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METHYLENE LINKED QUINOLINYL MODULATORS OF ROR-GAMMA-T

FIFLD OF THE INVENTION

The mvention is directed to substituted quinoline compounds, which arc modulators of the
nuclear receptor RORyt, pharmaceutical compositions, and methods for usc thercof. Morg
particularly, the RORyt modulators are usetul for preventing, {reating or amehorating an RORyt

mediated imflamumatory svndrome, disorder or discasce.

BACKGROUND OF THE INVENTION

Retinoic acid-related nuclear receptor gamma t {RORyt) 18 a nuclear receptor, exclusively
expressed in cells of the immune system, and a Key transcription factor driving Thl7 cell
differentiation. Thi7 cells are a subset of CD4™ T cells, expressing CCR6 on their surface to
mediate thew migration to sies of inflammation, and dependent on 1L-23 stuimwulation, through
the {1.-23 receptor, for thewr mamtenance and expansion, Thi7 cells produce several
promflammatory cytokines meluding W-17A, IL-17F, IL-21, and HL-22 (Korn, T., E. Bettelly, et
al. (2009, "IL-17 and Thi7 Cells.” Annu Rev Imumunol 27: 485-517.), which stimulate tissue
cells to produce a panel of intlammatory chemokines, cviokines and metalloproteases, and
promote recruitment of granulocytes {(Koils, J. K. and A. Linden (2004). "Interleukin-17
tarmily meombers and inflammmation.” mmunity 21{4): 467-76; Stamp, L. K., M. . James, et al.
(20043, "Interleukin-17: the mussing hink between T-cell accumulation and effector cell actions
in rheumatoid arthrifis” Immunol Cell Biol 82(1}): 1-9). Thl7 cells have been shown to be the
major pathogenic population m several models of autormmune mflarmmation, mnciuding collagen-
imduced arthritis (CLA Y and experimental autounmune encephalomyehitis (EAE) (Dong, €.
(20063, "Diversification of T-helper-cell lincages: hinding the family root of IL-17-producing
cells.” Nat Rev Immunol 6(4): 329-33; McKenzie, B. 5., R. A, Kastelein, et al. {2006},
"Understanding the 1L-23-1L-17 immune pathway.” Trends Immuncl 27(1): 17-23.}. RORyt-
deficient mice are healthy and reproduce normally, but have shown tmpaired Thi7 cell
differentiation i vitro, a sigmiicantly reduced Thi7 cell population in vivo, and decreased
susceptibility to BAE (Ivanov, 1L, B. 5. McKenme, et al. (2006}, "The orphan suclear receptor
ROR gammat directs the differcntiation program of promflammmatory IL-17+ T helper cells.” Cell

126(63 1121-33.3. Mice delicient for 1L-23, a ¢ytokine required for Thl7 cell survyval, fail to
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produce Thl7 celis and arc resistant to EAE, CIA, and inflammatory bowel disease (1BD) (Cua,
.., ). Sherlock, et al. (2003}, "Interlcukin-23 rather than interleukin-1 2 1s the critical
cviokine for autormmune inflamumation of the braimn.” Nature 421{6924): 744-8. ; Langrish, C.
L.,Y. Chen, ctal. (2005). "IL-23 drives a pathogenic T cell population that induces
autormmune mflammation.” § Exp Med 201(2}): 233-40; Yen, D., J. Cheung, et al. {2006}, "IL-
23 15 essenfial for T cell-mediated colifis and promotes inflammation via IL-17 and 1L-6." J Chn
invest F16(3): 1310-6.). Consistent with these findings, an anti-IL23-specitic monocional
antibody blocks development of psoriasis-like mflammation in a murine disease model (Tonel,

., C. Conrad, et al. "Cutting edge: A critical functional role for IL-23 10 psorntasis.” I nmunol

185(10}: 5688-91).

In humans, a number of observations support the role of the H.-23/Th17 pathway in the
pathogenesis of inflamumatory diseases. IL-17, the key cviokine produced by Thi7 cells, 1s
expresscd at clevated levels in a varnety of allergic and autoimmune discases {Barczvk, A., W.
Picrzchala, et al. (2003}, "Interleukin-17 in sputum correlates with airway hyperresponsivencess
to methacholine.” Respir Med 97(6): 726-33. ; Fujino, 5., A. Andoh, ¢t al. {(2003). "Increased
cxpression of interlcukin 17 in inflammatory bowel discase.” Gut 52(1): 65-70. ; Lock, C.. G.
Hermans, et al. (2002). "Gene-mucroarray analysis of multiple sclerosis lesions vields new
targets vahidated in autoimmune encephalomychitis.” Nat Med 8(5): 500-8. ; Krueger, J. G., S.
Fretzin, ot al. "IL-17A 15 essential for cell activation and inflammatory gene circuits in subjects
with psoriasis.” J Allergy Chin Immunol 130(1): 145-154 ¢9.). Furthermore, human genetic
studies have shown association of polyvmorphisms mn the genes for Thi7 cell-surlace receptors,
{L.-23K and CCRS, with susceptibility to IBD, mulfiple sclerosis (MS), rheumatord arthrifis (RA)
and psoriasis {Gazouly, M., I, Pachoula, ¢f al. "NODZ/CARDIS, ATGI6LT and [L23R gene
polvmorphisms and childhood-onset of Crohn's disease.” World J Gastroenterol 16(14); 1753-8.
Nunez, C., B, Dema, et al. (20083, "IL23R: a susceptibility locus for celiac disease and
muttiple sclerosis?” Genes nmun 9(4): 289-93, ; Bowes, I. and A. Barton "The genetics of
psoriatic arthritis: lessons from genome-~wide association studies.” Discov Med 10(52): 177-83;
Kochy, Y., Y. Okada, et al. "A regulatory vartant in CCRG6 1s associated with rheumatoid

arthritis susceptibidity.” Nat Genet 42(63: 515-9.3.

