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WO 2005/080373 PCT/IB2005/000167 1 SUBSTITUTED QUINOLINE
COMPOUNDS Field of the Invention This invention relates to substituted
quinoline compounds and the use thereof. The present compounds are

wiHhiliREs 8§ microsomal triglyceride transfer protein (MTP) B a08{Rusm00167

apolipoprotein B (Apo B) secretion and are useful, for example, for weight
management and for the treatment of obesity and associated diseases.
The invention further relates to pharmjaceutlcal compositions comprising
these compounds and to methods of treating obesity, atherosclerosis,

and related diseases and/or conditions with said compounds, used either
alone or in combination with other pharmaceutlcal agents 10 including
lipid lowering agent8&YES prEReNIdScertain chemical
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Obesity an overweight are generally defined by body mass index (BMI), which

is correlated with total body fat and serves as a measurg of the risk of certain diseases.
BMI is calculated by weight in kilograms divided by height in meters squared (kg/m?),
Overweight is typically defined as a BMI of 256-29.9 kg/m®, and obesity is typically
defined as a BMI of 30 kg/m” or higher,

Recent studies have found that obesity and its associated health risks are not
limited {o adults, but also affect childrent and adolescents to a startling degree.  Risk
factors for heart disease, such as high cholesterol and high blood pressure, occur with
increased freguency in overweight children and adelescents compared with normal-
weight subjects of similar age. Also, type 2 diabetes, previously considerad an adult
disease, has increased dramatically in children and adolescents.

Health risks associated with being overweight or obese include hyperiension,
hypercholesterolemia, hypertriglyceridemia, pancreatitis, hyperlipidemia, dyslipidemia,
type 2 (non-insulin dependent) diabetes, insulin resistance, glucose intolerance,
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type 2 (non-insulin dependent) diabetes, insulin resistance, glucose
intolerance, WO 2005/080373 PCT/IB2005/000167 2 hype rinsulinemia,
coronary heart disease, angina pectoris, congestive heart failure, stroke,

wogallsianes;cholescystitis, cholelithiasis, gout, osteoarthritis, pelsigdeiveo167

sleep apnea and respiratory problems, gall bladder disease, colitis,
certain forms of cancer (e.g., endometrial, breast, prostate, and colon)
and psychological disorders (such as 5 depression, eating disorders,
distorted body image and low self este%m). It has been reported that
inhibitors of microsomal triglyceride transfer protein (MTP) and/or Apo B
secretion are useful in reducing food intake in mammals (European -

patentrapisaiionoperaligation desat WM AIB A AN Iag tegiabing phrasibe,

_ ; e Examp , 705
R e TR SRR L A Bl il
PEeR A AP IAORBIemRcaRbR RS ARRGeFRbER GE0MD Gmpancer
D 981279729 aMDee 805004\ AN 0RI28BBE anrtHKQiOB/08a586; (such as
e ) o
an ; efterau et al. clence - ) ana |
Wetter B B S BT S SR el By e fanery grctein
AlHSUgRIN iR BB e asnYeriy RTefecii fariiaizk paemItimamGreopean
aim@hi\@;ﬁmaii_satmm_empeauﬁmttmtnwnwfaahesﬁymdgf@béedpgm@gociated
PIRYEIIINGeweigRtz0&SYB AN PRI drveniion J hespresen invgation

relates,to a.compound of Formula, (1 Xa%}n R R %R~)m'3 N Rs N RS
20/(f 9itierein® RIS A GrGp Gt fortidia RT 6P IR ML S00510863 28
PO/ NS Q0EE0000 70D BV 8257 aXY @GR T NVO/B0(REBRY (1C002/28635 and
WO 03/002833; European patent/application publication Nos. 0 584 446 B1; 0 643 057
Al and 1090 701 A1, Wetterau et al., Sctencé, 258, 999-1001, (1992) and Wetterau at
al., Biochem. Biophys. Acta., 875, 610-617 (1986), . |
Although investigations are ongoing, there still exists a need for a more effective
and safe therabeutic treatment of obesity and for réa'u"v‘:inxg or preventing' wéight-gain.'

-Summary of the Invention

The present invention relates to a compound of Formula {I)

wherein:

R'is a group of the formula R or R™
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XR X R (Rla) (Rte} or 5 and is attached to the 2 or 3 position of the
quinoline group of Formula (I); m is an integer from 0 to 2; n is an integer
from O to 4; pis aninteger from 0to 5; qis aninteger from0to 3; 10 ris

wo besdsosan integer from 1 to 3; X is -N- or -C(R8)- where Raigktos/Rio167

X1is -N- or -C(R)- where R'is H or R'; R2, R', RB and R9 are each
independently selected from the group consisting of halo, -OH, -CN,
(CT-C4)aikyl, (C1-C4)alkoxy-, alkoxyalgyl- having 2 to 4 carbon atoms, 15
halo-substituted(C,-C,)alkyl-, halo-substituted(C,-C4)alkoxy-,
(C1-C,)alkylthio-, benzyloxy, hydroxy(C1-C4)alkyl-, (C2-C4)alkenyl,
(C2-C4)alkynyl, -C(O)N(R*)(R"), -N(R"C(O)Rt2, -N(R")C02R12,
-N(R")S(0O)5Ri2, -C(O)R12, -CQR12, -OC(O)R12, -SO2N(R)(R") and
-S(O),R'2; eac%R‘ is_independently H or (C,-C4)aikyl; 20 s is the integer |

or 2;vis an int g)e %
Ghe

together with the catb
carbonyl group; WO 20051080343 BCT/IB2005/000167 4 RS and,R10
are each independently/selerte 'ﬂ_q%jrﬁhe group consisting* 6T H, (T l’%
C4)alkyl, halo-substitatéd (Cl.C2)alkyk (Cs C7)cyclakyly-CORTZ,N: 1o
alkoxyalkyl- having 2 to 4’arbon atoms, alkylthioalkyl- havifig 2 to 4 R
carbon atoms and -S02R1L; R6ls (C1-C10)alkyl optionally substituted with
1 to 3 substituents indeperigiéhytly 5 selecfed from the group c@i8jsting of
halo, -OH and -CN, or R6 is pyridyl, phenyl or phenyl(C1-C6)alkyl- in
which the pyridyl and phenyl group and the phenyl moiety of the
phenylalkyl group are optionally substituted with 1 to 3 substituents

FERENARAIY RAIGCES TOILING Jraur-eRRsvtnG of (Fdsftigliyl. halo-

m is an integer from 0 fo 2;

nis an integer from 0 io 4,

pis an integer from 0 to 5;

g is an integer from 0 to 3;

ris a bond or an integer from 1 to 3;

X is ~N- or -C{R®)- where R®is H or RY;

X'is =N- or =C(R")- where R" is H or R’;

R% R", R® and R® are each independently selected from the group consisting of
halo, -OH, -CN, {C4-Cylalkyl, (C4-Cs)alkoxy-, alkoxyalkyl- having 2 to 4 carbon atoms,
halo-substituied(C.-Catkyl-, halo-substituied{C.-C,lalkoxy-, (C4-Cialkytihio-,
benzyloxy, hydroxy{C:~C,)atkyl-, {Cx-Cilalkenyl, (Co-Cylalkynyl, -C{OWN(RHR™),
~NRMCIOIR™, -NR™MCOR®?, ~N(R™S(0)R™, ~C{OIR™, -CO.R"™,
~QC(OIR™, ~8O,N(R*HR™) and ~3(0},R™:

each R® is independentiy H or (C4-Cy)alkyl;

s is the integer 1 or 2;

v is an integer from G 1o 2;

R®and R are each H or are taken together with the carbon atom to which they
are atiached to form a carbonyi group;



substituted (C1-C4)alkyi, (C1-C4)alkoxy-, halo-substituted (C;-C4)alkoxy-,
halo, -OH and 10 -CN, or | R6 is (Ce-C10)alkenyl, (C2-C1)alkynyl,
-CH2N(R)(R1a), -C(O)N(R14)(R15), -C02R20 or -CH2-W-Y where W is
web208/0803-and Y is selected from the group consisting of H, ¢ciagmmaksydic
(C3-C7)cycloalkyl, (C3- C7)cycloalkyl(C1-C6)alkyl-, phenyl and
phenyl(C1-C6)alkyl-, where the (C1-C6)alkyl group 15 is optionally
substituted with 1 to 3 substituents independently selected from the group
consisting of halo, oxo, -OH, -CN, -CF3, -OCF3, -OR12, -C(O)R12,
-C(O)ORL1YV, -OC(O)R12, -N(R11)C(O)R10 and -C(O)N(R)(R11); the
(C3-C7)cycloalkyl.group and the cycloalkyl moiety of the cycloalkylalkyl
group &teogtivihally sadbstitiseshdsittiyl tel Ssdlfstitubatg dndepaidagtty H, (C:-
%;I%M@dhfémdb@m@@p:qm%&@n%ofch@ég)cn@myu CC(@@&WM‘@OQHMQNV%@ 2

- E%a b! a?dm Cﬁ)ﬁﬁhoe%kyr?m ]2'[}8 charge P engl ar ﬁ% d.the

eny moiety are op iShall y Su Uted with | to

3 subsﬂﬁue»ﬁu@s Fﬁdéﬂ&@ﬁaemﬁaflsé!é@ﬁéat%mﬂﬁhbt@&)wwh@%@m%ﬁqﬁaﬁﬁﬂw
3 (eo)alioh #QRHroGENorEE g GE3, -cB(eNOR IR @nd -OR'2; each R" is

mdepeg{d%%g%éeﬁgﬁég; oggggﬂslﬁ%ﬂc‘ﬂft% ﬁﬁ?cﬂ?é‘%ﬁ'@(&nﬁgroup

halo-substitu

@4 RN R A4 ﬁﬁ%\ﬁ@fi&@ %S%W%ﬁwg%ﬁwted with 110 3

(Co=0B alkylitrofC2=04) athsticdduing !B tor Gipadioiséiowid Cedchr R/ 1 RdE-

'QQ%QQW&?[@WG%R@@@IW KR Ccymlemlndd VheradReC o Aelhd
tlonally substituted with 1 to 3 substituents independently selected

from the group consisting of (C,-C4)alkoxy-, halo, -OH, -CN, -CF3 and ”

_OCF 3RS 143 fostllestdd fromplambup e dHESRG oI aRYl) -CO:R

hetiiTetnyiherO(O3RTE and-S(@)2 R78; WO 2005/080373
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15 debsticonid whhtﬁUt@cens%wsm@amt@tlmd@péﬁﬁf@ﬁﬂ?%@b@mtﬁ@ﬁpméﬁg@591@9
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IRl i G G e & E{ﬁg?aéﬁ%giyrg{ﬁylky'
e A %ﬁfﬁﬁﬁ%{ﬁv@hﬂﬁmarwwi e ool
selepted4romstiecgrbiipm the group consisting of halo, oxo, (C+-Celalkyl, -OH, -CN,

20 -CFa, -OCF,, -C(O)OR™ and ~OR'; and the phenyl group and the phenyl moiety of the
phenylalkyl group are optionally substituted with 1 to 3 substituents independently
selected from the group consisting of hale, (C-Celalkyl, -OH, -CN, -CF;, -OCF,,
-C(OOR™ and ~OR™,
each R" is independently selected from the group consisting of H, (C(-Cy)alky!,
25 halo-substituted(CT:-Coalkyl, (C:-Crleycloatkyl, (C-Cajalkoxy(Ce-Cllalkyl- having 3t0 &
carbon atoms and (C4-Cslalkylthio{C,-Cy)alkyl- having 3 1o 5 carbon atoms;
gach R"™ is independently (C-C,)alkyl or {C3-Cr)cycloaikyl, where the (Cs-
Cilalkyt is optionally substituted with 1 10 3 substituents independently selected from the
group consisting of (C,-Cy)alkoxy-, halo, -OH, -CN, -CF; and ~OCF;
30 R™ is selected from the group consisting of (C4-Celalkyl, phenylmethyl-,
-C{O)R™ and ~S(0}, R,
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consisting of halo, oxo, (C1-C6)alkyl, -OH, -CN, -CF3, -OCF3 and -OR1L;
and the phenyl group and the phenyl moiety of the phenylalkyl group are
optionally substituted with | to 10 3 substituents independently selected

wibom dhesgroup consisting of halo, (C1-C6)alkyl, (C1-C6)alkexyrgfabdieoois?

-CN, -CF3, -OCF3 and -OR'2; R15 is selected from the group consisting of
H, (C1-CB)alkyl, (C2-C6)alkenyl, (C2- C6)alkynyl, (C3-C7)cycloalkyl,
(C3-C7)cycloalkyl(C1-C6)alkyl, phenyl, phenyl(C1-C6)alkyl-, pyridyl,
pyridyl(C1-C6)alkyl-, -C(O)R'2 and -S02R12, where the (C1-CB)alkyl
group is 15 optionally substituted with 1 to 3 substituents independently
selected from the group consisting of halo, oxo, -OH, -CN, -CF3, -OCF3,

-OR12 RE(QYR%1=C(0)1Qhk EAR)QEHREHH B!, {C(QREH 2AC(QYN(RUERL),
of en? Bor G OIRIGN ERIOIRLAANE-CUQINIR (R and the

roup and heny m0|etY e hen lalk roup are
g s
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ake

er wi e n| en a¥om to V\)!hIC a acﬁed

tOFORATI Pﬁé%é%’é%ﬁﬂ"hﬂ g %éHP&IﬁWQtB'W@?W%%ﬁ%ﬁﬁ%}%W figoroup
Casainingobraid gig atem e e-optianall saisftiated- Wi pxaamephenyl
0@%98%% !H&'&%ﬁ% mﬁ‘é 'Bﬁé Og-ERpighy o%%lﬂ%ﬂsﬂeém{é% with 1 to

or R14 and Rt5 are taken

consisting of -0-, -S- (,\?H“ ﬁ
(GURL R PO T oFOR RS B AR o
hétefaeyfieticyringrtofiinfeig:. 3 @6 B: ring 48615 in which rings containing 5 -

or 6 ring“atospeaLe ANl RIRstad wiIth Qx0-and Rplignatlydrehilec,-
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pdsmiayxl{@ sOrbralkyt withet ed e (RsHUE)E kylgrente ity eptaanallireubstitned
of halo qécegg,gtlg;@nt@md@pen@lent%@ele@e@fr A h@g hoppnsstlng
o AN AAG L o, sl b e PieRy alae:
witld 10O BRI {Uieans Shrlepemtiaap §ek@@aw6mwtyr@fdb%@ms@ﬁ@i

Oéroup arg optionally substituted with 1 to 3 substituents independently selected from the

group consisting of halo, (C4-Cglatkyl, (C-Celatkoxy-, -OH, -CN, -CF;, -OCF;,
—OR", -C{O)YOH, -C{O)OCH,CeHs, and -C{O)OR™; or

R™ is ~(CHa)N(R)YR™) where t is an integer from 2 to 4 and R" and R are
taken together with the nitrogen atomt to which they are attached to form a heterocyclic
ring containing 3 to 6 ring-atoms in which rings containing 5 or 6 ring-atoms are
optionally substituted with oxo and optionally include an additicnal heteroatom moiety
selected from the group consisting of ~O-, -8- and -N{R™)-; or

R™ and R™ are taken together with the nitrogen atom to which they are attached
to form a heterocyclic ring containing 3 to 6 ring-atoms in which rings containing 5 or 6
ring-atoms are optionally substituted with oxe and optionally include an additional
hetercatom moiety selected from the group consisting of —O-, -5- and
-N(R™)-;
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halo, (C1-C4)alkyl and (C1-C4)alkoxy-: and R20 is selected from the
group consisting of (C1-C6)alkyl, (C3.G)cycloalkyl, (C3-
C7)cycloalkyl(C1-C6)alkyl-, phenyl and phenyl(C,-C6)alkyl-, where the

w&lndsoyalsyl group 10 is optionally substituted with 1 to 3 sppslitaMBe0167

independently selected from the group consisting of halo, oxo, -OH, -CN,
-CF3, -OCF3, -OR12, -C(O)R1, -C02Rt0, -OC(O)R12, -N(R")C(O)R12
and -C(O)N(R)(R"); the (C3- G)cycloalgl ‘group and the cycloalkyl moiety
of the cycloalkylalkyl group are optiondlly substituted withl to 3
substituents independently selected from the group consisting of halo,
oxo, (C,-C6)alkyl, -OH, -CN, 15 -CF3, -:OCF3 and -OR"; and the phenyl

gr%Up ard he, pdjﬁoy)lamwsiwtﬂm)a%@c@mt@m Igmup are optionally

supstit t tituents, In {ly selecte rou
con&stﬁw a]o 8@6%&“ C?h%%%k?j? a'?k% L e&h 6%&% o
dRAPIBR %R?H&Fﬁ?a% ﬂ&al@%féé@ﬁ%é@éﬁﬁf‘@%’f%ﬁ‘%*ﬁ?ofé?ﬁg”tﬁgmup
saidsiinpaUTet o108 RitCsalt)aRExprefer abhCXdk R apand X' is -N- or
ﬁmmw@%m@{@@bﬁ%w mQ(e%%? ﬁ@%ﬁ%@m%&%ﬂaﬁetgﬁromﬁcts of

the mvent on both -N-a is -C(Rb)-

SRS o 0y S8 G EETH (R e i aing o
H’@'@MQU%@WWé%@H&@W@ ofwlibstituents 25 on the aromatic rings

contain'mi@ x%@mﬂ@ﬁ ?Kdn{iﬂ’r@ gct@,urﬁ%&vﬁ@rmg@qlﬁwséﬁwwﬁdqc@csoamyt (c3
I ic ar a ni
e S SR IO Z T Gl

teyPHrEakE SHFE ﬁ@tfiﬂdﬁ%1 Hu %&Jemtsa@dgﬁavﬂ?rrﬂm@ BinA&Ring souP
Rokitstieyef Mhe numisiing Sy st -QSEgd iDREMING sPecHio fom s *,
o.fr\m@ @Y@W%AB Whish, R Sﬁgfr{]@e@mo%%wggﬁfg@géﬁcw@
\" |

e S
20@979@%*#3 SFB@‘-MBEOOB)’W%W CPNSING thihato( ORI (10 Ieibsibyid. -CN,
preferably pasitiaped; ertbend.encngljgeanthia thaeRBrhariing Fheny-eryi
Q r@%é%%&@%{i lQL%%Y!L%H%iH”’IRO ?&%MD&&M&%&@ R;?é%@p!iyfrom the

attached to the 2’or 3 position of the pyridine rin
B THBRM I B Dot et S B DT e WL

isPReferably attached to the 5 2 or 3 position of. the pyridyl ring not
OGGHHARL BILHEAR) TR @M< 1R BERERITED: prodrug of said compound or said salt.

Preferably X is —C(R*)- and X' is ~N- or =C(R"}-, more preferably X is ~C(R%)-
and X'is —C(R")-. in other aspects of the invention both of X and X' are -~N-, or X is —N-
and X' is ~C(R%-. R?® R’and R, independently, are preferably H.

in the numbering system used herein to identify the positioning of substituents
on the aromatic rings containing X and/or X' ring-atoms where reference is made to a
structural formula depicting such aromatic ring(s) as containing an X or X' ring-atom,
highest priority is assigned to the X and X' ring atoms, and they are accordingly sach
numbered “1" as shown in Formulas R'" and R™", Howaver, the numbering system
used in naming specific compounds of the invention in which such aromatic ring(s)
is/are phenyl (i.e., X is =C(R®)- andfor X"is ~C(R")-} is the conventional numbering
system for phenyl rings for the ring in which X is —C(R®)- or X'is ~C(R®)-.



embodiment where X is -N-, the R8-bearing phenyl group or the
(C4-C7)cycloalkyl group occupies the 2 position and -C(O)N(Rt0)-
occupies the 3 position of the pyridine ring as illustrated in Formula (R™)
wanthisasmula (R'0’) below: 10 (R8)p O O s N, N N 2__~Z N ktRelfadsRdds
(Rs)q /110 (R1al) (R1bl) The R' group is preferably attached to the 2
position of the quinoline group in 15 Formula (1), i.e. ortho to the N atom
of the quinoline group as shown in Formulas (IA) and (IB) below: WO
2005/080373 PCT/IB2005/000167 8 (Ei? ~X1 R'R3R'/pI\\NRo 15 R
X1IVIVRo (IA) (R~)n6\ 'e jX1 R3R4pI\\NR5 R5 X~"1ZNN

in R, the —C{OIN(R'®)- moiaty is preferably positioned ortho (i.e,, adjacent) to
the R®%-bearing pheny group or the (C,-Cyeycloalkyt group in R', and, when X is =N-, is
preferably attached to the 2 or 3 position of the pyridine ring of R". In this embodiment,
the R%-bearing phenyl group or the (C.-C;)cycloalkyi group is preferably attached to the
2 or 3 position of the pyridyl ring not occupied by ~C(ON(R')-. in a preferred

th

embodiment where X is —N-, the R®-bearing phenyl group or the (C.-C-)cycloalkyl group
occupies the 2 position and —C(O)N(R'%}- occupies the 3 position of the pyridine ring as
ilustrated in Formula (R'*") and Formula (R'®") below:

10
8
(RY);

O

N% 5 N
g 3
R |
(R); P R
{R1a1)

The R’ group is preferably attached to the 2 position of the quincline group in
13 Formula {I}, i.e. orthe to the N atom of the quinoline group as shown in Formuias (1A)
and (IB) below:



/ IR1o (IB) where X, X1, r, R3, R4, R5, R6, R', R5, Ri0 and n are as
defined above and below, 5 generally and preferably. The integer r is
preferably 1 or 2. Each R- in Formula (1), independently, is preferably
wselegtedofram the group consisting of F, Cl, -CH3 and -CF3ptai€2005/006167
preferably from among ClI, -CH3 and -CF3. The integer m is preferably O
or 1, more preferably 0. 10 Preferably, each R’ is independently selected
from the group consisting of halo, -OH, -CN, (C1-C4)alkyl,
(C1-C4)alkoxy-, alkoxyalkyl- having 2 to 4 carbon atoms, halo-
substituted(C1-C4)alkyl- and halo-substituted(C1-C4)alkoxy-. More
preferably, R7 is selected from the group consisting of from F, Cl, Br,
(C1-C4)alkyl, (C1-C4)alkoxy-, fluoro- substltuted(@i7p4)alkyl (e.g., -CF3,
-CHF2 ,-C2F5) and fluoro-substituted(C1-C4)alkoxy 5/080373
PCT/I82005/000167 9 e.g., -OCF3). Still more prefergbly, Xﬂs selected
istivg, of Cl, (C1- C4)alkyl, (3C1 C4)a Xy- and -CF3.
ected from the groufR QN '&lng of Cl, -CH3,
' ~f0 ferably O.

Qr 6 pdsdtlon of the ring in 5
er1tly; sferably sdlected from the group
@Ikyl (C1 -C,)alkoxy-, alkoxyalkyl- having

2 to 4 carbon atoms Rz ituted(C1-C4)alkyl-,
halo-substituted(C1-C4)alkoxy-, benzylo (C2-C,)alkenyl and - S(O),R";
more preferably from the group consisti E o? f from F, Cl, Br, (Cl C4)alkyl,
(C, 10 C4)alkoxy-, fluoro-substituted(C1-C4)alkyl- and
fluoro-substituted(C1-C4)alkoxy-. Still more pref?%%y, R8 is selected
from the group con5|st|ng of Cl, (C1-C4)alkyl, (C,

Most preferably R’
-OCH3and CF3

is -CH(CH8)2,
. is selected from
115C4)g ,\ particulaf chain alkyl

OXY-, -q"st behzyloxy-,

QAC(CH and -340),R" @.9., -
s Sd}lB or?\’S(O)ZCHS)) The integer p is

(1B)

where X, X', r, R R*, R® R% R’ R® R* and n are as defined above and below,

(C2-C4)alkenyl- (e
S(0),(C1-C4)alkyl
preferably 1 or 2;

generally and preferably.

The integer r is preferably 1 or 2,

Each R*in Formuia (1), independently, is preferably selected from the group
consisting of F, Cl, -CHs and -CF;, more preferably from among Cl, -CH; and -CF;. The
integer m is preferably 0 or 1, more preferably 0.

Preferably, each R’ is independently selected from the group consisting of halo,
-OH, -CN, {C4-Cyalkyt, (C4-Cylalkoxy-, alkoxyalkyl- having 2 to 4 carbon atoms, halo-
substituted(C,-C.)atkyl- and halo-substituted(C,-Cy)alkoxy-. More preferably, R’ is
selected from the group consisting of from F, Cl, Br, (C+-Cy)alkyl, (C4-Cilalkoxy-, fiuoro-
substituted{C-C,)alkyl- { &.g., -CF;, -CHF; -C,;Fs) and fiuoro-substituted(C.-Cyalkoxy- {
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more preferably, 1. When p is 1, R8 is preferably attached at the 4
position of the phenyl group. The integer v is preferably 0 or 2; more
preferably, 0. 20 Each R9, independently, is preferably selected from the

arapeersisting of F, Cl, -CH3 and -CF3; more preferably fioprsungngos7
Cl, -CH3 and -CF3. Most preferably, R is - CH3. The integer g is

preferably O or 1; more preferably, 0. R5 and RIO, independently, are
preferably H, (C1-C4)alkyl or halo-substituted(C1. C4)alkyl; more
preferably, H, -CH3 or -CF3; most prel%rably, H or -CH3, 25 Each Rt1,
independently, is preferably selected from the group consisting of H,
(C1-C4)alkyl and fluoro-substituted(C1-C4)alkyl-. Each R12,

igdepetentlyiisroreferablyn( RG4 yalkylaptionally substirisdingthf Ttd C3-
%ﬂ?&!ﬁ}i‘!ﬁeg%ﬂgﬁgﬂjgﬁgtjwf’fl%Eﬁq éf%ﬁ? ArQURCORSISHIG At group
(C,-C4)alkoxy- and” halo (e.%.jr,1 F or Cl). In one as ec(i of tpe mveEl?tlon, the
RO Al T S 36 T st el R AP (1L A6k,
pysidyabhrienyihsheriyl{CR-GoyafkyebiyGRIZNEHA Yo NG 2065/08G8 7Y the ring in
RGHIR2005/000167 10 -CH-N(R")(R13), -C(O)N(R14)(R16) or -C02R20
in which the (€.-C.0)alkyl, pyridyl or the 0 ety IS ¢ o hal
optiona ?/Cé‘u%s%ﬁ%?ég"{%?)‘# ’bsrgi{g%gtﬁg?j ﬁ%&%pﬁéﬁgﬂﬁ é@%%t?’[%@é im or e,
(©H{6)hopkehilonaiPsapS ates By TG SR SR S)
Cﬁuﬁe@ﬁﬁfﬂ@q—ﬁqﬁ?é_ildymm@opmtﬁe_ﬁabgd(R,@(_]'S}mmmaihnsﬂbﬁit(ﬁe@:n)algenyl and —
@(?%ﬁwé% ‘B_@f@s‘&f%lb’frﬁz‘rﬂ%@%t_ %‘?ﬂgﬂé’@gmk | F@s@%ﬁ)@@@ﬁa@p(@r
preferably, Is optignally s ifute - |l Qr - .
oD s BTy o RN 5 LAy SR CARbBR o
thisrnpefriehh&/dsosteeffone Shiralccarbensiatioenal CE6F ekalfipie (fnthe
colmenndsnaf.Eprmeta therthersrarben, &omstoeabichdrRfitis gitaphedskatg of
be.asymmetric i YQriLy ek th GOLENPRLINAS ] e, deseription o —
o(?ggé%]lﬁgéﬁcg%gé%r%gg %%é%%sa ‘bzxi%g& $R o%@" means tr@%é ‘cél‘?bo%g o
t6im 1B WHEIPREC SRR e 'SSSiGREd EBmAGaUER cPBSISTRS g (-
"S_L')gmlgali@;ﬂmis'c[dﬁieymﬂm&n m@mbym,wgmr@mquemc@més(cw
qﬂgga%!x.d%ﬁg,l%@ngbo%ah@%)én&aw Gand Reelogdh AnaevsEhrM e g, -
I@(O%?Cf&?a%ksyl(%gc § ~8CH; or ~8(0),CH;)). The'integer p is preferably 1 or 2
more preferably, 1. When pis 1, R is preferably attached at the 4 position of the
phenyl group. The integer v i preferably 0 or 2; more preferably, 0.
Each R® independently, is preferably selected from the group consisting of F, Cl,
-CH; and -CFa, more preferably from among Cl, -CH; and -CF ;. Most preferably, R¥is —
CHa. The integer g is preferably 0 or 1; more preferably, 0.
R® and R'°, independently, are preferably H, (C4-Cy)alkyl or halo-substituted(C,.
Ca)alkyl; more praferably, H, —CH; or —CF3; most preferably, H or —C_Ha,
Each R'", independently, is preferably selected from the group consisting of H,
{C+-Cyralkyl and fluoro-substituted(C4-Cq)alkyl-,
Each R", independently, is preferably (C+-Caialkyl optionally substituted with 1 to
3 substituents independently selected from the group consisting of (C4-C,)alkoxy- and
halo (e.g., F or Cl). In one aspect of the invention, the R™ (C.-CyJalky! group is
unsubstituted.
R®is preferably (C~Ciolalkyt, pyridyl, phenyl, phenyl(C;-Celaticyl-, -CHp-W-Y,
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In the embodiment of the invention where R6 is optionally substituted (C,-
C,0)alkyl, the alkyl is preferably a (C,-C8)alkyl, Preferably, the alkyl is
unsubstituted or is substituted with 1 to 3 substituents independently

weelesiggyiam the group consisting 20 of F and -OH. The supsiitieis R

and R4 in this embodiment are preferably taken together with the carbon
atom to which they are attached to form a carbonyl group. The other
substituents and parameters in this embodiment (R6 is optionally
substituted (C,-C,0)alkyl) are as defil@d above in this application,
generally and preferably. Preferred compounds of this embodiment of the
invention, where R6 is optionally 25 substituted (C,-C,0)alkyl and X and
@m@mmwpmmﬁmﬂq %@rm@nﬁdﬁ ahianEes JRIA0GyEAN ande
5 Representatlv com q U e%mbodlment of the invention (R6
Yo% (P ?9’03 mclude the following compounds
Where %%e R[ﬁ%m%pl)(,]ﬁsls @FP”%U substltuted {C,-Cygialkyl, optionally substituted
(ﬁ)@({&(ﬁ=mftaommmmﬁmﬂa@nyl)@gmmﬁe -3-carbonyl)-amino-quinoline-6

-carbo tlfiprr%?: f@%ﬂesw&tégg Oé :fg l%/i optionally
PCT/1B200510 0167 [%f%( 2(4 -trifluorome yI eny

RO b ShyH B uinoli ne-6-carboxylic acid
[1-(3-m@thexsrapbrefiy bbbty jscapideally substituted (C.-Cqo)alkyl or

(I&)g@j{\ﬁ@g@dfy@iﬂyoromethyl phenyl) pyrid ine-3-carbonyl]-amino}-qui noli
ne-6-c d h mide, and 5
2-{[2-(4-tri F%?%erﬁaét\ﬁy% e%y I\Py ?@ qa -carbonyl]-amino)-quinoline-6-ca
rboxylid@&do{ hpRenypr "é‘ﬂﬁlﬂée’ﬁ'éﬁr*&’@rﬂaﬁ\?é B8R SOk R FeBPRRomS.
eobadimeat iofithednention (Feisdptionakycasbistitatet (ClCRPabtAhed
(R)I‘t%%?azéﬁ(%ﬁﬁé}ﬁ%‘gﬁ?ﬁgﬁﬁ}%%%‘é’;&?&eﬁ fg‘%ﬁﬁf@ blms r?]%]cnpgon of

illu [ yl [ ui 6
R BB ey P 5 S Ao Wi &
(R pizafizibadfine rssiethy cphignyaiopy rie wf% grcérbwml]JaﬁﬁtﬁUpiqed i
uinalinerGoarhany ieqasidd tolds mejhany qytdinlry D eihrd anide.c and

(5 l2 ég Aﬁ éguu?%%e y%eh% QSRXQ%’B e-3- c;r;t:onyl] amino}-qui

-2 {[2 (47 RE SrOPRETRST &?ﬁ,ﬁ%iﬂih\é@f&%déﬁ&ﬂ%ﬁ%%wbaﬂ ii5fiiE6-ca

erWk@!amﬁ alkyl is preferably a (C1-Cglalkyl, Preferably, the alkyl is unsubstituted or
is substituted with 1 to 3 substituents independently selected from the group consisting
of F and -OH. The substituents R and R in this embodiment are preferably taken
together with the carbon atom to which they are attached to form a carbonyl group.
The other substituents and parameters in this embodiment (R%is optionally substituted
(C1-Cio)alkyl) are as defined above in this application, generally and preferably.

Preferred compounds of this embodiment of the invention, where R%is optionally
substituted (C,-Chgjalkyt and X and X" are both ~CH- include the compounds of
Exampies 98, 100, 101 and 105.

Representative compounds of this embodiment of the invention (R®is optionally
substituted {C,-Cqo)alkyl) include the following compounds where X is ~N- and X' is
—-CH-
(R}-2-{[2~(4-trifluoromethyl-phenyl}-pyridine-3-carbonyl}-amino-quinaline-6-carboxylic
acid (1-p-tolyl-athyl)-amide,
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(1-pyridin-2-yl-hexyl )-amide. Representative compounds of this
embodiment of the invention (R6 is optionally substituted (C,-C,0)alkyl)
include the following compounds where X is -CH- and X1 is -N-: 20

wiRdogslidostrifluoromethyl-biphenyl-2-carbonyl)-amino]-quinolie-Sssarbseyli-

c acid [1-(5- methyl-pyridin-2-yl )-ethyl]-amide,
(R)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli
c acid [1-(4- methoxy-pyridin-2-y|)-eth¥l -amide,
(R)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino)-quinoline-6-carboxyli
c acid (1- 25 pyridin-2-y$-propyl)-amide and
2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxylic
asietlpirtifn:oropctteyliaamideritimie embogdiraentsvereRe-t qybickic
peQ_ xl_@[rp&ﬁg%l,(l&le- @QQW}IQR)M@CV‘ the pyridyl or the phenyl group or
su

moiety Is optiona stituted, the substituents are 30 preferabl .
L s O R AR P VAT B R b CA R TR <cqepietic
adisstitutesh dtkydrsiremis -@d, CH2CI, -CF3 or -:CHF2); (C,-C4)alkoxy-

(-G - QkHIS o WEH 200RRB03 AAIRCILEBLENB0RMHD fulkdinfdG2HB Sty lic acid

-QCH(CH3)2), hala (e.g., F or Cl), and OH; more preferably, from
(@,Pg%éﬁbgﬁ}?:?ﬁgétituted (C-Chaliyk, (C1-CAalkoxy-, F and C; and

most prRYBTeRAY AbIH R TAREIRY NI odiTansOHEa Ve irEfh ghigtionally
esmﬂma‘djmem1i$mj}efanab1ylu|aiwnylf@ropm'gigd>mpanﬁdslIanlgréépydniyﬁ Ara@oth ~N-:
sehstiisentsR 3 _RLRA-I AP erhedimentare REeTARY R IRK N carboxylic

i%aether with the ceﬂéﬁgon atom to which they are attached to form a
o)

8@)}1@ "B?g%'.pfﬁ ther SKEANISRts and parameters for this ‘
dmbodimeéntiveremaafimsdndbeviirethiseapilidhavmodeneing-arigrooxylic
etgrablynfrefgtrsd fempornds-ahtbis embodiment of the invention (R6
s e, LA, 0L AYERIGe G olall) and el o e AU Chi
izﬁud tlg,e _golfnp%uen% é})’ arrgl: les 1 Cl%%, 1]? an }ﬁé y
Fe&|SrElsetafive L arpuiiidedsiatis embodiment of the invention (R6 is
@E[dyl@-t;ﬁfle:wmrkphw&@;p@@aﬂ(%eérbmdyﬂ:-lai!theopytihtylimwéiﬂaérqammmid
i%igﬁ{i@ﬂ@ﬂ%ﬂé?ﬁ utedd include the following compounds where X is -N- -
.an 'l% _c;el-_é_: t(s% _ez g rzn-égﬂgqguo ! @gtWAg?thy&_@n%rggvemion (RPis optionally
lne-3-car€EPony'Tﬁamlno -gqur noline-o-carboxyli ¢
substituted (C-Csg)alkyl} include the following compounds where X is ~CH- and X' is
—N-: o
(R)-2-[(4"-trifiuoromsthyl-biphenyi-2~-carbonyl }-aminol-quinoline-6-carboxylic acid {1-(5-
methyl-pyridin-2-yl)-ethyl]-amide,
(R)-2-{(4'-trifluoromethyi-biphenyi-2-carbonyl}-aminoj-quinoline-6-carboxylic acig [1-(4-
methoxy-pyridin-2-yl-athyl}-amide, '
(R)-2-{(4'“triftuoromethyi-biphenyl-2-carbonyl}-amino}-quinoline-8-carboxylic acid {1-
pyridin-2-yvi-propyl)-amide and
2-[(4'-trifluoromethyl-biphenyl-2-carbonyti-amino]-quinoline-6-carboxylic acid {1-pyridin-
2-yl-hexyl}-amide.

In the embodiment where R® is pyridyl, phenyl or phenyl(C:-Cglalkyl- in which the
pyridyl or the phenyl group or moiety is optionally substituted, the substituents are
preferably selected from (C,-C,)alkyi, halo-substituted (C.-Cylalkyl- {e.g., Cl- or F-
substituted aikyl- such as ~CH,CH,ClI, -CF; or ~CHF 3}, (C4-Ci)alkoxy- (2.g., -OCH;,
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15 acid (phenyl-pyridin-2-yl-methyl)-amide
(S)-2-{[2-(4-isopropyl-phenyl)-pyridine-3-carbonyl]-amino}-quinoline-6-carb
oxylic acid (phenyl-pyridin-2-yl-methyl)-amide and

“@3035(&20§43tert-butyl-phenyl)-pyridine-3-carbonyl]-amino}-qg@g%@;&ﬁm?

oxylic acid (phenyl-pyridin-2-yl-methyl )-amide. 20 In other embodiments
of the invention, R6 is (C2-C,6)alkenyl or (C2-C,6)alkynyl, preferably
(C2-C8)alkenyl or (C2-C3)alkynyl, more preferably (C2-C6)alkenyl or (C2-
C6)alkynyl, most preferably (C2-C4)a|i@nyl (e.g., allyl) or (C2-C4)alkynyl
(e.g., propargyl). In the embodiment where R6 is -CH2-W-Y, W is
preferably -0-, Y is preferably selected from the group consisting of H,

(CCER)alkLHE3AC]) eyaiqalky |Gy CH ) atkybH, 2bopherytaibt, from (C,-C.)alkyl,
%@Wéﬁﬁate@‘&a@ a,morg;p@f,g , oy ldy, (&«@9@&' P08 Yﬁoﬁﬂ&’:
en C%t C4 alk most refegab from H, (C,-C6)a [%hfhen yl and
GO TR RN )
gammlﬂw préefetably et dtiteer8sSRilsstitiRé mshin emprafeeatiare preferabiy
egradinant: ine subshiveniscareindepensenty-aatacted ﬂ@ﬂb%&pr
C%EEJS“‘%% Oétﬁércél g%{tofgrg%s Any ?a)TQI%{t%rzs ?orqh%sém%l\l&@ re as &e%ned

c oalkyl moiety o the cycloa yl'group of Y is unsu JStituted oF s

et ﬁﬁ’@*‘é%{BW AAbs e bon b ptERiRInts, In a preferred embodiment
the WOF26R5H8037 30 /4I320 65/000h67 o hsubsatitiniR aseyricy!, phenyl

'BﬁSR@ﬂﬂ@”@g sRipsteRdfsomdhe grodpconsisiRASS fie ChrARdAGLamples
}@% IW T}ge enyl group and the phenyl moiety of the phenylalkyl group
0

‘are ‘unsubstituted or substituted, preferably with 1 to 3 substituents.
In a préténiésesiatinbcaimmenndhe’ mgﬁ“@@w@r@fﬁﬁ@eﬁ%@ﬂw Jelexied.

fmféhﬂﬂ&@f@ldpt @onsiging- of WhidbliHEh(a4) atkerh it eGiSopaEB,
CIQURR: RGO AR SRR N, €1, (616 el and -Cra

In this em ment 3 and R"are preferably taken

toyetrer Gt s H'Eft% Pdr{ﬁﬁ‘ﬁﬁ fHRPAYE- ﬁﬁ%%'wiﬁrﬁ garboxylic
carapygrgiaupdintieybthethylGasudistituents and parameters are as defined

ertswe{ 'm(miﬁ;_a%wéﬂeﬂytgswaumaaa@bmt@mpb; FrSIRAECEL CRPRANNER

h1 ggmb d| nt ot }}e mvdentlocp (R6 is -CH2-W-Y) where X and X' are
B n_ ertnhee mp pounds of Examples 69-71.

S)-z2-{[2-(4- tert butyi phenyl}- pyrldme 3-carbonyl]-amino}-quinoline-6-carboxyiic acid

(phenyi pytidin-2-yl-methyl}-amide.

In other embodiments of the invention, R® is (C,-Cqglatkenyt or (Cz-Cholatkyny,
preferably (C.-Cglalkenyl or (C:-Cglalkynyl, more preferabiy (C.-Cglalkenyt or (Cz-
Cgjalkynyl, most preferably (Co-Cy)alkenyl (e.g., alivl) or (C;-Cajalkynyt (e.g., propargyl).

tn the embodiment where R® is -CH,-W-Y, W is preferably ~O-, Y is preferably
selected from the group consisting of H, (C4-Cglalkyl, {Cs-C;)cycioalkyl(C;-Cy)atkyl-,
phenyl and phenyl{(C,-C,)alkyi-; more praferably, from H, (C:-Cslalkyl, phenyl and
phenyl(C,-C,)alkyl-; most preferably, from M, (C4-Cg)alkyl, phenyl and phenyimethyl-,

The {C4-Cslalkyl group of Y is unsubstituted or is substituted, preferably with 1 to
3 substituents. In a preferred embodiment, the substituents are independently selected
from the group consisting of F, Ci, -C(OR"™, -C(O)OR" and -C{ON(R®)}R™),.

The cycloalkyl moiety of the cycloalkylalkyl group of Y is unsubstituted or is
substitutad, preferably with 1 1o 3 substituenis. In a preferred embodiment the
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Representative compounds of this embodiment of the invention (R6 is
-CH3-W-Y) 15 include the following compounds where X is -N- and X' is
-CH-: (S)-2-([2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-qui

WwolsRegarboxyli ¢ acid (2-methoxy-1-phenyl-ethyl)-amidepcram2005/000167

(S)-2-{[2-(4-trifl uoromethyl-ph enyl)-pyrid
ine-3-carbonyl}-amino}-quinoline-6-carboxylic acid
(2-ethoxy-I-phenyl-ethyl)-amide and 20

(S)-2-{[2-(4-trifluoromethyl-phenyl)- pyljlg‘llne 3- carbonyl} amino}-quinoline-
6-carboxylic acid (2-butoxy-I-phenyl-ethyl)-amide. Representative
compounds of this-embodiment of the invention (R6 is -CH W-Y) include
thentallaningreomposndsiyRere:¥anshhargdgthomdisting of F, CI, oxo and (C-
(é% ;R{/LZ (4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-qui

noline- 6 carboxyllc 25 acid (2 %gmethoxy --pyridin- 2

(S)-2- (P ER IR AN PR ERSpPAIEHE SR 8115 H&ﬂ%ﬂ ﬂ‘é‘}?? uf AT
nevB rithtexydics dsiduRdethieleyadly-pittidite 2-silatiypréimide aisierred
(%&[M&U&ﬁt@&gﬂ@mﬂ meﬁwéb@mﬂmesﬁmbmy&)tﬁmm%mm@of F,
t p am Y
rgej%({f&% @geﬁgo m%dhtg E%Fglnver':l}tlow:i( é{% %gl—?f (ﬁ) ?ﬁﬁﬁ?ﬁd@
tK%f%lP@WYh@r@OQFGounds where X is -CH- and X' is -N-: WO 2005/080373
PCT/IBRAAB/OAOAGTFeRARE is -CH,-W-Y), R®and R* are preferably taken together

(rtttdraramestiv; aaﬁhgpxlgaﬁaépww)r@rm'QeLaemg%@ eREmi
c acid (2- methoxy | E%rldm -2- I -e h

(&yest E&“ I8 RSRERRGIB RS ﬁ- r égrﬁa%%ﬁ)ma%? Py EA BB i
orefrtq@ly.ethoxy- 1 -pyridin-2-yl-ethyl)-amide and 5
(S)-2-[(#rdriflaresnathyiRiphenrytRrcarenyd-mainadrguineiine-Biearboxyli

G %'% g—%m%&%@“e ?nefhg hyD-am bd?ehm}%%ﬂmgg%@ewhere

|s pre erab cted from the grou

conS|stlﬁ@P&ﬁ§ﬁ%yﬁﬁ8WU“‘§(@)‘ﬁs stO@(@?é RYE M&F@%é&l‘%bﬁ*" W-Y)
RdBuds ()RS (P)arRY Ghanest lpre‘ﬂemldl% HE€(OYR'6. 10 Rt6 is

pé@)f%rg?%'ﬁaﬁ%’oﬁ@)@ﬁ}?h%@?@ Walalg Sl ( Pﬁ%@lk}tbum@r eferaliic

Co)al gl or phen C6)alkyl group of R16 IS unsubstituted or

S e Creee

(8)-2-{[2-(4- tr;fiuoromethvl phenyi -pyridineg-3- carbonyi} aminc}-quinoline-6- carboxyltc
acid (2-ethoxy-1-phenyl-ethyl}-amide and .
(8)-2-{[2-({4-trifluoromethyi-phenyh)-pyridine-3-carbonyl}-amino}-quinoline-6-carboxylic
acid (2-butoxy-1-phenyl-ethyl)-amide.

Representative compounds of this embodiment of the invention (R%is -CHzW-Y)
inciude the foliowing compounds where X and X' are both —N-:
(8)-2-{[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]l-amina}-quinoline-8-carboxylic
acid (2-methoxy-1-pyridin-2-yl-ethyl)-amide,
(8)-2-{[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-quincline-6-carboxylic
acid (2-ethoxy-1-pyridin-2-yl-ethyl}-amide and
(8)-2-{[2-{4-trifluoromethyi-phenyl }-pyridine-3-carbonyl]-amino}-guinoline-6-carboxylic
acid (2-butoxy-1-pyridin-z-yl-ethyl}-amide.

Representative compounds of this embodiment of the invention (R%is ~CHo-W-Y)

include the following compounds where X is -CH- and X'is =N-:
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to 3 substituents. In a preferred embodiment the substituents are
independently selected from the group consisting of F, Cl and
(C1-C4)alkoxy-. 15 The phenyl group and the phenyl moiety of the

wBhemalisyt group of R'6 are unsubstituted or are substitutegt; fretesslyic7

with 1 to 3 substituents. In a preferred embodiment the substituents are
independently selected from the group consisting of F, CI, (C1-C4)alkyl
and (C,-C4)alkoxy-; more preferably, from CI. -CH3 and -OCH3. R3 and
R4 in this embodiment are preferably {4ken together with the carbon atom
to which they 20 are attached to form a carbonyl group. The other
substituents and parameters are as defined above in this application,
generpihtandrpreferablynBrgferced eomaotimgsohthisanbodinineod (Be
mv%g&rﬁ ég%gdﬁj Z%QMEQ\(\%Q’)) where X and X' are both -CH- include

inclu ompounds’of Examples 79, 80 and 82-84. 25 Re resen tive
S AL I BB 1 G A BRI HEB 1 RO o)

intode tperibidiamhetmdrepotmesdwhere X is -N- and X' is -CH-:

3 -2: ﬁ@ MF&H?B%@W%EMEW@Q%)DBMW%%@}% hamdleamiboxylic acid (2-
n cid (2-acetylamino-1-phenyl-ethyl)-amide,

0)-quinolin;
%S{IQ Qﬁ”?ﬁluo\fr é%‘lyrﬁmenyl )-pyridi ne-3-carhonyl]-amino)-qui
noline-61ar SHARMBOt I E1RD erwDUS dff omy Tantiri seraR: aRiRgEe A e
2065/689 373 RG 1BROOBINROLE 7-LE(8): 2r({2-Haifitibrobhe thylefieplyl R™

,wegdﬁgg@o?aézl e amBekHRapegeabovic 2o

amino-1-phenyl-ethyl)-ami
(§) m@fwm h?@eﬁwmaﬁw b TR O
nesdlcdrdypogivl.acid (2-pentanoylamino-1-phenyl-ethyl)-amide and 5 :
(S)-2- ([2n@<@ifw9mm%mb@hawawtgm%@arhmmmmmmmmw 1
TRUOORKIE SEL0 Z DEDZOIPIN B8g%8ﬁﬁﬂ¥'a%ﬁ‘a¥%k&ﬁfﬁ%‘?e e -

compoun IsEMmbodiment of the invention (R6 is CH2N(R)(Rt
|ﬁela@ré0tﬁ@ffbﬂWﬁg%m%m furerant GndxekrE Both -N-:
(S)-2-{[2r¢4-prBuaronmetaykphepytayl moisty of the phenylalkyl group of R™ are
)mﬂgé"tlﬁﬁécc@rr QW&LQWJ@Q} ﬂHer%WFPNQ%&ﬂ{Q@%d In a preferred

(2-acetylamino- 1 r| in-2- Iet

: (STéoﬁ'ﬁ‘?&‘{ﬁﬁﬁb‘ ‘é?ﬂﬁﬁ ﬁ érh enge]antﬁ/ seiect@d from the group consisting of F,

) Pytilite)aohebonGi-armoyguimstimetreth §amEladds and -OCHs.  R*and
(ZNropiovBRiRRTE-R dic2aylyetnyh 1aaaiter with the carbon atom to which they
are attached to form a carbonyt group. The other substituents and parameters are as

defined above in this application, generally and preferably.

Preferred compounds of this embodiment of the invention ( R®is
-CH:N(R®YR ™)) where X and X" are both —CH- include include the compounds of
Examples 79, 80 and 82-84.

Representative compounds of this embodiment of the invention (R%is
-CH.N(RYR™)) include the following compounds where X is ~N- and X is ~CH-.
(8)-2-{[2-{4-trifluoromethyl-phenyl)-pyridine- 3-carbonyl]-amino}-quinoline-6-carboxylic
acid (2-acetylamino-1-phenyl-ethyl}-amide,

( S)~2~{{2-{4-triftuoromethyi-phenyE)-pyridinen3~carbonylj~amino}-quénoline-6-carb0xyiic
acid (1-phenyl-2-propionylamino-ethylj-amide,
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(S)-2-{[2-(4-trifluoromethyl-phenyl )-pyridine-3-carbonyl]-amino}-qui

noline-6-carboxylic acid (2-butyrylamino-Il-pyridin-2-yl-ethyl)-amide, 15

(S)-2-{[2-(4-trifiuoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-quinoline-6
wi§alh¥is;acid (2-pentanoylamino-1-pyridin-2-yl-ethyl)-amige-afshosno0167

(S)-2-{[2-(4-trifl uoromethykphenyl )-pyrid ine-3-carbonyl]-am i

no}-quinoline-6-carboxyl i ¢ acid

(2-benzoylamino-1-pyridin-2-yl-ethyl)-amide. Representative compounds

of this embodiment of the invention (R&is 20 -CH2N(R")(Ri3)) include the

following compounds where X is -CH- and X" is -N-:

(S) -2-[(4'-Trifluoromethyl- b|phenyl -2-carbonyl)-amino]-quinoline-6-carboxyl

GdE2aansiyiam H%}ﬁ figyea JsRmElS
& ’@kﬁ%nﬂum s S
|8% SIS 18%3/’ @M%y I-ethyl)-amide, 25

(S)-2- [t2|r@Trrﬁm@r@w@mynmwéﬁwgr@ﬁmmpé}ﬁﬁm%mwh@@@%rmxm
igagid (o%nwwmmnpdh@wmmﬁ%ﬁ&séadamude

(3 gcgi hSIamatEIRNE R seroaml aminglSunelne-S-caat

pentano |no- d|n yI et
(BYD{ e'?’?ﬁ}’fﬁﬁ%métﬁf}??ﬂbﬁ Wla?@&rbonyl) -amino]-quinoline-6-carboxyl

ic acid @B benaioy anmmosbapyfitin-Snteating): artieen\¥@iGOFE/E80373
Ped! /@RQW%@&WJ&%@H@@&I{B&W%&AﬁdQ(Q.)é\KE%M)@ 5) is

bod| |nv ntign. R14 is preferably selected fro
&%gﬁ ggt g%ﬁ gh? m &g ?%?C%/ moikqtf%ame% ~carboxylic
(M%MW@PE“}MV-‘ %‘Néh%ﬁal phenyl(C,-C4)alkyl-; more 5
rx@tergblm frnmﬂmmy(@wdaﬂ)edb&yﬂ;rpaastwtwws}@}d&@rq@iﬂﬁ& Bherboxylic
?)g]llé Io%%’w‘?u% BM é; rrgé g%ltuted preferably with 1 to 3
odi

uen Ih a pref erre nt the ‘substituents are

nﬁabﬁéﬁdéﬁﬂwé?@a@a‘ h@@?&&&c@ﬁ%mga@fﬂ@} Bfingipe-Soepgic
aaid-QRBymarenpréfanadity 2 froathR,)-@hid€©H and -OCF3. Most preferably,

the, %Dﬁ'@mlrﬁma%mwéh%nw&h@@t@l@alm;gmmpqLm@namcz@l&@dxym

of the c cloalkylalk c% rou re 9 tionally substituted,
pr%ﬁaﬁﬁ %@ﬁ Sti ge% S. %ya{ pre erred embodiment the

sﬁ%s’%ﬁ{?ewtgr'ﬁw@rm@tﬁ@rfa@wp Beldted-HYRPIE GO B8sistng GRd|C
0x8d (Epenzoylamino-1-pyridin-2-yi-ethyh)-amide.

Represéntative compounds of this embodiment of the invention (R%is
-CHN(RSYR ™)} include the following compounds where X is ~CH- and X" is —~N-:
(8)-2-[(4"-Trifluoromethyl-biphenyl-2-carbonyl}-aminol-quinocline-6-carboxylic acid (2-
acetylamino-1-pyridin-Z-yi-ethyi)-amide,
(8)-2-f(4'-Trifluoromethyl-biphenyl-2-carbonyl )—amino]—qu'iholine-éwcafboxytic acid (2-
propionylaminc-1-pyridin-2-yi-ethyi)-amide,
{8)-2-{{4"-Trifluoromethyl-biphenyl-2-carbonyt)-aminol-quinoline-6-carboxylic acid {(2-
butyrylamino-1-pyridin-Z-yl-ethyl-amide
(8)-2-[{4'-Trifluoromethyl-biphenyl-2-carbonyi-aminol-quinoline-6-carboxylic acid (2-
pentanoylamino-1-pyridin-2-yl-ethyl}-amide and
{§)-2-{{4'-Triflucromethyl-biphenyl-2-carbonyl)-aminol-quinoline-G-carboxylic acid (2-
benzoylamino-1-pyridin-2-yl-ethyl)-amide.
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C4)alkyl, -OH, -CF3, -OCF3 and -OR12; more preferably, from F, CI, oxo
and (C,-C4)alkyl. The phenyl group and the phenyl moiety of the
phenylalkyl group of Rt4 are 15 optionally substituted, preferably with 1 to

wdSubsisents. In a preferred embodiment the substituents g§g1g2005/000167
independently selected from the group consisting of F, Cl, (C,- C4)alkyl,

(C,-C4)alkoxy, -OH, -CF3, -OCF3 and -OR12; more preferably, from F, Cl,
(C,- C4)alkyl and (C,-C4)alkoxy-; most preferably from CI, -CH3 and
-OCHS3. R15 is preferably selected from‘the group consisting of H, or an
optionally 20 substituted (C,-C5)alkyl (particularly n-pentyl),
(C3-C7)cycloalkyl, (C3-C7)cycloalkyl(C,- C6)alkyl-, phenyl, ‘
phenyl(TheCodatiditnsmpysicsls Byricyd(OPCR) IR, isG(DyREr2d SORRIRnasidhe
(GHMKR17)(R1&); more preferably, from H, (C C6)a|ky| (C3-
C6)cycloalk 3 C6)C cloalkyl(C,-C6 aIkyI [, phenyl(C,-C6)alkyl-,
oyt S SHARE SERTTR e HGHS SPORTIER P B e et
fremrrneafdufy consigting ol 25H) ql@iﬁﬁ)@thkwn@}‘&%)@c%éam, more
(@%ﬁwm?mw@ﬁmuéw nﬁanylf lgayccﬁl)@w@zayriﬁﬂ andh
pyriay tefer ted.from t u
ConSIStlﬁl:a 0@ a(',k%alk& é) oL Ji 1%%;3 %ﬁ(étig’t fc'%e%c prefera@y w%‘g{ ?O 8
(é@és@j%rd&%ﬂ@er@g)%m&ﬁdsrﬁﬁ@ﬁ?ﬁ@ub@m%prgmependentiy seiected
phrcy{E +Ck) athoydis (B mofifyrily et kIS cind sSCRYY Mty retinglibly dsim F, CI,
prgtt@rﬁaly%gﬁ '§A5§t %Fg(jeéa%lb/ %Q%{Ibﬁ@ﬂs%t@ny%(@psﬂalkyl (e. gI y
optiona su ute onally su ute ,4
001085 DO BBUBET Ot 6T A hEEL SR T AP er AEE o R
preferisfalin sSubstiire oo s pllyiE Sib3tiheliuepiefsrabliepnrdemi®diment
subﬁﬁuamtm@@a&tﬁu&e&a&ﬁﬁ@@d@d nedes gfonesemaptng 8feups SKENC.-

C, l)_l%zrcéﬁ”%’flcoéli‘?a%%}’aﬁﬂhﬁ r%%@ Of? SASLEOT £R8p o1 oxo and (Co-Cajalkyl,

CO2CH3). In a preferred em ment the substituents are

mdepenﬁéﬁﬁﬁf%’*%?é‘&éadf BRPIRSG FBRIp e ShiE ARG Bak YA BiR°f R™ are
-O(0)CH); sCID)IOCHCBHEY +\QO) OCHASOMIR ) (Relyrsiate) ORERiment
-QH. ét@@llzu%n%rkge Q%]plenﬂéﬂf@ perferah Mmfﬁﬁdé:bé%%oﬁ?_ﬁgtm b angl, C1
most.prefera e phen
T S S 20 G SR s e R 5
aFe’élEbﬁ%ﬁTQt@d %F@éﬁblﬂﬁﬁﬂ@ﬁ@’@%ﬁ@ﬁt@én@“ﬁ@p%ﬁed 10
embodimént ﬂr@@uiﬁgt&;&l@@@i aremincependentyselected fom thecgeiyup

I 3 SIKY!
R O e GRS R e e

O CIOCH G e OO

and (CH WN(RYTHR™); more preferably, from H, (C4-Calalkyl, (Cs-
Cesjcycloalkyl, (C3-Cs)eycloalkyl{C-Celaltkyl-, phenyl, phenyl(C;-Cglalkyl-, pyridyi and
pyridyl{C-Cglalkyi-.  Still more preferably, R™ is selected from the group consisting of
M, (C-Cglalkyl, (Ca-Csloycloalkyl, (Cy-Celovaloalkyl{C-Celalkyl-, phenyi(C4-Cglalkyi-,
oyridyl and pyridyl(C,-Celalkyl-.  Still more preferably, R" is selected from the group
consisting of H, (C4-Ce)alkyl, (Cs-Celcycioalkyt, (C3-Cs)eyctoalkyl(C4-Cyalkyl-, phenyl{C;-
Coatkyt- and pyridyl{C4-Colalkyl- (8.g.,pyridyimethyl such as 2-pyridvimethyl). Maost
preferably, R' is M, optionally substituted phenyl(C,-Cy4)alkyl- (e.g., optionaliy
substituted benzyl) or optionally substituted (C4-Ci)alkyl,
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-OCF3, -C(O)OCH2C6H5, and -C(O)OR1V;. In a preferred embodiment,
the phenylalkyl group of R15 is unsubstituted benzyl or a
fluoro-substituted benzyl, particularly 4-F 15 benzyl. When R75 is

wdGH2h e 7)(R18), and R17 and R18 are taken together With 1B8Syosm000167

nitrogen atom to which they are attached to form an optionally substituted
heterocyclic ring containing 5 or 6 ring-atoms and optionally including an
additional heteroatom moiety, the additional heteroatom moiety is
preferably -0- or -N(R19)-, where Rj9 i ¥ 20 preferably (C1-C4)alkyl or
F-substituted(C1-C4)alkyl- (e.g., -CF3 or -CHF9); more preferably,
(C1-C4)alkyl. Alternatively, in another preferred embodiment, Rt4 and R15
are takenetogethakyvighotheonitfogensasamija:mebiahitthey areratiach edbtaituted,

f;%?@a@ﬁ}%@?)’%% @U&%B%n'%bétﬂgtgor Q%ﬁ@'ﬁs (REpierably 5.9mBkin
rings contamln}% 5ar6 raadg@atoms are 25 optionally substituted with

which
B BRGHEPSHaNy TR ale B A B RIS SR TN Gidty. Preferably,
thé Helelftfautat Hetdncatrtemedienbisdident thy (REBuamsare Rdgpndently

@@é@f@@%ﬁ%@@ﬁKwn@rsdﬁ@@bstlmteﬁiecb@mlkydz eocHLES;,
oL 52 BRspIeleraPly Kl CaglloThe adsitpnal REPIORam o

this embodirfient;
'f:@)RI’(P1@)‘{@‘1@)(3@§3a’ﬁ83RQI§Féa|BP>éfEP§bfy ReTP OB deifer with the
carbonTttephtowwiichptheytaseattachedkto dotm pheagtxtiybograupt BV Crre

2PQINRABL 3 REHIBIRRORE L1 8. Fhe Qraey substitients §B¢efarred
arameters are as defined above in this a%%lca%é) gﬁ’ p)r%|(‘i=hneral

&‘BF@%\‘S‘@P PR RO SEUIRAERSTHAE Y ﬁw%“i%}/ r?f?Sﬁ“(f—?é’f F
IS -ACEMNHRIAFRIBNk Aer@. 2ptl XCeire BBt -CHRRbIIOIREH:CeHs. and

CQ’(’I@QQW’@W%EQ@@@E@ ok ,(9; 12,-86a0d, 26,-20)a8@:32, -BH, 30F 4 7-55
g@ _8 rlf W%”C??it plﬁ%%@oqﬁ aor#il%gesrrede bod:m nt, the phenylatigyf

orometﬁ yl-2-carb aminol- umo ine-6-carboxyli
@acaacr 5 h?df%%&ipiféﬁfﬂ@éfﬁé{h?{ﬁlf“ﬁﬂﬁ%WPﬁ‘i&ﬁ’?ﬁlP%Yﬂjé’ﬂﬁa‘”a”y 4-F-
(S2y[(4'-trifluoromethyl-biphenyl-2- carbonyl) amino]-quinoline-6-carboxyli
c acid [(#rl ﬁmsp@@wgwﬂ@awi )-aheylmetylamide Byparicuarye

preferred Com o are atta?h rqo?orm | subs ituted heterocyelic
('§5 Oﬁf{ha uoromet blpheny carbonysl a[r)nlngf ﬁumo Ine- -carbo%yh
dsa@,@pntammg 50r6 r:ng -atoms and optionally including an additional heteroatom

* moiety, the additional hateroatom moiety is preferably ~O- or -N{R ™)., where R™ is

preferably (C4-C,)alkyl or F-substituted(C,-Cylalkyl- (e.g., -CF; or —CHF;); more
preferably, {C,-Cjialkyl.

Alternatively, in another preferred embodiment, R™ and R are taken together
with the nitrogen atom to which they are attached to form a haterocyclic ring containing
3 to 6 ring-atoms {preferably & or 8} in which rings containing & or & ring-atoms are
optionally substituted with oxo and optionaily inciude an additional heteroatom moiety.
Preferably, the additional heteroatorm moisty is ~O- or -N(R'®)-, where R" is preferably
(C,-C)alkyl or F-substituted(C4-Calalkyl- (e.g., -CF; or-CHF3); more preferably, (C:-
Cpalkyl. The additional heteroatom moiety is more preferably —O-.

In this embodiment, where R® is -C(OIN(R™){R"®), R*and R* are preferably taken

together with the carbon atom to which they are attached to form a carbonyl group.
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(pentylcarbamoyl-phenyl-methyl)-amide. Representative compounds of
this embodiment of the invention, where R6 is 15 -C(O)N(R14)(Ri5),
include the following compounds where Xis -N- and X1 is -CH-:

wildsildri4strifluoromethyl-phenyl)-pyrid ine-3-carbonyl]-amizal@bhos/eoo1s7

noline-6-carboxylic acid (carbamoyl-phenyl-methyl)-amide,
(S)-2-([2-(4-trifluoromethyl-phenyl)-p yridine-3-carbon
yl]-amino)-quinoline-6-carboxylic acid
(methylcarbamoyi-phenyl-methyl)-amitfe, :,0
(S)-2-([2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}- qumollne -6
-carboxylic acid [phenyl-(2,2,2-trifluoro-ethylcarbamoyl)-methyl]-amide,
(ﬁ)é%éﬂgr(éhﬁ@%@@é%@w@hwg -Ryridinendceasbonyil-aimingligsineline-6
-carboxylic Cldfé et I-methylcarbamoyl)-phenyl-methyl]-amide,

%E)nfr q Cflrpﬁuoro ethyl-phenyl)-pyridi ne-3-carbonyl]- amlno} qui noli
ne-6- ceﬁ[ﬁﬁWﬁé OBTREieN R th Y lis RIBRg e hGS T ReIRN-Rethyl-amide,
(@2 Umrifluoremethghphénay payridimer3oaribedbapiuncd-oftinetiples

n1976 SP%b%()QHC ﬁc%(@@%y@ﬁ@@wxli%@% @%@W)ﬂ%@'f#}% following
(S)-N-(6 {{z[(dlethyl ca rbamoyl-phenyl-methyl )-amino]-methyl}-qui nol i

EIRAFBE- t rifluoromethyl-phenyl)-n icotinamide, 30

(S)-RH(6-{[(iethyletsbaivioylybheasiomataytaniathiphiraifoRrietii 2 gdildli
Nrgaddkrpbdinicti b BoEgmeraylinen) yé}nme%@amlde WO 2005/080373
ngécﬁg /0001 ﬁl% gsl)nsﬁz{-%rg rtan Iuoron;jgtmql }éarboxyhc acid [(4-

ne- -ca INO3-qul NOll XYy C
(pxemﬂe%(i%ﬁ@@wfbh@myhﬁ@?ﬁw -#Fiide,
(B ) 2r{caethy bi2idd il remetbiirghenybdiment is:

)(BYQq{Qetrﬁf&&'&ﬁ?&%ﬂfB%@Ry}rgtﬁ%wﬂ%%mg?w&%@ Lcarboxylic acid
propy carbamoyl phen met% amid

(@fﬁ%{?@?@ﬁl’h@%‘?‘?’éfﬂﬁ WhéERAEpyridine-3-carbonyl]-amino}- quinoline-6
-carboxpkierersitka(iriethyIPorogyIct Hrb amby ot o) L eirgitiemieere R® is

(%fé}ﬂ@é(‘l)(wﬁymmthwmhmwb compounds where X is —N- and X' is ~CH-:
B%éd{kg%lg tr%rgron S %%rl?)h fttilgyra (L'r?ﬁes cgt%rop\%yﬁ%m%? gumolme G-carboxylic

l)-amide,

' (S‘)L@if[i‘wwimw I"?éWQP) pyridi ne-3- carbonyl) a mino}-q ui noli

neEeqarhoxylicotthadic{isepydipyranbenesiqpligaphinmetnyeamaitearboxyic
(2 @(Q&%f&érégﬂ}é%gmsﬁaxlnﬁh&ﬂwh)al%td' ne-3-carbonyl]-a mino}-q u inoli

n(eS)GZC{a (4~ tﬂkuorcmethyl phenyl}-pyridine-3-carbonyl}-amino}-quinoiine-8-carboxylic

acid [phenyl-(2,2,2-trifluoro-ethylcarbamoyl)}-methyl}-amide,
(8)-2-{[2-(4-triftuoromethyl-phenyl}-pyridine-3-carbonyl}-amino}-quinoline-6-carboxylic
acid [(ethyl-methylcarbamoyt)-phenyl-methyl}-amide,
(8)-2-{[2-{4-trifluoromethyl-phenyl)-pyridine-3-carbonyll-amino}-quinoline-6-carboxylic
acid {{ethyl-methyl-carbamoyl)-phenyl-methyl]-amide,
{S)-2-{[2-(4-trifluoromethyi-phenyl)-pyridine-3-carbonyll-amino}-guinoling-8-carboxylic
acid (disthylcarbamoyl-phenyl-methyij-amide, '
(8)-N-(8-{[{diethylcarbamoyl-phenyl-methyl}-amino}-methyl}-quinolin-2-yl)-2-(4~
trifftuoromethyl-phenyl)-nicotinamide,
(S)-N-(8-{[(diethylcarbamoyi-phenyl-methyl}-methyl-amino}-methyl}-quinolin-2-yl}-2-(4

iriftuoromethyl-phenyl)-nicotinamide,



16

o
n

acid [(ethyl-isopropyl-carbamoyl)-phenyl-methyl]- amide,.

