yhi{thiazol-8-vhmethanoleTFA
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The ttle compound was prepared by using (2-chioro-3-(4-methoxybenzylyquinolin-6-yii(i-
methyl-i H-imidazol-5-yij(thiazol-5-ylymethanol»TFA (Example 52} in place of (3-benzyl-2.4-
dichloroquinolin-6-ylj{4-chlorophenyi){1-methyl-1H-imidazol-5-ylmethano! then following the
procedure described for the preparation of Example 14, 'H NMR (400 MHz, McOH-dy) § ppm
142, =707 Hz, 3H) 366 (s, 3H) 375 (s, 3 H} 3.97 (3, 2 H} 4.52 {q, }=7.07 Hz, 2 H) 6.34 (d,
F=E50Hz, 2HY712-720{(m, 3 H) 760 - 768 (m, 2 H 771 (d, =253 He, L H3 776 (3, 1 H)
7.84 (d, =859 Hz, I HY8.94 (s, 1 H) 9.05 {s, | H); MS (ESD 487.

Fxample 25 G-(4-(1H-Pyrazol-1-yhbenzyh-2 4-dichloroguinolin-6-yhi{4-

{(dimethylaminojphenyD{1-methyb-1H-imidazol-S-yDmethanol-TFA

The titde compound was prepared by substituting (4-chlorophenvlj(l-methyl-1H-imidazol-5-
yhmethanone with  (4-(dimethylamino)phenyl}{ I -methyi-1 H-imidazol-5-yymethanone
(intermediate 18) then following the procedure described for the preparation of Example 11, 'H
NMR (400 MHz, McOH-da} S ppm 2.97 (5, 6 H) 3.71 (5, 3H) 4.60 (5. 2 H) 6.42 - 6.58 (m, | Hj
6.79-692 (m, 3H) 719 (d, =009 Hz, 2 H) 733 (4, J=8.59 Hz, ZH} 7.59 - 7.73 (m, 3 H) 7.83

[
~
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(dd, J=9.09, 2.02 Hz. 1 H) 8.01 (d, }=9.09 Hz, 1 H) 8.16 (d, J=2.02 Hz, | H) 833 (d, J=2.02 Hz,
1 H) 8.94 (s, 1 H); MS (EST) 583.

Example  26: {3-(4-(1#-Pyrazol-1-vi}benzyl)-4-chiore-2-methoxyquinolin-6-yh{4-

{(dimethylaminoipheny(1-methyl-1H-imidazolk-S-yDmethancle TFA

The wtle compound was prepared by substituting  (6-methoryvpyridin-3-yh{thiazol-5-
yhmethanone {(Intermediate 15) with {(4-(dimethylaramnophenyl}i-methyi-1 H-imidazol-3-
vhmethanone (Intermediate 18) then following the procedure described for the preparation of
Example 20A. 'H NMR (400 MHz, MeOH-ds) 8 ppm 2.99 (5, 6 H) 3.70 (s, 3 H) 4.09 (5, 3 H)
435, 2H)645-654(m, 1 H} 682 (s, L H)6.88(d, I=8.39 Hz, 2 H} 721 (d, J=839 Hz, 2 H)
7.37(d,J=859Hz, 2 Hy 752 -7.75 {m, 4 H} 7.87 (4, J=9.09 Hz, | H) 8.15 (dd, J=10.11, 2.02 Hz,
Z2HY 892 {s, 1 Hy; MS (ESD 579,

Example 27 {(3-(4-(1 H-Pyrazol-1-yhbeneyl)-2 4-dickloro-8-methyiguinolin-6-y}{4-
chlorophenyD(i-methyl- 1 H-imidazel-S-y)methanolsTFA salt
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The title compound was prepared by substituting 3-{4-(1 H-pyrazol-1-vi)benzyl}-6-bromo-2,4-
dichioroquinoling {(Intermediate 6: step ¢} with 3-(4-(1 H-pyrazol-i-yhibenzyl)-6-bromo-2,4-
dichloro-8-methviquincline (Intermediate 19: step a) then following the procedure described for
the preparation of Example 11. 'H NMR (400 MHz, DMSO-de} 8 ppm 2.67 (5, 3 H) 3.54 (s, 3 H)
A51(s,2H) 6523, FHY7.03 (s, 1 H) 730 (d, J=859Hz, 2H) 7.38 - 746 {m, 2 H) 7.46 - 7.58

(m, 2 F} 7.59 — 7.87 (i, 5 H) 8.05 (s, 1) 8.43 (d, J=2.53 Hz, 1 H)9.12 (s, 1 H); M3 (EST 589.

Example 28A; (3-{4-(1H-Pyrazol-1-yhbenzyl-4-chlore-2-methoxy-8-methylguinolin-6-
yh{d-chiorophenyD{l-methyh-1 H-imidazol-S-yimethanol+sTFA

r-Butyllithium (1.6 M in hexane: (.315 mL, 0.503 mumol} was added dropwise to a mixture of
the 3-(4-(i H-pyrazol-1-yl)benzylj-6-bromo-4-chloro-2-methoxy-8-methylquinoline (0.1 g, 0.226
mmol, Intermediate 19: step b) and (d-chlorophenyii-(1 -methyl-1 H-imidazol-S-ylmethanone
{0.055 g, 0.24% munol, Intermediate 1: step b} in dry THF (3 mL} at -78 °C over a 2 minute
periad. After complete addition stirring was continued at -78 °Cfor 10 minutes then warmed in

an ice bath to § °C. The mixture was stirred for | hour then quenched with saturated agneous
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MNHLCH and warmed to room temperature, After stirring for 10 minutes layers were separated and
the aqueous layer extracted with EtOAc. The combined organic extracts were dried over Na,SQOy,
filtered, evaporated in vacuo and chromatographed (0 - 100% EtQAc in DCM) to provide the
product. Further purification by Gilson HPLC provided the title compound as a solid. "H NMR
{400 MHz, MeOH-dg} Sppm 269 (5,3 H)3.69 (s, 3H) 4.1 (s, 3H)} 435 (5,2 H) 6.49 {4, J=2.0
Hz, T H}6.87 (3, L H)7.30- 741 (m, 4 H) 7.41 - 7.47 {m, 2 H) 7.55 {5, 1 H} 7.60 (4, }=8.59 Hz,
ZHY 708G, T HY7.95(, 1 H)R.14(d, J=2.53 Hz, | H} 8.95 (5, | H); MS (ES]) 584,

(3-{4-(1 H-pyrazol-1-yhbenzylj-d-chloro-2-methoxy-8-methylquinolin-6 -yl 4-chlorophenyli(l -
methyl-1 A-imidazol-5-ylymethanol was purified by HPLC (550 gram Chiralpak AD 20 uM
columm-diacel}, 5¢:50 ethanol eluent, 80 mi/minute, 240 nm wavelength) to give 2 enantiomers.
The first cluting enantiomer was Example 288: 'H NMR (400 MHz, MeOH-dy) § ppm 2.67 (s,
IHI3S54-368 00, 4H) 4106, 3 H) 434 (6, 2649, J=2 27 He, LH) 666 (5, 1 Y 7.29 -
TAT (m, 6 HY 7.50 - 7.65 (o, 3H 768 (5, | H) 7.94 (s, 1 ) 813 (4, J=2.53 He, 1 I 830 (s, ¢
H) and the second eluting enantiomer was Example 28C: 'H NMR (400 MHz, MeOH-ds) 5 ppm
2688, 3H)3.64 (.3 HI410(s, 3 HI 434 (5.2 H1643-653(m, L H)6.74 (s, L H)7.29-747
(m, 6 H}7.52-7064(m, 3H)7.68 (s, 1 H} 7.95 (s, | H)&.14{d, I=2.02 Hz, 1 H) 8.67 {5, 1 H).

Example 28Ac {3-(4-(A H-Pyrazol-1-vhibenzylh-4-chloro-2-methoxy-8-methyviguinolin-6-

yhi{1-methyi-1 H-imidazel-S5-yD(6-(trifluoromethypyridin-3-yvhimethaneol

r-Butyllithinm (1.6 M in hexane; 1.84 mL, 2.936 mmol) was added dropwise to a suspension of
the 3-(4-(1 H-pyrazol-1-vlibenzyl}-6-bromo-4-chlorg-2-methoxy-8-methylquinoline (1 g, 2.26
nunol, Intermediate 19: step by and {$-methyl-1H-imidazol-5-y}{6-(triftuoromethyhpyridin-3-

yvhmethanone {0.63 g, 2.49 mmol, Intermediate 36: step ¢ indry THF (23 mijat-78 “Cover a
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2 minuie period. Afier coraplete addition stirring was continued at -78 °Cfor 10 minutes then
warmed in an ice bath to 0 "C. The mixture was stirred for 1 hour then quenched with saturated
agueous NHyCl and warmed to room temperature. After stirring for 10 minutes layers were
separated and the agueous layer extracted with EtOAc. The combined organic exitracts were
dried over NapySQy, filtered, evaporated in vacuo and chromatographed (0 - 5% MeOH in
acetonitrile) to provide the title compound as an amorphous solid. "H NMR (400 MHz, DMSO-
ds) S ppm 915 (s, 1H), 8.84 (4, J=2.0 He, IH}, 841 (d, ] =2.5 He, 1H), B.00 - 8.07 (m, 1H},
792 -7.99 (m, ZH), 7.87 (s, 1H}, 772 (d, § = 8.6 Hz, 3H), 7.57 (s, 1H}, 7.33 (d, J = 9.1 Hz, 2H),
7.16 (s, 1H), 6.40 - 6.59 {m, 1H}, 4.29 (s, 2H), 4.07 {5, 3H), 3.53 (5, 3H) 2.65 {s, 3H); MS (ES})
619.

{3-{4-{1 H-pyrazol- L -yl}benzyl}-4-chioro-Z-methoxy-¥-methylquinolin-6-vi}{ { -methvi-1 H-

imidazol-5-yvI}6-(trifluoromethylipyridin-3-yhmethano!l was purified by HPLC (Chiralpak AD
columm, 250 gram, 50:50 % methanol:ethanol as elucnt, 80 mL/minute, 265 nm wavelength) to
give 2 enantiomers, The first eluting enantiomer was Example 29B: 'H NMR (400 MHz, CDCl)
& ppm 8.82 (br. s, 1H), 7.82 - 799 {;n, 3H), 7.63 - 7.71 (m, 2H}, 755 (d. J =7.1 Hz, 2H), 732 -
745 {m, 4H), 6.41 {d, J = 13.1 Hz, 2H), 4.54 (br. 5., 1H), 4306 (s, 2H), 4.09 (s, 3H}, 3.37 (s, 3H),

2.63 (s, 3H) mass caled. CyHpClFNGG,, 619.04; m/z found, 6192 and the second eluting

enantiomer was Exampie 29C: "H NMR (400 MHz, CDCL) & ppm 881 (d, J = 2.0 Hz, 1H]),
795 (s, 1H), 7.86 - 7.93 (m, 1H), 7.84 (d, J =20 He, 1H), 7.61 - 7.73 (m, 2H), 7.55(d, I = 8.6
Hz, 2H), 7.41 (s, 1H), 7.306 - 7.38 {m, 3H), 6.28 - 6.52 (m, 2H}, 4.&3 (br. 5., 1H}, 430 (5, 2H},

4.09 {s, 3H), 3.37 (s, 3H), 2.63 (8, 3H) mass caled. CypHoeClFiNgD,, 619.04; my/z found, 619.2.

Example 30:  (3-@-(1H-Pyrazei-1~-yhbeneyl)-2 4-dichloroguinolin-6-yUbis(1-methyl-1H-

imidazol-S-vhmethanol*TFA
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To a solution of S-brome-i-methyl-1H-imidazole (0.084 g, 6.519 myol} in DCM (5 mL) was
added ethy! magnesium bromide (0.173 ml, 8.519 mmol; 3M in diethyl sther} dropwise over a4
10 minute period. The resulting cloudy mixture was stirred at room terperature for 20 minates,
cooled in an ice bath to § °C and (3-(4-(1H-pyrazol-1-yhbenzyl)-2 4-dichloroquinolin-6-yij(1-
methyl-t H-imidazol-5-ylymethanone (.12 g, .26 mmol, Intermediate 20: step d} dissolved in
THE {3 mb) was added. The cold bath was removed and the reaction mixture stirred at room
temperature for 10 minutes then heated in a 60 °C oil bath for 8 hours. Water was added
followed by 6M aqueous HCL to a neutral pH. The agueous mixture was extracted with DOM (2
%). The combined DCM extracts were dried over Nay 5Oy, filtered, concentrated under reduced
pressure, chromatographed {0 — 10% MeOH in CHCLL) then further purified by Gilson HPLL
(H,O/mcctonitrile/1% TFA) to afford the title compound as a white solid. 'H NMR (400 MHz,
MeOH-ds} dppm 3.81 (5, 6 H) 463 (5, 2 H} 651 (s, T H} 7.13 (s, 2 HY 7.35 (d, J=8.59 Hz, 2 H)
758 - 7.81 (m, 4 H)Y 811 (d, J=9.09 Hz, | H) 8.17 {d, J=2.53 Hz, | H) 8.49 ¢d, J=2.53 Hz, | H)
&.85 (s, 2 H); MS {ESI) 544,

Example 31: {4-Chloro-2-methoxy-3-{4-{methvisulfonyDbenzyDguinolin-6-yh4-
chlorephenyD(i-methyl- 1 H-imidazel-S-vimethanolsTFA
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To a solution of S-bromo-l-methyl-1H-imidazole (¢.074 g, $.46 mmol) in DCM (5 mL) was
added ethyl magnesium bromide (0.153 mb, 0.46 mmol; 3M in diethyi ether} dropwise over a 10
minute period. The resulting cloudy mixture was stirred at room temperature for 20 minutes,
cooled in an ice bath to 0 °C and (4-chlore-2-methoxy-3-(4-(methvlsulfonyhbenzyhiquinolin-6-
yh{(4-chlorophenylimethanone (0.10 g, 0.20 mmol, Intermediate 22: step b} dissolved in THF (3
mL}y was added. The c¢old bath was removed and the reaction mixture stirred at room temperature
for 10 minutes then heated in an &0 °C oil bath for 16 hours. The mixture was cooled to room
temperature, H;O added followed by 6M aqueous HCL o a neutral pH. The aqueous mixture was
extracted with DCM (2 x). The combined DUM extracts were dried over Nap8Qs, filtered,
concentrated under reduced pressure, chromatographed (0 — 10% MeOH in CH,Ch) then further
purified by Gilson HPLC (Hy,O/acetonitrile/1% TFA) to afford the title compound as a white
solid. "H NMR (400 MHz, DMSO-dg) 8 ppan 3.17 (s, 3 H) 3.53 (s, 3 H) 4.03 (s, 3 H) 4.36 (br. s,
2H)6.96 (s, | H) 7.38 (d, F=8.59 Hiz, 2 H) 7.48 (1, J=8.84 Hz, 4 H) 7.55 - 7.68 (m, 2 H) 7.76 -
794 (m, 3 H) K11 (s, 1 H) 9,12 (br. s., 1 F): MS (BST) 382

Example 32: (-Chlovophenv(3,4-dicklore-3-{thiophen-2-yvimethyhquinolin-6-yD{pyridin-
S-yiimethanoleTFA

Ju—
e}
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The title compound was  propared by substituting  6-bromo-2.4-dichloro-3-(4-
chlorobenzyliquinoline (Intermediate 3¢ step ¢} with 6-bromo-2.4-dichloro-3-(thiophen-2-
vhimcthyhquinoline {(Intermediate 9: step ¢} then following the procedure described for the
preparation of Example 2. 'H NMR (400 MHz, DMSO-ds) 8 ppm 4.61 (5, 2 H) 6.90 - 6.99 (m, 2
Hy 709 -727(m, T HY 733 -739{(m, | H} 743 (4, J=6.06 Hz, 4 H} 7.62 - 769 (m, 1 H} 7.77
(dd, 1=8.84, 227 Hz, 1 H) 7.93 - .06 (m, 2 H) 8.15{(d, I=2.02 Hz, 1 H) 8.63 {s, 1 H) 8.68 (d,
J=4.55 Hz, 1 H); MS (ESI) 511.

Example 33A: {3-{4-(1H-Pyrazol-1-vl}beazyl)-d-chiore-2-methoxyquinolin-6-yh{4-
chlorophenyD(1-methyl-1#-imidazol-S-yDhmethans]

v

A solution of #-Buli (2.3 M in hexanes, 2.67 mbL, 6.66 munol) was added dropwise by syringe o
a solution of 3-(4-{1 H-pyrazol-1-ylibenzyl}-6-bromo-4-chloro-2-methoxyquinoline (3.00 g, 7.00
munol, Intermediate 16) in dry THF (80 mb) at —78 °C. After 3 minutes, a sohution of (4-
chiorophenyD{ L-methyl-1H-imidazol-S-yDimethanone (1.65 g, 7.48 mmol, Intermediate 1: step b)
in dry THF (80 mL) was added dropwise over the course of 3 minutes, The reaction mixture was
stirred for 10 minutes at —78 °C, then the reaction flask was removed from the cooling bath,
After 10 minutes, the reaction flask was placed into an ice-water bath.  Afier 30 minutes,
saturated aqueons ammonium chloride solution (10 mb) was added. The biphasic mixture was
warmed o roorn temperature then partitioned hetween half-saturated aqueous amyuonium
chioride solution {300 L) and ethyl acetate (300 mL}. The lavers were separated. The agqueous
layer was extracted with ethyl acetate (150 mi). The organic layers were combined. The
combined solution was dried with sodium sulfate. The dried sohution was filtered and the filtrate
was concentrated. The residue was purified by flash column chromatograpby (silica gel, 20%
acetone-dichioromethane imtially, grading to 100% acetone)} to provide the title compound as an

off-white solid. 'H NMR (500 MHz, CDClz) 6 ppm 8.11 (d, J= 2.1 Hz, TH), 7.85 (4, J = 2.5 Hz,
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1H), 7.79 (d, /= 8.7 Hz, 1H), 7.68 (d, J = 1.7 Hz, 1H), 7.58-7.54 (m, 2H), 7.534-7.51 (m, 1H),
7.40-7.34 (m, 3H), 7.33-7.27 (m, 4H), 643 (1, S =21 Hz, 1H), 641638 {(m, 1H), 4.31 (s, 2H),
4.08(s, 3H), 3.72 (s, 1H}, 3.38 (5, 3H). MS (ESI): mass caled. CyHysCLNsO,, 569.1; m/z found,
570.1 [M+H]'.

(3-{4-(1 H-pyrazol-1-yhbenzyl}-4-chloro-2 -methoxyguinolin-6-vii{d-chlorophenyl ¥} -methyl-
LH-imdazol-5-yhimethanol was purified by HPLC (Chiralpak AD column, 500 gram, 41 cm x 5
cro, ethanol eluent, R0 mi/minute, 230 om wavelength} to give 2 enantiomers. The first cluting
cnantiomer was Example 33B: 'H NMR {400 MHz, CDCl) 8 ppm 8.11 (d, J= 2.1 Hz, 1H),
7.84(d, F=24He, 1H), 7.78(d, J =88 Hz, TH), 768 {d, J = 1.7 Hz, 1H), 7.60-7.48 {m, 3H),
7.43-7.27 (m, 7TH), 6.50-6.31 (m, 2H), 4.31 {5, 2H), 4.08 (s, 3H), 3.77 (s, 1H), 3.38 (s, 3H). MS
(EST): mass caled. CuHopsChNsGa, 569.1; w/z found, 570.1 [M+H] and the second cluting
cnantiomer was Example 33C: 'H NMR (400 MHz, CDCL) 8 ppm 8.10 (d, J = 2.1 Hz, 1H),
7.85(d, =25 He, 1H}), 7.79(d, F= &7 Hz, 1H), 7.68 (¢, J= 1.7 Hz, 1H), 7.60-7.49 (m, 3H),
7.43 (s, TH), 7.40-7.27 {m, 6H), 6.50-6.34 {m, 2H}, 4.31 (s, 2H}, 4.08 (s, 3H}, 3.55-3.24 (br s,
1H), 3.40 (5, 3H). MS (ESH: mass caled. CrHasCLN:O,, $69.1; w/z found, 570.1 [M-+H}".

FExample 34: 3-(4-(1H-Pyrazoel-1-vbenzy-2 4-dimethoxyguinolin-6-y 14~
chlorophenyD(1-methyl-1 H-imidazol-S~vDmethanolvTFA

The title compound was prepared by  combining  {3-{4-{1H-pyrazol-i-vhbenzyl)-2 4~
dichloroquinolin-6-vij{4-chlorophenvhi{ i ~-methyl- t H-imidazol-5-vlimethanoleTFA (0058 g,
$.101 romol, Example 11} and a 0.5 M sodium methoxide in MeOH solution (3.027 mL, 1.513
mmel) in a sealed tube and heating at 80 °C for 16 hours. Solid sodiuvm methoxide {(0.016 g,

0.303 mumol} was then added and heating was continued at 80 °C for an additicnal 16 hours,
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cooled to room temperature then poured into ice HyO. Stirring was continued while warming to
rootn temperature. The solid precipitates were collected, dried and purified by Gilson HPLC
(H.O/acetonitrile/1% TFA) to afford the title compound. 'H NMR (400 MHz, DMSO-ds) 8 ppro
355(s,3H)383¢(s, 3 H)399(s, 3 H} 408 (3,2 H}6.51 {s, 1 H)6.98 (s, 1 H} 7.30 (d, 5=8.07
Hz, 2HY738{d, }=831 Hz, 2H} 746 - 756 {m, 4 H} 7.65 - 7.74 {;m, 3 H} 7.82 {d, J=8.56 Hz, 1
Hy 7.86 (s, 1 H) 8,40 (s, 1 H) 9.14 {5, 1 H}; MS (ES{) 566.

Example 38A: (G-{d-(1 H-Pyrazol-1-vhbenzyl-4-chloro-2-methoxyquinolin-6-v1){1 -methyl-
1H-imidazol-S-yD{6-(iriflusromethyDpyridin-3-yDmethansl*TFA

The title compound was prepared by substituting (4-chlorophenvl i1 -methyl-1H-imidazol-5-
vhmethanone  with  (1-methyl-1 H-imidazol-5-yD{6-(rithaoromethyDipyridin-3-vimethanone
{Intermediate 36: step Cland then following the procedure described for the preparation of
Example 33A. 'H NMR (400 MHz, CDCL) & ppm 8.82 (4, = 2.1 Hz, 1H), 8.14(d, /= 2.1 Hz,
1H}, 790 (dd, F =83, 2.2 He, 1H), 7.87-7.79 (m, 2H), 7.70-7.61 {m, 2H), 7.60-7.50 (m, 3H),
740 (s, 1), 7.38-7.32 (m, 2H), 6.48-6.38 {m, 2H), 4.31 (s, 2H), 4.18 (s, 1H}, 4.09 (s, 3F), 3.38
(s, 3H). MS (ESI): mass caled. C3 HCIFNGO,, 604.2; nvz found, 605.2 [M+H]"

{3-{4-(1 H-pyrazol-1-vhbenzyl}-4-chloro-2-methoxvguinolin-6-yi){ T -methyl- 1 H-imidazol-5-
yio-(triflucromethyDpyridin-3-ylimethanol was purified by HPLC (Chiraipak AD column, 500
gram, 41 ¢m X 3 ¢m, ethanol eluent, 80 mL/minute, 242 nm wavelength) to give 2 enantiomers.
The first eluting enantiomer was Examaple 35B: 'H NMR (500 MHz, CDCl) & ppro 8.82 (d, J =
20 Hz, 1H}, 813 ¢d, F=2.2 Hz, 1H}, 7.93-7.88 {m, 1H), 7.85(dd, £= 2.5, 0.7 Hz, 1H}, 7.82 (d,
J = 8.6 He, TH), 7.70-7.63 (o, 2H), 7.59-7.51 (m, 3H}, 7.45 {s, 1H), 7.38-7.33 {m, 2H), 6.50-
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6.36 (m, 2H), 4.31 (s, 2H), 4.09 {5, 3H), 4.01 (s, 1H), 3.39 (s, 3H). MS (ESD: mass caled.
CyHoClENGD,, 604.2; mv/z found, 6052 {M*!“Hr and the second cluting cnantiomer was
Example 35C: "H NMR (300 MHz, CDCly) Sppm 8.82 (4, F =22 Hz, 1H), 8.13(d, J=2.1 Hz,
1H}, 7.94-7 88 (m, 1H), 7.86-7.84 (m, 1H), 7.83 (d, F = 8.8 Hz, 1H), 7.70-7.64 (m, 2H), 7.58—
751 (m, 3H), 747 (s, 1H), 7.39-7.33 (m, 2H), 6.47 (s, 1H), 6.44-6.42 (m, 1H), 4.31 (s, 2H),
4.09 (s, 3H), 3.84 (s, 1H}, 3.40 (s, 3H). MS (ESI): mass caled. CoyHoyClIF NG, 604.2; w/z
found, 6052 [M+H]".

Example 36A: (3-(Benzolblthiophen-2-vimethyD-4-chioro-2-methoxyguinelin-6-yiy4-

chlorophenyD{(1-methyl-1H-imidazol-5-yhmethans!