2
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Ustckinumab (Stelara®), an anti-pd40 monoclonal antibody biocking both L-12 and {L-23, 15
approved for the treatment of adult patients (1§ vears or older), with modcrate to severe plague
psoriasis, who are candidates for phototherapy or systemic therapy, Currently, monocional
antibodics specifically targeting ondy 1L-23, to more sclectively inhibit the Th17 subset, are also
in clinical development for psoriasis {Garber Ko (2011}, “Psoriasis: from bed to bench and back”
Nat Biotech 29, 563-566), turther inphicating the unportant role of the 1L-23- and RORvyt-dniven
Thi7 pathway in this discase. Results from recent phase H chinical studies strongly support this
hypothesis, as anti-1L-17 receptor and anti-1L-17 therapeutic antibodies both demonstrated high
levels of efficacy i patients with chronic psoriasis (Papp, K. A, "Brodalumab, an anti-
intericukin-17-receptor antibody for psoriasis.” N Engl §J Med 2012 366(13): 1181-9. ; Leonards,
., K. Matheson, ¢t al. "Anti-interieukin- 17 monocional antibody ixekizumab i chronic plaque
psoriasis.” N Engt ¥ Med 366(13): 1190-9.). Anti-IL-17 antibodies have also demonsirated
clinically relevant responses i early frials in RA and uveitis (Hueber, W., Patel, D.D., Dryia, T.,
Wright, A M., Koroleva, 1., Bruin, G., Antoni, C., Draclos, 2., Gold, M.H., Durez, P., Tak, P.P.,
(yomez-Reimno, 11, Foster, C.8., kKim, RY ., Samson, C.M., Falk, N.§., Chu, D.S., Callanan, D
Neouyen, Q.D., Rose, K., Haider, A, D1 Padova, F. (2010} Effccis of AIN457, a fully human
antibody to mntericukin-17A, on psoriasis, rheumatoud arthritis, and uveitis. Sci Transi Med 2,

$272)).

Al the above evidence supports inhibition of the Thi7 pathway by modulating RORyt activity as

an ctiective strategy for the treatment of immunc-mediated inflammatory diseascs.

SUMMARY OF THE INVENTION
The present invention comprises compounds of Formula 1.
3 R4 RS
W,‘/\ Rb
RS
R Formula |
wherein:
R is pyrrolvl, pyrazolvl, imidazolvl, triazolyl, thiazolvl, pyridyl, pyridyl N-oxide,

pyrazinyi, pyrimidinyl, pynidazyl, pipenidinyl, quinazohnyl, cinnolinyl, benzothiazolvl, indazolyi,

(s
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tetrahvdropyranyi, tetrahydrofuranyl, furanvi, phenvl, oxazolyl, 1soxazolyl, thiophenvl,
benzoxazolvl, benzimidazolvl, indolvl, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said
pyridvl, pyridyl N-oxude, pyrazinyl, pyrimidinyi, pyridazyl, piperidinyl, guinazohinvi, cimmolinyl,
benzothiazolyl, indazolvl, imidazolvl, phenvl, thiophenvi, benzoxazolvl, benzimidazolvi, indolvi,
quinolinyl, and pyrazolyl arc optionally substityted with C{O)}C i gatkyl, C{OINR,, C{OINHC

valkyl, C{ON{Conalkyl),, NHOC(OY palkyl, NHSOGCpalkyl, Cogalkyl, CFs, CHCE, C,
¥, -CN, OCpalkvl, N{Cq_pnalkvil, -(CH  1OCH:, SCpalkyl, OH, COH, CO,Ch galkyl,
C{OCER, SO CE3, OCK;, OCHE,, SOCH3, SONH,, SO NHC palkyl, SGyN{Cq nalkyl)s,
C{OYNHSO,CH;, or OCH;OCH:; and optionally substituted with up to two additional
substituents 1ndependently selected from the group counsisting of Cl, Cipalkyl, SCH;, OC.
nalkvl, Chs, -ON, and F; and wherein sard triazolyl, oxazolvi, 1soxazolyl, pyrrolyl, and thiazolyl
are optionally substituted with up to two substityents independently selected from the group
consisting of SOrCHz, SOxNH,, C{OINH;, ~-ON, OCq nalkyl, (CH )5 0CH;, SCH;, Cha, F, Cl,
and Cgppalkyl; and said thiadiazolyl and oxadiazolyl are optionally substituted with Cpalicyl;
and sard pyridyl, pynidyvil-N-oxide, pyrimidinyd, pyridazyl, and pyrazinyl are optionally
substituted with up to three additional substituents mdependently selected from the group
consisting of C{OINHC o)a}ky CIOMN(Cnalkvlyy, NHC(OY g galkyl, NHSO2C 5 galkyvi,
C{OYCFz, SOCF;, SONHC q palkyl, SON{Copalkyl),, CHOINHSO,CH;, SOCH;, SONH;,
COYNH,, ~CN, OCqgalkvl, (CH2 )5 0CH: (ncluding ~{(CH 33 0CH;z), SCh galkyl, Cks, F, C
and Cggyalkyl;

R’ is triazolvl, pyridyl, pyridvi-N-oxide, pyrazolyl, pyrimidinyl, oxazolyl, isoxazolyl,
azctidin-3-vi, N-acetvi-azetidin-3-vi, N-methvisulfonyi-azetidin-3-vi, N-Boc-azetidin-3-vi, N-
acetyl piperidinyl, T-H-piperidinyl, N-Boc-piperidinyl, N-Cy s alkyl-piperidinyl, thiazolyl,
pyridazvi, pyrazinyi, 1-{3-methoxypropyi-tmidazolyl, thiadiazolvl, oxadiazolyl, or imidazolvi;
wherein said imidazolyl 18 optionally substituted with up to three additional substituents
ndependently selected from the group consisting of Cnalkyl, SCHiz, OC i patkyl, Chs, -CNJ F,
and Cl; and said pyridvi, pynidvi-N-oxide, pyrimudinyi, pyridazyil, and pyrazinyl, are optionally
substituted with up to three additional substituents independently selected from the group
consisting of SU,CH3, SO NH,, C{OINH,, -UN, OCs patkyl, (CH 030U H;s, SCH;, CFs, F, CL
or Cpalkyl; and said triazolyl, thiazolyl, oxazolyl and 1soxazolyl are optionaily substituted with

up to two substituents independently sclected from the group consisting of SO,CH;, SO NH,,
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C{O}NH,;, -CN, OC palkvi, (CH ) o OCH;, SCHi, CF, F, Cl, and Cy palkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with Cyyalkyl; and said pyrazolyl 1s
optionally substituted with up to three CH: groups;