(S)-2-{[2-(4-trifluoromethyl-phenyl

)-pyridine-3-carbonyl]-amino}-quinoline-6-carboxylic acid
wbsiyiaRtRaMoyi-phenyl-methyl)-amide, 15 PCT/IB2005/000167

(S)-2-{[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-quinoline-6

-carboxylic acid [(butyl-methyl-carbamoyt)-phenyl-methyl]-amide,

(S)-2-{[2-(4-trifluoromethykphen yl)- pyrld i ne-3- carbonyl] amino}-qui

noline-6-ca rboxyl i ¢ acid -

[(butyl-methyl-carbamoyi)-phenyl- methyl) -amide,’

(S) -N-[6-({[(butyl- methyl -carb amoy! )-phenyl-methyl]-methyl-am i

m?nmrmmwpaew 2yldrdtuesemeidahenylraiseinamite ic

2-(4-trifluoromet henyl)-pyrid ine-3-carbonyl]-amino}-q
noI (Ciaarr TNy @%é‘)(éj‘ F‘ ot ﬁ%g(!r%amoyl -phenyl- methyl) -amide,

()-2- WP*{WM%I%WW@W@WWWWMW'”E -3-carbonyl]-amina}- -quinoline-6-
iner-oahany (bapinaltadogiretloadionytinidgid
%‘%’E%E%%%%Y&rﬂ@ﬁ?ﬂ&ﬂ@ M}rﬁm@? c%ﬁ)onyt ammoi quinoline-6-carboxylic

4-trifluoromethyl- enyl) pyridine-3-carbonyl]-amino}-quinoline-6

E‘éiﬁ)[éﬁ?ﬁ BRI FENRaN aﬁﬂw BRI -ALRY 1)-amide,
(S)-2- {@4Mﬂﬁnﬁl@mmﬁe’tN%h@mywmfﬁenn@@ﬂhﬁmn%]C@srﬂhﬁ@?—-@-carboxylic
Lﬁael'{mn@ s&rﬁm@&ga@egd)@@awlﬁ@&h@myh@henyl-methyl)-amide
3 gi4trt1Fllﬂolch9r¥a% Mer? eny t?i Ré,( ré carbonyll-amino}-quinolina-6-carboxylic
e B30

on -amino) quinoli -carboxylic

[ﬁﬁé@ﬁﬂ%ﬂﬁﬁ%ﬁ%@?ﬂlﬁﬁéﬁwwﬂmlde WO 2005/080373
F{Qﬂl@&ﬁﬁ#@%ﬂ:ﬁ&h@@pﬁw 6+t e Btytcasba reoyhpheuybinetrghrboxylic
gmpkwgﬁw SOUBRIRAg M ks k- M!J!Hﬂ{%ﬂﬁ&@y' phenyl)-nicotinamide,
)K

th t lcarb
SRS B A R ol rearhnete
Bacid {butylcarbamovi-phenyl-methyf)-amide,
(Br2- {ﬂ.’_&(@ﬂﬂd&%ﬁéﬂ@ﬁ%éﬁbﬁ@)ﬂ)dﬂﬂ@é@b&r@@rbﬂ%] quNBR}ecpinebineIE
cazg WS ABEL pencaibaroylgheny -methyl amice
|

uorometh ine-3-carbonyl]-amino}-qu inoli
s(gflrtofamaﬂr(*s%*?av&wfﬁawc%amaﬁmMfiﬂ‘@tﬁ JEE e
(so@f(ﬁag(mmmwecammmmm@myl -methyl]-amide,
){Eyﬂﬁ'@ ﬁ)&@fﬁ%ﬁﬂ @&%@Q}OQ?E}@W%%W[P%W&Q -30iA8itnethyl)-quinclin-2-
2‘"%@5}1&/\ ixﬁ'%&rgemn l? i’y ngrr‘?)'/ -pyridine-3-carbonyl]-amino}-quinoli
n&Je2-{[2-{ 4 -trifftuoromethyl- phenyl} pyrldme -3-sarbonyl}-aminci-quinoline-6-carboxylic
acid (isobutylcarbamoyl-phenyl-methyl}-amide,
(S)-2~{[2-(4-trif¥uoromethyi~phenyl)-pyridine-3-carbonyl]»a?nino}-quinoléne—(i—carboxylEc
acid {pentylcarbamoyl-phenyi-methyl}-amide,
(8)-2-{j2-(4-triflucromethyl-phenyli-pyridine-3-carbonyl]-amino}-guinoline-g-carboxytic
acid {pentylcarbamoyl-phenyl-methyl}-amide,
(8)-2-{[2-(4-trifluoromethyl-phenyli-pyridine-3-carbonyti-aminc}-quinoline-B-carboxylc
acid (pentylcarbamoyl-phenyl-methvi)-amide,
(S)-2-{j2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-aminoj-quinoline-B-carboxylic
acid [(methyl-pentyl-carbamoyl}-phenyl-methyll-amide,
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carboxylic acid (cyclopropylcarbamoyl-phenyl-methyl)-amide,
(S)-2-{[2-(4-trifluoromethyl-phenyl )-pyrid i ne-3-carbonyl]-amino}-q u i noli
ne-6-carboxylic acid (benzylcarbamoyl-phenyl-methyl)-amide, 15

w(B)edsfmstidyl-[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbopylyamiaodedis

noline-6- carboxylic acid (benzylcarbamoyl-phenyl-methyl)-amide,
(S)-2-{[2-(4-trifluoromethyl-phenyl )-pyrid ine-3-carbonyl]-amino}-q ui noli
ne-6-carboxylic acid [(benzyl-methyl-carbamoyl)-phenyl-methyl]-amide,
(S)-2-{methyl-[2-(4-trifl uoromethyl-ph&nyl :
)-pyridine-3-carbonyl]-amino}-quinoline-6- 20 carboxylic acid
[(benzyl-methyl-carbamoyl)-phenyl-methyl]-amide,
(S)N-B1(fevenadamethybrarianstyl)-phemismettijduminad-yhetid)-quin
l&@r&ﬂ%%pﬁ@ﬂ%?ﬁéﬁﬁﬁgm sphenyl )-nicotinamide, (S)-2-{[
ﬁé%?é#{?‘é%ﬁ%%ﬁ%“&é% a%g gmenﬁ metﬁyROWnL]a tﬂq; cSLmohn 2-yl}-2-(4-
[sfiepipmpyAteml-picstiadid®amoyl)-methyl]-amide, 25
(S)-2-{f2c44-milbioramethylphiepyipeting-3regrhamyll-araicine: giaalne 6
é§5§§ﬁ!k 8%[%‘%%%5? El’ﬁ}%‘%'ﬁ] ée\{h ‘E%L‘f@erbamoy') methyl]-amide,

rifluorometh pyrl ne -3-carbonyl]-ami
"t{g!l@r&g?ﬁmy e% Opyrsdlne -3-carbonyll-amino}-guinoline-G-carboxylic

(@soN (- Tepinenybvpiadiiiny])-phethyhangibenide,
(@{ -2: {q@l@!hﬁ(ﬂﬂ@r&%{ﬁ!}ﬂeﬁ%mtwmh@@y&a@ﬁﬂmt&rﬁ@aﬁta%vﬂeaérﬁ%bﬂ}nt
Oll

arboxylic acid henyl-2-pyrrolidin-1-yl-ethyl)-amide,
%%/??éc% VBT 'éfb%%‘iﬁ 561 21 (S)-2-{methyl-[2-(4-trifl
@oﬁ@ﬁi@%h[ﬂiﬁﬁré'ﬁg)mﬁﬁmf‘ RBEBYORBEHYT-BAFRO N AABNACIEEEPBRylic -
a@@&Qy@@c&I phenyloniaaridiad-phethyhanyideni@d)-2-{methyl-[2-(4-trill
tm’ l(rRIGSWDeM Bhél?y? ;ﬁﬁ!&?ﬁé]gi%ﬂﬂ Wfﬁ'&}“&tﬁn@hr@@g)%)ﬂg‘}yhc

amcg -morpholin-4-yl-2-o0xo- enyl-ethyl)-amide,.

F?Z(%Cﬁr iﬁ%?é/h?é‘fﬁw BT%W BYfRtine-3- carbonyl] amino}-quinoline-6
@rbﬁimﬁml@1di{(rdwdrmwweh@ywamam@mmwfémmm}}&ammilefaﬁd
(M{@c(écmﬂs@fma%%@ﬁqmww&dymﬁr@ﬁrboqyll ar[?i'lno} quinoli

c_aci ent carba enylsmethyll-a
e R R T R R R B2 o

igcifid b@?@)ﬂ(ﬁﬂﬂ'ﬂﬁ@}“ﬁ@h@ﬂé%‘éﬂﬁi%@ﬁ%%mpounds where X and X' .
aAm®-baitetN4:[ 2-(4-triflucromethyl-phenyl-pyridine-3-carbonyl]-amino}-quincling-6-

Pca([go(( rUléLLf&’f%%ﬂ%@!ﬂ?ﬂéf%%@@%r%&@ﬁh&wﬂmo) quinoline-6-ca
R %X&( [e-( {{ benzyl methyl-carbamovi}-phenyi-methyl]-amino}-methyl }-quinolin-2-yl]-2-(4-
trifluoromethyl-phenyl-nicotinamide,
(8)-2-{[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyll-amino}-quinoline-6-carboxylic
acid fphenyl-{ 2-pyridin-2-yl-ethylcarbamoyl »-methyl]-amide,
{S)-2-{2-(4-trifluoromethyi-phenyl)-pyridine-3-carbonyl]-amino}- qumo(me -6-carboxylic
acid [phenyl-(2-pyridin-4-yi-ethylcarbamoyl}-methyl]-amide,
(S)-2-{[2-(4-triftuoromethyl-phenyl}-pyridine- 3-carbonyl}-amino}-guinoline-6-carboxyiic
acid (2-oxo-1-phenyl-2-pyrrolidin-1-yi-ethyl)}-amide,
(8)-2-{methyl-[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl}-amino}-quincline-6-
carboxylic acid (2-oxo-1-phenyi-2-pyrrolidin-1-yl-ethyl)-amide,
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(carbamoyl-pyrid i n-2-yl-methyl )-amide, (S)-
2-{[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-quinoline-6-ca
rboxylic acid (methylcarbamoyl-pyridin-2-yl-methyl)-amide, 15

wiSodstidag4strifluoromethyl-phenyl)-pyridine-3-carbonyl]-amipg}-csinRlingi6s
-carboxylic acid [phenyl-(2,2,2-trifluoro-ethylcarbamoyl)-methyl]-amide,
(S)-2-{[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-quinoline-6
-carboxylic acid [(ethyl- methylcarbar’QQyI) pyridin-2-yl-methyl]-amide,
(S)-2-{[2-(4-trifluoromethyl-phenyl)-pyridi
ne-3-carbonyl]-amino}-quinoline-6-carboxylic 20 acid
[(ethyl-methyl-carbamoyl)- pyridin-2-yi-methyl]-amide, (S)-2-{[2-(4-trill
Sormetnyl-iShdrigiyqynigtng-shearbonyiliasi- ﬁ@}aqmifh@m@ﬂ%fﬂb"&@nc
AGich( h%tswtpﬁzrlé@m%hwr@m%ﬁ%mﬁm%@m

& noline-
@ ﬂr&eﬁ%ﬁ?& Xr ugmmgﬁng I:'f (ﬁ}/lnda ameno ~guinoline-6-
@ﬁftm@wﬁyﬁﬁﬁ@ﬁpehﬁﬁdirﬁa%?dbpﬁwéﬁtw ethylcarbamoyl

@M"Ej[W%Wm@tbwéfmeﬂwhﬂmmﬂhmmdﬂbqwﬂeﬂme}}yt)u@ohne -6-carboxylic
r l ' J-amide an

?%Sf zf Qﬁﬁf?%ﬁéln%gm Hﬁ‘@rﬂ’&‘l qj";-\eél‘?n}e 3- cdarbo?l I] ami oé q
SETATAE R i T e

é@ﬂﬂ{@xwmmmmbﬁéwwaﬁyﬁhﬁﬁéds carbonyl] amlno} qumollne -6

-carbo é&@&l%(@@ﬁ%@ﬂf@mylemmlm&wybﬁn@thwmmdehm@ is

@p&ﬁgﬁ% rC(T)/r'ﬁ fR3L 8}%% AlENR Hpsd A huorometiadpkeny/

-amino inoline-6- car OXYy lic acid

Rﬂ%{ﬁ;}pﬁy@wx@a}fha BVI)}pﬁWiEﬁn%’:?fPﬁ% }n%‘naﬁ}] %nohne -6-carboxylic acid
(S9r2atfdy(4inidiuc-ormetthlpdmeidy])-pyridine-3-carbon
Yé} %rﬂ‘??l} tqHﬁ%ﬁ@ﬂ@?gﬁ{gﬂ%yﬂ%@E@i@é@n@ﬁ%ﬁ@?&ﬁ@%)@ carboxylic

yridin-2-yl-m

et
dé”iféh&f?mﬂmy‘?gﬂrﬁéﬁ yri p]s{enyﬂ)g/rlg‘ne 3-carbonyl]- amlno} uinoline-6
{%%dﬁyﬁdffﬁ@moﬁ%‘mﬁdmﬂ&wwﬁw?pyﬁraﬁﬂﬁi-)amﬁg}wgﬂg Ri&:carboxylic
(a%)d%p{{@n% drifuemipetaidyphenyhopyicsing dreatbonyi]-ami

gl dlﬁ%ﬁl Fﬁuor%ﬁﬁ&ﬂwgﬁer%@yL m.( |3'S¢9!R{9rp>¥ %rl%’}"aﬁ’t}ﬂaﬁne 6-carboxylic

methyl]- amid trlfluoromethyl phenyl

?99&@% @%@Nﬂf@ﬁw iy ﬁdhfﬁs lEam8%ylic 10 acid
(SiAEaBarioytopgdirRsyimetiniecimiere (@) 2offeluthifticr Sngarboxylic
Sy R RGeS Cashanb-amiralyguhnedne-6-carboxylic
{S}-2-{{2«(4-trifl'uoromethybphenyl)-pyridine»B~carbonyl]—amino}aquinoline-B—carboxylic
acid (diethyicarbamoyl- pyridin-2-yl-methyl)-amide,

(S)-N-(8-{[(diethylcarbamoyl- pyridin-2-yi-methyl -aminol-methyl}-quinolin-2-yl)-2-(4-
triflucromethyl-phenyl)-nicotinamide,

(S)-N-{6-{[(diethylcarbamoyl- pyridin-2-yl-methyi)-methyl-amino}-methyl}-quinolin-2-yi)-2-
{(4-trifiuoromethyl-phenyt)-nicotinamide,
(S)-2-{{2—(4-triﬂuoromethyl-phenyl)~pyridine—3-carbonyl]~amino}—quinc)ﬁne~6-carboxylic
acid (propylcarbamoyl-pyridin-2-yl-methyl)-amide,
(S)-2-{{2-(4-triﬂuoromethyi-phenyl)-pyridine-S-carbonyl}-amino}-quino{ine—G-carboxylic
acid (propylcarbamoyl-pyridin-2-yl-methyl)-amide,
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13

acid [(butyl-methyl-carbamoyl)- pyridin-2-yl-methyl]-amide,
(S)-2-{|2-(4-trifluoromethyl-phenyl)-pyridi
ne-3-carbonyl]-amino}-quinoline-6-carboxylic acid

wighdamgtiyl-carbamoyl)- pyridin-2-yi-methyl]-amide, 15  periam2005/000167

(S)-N-[6-({[(butyl-methyl-carbamoyl)-
pyridin-2-yl-methyl]-methyl-amino}-methyl)- quinoi in-2-yl]-2-(4-t
rifluoromethyl-phenyl)-n icoti namide, éS) -2-([2-(4-trifluoromethyl-phenyl
)-pyridine-3-carbonyl]-amino)-quinolin S -carboxylic acid
(isobutyicarbamoyl- pyridin-2-yl-methyl)-amide,
(S)-2-{[2-(4-trifluoromethyl-phenyl )-pyridi ne-3-carbonyl]-ami no}-qui no li
nespreprhoxylico2thadid(pentyicarhamoy-maidipanylomethyinamideboxylic
(§Z IL@%LM j%%%@%g!}ﬁh%w%%ﬂyrf%eihyl -am d(e
-amino}-quinoline-6-car IC "acid (pentyicarbamoyl-
&ﬁioﬁ’r{i%iﬁrfﬁﬁéﬂﬁw%{ Id@e(g? EY{[%(?:%W{R%H%@{HW%%W'W -6-Garboxylic

)-jditl riey/Becarioaytpaminolygdinalnerétodiaoxgtc acid
(@@PW{@(WB%Q%&M%?WE %@é@%r%ﬁ gmm(l:]} qumoh?e -B- carll'_)oxy!g:
rifluorom e-3-carbonyl]-amino}-quinoline-
car%élo |§c f(:l Jﬁx"ffgnty w n%g\ﬂiﬁﬁ' pyrldln g -yi- methylaq amide,
(@}ﬁ {@.{ﬁ(ﬁéﬁ@n@aﬁymﬁnyl pyrrdme 3-carbonyf}-aminc}-quinoline-6- carboxyhc
pycidine@rylsnpibyf)-amsebmetyytapinatstEAylanddd-
trdﬁ&‘Qr&thuBFb‘?Hé{Hyﬂ tﬁ%‘i&@ﬁ’é&ﬂ&n@ é\éré%r{wSMXbmﬁm%flﬁ@%’@Mync

yr|d|n -2-yl-methy L‘f amino]-met

uinolin
(@Ct'ﬂf AURATALRIYR h@Wﬁ)”rﬁc%mﬂm%@% 2005/080373

PETAE 2005100006 EIRB phenyl)-pyridine-3-carbonyil-amino}-quincling-8-carboxylic

(ga;a;{@zm@m@mgmwrmwa %wmaﬂiya wg@n%/ﬂ amino}-quinoline-6
ar a 1N- i- met

ReEgtE R e SR e e et

-4 BRYIE: %m![@rww))v%ﬁtméafmﬁwrﬁmlde

pysidin2civmethytiramide arbayl)- pyridin-2-vl-methyi]-methyl-amino}-methyt)-
(R 30“22( thfHQF%WSWATW%%QyHW idings3;garbonyl]-amino}-quinoline-6

R ey D L D S A—-

nvﬂﬁl@mbdmib@mmalcmv(@yt%mmww&rb’amyl-

|)O¢€§ idi tﬁ?—'()dhﬂi@ﬁ%ﬁrﬁﬁ%qﬂ\e@%—gsﬂaﬂéﬂfﬂbm%gm@i;hbfbp?@ﬁ%ﬁ ne-B-carboxylic |
idin ne-6;carboxylic 10 aci
RS R RS searoo

ﬁ)z’a{{méﬁﬁmﬂt@wmﬂl&@ﬁﬁgewrﬁﬁgrﬁ,parbonyi ~amino}-quinocline-8-carboxylic
)-gyiginendsedryonyt] amiine)-guirdiineatide,
{S)-2-{[2-(4-triffuoromethyl-phenyl)-pyridine-3-carbonyll-amino}-quinokine-6-carboxylic
acid (pentylcarbamoyl- pyridin-2-yi-methyli-amide,
(8)-2-{[2-(4-trifluoromethyi-phenyh-pyridine-3-carbonyl]-amino}-quinaline-G-carboxylic
acid [(methyl-pentyl-carbamoy!}- pyridin-2-yl-methyl]-amide,
{8)-N-(6-{[(pentylcarbamoyl- pyridin-2-yi-methyl)-amino]-methyl}-quinolin-2:yl}-2-(4-
trifluoromethyl-phenyl}-nicotinamide,

{8)-N-(8-{Imethyi-(pentylcarbamoyl- pyridin-2-yl-methyl)-aminol-methyl}-quinalin-2-y1)-2-
{4-trifluoromethyl-phenyl}-nicotinamids,
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carboxylic acid (benzylcarbamoyl- pyridin-2-yi-methyl)-amide,
(S)-2-{[2-(4-trifluoromethyl-phenyl )-pyridi ne-3-carbonyl]-amino}-qui noli
ne-6-carboxylic acid [(benzyl-methyl-carbamoyl)-
wytidingytsmethyl]-amide, 15 PCT/AB2003/000167
(S)-2-(methyl-[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl]-amino}-qui
noline-6- carboxylic acid [(benzyl-methyl-carbamoyl)-
pyridin-2-yl-methyl]-amide, (S)-N- [62(§[(benzyl ‘methyl-carbamoyl)-
pyridin-2-yl-methyl]-amino}-methyl)-quinolin-2-yl]-
2-(4-trifluoromethyl-phenyl)-nicotinamide, (S)-2-([2-(4- trlfluoromethyl p
henyl)-pyridi ne-3-carbonyi]7amino}-qu inoline-6-carboxylic 20 acid
(g2 i@yt Syhstpyicinbdhresiprdipineiriidecline-6-caroxylic

a(:S(% [ﬁm@%ﬁl“p%@i%ﬁ?@éﬁi@% l-RfeavzRyFidingr-3rarrhonyl]-amino}-qui

ﬁjﬁlﬁﬁq(@-tg} %"?{Qﬁﬁw{ prp% P%ylﬂd! a:% n%{/ %étﬁ{/‘m%} rﬁllulgo!me -G-carboxylic
a(ﬁc){zs(me(r4xur1ﬂa@mw@mypﬂh@rwﬁﬂp§rm gl @é?tﬁﬁqyl] -amino}-qui
@9@”{?2@4%?@@%@%@@%@3@@%%1% -3-carbonyi]-amino}-quinoline-6-carboxylic

é” %102 rroll | 0L %QM % 25
?‘% 4 il oroﬁ]ethyl Phengl% 64pyrldlne -3- carborpd]_1 HNox-qui
M?ﬁ’éﬂ@'{h@l &ﬂ &J%{@methyl phenyl)-pyridihe-3-carbonyij-arming noline

{@egnt-pytidive@ryb2Aoyrvelicin- byidiRsh-a1pid)-amide,

@)22{1%?'&%&?oMewmﬂ@mﬁmuhﬂew)u@wwmnﬁepamwhy%mrt@}%w
line-6- carbo 8%/

DG AR ﬁyi iy Tipyl‘lglﬁq A ethy %-amlde
(S)2itrestiv3- (g_t(ﬁugqmjn@ﬁw@fpﬁﬂy HFHdIne- -3- carbonyi} -amino}-quinoiing-B-
éawas@s&eaaccmmwfamm) guinioline-6:80 ¢adbosglic acid

g&?ﬁlgﬂ%) @6%éh?e19§ﬂopﬂreﬂ§ﬂ Igwig%lﬁ%mg@wqmm@xyhc

e ARG ATRARGY RSBy diRE o gar}t}'ggnﬁl] amino}- qumollne -6
e owylig)-gEeid- Mﬂﬁhydmwmwa%@l‘ﬂ@}ﬂ)cﬁﬁ% W g‘tmﬂ' ide
@%o@ %82 &%A&pmmmbwa\m@wtﬁyﬂmﬂ yi-methyl]-amide,

o Caia? ﬁée’arrBe D CaTAEOAYIS Al amino). methyi)-quinolin-2-y1-

pyr| -yl-methyll-amide. 5 Representative
@dmp@uﬁWGM@r@m@dﬂﬁﬁm %he invention, where R6 is

1@(@)@%3&4}1@&%ameytmmmrﬁ@dlmﬂ?g@mnpﬁhﬁ@@@\}r@ﬁé@(ﬁ%@éﬁ{b%ac
:éédp[l ndm -yl (2= pyradm 2 yl ethylcarbamoyl) -mathyl]-amide,

SEr Bt T e e Rl

(53)&13?{!4&“”*3%f@mmﬁ'wfbbﬁrﬁwa@éwﬁ?ﬁi%ﬂ@]dﬁumollne 6-carboxyli
QS A ﬁmﬁmﬁméﬁQ@WprWmﬂB-&lmwﬂyl}-ﬁnmequenohne -B-carboxylic
gq?(éxéfhﬂb‘% M- BiRaRaK-2;RaiRARH@inol-quinoline-6-carboxyl

(S)-2-{methyl-[2-(4~ trifluoromethyl-phenyl)-pyridine-3-carbonyl]- ~aminc}-quinoline-6-
carboxyiic acid (2-oxo-1-pyridin-2-yl-2- pyrrolidin-1-yl-ethyl)-amide,
(S}-2-{methy$—{2-(4~trifluoromethyl-phenyl}-pyridine-?)—carbonyl}-amino}~quinoiine-6»
carboxylic acid {2-oxo-2-piperidin-1 ~yl-1-pyridin-2-yl-ethyl}-amide,
(S)-2-{methyi-[2-(4-trif1uoromethyl—pheny!)-pyridin@~3~carbonyl]—amino}~quinotine-6—
carboxylic acid (2-m0rphoiin-4-y§-2-oxo-1~pyrédin-2-yl-ethy!)—amide,
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[phenyl-(2,2, 2-trifluoro-ethylcarbamoyl )-methyl]-amide,
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli
c acid [(ethyl- methylcarbamoyl)- pyridin-2-yl-methyl]-amide, 15
wi®odsi(dodrfluoromethyl-biphenyl-2-carbonyl)-amino]-quinolineramassenyils
c acid [(ethyl- methyl-carbamoyl)- pyridin-2-yl-methyl]-amide,
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli
c acid (diethylcarbamoyl- pyridin-2-yl-methyl)-amide,
(S)-4'-trifluoromethyl-biphenyl-2-carbo§§7lic acid
(6-{[(diethylcarbamoyl-pyridin-2-yl 20
methyl)-amino]-methyl}-quinolin-2-yl)-amide,
(B)r4-tritluarminethdtbipiemyb 2-aatibexylberasid]-amino}-quinoline-8-carboxylic
(gc{gﬂﬁmﬂﬁwﬁép@b@a%ﬁ%p ;XJr:dn 5 rrlethyl ]-amide and

methyl)-methyl-amino]-methyl}-quinolin- -amid
S P b e e e AR
caacicﬂ Ypropyorrtratamoyidpyridr22yitmettyll-paidéde, 25
(S)-2- [(ﬁe%@gﬁﬂ%g%tbwp&hgwg% %%rrhtera?mm@mm%mmhe@ Qe
ar in me
(Sg@qﬁ'gl& uor‘ol?ﬁqn%] ){hé%tlentqugom oéﬁ% %mlngj qumollned6xcarboxy||
¢ @id-[{rmigthgrasmeihyi- @aﬂsamagﬂyrwy@@wlmﬂwnsam@oxyhc acid
(Epd-HAotrifuanamethybbiphenyle2-carbonyl)-amino]-quinoline-6-carboxyli
|-
C el (eI G0 REOPNLLALAOMOU b YRt AR BB N Oacic

0373 PCT/1B2005/00
(@ﬁrﬁ&aEFiﬂ'ﬂSYbPﬁf@ﬂ"Fy?B’fﬂﬂ%Wi2’2"'2?5%onyl) -amino]-q
uiBbRr et e-daroxglicy Bldidhefisoprapiteabamogikauinciine-6-carboxylic acid
%Qwaﬂkmﬁmbm%rbamoyl }-methyl]-amide, _
[{% l%?égwn}gtb C%ef grg(vg;'?%g%&BOwg imd%%LO%JH“QA'r% xy'gﬁ%%bgﬁ% hyl-

(S’ﬁ*ﬁ‘-ﬁ[t‘lﬁfﬁ*?md& br’% ?I?beH‘@I‘M-]Z@E’éﬁ’BonyI) -amino)-quinoline-6-carboxyli
c(agiH(erylcasbamhaylippyndia-2aythangiyhrainddeoine-6-carboxylic acid [{ethyl-
(§Qe% {«%a;ggMgmnﬁ”ayr(-@l@h@QMW é;g@onyl) amino]-quinoline-6-carboxyli

i e b e e
clieltn ety nreteyi-eativerttoyRrpigEdin-2-yl-methyl]-amide, ,
(8)4i-triflusremeethyhiphenyt2tearhexylic @gjticthyicarbamoyi-pyridin-2-yl-
(GG OISR RaRARN DN Tidin g
(8)-4'-trifluoromethyl-biphenyi-2-carboxylic acid (6-{[(diethyicarbamoyl-pyridin-2-yl-
methyi-methyvi-aminol-methy(}-quinolin-2-y!y-amide,
(3)-2-[(4’-trifluoromethyl-biphenyi-2-carbonyl}-amino}-guinoline-6-carboxylic acid
{propylcarbamoyl-pyridin-2-yl-methyii-amide,
(S)-2-[(4-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-&-carboxylic acid
{propyicarbamoyl-pyridin-2-yl-methyl}-amide,

{8)-2-[(4'-triftuoromethyi-biphenyl-2-carbonyti-aminol-quinoline-8-carboxylic acid
{{methyl-propyi-carbamoyt)- pyridin-2-yvl-methylj-amide,
(S)-2-[(4'-trifluoromsthyi-biphenyi-2-carbonyl }-aminol-quinoline-6-carboxyiic acid {{sthyl-
propyl-carbamoyh)- pyridin-2-yl-methyl}-amide,
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[
th

yl-methyl]-methyl-amino}-methyl)-quinoli n-2-yl]-amide,
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli
c acid (isobutylcarbamoyl- pyridin-2-yi-methyl)-amide, 15

wkBleas¢dotrifluoromethyl-biphenyl-2-carbonyl)-amino]-quinolinerGecad el 7

c acid (pentylcarbamoyl- pyridin-2-yl-methyl)-amide,
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino)-quinoline-6-carboxyli
c acid (pentylcarbamoyl- pyridin-2-yl-methyl)-amide,
(S)-2-[(4'-trifluoromethyl-biphenyl-2--ca?r§)onyl)-amino]-quinoline-6-carboxy|i
c acid 20 (pentylcarbamoyl- pyridin-2-yl-methyl)-amide,
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli
¢Hiedel({mativybrpethiylstarbaidbydbpyyipariyl-methlyl-amédexylic acid
%ﬁ;@”‘&%ﬁ%@wm’*wjﬁ%@!ﬁ%@ Sminel-methy-quin
o A TR GBI Ao 258 oty
(eoqm@xhweﬁmyﬂbm@méwlﬁwmerimethyl) -ami no] methyl)-qw noli
Q@'ﬂlkﬂm%romethyl blphenyl -2-carbonyti-aminol-quinoline-6-carboxylic acid

((%%é}/ %I’If%?/? r‘nggﬁ%l_ ) Q%QI S%%arbonyl) amino]-quinoline-6-carboxyli

- enty -car amo ridin-2-yi-methyl]-amide,

(S)-3- fEWHBEﬂ‘Bﬁ%@EhS’/PB?ﬁﬁ'e%ﬁ?ib%?a}i‘ﬁféﬁwj’hﬁﬁ‘iﬁaﬂf&ﬁrﬁﬁﬁ@%'?:aﬂ?dk?}ﬁty"
craxthgti{¢5rBentydirqpyyigreatyleeetbahayipepyridin-2-yl-methyl}-amide, WO

%@95 @Qﬁﬁ@b%@ﬂ@pﬁwwglﬂb% ammo] guinoline-8-carboxylic acid [{butyl-
im fluor met é’{@% rbonyl)-amino]-quinoline-6-carboxyli

ﬁe ;Wc? r'oy'? epth [)-amide,
(©S)- 2 -E(kﬁ'umﬂG@?b}*ﬁ@w%i@w@ﬁ?%@a@@@d?t}i&hﬁ'iﬁb}lauhbrkﬂ@ﬁéﬂ%é)r%ﬁéi}n'2-

glaeigh(gyelopyopyiaarbesmoy qEvecie 24 kmethyl)-amide, 5
()2 &% &WJ,B %ﬁﬁ:wpnmP@Je'a?b&an?%wnoﬁea.ﬂem%n%&a icaexyli

c acid (benzy car ‘yrl in-2-yl-methyl)-amide

(BREYY Wﬂnﬁ’é’ﬂ%ﬁ BipHBRLY: @afﬁ%nyl) -amino]-quinoline-6-carboxyli
dReid( {bemzyroar@avhbguhqwh@m@vﬂyﬁeﬁhﬂp}mm@pe -6-carboxylic acid

((%)9,% %%@ﬂ@{pﬁg@&h@@;pﬁ&ﬁw%@@@onyl -amino]-quinoline-6-carboxyli
(@% &% %’%%‘r%@i%g%blcﬁeny 59’/ J&@éﬁén-ﬁ%ﬁ%e@umo {ﬁ%xeu%g?goxyh
d%]a/}carbamoyl- pyridin-2-yl-methyh-amide,
{8)-2-[{4’-trifiuoromethyl-biphényl~2-carbonyl)-amino]-quinoline~6~carboxylic acid
(pentytcarbamoyi- pyridin-2-yi-methyi)-amide, -
(8)-2-[(4'-trifluoromethyi-biphenyl-2-carbonyl}-amino}-quinoline-6-carboxviic acid
[(methyi-pentyi-carbamoyt}- pyridin-2-yl-methyi}-amide,
{8)-4'-trifluoromethyl-biphenyl-2-carboxylic acid (6-{{(;)enfyicarbamoyl—pyridin-2-yl-
methyl)-aminoj-methyl}-gquinolin-2-yi}-amide,
(8)-4'triflucromethyi-biphenvi-2-carboxvlic acid (8-{[methyl-(pentylcarbamoyl-pyridin-2-
yl-methyl}-amino]-methyl}-quinolin-2-yt)-amide,

(S)-2-[(4 -trifluoromethyi-biphenyl-2-carbonyi)-aminc]-quinoline-6-carboxylic acid
[{methyl-pentyl-carbamoyl)- pyridin-2-yi-methylj-amide,

(8)-2-j(4 “trifluoromethyi-biphenyi-2-carbonyl }-aminol-quinoline-6-carboxylic acid [(5-
hydroxy-pentylcarbamoyl}- pyridin-2-yl-methyl}-amide,
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[(benzyl-methyl-carbamoyl)- pyridin-2-yl-methyl)-amide,
(S)-4'-trifluoromethyl-biphenyl-2-carboxylic acid
[6-({[(benzyl-methyl-carbamoyl)-pyridin-

wér ¥hagesd}-amino}-methyl)-quinolin-2-yl]-amide, 15 PCT/IB2005/000167
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli
c acid [pyridi n-2-yl-(2-pyridin-2-yl-ethylcarbamoyl )-methyl]-amide,
(S)-2-[(4'-trifluoromethyl-

biphenyl-2-carbonyl)-amino]- qumolln§66 -carboxylic acid [pyridi

n-2-yl-(2-pyridin-4-yl-ethylcarbamoyl )-methyl]-amide,

(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli

(B&Q'LQé(af@ixch&élthyﬂsb’igdiﬁnak)i%rpyﬁm]idmfibiyhiﬂ'myt)eaim%pxylic acid
%gézbamgy,oWhylygmﬁyqyg%ng@rbonyl) ammo] qumollne -6-carboxyli

2-0x0- | idi n-2 rrolidj n-1- -eth
@}?2[- 2R élﬂk?ﬂﬂh&%@nﬂ% Ry 9%] |no w?]oPney%ccag'r%oxyll
G it ERdoarb e iipeyitin-2-yiegyticrimid2-yi-ethyl )-amide, 25

@ird&%rmﬁmmgﬂwdr@mmdr@oﬁ@mmymmmd&am@mey@c@ar@oxyli
2- L mor lhoI|n4 2mg o# d|d|n2yl ethyl )-amide,
E%p)nﬁy Qf tri ug |phen P carbonyl) -aminol]-quinoline-6-carboxyli

ésé'@rﬂ‘t(ﬂfﬂfh'?&ﬁb@}hMW%%WWBWﬂﬁ’-]zqyinﬁ‘i@ﬁ@ﬂ:%mﬁ@é’%ﬁﬂa |
(Se)nZy[éérﬁavﬁiuwmymmyI-bﬂmmnyb 2rgasbonyl)-amino]-quinoline-6-carboxyli

%(f'}nﬁgo%ﬂ éﬁ@' @Qé’rl%o 5'9%%W&%¥ﬂ¥ﬂ6myw&nd
80373 PCT/ BZ Rug bodiment where R6 is

[@%iﬁ’ﬂ?tf&y P8P PR 5“8 Wé/ﬂtor? J& invention. R20 is
(Refatidbiyisefenethftomhge dreapenhstsinglst{teicsfariods-acid
@GM@DNMI(&%%leQQMK@,MaW] aphenyl and

g)e@gﬁércﬂ)&h bi;ﬁi%ﬁ ;cgr §ﬁ’ng{3;<§rf%m{[ gencz\yﬁ)r%lé‘c}ﬁkzl-gg%amoy!) oyridin-

IS unsu tltute d or is substituted, preferably with

(2 Wd@@%‘@t"‘w@l}ﬁ"s‘e AvH- B‘I’E\‘@Wezdyglﬂrﬂi‘&‘ﬁment the substituents are
isdependentyoselsgted firlom-thegrouh-eomsisting dinkdaadxexyiO#fd
R g.%lgyn&@)ﬁ% JCARRZ DR N(R >c<0)R 2 and
(OIN( more from alo, OH, 10 C O2R12
5P B R RS BRIy Rl o A O T
: cloa a roup o
wméaﬂzwig?ow@zﬁ&tﬁe?wma@ww'@@@m]tﬁ@fé? | IkyI lkyl group of
REQ-[(4-trifluoromethyl-biphenyl-2-carbonyl}-amino}-quinoline-6-carboxyiic acid (2-oxo-
1-pyridin-2-yl-2-pyrrolidin-1-yl-ethyl }-amide,
(8)-2-[(4-triflugromethyl-biphenyl-2-carbonyl}-amino}-quinoline-8-carboxylic acid (2-oxo-
1-pyridin-2-yi-2-pyrrolidin-1-yl-ethyl)-amide,
(8)-2-[(4’-trifluoromethyi-biphenyt-2-carbonyl)-amina}-quinoline-6-carboxylic acid (2-oxo-
2-piperidin-1-yl- 1-pyridin-2-yi-ethyl}-amide, '
(8)-2-[(4"-trifluoromethyi-biphenyl-2-carbonyl}-amino}-quinoline-6-carboxylic acid {2-
morpholin-d-yl-2-oxo-1-pyridin-2-yl-ethyl}-amide,
(S)-2—{(4’—triﬂuoromethyl—bipheny!-fz-carbonyi)—am‘mo]-quinoiéne-G—carboxylic acid [{4-
hydroxy-pentylcarbamoyl)- pyridin-2-yl-methyi]-amide and
(8)-2-[{4 -trifluoromethyi-biphenyi-2-carbonyl)}-amino]-quinoline-6-carboxylic acid [(4-
oxo-pentylcarbamoyl)- pyridin-2-yl-methyl]-amide.
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are unsubstituted or are substituted, preferably with 1 to 3 substituents. In
a preferred embodiment, the substituents are independently selected
from the group consisting of halo, oxo, (C,-C4)alkyl, -OH, -CF3, -OCF3

wandoeddkisE3; more preferably, from halo (e.g., F 15 or Cl), axe;as2005/606167

(C,-C,)alkyl and -CF3. The phenyl group and the phenyl moiety of the
phenylalkyl group of R20 are unsubstituted or are substituted, preferably
with 1 to 3 substituents. In a preferreﬁ embodiment the substituents are
independently selected from the group consisting of halo, (C,-C6)alkyl,
(C1-C6)alkoxy-, -OH, -CF3, -OCF3 and -OR12; more preferably, from 20
halo (e.g., F or Cl), (C,-C6)alkyl, (C,-C,)alkoxyand -CF3. R3 and R’ in this
emboditent audipeeferably RakentOgetheralwitls tiefeartomansimers dliieh
m%@ attached to form a carbonyl group. The other substituents and

parameters are as defined above in this a lica on n
preferglgi)s SRS %2%6 heis ot |SS'§m 1gQnénf %ﬂ -
Pwerdiwi(R CisCon2RABY QT Wkt )@W'X”Qr@‘ﬁ@ﬂﬁcc@ilﬁ‘é}‘b frere

gmm@@ﬁﬁxammlm and the corresponding ethyl, n-propyl,

iSOproﬁX' ﬁf&ﬂk 88 | Pt X'u?&é&%@(h&@%%ub@%&ﬁéﬁ%r%?ﬁn&{!h1
t-pentyl, n hexyl, neohex and t- t‘E%E](‘?éﬁesters &artlcularl

m&ﬁws&wt% BRI R GO %%RWF MHESEN TP AT e%&?
est@mdI?%eqmrttf@egttalm/ezamlesrtnpg)l«:nﬁUs!ca)fowns-@hhb(filﬂitﬁuar@%ﬂh@(ﬁh)«?entr@@vR1

d x 16§)RE 1% (': Aﬁe %@?@2%&“&%&&%} i‘lel’l \ﬁg@@ogmmmdﬁswh@r@ s -N-
and X' is o

f%@éﬁ f—[&jf[% (2nfjrlf%%?é$'§efh PSW efazoq) f?('jllne%garé%n%rcn%g -quin .
oline-6TEarkeipghyhainye)2ae dic %@I@%ﬂwr%@ﬁ%@’ﬂl@% MR R
afbylnsprapa dseprepybtindattyldeduyl;ts-bedyd, subsitilemtspemy preferred
IsoReANLpg u%g@h&&?yy& i%&l@ﬁé’e@?@@@&ee%ﬁw &@gﬂ%ﬁ&élnng of

esters; partlc e meth L, 5 isopr I n- b l, t-put
e ot e lere Ptk S e Ul
enmbipdimefit.of datk theemtion, Where R6 is -CO,R20, include the following
Compo‘?'ﬁ'éj HRgrS %@B%&@&Whﬂ&&y@mﬂmnylalkyl group of R are
UB?}?I cf[‘gtze-%%c;agg fr%ldﬁrﬂqe&hg é?eratﬁg with 1 to 3 subshtuen‘zs In a preferred

amino}-quinoline- 6-car )-amino]-acetic acid
etspiesrs R SRR AOTERPER R, SRR 110 o Brof, PRSI
is@lautgl-s:uyl, (chaybikepe i@ isopertl meogeril) tperstplsfacidxyirom
irQReE, Reqharyband kRed celfsRoRAEHautsry the methy, ethy!
n-prop;és and R? in this embodiment are preferably taken together with the carbon atom
to which they are attached to form a carbonyt group. The other substituents and
parameters are as defined above in this application, gené'rany and preferably.
Representative compounds of this embodiment of the invention (R%is ~CO,R™),
where X and X' are both —~CH-, are the compound of Example 113 and the
corresponding ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, n-pentyl,
isopentyl, neopentyl, t-pentyt, n-hexyl, isohexyl, nechexyt and t-hexyl estars; particularly
the methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl and n-hexyl esters.
Representative compounds of this embodiment of the invention, where R% is
~CO,RY, include the following compounds where X is -N- and X' is ~CH-:
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isopropyl, n-butyl, t-butyl, n-pentyi and n-hexyl esters. Representative
compounds of this embodiment of the invention, where R6 is -CO2R20,
include the following compounds where X is -CH- and X' is -N-: 15

wiBepyoghisr2-yl-({2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-apgnghaswinsliny

e-6- carbonyl}-amino)-acetic acid methyl ester and the corresponding
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, n-pentyl,
isopentyl, neopentyl, t-pentyl, n- hexyl isohexyl, neohexyl and t-hexyl
esters; particularly the methyl, ethyl, %ropyl isopropyl, n-butyl, t-butyl,
n-pentyl and n-hexyl esters. 20 Additional preferred compounds of the
invention include the compounds of Examples 39, 40, 42-46, 114, 115,
13 ¥paar9A422{ 3-P4 1R B AR h P33 13461150, chBRNABSN MG ¥ 116 0LA6S;

Vi Bl T8 &%@g%&@p&@@,@aﬁre& Ondd 00 15025 25
WO 2005/080 73 PCT/182 /

0167 29 emb ent of the
ISGBIATh BEH B BRI B PP AT QP R e
O-hel RepheNd, @@Be%a@f{wgsy%wﬁ@r@uﬁﬂr@@uraﬂw@ RENR’ SHog!, RECUNY
nsapecps delingd aheyen-generaly amdpretesably. The R8 substituent is

Dreferaﬁ%n %3#‘ % dcatngof}ngg %}‘%n'%’é“&ﬂx!;&\%%nA&QH%eE\PJﬁf reBere ]F_f(e)is

embodim e invention pertains to compounds of ormula(
I§@1—PS Rvgiude the following compounds where X and X are both —N-:

{S)-pyridin-2-yi-[(2-{[2-{4-trifluoromethyl-phenyl)- pyndme—B—carbonyl}~ammo}-quinotine-' _
&-carbonyl)-aminoj-acstic acid methyl ester and the corresponding ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, s-butyl, {-butyl, n-pentyl, isopentyl, neopentyl, t-pentyl,
n-nexyl, ischexyl, nechexyl and t-hexyt esters; particularly the methyl, ethyl, n-propyl,
isopropyl, n-butyl, t-butyl, n-pentyl and n-hexyl asters.

Representative compounds of this embodiment of the invention, where R® is
~CO,R™, include the following compounds where X is ~CH- and X'is —N-!
{S)-pyridin-2-yi-({2-[(4"-trifluoromethyl-biphenyl-Z-carbonyl }-aminol-quinoline-6-
carbonyll-amino)-acetic acid methyl aster and the corresponding ethyi, n»bropy%,
isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, t-pentyl,
n-hexyl, isohexyl, neohexyl and {-hexyl esters; particularly the methyl, ethyl, n-propyl,
isopropyl, n-butyl, t-butyl, n-pentyl and n-haxyl esters.

Additional preferred compounds of the invention include the compounds of
Examples 38, 40, 42-46, 114, 115, 117, 118-122, 124-128, 128, 130-144, 146-150, 152,
188, 167, 160-189, 171-174, 176, 177, 188-196,198-200, 202-208, 210, 211 and 213-
215,



p\NN,R15 ,/Rs O HN N/R10 (IA-1a) wherein R5, R70, R14 and R15
are as defined above, generally and preferably. In these embodiments the
carbon atom to which -C(O)N(R14)(Rt5) is attached preferably 15 has the
wE osnfigasation. R/S mixtures, e.g., racemic mixtures, are alsppmieads7
WO 2005/080373 PCT/IB2005/000167 30 A further preferred
embodiment of the invention pertains to compounds of Formula (IA-1b)
CF31\ / OO I\\N~CO2R20 iR NN R10 (IA-1 b) 5 wherein R5, Ri0O
and R2 are as defined above, generally and preferably. A further preferred
embodiment of the invention pertains to compounds of 10 Formula
(IA-1c) g300YClclolkY Rvo o (IA-1c) wherein the (C,-C,0)alkyl is
dpticfratiydsubstitinedt ah thiRisventioR beraresds definedhdbolEormeigdhcrally
and preferably. In these-embodiments the carbon atom to which -(C,
C,0)alkyl is attached preferably has the (R) configuration. R/S mixtures,

(IA-1)

e

wherein R®, R* R®, R® R, R® R'%and n are as defined above, generally and preferably.
The R® substituent is preferably positioned at C-4 of the phenyl ring.

Ancther preferred embodimeant of the invention pertains to compounds of Formula (1A-
1a) | ‘

10 ‘

. CF,

O

RM
l
~ N~ N\R15
|
| = R® O
N

1
R10

(1A-1a)

wherein R®, R™, R™ and R are as defined above, generally and preferably.
In these embodiments the carbon atom to which ~C(OIN(R™)(R"®) is attached preferably

15 has the (8) configuration. R/S mixtures, e.g., racemic mixtures, are also preferred.



WO 2005/080373 PCT/1B2005/000167 31 Compounds corresponding to
the compounds of Formulas (IA-1a), (IA-1b) and (IA-1 c) in which the R8
substituent is (C1-C4)alkyl (e.g., -C(CH3)3) instead of -CF3 are also
wiyebegradembodiments. The invention also relates to polymegahig{REMs 167
of the compounds of the 5 invention; in particular to polymorphs of
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-
aminoJ-quinoline-6-carboxylic acid
(pentylcarbamoy,I-phenyl-methyl)-ami&@., which is the (S) isomer of the
compound of Formula (IA-1 a) wherein R5, Rt0 and R'4 are H and R'5 is
-(CH2)4CH3. More specifically, the present invention provides crystalline
Forms A amghdd pedferred embodiment of the invention pertains to compounds of
(%E%ng'(mﬂ‘wromethyl-biphenyl-2-carbonyl)-amino]—quinoline-6-carboxyli
c acid 10 (pentylcarbamoyl-phenyl-methyl)-amide having X-ray powder
diffraction patterns substantially the same as shown in Figures 1 and 2
respectively. It is to be understood that some level ofnQise is inherent in
the generation ﬁ%ﬁjraaion pattern, is., peaks i ity are to be
%

discriminated fro ckground according to method [-known in the
art. In a preferrdd embodiment, the X-ray pow&P,er diffraction pattern for
Form A is 15 substagtally the same BYN ip- (;f%;gln a more
preferred embodim| ' ay pov&,‘&ier dif g} ibn pattern
having peaks at 2- : the §&me as the 2-theta
values for at leag fthe%eaké“of highest intensity in the X-ray
powder diffractidn_pattern skd\n in Figure 1. Another aspect of this
invention pertains to the compoungs,of formulas (D), (F) 20 and (D-G)
which are intermediates useful in the preparation of compounds of
Formula (l). Formula (D-G1) represents a preferred subgenus of Formuls
(D-G). R55 R6, R', X' and n are as defined above, generally and
prORIRADT . R Seprcfenasg enflsiaRe 8ReYResRe(E!YEBYRRS RRr2tbyridyl or
-C(O)N(Rt4)(Rt5) in which R14 is H, -CH3 or -C2H5) and 25 Rt5 is

(Clj98}§\ll§¥he?%%;¥h%%r‘?lHQ&lHPe‘i’%%HﬁQ%%’Je?%ﬁ psAiflurebenayhalhe

-OR" moiety in (F) is -OH or any leaving group that is displaceable with

- -OR UL T Utine conditions of acid- or base-catalyzed hydrolysis. R21
may also be a cation, for example of an alkali metal, such as K14.

Typically, R21 will be H, an alkyl group, preferablyqf 1 to 4 carbon atoms |
-

(e.g., -CH3, -CHEH3)2, -CHZ)2CH3, or WO 20 373
PCT/IB2005/000

67

O
| AN [‘[\[ (C1“C10}alkyl
P R’
TIQ N
R‘EO
(1A~1c)

wherein the (C,-Cyo)alkyl is optionally substituted and R® and R" are as defined above,
generally and preferably.  In these embodiments the carbon atom to which ~-(Cq-
Chojalkyl is attached preferably has the (R) configuration. R/S mixtures, e.9., racemic
mixiures, are also preferred
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32 -C(CH3)3), phenyl, a phenylalkyl group of | to 4 alkyl carbon atoms,
e.g., benzyl, or a cation. Preferably, R'1 is H, (C,-C))alkyl, benzyl or a
cation. R’, R8, R, R10, X, m, p, and q are as defined above, generally

wahshiyetesably. Formula (F-1) represents a preferred subge@@@yﬁ%ﬂmlﬁ%

(F) and Formula (F- 5 1') represents a preferred subgenus of Formula
(F-1). In a preferred embodiment, R10 in (F), (F-1), (F-1") is H or-CHS3;
more preferably, H. In a further preferred embodiment, R8 is -CF3 or
(C,-C,)alkyl. Other intermediates of pa#icular interest of the present
invention include compounds which are the same as the compounds of
Formulas (F), (F 1) and (F-1') except that they have a (C4-C7)cycloalkyl

group inBlassAidhe- A R8hea 6%%{36&@@@%&& Wq@) (R)oXand
gg(f}\] HN N f;el\ﬁé%?guﬂai 2&?)5;8 yl) %%H;ﬁﬁﬁstr@t%g ? 8§3 are
also preferred embodiments.

The invention also relates to po}ymorphlc forms of the compounds of the
invention; in particular to polymorphs of (S)-2-[(4 -trifluoromethyi-biphenyl-2-carbonyl}-
aminc]-quinoline-6-carboxylic acid (pentylcarbamoy!-phenyl-methyl}-amide., which is the
(S} isomer of the compound of Formula (1A-1a) wherein R®, R'® and R are H and R'% is
—(CH,)sCH,. More specificaliy, the present invention provides crystaliine Forms A and B
of (S)~2—[(4‘-triﬂuoromefsh?t-biphenyl-2-carbonyll)-amino}quinoline-6—carboxylic acid
(pentyicarbamoyl-phenyi-méthyl)-amide having X-ray goWder diffraction patterns
substantially the same as shown in Figures 1 and 2 respectively. It is to be understood
that some level of noise is inherent in the generation of a diffraction pattern, i.e., peaks
in intensity are to be discriminated from backgrbuﬁd according to methods well-known in
the art, In a preferred embodiment, the X-ray powder diffraction pattern for Form A is
subsiantially the same as that shown in Figure 1 In a more preferred embodiment,
Form A has an X- -ray powcier diffraction pattern hav reg peaks at 2-theta values
substantially the same as the 2-thata values for at least ten of the peaks of highest
intensity in the X-ray powder diffraction pattern shown in Figure 1.

Another aspect of this invention pertains to the compounds of Formulas (D), (F)
and (D-G) which are intermediates useful in the preparation of compounds of Formula
.

Formula (D-G4) represents a preferred subgenus of Formuls (D-G). R® R® R’,
X" and n are as defined above, generally and preferably. “ina preferred smbodiment,

¢ is (C4-Calalkyl, 2-pyridyl or ~C{OW(R )R} in which R" is H, ~CH; or ~C,Hs) and
R is (Cs-Cglalkyl, benzyl or a fluorinated benzyl such as 4-fluorobenzyi.

The -OR* moiety in (F) is —OH or any leaving group that is displaceable with
—~OH under routing conditions of acid- or base-catalyzed hydrolysis. R* may also be a
cation, for example of an alkali metal, such as K™, Typicaity, R?" will be H, an alkyl
group, preferably of 110 4 carbon atoms (e.g., -CHs, -CH{CH3);, -CH,):CHs, or



(R ~~ X Rio (F) O (R)P RZ)m OR21 XN N Rio (R9)a (F-1) WO
2005/080373 PCT/IB2005/000167 34 Re O'OR™ N N/Rio (F-1 This
invention also relates to the salts, solvates and hydrates of the
wepEsosts of the invention, as well as to prodrugs of the cogP@IRE09167
In another embodiment of the invention, a pharmaceutical composition is
provided which comprises a compound of Formula (1). In a further
embodiment the composition also comprises at least one additional
pharmaceutical agent, which is preferdbly an anti hypertensive agent, an
anti-inflammatory agent, a lipid-lowering agent, a cholesterol-lowering
agent, an antidiabetes agent or an anti-obesity agent. 10 Also provided is
a-DiEthed) ofteagtinglobesityyiyanprimal ineheechdfsugtbmireatmentzyl, or a
Whieh CErBRISSy, paministering) i tne,animal g thgsapentioallyefigctivey o,

amount of a cgmpoynd of Formula (1), a pharmaceutically acceptable salt

AP b SATA R 0 B e or sait <ol m & forther

embodMERLME rhees FuiRBar eemptisdwanininiSerrmipsRices rpowsaF -
5 ofFepravkn)s probaenaceidically thraceeptablensalirthereobabaisaduatR™ in

rate of said.compau id salt i ination wi - 8
TSRS ONLConeO IR SRl B, APERRRINNAL AR =
Ms6 praVitediedkihe REE T HERAIG SLYSIRT AR isRelShheE B Such
invention inctude compounds which are the same as the compounds of Formulas (F),
{(F-1yand (F-1") except that they have a (C,-C;)cycloalkyl group in place of the

10 RSbearing phenyl group.

0
ivenae
HNT N

()
(R"),
)
0

! N ;;5 R6

o R5

HNT TN
(D-G)
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treatment which comprises administering to the animal a therapuetically
effective 20 amount of an intestinal-selective MTP inhibitor compound of
Formula (). Preferably, the ED25 of a compound of Formula (1) for the
wihbikiignpkintestinal fat absorption is at least 5-fold lower thapthaERd7s7
of the compound for the lowering of serum triglycerides. More preferably,
the ED25 for the-inhibition of intestinal fat absorption is at least 10-fold
lower WO 2005/080373 PCT/IB2005/000167 .35 than the ED25 of the
compound for the lowering of serum tr?(}lycerides. Still more preferably,
the compound exhibits an ED25 for the inhibition 'of intestinal fat
absorption which is at least 50-fold lower than the ED25 of the compound
for the lowering of serum triglycerides. 5 As usegd-herein, the term
"selectivity" or "selective" refers to a greater effd a4 compound in a
first assay, compared to the effect of the same ¢
assay. In the present invention, the first as :
compound to inhibit intestinal fat absqrptign

the ability of the compound t low

and the_second assay is for
Mim tri cerid%s. In a preferred
embodiment, the ability of th& comp g to 105nhibit intestinal fat
absorption is measuredigy the D256t the compound in an intestinal fat
absorption assay, such that a greater effect of the compound results in the
observation of a lower absolute (numerica{pvalpe for the ED25. In another
preferred embodiment, the ability of the compound to lower serum
triglycerides is measured by the ED25 of the compound in a serum
triglyceride assay. Again, a greater effect of a 15 compound in the serum
triglyceride-lowering assay results in the observation ofca lower absolute
(numerical) valuge fai
provided hereinbelo
measuring the effectivenes
absorption, or capablt—:-g of r eas
lowering serum trigl%é' eS, IS
In'a preferred embodiment, ¥e intestial-seléctive MTP inhibitor
compound is a compound of Formula (IA-1 a), wherein R5, R10, R'4 and
R'S are as defined above, generally and(pteferably, and the carbon atom
to which the -CSH5 is attached has the (S) configuration. More
preferably, the intestinal-selective MTP inhibitor compound is 25
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyli
c acid
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(pentylcarbamoyl-phenyl-methyl )-amide. Also provided is a method of
weight control in an animal which comprises administering to the animal a
weight-controlling amount of a compound of Formula (,1), a

wiohaoaseuically acceptable salt thereof, or a solvate or hygigiagfysaifdo1s7

compound or 30 said salt. The compound of Formula (I) may be used
alone or in combination with at least one additional pharmaceutical agent,
preferably an anti-obesity agent. WO 20Q05/080373 PCT/IB2005/000167
36 The present invention also provides a method of reducing food intake
in an animal which comprises administering to the animal a
food-intake-reducing amount of a compound of Formula (1), a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of said-
compound or said salt. Thercdompound of Formula (I) may be used 5 alone
or in combination with at least one additional pharmaceutical agent,
preferably an anti-obesi @ t. Also provided is a ethod of causing
reduced fat absorption in~ag.# inbal which~gorapeises adrpinistering to the
pharmaceutically acceptapless 3

pound of Formula (1), a
10 compound or said salti Thelcomgound of Formula (I) may be used
alone or in combination wit at least one additional pharmaceutical agent,
preferably an anti-obesity agent. Also gfo¥ided is a method of treating
atherosclerosis, pancreatitis secondary to hypertriglyceridemia or
hyperglycemia (1) by causing a reduced absorption of dietary fat 15
through MTP inhibition, (2) by lowering triglycerides through MTP
inhibitiorhRr{33aydactaasing thenakanspiionaaiSfee faty-anids tthrotgbounds
%Jtﬁe'?@?ﬁ%&'é‘?ég @Qt%Q'{ES‘?ldﬁmgg%?'tﬁéE&%Bo‘iﬂﬁé%me”t’ which comprises
administering to the animal a thérapeutically effective amount of the |
compodfaS¥IesAMARITIOY BHAFTAEBLIR Ay EREGtAHRE Cat RAEFEB Sor a
solvatedwhigdaienisaia compouhd 6ogaitbgalt. T héchaipourdiofP0the

FQIpdand) By Dgsised alenaasin £ambHarERAWAHLAldRaRANG/hich is
add]ltIO%?| agharmaceutical aa%gnE, gref rai%’% one, that is L{seflpl.i
g .

treatin
dtherose erosﬁgtfh‘ éerﬁtéerrésé\fﬁi gp’qnndaar}§"Po r§7|rc"‘)’}eart rﬁéla _%nrl erﬁfgqgﬁvemggagem’
hgy paplisieethia e asvi FEcRSid APt Bt tRs ARy HRRSE 9P uding
impairedigiyeoaeedolesanasodsutisaiegistascgirinaudinnee reneensidialyetes -
%%‘%rﬂx&%rﬂ%wi%dmin%stering fo the animal a therapeutically effective

amount of a compound of Formula {1}, a pharmaceutically acceptabie salt thereof, or a

solvate or hydrate of said compound or said salt. in a further embodiment the method
further comprises administering said compound of Formuta (1), a pharmaceutically
acceptable salt thereof, cr a solvate or hydrate of said compound or said salt in
combination with at least one additional pharmaceutical agent, preferably another anti-
obesity agent.

Also provided is 2 method of treating obesity in an animat in need of such
treatment which comprises administering 1o the animal a therapuetically effective
amount of an intestinal-setective MTP inhibitor compound of Formula (1). Preferably, the
ED.; of a compound of Formula {1) for the inhibition of intestinal fat absorption is at least
5-fold lower than the ED»s of the compound for the lowering of serum triglycerides. More

preferably, the EDas for the inhibition of intestinal fat absorption is at least 10-fold lower
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25 insulin dependent diabetes mellitus (NIDDM or Type II), which
comprises administering to the animal a therapeutically effective amount
of a compound of Formula (1), a pharmaceutically acceptable salt thereof,

w ASAYA or hydrate of said compound or said salt. The GmREYRdRk 167
Formula (I) may be used alone or in combination with at least one
additional pharmaceutical agent, preferably one that is useful in treating
30 diabetes. In a preferred embodiment the diabetes is Type Il diabetes.

In another WO 2005/080373 PCT/1B2005/000167 37 preferred
embodiment the animal is a human. In a further preferred embodiment the
animal is feline, preferably a cat. A further aspect of the present invention

RETANS 10, aMhassaseuital kit arusaghy secongigihesridahetigaaent or

;ﬁe era?ltlo OE&QS&!&WCI Q}HBE’@%}{%B S?orﬂﬁ@%ﬁﬂ{% éf"’e%@m?ﬁt@bsorptson
per %ycerldemla or ;/ per ycemla j[r e kit comp [flosrgﬁ .28, tgpsgmm
GRSt SEIrAMG" oo S POAATRS 0 &)?lnstr ctions
tdgseéﬂuiag a method of using the dosage form to treat or prevent obesity,
atheroglgr@%remawqﬁiﬁissgmm@w techypiestrighyeeridegnsator effect of a
hyperglycemia. Another embo | t of.th
i A e b

TMPrIsig ﬁ@&?ﬁb@l\ﬂ?ﬁi'@? ‘rt@r?fﬁnase@v iR Y S Aty
ARPRsIakoRMPESIpEHA setorkeompassuy) insefiifabiite of darrenpeind to

| \l:vee\sle%:e:’%g é%@}%%&i%@ﬁﬁ&Eﬁ?é%ﬁée%rsﬁ%x&%@ﬂ(?éﬁatﬂﬂ@ @ﬁm@aafwcamﬁom to
n ntaliner 1or co
wébnﬁgtesﬁaagr@e@ﬁaoe@m%@ g i B R A AR o
tetrap Satidh refers tocd gnea@mte@pbaﬁﬁ@rfé@n@wamwﬂf@é%ﬁ‘r@aucm of
HB@@%}%%J QR S5 4124 huRreriexanaple sahdar iy (6 2eBhatykiaesers
P%%%Yf”t Cga'% &En‘% %@%qo%*@'gerﬁmweﬁ%%&hé%gg@% by

rbon ato g? methyl, ethyl, n-propyl, i Wl o6
3 b £ B ALES i R SR SRt
Somsshyttyle Beapetiylc3rBiedivetinglpropy Fehels/Ip g:mwp@mpf@dgwef
gh?&h@ n%m %@5 &]@&Bﬂh@?@%ﬂ gk WﬂMtrg‘{]%' Exh%te&lﬂ adkexgsacy,
e IO 40, 05, S e B
orestecharesss of a compound in tnh;bmng intestinal fat absorption or capable of
measuring the effectiveness of a compound in lowering serum triglycerides, is
encompassed by the present invention.

In a preferred embodiment, the intestinal-selective MTP inhibitor compound is a
compound of Formula (1A-1a), wherein R®, R'®, R™ and R'® are as defined above,
generally and preferably, and the carbon atom to which the —CgHs is attached has the
(S) configuration. More preferably, the intestinal-selective MTP inhibitor compound is
(S}—2-[(4i-triﬂuoromethyl-b‘tphenyi-2-carbony|)-amino}-quinoﬁne-6-carboxylic acid
{pentylcarbamoyi-phenyl-methyl)-amide.

Also provided is a method of weight control in an animal which comprises
administering to the animal a weight-controlling amount of a compound of Formula (1), &
pharmaceutically acceptable sall thereof, or a solvate or hydrate of said compound or
said salt. The compound of Formula (I} may be used alone or in combination with at

laast one additional pharmaceutical agent, preferably an anti-obesity agent.
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25 halogen atoms (e.g., -CH,ClI, -CHF2, -CF3, -C2F3, and the like).
Likewise, "fluoro- substituted alkyl" means the alkyl group is substituted
with one or more fluorine atoms. The term "acyl" refers to alkyl-, partially
weantinatess ey fully saturated cycloalkyl-, partially saturated opédllioos/600167
saturated heterocycle-, aryl-, and heteroaryl-substituted carbonyl groups.
For example, acyl includes groups such as (C,-C6)alkanoyl, (C3 30
C6)cycloalkylcarbonyl, heterocyclecarbonyl, aroyl (e.g., benzoyl) and
heteroaroyl. The term "substituted”, a%6used herein to modify a group or
moiety, means, WO 20051080 3 73 PCT/1B200510001 6 7 38 unless
otherwise specified, that the group or moiety is substituted with one or
more Swﬁ%iﬁ@lﬁtsdwt@%mmm@a&é ummdaefﬂ@mgcmemﬁtayefmn

SHERA LR SR IS G 5 PN BEOLd, ErS ot ot o

more pre era ?y, e term SO ate

r@@%@t@%%?@&naﬁ &&r?&l@?@?%’%?ﬁ%p%f&ﬁat?éEré%'é?ﬂ@&%ya%?ﬁ‘ﬁﬂ? )
(nydhatiing sa¥o drugsand Ehsaiisdiie teadlyracceptatiiersalts theraofpwitd

Qe MAUSRANNEDH DhHas s PSRN MARKIRR ATEHMSSeferably an

ommonJ used in the pharmaceutical art, which are known to be
ARG 88%%&?@% recipient, e.g., water, ethanol, and the like. The term
hydraté'swm%dtﬁeadeﬁlfméﬁfwa@?@qﬁé@éﬁﬁbﬁat absaiplieatesTs apEter which
Thephyasedrphrianagauticabyirece piablroiprheaias thaf dhesukstassaind

%9@&%Féo(fy%%nﬁa%%megﬁybé%&% l'&@gb(tﬂ@fje(&f B%'%Bl@&%”‘é WA Baiq

other Ingredients comprising a formu atlon and/or the mammal eing

tFRRY tHRERAIthS Fhe B AT RRIBL RRECGTARD I gPapes yardraiogeer n
swhstitaton thitit & leeshnmerigditisremployed dotibld ek ot prefecttdy partictidaresity
fugetionality while reacting other functional groups on the compound. For

exampIE[ an arglno proteﬁy Og?g{ouq)ﬂ sub tituent attached to an
rotects

rovice erOsCIerosis, pancre at sseconda o
amino grouB?h 8|OC@S or amino unctldr?apt Nt v

MM@H@EWBI@rMﬁ@JW@é%&’@ F&Hﬁ@%[ﬁaécﬁéé%orpt'on of dietary fat
tﬂﬁdu@‘macmyhrﬁbiﬂutowpwwmr(@@@cdmﬁzy}mygm&omyrht(ﬁma ang) by
%é'HQé@H}j'FHQ%BQS&%MQ?%H%@%FQW&)U ’MWI}{mﬁamon in an animal i |n

ydroxy-protecting group" refers to a substituent of a hydroxy group that
m%%i&f&#’fi?d%%%@?ﬂg WSF‘o‘B&”ﬁI ﬁéﬁcﬁ?&?f@“@@%ﬁé’“ﬁrﬁ&? r¥g Eﬁ&asgﬂca“v

inhatieesretyhbpidisiyhmpteatbehieproke tlirfgrgromptseferditecgeptable sailt
SHbsHUeNs Hwabéczﬁk@daét@r@@&tﬁ%@@fi@@%&@@&@ﬂﬁﬁ&wgﬂ%m an

otrengtgarQH may se@i %%ne &¥in combination with at least one additional
pharmaceutical agent, preferably one that is useful in treating atherosclerosis,
pancreatitis secondary to hypertriglyceridemia or hyperglycemia.