The title compound was prepared by substituting 3-(4-(1 H-pyrazol-L-yhbenzyl-6-bromo-4-
chloro-2-methoxy-&methylquinoline (Imtermediate 19 step b) with 3-(benroibjthiophen-2-
yimethyh-6-bromo-4-chioro-2-methox yvquinoline (Intermediate 23) then following the procedure
described for the preparation of Example 28A. 1H NMR (400 MHz, McOH-d4) § ppm 345 (s, 3
Hy 400, 3453, 2H) 626G, E Y TOR(, L 715-729 (0, 2 H) 731 - 743 (m, 4 H)
T56-777(m, 4 HY 783 (d, [=0.09 Hz, 1 H} 8.11 (5, 1 H): MS (ESI; 560,
{3-{benzo[blthiophen-2-yimethvi-4-chioro-Z-methoxyquinolin-6-vl{4-chlorophenyl{ L-methyl
1 H-imidazol-5~-yhmethanot was purified by HPLC (250 gram Chiralpak AD 20 pM column-
diacel), 50:50 cthanol:MeOH cluent, 80 mL/minute, 240 nm wavelength) to give 2 enantiomers.
The first eluting enantiomer was Example 368: 'H NMR (400 MHz, CDCL) & ppm 3.41 (s, 3 H)
414 (s, 3 H) 4.52 (s, 2 H) 6,42 (s, F H) 7.09 (s, 1 H) 7.17 - 7.37 (m, 8 H) 7.47 - 7.59 (m, 1 H)
763 (d, }=7.58 Hz, | HY 7.70 (d, }=8.08 Hz, 1 H) 7.79 {d, }=8.59 Hz, | H) 808 (5, | H); MS
(EST) 560 and the second cluting enantiomer was Example 36C: 'H NMR (400 MHz, CDChL) &

Ju—
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ppm 3.50(s, 3 HI 415 (s, 3 Y4582 (s, 2H) 045 (s, 1 ) 710 (s, L Y718 -727 (m, 4 HY7.28 -
739 {m, 4 B) 749 -75%(m, 1 H) 763(4, =707 He, 1 H) 7.70 (4, I=8.08 Hz, 1 H) 7.81 (4,
=839 He, 1 H) 8.06 (d, J=2.02 Hz, 1 H); MS (EST) 360,

Example 37A: {3-(Benzolbthiophen-2-vimethvi}-4-chioro-2-methoxyguinelin-6-yH(1-
methyi-1 H-imidazol-5-yH{6-{triffuoromethyDpyridin-3-yhmethanePTFA

The tfitle  compound was  prepared by  uwsing  (b-methyl-1H-imdarzol-5-y1i{6-
{trifluoromethylipyridin-3~-yDmethanone  {Intermediate 36: step C) i place of (4
chioropheuyl){ 1-methyl-1 H-imidazol-5-vhmethanone then following the procedure described for
the preparation of Example 36A. "H NMR (400 MHz, DMSO-de) 8 ppm 3.53 (s, 3 H} 4.10 (5, 3
Hy452 (6, 2y 712 (s, T Y 722 (5, T HY 723 - 736 (m, 2 HY 759 - 7.67 (m, t HY 772 (4,
J=BO08Hz, L H) 784 {(d, J=758Hz, L H) 788 -7.99 (m, 3 H} 8.00 - 8.07 {m, 1 H} 819 (s, 1 H}
883 (s, 1 H)%.12 (s, 1 H); MS (ESD 595.
{3-{benzo{b]thiophen-2-ylmethyl}-4-chloro-2-methoxyquinolin-6-y{(1 ~-methyl-1 H-imidazol-5-
yHo-(trifluoromethyDpyridin-3-ylimethanol was purified by HPLC (Chiraipak AD column, 550
gram, 20 uM} cthanol cluent, 88 mi/minute, 240 nm wavelength) to give 2 enantiomers. The
first eluting cnantiomer was Example 378: 'H NMR (400 MHz, McOH-d;) 8 ppm 3.47 (s, 3 H)
433 (6,3 H) 454, 2H)634be. s, 1 H} 709G, 1 HD7.05-732 (i, 2H} 7.57 - 7.77 (1, 4 H)
708 ~793 (m, 2 H) 799 (d, I=657 Hz, I H) RI7 {d, J=2.02 Hz, | H} 878 (3, 1 H) and the
second cluting enantiomer was Exumple 37C: 'H NMR (400 MHz, MeOH-dy) 8 ppm 3.47 (s, 3
Hy413 6,3 W) 454 3, 2627 -642(br.s, T D709 (5, T} 716 - 730 (m, 2 H 7.56 - 7.78
(m, 4} 7.79-791 (m, 2H) 8.00{4, I=8.08 Ha, L S 17 (s, T FD) 878 (s, 1 H}.
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Example 38: {4-{(3-(4-(1 H-Pyrazol-1-vi)benzyl}-4-chioro-2-methoxyquinolin-6-vij(4-

Huorophenyii{bvdroxy)methyhipiperidin-i-vijethanone

The title compound was prepared by  substituting  {6-methoxypyridin-3-vi}thiazol-5-
viymethanone  {(Intermediate 15y with  1<{4-(4-fluorcbenzovpiperidin-i -yliethanone
{Intermediate 24} then following the procedure described for the preparation of Example 20A. 'H
NMR (400 MHz, CDChi S ppm 128 - 144 (m, 2 HY 158 - 1.7 ¢m, 2 HY 2.05 (5, 3 H} 2.51 -
265(m, TH}2.72(br. s, TH)3.00-3.19(m, T H}3.73-3.92(m, TH}4.09(, 3 H} 432, 2 H)
460-479(m, I Hy 644 (3, 1 HY 701 {t, =859 Hz, 2 H} 7.36 (d, J=8.5% Hz, 2 H} 7.49 (dd,
=834, 531 Hz, 2H) 7.56 (d, J=8 59 Hz, ZH) 7.65 {br. s, L H}7.69 (s, L ) 7.79 - 789 (m, 2 H)
8.26 (s, 1 H); MS{ESH) 599,

Example 39: 3-(4-(1 H-Pyrazol-1-yhbeneyhi-d-chloro-2-methoxyguineln-6-yDH{4-

flueropheny}pyridin-3-yDmethanol

A solution of #-Buli (2.5 M in hexanes, 0.095 mL, 0.238 mmol) was added dropwise by svringe
to a solution of 3-(4-(1H-pyrazol-1-vhbenzy-6-bromo-4-chlore-2-methoxyquinoline (105.5 mg,
§.246 mmol, Intermediate 16} in dry THF (2.5 mL) in a dry ice-acctone bath. After 1.3 minutes,

a solution of commercially available (4-fluorophenyl)pyridin-3-yviimethancne {58.7 mg, (.292
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munol) in dry THEF (0.2 mL) was added dropwise. The reaction mixture was stirred for 5 minutes
in a dry ice-acctone bath, then the reaction flask was placed into an ice~-water bath. After 10
minutes, the mixture was warmed to room temperature and the reaction was quenched with
methanol and water.  The mixture was pertitioned between water and cthyl acetate.  The
separated aqueous phase was further extracted with cthyl acetate.  The organic phase was dried
(Na,80y), filtered, and concentrated.  The crude produet was purified by flash columon
chromatography (silica gel, 10-50% LtOAc-Hexanes followed by 0-10% MeOH-DCM) to
provide the title corapound as a white solid. 'H NMR (406 MHz, CDCl) 8 ppm 8.50 — 8.48 (m,
THY, 843 (dd, J=48, 1.6 Hz, 1H), RO2{d, /=21 Hz, 1H), 783 (d, /=24 He, 1H), 777 (4, J
=8.8 Hz, 1H), 7.67 - 764 (m, 2H)}, 755 -7.52 (m, 2H), 750 (dd, /=88, 22 Hz, 1H), 733 (d, J
= §.6 Hz, 2H). 7.26 - 7.20 ¢m, 3H), 7.03 - 6.96 (xn, 2H), 6.42 — 6.40 (m, 1H), 4.28 (s, 2H), 4.07
{s, 3H).; MS m/e 551.2 [M+H] .

Example 46 (3-d-(1H-Pyrazel-l-vhbenzylh-4-chloro-Z-methoxyguinelin-&-yipyridin-3-
yh{d-(triflucromethylphenyDmethanel

A solation of #-Buli (2.5 M in hexanes, 0.07 ml, 0.175 mumol} was added dropwise by syringe
to a solution of 3-(4-(1H-pyrazol-1-vl}benzyl}-6-bromo-4-chloro-2-methoxyvquinoline (75.9 mg,
0.177 wmol, Intermediate 16) in dryv THY (3 mb) in a dry ice-acctone bath. After 1.5 minutes, a
solution of pyridin-3-vi{4-(rifluoromethyliphenyhmethanone (480 mg, €191 mmol,
Intermediate 26: step b in dry THF (0.2 mL} was added dropwise. The reaction mixture was
stirred for 5 minutes in o dry ice-acctone bath, then the reaction flask was placed into an ice-
water bath. After 10 minutes, the mixture was warmed to roorn temperature and the reaction was

quenched with methanol and water, The mixture was partitioned between water and ethyl
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acetate. The separated agueous phase wag further exiracted with ethyl agetate,  The organic
phase was dried (Na,5Qy}, filtered, and concentrated. The crude product was purified by flash
column chromatography (silica gel, 10-50% EtOAc-Hexanes) to provide the title compound as a
white solid. "H NMR (500 MHz, CDCL) & ppm 8.51 (d. /=22 Hz, 1H), 848 (dd. /=428 14
He, 1H), 802(d, J=2.1 He, 1H}, 783(d, J=24 Hz, 1H),7.79(d, /=88 Hz, 1H),7.66(d, J=
L6 Hz, TH)Y, 7.66 = 7.63(m, 1H), 759 (4, J=84Hz, 2H), 7.54 (4, J=R85Hz, 2H), 749 {dd, J =
88,22 He, iH), 7464(d, 7=83 Hz, 2H), 734 (d, J= 85 Hz, 2H), 7.26 = 723 (m, 1H), 642 {1,
J=72.1 Hz, 1H), 4.29 (s, 2H), 4.08 (s, 3H).; MS m/e 602.1 [MHH] .

Example 41: (3-(4-(1H-Pyrazol-1-yhbenzyi-4-chloro-2-methoxyvquinoln-6-yH{(3.4-
dimethoxypheny{pyridin-3-vlimethandd

A solution of »-Buli (2.5 M in hexanes, (.05 mL, 0.125 mmeol) was added dropwise by syringe
to a solution of 3-(4-(1H-pyrazol-1-vlibenzyh)-6-bromo-4-chlore-2-methoxyquineline {32.9 mg,
0.135 mmol, Intermediate 16} in dry THF (2 mL} in a dry ice-acetone bath. After 5 minutes, a
solution of (3, 4-dimethoxyphenyi Wpyridin-3-ylimethanone {32.9 mg, 8.135 mmol, Intermediate
27 step by in dry THF (0.2 mL) was added dropwise. The reaction mixture was stirred for 5
minutes in a dry ice-acetone bath, then the reaction flask was placed into an ice-water bath.
After 10 minutes, the mixture was warmed to room temperature and the reaction was guenched
with saturated ammonium chloride.  The mixtore was partitioned betwoen water and ethyl
acctate. The separated agueous phase was further extracted with ethyl acetate. The organic
phase was dried (NayS0y), filtered, and concentrated. The crude product was purified by flash

column chromatography {silica gel, 20-100% EiOAc-Hexanes} to provide the title compound as
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s white solid. 'H NMR (400 MHz, CDCL) 8 ppm 8.61 (d, J= 1.8 Hz, 1H), 8.53 (dd. J= 4.8, 1.6
Hz, 1H), 8.10 (4, J= 2.0 Hz, 1H), 7.85 (4. J=2.4 Hz, 1H), 7.79 (d, /= 8.8 Hz, 1H), 7.69 (di, J =
8.0, 2.0 Hz, 2H), 7.57 - 7.52 {m, 3H), 7.35 (d, J = 8.6 Hz, 2H), 7.29 — 7.25 (m, 1H), 6.91 (d, J =
2.2 Hz, 1H), 6.79 (d, J = 8.5 Hz, 1H), 6.66 (dd, = 8.4, 2.2 Hz, 1H), 6.44 — 642 (m, 1 H), 4.31 .
OH), 4.08 (s, 3H), 3.88 (s, 3H), 3.76 (s, 3H).; MS m/e $93.2 [M+H]",

Example 42 53-(4-(1H-Pyrazol-1-yhbenzyl-4-chloro-2-methoxyguinoelin-6-vii{4-

{dimethyiaminciphenvii{pyridin-3-yhmethanol

The title compound was prepared analogously to the method in Example 41 using (4-
{dimethviaminophenyl)pyridin-3-ylimethanone  {Intermediate 28: step b} in place of (3.4-
dimethoxyphenvi}pyridin-3-yljmethanone (Intermediate 27: step b), except the crude product
was purified using a solvent system of 0-5% MeOH-DCM to provide the title compound as a
white solid.  "H NMR (400 MHz, CDCLy) 8 ppm 8.64 (d, /=23 Hz, 1H), 852 (dd, S =48, 1.6
Hz, 1H), 8.15{d, J=2.1 Hz, 1H),785(d, /=24 Hz, 1B, 777 (d, J= 88 Hz, 1H),7.75- 770
{my, 1H), 7.69¢(d, J=16 Hz, 18}, 758 - 7533 (m, 3H), 735{(d, /=85 Hz, 2H), 724 (d, J =47
Hz, 1H), 7.07 {d, /=89 Hz. 2H), 6.66 (d. .7 =89 Hz, 2H}, 6.44 - 6.41 {m, 1H), 431 (s, 2H)},
4.07 (s, 3H), 2.96 (s, 6HY, MS m/e 576.3 [M+H].

Example 43: 3-(4-(1#H-Pyrazol-1-yiibenzyl}-d-chloro-2-methexvguinelin-6-vii{4-

fuoropheny{(I-methy b1 H-imidazol-S-yDmethanol
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A solution of #-Bulli (2.5 M in hexanes, 0.07 mL, 0.175 mmol) was added dropwise by syringe
to a solution of 3-(4-(1H-pyrazol-1-yl}benzvli-6-bromo-4-chloro-2-methoxyquinoline (75.8 mg,
0.177 mmol, Intermediate 16} in dry THF (3 mL) in a dry ice-acctonc bath, After I minute, a
sohution of {4-fhuorophenyD{1-methyl-1 H-imidazol-3-ylmethanone (37.8 mg, .185 mmol,
Intermediate 29: step b} in dry THF (0.6 mL} was added dropwise. The reaction mixture was
stirred for 5 minuies in a dry ice-acetone bath, then warmed to room temperamure and the reaction
was guenched with methano! and water. The mixture was partitioned between water and cthyl
acetate. The separated agueous phase was further extracted with ethyl acetate.  The organic
phase was dried (Na,S0y), filtered, and concentrated. The crude product was purified by flash
column chromatography (silica gel, (-50% EtCAc¢-Hexanes) to provide the title compound as a
clear foarn. 'H NMR (400 MHz, CDCL) & ppm B12¢d, =21 Hz, 1H), 7.84 {d, J = 2.4 Hz,
1H), 777 (4, S =87 He, 1H), 766 (d, J= 1.6 Hz, 1H), 7.57 - 7.50 (m, 3H), 7.35(d. /= 8.6 Hz,
2H), 734 - 729 {my, 2H), 7.25 (s, 1H), 7.04 - 6.96 {(m, 2H), 645 - 6.40 {(m, 1H), 6.30 (s, 1H]},
430 (s, 2H), 4.08 (s, 3H), 3.34 (s, 3H), MS nve 554.1 [M+HT.

Example 44: (3-(4-(1H-Pyrazol-1-yhbenzyl-4-chiore-2-methoxyvguinelin-o-v(3.4-

dichlorophenyl{pyridin-3-yhmethanol
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A solution of #-Buli (2.5 M in hexanes, 0.07 mL, 0.175 mmol} was added dropwise by syringe
to a solution of 3-(4-(1H-pyrazol-1-yhbenzyi -6-bromo-4-chloro-2-methoxyguinoline (78.6 mg,
0.183 mmol, lntermediate 16) in dry THF (3 mL) in a dry ice-acetone bath. After | minute, a
solution of (3,4-dichlorophenyl){pyridin-3-yhimethanone (50.2 rog, $.199 mmol, Intermediate 30
step b} in dry THF (0.2 wml} was added dropwise. The reaction mixtare was stirred for 10
minutes in a dry ice-acctone bath, then the reaction flask was placed into an ice-water bath.
After 20 minutcs, the mixture was warmed to room temperature and the reaction was quenched
with methanol, The mixture was partitioned between water and cthyl acctate. The scparated
aqueous phase was further extracted with ethyl acetate. The organic phase was dried (Na, SOy},
filtered, and concentrated. The crude product was purified by flash column chromatography
(silica gel, 0-50% EtOAc-Hexanes) to provide the title compound s a clear oil. 'H NMR (400
MHz, CDCLY S ppm 837 (d, =20 He, 1H), 832(dd, /=48, 14 Hz, 1H), 8.01 (4, J=2.1 Hz,
1H), 781 (dd, 7=2.5,04 Hz, 1H), 7.75(d, =88 Hz, 1H), 7.64 - 7.58 (m, 2H}, 7.53 - 748 {m,
2HY, 746 (d, 7=22 He, 1H), 744 (dd, /= 8.8, 2.2 Hz, 1H), 7.34-7.30 (o, 3H), 7.17 {dd, J=7 R,
4.7 Hez, 1H), 7.06(dd, F=84,2.2 Hz, 1H), 639 (dd, /=24, 1.9 Hz, 1H), 426 (s, 2H}, 4.07 (s,
3H); MS m/e 601.1 [M+H]

Example 45; (3-(4-(1#-Pyrazel-i-yiibenzyl)-2.4-dichloroguinolin-6-yI}{4-
chlorophenyD(pyridin-3-yhmethanol
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A suspension of 3-{4-(1{-pyrazol-1-yiibenzy}-G-bromo-2 4-dichloroquincline (214.5 mg, 0.495
mmoi, Intermediate 6: step ¢y in dry THF (5 mbL) was heated with a heat gun to form a solution.
The sohation was cooled in a dry ice-acctone bath for 2 munutes, then a sohution of #-Buli 2.5 M
in hexanes, 0.18 mbL, 0.45 mmol) was added dropwise by syringe. After | minute, a solotion of
commercially avatlable (4-chlorophenyl}{pyridin-3-ylimethanone (0.117 mg, 0.541 mmol) in dry
THF (0.2 mL) was added dropwise. The reaction mixture was stirred for 5 minugtes in a dry ice-
acctone bath, then the reaction flask was placed into an ice-water bath that was allowed to warm
to room temperature.  The reaction was quenched with saturated ammonium chioride. The
mixture was partitioned between water and ethyl acetate. The separated aqueous phase was
further exiracted with ethyl acetate.  The organic phase was dried (NaySQy), filtered, and
concenirated. The crude product was purified by flash column chromatography (silica gel, 50-
100% EtOAc-Hexanes) followed by reverse-phase chromatography (acetonitrile w/ 0.05% TFA
in water). The free-base product was formed to provide the title compound as a clear oil. 'H
NMR (400 MHz, CDChL) S ppm 850 (s, 1H), 847 {d, /=40 Hz, 1H), 819 (d, J=2.0 Hz, 1H},
796(d, J=8.8Hz, 1), 785(d, J=2.4 Hz, i), 7.68 - 7.62 (m, 3H), 7.60 - 7.55 (m, 2H}, 7.33 -
7.20 (m, TH), 6.44 - 6,41 (m, 1H), 4.52 s, 2H), 4.03 (s, 1H); MS m/e 571.1 [M+H].

Example 46: (3-(4-(1 H-Pyrazol-1-yhbenzyl)-2.4-dickloroguinolin-6-yH(4-

fluorophenyh{pyridin-3-yimethanol
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The title compound was prepared analogously to the method in Example 45 using commercially
available (4-fluorophenyi¥pyridin-3-ylimethanone in place of {(4-chlorophenyl¥pyridin-3-
vhmethanone, "H NMR (400 MHz, CDCLy) & ppm 8.47 (s, 1H), 840 (s, IH), 8.19(d, /=19 Hz,
{H), 794 (d, /=89 Hz, 1H), 7.85(dd, /=12.5. 0.5 Hz, 1H), 7.68 - 7.62 {m, 3H}, 7.58 - 7.54 (m,
2HY, 7.29 (4, J = 8.7 Hz, 2H), 7.26-721 {m, 3H), 7.03 — 6.96 (m, 2H), 642 (dd, /= 2.4, L 9 Hz,

1H), 4.51 (s, 2Hy, MS m/e 5551 [M+H]

Fxample 47 (3-(4-(1H-Pyrazol-1-yhbenzyl)-2,4-dichloroquinolin-&-yi)4-

methoxyphenyD{pyridin-3-yDmethanol

O
N
L

Ci
Crx
NN

The title compound was prepared analogously to the method in Example 45 using (4-

-

B
[\ (/’:

N

methoxyphenyl¥pyridin-3-yImethanone  {(Intermediate  31: step b} in place of (4~
chlorophenyh{pyridin-3-viimethanone. 'H NMR {400 MHz, CDCL) 6 ppm 848 {d, /= 2.1 Hz,
1H), 836 (dd, /=48, 1.5Hz, 1H), 824 (d, J=20Hz, 1H), 792{d, /=¥8 Hz, 1H), 784 (d, J
=25Hz, 1HL 770762 (m, 3H), 7.56 {(d, /= 8.5 Hz. 2H), 728 (4, /= 8.5 Hz, 2H), 7.22 - 7.17
77 741 {m, 2H}, 6.84 - 6,78 {m, ZH), 6.42 - 6.39 (m, J=4.3, 2.1 Hz, 1H)}, 449 (5,

{m, 1H),
77 (s, 3H}.; MBS m/e 567.1 [M+H] .

2H), 3.77
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Fxample 48: 3-(4-(1H-Pyrazob-1-yhbenzyl-2,4-dichlorogquinolin-6-yH{3-

Huorophenyi{pyridin-3-ymethanol

The title compound was prepared analogously to the method in Example 45 using (3-
fluorophenvi}pyridin-3-yhmethanone  (Intermediate  32: step by in place of (4
chloropheny{pyvridin-3-vlmethanone, except that 1.2 equivalents of Intermediate 32 step b and
1.1 equivalents of #-Buli were used relative to 3-{4-{1H-pyrazol-1-yhibenzyl)-6-bromo-2,4-
dichtoroquinoling (Intermediate 6: step ¢). 'H NMR (400 MHz, McOH-d,) § ppm 8.84 (s, 1H),
8.76(d, /=53 Hz, 1H), 846 - 842 (m, 1H}, 827 (d, /= 2.0 Hz, 1H), 8.15(d, J=2.5 Hz, 1H},
201 {d, J=89Hz 1K), 793{dd, /=82,56Hz 1H.L782(dd, J=89,2.1 Hz, 1H}), 769 (d, J
=1.7Hz, 1H), 7.64 (4, J=R6 Hz, 2H), 744 (1d, 7= 8.1, 6.0 Hz, 1H), 731 (d, 7= 8.6 Hz, 2H),
722 - 747 {m, HH), 7277001 {(my, ZHY 651 - 649 (m, [H}, 459 (5, 2H);, MS m/e 5551
[MAH].

Example 49: (3-Benzyl-2,4-dichloroguinalin-6-vi}{4-chlorophenyi{-methyl-1H-pyrazol-4-
yiimethanaleTFA

Ci

A solution of d-iodo-L-methyl-1 H-pyrazole (83.8 mg, 0.403 mmol} in THF (0.8 mL) was added
dropwise under argon to a -72 °C solution of o-Buli (8.156 mL, 0.403 mmol, 2.6 M in hexanc)

in THF (0.5 mL). The resulting mixture was stirred at -72 °C for 25 minutes, and was then
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treated dropwise with a solution of an ingeparable mixwre of (3-benzyl-2 4-dichloroguinolin-6-
yi{d-chlorophenylymethanone (79 mg, 0.185 mmol, Intermediate 33: step d) and ethyl 3-benzyl-
2.4-dichloroguinoline-6-carboxylate (66 mg, 0.183 mmol, Intermediate 33: step ¢y in THF (0.8
mb} and stirred at <72 °C for 30 minutes. The yellow reaction was then allowed to warm to § °C
over 15 minutes and stirred for an additional 15 minutes at 0 °C. The clear amber reaction was
then quenched with 5 M aqueous NHLC (3 mi). The agueous layer was extracted with 4:1
cther/DOM (2 x 3 wl), and the combined organic layers were dried (Na,80,), filtered, and
concentrated. The residue was flash chromatographed with a heptane to 20% EtOAc/heptane
gradicnt and further purified with Ci8 HPLC (20% o [00% CHsON, with 0.1% TFA
throughout) to provide, after Iyophilization, the title compound as a vellow powder. 'H NMR
{400 MHz, CDCL) 8 ppm 8.33 {d, /= 1.96 Hyz, 1H}, 7.59 (4, J = 8.80 Hz, H), 7.69 (dd, J =
1.96, 8.20 Hz, TH}, 748 (s, TH)Y, 7.31 - 738 (m, 4H), 7.16 - 7.31 (m, 6H), 4.53 (s, 2H), 3.96 (s,
3H); MS m/e 507.7 [MAHT

Example 58: (3-Benzyl-2.4-dimethylquinclin-6-yh{d-chiorophenyi}{I-methyl-1H-imidazol
S-yhimethanolTFA

o &

A solution of (3-benzyl-2 4-dimethylquinolin-6-yI)1 ~-methyl-1 H-imidazol-5-yhimethanone {12.4

mg, 8.0349 mmol, Intermediate 34: step d) and 4-chlorciodobenzene (33.3 mg, (.14 mmol) in
THF (0.5 mL)} was stirred at ~-70 °C while #-Buli {(83.9 uyL, 2.59 M in hexane, §.14 mmol} was
added dropwise under argon. The resulting vellow solution was stirred while the dry ice/ether
bath was allowed to warm to room temperature overnight. The clear yellow reaction was then
quenched with 1 M agueous NaHCO; (3 mL) and extracted with EtOAc (I x 53 mL), and the
organic layer was dried (NapSQy), filtered, and concentrated. The residue was purified by CIR
HPLC (20% to 100% CH:UN, with 0.1% TFA throughout) to provide, after Iyophilization, the
title compound as a white powder. 'H NMR (400 MHz, McOH-d;} 3 ppm 9.00 (s, 1H), 8.44 (s,
THY, 815 (d, J= 859 He, 1H), 799 - 8.07 {(m, 1H), 742 - 7.50 {m, 4H3, 7.27 ~ 7.35 (m, 2H),
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725{(d4, /=707 Hz, 1H), 710 (4, /= 8.08 Hz, ZH), 7.00 (s, 1H), 4.48 (s, 2H), 3.6%9 (s, 3H), 2.84
{s, 3H), 2.88 (s, 3H); MS nvc 468.0 [M+H] .

Example 51: 3-Benzyk6-((d-fluorophenyDhydroxyi(l-methyl-1 H-imidazel-5-ylimethyl)-N-

methyl-4-(triflucromethyliquinoline-2-carboxamide

5-Bromo-1-methyl-1H-imidazole {1.36 mL, 0.5 M in DCM over 34 molecular sieves, 0.678
mmol} was treated with EtMgC1 (0325 mL, 2.09 M in THF, 0.678 mmol} dropwise under argon
with stirriog at room temperature over | minuie, and the resulting translucent/semi-opague
reaction was stirred at room temperature for 20 minates. This was treated dropwise over 2
mimites with a sohition of 3-benzyl-6-(4-fluorobenzoy}-Nomethyl-4-{triflucromethyllquinoline-
Z-carboxamide (0.4 mg, 0.194 mmol, Intermediate 35: step ) in BCM (1.2 mL) with stirring at
room temperature, and the resulting orange reaction was immediately stirred at 40 °C for 13
hours. The resulting orange opague mixture was cooled to room temperature, partitionad with 5
M agueous NHCl (3 mb), and the aqueous laver was extracted with DCM (1 x 5 mbLy. The
combined organic lavers were dried (Na;SQOy), filtered, and concentrated. The residue was dry
load flash chromatographed using 2:3 tolugne/acctone (isocratic clution) to vield the title
compound as a pale yellow foam. 'H NMR {400 MHz, CDCI d pom 832 {8, 1H), 788 {d. J=
9.09 Hz, [H), 7.69 (4, J=10.61 Hz, 11), 7.30 - 738 (m, 3H), 7.10 - 7.24 (m, 4H), 6.97 - 7.09 (im,
4H), 6.29 (s, 1H). 4.91 (5, 2H), 3.39 (s, 3H), 2.89 {d, /= 5.05 Hz, 3H); M8 m/e 549.2 [M+H]".
Example 52: (2-Chloro-3-(d-methoxybenzyhguinohn-6-yI{ l-methyl- 1 -imidazol-S-
yhi(thiazol-8-yhmethanol«TFA
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6-Bromo-2-chlore-3-(4-methoxybenzylquinoline {0.200 g, 8.551 mmol, Intermediate 17: step a)
and (1-methyl-14-imidazol-3-yh{thiazol-5-ylmethanone (0.135 g, 8.662 mmol, Intermediate 13}
were combined in dry THF (3 mL), cooled to =78 °C then treated with n-BuLi (0.448 mL, .717
mmol; 1.6 M in hexanes) dropwise. The mixture was stirred for 30 minutes then warmed to 0 °C.
Stirring was continued for | howr then quenched with saturated aqueous NHCl, and warmed to
room temperature. After stivring for 10 minutes layers were separated and the agueous layer
extracted with EtCUAc. The combined organic extracts was dried over NaySOy, filtered,
evaporated in vacuo and chromatographed (G - 100% EtOAc in BCM) to vicld the ntle
compound after further purification using Gilson HPLC methods (H,O/acctonitrile/1% TFAY. 'H
NMR (400 MHz, MeOH-d) o ppm 2.03 (s, L D366 (5, 3 HI 377 (s, 3 HY 419 (5, 2 H) 6.88 (d.
J=E3 Ha, 2HY 714 - 722 (m, 3HY 765 (s, T H)Y 7.86 (. J=8.80 Hz, L H} 791 (s, 1 H) 8.00 (d,
JEREG Hz, T HY 8.07 (3, T HIB.97 (3,1 H) 9.07 (5, 1 H); MS (ED 476,

Example 53: (4-Chlore-2-methosy-3-4-(methylsulfonyDbenzyDguinolin-6-yD{-methy 1 H-

pnidazol-S-y{6-(trifflucromethyDpyridin-3-yDmethanol

Oa /
s

sl
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Isopropyl magnesium chloride LiCl complex (1.3 M in THF, 0.7 mL, 0.904 mmol} was added
dropwise to a solmtion of 5-bromo-Z-(frifluoromethylypyridine (0.2 g, 0.904 yomol) in dry THF 5
mbL} at § °C. The mixture was stirred at 0 °C for five minutes then at room temperature for 30
myinutes. A suspension of {4-chloro-2-methoxy-3-(4-(methylsulfonyhbenzylquinolin-6-yij(1-
wethyl-1 H-imwdazol-5-yhimethanone (3.085 g, 0.181 mwol, Intermediate 38 step by in THF (5
mL)} was added rapidly at 0 °C and the reaction mixture was stirred and allowed to warm to room
temperature. The homogeneous amber solution was stired af room temperature for 4 hours, then
heated at 45 °C for 12 hours. Once cooled the reaction mixture was quenched with saturated
aqueons NH4Cl, diluted with HyO and exiracted with EtOAc¢ (2x). The EtOAc exiracis were
washed with brine, dried (Na;S04), filiered, evaporated in vacuo and chromatographed
{(DCM/MeOH) to provide the title cormpound. 'H NMR (400 MHz, CDCL) 8 ppm 8.80 (s, 1H),
815{(d, J=2.0Hz 1H), 7.87 - 8.00 (m, 1H), 7.78 - 7.87 {m, 3H), 7.65 (d, ] = 8.1 Hz, 1H), 7.57
(d, J=2.0Hz, 1H), 746 (d, J=8.6 Hz, 2H}, 7.32 (s, 1H}, 6.33 (s, 1H), 5.30 (5, 1H}, 4.37 (s, 2H).
4.08 (s, 3H), 3.36 (5, 3H), 3.01 {5, 3H); MS (ES)) 617.9.