R” is H, OH, OCH;, or NHy;

RY'is H, or F:

R”is H, CL -ON, CFs, SCopatkyl, OC galkyl, OH, Chgalkyl, N{CH30OCH:, NH{C .-
palkyh) N{Cqpalkyi),, or 4-hydroxy-piperidinyl;

R® is phenyl, pyridyl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyi;
wherein said pyninudinyl, pyridazyl, or pyrazinvl are optionally substituted with Ci, F, CH;,
SCH», OCq galkyl, -ON, CONH,, SOxNH,, or SO2CH»; and wherein said phenyl or said pyndyi
15 optionally substituted up to two times with OCHs, SO U galkyl, CFs, CHE,, pyrazoiyi,
triazolyl, 1midazolyl, tetrazolyl, oxazolyl, thiazolyl, Copalkyl, Cageyvcloalkyl, OC palkyl,
N{CHs}s, SONH,, SO NHCH; SON{CH: )y, CONH,, CONHCH; CON(CH3),, CL F, —CN,
COzH, OH, CHyOH, NHCOCq palkyl, COC palkyl, SCH; COC palkyl, NH;, NHC 5 alkyl,
or OCUH,CF;z; wherein the selection of cach optional substituent 18 independent; and wherein said
pyrazolyi, tnazolvl, imidazolvl, tetrazolvl, oxazolvl, and thiazolyl are optionally substituted with

R7 1S H, CE,, ~CN, 2(1--4}&31{}’13 ()(3(1,4)2111(5’1(1}739 0(:?‘39 OCHFz, ()(EE-}Q‘(:}{Q()(?(1-4}313(3}-]-, CF%
SCHa, CrigalkyINA'A® {including CHLNA'AY), CHyOC o 3alkyINATAY NA'AY, COINA'A”,
Ci:'i;szE:‘{C(z.-g)a]kle',A AZ, CET‘EQN(CH 3)(:(2- 3}&11{}7 INA-EAZ; NHC (2.-3}2115(}7'5._?‘3}5\ 11‘\2, 'N{C}‘ig } C;\; .
;g}&lk}’iNA_lAz; OCQ-;g}ai'ky'l.NA.lA;)"ﬁ OCpalkyl, OCH;-(1-methyl}-umudazol-2-vi, phenyl,
thiophenyl, furvi, pyrazolyi, imidazolvi, pyvridvi, pyridazyvi, pyrazinvi, or pyrimidinyl; whergin
said phenvi, thiophenyl, furvl, pyrazolvl, imidazolvl, pyridyl, pyridazyi, pyvrazinyl, and
pyrimidinyl are optionally substituted with up to three substituents mdependently sclected from
the group consisting of ¥, Cl, CHs, CFs, and OCH;5;

Alis H, or Caaalkyl;
,A?’ 1S H,, (:(1_4\;&11(},?1, C{ _4)311{.}’10{:(1_4‘;&15{},."1,, (1{1_4)351(}’10}1, (3(())Cf(1_4}aik}f1, OF OC{]-;@)&EK}’};
or A’ and A" may be taken together with their attached nitrogen to form a ring selected from the

oroup consisting of:
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4
O i PO B 6
"$N i ~§-N ”%"N\ — lf >7 Ry >f RN ‘g‘-N ----- R
(e =N ONT 0 3 6 N e
;

““}K \'*IQ\ b ;"“NHZ 2N N-R
. !
: : CFs 0 cand N '

Ry 18 H, OCq galkyl, CH,OH, NH(CH;), N(CHs}, NH,, CHa, F, CF3, 5O,CH;, or OH;

Ri s H, COC{CHz)z, Cipalkyl, C{OY g galkvl, 5OCqH palkyl, CHCHCE;, CHLCFs,
CHa-cyvelopropyl, phenyl, CHy-phenyl, or Cagcycloalkyl;

R®is H, Coinalkyl Gincluding CH3z), OC aalkovl, (inchading OCH;) CFi, NH, NHCH;, -
N, or F;

R”is H. or F:
and pharmaceutically acceptable salts thergof;
provided that (4-chloro-2-methoxy-3-{4-(triflucromethviibenzyiiquinolin-6-vijbis{1,2,5-
trimethyi-1 H-imudazol-4-yviymethanol, N-{2-{{3-{4-(1 H-pyrazol-1-vl}benzyi}-6-{{4-
chiorophenvl}hvdroxy){i-methyl- i H-imidazol-5-ylymethyi}-4-hydroxyquinohn-2-
vioxyicthvhacetamide and (3-(4-(1 H-pvrazol-1-yhbenzvlj-4-chloro-2-{(4-methyipiperazin-1-
viyquinolin-6-vi}{ 1 -methyi-1 H-inudazol-3-y}{6-(trifluoromethvlipyridin-3-yvlymethano! are

cxcluded trom the embodiment.

DETAILED DESCRIPTION OF THE INVENTION
The present invention comprises compounds of Formula 1
> R3 4

RS
24
N N

T
RETN N R

R® Formula |
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wherein:

R’ is pyrrolyl, pyrazolyl, imidazolyl, triazolvl, thiazolvl, pyridyl, pyridyl N-oxide,
pyrazinvi, pyrimidinyl, pyridazyi, piperidinyl, quinazolinyi, cinnolinvl, benzothiazolvl, indazolvi,
tetrahvdropyranyi, tetrahvdrofuranyl, furanvl, phenvl, oxazolyl, 1soxazolvi, thiophenyl,
benzoxazolvl, benzimidazoivl, indolyi, thiadiazolyl, oxadiazolyl or quinolinyl; wherein said
pyridvl, pyridyvi N-oxide, pyrazinyl, pyrimidinyi, pyridazyl, pipernidinyt, guinazolinvi, cinnolinyl,
benzothiazolyl, indazolvl, imidazolvl, phenvl, thiophenvl, benzoxazolyl, benzimidazolvi, imndolvi,
quinolinyl, and pyrazolyl are optionally substituted with C{O)Y o palkyl, C{OMINH,, C{O3INHC
2){;111(}?1,, C(O)N{C(n)dik}’hz, NHC(O‘}C(_]_@&H(}/'L -NHSOQC(]_‘:;}Z:E,&}/'L C{} _4)33{}?1,, CF;;, C-H’ZCF}, Ci,
F, ‘CN, OC(}_-@HH{}?{, N-(C(j_;;}aik}"})% _,( CH;}};OCH;;,, SC{ 1_4}811{3}'1, OH, CO;}H,, COQC{;_@aH{yL
C( O}C}*” SOQ‘,CF}, OCF;;, OCHF;},, SO)CH; bO}I\Hn SO;}NFHC(_LQ}&H{}/’L SOQN(C(}_g}aik}"l}z,}
C{OYNHSO,CH,;, or OCH,;OCHz; and optionally substituted with up to two additional
substituents independently selected from the group consisting of Cl, Cypalkyl, SCHs, OC.
nalkyl, Chs, -UN, and F; and wherein sawd tniazolyl, oxazolyl, 1soxazolyl, pyrrolyl, and thazolyl
are optionally substituted with up to two substituents independently selected from the group
consisting of SOQC}T{}, SOQ,NHQ, C(O)NH% ~CN, OC(? .-Q,)i'ﬂ_kyi,, (CI‘EQ}@-.;‘,)OCE{;, SCH% CFgf,, F, CL
and Crpalkyl; and sad thiadiazolyl and oxadiazolyl are optionally substituted with Cgpalkyl;
and said pyridvl, pyridvi-N-oxide, pyrimidinyi, pyridazyl, and pyrazinyl are optionally
substituted with up to three additional substituents independently selected from the group
C{OYCFz, SOCF;, SONHC 1 palkyl, SO N{Copalkyt)yy, CIOINHSO,CH;, SOCH;, SONH,,
(‘1{0)\[“2 ~C\I ()(“{j ,&ik‘,’i, (CH;)Q:}O(EHz (}ﬁﬁii}dil’ig ~{C}{2}3 O(ﬁ}h}, S(ﬂiiﬁdik‘yig (MF3 F,, (Wi,
and Cqgyalkyl;

R” is triazolyl, pyridyl, pyridvi-N-oxide, pyrazolvl, pyrimidinyl, oxazolyl, isoxazolyl,
azetidin-3-vl, N-acetyvl-azetidin-3-vi, N-methvisulfonvi-azetidin-3-vi, N-Boc-azetidin-3-vi, N-
acetyl piperidinyi, -H-pipenidinyl, N-Boc-pipenidinyl, N-Crpalkyvl-piperidinyt, thiazolyl,
pyridazyl, pyrazinyl, 1-(3-methoxypropyij-imdazoivl, thiadiazolyl, oxadiazolvi, or imidazolvi;
wherein said imidazolyl 18 optionally substituted with up to threc additional substitucnts
independently selected from the group consisting of Copalkyvl, SCHa, OCqalkyl, Chs, -CONJ F,
and Cf; and said pyridyl, pyridvi-N-oxide, pyrinmudinyi, pyvridazyl, and pyrazinyl, are optionally

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

~
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consisting of SOLCHs, SO NH,, C{O}NH,;, -CN, OC nalkyl (CH)o»OCH;, SCH;, CF3, F, CL
or Cyypalkyl; and said triazolyi, thiazolyl, oxazolyl and 1soxazolyl are optionally substituted with
up to two substituents independently selected from the group consisting of SO,CH;3, SONH,,
C{OMNH,, ~-CN, OCqpaikyl, (CH)yyOCH;, SCHs, CFi, F, Cl, and Crpalkyl; and said
thiadiazolyl and oxadiazolyl are optionally substituted with Cgpalkyl; and said pyrazolyl s
optionally substituted with up to three CHi groups;

R’ is H, OH, OCH,, or NH,;

RYisH, or F;

R”is H, Cl, -CN, CFs, SCqnalkyl, OCq palkyl, OH, C galkyl, N(CHOOCH:, NH{C(.
palkyly N{Cipalkyly, or d-hydroxy-pipenidinyl;

R is phenvl, pyridvl, benzothiophenyl, thiophenyl, pyrimidinyi, pyridazyl, or pyrazinyl;
wherem said pyrimmdinyd, pynidazvl, or pvrazinyl are optionally substituted with CL, F, CH;,
SCHz, OC palkyl, -CN, CONH,, SO;NHz, or SOCH;s; and wherein said phenyl or said pyridyi
1s optionally substituted up to two times with OCEs, 50,0 galkyl, Chs, CHE,, pyrazoivi,
irazolyl, ymdazolyl, tetrazolyl, oxazolyl, thiazolyl, Cigpalkyvl, Ca geyctoalkyl, OCq 4alkyl,
N{CHa), 5O NH,, SG:NHCH: SON{CHz)p, CONH,, CONHCH: CON(CH;s),, Ch F, ~CN,
COxH, OH, CHOH, NHCOC  aalkvl, COCqpalkyl, SCH3 COCh palkoyl, NHz, NHC palkvl,
or OCH,CFs; wherein the sclection of each optional substituent s independent; and wherein sawd
pyvrazolvl, triazolyl, mudazolyl, tetrazolyl, oxazolyl, and thiazolvl are optionally substituted with
CHz;

R’ is H, Cl, -CN, Copalkyl, OCq 4alkylCl5, OCE;, OCHE,, OCHCHOC . galkovl, CF,
SCH:, CaalkyINA'A® (including CHyNA'AY), CHOC o nalkyINA'AY NA'AY CHOINATAY,
CHONHC ) palkyINATAY, CHON(CH)C 2.alkyINA'AY NHC 2. 2alkyINA' A%, N(CH:)C .
MalleA A’ , UCH _maikvl\lA]A OCq-paikyl, OCH-(1-methyl}-mmdazol-2-vi, phenyl,
thiophenvl, furyl, pyrazolyi, timidazolyl, pyridvi, pyridazyl, pyrazinvi, or pyrimidinyl; wherein
said phenvi, thiophenyl, furyi, pyrazolyl, imidazolyvi, pyridyl, pyridazyvi, pyrazinyl, and
pyrinmidinyl are optionally substituted with up to three substituents independently selected from
the group consisting of F, U, CHjy, CFs, and OCHG3;

A s H, or Cyayalkvl;