Also provided is a method of treating diabetes, including impaired glucoss
tolerance, insulin resistance, insulin dependent diabetes mellitus (Type I} and non-
insulin dependent diabstes mellitus (NIDDM or Type (I}, which comprises administering
to the animal a therapeutically effective amount of a compound of Formula {l), a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of said compound or
said salt. The compound of Formuta () may be used alone or in combination with at
least one additional pharmaceutical agent, preferably one that is useful in treating

diabetes. In a preferred embodiment the diabetes is Type 1l diabetes. In another
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protecting groups include -CH2CH2S0O2Ph, cyanoethyl,
2-(trimethylsilyl)ethyl, 2 25 (trimethylsilyl)ethoxymethyl,
2-(p-toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-

wisliphemdphosphino)ethyl, nitroethyl and the like. For a general gesetplions7

of protecting groups and their use, see T. W. Greene, Protective Groups
in Organic Synthesis, John Wiley & Sons, New York, 1991. The phrase
"therapeutically effective amount" me ?s an amount of a compound 30 of
the present invention that (i) treats or% events the particular disease,
condition, or disorder, (ii) attenuates, ameliorates, or eliminates one or
more symptoms of the WO 2005/080373 PCT/IB2005/000167 39
pastiaudaredisedisent thediionaios disarder, pra(fiiypeevesitsrod delaydniest the

ansstat %geobrm@mgoms of the partlcular dlsease condition, or
disordey described herej e term "animal” mea mans as (?L@fs all
(F EI [&]

other warHbBHES" F‘H%%rﬁsse&f e R 8&%‘8&%% rise
mﬁ@@smr@m&mmgtmamarﬁgem@mﬁﬁal@ﬁf(eajm&ﬁ?iﬁﬁﬁi&rpa?ﬁfﬁaﬁs

z0Q @iEnpls ndrtaggcsnusaa-AnimalsypoebidshSkimenexasplgsaohiitabie
Kt Anon animals 'S @rﬁ) gé%quo#rw; fea'mm(%ama%ﬁg 80 ribing 2

horses; some exam -source animals are pigs, Cows, sheep

PoRieRF Qﬁﬁ%ﬁ%*ﬁﬁé’oﬁ%ﬁé‘?@{ﬁlﬁf ¥Rat ShRTRFIY Bbr?ﬁi%rﬁ FBYERIPIBty, the
npanasraatitis setnmiam ja foeerpaniosr idemimal byrefolgtesvairce animal. Most

preferably, the-anipabim e naR HasEheiteenRacl rALNG (o tEearRTaceutical

“treatment” embrace both preventative, i.e, prophylactic, and palliative
tHiCERTBRIS S (@i e PRABLARRY ISPHAE TRESLRR AAVRIRIIP FusRingaqnd of
Sp@@hﬂ%diy identiieshopherwise)vefecdopuritiponons rafigormriasd(fympound

including %t%@]‘t‘@%r&fﬂﬂﬂﬂ BSedtN)atlAckhidlbsita) allAs b sadondary
(IA-1c), as defined above generag}/ and preferably, 15 prodrugs thereof,

p‘t‘?ﬁm%&ﬁ‘r@éﬂ?‘g&g PABRELGRSSF A€ compounds and/or prodrugs,
afsdshyairatess b sohtateisgththtr samperaend, cogleesdisdfor prodrugs, as
well as all steremsomers tautomepgfamﬂdsgtoplcally labeled.compounds.

Brief D%\scrlspt ian, cl)ef thg maggyﬂgwrg &’)L% Et}g‘%ﬁ‘t t%@&g%ggfgggﬁon

pattern of & sam cr stalllne Form A o e title compoun

ERAFRBRECCE) raﬁ»@@%@@%@ﬁp@%&%& e de@‘ﬁé@ﬁﬁ'ﬁ%&%‘ﬁfg‘ dfcy s)2lkfl
Figlare (2} showaithe, xiraigidifiraotonhpattbam of A sarthidrpftngtallirmentaining

FPY%'%a%on atoms (e.g., methyl, sthyl, n-propyl, i-propyt, n-butyl, i-butyl, s-butyl, t-
butyl, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, neopentyl, 3,3-
dimethylpropy!,' hexyt, 2-methyipentyl, and the like). Simitarly, the alkyl portion of any
group, e.g., an alkoxy, acy!, alkyiamino, dtalkytamino, or alkyithio group, has the same
meaning as abovea. -

“Malo-substituted alkyl” refers to an alkyl group substituted with one or more
halogen atoms {e.g., ~CH,Cl, -CHF,, -CF3, -C;Fs, and the like). Likewise, “fluoro-
substitused alkyl” means the alkyl group is substituted with one or more fluorine atoms.

The term “acyl” refers to alkyl-, partialiy saturated or fully saturated cycloalicyi-,
partialty saturated or fully saturated heterocycle-, aryl-, and heteroaryl-substituted
carbonyl groups. For example, acyl includes groups such as (C+-Cgjalkanoyl, (Cs-
Ce)cycloalkylcarbonyl, heterocyclecarbonyl, aroyl {e.g., benzoyl} and heteroaroyl.

The term “substituted”, as used herein to modify a group or moiety, means,
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the title compound of Example (1). The sample was prepared as
described in Example (1d). 25 The powder diffraction patterns were
collected on a Bruker D5000 powder X- ray diffractometer. The D5000

waas@guipped with copper radiation and Solex solid-state dgtaaigieokheo1s7

D5000 used theta/2 theta geometry. The slit system used to produce the
line source was one 1.0 mm slit presample and two slits post sample (1.0
and 0.6 mm). The samples were scargged from 3.0 to 40.0 degrees in 2
theta. The step size was 0.04 30 degrees and each step was collected for
1 second. WO 2005/080373 PCT/1,B2005/000167 40 Detailed
Description of the Invention In the discussion which follows, certain
aoremarhcheins cabahir etbigtiba sramndoaorornsshbséubetnidmployedore
Z%D&Ht%d%t%?%&%%@%ﬁ%@f&m@h@ﬁﬁw&br%Mar @Ryroup ortrgoiety.
romo-tris-pyrrolidino- r
butoxygfalhreoor%{/'l)% a('e r‘%ce fe) ﬁ'e&r(as odi ﬁrighyd?%eﬁj%%‘ rmore
ma@%*lé@mcf)@f(@bdlum triacetoxy borohydride), HOBT
(1-hydroxybenzotiaroledidriC { nethyla-complex of a compound represented by

(dimety, Jﬁ)@e@e@ﬁ/ 3&@59%@%%@@@&@@%%@&9% HEs {nereof) with one

(tetrahydrofuran). The present compounds may be envisioned as being

SRS GRS RAFDITY EOrB e B R AR PRI Use 1 he
appendageésdhetindividas dompdoneatsaiouhielto 1@ sreniepresantedier,

Qemo%ﬁ@m@wdm@tﬁ@n@@f@&@egﬁw@me(%ﬁﬁpQA@ﬂekB'bWesdﬁ&m \
leHCLﬁe g LJ CLH,NNHRs R x E D G Preparation of the present
g

ompounds may proceed by combining E and D, then adding 15 G to
E D. Alﬁﬁhaﬁ"\?éﬁ/"ﬁﬁaéﬁé%“ﬁ?&ﬁ%%ﬂﬁﬁlﬁé&%%é@t@ew&ﬁ@?%n ‘

cambingtbuvithsEsScirepaetia betove iy strates ons nytets, fokiptiepating
QRBP&‘RQE}Q%&B&%m@%'%%u%h@ﬁear%@?t%@ﬁ%&aﬁ{@g apgt &R #s:Raif he

corresponding compoun s wh may be similarly preéglare

st A A AR o R

aiesaided'beienwpsct a particular fuﬂcteonality while reacting other functional
groups on the compound. For example an “amino- protecting group” rs a substituent

attached to an amine group that blocks or protects the amino functionality in the
compound. Suitable amino-protecting groups include acetyl, triftuorcacatyl, - _
butoxycarbonyl (BOC), benzyloxycarbonyl {CBz) and 8-fluorenylmethylenoxycarbonyt
(Fmoc). Similarly, g “hydroxy-protecting groug” refers to a substituent of a hydroxy
group that blocks or protects the hydroxy functionality. Suitable protecting groups
include acatyl and silyl, A “carboxy-protecting group” refers to a substituent that biocks
or protects the carboxy functionality such as an ester group. Common carboxy-
protecting groups include ~CH,CH,S0,.Ph, cyanoethvt, 2-(frimethylsityljethyl, 2-
(trimethylsiiv)ethoxymethyl, 2-(p-toluenesulfonyhethyl, 2-(p-nitrophenyisulfenyl)ethyl, 2-
(diphenylphosphino)ethyl, nitroethy! and the like. For a general description of protecting
groups and their use, see T. W, Greene, Protective Groups in Organic Svnthesis, John
Wiley & Sons, New York, 1991,

The phrase "therapeutically efiective amount” means an amount of a compound
of the present invention that (i} treats or prevents the particular disease, condition, or

disorder, (i) attenuates, ameliorates, or eliminates one or more symptoms of the
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WO 2005/080373 PCT/1B2005/000167 41 0 O 0 (R%) IRIm IR Im ~~\
\OH (\\\ORZ'\\OR" NC \/O (nO (R2)m \ O (R~A\\V OR11 X E\\
ORr JIHpN N (Rs)c *J C N X R10 F R10'is H O I I\ IR) IRs)aA

wilRZ)esilsesYD (R)2A IR)M O i X s OH\N Rs R’ (R la C'N N $R#ar200 dbods

R10 x Rto F~alA-2 R10IS H, n..... RaisH-X' HN R R'G Scheme la5
The carboxylic acid functionality in the quinolinecarboxylic acid (A) is
protected using standard carboxylic acid protection procedures well
known in the art, e.g., by formation oftfe correspondlng ester, to give
compound (B), For example, the benzyl

particular disease, coﬁdition,l or disorder, or {iii) brevenfs or delays the onset of one or
more symptoms of the particular disease, condition, or disorder described herain.

The term-"animal” means humans as well as all other warm-blooded members
of the animal kingdom poséessed of a homeostatic méchant'sm, including mammals
{e.g., companion animals, zoo animals and food-source animals) and birds. Some
examples of companion animals are canines (e.g., dogs), felines (e.q., cats) and horses;
some examples of food-source animals are bigs, cows, sheep, poultry and the like.
Preferably, the animal is a mammal. Preferably, the mammal is a human, a companion
animal or a food-source animal. Most preferably, the animai is @ human.

The terms "treating'; "treal”, or "treatment” embrace both preventative, i.e.
prophylactic, and palliative treatment.

The term “compounds of the present mventnon {unless specifically identified
otherwise) refer to compounds of Formulas (1), mciud:ng the compounds of Formul;as
(1A}, (1A-1), (iA-1a), (IA-1b) and (IA-1c}, as defined above generally and preferably,
prodrugs thereof pharmaceutzcalty acceptable sa!ts of the compounds and/or prodrugs,
and hydrates or solvates of the compeunds salts, anda’or prodrugs, as well as all
stereoisomers, tautomers and isctopically labeted compounds.

Brief Description of the Drawings

Figure (1) shows the x-ray diffraction pattern of a sample of crystaliine Férm A of
the title compound of Exampie (1). The sample was prepared as described in Example
{1c}h.

- Figure (2) shows the x-ray diffraction pattern of a sample of crystalline Form B of
the titie compound of Example (1). The sample was pre'pared as described in Example
(1d).

The powder diffraction patterns were collecied on a Bruker D5000 powder  X-
ray diffractometer. The D5000 was equipped with copper radiation and Solex solid-state
detector. The DB000 used theta/2 theta geomelry. The siit sysiem used to produce the
line source was one 1.0 mm slit presample and two slits post sample (1.0 and 0.6 mm).
The samples were scanned from 3.0 to 40.0 degrees in 2 theta. The step size was 0.04

degrees and each step was collected for 1 second.
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ester (R21 is benzyl in (B)) may be prepared by treating a solution of
compound (A) in EtOAc at room temperature with
1,1'-carbonyldiimidazole to produce the activated, 10 imidazolide
waerivaiyesaf (A), then adding benzyl alcohol to the reaction gxtg&yosldd6167
oxidation of compound (B) to the corresponding N-oxide, compound (C)
may be conducted by procedures well known in the art. For example, the
tert-butyl ester of (B) upon treatment with peroxytrifluoroacetic acid,
generated from trifluoroacetic anhydri¢& and UHP, provides the
corresponding tert-butyl ester derivative of (C). WO 2005/080373
PCT/1S2005/000167 42 Similarly, addition of the benzyl ester of (B) to a
mixture of UHP and phphadiceariuadiigt ok snaibylneatsioride under an

inert atmosphﬁ(%tc[ i9) @Sigm%ﬂ% %@V%@JQ% ﬁ%ﬂm‘? %’Eig‘&%il 19,08 a Fé/vbﬁtuons

ester of (C). The N-oxi ) Is treated with a sulfonyl ¢ e, prefera

5518%%%%|?8H§/|b€ﬁfbﬁ'a‘8‘%{?%MH%@?WS%&F&&BH@R@%?@M@XW
dediativ €,y 8P thieoreatery miktioregscipéo nigateck ithrapgoaptetef, BOC (tert-

?mm%@bw @@ﬁ@l@@nﬁm&ewﬁwgg%wﬁﬁ Q:vcﬁtm%ut@hmdﬂe} hRBum
m oun e ammonia

g e

awwmagwéwlbaa@opméﬁmwhm@éaﬂd Bheltetgphisecigan).

compo%d é% sul{on Chlonde reat():éloergwr‘réll)é%urg Iass %dd%;d%% 5'03"34 a central
under an inert atmos ere 0 as spension or ammoni chiori

n?étﬂ?)faﬁé%ﬁlaﬂ%eﬁnﬁ“‘?ri@ﬂﬁﬂaﬂﬁﬁ@%ﬁﬂaaa’%éﬂﬁaféd%%fﬁ‘\g%‘w& fhevhich
réstigntEexdtiareipariy comminndel ténapei@tesastabbut the 25 t030 °C
range to give compound (D) where R™ is benzyl. The group "L" in
compound (E) is -OH or a leaving group ("LG") such as.a 15 chlorine atom
or an N- |m|da?d¢up The actlygted car xyI|c acid §'IﬁR\}VhICh Lis
LG, may be readily-prepared frow ding carboxylic acid using
materials and nfétho ds-that are n in the art"for'example, the
acid chloride compou’hdE (E) where X is®C(R8)- and R8 ¥ an optional
substitutuent on the phenyl may be prepared from the corresponding

: CﬁF%%llBM%Q@E@@W%G%J%W@ B%QMBMIRH@%%Q Srthen adding
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Ifonyl chlori orrgspondin oun
l\#ll‘gld%ZBde ggumarﬁg b§ pgrepce(itsre eCP%c%g%V\écf t%e co ésﬁoﬁalﬁs then
fRERE eI V\Frth 1,1 carbonyldnmldazole The carboxylic acids of (E)
where X is -C(R8)- are commercially available (e.g., 2-biphenylcarboxylic
acid, 4'$ﬁé@mﬁ-t_abmﬂwm@@mm%ﬁﬁdmwaﬂng compounds of Formula (i)
where ~C(R*)(R*)- is -C(0)- and R' is R™. The corresponding compounds where R’ is
R™ may be similarly prepared by patierning compound (E) in the scheme below after

R instead of R as described betow.



t rifluoromethyl-2-biphenylcarboxylic acid), are known in the literature (e.g.
European 25 patent No. EP 0 059 983), or may be readily prepared by
one of average skill in the art using materials and methods that are well
wwEadhe art. For example, a general synthesis of acidspis)yhfcnes 157
-C(R3)- involves Suzuki coupling between an arylboronic acid (e.g.,
4-isopropylphenylboronic acid) and a halogenated benzoic acid ester
derivative (e.g., ethyl-2-iodobenzoate), followed by hydrolysis of the ester
function. 30 Conditions for the Suzuki‘bupling involve heating the boronic
acid and halogenated WO 2005/080373 PCT/IB2005/000167 43 benzoic
acid ester in the presence of a base (e.g., cesium carbonate, 2 equiv.) and

a (Rt;}ansition etal catalyst (gg tetrakistriphgnylphosphinepallagium (0), 1
molgmggh/ent such as 1;~gimg pxyethane: Also, | 'soren
correg ing to those of con&rp (E) except that the R8=b@aring 5
phenyl group is replaced with a (®4-C7)cycloalkyl group, .4,
2-cyclohexylbenzoic acid and 2-cyclopentylbenzoic acid, may be
prepared as described by Knoﬁgg@i (Tetrahedron 2000, 56, 4197)

whereby ethyl 2-iodobenzoate is led with the  corresponging
gg@g[g_glkylﬂng iodide in, the.prese(ggg Jdi“rgickel patalyﬁ;[ (Ni(dcag)2) to
giveythe 2-cyElaalkyb dnzoic acid etHyd gster, which méy oR?
conyer __,Cctg teN gorresponding acid by Standard (e.g.
aque“otblﬁszlcﬂfd/MeOHlTHF). The amide compound (E) where R10 is H is
formed by couplingi'thé carboxylic acid (E) with the amino %ompound (D).
The coupling r‘}ay be achieved using a number .of amide-bond forming

methods and reagents well established in the chemical literature. A
preferred procgdure involves combination of the acid of (E) with th?pjmﬂ
o T

¢15} nd J?Q)(D) in the presence of excess*, .= &9 0
1-(%%&%31@%@%@-3-ethylcarbodiimid hafd gxcmkg RS
4-(#}7;{6}' i ine dissolved in methylesn f'ﬁqrid, . err’

preferr mé‘ﬁhc;gla for coupling the acid of (E) With*fﬁe émiqq compound
(D) involves reaction’ between (D) and the atid chloride of§]§). The
reaction is carriéd ‘dut in the pr@nsg,of a base (e.g., pyridiné) using a

solvent such as methylené chl tide. Methods and reagents 20 (e.g., oxalyl
chloride) for preparing the acig,ch|gride derived from E are well known to
those of average skill in the artés@lternatively, the coupling step and the
step in which the activated carboxylic acid of (E) (L is a LG) is prepared
from the acid of (E) (L is -OH) maysighegitai cases

The carboxylic acid functionality in the quinolinecarboxylic acid (A) is protected
using standard carboxylic acid protection procedures well known in the art, e.g., by
formation of the corresponding ester, {o give compound (B). For exampig, the benzyl
ester (R*" is benzyl in (B)) may be prepared by treating a solution of compound (A) in
EtOAC at room temperature with 1,1'-carbonyidiimidazole to produce the activated,
imidazolide derivative of {A), then adding benzyl alcchal it the reaction mixiure.

The oxidation of compound (B) to the corresponding N-oxide, compound (C)
may be conducied by procedures welt known in the art. For example, the tert-buty!
ester of (B) upon treatment with peroxytrifiuoroacetic acid, generated from triflucroacetic

anhydride and UHP, provides the corresponding tert-butyl ester derivative of (C).
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be conducted in the same pot. For example, addition, as a solid, of amine
(D) where 25 R21 is benzyl to the product mixture formed by the reaction
of the free acid of (E) with 1,1'-carbonyldiimidazole in THF, and heating
wibeoieastipn mixture at reflux temperature gives compound g} M6 RdQ7
is H and R21 is benzyl. The ester protecting group in compound (F) may
be removed to give the carboxylic acid (Fa) or a salt thereof by
saponification. For example, treatmept of a 30 mixture of compound (E)
where R21 is benzyl in 2-propanol with an agueous solution of potassium
hydroxide, and heating the reaction mixture at reflux temperature gives
the WO 2005/080373 PCT/IB2005/000167 44 potassium sa

It of L
Stoiapoudiea)chihe ey iestar vHéHeW%%&%PEVE‘S’rﬁB%BH@“?\‘% ARRygrice
inlseihecfeprsactashbyt bydrogenatishersingroomiertisnail teyalregifation

OFQ%%%%Hr% .&Iﬁggpg&gpgﬁ&an example where the protecting group is a
tert-butyl ester,

r, it may be hydrolyzed Wit(l: {ro, acig s%?h as
trifluordtieticeXeriEr § Esﬁﬁ%w%aﬁﬁﬁfd‘ﬁ EE %rr'lgc a%idCompounds of
FFohoets (ot (Feailiin whicHURL DM iscallGaroRa e eIt P RYA ik ARHNYF
r@QEﬂQ;QH%gL(r%F)iQ{h@iﬁ%#g%%ﬁtﬁ@ﬁgﬁﬂ% Sﬂﬁtﬁéﬂ@ﬂi& Ear, T&mbammonium
compound (F-a) where R10 is methyl ma [GRAMRGOYJEeALNg\a
"é’éjf&g&'? 8F ?évé? 3 5 mgtRano! o aive the DAY RERIGR A 6)

. In" toldene with ,dir_ne hyl sulfate In thopresence-
KfaportissiuihcasppRitaT BoPEsHieRHCed Hyitokial Yeaaralr™m ="
AR fateras plepertadthin tiefxamplesbestiBn febanayl, the

&%{r‘ﬁﬁ@%ﬁgg@%fu%%Jmﬁl%ﬂgéjl@éﬁtion mixture is added very slowly under an inert

-trifluoromethyl-biphenyl-2-carbanyh-aming]-. , . ‘

amamn%@égcaﬁaaﬁﬁn@%{b%aﬂ%o%ﬁpﬁﬂa”g?i*n ’éﬁ??n@?d?a?e%“’(?fﬁseé’ﬁ ©)
fitath henfimeatvtbaTsound (ERiRpieaspriel domtrsslep RPIREBTRIEHERSIAN the
RO ResRduies 2y eltknowngs iheiastcatgoas] (D5voerex@Thisleenzyt.
those diecipsedn RET palgnl @nwicalion Bubligaligna- W0 peeess.
In one meﬁmoﬁ a base slich as'c ilsopropyletrclglamine,is addd&%iﬂ ”L?cﬁct"?s
cbleriselatashoorEIpEERIS greay, (B, MHBPARY R eIy BoE Slich

es FERE s apdigasiarsolventisechrasuortingend ohitrieRdtygioe e fapnd
%@H&é&é fide (A/%n_%aqd%mmﬁg\@AyFahgxeeifngszggahsalt:TaWr(mag
may be converted intq a mixed anhydride, for R reat 9
W& SotdE st Eﬁ?%%ﬁ)%c?ﬁ%ﬂﬁpgﬂ Mt ‘Seé‘éféi‘m s%luti?)gjn OP? Q’%, s
iswpitopyPoiveidiaate i tdinent RRESY YloAng BRI onlorae
B IXUER O WBHER . tOHO BB $epoperatuce;sborthi reaction mputeiidaddedraup
?noaly %g%%fp%%@%?lt%dréggﬂ% of the corresponding free acid (E) with 1,1-
carbonyidiimidazole. The carboxylic acids of (E) where X is -C{R?)- are commercially
availabie (e.g., 2-biphenylcarboxylic acid, 4'-methyl-2-biphenylcarboxylic acid and 4'-
trifluoromethyl-2-biphenylcarboxylic acid), are known in the literature (&.g. European
patent No. EP 0 059 983), or may be readily prepared by one of average skill in the art
using materials and methods that are well known in the art. For example, a general
synthesis of acids (E) where X is -C{R®)- involves Suzuki coupling between an
arylboronic acid (e.g.. 4-isopropylphenylboronic acid) and a halogenated benzoic acid
ester derivative (e.g., ethyl-2-iodobenzoate), followed by hydrolysis of the ester function.

Conditions for the Suzuki coupling involve heating the boronic acid and halogenated
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EtOAc in the cold (e.g., - -20 0C) to give compound (IA-2). On work-up it
may be advantageous to crystallize the product from the reaction mixture
(after solvent 25 displacement into ethanol via azeotropic distillation of

wiot@auand;toluene with ethanol) in the presence of an amipe-RaSREHBR 67

as aqueous ammonium hydroxide to remove any residual compound
(F-a) starting material. Appropriately substituted intermediate (G) in which
the carbon atom to which R6 is attached is chiral or racemic may be
prepared by conventional procedures {ell known 30 in the art (see, for
example, WO 03/002533 supra and U.S. patent No. 6,369,075), WO
2005/080373 PCT/1B2005/000167 45 Compound (G) where R6 is -

-CHOMN(RMIIRER), (Ri90sdRd8 bl 9B2643.aNde¥ius cEbbniorapaund and a
(Q’a n%. %}o’.’? t‘%?c%?é?yﬁ niently. prerprad ﬁ%@”’%ﬁé‘ﬁ% lYRygilable

eny ycines by treatment with a coupling agent

shfﬂ‘?' &) PyErIrei ?H%hrf’r%égn@@?}f‘axﬁ%@é%ch as dilsopropylethylamine
folleweitk byitemoved mhBitgecBRE: protettingrgr fip s iltustdbeRirHasing
ealionhelavdentae sanvesien ofdblikintade. 1), Owﬁchﬁexylbenzom acid
sub tuep be |ntro ced lgx reductl e amination ‘lream%tgg =1)
V\?i? ya%p rc:ga%ienz ﬁm ¥ ketgﬁeeoare Bty ucm ag CSlen a3
MB%H(\@K@)@QQW(M“‘)‘(MWPBM%‘ @quswwai@r&)%md o e LW
(EorigsEenBmpOLiRch i yiavkeseidRan s ORRM0ay iekpreparad dyacac),
clerihana. ApaieRriaie subliyied (IR AOH @en&)a@@a@wn%@e

protecting group. 15 Comp ounr{ where,R6 is -CH2-W-Y
g

p?%rb%ﬁ%?f"é’%l ﬁfé‘frﬁi’e?daﬁdﬁﬁ% EYaURGS ABUPFE e @&Fﬁ&%‘&% Wh |ch

W is -0The midR&ispduad dEX wiser€ R (e dhipbumdd Gy zyuidogripe aad @yiic

V\é'&ighéﬁﬁ»@%ﬁ@%rﬁiaﬂ%éﬁaﬂame(dﬁ traateadwith rdpbenyimetiyl shiosidenBer
?ﬁp nce 9&”'““%'&@“9? aIeraanreq’\?mC éé’t% s%udh nat%e ch micaHzterature
icRlorometh ane o%lve the amlne-ﬁrote@fed comp ound ?1

tre ARG Rt Y AN ak SR trBhaiRheld T %Ckﬁ*a@é&é\ﬁfh Nﬁﬁmﬁ%ﬁ?mmd

amjEnit spheeatde . ¢iddfs) 193 givestafteniremopsl) G e triphetiylivethyl

arouR by BRAIMERLWIL Agid (sGoradh RGHAIR@nR)igomaRing (Ridked
method for coupling the acid of (E) with the amino compound (D) involves reaction
between (D) and the acid chloride of (E). The reaction is carried out in the presense of a
base (e.g., pyridine) using a solvent such as methylene chioride. Methods and reagents
{e.9., oxaly! chloride) for preparing the acid chioride derived from E are well known to
those of average skili in the art,

Alternatively, the coupling step and the step in which the activated carboxylic
acid of (E) (L is a LG) is prepared from the acid of (E) (L. is —0OH) may in certain cases
be conducted in the same pot. For example, addition, as a solid, of amine {D) where
R is benzyl to the product mixture formed by the reaction of the free acid of (£) with
1,1-carbonyidiimidazole in THF, and heating the reaction mixture at reflux temperature
gives compound (F) where R'%is H and R*' is benzy!.

The ester protecting group in compound {F} may be removed o give the
carboxylic acid (F-a) or a salt thereof by saponification. For example, treatment of a
mixture of compound (E) where R*' is benzyl in 2-propanol with an agueous solution of

potassium hydroxide, and heating the reaction mixture at reflux temperature gives the
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I~11 2N OH (Ph)3C.NZOH H2NZO.Y H 25 (J) (J_1) (G=2) WO
2005/080373 PCT/182005/000167 46 Compound (G where R is
-CH2N(R)(Rt3) may be prepared as illustrated in the equation below for

wideenpeynd in which nis 0, R5 is H and X' is -CH- (comppufgg{6azthheis7
Compound (J-2b) may be prepared from compound (HH,) in a manner

analogous to that described above for the preparation of compound (G_1)
from ,(H1. Compound (J 5 2b) is reduced by treatment with, for example,
lithium aluminum hydride in THE to gi¢&, after removal of the BOC
protecting group, the amine (G=4).1/c Rc R BOCNH N R13 H2N ~.R13
O 2 HCI 10 (J-2b) (G-4) An alternative method for making certain of the

q&&m@num@%@fafﬁrﬁwﬁﬂﬁé WJM&% R@ i§ HC Hgh Rn£RiISBrecesdsovitize

a2|de Qt%rm dla ed %{} a\rf%gtl%s ||IH rgted in the
uya?ons%e‘la’g A Solutioh ot om (r)lu“’rﬂ5 %3 &hd 1 hg%mlne in
rﬁ&?ﬁﬂé‘ﬁ’é cl”i‘l%?iﬂé‘*rseh‘e‘ﬁtéﬁl %ﬂﬁ‘?i?e‘ﬂﬁ‘ﬁffé@ﬁlﬁfﬁ&ﬂ%ﬁ&)ﬁ@éQrﬁstﬁéeﬁoq’dtﬂo
givethercortespanding dnethanesyionaterestariill:dacabishicupansolution of
t;%]:géﬁ%gvggdsodlum azide in dimethyl sulfoxide affords the azide (G-31.
/ OH BOCNH / OMs H2N / N3 BOCN 20 & 2).(J- 2a§ (G-3) Comp ound
(G 3) nfRBEESE AL ANE apBrapiatdly s Tosiitdite: ‘Hﬁﬂr?&ﬂ‘@f@re
calkbleiiyti cenith derilfAtive {Ea)y o ayivierthe covraljsonding ansicke addoridnnd

whishm}ﬁ@réaa%%&N&H%@tm@ﬁww{mgﬁ% pBOSERRer e WithH) in
S AR (e el e e s
ﬁ‘@qfﬂg%@y@gmryyl ammaonium sulfate as described in the Examples section for the
preparation of the intermediate 2-{methyl-(4'-iriflucromethyl-biphenyi-2-carbonyl}-aminoi-
quinoline-6-carboxylic acid.

The coupling of intermediates (F-a) and (G} into the final compound (1A-2) may
be conducted uséng'conventionas amidation procedures well known in the art such as,
for example, those disclosed in PCT patent application publication No. WO 03/002533.
in one method, a base such as diisop'ropyiethyiamine is added in the cold to a solution
of compounds (F-a), (3), HOBT and a coupling agent such as EDC in an organic
solvent such as methylene chloride to give the final product amide (1A-2). Alternatively,
the potassium salt of compound (F-2) may be converted into a mixed anhydride, for |
example by treatment of the potassium salt in EtOAc and TEA in the cold with a solution
of isopropyl chloroformate in toluene followed by allowing the reaction mixture to warm
to rcom temperature. To this reaction mixture ts added a solution of compound {G) in
EtCAC in the cold (e.g., ~ -20 °C) to give compound (iA-2). On work-up it may be
advantageous to crystallize the product from the reaction mixture (after solvaent
displacement into ethanol via azeotropic distiltation of EtOAc and toluene with ethanol)
in {he presence of an amine base such as aqueous amumonium hydroxide 1o remove any
residuat compound {F-a} starting material.

Appropriately substituted intermediate (G) in which the carbon atom to which R®
is attached is chiral or racemic may be prepared by conventional procedures well known
in the art (see, for example, WO 03/002533 supra and U.S. patent No. 6,369,075,
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47 provide compounds of Formula a in which R6 is -CH2N(R")(R1a) (see,
for example, Examples 5 and 6 below). Scheme Ib below illustrates an
alternative method for preparing compounds of Formula 5 (1) where

w& Rk I3is -C(O)- and R' is R'a. As above,.the corresponggaigmeﬁsmmm

compounds where R'is R'b may be similarly prepared by patterning
compound (E) in the scheme below after Rib instead of R'a. OX' R2) R)
O (\iOR"(\NRcH2N NHzN NRs D p.G Rs)a~ (R), X C-| HN R~ X
R'E G(R)i OIXR Oi\ANRs s X’R10IA-2 10 Scheme |Ib The
compound (D) acid (R 21 is H) or a salt of the acid (e.g., R21 is a cation
such as K'")) may be coupled with compound (G), under conditions

similar othesedestuhed Rbevefonthe corblingiob cRimprwnd CRa)awiti is

(Qénlﬂ é%%&%d%@@?_)?%y%%b@%% prepared from commercially available
Boc-phenyigiycines by treatment with HN(R™)(R™) and a coupling agent such as
PyBroP in the presence of a base such as diisopmpy}éthyiamine followed by rermoval of
the BOC protecting grodp as illustrated in the equation below for the conversion of (H)
into (G-1). Other R® substituents may be introduced by reductive amination by treating
(G-1) with an appropiate aldehyde or ketone and a reducing agent such as NaBH(OAC);

HN(R14)(R'¥5}

c N R14 R1 5
BOCNH OH HoN (REHRT
o ' ]

(H) ) o G-1

Compound (3} where R® is ~CO,R* may be prepared by esterifying
appropriataly sibstituted (H) with RZ°OH and removing the BOC protecting group.

Compound (G} where R® is ~CH-W-Y may be prepared as illustrated in the
equations below for the compound in which W is ~0-, nis 0, R%is H and X’ is ~CH-
(compound (G-2}). Compound {J), which is commercially available, is treated with
triphenyimethyl chioride in the presence of triethy‘laminé in an organic solvent such as
dichloromethane o give the amine-protected compound (J-1), which is then treated with
a Y-halide in the presence of a base {e.g., NaH) in an organic solvent (e.g., THF) to
give, after removal of the triphenylmethyt group by treatment with acid (e.g., 4 M
HCl/dioxane}, compound {G-2).

H2N£ OH (ph)3c.N/I\ OH HZNE 0.,

H
() {J-1) (G:2)
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15 G),_Similarly, compound (D_G) may be then coupled with compound
(E) (L is -OH or LG) under amidation conditions similar to those described
above for the coupling of compound (D) with (E) in Scheme la, to give

Wity agh4alsdA32). The compounds of Formula (1) where R3 and,
may be prepared as 20 illustrated in Scheme Il below. WO 2?6%%@(5@?%?%%7

PCT/IB2005/000167 48 (R)a (R)m 0 (R0 (R) W\OR2'\\H ~0i O
(R~)aC-N N -0 H ---i- (Rslar C-NN X(J:S R) x"Rw F K\IR'In (Re IR0
(RYati (RYm W\Ho\rNRs (RO X X9 R'KIA-3 X HNRF RG 5
Scheme It The ester functionality in compound (F) is reduced, for example
with diisobutyl aluminum hydride in an organic solvent such as THF, to
give th&cqme&p@ﬂim@ral@éM—Wmﬁkﬂisbm@izecﬁﬁ@‘e@)@aﬁﬂmémiﬂ the
%gg MaLinReripdinans.hEH 4% agivathen craesponding atdeiyee
S&ég he aldehydm was combined with intermedd' (HGQ m 10 1§.haeh

(b riceTo T e B R PSR S SOl TR AR ik Boronydride o
gitetiesutrmpebme & My niake@ivhereorBosnd E-dvd ¥adhH CHRpYIhY-
$H13)dauBcheMe:Himent with, for example, lithium aluminum hydride in THF to give,
after removal of the BOC protecting group, the amine (3-4).

RE ¢
; N _ R
‘il
BOCNH O R HQN N‘R13

2 MGt
{4-2b) {G-4)
An alternative method for making certain of the compounds of Formuta (1) in
which R® Is ~CH.N{R%){R™) praceeds via the azide intermediate (G-3), which may be
prepared as illustrated in the equations below. A solution of compound (J-2) and
triethylamine in methylene chioride is treated with methanesufonyl chloride in the cold
to give the corresponding methanesulfonate ester (J-2a), which upon treatment with

sodium azide in dimethyl sulfoxide affords the azide (G-3).

9
OH BOGNH™ ~OMS RN~

(L=2) (J-2a) (G:=3)

Compound {3-3) may be coupled with the appropriately substituted quinoling-8-
carboxylic acid derivative (F-a) to give the corresponding amide adduct in which R%is -
CH,N,. Treatment with triphenyl phosphine, then with sodium hydroxide (1 N solution)

gives the corresponding —~CHaNH; compound which may be suitably derivatized to
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Conventional methods and/or techniques of separation and purification
known to one of ordinary skill in the art can be used to isolate the
compounds of the present invention, as well as the various intermediates

wglaleghthereto. Such techniques will be 15 well known to 0@%’8&%&@@5&&67

skill in the art and may include, for example, all types of chromatography
(high pressure liquid chromatography (HPLC), column chromatography
using common adsorbents such as silica gel, and thin-layer
chromatography), recrystalli’zation,-anﬁ7differential (i.e., liquid-liquid)
extraction techniques. WO 2005/080373 PCT/IB2005/000167 49 The
compounds and intermediates of the invention that are basic in nature are
capable affonmidg & Aideuisailicty.ofigaks with NaIEIBRITOIgERiIRABMple,
OEgaRIgIaCilsnJ §8:28/fs may be prepared in situ during the final isolation
and purification of a compound, or by separately reacting the compound
with a suitable organic or inorganic acid and 5 isolating the salt thus
fSFhedeiebrisselivstiot phaafeivelticalbtaddepratie agidantdition saksmefulz
tmieiiI WW@“@@WPU@C‘@(@F'?@??Q'F@@f;:ﬂéiGEo\FB(%@%@FhB&%@%ding compounds

' isulfate,, phosphate, acid p ate,
e R S e e Bl s cherme
paestRERGR, BitkFadeE Rascorbate, succinate, maleate, gentisinate,
fumarate, 10 gluconate, glucuronate, saccharate, formate, benzoate,
glutamate, methanesulfonate, ethanesulfonate, benzene onate,
p-toluenesulfonate, pamoate, palmitate, malonate, stegr edaltate,

h

malate, B afluorophosphate, naphthfiiat 1ehtonate,
Iactobigzg Iaurylsulfonate%salts and the IiﬁN, refgrred salt of the

compounds is the hydrochloride salt. 15 Ceftain of the compounds and
intermediated of the invention ate acidic in nature &t are capable of

. . . . (R, 7=
forming salts with bases. The %@ﬂy include catipns bas%e
alkali and alkaline earth metal$y@tich as sodium, lithfumT, potassisgy,
calcium, magnesium, and the,likgs as well as ammopium, q{féif@rﬁfyt
ammonium, and 1', 2' or 3 “arsine-derived cdtions including, but not
limited to, ammonium, tetrametitylammonium 20 and tetraethylammonium
and cations derived from methylamine, ethylamihe,'dimethylaminé‘Tmm

S

~ trimethylamine, triethylamine, and the liK&" - €.0n:Berge,
Pharm. Sci., 66, 1-19 (1977). Sodium and p & siym a3 rred.
The present invention also includes prodrésiof siec
Formula (I). R
Scheme Ib

The compound (D) acid (R*" is H) or a salt of the acid (e.g., R'is a cation such
as K™y may be coupled with compound (G}, under conditions similar to those described
above for the coupling of compound (E-a) with (G} in Scheme la, to give compound (D-
G). Similarty, compound (D:3) may be then coupled with compound (E) (L is ~OH or
LG) under amidation conditions similar to those described above for the coupling of
compound (D) with (E) in Scheme la, to give product (JA-2).

The compounds of Farmula (1) where R® and R* are each H may be prepared as
illustrated in Scheme 1l below.
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As used herein, the term "prodrug” means a compound that is
transformed in vivo to 25 yield a compound of Formula () or a
pharmaceutically acceptable salt, hydrate or solvate of the compound.
wohadiarafgymation may occur by various mechanisms, suchcagghseiah 167
hydrolysis in blood. A discussion of the use of prodrugs is provided by T.
Higuchi and W. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of
the A.C.S. Symposium Series; in Bioreversibie Carriers in Drug Design,
ed. Edward B. Roche, 30 American PHArmaceutical Association and
Pergamon Press, 1987; in Advanced Drug Delivery Reviews, 1996, 19,
115; and in J. Med. Chem. 1996, 39, 10. WO 2005/080373
PCT/IB2005/000167 50 For example, where a compound of the present
invention contains a carboxylic acid functional group, a prodrug can
cgsgnprlse an ester formgd by the replacement of the hydrogen atom of the

acigkgroup with. uch as (C1-Ce)afkyCo- R,
Cl a Io>;§( I 1'zalkanoyloxy)ethyl h rng aSrorj\4 caF'bon
ato $k{ﬂe°[ﬁs1 |5 havmg“hUm'S'ﬂO‘TO-carbo

alkoxycarbonyloxymethyl having from 3 to 6 carbon aF
1-(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms
1-methyl-1-(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms,
N-(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, q

%Q}@koxycarbonyl)ar;guno)ethyl having from4 to. 10 carbon atoms, Pl
h

3-p idyl, #1Q cratgdolactonyl, gamma- butyr\1a on-4&i

di-N,NAS, £2)dIklapino(G ethylmingbthif), *
BimgaC1-¢))alkyl, N,N-di(CL-C2)alkylcarb: hoy(Cl ¢2)alkyl and -
plperldlno pyrrodino- or morpholino(C2-C3)alkyl. Saimilarlyavshere a

compound of the present invention contains an alcohol functional group,

a prodrug can be formed by repl@cesrent of the hydrogen atom of the 15
alcohol group with a group such ’(Cl-C6)aIkanoonxymethyI, 1-((C,

C6)alkanoyloxy)ethyl, 1-methyl«-({€1-C6)alkanoyloxy)ethyl, (C1-
CG)alkoxycarbonyloxymethyl, N&{g 1-C6)alkoxycarbonylaminomethyl,
succinoyl, (C1- C6)alkanoyl, a-amino(C1-C,)alkanoyl, arylacyl and
a-aminoacyl, or a.-aminoacyl-a- angipeagylywhere each o: aminoacyl
group is independently selected from the naturally 20 occurring L-amino

acids, P(5)FER) > BRI ELREERIE 5 GG e P T PedbrR

frdemtenreptiovalinba drpdrixseigrolpiof Bt HEntageeaiformresrpnding alcohol

CIPARYEH &t@)idized, for example with Dess Martin periodinane in CH,Cl,, to give the
corresponding aldehyde (K). The aldshyde (K) was combined with intermediate (3) in
the presence of a reducing agent such as sodium triacetoxy borohydride to give the
compound of Farmula (1) where R* and R? are each H, compound (1A-3) in Scheme L.

Conventional methods and/or techniques of separation and purification known to

one of ordinary skili in the art can be used to isclate the compounds of the present
inveniion, as well as the various intermediates related thereto. Such technigues will be
well known to one of ordinary skill in the art and may include, for example, all types of
chromatography (high pressure liquid chromatography (HPLC), column chromatography
using common adsorbents such as silica gel, and thin-layer chromatography},

recrysialization, and differential (i.e., liquid-liquid) extraction technigues.
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Where a compound of the present invention contains an amine functional
group, a prodrug can be formed by the replacement of a hydrogen atom
in the amine group 25 with a group such as R-carbonyl-, RO-carbonyl-,

wiRRseapanyl- where R and R' are each independently (CcGAa)alMao167

(C3-C7)cycloalkyl, benzyl, or R-carbonyl is a natural a- aminoacyl or
natural a-aminoacyl-natural a: aminoacyl, -C(OH)C(O)OY" wherein Y' is H,
(C1-C6)aikyl or benzyl, -C(OY6)Y1 wherein Y6 is (C1-C4) alkyl and Y1 is
(C1-C6)alkyl, carboxy(C1-C6)alkyl, arﬁﬁm(Cl -C4)alkyl or mono-N- or
di-N,N-(C1-C6)alkylaminoalkyl, 30 -C(Y3)Y3 wherein Y; is H or methyl and
Y3 is mono-N- or di-N,N-(C1-C6)alkylamino, morpholino, piperidin-1-yl or
pyrrol|dm0ﬂmW@1Q®@51®8@$ﬂéi@t@sTémﬁOﬁ§é@®@iﬁZt &5t Manyroidhe: are

COsBRSLBER A as@ea weﬁ%aﬁé%&)/@f@é% &W@%Q@ﬁ&{;éﬂf&%@&éﬂm%%!&sor The

chlr'{all centers oun ds therefore exist in different

stereoisomen t:ePgr{r%asf? G d@ﬁ% SriERS sl af]a%'fgr%%gfﬁg?g)oﬁtalgompouﬂd or
irﬁ\éﬁ%@daﬁﬁb(traﬁc@téﬁééu%macfo\ﬁm oftabléneraisdiates gande acid and
campognds ofthepfasent invention as 5 well as mixtures thereof;

includi S rties, usef
reame e B L Rl B st

tWS"BPééBa?A%&LP81**&6%?5%&?85%@%@@@@hfyﬂsﬂ@%s it s ale Giamtete.
presemeinventohosphaddioitctinetpreseateinventionatmiatacesatd] acid citrate,

%am@tr;@mmﬁ%aa%%&om& ERLEXAMAIRJfa gém%&@%@i@

Iuc%?% Ufcmg ese%rl}g}/ nt 8me \kms a do bIe 10 bond or a fused

(A the a8 and franar orms & \WelPRath Hﬁ?g?t%@eéﬁ%?é‘dmate

VAR p BT HlRRRIB: Didsterstnaichaieie s Amijele malonate,
setparate thimae theitdrdbdciig| iasteseninosprs:, oRIHG PasIS REIAEHonate,
HQ¥®&§L%%&Q§L%@G&SH&@%QYS mgifedswel F@? Wi jo those, skille igg%ds is

rt, such as by chromatography and/or fractiona crysta Ization.
éh%%{’%’ﬁ%‘}g‘ﬁ%ﬁﬁe separated by use of a chiral HPLC column. They
may alﬁﬁéln%ma@e@@y"d@ﬁvernngﬂh@aamﬂibmerwmrxauwm @ nature

cingtgeEaIpasis sty R HERAFHOR MItRAN SRDFRNIALR AP LSRN ASHYE on the

C u chiral auxiliary such a; iral alc hol or Mosher's acid
ﬁFarﬁ? eggslé%ﬁréaﬁ %tWe%)Eas g/?gg%%?né’rs annj nver '“m C.ad(?fu

Hyasawmg)aﬂ?effwd dﬁ%l“@i'bé%él@m%‘ﬁ@r§%@%ﬁ@@oﬁw§9@iﬁdﬁn@édFe2°ZE 3
emainticters] fdteconholimg Saf thidiplesent aneation masexstaliEmmonium

M@@Wh% and cations derived from methylamine, ethylamine,
dimethyiamine, trimethylamine, triethylamine, and the like. See, e.g., Berge, et al., J,
Pharm. Sci., 66, 1-18 (1977). Sodium and potassium salts are preferred.

The present invention also includes prodrugs of the compounds of Formula ().
As used herein, the term “prodrug” means a compound that is transformed in vivo to
ytetd a compound of Formula (1) or a pharmaceuticaliy acceptable salt, hydrate or
solvate of the compound. The transformation may occur by various mechanisms, such

as through hydrolysis in blood. A discussion of the use of prodrugs is provided by T.
Higuchl and W. Stella, “Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S.
Symposium Series; in Bioreversible Carriers in Drug Design, ed. Edward B. Roche,
American Pharmaceutical Association and Pergamon Press, 1987; in Advanced Drug
Delivery Reviews, 1998, 19, 115; and in J, Med. Chem. 1996, 39, 10.
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solvated forms with pharmaceutically acceptable solvents such as water,
ethanol, and the like, and both solvated and unsolvated forms are
included within the scope of the invention. 25 A number of the

wePirarpss of the present invention and intermediates thergfef @xhibioo 167

tautomerism and therefore may exist in different tautomeric forms under
certain conditions, All such forms (e.g., all keto-enol and imine-enamine
forms) are within the scope of the invention. The depiction of any

particular tautomeric form in any of the? structural formulas herein is not
intended to be limiting with respect to that form, but is 30 meant to be
representative of the entire tautomeric set. WO 2005/080373 :
PCT/IB20Q54a0] 6ihebR sThenpresent! inventissnmalse it mogsns a carboxylic

< otonically. q : RO
ESIRIRNPIElR comagyin WpEa e e %ﬁ%fgi%ﬂ?ﬁm
&: dss

eSS PR A 1 A0 HEHP HADIAPRHRRYN & Tiumber
diffexzatdpmythetatoiriaraasdaoy wiags avngderrudualf orsbipn apmatdraisthyt-
E%%mWﬁpEeWQaaagh@wemfb? immcmtag,hmmmamapmgm gl or
compound: e invention i e isotopes 0

R B B AR B, S SR e e Sk 7 caroon
&oPH, BRILhYE! - E8ereEraEN CTBRINTSE VETOB6, 1R IP 2P 3845 18F

N2 &lkokbekhand)3bEorespe tlively flsots picabyrtabelednsompounds of the
Rtﬁﬁ.‘?g‘&w@m&?ﬁw%gg)@w'kyaaﬁg%maﬁ@rﬁsﬂc@m"am PERReRS-
analogous to those disclosed in the Sch rl‘q a %(?r in the Exe Le§ h
ﬁé?@ﬂoﬁ?tgﬁﬂsﬂﬁﬂma'%‘ﬁ%%%ﬁ@éﬂv’Igﬁrglegié"% e Qébf:)ig:séﬁy
labeldithetiadreninoBle i arampeunass( 6 -theafime e it-ike ritioaN R iR TR Apo

B.SERIPUAR RRARE., INArSiarR Usehdindrratingoorarigventing any of the
disease s,ta,?e or conditions in w |%1 15 Aspothvsg{iléEncgp‘%ll §t§.ﬁ%~|; %/lor
triglyce]c'if'fg"3(/%9@”&?5&‘a & EVARY C TN aiRESSE States or con(ﬁtlons Include

dbesiiepeherioStRIONS, (e SRS Py freleruastctbidndiydrogen atom of the

hypsidliglysendeaiaehy pethipidemia sachdighetes:iyiepi€sent invention

'S A30HSG1U IeAIAA 0 MRBARIA AR ARGSA: QN geNeight condiions

and norma eI? tCOﬂdItIOI‘l_S W, er?{we%rt control or n‘harl\a eg?%n} I?C-E-

ey prethhiCatrs A 8ry5a BB gRT REN bR Hidm
deyeleping, optorust Maiatzinosn optinUmd eatfnpersighto-AlROP8ge-o-

fé?éﬁi‘tpc%%plq%ﬁ)érgh&Bﬁeé%i%\é%wi@‘a@ R Ui B e Atng B NaREN G uratly
oceurring L-amino acids, P{O)OH),, P(O)0O(C4-Ce)alkyl), or glycosyl (the radical
resulting from the removal of a hydroxyl group of the hemiacetal form of a
carbohydrate}.

Where a compound of the present invention contains an amine functionat group,

a prodrug can be formed by the replacement of a hydrogen atom in the amine group
with a group such as R-carbonyl-, RO-carbonyl-, NRR'-carbonyl- where R and R’ are
each independentty (C-Cqgiatkyl, (C;-Cr)cycloalkyl, benzyl, or R-carbonyl is a natural o-
aminoacyl or natural g-aminoacyl-natural g-aminoacyl, -C{OH)C(O)OY" wherein Y is H,
(C4-Cilatkyt of benzyi, -C(OY)Y, wherein Yo (s (C1-Cy) atkyl and Y, is (C4-Celalkyl,
carboxy(C+-Ce)alkyl, amino{C,-Cyjalkyl or mono-N- or di-N,N-{C.-Cz)alkylaminoalkyi,
-C{Y2)Ys wherein Y is H or methyl and Y3 is mono-N- or di-N,N-{C-Ce)alkyiamino,
morpholino, piperidin-1-yl or pyrrofidin-1-yt.
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diseases and conditions that are clinical sequelae of the diseases or
conditions mentioned above. Additionally, the present compounds are
useful in the treatment or prevention of any condition in which it is

wedesisahiesta reduce food intake. 25 Therefore, the present inveRtidos/so0167

provides methods of treatment or prevention of such disease states or
conditions in an animal which comprises administering to the animal a
compound of Formula (1), preferably a therapeutically effective amount
thereof. A preferred subgroup of the disease states or conditions ,
described hereinabove is atherosclerosis, obesity, hypercholesterolemia,
hypertriglyceridemia, hyperlipidemia, 30 and diabetes as wellas
non-obeseovethweighb comtlito e M&S:R2005:0803 ¢aRETHB 2066600167

5§s}h}%&!@%@ek%r@mg@dgn\eﬂ&gﬁ%sﬁ%yunﬁsqﬂm%%ﬁg iR ém-‘érfé?ﬁm ofa
P armaceutlc? COfT?gOSItlon ACCOI’ Ingg resent |nvent|on|"c§l SOh t all
PrSREES A DSe Gt af RYMPBE AR @ﬁﬁﬁf SRE A theldp iR ata
efferetiremapic et ef theinisouadaiesanmhetapb)dadifiztoiesentieention as
nb@rmaemi@aliyea@@eptab&ﬁwga&ﬁ%@rrﬁmnww&weasagsm@ﬁwd@s%eml in

ﬁé‘ 5 teﬁlﬁe@w& ShORERRESRles OLCoN H&8§P§eé%§‘e‘sa£§ ful in the

u a e pO -B secretlon Inhibitors In an anlma eh h

daﬁ%'@é@ FRTTSHEAR G YR EUehiRTaPteR ?Bﬂ&ﬁ?ﬁc@dﬁ%ar esent invention.
dorapaiito fheTheseotpeaniics ohifrecasdi dEparedricompesitrsatopisimeng.

thgm e lsa H§ﬁi@rdﬁcﬁ%@@r@@’%@ﬁ%ﬁ@ &Q&@gﬂm@hf@é%@)s a doubie
tger peutc appllcatb s.describe glherelp 10 The € compa nds of

r%s%eﬁi FhVERY SRS b A mAISEREE (8" Pl af"%os‘%‘éfee?eve SG‘?'ﬁb{ ged
mm@'é Hedsont efihm@\t@na@@ut 3,000 mg.per day. The dosage for a
human ndsemeabeit hiragdombobé 100 myipertaayirarafaealyst@msomers

3:89%10598 Q tr?e*?rogbﬂ 309 @%Bﬁr J&%@s B’ﬂ%ﬁu%% om.aRaub g o

out 250 mg per day; most prefera from about 1 mg to about 100 mg
pergeyn mawﬂ@mbaﬁamammaw%awe@'?ﬁa' ﬁaﬁﬁé{vam
spewmificriosaye drdemsage range thatobaal b@L@@@ldrepeﬁm mAyalso be
ngphereffa @&fa@rﬂ.aglumgm'%@ﬁcaﬂatwem 9&19@@@&%@&%@@% of

adm |str thon thé sev rltX pec ndition ord ase ein ated
I;]eac aria E)I’O Fia aclive Compoarb iral alslu
t armacolo cal ac VI tha-conpoun dministere

d’ét'é?hﬁ'?ﬁ%ﬁﬁiﬁ’@f“%&@é@é%ﬁb‘@ﬁ%&%‘iﬁfﬁﬁ@%&é’@@f@?*@ﬁ%@ﬂﬁr
patieattisgwelh withirithegr dinasyi20uskdldsidheiatindiecompoundsrairtbisure
inkeRtign may be used in conjunction with other

asa

The compounds of the present invention may exist in unsolvated as well as
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and
the like, and both solvated and unsolvated forms are included within the scope of the
invention.

A number of the compounds of the present invention and intermediates therefor
exhibit tautomerism and therefore may exist in different tautomenc forms under certain
conditions, All such forms (e.g., all keto-enot and imine-enamine forms) are within the
scope of the invention. The depiction of any particular tautomeric form in any of the
structural formulas herein is not intended to be Bmiting with respect io that form, but is

meant to be representative of the entire tauiomeric set.
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pharr_n_aceutical agents for the treatment of the disease states or
conc!lt{ons .descrlbed herein. Therefore methods of treatment that include
Wg;jamml?bterlng compounds of the present invention in combination with
ohes @paceutical agents are also provided by 25 the pr 5
mvenFion._ Suitable pharmaceutical agents that may be usedﬁzﬁﬁm%mom
cor_nblnatl_on with the compounds of the present invention include other
qntl-obe5|ty agents such as cannabinoid-1 (CB-1) antagonists (such as
!rlm.orjabant), 1_1(,3-hydroxy steroid dehydrogenase-1 (11(3-HSD type 1)
inhibitors, pept_lde_YY (PYY) and PYY agonists 30 (such as PYY3.36 or
analogs or der_lvatlves thereof), MCR-4 agonists, cholecystokinin-A ‘
(CCK7A} agsaistsamthoaininenaptakelpkiitera {eeeF asraparattife e
e%%@ﬁﬁ%ﬁ%%?%@%@ﬂ%@@d@@@%6%te5$@&m@ﬁth@mwnamwmgemfsctﬂﬁa
ic receptor agonists, dopamine r. t i
RGP B TR ATt A TeL s e eunts
difeaptdroaytaisteminalanfEaIRes MARTG %HWofﬁé%&%Hﬁﬁts??éﬂﬁ’rE&ﬁe
g%%;w@_t@am?adwmmaimgsd lepting enepteiagsristsyaiands eirftgovRstsn
ir{gggeign@ég%g@ ﬁi,% a3 @atr%H&‘}){fﬂé lipsialitd. &reEtatls aneredtivrine,
‘agents (s cl as a bombesin, agonist). ‘ur‘g)l@a@.tidg-,y FESBRIOE . w2 wog
:@Wﬁgéfﬁ‘i’sﬁ 6N, MY 5 Teflplor & ta§0nisfs),'\‘[hy\rJdm|metld agents,
aeﬁwrb%mﬁmstess_pmiWﬁr_l analog thereof, glucocorticoid receptor
Sgg?éﬁééi@ﬁﬁny?&%éﬂ%p%@unaﬁmaw;aﬁagamrgweaﬁoapﬁkebe
ide-1 receptor agonists, ciliary n raphic factors.(
9&%%%%%% fpa%f'é% r%dr?%r 'e%nean%%un %&E’%%t@n%aceutijgg%f@gﬁgmes ander
T AneyEo AP IRSY AN A AB XSG BNGP TR %W),” Niman
ReRyliBjaesqresaRdAGRP) inhibitors, ghrelin receptor antagonists,
recop e i e Mt i
| d the like. The compgounds of this. in ' -
eGSR ARION B G HRr LHEar SaoLts b g R o
L1 Echolesteroldeweiingirydas caigh yAlTewBHAG 5 4GRAET 367 fffles o
U&%ﬁ%ﬁ@‘%ﬁd@@ %@&%ﬁ,%&ﬁ@ﬂﬂ&i@a@s@aﬁzfdmmef@bﬁrﬁmi@iammathe
resent compounds may b ed | Nadi | (G 6
e T e A L T o
IMME 00 A FEENRIAS GRS SR B o TN RSy iR tale! b SHor A
smealine gRevdaseinhibigen@sde dinedytioreT RIRIST! ATCerRBfrEd
%ﬂ%ﬁ!g@g?%%ﬁ?{&%%%ﬁ%@I?n@'tﬁrtea}téhﬁ{gﬁtgf@bﬁw@m 15, Reaityibitinhia
mlﬁﬂ)ﬁl& ccmpoﬁggg, {%thél plrelstgnrt?rléjv%rr]\t%sn %% '9&%&@%?&5?11&8% ;ﬁe@gﬂ-&ﬁg the
diseases and conditions that are clinical sequelae of the diseases or conditions
mentioned above. Additionally, the present compounds are useful in the treatment o
prevention of any condition in which it is desirable to reduce food intake.

Therefore, the present invention provides methods of treatment or prevention of
such disease states or conditions in an animal which comprises administering to the
animal a compound of Formula (i), preferably a therapeutically efiective amount thereof,
A preferred subgroup of the disease states or conditions described hereinabove is
atherosclerosis, obesity, hypercholestefoieméa, hypertriglyceridemia, hyperlipidemia,

and diabetes as well as non-obese overweight conditions.
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a PPAR modulator or other cholesterol lowering agent such as a fibrate,
an ion- exchange resin, an antioxidant, an ACAT inhibitor or a bile acid
sequestrant. Other pharmaceutical agents useful in the practice of the

WwePRRiRgsieR aspect of the invention include bile acid reuptage by 167

ileal bile acid transporter inhibitors, ACC inhibitors, 25 anti hypertensive
agents (such as Norvasc((r)), diuretics, garlic extract preparations, bile
acid sequestrants, antibiotics, antidiabetjcs, and anti-inflammatory agents
such as aspirin or, preferably, an anti-inflammatory-agent that inhibits.
cyclooxygenase-2 (Cox-2) to a greater extent than it inhibits
cyclooxygenase-1 (Cox-1) such as celecoxib (U.S. patent No. 5,466,823),
valdecoXilf S HARSHANBIS 6B 3epplip ArcadRiBiTE S ipdterfero He.

5 9327508 deracoxteif A SR di695 WAk Al niafeeniidh KSR NS

1 -90-7 ICQX \ -33-4) or iracoxi RN
2BORa o0 B Sl P o] o e et 2
afBRyBEAt ST MR R HiE e hAbEAPRAGERERI RICRRIBYERATIRT or

chiweel i ockerssiebria o @arlivermd: AdalatioCeldistGadane'or conditions

ComerrénhdailRer t) MPYNRGEE B s BNeeandiaiXitors SR BNinTdR3AGR comprises

Vascor(r), Verelan(r), IsoptinNimotop" Norvasc”, and. Plendll"’;
aﬁéﬁ%'?e'gn%fﬁ} E)Onveer m'grﬂ1 %rgzuﬁpn% Qﬂ%’%ﬁﬁﬁ%l 'oc’r%':ﬁ tchas 5 Accupril(r),

Altace(r] hMCEMBPYOUSIBIRiSIHIR)| MadikerrPreSIeep aRPI2iMiIRR), are also useful
Unitreise(ran\iasatectf hansti¢estsi(ibrreftesedddid GohivAiteduRias®ed herein.

inhi bitor-?higl QB}%[&@%@&@&%%@Q%M ﬁ%’é%?é@%mﬂh‘é@%é‘ﬁig ﬁ yatient at

atorvastatin or rivastatin; more Ereferably, atorvastatin, particu
a

SRR S ERIER ' BCPHE CHMBILARAGH RS P ifivarisiosass for
aRsbreadniirisehed TrmesrmiinetioOW it naturallp séemringr substavicesg to
thajoaesto lﬁgveér@iéss,mlar@hﬁmd ol fl@)«f%‘%olhrmﬁd% E@%&?ﬂ%&@ﬁ&ﬁﬂ@g?ay; most

a omm called nufraceutica and Inc or ex e
B AR e P PRl A A bt (S8paga Tone
139°MSNMeEEstancaN mipanbe dRresebiorasesarse Intanike Vapridargnds
obthe rdiabeticf ¢camoplicatlotis strahagasmeusapatiyhaepiucpatbyode of
refinaRRHAN S, GRLREICIS, DA DEHEARD DY Ibe AU AAN S Ane

therapeutically . effective amount of a compound of Formula () in |
BRI RGN O 1 D RS HHAD AR ek I Ay on o
drIseass 28eRrag eRts iRl cloRROPF AR PaTivuERORS isiridaNrRligibisgéa ordinary
phiaspheeytase inhibitors, glucosidase inhibitors, amylase inhibitors,

The compounds of this invention may be used in conjunction with other
pharmaceutical agents for the treatment of the disease states or conditions described
herein. Therefore methods of treatment that include adhﬁinistering compounds of the
present invention in combination with other pharmaceutical agents are also provided by
the present invention.

Suitable pharmaceutical agents that may be used in combination with the
compounds of the present invention include other anti-obesity agents such as
cannabincid-1 (CB-1) antagonists {such as rimonabant), 118-hydroxy steroid
dehydrogenase-1 (11p-HSD type 1) inhibitors, peptide YY (PYY) and PYY agonisis
{such as PYY .3 0r analogs or derivatives thereof), MCR-4 agonists, cholecystokinin-A
{CCK-A) agonists, monocamine reuptake inhibitors (such as sibutraming),
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20 DPP-1V inhibitors, aldose reductase inhibitors (ARI) (e.g., zopolrestat),
sorbitol dehydrogenase inhibitors (SDI), biguanides (e.g., metformin,
pfenformin or buformin), insulin secretagogues (e.g., sulfonylureas and

wdlinigogls glitazones, non-glitazone PPAR(3 agonists, inhibigers,abRBDE8 167
inhibitors of GSK-3, glucagon antagonists, inhibitors of f-1,

6-BPase(Metabasis/Sankyo), GLP-1/analogs (AC 2993, also known as 25
exendin-4), insulin mimetics (Merck ngtural products), PKC-(3 inhibitors
and AGE breakers. The dosage of the additional pharmaceutical agent is
generally dependent upon a number of factors including the health of the
subject being treated, the extent of treatment desired, the nature and kind
ofeooumieTstitroey, i AR NAFECt S SR RSRBIF SOTGP ABRTBRRRINCARRS S!S
@@&Hfss%fr&%&fltﬁﬁ&ﬂaﬂrﬁ%ﬁﬁ@ﬁw@uﬂba@mgedw afatgs aftdTtional
harmaceutical agent is in t
RSO 3808 00k 7 BT DDRTE0s T s %?Sﬁ%mq*‘% @?@*‘0‘@9’
w@igﬁﬂ@bﬁ%lﬁ@anﬁa@%ﬂ*ﬁe@%’&w%r@@%ﬁ/‘fﬁaﬁ?ﬁ h‘ﬁ?iﬁﬁﬁﬁ%m %ocﬁ‘tas
tbﬁdn@nﬁb&d@g,ramd@mb{)v\mngt e ntivigh aspebapie Hovgevst) some

YaIBRUILIONNE JRRP LA LRsRGe |2 gﬂﬁﬂaysaﬁ%a&rmyg@ﬂ%ﬁ@naﬁdm@neuc

upon'the age and weight of the subject being, treated, the intel S
B4 A TS S TR AL ARMCBL RS AUt ST

anahthenliless, Phee de@emfmmw%ﬁ@"@@aﬁ@b%%ﬁad@phfﬁﬁ?HB%a%%Sts
E%% H@W%%EEQ&'&BJSI%@%WRHMMW theiabilitioof Rewmadrordinary skill

£ st euing e Genelt ot e avanh acosie: AgrpRNa IR, o)

etho eatment e invention, a compound of the > pres ps histamine
RN ancl‘a ”{

hweartiagesl- ae@é%ﬁtﬁi'iﬁ%ﬁi%W%F&d?ﬂ'ﬁéﬁfﬁdgé}f%ﬂ?erﬁ?é%gh?
teasieckor enagudittonahphasrmgossiticabagerdndicaedis hmélmwa the like.
Copb'ﬁg%rﬁ]ﬁ%ﬁ@wfkﬁt@ rﬁ‘r«l%émcﬁa %@%ﬁdr&@s@@ of ssigtvireatmEmbther
prerera ylnt e 1ormao ICal cCom | r
DAL UPLEREND B e e TR b Anal o wering
mamsicir dnelteeelowst @h@%ﬁ@@ﬂﬁ%@@hf@ﬁ%@%t‘%@@ R GHrRspalphe
9@%@&}! REQVhRAYHeadsainistesedieitier separatsl-Qoth mductase inhibitor,

t%n%;méct‘?ozg cal @s?s‘écfﬁﬂ%%l“% aﬁﬂ@ﬂf isingnRetho it ﬂ@cﬂ@ﬁ@éaé%ﬁ@fﬁé@gon a

such administration be oral, When a comb}arglt on of ag kmd of

grepressiRvER S AR eﬁ?@&é\f%%"%‘fﬁ%sr ftor a8 ass

aceu ca ag are
adnpinisterethtogethenabuchradiddnidtst g ﬁ‘f?i?‘il?é aserplrstfial RYURRES

simHiane QUSSR iRRs LS asiRis EatioRsafeTy cestbibaliensESP inhibitor,
a PPAR modulator of ather cholesterol lowering agent such as a fibrate, an ion-
exchange resin, an antioxidant, an ACAT inhibitor or a bile acid sequestrant. Other
pharmaceutical agents usefut in the practice of the combination aspect of the invention
include bile acid reuptake inhibitors, ileal bile acid transporier inhibitors, ACC inhibitors,
antihypertensive agenis (such as Norvasc®), diuretics, gariic extract preparations, biie
acid sequestrants, antibiotics, antidiabetics, and anti-inflammatory agents such as
aspirin or, preferably, an anti-inflammatory agent that inhibits cyclooxygenase-2 (Cox-2)
to a greater extent than it inhibits cyclooxygenase-1 (Cox-1) such as celecoxib {U.S.
patent No. 5,466,823), valdecoxib (U.S. patent No. 5,633,272, parecoxib (U.5. patent
No. 5,932,598), deracoxib {CAS RN 169590-41-4), rofecoxib ((CAS RN 162011-50-7),
etoricoxib (CAS RN 202409-33-4) or lumiracoxib (CAS RN 2200891-20-8).
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generally preferred. For sequential administration, a compound of the
present invention 20 and the additional pharmaceutical agent may be
administered in any order, It is generally preferred that such

wariieiglsaon be oral. It is especially preferred that such agpinigiRtiat1s7

be oral and simultaneous. When a compound of the present invention

and the additional pharmaceutical agent are administered sequentially,

the administration of each may be by the same or by different methods. 25
According to the methods of the inveR ion, a compound of the present
invention or a.combination is preferably administered in the form of a
pharmaceutical composition. Accordingly, a campound of the present
inventiorsror adconitymation candeetadmeinlstefedors en piatiemtosepalkaeRrG ™
Ipgstherinany convantonalaral Jeglad, Bapsdennabmareniaia(@tacor”,

intravenous, intramuscular gr subcytaneous), mtraci%te!rnal, :g‘oN. ton®
mmachginBlomidbEHtoREAr, tjAEaF (2GS HOWIEF Bihtmidht "créam, Spray
QEJQLRR) adiueeabot nagatdasage fering ey sprag Kropibier snhetarss.

b E0SDBA3 1ALt THBANAHARONRL, ! (HDoGAMRAMNAS, Othece,
mveﬂthh or com Lr%}at ons can be administered alone but will generally be
HesnintstereEfstah-admixture with one .or more suitable pharmaceutical
excipirRtsnadievANSdisienimionaarriets kowstdtintwan st sekected!in,
yith regard to, e ntended routs AL akministation, angsiansidary

pharmaceutical practice. The 5 compound of the invention or combination
AieRyasetrARaRA S provide immediate-, delayed-, modified-,
sustairmed-cpuiseddspbbrtpoliediielkeaterdusagiacibradaielseamiy on the
g&%@ﬁ\g’tf&%ﬁtm@@%wi%Ercﬁﬁ@ﬁb@&es&@ﬁcﬁ@ﬁgﬂ@&Yt@ﬁcﬁ@@@ﬁ&p@ﬁiﬁte;_teml
commensurate with therapeutic needs, ical compasit
EipridBESE BRIHBGLAY ST enllﬁ\‘/agra}_ﬁ:'oarf':—E)?Sangjifg‘[l &%ﬁ%aﬁ%r% in an Emgg%nt
gehsalfyriexarentanislisEHEA deRa PR BBGGISAYENE6Ys, 859%, 90% or
even 954nEmswaightianf thecompasitorsisisuclyrimaied alvgesefidb@ire. of

el A 8 AR ROLRIR RIAO KNS SiRGHRRILER ARG saRge of
about ' %, 2% or 3% to less than 50% such. as about 25%, 3 %{%ra%;S%.
NAEERBES OPFEIER Y ARt ST A lE IR D Rpostions with a specific
affuting <HSoofiauteyecomepsiridF eire i BWA eoTIREE kIR ARG BEFT

SXAMPIES: SRQBEMIRSaAngIhe BERCEeRI0ERer Maay: Eippincettiitiiams
i S BT RIS 082000, SOmPARIRGS SRR Mfioiors
iméection generally include pharmaceutically ) ,
DPP-IV inhibitors, aldose reductase inhibitors (ARI) (e.g., zopolrestat), sorbitol
dehydrogenase inhibitors (DI}, biguanides (e.g.. metformin, pfenformin or buformin),
insulin secretagogues (e.g., sulfonylureas and glinides), glitazones, non-glitazone
PPARR agonists, inhibitors of PDES, inhibitors of GSK-3, glucagon antagonists,
inhibitors of f-1, 6-BPase(Metabasis/Sankyo), GLP-1/anatogs (AC 2003, alsc known as

exendin-4), insulin mimetics (Merck natural oroducts), PKC-B inhibitors and AGE

Ty

breakars.
The dosage of the additional pharmaceutical agent is generally dependent upon

a number of factors including the health of the subject being treated, the extent of
treatment desirad, the nature and kind of concurrent therapy, if any, and the frequency
of treatment and the nature of the effect desired. In general, the dosage range of the

additional pharmaceutical agent is in the range of from about 0.001 mg to about 100 mg
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acceptable sterile aqueous or nonaqueous solutions, dispersions,
suspensions, or emulsions, and sterile powders for reconstitution into
sterile injectable solutions or 20 dispersions. Examples of suitable
w89k aad nonaqueous carriers or diluents (including sobepig 208600167
vehicles) include water, ethanol, polyois (propylene glycol, polyethylene
glycol, glycerol, and the like), suitable mixtures thereof, triglycerides
including vegetable oils such as olive.gil, and injectable organic esters
such as ethyl bleats. A prefrerred carrier is Miglyol™* brand caprylic/capric
acid ester with glycerine or 25 propylene glycol (e.g., Miglyol" 812, Miglyol
829, Miglyol 840) available from Condea Vista Co., Cranford, NJ. Proper
fluigibgean e aigtatinbths fodeidm ple, dey theigsobftPre 6aER SUTE Bs

é%sﬂhi@ Ry 59?«%@?@%’89%&5%%&6 W’cﬁ\ﬁc@@rﬁt@ﬁdékﬁei-lﬁvﬁb@eﬁmgf
BRI R ont e 58 S SLTRCaNS T NRF APMRORANE AN e age
ltéral |nJ en Sy 86 Contaim

ction may eXC|p|ent such as reservm

wétma@hte@ﬁmgu’w@cbimne|§ﬁémn@%@é?ﬂ%e%t26t§§ﬁ5@6§ffém the
mw&m&e@@m@%tﬁmmm@mm foe tkal ddwnivismativtidncfude
SRRUIES t@é%@bﬁhﬁ%%oé%@?%‘?% ﬂ”&zu%‘ﬁ!g@éﬁt @R M -RRFCHERER ity

pre arati granules). In such solid osa%dform qqompound of the

?fr@%%ﬂft?ﬁ?}amoﬁ# b AriRAae N bRl e RO

eas one inert
excipiéntodiingnt reonterdSiiteisierexiciploatsvEllirhie ey eighe .
H’r‘@é‘éﬂﬁr{m{%ia& sUchamaeMium eirieuns dicalcpasahosehate andMndast

SRR charel ST AaEl? e BUCTRILPIR I aRtliaRs (ualobie

vice oM B arches actose, sucrose mannltol silicic
a‘éﬁ'ﬁi“'ﬁiﬂfﬁﬂ t%@r%ﬁcﬁéﬁﬁ%’é’f %‘éﬂﬁlh?ﬁtﬂﬁ‘t‘o@r&tﬁﬁ%ﬁﬁg?e OHBirh,
afphazcyclrdrxdrimobititar.cyclodextrinnapolyatbydentidyoointiveditersenaivnd
Bﬂ% %?é%rﬁ YIRS at‘ﬁeat @QQ%@' H!We%%@mla@e@%ﬁl'%’éﬂt Qxigle smachénent-

) one or more binders car ox ethlylcel ose
| h in a ceutl al

ﬂ'féﬁ*f%@%ﬂﬂﬁ%géa %?MB%% Og’ep% 5xypr0p ylce ulose,
getatisitigoeorapabitg eyl ﬁeﬂlgﬁjggéalb@ggjmwcém@mcibgqmgﬁtratson be oral

prege'WH@ﬁ%@&ﬁtﬁ%n@@@ha tagpeantds mginates: gekation and at least one
ﬁ &Xr%réoﬂ 120G ‘E’H%f’és gd%ﬁ%@e@qggmﬁé}kgacﬁ‘amF&s@étf&%ﬁay be

nts e g g cerol and t one or more disinte % %ﬁ
é%‘é%%'(ér@e AGHPARE LI GHR @gﬁ%ﬁa%mw&tgfaoma%% ingiions is
atginiaiiacidfoertaif ocenuphatiaiidateisiretidiumccarbonstef %@cnmﬁramwmlon

SHiphates sediumisianeh aves aen(@witableasiExplatabiiyidiem kawvard

g/le%gga?lu grgfgﬁrre Sé\tl IQLlI( %d BOI%}Q{] th:cpry Bléog;% nﬁis especially preferred that such

administration be oral and simultaneous. When a compaund of the present invention

and the additional pharmaceutical agent are administered sequentially, the
administration of each may be by the same or by different methods.