Example S4A

{(4-Chloro-2-methoxy-3-(d-(methyisulfonyhbenzyhquinolin-6-yii(d-Huorophenvii{ 1 -methyi-
{H-imidazob-S-yhmethanoblTFA
/

G

2
c

To a solution of (4-chloro-2-methoxy-3-(4-{methvisulfonvhbenzyliquinolin-6- v -methyl-1 H-
imidazol-3-yvhimethanone (0.12 g, 0.233 ramol, Intermediate 38: step b) in dry THF (5 mL) was
slowly added 4-fluorophenyl magnesivm bromide (1 M in THF, 1,15 mL). The mixture was

stirred at room ternperature overnight then at 30 °C for 2 hours, Once cooled, the mixture was
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quenched with saturated aqueous NHLC, ditated with HO and extracted with EtOAc (2x). The
EtOAc extracts were washed with brine, dried (Na;S0y), filtered, evaporated in vacuo and
chromatographed (DCM/MeOH) to provide product that was further purified by HPLC to
provide the title cormpound. 'H NMR. (400 Mz, DMSO-de) 8 ppm 9,12 (br. 5., 1H), R.09{d, I =
20 Hz 1H), 7.88 (d, = 8.6 Hz, 2H), 7.83 (d, § = 8.6 Hz, 2H}, 7.62 (dd, J = 8.6, 2.0 Hz, 1H)},
747 (d, F=8.1Hz 2H), 7.39(dd, J = 8.8, 5.3 Hz, 2H}, 7.21 - 7.30 (m, 2H), 6.93 (s, 1H)}, 4.36 (s,
2H), 4.03 (3, 3H), 3.53 (5, 3H), 3.17 {5, 3H); MS (ESI) 565.9,

{4-chloro-2-mothoxy-3-(4-(methylsulfonyhbenzyhiquinolin-6-vi4-fluoropheny Y 1 -methyi-1 H-
imidazol-5-yhimethanol was purified by HPLC (Chiralpak AD column, 250 gram, 30:50 %
methanol:ethanol as eluent, 80 mi/minute flow rate, 240 nm wavelength) to provide the two
enantiomers. The first cluting cnantiomer was Example 54B: 'H NMR (400 MHz, CDCL) 8
pom 8.03 - 834 (m, 1H), 7.82 (4, = 8.1 Hz, 3H), 7.532 - 7.62 (m, 2H)}, 7.43 - 7.5¢ {m, 2H), 7.30
- 7.39 {m, 2H}, 6.96 - 7.10 (m, 2H), 6.35 - 6.49 (m, 1H), 437 (5, ZH), 4.08 (s, 3H), 3.44 (5, 3H},
3.01 (s, 3H}, mass caled. CooHasTIFN;04S8, $66.03; wm/z found, 566.1 and the second chiting
cnantiomer was Example 54C: 'H NMR (400 MHz, CDCL) 8 ppm 809 (d, = 2.0 Hz, 1H),
797 - 7.86 (m, 3H), 7.52 - 7.62 (m, 2H), 7.47(d, F = 8.6 Hz, 2H), 7.33 {dd, I = 8.6, 5.1 Hz, 2H)},
7.04 (t, ] =86 Hz, 2H), 6.42 (5. IH), 4.37 {s, 21}, 4.08 (s, 3H}, 3.44 (5, 3H}, 3.01 (5, 3H) mass
caled, CrollsCIFN-(4S, 566.05; mv/z found, 566.1.

Example S85A: 3-{4-(1 H-Pyrazol-i~yhibeneyip-4-chloro-6-{(4-chlovophenyhthydroxy il
methyl-1 HimidazokS-yDmethyDguinolin-2-of
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To a mixture of 3-{4-(1H-pyrazol-1-yhbenzyl}-4-chlore-2-methoxyquinolin-6-yHi{4-
chlorophenyl){ T-rocthyl-1 H-imidazol-5-yhmethanol {(0.32 ¢, 0.561 omol, Example 33A) in
methanol (1.5 mL) was added 6.6 M agueous HCl (5 mb). The resulting solution was stirred for
4 days, cooled in an ice bath and agueous NaQOH (3 M) added dropwise to a basic pH. The crude
product was isolated by filtration then chromatographed (10%MceOH in DCM, gradient) to
provide the product, "H NMR {400 MHz, DMSO-de) 8 ppm 12.23 (s, 1H), 8.41 (4, 7=2.5 Hz,
1H), 7.85 (s, 1H), 7.58 - 7.77 (m, 4H), 7.32 - 7.48 (m, 6H)}, 7.28 {d, I = 9.1 Hz, 2H), 6.97 (s, 1H},
631 (d, F=2.0Hz 1H), 6.12 (5, 1H), 4.11 (s, 2H), 3.32 (s, 3H}; MS (ES) 356.

3-{4-{1 H-pyrazol-1-yhbenzyi}-4-chloro-6-({4-chlorophenviihydroxy ¥ 1 -methyl- 1 H-imidazol-3-
yhmethyhaquinelin-2-0f was purified by HPLC {Dhacel OD column, 250 gram, 100 % methano!
ehient, 80 mb/minute, 240 nm wavelength) to give 2 enantiomers. The first ¢huting enantiomer
was Example 88B: 'H NMR (400 MHz, DMSO-de} 8 ppm 12.13 - 12.33 (m, 1H), £.40 (s, 1H),
785 (s, 1H), 7.68 - 7.76 (m, 3H}, 7.65 (5, 1H), 7.38 - 7.45 (m, 4H), 7.32 - 7.37 (i, 1H}, 7.28{d,
J=8.6Hz 2H) 6.96 (5, 1H), 6.51 (5, 1H), 6.12 (s, 1H}, 4.11 {3, ZH}, 3.31 {s, 3H} mass caled.
CaoHz:CpNsGs, 336.45; m/z found, 556.2 and the second eluting enantiomer was Example 55C:
TH NMR (400 MHz, DMSO-dg) 8 ppm 1218 (br. s., 1H), 8.40 (d, § = 2.5 Hz, 1H), 7.85 (s, 1H),
7.67 - 7.74 (m, 3H), 7.65 (s, 1H), 7.37 - 745 {m, SH}, 732 - 737 (m, 1H), 7.28 {d, I = 8.6 Hz,
ZHY, 6.97 (s, 1H), 6.51 €s, TH), 6.12 (s, TH), 4.11 {8, 2H), 3.30 (s, 3H). mass caled.
CrobsCnNsGy, 556.43; m/z found, 556.2

Example 56: (3-(4-(1 H-Pyrazol-1-yhbenzyli-4-chloro-2-methoxy-B-mmethyiguinolin-6-
yhbis(I-methyl-1H-imidazol-S-ylimethanocl

2
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m-Butylithium (1.0 M in hexane; 0.5 mL, §.718 mmol} was added dropwise to a suspension of
the 3-(4-(1H-pyrazol-1-vhbenzyl)-6-bromo-4-chloro-2-methoxy-8-methvliquinoline  (0.29 g,
0.653 mmol, fntermediate 19: step by in dry THF (4 mL} over a 2 minute period at =78 °C. A
heterogencous mixiure of bis{l-methyl-1 H-imidazol-5-vhymethanone (0.14 g, 0.653 mimol,
Intermediate 390 step by in THF (3 mL) was added as a slurry and stirring was continued at -
78 °Cfor 5 minutes. The resulting homogeneous mixture was warmed op to 8 °C and stirred for
10 minutes. The muxture was warmed to reom temperature and saturated aqueons NHCl was
added followed by EtOAc, Ho() was added and layers were separated. The aqueouns layer was
again extracted with EtOAc and the combined organic exiracis washed with brine, dried over
Nap5Qy, filtered, evaporated to dryness. The crude product was purified by chromatography {(10%
MeOH in CHCly, gradient) to provide the title compound. TH NMR. (400 Mz, CDCL) 8 ppm
795 -804 (m, 1H)Y, 7.79 - 789 (m, TH}, 7.65 - 7.71 (m, 1H), 7.50 - 7.60 {m, 2H), 734 - 7.45 {m,
SHG, 7.32 (5, 1H)Y, 6.36 - 6.52 {m, 2H), 431 (s, 2H), 4.10 (s, 3H). 3.53 {5, 6H}, 2.62 (5, 3H). mass
caled. CioHuCINGO,, 554.05; mv/z found, 554.2

Example 87: (d-Chlore-2-methoxy-8-methyb-3-(4-(methyisulfonyhbenzyiiquinelin-6-

yhbis(1-methy-1 H-imidazol-5-ylmethanol-Succinate

To a cold (ice bath} mixwre of 3-bromo-1-methvi-1H-imidazole {0.13 g, .82 mmol) in dry THF
{2 mL}) was added isopropyl magnesium chloride (2M in THF, 0.37 mL, 6.773 mmol} dropwise.
The resulting cloudy mixtare was stirred in the cold bath for 10 minutes and a solution of (4-
chloro-2-methoxy-8-methyl-3-(d-(methylsulfonylibenzyliquinolin-6-y {1 -methyl-1 H-imidazol-
S-yhmethanone (0.27 g, 0.468 mmol, Intermediate 40: step ¢) and LaChL2LiICTH (D86 mL, 6.515

mmol} in dry THF (2 mL) was added slowly. Stirring was continued at § °C for 40 minutes and
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saturated aqueous MNHLCI was added. Water was added and the mixture extracted with EtOAc
{2X). The combined organic ¢xtract was washed with brine, dried over Na,SQO,, filtered, and
evaporated in vacuo. The product was precipitated with acetonitrile and filtered, rinse with
acctonttrile and dried to give the free base of the title compound as a white solid. The title
compound was suspended i THF (1 mL) and succinic acid (1 equivalent} was added. The
resuiting clear homogenecous solution was stirved at room temperature for fiffeen minutes and
solvent removed under reduced pressure to provide the title compound. 'H NMR (400 MTiz,
CDCLY S ppm 8.02 (5, 1HY, 781 (d, F=R86 Hz, 2H), 747 (4, J = 8.1 Hz, 2H)}, 728 - 738 {m,
3H), 6.36 (s, 2H), 435 (3, 2H, 4.02 - 4,14 (my, 3H), 3.50 (s, 6H), 3.01 {s, 3H), 2.60 {s, 3H); mass
caled. CasHogCINSOLS, 566.08; m/z found, 566.2.

Example 584

{34~ 1 H-Pyrazol-1-ylibenzyl-d-chiore-8-fusro-2-methoxyguinolin-6-yi L-methy - 1LH-

imidazol-S-vI6-(triffuoromethyDpyridin-3-yDmethanol

p-Buli (1.6 M in hexanes, 1.45 mL) was added to a mixture of 3-{(4-(1 H-pyrazol-1-ylibenzyh-6-
bromo-4-chloro-8-thiore-2-methoxyquinoling and 3-(4-(1 H-pyrazol-1-yhbenzyl-6-bromo-4-
chloro-2,8-dimethoxyquinoline {0.82 g, 1.781 mmol, Intermediate 41: step b} and (1-methyl-14-
imidazol-5-yh{o-{trifluoromethyhpyridin-3-yhmethanone (0.5 g, 1.96 mmol, Intermediate 36:
step ¢} in dry THF 20 mL} at -78 °C over a 2 minute period resulting in an amber solution.
Stitring was continued at -78 "C for 1{} minutes and the reaction was warmed up to 0 °C resulting

in a pale yellow solution. The mixture was stirred for 40 mingtes, saturated agueous NHL,Cl was
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added and the mixture was warmed to room temperature, Water was added and layers were
separated. The aqueous laver was extracted with BtOAc. The combined organic extracts was
dried over Na,SQy, filtered, evaporated in vacuo and the resulting crude mixture
chromatographed {DCM/3% MeQOH in EtQAc, gradient) to provide the title compounds as a
miixture. Further purification by reverse phase HPLC vielded the above title compound (3-(4-

{1 H-pyrazol-I-ybenzyh-4~chloro-8-fluoro-2amethoxvauinolin-6-y 1Y -methyl- LH-imidazol-5-
yD(6-{trifluoromethylpyridin-3-viimethanol. 'H NMR (400 MHz, CDCL) & ppm 8.81 (s, 1Hj,
779 -7.96 (m, 3H), 7.62 - 7.74 {m, 2H}, 7.56 (4, J = 8.6 Hz, 2H), 7.35 (d, § = 8.6 Hz, 4H}, 6.26 -
6.57 {m, 2H}, 4.31 (s, 2H), 4.060 - 422 (m, 3H), 3.36 (s, 3H); MS (ESI, 623.2.(3-(4-(1 H-pyrazol-
1-yiybenzyl)-4-chloro-8-fluore-2-methoxyguinolin-6-y {1 -methyl-1 H-imidazol-3-y}{6-
(trifluoromethylipyridin-3-yhmethanoel was purtfied by HPLC (Iacel OD column, 6.2%
isopropylaming in acctonttrile, 80 mL/minute, 254 nm wavelength) to give two cnantiomers. The
first cluting cnantiomer was Example S8B: "H NMR (400 MHz, CDCL) 8 ppm 8.71 - 8.90 (m,
1H3, 7.81 - 8.00 (m, 4H3, 7.60 - 7.73 (m, 2H}, 7.56 {d, J = 8.6 Hz, 3H), 7.35 (d, I = 8.1 Hz, 3H),
624 - 652 (1, 1H), 4.31 (s, 2H}, 4.13 (5, 3H), 3.39 (s, 3H1L.623 2 mass caled. Ty Hys CIFaNGO,,
623.0; m/z found, 623.1 and the sccond eluting enantiomer was Example 58C:: "H NMR (400
MHz, CDCLY O ppm 8.83 (br. s, TH), 7.86 (d, J=2.5 Hz, 4H), 7.69 (s, 2H), 7.48 - 7.63 (m, 3H),
735(d, F= 8.1 Hz, 3H), 6.43 (s, 1H), 432 (5, 2H), 4.13 (3, 3H), 3.42 (br. 5., 3H) mass caled.
CaHoClFENgD,, 623 .80: m/z found, 623.2.

Example 59A

{3-{4-(1 H-Pyrazci-1-ylibenzyli-d-chlore-2 8-dimethosyguinolin-6-yH(i -methyl- 1 H-

tmidazol-S-yi6-(trifluoremethyDpyridin-3-yhmethanol
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n-Bula (1.6 M in hexanes, 1.45 mL) was added to a muxture of 3-{(4-( Lif-pyrazol-1-vithenzyvli}-6-
bromo-4-chloro-8-fluoro-2-methoxyquinoline and 3-(4-(1 H~-pyrazol-L-yhbenzyl-6-bromo-4-
chloro-2,8-dimethoxyquinoline (0.82 g, 1781 mmol, Intermediate 41 step by and (L-methyl-1H-
woidazol-3-yD{o-{trifluoromethyDpyridin-3-yhmethanone (0.5 g, 1.96 mmol, Intermediate 36:
step ¢} in dry THF 20 mL) at -78 °C over a 2 minute period resulting in an arnber solution.
Stirring was continued at -78 °C for 10 minutes and the reaction was warmed up to 0 °C resulting
in a pale yvellow solution. The mixture was stirred for 40 minutes, saturated agueous NH4Cl was
added and the mixture was warmed to room temperature. Water was added and layers were
separated. The aqueous layer was extracted with EtOAc. The combined organic extracts was
dried over Wa,SQu, filtered, evaporated in vacuo and the resulting crude mixture
chromatographed (DUM/3% MeQOH in HEiOAc, gradieut) to provide the title compounds as a
mixture. Further purification by reverse phase HPLC yielded the above title compound (3-(4-
{(H-pyrazol-1-ylbenzyh-4-chlore-2, 8-dimethoxygquinolin-6-y1 L -methyl- | H-imidazol-3-yH{6-
(trifluoromethylpyridin-3-yDmethanol. "H NMR (400 MHz, CDCl:) 8 ppm 8.84 (d, § = 2.0 Hz,
THY, 7.80 - 7.98 {m, 2H), 7.58 - 7.72 (wm, 3H), 7.55 {(d, I = R.6 Hz, 2H), 7.33 (d, I = 8.6 Hz, 3H),
7.05 (s, 1H}, 6.42 (5, 2H), 4.31 (3, 2H3, 4.04 - 4.20 (m, 3H)}, 3.95 (s, 3H}, 3.37 (s, 3H); MS (ESH
635.2

(3-{4-(1 H-pyrazol-{-yhbenzyl)-d-chloro-2, 8-dimethoxyquinolin-6-yD{(1 -methyi- 1 F-imidazol-5-
vh{6-{tritflooromethvhpyridin-3-yDmethanol was puritied by chiral HPLC (Diacel OD column,
.2% isopropylaming in acetonitrile, 80 mL/minute, 254 nm wavelength) to give two
enantiomers. Each enantiomer was converted to the succinate salt by addition of succinic acid (1

equivalent} to a suspension of the free base in dry THF. The resulting homogengous mixture was

1§
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stirred for 15 minutes and the solvent was removed under reduced pressure to provide the salt as
an amorphous solid. The first chuting enantiomer was Example $98: 'H NMR (400 MHz,
DMSO-de) 6 ppm 12.21 (br.s,, 2H), 8.80 (s, TH), 840 (4,7 =2.5Hz, tH), 7.80 - 804 {m, 2H),
7.63 - 7.80 (my, 3H}, 7.10 - 7.58 (m, 5H), 6.50 (s, 1H), 6.26 (s, 1H), 4.26 (s, 2H), 3.94 - 4,09 (m,
3H), 3.74 - 3.94 (m, 35, 3.10 - 344 (m, 3H), 2.41 {m, 4H). mass caled. CyyHagCIFNOs.
CaHsOy, 635.04/753.13: mv/z found, 635.2 and the second eluting enantiomer was Example 59C:;
"H NMR (400 MHz, DMSO-d;) & ppm 12.10 - 12.38 (broad s, 1H), 2.69 - 8.87 (m, 1 H}, 8.34 -
&AT7 (m, 1H), 7.84 - €01 (m, 2H}, 7.65 - 7.79 (m, 3H}, 743 - 7.53 (m, 1H}, 7.38 (s, iH}, 7.33 {s,
2H), 712 - 724 {m, 1H), 6,42 - 6,58 {m, TH), 6.18 - 6.33 (m, TH), 426 (8, 2H}, 4.03 (s, 3H),
3.88 (s, 3H), 3.34 (d, J = 9.6 Hz, 3H)}, 2.41 {m, 4H) mass caled. CaHpeCIF NG5 CaHe Oy,
635.04/753.13; w/z tound, 635.2.

Example 60A: 1-(4-((3-(4-(1H-Pyrazol-1-yhbenzyh-4-chloro-2-methoxvguinoln-6-
yhi(hydroxy 1 -methyl-1 H-imidazol-S-yHmethyhpiperidin-1-vhethanone

7\
i ,N
M
N"""\N/
= OH

A solution of 3-(4-(1H-pyrazrol-1-ylibenzyli-6-bromo-4-chloro-Z-methoxyquinoline {0.558 g,

1.30 munol; Intermediate 16) in THF {13 mbL) was stirred under argon at ~-70 °C while »-Buli
{2.56 M in hexanes, (.484 mi, .24 ramol) was added dropwise over 1.5 munutes. Afier another

2.5 minutes, a solution of 1-{4-(I-methyl-1H-1midazole-5-carbonylpiperidin-1-vljethanone
{0.322 g, 1.37 mmol, Intermediate 42: siep ¢} in THF (4.5 mL) was added dropwise over 2.5
minates, and the dark mixture was stirred in the cold bath for another 5 mumutes. The dry
ice/acetone bath was then removed and the reaction stirved for 5 minates under ambient

conditions hefore transferring to an ice bath. After stirring for 2.5 hours at ~0 °C, the reaction
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was quenched with 5 M aquecus NHCL (2 mL) and the organic laver was dried (Na,504),
filtered, and concentrated.  The residuc was flash chromatographed with a DCM to 10%
MeOH/DCM gradient to provide the title compound as a light vellow foam. "H NMR (400 MHz,
CDCh) {two conformers) & ppm 8.17 {br. s, ~0.58H), 812 {(br. &, ~0.5H), 7.85 (d, J = 2.53 Hz,
1H}, 7.76 (dd, J = 2.78, 884 Hz, 1H), 7.67 (s, 1H}, 7.57 (4, J = 8.59 Hz, 2H), 7.44-7.36 {m, 3H},
7.21 (d, =505 Hz, tH), 710 (s, 1H}, 6.43(d, /= 2.02 Hz, 1H}, 471 (d, /= 13.14 Hz, ~(.5H},
- 461 (m, ~0.5H), 4.32 (3, 2H), 4.08 (s, 3H), 389 {d, J = 13.41 Hz, ~0.5H), 3.68 {d, J
13.14 Hz, ~0.5H), 325 (5, ~1.5H), 3.21 (s, ~1.5H), 3.10 - 3.8 {m, ~0.5H), 2.87 - 3.00 (m,
~0.5H3, 2.60 (t, J = 12,13 Hz, ~0.5H}, 2.35 - 2.51 (m, ~1.5H), 2.29 (4, J = 13.40 Hz, ~0.5H),
221 {d, J = 13.14 Hz, ~0.5H), 2.00 (s, ~1.5H), 1.95 (s, ~1.5H), 1.10 - 1.46 (m, 3H). MS wm/ec
5853 [M+H]".

Example 60A was purified by chiral HPLC (Chiralpak OD, 100% EtOH) to give 2 cnantiomers,
To convert the cnantiomers to their succinate salis, they were dissolved in CHaCN, treated with
1.0 equivalent of 0.1 M succinic acid in 95:5 v/v CH;CN/water to provide homogeneous
solutions, frozen {with water added as necessary to ensure complete freezing), and lyophilized.
The first eluting enantiomer was Example 60Besuccinic acid: 'H NMR (400 MHz, McOH-d4)
{two conformers) & ppm 8.22 (d, J = 5.56 Hz, 1H), 8.13 (4. J=2.53 He, [H), 7.79{d, J = 5.09
Hz, 1H), 7.68 (d, .J = 2.02 Hz, 1H}, 7.56 - 7.63 {m, 3H), 7.51 (&, /=909 Hz, 1H), 7.32 - 740
(m, 3H), 6.49 {m, 1H), 4.62 (d, /= 12.6 Hz, ~0.5H), 443 (d, /= 12.6 Hz, ~0.5H), 435 {3, 2H),
4.07 (s, 3H), 4.01 (d, J= 134 Hz, ~0.5H), 381 (d, /=134 Hz, ~0.5H}, 3.33 (s, ~1.5H), 3.32 (s,
~E.5H), 3.25 (m, ~0.5H), 3.01 (td, J = 13.14, 2.78 Hz, ~0.5H), 2.74 {(m, ~0.53H), 2.45 - 2.64 (m,
~1.5H), 2.55 {s, 4H}, 2.26 {m, 1H), 2.06 (s, ~1.5H), 2.00 (s, ~1.5H), 1.09 — 1.56 {m, 3H}; MS
m/c 584.8 [M+H]" and the sccond cluting enantiomer was Example 60Cssuccinic acid: 'H
NMR (4006 MHz, MeOH-dy) (two conformers) 6 ppm 8.22 (d, J = 6.06 Hz, 1H), §.12 (s, 1H),
7.984(d,.J=8.59 Hz, 1H}, 7.67(d, /= 2.02 Hz, 1H), 7.64 (m, 1H), 7.56 - 7.61 (m, 2H), 7.50(d, .J
=909 Hz, 1H), 7.33 — 7.39 (m, 3H)}, 6.48 (m, 1H),4.62{(d, J=13.14 Hz, ~053 H}, 443 ({d, J =
13.0 Hz, ~0.5H)}, 4.32 (s, 2H), 4.06 (8, 3H), 4.00 (d, /= 13.64 Hz, ~0.5H)}, 3.79 (d, /= 13.64 Hz,
~0.5H), 3.34 (3, ~1.5H), 3.33 (5, ~1.5H), 3.25 (m, ~0.5H), 2.99 (td, J = 2.53, 13.14 Hz, ~0.5H),
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2.73 {m, ~0.5H), 2.44 - 2.64 (m, ~1.5H), 2.56 (s, 4H), 2.25 {m, 1H), 2.05 (s, ~1.5H), 1.99 (s,
~1.5H), 1.08 - 1.57 (m, 3H); MS m/ec 585.3 [M+H]".