K
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2 : Ty 9 ' ’ k! ' N N N k! '
AT 18 H C(;__4}a,ik§,f1, C{;__4)alkyiOC(1_4)&11{}4, 6{1_4)8,15{'}f'101‘i, ({ O)L(1_4}a.ﬂ§§,”1, OF 06(1_4)8,15{'}f’1;
or A' and A” may be taken together with their attached nitrogen to form a ring selected from the

SToup consisting of:

S A /™
TN . N ?\i 4N o
-5~ S 1 N o ) P
% \\\/J % N\;‘SS‘E % QN:;.""J’ g’/, (?'/ Rb d §”N % N&‘Ra,
g
i \
- “EMN? R _ - | -
“§“N<><F“ O "g"NC{/ “é"f{j ) "guNQRa “i;\ ..g,NC><F
2 §Njyﬂ\z\a R gNmN Ro /o </
i > N SN o N0 SN T Ry R EN L NRy
3N a-g-N\ijj -g-N\_Jsﬁ §N\m/s\\g ﬁo O} L_Q |

4N N-Ry N N-R, TN N-Ry \—«/»-
N haN — rNH N Wer,

K, 1S H, OCU__;)&EK}’E CH;OH, NH(CHz}., N(CH:)?., _\[Hv, C.Hg F, Ci"; SOQCHa, OF OH‘,

Rb IS H, CO;C{CHJH (‘(1_4@1{\}1, C(O}C(]_a}dik}’i, SQ?C{_,:;)@H\}E, CHQCH»CE’: CH)CE:
CH,-cyclopropyl, phenyl, CHy-phenyi, or Ci.geycloalkyl;

R® is H, Cisalkyl (including CHi), OCpalkyl, (includimmg OCH;) CF5, NH,, NHCH;,
M, or F;

R’ is H, or F;

and pharmaccutically acceptable salts thercof;

provided that (d-chloro-Z-methoxy-3-(4-{trifluoromethvhbenzyliguinolin-6-vijbis{(1,2,5-
trimethyi- [ H-mmdazol-4-yvimethanol, N-{2-{{3~-{4-(I H-pyrazol-1-viibenzvi}-6-{{4-
chlorophenvh{hvdroxvi{ 1 -methyi-1 H-inudazol-S-ylimethyh-4-hydroxyguinoimn-2-
vhioxviethyhacetamude and (3-(4-{1 H-pvrazol-1-yl}benzyl}-4-chlore-2-{(4~-methyipiperazin-1 -
yvhquinolin-6-yi}{ [ -methyi- | H-imidazol-5-yvU{6-{irifluoromethyDpvnidin-3-vl ymethanol are

excluded from the embodiment.

in another embodiment of the wvention:
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R’ is pyrrolvl, pyrazolyl, imidazolyl, triazolyl, thiazolvl, pyridyl, pyridyi N-oxide,
pyrazinyi, pyrimidinyl, pyridazyvl, piperidinyl, {ctrahydropyvranyl, phenyvl, oxazolvl, isoxazolvi,
thiophenyl, benzoxazolyl, or quinolinvi; wherein said piperidinyi, imidazolvl, phenvl, thiophenyl,
benzoxazolvl, pyrazolvi, pyridvl, pyridyi N-oxude, pyrazinvl, pyrimidinyl, pyridazyi, or
quinolinyl are optionally substituted with C{OY i palkyl, C{ONH,, Cyaalkyl, Oy, CHYCF5, CL
i . “CN OC(1_4)aik_yL L\J( C(l_@aikyl}gg -(CI?Z}jOCIEJ SC(* _4)5;11_1&}?.‘5,, O}L CO)EL COQC{;-@&IK}’L
OCE;, OCHE,, SO, CHs, SO;NH,, or OCH,OCH:; and optionally substituted with up fo two
additional substituents 1ndependently selected from the group consisting of CL gy palkyl
(including CHs), SCHi, OC; palkyl (includmg OCH,), CFs, -ON, and F; and wherein said
triazolvl, oxazolvl, 1soxazolyl, pyrrolyl, and thiazolvl are optionally substituted with up {0 two
substituents mdependently selected from the group consisting of SOLCH,, SO NH,, C{OYWNH,, -
CN, OCpatkvl, (CH20 30O CH;, SCH;, CFs, F, CL and C pyalkyl (incloding CHi); and sad
pyridvl, and pyridvl-N-oxide are optionally substituted with up to three additional substituents
mdependently selected from the group consisting of 5O,CH;, SO NH,, CIONH,, -CN, OC;.
syalkyl, (CH2 o OCH;: (ncluding -{(CH ) OCH;s), SCq galkyl, Ok, F, O, and Cr_palkyl;

R” is 1-methvl triazolvl, pyridyl, pyridvi-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,

oxazolvl, isoxazoivl, N-acetvi-azetidin-3-vl, N-methylsultonyl-azetidin-3-vl, N-Boc-azetidin-3-

yi, N-acetyl pipenidinyl, I-H-pipendinyl, N-Boce-pipendinyl, N-Cq spalkyi-piperidinvi (including
N-Cii palkyi-piperidinyl), thiazolvl, pyridazyl, pyrazinyl, 1-(3-methoxvpropyl}-imidazolyl, or 1-
Corpalkyi imadazolyi; wheremn sard 1-Crgalkyl imdazolyl s optionally substituted with up to
two additional substituents ndependentiy selected from the group consisting of Cqpalkyl
(including CHa), SCHs, OCpalkyl, CF;, -ON, F, and CL and said pyridyl, and pynidyvi-N-oxide
arc opticnally substituted with up to three additional substituents mdependently selected from the
group consisting of SO,CHs, SONH;, C{OMNH,, -CN, OCmalkyl (including OCHa3), {(CH )
~OCHs, SCH;, CFs, F, U and Coalkyl (including CH1); and said thiazolyl, oxazolyl and
1soxazolyl are optionally substituted with up to two substituents mdependently selected {rom the
SEOUup Cf}nSiSﬁﬁg Of gO)QH’; SQZNH:;;,, C(O}NHQ “CN, 0(3(]_2)&-5}1{}’1, {CHQ}{Q-;;)()CH;;,, SCH;;,, C'.Fg,
¥, and Caopalkyl (inclading CHis); and said T-methyl pyvrazolyl is optionally substituted with
up to two additional CHy groups;

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

R*is H, or F;