According to the methods of the invention, a compound of the present invention
or a combination is preferably administered in the form of a pharmaceutical composition.
Accordingly, & compound of the present invention or a combination can be ‘administered
to & patient separately or together in any conventional oral, rectal, transdermat,
parenteral (2.g., intravenous, intramuscular or subcutanecus), mtracisternal,
intravaginal, intraperitoneal, topical {e.g., powder, ointment, cream, spray of lotion),

buccat or nasal dosage form {e.g., spray, drops or inhalant).
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croscarmellose sodium A-type (available as Ac-di-solTM), polyacrilin
potassium (an ion exchange resin) and the like); (e) one or more solution
retarders (e.g., paraffin and the 20 like); (f) one or more absorption

wacaRlesaors (e.9., quaternary ammonium compounds and $erlik8dsddhe167

one or more wetting agents (e.g., cetyl alcohol, glycerol monostearate
and the like); (h) one or more adsorbents (e.g., kaolin, bentonite and the
like); and/or (i)one or more lubricants (e.g., talc, calcium stearate,
magnesium stearate, stearic acid, pol§oxyl stearate, cetanol, talc,
hydrogenated caster oil, sucrose esters of fatty acid, 25
dimethylpolysiloxane, microcrystalline wax, yellow beeswax, white

beeswamesm;ap@wewm@@msx somibRHE SRR BR dKRR
Cas%rgl C@&%&E ﬁ %ngeatﬁwbg%tgdmix dosal%e f%rgﬁ\'@r%ysgll%gig %mm%geuﬂcai

rlng al ents compositions of a simi ar type may als e use

fﬂ%é?@‘ﬁ?@oﬁd&\’ﬂa% HHeeyeisnreRsanes DdhPE RN ekEpiRhtdtagesard to
|aictoserateritiusudfardaminiellias dridktaB0mioleeutarcaeich hpaliethiene

¥ ASuANG thE HikeniO-LA0RMIBA31 3 RGY IBLA0R008164,ia9 u%ﬁ"é@iate

dosage forms_such as t,abaets dra ees, ca ules, and%anulﬁs ma

prepardy Wit ESadvs s s%‘éﬁ% sﬂcﬁ?% R RTINS it d’%ﬁﬁ%&e“d‘“g
v e BowiTa A thide afteFhid{siRatigredss Cermraa i cifyirpagerm®eand can

alomhemirushrompesitian halidhey release the compound of the
Srese”tﬂﬁ‘ YERNAN.A04(08 @b%apao%ﬂu%r? d&%ﬁ BQ@H@% Lﬁé‘o@%?é‘%%ﬂm or 2

elayed manner. Examples of em compos lons that can be use

RPN REYIE %ﬂﬁ@ﬁ%@f%ﬂﬁ'%%§ raphR Ui HId e bR 3R Rge: B0%.
efapsifiatecdforri i dpproivtef vithomstionovewsfithe the range of about

amvgemﬁ@ﬂ@fﬁﬁb@épﬁ@ﬂ%n@f - aF f@%eﬁ%rﬁj\?e%%\f@y%%%ﬂ WHbB’@F‘?@l%Mt 1%,
| S n e u n, Tor exampile less
Compr C?& 5653 A5 9040 %g//(c) E??)’?éﬁq? 8h Gﬁ_g’yé? P

tfiah abo such as weight *10 predominant

portion Mﬁtﬂ@‘ﬁdﬁﬁfﬁaﬁmd@m@@?ﬁﬂ?@%ﬁ*eﬁM@Pﬁ@ﬁ%é@?&ﬁ@edﬁc amount
lebHeanrtscad oRtisRaWiavarssd Beico MEosisonret hesersCiRieRtsiagton;
Wl DM e A TSRO et SISl 60MBS e o0
mixtures of two or more of the following components: microcrystalline
cellulosECRRGHItEE Féf&ﬂﬁ%%f?élﬁ’%@%ﬁa!é‘?é@t‘gl?” Qﬁ%eaﬁ"%éﬂﬁ'ﬂﬁ? PRGNt catly
Tanedilleb/dibteit arinearesotypicatiysoormoligsonesdithars 089ososiS s, or

f@quw@H@ n:AR qt&ﬁ@@@k&&rk&@s ARSI oexample;aaik sBielsed
mte rantsd nclu e A ITM ExplotapTM starch and. SOdIU lquerldryl

F on@v am €50 fc,ult eo S arl nona eous Calmiers or
ﬁn ;S)resen iSint grant il Usuain comprlse less'
1@%@%@%%@I%’[‘i‘é)ﬁeﬁi‘:@%)s”i‘ﬁ’ﬁﬁe water, ethano, po iyols (propylens glycol,

polyethviene glycol, glycerol, and the like), suitable mixtures thereof, triglycerides

including vegetabie oits such as olive oil, and injectable b’rganic esters such as ethyl
oleate. A prefrerred carrier is Migiyol® brand caprylic/capric acid ester with glycerine or
propylene glycol (e.g., Miglyol®812, Miglyo!® 829, Miglyol® 840) avaitable from Condea
Vista Co., Cranford, NJ.  Proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersions, and by the use of surfactants.

These compositions for parenteral injection may also contain excipienis such as

preserving, wetting, emulsifying, and dispersing agents,
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5%, for example about 3%. A preferred lubricant is magnesium stearate.
When present a lubricant will usually comprise less than 5% of the
formulation or less than 3%, for 20 example about 1%. Tablets may be

wihaagied by standard tabletting processes, for example,gifgslos/ 00167
compression or a wet, dry or melt granulation, melt congealing process

and extrusion. The tablet cores may be mono or multi-layer(s) and can be
coated with appropriate overcoats known in the art. 25 Liquid dosage
forms for oral administration include p¥farmaceutically acceptable
emulsions, solutions, suspensions, syrups, and elixirs. In addition to the
compound of the present invention or the combination, the liquid dosage

form m@&n@%@@@immd&iu@@tw@mmﬂbﬁ ueeckinghe ass, susbiareaier
rother sovents oub|I| nd emul ifier e
D B A T R R o

By eeity] f%Eﬁz?l%&%ﬁfb"%%@%ﬁ@t@%ﬁﬁ'@'ﬂ q- Blf@ﬂ@?‘n‘éa[jﬁ?déladm’xed W'th at
déane indfoemartidenoits (eny or cottansSad=0lk groiprattitilccen gararsil,

UG RN a?&gﬁ!@é@ 343 f&T&%Qpé@%éhg%ﬁ%t%@& BEIHEEr more
seed oil and the |Ik§ g vailable from N ﬁ
018 RPN B E ST SRD B AT £
dmdrfaipabis. Exters clustriitanaroltmisiire sofithigie! suatan dextretd the
|H%@Gaﬁﬁﬂ§iﬁ§g%ﬁcﬁgdﬁ,§ﬁtaﬁﬁll&&tﬁn tb@t@ﬁ?ﬁ@ﬁ&%%@%&i@@dﬁ@l&d\e
S a n ents,
XARIE e g#;col it (}Wagﬁgﬁ 5 c%rﬂ}ﬂéﬁﬁt}’ﬂrﬁgxﬁéqw §Orms ngﬁj%

W etenlng avoring, an ing agents. O

CHAHIAAS St ane | H%éh%ﬁ%?%ﬁﬁ BiRstitiRdsSdtde caBtahEnewRRlkiase:
thethgtivbuzempound)is-folic dissskeddExamuds ethskibimsedngiiatie, alim

psaégmaeqﬁy%maymmeﬂcéw%@w C?an,lgef@mﬁab %@ymiggation
partlcularly chosel which th e %’J s of the invention |
SABT el R ARG OB AP ol Sy LA one
gqymﬁlhamacgqytfem Weesed spditmike) Glyeapat aRte gigtderiatneaeants
yemsmapinalisle, terexatepieidhefalpetaglarendesniprast s and
c%%%‘?%g Qt%sggggl H‘IQE}Q S%BE%EQ?@& atég%%‘ﬁ.%l starch 8ycoiate

tricaprylate/caprate, Abitec, Columbus ' OH), CrodamolTM

(R éﬁéf?@éﬁﬁ.g@e@rwarfsme(e?%&%o%ﬁ inkfre @Fé%?y‘ pyrrolidane,
|cabradand|bsE Goghvetittrpehaimiteie by itess;- oﬁrem%amf@cs@@)p@mmw ion
0Okl caiivl tircatatRah QelliRealimiFa LIRS FikRPMBI] ) paraffin and the
like}; (f} one or more absorption accelerators {e.g., quaternary ammonium compounds
and the like); {g) cne or more wetting agents (e.g., cetyl alcohol, glycerol monostearate
and the fike); {h} one or more adsorbents (e.g., kaolin, bentonite and the like}; and/or
{iyone or more lubricants {e.g., talc, calcium siearate, magnesium stearate, stearic acid,
polyoxyl stearate, cetanol, talc, hydrogenated caster oif, sucrose esters of fatty acid,
dimethylpolysiloxane, microcrystailine wax, yellow beeswax, white beeswax, solid
potyethylene glycots, sodium lauryl sulfate and the like). In the case of capsules and
tablets, the dosage forms may also comprise buffering agents.

Solid compositions of a similar type may also be used as fillers in soft or hard
filled getatin capsules using such excipients as lactose or milk sugar, as well as high

molecular weight polyethylene glycols, and the like.
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MCM (medium chain mono- and diglycerides, fromAbitec), Migyol 812
(caprylic/capric triglyceride, from Condea, Cranford NJ), MigyolT"" 829
(caprylic/capric/succinic triglyceride, from Condea), MigyolT" 840
wPsesydenaglycol dicaprylate/dicaprate, from 20 Condea), ahradidd¥loosis7
M1944CS (oleoyl macrogol-6 glycerides, from Gattefosse), PeceolT™
(glyceryl monooleate, from Gattefosse) and Maisine'M 35-1(glyceryl
monooleate, from Gattefosse). Of particular interest are the medium
chain (about CR to C,0) triglyceride oils. These solvents frequently make
up the predominant portion of the composition, i.e., greater than about

50%, usually greater than about 80%, for ex 83\551 {i abo 95% 5 98({0
Adjumhmﬁwamééi?ﬁé\? B eriRBRESe "thé so en s principall

p@%a@@'ﬁ@i‘tmﬁﬁdﬁmﬁs spalatabilftyancdtavaritiggsat s ERtivRIbETRE" i the

ilizers ta%éuggm%dogm%@yaw@ﬂ%g and-p0luwhikizereh Suspesisonsat

atlon to the compound of the present inv mbination,
mw AR BB L e e B Up G e Ao )

phifraxytated I8§l@1€@ry|®@(ﬁh@mapmyoﬁyéw% g%ﬁﬂu%&og@% {;or?s that
cgﬁﬁﬁswgrggg@@m&ﬁ%ﬁéBMAQ@Q1ﬁﬁe aiuonicap erystalingicro-

cellulose, aluminum metah d ide, henton U@g@{ @Ahed excipient
gt O WAL O held SSICE Ol e Combosions

for reEmIt@@*@@gihﬁlaﬁﬁ‘fﬂ|ﬁ9§'?b‘ff6‘ﬁyﬁi@l§¥§81§}p&§ﬁ1ﬁ?sse su p)gtg

t%h&%@@fbhef@fep@mcb byssthanglzocoifiponim 68 fie g@@m%&@ﬂﬂf&ﬁ&?

2.3 5o rb%ﬁlﬁ&wl‘é!%%é%m@tﬁ%ﬁm&%@gf%@pdﬁn&*at@rmamegmrmch as
RE8Coa butter

eth Ieneg col or a suppositar. atn
’ﬁ?ﬂﬁﬁaﬁ/%ﬁ‘?t@?ﬁ% éﬁ\d?es lget(f%u?c? 't:%[i) cfy te%/%\ge%a%\%}ﬁegg? ggsgj{?ore
imeltinAfeueturthe filergiiieciyiy)! sABRSSS FEILASHE HE SEILE ©
CRMRRNERIPhdARsAge darnaifiae piget @dnimistlatiotpsf telet e RS
e pesent 1 IHEnIRS AbsamBAlaDs ha i pestscstonmasts o
B SHSH N EN Sprays. s are ad m]IXS gg} A arrad
ma@m@%%%@@ﬁﬁ%ﬁ%&@fb%ﬁ ISR B carer; and an
@éﬁﬁ@@éﬁﬁwe&:mwm@-emﬁ?oﬁm#am“fhﬁ?ﬁ&?%@?@d@%@d’“ﬂ/%i‘ﬁ%@‘ﬁ%he“
‘g)rreese pg %%rﬂ%%‘,g}gﬁmr%sgggf Béﬁ@h&l €43 Waterp 8. of tlessthalat@beuteds than
herefore, liquid compositions in QUSn present
%d’l\f@ﬁ?é‘%‘ﬂ@ﬁ 320%§%9ﬁe O t??%ﬁé%%nﬂ% %:%%e @,nge;
alevdqarefeitoeldtsagerosaiTey tTABSE: ézﬁr%ﬁcﬁ‘a‘ ation of sesth

exampte about 1%.

Tablets may be manufactured by standard tabletiing processes, for example,
direct compression or a wet, dry or melt granulation, melt congealing process and
extrusion. The tablet cores may be mono OF muiti- ’iayer(s) and can be coated with
appropriate overcoats known in the art.

Liguid dosage forms for oraf administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups, and slixirs. In addition to the compound of
the present invention or the cormbination, the liquid dosage form may sontain inert
diluents commonty used in the art, such as water of other solvents, solubilizing agents
and emulsifiers, as for example, ethyl alcchol, isopropy! alcohol, ethyl carbonate, ethyl
acetate, benzyl aicohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils {e.g., cottonseed o, groundnut oil, corn gem oil, olive oil,
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Solid amorphous dispersions, including dispersions formed by a
spray-drying process, are also a preferred dosage form for the poorly
soluble compounds of the invention. By "solid amorphous dispersion” is

whea@selid material in which at least a 20 portion of the ppeglysSeliliie 167

compound is in the amorphous form and dispersed in a water-soluble
polymer. By "amorphous" is meant that the poorly soluble compound is

not crystalline. By "crystalline" is meant that the compound exhibits
long-range order in three dimensions 8 at least 100 repeat units in each
dimension. Thus, the term amorphous is intended to include not only
material which has essentially no order, but 25 also material which may
haxasaihesmad degreeoiardekdutithiecttdesia il less hantwedsta Co.,
d&?&‘r@éﬂ@%ﬂ”%@é@%%ﬁ%‘{@oﬁ@%%QE%HS?Eo{?MBHQ5@68@@5@%5&9&@

be characterized %vtec nl%Jes known in the arf such as powder x-ray

AR R (BYRRDY Ty Statay  a6RS SUBHE St ARE Sfthermal
techniqBesigerchHak idiffedéyrizt sGarmimgesitormastap (DB 0P8 cipients, such
Pigiosably agtienshrugining BAGRRLbRINRdeast s SNy Y efitheand
orI soluble compound in the solid amorphous dispersion is
Pnorp ous. eerFle compound can WO 2005/080373 PCT/IB2005/000167
62 existUAHiIFHIhELEBTATARTSIPRBRI dRspdrSiBH FRltNI AR ppEens inciude
asoarpheustdositatins aativiegionsuas & sdlidisetiitian akdnepesmnpoihts mciude

QW%M%W%Vé@é'&%qtgaf%%m%msb@%(%}%ﬁ Q&rﬁ'ﬂbét?&mmaé%ﬂt&iy
these states or those sta &%s that lie intermediate bet w

PYSRF b R ST AR B U Sar S b R RS Bl ?‘é“n%&n%@&w&%?”e
se'yhait %mww@pt@b{@@ic@@%gﬂma%donbpevéewam@m@gemysws

D@%ﬁi&lﬁ thraughetddheagelynesmA sdsatinesein: esubslantialiliowing branded
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el plre amopiows o O regors iy e s aorpious
prederaie|éssnttanda (ontisioF tieUstal Ampatc UG UqetliWehein sotiites.
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compound In an a verse mann ,dare p armaceu acce

hﬁ«@é@@ﬂé@éf@%@@@@ﬁu@fﬁmm&hue“diag%’“ﬁﬁ%ﬁ%ﬂrﬁﬁy/@@@r@zﬁw&ﬂw
relevantipH §4e. Gobd8h ) ey polpae e beanguitalipe jonizahlieagac:, from
S%%H%Qevsbm@qu?@Aﬁ%@%@ﬂ%%%d%b&éeﬂdiegngéme%\@fo@;é?aﬁém :

portion of H ran
{glyceryl monooleate rom Gattefosse) and Maisina™ 35-1(glyceryl monooieate, from

Gattefosse). Of particular interest are the medium chain (about Cg to Cyg) triglyceride
oils. These solvents frequently make up the predominant portion of the composition,
i.e., greater than about 50%, usually greater than about 80%, for example about 85% or
- 99%. Adjuvants and additives may also be included with the solvents principally as
taste-mask agents, paiatability and flavoring agents, antioxidanis, stabilizers, texture
and viscosity modifiers and solubilizers.
Suspensions, in addition to the compound of the present invention or the
combination, may further comprise carriers such as suspending agents, e.g.,
ethoxyiated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
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Water-soluble polymers suitable for use with the present invention may be
cellulosic or non-cellulosic. The polymers may be neutral or ionizable in
agueous solution. Of these, ionizable and cellulosic polymers are

wioyebesrads with ionizable cellulosic polymers being more prefgaigghoeSeno1s7
Exemplary water-soluble polymers include hydroxypropyl methyl cellulose

acetate succinate (HPMCAS), hydroxypropyl methyl cellulose (HPMC),
hydroxypropyl methyl cellulose phthalate (HPMCP), carboxy methyl ethyl
cellulose (CMEC), cellulose acetate Siithalate (CAP), cellulose acetate
trimellitate (CAT), polyvinylpyrrolidone (PVP), hydroxypropyl cellulose
(HPC), methyl cellulose (MC), block copolymers of ethylene 25 oxide and

m@@@@@élﬂ%&%l(ﬁ&@/aﬁ’r@n@E%K%W@%@%@waségambijes
k%é% t%:§e01 %eglge{)%rrge ?ng(mgg in éutgg |I.-lngCAS HPMC, HPMCP,

oloxamers, an mixtures thereof. Most
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0RR1:ABA2 e disciosueeantahichiisdrcumperatetiohthe ndygrofernticn.or
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process for formln solid amorphous di F9 rsmg{iagat results in t least a
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meee@seeaiawe mechanigalathgemnal and solvent processes.
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processes g temperature fusion, solvent- modified fusion angl'jhe
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piregipitatianmisplayitceatiryane spaly deyantptSee:doicokaiysied, ahearrier, and

f&ﬂw&&;&éﬁewﬁ%e H;%.—eséugea&mghgwc@emwgIch are .
incorporate rein by reference:, Nos an
descrlb'g%’ﬁ%lﬁ e?ts%)ﬁn ‘f/néj)S(tﬁrJEs o%bﬂ r%tgglseegw s %% %'sggﬁgpagout
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N@SmR I, &%ar@m%% AB5iwhishdeseriarfarmisteria dispersionstby
gpq%lé Longd He éysocesses In a preferred procéss, the solid amorphous '

ispersio rmed by spray drying, as disclosed in Eurodoean Paterat
Applicattlt PSREREHNG SO0 M AR IO BB b AR

amocpedy ere prcadisgolvettidaeg sisiveitr W&évm&@tbi@@@mﬁﬂeﬂ@rﬁlthﬁnd
the selentis thandapighsremeyadidron therselvtinniutapiay dringtrast a
fg{r)rrgotp %f%Rel%c%%P égﬂg%scgﬁgc‘?é%‘%@u? Eaee g%lg;phous form and dispersed in a
water-soluble potymer. By “amorphous” is meant that the pooriy soluble compound is
not crystalline. By “crystalline” is meant that the compound exhibits long-range order in
three dimensions of at least 100 repeaat units in each dimension. Thus, the term
amorphous is intended to include not only material which has essentially no order, but
also material which may have some small degree of order, but the order is in less than
three dimensions and/or is only over short distances. Amorphous material may be
characterized by technigues known in the art such as powder x-ray diffraction (PXRD)
crystallography, solid state NMR, or thermal techniques such as differential scanning
calorimetry {DSC).
Preferably, at least a major portion (i.e., at least about 60 wt%) of the poorly

soluble compound in the solid amorphous dispersion is amorphous. The compound can
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15 amorphous dispersions may be prepared to contain up to about 99
wt% of the compound, e.g., 1 wt%, 5 wt%, 10 wt%o, 25 M%, 50 wt%, 75
wit%, 95 wt%, or 98 wt% as desired. The solid dispersion may be used as

whheogasagesform itself or it may serve as a manufacturing-useredieton 17

(MUP) in the preparation of other dosage forms such as 20 capsules,
tablets, solutions or suspensions. An example of an aqueous suspension
is an aqueous suspension of a 1:1 (w/w) compound/HPMCAS-HF
spray-dried dispersion containing 2.58Ag/mL of compound in 2%
polysorbate-80. Solid dispersions for use in a tablet or capsule will
generally be mixed with other excipients or adjuvants typically found in

%&2%? g%ﬁﬁ@/?ef%msarﬁ&b@@?&?AgB@KQ%|@é§f lgéd%&éﬂﬂﬂ%zﬁ/%@ﬂﬂs

a W/W) com ra re | Si %
TS0 GRS LBy eI e oI AU bl i e
(AByaY) PSQGYW@@H@WW%D‘SWM% fadrgPe RIS (Q%Dedﬁtfrr’ﬁﬁé‘ﬁ@sh%fee”
skearateréidebnl ie:HBINW GAGRol RS Aierayalldblentilp wormedisouand that
w%ha%{ gﬁéﬁ%ofé%%%ﬁ.s%mgatﬁ Mﬁ@é@ é%gg@u% ééﬁéeﬁs%m the

from Shin-Etsu Chemical o, Japan. he |g er

e S@Fﬁaeésaﬁ‘éeaé‘?é‘?ﬁﬂysﬂPé%é‘?PéHy W@%ﬁ%go@%r\ﬁ@ﬂ@%f@%w&%‘?
G4ripeufol itwai rgppeeam iaptistidelsgribe axemiplas)dioraitdatioagotpsiyiedhe ‘

&Qid %ﬁ?&wﬁ&ym&b@m&a@ Almals sthi admipistietisnakthecompoiings
of the E'resen |nvq6t|o%an9§9m |nat|oqsp the compounds of the

&rgfer less

hvention Wlt anti-o esﬁy ara%tms can Be effected orall
non-oralpies-aaiukif e a6 esebrhisdahEse B EEEAT RGBT s@ﬁrs’ons
copbinsdiorofiatcorapaund: afdhea presemirivantreacitthanotherty soluble

AH=0BS IO %qega%mdrﬂywegﬁg;M;P,aﬁé%h@ghfg&%\f&%c’éﬁa%59&%%

Generally, a daily dose that is administered ora%(to an animal i

SO SR TR aE FIUSRGRGSY BBEPN&GR e ' “edien
alotue @, 0dndridhabbeit G 0isaylkgeor sbowddra dhaued.eauarsd! abjtiniof eeast
bmglhggmlgvme%m%at atgﬁatg@ thr@wﬂ@/kay@ 20-mg/kg of body weight, or
etwee bout ana abou u ' ‘
mglkg c\?y Zﬁou‘f Hb e‘lpoﬁ/g\ &bout ??Eem?ﬁ = c')trt??/%%lerr% Q’%aﬁ'cgr@ggtﬁ%%fe he
ﬁr@%@?ﬂﬁ‘nﬂ/éﬁﬁdﬁ‘(@@%mﬁ}ﬁQﬁ&ﬁ)%&ﬁ’ﬁé‘i‘?a‘i‘ﬁ%ﬁ'ﬁfh@&ﬁﬂﬁlHga\%et%‘t‘sso
thatt:aoth e pewtic idogage afdhelicaripouiychéssirge stemadtwithewhérbple

vggﬁg{g}bquwm@g%pwggrg@@@ directly metered into drinking water,

Exemplary water-soluble polymers inciude hydroxypropy! methyl cellulose
acetate succinate (HPMCAS), hydroxypropyl methyl cellutose (HPMC), hydroxypropyl
methyl cellulose phthalate (HPMCP), carboxy methyl ethyl cellulose (CMEC), celtulose
acetate phthalate (CAP), cellulose acetate trimellitate (CAT), polyvinylpyrrolidone (FVP},
hydroxypropyl cellulose (HPC), methyl cellulose (MC), biock copolymers of ethylene
oxide and propylene oxide (PEQ/PPO, also known as poloxamers), and mixtures
thereof. Especially preferred polymers include HPMCAS, HPMC, HPMCP, CMEC,
CAP, CAT, PVP, poloxamers, and mixtures thereof. Most preferred is HPMCAS. See
European Patent Application Publication No. 0 901 786 A2, the disclosure of which is
incorporated herein by reference.

The solid amorphous dispersions may be prepared according to any process for

forming solid amorphous dispersions that results in at least a major portion (at least
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15 preferably in the form of a liquid, water-soluble concentrate (such as an
agueous solution of a water-soluble salt). Conveniently, a compound of
the present invention (or combination) can also be added directly to the

wieemsasesuch, or in the form of an animal feed supplement,aisapraiead s

to as a premix or concentrate. A premix or concentrate of the compound in
an 20 excipient; diluent or carrier is more commonly employed for the
inclusion of the agent in the feed. Suétaable excipients, diluents or carriers
are liquid or solid, as desired, such as™ water, various meals such as

alfalfa meal, soybean meal, cottonseed oil meal, linseed oil meal, corncob
meal and corn meal, molasses, urea, bone meal, and mineral mixes such
asarel donpowlyl pauh|sloyed dnngdusitry fetdsaropitiet gty efedtinecesses
%&jﬂéer%qaénﬂéfgﬁqn%ﬁm3%9}{]&@4%;&5?&%3\/?%ﬁm@' ; Hersbitsabathatissas
small portion of such feec e carrier facilitates. r ;
e ST AR PSP AR e S IR G
Prstied figiah ersbinfioerigss (PIOrs BRIy B RRILE RO TRES Sl Ian gon-
subsaguentiyatbe tpes) doditg saspeety theispnizeufe enaybe tispeseds
OfsdissaediD ARMIAPILANENIEIR SUTh AT RANRRAR PHe B Olbiorence:
cottonseed oil, and the ‘30 like, or in a volatile organic solvent and then
e P o HE TP 5 S5 REcREB A ARE BRSBTS 87
parpsasncNos 3008 rmndté &k Edp ablehofasitiea (rOTITDS DSBS bY

%}Qﬁﬂf&&ﬁ@&?&@@%@Kzf%vgmi%bﬁmﬁ@hgmnwumh@‘eﬂm@mm@d in

the finished feeq ma adjuste enali r
R e s dh g e ARa, AR e AR
disrsiegniseanerby SRy RA SIS RS Hh L feWarRam ORIRE ARP RS
PRI RASERUSICEITiesuch astsophemasoibmesthamechdtiret pipals; ars dissolved

(fjr?g%gpgqt,a&_ﬁ}‘eastgc&mg%?n‘é%?x%méﬁ@q§é@%ﬁm§ﬂ¢§m véigh AfRoved from
sultable for direct feedln%c;[gganlmals.ﬁ? such instances, theﬁrgmzi\ilds are

Hes eRlHan B cRRan AT RA USRS KRR on. the 50

813 ersl ?
ernatively, SBCF] concentrated
suppiementspamiche mdribd riveaty to thetaibdPty BRSWGER Wi tienally

halansed, finjshegidearcontaining asharapmuiically 2ffection leweboba wt% as
comptaund of the 10 present invention. The mixtures are thoroughly

gleesﬁged by standard procedures, such as in a twin shell blender, to

ensure HerRIediengy sierBa s piesA@Tthe 9oaeadudls Hr 8L LimgsP v @
feed, didikendsedetpsita (BhsUe eifoerhtptohdibtibertis afetferep pypbaad
%%&%%gh%E@&s?fsmﬁﬂ@%?‘?gsﬁ%ﬁgons. An example of an agqueous suspension is
an aqueous suspension of a 1:1 (w/w) compound/HPMCAS-HF spray-dried dispersion
containing 2.5 mg/ml. of compound in 2% polysorbate-80. Solid dispersions for use in a
tablet or capsule will generally be mixed with other excipients or adjuvants typically
found in such dosage forms. For example, an exemplary filler for capsules contains a
2:1 (wiw) compound/HPMCAS-MF spray-dried dispersion (60%}, lactose (fast flow)
(15%), microcrystalline cellulose (e.g., Avicel™—102) (15.8%), sodium starch (7%),
sodium lauryl suifate (2%) and magnesium stearate (1%).

The HPMCAS polvmers are available in low, medium and high grades as
Agoat™-LF, Agoat™MF and Agoat®-HF respectively from Shin-Etsu Chemical Co., LTD,
Tokyo, Japan. The higher MF and HF grades are generally preferred.
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Drinking water and feed effective for increasing lean meat deposition and
for 15 improving lean meat to fat ratio are generally prepared by mixing a
compound of the present invention with a sufficient amount of animal feed

wi9R6evidesfrom about 10-3 to about 500 ppm of the compowagigihe dead:

or water. The preferred medicated swine, cattle, sheep and goat feed
generally contain from about 1 to about 400 grams of a compound of the
present invention (or 20 combination)bper ton of feed, the optimum amount
for these animals usually being about %0 to about 300 grams per ton of
feed. The preferred poultry and domestic pet feeds usually contain about

1 to about 400 grams and preferably about 10 to about 400 grams of a
compound ffithényeseatraprentierclioe combiplatp rperlators! behd2s, etc.

E%EP%SPter@h%%mwi&ﬁfﬁ‘F?Q i%@@%@%%?m%ﬂ%&mw% bR BLes8RL
Inventuon (or comglna IOI’]? may pbe prepared In the form of a paste ora

petietatit vambitinistetaemadingionpRidhustmpP Ui piiBesRIBSSMHE RE4EN
QgL Al e anmabnvaich ncreass ibr d8RBMeAldapesition and

improvement in lean meat to fat ratio is sou’é;}??ti.rp aste Foranlgglct)lg)g]ﬁ may

be preﬁ‘e{}éﬁ‘%%}‘b?éﬁecr@f}%omg ‘afrﬂ‘ﬁ PIEEET ion of combin

aceutica Iy accepfqable
cibspohrdpéamne int sesatine oithcowitsil orttias g, aarDt FRBIIBE-ES! such
Rl 4B2AQ0(Q0QLE s RERelietseantainingan effectheeiammninisalred orally to.

%%”55%@% %femsepf%g&tdra\%“%aoafb ﬁ%mg%calb%%ynﬂrgqge@zgqrbetween |
combination. may be prepare %a mixing a compound of the present

iAbevbA ArEGTRRh A0 Mt A BRUGSD SHOM SSlaABd ARk AMUBA X,
anghiben likepand adubscantsSugiiashbadnesight. or tetleram Stoelrdie andy
%@&%4&%@ EPREQVEtae Rellgting PIORERS-If kool 60UIse: EBEA0SFEMy.
that more than one \gellet mary l?ff gdmmlstterev% rg |o% O‘aglrrg%ta% gfﬁ[rgaer\i/ge
the desi¥Y HUER eVt WA Sroblae M I eSS N I8an mea
depissitiohandritnsrosnentiat R eanreal cRseastd HERPIWY doigRsted

ianisIERY, AMsQIRINaTte: Refedical had ikng sosy anialdreataphing water,
g@g@%@ ordeL ¥8rm%+%t]?r& sm%«,a%%.gzé&w drug level i fheRnimals-Body-

present invention has severa antageous veterinary features. For

tRelupet bamerssoRIFIRa an who wishes to increase leanness and/or
trim unwantedidatfrermorppbaminfdis; phestnstarsrihve icephndley tee also be

ngans M whichibie naysk@ch, or in the form of an animal feed supplement, also
referred to as a premix or concentrate. A premix or concentrate of the compound in an
excipient, diluent or carrier is more commonly employed for the inclusion of the agent in
the feed. Suitable excipients, diluants or carriers are liquid or solid, as desired, such as
water, various meals such as alfalfa meal, soybean meal, cottonseed oil meal, linseed
oil meatl, corncob meal and corn meal, molasses, urea, bone meal, and mineral mixes
such as are commonty emploved in poultry feeds. A particulacly effective excipient,
diluent or carrier is the respective animai feed itseif; that is, a2 smali portion of such feed.
The carrier facilitates uniform distribution of the compound in the finished feed with
which the premix is blended. Preferably, the compound is thoroughly blended into the
premix and, subsequently, the feed. In this respect, the compound may be dispersed or
dissolved in a suitabie oily vehicle such as soybean oil, corn oil, cottonseed oil, and the
like, or in a volatile organic solvent and then blended with the carrier. 1t will be

appreciated that the proportions of compound in the concentrate are capable of wide
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accomplished. For poultry, beef and swine breeders, utilization of the
method of the 15 present invention yields leaner animals that command
higher sale prices from the meat industry. Embodiments of the present

wihveRlinsase illustrated by the following Examples. It is to he-wRgaistaands?
however, that the embodiments of the invention are not limited to the

specific details of these Examples, as other variations thereof will be
known, or 20 apparent in light of the instant disclosure, to one of ordinary
skill in the art. Examples Unless spe(ﬁﬁed otherwise, starting materials
are generally available from commercial sources such as Aldrich
Chemicals Co. (Milwaukee, WI), Lancaster Synthesis, Inc. (Windham,

Nitjatberasc@tganiosu(f airtasvinbbyid ay bridges Gdirid ah R50€ arpaery by
I'btlgnéﬁ:i@rﬂﬂ@’?ﬁpr@ﬁﬂé@&)@pwﬁﬁl%m'%lgmmwt’ow}aﬁ%ewed tevel of

AstraZeneca Pharmaceuticals (London, England) or may be prepared
l?girﬁﬁorwéj[hods known to those of average skill.in the art from readily
availabléamasteisls cOepRiralcE Xparivadinad f by dor feedNIRIGsEa Ve re

r&%ﬂ@@e@ﬂs&:é‘ﬁé@b&rﬁﬁygﬂ\/ﬁ\éaﬂm 208 fematlablefsoas RQvaEaabove, to
Inc. Palo Alto,. C atr rature at4 nd

el B e Byt A BMART RN IR Lo T e el ot 1o
- R CSSIVERPAENAIS W?W%?&B@??W?@Z@B@/G@b1’6‘?er8‘7t"’e'y such

inteteatreede renperidespeakishajes diredenoted fasdodlowsuse singtaetpdally
doublety iR SRR B 2 7 rﬂ@!ﬁ@@:‘hc@ﬂfe@é@% %UQII%F’aVCQﬁﬂﬁoM%)bf the

broad smz{let br mh broad multip i]]et hit S|dn ts. tIn ome ca c?s Q’ h
RISPESLAVE H NIR SR ar%&%% AELER st WVETe FE2BTdea Ty ©
diedotEfloin apelybesdsing pusipeoasganeative 5 atmospheric pressure
chemicakigrigatiomdAtRclissean Mogdes:AiNY ateinsRal/M faosdeheEi

RS SRS RH‘eé?%‘é‘t‘%%l%ﬁ%%@e%r':‘»%%ﬂn%ja%‘b%'{?x@?o%dclﬂﬂeséﬁ%%%%‘@’&%

useas to carry e exg Iments Mass spectrometry analysis was also

obta.ne%rwwmﬁwdg @Hﬁﬂn@%ﬁ%Warﬁaa*ﬂ%#ﬁa?da?ébﬁ?&%mgﬂ%w
Matecutar veeiglaside idifiesiti crewaseare bty pdetk byl pesitiveg t@enporegafite

elRclkasRRKIGN ké@ﬁl%&ﬁ@&@g%mp&#%ﬁsW@@w@/M&f@mﬁﬁ ERlME to
modelﬁ% D orOIT% mass srgi(g i_g eé%roe%wtpped with Gilson 215 liquid
ﬁfﬁaﬁ s%'?em Eha HET06 BAGSEAS U8ed o carry out the
expemﬁ"@ﬁ@rm‘erred medicated swing, cattle, sheep and goat feed generally contain
from about 1 to about 400 grams of a compound of the present invention (or
combination) per ton of feed, the optimum amaount for these animals usually being about
50 to about 300 grams per ton of feed.

The preferred poultry and domestic pet feeds usually contain about 1 to about
400 grams and preferably about 10 ic about 400 grams of a compound of the present
invention {or combination) per ton of feed.

For parenteral administration in animals, the compounds of the present invention
(or combination) may be prepared in the form of a paste or a pellet and administered as
an implant, usually under the skin of the head or ear of the animal in which increase in
lean meat deposition and improvement in tean meat to fat ratio is sought.

Paste Formulations may be prepared by dispersing the drugin a

pharmaceutically acceptable oil such as peanut oil, sesame oil, corn oil or the tike.
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Where the intensity of chlorine or bromine-containing ions are described,
the expected intensity ratio was observed (approximately 3:1 for
35CI/37Cl-containing ions 15 and 1:1 for 79Br/81Br-containing ions) and

wididgy¥er mass ion is given. MS peaks are reported for,all exainRlgs ¢

Optical rotations were determined on a PerkinElmerTM 241 polarimeter
(available from PerkinElmer Inc., Wellesley, MA) using the sodium D line
(2 =589 nm) at the indicated temperature and are reported as follows
[a]0 mP concentration (c = g/100 mL), %20 and solvent, Column
chromatography was performed with either BakerTM silica gel (40 m; J.T.
Baker, Phillipsburg, NJ) or Silica Gel 50 (EM SciencesTM, Gibbstown, NJ)

in 9|aS|SP@l€dtéf6d5ﬁie9ﬁ|Hg Bb&ﬁ@&ﬁ%&%ﬁ%ﬂ§ batpolne. oSheedtebtinvention,
u&ga?Fn C\gﬂ'ctg?ggzﬂp% ?]f@l lellla 8 "3 Iyaﬁ %igBQPéﬁ" t%?a%%ggﬁ%] £ gc:}q"ngﬁund

using a hromatot arrison researc In the dISCUSSI

f&ﬁﬁ%é"%%‘?fél‘ﬁ\’@@ﬁ%Sh%H%’E@ﬁ'&ﬂdﬁ@ érﬂ%‘tﬁﬁ%@s RERRS WRefarnuba wax,
empltmetﬂa/vhmmducmﬂ Is (kb BE(s))g RydBreR batmoo: risapterotidings added to

hesehonipnexafiigrephosphate), BOO (tert-butoxycarbonyl), DMSO
(dlmet I su fomd% EtOAC (%tt%l acetate), HOBT
Z (T

(1-hydr f/beﬁfg{ls g%}g% Eiﬁ'gﬂ tgan one pellet may be administered to an
(amethipl aatinup FopYiystarbétitnide wWdrochleriveds ERHNgiesRmin lean meat
abiepripuon bydrines b sstddaniad ey fadiaanBesired. Moreover, implants may

( &O]% 8@8@9/0&&'9%@%% tjn'gapnﬁ%'?g%g%n%?éﬂg@&e&dg lt%’%‘!‘amtaan the

11SO aumlnum de)y and THE ofuran), WO

2@@8%@6{97‘3"[9@1'7@%%6‘1 68 Preparation of Key Intermediates
Preparatferpofdericimetiate) @uinaiineaByeatrimpolicvatidriant batylsestar Ne. pet

oK Wri@r VelmMaﬁ;téR WhOHshey t@ﬂacma%é]ie%rqﬂeég J@f@rﬁﬁﬂﬁ'ﬂﬂﬂ&fted fat from

2t rt b 3 d|| 0 o Ilsourea ared in ce with the
A O NG oy Rieiean B GHERIe AL

58@&@%'*%@@%&@@(@0@ g Ao d n%bie\ﬁ%%a@a@ﬁ'ﬁfbw&ﬁdnﬁﬁw@l@ g,

135 seMlinleeguoiv)icihde icerkaimiamicoooveshamitize medmr&mn the meat

aj}]%wsqg/ to warm to room temperature and

Embodiments of the present invention are iliustrated by the following Examples,
It is to be understood, however, that the emboediments of the invention are not limited to
the specific details of these Examples, as other variations thereof will be known, or
apparant in light of the instant disclosure, to one of ordinary skilt in the art,

Examples

Uniess specified otherwise, starting materials are generally available from
commercial sources such as Aldrich Chemicals Co. (Mliwaukee, W1}, Lancaster
Synthesis, Inc. (Windham, NH), Acros Organics (Fairlawn, NJ}, Maybridge Chemical
Company, Ltd. (Cornwali, England), Tyger Scientific (Princeton, NJ), and AstraZeneca
Pharmaceuticals (London, England) or may be prepared using methods known to those
of average skill in the art from readily available materials.

General Experimental Procedures

NMR spectra were recorded on a Varian Unity™ 4066 or 560 (available from
Varian Inc., Palo Alto, CA) at room temperature at 400 and 500 MMz 'H, respectively.

Chemical shifts are expressed in parts per milion (8) relative 1o residual solvent as an
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was stirred at that temperature overnight (16 h). The mixture was cooled
to 0 C and a 15 precipitate that formed was removed by filtration. The
filtrate was washed with 10% aqueous citric acid, and aqueous NaHCO3,

wdliar a8 MgSO4, filtered and concentrated to give B-1 asgiQil,oh8% 8k
was purified by filtration through a plug of silica gel, eluting with 20% ethyl

acetate in hexanes. 'H NMR (400 MHz, CD30OD) 8 =8.94 (dd, J=4.1, 1.7
Hz, 1H), 8.60 (d, J = 17 Hz, 1H), 20
8.50(d,J=8.3Hz),8.71(d,J=1.7Hz,1H),&25(dd, J=9. 1,2.1Hz,1H),8.06(d, J
9.1 Hz, 1H), 7.61 (dd, J = 4.1, 8.3 Hz, 1H), 1.64 (s, 9H). MS 231 (m+1).
WO 2005/080373.PCT/IBZOO5/000167 69 Prepartion of Intermediate

ln@?%rﬂ@'ff@mm Ffﬁam%alééda@rg@i&&g%t&m@v@ NGRS d adublet; ¢,

Q on o 1NoIlINe-0- Xyllc ac|d tert-pu

TR OSSR I £38 Gk 8. S5
Aneiicielias é’dﬂé’ﬂgfﬁfmb?@aﬁﬁﬁaé%?ﬂbid@(??eﬁlt?ﬂte TONMR GRS @b alyen

dropwisgaevep&irmistiescoldee oyixitee iasstiied atBieitilérgnBhegative

fS%%k%@&M@MH&DQ*&%Qn%m :%Ma?%ﬂ'%ciﬁé%h"&%&QQO\WQ@E{%M@S model

mixture was stirred at room temperature for 15 m A 10 solution of

PR TS £260 T e AR A R e A Sl AR s
witlry CH 21 2xPReettnbined CH2CI2 fractions were washed with

aq ueou@éM%@@ﬂ?@%@@ﬂ@lﬁMﬁ‘@Mﬁi@@oéb%@ébjiﬁene@m@rad,em method for
cen rat )Y [ rnal, T r
AERIRERe S as 0 IRl e Sai asn JLL és%ome%ﬂod%m

ution an stirfed Tfor 15 minutes. T

@rp W%@a&méa@avwarnﬁ%@v%&?%%m%u% W@é%’%%%@ﬁﬁéﬁ@c?”m
Trhiglg@roidEdureClomwaas sepprated:dwvicpingtt thighrbdthe 2l §dionideardagingstem

thevoBImePH2BIVERLRE Do &.ﬁ%m%&%mﬁ@l 23.61 g. The product

was u_se WIthOUI further |f|cat|on 'H NMR %go MHz C %CJ % 38 %9

(0,2 = S5 R BN O 907 (RTEG B

893PH@GQM)GTTSMFQHG wy&C@@rses Héyrqxwt@y%)fgo ép%ra?mﬂ'faﬁg ions

I@t&rmee&at%aﬁmﬂuaﬁtamﬂ@imﬁmwwﬂm wstsbutylseﬁwen U Qells
e r&lxg\rjtcg}!l for all exampies }

Optical fotations were determined on a PerkinEimer™ 241 polarimeter (available
from PerkinElmer Inc., Wellesiey, MA} using the sodium D line (). = 589 nm) at the
indicated temperature and are reported as follows [o)p*™, concentration (c = g/100 mL},
and solvent. -

Column chromatography was performed with either Baker™ sitica gel (40 um;
J.T. Baker, Philipsburg, NJ) or Silica Gei 50 {EM Sciences™, Gibbstown, NJjin glass
columns or in Biotage™ columns (ISC, inc., Shelton, CT}'under low nitrogen pressure,
Radiat chromatography was performed using a Chromatotron'™ (Harrison Research).

In the discussion which follows, certain common abbreviations and acronyms
have been employed which inciude: h (heur(s)}), PyBroP (bromo-tris-pyrrolidine-
phosphonium hexafluorophosphate), BOC (tert-butoxycarbonyl), DMSO (dimethyl
sulfoxide), EtQAc (ethyl acetate), HOBT (1-hydroxybenzotriazole), EDC (1-ethyl-3-
{dimethylaminopropy!)-carbodiimide hydrochloride), LAH {lithium aluminum hydride},
Dess-Martin Periodinane (1,1,1-Triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H}-one},
DIBAL (diisobutytaluminum hydride) and THF (tetrahydrofuran).
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0'D C-1D-1 To a solution of 1-oxy-quinoline-6-carboxylic acid tert-butyl
ester (C-1, 12.3 g, 25 50 mM, 1 equiv) in chloroform (120 ml-) was added
p-toluenesulfonyl chloride (12.4 g, 65 mM, 1.3 equiv). The mixture was

welisigg@bsepm temperature for 30 minutes and then cooledstod 2005000167

Aqueous 10% NH4O0H (120 ml-) was added in one portion and the WO
2005/080373 PCT/IB2005/000167 70 mixture was stirred at 0 C for 10
minutes and then allowed to warm t0|5 om temperature and stirred 3.5 h.
The mixuture was poured into a separatory funnel and the layers were
separated. The aqueous fraction was extracted twice with chloroform.

The combined chloroform fractions were washed with water, dried
(MgSO04), filtered and SFeepaeartivatetifeygweansditienaterial. The solid
Wwas SlUHRd it eI Restale AT aRd iheproduaunastallect by
filration to give 8.5 g of compound D-1. The mother liquor was
concentrated by half and an additional crop of 2.25 g of product was
collected. Total yield 10.75 g. 'HWR (400 MHz, CDC13) 6 =8.30 (d, 1.67
Hz, 1H), 8,19 (dd,) = 8.7,<..67 Hz, 1H), 107.94 (d,J) = 87Hz 1 H), 7.58
(d, J=8.7Kz 5.75(d, J=8.7 Nz, 1 H MS 245 (M+1).
Preparatlwmedla&gwmhﬁ&&carm benzyl ester 00
15 off ToaNTINii solution (B-2) of quinolile-6-carboxylic acid (2.0 g,
11.6 mmol) it EtOAC (30 ml-) was added 20 carBdnyldiimidazole (2.15 g,
13.3 mmol). The resulting mixture was stirred at room temperature for 2
hiat sviiehisime atkaalidg-hadidisselyedis Benzyb@icohok({ bonignaasith the
qggt%@o%@éh@e@ﬂ%&ﬂlgga§ §t|r§9§l”gg/§5r night, ke m"‘@%%‘?‘@%m@equw )in

xtracted successi eyw queous

e e i LS L RIS E0 B, egys Nl 0%

Vidth betitdabslr EtO/&S Bek tisaTtotaffonds allowed to warm to room temperature and
was stirred at that temperature overnight {16 h), The mixture was cooled to 0 °C and a

precipitate that formed was removed by filtration. The filtrate was washed with 10%
aqueous citric acid, and aqueous NaHCOs;, dried over Mg8Q,, filtered and concentrated
to give B-1 as an of. The oil was purified by fittration through a plug of silica gel, eluting
with 20% ethyl acetate in hexanes.

TH NMR (400 MMz, CD:0D) 8 = 8.94 (dd, J = 4.1, 1.7 Hz, 1H), 8.60 (d, J = 1.7 Hz, 1H),
8.50 (d,J=83Hz), 8.71(d, J=1.7Hz, 1H), 8.25 (dd, J = 9.1, 2.1 Hz, 1H), B.06 (d, J =
9.1 Hz, 1H), 7.61 (dd, J = 4.1, 8.3 Hz, 1H), 1.64 (s, OH). MS 231 (m+1).
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25 the title compound as a solid (1.9 g, 62%). 'H NMR (selected signals,
CD30D) 6 =9.00 (dd, 1 H), 8.61 (d, 1 H), 8.34 (d, 1 H), 8.29 (dd, 1 H),
8.25 (d, 1 H), 5.43 (s, 2 H) WO 2005/080373 PCT/IB2005/000167 71

wBrenagies of intermediate 1-oxy-guinoline-6-carboxylic acidplpefigvh@sietic7

0 0o O'B-2 C-2 To a solution of gi.iino:ne-6-Carboxyli* acid cid benzyl
ester (5 g, 18.9 mmoi) and 5 urea-H202 complex (3,0 g, 32 mmol) in
CH2CI2 (75 ml-) was added phthalic anhydride (4 g, 26.7 mmol). The
mixture was stirred at room-temperatute overnight. The reaction was
quenched with 1 M sodium thiosulfate (25 mL) and the mixture was stirred
at room temperature for 15 minutes. A solution of 0.5 N HCI (50 ml-) was
agdedidhe prdanigidayeonas senabecharswiaste devititaicgsaHCO3
and brine. Combined aqueous layers 10 were extracted With EtOAc.
Combined organic layers were concentrated to give asolid, which was
triturated with cold 1:1 EtGAc/hexane to provide. t pound (4.8 g,
91%). 'H NMR (seﬁﬁ@;?én , CBE3)yS= WH) 8.63 (d, 1 H),
8.58 (d, 1 H), 835 H), 7. 82 (d, 1 H), 5.43(s, 2 H) 15 Preparation of
Intermediate 2-Aminaauinoline-6-carboxylic acidckenzvl ester 00 N/
H2N I N / O" To a solution of 1-oxy-quinoline-6-carboxylic acid benzyl

ester ( (c)(%o 8?;;%8%{%%?“8 %clfrjlmcgzcgr@o&d'hc \évert 9¥?93Pe$?§1?n§f8|50@g|65

chlorid Re mixture
tedpé ratuire J0¢ 45 mihReomAiarddparatd %b%@ﬁ\ﬂ RainighiBAiReqDEs
By 7@ menal asmgdeckiea sutpensiombf, RH4Gl) (9P gisd p8enholjnines.

Gh'e?%%'%u;”ufam%foeawwm foR3QdpinuiesAndihanaddrd slawbuian

the flrst reaction mixture. Stirring was continued at room temperature for

1P aHTh O bTBL BEE B AL GO A B el R B IS LBhAeec By &
filtrationoThsWaSISRIFied wits ammd(&@mmtq@wﬁgcﬁﬁr@aﬁgérgmﬁ%wath

Thedile fﬁmmg}iﬂfgg@%@ﬁ!&@”@%ﬂ@wnh aqueous bicarbonate and
water, dried (MQSOQ), filtered and concentrated to give a solid material. The solid was
siurried in 90 mL EtOAC/ hexanes (1:2) solution and stirred for 15 minutes. The product

C-1 was collected by filtration and the mother liquor was concentrated, This procedure

was repeated twice with the mother liguor, decreasing the volume of solvent by 0.5 each
time. Total yield 23.61 g. Theproduct was used without further purification.

H NMR (400 MHz, CDCI3) § = 8.79 (d, J = 9.1 Hz}, 8.85 (m, 2H), 8.27 (dd, J = 8.1, 2.1
Mz. 1H), 7.80 (d, J = 8.3 Hz, 1H), 7.41 (dd, J = 8.3, 5.8 Hz}, 1.62 (s, BH)

Preparation of Intermediate_2-Amino-guinoline-8-carboxviic acid tert-butyl ester
< L
R e =2 o
-
e H:NT TN
% ¢ D-1

To a solution of 1-oxy-quincline-8-carboxylic acid tert-butyl ester (C-1, 12.3 g,
50 mM, 1 equiv) in chloroform (120 mL) was added p-toluenesulfonyl chloride (124 q,

85 mM, 1.3 equiv). The mixture was stirred at room temperature for 30 minutes and
then cooled to 0 °C. Agueous 10% NH.OH (120 mL) was added in one portion and the
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filtration, washing with cold methanol. 'H NMR (DMSO-d6): S = 8.32 (d, |
H), 8.03 (d, 1 H), 7.96 (dd, 1 H), 7.47-7.32 (series of m, 6 H), 6.86 (s, 2
H), 6.78 (d, | H), 5.34 is, 2 H). WO 2005/080373 PCT/IB2005/000167 72

wiorepamiien of Intermediate PCT/TB2005/000167

2-f(4'-Trifluoromethyl-biphenyl-2-carbonyl)-aminol-ouinoline- 6-carboxylic
acid tert-butyl ester CF35 ITVCF,0CIO -0/0 H2NN "HN 10D-1 N
F-lal To a solution of 2-amino-quinoline-6-carboxylic acid tert-butyl ester
(D-1, 4.68 g, 19.15 mM, 1.02 equiv) afftd pyridine (4.65 mL, 57.45 mM, 3
equiv) in CH2CI2 (150 ml-) was added dropwise a solution of the acid
chloride (5.0 g, 18.78 mM, 1.0 equiv) in 15 CH2CI2 (40 mL). The mixture

was Gl Rd atirean: teroperature-fes 2h stinsiaresite a-sananatery funnel

B Sl o A I R

c@mﬁﬁ?’%%ﬁﬁ%ﬁ‘iﬁﬁyﬁﬁ ﬁ@%ﬁ“ﬁé’)@ﬁ?f&féﬁtﬁﬂ‘gé‘é‘ﬁﬂéw'?? NIWFW%@O”’”
Mhiz cCREH) SlorBiGn (o ddiond wetdzyAdHpdButh (ahiel, ©Be NSTH), (B:24d and

(Gonhdzd2o1deS: 188 Aaforfdnzrtd b diid %\@s%n}r%l%léﬂwa@@ra?e"@d%

8H), 1.61 1) P t fint

’ﬂ(ﬁ““ﬁﬁiﬁgﬁ’éﬁ%gﬁ] S BHer B R R TRTA b Lo sase
dtﬂdOZW@@@Fe@Lq@g@V (@=0l leg: () Fdﬂéimaié@mmeWBt was
P@;‘H&&aoaﬁ,{eop@aﬁ 0% ltermediate

ifl et en b I oline;6- xy|
A Y e M A P &R
dTo‘%@aWeJ 8.7 Hz. 1H), 7.58 {d,J= 87Hz 1H}, 8.75(d, J = 87Hz TH), 1.62 (s, SH).
MS 245 (M+1).
Preparation of ilermediate guinoline-8-carboxvlic acid benzyi ester

Toa L. (IDJ\/@
N
(B-2)

solution

of

quinoline-G-carboxviic acid (2.0 g, 11.6 mmol) in EtOAc (30 mL) was added
carbonvidiimidazole (2.15 g, 13.3 mmol}. The resulting mixture was stirred at room
temperature for 2 h at which time all solids had dissolved. Benzyi alcohol (1.4 mL) was
added and the reaction was stirred cvernight. The mixture was then extracted
successively with agusous 1 N HCH {25 mL), aqueous NaHCO; and brine. Evaporation
of the solvent gave a solid, which was triturated with cold 1:1 E1OAc/hexane to afford
the title compound as a solid (1.9 g, 62%). 'H NMR (selected signals, CD;0D) § = 9.00
{dd, 1 H), 881 (d, 1 M), 8.34 (d, 1 H), 8.29 (dd, TH), 8.25 (d. 1 M), 543 (s, 2 H)
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and stirred at room temperature overnight. The solution was concentrated
to provide compound F-1a2. The compound was used without further
purification. 5 'H NMR (400 MHz, d6-DMSQO) 6 =11.4 9 (s, 1H), 8.56 (d, J

WO 3ebsidgesbl), 8.52 (d, J= 9.1 Hz, IH), 8.14 (dd, 1H, J = 9.1, 494370 Mid 167
7.81(d, J=8.7Hz, 1H). 7.74 - 7.48 (m, 9H). MS 493 (M + 1) Preparation
of Intermediate 2-(Methyl-(4'-trifluoromethyl-biphenyl-2-carbonyll-aminol-
10 quinoline-6-carboxylic acid cF CF O go O /O\OH OH CH, F-lag
F-1b2 15 To a solution of -
2-[(4'-trifluoromethyl-biphenyl-2- carbonyl) amino)- qumollne -6- carboxyllc
acid (F-1a2, 200 mg, 0.46 mM) in toluene (3.0 ml-) was added

BENHS @4htébb Hiimg 104 6undhand froskiliqemitrety €303 (127 mg,
0.92 mM), and KOH (128 mg, 2.28 mM). The resufling suspension was
stirred at room t p rafl r for h. The 20 dto70C
and (CH3)3S04 ( , 1°01 ) was ad pwise. #e mixture was
stirred at 70 C fo?‘ 2 In. LC/MS analysis revealed the residue to be a
mixture of the acid F-182 and the corresponding fiéthyl ester, After
cooling to room temperature the mixture was concentrated and the

residue was taken up in 3 mlk of Tk EJ@&W&BQUJ#ZQ&&@&)*&@W%E) and
resulting mixture was stirred until the m?% Efiler 25 % E?tﬁn{c arrHo 8@’
w6AStReEPTEPIR) PribSmiatIFRNAR Wiliftld With i 38° (B hE) Ahd th i
adiestednis) 2 Thevithxii HSIsFhes! mmmtwme@éw&&é@r@qﬁﬁq&%ﬁﬁcﬂm
FIOACen TSy cmAME BLRAG SaptionssuaLe ahindMaBad)bltarect andom

oA 1 e EL05 G800l arAsolatlerasaited¥ife organic
W[@%@% ﬂléliﬁoé/é o)) aratlon (5)9 f Intermediate lavers
ves M LISHBTBIRErANDMERASEUE 2N BRI AP BEORN DO AR PP B
were extracted with EtOAC. ‘Combined organic tayérs were concentrated to give 2 solid,
which was triturated with cold 1:1 EtOAc/hexane to provide the title compound (4.8 g,
91%). "H NMR (seiec‘ied signals, CDCl) § = 8.79 (d, 1 H), 8.63 (d, 1 H), 8.56 {d, 1 H)
8.35 (dd, 1 H), 7.82 {d, 1 H), 543 (3,2 H) S

Prenaration of intermediate 2-Amino-auinoline-6- carboka:c acid benzyl ester

f@"“@ Jecnas

To a solution of 1-oxy-quinaling-6-carbaxylic acid benzyl ester (10 g, 35.8 mmal}
in CH.Ci, (4 mL) was added p-toluenesulfonyt chioride (10 g, 53.6 mmol}. The mixture
was stirred at room temperature for 45 minutes. In a separate second flask,
triethylamine (25 mL, 178 mmol) was added to a suspension of NH,CI {9.7 g, 178 mmol)
in CH,Cl,. This mixture was stirred for 3¢ minutes and then added stowly to the first

reaction mixture, Stirring was continued at room femperature for 1 h and then the
reaction was cooled to 5°C. A solid was collected by filtration. This was slurried with
water (100 mL.) at room temperature, The titie compound (4.8 g, 48%) was collected by
filtration, washing with cold methanol. M NMR (DMSO-dg): § = 8.32 (d, 1H), 8.03(d, 1
M), 7.96 (dd, 1 H), 7.47-7.32 (series of m, 6 H), 8.86 (s, 2 H), 8.78(d, 1H),5.34 (s, 2H).
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5 To a mixture of ethyl 2-iodobenzoate (32.3 g, 117 mmol),
4-tert-butylboronic acid (25 g, 140.4 mmol), cesium carbonate (91.22 g,
280 mmol) in dimethoxyethane (300 mL) was added

wietimkistsiphenylphosphine palladium (0) (1.0 g). The reactigirmipshdiscwas:

heated to reflux for -90 In, then cooled and taken up in water. The mixture
was extracted three times with diethyl ether. The combined organic layers
were washed with 10 brine, dried over7J2\/IgSO4 and concentrated to afford
the crude title compound as a brown 0il (33 g). This was used directly in
the next step without purification. 'H NMR (selected signals, CDCI3): 8.18
(d, 1 H), 7.80 (dd, 1 H), 7.55 (d, 1 H), 7.50 (d, 1 H), 7.41 (d, 2 H), 7.26 (d,
2 H), 4.08 (q, 2 H), 1.36 (s, 9 H), 0.94 (t, 3 H). 15 WO 2005/080373

RRARZA0SQROKRA Ao raparation atiniespesiale.carbonyl)-aminol-guinoline-

“tent-B .tvlt%i' herg [- ;ca groxylic acid O pet OH \~U 5 Crude
=teTt: =2° xylic acid ethyl ester (33 g, -117 mmol) was

taken up in a mixture of THE (100 mL), methanol (50 mL) and water (40

mL). Lithium hydroxide monohydrat;ig].% g, 176 mmol) was added and

the reaction mixture was allowed to sfif at room temperature for 3 days.
The mixture was extracted three timész with dieths] ether. The aqueous
phase was then acidified Using aqg. 6 | and.2Q extracted thre%times

d over MgSO4 ffil(t%d
_ exgneto affor
51d, 2

the title compgungras4 white soti 7 U763%
7.44 (d,gg;l‘?, 7.2

signals, DMSb-d6): 7.66 (dd, 1 H), 7.53(m, 1
H), 1,29 (s, 9 H). 15%1eparation of Intermediate
2-f(4'-tars-Bedulbiphd tykicauirgibasirxotguitiolaue Grehohdeple deitl, 4.68 ¢,
benzylasteloz Lh@H R Q Rk Peddt, b 45 mi, 3 equiv) in CH,Cl, (150 mL)
was added dropwise a solution of the acid chloride (5.0 g, 18.78 mM, 1.0 equiv) in
CH,Cl» {40 mL). The mixture was stirred at room temperature for 2 h, transferred to a
separatory funnel and washed with 1N HCl and water. The CH,Cl; fraction was dried
(Na~S0,), filtered and concentrated. The crude prbduct was purified by column
chromatography using 4:1 hexanes/ethyi acetate.