Example 61: (3-(4-(1H-Pyrazol-1-yhbenzyl}-4-chloro-2-methoxyquinelin-6-yibis(1l-methyl-

1H-1,2,3-triazol-3-viymethanol

A solution of 3-(4-(1H-pyrazob-1-vi}benzyl)-6-bromo-4-chloro-2-methoxyquincline (0.271 g,
0.632 mmol; Intermediate 16} in THF (6 mL) was stured under argon at ~-7¢ °C while »-Buli
{1.63 M in hexanes, 0.368 mL, (.6 momol} was added dropwise by syringe over | minute. After
another 2 minutes, a solution of bis{1-methyvl-1#4-1.2 3-triazoi-5-yhmethanone {(0.128 ¢, 0.664
mmol Intermediate 43} in THF (6 mL) was added dropwise over 2 minutes, and the reaction was
allowed to warns to room temperature overnight as the dry ice/acetone hath slowly warmed (11
hours). The resulting yellow mixture was quenched in one portion at §§ °C with 5 M aqueous
NHLCH(I mL), and the organic layer was dried (NapSOy), filtered, and concentrated. The residue
was dry load flash chromatographed with a DCM to 100% EtOAc gradient to vicld the impure
title compound. This was then triturated from ~3.5 mb DMSO + ~2 mL McOH at 70 °C, and the
opaque mitky mixture was allowed to cool to room temperature, filtered, and the white filter
cake washed with MeOR (2 x 2 mL). The filter cake was air dried at 110 °C to provide the title
compound as a white powder. 'H NMR (400 MHz, DMSO-ds) 8 ppm 8.41 (d, J=2.53 Hz, {H),
816 (d, /=202 Hz, 1H), 796 (s, 1H}, 790 (d, /= 859 Hz, 1H), 7.74 (s, 1H), 7.71 (d, /= 4.55
Hz, 2H), 746 (dd, 7= 2.27, 8.84 Hz, 1H), 7.36 (d, J = 8.59 Hz, 2H), 7.19 (s, ZH}, 6.51 (5, 1 H},
4.30 (s, 2H), 4.06 (s, 3H), 3.84 (s, 6H); MS m/e 542.3 [M+H]".
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Example 62A: {(4-Chlove-2-methoxy-3-{4-{trifluoromethyDbenzyviiquinelin-6-vI){1-methyi-

HimimisiaZ{}i-S-vi){6-(trii‘hmr{}memyi}pyri{iin~3-yi)methanol
F

Y
P
f“\va\ RN

A sohution of #n~-Buli (2.5 M in hexanes, 1.85 mL, 4.62 mmol} was added dropwise by syringe to
a solution of 6-bromo-4-chloro-2-methoxy-3-(4-(trifluoromethyhbenzylhiquinoline (2.00 g, 4.65
mmel, Intermediate 47: step d) w0 dry THF (30 mL) in a dry ice-acetone bath., After 1.5 roinutes,
a solution of (1-methyl-1H-imidazol-3-yH{6-{trifluoromethylpyridin-3-vljmethanone {(1.26 g
4.92 wmol, Intermediate 36: step ¢y in dry THF {5 mL) was added dropwise. The reaction
mixture was stirred for 2 minutes in a dry ice-acetone bath, then the reaction flask was placed
inte an tee-water bath. After 10 minutes, the mixture was warmed to room terperature and the
reaction was quenched with saturated ammonium chloride. The mixture was partitioned between
water and DUM. The separated aqueous phase was further extracted with DCM.  The organic
phase was dried (NapSQy3, filtered, and concentrated to provide the title compound as crude
white solid. MS m/e 607.2 [M+H] Example 62A was purified by chiral HPLC (ChiralPak AD,
5(:50 methanol/ethanol} to provide two enantiomers, Example 628 and Example 62C. The first
cluting enantiomer was Example 62B: 'H NMR (500 MHz, CDCls) & ppm 8.80 (d, /= 1.8 Hz,
TH), 839 (d, J= 2.0 Hz, 1H), 794 (s, 1H), 7.85 (dd, /=82, 1.9 Hz, 1H), 779 (d, J = &5 Hz,
1H), 76t (d,/=85Hz, tH}, 752 (dd, /= 8.8, 2.1 Hz, 1H), 747 {d, /=82 Hz, 2H), 736 (4, /
= 8.1 Hz, 2H}, 7.05 (5, 1H}, 6.15 (s, 1H), 4.30 (5, 2H}, 4.97 (5, 3H), 3.29 (s, 3H)., MS m/e 607 2
[M+HT and the second eluting enantiomer was Example 62C: 'H NMR (500 MHz, CDCls) &
ppm 8.80 (d, J= 1.7 Hz, 1H), 8.19(d, /= 2.0 Hz, 1H), 7.99 (s, 1H), 7.86 (dd, /= &2, 1.8 Hz,
1H), 7.79(d, /=88 Hz, iH}, 761 (d, /=83 Hz, 1H}, 7.53(d, /=88, 2.1 Hz, 1H), 747 (4. /
=§.2 Hz, 2H), 7.37 (d, /= 8.1 Hz, ZH}, 7.06 (s, 1H}, 6.16 (s, 1H)}, 4.30 (s, 2H), 4.07 (s, 3H}, 3.30
(s, 3H}.; MS m/e 607.2 [M+H]".
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Example 63A: 4-{{4-Chloro-6-{(d-chlorophenvli(bydroxyi(-methyt1 H-imidazol-§-

yhimethyi-2-methoxyguinolin-3-vi)methvi}benzonitrilee TFA

N
H
!
N/"*‘:N =
HO \Y‘) Gl /
7R SN NP
} s E L b -~
£l NT OO

A golation of #n-Buli (1.6 M selution in hexanes, (.32 mL, (.80 mmol} was added dropwise via
syringe to a solution of 4-{{(6-bromo-4-chlore-2-methoxyquinolin-3-yhmethyhbenzonitrile (310
mg, 0.800 mmol, Intermediate 44: step d) and (4-chloropheny)(1-methyl-1H-imidazol-5-
yhmethanone (196 mg, 0.800 mmol, Intermediate 1, step b} in dry THF (8 mL) at -78 °C. The
reaction mixture was stirred for 30 minutes at -78 °C and allowed to warm to room temperature
overnpight. The reaction was quenched using saturated aqueous NH,Cl solution, followed by
addition of DCM. The layers were separated, organics were dried (MgS0O.), filtered, and
concentrated. Reverse phase HPLC was used for purification resulting in the isolation of the title
compound as the THA sali. TH NMR (500 MHz, CDCL) § ppm 8.37 (s, 1H), 8.02(d, /=2.1 Hz,
1H), 7.86 {d, 7= 8.7 Hz, 1H), 7.55 - 7.50 {m, 3H), 7.39 - 7.36 (m. 4H), 737 (dd, /= 8.5, 34 Hz,
4H3, 7.29 - 7.27 (m, 2H), 6.63 (s, 1H), 4.34 (s, 2H), 4.08 (s, 3H}, 3.61 (s, 3H).

; MS nve 529.2 [M+H]'. Example 63A was purified by chiral HPLC (ChiralPak AD, 50:50
methanol/ethanol} to provide two enantiomers, The first eluting enantiomer was Example 638
'H NMR (400 MHz, CDCL) 8 ppra 8.09 (s, 1H), £.06 - 8.04 (m, 1H), 7.84 (d, J= 8.8 Hz, 1H),
7.56 -7.51 (m, 3H), 7.37 (d, /= 9.2 He, 4H), 7.29 (d, /= 8.8 Hz, 2H), 6.57 (s, 1H), 4.34 (s, 2H),
4.08 (s, 3H), 3.55 (s, 3H}.; MS mv/e 329.2 [M+H]" and the second eluting enantiomer was
Example 63C: 'H NMR (400 MHz, MeOH-dg) & ppm 8.11 {d, /= 1.9 Hz, 1H), 7.90 (s, 1H),
7.84¢d, J= 8.8 Hz, 1H), 7.66 (dd, F= 8.8, 2.1 Hz, 1H), 7.61 {d, J= 8.3 Hz, 2H}, 743 - 7.35 (i,
6H), 6.37 {s, 1H}, 4.38 (s, 21, 4.05 (s, 3H), 3.50 (s, 3H).; MS nv/e 529.1 [M+H]".

Example 64A: G3-(d-(1H-1,24-Triazrob-i~-viibenayvl-4d-chloro-2-methoxvguinolin-6-yhHi{4-

chlorophenyD(i~-methyi-LH-imidazel-S-yDmethanol
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Isopropyimagnesium chloride lithium chloride complex (1.3 M in tetrahydrofuran, 2.0 mi,
2.60 mrool) was added to an ice~water cooled solution of S-bromo-1-methyl- 1/ -imidazole (444
mg, 2.76 mmol} in tetrahydrofuran (12 mb). The resulting white suspension was stirred for §
minutes then the cooling bath was removed.  After 10 minutes, the suspension was added
dropwise by syringe to an ice-water cooled mixture of {(3-(4-(1H-1,2,4-triazol-1-yhibenzyi}-4-
chloro-2-methoxyguinolin-6-vl)4-chlorophenymethanone (772 mg, 1.59 mmol, Intermediate
45, step ) and lanthamom{iil} chioride bis(lithmum chioride} complex solution (0.6 M
tetrahydrofiran, 525 mi, 3.16 mmol) in tetrahydrofuran (15 mL). After 20 minuies, saturated
aqueous ammonium chioride solution was added (2 mL) then the cooling bath was removed.
The mixture was diluted with water (25 mL} and cthyl acctate (50 mi). The layers were
separated. The aqueous layer was extracted with ethyl acetate (25 mL}. The organic layers were
combined and the combined solution was dricd with sodium sulfate. The dried solution was
filtered and the filtrate was absorbed onto 6 g of silica gel for dry-lead flash-column
chromatography on silica gel eluting with 100% dichloromethane initially for 5 minutes, grading
t0 7% methanol-dichloromethane over 30 minutes to afford the titled compound as a white solid.
"H NMR (400 MHz, CDClLy) 8 ppm 843 (s, 1H), 8.12¢d, J= 2.1 Hz, 1H), 8.06 (s, 1H), 7.79(d, J
= 8.8 Hz, 1H}, 7.58-7.50 {m, 3H), 741 (d, /= 8.5 Hz, 2H), 7.36 {d, J= 1.1 Hz, 1H}, 7.31 {5, 4H),
8.384d, J= 1.1 Hz, 1H), 433 {s, 2H), 4.12 (s, 1H), 4.08 (5, 3H), 3.38 {5, 3H);, MS m/e 5711
IMAHF {3-{4-{1H-1 2 4-triazol-1-vl}benzyl}-d-chloro-2-methoxvaquinolin-6-y1){4-
chlorophenyhy{ 1-methyl-1H-imidazol-3-yhmethanol was purified by HPLC {Chiralpak 1A
column, 30 mm x 250 mum, cthanol with 0.2% tricthylamine as cluent, 30 mL/minute, 254 nm
wavelength) to give two enantiomers. The first eluting enantiomer was Example 648: 'H NMR
{400 MHz, CDCls) S ppm 8.43 (s, 1H), 812 {4, J=2.1 Hz, 1H}, 8.06 (s, 1H), 7.78 (d, /= 8.7 Hz,
1H}, 7.56-7.50 {m, 3H), 7.41 {d, J= 8.5 Hz, 2H}, 7.36 (d, J= 1.1 Hz, 1H}, 7.31 (s, 4F), 6.38 {4,
J= 1.1 Hz, 1H), 433 (s, 2H}, 4.08 {5, 3H), 3.38 (s, 3H); MS w/e 5711 [M+H}+ and the second
cluting enantiomer was Example 64C: 'H NMR (400 MHz, CDClz) 8 ppm £.43 (s, 1H), 8.12 (4,

1o
pos
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J=2.1Hz, 1H), 8.06 (s, 1H), 7.78 (d, J= 8.7 Hz, 1H}, 7.58-7.49 (m, 3H), 7.41 {d, /= 8.6 Hz,
IHj, 735 (s, 1H), 7.31 (s, 4H), 6.38 (s, 1H), 433 (s, 2H}, 421 (s, 1H}, 4.08 (s, 3H), 3.38 (5, 3H);
MS m/e 5711 [M+HH

Example 65A
3-{4-(1H-Pyrazet-1-yhibeneyl-6-(hyvdrosy(d -methylh-1 Himidazel-5-y {6

{riffuoromethylipyridin-3-yDmethyi-8-methylquinokine-2,4-dicarbonitrile

F
I

A microwave vial was charged with (3-(4-(1 H-pyrazol-1-ylibeneyl}-2,4-dichloro-8-
methylquinolin-6-y1}{ -methyl- L H-imidazol-5-y D 6-{trifluoromethyDpyadin-3-yvDmethanol

{310 g, 0.497 mmol, Example 8§4), Zn{CN); (75.9 mg, 0.646 munol), Pdadbas (46.6 mg, 0.0510
mmol), zine dust {6.52 mg, 0.0990 mmol), and dicyclohexyl{(2,4°,6'-triisopropyl-| 1, -bipheoyli-
2-vlyphosphine (X-Phos, 24.5 mag, 8.0500 mwol}). Dirocthylacetamide (2.6 ml)) was then added
and the mixture was purged with nitrogen for 5 minutes and placed into a pre-heated aluminum
biock at 120 °C for 1.5 hours. The mixture was cocled to room temperature and was filtered
through Celite®), and washed with EtOAc¢ and the solvents were removed under reduced pressure.
LCMS analysis indicated incomplete conversion, so additional portions of Zn{CN},, Pdadba;,
zing dust, X-Phos, and DMA (amounts as above) were added, nitrogen was bubbled through the
muxtyre for 5 mingtes, and the mixture was heated at 120 °C for 4 hours. The mixture was ¢ooled
to room teraperature and was filtered through Celite®, and washed with EtOAc. Attempted
igolation by flagh column chromatography (5% MeOH in dichloromethang) vielded an impure
mixture. Further purification by RP-HPLC (1 t0 99% acetonitrile/water/ 0.05% TFA}, and then
conversion to the free base (neutralized with saturated aqueous NaHCO; and exiracted with ethyl
acetatey and the organic fractions were concentrated to sfford the title compound. MS (ESY)

605.3.
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3-{4-(1 H-pyrazol-1-yhbenzyl}-6-(hydroxy{ | -methyl-1 H-imidazol-5-vi){(6-
{(trifluoromethylypyridin-3-yhimethyl}-8-methylguinoline-2.4-dicarbonitrile was purified by
chiral HPLC (Chiralcel OD, 100% cthanol) to give 2 enantiomers. The first eluting cnantiomer
was Example 65B: 'H NMR {600 Mz, CDCL) 3 ppm 8.79 {s, 1H), 824 (s, 1H}, 7.96 {4, J =
8.7 Hz, 1HY, 7.88 {d, /= 2.4 Hz, 1H}, 7.73-7 .58 (m, 5H), 749 {d, /= 8.4 Hz, 2H), 7.41 {s, 1H),
6.52-6.38 {m, ZH), 4.63 (s, ZH), 3.40 (s, 3H), 2.76 (s, 3H); MS m/e 605.2 [M+H]" and the
second cluting enantiomer was Example 65C: 'H NMR (400 MHz, CDCL) & ppm 8.80 (s, 1H),
824 (s, 1H), 7.96 (4, J= 8.3 Hz, TH), 788 (4, J= 23 Hz, 1H}, 7.75-7.58 {m, 5H), 749 {4, 7=
8.3 Hz, 3H), 6.50 (brs, iH}, 6.45 (brs, 1H), 4.64 (5, 2H}, 3.41 (5, 3H}, 2.76 {3, 3H}, MS mv/e
605.2 [M+H]"

Example 66A
3-(@-(1 H-Pyrazol-1-yDbenzyh-6-{{4-cvanophenvi} hydroxyj(i-methyl-1 #-imidazol-5-

viimethyl}-B-methyiquinokine-2,4-dicarboniirile

A microwave vial was charged with (3-(4-(1 H-pyrazol-1-ylibenayl}-2,4-dichloro-8-
methylguinolin-6-yi{4-chlorophenvh(1-methyl- L H-imidazol-5-yhmethanol (240 mg, 0.408
mmol, Example 853, Zn{CN} (62.2 mg, $.530 mmeol), Pdydbas: (38.2 mg, 8.8420 mmol), zine
dust (5.34 mg, 0.0820 mmol}, and dicyelohexyi(2' 4" 6 -triisopropyi-[ 1, I'-biphenyt]-2-
viiphosphine (X-Phos, 20.1 mg, 0.0410 mmol). Dimethylacetamide (2.1 mL) was then added
and the mixture was purged with nitrogen for 10 minutes and placed in a pre-heated aluminum
block at 120 °C for 1.5 hours. The mixture was cocled to room temperature and was filtered
through Celite®), and washed with EtOAc. LUMS analysis indicated incomplete conversion, so
additional portions of Zn{CN}),, Pd,dbas, zine dust, X-Phos, and DMA (amounts as above) were
added, nitrogen was bubbled through the mixture for 5 minutes, and the mixture was again

heated at 120 °C for 4 hours. The mixture was cooled to room temperature and was filtered
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through Celite®, and washed with EtQAc¢. Attempted isolation by flash column chromatography
{5% McOH in dichloromethane) yielded an impure mixture. Further purification by RP-HPLC (1
10 99% Acctonitrile/water/0.05% TFA) followed by conversion to the free base {neutralized with
saturated aqueous NaHCO: and extracted with ethyl acctate) and the organic fractions were
concentrated to afford the title compound. MS (EST) 561 3.

3-{4-(1 H-pyrazol-1-yhbenzyh-6-({d-cyanophenyhi(hydroxyi(1 ~-methyl-1 H-imidazol-5-
vhmethyh-8-methyvliquinoline-2 4-dicarbonitrile was purified by chival HPLC {Chralcel OD,
50% ethanol/50% methanol) fo give 2 enantiomers. The first eluting cnantiomer was Example
66B: 'H NMR (500 MHz, CDCl) 8 ppm 8.19(d, J= 1.5 Hz, 1H), 7.88 (d, J= 2.5 Hz, 1H), 7.66
(dd, /= 11.6, 8.6 Hz, 53H), 7.60 (s, 1H), 7.56(d, /=85 Hz, 2H), 748 (d, /= 8.6 Hz, 2H), 7.32
(s, TH), 6.45 (1, J=2.1 Hz, 1H}, 6.40 {5, 1H}, 4.62 {5, 2H), 3.36 {s, 3H}, 2.74 (5, 3H); MS m/e
561.3 [MHH]" and the sccond cluting cnantiomer was Example 66C 'H NMR (600 Miiz,
CDCL) 6 ppm 819 (d, J= 1.6 Hz, [, 788 (d, 7= 2.2 Hz, 1H}, 7.70-7.63 (i, 5H), 7.61 {s,
1H), 7.56 {d, J = 8.6 Hz, 2H}, 749 (d,.7 = 8.7 Hz, 2H), 7.37 (s, 1 H}, 6.48-6.40 (m, 2H}, 4.63 (s,
2H), 3.37 s, 3H), 2.75 (s, 3H); MS m/e 561.3 [M+H] .

Example 67A: (3-4-(1H-Pyrazobi-yhbenzyl)-4-chiore-2-
{methoxy(methyDamino)quinolin-6-yi{ L-methyh i -imidazol-5-yH{H-

{trifluoromethylipyridin-3-ylimethanol TFA?

To a 5 mh scaled tube was added (3-(4-(1 H-pyrazol-1-yl}benzyl)-2,4-dichioroquinolin-6-yi){1-
methyl-1 H-imidazol-5-y ) 6-(riffuoromethylipyridin-3-yhmethano! (250 mg, 0.41 mmol, 1
equivalent, Example 23, free base}, N,O-dimethyihydroxylamine hyvdrochloride (327 mg, 3.2K
mmol, 10 cquivalents) and dimethylformamide (2 mbL). The reaction vessel was scaled and
heated 1n a 100 °C oil bath. After overnight reaction, the vessel was cooled and contents
transferred to a separatory funnel with ethyl acetate dilution. The organic phase was extracted

with saturated, aguecus ammonium chloride solution and deionized water. The organic phase
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was scparated, dried over magnesium sulfate, filtered and evaporated to drvness under reduced

pressure. The crude material was purified via reverse phase chromatography using acetonitrile
with 0.05% trifluoroacetic acid in water as cluent to provide racemic (3-{4-(1 H-pyrazol-1-
yhbenzyl)-4-chloro-2-(methoxy{methyaminojquinolin-6-yH{ 1 -methyl-1 H-imidazol-5-y(6-
(trifluoromethyDpyridin-3-yDmethanol; MS (ESTy: mass caled. for CyHaCIFNAO,, 633,19, m/z
found, 634.3 [M+H]". 'H NMR (600 Mz, MeOH-d;) 8 ppro 8.79 (d, J=2.1 Hz, 1H), 8.22(d, J

2.0Hz, 1H), 8.13 - 810 (m, 1H), 8.02(dd, /=83, 2.1 Hz, 1H}, 799 (d, /= &8 Hz, 1H), 7.82
(d, /=83 Hz, 1H} 779 (s, 1H), 7.72 (dd, J = &8, 2.1 Hz, 1H), 7.67 (4, /= 1.7 Hz, 1H), 7.59 ~
7.56 (m, 2H), 7.24 (d, J=§.7 Hz, 2H), 6.50 - 6.45 (m, 1H)}, 6.39 (s, 1H}, 4.42 (s, 2H), 3.49 (s,
3H), 3.45 (s, 3H), 3.16 {s, 3H). Racemic (3-(4-(1 H-pyrazol-1-ylibenzyl}-4-chloro-2-
{mcthoxy{methyhaminolguinolin-6-yH{ I -methyl-1 H-imidazol-5-yD{6-(irifluoromethylypyridin-
3-vlymethanol was purified on a chiralcel OD column (20um, Dhacel) with ethanol / heptanes to
provide two enantiomers. The fivst ehuting cnantiomer was Example 678: MS (ESI): mass caled.
for CyHppCIFN/G,, 633.19; m/z found, 634.3 {MJ%HT. HONMR {600 MHz, MeOH-dy) S ppm
880 (d, /=20Hz, 1H), 823(d, J=19Hz, 1H}, 810{(dd, /=2.5,04Hz, 1H} 801 (dd, /=
2,20Hz, 1H), 798{(d, /=89 Hz, 1H), 781 (d, /=82 Hz, 1H}, 7.73 (s, 1H}, 7.71 {dd, /= 8.&,
2.1 Hz, 1H), 7.66 {4, /=14 Hz, TH)}, 7.59 - 7.54 (m, 2H), 7.25 - 720 (m, 2H}, 6 46 (dd, ./ = 2.4,
1.9 Hz, 1H)}, 6.37 (s, 1H}, 439 (5, ZH}, 3.47 (s, 3H), 3.44 {s, 3H}, 3.16 {s, 3H) and the sccond
cluting cnantiomer was Exaraple 67(: MS (ESI): mass caled, for CypHpUIFN-Oy, 633,19, miz
found, 634.3 [MHH]". 'H NMR (600 MHz, MeOH-ds) 8 ppm 8.80 (4, J=2.0 Hz, 1H), 8.23(d, J
=20 Hz, 1H), 8.12 - 8.09 (m, [H}, 8.01 (dd, /=82, 2.1 Hz, 1H}, 798 (d, /= &8 Hz, 1H}, 7.81
(d,.J=R8ZHz 1H),7.73 (s, IH), 7.71 (dd, /= &8, 2.1 Hz, 1H), 767 (4, /= 1.5 Hz, 1H), 7.59 —
7.54 (m, 2H), 725720 (m, 2H), 6.47 (dd, S = 2.4, 1.9 Hz, 1H), 6.37 (3, 1H), 440 (3, 2H), 347
(3, 3H), 3.44 (s, 3H), 3.16 (3, 3H).

Example 68A: (3-(4-(1 H-Pyrazol-1-yhibenzyl)-2-(azetidin-1-vii-4-chloroguinolin-6-yH(l-
methyl- 1 -imidazol-8-yD{6-(iriflusromethyhpyridin-3-yhmethanol
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To a 53 mb sealed tube was added (3-{4-(1H-Pyrazol-1-yhbhenzyly-2 4-dichloroguinolin-6-y1i{(i -
methyl-| H-imidazol-5-yl(6-(trifluoromethylypyridin-3-yhmethanol (200 mg, .33 mmol, 1
equivalent, Exaraple 23, free base), azetidine (93.7 mg, 1.64 mynol, 5 equivalents) and
dimethylformarnide (2 mL). The reaction vessel was scaled and heated in a 100 °C oil bath.
After two days, the vessel was cooled and contents transferred to a separatory funnel with ethyl
acetate dilution. The organic phase was extracted with saturated aqueous ammonium chloride
solution and deionized water. The organic phase was separated, dried over magnesium sulfate,
filtered and evaporaled to dryness under reduced pressore. The crude material was purified via
reverse phase chromatography using acctonuiniic with ammonium hvdroxide inowater as cloent to
provide racernie (3-{4-(1 H-pyrazol-1-yvhbenzyl)-2-(azetidin-1-y}-4-chloroquinohin-6-y i 1-
methyl-1 H-unidazol-5-yly(6-(trifluoromethyl jpyridin-3-yhimethanol. MS (ESI): mass caled. for
CysHyCIFN(, 629.19: ny/z found, 630.2 [MAH] . TH NMR (600 MHz, McOH-dy) 8 ppm &.78
(d,/J=21Hz 1H),815(d, /=25Hz 1H),806(d, /=21 Hz, I1H), 802 (dd, /=82,2.1 Hz,
1H}, 7.97 {5, 1H), 784 (d, /=83 Hz, 1H), 7.76 (d, /= 8.8 Hz, 1H), 7.62 (4, /= 1.8 Hz, 1H),
7.65-7.62 (m,2H), 7.57 {dd. J=89,2.2 Hz, 1H), 7.24 - 718 {m, 2H), 6.51 - 6.49 (. 1H),
647 (s, 1H), 438 (s, 2H), 4.25 - 420 (m, 4H), 3.53 (s, 3H), 2.30 - 2.21 {m, 2H). Racemie {3-(4-
{1H-pyrazol-i-yhibenzyl}-2-(azetidin-1-yh-4-chloroquinolin-6-v{1 -methyl-1 H-imidazol-5-
vh(o-(triftuoromethylpyridin-3-yhmethanol was purified on g chiraleel OD column (20ur,
Diacel) with ethanol / heptanes to provide two ¢nantiomers. The first eluting enantiomer was
Example 68B: M3 (ESI: mass caled. for CaxHpCIFsN-O, 629.19; wy/z found, 630.2 [M+HT. 'H
NMR (600 MHz, McOH-dy) d ppma 8.78 (d, /= 2.1 Hz, 1H}, 8.12(dd, /= 2.5, 0.4 Hz, 1H}, 8.05
(d, J=2.1Hz, 1H),800(dd, 7=82,21 Hz, 1H), 7.84 - 778 (m, 1H), 7.76 — 7.70 (m, 2H), 7.69
—7.66 (m, 1H), 7.64 - 7.58 (m, 2H), 7.56 (dd, J= 8.8, 2.2 Hz, 1H), 7.18(d, J= .7 Hz, 2H), 6.48
(dd, /=24, 1.9 Hz, 1H), 6.35(d, /= 0.8 Hz, [H), 432 (5, 2H), 4.20 - 4.14 (m, 4H), 3.48 (s, 3H),
2.25 =215 (m, 2H), and the second eluting cnantiomer was Example 68C: MS (EST): mass
caled. for CyHCIFNLO, 629.19; m/z found, 630.2 IM+H]. "H NMR (600 MHz, MeOH-d4) 8
ppm 8.78 (4, .J=2.1 Hz, 1H), 8.15 - 811 {m, 1H}, 8.05(d, /J=2.0Hz 1H}. 800{dd, /=82 20
Hz, 1H), 7.81 (d, /=83 Hz, 1H), 7.76 - 7.70 (m, 2H), 7.68 (d, /= 1.3 Hz, 1H), 7.64 - 7.59 (m,
2H), 756 (dd, J=8.9,2.2 Hz, 1H), 7.18 (4, /= 8.7 Hz, 2H), 648 (dd, /= 2.4, 1.9 Hz, 1H), 6.35
(s, 1H), 432 (s, 2H), 417 (¢, J = 7.6 Hz, 4H), 34K (8, 3H), 2.24 - 2.17 (m, 2H).
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Example 69: 3-(4-(LH-Pyrazol-i-yBbenzyh-6-((d-chlorophenyDbyvdroxy {1 -methyl-1H-

imidazol-5-yhimethyi}-Z-methoxyguineline-4-carbonitrile

-
NS
N
)‘ﬁ
TNy | e
| = ZF NP |
CE, s s ”"‘\\?N o//

A round bottom flask was charged with  {3-(4-(1 H-pyrazol-i-ylibenzyl}-4-chlorg-2-
methoxyguinolin-6-yl){4-chlorophenylj( 1 -methyl-1 H-imidazol-5-yhmethanol (147 mg, $.257
mmol, Example 33A), Zn{CN), (36 mg, .31 mmol), Pdadba; (94 mg, 0.010 mmol), zinc
nanopowder (4.0 mg, 4.062 mmol), and 1,1'- bis{diphenyiphosphanyly ferrocene {dppf, 11.4 mg,
0.021 mmol). The flask was cvacuated and re-filled with argon {three cycles).
Dimethylacetamide (0.5 mL) was then added and the mixture was heated at 120 °C for 2 days.
LCMS analysis indicated incomplete conversion, so additional portions of Zn{CN}),, Pdadbas,
zine nanopowder, and 1,1'- bis{diphenylphosphanyl} ferroceone {amounts as above) were added,
argon was bubbled through the mixture for 5 minutes, and it was again heated at 120 °C for 3 d.
The mixture was cooled to room temperature, dituted with EtOA«c, and washed sequentially with
2 M agueous NH:OH, water, and saturated aqueous NaCl. The organic phase was dried
{(NazSQy}, filtered, and concentrated. The residue was parified by reverse~-phase HPLC (30-70%
CH:ON-HLO, 0.1% TFA).  The product was converted to the free base (neutralized with
satprated aqueous NaHCU(; and extracted with DUM) and the organic fractions were
concentrated to afford the title componnd. "H NMR (400 MHz, CDCL) S ppm 8.16 (d, J = 1.71
Hz, 1H), 787 (d, 7= 196 Hz, 1H), 783 (d, /= R80 Hz, 1H), 7.70 (d, /= 1.22 Hz, 1H), 758 -
7.63 (m, 2H), 7.53 - 7.58 (m, 1H), 7.41 - 7.48 (m, 3H), 7.30 - 7.38 (m, 4H), 6.40 - 6.51 (m, 2H),
4.36 (s, 28, 4.11 (5, 3H), 3.37 - 3.46 (m, 4H); MS m/e 561.0 [M+H].