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

R° is H, CL, -CN, CF, 8Cyalkyl, OC 1 satkyl, OH, Cqpalkyl, N(CH)OCH:, NH(C,.
palkyly N{Ciigalkyi), or 4-hydroxy-piperidinyi;

R® is phenyl, pyridvl, benzothiophenyl, thiophenyl, pyrimidinyl, pyridazyl, or pyrazinyi:
wherein said phenyi or said pyridyl 1s optionally substituted with OCF3, 5OC4yatkyl {including
SO CH3), CFi, CHE,, pyrazolvl, tniazolyl, mmidazolyl, tetrazolyl, oxazolyl, thuazolyl, Cyaalkyi
(1ncluding CH»), Cpgeyeloalkyl, OC galkyl (nclading OCHy), N{CHs})y, SO NH,,
SONHCH; SON(CHi ), CONH,, CONHCH, CON(CH;3 ), CL F, -CN, CO,H, OH, CH,0H,
NHCOC qpalkyl (including NHCOCH;), COC palkyl (including COCH?), or SCHz;

R’ is H, Cl, -CN, Cyipalkyl, OC.4alkylCF;, OCH,CHL0C . galkyl, CFa, SCH,
CHNA'AY, CHOC o matkyINA'AY NA'AY CLOWNA'A”, N(CH)NCh.palkvINA'A®, OC,.
;g;,a,lky}NA_iAzj QC i palkyl, OCH>-(1-methyl-imudazol-2-vi, furvl, pyrazolyl, mmudazolyl, pyrnidyl,
pyridazyl, pyrazinyi, or pyrumidinyl; wherein said inudazolylt or pyrazolyl 1s optionally
substituted with one CHs group;

Alis H, or Cpalkvl;

A’ is H, Copalkyl, CgalkyviOC palkyl, CogpalkyiOH, C{OY g palkyl, or OC palkyl;
or A’ and A” may be taken together with their attached nitrogen to form a ring selected from the

oroup consisting of;

N—Ry,

§NC>~R e VAR \_{\ N-Ry \‘ﬁ 3 \__{K " /m'\N——Rb;

2

R, s H, OC. 4)45}0«"1 CH,OH, Ni 1((E 73, N{CH3),, NH,, CH;, F, or OH;

Ry 18 H, COC(CHz)z, Cagalkyl, COCqpalkyl (neluding C{OYCH:z), SO0 galkyl,
CH,UHCHF;, CHLCF3, CHo-cvelopropyl, phenyl, CHy-phenyl, or Caseycloalkyi;

R is H, CHa, OCH;, or F:

R”is H, or F;
and pharmaccutically acceptable salts thergof;
provided that {4-chioro-2-methoxy-3-(4-(tnfluoromethvlbenzyviiquinolin-6-vijbis{1,2,5
trimethyi-1 H-imudazol-4-yiimethanol, N-{2-{{3-{4-(1 H-pvrazol-1-yl}benzyi}-6-{{4-

i
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chiorophenviyhvdroxy ¥ | -methyi-| H-imidazol-5-yvhimethyl)-4-hvdroxyguinohin-2-
vhoxyicthvhacetanude and {(3-(4-(1 H-pyrazol-1-vi}benzvii-4-chloro-2-{4-mecthvipiperazin- | -
yvhguinoiin-6-yi} 1 -methyi-1 H-inudazol-5-y{6-{trifluoromethylpyridin-3-viimethanol are

cxcluded trom the embodiment.

in another embodiment of the mvention:

R is pyrrolvl, pyrazolvl, imidazolyl, triazolyl, thiazolvl, pyridyl, pyridyl N-oxide,
pyrazinyl, pynmidinyl, pyridazyl, piperidinyl, fetrahydropyranyl, phenvl, oxazolvl, isoxazolvl,
thiophenyvl, benzoxazolvl, or quinohnyl; wherein sawd piperidinyl, pynidyl, pyridvl N-oxade,
imidazolyl, phenvl, thiophenyl, benzoxazolyl, and pyrazolvl are optionally substituted with
CIOYCrgalkyl (includimg C{OYCH;), C{OINH;, Cqpalkyl (inclading CHs, and CHoCHa), CFs,
CHLCE», CLLF, -ON, OC galkyl (including OCH;), N(C salkvl )y, Gocluding N{CHz )23, -
(C}{Q}SOC}IE, SCQ .-4)3],1@’1 (inciudimg SCH;@),, OH,, COQH,, COQC{ 1,&1}\}} (in@iuding CO;C{CEE%}?
OCE:, OCHE,, SOCH:, SONH,, or OCH,OCH;; and optionally substituted with up to two
additional substituents independently selected from the group consisting of Cl, OCH;, and CHa;
and whercin said triazolyl, oxazolyvl, isoxazolyl, and thiazolvl are optionally substifuted with one
or two CHjs groups;

R*is 1~-methyl triazolyl, pyridyl, pyridvi-N-oxide, 1-methyl pyrazolyl, pyrimidinyl,
pyvrazinvi, oxazolvi, 1soxazolvl, N-acetvl-azetidin-3-vi, N-methyisultonyl-azetidin-3-yi, N-Bog¢-
azetidin-3-vl, N-acetyl piperidinyl, 1-H-piperidinyl, N-Boc-pipenidinyl, N-Cy_nalkyvl-piperidinyi,
thiazolyl, pyridazyl, 1-(3-methoxypropvli-imidazolyl, or 1-Cnalkyl imudazolyl; wherein said 1-
a-natkyl imidazolyl 1s optionaily substituted with up to two additional CH; groups, or one
substitucnt selected from the group consisting of SCH5, and (1 and said pyridvl, and pyridyl-N-
oxide are optionally substituted with up to two subsitutents mdependently sciected from the
oroup consisting of 5C-UH;s, SOpNH,, C{OINH,, -CON, OCH;, CFs, Cl, and CH;3; and said
thiazolyi, oxazolyl and 1soxazolvl are optionally substituted with up to two CHi groups; and said
1-methvl pyrazolvl is optionally substituted with up to two additional CHj3 groups;

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

R*is H, or F;
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R is H, Cl, -CN, CF;, SCyigalkyvl (including SCHzj, OC 1 galkyl, (including OCsalkyl)
OH, Ciypalkyl, N{CH»)YOCH:, NH{Csyalkyvl) (including NH{C; palkyly), N{Cagalioyl)s,
{(including N{C¢ nalkyiy ), or 4-hydroxy-piperidinyi;