"M NMR (400 MHz, CDCly) 8 = 8.51 (d, J = 1.7 Hz, 1H), 8.46 (d, J = 8.7 Hz, 1H), 8.24 (d,

J=9Hz, 1H), 8.18 (d, J = 8.7 Hz, 1H), 7.71 (d, J = 7.9 Hz, 1H), 7.66 — 7.40 (m, 8H),
1.61 (s, 9H). MS 493 (M+1)

Preparation of intermediate 2-1{4'-Trifluoromethyl-biphenyl-2-carbonvh-amingl-guinoline-

g-carboxvlic acid

CF,
® Rk ® L.,
(o} /l o O /! OH
N =

F-1a1 F-iaZ
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2N N To solution of 2-aminoquinoline-6-carboxylic acid benzyl ester (25 g,
100 mmol) 20 and 4'-tert-butylbiphenyl-2-carboxylic acid (19.5 g, 70
mmol) in CH2CI2 (500 ml-) was added 4-dimethylaminopyridine (9.77 g,

wahpegebizand 1-(3-dimethylaminopropyl)-3- ethylcarbodiimige r/gae0s/600167

hydrochloride (19.2 g, 100 mmol). The reaction mixture was stirred at WO
2005/080373 PCT/IB2005/000167 76 room temperature for 18 h and then
diluted with saturated aqueous NaHC7 3 solution. The aqueous phase
was separated and extracted with CH2CI2. Combined organic layers

were washed with brine, dried over MgSO4 and concentrated. The title
compound (28.6 ‘g, 79%) was isolated by column chromatographP/ eluting
with algrerdiediatsf 23% tiBeTeBatit AehaMER SRR YOI holine-6-
&ate&m@aﬁa 2B teesButybiphenyig2-earbesyi) sanuBoiriuinbliiei6 dioxane
@'é E??%éc %gmote[nQ o %turéoo%t %}PT@&*@J@%&%&%@%Q@Q% A3ndd:

mmo was ad edtoas of 2- _—
FAMREHIE y?@?ph@?ﬁ/ﬁmswﬁ)séﬁﬁﬁé&‘]‘-‘ﬂ%ﬁ‘ﬁ&tm@-fe%‘é\%%mc acid
henrk esten{Rs, asdBS® frmol digsoivedaiserietiandn (8201 LY, S2HE J =
§1ELQ7_”“M a@%"@&%(«?% md). Thereagtiongmpgture wasstifrpd-24400mg m

emperature overnight and then concentrated under 15 vacuum. The

PEidS diis treh up in water, and acidified using aqueous 6M HCI. The
title compound (20 0 g 85%) was coIIected by flltratlon washlng with

gnﬁmm@qtaggym%@-@mboxyhc aC|d benzyI ester ina S|m|Iar manner to the
preparation of the intermediate 2-[(4'-tert-
butylbiphenyl-2-carbonyl)-amino]-quinoline-6- carboxyllc acid benzyl ester:
20 2-[(4'-m thylblphenyl -2- carbonyl) amlno] qui ioline-6-carboxylic acid
benzyles

R -carbo yI| agid)
2-[(4'-eth 7 N {6- ara"benzyl
ester (by ctyuph A -ethylblphenyl -2- carblc amd‘)

F-1a2 | | F-1b2

To a solution of 2-[(4'-trifluoromethyl-biphenyl-2-carbonyl}-amino)-guinoline-6-
carboxylic acid {F-1a2, 200 mg, 0.46 mM) in toluene (3.0 mL) was addad Bu,NH30O,
(15.6 mg, 0.046 mM}) and freshly powdered K,CO, (127 mg, 0.92 mit), and KOH (128
mg, 2.28 mM). The resulting suspension was stirred at room temperature forih. The
mixture was heated to 70 °C and (CH,),S50, (95 ul, 1.01 mM) was added dropwise.
The mixture was stirred at 70 °C for 2 h. LC/MS analysis revealed the residue tobe a
mixture of the acid F-1b2 and the corresponding methyl ester. After cooling to room
temperature the mixiure was concentrated and the residue was taken up in 5 mi of
THF /methanol/H,0 (3:1:1) and the resulting mixture was stirred until the methy| ester
had been completely consumed (2 h). The mixture was diluted with H0 (5 mL) and the
pH was adjusted to 2.0 with 1 N HCL The mixture was extracted 3 times with EtOAC,
The combined EtOAc fractions were dried (MgSQO,), filiered and concentrated to provide

F-1b2 (180 mg) as a colorless solid.
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2-[(4'-propylbiphenyl-2-carbonyl)-amino]-quinoline-6-carboxylic acid
benzyl ester (by coupling with 4'-propylbiphenyl-2-carboxylic acid) WO
2005/080373 PCT/IB2005/000167 77

wor bbhsisarepylbiphenyl-2-carbonyl)-amino]-quinoline-6-carhaxiytigaei@oo 167

benzyl ester (by coupling with 4'-isopropylbiphenyl-2-carboxylic acid) 5
2-[(4'-methoxybiphenyl72-carbonyl)-amino]-quinoline-6-carboxylic acid
benzyl ester (by coupling with 4'-methoxybiphenyl-2-carboxylic acid)
2-[(4'-ethoxybiphenyl-2-carbonyl)- amlﬁﬁ] -quinoline-6-carboxylic acid
benzyl ester (by coupling with 4'-ethoxybiphenyl-2-carboxylic acid) 10
2-[(4'- |sopropoxyb|phenyl -2- carbonyl) amlno] qumollne -6- carboxyllc aC|d
breazylmstes! (Ryreoupling 2
2-[(4'-tert- butoxyblphenyl -2- carbonyl) amino]- qumollne -6- carboxyllc acid
benzyl ester 15 (by coupling with 4', tent-butoxybiphenyl-2-carboxylic acid)
2-[(4'-methylthiobiphenyl-2-car [)-amino]-quinoline-6-carboxylic acid
benzyl ester (by coupling with ethylthloblphenyl- -carboxylic acid) 20
2-[(6, 4'-dimethylbiphenyl-2-carb {3)\42( amino)-quinotige=6-carboxylic acid
benzyl ester (by cqupling with 6, imethylbiphenyl-carboxylic acid)
2-[(4'-isopropyl-6-methythiphenyli2-carbonyl)- am|n linoline-6-carboxyli
c acid benzyl es y coupling with ?
4'-isopropyl-6-methylbiphenyl-2-carboxylic acid) '; ‘ OEt
2-[(4'-tert-butyl-6-methylbiphenyl-2-carbonyl)-aminojgtinoline-6-carboxyli
c acid benzyl ester (by coupling with

4'-tert-hutyl-6-meth Ib| I 2-carbox cid
2 (6 e PR CR SR S Sancor, A Ecgot o

bi@gydic! deiél @@@bmzylmt@ftqmtﬁdh%gma@p mmol) in dtmethoxyethaﬂe (300
GrnpihylAdsifluerametndhintesyhidcasinanytic aoid) \YOr 20 0&/E2037dture

PCT/IB 8?’08 6% 7§0%1[@en ooled and taken up in water The mlxture was
oxy eny -2-car onéj ammorj -quinoline-6-carb oxFy ic acid

b@ww@@qwe&wan@ewﬁhe o4 T ERRBIIS SPARE ReEroslgitastRg W
Def(fis naeithiae A g B yiviplengihesear ostid)cahsno] deitineiarBe g fiown
a&\qwzﬂ'@ gatendy SURIRoMEtExt step without purification. *H NMR (selected

O et OXy A, eI RNG Y G PRI A0 1 1), 7.50 (0, 1 1), 741 (g, 2 H),

7.26 (d, 2 H), 4.08 (q, 2 H), 1.36 (s, 9 H), 0.94 (t, 3 H).
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2-[(4'-tert-butyl-6-methoxybiphenyl-2-carbonyl)-amino]-quinoline-6-carboxy
lic acid benzyl ester (by coupling with
4'-tert-butyl-6-methoxybiphenyl-2-carboxylic acid) 10 The following

wihtaoxesiates were prepared from the corresponding benzybesgtessoosoans7

manner similar to the preparation of the intermediate
2-[(4'-tert-butylbiphenyl-2- carbonyl)-amino]-quinoline-6-carboxylic acid:
2-[(4'-methylbiphenyl-2-carbonyl)-amino]-quinoline-6-carboxylic acid 15
2-[(4'-ethylbiphenyl-2-carbonyl)-amino]-quinoline-6-carboxylic acid
2-[(4'-propylbiphenyl-2-carbonyl)-amino]-quinoline-6-carboxylic acid
2- [(4 |sopropylb|phenyl 2 carbonyl) amlno] qumollne 6 -carboxylic acid
eiinte By eindEqainokuEackarboxyli¢ acid
2-[(4 ethoxyblphenyl -2- carbonyl) amlno] quinoline-6- carboxyllc acid 20
2-[(4'- |sopropoxyb|henyl -2-carbonyl)-amino]- qumollne -6-carboxylic acid
i fre-6-carboxylic acid
<6-carboxylic acid

2-[(4*-isopropyl-6-njethyl
biphenyl-2-carbor&)ydmiris]-quinoline-6-carboxylicfaci
2-[(4'-tert-butyl-6 LFi&;e’fhylblphenyl 2-carbonyl)- ammc‘i}qﬁmolme 6-carboxyli
c acid

2-(6- mé‘%t%c}/elzé [Etnﬂug)tgf blp%tth/llbépcpa?ggxy?C 0 %Wl)e%@m% ﬂuﬂl%ﬂﬁfésﬁ@m

oxylic

Mmh@ﬂm’ﬁh@fﬂﬂTﬁEéﬂ@BrﬁS}l-)Léﬁ?FﬁéTQi&?’Héﬁhéaédc‘é{%%%i}ﬁc"ﬁﬂl&“mm
%i@omm@%@mhwbm@amﬁmrmwmmm|mamener@am)wﬁc

i w d three times
f?t X‘etdetr? i ai ¢ O@ett%ﬂag}(?/ﬁbjﬁ%fr?;Iszdi)grbThe 0 xtur?noas Eﬁ\racte rboxy
Iiéff“acqt?f@@‘ W@rzmmegﬁ%ﬂﬁwﬁfd%%mﬁy@iﬁ 51% Q’L\WF%%
(&%f@dé@fﬂﬁfﬁd@ﬂ&ﬁ}&lﬁh\ﬂi@lﬁh&iﬁ-@@QM@&MW@F—%WW{SI%@%%%W ’

iGackd ﬁ@%ﬁ@@%@ﬁ@@Vh@@@WHﬁ@t@WéﬁmMaﬁ (ainPeapasatiaiiaf the title

Intermedi oh i d . %
SaRoe R BR SR
MgNDl-H—]o‘a_SEdm1H 741 (d.2H ZSGZH 1.29(s, @

Praparation of Intermediate 2-?(4’-tert-Butvtbishenvh.?-carbonvi)amino]quinoline-&

carboxviic acid benzy] esier

|

To solution of 2-aminoquinoline-8-carboxylic acid benzyl ester (25 g, 100 mmaot)
and 4-tert-butylbiphenyl-2-carboxylic acid (19.6 g, 70 mmol} in CH,Cls (500 mL; was
added 4-dimethylaminopyridine (2.77 g, 80 mmol) and 1-(3-dimethyiaminopropyl)-3-
ethylcarbodiimide hydrochloride (18.2 g, 100 mma!). The reaction mixture was stirred at

HoN
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10 H G-la.HCI PyBrOP (2.2 g, 4.78 mM), and N-Boc-phenylglycine (H,
1.2 g, 4.78 mM) were taken up in CH2CI2 (25 rnL) and cooled to O C.
N-Amylamine was added and the 15 resulting mixture was treated with

wiisapmepyiethylamine (2.5 mL, 14.3 mM). The mixture waspahoiseshi®oo1s7

warm to roorntemperatureend was stirred at this temperature for 2 h. The
mixture was diluted with EtOAc and washed with 1 N HCI, water and
brine. The organic fraction was dried (Na2S04), filtered and
concentrated. The product was purified by column chromatography
eluting with 1:1 EtOAc/hexanes to give 1.19 g, of 20 (S)-
2-amino-N-pentyl-2-phenyl-acetamide hydrochloride. The product above
wasrtadepetgivre Svofineeg tfeaNilEt initioxtunet sthangaipedN et ¢dbriclution.

?H&gﬁ{@é&b@ %}ﬂé%@é&%’im@ﬁ%ﬁ@ M%tmuﬁmﬁmgmemﬁmaﬁm@mw ;tﬂﬁiyers
rrea ungaer vacuum over

e IR e o SN S A
(@n72H) Wed BYAieR ) Ce'%qpmmmtggt@hgﬁbu(;{)@)vg@@ 5% to 30%
RETABRGRR4000167 80 (b) Preparation of

(S)-2-f(4'-Trifluoromethvl-biphenyl-2-caronyl)-aminol-quinoline-6-
carboxyllc acfld (pentvlcarbamovl-hen |- methé(l amlde~CF CFA I \, O gl\

\gbtbdulﬂmg BEid] HE ES5F- 1a2
2-[(4'-Trifluoromethyl- blphenyl-2-carbonyl)-ami 0]-quinoline-6-carboxylic

Lithium hydroxide monohydrate (3.5 g, 83.4 mmol) was added to a solution of 2-
[(4'-tert-butylbiphenyl-2-carbonyl}-amino]-quinoline-6-carboxylic acid benzyl ester (28.6
g, 55.6 mmol) dissolved in methanaol {220 mL), THF (110 mL) and water (83 mL). The
reaction mixture was stirred at room temperature overnight and then concentrated under
vacuum. The residue was taken up in water, and acidified using agqueous 8M HCI. The
title compound (20.0 g, 85%) was collected by filtration, washing with Et,O and drying

The following intermediates were prepared from 2-aminoquinoline-&-carboxylic
acid benzy! ester in a sirilar manner to the preparation of the intermediate 2-{{4'-tert-

putylbiphenyl-2-carbonyl)-aminol-quinoline-6-carboxylic acid benzyl ester:

2-{(4'-methylbiphenyl-2-carbonyl)-aminol-quinoline-6-carboxylic acid benzyt ester (by
coupling with 4'-methylbiphenyl-2-carboxylic acid)
2-[(4'-ethyibiphenyi-2-carbonyl}-aminoj-quinoline-G-carboxylic acid benzyl ester (by
coupling with 4'-ethylbiphenyl-2-carboxylic acid)

2-[(4-propyibiphenyi-2-carbonyl)-amincl-quinoline-B-carboxylic acid benzyl ester (by
coupling with 4'-propylbiphenyi-2-carboxylic acid)
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20

with CHZCI2 and washed with water. The CHnCk fraction was dried
(Na2S04), filtered and concentrated. The product was purified by flash
chromatography, eluting with 30% acetone in hexanes to give 1.36 g of

wSodsltdogrifluoromethyl-biphenyl-2-carbonyl) 15 PCT/IB2005/000167

amino]-quinoline-6-carboxylic acid .
(pentylcarbamoyl-phenyl-methyl)-amide as an amorphous solid. 'H NMR
(400 MHz, CDCI3) 5=8.24 (d, J =[ 1.4 Hz, 1 H), 8.21 (d, J = 9.1 Hz, 1 H),
8.03( dd,J=8.7, 1.7 Hz, 1H), 7.87 (ETJ =6.4Hz,1H),7.80(d,J=7.2
Hz, 1H), 7.71 (d, J =. 8.9 Hz, 1H), 7.65 - 7.33 (overlapping m, 12H), 5.77
(t, J=5.7 Hz, 1H), 5.63 (d, J = 6.5 20 Hz, 1H), 3.25 (dt, J = 7.1, 5.7 Hz,
2H), 1.44 9m, 2H), 1.25 (m, 2H), 1.17 (m, 2H), 0.83 (t, J = 7.2 Hz, 3H),

B SR EFR LM HeLR- E%%@ipma&raawim@ef&xmﬁy@s acid benzyl ester (by
-2-[(4 Trlfluoromethv- Ifiv %aZ carbon

(S
éﬁﬂﬁ'ﬂ]%t‘ﬁ%ﬂn@%’??ﬁ%’b?pﬁ PPt \ﬂ@gﬁé}amovl phenyl methyl)-amide

@P(ﬂl{fﬁéth'BﬂﬂbllQﬁ@mm&&bmﬁ@y&haﬁmy&% a:(asugtgjxqu; mlmﬁz;gamexwy
ic aci tylcar, e (100 mg), prepared as
ggellr' (?R %erfq%pg% R&/ l?th heating in a 7:1 mixture of
ethanol/water (20 mL). The mlxture WO 2005/080373
RGENBR605/0661,62-@ibwas-atiowéd i coettecroormytierage ey asdr (by
%g&g%gmsafteémgg}@%@]{pg A8hiReschelid was collected by filtration.
Yield 86 mg. Analysis of form A by fusion microscopy revealed a melting
event at an onset temperature of 179 C. 5 (d) Preparation of Crystalline

F:’dl(ﬁ‘rfBO@fR‘B)XQbeHeﬂ}ﬁrﬁa@ﬁ@ﬁfg{h@ﬁﬁﬁhéﬁ?p@@%@mw!C acid benzyl ester

apynelguinoline B-eashpuyliciaeid (e oiiearbamul-phenyl-miethvf)-amide
(S)-2-[(4'-Trifluoromethvl-biphenyl-2-carbonyl)-amino]- quinoline -6-carboxyl

ic acid (pentylcarbamoyl-phenyl-methyl)-amide (100 m red a
Erar e SRR ke

abetiyylicetai® ammmPammyhapamnemme was allowed to cool to
room temperature and stlrred at this temperature for 48 h. The solid was

e et el 78 %msn;igaﬁ%o&fe()énaa%ﬂ HUBA beny ester

I’OSCOp reve meﬁl vent N onset temperature of 1
caupling with 4'- methy%thsobtphenyi -2- carboxyhc acid)

2-[(6. 4‘~dimethylb‘:phenyi—Q-carbonyi)-amino]—qu%noline—ﬁ-carboxyiic acid benzyi ester
(by coupiing with 8, 4'-dimethylbiphenyl-2-carboxylic acid)

2—[(4’~isopropyl-6-methyibiphenyi-2-oarbonyi)—amino]~qui?}'oiine-e-carboxyiic acid benzyl
ester (by coupling with 4'-isopropyl-6-methylbiphenyl-2-carboxylic acid)

2-[(4'-tert-butyl-B-methylbiphenyl-2-carbonyl}-amino]-quincline-6-carboxylic acid benzyl

* ester (by coupling with 4-tert-butyl-6-methylbiphenyl-2-carboxylic acid)

2-[(B-methyi-4 -triftuoromethylbiphenyl-2-carbonyl)-aminol-quinoline-6-carboxylic acid

benzy! ester {by coupling with 8-methyl-4'-trifluoromethylbiphenyl-2-carboxylic acid)
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Alternative preparation of (S)-2-f(4'-Trifluoromethvl-
bibhenvl-2-carbonyl)-aminol- ouinoline-6-carboxylic acid
(pentylcarbamovl-phenyl-methyl)-amide (a) Preparation of Intermediate

wr ShsyRrpingline-6-carboxvlic acid benzyl ester 20 j~ 2) O (Ged)rRios/oo0167

1,1'-Carbonyidiimidazole (51.56 g, 0.318 moles) was added to a slurry of
6-quinoline carboxylic acid (50 g, 0.289 moles) in 2-methyltetrahydrofuran
(500 mL). The reaction mixture was then heated to 40C to 45C and held
at that temperature for two to six WO 2905/080373 PCT/IB2005/000167
82 hours. The reaction mixture was then cooled to 20C to 25C, and benzyl
alcohol (34.39 g, 0.318 moles) was added. The reaction mixture was then

Qﬂf(@,‘d’fefnﬂéﬁw@cﬂtﬁpM(&&b%@ytp%@}@ﬁmwmedrsum?%rzﬁywmﬁer |
H ] i 00 mL), and an
?&u%éﬁ%ﬁ%&@ﬂ%%ﬁ%%@%ﬁﬁ%wggé%?laglg%{ 72.23 g, 0.274 moles)

of the resulting benzyl ester product (B-2) was assumed for the reaction
shjiftiontibhe 2-msthyidtetesty Srofirany kasithe nuiisilecedaormiahioadd grnzyl
Wit b2-dighirsasthanade dinal arsratipnamiumastide Rl To the
reaction mixture was then added 2-methyltetrahydrofuran (1,100 mL),
phthalic anhydride (105.76 9, 0.714 moles), and urea hydrogen peroxide
Golriprest-puty 1B He haabiphelys - qaiecra i LOWIGHRE NS trRnisAtEl
fosr24) 136 (BoutsBindAGHa 25E bTig e egastiopmeit e svasilvestiadided
aqueous sodium thiosulfate (900 mL) and 2-methyltetrahydrofuran (360 .
mL), and the whole was then stirred for 1 hour at 20C to 25C. An aqueous
solutior] & "I RS W sdiRkss, e RISBAET TIPS WS SRpREARGN=Y! =sters
ongamis aeckajige outh tayrersr sierect theantaete ditie Brighintcbyibwhenthén -
Washeohiwaitioesimginas-aaueams dsolution of NaHCO3 (1,825 mL,
725 mL) and once with an aqueous solution of NaCl (365 mL). The
organic product layer was then vacuum concentrated, and the reaction
solifemstiriesrdrigeeriot Amicdce b L MRRPVIRAAE of 260 mL. To
the resulinghteqctioarshiyy- wasdddedine>anad 4502 mid and the
QO AHEES SHOle 10 A 0B stled fpr dip 8 hours. The
uct (C-2

was collected by filtration S73.15 1032%95‘[% ie(ld),

(0]
2-{(4'-isopropylbiphenyl-2-carbonyl-aminol-quinofine-~ oxylic acl

2-[(4'-methoxybiphenyl-2-carbonyl)-aminol-quincline-6-carboxylic acid
-[(4'-ethoxybiphenyl-2—carbonyl)—amino]-qutnoline-@—carboxylic acid
[{(4'-isopropoxybiphenyi-2-carbonyl)-amino}-guinoline-B-carboxylic acid
[{4'-tert-butoxybiphenyl-2-carbonyl)-aminoj-quinoline-8-carboxylic acid
[{4'-methylthiobiphenyl-2-carbonyl }-aminoj-gquincling-6-carboxylic acid
8, 4 -dimethylbiphenyl-2-carbonyi}-aminoi-quinoline-6-carboxylic acid
4'-isopropyi-8-methylbiphenyi-2-carbonyl}-amino}-quinoiine-6-carboxyiic acid

4'-tert-butyl-8-methylbiphenyk-2-carbonyl)-amina}-quinoline-G-carboxyiic acid

8, 4-dimethoxybiphenyi-2-carbonyl )-aminol-guinoline-6-carboxylic acid-

2
2.
2-
5.
2.
2-
2.
a.
2.
2-[(6-methoxy-4'-methylbiphenyl-2-carbonyi)-amino]-quinoline-6-carboxylic acid
2.

{
I
[{
[(B-methyi-4 -triftuoromethytbiphenyi-2-carbonyl}-amino}-quinoline-8-carboxylic acid
[
[{
if

4 -tert-butyi-8-methoxybiphenyl-2-carbonylj-aminc]-quinoline-6-carboxylic acid
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Intermediate (B-2):'H NMR (selected signals, DMSO-c16) 6 = 9.00 (dd, 1
H), 8.73 (d, 1 H), 8.60 (d, 1 H), 8.23 (dd, 1 H), 8.11 (d, I H), 5.41 (s, 2 H)
Product: (C-2) 1H NMR (selected signals, DMSO-d6) 8 = 8.79 is, 1 H),
W 6Q4fsdstd), 8.61 (d, 1 H), 8.25 (d, 1 H), 8.16 (d, 1 H), 5.43isyR4M)AR0167

WO 2005/080373 PCTQB2005/000167 83 (b) Preparation of
Intermediate 2-Amino-auinoline-6rcarboxvlic acid benzvl ester 0 HZN (N
/ N'1(C-2) (D-2) 05 To a solution of 1-oxy-quinoline-6-carboxylic acid
benzyl ester (114.29 g, 0.409 moles) 1f 1,2-dichloroethane (1,368 mL)
was added p-toluenesulfonyl chloride (109.24 g, 0. 573 moles). The
reaction mixture-was stirred for one to four hours at 20C to 25C. In a
separate reactor, triethylamine (135 04 % 1.334 moles) was added to a
slurry of ammonlum chlorlde (65 eZ 7 moles) in

st A a . 5

qa@dﬁfmmwpa@@ Fﬁb’@z@}i@ky esulfonyl chlorlde solutlon was then
added over three to four hours to the ammonium chloride slurry which
wasrpimbainest ptedhédtas 5. Theeantiminiztonenyvescstinedefovdideioride
16 hours at -10C to -5C, and product obtained by filtration. The product

was then slurried in water (1,150 mL) for 8 to 16 Jours at 20C to 25C and
isolated by filtration 154062.33 g,B@E%M@L%eH NMIR (DMSO-dg) 8 =8.32
(d, 1 H),8.03 (d, 1 H), %(ddEN-DHW48Z32 rigs_of m, 6 H), 6.87 (s,
2H),6.78(d, 1 Hf 34 s, 2 HYPBRH Preparigc’gonoof Intermediate
2-Amino-auinoline-6-carboxylic acid potassium salt 0 O OK N H2N N

(D-2) H ' M G-1a.HC!

PyBrOP (2.2 g, 4.78 mM), and N»Bocuphenyigiycilne (H, 1.2 g, 4.78 mM) were
taken up in CH.Cl, (256 mL) and cooled to © °C. N-Amylamine was added and the
resulting mixture was treated with diisopropylethylamine (2.5 ml., 14.3 mM). The
mixture was ali'owéd to warm-to room temperature ‘and was stirred at this temperature
for 2 h. The mixture was diluted with EtOAc and washed with 1N HCI, water and brine.
The organic fraction was dried (Na.80,), filtered and concént{aied. The product was
purified by column chromatography eluting with 1:1 EtOAc/hexanes to give 1,19 g, of
(8}~ 2-amino-N-pentyl-2-phenyl-acetamide hydrochloride.

The product above was taken up in 5 volumes of 4N HCI in dioxane and stirred
at room temperature for 30 minutes. The solution was concentrated to a foam and dried
under high vacuum overnight.

"H NMR (400 MHz, CD30D) & = 7.48 {m, 5H}, 4.88 (s, 1H}, 3.25 (m, 1H), 3.15 (m, 1H),
1.45 (m, 2H), 1.24 (m, 2H), 1.17 {m, 2H), 0.38 {t, J = 7.1 Hz, 3H}
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A mixture of 2-amino-quinoline-6-carboxylic acid benzyl ester (15.63 g,
0.0562 moles), 25 2-propanol (235 mL), water (15.6 mL) and potassium
hydroxide (6.3 g, 0.112 moles) WO 2005/080373 PCT/IB2005/000167 84
wyasiheated to reflux, 80C to 85C, for 2 to 4 hours. The reachep misidifRois?
was then cooled to 20C to 25C, vacuum concentrated (volume of 160
ml-) and granulated at 20C to 25C for 8 to 16 hours. The product was
isolated by filtration (12.08 g, 0.0534 moles, 95% yield). 5 'H NMR
(selected signals, D20) 3 =7.86 (d, 1 H), 7.75 (dd, 1 H), 7.66 (d, 1 H),
7.20 (d, 1 H), 6.50 (d, 1 H) (d) Preparation of Intermediate
2-Amino-ouinoline-6-carboxylic acid pentylcarbamoyl-
henybanstbry B adielel STRHI-bQHhIAib R BNITRING PR
I,HRQ. 2-A8M gﬁ@pllne -6- carboxyllc aC|d
potassium salt (5. isplaced with tetrahydrofuran
(4x100 mL) by concentratlon under vacuum 15 (final reaction volume 105

mde). 1-(3-Dimethylaminopropyl)-3-ethyl-ca iimide hydroc ide (5.33
.0195 molespwas addedyta;the tetrahy uran SO|UtIO ang the
tion stirred 81 to {0 60 minute a 20 | was

(S ino-N-pent ‘ ~ace e sulfonlc acid

BT, Pk,

) 2-amino- N*faéntyl 2- phenyl -acetamide
(0.97 990044 moles), and the treaction 20 mixture was stirred for 12 to
24 hours at 20C to 25C. The tetrahydrofuran was displaced with ethyl

acetate%([}%%«l@{ath(wo%@@ng AL, fi%H{%@ﬁ?l)@%ﬁPquﬁfﬁ@ﬁwﬁl@égﬁbxyhf acid (F
concentration Iclen W na
Q&%n&)%g(fﬁ%qf r?%l%ﬁﬁ? r(r? xtUPe v§ Ume 2 ﬁ%ke egg%ufs1 SO |u&% ?é)) aé

iarbdhetel (P50 -anetaifedrosaitsiss (&.0u9: @é}%@@%ﬁméwb'”ed
apidesktethe pthyFagetateisolutio maassthastheke dveith 25 sstirmeg étnyRatoird:

gﬁgcfh’i% i 5&%9&@8&%%@%&%{% ¥8rr%m0vm@9wr%q~gsa@med

e aqueo S an anic filtrate

pi b e T

pretloeicoldion \Was product was purified by flash chromatography, eluting with 30%
acetone in hexanes to give 1.36 g of {$)-2-[(4 -triflucromethyl-biphenyi-2-carbonyl}-
aminol-quinoline-6-carboxylic acid (pentylcarbamoyl-phenyl-methyl)-amide as an
amorphous solid,

' NMR (400 MHz, CDCly) 6 = 8.24 ( d, J =] 1.4 Hz, 1H), 8.21 (d, J = 8.1 Hz, 1H), 8.03 (
dd, d = 8.7, 1.7 Hz, 1H}, 7.87 (d, J = 6.4 Hz, 1H), 7.80(d, J=7.2 Hz, 1H), 7.71(d, J =
8.9 Hz, 1H), 7.65 — 7.33 (overlapping m, 12H), 5.77 {t, J = 5.7 Hz, 1H), 563 (d, ] = 8.5
Hz, 1H), 3.25 (dt, J = 7.1, 5.7 Mz, 2H), 1.44 9m, 2H), 1.25 (m, 2H}, 1.17 (m, 2H), 0.83 {4,
J = 7.2 Hz, 3H), ESMS 839 (m+1)

{c) Preparation of Crystalline Form A of (8)-2-[(4"-Triflucromethyi-biphenyl-2-carbonyi}-

amino]-quinoline-6-carboxylic acid (pentylcarbamoyl-phenyl-methyl}-amide.
{8)-2-[(4’-Triﬂuoromethyi-biphenyi-2-carbonyt)—amino]-quino!ine-@-carboxylic acid
(pentylcarbamoyi-phenyl-methyl)-amide (100 mg), prepared as described in Example

1(b), was dissotved with heating in a 7:1 mixture of ethanol/water (20 mL). The mixiure
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WO 2005/080373 PCT/1B2005/000167 85 displaced at atmospheric
pressure with ethyl acetate and the product was isolated as an ethyl
acetate solution with a yield of 90% assumed (6.86 g, 0.0176 moles). 'H
wW¥MR{sqjeated, signals, DMSO-d6) S = 8.65 (d, 1 H), 8.24 @@TJ}EQO@?}&%W;
(d, 1 H), 7.49(t, 1 H), 7.39 (t, 1 H), 7.34-7.23 (series of m, 5 H). 5
Preparation of -
(S)-2-1(4' Trlfluoromethyl biphenyl- Zé:arbonyl) -aminol-ouinoline-6-
carboxylic acid (pentyicarbamoyl- phenyl methyl)-amide CF3 CF3~*H \ U
HN CF3 /\\HNHvV ONN H 10 A mixture of
4'-trifluoromethyl-biphenyl-2-carboxylic acid (7.03 g, 0.0264 moles), ethyl
neetatevENaTicpln dobl terapsunyldiamicdireté 44128 [ge T2BRe R HES fwhke
&%t@g QotYe%%J%ﬁ@%f%s" %@ @gw@ then cooled to 20C to 25C and

ded to the efhyl' acetate solution of the poguingli ive
%B?EY R |F?r§féb VB EC RS e st (})]n dr%ﬁx tre \%/gégﬁlegﬁgg?ég%c to

BOQ4atre5itd73IS hours. Ethyl acetate 15 (70 mL) was added and the
whole was washed three times with water (3 X 210 ml). ReS|duaI water in

ks 95?9!%?810' &1 2MOPRASSISRE
| ‘ ce vth _ZugthnoI (Alnal

the reasum Qlu'friluwam‘tm@%mﬁnyiv’&&@réddﬁéawmé"ﬂ@m@n%Wﬁxym acid

fél&ﬁ%ﬁc%%@ﬂer%ﬁ@ ﬁ%tﬁyipaﬂ:@d'@‘}h‘@ﬁ m&e peaduset sasisalaieth Brample
Itration ie select

15578 S B TSP MR 0

Bregmigurd ‘(’%‘e??é&"ﬁﬁ* to $9p! PTWW%%@%% %?‘H‘*‘ff% sah %er‘BE}e’ ure for

ﬂ@Wd%éﬂéBlam@@ aneocitferentialiscariridg €algrimetry showed the

%Js% 5? form B by fusion microscopy reveated a melting event at an onset

temperature of 187°C. -

A!ternative 'Drebaration of '( 8)424[( 4’-Tr'if'iubrorﬁe{ﬁ\}f—Biéhénﬁ/l-charbonvlS—amino]-

auinoling-6-carboxylic acid ( pentv!carbamovlfphenv}fm-ethvi)—amide

{a) Preparation of intermediate 1.0Oxy-guinoline-6-carboxvlic acid benzyl ester

. O
R s &
(r;* 0 — 0
(B-2) (l)_ (C-2)

1,1"-Carbonyldiimidazote (51.56 g, 0.318 moles) was added to a sturry of 6-quinoline
carboxyiic acid (50 g, 0.289 moles) in 2-methyltetrahydrofuran (500 mL). The reaction
mixture was then heated to 40°C to 45°C and held at that temperature for two {0 six
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be crystalline form A The compounds in Table 1(a) were prepared using
procedures analogous to those described above for the synthesis of the
compound of Example | using 10 appropriately substituted starting

whalgdalsdnermediates which are available commercially, @8?/%‘55’0%@01(7
manner analogous to the methods described above for other

intermediates, or prepared using procedures known to those of average
skill in the art. WO 2005/080373 PCT/IB2005/000167 87 Table 1(a) Ex.
No. Compound Name HPLC ESMS C&c Retention time (m+1) MW (or
selected NMR signals 2 (S)-2-[(4'-trifluoromethyl-biphenyl-2- 2.70 569 568
carbonyl )-amino]-quinoline-6-carboxylic acid carbamo I- hen I-meth |

ﬁéﬂ!@fﬁéﬁﬁ[&f&(ﬂwgmﬁgﬁﬂ s&tehlé@wl%% @?Jz%ﬁ@ 283 b@?ﬁﬁ%ﬂa@mi

IC.QCl e carpba e |

3% ?(%gtr%‘ sSR! &ty ?ﬁ/l- _ezrgéc nbye Ras %n St %F‘!H % 18

m@@ygoaﬁﬁn@‘p@mmaeh@am&@yﬁ@wamwﬁhéﬁyﬁ@, 209 Wisludh GROUS

(sathams ﬂaimetbs I 3amind.a & R déd=biif ueraroe tiiiphesy ki) 262564 Jield

?‘9 2 a%ﬂ@ﬁy [Eéng t Fb%hﬂ%?% EEP%%QP&S%& (B-2) was assumed for the
et -car

ethy amoyl)-phen 1 -amide 6

(Sp2! Tmsqwraarér@tﬁw l&ig W@zaez@%ﬁwnc%{m@ﬁw under vacuum with
Irandicabrgeinatine Grearerylicracitifaief it anbafolfieplesjdmmettyl-was

then added 2-methyltetrahydrofuran (1,100 ml), phthalic anhydride (105.76 g, 0.714
moles), and urea hydrogen peroxide complex (44.16 g, 0.469 moles). The resulting
slurry was then stirred for 24 to 36 hours at 20°C to 25°C. To the reaction mixture was
then added agueous sodium thiosulfate (800 mL) and 2-methyltetrahydrofuran (360 .
mL), and the whole was then stirred for 1 hour at 20°C to 25°C.  An aqueous solution of
2N HCl was added, the reaction mixture was stirred and organic and aqueous layers
were separated. The organic layer was then washed two times with an agueous
‘solution of NaHCO; (1,825 mL, 725 mL) and once with an aqueous solution of NaCi
{385 mL}. The organic product' layer was then vacuum concentrated, and the reaction
solvents were axchanged for ethyl acetate to a final volume of 280 mL. To the resulting
reaction slurry was added hexanes (450 mL) and the reaction mixture was cooled to 0°C
to 5°C and stirred for 3 fo 8 hours. The produé% {C-2) was collected by filfration (73.15 g,
95% vyield),

intermediate (B-2). 'H NMR (selected signals, DMSO-dg) & = 9.00 (dd, 1 H), 8.73 (d, 1
H), 8.80(d, 1H), 8.23(cd, 1 H), 811 (d, 1H}, 541 (s, 2H)

Product: (C-2) "M NMR (selected signals, DMSO-dg) &= 8.79 (s, 1H), 8.69 (d, 1 H),
8.61(d, 1H), 8.25(d, 1H), 8.16 (d, 1 H), 542 (5, 2 H)
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amide 7 (S)-2-[(4'-trifluoromethyl-biphenyl-2- 2.48 611 610 carbonyl
)-amino)-quinoline-6-carboxylic acid (phenyl-propylcarbamoyi-methyl)-
amide 8 (S)-2-[(4'-trifluoromethyl-biphenyl-2- 3.00 653 652 carbonyl

whaiiiedpauinoline-6-carboxylic acid (dipropylcarbamoyl-phegy @@tk v00167

[)-amide 9 (S)-2-[(4'-trifluoromethyl-biphenyl-2- 2.58 611 610
carbonyl)-amino]-quinoline-6-carboxylic acid (isopropylcarbamoyl-phenyl
meth I)-amide 10 S)-2-[(4'-trifluoromethyl-biphenyl-2- 638
carbonyl)-amino]-quinoline-6-carboxyfi¢ acid [(ethyl-isopropyl-carbamoyl)
phenyl-methyl)-amide 11 2-[(4'-trifluoromethyl-biphenyl-2- 624 carbonyl
)-amino]-quinoline-6-carboxylic acid (butylcarbamoyl-phenyl-methyl)-

AN VR IME 2088 BRCTARABORIRON LT c&B dxxtidNeiCampousdr
Name HPLC ESMS Calc Retention time (m+1) MW (or selected NMR
signals) 12 (S)-2-[(4"trifluoromethyl-biphenyl-2- 3.05 639 £38

carbonyl)-antino]-q u i no | i ne-6-c arboxyl'i s acid
! d-carbamoyl)-phenyl- meth | -amjde o7
# [(4Friflugrom@thylbiphdnyl-2- 652 5. P |
=~ ‘ HoN NT
(

D-2)

N+ .
i (C-2) o
I8

To a solution of 1-oxy-quiholine-6~carboxyiic acid benzyl ester (114.29 g, 0.409 moles)
in 1.2-dichioroethane (1,368 mL) was added p-toluenesulfony! chloride (108.24 g, 0.573
moles). The reaction mixture was stirred for one to fer hours at 20°C to 25°C. Ina
separate reactor, tristhylamine (1356.04 g, 1.334 molés) was added to a shurry of
ammonium chiorids (65.63 g 1.227 moles) in 1 2-dichloroethane (342 mL}. The
ammonium chloride slurry was then cooled to =5°C to ~10°C. The p-toluenesulfonyl
chloride solution was then added over three to four hours to the ammonium chloride
slurry which was maintained at —10°C o ~6°C. Thé reaction mixture was stirred for 8 to
16 hours at —10°C to —5°C, and product obtained by filtration. The product was then
siurried in water (1,180 mL) for 8 to 16 hours at 20°C to 25°C and isciated by filiration
(62.33 g, 55% vield). |

TH NMR (DMSO-ds) &= 8.32(d, 1H), 8.03(d, 1H), 7.97 (dd, 1 H), 7.48-7.32 (series
of m, 8 H), 6.87 (s, 2 H), 6.78 (d, 1 H), &34 (s, 2H)

(c) Preparation of Intermediate 2-Aminc-guinoline-6-carboxylic acid potassium satt

O

O
= OK
® N —_—
= (D-2) HoNT N7
HZN & -

A mixture of 2-amino-guinoiine-8-carboxylic acid benzyi ester (15.63 g, 0.0662 moles),
2-propano! {235 ml.), water (15.6 mL} and potassium hydroxide (8.3 g, 0.112 moles)
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15

carbonyl)-ami no}-qui noline-6-carboxylic acid
[(butyl-ethyl-carbamoyl)-phenyl- meth -amide 14
2-[(4'-trifluoromethyl-biphenyl-2- 652 carbonyl
whagassidinoline-6-carboxylic acid [(butyl-ethyl-carbamoyhphassmai
-amide 15 (S)-2-[(4'-trifluoromethyl-biphenyl-2- 2.87 625 624
carbonyl)-ami no]-q uinoline-6-carboxylic acid (isobutylcarbamoyl-phenyl-
meth |)-amide 16 2-[(4'-trifluoromethyl- glphenyl -2- 2.85 639 638
carbonyl)-amino)-quinoline-6- carboxyﬁ acid
(pentylcarbamoyl-phenyl-methyl) amide 17
(S)-2-[methyl-(4'-trifluoromethyl- 652 bi phenyl-2-carbonyl )-amino]-q
uiashaeca-carioxyhe° acid {Féntypicatbaroyls. phienydatiathyikbmeidas 180
(c%&%o[r%%%& (éz@rd&ug)gemﬁﬂaxhc@ﬁ@aw M@o@a@mnyg wanaaligunel i

ne- 6-carboxylic acid [(meth -pen car thI 'd
S bR R TS hareiird SR (28R s
carlsenyHanfito}-quinoline-6-carboxylic acid [(methyl-pentyl-carbamoyl)
hennietbelcasaidr s (B) - [§4=-trilaqromeihyl-tipbeny H2- 280856654 20
&%E yI )@%ggnp]H umoline-6-carboxylic acid

entylcarbamoyl)- hen I-methyl -amide 21
(S)-2- [(4' trifluoromethyl-biphenyl-2- 653
(d) Preparation of Intermediate 2-Amino-guinoline-8-carboxylic acid pentvicarbamoyi-

phenvi-methyl}-amide

SO3H

Nooad %,W oot

Residual water in the 2-amino-guinoline-6-carboxylic acid potassium salt (5.0 g, 0.0221
moles) was displaced with tetrahydrofuran (4x100 mL) by concentration under vacuum
(final reaction volume 105 mL.). 1-(3-Dimethytaminopropyl}-3-ethyt-carbodiimide
hydrochioride (5.33 g, 0.0195 moles} was added fo the tetrahydrofuran solution and the
reaction sturry for stirred for 15 to 60 minutes at 20°C to 25°C. To this was added (S)-
2-amino-N-pentyi-2-phenyl-acetamide benzene sulfonic acid (7.32 g, 0.0195 moles) and
{S)- 2-amino-N-pentyl-2-phenyi-acetamide (0.97 g, 0.0044 moles), and the treaction
mixture was stirred for 12 to 24 hours at 20°C to 25°C. The tetrahydrofuran was
displaced with ethyl acetate (3x100MI) by concentration under vacuum. After the final
concentration, to give an oil, sufficient ethyl acetate was added to obtain a sclution (final
reaction mixiure volume 260 mL). Agueous sodium bicarbonate (250 mL) and activated
carbon (5.0g, Darco G-60) were added to the ethyl acetate solution and the whole was
stirred for 2 to 3 hours at 20° to 25°C. The mixture was filtered to remove activated
carbon and the aqueous and organic filtrate layers were separated. The organic iayer
was washed twice with water (2 X 100 mL). Residual water in the product solution was
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ih

carbonyl)-amino]-quinoline-6-carboxylic acid
(hexylcarbamoyi-phenyl-methyl) amide WO 2005/080373
PCT/1S20051000167 89 22
wolneshdidrfluoromethyl-biphenyl-2-carbonyl)-amino]- 3.3 666-8960s/000167
quinoline-6-carboxylic acid [(cyclohexyl-methyl carbamo I)- hen I-meth |
-amide 23 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 3.43 680
679 quinoline-6-carboxylic acid [(cyclohexyl-ethyl carbamo | - hen I-meth |
-amide 24 (S)-2-[(4'-trif|uoromethyl-biﬁﬁenyl-z-carbonyl)-amino]- 3.23 665
664 quinoline-6-carboxylic acid [(cyclohezylmethyi-ca rbamo | - hen
I-meth | -amide 25 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-
2igfi£e8 sodmguinelinerbsearbenylicrgrit{kenzyit arbamaydt phengdianstias an
i 284Seid ilong m&tﬁbﬂ/béggﬁﬂé!&ﬁ%eowé%@waeb 3.22 673
uinoline-6-carboxylic aci enzyl-methyl-carbamo en |- thé‘é
ST SRR oL AR PG A oAbl /5 G 62
quiaagline-§-cab axylid)at BHB32@texaepyirolidinil-yi) ro- Icarbamo f- hen
i-meth | -amide 28 (S) -2-[(4'- trlfluoromethyl biphenyl- 2 carbonyl) amino]-

: Sl fEMEaY |- (pyridin-3 Icarbamo
trlfluoromethyl biphenyl-2-car [)-amino]-
rboxﬂlc acid [phenyl- (2 pyr|d|n eth

A mixture of 4 -trifluoromethyl-biphenyl-2-carboxylic acid (7.03 g, 0.0264 moles), ethyl
acetate (70 mL) and 1,7 -carbonyidiimidazole (4.28 g, 0.0264 moles) was heated to
75°C to 80°C for 3 to 6 hours, then cooled to 20°C to 25°C and added to the ethyl
acetate solution of the Z-aminoguinoline derivative obtained in Step (d) above. The
reaction mixture was heated to 75°C to 80°C for 115 to 135 hours. Ethyl acetate

(70 mL) was added and the whole was washed three times with water (3 X 210 ml).
Residual water in the reaction mixture was disptaced at atmospheric pressure with ethyl
acetate, then the sthyl acetate was displaced with 2B ethanol (final reaction volume 100
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31 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 3.05 673 674
quinoline-6-carboxylic acid [phenyl-(2-pyridin-4-yl eth Icarbamo I)-meth i
-amide WO 2005/080373 PCT/IB2005/000167 90 32

wSodslédostrifluoromethyl-biphenyl-2- 2.86 624 625 PCT/IB2005/000167

carbonyl)-amino]-quinoline-6-carboxylic acid
(2-ox0-1-phenyl-2-pyrrolidin-1-yl eth | -amide 33
(S)-2-[(4'-trifluoromethyl-biphenyl-2- 3.17 638 637 carbonyl)-ami
no}-quinoline-6-carboxylic acid (2- oxog-fi-phenyl 2-piperidin-1-yl-ethyl)-

amide 34 (S)-2-[methyl-(4'-trifluoromethyl-biphenyl-2- 650 carbonyl
)-amino}-quinoline-6-carboxylic acid :
Rroxvelihenylich pipeyidiatdryieshyl)r wasidedds, and the mixture was stirred at

@@té(%' ‘Ef%PM?éWJLPéP*ﬂﬁQ}Sh%u@r%%56‘%9:%8 bw hom (5.18 o, 53% yietd)

)-amlno qumome- -carb oxy ic acid (2-mor -2-0X0-1-phen

Ren P K Pt ey AU AL A e %laﬁo%%
YBarnidp]-guinsltetc1daybéxylie acid[2x(dsethyl-pipérazin?2§ljserexof m, 13

hen feth L saRudg R 4ct8) arimmibrifr tilarpnativhkbinheawsd-1898roduct to

arbonyl amlno -quinoline-6-carboxylic acid

(225655 KR 2t (4-propyl-piperazin- 1-yl)-ethyl]-amide 38

(S)-[2-Phenyl-2-((2-[(4'-trifiuoromethyl- 5.72 (d, 1 H); 641 640.6

biphenyhg-gabemydsin il ialisne frefbdd(Bing bicedures analogous to
GRIBODYIAMINURGRYARINGARSHCAHId 24 dSnd Sk xample 1 using

appropriately substituted starting materials/intermediates which are available

commercially, prepared in a manner analogous to the methods described above for -

other intermediates, or prepared using procedures known to those of average skill in the

ar,



methyl ester 39 (S)-{Methyl-[phenyl-({2-[(4'- 6.12 (d, 0.8 655 654.6
trifluoromethylbiphenyl-2-carbonyl)aminol- H); 5.86 (d,
quinoline-6-carbonyl}-amino)- 0.2 H); 3.72 acetyljamino}-acetic acid
wosiybRster (s, 2.4 H): 3.54 (s, 0.6 H); 3.03 (s, 0.6 H); 2.96d 20167
(S)-3-[2-Phenyl-2-((2-[(4'- 5.57 (d, 1 H); 655 654.6
trifiuoromethylbiphenyl-2-carbonyl)amino]- 3.60 (s, 3H) qu i
noline-6-carbonyl}-amino)acetyl a mi no}- roionic acid methyl ester 41
(S)-4-f[2-Phenyl-2-((2-[(4'- 5.69 (d, 1 &); 717 716.7
trifluoromethylbiphenyl-2-carbonyl)amino]- 4.53 (t, 2 H);
quinoline-6-carbonyl}-amino)-acetylamino]- 3.89 (s, 3 H) methyl)-benzoic
acid methyl ester WO 2005/080373 PCT/IB2005/000167 91.42 -

(S)-4-({Methyl-[phenyl-({2-[(4'- 6.0 7 806.8
trifluoromethylbiphenyl-2- carbonvlf ﬁ:ﬂgﬂnﬁ?

amin H\

RQ?(Q

quirtoMfe-6-

acid benzyl
6.08 (m, 1 1

carbonyl) SAMBRARLNAmino)- 2 H: w hyl)-
ester (s, 0.9 H); 2.85 2.1 H 43 (S)-44( lﬂf
31 730.7: trifluoromethylbiphenyl-2-¢

9@«%\3]0

H); 3.4

M

Caic
MW

)0

(5, qginolin
methyl)-ben
(S)-4-[2-Phe

e O eTR Ry URFONSAGRYEnIaIN O] -
zeithaeit-ersitiol estel(s,cecsr k)R89 2.1 H 44

=lavlé2€(¢23tﬂ’ﬂ0y4j¥$¥¢dﬂ smefnh-Fautig

3H); 2%

569

668

quinoline-6-

trlfluo?omethy%éﬁ@nﬂf%a%ﬁhwl’ﬁhﬁ%%% 'ﬁé

amdgrryl m%% enyﬁ%

amide

.06 (s277 .

583

580

2-[{4'-trifluoromethyl-biphenyl-2-
carbonyl)-amincl-quinoline- 6-carboxylzc
acidiphenyi~(2,2 2-trifluoro-
ethyicarbamoyl-methyl]-amide

2.85

651

650

(8)-2-{{d4'-trifluoromethyl-biphenyl-2-
carbonyl)-aminoj-quincline-G-carboxylic
acid [(ethyl-methyl-carbamoyl}-phenyl-
methyil-amide

2.52

611

610

(S)-2-[(&-wrifluoromethyl-biphenyl-2- "~
carbonyl}-amino}-quinoline-8-carboxylic

acid {(diethylcarbamoyi-phenyl-methyl}- |

amide

2.52

625

624

(8)-2-[(4'-trifluoromethyi-biphenyl-2-
carbonyl}-aminol-quincling-6-carboxylic
acid (phenyl-propylicarbamoyl-methyl)-
amide

2.48

611

610

(8)-2+[{4"-trifluoromethyl-biphanyl-2-
carbonyl)-amino}-quinoline-8-carboxylic
acid (dipropylcarbamoyl-phenyl-
methyt)-amide

3.00

653

g5z

(8)-2-[(4"-trifluoromethyi-biphenyl-2-
carbonyl}-aminoj-quinoline-6-carboxylic
acid (isopropylcarbamaoyi-phenyl-
mathyl)-amide

2.58

611

610

10

S)-2-{(4'trifluoromethyi-biphenyi-2-
carbonyl}-aminoj-quinoline-G-carboxylic
acid [(ethyl-isopropyi-carbamoyl)-
phenyl-methyl]-aride

638

L

2-[(4trifluoromethyl-biphenyl-2-
carbonyl)-aminoj-quinoline-6-carboxyhc
acid (butylcarbamoyl-phenyl-methyl)-
amide

624




butyric acid benz | ester 45 (S)-4-[2-Phenyl-2-({2-[(4'- 669 668.7
trifluoromethylbiphenyl-2-carbonyl yamino] qui
noline-6-carbonyl}-amino)-acetyiamino]- butyric acid methyl ester 46
W(Sjgas[dﬁjﬂjifluoromethyl-biphenyI-Z- NMR: 6.13 691 690.7 pcraB2005/000167
carbonyl)amino]quinoline-6-carboxylic acid (d, 0.3 H);
{[(4-fluorobenzyl)methyl- 6.07 (d, 0.7 carbamoyl]phenylmethyl}amide H);
2.90 (s, 0.9 H); 2.85 is, 2.1 H); The compounds in Table (Ib) were
prepared using procedures analogousgfb those described above for the
synthesis of the compound of Example 1 except that 5 compound (F-1
b2) was used in place of compound (F-1a2) as the starting material. WO

20BRIGRD3 7B PCTIIB200EeHE ame Table 1(b) Ex. NBLEOMpOUESMS | Calc
Name ESMS$ (M+1)Calc M H NMR 47 (S)-2-[methiRb{d{i@54i663 (406 1) | MW

MHz, CDCI3) 8 = 8.18 (s, rifluoromethyl-biphenyl- {¢4)s€es4eqt. Ji= 6.7 Hz,
Il—l\ 2-carbg n\ll\ :qmlnn'l 7.995 lr{rl J=88 138 -IVNM $'9na!si

qumd‘l?ne 6- mﬁ mls A c;-l;i-l;?; 1 7. 28 r%/bol?ty ty,- ﬂaﬁv) 638
711 (m 1H g{wq@gé ?\gé,,,b % ., ) carbamoyl)-phenylt
s, 1H), 6.07 an @4&@1@mers methyl -amide (2:1)[6.07 (d, J = §.7 Hz),

6.04(e5 = 7. Ozlrﬁ'zt),tﬂﬂbl:brcan@@wgsb&lﬂéanZ% (m, 1H), 3.01 and 2.94 irotamelr$52
(2s, 3H), 2. azammwg 8%irofauriergife- @—GBHPXS[HM -1.46 (m, 2H), 1.33 -

1.24 (m, 2H)? £ amoyl }-phenyi-
( methyl amldgml %LB .
14 - 2-[{4'-trifluoromethyi-biphenyl-2- 652

carbonyl}-aminol-quinoline-6-carboxylic
acid [{butyl-ethyl-carbamoy!)-phenyl-
methyl]-amide

15 {3)-2-[{(4'-trifluoromethyl-biphenyi-2- 2.87 625 | 624
carbanyl)-amino}-quinoline-6-carboxyhc
acid (isobutylcarbamoyi-phenyl-
methyl)-amide

16 2-[(4’-triflucromethyi-biphenyi-2- 2.85 632 | 838
carbonyl)-aminol-guinoline-8-carboxylic
acid {pentylcarbamoyl-phenyl-methyl)-
amide

17 (8)-2-imethyl-{4'-trifluoromethyl- 652
biphenyi-2-carbonyl}-amino}-quinoling-
6-carboxylic acid (pantylcarbamoyl-
phenyl-methyl)-amide

18 {S)-2-[methyl-(4'-trifluoromethyl- 666
biphenyl-2-carbonyl}-amino}-quinoline-
8-carboxylic acid {(methyl-pentyl-
carbamovl-phenyl-methyll-amide

19 (8)-2-[(4'-trifluoromethyl-biphenyi-2- 3.0 653 | 652
carbonyl}-aminol-quinoline-6-carboxylic
acid [(methyl-pentyl-carbamoyl }-
phenyl-methyl]-amide

20 (8)-2-{{4'-trifluoromethyl-biphenyl-2- 2.60 855 | 654
carbonyl}-amincl-quinoline-G-carboxylic
acid [{8-hydroxy-pentylcarbamoyl}-
phenyl-methylj-amide

21 (S)-2-[(4'-triftuoromethyl-biphenyi-2- 653
carbonyl)-aminol-guinoline-6-carboxylic
acid (hexvicarbamoyl-phenyl-methyl)-
amide




48 (S)-2-[methyl-(4'- 674 673 (500 MHz, CDCI3) S = 8.1 (s,

rifluorometh

yl-biphenyl- 1 H), 7.85 - 7.75 (m, 2H), 7.56

2-carbonyl)-amino]- (m, 2H), 7.45 - 6.65 (m, 18 H), quinoline-6-carboxylic

w3570 acid (benzylcarbamoyl- rotamers(approx 41;(}{,5}@&{5,0303 67
phenyl-methyl)-amide 5.835(d, J = 6.7 Hz), minor 5.57 (d, J =6.9

4.36 (m, 2H), 3.31 (s, 3H) 49 (S)-2-[methyl-(4'- 653 652 (500 MHz

CDCI3) 8 =

8.32 (s,
(m, 1H) 6.9 (brs,

rifluoromethyl-biphenyl- 1 H), 8.05 (m, 2h), 7.60 -
7.25 (m, 2-carbonyl)-amino)- 11H), 7:

quinoline-6-carboxylic 1 H), 6.09 (d, J = 7.0 Hz, 1 H), acid [(ethyl- propyl
3.40 (s, 3H), 3.35 (m, 2H), 3.23 carbamoyl)-phenyl- (m, 2H), 1.81 (m,
2H)), 0.91 (t, J "ethyl]-amide = 7.2 Hz, 3H)), 0.82 (t, J = 7.3 Hz, 3H 50

S)-24methy|-(d}-2689-1688o(b06 tMHzip D @B L 65080 R8N0 - 3.3 | 666 | 665
rlfIuoromethyhibrmh@?;fkﬁaﬂblfyxiﬂ'@aw @@@Wﬁﬂﬂﬂ)mﬁ?ﬂ
2 (‘arhnn\/l\Lﬁﬁ‘ihﬁm __ Zitl 'ﬁml (m A3H) :
aindhe = 00O S R R
(1:1.4)[.inor C ,@ ? B E) I- major 5.95 (d,}J =
7.0, THT Ml)nﬁm;b@&né#ﬂmgﬂ %héhﬂiaiér&rr?ﬂihnar@? (m, 329), 883 664
and 2.84 rotamamné%scéibb)xylﬁaﬁﬁ @8 yimei3HWO 2005/080373
PCT/1B2005/08008 FradFxndloyconmgsound Name ESMS (M+1)Catc M H
NMR281 (S)-2mdtRyitfarorgrsipgh W?ﬂ%ﬁr@@@ig ipal-g g8 | 659 | 658
rifluorometh y%@? ;ﬂcir?—ﬁ‘yy%%c' %a?qsne;ﬂ enyk- |
pcarih~ya gl AW
T YR S 24 LietUS Oty b‘fp’ﬁenyi é%ékb'onya) -aminol- | 3.22 | 673 | 672
quinoline-6-carboxylic acid [(benzyl-methyl-carbamoyl}-
phenyl-methyii-amide
27 2-{{4'-trifluoromethyl-biphenyi-2- carbonyi) -amino]- 297 | 693 | 692
quinoline-6-carboxylic acid{[3-(2-oxo-pyrrofidin-1-yl)- '
proepylcarbamoyil-phenyi-methyl}-amids
28 (8)-2-[(4"-trifluoromethyi-bipheny!-2-carbony!)-amino}- 2.68 | 648 | 645
guinoline-6-carboxylic acid [phenyl-(pyridin-4-
vicarbamoyl)-methyll-amide »
29 (S)-2-{{4"-trifluoromethyl-biphenyi-2-carbonyl}-aminoi- 2.60 | 646 | 645
quinoling-6- carboxylic acid [phenyl-(pyridin-3-
ylcarbamoyl) -methyil-amide
30 (S)-2-{{4'-trifiuoromethyl-biphenyl-2- carbcnyi) -aminol- 2.97 1673 674
auincline-B-carboxylic acid {phenyl-(2-pyridin-2-
yvi-athylcarbamoyl ;-methyll-amide :
31 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl}-amino}- 3.05 | 673 | 674
quinoline-6-carboxyiic acid [phenyt-{2-pyridin-4-yl-
sthylcarbamoyl)-methyl]-amide




quinoline-6-carboxylic 11H), 7.05 (d, J = 7.0 Hz, IH), acid [(ethyl-methyl-

6.89 (br s, 1H), 6.00 and 5.96 carbamoyl)-phenyl- rotamers (approx 1:1.3)
[minor major 5.96 methyl]-amide 6.00 (d, 7.0 J H7/3 11-11, 3.42 and
wodsiotamers (2 m, 2H), 3.32 (s, 3H), 2.93 and 2.83 rotameﬁ%{%B§m§/h%1(7
1.18 and 0.87 rotamers [major 1.18 9t, J = 7.3 Hz), minor 0.87t,J =
Hz), 3H 52 (S)-2-[methyl-(4'- 624 623 500 MHz, CDC13) 5 = 8.20 (s,
rifluoromethyl-biphenyl- 1H), 7.85 (m, 1H), 7.80 (m, 1H),
2-carbonyl)-amino]-, 7.75, 7.60 (m, 2H§97.5 - 7.25 (m,
quinoline-6-carboxylic 1 OH), 7.06 (m, 1 H), 6.9 (br s, acid 1H), 6.42 (s,
1H), 5.68 (d, J = (cyclopropylcarbamoyl- 6.7 Hz, 1H), 3.32 (s, 3H), 2.64
phenyl-methyl)-amide (m, 1H), 0.69 (m, 2H), 0.38 (m, 2H) 53

625

(S)-Z2dmethyl-{@-2580- B0 bRR M p RAEIS) rotameérs (4:1k6 624
rifluoromethylebiphenybrsone sigrivals datilabedd = §.15
2-carbonyl)- aﬁﬂﬁfd]z %OTFW@PBQ'ZMW\BG&?‘ Of'“l 9 Hz,
quinoling-6-¢ Hul A 484} 785 (d J=65Hz 1H\) acid
(usobﬁﬁll carl &?‘56 g‘u on:getno"rl g@@ ar . 95 (d 3.17 838 | 837
phenyl-methy Dridit -yi e'ﬁ-n?! (m, 11 H), 7.04 (m, 1
H), 8.86 (m, Jme)d@ 13 and 5 8 rotamers [Mmajor 23 13 (m), 5.88 (m), 1H)],
5.69 and 5.45 sotamrens\[ajoifiLbGehédh vHpbéni2), minor 5.45 (d,J = 6.350
Hz), 1H], 3. SZCQSb@HD) 3810)?](@“*“@#!)6 -2:08%mxyiH), 0.74 (d, J=2.3
Hz,3H),0.715% Si;(Z oxo-1-phenvi-2-piberidin-1- y~ethyl)

mide

35 (S)-2-[(4'-triflucromethyi-biphenyi-2- 2.80 g64G | 639
carbonyl)-aminoj-quinocline-6-carboxylic
acid (2-morpholin-4-vi-2-oxo-1-phenyl-
athyl)-amide

38 (S)-2-fmethyl-(4'-trifluoromethyt-biphenyi-2- 679
carbonyh)-aminol-quinoline-8-carboxylic
acid [2-{4-sthyl-piperazin-1-vi)-2-oxo-1-
phenyl-athvll-amide

37 (8)-2-fmethyl-(4'-triffuoromethyl-biphenyl-2- 693
carbonyl-aminol-quinoline-G-carboxylic
acid [2-0xo-1-phenyi-Z-(4-propyl-piperazin-
1-yl}-ethyl]-amide

38 (8)-{2-Phenyl-2-{{2-[(4'-trifiluoromethyl- 5,72{d, 1H);, | 641 8406
biphenvi-2-carbonylyaminol-quinoline-6- 4.04 (m, 2 ),
carbonyliamino)jacetylaminol-acetic acid 3.72 (s, 3 H)
methyl ester

39 (S)-{Methyl-[phenyl-({2-[(4'- 6.121(d, 0.8 1655 |654.6
triflucromethylbiphenyi-2-carbonyljamingc}- HY; 5.86 (d,
guinoline-8-carbonyl}-amino)- 0.2 H) 3. 72
acetyl]amino}-acetic acid methyl ester (s, 2.4 H);

3.54 (5,06

H); 3.03 (s,

0.8 H), 2.96
(2.4 H)

40 (8)-3-[2-Phenyl-2-{{2-{(4"- 5.57 (d, 1 H), | 655 | 654.6
trifluoromethylbiphenyi-2-carbonyllaming]- 3.60 (s, 3H)"
quincline-B-carbonyl}-amino)acetylamino}-
propionic acid methy! ester

41 (3)-4-{[2-Phenyl-2-({2-[(4"- 5689(d, 1H)y | 717 | 7167
triflucromethylbiphenyi-2-carbonyljamino)- 4,53 (t, 2 H),
quinocline-6-carbonyl}-amino}-acetylamino]- | 3.88 (s, 3 H)
methyil-benzoic acid methyl ester




5

2.3 Hz, 3H,0.66 m,1H 54 (S)-2-[methyl-(4'- 626 625 (500 MHz, CDCI3) 6 =
8.10 (s, rifluoromethyl-biphenyl- 1 H), 7.92 (dd, 8.8, 1.8 Hz, 1 H),
carbonyl)-amino]- 7.83 (d, J = 6.5 Hz, 1 H), 7.70 quinoline-6-carboxylic
wb8gufMsedhd), 7.49 - 7.25 (m, acid (phenyl- 10H), 7.04 (M, BdsEB:%éShoo167
1H), propylcarbamoyl-methyl)- 6,19 - 5.92 rotamers (5:1) [major amide
6.19 (m), minor (5.92 (m), 1H, 5.68 - 5.44 rotamers [major 5.65 Id,'=6.5
Hz), minor (5,44 (d, J WO 2005/080373 PCT/IB2005/000167 94 Ex. No.
Compound Name ESMS (M+1)Calc MLH NMR = 7.3 Hz), IHI, 3.32 (s,
3H), 115 (m. 2h), 1.37 (m, 2H), 0.74 (m, 3H) 55'(S)-2-[methyl-(4'- 653
652 (500 MHz, CD30D) 8 = 8.30 (s, rifluoromethyl-biphenyl- 1H), 8.03 (d,
] = 8.8 Hz, 1H), 2-carbonyl)-amino]- 7.95 (m. 1H), 7.70 (d, j = 7.5 Hz,

quinafine-6-cashaxyiehipheddiZ-84(m, 11H), 7.20 aeio7 (d, 1 | 807 | 806.8
(2-morpholin-difienibth gbibhEn7-D5eibosy EERIBIFI (| dXod-pheny|-ethyl)-
br s, IH), 6.141¢180l4)6-garaond iaiecs:-Feeraoieis.63 235280 4H), 3,40
(s, 3H), 3.32 [FHPENIC acid PeO2BERE2-[methyl- 43?@5%(500
D FA-({2th W pRe NV 12 [ld = o T T OTRITETYT —a20e (341717 $19-730.7
'S'_3"?)1 8.04 gﬁ%@@m%% j Bﬁgﬁig rkﬁ:ﬁyi%a%lﬂé]-l"')ﬂ)gﬁd@f(s? .
quinoline-6-caghealicaB:ar bty b hind Va6 Jamind-HZ, asig 2,94
(2-oxo-I-phenylegwiEnZdidacia. 86 thyl ebRid), 7.20 pyrroldidalHyl-ethyl)-
(brs, 1H), 7|05 (br.s, 1H),.5.93 amide (m, 1H) 3 78 (n2.8HE 38D (m
44 {S)-4-[2-Phenyl-2-({2-](4'- 554(d, 1 | 745 |744.8
trifluoromethylbiphenyi-2-carbonyti-aminol- | H); 5.08 (s,
quinoline-6-carbonyl}-amino)acetyiaminoj- 2 H)
bufyric acid benzyl ester '
45 {S)-4-[2-Phenyl-2-({2-[{4'- ‘ , 669 | 668.7
trifluoromethylbiphenyl-2-carbonyljaminol-
quinoline-6-carbonyl}-amino -acetytaminol-
butyric acid methyl ester
46 (S)-2-[{(4"-Triflucrormethyl-biphenyl-2- NMR: €.13 | 691 | 690.7
: carbonyliaminolguinolineg-G-carboxylic acid {d, 0.3 H); - :
{[{4-fluorobenzyhmethyl- 68.07 (d, 0.7
carbamoyl)phenylmethyl}amide H); 2.90 (s,
| 0.9 H); 2.85
(s, 2.1 H};

The compounds in Table (1b) were prepared using procedures analogous to

those described above for the synthesis of the compound of Example 1 except that

compound {F-1D2} was used in place of compound (F-taZ2} as the starting material.