Example 78A
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3-(4-(1H-Pyrazol-1-vhbenzyl)-6-(bydroxv{l -methvi-1 H-imidazed-5-vIi{6-

Grifluoromethyhpyridin-3-yDmethyvlguinoline-2-carbonitrile

The title compound was prepared using (3-{4-{1 H-pyrazol-1-ylibenzyl}-2 4-dichloroquinolin-6-

yHh{1-methyl-1 H-imidazol-5-yIi6-(triflucromethyl}pyridin-3-ylimethanol (Example 23 free basc)
in place of (3-(4-(1 H-pyrazol-1-yhbenzyl-d-chloro-2-methoxyquinolin-6-vi}{4-chlorophonyi}1-

methyl-1 H-imidazol-5-vimethano! using the procedure described for Example 69 {reaction time

18 hy. TH NMR (400 MHz, CDCL) 8 ppm 8.78 (d, J = 1.96 Hz, 1H), 8.13 (d, /= 9.05 Hz, 1H),

7.90 - 7.96 (m, 2H), 7.88 (dd, J = 2.08, 8.19 Hz, 1H), 7.7% {(dd, J = 2.08, €93 Hz, 1H}, 7.61 -

7.74 (m, 5H), 7.30 - 741 (m, 3H}, 647 (1, /=208 Hz, 1H), 6.37 (5, i1H}, 4.74 (br. 5., 1H), 440

{s, 2H), 3.34 {s, 3H); MS m/c 566.0 [M+H] .

Example 70A was purified by chiral HPLC (Chiralpak AD, 100% EtOH) to give 2 enantiomers.

The enantiomers were then further purified on silica gel columns {(0-19%% McOH-DCM) to give:

Example 70B: (first enantiomer t¢ ehate off chiral column} "H NMR {400 MHz, CBCh)y & ppm

BI8(d, J=220Hz, 1H}, 814 (d, /=880 He, 1H), 7.686 - 7.99 (m, 3H), 780 (dd, /= 220,905

Hz, 1H), 7.63 - 7.76 (m, SH), 7.33 - 7.45 (m, 3H), 6.44 - 6.54 (m, 1H}, 6.40 (s, I H}, 4.34 - 447

(. 38}, 3.36 (s, 3H); MS w/e 566.2 [M+H]" and Example 78C: (second enantiomer to elute off
chiral column) 'H NMR (400 MHz, CDCL) 8 ppm 8.78 (d, J = 2.20 Hz, 1H), 814 (&, J = &80

Hz, 1H), 7.86 - 7.96 {m, 3H), 780 (dd, /= 2.20, 9.05 Hz, 1H}, 7.63-7.75 (m, 5H), 7.33 - 742

{m. 3H), 6.45 - 6.53 {m, 1H), 6.40 (s, 1H}, 435 - 446 {m, 3H}, 3.36 {5, 3H) MS m/e 566.2

IM+HT.

R e]

Example 7T1A
3-{(4-(1H-Pyrazel-1-vlibenzyl)-6-((4-chlorophenyli{hyvdroxy)(1 -methyl-1 H-imidazol-5-

yvhmethyhguinoline-2 4-dicarbonitrile
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A round bottom flask was charged with (3-(4-(1 -pyrazol-1-yhbenzyl}-2 4-dichloroquinolin-6-
vi¥d-chiorophenyl}{1-methyl-t H-imidazol-S-ylimethanol {425 mg, 0.740 nunol, Example 11

free base), Zn{CN}, (104 mg, (.888 mmob), Pd.dbas {27.1 mg, 9.0296 mmol), zine nanopowder
{11.6 mg, 0.178 mmol}, and 1,1-bis{diphenylphosphanyl} ferrocene (dppf, 32.8 mg, 0.0592
munol), The flask was evacuated and re-filled with argon (three ¢ycles). Dimethylacetamide
{1.5 mb) was then added and the muxture was heated at 120 °C for 19 hours. The mixture was
cooled to room temperature, difuted with EtOAc, and washed sequentially with 2 M aqueous
NH,OH and saturated agucous NaCl. The organic phase was dricd (NapSOy), filtered, and
concentrated.  The residue was purified by reverse-phase HPLC (30-70% CH;CN-H.C, 0.1%
THEA). The product was converted to the free base (neutralized with saturated agueous NaHCUOx
and extracted with DCM) and the organic fractions were concentrated to afford the title
compound. 'H NMR (400 MHz, CDCL) 8 ppm 841 (d, /= 1.96 Hz, 1H), 8.15 (d, J = 9.05 Hz,
1H), 7.884(d, /=245 He, 1H), 7.79 (dd, J= 1.96, 880 Hz, 1H}, 7.61 - 7.73 {m, 3H), 7.50(d, / =
8.56 Hz, 2H}, 7.30 - 7.39 {m, SH), 6.41 - 6.49 (m, IH}, 6.39{d, /= 0.98 Hz, 1H), 4.55 - 4.6&8 (m,
3H), 3.39 (s, 3H); MS m/e 556.0 [M+H]

Example 714 was purified by chiral HPLC (Chiralpak AD, 80% heptanes, 20% EtOH) to give 2

enantiomers. The enantiomers were then further purified on silica gel columps {(-10% MeOH-
DCM) to give Example 71B: (second enantiomer to elute off chiral column) 'H NMR (400 MHz,
CDCly & ppm 8,42 (d, /= 1.96 Hz, 1H). 8.16 (d, J=&.80 Hz, 1H), 7.89 (d, J = 2.45 Hz, 1H),
7.81 (dd, J =196, 880 Hz, 1H}, 7.63 - 7.73 (m, 3H}, 7.51 (4, J = 8.56 Hz, 2H), 740 (5, 1H),
7.30 - 7.39 (m, 4H), 6.45 - 6.49 (m, 1H), 6.44 (s, 1H), 4.65 {s, 2H), 4.22 (s, {H), 341 {5, 3H);
MS m/e 556.2 [M+HT and Example 71C: (first enantiomer to elute off chiral column) 'H NMR
{400 MHz, CDCL) dppm 842 {d, /= 171 Hz, 1H), 8,16 (d, /= 8.80 Hz, 1H), 7.89 (d, J =243
Hz, 1H), 7.81 (dd, /= 1.96,9.05 Hz, 1H), 7.61 - 7.75 {m, 3H), 7.51 (d, /= 8.80 Hz, 2H}, 741 (s,

221



CA 02888210 2015-04-13
WO 2014/062658 PCT/US2013/065013

1H), 7.30 - 7.38 {m, 4H}, 6.39 - 6.52 {m, 2H), 4.65 (s, 2H), 4.18 (br. 5., 1H), 3.41 (s, 3H); MS
m/e 556.2 [M+H]

Exampile 72A

3-(4-(1 H-Pyrazol-1-yDbenzyD-6-Chydroxy{(i -methyi-1 H-imidazol-85-v1){6-
{irifluoromethyDpyridin-3-yDmethyDquinoline-2.4-dicarbonitrile
Y

N
i

®
N e,
NN e
e ON Y
HO) |
SRee
F,07 N Sy e

A round bottom flask was charged with (3-(4-{1 H-pyrazol-1-ylibenzyl}-2 4-dichloroquinolin-6-
v -methyl-1 H-imidazol-5-vIy(6-(trifluoromethylpyridin-3-yhimethanol (712 mg, 1.17 mmol,
Example 23 free base), Zo{CN}, (247 mg, 2.10 mmol), Pdudbay (107 mg, 0.117 mmoel}, zine
nanopowder {153 myg, 8.234 mmol), and dicyclohexyl{2' 4,6 -triisopropyl-[ 1.1 -biphenyl}-2-
vhphosphine (X-Phos, 115 mg, 0234 mmol). The flask was evacuated and re-filled with argon
{three cyeles). Dimethylacetamide (6 mb, degassed by bubbling argon through for 38 mimates)
was then added and the mixtore was heated at 120 °C for 3 hours. The mixture was cooled to
room temperature and was filtered through Celite®, washing with EtOAc¢. The filtrate was
washed sequentially with 2 M aqueous NHaOH, water, and saturated aqueous NaCCl. The organic
phase was dried (Nap50y), filtered, and concentrated.  Attempted isolation by flash columa
chromatography vielded a mixture of the title compound and starfing dichloroguinoline; this
sixture was resubjected to the reaction conditions as above, except using 1.3 equivalents
Zn{CINY,. After work-up, the residuc was purificd by flash column chromatography (silica gel,
50-60% CHSCN in {2% conc. aqueons NH,OH in DOUM, aqueous phasc removed]) to afford the
title compound. MS m/e 591.2 [M+H]"

Example 72A was purified by chiral HPLC (Chiralpak 10, 70% C0,/30% iFrOH + 02%

]

isopropylaming} to give 2 cnantiomers. The enantiomers were then further purified on plug
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stlica gel columns {0-539% MeOH-DCM) to give Example 72B: (first cnantiomer to clute off
chiral colamn} 'H NMR (400 MHz, CDCL) 8 ppm 8.78 (d,.7 = 1.96 Hz, 1FD, 8.45 (4, J=1.71

Hz, 1H), 820 (d, J = 9.05 Hz, 1H), 7.95 (dd, J= 1.96, 831 Hz, 1H), 7.89 (d, J = 245 Hz, 1H),
777 4dd, S = 1.96, 9.05 Hz, 1H), 7.62 - 7.74 {(m, 4H), 7.50 (d, J = 8.56 Hz, 2H), 7.34 (5, 1H),
642 - 6.50 {m, 1H), 6.38 (5, 1H), 5.79 (br. 5., 1H}, 4.65 {5, 2H), 3.39 (s, 3H}; MS m/e 5912
M+HT and Example 72C: (second enantiomer to elute off chiral column) 'H NMR (400 MHz,
CDCL S ppm 879 {d, J = 1.90 Hz, 1H), 845 (d, /= 1.96 Hz, 1H), 8.20 (d, /= 8.80 Hz, 1H),
7.96¢dd, J=1.96,8.07 Hz, 1H), 7.89 (4, J= 245 Hz, 1H}, 7.78 (dd, 7= 1.96,9.05 Hz, 1H), 7.62
- 774 ¢m, 4H), 750 (d, J = 8.56 Hz, 2H), 7.36 (5, 1H}, 6.42 - 6,48 (m, 1H}, 6.40 (s, 1H}, 5.53 {br.
s., 1THY, 4.65 (s, 2H), 3.39 (s, 3H); MS m/e $91.2 [M+H] .

Example 73A

3+4-(1 H-Pyrazel-1-yhibenzyl-6-Chydroxy(d -methylh-1 Himidazol-5-y {6

{triffuoromethylipyridin-3-yDmethyi-2-methoxyguinoline-4d-carbonitrile

;

Y
N
WS
N
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The title compound was prepared using  (3-(4-{1H-pyrazol-1-yvlibenzyiy-4-chloro-2-
methoxyquinolin-6-y[3(1 -methyl-1 F-imidazol-S-y Y 6-{triflucromethyhpyridin-3-vhmethanel
{Example 354  free basey in  place of (GB-(4-(1H-pyrazol-l-yhbenzyh-4-chloro-2-
methoxyquinolin-6-v3{4-chlorophenyl}{ I -methyl-1 H-imidazol-5-vhmethanol using the
procedure described for Example 69 (reaction time 20 b). 'H NMR (400 MHz, CDCL) 8 ppm
8280(d, J=196Hz, 1H),8.19(d, /=190 Hz, 1H), 794 (dd, /= 183,819 Hz, 1H), 7.80 - 7.89
{m, 2H), 7.64 - 7.72 {m, 2H}, 7.60 (4, S =8.56 Hz, 2H). 747 - 7.53 (m, 1H), 743 (d, /= 856 Hz,
2H), 736 (s, 1H), 6.39 - 6,46 (m, 2H), 4.91 (br. s, TH), 436 (s, 2H), 4.11 (3, 3H), 3.39 (5, 3H);
MS m/e 596.0 [M+H]

[ S
[
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Example 73A was purified by chiral HPLC (Chiralee]l OD, 100% CH;CN) to give 2 enantiomers,
The cnantiomers were then further purified on silica gel columns {0-10% MeOH-DUM).
Example 73B: (first enantiomer to elote off chiral column) "M NMR {400 MHz, CDCL) 8 ppin
8.80¢d, /=171 Hz, 1H), 8.20 (d, /= 1.96 Hz, 1H), 7.93 - 7.99 {m, 1H}, 7.82 - 7.90 {(m, 2H),
7.66 - 7.74 (m, 2H}, 7.57 - 7.64 (m, 2H}, 7.52 {dd, J = 1.71, 8.56 Hz, 1H)}, 7.38 - 7.4& (i, 3H),
642 - 647 (m, 2H), 4.51 {br. 5., 1H), 4.37 {s, 2H), 4.12 (s, 3H), 341 {s, 3H}; MS w/e 396.3
IMAH] and Example 73C: (second enantiomer to elute off chiral column) 'H NMR (400 MHz,
CDClyy 6 ppm 8.81 (d, J= 1.47 Hz, 1H), 8.20 (4, /= 1.96 Hz, 1H), 791 - 8.00 (m, 1H), 7.82 -
7.91 (m, 2H), 7.70 (dd, J = 3.30, 5.01 Hz, 2H), 7.58 - 7.64 (m, 2H}, 7.5¢ - 7.57 {m, 1H}, 740 -
7.50 (m, 3H}, 647 ~ 6.55 (m, 1H), 643 - 6.47 (m, 1H}, 437 {5, 2H), 4.12 {s, 3H), 3.86 (s, 1H},
3.42 (s, 3H); MS /e 596.3 [M+HT .

Example 74A

3-(4-(1 H-Pyrazob-l-yDbenzyl-2-(diethviamino)-6-Chydroxy{ -methyl-1 H-imidazol-5-yD{6-
{riftuoromethyhpyridin-3-yhmethyDguincline-d-carbonitrile
NS
N
A e
N:J oN
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L7 L)
NS A Vg VI

A round bottom flask was charged with (3-(4-{1H-pyrazol-i-ylybenzyl}-4-chloro-2-
{dicthylamino}quinclin-6-yij{ 1-methyl-1 Z-imidazol-5-yI{6-(trifluoromethylpyridin-3-

vhnethanol (165 mg, 0.255 romol, Example 86}, Zn(CN); {15.6 mg, 0.133 mmol), Pdydba; (23.4
mg, 0.0255 mmol}, zinc nanopowder (3.3 mg, 0.051 mmol), and dicyclohexyl(2',4',6'-
tritsopropyi-[ E, 1 -biphenvl}-2-yliphosphine (X-Phos, 14.2 mg, 0.0255 mmoly.  The flask was
evacuated and re~-filled with argon (three cveles). Dimethylacetamide (1.0 ml) was then added,

argon was bubbled through the mixture for 5 minutes, and the mixture was heated at 120 °C for 4
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hours. The mixiure was cooled to room temperature, diluted with EtOAc, and filiered through
Celite®. The filtratc was washed sequentially with 2 M agqueous NH4OH and half-saturated
agueous NaCl. The organic phase was dried (NapS0y), filtered, and concentrated. The residue
was purified by reverse-phase HPLC (30-70% CHLUON-HO, 0.1% TFA)., The product was
converted to the free base (neutralized with saturated aqueous NaHCO; and extracted with DCM)
and the organic fractions were concentrated to afford the title compound as a yellow solid. 'H
NMR (400 MHe, CDClL) 8 ppm 8.79 (d, 7= 1.96 Hz, 1F), 8.11 (d, /= 1.96 Hz, 1H), 7.94 (dd, J
= 1.96, 8.31 Hz, 1H), 787 (d, /=245 Hz, 1H), 783 {d, /= 9.05 Hz, 1H), 7.63 - 7.70 (m, 2H),
756 - 703 (m, 2H), 747 (dd, J = 1.96, 880 Hz, 1H), 7.35 {s, 18}, 7.29 (d, J = 8.56 Hz, 2H},
645 (d, J= 098 Hz, TH), 642 - 6.44 (m, 1H), 487 (br. s, 1H}, 4.42 (5, ZH}), 3.39 (s, 3H), 3.33
{q,J=6.85Hz, 4H), 1.11 {, 7= 6.97 Hz, 6H); MS m/c 637.3 [M+H] .

Example 74A was purified by chiral HPLC (Chiraicel OD, 80% heptanes, 20% EtOH} to give 2
cnantiomers. The cnantiomers were then further purified on silica gel columns (3-8% MeOH-
DOM) to give Example 74B: (first cnantiomer to elute off chiral column) 'H NMR (400 MHz,
CDCls} 8 ppm 8.79 (d, J= 220 Hz, [H), 8.12(d, /= 196 Hz, 1H), 795 {dd, /= 2.08, §.19 Hz,
1H), 7.79 - 7.90 (w, 2H), 7.63 ~ 7.73 (m, 2H}, 7.56 - 7.63 (m, ZH}, 748 {dd, J = 2.20, 8.80 Hz,
1H}, 7.37 (s, 1H), 7.39 (d, J = 8.56 Hz, 2H}, 6.46 (s, 1H), 6.43 - 6.45 (m, 1H), 4.79 {br. 5., 1H),
443 (s, 2H), 3.40 (s, 3H), 3.34 (g, J = 6.85 Hz, 4H), 1.12 (¢, J = 7.09 Hz, 6H}, MS m/e 6373
[M+H] and Example 74C: (sccond enantiomer to clute off chiral column) 'H NMR (400 MHz,
CDCLY b ppm 8.79(d, J= 196 Hz, I1H), 812 (d, /= 1.96 Hz, 1H), 7953 {dd, /=196, 831 Hz,
{H), 7.87 (d, /=245 Hz, 1H), 7.84 (d, /= &880 Hz, 1H), 7.65 - 7.73 (m, 2H}, 7.60 (d, 7= 8.56
Hz, 2H), 748 {dd, J= 196, 880 Hz, 1H), 738 (5, 1H}, 7.28 - 7.35 (m, 2H), 6.46 (5, 1 H}, 6.40 -
6.45 (m, 1H}, 4.72 (br. s, 1H), 443 (s, 2H), 340 (s, 3H), 334 {q, J =701 He, 4H), 112, J=
6.97 Hz, 6H); MS m/e 6373 [M+H]"

Example 784

3-{4-(LH-Pyrazok-1-yhbenzyh-4-chioro-2-(dicthylaminoyguinolin-6-yi4-chlorophenyh(i-
methyi-1H-imidazol-S-yhmethanol
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The title compound was prepared using {(4-chlovophenyi}{1-methyl-1 H-imidazol-5-ylimethanone
{Intormediate I: stop b) in place of (I-methyl-1H-mmidazol-5-yDY{6-(irifluoromethylpyridin-3-
vhmethanone using the procedure described for Example 86. 'H NMR (400 Mz, CDCL) § ppm
BO7({d, J=220Hz, 1H), 787 (d,.7= 196 Hz, 1H), 781 {d, /= 88O Hz, TH), 7.69{d, /= 1.71
Hz, 1H), 7.55 - 7.61 {m, 2H), 7.52 {dd, /=220, 8.80 Hz, 1H), 7.44 (s, 1H), 7.29 - 7.35 (i, 4H),
724 {d, /= 8.80 Hz, 2H}, 6.47 (d, /=098 Hz, 1H), 6.41 - 6,46 {m, 1H), 4.36 (s, 2H}, 342 s,
IHY 319 - 331 {m, 5H), 108 (1, = 6.97 Hz, 6H): MS m/e 611.2 [M+H]'.

Example 75A was purified by chiral HPLC (Chiralpak AD, 50% MeOH, 50% EtOH) to give 2
enantiomers. The first chuting enantiomer was Example 758 'H NMR {400 MHz, CDCly) 6
ppm 808 (d, J=220Hz, 1H), 7868 (d, J=220Hz, 1H), 782 (d, J=8R80 Hz, 1H),7.70{d, /=
1A7 He, THY, 7.58 (d, J = 8.56 Hz, 2H), 7.53 (dd, /= 2.20, 8.80 Hz, 1H), 746 (s, 1H). 730 -
7.37 {m, 4H}, 7.25 (d, J= 880 Hz, 2H), 649 (d, /= 0.98 Hz, 1H}, 641 - 6.47 (m, 1H), 437 (s,
ZH}, 343 (s, 3H), 3.27 (g, J = 7.01 Hz, 4H), 3.11 - 3.20 {m, 1H), 1.09 (¢, J = 7.09 Hz, 6H); MS
m/e 611.2 [M+H]" and the second eluting enantiomer was Example 75C: "H NMR (400 MHz,
CDCLy S ppm 807 (4, = 122 Hz, 1H), 787 (d, J =245 Hz, 1H), 7.82 (d, J = &80 Hz, 1H),
7.69(d, J= 147 Hez, 1H), 7.538 (d, J = 8.56 Hz, 2H), 749 - 7.55 {(m, 1H}, 7.29 - 7.36 {m, 4H),
721 —7.26 {m. 3H}. 6.49 (s, 1H), 6.39 - 6.46 (m, 1H), 4.36 (5. 2H). 344 (5, 3H), 3.26 {(q. J =
7.0 Hz, 4HD), 1,09 (t, J= 6.97 Hz, 6H); MS w/e 611.2 [M+H] .

Example 76A

3-(4-(1H-Pyrazot-1-yDbenzy-0-{{4-cyanophenyvi}{ hyvdroxyi(i-methyl- 1 H-imidarel-5-

yiimethyl-2-methoxyguinoline-d-carbonitrile
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A round  bottom flask was charged with  (3-(4-{1 H-pyrazol-1-vl}benzyl)-4-chloro-2-
methoxyquinolin-6-yl{4-chlorophenyii{1-methyl- 1 H-imidazol-5-yhmethanol (207 mg, $.363
munol, Example 33A), Zn{CN), (76.7 mg, 0.653 munol}, Pdxdbas (49.8 mg. 0.0544 mmol), zinc
nanopowder {7.1 mg, 0.109 mmol), and dicyclohexyl{2 4" 6 -ritsopropyl-{1,1-biphenyl}-2-
vhphosphine (X-Phos, 35.7 mg, 0.0726 mmol). The flask was cvacuated and re-filled with
argon {three ¢ycles). Dimethylacetamide (1.9 mL, degassed by bubbling argon through for 30
rminptes) was then added and the mixture was heated at 128 °C for 4 hours. The muxture was
cooled to room temperature and was filicred through Celite®, washing with EtOA¢. The filirate
was washed sequentially with 2 M aqueous NHiOH, water, and saturated agueous NaCl The
organic phase was dried (NapSCy), filtered, and concentrated. The residue was purified by flash
column chromatography (silica gel, 45-60% CH:UN in [2% cone. aqueons NH4OH in DUM,
aqueons phase removed]) to afford the title compound. "H NMR (400 Mz, CDCL) § ppm 8.14
(d,.J=220Hz IH), 786 (d, /= 245 Hz, {H), 7.82 (d, /= 8.8 Hz, 1H}, 769 (4, /= 147 Hz,
1H), 7.63 - 7.68 (m, 2H), 7.58 - 7.62 {(m, 2H), 7.56 {5, 1H)}, 7.49 - 7.55 {m, 2H), 743 (d, /= 8.56
Hz, 2H), 7.38 (s, 1H), 6.42 - 6.46 (m, 1H), 6.41 {d, .J = 1.22 Hz, 1H}, 431 - 441 {m, 3H), 4.10
{s, 3H}, 3.37 {s, 3H); MS n/e 3523 [M+H] .
Example 76A was purified by chiral HPLC (Chiralpak AD, 80% C05/20% iPrOH + 0.2%
isopropylamine} to give 2 enantiomers. To convert the enantiomers to their succinate salis, they
were dissolved in BtOH, solutions of 1.05 equivalents succinic acid in EtOH were added, and the
mixtures were concentrated to give Example 76Bssuccinic acid: (first enantiomer to clute off
the chiral column) 'H NMR (400 MHz, DMSO-dg) d ppm 843 (d, /= 2.69 Hz, 1H), 798 {d, /=
1.96 Hz, 1H), 7.89 (d, J= &80 Hz, 1H}, 7.85 {d, J = 8.56 Hz, 2H), 7.75 (d, J = §.56 Hz, 2H},
7.69-7.73 {m, 2H), 7.64 (dd, J = 1.96, 8.80 Hz, 1H), 7.533 {d, J= 831 He, 2Hy, 7.38(d, /= 8.56
Hz, 2H), 7.32 (s, TH), 6.46 - 6.55 {m, 1H}, 6.18 {d, .J = 0.98 Hz, TH), 4.30 (s, 2H), 4.04 (5, 3H),
2.38 (s, 4H) (one methyl signal obscured by water peak); MS m/e 552.2 [M+H] and Example
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76Cesuccinic acids (sccond enantiomer to elute off the chiral column) 'H NMR (400 MHz,
DMSO-dg) O ppm 843 (d, J =245 He, 1H), 7.98(d, /= 1.71 Hz, 1H), 7.89 (d, /= 8.80 Hz, 1H),
785 (d, J=R8.56 Hz, 2H}, 7.75(d, /= 8.56 Hz, 2H), 7.69 - 7.73 {m, 2H}, 7.64 {dd, .J = 2.08, 8.93
Hz, 1H), 7.53 {d, /= &.56 Hz, 2H), 7.38 {d, J = §.56 Hz, 2H), 7.32 (5, 1H), 6.48 - 6.56 (m, 1H)},
6.18 (s, 1H), 430 (5, 2H}, 4.04 {5, 3H), 2.39 (5, 4H} (one methyl signal obscured by water peak);
MS m/e 852.3 [M+HT'.