R® is phenyl, pyridyl, benzothiophenyl, thiophenvl, pyrimidinyl, pyridazyl, or pyrazinyl:
wherein said phenyl or said pyridyl is optionally substituied with OCF4, SO,CH,, CF,, CHE,,
pyrazolyl, triazolyvl, imidazolvl, tetrazolvl, oxazolvl, thwazolyvl, CH;, OCH,, N{TH;),, SO;NH,,
CONH,, CL F, -CN, CO,H, OH, CH,OH, NHCOCH;, or COCHa;

R is H, CI, -ON, Cppalivl, OC 4alkviCH: (ncluding OCHCFq), OCHCHOC
salkyl (including OCH,CHLOCHS), CF;, SCHa, NA'A®, C(OINA'A® (inclading C(ONHCH:),
N(C}‘]g)c{g_q)&Ik}’ENA_l_Az (inchuding N{CHCH,CHLNAA®, OC<12_.fq.)alk.§'}NA1.A2 (1nchuding
OCHCHNA'AYY, OC galkyl (incloding OCq paliyly, OCH-(1-methyl}-imdazol-2-vi,
imidazolvi, turvl, pyrazolyl, pynidyl, or pyrmmudinyl; wherein saxd imdazolvl or pyrazolvl 1s
optionally substituted with one CH;z group;

Alis H, or Copnalkyl;

A“is H, Corpalkyl, CrgalkyvlOC palkyl, CogpalkyiOH, C{OYC salkyl (including
C{O)Y i palkyl}), or OC galkyvl (including OCHz); or Al and A% may be taken together with their

-

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

Q g]/ ,'?‘“@ N ”5““5“&65"3“”%?’ fENDR

0 2 > “ “N\\jﬁ
7N A
4N 0 S-N N-Ry

Ra s H, F, OC; gatkyl (including OCH;3), or OH;

Ry, 18 Cyogalkyl (including CH;), C{OYCH;, or phenyl;

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

R”is H, or F;
and pharmaccutically acceptable salts thercof;
provided that {(4d-chioro-Z-methoxv-3-(4-{trifluoromethviybenzyliguinolin-6-vijbis{1,2,5-
trimethyi- I H-imidarzol-4-viymethanol, N-{2-{{3-{4-(I H-pvrazol-1-vi}benzvi}-6-{{4-
chlorophenvh{hvdroxv}{ I-methyi-1 H-imudazol-3-yiymethyi}-4-hydroxyquinohin-2-
yvhoxviethylhacctamide and (3-{4-{ 1 H-pvrazol-i-vljbenzyl}-4-chloro-2-{(4d-methyipiperazin-1 -



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

yvhquinolin-6-yi}{ I -methyi-1 H-inudazol-5-yH{6-{trithuoromethvhpyridin-3-vliymethanol are

cxcluded trom the embodiment.

in another embodiment of the mvention:

R is pyrrolvl, pyrazolyl, imidazolvl, triazolyl, thiazolvl, pyridyl, pyridyl N-oxide,
pyrazinyl, pynmidinyl, pyridazyl, pipenidinyl, fetrahydropyranyl, phenyl, oxazolvl, isoxazolvl,
thiophenyvl, benzoxazolvl, or quinohnyl; wheremn sawd piperidinyl, pynidvl, pyridyvl N-oxade,
imidazolyl, phenvl, thiophenyl, benzoxazolyl, and pyrazolvl are optionally substituted with
SO CHa, C{OYCH,, C{ONH,, CHa, CHYCH, CFs, CL F, -ON, OCH;, N(CHaz)y, ~{(CH 3 0OCH;,
SCHs, OH, COH, COC{CH)3, or OCHLOCH;; and optionally substituted with up to two
additional substituents independently selected {rom the group consisting of Cl, OCH,, and CHa;
and wherein said triazolyl, oxazolvl, 1soxazoelyl, and thiazolyl are optionally substifuted with one
or two CHjs groups;

R” is 1-methyi-1,2 3-triazolyl, pyridyl, pyridyl-N-oxide, 1-methy] pyrazol-4-yi,
pyrimdin-5-vi, pyridazyl, pyrazan-2-vi, 1soxazolyl, N-acetvi-azetidin-3-vl, N-methylsulfonyt-
azetidin-3-vi, N-Boc-azetidin-3-vi, N-acetvl piperidinyl, 1-He-piperidinyl, N-Boc-piperidinyt, N-
Comalkyi-piperidinyl, thiazol-5-yl, 1-(3-methoxypropyii-imidazol-3-vi, or 1-Cypaliovi
imidazol-5-vl (including l-ethyl imudazol-5-y1 and 1-methyl imidazol-3-vl}; wherem said 1-Cyy.
nalkyl imidazol-5-yi (including {~-methyl imidazol-5-v1 } 18 optionally substituted with up to two
additional CHs groups, or one substituent selected from the group consisting of SCHi, 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{OMNH,, -CN, OCH;, CF;, Cl, and CHj;
and satd thiazol-5-vi, and said 1soxazolyl are optionally substituted with up to two CHa groups:
and said 1-methyl pyrazoi-4-vi 15 optionally substituted with up to two additional CH groups;

R’ is H, OH, OCH;, or NHy;

RYis H, or F:

R’ is H, Cl, -CON, CFz, SCHz, OC35alkyl (including OCH;3), OH, Cgalkyl (including
CHy), N(CH3OCUH, NH(Cpalkvl) N(Caonalkyly,, or 4-hydroxy-piperidinyi;

RC is pyridvl, phenyl, benzothiophenyl, or thiophenvl: wherein said pyridyl or phenyl is
optionally substituted with OCFs, SO,CH;, CF;, CHE,, imidazol-1-vl, pyrazol-1-vi, 1,2, 4-triazol-
1“}’1, CH;, OCH;, Ci, Ff, OF “CN-;
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R’ is H, CL, -CN, Cy_palkyl (including Cy_3jalkyl), OCH,CF5, OCH,CH,OCH, CF,,
SCHs, NA'A®, C(OWNHCH;, N(CH:)CH,CHNA'A®, OCH,CHNA'A®, OC, 1sjatkyl, OCH,(1-
methyl-imidazol-2-vl, imidazol-2-vi, fur-2-vi, pyrazoi-4-vi, pyrid-3-vi, or pyrinudin-5-vi;
wherein said imidazolyl or pyrazoivl 1s optionally substituted with onc CHy group;