1H), 3.44 (m, 1H), 3.40 is, 3H), 3.20 (m, 1H), 2.05 - 1.80 (m, 4H) 57
(S)-2-[methyl-(4'- 680 679 (500 MHz, CDCI3), S = 8.10 (s,
rifluoromethyl-biphenyl- 1H), 7.92 (d, J = 8.0 Hz, 1H), 2-carbonyl)-amino]-

wb 8¢ Adesh S Hz, 1H), 7.7 (br quinoline-6-carboxylic , 1H)p/pdib8asloTo167
8.0 Hz, 1H), acid [(cyclohexylmethyl- 7.47 - 7.24 (m, 11H), 7.05 (br s,
carbamoyl)-phenyl- 1H), 6.90 (br s, 1H), 6.02 (t, ] methyl]-amide 6.0 Hz,
1H), 5.65 (d, J = 6.3 Hz, 1H), 3.32 (s, 3H), 3.04 (m, 2H), 1.77 (m, 1H),

1.58 - 1.48 (m, H), 1.38 - 1.30 (m, 2HJ

.08 - 0.98 (m, 2H), 0.78 - 0.70

(m, 2H) 58 (S)-2-[methyl-(4'- 688 687 (500 MHz, CDCI3)rotamers (2:1)
rifluoromethyl-biphenyl- some signals doubled 8 = 8.09
2-carbonyl)-amino)- is, 1H), 7.93 (matB)1®)69 (br s,
quinoline-6-carboxylic 1H), 7.65 (d, J=d, J = 7.5 Hz, acid

gﬁ)’,"?é '

RoBPEUTENEG0 (m.

it

CALN

nvi- (m

6.08 and GHQQM{%rﬁers

middr 6
Ex. No. i

(@7@ jrdeth:64HZ), majp WEF2005
W*Nwh@ﬁs S (M+1)C

08E373
alc M H

BETIB20LB0)@165.195s,
NMREADE. (4= P 81D 1H),

triftuoromethyl-biphenyi-
2-carbonyl)-aminol-
quinoline-6-carboxylic
acid [(methyi-propyl-
carbamoyl -phenyl-
methyl}-amide

BIP9
agb y inc
N U S ﬁ%iwg%ﬁzﬁ%ﬂm
‘awu Ty uvy}' ’ nn m i &ibr
Examplé &%@g&g adign of (S)- 4 Trlfluoromethyl ||a? ?Wﬁﬁrb%&amers
acid (6-bdigthyteagamoyl- (1 1[6.07 (d, J = 8.7 Hz), 6.04(d,
‘ J = 7.0 Hz), 1H]. 3.40 (s, 3H),
3.3 (m, 1H), 3.01 and 2.94
rotamers (2 s, 3H), 2.82 and
2.85 rotamers (2 s, 3H), 1.54 -
1.46 (m, 2H), 1.33 - 1.24 (m,
243, 0.96 - 0.81 (m, 3H)

48  |(S)-2-fmethyt-(4'- 674 673 {500 MHz, CDCl3} 8§ = 8.1 (s,
triffuoromethyl-biphenyl- 1H), 7.85 - 7.75 {m, 2H), 7.56
Z-carbonyl}-aminoj- (m, 2H), 7.45 - 6.65 {m, 18 H),
quinoline-6-carboxyiic 5.835 and 8.570
acid (benzyicarbamoyl- rotamers(approx 4:1) [major
phenyl-methyl)-amide 5.835(d, J = 8.7 Hz}, minor 5.57

(d, J = 6.9 Hz), 4.36 (m, 2H),
3.39 {s, 3H)

49  [(S)-2-fmethyi-(4'- 653 852 {500 MHz, CDCl3) § = 8.32 (s,
trifluoromethyi-biphenyl- 1H}, 8.05 (m, 2h), 7.60 - 7.25 (m,
2-carbonyi}-amino}- 11H), 7.10 {m, 1H), 6.9 (br &,
quinoline-&-carboxylic 1H), 6.09 (d, J = 7.0 Hz, 1H),
acid [(ethyl-propyl 3.40 (s, 3H}, 3.35 (m, 2H), 3.23
~carbamoyi)-phenyl- (m, 2H), 1.81 {m, 2H)), 0.81 (1, J
methyl}-amide = 7.2 Mz, 3H)), 0.82{, J=73

Hz, 3H)
50  (S)-2-[methyl-(4" 638 838 500 MHz, CDCly) & = 8.09 (s,

1H), 7.98 -7.88 {m, 2H), 7.70 -
7.60 (m, 2H), 7.5 - 7.0 (m, 13H},
5.00 and 5.85 rotamers
(1:1.4).inor €.00 (d, J = 7.7 Hz),
major 5.95 (d, J = 7.0 Hz}, 1H],
3.43 (m, 1H)3.33 (s, 3H), 3.25
(m, 1H), 2.93 and 2.84 rotamers
{2 s, 3H), 1.5 {m, 2H), 0.8 (m,

3H)




phen yl-methvl)-aminot-methyl}-quinolin-2-vl)-amide (a) Preparation of
Intermediate 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (6-formyl-
guinolin-2-vl)-amide CF3 1.'Bu2AIH,1 CF3 O THF, 0 C to RT O 0,CH3 O
whl 26030gssMartin "l " N N~ periodinane, CHzClp | ~ H H | $8F7rdsg03 ook @7
a solution of the ester (F-1a3,1.04 g, 2.74 mM) in THE (10 mL) at O C was
added dropwise a solution of DIBAL (1.0 M in THF, 8 mL). The mixture
was allowed to 15 slowly warm to room temperature and was stirred at
that temperature for 12 H, The reactiol was guenched with aqueous
NaHCO3 and the mixture was extracted 3 times ‘with EtOAc. The
combined EtOAc fractions were washed with brine and dried (Na2S04).

E&hﬁmmwm@m and memmw@ldéa:pmt{ide the cortedpidRding
a’""".‘-u %&tﬁﬁk’““ (0:93 o) 8 By BB R I s s
purlflcc a‘ﬁ[}o 8 gjg@é}gl;product (0.772 g, 1. ml\&)gfgom g@q bgw;—:q 76 -
reactlorg ‘wasdiigsahied-in CH2Ch and Dess-Martinggeriodinanet£0.62@(m
1.83 mijindivericatiexylias stirred at room températuredond.2 k. TIThéIZ 1H}
reactio %&eﬁ%ﬁ@i@d with dqueous | N|Na2S: @Q@@V\?O?E’Q)(ﬁs?@
PCT/IEZW @ “@'6 mL) and aqueous NaHC OT’S”‘;%
resultlr@‘ﬂzL ndeneous mixture was stitred vigo Qu;s Q]I’ ? and
mixture was poured into a separatory funnel and bg,@@d%@@ f;ractp_[m Wa2 (s
removed. The aqueous fraction was extracted withHGH2GenBIe83 rotamers (2
combined CH2CI2 fractions were dried (MgSO4,)sfiliéretl] &add 0.87 rotamers
concenitrated to provide 0.6 5|g of the cotrespondiHgtaéH§de: K =TjneHz).
produc \I\IaQ ncnrl |n the-nextstep-withou f.mhm-fmnﬂfﬁéf:t?c& J.:{ lﬁiR“ ), 3H]
(566 M e %9)518 (s, 149, 8.51 (& = gf L
8.8 Hz }i # o? 1/Hz, I H ), 8.13 (dd, T587‘§@ fLey ﬁg 725
7.83 - qﬂt?uoime 6- carboxyllc ' 10H 7 06 (m, 1H 9 (brs,
acid ‘ )642(s 1H)568(,J=
(cyclopropyicarbamoyl- 6.7 Hz, 1H), 3.32 (s, 3H) 2.64
phenyi-methyl)-amide (m, 1H}, 0.69 (m, 2H), 0.38 {m
. . Lo .. . ST P 2H)
53 {(S)-2-[methyi-{4'- 839 638 (500 MHz, CDC 1) rotamers (4:1)
. frifluoromethyi-biphenyl- .. |some sigmais doubled & = 8.15
2-carbonyl)-aminol- (s, 1H), 7.92 (dd, J = 7.0, 1.8 Hz,
quinoline-6-carboxylic 1M, 7.85 (d, J = 6.5 Mz, 1H),
acid {isobutylcarbamoyi- 7.70 (d, J = 8.3 Hz, 1H), 7.65 {d,
phenyi-methyi)-amide "W =8.5Hz 1H), 7.49-7.18 (m,
11H), 7.04 (m, 1H), 8.86 (m,
1H), 6.13 and 5.88 rotamers
[major 6.13 (m), 5.88 (m}, 1H}],
5.69 and 5.45 rotamers [major
5.69 (d, J = 6.5 Hz), minor 5.45
(d, J = 6.5 Hz), 1H], 3.32 (s, 3H),
3.07 (m, 1H), 2.95 (m, 1H), 0.74
(d, J = 2.3 Hz, 3H), 0.715(d, J =
2.3 Hz, 3H), 0.66 (m, 1H)

54 |S)2-[methyl-(4"- 626 625 (500 MHz, CDCly) 6 = 8.10 (s,
trifluoromethyl-biphenyt- 1), 7.92 (dd, 8.8, 1.8 Hz, 1H)
2-carbonyi)-aminol- 7.83 (d,J=8.5Hz 1H), 7.70-
guinoline-6-carboxylic 7.83 (m, 2H}, 7.49 - 7.26 (m,
acid {phenyl- 10H), 7.04 (m, 1H), 6.9 (m, 1H),
propylcarbamoyl-methyl)- 6.19 - 5.92 rotamers (5:1) imajor
amide 6.19 (m), minor (5.82 {m}, 1H],

5.68 - 5.44 rotamers [major 5.65
(d, | = 6.5 Hz), minor (5,44 (d, J




(overlapping m, 9H) 10 (b) Preparation of (S)-
4'-Trifluoromethvl-biphenvl-2-carboxylic acid (6-
{[(diethylcarbamoyl-phenyl-methyl)-am inol-methyl}-gui nolin-2-vi)-amide

wWirleRofo5

50C/HON~1/ 15 (K) To a solution of
4'-trifluoromethyl-biphenyl-2-carboxylic acid (6-formyl-quinolin-2- 20
yl)-amide (K, 118 mg, 0.28 mM) in dichloroethane (2.5 ml-) was added the
amine hydrochloride salt of G-1 b (0.4% mM, 1.5 equiv) followed by
triethylamine (58 uL, 0.42 mM). Sodium triacetoxy borohydride was
added and the mixture was stirred at 50 C for 16 In, After cooling to room

Gdb CF,, /0V AH NaBH(OAC)p, /0 N~ CICI?%%&%MOMM

HPLC

were pr
analoga
2005/05

(S)-4'-tr]

epared from appropria

quoromethyI biphenyl

167 97T

"R

acid 2. 6

B G0 (HHehutyl
2-carbonyl}-aminal-
quinoline-8-carboxylic
acid (2-morpholin-4-yl-2-
ox0-1-phenyl-ethyb-
amide

Sé-?’l = {quziLELHy 61

(S)= )'B‘SBU ifl
-methyl-can

CTRURIDSTANEMR Was a@@mi’rﬂwmaﬂ smca‘smﬂlumn
Fhe-preduct-was-etuted-with—75%-EtOAc-In-hexan

r =7, 3 H $73.15
25 1.74|min; ESMS (M+1), 611, calc. Mw} 610 Th g m,

[e starting aterlals
us to those for the synthesis of th compound of Example 59. WO
30373 PCT/IB2005/00d
:SMS Calc. No. Retention (m+1) Mol. tim
2- carboxyll aC|d 2.

le 2 Ex

o)
bamoyl)

3H |ng procedures

Compound Name
e Wqt. 60
60 659 658 1

S .

! | 18 Hz, ‘IH)
7.95 (m. 1H}, 7.70 (d,j = 7.5 Hz,
tHY, 7.54 - 7.37 (m, 11H), 7.20
(bs s, 1H)}, 7.05 (br s, 1H), 6.78 {
brs, 1H), 6,14 { 3, 1H), 3.74 -
3.70 (m, 2H), 3.63 - 3.55 (n, 4H),
3.40 (s, 3H), 3.32 (m, 4H), 3.15
(m, 1H)

triffuoromethyl-biphenyl-
2-carbonyi)-amino}-
quinoline-6-carboxylic
acid [(benzyl-methyl-
carbamoyl)-phenyl-
methyl]-amide

56 [(S)-2-[methyl-(4" 6837 636 (500 MHz, CD,OD)86=8.91(d,J
iriftuoromethyl-biphenyl- = 5.0 Hz, 1H), 8.31 (s, 3H}, 8.04

| 2-carbonyli-amino]- (dd, 8.8, 2.0 Mz, 1H), 7.96 {d, J =
‘ quinoline-6-carboxylic 3.6 Hz, 1H), 7.70 {d, J = 7.5 Hz,
acid (2-ox0-1-phenyl-2- tH), 7.54 - 7.36 (m, 12H), 7.20
pyrrolidin-1-yi-ethyl)- (br g, 1HY, 7.05 (br s, 1H}), 5.93
amide (m, 1H), 3.78 {m, 1H), 3.60 (m,
THY, 3.44 (m, 1H), 3.40 (s, 3H),

3.20 {m, 1H), 2.05 - 1.80 (m, 4H)

57  (S)-2-[methyi-(4'"- 880 8679 (500 MHz, CDCL), 6 = 8.10 (s,

trifluoromethyl-biphenyl- TH), 7.82 {d, J = 8.0 Hz, 1H),

2-carbonyl)-aminoj- 7.825 {d, J = 5 Hz, 1), 7.7 {br §

quinoiine-6-carboxylic ,H), 7.63 (d, J = 8.0 Hz, 1H),

acid [(cyclohexylimethyl- 7.47 - 7.24 (m, 11H), 7.05 (br s,

carbamoyl}-phenyi- 1H), 6.90 (br s, 1H), 6.02 (t, | =

methyll-amide 6.0 Mz, 1H}, 5.65 (¢, J = 8.3 Hz,

iH), 3.32 (s, 3H), 3.04 (m, 2H),

1.77 (m, 1H), 1.58 - 148 {(m|

4H), 1.38 - 1.30 (m, 2H), 1.08 -

0.98 (m, 2H}, 0.78 - 0.70 {(m, 2H)

58 [(8)-2-Imethyl-(4'- 688 687 {500 MHz, CDCl;) rotamers (2:1)

some signals doubled & = 8.09
(s, 1H), 7.93 (m, 2h), 7.69 (br s;
1H), 7.65 (d, J = d, J = 7.5 Hz,
1H), 7.49 - 7.19 (m, 14H), 7.11
(m, 2H), 7.03 (br s, 1H), 8.90 (m,
M), 6.08 and 6.02 rotamers
iminor 6.07(d, J = 7.6 Hz). major
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amino -meth I)-uinolin-2- | -amide 62
(S)-4'-trifluoromethyl-biphenyl-2-carboxylic acid 2.73 640 639
[6-({[(methyl-pentyl-carbamoyl)-phenyl-methyl]- amino -meth | -uinolin-2- |
W@ 3 4S)-4 -trifluoromethyl-biphenyl-2-carboxylic acid 2p{3 8280167
(6-{[(pe ntylcarbamoyl-phenyl-methyl)-amino] meth | -uinolin-2- i-amide 5
Example 64 Preparation of (S)-4'-Trifluoromethvl-biphenyl-2~carboxylic
acid (6-ff(diethylcarbamovl- phenyl-methyl )-methyl-aminol-methyl}-guinoi
in-2-yl)-amide 0 \\ NN:~ HICO,HCOSPFE 0\ N H CHCI, BO'CN../CHI 0
H 10 To a solution of the amine (0.1 mM) in CHC13 (2 ml-) was added
formic acid (0. 15 mM) and aqueous formaldehyde (0.3 mM) and the

IR
ithe-mix

the title
caic. M

approp

PCT/IB

NaHCGC

A BRAENIRH0C TOl

EENE- (WW fo room féﬁmure
atata and.

ture-Was-dilbted-with-e

Voo oot T v rorT

W, 624. The compoun
riate starting materials

synthesis of the compound of

)3 and brine, dried (MgSO4), filtered and c 'b;& j Qr? ‘;& ze‘]t B?n??
compound. HPLC retention time, 5‘

h\ /I ac
etat

2.46 m-i'}hi 3.32 (s,
ds in Table|3 were pmpazemafrmm 2 80 rotamers |
using procedures amstsgol§&ashoseiforaife (s),
Example 55. '0 TabEl3 WO 2005/080373

2005/000167 98 Ex. Gompound Name HPLC ESMS Cale. No.

+ 41
I'XCI.CIILI

£ LA W i AL
UTT (T L) 1vIUTL. UTTTE Vv

e Lo
L. OO

(S)-4'-trifluoromethyl-biphenyl-2-carbox #ﬁhc acid 2.62 639 638
[6 ({[(butyl methyl carbamoyl) phEﬁ?ﬂ“

I) meth I-amino -meth

{a) Preparation of intermediate 4'-Triflupromethvl-biphenyl-2-carboxylic acid (8-formyl-

guinolin-2-vl}-amide

. CFS ‘ . : . " iBUzAEH"" ce . .
. O
O : O H THF,0°C$ORTH O
N N/ 2. Dess-Martin 0 E, N/
H

F-1a3

periodinane, CHoCip

7

To a solution of the ester (F-1a3,1.04 g, 2.74 mM) in THF (10 mL) at 0 °C was
added dropwise a solution of DIBAL (1.0 Min THF, 8 mL). The mixture was aliowed to

slowty warm o room temperature and was stirred at that temperature for 12 H. The

reaction was quenched with agueous NaHCO; and the mixture was extracted 3 times
with EtOAc. The combined EtOAc fractions were washed with brine and dried

(Na;30,). The mixture was filtered and concentrated to provide the corresponding

alcohol as a white solid (0.3 ¢). The aicohol was used without further purification.

The sicohol product (0.77

2 g, 1.83 mM) from the above reaction was dissolved

in CH.Cl, and Dess-Martin periodinane (0.67 g, 1.83 mM). The mixture was stirred at
room temperature for 12 h. The reaction was quenched with agueous 1N Na,S:0; (10
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[
tLn

({[(penzyl-methyl-carbamoyl)phenylmethyl]- meth
[-amino}-methyl)-uinolin-2-vll-amide 67
(S)-4'-trifluoromethyl-biphenyl-2-carboxylic acid 2.67 653 653

wae-gmothytd (methyl-pentyl-carbamoyl )-phenyl meth | -amineGrvstods/ooois?

-uinolin-2- | -amide 68 (S)-4'-trifiuoromethyl-biphenyl-2-carboxylic acid

2.80 639 1 638 (6-{[methyl-(pentylcarbamoyl-phenyl-methyl ) amino

-meth 1 -uinolin-2- | -amide Example 9 Preparation of
(S)-2-f(4'-Trifluoromethyl-biphenyl-2-carbonyl)-aminol-auinollne-6- 5
carboxylic acid (2-ethoxy-1-phenyl-ethyl)-amide (a) Preparation of
Intermediate (S)-Phenyl-2-(trityl-amino)-ethanol QOH Ph3COl, Et3N,

Uy el wenhmt@fé@w Rhrngnd thy (95l oG aaRMRRHR B IUre was
(Siiet) vRvesydglyein®hidh, ITOgnikidrohik aiodrtriphers baettybreloridieand the

@%Q%lgfchggnrwgp HM@&HW%%I&%%&%%Mmsew&gdtmm@@meme

. . The resulting mixture was stjrred at room te erature
e A A Tl RSB o e b o
witH trat@rraaebbrine aMkbydthiil Boctsrerhetd Hspad dirasiigisoyihout
fH}ﬁF@Q @_mcgqmentrated The solid' was used 15 without further

n H N 500 MHz CDCI3) 8 =7.53-751 (m -

R A e B s e D S e B W 002 bt
PETIIB2668/800 67 19@(6)*#?&&)&&5@#0#& ﬁwt%ﬁrﬁia?d%tﬂé 7.83-7.47
(R)Zikihayyn-phenyl-ethylamine hydrocloride |, /1 NaH, RX, THF, |
(Ph)3C.N OH 2, 4 M HCl/dioxa s HYN HOO 1

(S)-Phenyl-2-(trityl- amlnoP -ethanol (J-1, 0.1 g 0.26 mM), was dissolved i in
thyfreparation of (S)- 4 Trif uoromethvl biphenvi-Z-carboxylic acid (8-

{I{diethylcarbamovl-phenyl-methvl)-aminol-methy}-quinolin-2-yvl}-amide

%@

o)
G1b

mr3
,(IEH\ NaBH(OAc ;
N CICHH,CY, 50 50 m/\

To a solution of 4'-triftuoromethyl-biphenyl-2-carboxylic acid (8-formyl-quinolin-2-
yl)-amide (K, 118 mg, 0.28 mM) in dichloroethane (2.5 mL) was added the amine
hydrochloride salt of G-1b {0.42 mM, 1.5 equiv) foliowed by triethylamine (58 ul, 0.42
mM). Sodium triacetoxy borohydride was added and the mixture was stirred at 50 °C for
16 h. After cooling to room temperature the mixture was applied directiy to a smal silica
gel column, The preduct was eluted with 75% EtOAc in hexanes. HPLC retention time,
1.74 min;, ESMS (M+1), 811: calc. Mw, 810

The compounds in Table 2 were prepared from appropriate starting materials
using procedures analogous o those for the synthesis of the compound of Example 59.
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(3 mL). Sodium hydride (25 mg, 1.05 mM) was added and the mixture was
stirred at room temperature for 15 minutes. The ethyl bromide (0.52 mM)
was added and the mixture was heated to 50 C for 4 h. The reaction was
vy enchassvith water and the 10 mixture was diluted with et
The ethyl acetate fraction was dried (MgSO4) filtered and concentrated.
The residue was purified by flash chromatography (silica gel), eluting with
EtOAc/hexanes. The product from the above reaction was treated with 4M
HCl/dioxane (2 mL). After stirring for 86 minutes at room temperature the
mixture was concentrated and 15 dried under high vacuum to provide the
titte compound. WO 2005/080373 PCT/IB2005/000167 100 (c)
Preparation of -
(S)-2-f(4'-Trifluoromethvl-biphenyi- 219@599nyl) amino]-quinoline-6-

T§€300167

carboxylicacid-(2-ethoxy-l-phenV|-ethyl)-amide CEA (‘l:n L.OL.OHNOLL
I\OH HCI H- / /$P RGN ERRPRIOBT, PrzEIN, \ ‘tt‘gtl;iz f?ﬁsth Calc.
iDori in This compound was prepared in a manner anaé;),ggus ta r,rat r) th:
T.60NC BEA4riflu® Src) DD RERNH- %é?%oﬁ@l@@b%‘me £.6d MIN} Eg¥lS] 658
(m+1 (B84 Heaipl-ivkinybE3bLAME CATAPERAIRIT able 4 were prepared
from appropratEstadimpingtetisgidesing procedures analogous to those
dédcr déd%nte‘%@mm@tf(ﬁ iphenYaba BxiCEpdund R&me HPLEZESMS24
Cal c. §m@ g ” HW@W“?@'
(e mq} me ,m Inghif-¢- D 574570 -
“B2eINS ‘h"'%ﬂﬁutﬁt‘bﬂ% YD &MX %cﬁ%ox‘{/hé’ 'éc:ﬁ A5 640 639
[ {[{methyl-pentyl-carbamoyh)-phenyl- methyt] '
ammo} methyti-guinolin-2-ylj-amide
83 | {S)-d-iriflucromethyl-biphenyi-2-carboxylic acid 2.73 626 625

{6-{[{pentylcarbamoeyl-phenyl-methyt)- ammo]

methyll-quinolin-2-yl-amide

Exampie 64

Preparation of (S M'-Triﬂuoromethvl—biDhenv§~2»car'boxviic acid {6-{[{diethvlcarbamovi-

phenvl-methyli-methyi-aminol-methyl-guinolin-2-vh-amide

cry

o

Xy
| P 4 __MiCO KOO,
OOy m
H H
i q N/ > & CHT, 60"{: N/ 2 CHy g

To a solution of the amine (0.1 mM) in CHCl, (2 mL} was added formic acid (0.15
mi} and agqueous formaidehyde (0.3 mM) and the mixiure was heated to 60°C for 12 h.

After cooling to room iemperature the mixture was diluted with ethyl acetate and washed

with aqueous NaHCG; and brine, dried (MgSQ,), filtered and concentrated to provide
the title compound. HPLC retertion time, 2.46 min; ESMS (m+1), 625; calc. Mw, 624.

The compounds in Table 3 were prepared from appropriate starting materials

using procedures analegous to those for the synihesis of the compound of Example 58,

Table 3




Lh

10

amino]-quinoiine-6-carboxylic acid (2-methoxy 1-phenyl-ethyl)-amide 71
(3)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 2.58 612 611
amino]-quinoline-6-carboxylic acid (2-butoxy-1 hen I-eth | -amide 72

wSIndslidaisifluoromethyl-biphenyl-2-carbonyl)- 2.35 646 645pcT/1B2005/000167

amino]-quinoline-6-carboxylic acid (2 benzlox -1- hen |-eth I)-amide
73 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 2.41 714 715
amino]-quinoiine-6-carboxylic acid [1-phenyl-2- - 4-trifluorometh I-benz lox
-eth | -amide #S2-,,(c4 Iuoromethyl-biﬁﬁenyl-z-carbonyl)- 2.41 680 679
oline-6-carboxylic acid [2-(2-chloro 1- hen I-eth | -amide
fluoromethyl-biphenyl-2-carbonyl)- 2.38 660 659 oline-6-carboxylic acid

T&£2-methyl 1- hen Eethpbuamidarguoromethyl-bighenyPRearbpeghiss] 4Balc.
886. 681 oline-6-carboxylic acid (2-(3-chlorol- hen |-Btehtianide We1) | Mol.
2005/080373 PCT/IR?()O'%/OO()’I 67101177 time Wagt.

(Sp2:[(3 ﬁWJWﬁ‘i@?Hw ESRAAY29 40 6602659 639 | 638
aming %&P@M%Bﬁr@\ ﬂ?;‘; ;}‘ifg yl benzlox )-1- hen I-eth |

"BB_” e4"t‘?tfﬁ;ék8m‘é‘cHH% A RHIVAR @mé‘?th écmw'wf 254y 7006953 672
aminolgruinelinerfrcan 6@t blnpBenyl-2-, 3-trifluorometh |- heno
-eth ||-euatiele abxarmple MO -Rrieparation @hide

(SF21[(3)-Frifitiorcamethyikbipheyiyd- Qadmmbn)al?&@mlnol-q%ﬁfoline-GﬁSB 853

carboﬂ%ﬁ@%‘i@’ i(iﬁﬁ@bigﬂ’-ez%%ﬁiéﬁmﬁh%ﬁéYhyl) amide (a) Preparation of
later Ay main-ginolio-2 oy

;:)ﬁgn IT%Lﬁgomethyl‘ﬁlp Shyl-2-carboxyiic acid U”C&rg%@"’!am’n%% 838 l

entyicarbamoy{ phenyi-methyl)-

aminol-methyi}l-guinolin-2-yl)-amide

Example 69

Preparatibn of {83)-2-[{4'-Trifluoromethvi-binheanvi-2-carbanyi-aminol-quinoline-6-

carboxylic acid (Z2-ethoxy-1i-phenyl-ethyi}-amide

(a) Preparation of intermediate {S)-Phenyl-2-{ritvl-amingj-ethanal

0” - [ (Ph}BC‘M Oi
HZN

H
(4 (J-1)
To a mixture of {S)-{+)-phenyiglycinol {J, 1.0 g, 7.3 mM) and triphenylmethyl
chloride (2.03 g, 7.29 mM) in dichloromethane (25 mL) was added triethylamine (0.74 g,
7.29 mM). The resulting mixture was stirred at room temperature for 12 h. The mixture

was diluted with ethyl acetate (75 mL) and washed with water and brine. The ethyl
acetats fraction was dried (MgSQ,), filtered and concentrated. The solid was used
without further purification. _

™™ NMR (500 MHz, CDCly) & = 7.53 -7.51 (m, 5H), 7.28 — 7.15 9m, 15H), 3.81 (s, 1H),
3.23 (m, 1H), 2.80 {m,1H)
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0-1.MsOl EtN, CH,CIZI7 OMs OH ... >pINi 10 0 H (J-2) (J-2a)
Intermediate (J-2a) was prepared in accordance with the procedure
described in 15 Giuseppe A. M. Giardina at at., J. Med. Chem. 1999, 42,
wiPRds k6 (b) Preparation of Intermediate PCT/IB200S/000167
(S)-2-Azido-1-phenyl-ethyiamine hydrochloride ~ 011 NaN, DMSO, 50'C
~0O~N OMs 2A M HClltlioxanes H;N N, HO H (J-2a) (G-3) 25
(S)-Methanesulfonic acid 2-tert-butoxycarbonylamino-2-phenyl-ethyl ester,
(J- 2a, 1.1 g, 3.48 mM) was dissolved ¥ DMSO (25 mL) and treated with
sodium azide WO 2005/080373 PCT/IB2005/000167 102 (0.45g, 7.0
mM). The mixture was heated to 50 C for 24 h. After cooling to room.
tePPRIaHe {Be Mk EG MBS pourad Into fRId WAk bR i ddigiselid
was collected by filtration and dried under high vacuum for 24 h. The solid
was stirred in 4 N HCL/dioxane for 30 min and then concentrated, The

solid was used Withou her 5 purification. (c) Pr ation of inter, -

Mediate (S)-2-;(4' T-"uo omethyzgl%aé@’lﬁ»carbo -aminol-

guinoline-6-carb A wcte P2-aZdd? ' PER S thyl)amife 10 CFA cr3i O
' T M

HCI HzNi/N,0 O o

(-1 o (G2a)

(8)-Phenyl-2-trityl-amino}-ethanol (J-1, 0.1 g, 0.26 mM), was dissolved in THF
(3 mb). Sodium hydride {25 mg, 1.05 mM) was added and the mixture was stirred at
FOOMm temperatdre for 15 minutes. The ethyl bromide (0.52 mM} was added and the
mixture was heated o 50 °C for 4 h. The reaction was quenched with water and the
mixtur.e was diluted with ethyl acetate. The ethyl acetate fraction was dried (MgSQy)
filtered and concentrated. The residue was purified by flash chromatography (silica gel},
eluting with EtOAc/hexanes.

The product from the above reaction was trgated with 4M HCi/dioxane (2 mL).
After stirring for 30 minutes af room temperature the mixture was concentrated and

dried under high vacuum 1o provide the title compound,
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C'0-1-pry ONNO NH 15 NECC, HOST,NiN/HELN, CH,CI,H 20
(F-1a2) (M)
2-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxylic

weclthdfsdag, 0.78 g, 1.79 mM), (S)-2-azido-1-phenyl-ethylagpings2005/060167
hydrochloride (0.36 g, 1.79 mM), EDC (0.41 g, 2.15 mM) and HOBT (10
mg, 0.075 mM), were dissolved in CH2CI2 (15 25 mL) and treated with

triethylamine (0,75 mL, 5.4 mM). Th

ixture was stirred at room

temperature for 16 h, then was diluted with EtOAc (75 mL) and washed
with 0.5 N HCI (20 mL), aqueous NaHCO3 (20 mL), and brine. The

&%Bﬁ@%%@&fnﬂﬂeﬂﬁﬁ&tm@thvn amide

15)-2- [(4‘ -Trifluoromethvl- blphenyl -2-carbonyl)-gminol

quinoliffe- 6 carboxyllc acid (2-agjino-1-pheny
1-PRh; 0\ \Hi~ N~ |Nd fes,50C, 0
N NaOH, il N> H BT H'ryT

ic acid (2-azido

-Tlﬁfluﬁromethyl -bipHehyp2-Edtbony!

-I-phenyl-eth I amlde M, 0.722 m
dissoVEEFirPHIBRAITe EOP A *TipAEK q”%odgﬁﬁﬁlu

yh)-amide GF;

IN

EtOAc fractlon was drled (MgSO4) flltered and concentrated ESMS
S I A5 ; .

N
H

F,\ O

7

N N
in%] quinoline -6- carboxyl

g? Sa‘ ”1”’3“4““

mM was

adaiedleammhu%&mrmtmmé%mm%@%ﬁﬂ*ﬁ PR r?ﬁ&&dY&”
removed from the heat and treated with an aqueous solution of NaOH

(N, 5

h. The mix

was treate

prisl m@%@@@l%&fw‘ﬂﬁ%ﬁtﬁ?ﬁ’ﬁﬁa W5R

was dried under high vacuum to provide
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-

QL) The fe&““ﬂ%@l Weermgp%%eeﬁom LOOLIRIRRRLAIN SR B2
Gorpgands 0 it

1 N HCI (10 mI& ? irred for 12 h. The

ther. The solid

Table 4
Ex. Compound Name HPLC ESMS : Calc.
No. Retention | (m+1} { Mol
time Wat. |

70 | (S)-2-{{4-trifluoromethyl-biphenyl-2- carbonyl)- 210 7 571 570

‘ aminc]-quinofine-6-carboxylic acid (2-methoxy-
1-phenyl-ethyl)-amide

71 (S)-2-§(4'-trifiuoromethyi~bipheny%-z-carbonyi)~ 2.58 6812 611
aminol-quinoline-B-carboxylic acid (2-butoxy-1-
phenyl-ethyl}-amide

72 | (S)-2-{(4"-trifluoromethyl-biphenyl-2- carbonyl)- 2.35 546 645
amino]-quincline-8-carboxylic acid (2-
benzyloxy-1-phenyl-ethyl)-amide

73 | (S)-2-[{4"trifluoromethyl-biphenyl-2-carbonyl)- 2.41 714 715
amino}-quinoline-6-carboxylic acid {1-phenyi-2- -
{4-trifluoromethyl-benzyloxy)-ethyl}-amide

74 | (S)-2-[(4"-triftuoromethyi-biphenyl-2-carbonyl)- 2.41 680 879
aminol-quinoline-6-carboxyiic acid [2-(2-chloro-
benzyloxy-1-phenyl-ethyil-amide

75 (S)—2-[(4'ntrifluoromethyt-biphenyi—E-Garbony!)- 2.38 660 859
aminol-quinotine--carboxylic aé:id [2-(2-methyl-
benzyioxy)-1-phenyi-ethyll-amide

76 | (S)-2-{{4"-trifluoromethyl-biphenyi-2- carbonyl}- 3.45 €80 681
amino]-quinoline-6-carboxylic acid {2~(3-chloro-
benzyioxy)-1-phenyl-ethyll-amide
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15

carboxylic acid (2-amino-Il-phenyl-ethyl)-amide, ESMS (m+1), 555; calc,

Mw, 554 20 (e) Preparation of

(S)-2-[(4'-Trifluoromethvl-biphenyl-2-carbonyl)-aminol-quinoline-6-
wesshodis-acid (1-phenyl-2-propionviamino-ethyl)-amide CRO-\GEADybo167

CHCHZCO;H. EDC, O HO6T, ETON. cw,c N\\NNHp OW9, Il HHO H

HN (N) 25

(S)-2-[(4' Trlfluoromethyl biphenyl-2- carbonyl) amino)-quinoline-6-carboxyl

ic acid (2-amino-1-phenyl-ethyl)- —amitfg (N, 30 mg, 0.05 mM), proprionic

acid (0.075 mM), EDC (14 mg, 0.075 mM), HOBT (11 mg, 0.075 mM)

and triethylamine (0.03 mL, 0.21 mM) WO 2005/080373

PE TR URAGHLEG M, weedakerceipdnGH 12 (12mi) and sbifed at59
room tammramumﬁirﬁeﬁlc&mo'ﬂii amgtlired-wathgencentrated and the

residueafnadonyiriteasn e ERtistatograph ilica gnl\ elutin g with

E"E@)Ac?ri&céfﬁé@rm@?%?@ﬁﬂﬂr? ﬁﬁr@o%{ﬂ SM&{fn+1), 6719 cdict®
prepg

Mw. 6 ;p't'nﬂyog%@ﬁj@‘%ﬁﬁ i) jﬁg%%ﬁ ared from appgropriate

starting-materats USIMy proCeutresanalogous 10 those Tor the synthesis
of the compound of Example 79. Table 5 Ex. Compound Name HPLC
ESMS Caic. No. Retention (m+1) Mol., time'W at. 80
(S)-2-[(4'-trifluoromethyl-bipheny|Exaamerl)- 2.70 597 596
aRinokaHRelioesa carbpotieatid-(haselybaminawl-aminol-quinoline-6-

-2 -biphenyl-2-carbonyl)-
(1-phenyl-2 _ roion

Iamlno eth I)- amlde
(a} Preparation of Intermediate (S)-Methanesulfgnic ac:sd 2-tert-butoxycarbonvlaming-2-

phenvi-athyl ester

. o /jz 1. MsCL EN, CHLGl, j\ o ;
it e e ——
>L AL OH = )\N Omis
. (o} ﬁ ’ . . T 0,.H .

J-2) . o (J-2a)

Intermediate {J-2a) was prepared in accordance with the procedure described in
Giuseppe A. M, Giardina et al., J. Med. Chem. 1998, 42, 1083-1065b.

(b) Preparation of Intermediate (S)-2-Azido-1-phenyi-ethvlamine hydrochloride

0
o 9 1. Nt DS, 50°C
S AN A ome ‘ e

N 2.4 M HCl/dioxanes HC

(J-2a) (G-3)

(S}-Methanasulfonic acid 2-tert-butoxycarbonylamino-2-phenyl-ethyi ester, (J-
2a, 1.1 g, 3.48 mM) was dissolved in DMSO (26 mL) and treated with sodium azide
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30

82 (S)-2-1(4'-trifluoromethyl-biphenyl-2-carbonyl)- 2.92 626 624
amino]-quinoline-6-carboxylic acid (2 but rlamino-1-phenyl-eth
yl)-amide 83 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 3.03 639 638

nlsgudinoline-6-carboxylic acid (2 pentanoylamino-1 -heq J+gt Ez'(){)a/(N}OI(”/
-amide 84 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 3.10 659

amino]-quinoline-6-carboxylic acid (2 benzolamino-1-hen I- eth I
-amide 85 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 2.91 634 633
amino] -quinoline-6-carboxylic acid (2'02 methanesulfon lamino-1- hen

I-eth I)-amide 86 (S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 3.17 710
709 amino]-quinoline-6-carboxylic acid [1-phenyl-2
telugne-Assuifontaningethwaamisles 50 °C for 24 h. After cooling to room.

stzogg‘% it lf%gei%e phenylaCe Cafh Owna(e)r 3@%@6%@@;0.@ was coliscted

aminoJ-quinoline- rboxylic acid enyl-2 ane- 1 -sulfonylami

o B YCRATRE S £S5 [ ARISFOERT bR /e IBRRI S17 696

m;ammmummmmm& benzehe sakaskhiiiocat hether
lzethilzaymide 10 WO 2005/080373 PCT/IB2005/000167 105 89

(pS) 2-[(4'-trifluoromethyi-biphenyl-2-carbonyl)-amino]-quinoline-6- 3.17

Lol SREReY !{81%%34% ?QUW BT s AL st TR

1"5‘1‘ | TTUCTOTNEt CEro

MRS Frif} luaf=t: S B8 HR0]-quinoline-6- 2.99
648 647 carboxyllc acid 2 ethanesulfon aamino-1- hen I-eth | -amide
Example 91 5 Preparation of
(S)-2-f(4'-Trifluoromethyl-biphenyl-2-carbonyl)-aminol-quinoline-6-

carboxylic acid (2- benzvlamlno- envi-ethyl)-amide
CF, CF,

@ It HCI
} 2 EDC, HOBT,
Q Now ELN, CH,Cly

(F-1a2) M)

2-[(4'-Triflucromethyl-biphenyi-2-carbonyt)-armino]-quinoiine-G-carboxylic acid, (F-1az,
0.78 g, 1.79 mM), (S)-2-azido-1-phenyl-ethylamine hydrochioride (0.36 g, 1.79 mM},
£DC (0.41 g, 2.15 mM) and HOBT (10 mg, 0.075 miv), were dissolved in CHxCl, {15
mL.) and treated with triethylamine {0.75 mL, 5.4 mM). The mixture was stirred at room
temperature for 16 h, then was diluted with EtOAC (75 mL) and washed with 0.5 N HC
{20 mL), aqueous NaHCO; (20 mL), and brine. The EtOAc fraction was dried {(MgSQa4},
filtered and concentrated, ESMS (m+1), 581; calc, Mw, 580.
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[
tn

I/,.2HO NeHB(OAC),. AOH/ O.2aiMcnmreae~e NM, I/OI/NN ON
NI/NN/ (N)10
(S)-2-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoline-6-carboxyl
w6 anithdg-amino-1-phenyl-ethyl)-amide (N, 30 mg, 0105 MM}WaS»oas/000167
dissolved in 1,2- dichloroethane. Benzaldehyde (0.15 mM) was added
followed by sodium triacetoxy borohydride (110 mg, 0.51 mM). The
mixture was stirred at room temperature for 16 h. 15 The solution was
concentrated, and the residue was quf'f’ed by flash chromatography |
(silica gel) eluting with EtOAc/hexanes. HPLC retention time, 2.75 min;
ESMS, 645; calc. Mw, 644 The compounds in Table 6 were prepared from

%@WMG@i@fmgrmwa@}@lmgmﬁedmm@ammwsmrﬂmammm-
@iV O 2005/080373

Calc. No. Retention (m+1) Mol. tlme Wat. 92
(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 2.77 639 638
amino]-quinoline-6-carboxylic acid (2 di ro lamino-1- hen I-eth !

-affide 93 (S)-2-[(4' uoromethyl biphenyl- l’cs:ark')onyl)- 2.96 666
2

oJ- qumollne -8-caf oxyhc;ag:ld (2 dlbuty' ino-1-phenyl-ethyfj-amide

Of dioxanes, 50 °C,
D e

( - romethyl biphenyi:2xcarbo
oxylic acid f2-(benzyl-methyl-amino)-1-phehy,
(M) ' ‘ (N)

(8)-2-[{4'-Trifluoromethyl-biphenyl-2-catbonyl)-aminel-quinoline-6-carboxylic acid
(2-azido-1-phenyi-ethyl) amide (M, 0.722 mg, 1.22 miM) was dissolved in dioxane (10
mL). Triphenyl phosphine (0.35 g, 1.34 mM) was added and the mixture was stirred at
56°Ciord h. The mixfure was removed from the heat and treated with an aqueous
solution. of NaOM (*H\l & mL). The resulting mixture-was stirred at room temperature for
2h. The mixturse was treated with TN HCI {10 mL) and stirred for 12 h. The precipitate
was coltected by filtration and washed with ether. The sohd was dried under high
vacuuwn (o provide (8)-2-{( —trlf}uoromethyl-buphenyt—Z-carbonyl)—amlno]—qumoime -6-
carboxylic acid {2-amino-i-phenyl-ethyl)-amide. ESMS (m+1), 555; calc. Mw, 554

{g) Preparation'of (8)-2-[(4-Trifluoromethyi-biphenyl-2-carbonyl i-aminol-guinoline-6-

carboxylic acid (1-phenyl-2-propionyiamino-ethyl-amide

cF,
CHCH,COH, EDC, O o M
HOBT, E4N, CH,CL N
P 0
SN
H

(8)-2-[(4'- Trifluoromethyl-biphenyl-2-carbonyt)-aminol}-guinoline-6-carboxyiic acid
(2-amino-1-phenyl-ethyl)-amide (N, 30 mg, 0.08 mM), proprionic acid (C.075 mM). EDC
(14 mg, 0.075 mM), HOBT (11 mg, 0.076 mM}, and triethylamine (0.03 mL, 0.21 miv)

CF;
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(a)Preparation of Intermediate
(S)-N2-Benzyl-N"-methyl-1-phenvi-ethane-1 2-diamine. cH3ii 1. LAN?
HP, ao ~C pHgii N N BocHN 2.4 M HCi/diosanes H2N 0 2 HCi 10
wd-2bdNdsa-4a) (S)-[(Benzyl-methyl-carbamoyl)-phenyl-methylraaragdRit 67
acid tert-butyl ester (J 2b1) may be prepared as described in Example
44(e) of PCT patent application publication No. WO 03/002533. 15 To a
solution of (S)-[(benzyl-methyl- carbamoyl) phenyl-methyl]-carbamic acid
tert-butyl ester (J-2b1, 1.0 mM) in THEas added LAH (0.15g, 4 mM) in
portions. The mixuture was stirred at room temperature for 2 h. The
mixture was slowly poured into an aqueous solution of NaOH (0.5 N, 50
mlsye Theresultiog Dixturalwasesiracted cortimcep wituethy| Hcetates(2xiure
ek, dheLembinah ek aeele GRS WREEARIRA M Dl

dried M SO4 filtered and concentrated roduct was treated
PP BlASE G At LED ot 50 RS S Bt - 611, cae.

témpéiiﬁture the mixture was concentrated and the residue was dried

under high ygemdOmItabic ENRketie: SHlh wasdsrbwithond futhens

purlflcatlon WO 20(‘)5/080% PCT/I%ZOOS{OOSCl)Slgf?mlO? 2’|“ %aﬁg%nig
n -

(gsrég[?f ﬁgr%rﬁ@le blphgﬁ\e/lf car[%ony -aminol-aul

carboxylic aC|d [2- (benzyl methyl- amlno) 1-phenyl-ethyl]-amide CF3 CF3
pEONHOST|NH3\HP¢CR&10V\BQO\\N|JNN/-|H|N/H

(I 1.2\ 1 I LIDANL AL D LIE

(FEfa?)r—CH3 Cb‘iﬁﬁoﬁﬁﬁ“ﬂah&é"*a/
No.

HELC
Retention
time

ESMS
(m+1)

Cale.
Mol,
Wagt.

80

(8)-2-[(4'-trifluoromethyl-biphenyi-2-carbonyl}-
aming]-quinoline-G-carboxylic acid (2-
acstyiamino-1-phenyl-ethvl)-amide

270

587

396

81

(8j-2-[(4"-trifluoromethyl-biphenyl-2-carbonyi)-

propionylaming-ethyvt)-amide

aminol-quinoling-&-carbaxylic acid (1-phenyk-2-

-
o2
~1

611

610

- 82

(S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-
amino]-guinoline-6-carboxylic acid (2-
butyrvlamino-1-phenyl-ethvi)-amide

b
A\
2

626

624

83

{S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyi)-
aminol-quincling-6-carboxylic acld (2-
pentanoylaming-1-phenyl-ethyl)-amide

639

638

84

(8)-2-{(4'-triftluoromethyl-biphenyl-2-carbonyl)-
aminoj-quinoline-&-carboxylic acid (2-
henzoyiamino-1-phenyi-ethyl)-amide

659

85

{S)-2-{(4'-trifluoromethyk-biphenyl-2-carbonyl)-
aminoj-quinoline-6-carboxylic acid (2-
methanesulfonylaming-1-phenyl-ethyb-amide

634

86

(8)-2-[(4'-trifluoromethyi-biphenyl-Z-carbonyt)-

{ioluene-4-sulionylamine}-ethyil-amide

aminoj-quinoiing-6-carboxylic acid [1-phenyl-2-

710

87

{S)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyi-

{propane-1-sulfonytamino}-ethvll-amide

amino]-quinoling-G-carboxylic acid [1-ohenyl-2-

3.08

662

88

{S-2-{(4'-trifluoromethyl-biphenyi-2-carbonyi)-
aminol-quinoline-6-carboxylic acid {2-
benzenasulfornviamine-1-phenyi-ethyi-amide

3.17

696
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The title compound was prepared in a manner analogous to that
described in Example 1(b). HPLC retention time, 2.65 min; ESMS (m+1),
660; talc. Mw, 659 The compounds in Table 7 were prepared from

waPRiRRiaie; starting materials 10 using procedures analogopstedhas8ooie7

described in Example (1b). Table 7 Ex. Compound Name HPLC ESMS
Catc. No. Retention time (m+1) Mol. W qt. 95
(s)-2-[(4'-Trifluoromethyl-biphenyl-2- 2.56 625 624
carbonyl)-amino)-quinoli ne-6- carboxyﬂé acid
[2-(ethyl-propyl-amino)-1-phenyl-ethyl)- amide 96
(s)-2-[(4'-Trifluoromethyl-biphenyl-2- 2.52 639 638 carbonyl
)-amino)-quinoline-6-carboxylic acid [2-(butyl-ethyl-amino)-1-phenyl-ethyl]-

am|de 9 [(s)aa[@r=matluo ety Rlaipbenyl-2mRa]136801688- ¢arbdnyd76 | 675
)-amiad]euinatid 2 abetatotysidiacithfarendthbpenrtdilhmino){1-phenyl-

ethl|a@ifEde 15 WO 2005/080373 PCT/IB2005/000167 108 Exkample-98

BPelpi %Ié({it difiuoromethyl- biphenyl-2-carbonyl }-amino]-quinoling-8- | 2,99 | 648 | 647
(R) ,ZQ%EQ ﬁyi ’ﬁ acid 52 egganqsui,tonylammo -1-phenyi-ethyl)-amide .

FoIpneEnyr=Z=carbomnyr)=amntirno)-qumaolne- 6-
carboxylic acid (1-p-tolyl-ethyl)-argi {34 CF, CH;CFOO 1/0/1I\,
OH H,NRCH; O ~\] H- CH; /HN N N EDO. HOST, 'Pr,EtN, (H
Preparation of (8)-2-[(4'-Triftuoromethvl-biphenyl-2-carbonyl}-amino]-guinaling-6-

carboxvlic acid (2-benzvliaming-1-phenvi-ethyl §-amide

PhCHO, NaHB(QAC)),
1.2 gichiprgihpng ,(Q/‘L

{S)-24(4"-1’rifluofomethyl-bipheny&—2—carbonyl)-amino]wquinoiine-6~carboxylic acid
(2-amino-1-phenyi-éthyi)—‘amide (N, 30 mg, 0.05 mii) was dissolved in 1,2-
dichloroethane. Benzaldehyde (0.15 miM) was added followed by sodium triacetoxy
borohydride (110 mg, 0.51 mM), The mixture was stirred at room temperature for 16 h.
The solution was concentrated, and the residue was pUrified by flash chromatography
{silica gel) eluting with EtOAc/hexanes. ‘

HPLC retention time, 2.75 min; ESMS, 648, catc: Mw, 644
The compounds in Table 8 were prepared from appropriate starting materials

using procedures anaiogous to those for the synthesis of the compound of Exampte 91.
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H 5\ 1 CH_Ci, This compound was prepared in a manner analogous to
that described in Example (1 b). HPLC retention time, 3.23 min; ESMS
(m+1), 554; calc Mw, 553 10 The compounds in Tables 8(a) and 8(b) were

Wiy eRaredrom appropriate srarting materials using proceduses/aaalagaus7

to those described in Example (1 b) Table 8(a) Ex. !Compound Name
HPLC ESMS Catc. No. Retention (m+1) Mol. time Wgt. 99
(R)-2-[(4'-trifluoromethyl-biphenyl-2-caidonyl)- 3.10 570 569
amino)-quinoline-6-carboxylic acid t1 methox -phenyl)-eth | -amide 100
(R)-2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 3.09 570 569
amino]-quinoline-6-carboxylic acid t1 methox - hen ll-eth | -amide 101
(R)-2-[(4"-trifluoromethyl-biphenyi®€8bonyl)- 2.78 554 553
aminol-quinoline-6-carboxylic acid (1-phenyl ro | -amide 102

ZEx (4 -trifluoromethiypwipbiard/Narearbonyl)- 2.40 622 B84C ESMS | Calc.
a¥inp]-quinoline-6- carboxyllc acid [1 (4 tnfluoromeﬁf*{%‘é’ﬁ"f -t Aot

WO 2NNE/NQN2Z2. ROTAR2ANNE/OO0 N L gt. |

E%L“Téﬁ% Kﬁgnffﬁﬁ AR ﬁeﬁf@aarﬁon&lmg;‘ig' SN NamEEEPt3g

2-[(4' tggw}ggﬁ(ﬁm}y ngg",o@pé& Zrcarhonyl)7 2.33 622 621

agynok—qy.mdmeﬁﬁowm@duﬂbaét@t[ﬁ -G3rbonvl}-_ trifluck@meth IthéA7- roEes
-amideatt@bPefiid'stinfitforerpetilid-dsiph@nyl-2-carbpnyl)- 3.47 616 615

amin )F@Utﬁiﬁﬁﬁﬁ%ﬁ%&?‘ﬁylﬁrﬁmi?ﬁ-(A_rhInrn ph.enyh-centyll-amide

Example 94

Preparation of (8)2-[(4-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-quinoling-6-

carboxvlic acid [2-(benzyvi-methyl-amino}-1-phenyi-ethyl]l-amide

(a), Preparation of Iniermediate ( S)-N--Benzyi-N-~methyl-1-phenvi-ethane-1,2-diamine.

Clj,@ | {LLAH, THE, 70°C ch
BocHN HpN N

2. 4 M HCl/dionanes

2 HCH
(J-2b1) (G-4a)

(S)-[(Benzyl-methyl-carbamoy!)-phenyl-methyl]-carbamic acid tert-butyl ester {J-
2b1) may be prepared as described in Exampie 44(e) of PCT patent appiication
publication No. WO 03/002833.

To a solution of (8)-[(benzyl-methyl-carbamoyt)-phenyl-methyl}-carbamic acid
tert-butyl ester (J-2b1, 1.0 mM} in THF was added LAH {0.15 g, 4 mM) in portions. The
mixuture was stirred at room temperature for 2 h. The mixture was siowly poured into
an agueous solution of NaOH (0.5 N, 50 mL). The resulting mixture was extracted 3
times with ethyl acetate (25 mL). The combined ethyl acetate fractions were washed
with brine, dried (MgSQy,), filkered and concentrated. The product was treated with 4M
HCl in dioxane (4 mL). After stirring for 30 minutes at room temperature the mixture
was concentrated and the residue was dried under high vacuum for 16 h. The resulfing

solid was used without further purification.
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105 2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 3.23 596 595
amino]-quinoline-6-carboxylic acid (1-phenyl hex | -amide 106
2-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 3.53 652 651

V@;%hq] %%ollne -6-carboxylic acid (1-phenyl dec | -amide 1(i%r”m2093/0%167

2-[(4'-Isopropyl-biphenyl-2-carbonyl)-amino]- 527 quinoline-6-carboxylic
acid (1-phenyl-propyl) amide Table 8(b) Ex. Compound Name .. ESMS
H.NMR No. m +1 108 (S)-2-[(4' trlfluoromethyl 603 1H NMR (400 MHz,
CD3CI): 06.35 (d, biphenyl-2-carbonyBlamino]- 1H), 7.05-7.65 (c, 15H),
7.97 (m, 1H), quinoline-6-carboxylic acid 8,02 (d, 1H), 8.18 (d, IH), 8.29
(d, 1H), (phenyl-pyridin-2-yl- 8.42 (c, 1H), 8.58 (d, 1H), 8.69 (d, 1H).
mthwwmmowm»m Irlﬂmwm%mﬂm%@{md&mm&mm@@ﬁ@@;
- &9 @iceH), 5.25 (m, 1H),
guinoline-6-carboxylic aci ), 8.02 (m, 2H),
8 22 (1-pyridin-2-yl-propyt)-amide (d, 1H), & 28 (d, 1H) 8.43 (c, 1H), 8.58
(dCPhH) 8 71 (s, 1H). 110 2-[(4"-trifluorome$fyl- 541 1 H NI (400 MHz,

1d, biphenfl=Zarbonyl)f@aiino]- 3H), 5387c, &+ #2-7.7
@ S' 1(d,

.quﬁﬁbllnefmr?nxmam ,2HJ, @ (i TH
128 N1-pyridin-2-yl-ethyl){amide (d, {R); 84 €. TH), 8.56 (d, 1H)
(c, 1H). 111 (S)-2-[(4'-ishpropy1l- blﬁh’enyl 578 1H NMR (400 MHz,

CD3CIf-62.16 (d, 2-carbon moi 6H), 2.84 (m, 1H), 6.36 (d, 1H),

7.2-7.47 quinaline-6-carboxylif afill fc,J11H), 7.53 (m, 1H), 7.66 (M, 2H),
7.79 (phenyl-pyridin-2-yl- m’é“fhﬁ - (m, 1H), 8.06 (m, 1H), 8.15 (s, 1H),
8.22 amide (d, 1H), 8.31 (d,1 5 8.48 (d, IH), 8.63

{G-da)

The title compound was preparedin a ranner analogous to that described in
Example 1(b). HPLC retention time, 2.65 min; ESMS (m+1), 660, calc. Mw, 659

The compounds in Table 7 were prepared from appropriate starting materials

using procedures a'naiogous to those described in Example {1b).

Tahie 7
Ex. - Compound Name : HPLC ESMS | Cale.
No. , Retention time | (m+4) Mol
Wagt.
95 | (s)-2-{{4-Triftuoromethyl-biphenyl-2- 2.56 625 624
carbonyl)-amino}-quinocline-8-carboxylic A
acid [2-(ethyi-propyl-amino}-1-phenyl-ethyl}-
amide
86 | (s)-2-{(4'-Trifiuoromethyl-biphenyl-2- 2.52 639 638
carbonyl)-amingj-quincline-6-carboxylic
acid [2-(butyl-ethyl-amino}-1-phenyl-ethyl]-
amide
97 | (s)-2-[(4-Trifluoromethyl-biphenyl-z- 2.71 639 638
carbonyl}-amino}-quinociing-6-carboxylic
acid [2-(methyi-pentyl-amino}-1-phenyl-
ethyll-amide
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(d, 2H). WO 2005/080373 PCT/1B2005/000167 110 Ex. Compound
Name ESMS 1H NMR No. m +1 112 (S)-2-[(4'-tert-butyl-biphenyl- 592 1
H NMR (400 MHz, CD,CI): d 1.23 (d, 2-carbonyl)-amino]- 9H), 2.84 (m,

wihe©edfs6d, 1H), 7.2-7.47 quinoline-6-carboxylic acid (¢, 1pd a2 600167

1H), 7.66 (m, 2H), 7.79 (phenyl-pyridin-2-yl-methyl)- (m, 1H), 8.06 (m,
1H), 8.15 (s, 1H), 8.22 amide (d, 1H), 8.31 (d, 1H), 8.48 (d, 1H), 8.63 lid,
2H Example 113 5 (S)Phenyl ({2

f(4'-trifiuoromethyl-biphenyl-2- carbonwf5 aminol-quinoline-6-carbonyl}-
amino)-acetic acid methyl ester CFy CFA1 O O O OH HZN COZCH3 O\
IHCO;CH3 NN NNHEDC, HOBT1'Pr_EIN, H CH,Cly 10 This
compound was prepared in a maBranpieadégous to that described in
Example (Ib). The intermediate phenylglycine methyl ester is
ﬁ%%!&#aé%@)\@lﬁb}ﬁr iR et entioRtime:286 minhnaMSr(oite b
584 ¢ Ic. Elxa%m le 1%4 15

-Z=Carbonvl)aminolauinoline-6- carboxguc acid
{f(4- fl uorobenzyl )methvicarbamoyll phenvlmgthyl }amid e a) Préparation
gggltermedlate N-(4-Fluoroben L)formamidte)%o FINHZF ( N@—(O wO

oz
Ul
700
@

5/080373 PCJ/1B2005/00

4
=~ OH H;NI‘CH3 /E
ok
NN EDC. HOBT, BrEm,

CH,TY

This compound was prepared in a manner analogous to that described in Example (1b).
HPLC retention time, 3.23 min; ESMS (m+1}), 554; calc Mw, 553

The compounds in Tables 8(a) and 8(b) were prepared from appropriate srarting

materials using procedures analogous to those described in Example (1b)

Table 8(a)
Ex. | Compound Name , HPLC ESMS | Calc.
No. Ratention (m+1}) | Mol
time Wat.
99 | (R)-2-{(d-trifluoromethyl-biphenyl-2-carbonyl}- 3.10 570 569

amino)-quinoline-8-carboxylic acid {1-(4-
methoxy-phenyl)-ethyl]-amide

100 | (R)-2-[(4-trifluoromethyi-biphenyl-2-carbonyl)- 3.09 570 568
amino}-quinotine-8-carboxylic acid [1-{3~
methoxy-phenyh)-ethyll-amide

101 | (R)-2-[(4'trifilucromethyl-biphenyl-2-carbonyt)- 2.78 554 553
amino}-quinoline-B-carboxylic acid (1-phenyi-
propyl}-amide

102 | 2-[(4-triftucromethyl-biphenyl-2-carbonyl)- 2.40 622 621
aminol-quinatine-6-carboxylic acid {1-(4- ‘
trifluoromethyl-phenyii-propyij-amide




111 A solution of 4-fluorobenzylamine (20 g, 160, mmol) in ethyl formate
was heated at reflux for 4 h. After cooling, the solvent was evaporated to
afford a yellow solid. Trituration with cold EtOAc afforded the title

WM

H), 7.25 (m, 2 H), 7.00 (m, 2 H), 5.91 (brs, 1 H), 4.42(d,2 5H). b
Preparation of Intermediate (4-Fluorobenzvl)methvlamine ~,~ NHCHO F'
NHMe 10 A solution of N-(4-fluorobenzyl)formamide (17.46 g, 114 mol) in
THE (100 mL). was cooled in an ice Bth (0 C). Lithium alumininum
hydride (7.2 g, 190 mmol) was then added carefully in portions with
stirring. The coollng bath was removed and the reaction mixture was

gsks a white solid (17.46 g, 71%). 'H NMR (CDCIS})C@&%%@(}W]

WWE@WK}Q@UE for about 64 h. The
with diethyl ether and again cooled in an ice batl

fggation was 15=dilnge
N Ristargisothen géendhe

dcaic.

@liol,

by careful dropwise addition of aq. IN NaOH soluting followed by Wot.
SHRBIrafel4atyifNeRSEshY SuRigoH: Zrershealiting mixturewas filtgretf? | 627
wash rf’g‘t %JQ%% te 6‘158?’&())& aai‘ééﬁ)fﬁ ether The filtrate was

enfeet i iy =miscaeey) gasac 29 8%0)HETE
e e T

20 c) |Repd JWntermediate of (S)- {I(4- :

Hopr 3quzvd;)‘m@ﬂwmaybmmtavupheangm\athvl}cal bamig.agid tert-Bwy este?s
I~ O @N:@@QHWHM@ -NONpFlicacid §5PREUYH 0 25 A solution of

N-Rac (H 17’)!‘1 RQRmmnl\:nu\_r 5 a5
flmdb%ﬁﬁ RS EB ek %%1 %af?fg %&ol) in CH3CT2 (550 M9 was
coolet G 0T WEI 58 51080575 BETI1B2005/000167 112

OGP IO INE (RN -MEard8hyMBraRoand PyBrOP (38.3|9, 82.1] s27

mmol) yueraitaeR carboxylic acid (1-phenyl- propyi)
amide
Table 8(b)
_Ex. [Compound Name ESMS . ['H.NMR

No. (m +1) '

108 {S)-2-[(4'-trifluoromethyl- 603 'H NMR (400 MHz, CD,Cl): 06.36 {d,
biphenyl-2-carbonyt)-amino]- 1H), 7.05-7.65 (¢, 18H), 7.97 (m, 1H),
quinoline-8-carboxylic acid 8.02 {d, 1H), 8.18 {d, 1H), 8.28 (d, 1H),
(phenyl-pyridin-2-yl- 8.42 (c, 1H), 8.58 (d, 1H), 8.68 (d, 1H).
methylj-amide | o

109 2-[(4-triflucromethyl- 556 |1H NMR (400 MKz, CDCly: O 0.88 {t,
hiphenyl-2-carbonyl}-amino}- 3H), 2.00 {m, 2H), 5.25 {m, 1H}, 7.2.7.7
quinoline-6-carboxylic acid (c, 10M), 7.80 (g, 1H), 8.02 (m, 2H)}, 8.22
(1-pyridin-Z-yl-propyl}-amide (d, 1H), 8.28 (d, 1H), 8.43 {(c, 1H), 8.58

(d, 1H), 8.71 (s, TH).

110 2-[{4'-triflucromethyl- 541 it NMR (400 MHz, CDCIE 0 1.58 (
biphenyl-2-carbonyl)-aminol- 3}, 8.38 {¢, 1H), 7.2-7.7 (¢, 10H}, 7.9
quinoline-6-carboxylic acid (d, 2H), 8.02 (m, 1H). 8.21 {d, 1H), 8.2
(1 -pyridin-2-yl-ethyl)-amide (d, 1H}, 8.4 {c, 1H), 8.56 (4, 1H), 8.72 (c {

1H.

111 |(S)-2-{4-isopropyl-biphenyl-| 578  |[1H NMR (400 MHz, CD.Cly: O 1.16 (d,
Z-carbonyl)-aminol- BH), 2.84 (m, 1H), 6.36 {d, 1H} 7.2-7. 47
guinoline-8-carboxylic acid (c, 11H), 7.53 (m, 1H), 7.66 (m, 2H}, 7.79
(phenyl-pyridin-2-yl-methyl)- (m, 1H), 8.06 (m, 1H), 8.15 (s, 1H), 8.22
amide (d, 1H), 8.31 (d, 1H}, 8.48 {d, 1H), 8.63

(d, 2H).
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added sequentially. The cooling bath was removed and the reaction
mixture was stirred at room temperature overnight. The solvent was
evaporated and the title compound (24.5 g, 96%) was isolated by
phy on silica gel eluting with a gradient of 5 4Q%

“@éﬁﬁ@:@tgﬁ% in hexane. 1H NMR (selected signals, CDCIS)I{Eﬁz %%)50{0%1%7
H), 5.56 (d, 0.7 H), 2.83 (s, 0.9 H), 2.78 (s, 2.1 H), 1.40 (s, 6.3 H, 1.39 (s,
2.7 H). d) Preparation of Intermediate
(S)-2-Amino-N-(4-fluorobenzvl)-N-metHyl-2- phenviacetamide
hydrochloride " 1O 1 N\[FI/1/1F "™'0~N CrH3N+ N\ 10 H 0 O A solution
of HCI in dioxane (4M, 100 mL) was cooled in an ice bath and added to of .

(SE{[(EHyRRRNRRaethylcar jpfierwirethylcarbamic acid
teftdoutyl ester (9.49 g, 25.5 mnjet)+Tjhe reaction mixture was then stirred

fort €h, [e3leRvirgyttnebls/ keimperdture delrisel tbNEGh aﬁﬂ@ﬁvér‘t@%

beriod, Wﬁtﬁéﬂ ﬂ@lﬂ@img HCI and solve %3% g_l §7
8 22
Ry Es %Gﬁ-ﬁSB 63

(D

b 9&1} wett By
litle cof S (7.99, 10
:Dczlsr| ’d‘”%twég& brs, 0. 3Fyﬂ ,55?25}%35“
D.9 H),% é4 (s 2.1 H). e) Preparnation of g 24)
)-2-f(&-tert-Butvibiphenvl-2- carbonvl)amlnolaumollne 6 20 carboxylic
acid ff(4-fluorobenzvl)methvicarbamovilphenvimethyl)amide Q I F Cr
H3N+N I\ OF 00/\COZzH 0 N#PRENT /H N O H ' H N WO

r“ﬁ’ Bmohne—a carbonyil-
ne-o-carboxylic acl

imp gy aotigasigmeth %ést-er
ang (S)-2- amlno N- (4 fluorobenzyl) -N-methyl- &phenylacetamld@ -
8 rature

oo N7 NC0.CH,
noBropyI(ﬁh&EﬁﬁLﬁQﬁLﬂmde
EDC, HOBT, 'PrEIN,
CHaCly

This compound was prapared in a manner analogous to that described in Example {ib).
The intermediate phenylgiycine methyl ester is commerdially available, HPLC retention
time, 2.86 min; ESMS (m+1), 584; calc. Mw, 583

Example 114

{ S)-2-[{4'-tert-Butylbiphenvi-2-carbonyljaminolquinoline-6-carboxylic acid {{(4-

fluorohenzvhbmethylcarbamovilphenvimethyllamide

a) Preparation of Intermediate N-{(4-Fiuorobenzyhfcrmamide

/©/\sz @ANHCHO
ORI
F £
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5 hydrochloride (7.48 g, 39 mmol). The reaction mixture was stirred at
room temperature overnight. Volatiles, including solvent, were evaporated
under vacuum. The title compound, a white amorphous solid (14.4 g,

Wt f0s Was;isolated by chromatography on silica gel eluting y¥ith@yos/000167
gradient of 40% to 60% ethyl acetate in hexane. 'H NMR (selected
signals, CDCla): 8 6.15 (d, 0.3 H), 6.09 (d, 0.7 H), 2.91 (s, 0.9 H), 2.86 (s,
2.1 10H), 1.23 (s, 9 H). MS m/z 679 (M+1). The compounds in Table 9(a)
were prepared using procedures analddous to those described above for
the synthesis of the compound of Example 114 using appropriately
substituted startlng materlals/mtermedlates which are available 15 -

Cgmme{%@lmﬁ.pmar@ﬂddaeammw Q@@'O(?@Hﬁrﬁélmﬁmth@%@aw@b@ied
abo er intermediates repared usi

{138 iux? av%?ag/&eft skﬁ? e aﬁaﬁ%lea@(agaﬁor%eom oun%ealg%n@w% lect
THUpRF E@Wid@@@x@ﬁ@p@d@ﬁﬁ@h@@ﬁ@ygd as a whxte sohid (17.46 g, 71%).