Example TTA: {4-Chloro-Z-methoxy-3-(4-(trifluoromethyDbenzyDguinolin-6-yH{2,6-

dimethyipyridia-3-y{ -methyi-1H-1,2 3-trlazol-S-vimethanol

To a flask containing f-methyl-14-1,2 3-riazole (275 myg. 3.31 mmol, prepared according to
PCT Int. Appl., 20080921043 was added THF (35 mL) and the colorless solution was cooled to -
50 °C. Then, r-butyllithivro (2.5 M in hexanes, 1.2 mi, 3.0 mmol) was added dropwise which
afforded a dark reddish-brown viscous solution. The mixture was stirred between -20 to -10 °C
for 30 minutes, then a homogencous THE solution of  (d-chlore-2-methoxy-3-(4-
{triftuoromethylbenzyDquinolin-6-v1)(2,6-dimethylpyridin-3-yDimethanone (700 mg, 1.44 mmol
in 4 mL THF, Intermediate 47: step {} was introduced at 0 °C. The reaction mixture became a
dark brown color and was allowed fo warm gradually to room temperature.  The mixiure was
stirred for 60 minutes at room temperature then quenched with agueous NH4Cl solution.  The
agueous portion was extracted with EtOAc, 3 x 50 mi.. The combined organics were washed
with brine, dried over MgSO,, filtered and concentrated to provide a brown oil
Chromatography on silica gel (1% MeOH-DCM increassing to 5% MeOH-DOM) provided the
product as a light brown solid.  MS m/e S86.1 [M+H]. 'H NMR (500 MHz, CDCL) § ppm
EA43(d, /=18 Hz IH), 776 (d, /=88 Hz. 1H), 749 (d, J= 8.1 Hz, 2H), 7.37{d, /= 7.9 Hz,
3H), 6.93 {(q. /= 8.1 Hz, 2H}, 6.80 (5, 1H), 5.51 (s, 1H), 436 - 4.22 (m, 2H). 4.07 (s, 3H), 3.90
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{s, 3H), 249 (s, 3H) 232 (s, 3H). Racemic {4-chloro-2-methoxy-3-(4-
{trifluoromethylbenzyliquinclin-6-y(2,6-dimethylpyridin-3-yh{ 1 -methyl- 1 H4-1,2,3-triazol-5-
yvhmethanol was separated into s individual cnantiomers using the following conditions:
Chiraleel OD, 20 oM (Diacel} using cthanol with 242 nM detection to give the first cluting
enantiomer Example 778: 'H NMR (500 MHz, CInLCh) 8 ppro 8.09(d, J=2.2 Hz, 1H), 7.79 (4,
3 =87 Hz, 1H), 7.51 {4, J = 8.1 Hz, 2H), 744 - 7.36 {m, 3H), 6.95 (g, J = 8.1 Hz, 2H), 6.85 {5,
1H), 4.34 (5, 2H), 4.07 (s, 3H}), 3.90 (5, 3H), 2.49 (s, 3H), 2.31 (5, 3H); and the second ehating
enantiomer Example 77C: TH NMR (500 MHz, CD,ChLY Sppm 8.09 (d, 1 = 2.2 Hz, 1H), 7.79 {4,
=87 He, 1H), 7.51 (4, J = 8.1 Hz, 2H), 7.44 - 736 {m, 3H), 6.95 (g, I = 8.1 Hz, 2H}, 6.85 (5,
1H), 4.34 (5, 2H), 4.07 (5, 3H), 3.90 (s, 3H}, 2.49 {5, 3H}, 2.31 (s, 3H).

Example 78A: 6~((3,6-Dimethyipyridin-3-yh(hydrosy){{-methy M H-1,2 3iriazol-S-

yhmethyD-2-methoxy-3-(¢-(friflusromethylibenzyliquinoline-d-carbonitrile

‘ ON

_OH
CCLX
i i
AN F NN OMe

{4-Chloro-2-methoxy-3-{4-(trifluoromethyhbenzylguinolin-6-y1){2,6-dimethvipyridin-3-vh){1 -

mothyl-14-1.2, 3-riazol-5-ylimcthanol {250 mg, 0.44 mmol, Example 77A), zine cyanide {90 mg,
0.77 mmol), 2-dicyclohexviphosphing-2' 4.0 -triisopropylbiphenyl  (X-phos, 40 mg, 0.084
mmaol), zine powder {8 mg, 0.12 mmol), tris{dibenzylidencacetone)dipalladiuom(0), (Pdx{(dbak:

~
I
i

60 mg, 0.066 mmol} were added to a large microwave vial, then dimethylacetamide (7 mi,
degassed with argon) was added and the vial was sealed and evacuated. The mixture was heated
to 125 °C in an alumioum heating mantle.  The mixture was cooled to 80 °C and then filtered
through a Celite® pad and ringed with HtOAc-MeOH (1011, v/v) and the light brown filtrate was
concentrated under vacuum to afford a brown oil. The crude material was chromatographed
directly on silica gel (100% DCM increasing to 10%MeOH-DCM) which provided the product
contaminated with dimethylacetamnide.  This material was further purified by RP-HPLC to the

title compound as a white foam. MS m/e 3592 [M+H]". "H NMR (500 MHz, CDCL:) 8 ppm
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8.05 (s, 1H), 792(d, J=88Hz, 1H), 759 (d, /=83 Hz, 1H}, 7.53(d, /=82 Hz, 2H), 745 (d,
J=82Hz ZH} 742 - 734 (m, 2H), 7.06 (5, 1H), 437 (5. 2H), 4.13 (s, 3H}, 3.94 (5, 3H), 2.77 (5,
3H), 2.62 {s, 3H). The racemic material was scparated into its individual enantiomers using the
following conditions: Chiralpack OD, 80% heptanes © 20% cthanol; wavelength at 220 nM to
provide the two cnantiomers. The first cluting enantiomer was Example 788 and the sccond

cluting enantiomer was Example T8C.

Example T9A
{4-Chioro-2-methoxy-3-(d-(irifluoromethybenzyliguinalin-6-yD{2 4-dimethylthiazol-5-
yh(i~-methyl-1H-1,2 3-triazol-5-vhmethanol

To a flask containing 6-brome-4-chloro-2-methoxy-3-(4-(rifluoromcthyhbenzyliguinoline (500
mg, 116 mmol, ntermediate 47: step d) was added THF (15 mL} at room temperature which
resulted in a colorless homogeneous mixtare, The solution was cooled to -70 “C which remained
homogeneous and then s-butvilithuim (2.5 M in hexancs, .45 b, 1.13 mmol} was added drop
wise. The color of the solution became a dark brown, Afler | minuie, (2,4-dimethylthiazol-5-

~
i
/

yh(-methyl-1 H-1,2 3-triazol-S-yDmethanone (275 mg, 1.24 romol in 2 mL THF, Intermediate
48: step by was introduced and the color of the mixture went from dark brown to greenish to light
orange color all within | minute. The mixtare was allowed to warm to § "C over 45 minutes at
which time the reaction was quenched with aqueous NH4Cl solution. The mixture was diluted
further with water and extracted with EtOAc, 3 x 45 mL. The combined organics were washed
with bring, dried over MgS{(,, filtered and concentrated to give a light orange foam. The crude
was chromatographed on silica gel (mitially wsing 10% CH:;UN-toluene then changing to 80%

CH:CN-DCM) to afford the title compound as an off white solid. MS m/e 574.1 [M+H]". 'H
NMR (500 MHz, CDCh) dppm 8.14 (4, J = 2.1Hz, 1H), 7.85(d, J = §.8 Hz, 1H), 7.56-7 4K (m,
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3H), 739 (d, ¥} = 8.1 Hz, 2H), 7.21-7.13 {(m, 1H}, 4.44-4.64 (m, 1H), 4.34 (s, 2H), 4.09 (s, 3H},
391 (s, 3Hy, 2.537 (s, 3H), 2.36 (s, 3H), 2.13 {5, 3H). Example 79A was separated into its
individual coantiomers using the following conditions: Chiralpack OD, 80% heptanes: 20%
cthanol; wavelength = 242 nM to provide the two cnantiomers. The first eluting cnantiomer was

Example 798 and the second cluting enantiomer was Example 79C.

Example g0A: {(4-Chioro-2-methoxy-3-{4-(iriflucromethyhbenzyDguinalin-6-yH{1,2-
dimethyi-1H-imidazol-S-yD{-methyi-18H-1,2,3-triazol-S-yhimethanod

CF,

@
o

£
!
/

o
h! Ohie

\

Procedure A

To a flask containing |-methyl-1H-1.2 3-triazole (400 myg, 4.281 mmol, prepared according to
PCT Int. Appl., 2008098104} was added THF (25 mL) and the colorless solution was cooled to -
3¢ °C. Then, #-Buli (2.5 M in hexanes, 1.88 mL} was added drop wise which afforded a dark
reddish-brown solution. The mixture was allowed to warm gradually to -10 “C over 30 minutes,
then a solution of (4d-chlore-2-methoxy-3-{4-{trifluoromethylbenzyliquinolin-6-v)(1,2-
dimethyl-1 H-imidazol-53-yvhmethanone (750 mg, 1.58 mmol, Intermediate 49: step b} in THF (5
mb} was introduced at ~10 °C. The reaction mixture became a dark brown color and was
allowed to warm gradually to room temperature. The mixture was stirred for 68 minutes at room
temperature, then quenched with aqueous NHyCH solation. The aqueous portion was extracted
with EtOAc-THF (~13:2, v/v} 5 x 50 ml.. The combined organics were washed with brine, dried
over Mgh(, filtered and concentrated to provide a brown foam. Chromatography on silica gel
{5% MeOH-DUM increasing to 10% McoOH) provided the title compound as a yellow solid. MS
m/e 557.2 [MFH]T TH NMR (500 MHz, CDCE)Y 3 823 (d, J = 1.8 Hz, 1H), 772 (d, J = 8.7 Hz,
THG, 749 (4, J = 11.5 He, 2H}, 738 (d, J= 8.0 Hz, 3H), 7.30 (s, 1H), 7.06 {d, J = 5.8 Hz, 1H),
599 (s, 1H), 433 - 4,19 (m, 2H), 4.06 {s, 3H), 3.88 (s, 3H), 3.33 (s, 3H}, 2.14 (s, 3H}). The
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racemic material was separated into s individual enantiomers using the following conditions:
Chiralpack OD column; 80% heptanes: 20% ethanol; wavelength = 242 oM to provide the two
enantiomers. The first eluting cnantiotaer was Example 808 and the second eluting enantiomer

was Example 80C.

Procedure B

A solution of 5-bromo-1,2-dimethyl-1H4-imidazole (10.6 g, 60.8 mmol} in THF (400 ml) was
cooled to —77 °C. Maintaining a temperature of < 70 °C, »Buli (27.7 mL, 72.0 mmel, 2.5 M in
hexanes)y was added over 10 min.  After 10 min, a solution of {4-chloro-2-methoxy-3-(4-
{trifluoromethyhbenzylguinolin-6-yl}{1 -methyl-1H-1,2, 3-triazol-5-ymethanone (20.0 g, 434
mmol, Intermediate 63) in THF (290 mL) was added over 10 min maintaining a temperature of <
=60 °C. The reaction mixture was allowed to warm to O °C over 1 h and then guenched with
aqueous ammonium chloride (5300 vk, 13 wi%). The resulting layers were separated and the
organic laver was washed with brine (400 wol). The organic layer was dried over MgSQOa,
filtered, and concentrated. The restdue was taken up it acetone (200 mL) and allowed to stir for
2 h. The resulting suspension was filicred and washed with acetone (20 mL). After drying ina
vacuwm oven at 60 °C the title compound was obtained as a white solid. "H NMR (400 MHz,
CDCLy s ppm 824 (d, J= 2.2 Hz, 1H), 772 (d, .7 =87 Hz, 1H), 7.54 — 747 (m, 3H), 7.42 —
7.33 (m, 3H), 7.06 (s, TH}Y, 5.97 (s, 1H), 4.32 —4.22 (m, 2H), 4.06 (s, 3H), 3.88 (s, 3H), 332 (s,
3Hy, 213 (s, 3HER MS  w/ie 5571 (MH+H) {4-chloro-2-methoxy~3-{4-
{trifluoromethyDbenzyquinolin-6-v1)(1,2-dimethyi- 1 H-imidazol-S-yI¥ L -methyl- 1 H-1,2,3-

triazol-5-ylymethanol was resolved into s constituent enantiomers by chiral HPLC [Chiralcel
0D, mobile phase: 83% heptane, 15% cthanol]. After rescolution, the individual enantiomers
were ¢rystallized from acetone (7.5 mL / g) and isolated by filtration after the addition of heptane
{15 kL / g). The first eluting enantiomer was Example 80B: "H NMR (400 MHz, CDCL) 8 ppm
823(d, J=22Hz, 1H), 7.72{(d, =88 Hz, IH}, 7.51 (d, /=82 Hz, 2H), 743 - 7.33 (m, 3H),
7.05 (s, 1H), 6.99 {bs, 1H}, 6.01 {s, 1H), 4.30 (5, 2H}, 4.06 (s, 3H}, 3.88 {s, 3H), 3.34 {5, 3H),
2.17 (s, 3H); MS m/e 557.1 (M+H). The second eluting enantiomer was Example 80C: 'H NMR

(500 MHz, CDClLs) 5 ppm 8.19 (4, J= 2.2 Hz, 1H), 7.74 (d, J = 8.7 Hz, 1H), 7.52 (4, J = 8.2 Hz,
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2H), 743 - 7.35 {m, 3H), 7.14 (s, 1H}, 6.08 {s, 1H), 5.32 {bs, 1H}, 4.33 (s, 2H), 4.07 {5, 3H),

3.91 (s, 3H), 3.38 (s, 3H)}, 2.28 (s, 3H); MS m/e 357.1 (M+H),

Example 81A: 6-((1,2-Dimethyl-1H-imidazol-8-y)(hydroxy){1-methyl-1#4-1,2,3-trigzol-5-
yhmethyl-2-methoxy-3-(d-(triflusremethyhbeneyliquinoline-4-carbenitrile
?Fx

OH ON
/‘\ ’j\
QMe

{4-Chloro-2-methoxy-3-(4-(trifluoromethylbenzyquinolin-6-yi{1,2-dimethyl- 1 H-imidazol-5-

yh{1-methyl-1H-1,2 3-triazol-3-yhimethanol (370 mg, 0.66 mmol, Example 80A}, zine cyanide
{147 mg, 1.26 mmol), X-phos (64.5 mg, (.14 mmol}, zinc powder (12 mg, .19 mmol}
iris{chibenzylidencacctone)dipaladium (), (Pdy{dbaks, 98 mg, 0.11 mmol} weore added to a large
microwave vial, then DMA {8 ml, degassed with argon) was added and the vial was sealed and
evacuated. The mixture was heated to 125 °C in an aluminum heating mantle (for how long?).
The mixture was filtered through a Celite® pad while still warm, rinsed with EtOAc-MeOH
{10:1} and concentrated under vacuum providing a brown oil. The crude material was purified
by RP-HPLC to give the title compound as an off white solid. MS m/e 548.2 [M+H]". 'H NMR
(500 MHz, CDCly) dppm K19 (5, 1H), 787 (d, S =87 Hz, 1H}, 7.50 (4, J= 8.3 Hz, 2H), 742
{apparent d, 8.1 Hz, 3H), 7.3-7.4 {(m, 1H} 6,41 (5, [H)}, 441 - 426 (m, Z2H}, 4.10 (5, 3H}, 3.90 (5,
3H), 364 (s, 3H), 2.58 (s, 3H). The racomic material was separated into its individual
enantiomers using the following conditions: Chiralpak 1A SFC column (5§ u), 85% hexane: 13%
EtOH {containing 0.2% Et;N) to provide the two enantiomers. The first ¢luting erantiomer was

Example 818 and the second cluting enantiomer was Example 81C.

Example 82: {(4-chioro-2-methoxv-3-{4-(iriflucromethyDbenzryhguinelin-G-yi}{(2,4-
dimethylioxazel-5-vi{1-methyl-15-1,2 3-triazol-S-viimethanol
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To a flask containing I-methyl-1H-1,2 3-triazole (200 mg, 2.41 mmol, prepared according o
PCT Int. Appl., 2008098104) was added THF (20 mL) and the colorless solution was cooled to -
49 °C. Then, n-Buli (2.5 M in hexanes, 1.0 mL, 2.5 mumol) was added drop wise which afforded
a dark reddish-brown viscous solution. The mixture was stirred at -30 °C for 35 minutes, then a
homogencous THF solution of (4-chlore-Z-methoxy-3-(4-(trifluoromethylbenzyhiquinolin-6-
v(2 4-dimethyloxazol-5-yimethancne (300 mg, 1.05 mmol, in 4 mL THF, {ntermediate 51:
step by was introduced at -20 °C. The reaction mixture became a dark brown color and was then
placed in an ice-water bath and allowed to warm gradually to room temperature. After 45
minutes, the mixture was quenched with aquecous NH.Cl solution and extracted with EtOACTHF
{10:2), 4 x 50 mL. The combined organics were washed with brine, dried over NaySQ,, filtered
and concentrated to provide a brown oil.  Chromatography on silica gel (3% MeOH-DCM
increasing to 5% MceOH-DCM) to provide the title compound as a faint amber solid. MS w/e
§58.2 [MHH]. 'H NMR (400 MHz, CDCL) 8 ppm 8.15(d, J= 2.0 Hz, 1H), 7.86 (d. /= 8.8 Hz,
1H), 7.54 - 747 (m, 3H), 7.40 (d, .J=&.1 Hz, 2H), 7.14 (s, 1H)}, 4.35 (s, 2ZH}, 4.10 (s, 3H), 4.03
{s, 1H), 3.92 (s, 3H)}, 2.40 (s, 3H), 1.54 (s, 3H).

Fxample 83A: §-(&-{3~{4-(1 H-Pyrazol-1-yhbenzyD-4-chlore-Z-methoxyguinolin-6-
yh{hyvdroxy}{phenyDmethyDpiperidin-T-yhethanone
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A solution of n-Buli (2.5 M in hexanes, 0.208 mL, 0.333 mmol) was added dropwise by syringe
to a solution of 3-{(4-(1 H-pyrazol-1-yhbenzyl-6-bromo-4-chloro-2-methoxyquinoline (150 mg,
0.350 mmol, Intermediate 16) in dry THF (3.5 mL) at -78 °C. After 3 minutes, a solution of 1-
{4-benzoylpiperidin-t-yhethanone (80.9 mg, 0.350 mmol, Intermediate 52) in dry THF (3.5 mL)
was added dropwise. An additional .5 mL of dry THF was used to quantitate the transfer. The
reaction mixtare was stirred for 5 minutes at —78 °C, and the flask was placed into an ice—water
bath. After 30 mimutes, water (5 mL) was added. The biphasic mixtare was warmed to room
temperature then partitioned between water {25 mL) and ethyl acetate {40 mL). The lavers were
separated. The organic layer was dried with sodium sulfate. The dried solution was filtered and
the filtrate was concentrated. The residue was purified by fash column chromatography (sihica
gel, S0% ethvl acetate—hexanes initially, grading to 100% ethyl acetate) and then by reverse
phase HPLC [5% acetonitrile—water {containing 0.05% TFA v/v) initially, grading to 5% water
{containing 0.05% TFA v/vi-acstontirile] to provide the title compound as a white solid. 'H
NMR (500 MHz, CDCl:) 8 ppm 8.31-8.25 (m, 1H), 7.85 (d, J = 2.4 Hz, 1H), 7.80-7.72 (m, 1H),
771761 (m, 2H), 7.59-7.47 (m, 4H), 7.35-7.29 (m, 4H), 7.27-7.19 (m, 1H), 6.46-6.40 (m,
1H}, 4.76-4.62 (ro. 1H), 4.31 (s, 2H), 4.05 (5. 3H}, 3.83 (tﬁ J =163 Hz. 1H), 3.17-3.00 (m, 1H),
283271 (m, 1H), 2.66-2.53 (m, 1H), 2.06 (s, 3H), 1.7 {m, 4H}. MS (ESD: mass caled.
C1aH35CINGOs, 580.2; nv/z found, 581.2 [M+H] . This racemate was separated by chiral HPLC
{Chiralpak AD column, 250 gram, 30 mum x 21 cm, cthanol eluent, 80 mi/minute, 240 nm
wavelength) to give two enantiomers. The first cluting enantiomer was Example 838: 'H NMR
{300 MHz, CDCl;) 6 ppm 8.29 (dd, J= 8.1, 2.1 Hz, 1H), 7.87-7.82 {m, 1H}, 7.79-7.72 {m, 1H),
71761 (m, 2H), 7.59-7.48 {1, 4H), 7.38-7.29 (m, 4H), 7.26-7.18 {m, 1H), 6.46-6.3% (m,

1H), 4.75-4.61 {m, 1H), 4.31 (g, 2H), 4.05 (s, 3H}, 3.81 {1, J= 162 Hz, 1H), 3.14-3.00 (m, 1H),
2.82-2.69 {(m, 1H), 2.64-2.51 {(m, 1H), 2.03 {5, 3H), 1.76-1.20 {m, 4H).; MS (ESI: mass

caled. CayHasCINGDs, 380.2; nvz found, 581.2 [M+H]" and the second cluting enantionier was
Fxample 83C: 'H NMR (500 MHz, CDClL) 6 ppro 829 (dd, J= 8.1, 2.1 Hz, 1H), 7.85(d, J =
2.3 Hz, 1Hy, 7.79-7.72 {m, 1H), 7.71-7.61 (m, 2H)}, 7.59-7.48 {m, 4H), 7.38-7.29 (m, 4H),
7.26-7.18 {m, 1H), 645-6.40 (m, 1H), 4.75-4.60 (m, 1H), 431 (s, 2H), 4.05 (5, 3H), 3.89-3.75
{m, 1H}, 3.15-2.98 (m, 1H), 2.82 ~2.70 {m, 1H), 2.64-2.49 (m, 1H}, 2.04 {5, 3H), 1.75-1.2& {m,
4H); MS (ESI: mass caled. CaHpCINGDs, 580.2; nvz found, 581.2 [M+H]".
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Example ¥4
{3-4-(1 H-Pyrazel-1-yhbenzyl}-2,4-dichloro-¥-methyiguinolin-6-yHi(1-methyi-1 #-imidazolk

S-yi{6-(trifivoromethyijpyridin-3-ylimethanol

VRN

-

A mixture of 3-(4-{1 H-pyrazol-1-yhbenzyl}-6-bromo-2 4-dichloro-8-methyiquinctine {393 mg,
0.880 romol, Intermediate 19: step a) and (f-methyl-1H-imidazol-5-y1){6-
{triftuoromethylpyridin-3-yhimethanone (224 mg, §.880 mmol, Intermediate 36: step ¢} in dry
degassed THF (16 mL, THF was degassed with nitrogen for 1h) was cooled to -78 °C and #-
Buli (1.6 M in hexane, 0.5 ml, 9.8 mmol) was added over 1.5 minutes. Stirring was continued
at -78 °C for 10 minutes and the dry ice bath was replaced with an ice water bath, Stirring was
continued for 1 hour afier which the reaction mixture was quenched with saturated agueous
WH4Cl sehution. EtOAc¢ was added and the lavers were separated and the agucous mixture again
extracted with EtOAc, The combined organic exiracis were dried over MgSQy, filiered, and the
solvents were removed under reduced pressure. Purification using flash column chromatography

{5% MeOH in dichloromethane) yiclded the substantially pure title compound. MS (ESI) 623.2.

Example 85 {3-(4-(1H-Pyrazel-1-yhbenzyh-2 4-dichloro-8-methyviguinolin-6-y)(4-
chlorophenyD{ -methyvi-1 H-imidazol-5-yviimethanol
Ci

ﬁ‘/%
Lz
of T
o N =
N SNy N N,N\\
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A mixture of 3-(4-(1 H-pyrazol-1-yhbenzyl-6-brome-2,4-dichloro-8-methylquinoline {393 mg,
0.880 romol, Intermediate 19: step a) and (d-chlorophenyl¥{ T-methyi- 1 H-imidazol-5-
yvhimethanone (194 mg, 0.880 ramol, Intermediate 1: step by in dry degassed THF (16 mb) was
cooled to -78 °C and »-BuLi (1.6 M in hexane, 0.5 mL, 0.8 mmel) was added over 1.5 minutes.
Stirring was continged at -78 °C for 10 minutes and the dry ice acetone bath was replaced with
an ice water bath. Stirring was continued for 1 hour and the reaction mixture was quenched with
saturated aqueous NH4Cl solution. EtOAc was added and the lavers were separated and the
aquecus mixtare again extracted with EtOAc. The combined organic extracts were dried over
MgSQy, filtered, and the solvents were removed under reduced pressure. Purification using flash
colummn chromatography (5% MeOH in dichloromethane) vielded the substantially pure title

compeound. MS (ESI) 588.2,

Example 86

(3~(4-(1H-Pyrazol-1-yhbenzyh-4-chlove-2-(dicthylamino)quinolin-6-yi(l ~methyb1 7~

imidazol-5-yH{6-(irifluoromethyhpyridin-3-yhmethanol

F
F
F

A round botiorn flask was charged with 3-(4-(1 H-pyrazol-1-yhbenzyl}-6-bromo-4-chloro-N,N-
dicthylquinolin-2-amine (380 mg, 0.809 mol, Intcrmediate 46) and (1 -methyl-1 H-imidazol-5-
yh{e-{tritlaoromethvhpyridin-3-yhmethanone {206 mg, $.809 muol, Intermediate 36, siep ¢)
and was evacuated and ve-filled with argon. THF (13.5 mlb) was added, and the solution was
cooled n a dry ice acetone bath for 10 minutes. #-Buli (1.6 M in hexane, 0.506 mL, 0.809
mmoi), was added dropwise by syringe. The mixture was stirred at -78 “C for 30 minutes, then

i an ice water bath for 30 minutes. The reaction was quenched by addition of saturated agqueous
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MNHLCH, diluted with water and extracted with EtOAc (3X).  The organic phase was dricd
{Na;80y), filiered, and concentrated. The residue was puritied by flash column chromatography

{silica gel, 50-100% EtOAc-heptanes) to provide thetitle compound as a white foam.

Exampie 87A

{(4-Chloroe-2-methoxy-3-{d-(triflusremethyDbenzyvhguinelin-6-yD(2.6-dimethyipyridin-3-

yh{(I-methyl-1H-1,2, 3-triazol-5-vimethanamine

A mxture of (S)-{4d-chloro-2-methoxy-3-(d-(trifluoromethyhbenayDguinolin-6-y12 6~
dimethylpyridin-3-yD(1-methyl-1H-1,2 3~triazol-5-yhmethy! acetate (646 mg, 1.86 mmol,
Intermediate 55} and ammonia in MeGH (3.3 mL, 23 mmol, 7.0 M} in a sealed pressure tube was
heated at 65 °C for 18 h, and concentrated in vacuo. The residue was purified by flash column
chromatography (40 g silica gel column, 50-100% EtOAc in heptancs, and 5-10% MeOH i
CHLClyy to give the title compound as an oil. HNMR {400 MHz, CDCL) 6 8.2 (4, f= 2.02 Hg,
1Hy, 7.82¢d, 7=909 Hz, 1H}, 750 {(d,/=808Hz, 2H}, 7.37 - 744 (m, 3H), 7.08 {d, 7= 808
Hez, 1H), 7.02 {5, 1H), 6.98 (4, /=808 Hz, 1H), 4.34 (s, 2H}, 4.09 (s, 3H), 3.94 (s, 3H}, 2.56 (5,
3H}, 2.30 (s, 3H).