AI 8 H Of C-(1_4)3H{}fl;

A’ is H, Camnalkyl, CoaalkyiOCogalkyl, CopalkyiOH, GO Cqpalkyl, or OCH,; or Al
and A” may be taken together with their attached nitrogen to form a ring selected from the group

consisting of:

..§~N/>;| ~§-N/\7:LH | | - ..g-N% ‘

s & ;gnN(j, NG "g"NQ"R{“SMNyFﬁ O engmND-Ra’
A SN

4N O SN N-Ry,

N/ and T N

Rois H, P, OCH:, or OH;

Ry, 1s CHa, or phenvi;

R” is H, CH;, OCH;, ot F;

R is H. or F:
and pharmaccutically acceptable salts thergof;
provided that (4-chioro-2-methoxy-3-{4-(trifluoromethvlybenzyliquinolin-6-vijbis{1,2,5-
trimethyi-1 H-imidazol-4-vhimethanol, N-{2-{{3-{4-{1 H-pyrazol-1-vl}benzyi}-6-{{4-
chiorophenviyhydroxy}{1-methyi- i H-imidazol-5-viymethvi}-4-hydroxyquinohin-2-
yvioxvicthviacetanude and (3-{(4-(1H-pyrazol-1-vi}benzvi-4-chioro-2-{4-methyipipcrazin-i-
viyquinolin-6-vi}{ 1 -methyi-1 H-inudazol-3-y}{6-{(trifluoromethvlipyridin-3-yvl ymethano! are

cxcluded trom the embodiment.

in another embodiment of the mvention:

R’ is imidazolyl, pyrimidinyl, triazolyl, tetrahvdropyranyl, thiazolyl, pyridyl, piperidinyi,
phcovl, or oxazolyl; wherein said piperidinyd, pyridyl, imudazolyl, and phenyl arc optionally
substimted W’iﬂl bO“CHJ, C( O)CHJ, CH-_gf, CF_’;, CL F, “CI\ OCH-_&, -CFij, Or 1\( Cﬁz}z dl’lcj
optionally substifuted with up to one additional group independently selected from Cl, OCH-,
and CH3; and wherein said triazolvl, oxazolyl, and thiazolyl are optionally substituted with one

or two CHjy groups;
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R”is 1-methyi-1,2-3triazol-5-v1, pyrid-3-vl, 1-methyl pyrazol-4-vl, thiazol-5-vl, N-acetyl-
piperidin-4-yi, N-acetyi-azetidin-3-yi, N-methyisultonvi-azetidin-3-vi, N-Boc-azetidin-3-vi, 1,2-
duncthyi imidazol-5-vl or [-methyl imidazol-5-yi;

R’ is OH, or NH;;

RYis H:

R”is H, Cl, -ON, CFs, CH,, OH, N(CH)OCH;, or OCH;;

R is pyridvl, phenvl, benzothiophenyl, or thiophenvl; wherein said pyridyl or phenyl is
optionally substituted with pyrazol-1-vi, 1,2 4-trazol-1-vi, CFy, OCH;3, SOCHs, CL F, or -ON;

R’ is Cl, -CN, CFz, Cnalkyl, NA'A®, C(OINHCH;, OCH,CHOCH;, 1-methyl
imidazol-2-vl, L-methyl pyrazoi-4-yl, or OC nalkyl;

,AI 15 Cg..z)aikyl;

A% s Cor-nalkyl, CHCHYOCH;, or OCH;; or Al and A° mayv be taken together with ther

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

e PO 1 1)

, and ;
R, is OH, OCH,, F, or H:
R®is H, CHs, QCH;, or F;
R’ is H:

and pharmaceutically acceptable salis thereof,

in another crybodiment of the mnvention:

R’ is imidazolyl, triazolvl, thiazolvl, pyridyl, piperidinyl, phenvl, or oxazolyl; wherein
said pipentdinyl, pyridvl, imidazolvl, and phenvl are optionally substituted with C{(OYCH;, CHa,
CHs, CLF, -ON, OCH;, or N{CUH;s); and optionally substituted with up to one additional group
independently selected from Cl, OCH;, and CHj; and wheremn sard tnazoivi, oxazolyl, and
thiazolyl are optionally substituted with one or two CH; groups;

R*is 1-methyi-1,2 3-triazol-5-y1, pyrid-3-vi, 1-methyl pyrazol-4-vl, thiazol-5-vl, N-
acetvi-pipendin-4-vi, 1,2-dimethyl imidazol-5-vi, or F-methyl imidazol-5-vi;

R is OH;

R is H;

R’ is H, CI, -CN, CFs, CH;s, or OCH3;
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R" is phenyl, thiophen-2-vl, or benzothiophen-2-yi; wherein said phenvl is optionally
substituted with pyrazol-1-vi, 1,2A-triazol~i~yi, OCH;, SOCH,, CL F, CF5, or -CN;

R’ is C1, -ON, CH;, NA'A®, C(OYNHCH;, or OC,j_zalkyl;

1‘3’11 1S C(-;-g;,aﬂ{y'i;

A is Ca-palkyl, or OCH;; or Al and A° may be taken together with their attached

mifrogen to form a ring which 1s:

3
1204
b,

S B JH .

R™1is H, CHa, OCH;, or F;
Q . .

K7 1s H:

and pharmaccutically acceptable salts thereoft,

in another embodiment of the mvention:

R’ is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolvl, pyridyl, pyridyl N-oxide,
pyrazinyi, pyrimidinyl, pyridazyi, piperidinyl, quinazolinyi, cinnolinvl, benzothiazolvl, indazolyi,
tetrahvdropyranyi, tetrahydrofuranyl, furanvi, phenvl, oxazolyl, 1soxazolyl, thiophenyl,
benzoxazolvl, benzimidazolvl, indolvl, thiadiazolyl, oxadiazolvl or guinolinyl; wherein said
pyridvl, pynidyl N-oxude<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>