(R)NEAcRenzysoxgbighemyl-225 @, 6+ RANGES 2 H), 5.91 (br s, 1 H), 4.42 (d, 2

gﬂ:bonyl)amino],quinoline-6-carboxy|ic acid (1-phenyl- 5.4 (m, 1 H);
ivl)amide 1.65 (d, 3 H) 116 (S)-2-[(4'-Benzyloxybiphenyl-2- 5.0 (s, 2 H)

641 carbonyl)amlno]qumollne 6 carboxyllc ac:ld (phenyl ridin-2- mmeth

carbonyl)amlno]qumollne -6- carboxyllc acid (|sopropyl 4.13.(m, 1 H);
carbamoylphenylmethyl)amide 1.18 (d, 3H), 1.07. d, 3.H 118
S)-3-[2-((2-[(4'-Benzy§loxybiptiEHI-2- 5.06 (g, 2 J@@ NHite
carbonyl)amino]quinotifie-6-carbonyl)amino)-Zphényl- 5.00 (m, 2 H);
acetylamino]propionic acid benzyl ester 3.55 (m, 1 H); 3.50 (m, 1 H); 2.57

(m, 2 HWQ 2005/ gg&%lu%rgbce-gélﬁ%prgg{'%) OU8746 g, 114 mol) in THF (100 mL ).
was cooled in an ice bath (0° C). Lithium atumininum hydride (7.2 9, 190 mmol) was
then added carefully in portions with stirring. The cocling bath was removed and the
r@actaon msxture was sttrred at room temperature for about 64 h The reaction was
dﬂuted with dzethyl ether and agaan cooled in anice bath it was then quenched by
caraful dropwuse addition of ag. 1N NaOH solution followed by saturated ag. Na:S0;
solution, The reéulting mixture was filiered, washing the collected solids with diethy!
ether, The filtrate was concentrated to afford the title compound as a clear oil (15.2 g,
96%). 'H NMR (CDCls): § 7.28 (m, 2 H), 7.02 {t, 2 M), 3.78 (s, 2 H), 2.46 (s, 3 H).

c) Preparation Intermediate of (S)- {{(4-

Fluorobenzyhimethvlcarbamovilphenvimethylicarbamic acid tert-butyl ester

o)
>L0kt:§"‘cozn
F
NHMe o | \/@’
F/©/\ >LO)J\:/I\ N
0

A solution of N-Boc-L-phenylglycine (H, 17.2 g, 88.5 mmol} and (4-
fiuorobenzyl)methylamine (10.47 g, 75.3 mmol} in CH2Clz (650 ml} was cooled to 0°C.
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114 Ex. Compound Name Select H NMR ESMS No. signals (m+1)
CDC13 119 (R)-2-[(4'-Isopropylbiphenyl-2- 2.84 (m, 1 H); 514
carbonyl)amino)quinoline-6-carboxylic acid (1-phenyl- 1.62 (d, 3 H); eth

waRmideshsk4 d, 6 H 120 (S)-2-[(4'-Isopropylbiphenyl-2- 2.84 S Akibo D4 do167

carbonyl)amino]quinoline-6-carboxylic acid (phenyl- 1.16 (d, 6 H) ridin-2-
[-meth 1 amide 121 (S)-2-[(4'-Isopropyibiphenyl-2- 543
carbonyl)amino]quinoline-6-carboxylic 3 id carbamo | hen (meth | amide
122 (S)-2-[(4'-Isopropyibiphenyl-2- 5.05 %s, 2 H); 705
carbonyl)amino)quinoline-6-carboxylic acid (isopropyl- 2.83 (m, 1 H);
carbamo | hen Imeth | amide 1.13 d, 6 H 123 :
(SYsoH(PHSEHBHNBIHEhYIL 225 Hnfdl) 2nd > BOOP (38.3 g, 82.1 mmol) were then
cad;;ﬁgbaﬁm@ﬁu%?wamOM@Qéﬁ&é&ﬁlélélfg%!'re%%z(%x@ulé)was stirred
c [ S .
& %_ Eglsggg) pﬁ&phe%&n— %gl 8%1 é‘» g@sﬁyaga a):cil' t%e title compound
r[é/ﬁﬁrzﬁ IR SR PGSR @B OB @eberling with a gradient of

(%hzyraﬁéﬁmﬂwaabamwh)pkmrﬁlrﬁemwammt%@&g(ﬁa@ 2bdI,2-86.65.(8;5.3
H)), 4.98, B7)1224R)-84@7soRrapylbi @ X{g &, %%241% 3(% %%'_2’1_‘4)

carbonyl)amlno)qumollne -6- carboxyllc aci luoro
benzyl)methylcarbamoyl]phenylmethyl} amlde 2 93 (s, 0. 9 H) 2. 88 (s,2.1

mﬁ]qumtm@-;@ecarbonyl}ammo) 2phenyl 5 04 (s 2

o | (j/’: | ' F
>J\OJ\N N CUH,N* N\/Q/
H o o

A solution of HClin dioxane (4M, 100 mb) was cooled in an ice bath and added
to of ()~ {[{4-fluorobenzylimethylcarbamoyljphenylmethyficarbamic acid tart-butyl ester
(©.49 g, 25.5 mmol). The reaction mixture was then stirred for 5h, allowing the
temperature 1o rise to room temperature over this period. Volatiles, including HCI and
solvent, were evaporated to afford the tile compound as a white solfid (7;9 g, 100%), ’4H
NMR (selected signais, CDCly): & 8.94 (br s, 3 H), 5.94 (br s, 0.3 H), 5.82 (brs, 0.7 H),
2.06 (s, 0.9 H), 2.64 (s, 2.1 H).

g) Preparation of (S)-2-[(4-tert-Butythiphenyl-2-carbonyiiaminolauinoline-6-
carboxylic acid {[{4-fluorobenzylimethvicarbamovliphenyimethyllamide

Y
ool § 03*% ~
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acet lamino ro ionic acid benzyl ester H0.13 d, 6 H) 127

(S)-2-[(4'-Methylbiphenyi-2-carbonyl)-amino]quinoline- 6.36 (d, 1 H); 549
6-carbox lic acid hen I ridin-2- mmeth l)amide 2.31 s, 3 H 128
. hylbiphenyi-2-carbonyl)-amino]quinoiine- 6.13 ( -
“(gge&r&{ﬁbg%\ﬂ% acid {[(4-fluorobenzyl)- 6.08 (d, 0.7 H): S ilRifier
methylcarbamoyl]phenylmethyl}amide 2.90 (s, 0.9 H); 2.86 (s, 2.1 H);
2.30 s, 3H 129 (S)-2-[(4'-Methylbiphenyi-2-carbonyl)-amino]quinoline- 6.00
(d, 1 H); 623 6-carboxylic acid [(4-flubtébenzyl- 4 24 (m, 2 H); carbamo |
hen (meth | amjde 2.24 s, 3 H 130
(S)-2-[(4 Methylblphenyl -2-carbonyl)- amlno]qumollne 6.12 (d, 1 H); 620

6- Carb@@%’%cﬂ@ﬂt@r[@ﬂ@@é’%ﬁ@ﬂ?y%ﬂheﬁ@é (eri@)iamino}-guinoline-6-carboxylic

Ao S OEOsIooN Iy 15T

LA NP

ompound Name' S

R l#r}él@tamade

mmcreemﬂs NoP4R RS 1) Tl (3BT s SRR RBprEYIBIAR AR
St (Gndind ) 5851 L casanyl) anminolgdinalinga Gioapbmydit dcidb{dihid? (s,
'ﬁ%grg!:'l%?ggn?ﬁ@@”@@%%ﬂ))o%QYHQBFHYH@%F’@&@@a@F@d Lok bR efidre

éHF(’SB‘

N GRIThIE,

henyl-2- 6.12 E)
96‘"’8 ﬁ%kﬂjﬁrce %cﬁi‘BD[’(?n

i s A

mpridiouady ety lemdbeirmoy RpllteiivirhetBgfamiae ipogmeg-by ENpmetaarapR-rn
%@%A@ét%ﬁ[ﬁﬂw&@ﬂﬁr@@mi@hﬁﬁw% B 8606cktAHDcA34 in hexane. 'H NMR

car

A SRS

bamo

123 (s, 9 H). MS m/z 670 (M+1).

e

The compounds in Table 9(a) were prepared using procedures analogous to

those describad above for the synthesis of the eompound of Example 114 using

appropriately substituted starting materials/intermediates which are available

commercnaﬂy prepared m a manner anatogous to the methods descnbed above for

other intermediates, or pfepared using procedures knewn to those of average skili in the

art. ‘
Table 9(a)
Ex. Compound Name Select '"H NMR | ESMS
MNo. signals {m+1)
(CDClLy}

115 | (R)-2-[(4"-Benzyloxybiphenyt-2- 5.01 (s, 2H)}; 1578
carbonyi)amino]quincline-6-carboxylic acid (1-phenyl- 1 5.4 (m, 1 H)
ethylamide 1.85(d, 3 H)

116 | (S)-2-[(4'-Benzyloxybiphenyi-2- 5.0 (s, 2 H) 641
carbonyllamino]quinoline-6-carboxylic acid {phenyi-
pyridin-2-yimethyijamide

117 | (8)-2-[(4-Benzyloxybiphenyl-2- 501 (s, 2 H), | 648
carbonyllaminc]quinoline-6-carboxylic acid (isopropyl- | 4.13 (m, 1 H);
carbamoylphenylmethyl)amide 1.18 (d, 3H)

1.07 (d, 3 H)

118 | S)-3-{2-({Z-{(4"-Benzyloxybiphenyi-2- 5.08 (s, 2 H), 769
carbonyllaminc]quinoline-6-carbonyl}amino}-2-phenyl- | 5.00 {m, 2 H);
acetylaminolpropionic acid benzyt ester 3.85{m, 1 H};

3.50 (m, 1H);
2.57 {m, 2 H)




1.03 m, 6 H 134 (S)-2-[(4'-tert-Butylbiphenyl-2- 6.15 (d, 0.3 H); 679

carbonyl)amino]quinoline-6-carboxylic acid {[(4-fluoro- 6.09 (d, 0.7 H);

benzyl)methylcarbamoyl]phenylmethyl}amide 2.91 (s, 0.9 H); 2.86 (s, 2.1
wiodkgaiss 9 H 135 (S)-2-[(4'-tert-Butylbiphenyl-2- 5.65 (d, del}abRB/000167
_carbonyl)amino)quinoIIne-6-carboxyIic acid [(4-fluoro- 4.43 (m, 2 H); bent
icarbamo i hen _meth | Jamide' 1.23 (s, 9 H) 136
(S)-2-[(4'-tert-Butylbiphenyl-2- 6.11 (41 H); 662
carbonyl)amino]quinoline-6-carboxylic acid 3.01 (0.9 H);
[(methylpyridin-2-ylmethylcarbamoyl)phenylmethyl)- 2.99 (2.1 H); amide

1.21s, 9 H 137 (S)-2-[(4'-tert-Butylbiphenyl-2- 5.93(d;

ESMS

1.EH) 6

deb :)nyl)ammo]quino‘ﬁﬁé‘%‘?liﬁﬁo@’imft acid {phenyl- 438 rég‘?géi?;mﬁd N

IRfeth | carbamo | meth | amide 1 1.12 s, 9 H) 138 (éDC';;) )

(D) +(A' $tart R+berHatind O O A PNt ek i\

USh% RS R 420407, 1 H) 528 2.84 (m, 1 H): | 514

Cgﬁ”g RN HRlinare-carhexylicacid (Lgpieanyl- 5138 (f, | H)H)

ethyl)armigierdi®4 (d, H); 1.23 s, 9 H' 139 (S)-2-[(4'-tert-BlitBdhyl-2

61.3b (US)QW'-mr@aﬁbmhyt)ﬂrhino]quinoline-6-carboxyI%%iér@néﬁyl- 577

1.23 |(sa®ad) Eaincaayineidedrarbie ipgyid (phenyl- 1.16 (d,

(Q\f-nmfﬁ’?%wﬁnﬁgﬁi)?@%%rbgny!) arine)gtinofine=6+6:13(d,0-3 H) 543

681 btk iiCARP NS benaylk, 6,08 (d. 0.7 H); |

ar armij Aofline2 EOCErB4Y, =648 (d, 0.7 H);
Tethyfggr 0¥ Hﬁéﬁ'f!{@%l}@ml e 2.88 (s, 0.9 H); 2.85 (s, 2.1 H); -
429 @S)ézt!@d'-Us_e%&b@blh:%l@l%@%/%%m PCT/IB20055080167 2116, 1495
(S)-2: [{dieBthytbiphamyk@icatbompaiiaciisppitme- 272 (@1 H6B7
carbamoylphenyimethyljamide 1.13(d, 6 H)

123 | (S)-2-[(4"-1sopropyibiphenyl-2- 551 (d, 1 H) | 599
carbonyl)aminojguinoline-8-carboxylic acid (tert-butyi~ | 2.84 (m, 1 H}
carbamoyiphenylmethyl)amide 1.31 (s, 9 H}

1.15{d, 6 H)

124 | (S)-2-[(4"-Isopropylbiphenyl-2- 8.13 (d, 0.3 H); | 647
carbonyhaminc]guinoiine-8-carboxylic acid 8.08 (d, 0.7 H),
{(benzyimethylcerbamoyi)pheny%methyi]amide 2.89 (s, 0.9 H);

: 2.85 (s, 2.1 H);
1.13(d, 6 H)

125 | (8)-2-{{4 -Isopropylbiphenyl-2- 6.15 (d, 0.3 Hj;
carbonylyaminojguinoline-6-carboxylic acid {{{4-fluorc- | 6.10 {d, 0.7 H};
benzyl)methylcarbamoyllphenylmethyl}-amide 2.93 (s, 0.9 H);

2.88 (s, 2.1 H),
1.18(d, 6 H

126 | 3-[2-{{2-](4"-Isopropyibiphenyl-2- 555 {d, 1H)Y | 705
carbonyl)aminolquinoline-6-carbonyilamino)-2-phenyi- 504 (s, 2
acetylaminojpropionic acid benzy! ester #):1.13 (d, 8 H)

127 (S)—2-[(4‘-Methylbiphenyl~2-carbonyl)-amino}quinoline- 6.36 (d, 1 H); 549
B-carboxyiic acid (phenylpyridin-2-ylmethyl)amide 2.31 (s, 3H)

128 (S)-Z-[{4'-Methyibiphenyi«Q-carbony!)-amino]quinoiine- 8.13 (d, 0.3 H); | 837
6-carboxylic acid {{(4-fiuorobenzyl)- 6.08 (d, 0.7 H);
methyicarbamoyljphenytmethyitamide 2.90 (s, 0.9 H);

2.88 {s, 2.1 H};
2.30¢(s, 3 H)

129 (S)—.’a-[(4'-Me’fhylbtphenyl»2-carbony|}-amino]quinoiine- 8.00 (d, 1 H) | 623
B-carboxylic acid [(4-fluorobenzyl- 4.24 (m, 2 Hj
carbamoyt)phenyimethyljamide 2.24 (s, 3H)-

130 (S)-2-[(4'-Methy!biphenyi~2-carbonylf)~amino]qu'erzo£ine» £.42 (d, 1 H} |820
6-carboxylic acid [(methylpyridin-2-yl- 2.24 (s, 3H)
methylcarbamoy!)phenylmethyljamide 2.88 (s, 2.1 Hj,

2.94 (s, 0.9 H)




carboxylic acid [(4-fluorobenzyl- 4.39 (d, 2 H);
carbamoyl)phenyimethyllamide 2.58 (q, 2 H); 1.14 (t, 3 H 142
(S)-2-[(4'-Ethylbiphenyl-2-carbonyl)-amino]quinoline-6- 6.11 (m, 1 H); 634
wershnels-acid [(methylpyridin-2-yl- 3.03 (s, 0.9 H); PCT/IB2005/000167
methylcarbamoyi)phenylmethyl)amide 3.00 (s, 2.1 H); 2.59 (q, 2 H);
115(t, 3 H) 143 (S)-2-[(4'-Ethylbiphenyl-2-carbonyl)-amino]quinoline-6-
5.76 (d, 1 H); 620 carboxylic acid {phenyl[(pyrldln -2-4.63 (d, | H);
yimethylcarbamoyl)methyl)amide 4. 4% ?d 1H);2.58(q,2H); 1.14t,3H
144 (S)-2-[(4'-Ethylbiphenyl-2-carbonyl)-amino]quinoline-6- 6.35 (d, 1 H);
563 carboxylic acid (phenylpyridin-2-yi-methyl)amide 2.60 (g, 2 H); 1.15 ¢,

B 145 2-[(@-Ethybipbenpbancaiaary)-amino)quinoline ée6t48 R HESMS
588. carboxylic acid benzhydrylamide 2.60 (g, 2 H); 1. ]5 (t RESRET (m+1)
S)-2:[(4" Pmn\/lhlnhpn\/l 2-carbonyl)- nmmn]mumg!mn '5“6' (@D}?rlerz) B 3%1511
p1ArboR é %8?86%@@ 6, osraé ,7 H); 51d, Hﬁ!
ety &l T IS 0.0 H; 2584521 v
2.52 (t 2m2 6 (t, 3'H) 147 . 415 (d, 6 H)
K} 74 lw Eﬂ@ﬂyﬂ@;ﬂbgﬂylpaeﬁﬁmonyﬁ amlno]qumollne- 35922(0[rfﬂ. K)HB51648
5-carboxykedgiditdidluarisehzytod 3@ @rid2(Hpthyl- 3 00 (s, 3 H)
carbdrmpydipRenyisietasibammeed s e dpMids (m, 2 j 4‘9‘ 7 J*"B H)
148 (\\ 2_[(A'-Pronvibhinhenvl-2-cakr hnn\ FIA } 2
5h8 | (S) 2Y(4-isobropyibiphehyl-z- 2 “"""”’““"'Gl“ﬁﬁé’ 4 \‘1" Y34
> carbonylyaminolguinoiine-6-carboxylic aC!d {phenyl- = 1432 (m, 2 H}
[(pyridin-2-yimethylcarbamoyl)methyljamide 272 (m, 1 Hx
1.03 (m, 6 H)

134 | (S)-2-[(4'-tert-Butylbiphenyl-2- 6.15 (d, 0.3 H), | 679
carbonyl)aminolquinoline-6-carboxylic aczd {[{4-fluoro- | 6.09 (d, 0.7 H);
benzyhmethylcarbamoyljphenylmethyljamide 2.91 (s, 0.9 H),

2.88 (s, 2.1 H),
B 1.23(s,9H)

135 | (S)-2-[(4"-tert-Butylbiphenyi-2- 566 (d, 1 H), | 665
carbonyliaminojguinoline-8-carboxylic acid [{4-fluoro- 4.43 {m, 2 Hj;
benzyicarbamoylphenyimethyllamide 1.23 (s, O H)

136 | (S)2-[(4'-tert-Butylbiphenyl-2- 6.11 {m, 1 H); | 662
carbonyl)aminojquinoling-6-carboxylic acid 3.01 {09 Hy
[{methylpyridin-2-yimethylicarbamoyl)phenylimethyl}- 289 (21 HY
amide ‘ 1.21{s,9H)

137 | {S)-2-[(4'-tert-Butyibiphenyl-2- 5,93 {d, 1 H); | 648
carbonyl)amino]quinoline-B-carboxylic acid {phenyl 4,36 (m, 2 MY
[(pyridin-2-vimethyl)carbamoviimethyl}amide 1,12 (s, B H;

138 | (R)-2-[{4'-tert-Butylbiphenyl-2- 6.40 (d, 1 H) 1528
carbonyt}amlno]qmnohne -8-carboxylic acid (1- phenyl— 538 (m, 1 H)
ethyl)amide ‘ 184 (d, H})

1.23({s, 9 H)

139 | (S)-2-[{4'-tert-Butylbiphenyl-2- 6.35 (d. 1 H); | 591
carbonyllamino]quinoline-6-carboxylic acid (phenyl- 1.23 (s, 9 H)
pyridin-2-yimethylamide

140 | (S)-2-[(4"-Ethylbiphenyl-2-carbonyl)-aminclquinoline-6- | 8.13 (d, 0.3 ), | 651
carboxylic acid {{{4-fluorobenzyl}- 6.08 (d, 0.7 Hj,
methylcarbamoyljphenylmethyljamide 2.88 (s, 0.9 H;

2.85 (s, 2.1 H);
2.58 (q, 2 Hy,
1.14 (t, 3 H)




6-carboxylic acid [(methylpyridin-2-yl- 3.03 (s, 0.9 H);
methylcarbamoyl)phenylmethyl)amide 3.00 (s, 2.1 H); 2.53 (t, 2 H); 1.53

(m, 2

H); 0.76 (t, 3 H) 149

wPdslidasyopylbiphenyl-2-carbonyl)-amino)quinoline- 6.36 g Ad3deDdob167
6-carboxylic acid (phenytpyridin-2-yl-methyi)amide 2.54 (t, 2 H); 1.53 (m, 2
H); 0.78 (t, 3 H) 150 (S)-2-[(4'-Methoxybiphenyl-2-carbonyl)- 6.14 (d, 0.3
H); 653 amino)quinotine-6-carboxylic acid ([(4-fluorobenzyl)- 6.08 (d, 0.7

H); meth Icarbamo | hen imeth | amide

PCT/IB2005/000167 117 2.90 (s, 0.9 H); 2.86(s,2.1 H 151
(S)-2-[(4'-Methoxybiphenyl-2-carbonyl)- 5.70 (d, 1 H 639
aminojquinoline-6-carboxylic acid [(4-fluorobeh7yl- 4.41 (d, 2 H) carbamag

.74 s, 3 H; WO 2005/080373

héeh [[seth]{samieb®iTehg: BdatbR)-aminclquinoline-6- | 574 (d, 1 H) | 637
S)-21[cartretitoss Biltdrotopssarbonyl)- 6.12 (m, 1 H); 6369 (& 2 H)
amln()f@mmﬁi@? sorpaekylieaicH [(methylpyrldln -2- yI- 7“5 %qzaj—l)ﬁ
Rl Rabemesiphenmethulam; mm&:ﬁ’ew BEOPS - L
é &3 @b @%{% Sﬁtbﬁﬁgﬂ (d, 1 H); 56%3 (s, 0.9 H);
AMINOJRALIRA a@ﬁr@@magyymamg Ephenylpyridin-2-y1- B 60($s, 32H)Hi eth
amide 154 (S)-2-[(4'-Benzyloxybiphenyl-2- 5.67 (d, 1 HE.5458q, 2 H);
:arbonvl)ammo]oumollnp 6 (‘arhnxvllr‘ acid [(4-fluoro- 5. 40 B2 HY; berz
kb afder th-amjgojggnoline-6- 576 (d, 1T H) | 620
r 4,63 (d
S)-2: [(’ﬁ tﬁ’m{:i %ﬁﬁfﬁ%‘% - - I) aminojquinoline- 341{7’(%0 % I'—,:‘j 567
X m
6-carbd ylic e 070 nzy 6.08 (d, 0.7 H); 2,58 (q, 2 H);
methy Icarbamoyljphenylmethyl)am|de 3.83 (m, 2 H); 1.14 (1, 3H)

1441 ({S)-2-[{4"-Ethylbiphenyl-2-carbonyl}-amino]quinoline-6- | .35 (d. 1 H); | 883

carboxylic acid (phenylpyridin-2-yl-methyl)amide 2.80 {g, 2 H}
115 3 H)

145 | 2-[{4'-Ethylbiphenyl-2-carbonyl}-aminolguinoline-6- .48 (d, 1 H) | o662

carboxylic acitd benzhydrylamide 2,60 {g, 2 H)
1,15 (1, 3H)

146 | (S)-2-[(4'-Propylbiphenyl-2-carbonyl}-aminolquinoline- | 6.13 (d, 0.3 H); | 665
g-carboxylic acid {{(4-fluorobenzyl) 8.08 (d, 0.7 H);
methylcarbamoyliphenylmethyiyamide 2.90 (s, 0.9 Hy,

2.85 (s, 2.1 HY;
252 (t, 2 H)
1.52 (m, 2 H);
0.76 (1, 3 H)

147 | (S)-2-[(4-Propytbiphenyl-2-carbonyl)-aminolquincline- | 5.92 {(d, 1 H); | 851
B-carboxylic acid [(4-fluorobenzyl- 4.30 (m, 2 H};
carbamovtjphenylimethyllamide 2.50 (t, 2 Hy

1.52 {m, 2 Hj;
0.77 {t, 3 H)

148 | (5)-2-[(4'-Propylbiphenyi-2-carbonyl)-aminolquinoline- | 6.12 (m, 1 H); 648
g-carboxylic acid [{methylpyridin-2-yl- 3.03 (s, 0.9 H);
methylcarbamoyl)phenyimethyllamide 3.00 (s, 2.1 H);

253 {t, 2 H)
1.53 (m, 2 H);
0.76 (1. 3H)

149 | (S)-2-{(4"-Propylbiphenyi-2-carbonyl}-aminojquinoline- § 6.36 {d, 1 H) | 577

8-carboxylic acid (phenylpyridin-2-yl-methyijamide 2.54 (t, 2 H;
1.583 {m, 2 H
0.78 {t, 3 H)

150 | (S)-2-[(4'-Methoxybiphenyl-2-carbonyl}- €8.14 (d, 0.3 1), | 8653
amina]quinoline-6-carboxylic acid {[(4-fluorobenzyl)- 6.08 (d, 0.7 H),
methylcarbamoyl]phenyimethyljamide 3.74 (s, 3 H;




2.81 (s, 2.1 H); 2.72 (0.9 H); 1.221,3H 156
S)-2-((4'Ethoxybiphenyi-2-carbonyl)-aminojquinoline- 5.65 (d, 1 H); 653
6-carboxylic acid [(4-fluorobenzyl- 4.44 (m, 2 H);
weAIRAmayPphenylmethyllamide 3.98 (q, 2 H); 1.34 t. 3 H) 19&11B2005/000167
(S)-2-[(4'-Ethoxybiphenyl-2-carbonyl)-aminojquinoline- 6.12 (m, 1 H); 650
6-carboxylic acid [(methylpyridin-2-yl- 3.93 (m, 2 H);
methylcarbamoyl)phenylmethyljam|q f 99 (s, 2.1 H); 2.97 (a, 0.9 H);
1.29 1, 3 H 158 (S)-2-[(4'-Ethoxybiphenyl-2-carbonyl)-aminojquinoline-

6.36 (d, 1 H); 579 6-carboxylic acid (phenylpyrldln -2-yl- methyl)amlde 3.94
(g, 2 H); 1.32 t,3H) 159

Z-[(&-Ethoxybiphenyl-2-carbonyl)- amanJqumollne -6- %Bf%gdslw -H78
carbpxylic acid benzhydrylamide 3.97 (o ? H\ 1.34 (1 be~— 7
(Br2- {64 %@p%@b&wmﬁyﬁz%iﬁm 5 70°{d.
% %f f” H’
-‘.%%)Vi 88 F uoro-63 .2
ihyiia
85( BYHRY ’;@) amide 448 (m lg1n 4r§~3 (SHZ 536
’ ) %x;@! é"aésﬁjf( R (#dlsapyepoRytEpheng!-2,5.84
(d, 1 I—rﬂe@ a,@@m@mwb@ﬁwmwlmhﬂe -6-carboxylic agid.{@{#ubrd14.47
(m, 1 H); benzylcarbamoyl)phenylmethyljamide 4 35 (h3.-3018; 2 AId, SH-
WE 2005080878 PETHERPC o000 16 7 118 }62 g?i (g} s ©
(S)-2+ RW‘H@BEM@%%@W"E BB DS b6 -

g&" (g)/z‘ (4‘ Egﬁ%viu&wlfpﬁeﬁw IZIU)\_yIIb actd Wnemyl s L%den(d; H) H), | 715
carbonyllaminojquinoline-6-carboxylic acid [{(4-fiuoro- | .00 (s, 2 H),
benzyicarbamoyl)phenyimethyljamide ‘ 443 (m, 2H)

155 | (S}-2-[(4'-Ethoxybiphenyl-2-carbonyi)- -amincjquinoline- | 6.14 (d, 0.3 H); | 667
B-carboxylic acid {[(4-fluorobenzyl}- _ ggg {{d, 0.27 :;
Hphenylmethylyamide . . m, ;
methykcarbamoy}pl y yi} S
2.72 {0.8 H)
1.22{(t, 3H)
156 | S)-2-(4™- -Ethoxybiphenyl-2- carbonyl ammo]qumoime- 5.85.(d, 1 H) | 633
“ 6-carboxylic acld [(4-fluorobenzy- égg ((m, g :;,
lyphenylmeth fjamide : a, ;
. carbamoylpheny y} o e )
157 + (S)-2-[(4-Ethoxybiphenyl-2-carbonyl)- ammo}qumohne— 8.12 (m, 1 H) | 650
g-carboxylic acid [(methylpyridin-2-yi- ggg ((m,za :;
b hphenyimethyljamide . . s, 2. ;
methylcarbamoybpheny vl | e e
1204, 3 H)
158 | (S)-2 {(4' Ethoxyblphenyi -2-carbonyl)-aminolquinoline- ggi id, ; m 579
li id (phenylpyridin-2-yl- methyl)amtde ) a, ;
g-carboxylic acid {phenylpy i et
159 2—{(4'~Etho><ybsphenyl~2-carbonyl)-ammo}qumohnaé- ggg Ed, 12 :g 578
I id benzhydrylamide . a, !
carboxylic ac yary T (o
' 681
160 | {8)-2-[(4'-isopropaxybiphenyl-2- 8.14 {d, 0.3);
carbonyljaminolquinoline-8-carboxylic acid Ci;[(di -fluoro- 2 gg 20 71Hk~)+'}
hmethylcarbamoyllphenylmethyliamide 48 (m, ;
benzylimethylc yijpheny yl} a2ty
2.77 (s, 0.9 H};
1.23 (d, 6 H)
! - . HY, | 667
161 | (S)-2-{(4'-Isopropoxybiphenyl-2 584 (d, 1 f
carbonyljaminolquinoline-8-carboxylic acid [(4- -fluoro- igg Em, ; m)
Dphenyimethyljamide . m, I
benzyicarbamoylpheny il T oh s )




idin-2- Imeth Icarbamo | hen Imethvi amide 163
(S)-2-[(4'-1sopropoxybiphenyl-2- 6.12 (m, 1 H); 731
carbonyl)amino]quinoline-6-carboxylic acid {{methyl(4- 4.48 (m, 1 H);
wiiaremethylbenzyl)carbamoyl]phenylmethyllamide 2.94 ($cQy/8sbtis2és7
(s, 2.1 H); 1.22d, 6 H 164 (S)-2-[(4'-Isopropoxybiphenyl-2- 5.84'(d, 1 H);
717 carbonyl)amino]quinoline-6-carboxylic acid [phenyl(4- 1.23 (d, 6 H)
trifluorometh Ibenz Icarbamo | meth | amide 165
(S)-2-[(4'-isopropoxybiphenyl-2- 6.091(1@1, 1 H); 699
carbonyl)amino]quinoline-6-carboxylic acid {[(5-chioro- 4.71 (m, 2 H);
pyridin-2-ylmethyl)methylcarbamoyl]-phenylmethyl}- 4.48 (m, | H); amide

e (SEN R e300y BignEnyi-2-24 m, 6H) 166 .13 (m, 1 H); | 664
S)-2+ [éérbl@@pmc&yimphw&m&@@i(daql_d-lgmgggi- 4.40 {m, 1 H)
carba rmaamﬁwmeﬁM@fém@ﬁanhWWmﬁmﬂ anudeh,orn 123406 B

itfR-DL] et 1!%&%&3 BAZ m, 1My 731

T ~?~ 4- 4,48 (m, 1 H);
QS)Z attjigr ﬁg@‘ %ﬁ/@ﬂ eh aﬁég 2,84 (s, 0.9 H};
,grbc amln i umo xyllc acid {[methyl(5- 620%1 (& 32) 1
riflugromethylpyridin-2- ylmethyl)carbamoyl]phenyl 4.461(82, @ H)H)

methyllamide 304 ¢sod/bphac2ad, 6 H 168 5.84 (d, 1 H) | 717
’S)-2-[@%ﬁsmpmpmymphmﬁzzagaqwqg 1aapqqjpl‘,sgLrg/l 1.23 {(d, 6 H)
(i)

DEORMIE S508RH PAATH AR A ALE

et LA

4.48 rg rfd %
H); 5¢ ony amlno]qumollne -6- carboxyllc acid (phenght- &48.¢ril)l

H); ridin- 2 Imeth l)amide 1.23 (d, 6 H 170 3.00 (s, 2.1 H);
2-[(4"Isopropoxybiphenyl-2-carbonyl-amino)quinoline- 6 584EM16R)} 5q0
166 | {S)-2-{{4'-Isopropoxybiphenyl-2- 5.75 (d, 17H) | 685

carbonyl)aminolguinoline-8-carboxylic acid {[(5-chloro- 1.23(d, 8 H)
pyrid‘m~2~ylmethy&)carbamoyl]phenylmethyl} amide

167 | (S)-2-[(4'-isopropoxybiphenyl-2- 6,13 (d, 0.7 M), | 732
: carbonyhaminojquinoling-8-carboxylic acid {{methyl(5- g8.06 (0.3 H)
trifluoromethylpyridin-2-yimethyl)carbamoyllphenyl- 4,46 (m, 1 Hj
methyliamide 3.04 (s, 3 M)
1.22 (d, 8 H)

168 | (S)-2-[(4'-Isopropoxybiphenyl-2- .77 {d, Hy 1 718
carbonyhamino]quinoline-8-carboxytic acid {phenyif(5- | 4.72 (dd, ﬁ HY ‘
trifluoromethylpyridin-2-yimethyl)carbamoyljmethyl}- 4,60 {(dd, 1 H)
amide 4.48 (m 1 HY

1.23 (d, 6 H)

169 | (8)-2-[(4'-Isopropoxybiphenyl-2- 6.35 (d, 1 Hy 593
carbonyhamino]quinoline-6-carboxylic acid (phenyl- 4.45 (m, 1 H);
pyridin-2-yimethyliamide 1.23(d, 8 H)

170 | 2-[(4-1sopropoxybiphenyl-2-carbonyl-aminojquinoline- 8.50 (d, 1 H), 592
6-carboxylic acid benzhydrytamide 4,49 (m, 1 H)

1.23(d, 8 H)

174 | (S)-2-|(4'-tert-Butoxybiphenyl-2- 6.13 {d, 0.3 H); | 685
carbonyl)aminoquinoline-6-carboxylic acid {{(4-flucro- 6.09 (d, 0.7 H);
benzyl)methylcarbarnoyilphenylmethyliamide 2.90 (s, 0.8 H);

' 2.86 (s, 2.1 H);
1.13(s, 8 H)

172 | (S)-2-[(4'-tert-Butoxybiphenyl-2- 588 (d, 1 H) | 681
carbonyi)amnno]qu;nohne -6-carboxylic acid [(4-fluoro- | 4.36 (m, 2 H);
benzylcarbamoylphenvimethyllamide 1.14 {s, & H)

173 | {S)-2-{(4'-tert-Butoxybiphenyl-2- 611 (d, 1 H) | 678

carbonyl)amino]quinoline-6-carboxylic acid [(methyl- 3.04 (g, 0.8 H}




6-carboxylic acid benzhydrylamide 4.49 (m, 1 H): 1.23 (d, 6 H 171

(S)-2-

[(4'-tert-Butoxybiphenyl-2- 6.13 (d, 0.3 H); 695

carbonyl)aminoquinoline-6-carboxylic acid {[(4-fluoro- 6.09 (d, 0.7 H);
wbehsyhgnethylcarbamoyl]phenylmethyl)amide 2.90 (s, 0.9 Hyca/86485/80d167

H); 1.13 (s, 9 H) 172 (S)-2-[(4'-tert-Butoxybiphenyl-2- 5.88 (d, 1 H); 681

carbonyl)amino)quinoline-6-carboxylic acid [(4-fluoro- 4.36 (m, 2 H); benz

Icarbamo i hen (meth | amide 1.14 s,

H) 173

(S)-2-[(4'-tent-Butoxybipheriyl-2- 6.11 (d, 1 H); 678 carbon | amino
uinoline-6-carbex lic. acid methyl- 3.04 (s, 0.9 H WO 2005/080373
PCT/IB2005/000167 119

pyndanglméml@tam@m@mwh@mwf@mwmi@é 2.99 s2 %91 H)J J% Hi

S QH\ n\/l 2- 637 /nl 1-}

607

iafr?: & gg@d({g)lﬂgnyl 1 1&.@4 éﬂ“@ﬁ'ﬁm 2-

I8’ P d ®50 (b, LH)y3 60606

5-carbex i asitk ereoiiamicentds is, 9 H) 176 1.15 (s, 9 H)

Sy (8 mMpthyistifawviphiehgh?-25.14 (d, 0.3 H); 669 ©.14 (¢, 0.3 H); | 869

carbonqa)a pnivETaORIBHnElBE AR B aRP ﬁ(‘%rfhﬁé%- 66(52@@ 81 H}

henzy A ERHSARAT BARRG ﬁ&ﬂ}’& 2.91 (s, 0] 2 1

H); 2141 is, 3 H) 177 (S) -2- [(4 -tent-Butylbiphenyl-2- 5.5 ‘ E& @)Hﬁﬂ

C3rg0 TRIFERAaOoXylic acid (methyl- Z. 65(53 J&) =y | 571

carbaj Qrb&%ﬂye{mﬁﬂ]ubamtdealcza;smd-edh?@nemyi 2.86 (d, 3 H};

R)-2(2afyotopentyientroijaniiso)-guinoline-6- 6.41 (d, 1.343)s48kxl)

cdmBoxificatid( Emite) 51a5°(Re- ﬁH) 3.41 @@11 H) 1 H 464
carboxylic aced (1-p enyiet yhamide

341 {m, 1 H)
1.61 (d 3 H)

179 | (8)-2-(2-Cyciopentylbenzoylamino)-quinoling-6- (CD,0OD) 8.43 | 483

carboxylic acid (carbamoylphenylmethyl}-amide {m, 2 H) 571
- . {s, 1 H}) 3.38
~ {m, 1H};

180 | (S)-2-(2-Cyclopentylbenzoylamino-quinaline-6- 565 {d, 1 H) | 535
carboxylic acid {isopropylcarbamoyi- 5.50 (d, 1 H);
phenylmethylyamide 4.00 {m, 1 H}

3.38 {m, 1 H}
1.07 (d, 3 H)
. 0.98(d, 3H)

181 | (R)-2~(2-Cyclohexylbenzoylamino}-quinoiine-€- 6.48 (d, 1 HY | 478
carboxylic acid {1-phenylethylamide 540 (m, 1 H)

3.04 (m, 1 H¥
1.65(d, 3 H)

182 | (S)-2-{2-Cyclohexylbenzoylamino}-quinobne-6- 575 (d, 1 H) | 507
carboxylic acid (carbamoyiphenyimethyli-amide 301 (m, 1 H)

183 | {S)-2-{2-Cyclohexylbenzoylamino)-guinoline-6- 561 {d, 1 H) | 549
carboxylic acid {isopropylcarbamoyl- 415 (m, 1 Hy
phenyimethyllamide 3,07 (m, 1 H)

1.20 (d, 3 H)
1.08 (d, 3 H)

184 | (S)-2-(2-Cyclohexylbenzoylamino)-quinoline-6- 569 (d, t Hjy | 563
carboxylic acid (tert-butylcarbamoyl- 2.07 (m, 1 H};
nhenyimsthyl)amide 1.31{s, 2 H)

185 | {S)-2-{2-Cyclohexylbenzoylamino)-quinoline-6- 6.10 (d, 0.5 H); | 548
carboxylic acid [(ethylmethylcarbamoyl)- 6.08 (d, 0.5 H),
phenvimethyllamide 3.06 (m, 1 H);




1.61 (d, 3 H 179 (S)-2-(2-Cyclopentylbenzoylamino)-quinoline-6- (CD30D)
8.43 493 carboxylic acid (carbamoylphenylmethyl)-amide (m, 2 H); 5.71
(a, 1 H); 3.38 (m, 1 H 180 (S)-2-(2-Cyclopentylbenzoylamino)-quinoline-6-
wo8e0&hsdshy); 535 carboxylic acid (isopropylcarbamoyl- 5.59 &4k iz 000167
phenylmethyl)amide 4.00 (m, 1 H); 3.38 (m, 1 H); 1.07 (d, 3 H); 0.98d, 3
H 181 (R)-2-(2-Cyclohexylbenzoylamino)-quinoline-6- 6.48 (d, 1 H); 478
carboxylic acid (1-phenylethyl)amide 5,40 (m, 1 H); 3.04 (m, 1 H); 1.65d,
3 H 182 (S)-2-(2-Cyclohexylbenzoylamino)-quinoline-6- 5.75 (d, 1 H); 507
carboxylic acid carbamo | hen Imeth | -amide 3.01 (m, 1 H) 183

(S)-2-(2-Cyclohexylbenzoylamino)-quinoline-6- 5.61 (d, 1 H); 549
carbaxylic acid (isopropylcarbamoyl- 4.15 (m, 1 H); pheﬁ;ﬂﬂn@th}y@ﬁ%ioe
3.07 {m, 1 H); 1.20 (d, 3 H); 1.09 (d, 3 184 1
S)-24(2- Cyclohexylbenzoylamino) quinoline-6- 5.69 (d, 56 {Séi

CqRaO X (A DAY E NG - Sothei ek H), ph @t@%@hwm &1
1.31 $,c8rbbxd a@%ia:éazgw@mbe&wamqylamm) quineline(6; @de,
0.5 H);pb48yimsartiexydie acid [(ethylmethylcarbamoyl)- 630& (¢n0.5 H

hen mmeth | amide 3.06 (m, 1 H ; WO 2005/080373 PG ?/Pézfeoéfe) 157
120 m (s..1.5H): 5 Q3 (e 1B LI\ 289(8

187 | 3-{2-1] 2-(2-Cyciohexyibehzoyiamino -quinoling-6- 5.56 (d, 1 .}, 669
carbonyllamino}-2-phenylacetylamino)-propionic acid | 65,08 (s, 2 HJ;
benzyl ester 3.85 {m. 2 H)

‘ : 3.04 (m, 1 H)
2.56 (m, 2 H)

188 | {S)-2-(2-Cyclohexylbenzoyiamino}-guinoiine-6- 6.40 (d, 1 H) | 541
carboxvlic acid (phenyipyridin-2-yi-methyl)amide 3.08 (m, 1H) '

189 | (S)-2-[(4'-tert-Butyl-6-methoxy-biphenyl-2-carbonyl - 6.36 (d, 2 H) | 622
aminol-guinoline-G-carboxylic acid (phenyl-pyridin-2-yl- | 3.81 (s, 3 H), s
methyl)-arnide o Hy

190 | (S)-2-[{4'-tert-Butyl-6-methoxy-biphenyl-2-carbonyl)- 3.81 (s, 3 Hp 1710
amino}-quinoline-6-carboxylic acid {{(4-fluoro-benzyl)- | 2.90 (s, 0.9H});
methyl-carbamoyl]-phenyl-methyl}-amide 2.86 (s, 1.9 H);

' - 1.15 (5.8H)

181 i (8)-2-{{4'-tert-Butyl-6-methoxy-biphenyl-2-carbonyl)- 340 (s, 3H); 692
aminoj-quinoline-6-carboxylic acid [{methyl-pyridin-2- 3.03 (s, 09
vimethyl-carbamovl)-phenyl-methyl]-amide HMy1.15 (5, 9 H)

192 | (S)-2-[(4'-tert-Butyl-6-methoxy-biphenyi-Z-carbonyl)- 447 (m, 2 H), | 678
aminol-quinoline-8-carboxylic acid {phenyl-[(pyridin-2- | 3.83 (s, 3 H),
vimethyl-carbamoyl-methyli-amide 116 (s, 2 H)

193 | 'PF-02589043: (S)- 2-[{4'-tert-Butyl-8-methoxy- 4,42 (m, 2 H); | 685
biphenyl-2-carbonyli-amincl-guinoline-6-carboxylic 3.81 (s, 3 H);
acid {(4-fluoro-benzylcarbamoyl)-phenyl-methyl]-amide | 1,16 (3, 9 H}

194 | (Si-2-[{6-Methoxy-4"-methyl-biphenyi-2-carbonyl }- 377 {s, 3H), | 867
amino}-quinoline-8-carboxylic acid {{(4-fluoro-benzyi)- | 2.88 (s, 0.9 H);
methyl-carbamoyl]-phenyl-methyl}-amide 2.86 9s, 1.9 H);

226 (s, 3H)

195 | (8)-2-[(6-Methyl-4'-trifluoromethyl-biphenyl-2- 811 (m, 1 HY;
carbonyl}-amino}-quinoline-6-carboxylic acid[{methyl- 3.02 (s, 1.2 H);
pyridin-2-yimethyl-carbamoyl)-phenyi-methyl]-amide 3.00 (s, 2.8 H) 688

196 | (8)-2-[(6-Methyl-4'-trifluoromethyl-biphenyi-2-
carbonyt-aminol-quinoline-6-carboxylic acid (phenyl- [ 836 (d, 1 H)
pyridin-2-vl-methyl-amide 2.03 (5. 3H) 817

187 | (R)-2-[(6-Methyl-4'-trifluoromethyl-biphenyi-2-
carbonyl}j-amino}-guinoline-6-carboxylic acid (1- 534 dg. 1 H¥
phenyl-ethyl)-amide 2.15 (s, 3 H) 554

198 | {8)-2-[{6-Methvi-4'-trifluoromethyl-biphenyl-2- 8.10 {m, 1 Hy | 705




1.15(t, 1.5 H); 0.97 (t, 1.5 186
(S)-2-(2-Cyclohexylbenzoylamino)-quinoiine-6- 6.18 (d, 0.3 H); 611
carboxylic acid [(benzylmethylcarbamoyl)- 6.14 (d, 0.7 H);

K dekics

Namide 3.07 (m, 1 H); 2.95 (s, 0.9 H); 2.89 (s,
2-(2-Cyclohexylbenzoyiamino)-quinoiine-*O- 5.56 (d,

carbonyllamino}-2-phenylacetylamino)-propionic acid 5.05 (s, 2 H);
benzyl ester 3.55 (m, 2 H); 3.04 (m, 1. H); 2.56 m, 2 H) 188
(S)-2-(2-Cyclohexylbenzoylamino)-quinoiine-6- 6.40 (d, 1 H); 541
carboxylic acid hen | ridin-2- I-meth | amide 3.08 (m, 1 H) 189
(S)-2-[(4'-tert-Butyl-6-methoxy-biphenyl-2-carbonyl)- 6.36 (d, 2 H); 622

%cﬁ;l_%égmoom

minq)equinolinertrearingtiie-Scidrphginydquy/fieifiuept- 34285% (Q’“?%fﬁ-l)ﬁ;s
f amoyll-phenyl-methyll-amide (s

ngtﬂyl?%ﬁﬁ!ﬂé@‘ﬂﬁ)?@@ yll-pheny yi- L a2E5 29&

S8 TR T B B T s TR P B e Zarbmi)= 3 J‘S&S? 5‘
aming)zeHpdeQnca ysBsayﬁ@I t(grbmrheitcyhn2 )H)
methylaahsracyllephenyl-methyl}-amide 2.86 (s, 1.9 H 1]?&& (8j9H) 19505
200-| (Ritei-Biagb®nyidinesthybiphiemyl-2-catisosiyt)- 3.40(, 3H); 692);
aminc}@W@%ﬁa@ﬁ@%ﬁ@@ﬁr&miﬁyﬂam2zvf3 OBAS50%9) 110 |
\ilonot b nhanvi-mat ‘115

II‘JG AJ%LM\.GI I.}/ \ ‘.lel ll 1L‘IEI ul' ‘II:A.L\L' ] II.QD..I.\J Dy 71 I}¢~J’;E:JL ! .1] .

I R b Qi?stwﬁf% Cahiinyin 4 475.( , ?'13 678
ammo)qutm fé&ﬁy %/B@ acid {phenyl-[(pyridin-2- 3.84d s, 3rl); | 563
(F2eth| 15T aipane BuethheRNBRREAB Boarbnis3 PF-OSZE@QGAB@ (8)-
2-[(4'-1ert:BoipguBroivetitoxgro i (E#'ﬁﬁZ(Héiil’ﬁ’BEyridin 4.78 Sm 2 Hy
t|pheny|ﬂzetfbfh§@fﬁﬁyﬂﬁmmb?lﬁ’hm@ﬁm§=mboxyl|c 3.81, és@; ) 1agcla
ﬂL-fIUO'o-benz (carbamo 1)- hen I-meth | -amide.1.16 3, 9 Bl}d 43H 1, 16
(S)-2-[(6-Methoxy-4'-methyl-biphenyl-2- carbonvl})‘* .17 sisTS}H)( 6617 _ L B76
arafdo}(§uitBinBBrearhE DR AP IRAESFORBRYIZYI)- M9 HY

l iﬁ(q}‘egmno qumohne@ca oxyhcac:{ (methyl- pyrtd[r}l{%- ﬁ?ff’o?ﬁif
ylmethyl-carbamoyl)-phenyi-methyt}-amide 5 95 (S; by H):
2,20 (s, 3H), 1.08
: o o eneete o (d BHY 663
204 | (8)-2-{{6 4'-Dimethyl-biphenyl-2-carbonyl}-amino}- 614 (m 1 Ry
- | quinoling-6-carboxylic acid [{methyl-pyridin-2-yimethyi- 4.78 (m, 2 H)
carbamoyl)-phenyl-methyl}-amide ggg (s(,SéH;, 2*'2')8
{s, 3H), 2.17 (s,
‘ . 3H) 634
205 | (S)-2-[(4"-teri-Butyl-6-methyl-biphenyi-Z-carbonyl)- 6.13 (¢, 0.25 H);
aminoj-quinoline-8-carboxylicacid {[(4-fluoro-benzyl)- ggg ((d;. 0(-)7?55§§§
methyl-carbamoyl}-phenyl-methyl}-amide P (s.jz.s'H) | 03
206 | (S)- 2-[{4'-isopropyl-8-methyl-biphenyl-2-carbonyl)- 8,14 (d, 0.25 H},
amino}-quincline-6-carboxyiicacid{[(4-filuoro-benzyl)- 2-83( S(d2 %;4’522)7
methyl-carbamoyl}l-phenyi-methyl}-amide o 075 H) 5 85
(s, 2.25 H), 2.18
(s, 3H) 679
207 | (S}-2-{(8,4'-Dimethyl-biphenyl-2-carbonyl}-amino}- 6.05 (m, 1 Hy
quinoline-6-carboxylicacid {j{4-fluoro-benzyl)-methyi- g\go {r(n % m
carbamoylj-phenyl-methyl}-amide 286 (s 2 H) 3
208 | (R)-2-[(4'-tert-Butyl-6-methyi-biphenyl-2-carbonyl)- 511 (dt. 1 HY;
amino]-guinoling-6-carboxylicacid{1-phenyt-propyl)- 221 (s, 3 H)
amide 1.97 (s, 9 H) 558
209 | (R)-2-[(4'-tert-Butyl-8-methyl-biphenyl-2-carbonyt)- 537 (m, 1 H);
arninol-quinoline-8-carboxylicacid( 1-phenyl-ethyf)- 221 (s, 3 H)
1.63 (¢, 3 M) |b42




methyl-carbamoyl]-phenyl-methyl}-amide 2.86 9s, 1.9 H); 2.26 s, 3 H) 195
(S)-2-[(6-Methyl-4'-trifluoromethyl-biphenyl-2- 6.11 (m, | H);
carbonyl)-amino)-quinoline-6-carboxylic acid[(methyl- 3.02 (s. 1.2 H);
widdinrZogdyneth [-carbamo | - hen I-meth | -amide 3.00 s, 2.8pkhxG8803860167
(S)-2-[(6-Methyl-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino)-quinoline-6-carboxylic acid (phenyl- 6.36 (d, | H); ridin-2-
I-meth I)-amide 2.03 (s. 3 H) 617 19455
(R)-2-[(6-Methyl-4'-trifluoromethyl-biphenyl-2-
carbonyl)-amino}-quinoline-6-carboxylic acid (1- 5.34 dq, 1 H);
henyl-ethyl)-amide 2.15 s, 3 H 554 198 (S)-2- 6-Meth |-4'-trifluorometh

-bi heanige 6, 10 'm, 1 H); 705 WO 2005/080373 PCT/ BIAdsA0b167.

1210 g chiyh %21&66 Rt ﬁ%’iéfélﬁ (ggﬁ&baera{ [(4-flu QJ%G ?5 imkézG H);
benzy ‘ amide 2.90(s,28.& Hi)y: 2
5,2.9H @%gfy ?&é{@r]neth e

blohenvl 2-carlmiaiil)- 6,35 (d, 872

)1 1a£rtm@]-[(ﬁﬂh@|met®ﬂc@n5@m - (PheayRPyridin-R3yE 2! H):;
methyh-énaide-G-78 yg e@@id{pyndm -2~ yimethyt}- j€2 (d%dlﬁz E?
R)-2} ﬂ‘ﬁ%‘@ﬁ}’gﬁg}?t@m\@ fYEbiphenyl-2-carbonyl)- 6.37 el k), 3 H

aMmingJ-quinoline-6-carboxylic acid (phenyl-pyridin=2:yi- 72??)(&:3&)4 1620

 —
i gt e [ e

TRty |osa@ﬂ diE#l) MPMiMarbowﬂ -aminoj- 579 (d, 17H
o 436 (d, 2 H

PF-02 JHs M hfg)r? gh nyl-2-6.35(d, 1dbs (s, 3 H

Larbqn@ﬁf' T'H cﬁlne Car xy'?c acid (phenyl- 2130 ¢ss3H); 837

ids 24 Sradtha-panmpe- a-mstsy%mrsaa 2oargy) (271 @ TTH

2-[(4"temisBlitpwlinethy T%%éé%ﬁyl) 6.12 (m, 1> 2 0
aming P&Eﬁﬁ’éﬁﬁ?@%’&r%%ﬁid@ TERSRy1-pyridin-2- 4,46 (Wﬂh leﬂ) '
y'FathyE cabareeymnenytmetyiariteat0dy(s, 1.2 I—ﬁ)TQ .98 (9, 1:13 H),
2.19 (sarBid}- mmmegﬁ):@}zaxyhcamd{phenyl -[(pyridin-2- 450 gg 1 Hy
yimethyl}-carbamovyl}-methyl}-amide 5oy (S 3 H):
1.16 (s, BH) 648
215 | (S)-2-{(4'-tert-Butyl-6-mathyl-biphenyi-2-carbonyl)- 578 (d, 1 i—{}‘i
aminol-quinoiine-6-carboxylicacid{phenyl-[(pyridin-2- j'gg (32 } ii
yimethyl}-carbamoyl}-meathyl}-amide : 221 ((S - H):

1.17 (s, SH) 862
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203 (S)-2-[(4'-1sopropyl-6-methyl-biphenyl-2-carbonyl)- 6,12 (m, | H);
amino]-quinoline-6-carboxylicacid [(methyl-pyridin-2- 4.74 (m, 2 H);
ylmethyl-carbamoyl)-phenyl-methyl]-amide 3.02 (s, 0.9 H); 2.99 (s, 2,1 H),

wo 36émsail), 1.08 d, 6H 663 204 PCT/IB2005/000167
(S)-2-[(6,4'-Dimethyl-biphenyl-2-carbonyl)-amino]- 6.14 (m, | H);
quinoline-6-carboxylic acid [(methyl-pyridin-2-ylmethyl- 4.78 (m, 2 H);
carbamoyl)-phenyl-methyl)-amide 3.0L£s, 1 H), 3.00 (s, 2H), 2.28 (s, 3H),
2.17 (s, 3H) 634 205 (S)-2-[(4'-tert-Butyl-6-methyl-biphenyl-2-carbonyl)-
6.13 (d, 0.25 H); amino]-quinoline=6-carboxylicacid {[(4-fluoro-benzyl)-
6.08 (d, 0.75 H); methyl-carbamoyl]-phenyl-methyl)-amide 2.90 (s,

0.75H); 2,85 s, 2. 5F0dgRmogrhous Dispersion Formulations
(S)-2-[(4'-1sopropyl-6-methyl-biphenyl-2-carbonyl)- 6,14 (d, 0.25 H);

amino]-quinoline-6-carboxmmcﬂégéfgli%rg;gwgg- 6.08 (d, 0.75 H);
methyl-carbamoyl]-phenyl-methyl)-amide 4.6 (s, 2 H); 2.87 (s, 0.75 H),

2.85 (s, 2.25 H), 2.18 (s, 3H) 679 207
(S)-2-[(6,4'-Dimethyl-biphen§lepradstionyFxamio)- 6.05 (m, 1 H);
W%%iﬂﬁailﬁgcﬁ&@éh lyl@@@m th- Ié&(ﬂw%%%ﬁ&@?—)ﬁﬁﬂ%hg'aﬂﬂ&dﬁﬁua dBpersion
carbamoyl]-phenyl-methyl}-amide 2.90Q (s, 1.H); 2.86.5,.2 H) 651,208 ,~ 12
A AR AR AR SR Pl P2 A nicns.
drfrbycRieRe. BLelrsRIRAdaR IR RBIRABO2 2T s 2xailgble qges hin
B0 S 8k d) Bpah);Fi2Q9a spray solution was formed-containing 1.25 wt% of

(Rirfsiddart-Butyl-s-mativibinae oyl 3afomdism- 3¢ bt compound 1
aartr’a]clingcégcynlg %!g;ee E%r%%?}%%ﬁ%@%&%%ﬂg g%layr!{iggmg-r a '%:Llit (fhgul;ls),;aiiowing the
compound to dissolve. Next, HPMCAS-HG was added directly to this mixture, and the
mixture stirred for an additional 2 hours. This rhixt&re was then passed through a filter
with & screen size of 200 um, thus forming the spray solution,
The spray solution was pumped uéing a high-pressure pump fo a spray drier {a Niro
type XP Portable Spray-Orier with a Liguid-Feed Procass Vessel ("PSD-1"}), equipped
with-a pressure nozzle {Spraying Systems Pressure Nozzle and Body) (8K 72-18). The
PSD-1 was equipped with a 9-inch chamber extension. The chamber extension was
added to the spray drier to increase the vertical length of the drier. The spray drier was
also equipped with a 316 stainless steel ciroular diffuser plate with 1/18-inch drilled
holes, having a 1% open area, This smali open area directed the flow of the drying gas
to minimize product recirculation within the spray drier. The nozzle sat fiush with the
diffuser plate during operation. The spray solution was delivered to the nozzle at about
190 g/min at a pressure of 140 psig. The pump was foliowed by a pulsation dampener 1o
minimize puisation at the nozzle. Drying gas {e.g., nitrogen) was delivered to the
diffuser plate at a flow rate of 1800 g/min, and an iniet temperature of 105°C. The
evaporated solvent and wet drying gas exited the spray drier at a temperature of 45°C.
The spray-dried solid amorphous dispersion formed by this process was collected in a
cyclone, then post-dried using a Gruenberg singie-pass convection tray drier operating
at 40°C for 4 hours. The properties of the dispersion after secondary drying were as

follows:
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1.63 d, 3 H); 542 WO 2005/080373 PCT/IB2005/000167 122 amide 1.17
(s, 9 H).21O (S)-2-[(4'-tert-Butyl-6-methyl-biphenyl-2-carbonyl)- 5.82 (d, 1
H); amino]-quinoline-6-carboxylic acid [(4-fluoro- 4.36 (d, 2 H);

wbengytgaskamoyl)-phenyl-methyl]-amide 2.20 (s, 1H); 1.17 @k 86Qoakdr

(S)-2-[(6,4'-Dimethyl-biphenyl-2-carbonyl)-amino]- 5.78 (d, 1 H);
quinoline-6-carboxylicacid{phenyl-[(pyridin-2-ylmethyl)- 4.69 (dd, | H);
carbamoyi]-methyl}-amide 4.52 (dd, Jr % H); 2.29 (s, 3 H), 2.17 (s, 3H) 620
212 (S)-2-((6,4'-Dimethyl-biphenyl-2- (,Zarbonyl) -amino]- 5. 79 (d, L H);
quinoline-6-carboxylic acid [(4-fluoro- 4.36 (d, 2 H);
benzylcarbamoyl)-phenyl-methyl]-amide 2.28 (s, 3 H), 2.16 (s, 3H) 637
213 (S)-2-[(4'-isopropyl-6-methyl-biphenyl-2-carbonyl)- 5.71 (d, 1 H);
amino]-quinoline-6-carboxylicacid[(4-fluoro- 4.41 (d, 2 H);
benzylcarbamoyl)-phenyl-m % F]?a] lde% %Q (§ 3H),1.11d.6 H' 214

(S)-2-[(4'- Isopropyl 6- methvl - -car N-577(d. 1H):
amino]-qu 8 @ in-2- AM@pedd 1 H):;
ylmethyl)-( H): 2.214€ 3 H)_1.16s,
6H 648 21 1\/I 2. mﬂa%mm 578 «d, |
H); amino]k ' \lrlrhn 214 66 (dd, 1 H):
ylmethyl)-d Y2289 3+ 1.17 (s,

m‘) ThaE3rve?
Y 1.8
Resnduai Aceione 2 49
(Before Secondary Drving)l e
*10 vol% of the particles have a diameter that is smaller than
Do, 50 vol% of the particles have a diameter that is smalier
than Dsg, and 80 vol% of the particles have a diameter that
is smaller than Deg.

9H) 662 W

Formulatnon Example 2

A solid amorphous dispersion of 25 wt% of the compound of Example 1
{(*Compound 17 and 75 wt% HPMCAS-HG was also prepared using & "mini" spray-drier.
A spray solution was prepared by dissolving 25 mg Compound 1 and 75 mg HPMCAS
in 20 g of acetone. The mini spray-drier consisted of an atomizer in the top cap of a
vertically oriented 11-cm diameter stainless steel pipe. The atomizer was a two-fluid
nozzle (Spraying Systems Co. 1650 fluid cap and 84 air cap), where the atomizing gas
was nitrogen delivered to the nozzle at 70°C and a flow rate of 15 gm/min, and the
solution to be spray dried was delivered o the nozzle at room temperature and a flow
rate of 1.3 mbL/min using a syringe pump. Filter paper with a supporting screen was
clamped to the bottom end of the pipe to collect the solid spray-dried material and allow

the nitrogen and evaporated solvent to escape.

Formulation Example 3
The foliowing process was used (o form a spray-dried solid amorphous
dispersion containing 25 wi% of the compound of Exampie 135 (“Compound 1357} and

75 wt% HPMCAS-HG. First, a spray solution was formed containing 9.89 g Compound
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123 Solid Amorphous Dispersion Formulations MTPI Dispersion
Examples 5 Formulation Example 1 The following process was used to
form a spray-dried solid amorphous dispersion containing 25 wt% the

wepmnaidpsk Pf Example 1 ("Compound 1") and 75 wt% HPMeASkHRes /000167

(hydroxypropyl methylcellulose acetate succinate, AQOAT-HG, available
from Shin Etsu, Tokyo, Japan). First, a spray solution was formed
containing 1.25 wt% of 10 Compound 1 3.75 wt% HPMCAS-HG, and 95
wt% acetone as follows. Compound 1 gnd acetone were combined in a
container and mixed for about 2 hours, allowing the compound to
dissolve. Next, HPMCAS-HG was added directly to this mixture, and the
MEB{@Restigrad i s ditidiab S hgursstditis. Mix spenadutivenpassded to a

é%ﬁ%:%\% 8{%&&52’%& : glnﬁscéglﬁ%ﬁ%v%fﬁ@ﬁggzpm p%ﬁﬁ@@@l‘%ﬁhﬁr%ﬁﬂ)é

res ure pym
P St e SR RO e e e R
Portable SprayrDsisawithivoldepiithFasdsiss 2ijheessrstifoszie Ieo ey 2
Sysigmsdressive MnraleandBady) (fkio2sé6)or hed B SBrkteas 10.875
e%t&gé)%qt ith a 9 ch chambeJ\%xhen 'OH ]ég$ lﬁ@lg}%eg %%%dﬁ%et

&g ray rleret%u'ﬂcrease the v ength of the drier. The

JoralpelRerinas!so %*@%W%Hﬁ’@@i@ﬁﬁiﬁlé&% 3UBEPLRELR7IeT Piate
diffusglpiatetvd inlibGaactittirilied shalesnirayingratioo Toperm ereee Thited
%@'&P&%@J ea-diesied thedow @fethﬁ g@émﬂ\ aas f@@rﬂ@@ﬂém i@&r@&&'ﬁﬁer in

recirculation within the sp drler zz e sat f| h the d
ﬁﬁt&)%ﬁﬁ‘{f%ﬁte%eh?ﬂa*ﬁ SR %tlon wa %pgei)ve(r)éa eto %éer%)i\g & ?;1
ARARS-IB0 (ffifircan) diprsteuielof A40UERITTIRE PG Wl BRBWerl 1504 The
RulsatiRRslaRp R iadhisliatiize pisatierabtie ngrzietidgingogasay-

% @”'H%g@&awg%o%&é%r%%ﬁi éhsmggﬁ%%ﬁ{e%%@&srﬂ%@w &@%

and an inlet temperature of he evap or %v nt a% ?
r oe

Wﬁ'ﬁ)@‘as—rg?(ll‘éﬂeﬂ‘&egﬂr%@‘%ﬂ|@‘iea‘ff)at?éfﬁ?)gr%ffa?e"ﬁ”
solidiamosphons dig@srsicredaida by this pmmmw%afeﬁéb@e@mraphamber

GYalng %@&%P&I@ﬁ%%%@ GlUpNLEH &h@glsaﬁs?&ﬁtmgacm@ndr@wn the
drier o era‘yne? 3‘3 at r4 hou The ro rties Q n%%PSE% Bste d
éff’@leg QARG URing (Vef'R %‘?ﬁlows (FB TB%J% £73g

Py 2DesE0TaT7e £ower perforated ptate. The drying gas then entered the straight
side section of the spray-drying chamber.

The spray sclution was fed o the spray- drymg chamber through the
spray-solution inlet. The pressure-swirl atomizer was mounted flush with the bottom of
the lower perforated plate. The spray solution was then sprayed into the straight-side
section of the spray-drying chamber. The straight-side section had a diameter of 10.5
inches (26.7 cm) and a length of 31.75 inches (80.6 cmj. The flow rate of drying gas
and spray solution were selected such that the atomized spray solution was sufficiently
dry by the time it reached the walls of the straight-side section that it did not stick fo the
walls.

The so-formed solid particies were collected in the cone section of the
spray-drying chamber. The cone section had an angle of 58 degrees. The diameter of
the cone section at the top was 10.5 inches (26.7 cm), and the distance from the top of
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124 Form_u_lation Table | Bulk Properties After Secondary Drying) Value
Bull.< S ecific Volume ccl 4.9 Tapped Specific Volume ccl 2.9 Hausner
Ratio 1.7 Mean Particle Diameter m) 35 D1o, D50, D 40 m 12, 31, 62

wePalsiEaada;Djo)/D50. 1.6 Residual Acetone 2.1% (Before Sgeonpaaiyivno1s7

Drying) 10 vol% of the particles have a diameter that is smaller than D10;
50 vol% of the particles have a diameter that is smaller than D50, and 90
vol% of the particles have a diameter that is smaller than D90. 5
Formulation Example 2 A solid amorﬂ)?ﬁ)us dispersion of 25 wt% of the
compound of Example 1 ("Compound 1 ") and 75 wt% HPMCAS-HG was
also prepared using a "mini" spray-drier. A spray solution was prepared

by dissolving 2o MeKoaowpAesd EANEREsTI BEMCASHEDINNEM of dfe cone
ggﬁ{gnne.asTQ “méﬁl(%%@%;g i&g&g@iggﬁg %ﬂ_n atomizer in the top cap of a
vertically oriented 11-cm diameter stalnfess steel pipe. The atomizer was
2 two-fluid B2 S HESEPSER e ESS R A2 A o).
veheredieattm giry-gasrgvwesmibogenidbl bered! e the aivketatde rOTCng

adlawrate of LA omiminrRaG hrisohdiondehecpray sripdiues dalivared
to the nozzle at room temé)?rattijée and a.flow 15 rate of 1'§ﬁ?€|‘é§”ﬁ@g¥§ing
S

4rDARE BEh BB AR T RitR ASUB EbRtiAg serean was cramped to the

. er with' a’supporting’screen wa
Idmbmend of the pipe to collect the solid spray-dried material and allow
the nitrogen andoRviapekpied-anbentiersscape. searyrolation Esataiple 8120
Je-[ollning procgss as.Seih QDA SRRV SOlld SmprhoBRing
ISpersion co talnln%ZS wit% of the com%ound of Exagn le 5}5 .

esoRRARY S ePdhe STEVASY PRRERY-AIG MRy & S%?é%% SSILA AL
farmedhpentainioigaBc89 g COMporIRdaporated solvent and drying gas exited the
spray drier at a temperature of 45°C. The resulting solid amorphous disparsion was

collected in a cyclone.

Formulation Example 4 .

A solid amorphous dispersion of 25 wt% of the campoﬁnd of Example
135 (“Compound 135" and 75 wt% HPMCAS-HG was also preparad using a "mini"
spray-drier using the procedures described for the dispersion of Formulation Example 2
with the following exceptions, The spray solution was prepared by dissolving 20 mg
Compound 135 and 80 mg HPMCAS in 8 g of acetone. The atomizing gas was nitrogen
deliverad to the nozzle at 70°C and a flow rate of about 8 gm/min, and the solution o be
spray dried was delivered to the nozzle at room temperature and a flow rate of 0.65
mL/min using a syringe pump. Filter paper with a supporting screen was clamped to the
bottom end of the pipe to coltect the solid spray-dried matertal and allow the nitrogen

 and evaporated solvent {o escape.