Purification by chiral HPLC (Chiralcel 0D, 100% MeUOH) provided two pure enantiomers,
Example 878: 'H NMR (400 MHz, CDCL) 8 8.02 (d, /= 2.02 Hz, 1H), 7.82 (d, J = 9.09 Hz,
1H), 7.51 {d, 7= 8.08 Hz, 2H), 7.37 - 7.44 (m, 3H), 707 (¢, /= 8.08 Hz, 1H), 7.02 (s, 1H]}, 698
{d, /= 8.08 Hz, 1H), 4.34 (s, 2H), 4.09 (s, 3H), 3.94 {5, 3H), 2.56 (5. 3H}, 2.52 {5, 2H), 2.29 (5,
3H) MS m/e 567.2 (M+T) and Example 87C: 'H NMR (400 MHz CDCL) 8 8.02(d, J=2.02
Hz, 1H), 7.82{(d, /=839 Hz, 1H), 7.51 (4, /=808 Hz, 2H}, 7.37 - 744 {m, 3H}, 7.07 (d, /=
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SO8Hz, [H), 7.02 (s, 1H), 698 {d, /= 8.08 Hz, 1H), 434 s, 2H), 4.09 {8, 3H), 3.94 (s, 3H},
2.56 (s, 3H), 2.53 (s, 2H), 2.29 (s, 3H);, MS m/c 367.2 (M+H).

Example 884

6-{(2,6-Dimethylpyridin-3-yDi{hydroxy )1 -methyb1H-1,2 3-trizzob-5-yhmethy-3-(4-
{trifluoromethylibenzyliquineline-2 4-dicarhonitrile
CF,
N.bgaj\g Ry

S O
N on
Jeqee

| )
ANF PN N

A pressure tebe containing (2,4~dichloro-3-(4-(trifluoromethylibenzyviiquinolin-6-vi}{2,6-
dimethylpyridin-3-y{(1-methyl-1H-1,2,3-triazoi-5-yhmethanol (900 mg, 1.57 mmol,

Intermediate 56}, Pdodbas (145 mg, 0.160 mmel}, dicyclohexyl(2' 4,6 - tritsopropyl-{ 1,1
biphenyi]-2-vhphosphine (X-Phos, 75 mg, 0.16 mmol}, zinc cvanide (38 mg, (.83 mmol}, and
zing nanopowder (18 mg, 0.28 mmol} in N N-dimethylacetamide (11 mL)} was purged with
nitrogen for 8 min, and then heated at 94 °C for 4 h. The mixture was allowed to cool o room
temperature and filiered. The filtrate was concentrated in vacuoe, EHOAC and saturated NHCl {ag)
were added. The organic laver was separated, and the agueous laver was extracted with EtOAc.
The combined organic layers were dried (NapSQy), filtered, and concentrated. The residue was
purified by reverse phase HPLC (water/acetonitrile/0.1% TFA) to give the title compound as a
TFA salt. 'H NMR (400 MHz, MeOD-d,) § 837 - 8.40 (m, 1H), 8.31 (d..J = 9.09 Hz, 1H), 7.80

- 7.88 {m, 2H}, 7.70(d, S = 8.08 Hz, 1H), 7.06 {(d. /=808 Hz, ZH). 7.53 - 7.57 (m, 2H), 7.21 {s,
1H), 4.75 (s, 2H}, 4.00 (s, 3H}, 2.77 (s, 3H), 2.65 (s, 3H), MS m/e 554.2 (M+H).

The above TFA salt was dissolved in dichloromethane and washed with saturated NaHCOs({aq).
The aqueous layer was extracted with dichloromethane. The combined organic layers were dried
(NapSQy), fillered, concentrated, and purified by chiral HPLC (Chiralpak OD-H column, 80%

heptanes/20% E1OH) to give two pure enantiomers.
=
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Example 888:; 'H NMR {400 MHz, CDCL) 8 840 (s, 1H), 8.20(d, /=909 Hz, 1H), 7.58 - 7.68
(ro, 3H), 7.52 - 7.58 (m, 2H), 6.97 (d, J= 8.08 Hz, 1H), 6.88 (d. J = 7.5% Hz, 1H), 6.80 (5, 1H),
517 {br.s., 1HY, 4.67 (s, 2H), 3.96 (s, 3H), 2.53 (s, 3H), 2.36 (s, 3H); MS /e 554.1 (M+H) and
Example 88C; "HNMR (400 MHz, CDCL:) 8 840 (d, f=2.02 Hz, 1H), 8.20(d. /=8.59 Hz,
1H}, 7.58 - 7.66 (m, 3H), 7.52 - 7.57 {m, 2H), 6.97 (d, /= 8.08 Hz, 1H), 6.88(d, .7 =8.08 Hz,
1H), 6.81 (5, 1H), 4.96 (br.s., 1H), 4.67 (s, 2H)}, 3.96 (3, 3H), 2.53 (s, 3H), 2.36 (5, 3H); MS w/e
554.1 (M+H).

[

Example 89

fert-Butyl 3-({(4-chloro-Z-ethyl-3-(4-(rifluoromethyDbenzyDguinolin-6-yhydroxy)(3-
methyi-18H-1,2,3-triazel-5-yDmethyhazetidine-1-carboxylate

N
N” N7
v=={ OH j’\i
: N YT
DN S I
& ]

A solution of #-Buli (2.5 M in hexanes, 0.746 mL, 1.87 mmol} was added dropwise by syringe
10 a stirring solution of §-bromo-4-chlore-2-ethyl-3-(4-(wiflnoromethylibenzyliquincline {0.800
¢, 1.87 mumol, Intermediate 58: stop ¢) in dry THF (18 mL} at -78 °C. After 5 min, a solution of
teri-butyl 3-(I-methyl-14-1,2,3-triazole-5-carbonyljazetidine-1-carboxylate {(0.604 g, 2.27 mmol,
Intermediate 39: step by in dry THF {5 mi) was added dropwise by syringe. After 3 min, the
flask was removed from the cooling bath and allowed to warm. After 5 min, the flask was placed
into an ice-water bath. After 20 min, water (20 ml) and ethyl acetate (100 mL) were added. The
layers were separated. The organic laver was dried with sodium sulfate and the dried solution
was filtcred. Celite (5 g) was added to the filtratc and the solvents were removed by rotary
gvaporation to provide a free-flowmg powder. The powder was loaded onto a silica gel column,
Elution with 30% cthyl acetate-hexanes initially, grading to 80% cthyl acetate-hexanes provided
the title compound as a vellow solid. 'H NMR (500 MHz, CDCL) 8 ppm 8.37 (4, /= 2.0 Hz, 1H),
300(d, /=88 Hz, 1H), 755 (s, 1H), 7.53 (d, /= 8.1 Hz, 2H}, 745 - 740 (m, 1H), 721 (d, J=
8.0 Hz, 2H), 4.50 (s, 2H}, 4.26 - 4.20 (m, 1H), 4.05 - 3.99 (m, 1H)}, 3.97 -390 (m, 1H), 3.71 (s,
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3H), 3.67 - 3.60 (m, 1H), 3.54 - 3,46 (my, 1H), 2.97 - 2.89 {m, 2H), 1.39 (s, 9H), 1.33 - 128 {(mm,
3H}, 171 - 1.63 (m, 1H); MS (ESD: mass caled. for CyHpClENG,, 615.2; nvz found, 616.0
IM+HT .

Exampie 98A

1-G-((¢-Chloro-2-ethyl-3-(4-(triffuocromethyDbenzyDguinolin-é-ylihyvdroxy)(1-methy 1 H-

1,2, 3-triazol-S-yDmethyhazetidin-{-ylethanone

Trifluoroacetic acid (0.442 mlL, 5.78 mmol} was added dropwise by syringe to an ice-cooled,
stirring  solution  of teri-butyl  3-({4-chioro-2-ethyl-3-(4-(iriflgoromethylbenzyliquinolin-6-
vhithydroxyvi(l~-methyl-17-1.2 3-triazol-3-yUmethyDazetidine- T -carboxylate {6356 g, 0.578
mmol, Example 89) in dichloromethane (2.9 mL). Afier 20 min, the flask was removed from the
cooling bath and allowed to warm to room temperature. After 18 b, dichloromethane (15 mi)
and saturated aqueous sodinm bicarbonate schution (10 mbl) were added in sequence. The
biphasic mixture was stirred for 18 min. The mixture was partitioned between water (10 mL) and
dichloromethane (10 mL} The layers were separated. The orgamic layer was dried with sodium
sulfate. The dried solution was filtered and the filtrate was concentrated to afford an oily residue,
The residue was dissolved in dichloromethane (5.8 mL). Tricthylamine {0.401 mL, 2.89 mmol}
and acetic anhydride {0.218 mL, 2.31 mmel} were added in sequence and the solution was heated
to 46 °C. After 2 b, the reaction was cooled to room temperature. Dichloromethane (50 mL) and
saturated aqueous sodium bicarbonate sohition were added in sequence. The biphasic mixture
was stirred for 10 min. The lavers were sgparated. The organic laver was dried over sodium
sulfate and the dried sohution was filtered. Celite {4 g) was added to the filirate and the solvents
werg removed by rotary evaporation to provide a free-flowing powder. The powder was loaded
onto a silica gel column. Ehution with dichloromethane initiafly, grading to 10% mcthanol-
dichloromethane provided the title compound as a white solid. 'H NMR (500 MHz, CDCla, 3:1

mixture of amide rotamers, * denotes minor rotamer isomer} § ppm 844 (d, J = 2.0 Hz, iH),
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8.39%(d, J=2.1 Hz, 1H}, 8.03 - 7.97 (m, 1H), 7.57 - 7.50 (m, 3H), 7.48 - 742 (m, 1H), 7.24 -
718 {m, 2H), 6.42 (s, 1H), 5.48% (g, 1H), 4.56 — 446 {m, 2H}, 443 — 436% {(m, [H), 436 -
431% (m, THY, 426 — 4,19 (m, 1H), 412 —4.13 (m, 1H), 4.07 — 3.9% (m, 1H), 3.81 - 3.62 (m,
4H3, 3.61 - 3.46 (m, 1H), 2.97 — 2.90 (m, 2H), L.&L* (s, 3H), 1.38 {8, 3H), 1.35 - 1.26 (m, 3H},
MS (EST: mass caled. for CogHpyCIFINOy, 557.2; mv/z found, 5358.0 [M—+H] °

1-(3~({(4-chloro-2-cthyl-3-{4-(rithuoromethyDbernzyvliquinolin-6-yhthydroxy ) -methyl- 1 -
1,2,3-triazol-5-vlymethyhazetidin- L-yljcthanone was purificd by chiral SFC [Chiracel OD-H
colummn, 5 um, 250 mim x 20 mm, mobilc phase: 60% carbon dioxide, 40% cthanol (containing
0.3% diisopropylamine)] to give two cnantiomers. The first cluting enantiomer was Example
4B 'H NMR {5300 MHz, CDClL;, 1.5:1 mixture of amide rotamers, * denotes minor rotamer) 8
ppm 841 (d, J=2.0Hz, 1H), 837% (4, 7= 2.0 He, 1H), 8.01 {d, /=88 Hz, 1H), 7.59 (s, iH),
T53(d, J=81Hz 2H), 751 (d, F=80 Hz, 2H), 747 - 7.42 (m, 1H), 7.21 {d, 7= 7.9 Hz, 2H},
TARB*(d, J=T79 Hyz, 2H), 3.66 (5, 1H), 5.22% {s, [ H}, 4.50 (s, 2H}, 4.48% (s, 2H), 4 42 - 4.35% (m,
TH}, 4.34 - 4.28% (mo, 1H), 423 - 4.08 (o, 3H), 4.04 - 3.98% (m, 1H), 3.81 - 3.67 (m, 411}, 3.63 -
348 (o, 1H), 2.98 - 288 ¢m, 2H), 1.83 (s, 3H), 1.76% (5, 3H), 1.34 - 1.26 {m, 3H); MS (ESI:
mass caled. for CosHyyClEaNsGy, 557.2; mv/z found, 5382 [M+H] " and the second cluting
enantiomer was Example 90C: 1 NMR. {500 MHz, CDCls, 1.5:1 mixture of amide rotamers, *
denotes minor rotamer) & ppm 8.42 (4, J= 2.0 Hz, 1H), 8.38%{d,J=2.1 Hz, 1H), 8.03 - 7.98 {(m,
1H}, 758 (s, 1H), 7.53 (d, J= 8.1 Hz, 2H), 7.50*% (d, .J = 7.9 Hz, 2H), 748 - 743 {(m, 1H), 7.21
(d, =80 Hz, 2H), 7.18% (d, J= 8.0 Hz, 2H)}, 5.95 (s, 1H}, 5.51% (s, 1H), 4.5¢ (s, 2H), 4.48* (s,
2Hy, 441 - 4.36% (m, 1H), 435 -4.31% (m, 1H), 422 -4.10 {m, 3H), 4.04 - 3.99% (m, 1H}, 3.80 -
3.67 {m, 4H), 3.62 - 3.36% (m, 1H), 3.56 - 349 (m, 1H), 2.93 (app p, J = 7.5 Hz, 2H), 1.83 {8,
3H), 175% (s, 3H), 1.33 - 1.27 (m, 3H); MS (ESH): mass caled. for CogHarCIFNs(, 557.2; mfz
found, 558.2 [M+H]"

Example 91A

{(4-Chlero-2-ethyl-3-{d-{trifluoromethyDbenzyDguninolin-6-yH{-methyt-1H4-1,2 3-{rinzol-5-

yh(I-(methylsalonyharzetidin-3-yDmethanol
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Trifluorcacctic acid (8.511 mb, 6.67 mmol) was added dropwise by syringe to an icc~-cooled,
stirting  solution  of teri-butyl  3-({(4-chloro-2-cthyl-3-(4-(irifluoromethylibenzyliquinolin-6-
vhthydroxyi{ i -methyi-14-1,2,3-triazol-5-yUmethyDazetidine- 1 -carboxylate (G411 g, 0.667
mmel, Example 89) in dichioromethane (3.3 mb). After 20 min, the flask was removed from the
coohing bath and allowed to warm t0 room temperature, After 18 h, dichloromethane (15 ml)
and saturated aqueowns sodium bicarbonate solotion (10 mL) were added in sequence. The
biphasic mixtare was stirred for 10 min. The mixture was partitioned between water {10 mbL) and
dichloromethane (10 mL}. The layers were separated. The organic layer was dried with sodium
sulfate. The dried solution was filtered and the filtrate was concentrated to afford an off-white
solid. The solid was dissolved in dry dichioromethane (6.1 mL). The resulting solution was
cooled in an ice-water bath. Triethylamine (0.257 mL, 1.85 mmel} and methanesulfonyl chloride
(8.072 mlL, 0.924 mmol) were added in sequence. After 25 min, dichloromethane (50 mLy and
water (25 ml) were added. The layers were separated. The agueous layer was extracted with
dichloromethane {15 mL}. The organic layers were combined and the combined solution was
dricd with sodium sulfate. The dried solution was filtered. Celite (5 g) was added to the filtrate
and the solvents were removed by rotary ovaporation to provide a free-flowing powder. The
powder was loaded onto a silica gel column. Elution with dichloromethane initially, grading to 7%
methanol-dichloromethane provided the title compound as a2 white solid, which was not pure,
Additional purification by rp-HPLC (H,O/acetonitrile/TFA) followed by partitioning between
dichloromethane and satursted aqueous sodium  bicarbonate solution to neoutralize any
ammonium salts provided the title compound as a white solid. "H NMR (400 MHz, CDCL) §
ppm 838 {d, /= 2.0 Hz, 1H), 8.02 {d, /= 8.8 Hz, iH), 7.54 (d, /= &1 Hz, ZH), 749 (5, iH},
7.44 - 740 (m, 1H), 721 (d, J = 8.0 Hz, 2H), 5.25 (s, 1H), 4.51 (s, ZH), 427 - 4.08 (m, 3H),
3.72 (s, 3H), 3.63 — 3.51 {(m, 2H), 2.99 — 2.87 (m, 3H), 1.35 — 1.27 (m, 3H); MS (ESI): mass
caled. for CpyHypyCIFsNsO4S, 593.1; m/z found, 594.0 {M+H]+.
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{4-Chloro-2-ethyl-3-(d-(trifluoromethvlibenzyliquinolin-6-vh{ L -methyl-1 H-1.2 3-trigzol-5-yiyi -
{racthylsulfonyhazetidin-3-yimethanol was purified by chiral SFC {Chiralpak AD-H column, 3
wm, 250 mm x 20 mm, mobilc phase: 75% carbon dioxide, 25% isopropanol) to give two
cnantiomers. The first cluting cnantiomers was Example 91B: 'H NMR (400 MHz, CDCL) &
ppom 8.36 (d, J=2.0Hz, 1H), 8.03 (d, /= 8.8 Hz, 1H), 7.57 (s, 1H}, 7.54 {d, /= 80 Hz, ZH),
TAL{dd, J=R88 21 He, 1H), 721 (4, J=79Hz, 2H), 4.51 (5, 2H}, 428 - 422 (m, 1H}, 4.17 -
4.09 (m, 2H), 3.90 {s, TH), 3.73 (s, 3H), 3.67 - 3.54 (m, 2H), 2.98 - 2.90 {m, 2H), 2.89 (s, 3H),
134 - 128 (m, 3H)Y, MS (ESI: mass caled. for CorHpyCIFNG:S, 53931 w/z found, 594.0
IM+H] and the second cluting cnantiomer was Example 91C: 'H NMR (400 MHz, CDCL) §
ppm 8.36 (d, J=2.0 Hz, 1H), 8.03 (d, /= 8.8 Hz, 1H), 7.59 (s, 1H), 7.54 {d, J = §.0 Hz, 2H},
743 - 739 (m, 1H), 721 (d, /7= 8.0 Hz, 2H), 4.51 (s, 2H), 430 - 423 (m, 1H), 415 - 4.97 (w0,
2HG, 373 (s, 3H)Y. 3.69 - 3.55 (m, 3H), 2.99 - 2.90 (m, 2H), 2.89 (s, 3H), 1.33 - 1.28 (m, 3H); MS
(ESTY: mass caled. for CprHuCIFaNsO:S, 593.1; m/z found, 594.0 [M+H] .

FExample 924
{2-{ Azetidin-1-yh4-chloro-3-(d-(trifluoromethyDbenzyDguinclin-6-y H{-methyl- 1H-

imidazol-S-yi6-{(triflucromethyDpyridin-3-yhmethanol

To a 75 mL sealed tube was added (2,4-dichloro-3-(4-(irifluoromethyDbenzyliquinolin-6-yhi(1-
methyl- 1H-imidazol-S-yl(6-(triffuoromethvlpyridin-3-yhimethanol  (2.50 g, 4.09 mmol,
intermediate 63), azetidine (0.83 mi, 12.3 mmol} and dimethyiformamide (30 mb} The
reaction vessel was sealed and heated in a 100 °C oil bath. After overnight heating, the vessel
was cooled and contents transferred to a separatory funnel with ethyl acetate dilution. The
organic phase was extracted with a saturated, aqueous ammoniam chioride solution and
deionized water. The organic phase was separated, dried over magnesium suifate, filtered and
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evaporated to dryness under reduced pressure. Chromatography on silica gel (dichloromethane
increasing o 10% ((2M ammonia in methanol) in dichloromethane)) provided the title
compound. MS (ESI): mass caled. for Cs HuClFN;O, 631.16; nvz found, 632.5 [M+H]". 'H
NMR (600 MHz, Chloroform-d) 8 8.81 (d, /=22 Hz, 1H), 8.05 (L J=2.1Hz, 1H), 7.87 (dd, J
=§.3,22Hz 1H), 770 (d, J=88 Hz, IH), 7.60 (d, J=83 Hz, 1H), 7.52 (d, /= 8.0 Hz, 2H),
746 (dd, J=8R, 2.2 Hz, 1H), 721 (d, 7=80Hz 2H), 709 (d, 7= 1.1 He, 1H), 6.19(d, 7= 1.1
Hez, 1H), 4.32 (3, 2H), 413 (t, .7=7.7 Hz, 4H}, 3.31 (s, 3H), 2.29 - 2.20 (m, 2H).

Racemic (2~(azctidin-1-yi}-4~chloro-3-{4-(tritluoromethybenzyDguinolin-6-yD{  -methyi-1 H-
midazol-5-yh{6-{tnfiuoromethyhpyridin-3-yhmethanol was purified via chival SFC (Statwonary
phase: CHIRALPAK AD-H Spm 250x20mm, Mobile phase: 60% CO2, 40% muxture of
MeOH/iPrOH 50/50 v/v) to provide two enantiomers: Example 928: MS (ESI: mass caled. for
CyHaCIFeNO, 631.16; m/z found, 632.5 [M+H] . "H NMR {400 MHz, Chloroform-d} 8 8.79
(d,J=21Hez, 1H}, 8.05(d, /=21 He, 1H}, 7.86 (dd, /= &2, 2.2 He, 1H}, 7.69 (4, J= 8.8 Hz,
THY, 7.01 (4, F=82 Hz, 1H), 7532 (d, J= &1 Hz, 2H), 746 {dd, /= 8.8, 2.1 Hz, 1H), 7.20 (4, 4
= 8.0 Hz, 2H), 7.08 (s, TH), 6,18 (5, tH), 431 (5, 2H), 413 (1, J= 7.6 Hz, 4H), 3.31 (5, 3H), 2.24
{p, = 7.5 Hz, 2H}, and Example 82C: MS (ESI): mass caled. for Ty HpyCIF N0, 631.16; vz
found, 632.5 [M+HT. 'H NMR (400 MHz, Chioroform-d) 8 8.79 (d, J= 2.4 Hz, 1H), 8.05(d, J
=2 1 Hez, 1H), 786{dd, J=82 22 Hz, 1H),7.69(d /=88 Hz 1H), 761 {dd, J=82 0.8 Hz,
1H}, 7.52{d, J= 8.1 Hz, 2H), 746 (dd, J= 8.8, 2.2 Hz, 1H), 7.20(d, /= 7.9 Hz, 2H), 7.08 (s,
THYL 618(d, J=12 He, 18, 431 (5, 2HL 413 (8, J=T76 Hz, 4H), 330 (s, 3H), 224 (p, /=78
Hz, 2H).

Example 93

{4-Chlovo-2-methoxy-3-d-(rifluoromethylbenzyhguinolin-6-yDbis(1, 2-dimethy-1 H-
traidazol-S-yhmethanol
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n-Buli (2.66 M in hexanes, 8.963 mL, 2.56 mmol}) was added dropwise to a stirred sharry of 5-
bromo-1,2-dimethyi-1H-imidazole (470 mg, 2.68 mmol} in THF (7 mL} at ~-70 °C under argon.
After stirring for another 7 min, the slurry was treated dropwise over 5 min with a solution of
methyl 4-chloro-2-methoxy-3-(4-(trifluoromethviibenzvliquinoline-6-carboxyiate (506G mg, 1.2
mmol, Intermediate 64) in THF (6 mL). The reaction was stirred in the dry ice/acetone bath for
another 10 min, then removed from the cold bath and stirred for 6 min, then stirred in an ice bath
for 2 min, then quenched with 3 M NH,C1(0.77 mL, 3.83 mumol) to give an orange solution. The
reaction was dried {Na,;804), filtered, and concentrated, and the residue was purified by silica
flash column chromatography (0-10% MeOH/DCM) to provide the title compound. 'H NMR
{400 MHz, CDCLy 8 821 (d, J= 197 Hz 1H), 7.68 {d, /= 8.59 Hz, 1H), 7.52 {d, /= 8.08 Hz,
2H), 7.37 - 744 (m, 3H)}, 6.19 (s, 2H), 4.90 (br s, 1H}, 433 (s, 2H), 4.06 (s, 3H), 3.41 (s, 6H)},
2.30 (s, 6H); MS nv/e 570.2 {(M-+H).

Exampie 94A

{4-Chioro-2-methoxy-3-((6-(irifluoromethylpyridin-3-yDHmethylguinolin-6-y{(1-methyl-

1 H-imidazol-S-yD{6-(frifluoromethylipyridin-3-yhmethansl

F
F

Ne=y %
S
Ci
LJC J\\I
F & N N

F?N

A sohmon of »-Buki (2.5 M in hexanes, 2.75 mL, 6.88 mmol} was added drop-wise by syringe

B

-

o a sohition of 6-bromo-4-chioro-2-methoxy-3-{(6-{trifluoremethylpyridin-3-
yhmethyhaguinolone (3.00 g, 6.95 mmol, Intermediate 65; step ¢) in dry THF (35 mbL} in a dry
ice-acetone bath, After 1.5 min, a  solution of  I-methyl-15-imidazol-5-yIy6-
(trifluoromethylypyridin-3-yhmethanone (1.69 g 6.61 mmol, Intermediate 36: step ¢} in dry

THF (25 wl) was added drop-wise via syringe.  An additional 10 mi, of THF was used to
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compleie the quantitative addition. The reaction mixture was stivred for 7 minutes in the dry ice-
acctone hath, then placed into an ice-water bath. Afier 10 min, the icc-water bath was removed
and the mixture was allowed to warm to ambient temperature. The reaction was quenched with
saturated aqueous ammmonium chloride and the mixture was partitioned between water and DCM.
The layers were separated and the aqueous phase was further extracted with DCM.  The organic
phase was dried (Na,SO,), filtered, and concentrated to dryness. The crude product was purified
by flash column chromatography (silica gel, 8-5% MeOH-DCM) to provide the title compound.
"H NMR (400 Mz, CDCLY S 881 {d, J=2.1 Hz, TH), 8.71(d, J=2.1 Hz, 1H), 817 (d, /=21
Hz, 1H), 788 (ddd, /=83,24, 09 Hz, 1H), 7RV (d, /=88 Hz, 1H),7.76 (ddd, /=8.2,22, 1.0
Hz, 1H), 7.62 (dd, 7= 8.2, 0.9 Hz, IH), 7.58 = 7.54 {m, 2H), 7.17 = 7,15 (m, 1H), 6.71 {5, iH},
6.224d, /=12 Hz, 1H), 4.34 (s, 2H), 408 {s, 3H), 3.32 (s, 3H). MS m/e 608.0 (M+H).

Example 94A was purified by chiral SFC (ChiralPak AD, 75:25 COy/ethanol) to provide two
purc cnantiomers. The first cluting cnantiomer Example 94B: 'H NMR (400 MHz, CDCL) §
REO(4, J=22Hz 1H), 872870 (m, 1H), 817 - 8.15 (m, 1H), 7.91 - 7.88 {m, 1H), 7.81 (dd,
J=187,0.6 He, 1H), 778 = 7.73 {m, 1H), 765 (dd, J = &3, 0.8 Hz, 1H), 7.58 — 7.54 (m, 2H},
7.25 (s, 1H), 6.29(d, J= 1.2 Hz, TH), 5.71 {s, 1H), 4.34 (s, 2H}, 4.08 (s, 3H), 3.34 {s, 3H). M8
m/e 608.1 (M+H) and the second cluting enantiomer Example 94C: ' NMR (500 MiTz, CDCh)
G880(d, J=23He 1H), 872, J=2.0Hz H}, 815, /=21 Hz, 1H)L 791 - 788 (m, 1H),
782 (d, S=8.6Hz [H), 777 - 774 tm, 1H), 7.65 (d, /=83 He, 1H), 7.58 - 7.54 (wm, 2H}, 7.29
{s, 1H), 6.33 (s, 1H}, 5.22 ¢s, 1H}, 4.34 (s, 2H), 4.08 (s, 3H), 3.35 (s, 3H). MS m/e 608.1 {(M+H).

Example 95

{4-Chloro-2-methoxy-3-{4d-{trifluoremethyDbenzyhquinelin-6-yD{d-chlorophenvh{i-

methyl-1 Himidazol-S-yimethanol
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A solution of #-Buli (2.5 M in hexances, 4.6 mL, 11.5 mmol} was added drop-wise by syringe to
a solution of 6-bromo-4-chlore-2-methoxy-3-(4-(trifluoromethyl}benzyliquinoline (3.0 g, 11.6
mmol, Intermediate 47; step d) in dry THF (38 mL) in g dry ice-acetone bath, After 1 min, a
solution of (4-chlorophenyD(i-methyl-17-imidazol-5-yvhmethanone (2.6 g, 11.6 mmol,
Intermediate 1 step b) in dry THF (58 mL) was added drop-wise via syringe. An additional 10
ml. of THF was used to complete the guantitative addition. The reaction mixture was stirred for
5 minutes in the dry ice-acctone hath then placed into ar ice-water bath,  After 10 minutes, the
ice-water hath was removed and the mixture was allowed to warm to ambient temperatore. The
reaction was quenched with saturated agueous ammonium chloride and the mixture was
partitioned between water and DCM.  The lavers were separated and the agueous phase was
further exiracted with DCM.  The organic phase was dried (Na;SOy), filtered, and concentrated.
Crude produect was purified by flash column chromatography (silica gel, 0-3% MeOH-DCM;} to
provide the title compound. "H NMR (400 MHz, CDCL) 8 8.12(d, J= 2.1 Hz, 1H), 7.77 (4, J =
R7Hz, 1H), 753 (dd, J=8.8, 2.1 Hz, 1H), 7.51 - 747 {m, 28), 740 - 736 {m, 28}, 7.28 - 732
{m, 45}, 7.23 - 721 {m, 1H), 6.29(d, J= 1.2 Hz, 1H), 5.06 (5, 1H), 432 (s, 2H), 4.67 (s, 2H},
3.33 (s, 3H). MS m/e 572.0 (M+H).

Example %6

6-({d-cyanophenyhithyvdroxy ) T-methyl-1 H-imidazob-5-yDmethyi)-Z-methoxy-3-(4-

{triflusromethyDbenzyhguinoline-4-carbonitrile
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What is claimed is:

1. A compound of Formula I wherein:

R2 R3 R4 RS
R1 X R®
R® N” R
RS Formula I

R! is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl 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, benzoxazolyl, benzimidazolyl, indolyl,
quinolinyl, and pyrazolyl are optionally substituted with C(O)Cg-salkyl, C(O)NHz2, C(O)NHC-
nalkyl, C(O)N(Ca-zalkyl)2, NHC(O)Ca-galkyl, NHSO:Cqa-ajalkyl, Ca-ajalkyl, CF3, CH2CF3, Cl,
F, -CN, OCq-salkyl, N(Ca-salkyl), -(CH2)sOCH3s, SCa-ajalkyl, OH, CO2H, CO2C-4jalkyl,
C(0)CF3, SO2CF3, OCF3, OCHF2, SO2CH3, SO2NH2, SO2NHC-2alkyl, SO2N(Ca-2jalkyl)z,
C(O)NHSO2CH3, or OCH20CHs3; and optionally substituted with up to two additional
substituents independently selected from the group consisting of Cl, Ca-2jalkyl, SCH3, OCq-
nalkyl, CF3, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and thiazolyl
are optionally substituted with up to two substituents independently selected from the group
consisting of SO2CH3, SO:NHz2, C(O)NHz, -CN, OCq-2alkyl, (CH2)2-3OCH3, SCH3, CF3, F, Cl,
and Ca-2jalkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with Ca-2jalkyl;
and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl are optionally
substituted with up to three additional substituents independently selected from the group
consisting of C(O)NHC-2alkyl, C(O)N(Ca-2alkyl)2, NHC(O)Ca-ealkyl, NHSO2C-4)alkyl,
C(O)CF3, SO2CF3, SO:NHC-zalkyl, SO2N(Ca-zalkyl)2, C(O)NHSO2CH3, SO2CH3, SO2NHz,
C(O)NHz, -CN, OCq-salkyl, (CH2)@2-3OCH3, SCa-salkyl, CF3, F, Cl, and Ca-galkyl;

R? is triazolyl, pyridyl, pyridyl-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl,
azetidin-3-yl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, N-
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acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Ca-3)alkyl-piperidinyl, thiazolyl,
pyridazyl, pyrazinyl, 1-(3-methoxypropyl)-imidazolyl, thiadiazolyl, oxadiazolyl, or imidazolyl;
wherein said imidazolyl is optionally substituted with up to three additional substituents
independently selected from the group consisting of Ca-2jalkyl, SCH3, OCqu-zalkyl, CF3, -CN, F,
and Cl; and said pyridyl, pyridyl-N-oxide, pyrimidinyl, pyridazyl, and pyrazinyl, are optionally
substituted with up to three additional substituents independently selected from the group
consisting of SO2CH3, SO:NHz2, C(O)NHz, -CN, OCq-2alkyl, (CH2)2-3OCH3, SCH3, CF3, F, Cl,
or Ca-zalkyl; and said triazolyl, thiazolyl, oxazolyl and isoxazolyl are optionally substituted with
up to two substituents independently selected from the group consisting of SO2CH3, SO2NHaz,
C(O)NHz, -CN, OCa-»alkyl, (CHz2)@2-3OCHs, SCHs, CF3, F, Cl, and Ca-2alkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with Ca-zjalkyl; and said pyrazolyl is
optionally substituted with up to three CHs groups;

R?is H, OH, OCH3, or NHz;

R*isH, or F;

R’is H, Cl, -CN, CF3, SC-#alkyl, OCa-salkyl, OH, Ca-ajalkyl, N(CH3)OCH3, NH(Cq-
palkyl), N(Ca-ealkyl)z, or 4-hydroxy-piperidinyl;

R is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl;
wherein said pyrimidinyl, pyridazyl, or pyrazinyl are optionally substituted with Cl, F, CH3,
SCH3, OCg-galkyl, -CN, CONHz, SO2NH>, or SO2CH3; and wherein said phenyl or said pyridyl
is optionally substituted up to two times with OCF3, SO2Cq-s)alkyl, CF3, CHF2, pyrazolyl,
triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Ca-ajalkyl, Ci-aicycloalkyl, OCq-ajalkyl,
N(CHsz)2, SO2NH2, SO:2NHCH3, SO2N(CH3)2, CONH2, CONHCH3, CON(CHs)2, Cl, F, —CN,
CO:zH, OH, CH20H, NHCOCa-2)alkyl, COCq-zalkyl, SCH3, CO2Ca-4alkyl, NH2, NHC-2)alkyl,
or OCH:2CF3; wherein the selection of each optional substituent is independent; and wherein said
pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, and thiazolyl are optionally substituted with
CHs;

R7is H, Cl, -CN, Cq-4alkyl, OCq-4alkylCF3, OCF3, OCHF2, OCH2CH20C1-4)alkyl, CF3,
SCH3, Ca-4alkyINA'A?, CH20C2-3)alkyINA'A% NA'AZ C(O)NA'A2, CH2NHC2-3)alkyINA'AZ,
CH2N(CH3)C-3jalkyINA'A? NHC2-3yalkyINA'A2 N(CH3)Cz-4alkyINA'AZ OC-4alkyINATA?,
OCa-salkyl, OCHz2-(1-methyl)-imidazol-2-yl, phenyl, thiophenyl, furyl, pyrazolyl, imidazolyl,
pyridyl, pyridazyl, pyrazinyl, or pyrimidinyl; wherein said phenyl, thiophenyl, furyl, pyrazolyl,
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imidazolyl, pyridyl, pyridazyl, pyrazinyl, and pyrimidinyl are optionally substituted with up to
three substituents independently selected from the group consisting of F, Cl, CHs, CF3, and
OCHzs;

Alis H, or Ca-salkyl;

A?is H, Ca-salkyl, Ca-4alkylOCa-salkyl, Ca-aalkylOH, C(O)Ca-ajalkyl, or OC-4alkyl;
or A and A? may be taken together with their attached nitrogen to form a ring selected from the

group consisting of’

?: N N-R, /_\N Ro 5N <
N -§—N/_\O §—N/_\S §—N/_\S’/O b b- N-Ry
SN NS /o, o . O /\
g N ON-R
/N k3 b
om0
2 N  N-R
CFy and % b;

Rais H, OC-ajalkyl, CHOH, NH(CH3), N(CH3)2, NH2, CH3, F, CF3, SO2.CH3, or OH;

Ro is H, CO2C(CHs3)3, Ca-sjalkyl, C(O)Ca-salkyl, SO2Ca-4jalkyl, CH2CH2CF3, CH2CFs3,
CHz-cyclopropyl, phenyl, CHz-phenyl, or Ci-6)cycloalkyl;

R¥is H, Ca-nalkyl, OCa-»alkyl, CF3, NHz, NHCH3, -CN, or F;

R%is H, or F;
or pharmaceutically acceptable salts thereof;
provided that (4-chloro-2-methoxy-3-(4-(trifluoromethyl)benzyl)quinolin-6-yl)bis(1,2,5-
trimethyl-1H-imidazol-4-yl)methanol, N-(2-((3-(4-(1H-pyrazol-1-yl)benzyl)-6-((4-
chlorophenyl)(hydroxy)(1-methyl-1H-imidazol-5-yl)methyl)-4-hydroxyquinolin-2-
yl)oxy)ethyl)acetamide and (3-(4-(1H-pyrazol-1-yl)benzyl)-4-chloro-2-(4-methylpiperazin-1-
yl)quinolin-6-y1)(1-methyl-1H-imidazol-5-yl)(6-(trifluoromethyl)pyridin-3-yl)methanol are

excluded from the claim.
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2. A compound of claim 1 wherein:

R! is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl, imidazolyl, phenyl, thiophenyl,
benzoxazolyl, pyrazolyl, pyridyl, pyridyl N-oxide, pyrazinyl, pyrimidinyl, pyridazyl, or
quinolinyl are optionally substituted with C(O)Ca-ealkyl, C(O)NHz2, Ca-sjalkyl, CF3, CH2CF3, Cl,
F, -CN, OCq-salkyl, N(Ca-salkyl), -(CH2)sOCH3s, SCa-ajalkyl, OH, CO2H, CO2C-4jalkyl,
OCF3, OCHF2, SO2CH3, SO2NHz, or OCH20CH3; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, Ca-2jalkyl, SCH3,
OCqa-2alkyl, CF3, -CN, and F; and wherein said triazolyl, oxazolyl, isoxazolyl, pyrrolyl, and
thiazolyl are optionally substituted with up to two substituents independently selected from the
group consisting of SO2CH3, SO2NHz2, C(O)NHz, -CN, OCq-2jalkyl, (CH2)2-3OCHs, SCHs, CF3,
F, Cl, and Ca-2alkyl; and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to
three additional substituents independently selected from the group consisting of SO2CHs,
SO2NHz, C(O)NHz, -CN, OCa-sjalkyl, (CH2)@-30CH3, SCa-sjalkyl, CF3, F, Cl, and Ca-sjalkyl;

R? is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,
oxazolyl, 1soxazolyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-
yl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Cq-3jalkyl-piperidinyl, thiazolyl,
pyridazyl, pyrazinyl, 1-(3-methoxypropyl)-imidazolyl, or 1-Cq-2alkyl imidazolyl; wherein said
1-Ca-2jalkyl imidazolyl is optionally substituted with up to two additional substituents
independently selected from the group consisting of Ca-2jalkyl, SCH3, OCqu-zalkyl, CF3, -CN, F,
and Cl; and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to three
additional substituents independently selected from the group consisting of SO2CH3, SO2NHa,
C(O)NHz, -CN, OCq-zalkyl, (CHz2)@2-3OCHs, SCHs, CF3, F, Cl, and Ca-2)alkyl; and said
thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up to two substituents
independently selected from the group consisting of SO2CH3, SO:NHz2, C(O)NH2, -CN, OCq-
nalkyl, (CH2)@-30OCHs, SCHs, CF3, F, Cl, and Ca-2jalkyl; and said 1-methyl pyrazolyl is
optionally substituted with up to two additional CH3 groups;

R is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl;
wherein said phenyl or said pyridyl is optionally substituted with OCF3, SO2C-9jalkyl, CF3,
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CHF-, pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, Ca-sjalkyl, Cz-4)cycloalkyl,
OCa-syalkyl, N(CHs)2, SO2NH2, SO2NHCH3, SO2N(CHs3)2, CONHz, CONHCH3, CON(CHas)z, Cl,
F,—CN, CO:H, OH, CH20H, NHCOC(-»alkyl, COCqa-2alkyl, or SCH3;

R’ is H, CI, -CN, Ca-sjalkyl, OCq-4yalkylCF3, OCH2CH20C1-4yalkyl, CF3, SCH3,
CH2NA!A? CH20C2-3jalkyINAIA2 NA'A2, C(O)NA'A2 N(CH3)Cp-4jalkyINA'A2 OCe-
salkyINA'A? OC.4alkyl, OCHz2-(1-methyl)-imidazol-2-yl, furyl, pyrazolyl, imidazolyl, pyridyl,
pyridazyl, pyrazinyl, or pyrimidinyl; wherein said imidazolyl or pyrazolyl is optionally
substituted with one CH3 group;

Alis, H or Ca-salkyl;

A%is H, Ca-salkyl, Ca-4alkylOCa-aalkyl, Ca-aalkylOH, C(O)Ca-salkyl, or OCa-aalkyl;
or A and A? may be taken together with their attached nitrogen to form a ring selected from the

group consisting of:

4N ~§—N/\| 4N R,

Rais H, OCa-ealkyl, CH2OH, NH(CH3), N(CH3)2, NHz2, CHs, F, or OH;

Rb is H, CO2C(CHs)3, Ca-sjalkyl, C(O)Ca-ajalkyl, SO2Ca-9jalkyl, CH2CH2CF3, CH2CF3,
CHaz-cyclopropyl, phenyl, CHz-phenyl, or Cgz-6)cycloalkyl;

R®¥is H, CH3, OCHs, or F;

or pharmaceutically acceptable salts thereof.

3. A compound of claim 2 wherein:

R! is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl are optionally substituted with
C(0)Ca-salkyl, C(O)NHz, Ca-salkyl, CF3, CH2CF3, Cl, F, -CN, OCq-sjalkyl, N(Ca-ajalkyl)s, -
(CH2)30CHs, SCa-ajalkyl, OH, CO2H, CO2Ca-4jalkyl, OCF3, OCHF2, SO2CH3, SO2NHz, or
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OCH:20CHs3; and optionally substituted with up to two additional substituents independently
selected from the group consisting of Cl, OCHs, and CH3; and wherein said triazolyl, oxazolyl,
isoxazolyl, and thiazolyl are optionally substituted with one or two CH3 groups;

R? is 1-methyl triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,
pyrazinyl, oxazolyl, isoxazolyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-
azetidin-3-yl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-Ca-2)alkyl-piperidinyl,
thiazolyl, pyridazyl, 1-(3-methoxypropyl)-imidazolyl, or 1-C-2alkyl imidazolyl, wherein said 1-
Ca-»alkyl imidazolyl is optionally substituted with up to two additional CH3 groups, or one
substituent selected from the group consisting of SCH3, and Cl; and said pyridyl, and pyridyl-N-
oxide are optionally substituted with up to two subsitutents independently selected from the
group consisting of SO2CH3, SO2NHz2, C(O)NHz, -CN, OCH3, CF3, Cl, and CH3; and said
thiazolyl, oxazolyl and isoxazolyl are optionally substituted with up to two CH3 groups; and said
I-methyl pyrazolyl is optionally substituted with up to two additional CHs groups;

R is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyl;
wherein said phenyl or said pyridyl is optionally substituted with OCF3, SO2CH3, CF3, CHF2,
pyrazolyl, triazolyl, imidazolyl, tetrazolyl, oxazolyl, thiazolyl, CH3, OCH3, N(CHz3)2, SO2NHz,
CONHz, Cl, F, -CN, COzH, OH, CH20H, NHCOCH3, or COCH3;

R7is H, Cl, -CN, Ca-sjalkyl, OC(-4alkylCF3, OCH2CH20C1-9jalkyl, CF3, SCH3, NA'AZ
C(O)NA'A2Z N(CH3)C-4alkyINA'A2 OCq-4alkyINA'A2 OC1-4jalkyl, OCH2-(1-methyl)-
imidazol-2-yl, imidazolyl, furyl, pyrazolyl, pyridyl, or pyrimidinyl; wherein said imidazolyl or
pyrazolyl is optionally substituted with one CH3 group;

Alis H, or Ca-salkyl;

A?is H, Ca-salkyl, Ca-4alkylOCa-salkyl, Ca-aalkylOH, C(O)Ca-ajalkyl, or OC-4alkyl;
or A' and A? may be taken together with their attached nitrogen to form a ring selected from the

group consisting of’

N ] ] 5

2

Rais H, F, OCg-gjalkyl, or OH;
Rb is Ca-salkyl, C(O)CHs, or phenyl;

270

Date Regue/Date Received 2020-04-14



or pharmaceutically acceptable salts thereof.

4. A compound of claim 3 wherein:

R! is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, pyridyl, pyridyl N-oxide,
pyrazinyl, pyrimidinyl, pyridazyl, piperidinyl, tetrahydropyranyl, phenyl, oxazolyl, isoxazolyl,
thiophenyl, benzoxazolyl, or quinolinyl; wherein said piperidinyl, pyridyl, pyridyl N-oxide,
imidazolyl, phenyl, thiophenyl, benzoxazolyl, and pyrazolyl are optionally substituted with
SO2CH3, C(O)CH3, C(O)NH2, CH3, CH2CH3, CF3, Cl, F, -CN, OCH3, N(CHs)z2, -(CH2)30CH3,
SCH3, OH, CO:2H, CO2C(CH3)3, or OCH20CH3; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, OCH3, and CHz;
and wherein said triazolyl, oxazolyl, isoxazolyl, and thiazolyl are optionally substituted with one
or two CH3 groups,

R? is 1-methyl-1,2,3-triazolyl, pyridyl, pyridyl-N-oxide, 1-methyl pyrazol-4-yl,
pyrimidin-5-yl, pyridazyl, pyrazin-2-yl, isoxazolyl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-
azetidin-3-yl, N-Boc-azetidin-3-yl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-piperidinyl, N-
Ca-zalkyl-piperidinyl, thiazol-5-yl, 1-(3-methoxypropyl)-imidazol-5-yl, or 1-Ca-zjalkyl
imidazol-5-yl; wherein said 1-C-2)alkyl imidazol-5-yl is optionally substituted with up to two
additional CH3 groups, or one substituent selected from the group consisting of SCH3, and CI,
and said pyridyl, and pyridyl-N-oxide are optionally substituted with up to two substituents
independently selected from the group consisting of C(O)NHz, -CN, OCH3, CF3, Cl, and CHs3;
and said thiazol-5-yl, and said isoxazolyl are optionally substituted with up to two CH3 groups;
and said 1-methyl pyrazol-4-yl is optionally substituted with up to two additional CHs groups;

R’ is H, CI, -CN, CF3, SCHs, OCq-»alkyl, OH, Ca-salkyl, N(CH3)OCH3, NH(Cq-nalkyl),
N(Ca-2jalkyl)z, or 4-hydroxy-piperidinyl;

RS is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is
optionally substituted with OCF3, SO2CH3, CF3, CHF2, imidazol-1-yl, pyrazol-1-yl, 1,2 4-triazol-
1-yl, CH3, OCHs, CI, F, or -CN;

R’is H, Cl, -CN, Ca-sjalkyl, OCH2CF3, OCH2CH20CH3, CF3, SCH3, NA'A?
C(O)NHCH3, N(CH3)CH2CH2NA'A% OCH2CH2NA'A% OC13yalkyl, OCHz-(1-methyl)-
imidazol-2-yl, imidazol-2-yl, fur-2-yl, pyrazol-4-yl, pyrid-3-yl, or pyrimidin-5-yl; wherein said
imidazolyl or pyrazolyl is optionally substituted with one CH3 group;
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Alis H, or Ca-salkyl;
A%is H, Ca-salkyl, Ca-4alkylOC.aalkyl, Ca-salkylOH, C(O)Ca-zjalkyl, or OCHs; or Al
and A% may be taken together with their attached nitrogen to form a ring selected from the group

consisting of:

SOELE - N
o;Zj 7 gf NHj_g_N<j7 ‘§‘ij‘§_N:>Ra;§_N®<F7 0 g_NQRa,
§—N/_\o -§—N/_\N—Rb

Rais H, F, OCH3, or OH,;
Ro 1s CH3, or phenyl;

or pharmaceutically acceptable salts thereof.

5. A compound of claim 4 wherein:

R! is imidazolyl, pyrimidinyl, triazolyl, tetrahydropyranyl, thiazolyl, pyridyl, piperidinyl,
phenyl, or oxazolyl; wherein said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally
substituted with SO2CHs, C(O)CHs, CH3, CF3, Cl, F, -CN, OCHs, -CF3, or N(CH3)2; and
optionally substituted with up to one additional group independently selected from Cl, OCH3,
and CH3; and wherein said triazolyl, oxazolyl, and thiazolyl are optionally substituted with one
or two CH3 groups;

R? is 1-methyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-methyl pyrazol-4-yl, thiazol-5-yl, N-acetyl-
piperidin-4-yl, N-acetyl-azetidin-3-yl, N-methylsulfonyl-azetidin-3-yl, N-Boc-azetidin-3-yl, 1,2-
dimethyl imidazol-5-yl or 1-methyl imidazol-5-yl;

R3is OH, or NHz;

R*is H;

R’ is H, Cl, -CN, CF3, CHz, OH, N(CH3)OCH3, or OCH3;

RS is pyridyl, phenyl, benzothiophenyl, or thiophenyl; wherein said pyridyl or phenyl is
optionally substituted with pyrazol-1-yl, 1,2,4-triazol-1-yl, CF3, OCHs, SO2CH3, Cl, F, or -CN;

R’ is Cl, -CN, CFs, Ca-galkyl, NA'A?, C(O)NHCH3, OCH>CH20CH3, 1-methyl
imidazol-2-yl, 1-methyl pyrazol-4-yl, or OCq-2»alkyl;

Alis Ca-nalkyl,
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A%is Ca-nalkyl, CH2CH20OCH3, or OCHs; or A' and A% may be taken together with their
attached nitrogen to form a ring selected from the group consisting of:

-§-Ni}Ra7 §N9<: §N<:| " d‘%‘NCO |

)

Rais OH, OCHj3, F, or H;
R’is H;

or pharmaceutically acceptable salts thereof.

6. A compound of claim 5 wherein:

R! is imidazolyl, triazolyl, thiazolyl, pyridyl, piperidinyl, phenyl, or oxazolyl; wherein
said piperidinyl, pyridyl, imidazolyl, and phenyl are optionally substituted with C(O)CHs, CH3,
CF3, Cl, F, -CN, OCH3, or N(CHs)2; and optionally substituted with up to one additional group
independently selected from Cl, OCH3, and CH3; and wherein said triazolyl, oxazolyl, and
thiazolyl are optionally substituted with one or two CH3 groups;

R? is 1-methyl-1,2-3triazol-5-yl, pyrid-3-yl, 1-methyl pyrazol-4-yl, thiazol-5-yl, N-acetyl-
piperidin-4-yl, 1,2-dimethyl imidazol-5-yl or 1-methyl imidazol-5-yl;

R3 is OH;

R’ is H, Cl, -CN, CF3, CHs, or OCHj3;

R is phenyl, thiophen-2-yl, benzothiophen-2-yl; wherein said phenyl is optionally
substituted with pyrazol-1-yl, 1,2,4-triazol-1-yl, OCHs, SO2CHs, Cl, F, CF3, or -CN;

R’ is CI, -CN, CHs, NA!A2 C(O)NHCHs3, or OCa-zalkyl;

Alis Ca-nalkyl,

A%is Ca-nalkyl, or OCH3; or A! and A% may be taken together with their attached

nitrogen to form a ring which is:

‘%‘NQ;

or pharmaceutically acceptable salts thereof.

7. A compound of claim 1 selected from the group consisting of
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or pharmaceutically acceptable salts thereof.

8. A compound of claim 1 selected from the group consisting of:
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or pharmaceutically acceptable salts thereof.

9. A compound which is
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or pharmaceutically acceptable salts thereof.

10. A pharmaceutical composition, comprising a compound of claim 1 and a pharmaceutically

acceptable carrier.

11. A pharmaceutical composition made by mixing a compound of claim 1 and a

pharmaceutically acceptable carrier.

12. A process for making a pharmaceutical composition comprising mixing a compound of

claim 1 and a pharmaceutically acceptable carrier.

13. The compound of any one of claim 1-9 for treating or ameliorating a RORyt mediated

inflammatory syndrome, disorder or disease.

14. The compound for use of claim 13, wherein the disease is selected from the group consisting
of: rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis,
ankylosing spondylitis, Crohn’s disease, neutrophilic asthma, steroid resistant asthma, multiple
sclerosis, systemic lupus erythematosus, and ulcerative colitis.

15. The compound for use of claim 13, wherein the disease is psoriasis.

16. The compound for use of claim 13, wherein the disease is rheumatoid arthritis.
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17. The compound for use of claim 13, wherein the disease is ulcerative colitis.

18. The compound for use of claim 13, wherein the disease is Crohn’s disease.

19. The compound for use of claim 13, wherein the disease is multiple sclerosis.

20. The compound for use of claim 13, wherein the disease is neutrophilic asthma.

21. The compound for use of claim 13, wherein the disease is steroid resistant asthma.

22. The compound for use of claim 13, wherein the disease is psoriatic arthritis.

23. The compound for use of claim 13, wherein the disease is ankylosing spondylitis.

24. The compound for use of claim 13, wherein the disease is systemic lupus erythematosus.

25. The compound for use of claim 13, wherein the disease is chronic obstructive pulmonary

disorder.

26.  Use of the compound of any one of claim 1-9 in the preparaption of a medicament for

treating or ameliorating a RORyt mediated inflammatory syndrome, disorder or disease.

27. The use of claim 13, wherein the disease is selected from the group consisting of:
rheumatoid arthritis, psoriasis, chronic obstructive pulmonary disorder, psoriatic arthritis,
ankylosing spondylitis, Crohn’s disease, neutrophilic asthma, steroid resistant asthma, multiple
sclerosis, systemic lupus erythematosus, and ulcerative colitis.

28. The use of claim 27, wherein the disease is psoriasis.

29. The use of claim 27, wherein the disease is rheumatoid arthritis.
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30. The use of claim 27, wherein the disease is ulcerative colitis.

31. The use of claim 27, wherein the disease is Crohn’s disease.

32. The use of claim 27, wherein the disease is multiple sclerosis.

33. The use of claim 27, wherein the disease is neutrophilic asthma.

34. The use of claim 27, wherein the disease is steroid resistant asthma.

35. The use of claim 27, wherein the disease is psoriatic arthritis.

36. The use of claim 27, wherein the disease is ankylosing spondylitis.

37. The use of claim 27, wherein the disease is systemic lupus erythematosus.

38. The use of claim 27, wherein the disease is chronic obstructive pulmonary disorder.

39. The compound of any one of claims 1-9, for use in treating or ameliorating a syndrome,

disorder or disease, in a combination therapy with one or more anti-inflammatory agents, or

immunosuppressive agents, wherein said syndrome, disorder or disease is selected from the

group consisting of: rheumatoid arthritis, and psoriasis.

40. Use of the compound of any one of claims 1-9, in the preparation of a medicament for

treating or ameliorating a syndrome, disorder or disease, in a combination therapy with one or

more anti-inflammatory agents, or immunosuppressive agents, wherein said syndrome, disorder

or disease is selected from the group consisting of: rheumatoid arthritis, and psoriasis.
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