Formulation Example 5
A spray-dried solid amorphous dispersion containing 25 wi% of the
compound of Example 114 {*Compound 114") and 75 wt% HPMCAS-HG was formed
using the procedures outlined in Fromulation Example 3 with the following excaptions.
The spray solution was formed containing 10.897 g Compound 114, 32.7 g HPMCAS,



10

13

3]
i

30

WO 2005/080373 PCT/IB2005/000167 125 135, 29.67 g HPNICAS-HG,
and 525.58 g acetone. The spray solution was added to a tank and
pressurized using compressed nitrogen to pass the solution through a

wiyessUIRswirl atomizer (Schlick #2 pressure nozzle) locateddf/gs2005/000167

spray-drying chamber. The spray-drying chamber consisted of three
sections: a top section, a 5 straight-side section, and a cone section. The
top section had a diameter of 10.875_inches. (27.6 cm), and was equipped
with a drying-gas inlet-and a spray-s&FJtion inlet. The top section also
contained an upper perforated plate and a lower perforated plate for
dispersing the drying gas within the spray-drying chamber. The upper
peiforatesg plateextendedrag ressithesdmadgter toftraitapSertorrEad using
formed hamber)i QReat thesvinaycrig Schlick #2
8%@%%%%%%&%5@?%%%%&@ “g%}aﬁﬂéﬂ cpé%?gigri:ggego. 625-in f};ﬁi‘% rc:m)
ATaPRETR NAISS At e R e B CHRY S O & RRR &S (T 27 ). The Tower
perfoutzted platemxnded across the diameter of the top section of the
srf)ray- dryingﬁ\@m#ﬂg Sﬁ@ﬁﬁﬁ@.@@@imrm@mbl?g ofthesthgiseetasn of
the spray-dryin amber, The law rforate tal

B (0 T ) SEmnates ROy 18 e o et st 6
inloties 0/69-67A PRGN AAL AR tRIRAIHE G SR ReihB AP 17 RR WS =
spetipmthsaugh teeshiinggastoletiantithenpassed i catyrtenioleinigas
the er perforated plate. T ning.ga . :

GHUHIET S P S e Rl e o e et The
diviegsigasrarerptaniered Y L@ight side section of the spray-drying
chamber. 20 The spray solution was fed to the spray-drying chamber

through the spray-solution iplgin s essiMmgswirl atomizer was
mounted flush with the bottom of the low

. perforated plate. T

solution was t‘fﬁéﬂ“gﬁfa%)&?ﬁfodﬁ%ers 'Pé}é)tf]%%i@e/" Li“,li]e(—}c%i%nr?po%tL ?ﬁeg?%%% 1
gptayrdoyiny! CHARISETS T SIPAIGASTHE Yaemne REdHaTeed ghoB ey
L@ﬁ@%@@zﬁ&%@&@@ QAEIBOLBE BN hesiafcd amyie dpliorate o pray

rying gas 25'and spray. soluti j selectec alpmizes;
sspé’t/%g% ég oitdhRAS %S%%I%ISGS%#)B/I‘ %(;I%)V E{/éatﬁ(gjrﬁ)r%% itgg %@?&%}/\%1& of Epg ?Oi
stiigfieasdd SR atrRmaRa R TR Ot R Hﬂi’ﬁ%re\%ﬁlgﬁ?% 9 Formed 8ol
patidesuerseotiacteddnrthecidive setiopraf thed sragelryng Erapur'e ot
TJ&S&?Q%F%%U%%Q AbARMe,0f B8 deghresind e diametanel. 80heaper

;\?égl%szggpgo?ﬁ%tg tsthF‘e%)rP w"é’?%é%;?eicl‘ f%ht%g é%gc}%w%rrq ’o‘?ﬂ% %]Sed(@tc%ﬂggz freMoiia

spray-dried material and allow the nitrogen and evaporaied solvent to escape.
Biological Assays

The utility of the compounds of the present invention as pharmaceutically active
agents in ihe treatment of metabolic diseases (such as are detailed herein) in animals,
particularty mammals (e.g. humans), is demonstrated by the activity of the compounds
of the present invention in conventional assays and the in vitro and in vivo assays
described below. Such assays also provide a means whereby the activities of the
compounds of the present invention can be compared with the activities of other known
compounds. The results of these comparisons are useful for determining dosage levels.
All of the compounds listed in the Examples section above were tested in either the
Apo-B secretion inhibition assay or the MTP (canine) inhibition assay described below,
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WO 2005/080373 PCT/IB2005/000167 126 the cone section to the

bottom was 8.625 inches (21.9 cm). At the bottom of the cone section

was a l1-inch (2.54-cm) diameter outlet port. The spray-dried patrticles,
wevaesiaessolvent, and drying gas were removed from thepganay2603/t00167

chamber through the outlet port and sent to a cyclone 5 separator where

the spray-dried particles were collected, The evaporated solvent and

drying gas were then sent to a filter f&_g emoval of any remaining particles

before discharge. To form the. spray-dried dispersion, the spray solution

was delivered to the nozzle at a pressure of about 140 psi and at a flow

rate of about 37 g/min. Drying 10 gas (nitrogen) entered the spray-dr in%I '

shambet at aifisvicofrebe abapsugin inean Bhardir detasidpaah BFZ&HIS{?ft e

IHLiGonlhe wyaposated solvent and drying gas exited the spray drier at a
temperature of 45C. The resulting solid amorphous dispersion was

collected in a cyclone. 15 Formulation Example 4 A solid amorphous
dispersion of 25 wt% of the comFQesHBRE ample 135 ("Compound
135") ancith, witinfi RMICA & Bl Gewa s adge ) prejsared fasislg beagli (Marshall

SBray- ek, ysiog e, PraResi s ARsGRsthforha dispareionsh o e

ormu xample 2 with the following exceptions. The spray solution

R PPEDRFERAR) TRERINIFYS 05 H G 28 EBmpound 135 and 60 mg
HPMCRS i grobacetonercTledremipmyJadwasHiwsghronevaidig e
thesnazaisat 10G-anstadiaoiaie 9fabsItBrammdprior/ eutdr the SOkt as
he spray dried s delivered e 9e4ls oLioenm (BRARIAINE 9 dosing
558G 65 S /M Using a syrmge pump. Filter pa I‘,Wltth ka of
saliontingreersehakis KBS HANONBA, ert- P TTRETE e
thes solishspraydEges nratedab andetip W dhevitir egercpSian dceapbrateryiod a
384}’_%@ Stgvgg.%gg%vggg%“@yﬂp Example 5 A spray-dried solid amorphous

|

spersion containing 25 wt% of the compound of Ex I
e A e e e

prageshute S ochigredbind FrarauiasHERARIEIY SSHRRHE RSN 2% 0-5 o |
eXgRBUANS e aRI Ay solifianwasfermet coptairingslBB89Bigg solution
Gompound 114, 321 A HEMGAR YU L00VORQ3ER P ARMRRAMNOTRE is
followed by a 10 ml water rinse to ensure totai delivery of dosing solution. Each test
animal is permitted ad libitum access to water and IAMS Mini-Chunks® (The lams
Company. P.O. Box 14597, Dayton, OH) dry food each day during the study and
approximately 0.5 to 1 hour post-dose.

Reduction in food intake is quantitated by weighing individual food bowls gach
day prior to feeding and at the end of each 24-hour consumption period during the
acclimation period and again during the treatment period. The difference between the
weight of the full bow! prior to feeding and the weight of the bow! and amount of food
remaining at the end of the 24-hour consumption period represents the reduction in food

intake attributable to the test compound.
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127 and 579.26 g acetone. The spray solution was added to a tank and
pressurized using compressed nitrogen to pass the solution through a
preSSl/Jée-swirI atomizer (Schlick #2 pressure nozzle) located in the
wePt&déying chamber, as described above for Formulation
To form the spray-dried solid amorphous, the spray solutionlEvévf':\g}sﬁE Bisodhen
delivered to the.nozzle at a pressure of about 150 psi, and at a flow rate of
about 38 g/min. Drying gas (nltrogen)h’entered the spray-drying chamber
at a flow of about 425 g/min and an afet temperature of about 115C. The
evaporated solvent and drying gas exited the spray drier at a temperature
of 45C. The resulting solid amorphous 10 dispersion was collected in a
cyclone. Formulation Exampientsp Getidampugiions dispersion of 25 wt%

the CO'}EP ?'fr% smample 114 %%[F%%‘éﬂﬂ%ﬂt?oﬁ?@ MOV secretion of

HPMC {vas also prepared using a 'mini* spray- 15 drier usin

o EcrivEs %ﬁfﬁ@%ﬁfb?%@a%ﬁ%“?%%ﬁ‘?ebﬁﬁ&/ﬁ??@%%%ﬁh8P?§S‘/ﬂfes ﬁﬁfy
sajidion waspiepatepdycdissolving 20 mg-Compound 114 and 60 mg

HPMCAS# 84 ?ﬁ\@é@t%@ a8 elapizing \Qaasazfé@dwtmgamwwmmed
the nozzle at 70C d %@fw rate of ab
8l

) th |

beoss AlPAHEPlvES % &40 %ﬁSfHoz%éogfé ro6m rlmﬁ"lapqé?gfgeg rﬁ%@ﬁg
Rowinate ofiD:68urmIDlhs sty Aidiied genmsnils ERRIFPRPRP S0°AAN 0XIde
SR I%%P @%%ﬁ&@ﬂnm&;@t&mpﬁﬂﬂ@eme ‘bettenmendrab the pigeitedetiéimM in

oﬂne% RN ﬁ%@aﬁ%'tﬂedst%'ésw@ﬁmgrgse@c%ﬂee%wast%pared in
solve 0 escap BIO ogical Assays The util | éﬁ ﬁﬂ?%g ds of the

59655?@*119@?\ﬁ6?ﬁ3%“ﬁﬁ‘a?ﬁﬁ‘3k@W@Hﬁﬁ@ﬁ\)@ ment of

petaboliddiseasesStcthaibeedietaile dheieia)ofiiesh rp@aisoupss are prepared

gg{ﬁgguﬁgﬁ%ﬁa@%&%mﬁa@% iscdamensiiatacshythe patvityafstbes
sent inve nc e S

VRFEARYIHGiDBS ‘% UG SEHS fc:-i: ovf\;/’O Hign gssqsgé% §s %ﬁ%ﬁﬁﬁ?&éﬁ}

nedastedvinsratspTng BCHRGES éﬂ%h@edtﬁ}‘fﬁS’deBFCf ?}r%%‘%éwt rvahn s APe

eaNPRLESNBRS R MItBotBe @mﬁmﬁeSﬂheﬂdecdeaewﬂpaz&mp@amjsm‘ﬂ'm@e

R eEr CAnRAIRORATE NRhb g eRIininosiazag levelsa30

e e SRS SR SR et esiec
assaycdescrilfid (Fiow, mez@omswmepcmm%i@@@%weﬂ of a 86-well
plate {NUNC Maxisorb, Rochester, NY). After 5 hours incubation at room temperature,
the antibody solution is removed and wells are washed four times with phosphate
buffered saline (PBS)0.05%Tween?® 20 (Tween® 20 is available from Cayman Chemical
Co., Ann Arbor MI). Non-specific sites on the plastic are blocked by incubating wells for
1 to 1.5 hours in a soiution of 0.5% (w/v) bovine serum afbumin (BSA), 0.1% Tween® 20

made in PBS. One hundred microliters (100 ulL) of a 1:20 dilution of growth medium
from the HepG2 cells (made in 0.004% Tween® 20/1% BSA in FBS) are added to each
well and incubated for 3 hours at room temperature. Wells are aspirated and washed
four times (0.05% Tween® 20 in PBS) prior to adding 100uL of a 1/1600 dilution
(~5ug/mL) of the secondary antibody, mouse anti-human Apo B (Chemicon, Temecula,
CA). After 2 hours incubation at room temperature, this solution is aspirated and the
wells are again washed 4 imes as above. One hundred microliters (100ul) of a
1:10,000dilution (in PB3/1%BSA/0.1% Tween® 20) of peroxidase-conjugated affinpure
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128 and the IC50 values for these compounds were found to be less than
200 nM under the conditions of those assays. Food Intake 5 Healthy,
young adult (1 to 3 years of age) male and female beagles (Marshall

wphagsth Rose, New York, NY 145,16) weighing 13 - 1®&ky/atiee@iad

of the treatment period are employed as test subjects. The test

compound is provided as a powder. The dosing solution, administered by
oral gavage, is provided employing 3 iglyol(r)/cremaphor/water 20/5/75
solution as 10 the test vehicle, Miglyol' is available from Condea Vista

Co., Cranford, NJ. The dosing solution is prepared at 0.5 to 2 mg/mL
activity so that 0.5 mL is delivered per kg of body weight at dosages of ‘
G asetd-hogkgrdiidwinpersevienrdagReseimeatiabgainigs £t ME)

SevVeL-dayevaluatinnsiugy iseiseied: Thestudbeansisteelihreafgroups
of animals cont' [

, ining 2 male and 2 female 15 G p of
oA 16 Ao SacHNGA 5 PR a b b o o e

(caimpetintbeariddayE %6 Fess! erraidiprstuideo fiE adsAdossahog! and
m@gem%%f?@l :fﬁﬁlmétéé%@bﬁed@fgéaﬁ i m@gmﬁmaaesmgmwﬁmee&s@
tube. Thisis follow: all0m ter ri re 1o; ‘
TG RO A L A e bt e e Acgac g
2RO PANIS IO EHRIPIES A Tthe- RENSILOITB RS, 353 PBBIE {87 edia alons
RaytonidDi idoyfoaneath daytiingtine stushemnchapprtirintdied) 0.5 to
1 _hour bost; ion, Bl fosek intake, s Panidates by weighisehined.
It :é%]u‘pgcl) oio %%evglg%é%%%% prior to feeding and gbtthe end of eachmI
24-hour consumption period during the acclimation period and again
during the treatment period MiR:(chinehindibiliaien the 25 weight of the
full bowhgrigs o fredinganddheimeighteiibsubovd andiemyyrtiot fomtier
remaining at the end of the 24-hour.c ' IQdSeRress e thec
FRIETS L OUE hidve, At Jﬁbﬁ%%ﬁ??ﬁé%?é’%%%”ﬁ?

St C d. Wi
FODSI0R0STHFOTAR2BDEAIERIEE POLE'A pY IS R SR Wihibitlon The

ability of the compounds of the present invention to inhibit the secretion of

apo B can pe determined Wsingibe following cell-based assay, which

m res th o _ ~
easuc%ii%eemicrosomes are first isolated from canine liver by thawing frozen liver on

ice and rinsing several times with 0.25 M sucrose. A 50% liver homogenate (w/v) is
made in 0.25 M sucrose. The homogenate is dituted 1:1 with 0.25 M sucrose. and
centrifuged at 10,000 g at 4°C for 20 minutes. The supernatant is saved. The pelietis
re-suspended in a minimal volume of 0.25 M sucrose and re-centrifuged at 10,000 g for
20 minutes at 4°C. The supernatants are combined and centrifuged at 105,000g for 75
minutes at 4°C. The supernatant is discarded and the resulting microsomal pellet is
saved. The microsomal pellet is re-suspended in a minimum volume of 0.25 M sucrose
and diluted to 3 mL per gram liver weight in 0.15M Tris-HCl, pH= 8.0. The resuiting
suspension is divided into 12 tubes and centrifuged at 105,000 g for 75 minutes. The
resulting microsomal peliets are stored at -80°C until needed. |

MTP is isolated by thawing the microsomal pellet tube and suspanding itin 12
mL/tube of cold 50 mi Tris-HCI, 50mM KCl, 2 mM MgCl pH=7.4, and slowly adding
1.2ml of & 0.54% deoxycholate pH=7.4 solution. After a 30-minuie irncubation on ice

with gentle mixing, the solution is centrifuged at 105,000 g for 75 minutes at 4°C. The
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secretion of apo B in HepG2 cells. 5 HepG2 cells (ATCC, HB-8065,
Manassas, VA) are grown in Dulbecco's Modified Eagles Medium plus
10% fetal bovine serum (Growth medium; Gibco, Grand Island, NY) in

wiPusheitire plates in a humidified atmosphere containinq,é%g%mmm

dioxide until they are approximately 70% confluent, Test compounds are
dissolved at 10 mM in dimethyl sulfoxide (DMSQO). From this stock, the
initial dose concentration is prepared in 10 70% EtOH and subsequent
serial dilutions made in 70%EtOH wif DMSO at a concentration
equivalent to the initial dilution. Dilutions of test compounds are prepared
at 100x the desired final concentation and are added in triplicate to -

§@£@F@t§dﬁ/@£ﬁt&ﬁ.ag %6%@Imﬂtugaj@@i@dmmmmmaeﬂgemwsay
BO#fS later. grawih mediim s, salleet aéwm

enzy e- ]mked |mmunosorbent assay A) for Apo 15 nhwi)ltors are
A : &t decrease Apo B secretion |nto the medium.
The Eb%ﬂ&ﬁﬁwﬁmém&aﬁepm&f@ﬂmd as7iollays pRodybldingichiiizody

g@aa{%rﬁt'sm ﬁ?go%r(ghs J&qJ&H‘ @z%u? Siluteh 11089 1ein

onate bicarbonate bu Pierce, rd, IL) and 100L are added
1(6@&WW@[P@W@@M&?IITW&E@WWﬁé%k?s‘@rﬁ“ﬁefﬂﬁ‘é‘ﬁé? NEYshdilsds
Reuss ﬁm@glaatmﬁ ﬁ{domriﬁﬂ peratarey 2R dhetantiblodhe sekitan s create

g%%% Is.af xvéél%?d{%&k%gewﬂg B@é&ﬂ%M@@%@@'

L:‘- Avifis Az

een 20 (Tween_ 20 is available from Ca}/man
MWMF) am&wfgﬁgeﬁ.evﬁ&%ﬂ&ﬂé@ﬁ%ﬁé ate bﬁa%?{ga‘w j i
isensvaitirigberells for 1 to 1.5 hours in a solution of 0.5% (w/v) bovine

serum @&Hg&‘ (B2 6heQ 4% TanRaMy ' 2RingadaimPRy shng tusadeedine

microliters (1 ofal:?2 i0 0) 5 1fr

ko e R BERERS
eml/mﬂ(a@:d/mmme‘awedm@hewgmlﬁ@@nﬂm@p@fmﬁm@cwélfgsaf@ed under
Rl F’?Qr@ﬂﬂeW%?Bﬁa@eJWééwmpé%J Mﬂﬂﬁ@@d@c@@&b@?ﬁté@qﬂ@dlﬂ@s

00L of a 1/100 |Iut of the s r
iﬂﬁ%ﬁfﬁwﬁ%nﬁf)g E:hemlc Utegr e%ﬁ a TR %‘%%2%5?? ;ﬁt%l)gﬁsaatnd
r@*@mae@ﬁsﬁfé}amr@ﬂwg%ﬁbmmﬂf%@%sﬁ%@ﬂ%iﬁé%%ﬁﬁ?éﬁ? é*r‘%eagam
w@sherb4rtimesips aboter Qustiounrdsad: microliters (1004) of a
1:10,000dily in 0 9 .
peroxidage égé?ra:}f‘](* CF% ij' i ?eA\‘?\r/Qé&zsggc’)I o%ed%z% gCaT/Ia 00SI000 18T
30 %ﬁ%ﬁdﬁﬁif@éq@@y%mhﬁsa%wﬁplﬁ%ﬁﬁx%ﬁ@séﬁ%ﬁmbbﬁ*%?‘%
Banateesidvip)sareshani added touaash wellharel ifaabatesl fer biwed and

r%g%g%@gg raa &LJJL[}% ségiter for 1 hour at 37°C o allow lipid transfer reaciion to occur.

Donor liposomes are pracipitated by adding 300ul of a 50% (wiv) DEAE cellulose
suspension in assay buffer to each tube. The tubes are centrifuged at ~1000 rpm to
pellet resin. 400ul of supernatant is transferred into a scintillation vial with scintillation
fiuid and DPM counts for both [*H] and [C] are determined. Triolein transfer is
caiculated by comparing the amount of ["*C] and i°H] remaining in the supernatant to
[“C] and [°H] in the original donor and acceptor liposomes, respectively.

% Triolein Transfer = ([“Csupernatant/{"*Cldonor) X ([*H]acceptor/[*H]supernatant) X
100

ICs, values are obtained using standard methods and first order kinetic calculations.
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aspirating, the wells are washed 4 times as above and 501 of 1-step Ultra
TMB (tetramethylbenzidine) ELISA reagent (Pierce, Rockford, IL) are
added to each well and 5 incubated for 5 minutes. The reaction is stopped

whrdhesgeidifion of 50L of 2M H2SO4 and absorbance of eapbhmwigHossigatk?

at 450 nm. Percent inhibition is calculated using absorbance from
vehicle-treated supernatants minus the absorbance from media alone as
the total or 100% value, The percengh'ggﬂbition at each concentration of
test compound is Imported into GraphPad Prism software and IC50 values
are determined. 10 MTP (canine) Inhibition This assay determines the
ability of a compound to inhibit triglyceride transfer catalyzed by canine

MTP. This assay is based ai Alrsesption WitdideRfer rate of 14C from a

dcz?]?rzgg]&wmf _@@@Q@mtmlﬂm%%rﬁw@i@hi@|®em¢w®®bb-aﬁ5f@'¥)re
epatic microsame isolation: Canijr ' : ESE |
TP oo FGSn 0 o HecR T s e
anio0255 1 SGEHOSE RSO R MORIOGEER () 750 RS THEE A 2
séieresepbhediamogenate is eitivgdEdh withiO28 WPepdroselasrrges of S
cecré'grlful?eq at 10,000 g at 4C for 20 minutes. The supernatant is saved.

e pellet is re-suspended in a minimal volume of 0.25 M eangd .
re-conifu5EHAPES 90 I6Y FOTINRLEEAE “THE LUpar e dra
coshigineidimnd cEdiRIgEeb el YOBDDBYTOISTSCHIMAES e/ ags oFRaists of an
%ﬂ}ﬂ%ﬁaﬁtﬁm@%Glisgflatltctgdwmmaarwmag neictosamal Peliotissaowthte

e microsomal pellet is re- .' in .

LTS SO dTO T o o hoat e (Tl e
p-o@ORhe .%wﬁwag@gﬁéﬁé?&ﬁ%acﬁaﬁ%a‘ﬁ%?%gfm%&s liPProPTee
oeRtrifLg et 40600 Ehenfonds rmlites  FHe aasbu kg teicpe SR pBRets
%F%:%EH&Q ARG UNLPRedR MAR 4 isalard Rydhawipg tbeexing and
[caosomal pellet tube and suspending it in 12 mL/tube of cold 50 mM
Priglesresing KCI, 2 mM MgCl pH=7.4, and slowly adding 30 1.2mL of
a 0.54%aduvsyishitais!iBiasen sHRARH mﬁérvai@@-erﬁi/ﬁm@ﬁ%?jﬁ&at}%%%ﬁ s
iGR MR THiRIRY (1D 8e 1BE solwtiorisesmifygedsantidsie0toyder, 78 mL water
@Ag"g?nst ?ct)cltlj%és-r tgg?c\éyg3?—%9@(9&9?&%5&!#&%@9@Oﬂg%ﬁZb@rgibry blender.

superna?ant containing soluble MTP, is dial - '
gﬁﬁr@@@@fia&%{yblen ad at high speed for app)t{cz»?idmz];(t)élyz 13mqr§L}{§WHQ l%uid dietis

stored at 4°C uniil needed. Sample tubes are weighed (Falcon 15 mi polypropyiene
conical). Three milliliters of 2.5N KOH is added to each tube.

Following overnight fasting. each mouse is dosed (see above volumes) with test
compound followed immediately by liquid diet. Positive (a known potent MTP inhibitor)
and negative control groups (vehicle) are included in each assay. One scintillation vial
is sham-dosed every 30 mice in order to determine the activity of the initial bolus.

At two hours post dose the mice are euthanized by carbon dioxide inhatation, the
abdominat cavity opened, and the small intestines removed and placed in the KOH
conical tube. Each tube is then weighed. Tubes containing intestines are then placed in
& 75°C water bath for 1.5-2 hours. Following saponification, the tubes are vortexed and
200ul. saponate placed in a 20mL liquid scintillation vial. Samples are decolorized (for
30 minutes) by adding 200uL of 30% {w/w) hydrogen peroxide. Each sample is
neutralized by the addition of 200ul of 3N HCL. Ten miliiliters of Ready Safe®
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buffer (15.0 mM Tris-HCI, 40 mM NaCl, 1mM EDTA, 0.02% NaN3
pH=7.4). (B)MTP activity assay reagents: Donor liposomes are created by
adding 447M egg phosphatidylcholine 5 (681/20mLs), 83M bovine heart
wWkHiQliRIA 4169 t/20mLs) and 0.91uM [14C)triolein (11OCHRY) k005000167
(201/20mLs). The lipids are available in chloroform and are first dried
under nitrogen and then hydrated in assay buffer to the volume needed,
To create liposomes, lipids are sonicated for -7 minutes, Lipids are
centrifuged at 105,000 g for2 hours iﬁ% liposomes are harvested by.
removing the top’-80% of supernatant into 10 separate tube. Acceptor
liposomes are created by adding 1.33mM egg phosphatidylcholine
(LMD ) id2 6N ol it 86| Adimtl_s)dihd EBirldg BH]egented on a
mgmt@g&@pm%mmma&;%gms) The lipids are available in

c]hlo oform and are rstgirle under nitrogen and then hydrated in assay
Jﬁecra 8“ REUB I &NES éa'?o c?egte liposomes, 15 lipids are sonicated

ORI Phiipesie piveidietontitgEd areeBe00 wefont of KBS Whe are
%ﬁ@@edrbma@mMQmmwﬁ@%iotmawmta%m@armegmme
(MR IRigipid saosippinhiilign assay; Appropriately diluted drug

or control samp es In 100l assa er contalnlng 5% BSA are added to

r@é@ti%”r#fd@e@%ﬁ‘f&%ﬁ%“é{?sa BM‘t%f SHPR SROPIRGRGINES, 20 1001
acceptdihkposiehhesisdiftivpartamdly pedifiedJaregiMiTtPe Theteaies dre sham-
v&ﬁgg%@md&w%ed on a tube shaker for 1 hour at 37C to allow lipid

er reaction to occur, nor I| osomes are precipitated b
Lo s B TRy e B et Foacte TR bohs
é‘&éﬁttube. The tubes are centrifuged at -1000 rpm to pellet resin. 400111
of superratant risctrasmg fesine eaitt eat setutilatoar vl o thrsemidiadian, 2o Muidch
ang, PPM counts for both [3H] and ("Cl are determined. Triolein transfer is
calculated by comparing the amount of [14C] and [3H] remaining in the

Jiserreiedinr & "BEFand [3H) in the original donor and acceptor
I|posomTes;megpe@t}{f@@qy%quw@rmM@mEDns for intestinal fat absorption is

(S%‘f:f»gi%é@erﬂ@téﬂﬂiél%et@@%?ﬁ)%@%ﬂfmgr‘é%@t%t(gﬂ}@aﬂam@iw%& 240
va standard me rst o
R S 0 D oo RN R PSS ATy 138y one e

AB‘S‘%T@%@QWW&WVGW of the compound control group ts adjusted to equat 100%.
The same calculations are applied to the percent recovery values obtained for test

compounds and an adjusied percent recovery is obtained (% recovery of the test
sample — % recovery of vehicle control group / {% recovery of positive control group — %
recovery of vehicle control group}). An EDas is then calculated by plotting a graph of

sompound conceniration vs, adjusted percent recovery.
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Healthy female CF1 mice (Charles River) weighing 18-20 grams upon
arrival are employed as test subjects. The mice are housed in groups of
10 in standard caging, and are allowed to acclimate for one week prior to

wiesingusydice are fasted overnight in a 5 separate procedureg@pRREDEdA ¢
testing. Each treatment group typically consists of 5 mice. The test
compounds are preferably provided as a powder in a glass vial. The
dosing solution (0.10mi/25g body weight) administered by oral gavage
consists of an emulsion of Miglyol™ 873 (20%), Cremaphor" (5%) and
water (75%), An appropriate 10 volume of Miglyol" (available from Condea
Vista Co., Cranford, NJ) is first added to the test compound, and the vial
is vortexed for approximagehish migliesridicLapprapgiate volume of

Cremaphar s ihen Ad ?%i@&ﬁ:ﬁ%ﬁé@%@ﬂ%%ﬁq‘ié%%?ah%f%(ﬁn@%l are

appropriate volume of water is ed, and an emdulsion is forme
FOTRISPR) AR IHBIRF SoMNEATHRG, 25 MPARGSHEY HeptiReP 8r‘e}°(§'i8?é1%¢%3%y and
(closealimlieh & S 2Bgduaae weht)its tprepired Wicaddifgsiior ewenghion a
o NSRS 2189580 Hastidhaiekingeden d0-eMaiRU eI CamistAsHties 10
lycerol-3H-trioleate (Amersham TRA191) to a laboratory blender. The
%i%‘fure is then blended at high speed for approximately 1 minute. The
liquid dieeisesterseParatisimipisetedraidemhlasbesuie ieigrgss vial The
(erlegrd&is pokzprapyRNe-3) wenieabdmhiee sl bijters afa2aahl ¢0Obis of an
ag%?sq%ko &34 i%@esaf Y I(lt NI QURINAE TRSNg s RAGIOY A)?S. dRsehropriate
see above volumes) with test compound followed immedi terf( bty|ngJjIPt h
dR¢ e d kR Ye PR RaNBA Y Cartd ARV S irrsolaé!roe ps "
(eehickepawednatdded Weeaste sabay. Opedoisiationivig. Nexhdhs-gpregriate
%ﬁ!ﬁ@%{n&@&%@{&e&toﬁs@mﬂﬂ@ the @@éi\éﬁgm theripidal Bolysedbudy. The
two hours post dose the mice are euthanize |
PSR ooy SEbRaTC A e Dt RLLEERle SRy 1aABHR and
PlERIBEIMERETKOH conical tube. Each tube is then weighed. Tubes
contairmganiestnesigne faengp keatchinuse 75 Gonat ésdeathdor LobrRdspunt: test
Following saperiigation, dhe. tihes aeuougxed; ands ¢ QQde SaRMMR Ghalation

placed in a 20mL liquid scintillation vial. Samples are decolorized (for 30

- BMRIREEEY 5 e RN P EOREtYAERY) hydrogen peroxide. Each

sampleSigrune tighlizeddy theadtitivrolt 200 MSOEINJICIMTER ATARRE!sassay
ofReadyipatals: W62005408037 3PLINER0GAOIOTF al3Bader with Softmax
Pro software. All samples are run in duplicate,
For comparison of triglyceride values. the percent change from control is calcutated. The
average triglyceride value of the test compound group is divided by the average
triglyceride value of the vehicle group, multiplied by 100 and then subtracted from 100%.
The ED,s value is then calculated by plotting a graph of compound concentration versus
percent changs from control.

The relative values of the ED, for triglyceride lowering and the EDg; for inhibition
of intestinal fat absorption are used as a means to compare selectivity of the test

compounds.
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(Beckman) liquid scintillation fluid are added and the samples are counted
on a Beckman Coulter LS 6500 scintillation system. The calculations are
carried out as follows: weight of saponate = weight of tube (KOH +

witgsEne)z7yveight of empty tube 5 saponate fraction = 0.22'bgaa@Rai€oe0167

weight (density of the saponate = 1.1 g/mL; therefore the weight of the
aliquot is equal to 0.22g) total DPM for the entire intestine = DPM of
sample/saponate fraction The initial bolus DPM is calculated by averaging
the counts from the sham- dosed scirfillation vials, 10 The fraction of
bolus recovered from the intestine (percent recovery) = total DPM/ bolus
count, Percent recovery from each test group = average of percent
recovery from'each mouse. Interp tatign of results: 15 To compare
efficacy of test compounds, an ED intestinal fat absorption is
calculated. The (avera e%p rcent triglyceride recovery (percent

Tunab<o A3 S %’?ﬁ&%ﬂ g“' the intestine) of.the vehicle control group is
adjusted to equal 0%, and the (average) percent recovery of the
compound control group is adjusted to equ:ﬁgo%. Tpe same
calculations are applied to the percent recpve @$ pbtained for test
20 compounds and an adjusted percent r yéﬁfis obtained (% recovery
of the test sample - % recovery qf vehicle:control group / (% recovery of

positive control gr ofxrehi ogtrol group)). An ED25 is
then calculated by platf] Of cd?*hpounﬁ concentration vs.
adjusted percent re€oviery. 2! Q. P005/AB0373 PCT/1B2005/000167

134 Serum Triglyceride Ciwering Healthy female CF1 mice (Charles
River) weighing 18-20 grams upon ar)]'{val are employed as test subjects.
The mice are housed in groups of 10 3 standard caging, and were
allowed to acclimate for one week prior to testing. Mice are fasted
V(\)f\tjig‘rgught in a 5 separate procedure room prior to testing. Each treatment

roup typically consists of 10 mice.
grotip F%/‘F{s a g¥oup of the formula rlgl'gor R

and is attached to the 2 or 3 position of the guinoline group of Formula (I}

m is an integer from 0 to 2;

n is an integer from 0 to 4,

p is an integer from 0 to 5;

g is an integer from 0 t0 3;

ris a bond or an integer from 110 3;

X is ~N- or -C(R®)- where R® is H or R®,

X'is =N- or ~C(R®)- where R¥is H or R';
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The test compound is preferably provided as a powder in a glass vial. The

dosing solution (0.250mL/25g body weight) administered by oral gavage

consists of an emulsion of Miglyol(r) 812 (40%), Cremaphor'=" (10%) and
woatrs(RMY®. An appropriate 10 volume of Miglyolo (availabie-#g3e0s/600167

Condea Vista Co., Cranford, NJ) is first added to the test compound, and

the vial vortexed for approximately 1 minute. Next, the appropriate

volume of Cremaphor is added, and the vial again vortexed as previously.

The appropriate volume of water is {R€n added and an emulsion is

formed by vortexing and briefly sonicating. 15 Following overnight fasting,

each mouse is dosed (see above volumes) with test compound. At 1-hour -

post dea&Rihr micerArs eedbanizesthyrasmmiediexiduinhaiton certs ey
Sollected fqu triglycetide auantitation. Sauu-tkglyesridevaluesase atoms,
quantitated using a colorimetric en oin& 6_1(32%}{(0 Wa Erlgl‘%ge E kit #
et SEBHYISAG St IR SRR RS feadtlF With SORmAX Pro,,
safitva(e.-BllaByhpleszrerun Gr-Guplicats. (EoteSlPaish UMy R etide
M@{ﬁ{a%zgwlr_g@gvgb@we frar emaRs cacolRBd-ThdR ‘average

tri de e.test c nd group is divided by the average
Tﬁg%@zéid‘e_égfﬁ%)&he)\ﬂ%ﬁﬁ%%ﬁﬁ ), multiplied by 100 and then
subtragest Romnasessderiis 26 var¥ then calculated by plotting a

graph efcasipgadicententration versus 25 percent change from control.
The ‘re_\lfargi\ég }é@é‘éSFf%frmﬁ@P% for triglyceride lowering and the ED25 for

i e e e R
aeta@ahus tdfareampoand @PFdrmula (1) X' (R~)n (z2) R3R4 1 Rtm3 N R
15 z Vs Bhd R are each independently selected from the group consisting of H, (C+-
C.)alkyl, halo-substituted {C1.Cajalkyl, (Ca-Crjcycloalky, -C(O)R", alkoxyalkyl- having 2
10 4 carbon atoms, alkylthioalkyl- having 2 o 4 carbon atoms and -SO,R";

R%is (C.-Cio)alkyl optionatly substituted with 110 3 substituent§ incependeantly
selected from the group consisting of halp, -OH and -CN, or

R® is pyridyt, phenyl or phenyl(C--Cgjalkyl- in which the pyridyt and phenyt group
and the phenyl moiety of the phenylalkyl group are optionally substituted with 110 3
substituents independently selected from the group consisting of (C4-Cylalkyt, halo-
substituted (C+-Ca)alkyl, (C+-Ca)atkoxy-, halo-substitutad (C4-Cy)alkoxy-, halo, -OH and
~CN, or

RS is (Co-Coo)atkenyl, {Co-Crodalkynyl, CHN(RS(R™), -CIOIN(R™R™), -COR¥
or -CH.-W-Y where W is —O- or —8-; and

Y is selected from the group consisting of H, {C1-Ca)alkyl, {Ca~Cr)cyctoalkyl, (Cy-
C-)eycloalkyl(Ci-Ce)alkyl-, phenyl and phenyl{C;-Cglalkyl-, where the (C4-Cajalkyl group
is optionally substituted with 1 to 3 substituents independently selected from the group
consisting of halo, oxo, -OH, -CN, -CF3, -OCFs, -OR'™, -C{O)R™, -C(OYOR™, -OCG(OR™,
NR™MC(OR" and -C{OIN(R®KR™"); the (Ca-Crjcycloalkyl group and the cycloalkyl
moiety of the cycloalkylalkyl group are optionally substituted with 1 to 3 substituents
independentiy selected from the group consisting of hato, oxo, (C1-Ce)alkyl, -OH, -CN,
-CF,, -OCF,, -C{OJOR™ and ~OR™; and the phenyl group and the phenyl molety of the
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5(1), whereip: R"is a group of the formula R'a or Rib 10 . (R$)p 4~ g 4v
Q (R9)g C-N"0(R9)g C-N~R10 121, X R X or RyaRib and is attached
to the Zgor 3 position of the quinoline group of Formula (I); 15 mis an
wihteeendsers 0 to 2; nis an integer from 0 to 4; p is an integpefy :
LA ; ’ TREBoEs
g is an integer from O_ to 3; ris a bond or an integer from 1 to 3; 20 X f?@l\l’67
or -C(Ra)- where Ra is H or R9; X'is -N- or -C(Rb)- where Rb is H or R’;
WO 2005/080373 PCT/lBZOOS/OOOJfg_? 136 R2, R7, R8 and R’ are each
independently selected from the group consisting of halo, -OH, -CN,
(C,-C4)alkyl, (C,-C4)alkoxy-, alkoxyalkyl- having 2 to 4 carbon atoms,
halo-substltutgd(C,-C4)aIkyI-, halo-substituted(C,-C4)alkoxy-,
&%ﬂ%k@ll@:‘ﬁhﬂhrbyﬁt‘mﬁﬁ@a@ﬁ)wi@dwib‘engf@ayb,s@@agz@ziwmm?ntiy
S%i%ggé‘)?é AU CHINRIR & BNROIGEOIRA2, NRICOR12,
3 NS S_R_lqg' (%@é “CO2R1,(OC(O)R", -SO2N(R)(R") and
= t‘b_), N g?h fepileh Raetify 14or (C,-C4)alkyl; s is the inte er } or
2; v isamirREgeirfionsies!y SHB RIS AP A8 e TP U0k talke 2V
tagethssiithutbe caERgN @0y tgondaiel theyCs)alkoxy(Co-Ca)alkyl- having 3 to 5
carbon atoms and (C1‘63)a]ky1th10(02-04)85ky|- having 3 to 5 carbon atoms;
each R™ is independently (Cr-Catkyl or (Ca-Cricycioalkyt, whers the (Cs-
C.)alky! is optionally subsfcituted with 1 to 3 substituents independently selected from the
group consisting of (C;-Cyjatkoxy-, halo, -OH, -CN, -CFyand ~OCF3;
212 is selected from the group consisting of (Cx-Ce)atkyl, phenylmethyl-,
~C(OR' and —S(O)R™; , |
R™ is seiected from the group consisting of H, (C4-Ce)alkyl, (C3-Cricycloaltkyt,
(C4Cricycloalkyl(C-Cejalkyl-, phenyl and phen'yi(CrCa)aikyl-,
where the (C.-Cglalkyt group is optionally substituted with 1 to 3 substituents

independently selected from the group consisting of halo, oxo, -OH, -CN, -CF3,

LOCF. -OR™, -CIOR™. -COR™, -OC(OR™, NRIIC(OR™ and -CONRR™); the
(Ca-Cy)cycloalkyt group and the cycloalkyl moiety of the\cycloafkyialky! group ars
optionally substituted witht to 3 substituents independently selected from the group
consisting of halo, oxo, (Cq-Celalkyl, -OH, -CN, -CF3, -OCF; and ~OR'" and the phenyi
group and the phenyl moiety of the phenylalkyl group are optionaily substituted with 1 1o
2 substituents independently setected from the group consisting of halo, (C+-Csalkyt,
(C4-Cgialkoxy-, -OH, -CN, -CF5, -OCF; and ~OR™:

R is selected from the group consisting of H, (C{écg)aikyi, (Co-Celalkenyt, (Cz-
Ce)atkynyi, (Ca-Crloycloaliyl, {Co-Crieycloatkyl{ C-Calalkyl, phenyl, phenyl(C+Celalkyl-,
pyridyl, pyridyi(Cy-Celalkyl-, -»C(O)R12 and -SO-R", where the (C4-Cg)alkyl group is
optionally substituted with 110 3 substituents independently selected from the group
consisting of halo, oxo, -OH, -CN, -CFa, -OCF3, OR™, -C(OR™, -C(O)OH,
-C{O)OCH:CeHs. -C(O)YOCHCIONRENR™), -C(O)OR™, -OC(OR™, NR™MCOR™
and -CON(R®)R'"); and the phenyl group and the phenyl moiety of the phenylalkyl
group are bptionally substituted with 1 to 3 substituents independently seiected from the
group consisting of halo, {C+-Celatkyl, (C,-Cg)atkoxy-, ~OH, -CN, -CF3, -OCF4,
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are attached to form a carbonyl group; R5 and R10 are each
independently selected from the group consisting of H, (C,- C4)alkyl,
halo-substituted (C,_C4)alkyl, (C3-C7)cycloalkyl, -C(O)R", alkoxyalkyl-

WHYIRgddp 4 carbon atoms, alkylthioalkyl- having 2 to 4 ca P@?lﬁ&%ﬂ%ﬁ)om 67

and -SO2R12; 1 R6 is (C,-C,0)alkyl optionally substituted with
substituents independently selected from the group consisting of halo,
-OH and -CN, or R6 is pyridyl, phenyl or phenyl(C,-C6)alkyl- in which the
pyridyl and phenyl group and the ph&fyl moiety of the phenylalkyl group
are optionally substituted with 1 to 3 substituents independently selected
from the group consisting of (C,-C4)alkyl, halo 20 substituted (C,-C4)alkyl,

ke ;m e@dg@w@tw %&CCWF@O&Y- halo, -OH and -CN, or R6
s (O en Rt R14)(RL
-COZ|BC2;O|SO %855'@2%% ere |s '%re- - a%ndé\f is sﬁ%%t(e(% raoqr% t%e
tgkenocetisistity @ﬁﬁ't'@@wmlwm?yﬁf@l@ﬁﬁ@ﬂe‘{@m% a heterocychc
ﬁ%)@a&laaufy%% €M alkdmahenytancphenit@eGayatkyhg-athescathe

R e

See@.edcﬁeﬁﬁﬂe@mmm@%émfé )?512 ‘N(R")C(O)R12
and -GXO IR R tther(@3e0E)ovitiidhikylrgosamantteiensjcioaiai attached
{Q%ﬁﬁaqg%e% 8&%%'@'@KM;@B@%@F@&QW&YM@HMQQ dt?ﬁféa&uﬁ@ 3lor 6
substituents 30 in elected fro 0
ORI O N D R R SR B
meemmrmmsamtﬂwfeﬁéhwaﬁ%nefwmmg o*@oo%z 373
P;QWP@ZOOS/OOOlG? 137 phenylalkyl group are optionally substituted with

1to3 bst ts-in t fr group consisting of
A3 g%@% s Hﬁ%faﬁsza ma@%@ @%sthyﬁ

e
R"is Wf%ieb'ien@el%&ag‘éfegf@ayﬁﬁrn?riﬁ@” Gp 8 ils\'flfﬁegfe Q’ﬁ(%&l %‘ ?ﬁgolup
& balorsuip sttt d@B) dlkyR $CBIORydoangNdently selected from the group

(GAsed %‘fﬂ%@!&c%r@‘}hﬁl@é lahawingnd to 5cpanbeniatenas and

Cl C3 lthio alk - hayi ‘

ia&s 853 ?If(éfj?@ﬁ)alﬁy or{ Ce,Yf g‘ﬁ )?) ﬁso )?M e%re51 ?ﬁ%e% 1- @ Dalkyl
gaeoaaa““

fromn the.cgrawp sengistgetbi@1464)alkoxy-, halo, -OH, -CN, -CF3 and

-OCF7R2 i selectad from the group consisting of (C-Ca)alkyl, (C2-Cr)cycloalkyl, (Co-
Cs)eycloalkyl(C4-Celalkyl-, phenyt and phenyl(Cy-Cgjalkyl-. where the (C-Cslalky! group
is optionally substifuted with 1 to 3 substituents independently selected from the group
consisting of halo, oxo, -OH, -CN, -CF5, -OCF3, -OR™, -C(OR™, -CO,R™, -OC(OR",
NRMIC(O)R™ and -CIOIN(RYR""); the (Ca-Cricycloalkyl group and the cycloalkyl
moiety of the cycloalkylalikyl group are optionaily substituted with1 to 3 substituents

“independently setected from the group consisting of hale, oxo, (C4-Ce)aticyl, -OH, -CN,

-CF,, -OCF, and —~OR™, and the pheny! group and the phenyl moisty of the phanylalkyl
group are optionally substituted with 1 to 3 substituents independently selected from the
group consisting of halg, (C-Cslalkyl, (C4-Cajatkoxy-, -OH, -CN, -CF;, -OCF; and
“‘OR‘!Z;

a pharmaceutically acceptabie salt thereof or a prodrug of said compound or said salt.
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. group is optionally sub$titut

10 Rt3 is selected from the group consisting of (C, C6)alkyl,
phenyimethyl-, -C(O)R16 and -S(0)2 R18; R14 is selected from the group
consisting of H, (C1-C6)alkyl, (C3-C7)cycloalkyl,

%%&MggoalkyI(Cl-C6)aIkyI-, phenyl and phenyI(Cl-Ce)a]!,lé;ﬁl7lﬁ%b%/r®%]§7

the (C1-C6)alkyl group is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halo, oxo, -OH, -CN,
-CF3, -OCF3, -OR12, -C(O)R12, -CO2R", -OC(O)R1", -N(R11)C(O)R1"
and -C(O)N(R)(R11); the (C3-C7)cytiBalkyl group and the cycloalkyl
moiety of the cycloalkylalkyl group are optionally substituted withl to 3
substituents independently selected from the group consisting of halo,
HX0, (g]cbg%@jhglof%ng\éb)-CFS, -OCF3 and -OR i2; and the phenyl 20
group and the phenyl moiety of the phenylalkyl group are optionally
substituted with 1 to 3 substituents independently selected from the group
consisting of halo, (C1-C6)alkyl, (C 1-C6)alkaxy-, -OH, -CN, -CF3, -OCF3
and -OR"-; R16 is selected from the grou Rk, (C1-Ca)alkyl,
(C3-C6)alkenyl, (C2- C6)alkynyl, (C3-C7)
(C3-CT7)eycloalkyl(C1;C6)alkyl, ppgnyl, ;I};Ere
pyridyl(C1-C6)alkyltR-G( d SG7R

Q?R1-where the (C1-C6)alkyl

to 3 'ﬁubstitl?ents independently
selected from the groupzc sting of halks, oxo, -OH, -CN, -CF3, -OCF3,
-OR12, -C(O)R12, -C(O)®H, C{O)OCH2C6H6,
-C(0)OCH2C(O)N(R)(Rt7), -C(O)OR}y, -OC(O)R12, -N(R11)C(O)R12
and -C(O)N(R")(R11); and the phenyl group and the phenyl moiety of the
phenylalkyl 30 group are optionally substituted with 1 to 3 substituents
Indepandently selected from the group consisting of halo, (C1-C6)alkyl,
(C1-Cg)alkoxy-, - - -CF3, -OCF3, WO 2005/080373

PCT/] 2605598/%‘6’1%&‘81%%{’36%12, _C(O)OH, -C(O)OCH2CHS, and
-C(O)OR12; or R16 is -(CH2)1N(R1f)(R'8) where t is an integer from 2 to 4
and R" and We are taken ggget er-with the nitrogen atom to which they
are attached-to form-a heteroc m g containing 3 to 6 ring-atoms in
which rings containing 5 or 6 ring-atgms are 5 optionally substituted with
oxo and optionally include an additiopg ete".Epa‘ moiety selected from
the group consisting of -0-, -S-(fqﬁ (RQ ;:(%Rt\ and RM15 are taken
together with the nitrogen atom to“wKich%hey are atiiched to form a
heterocyclic ring containing 3 to 6 ring-atoms in which rings containing 5
or6

and is attached to the 2 or 3 position of the quinoline group of Formula (1);

m is an integer from 0 to 2, |

n is an integer from 0 {o 4,

p is an integer from 1 to §;

q is an integer from 0 to 3;

X is ~N- or -C{R%}- where R® is H or R%,

X'is —N- or ~C{R®)- where R®is H or R’

RZ R7, R® and R® are each independently selected from the group consisting of
halo, -OH, -CN, (C4-Cylalkyl, (C4-Cas)alkoxy-, alkoxyalkyl- having 2 to 4 carbon atoms,
halo-substituted(C,-Cq)alkyl-, halo-substituted{C+-C,jalkoxy-, (C4-Ca)alkylthio-
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ring-atoms are optionally substituted with oxo and optionally include an
additional 10 heteroatom moiety selected from the group consisting of -0-,
-S- and -N(R,s)-; R19 is H, (C1-C6)alkyl or halo-substituted(C1-C6)alkyl;

wB LBoisokeit-C6)alkyl, phenyl or phenyl(C1-C4)alkyl-, where thgy/r2005/000167

(C,-C6)alkyl group is optionally substituted with 1 to 3 substituents
independently selected from the group 15 consisting of halo, -CN,
(C1-C4)aikoxy- and (C1-C4)alkylthio, and the phenyl group and the phenyl
moiety of the phenylalkyl group are 3)%(Eionally substituted with 1 to 3
substituents independently selected from the group consisting of halo,
(C1-C4)alkyl and (C1-C4)alkoxy-; and R20 is selected from the group .
ARSI ORIGL-CE)alkyik 46 QT cyshnatiy] - (O3B (R ™), -NRTCOR™,
SErcomie Gk Celts pheaykond ey (Gt ERanb - oawhe)
-Cb)a

; group is optionally substitutc-f_d with 1 to 3 substituents
indepéﬁ%ﬂa%tlﬁf depeadEHTIRE Grovp® &hsisting of halo, oxo, -OH, -CN,
-CF3,+0CE3Nt@R1I%-E(0)R12, -CO2Rt2, -OC(O)R1", -N(R11)C(O)R"

and -(;(Q;J},I(R;)ég];});,ﬂw@@@@ﬂwoloalkyI group and the cycloalkyl

moiety of the cycloalkylalkyl gr are opti [pt AR ihe

su bsti%ﬁ%ﬁ'g%é fﬁéegéé(f%%ﬁ% E%L%Etgﬁg rgﬁaﬁﬂ;{ rg}ucﬁggtﬁg?gi%%of han,y
DRGHECCB) ERY| 2-BRCIENIOUEF3, -OCF3 and -OR12; and the phenyl
group rinshthe'bhendsnaietp efdbetphe aytedikydnytouprewe opeitagyf H, (C

gg&?&gw%a\é‘dﬂ&%ﬁﬁ(é‘ﬂbﬂ%ﬁ J@%@iﬁ%@ﬂm@@ﬁed%ﬁf&ggf@g gg@g

nis
t&rfgga%%%g?gglg%(ﬁ@mm@ﬁ%23?34::%?3@/8’%ﬁﬂ%%%\lé? or a prodrug of
said c&ipount:optaidpEnaly uRedsEBHRT 3 Péﬁﬁ@@%d@%@?”ﬁ%’ﬁ*y
eI ALEAMBAURE PhIOEBNRHAY X RIINORINRPMBr- < NI\ | RN /R5 (1)
R® is pyridyl, phenyt or phenyl(C-Cg)alkyl- in which the pyridyl and phenyl group
and the phenyi moiety of the phenylalkyl group are optionally substituted with 110 3

_subsiituents independently selected from the group consisting of {C4-Cs)alkyl, halo-‘

substituted (C-Cajalkyl, (C+-Cqlalkoxy-, halo-substituted (C.-Cu)alkoxy-, halo, -OH
and —CN, or

R¥is (Co-Cag)alkenyl, (Co-Cglalkynyl, CHaN(R(R™), C{ONR™YR™),
-CO:R* or -CH--W-Y where W is ~O- or =S-; and

Y is selected from the group consisting of H, (C4-Ca)alkyl, {Cs-Cs)cycloalkyl, (Ca-
Cr)eycioalkyl(C.-Cslalkyl-, phenyl and phenyl{C:-Cgalkyl-, where the {C4-Cglalkyl group
is optionally substituted with 1 10 3 substituents independently selected from the group
consisting of hale, oxo, -OH, -CN, -CFs3, -OCFs, -OR™, -C{OIR™, -C{OIOR™, -OC(OIRY,
NR™C(O)R™ and -C(OINRHR'); the (C-Cr)eycloatkyl group and the cycloalkyl
moiaty of the cycloalkylalkyt group are optionally substituted with 1 to 3 substituents
independently selected from the group consisting of hale, oxo, {C+-Cs)alkyl, -OH, -CN,
-CF4, -OCF4, -C(O)OR™ and —~OR'™; and the phenyl group and the phenyl moisty of
the phenyialkyl group are optionally substituted with 1 fo 3 substituents independently
selected from the group consisting of halo, {C+-Cojatiyl,
-OH. -CN, -CFs, -OCF;, -C(0)OR™ and ~OR™;
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5 wherein: R'is a group of the formula (R.)p (R9)4 cT, 10 X N~/R 10
and is attached to the 2 or 3 position of the quinoline group of Formula (1);
m is an integer from 0 to 2; n is an integer from 0 to 4; p is an integer from

whlodRA is an integer from 0 to 3; X'is -N- or -C(Ra)- where:Ra istd 01 47
R9; X'is-N-or -C(R)- where R"is H or R'; R2, R', R" and R9 are each
independently selected from the group consisting of halo, -OH, -CN,
(C1-C4)alkyl, (C1-C4)alkoxy-, alkoxyalkyl- having 2 to 4 carbon atoms, 20
halo-substituted(C,-C4)alkyl-, halo-s{ib&tituted(C,-C4)alkoxy-,
(C1-C4)alkylthio WO 2005/080373 PCT/IB2005/000167 140
hydroxy(C,-C4)alkyl-, (C2-C4)aikenyl; (C2-C4)alkynyl, -C(O)N(R")(R"),
'g(c':?gé%@ﬁﬁs iMBSQQ%%?&%eIMB&'X&é@i%&W%&)%ﬁBQ AONBI2 . )alkyl,
- ‘2 and - (R, eac iS.i t :
TR R ASEE B ob L A o o B 21 I8P

Riroge ack FrafGre talefihisietteriith MERAIST SRPTIGWERN they
are attaghrertosTorsparermonyl @rokRyIRG Gad R40 aatneachere the (Ci-

?;quf %dc?f&%\éé@'@%%ﬁt&%@mhﬁqw P eensistachat fdntedn Galalad from the
o-Substituted ?C,.C4)alkyl, (C3-C7)cycl Ikéfr!]: -g:n(g)_) gr_,.alkoxyalkyl-
BRVIMEES 2B CarboR oM S ki tRicalkyl-NadiRg 2t 4 carbon atoms
and -SRYPRIZRE iS(OLSID akgbogtiaredly SubstilitbPUatITes g
.S@lg@}ﬁu@g% ingependently selected from the group consisting of halo,

T SHERE L BN S FOPRY IS L SARLIL: B WIS
(Cs-Cricycloalkyl(Cq-Cglalkyi-, phenyl and phenyl(C,-Celalkyl-,
where the {C,-Cglalkyl group is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halo, oxo, -OH, -CN, -CF,
-OCF,, -OR™, -C{OR™, -CO,R™, -OC{OR™, JNRIC(OIR™ and -COINRYR™); the
(C4-Cricycloalkyl group and the cycloalkyl moiety of the cycioalkylalkyl group are
optionaily substituted with1 10 3 substituents independently selected from the group |
cbnsisﬁhg of halo, oxo,"(éi-Cg)él'kyL -OH, -CN, —CF300F3 and —OR™ and the pheny!
group and the phenyl moiety of the phenylalkyl group are optionally substituted with 1 to
3 substituents independently selected from the group consisting of halo, {C+-Cqjalky!,
{C1nCe)aikoxy-, -OH. -CN, -CF, -OCF, and —OR'™; |

R is selected from the group éonsisting of H, (C+-Cglatkyl, {C:-Ce)alkenyl, {Co-
Ceialkynyl, (Ca-Cricycloalkyl, (Ca-Cr)eyctoalkyl{C1-Ce)alkyl, phenyl, phenyl{C,-Cglatkyl-,
pyridyt, pyrigyl(C.-Csalkyl-, -C(O)R™ and -SO;R™, where the (C+-Cgjalkyl group is
optionally substituted with 1 to 3 substituents independehﬂy selected from the group
consisting of halo, oxo, -OH, -CN, -CF,, -OCF;, -OR™ -C{OR™, -C{O)OR™, -OC(ORY,
NR™C(OIR™ and -C(OIN(RY(R™); and the phenyl group and the phenyl moiety of the
phenyialkyl group are optionally substituted with 110 3 substituents independently
selected from the group consisting of halo, (C-Cejalkyl, (C+-Cejalkoxy-,
-OH, -CN, -CF4, -OCF, and ~OR™: or

RS is —(CH,)N(R' YR8} where t is an integer from 2 to 4 and R" and R'" are
taken together with the nitrogen atom to which they are attached to form a heterocyclic

ring containing 3 to 6 ring-atoms in which rings containing 5 or 8 ring-aloms are
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and the phenyl moiety of the phenylalkyl group are optionally substituted
with | to 3 15 substituents independently selected from the group
consisting of (C1-C4)alkyl, halo- substituted (Cr-C4)alkyl, (C1-C4)alkoxy-,

wiigssibsiituted (C1-C4)alkoxy-, halo, -OH and -CN, or R6 j8. ms00s 000167
(C2-Clo)alkenyl, (C2-Clo)alkynyl, -CH2N(R)(R13), -C(O)N(Ri4) R155
-CO2R0 or -CHI-W-Y where W is -0- or -S-; and 20 Y is selected from the
group consisting of H, (C1-C9)alkyl, (C3-C7)cycloalkyl, (C3-
C7)cycloalkyl(C,-C6)alkyl-, phenyl afd%henyl(C,-C6)alkyl-, where the
(C1-C6)alkyl group is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halo, oxo, -OH, -CN,

59(5;%%! 0%5%“%5%%2 &é@}%gpﬁ&@ﬁ@&ae éa@é@)a?ﬁaa ,heﬂlsl(ﬁlil’c(lﬁl{gm
and - " the (C3-C7)cyclo r nd the cycloalky

$RGRAS gf’fﬁihg &&l%;‘}[h%ﬁé[‘%rogaé)afeg b%q%h%@%u%gtituted with 1 to 3
substiftiérmes Midepeiskientiastiectd FemiREcHBIaE DHEsiByRRaRptached
@@rfGh&RNMc ffcofibininEE R (_3@@%89@(5@)@!%?3 A ORFBingricor 6
{)&p%g%%%@%ﬁ% Iespheylmoistynh Iasparnvalied SrossiRsRal

ostituted with 1 to 3 substituents mdepSni?n%lﬁg selected from
HetRUaR ETRlsERIGIHAS, (IReRyaRYP$09EH, “eR-EF 3, -oCF3,
-G{Q¥®R12 and -OR12; WO 2005/080373 PCT/IB2005/000167 141 each
?élcizégﬁegﬁ@ég@&%i)ﬁgl_@fst%éggmgh@sg@upswra?ﬁisting olii i |
- yl, , halo-substituted(C, - yl -C o~
(ORI N0 5 S A g Celelk sroue
(Corte)alikyEhBiasICdakin-SRavRilEeTs Beenesis Aty AR dsRfqe {28igrovr
ingepensienibid CErC Qakykon@Rarcycldakythiwree the (C, 5 C4)alky!
is optionall it ith 1.iQ sHbst Sl apdentiyisplacted
B 't%@?éfgﬁpp%gﬁgr%ﬁ%%f (C,-%Agalkoi’%%%agz%H? CN gc F3and. . o
soleshiiad Ps1dR18 T TSR R G RSO REShERERG BT B ST E B ARy T
bhaenyimethty aG{RAGaEm-SEM2 R16; Rt4 is selected from the group
consisiing; of b deu-FMake/bréGSeridryalpalkyl - CLRIE, (C:-Cqicycloalkyl, (Cs
7)cycloalkyl(G1-C6)alkyl-, phen hy 'C L= Where\ Ihe) o
(AR -GIAB DBt S e L (S e e aoue
incspiermlerwpsiekastedirbin e BRdHBCH RSRRATYB1 WaAE °BRE, MK P
$hBstE RalcORE208,(QD2 -CEQIRER, -T{OIRER “NEO)R (O Hhd
“RUNKRIMR JntN@ OINGRONR™): the {C4-Crloycloalkyl group and the cycloalkyl
moiety of the cycloalkylalkyl group are optionally substituted with1 to 3 substituents
independently selected from the group consisting of halo, oxo, {C4-Cglalkyl, -OH, -CN,
-CF,, -OCF; and ~OR™: and the phenyl group and the phenyl moiety of the phenylalkyl
group are optionally substituted with 1 to 3 substituents independently selected from the
group cansisting of halo, (C-Cgalkyl, (C;-Cejalkoxy-, -OH, -CN, -CFs, -OCFs and
~OR"; a pharmaceutically acceptable sait thereof or a prodrug of said compound or

said salt.

3. The compound of claim 1 in which X is —C(R®)- and X" is -C(R")-; R’ is attached
to the 2 position of the quinoline group; R® and R" are each H, the ~C{ON(R')- moiety
in R is attached to the 2 or 3 position of R'; and the R®-bearing phenyl group or the
(C4-C-)oycloalkyl group is attached to the 2 or 3 position of R not occupied by
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(C3-C7)cycloalkyl group and the cycloalkyl moiety of the cycloalkylalkyl
group are 15 optionally substituted with1 to 3 substituents independently
selected from the group consisting of halo, oxo, (C,-Ce)alkyl, -OH, -CN,

wit-udsosieh3 and -ORM12; and the phenyl group and the phemg mRiet167
of the phenylalkyl group are optionally substituted with 1 to 3 substituents

independently selected from the group consisting of halo, (C1-C6)alkyl,
(C,-C6)alkoxy-, -OH, -CN, -CF3, -OCF3 and -OR1'"; 20 R16 is selected
from the group consisting of H, (C1-&&alkyl, (C2-C6)alkenyl, (C2-
C6)alkynyl, (C3-C7)cycloalkyl, (C3-C7)cycloalkyi(C,-Ce)alkyl, phenyl,
phenyl(C1-C6)alkyl-, pyridyl, pyridyl(C,-C6)alkyl-, -C(O)R12 and

-SQ2RI 2w here, thesrelaky] aroupdsicaptianalipsubstituted with 1 to

3 substituents independently selected from the group consisting of halo,
oxo, -OH, -CN, -CF3, -OCF3, -OR12, -C(O)R'2, -C(O)OR12, -QC(O)R12€
£5 -N(RBGOMRIFMECITINTR J(Rryuand thePreAIPYFOUES DFRRISNY
shenyhmeietiofithe @EherytalksyHIIOWT Ak dptiorfaitycssibstituted ith: ity
3 substituents in ly/ ~S roj grosn censisting,af halo,
(c?,’fié'j’éﬁ‘, 7%“‘”&'?%%*?5?3”%‘?3%5)@ é 5%@3%0(:53 ar?;:lc-OQL%' or R 1?[
R N R (R T E N BRIE R T EoAh IR ERPHRE 219 £ dndl FTT and R18
hatn; 36 tajienrtegettiesliwibcimtabitregbiveissi to which they are attached

to form a heterocyclic ring containing 3 to 6 ring-atoms in which rings

containing 5 or 6 ring-atoms are W0, 20 /1B2005/000167
142 op¥i%%3?ﬂ7%%%1§ti L ed Wi %’8"?0%%25 ﬁ%%%%@n%%ﬁé g%’ addjtional
heterogidnd Ricief/s SetedaePdiPiRe g BupGhli&ting B1R8Y "R alid
IR 1 OMR A asidR b Riextaken Rigetrenwitbrth@mitrogeheatom to

hich ey are aliasied g {01fR 2 BRIGEACKHC Hag containing 3 10 6

s AP AT e TR o oF
moiety'gedected frdifitrrelgraddreonbis e Bransising e J(rRit)aR19%s
H, (Cll‘\@@@%&Q,rﬁ@@s%lé@&ilﬂlfk@d(ﬁéﬁhﬁﬁqﬂ'siaﬁ@gisﬂf(&rﬁ}@a{m, -CN,
Db R R A Com e
i giotrs Cofaiating BIhRs SERHEE AR and (C1-C4)alkylthio,
and thexphesy gedipantetbephenydistiogety fofiaiphéiyisikyb griup re
QR,S'&QQ@)!M atkoxyalkyl- having 2 to 4 carbon atoms, hale-substituted(C,-C.)alkyl-,
halo-substituted(C-C)alkoxy-. benzyloxy-, {Ci-Ca)alkenyl, and ~S(OWR™;

R® and R™ are independently selected from the group consisting of H, (C-
Coalky! and halo-substituted(C.Cajaikyl-; and

R® is (C4-Cyejalkyl optionally substituted with 1 to 2 substituents independently
selected from the group consisting of halo, -OH and -CN, or

R® is pyridyl, phenyl or phenyl{C+-Cgalkyi- in which the phenyt group and the
phenyl moiety of the phenylalkyl groub is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of {C1-Ca)alkyl, haio-substituted(Cs-
Cyatkyl-, (C4-Calalkoxy-, halo, -OH and -CN, or

RE i5 -CHo-W-Y, -CHaN(RNR ), -C(ONR™)R™) or -CO,R™ where R is
phenylmethyl-, ~<C(O)R'® or ~3(0);R"®; or a pharmaceutically acceptable salt thereof.
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substituted with 1 to 3 substituents independently selected from the group
consisting of halo, (C1-C4)alkyl and (C1-C4)alkoxy-; and 15 R20 is
selected from the group consisting of (C1-C6)alkyl, (C3-C7)cycloalkyl,

wi&Rnsoleysloalkyl(C1-C6)alkyl-, phenyl and phenyl(C1-C6)glkyle WhEdso 167

the (C1-C6)alkyl group is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halo, oxo, -OH, -CN,
-CF3, -OCF3, -OR12, -C(O)R", -CO2R12, -OC(O)R12, -N(R")C(O)Rt2
and -C(O)N(R")(R"); the (C3-C7)cyclddikyl group and the cycloalkyl 20
moiety of the cycloalkylalkyl group are optionally substituted with1 to 3
substituents independently selected from the group consisting of halo,
£xo, (9ﬂred%tﬁhwgﬁhcr%nygwanﬁfﬁnr@%%ag%@ﬁol@ edcbthe pf;enyl
group and the phen 0 yla 0 i0 1
substifdtsd With i'tso%fsubs Shtleh soﬁldz%en(‘%ent@Es;ﬁét{ﬁé%aémﬂfée&y |PoﬁplS
starsietitnytod Bales{EnelR) ARy the -eyamoiE P URiRETeRed P e3
atigk o R Iakida pharmaceutically acceptable salt thereof or a prodrug of

said compg r o o ifW dSCF,:
el

quinoli¥eegRSURIRA éﬁﬁf%egrféoé’é@‘? F R CPESIRRR L)~ Incie AR
is attaclted:to the R'Gs Scpositidronfte; @m@oth@wsz@%aﬁr@vmw%ﬁo@'@r |
the &% 7 eyeioallyk grausis-alachem i tel 2 aesnesitiomebR' not

5/ /
§§§ﬁ a&%uﬁ%\@gﬁéﬁﬁ?aﬁ R EE P Lompound ot any of
claimsR’® ihssirfted fiowiiesrese RaReRITERE FaTBRty %%Ié%fe%“}?g?%l

wlaoszsangssbﬂgaml-ha(»@b@@alkmmfmmsmnmwm&@)awh tﬁa*o
Lr}tgi @1% S r}g( pendently (C, C4)a|ky| optlonally substltuted with.1 to
Stlt

ts if e ende %%gselecied fro t(ﬁeg con5|
(Cl C4‘faIRB9<y a?f& ‘ﬁdﬁ%e 2RI ?ﬁ‘aéjeu?@ %ré)cé)pctabﬁ a(()h ther%of 5.
Theiegrapdosid- mmwmﬁ@a%§lty13 andl 4 in whichpislor2;10mis0
or 1, qds  af JoansinisAialy §estQUYNRI)- towiatysinuahis w&téaeheehtm

té*% C? |t|o f%bgsg%ﬂt%h H%% H%qéln%tq%gybg[o&p or the (C4-

tot l|a<)osmon of R": and, where m is 1

R2is s% e@t@tﬂlfﬂvbrﬁhﬁfé' oS BHTiSHRYSr 16 WTISTeRpPRREY B1o4P FNaRs
@isrki RBUS selastaefntutk th@roispootorsityi ﬁgb@fttEEE(@IWLfCHBDaﬁﬂJ betfgents
independently selected from the group consisting of {C-Cy)alkyl, nalo-substituted(C+-
Cyalkyl-, (C;-Cy)alkoxy-, halo, -OH and -CN, or

RS is -CH--W-Y, -CHaN(RSHR ™, -C(OIN(R™)(R™) or -CO,R™ where R is
phenylmethyt-, ~C(OIR™ or —5{0).R™; or a pharmaceutically acceptable salt thereof.

7. The compound of any of claims 1 through € in which nis 0 or 1, and where n is
1, R7 is selected from the group consisting of from F, Cl, Br, (C-Cyialkyl, (C4-Cyq)alkoxy-,
fluoro-substituted(C,-Calkyl- and ftuoro-substituted{C.-Csjalkoxy-; and

R® is selected from the group consisting of from F, Cl, Br, (C-Cs)alkyl, {Cy-
Cialkoxy-, fluoro-substituted(C4-C4)alkyl- and fluere-substituted{C-Cjalkoxy-; or a

pharmaceutically acceptable salt thereof.

8. A compound of any of ctaims 1 through 7 of Formula (IA)
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15 where nis 1, R7 is selected from the group consisting of from halo,
-OH, -CN, (C1-C4)alkyl, (C 1-C4)alkoxy-, alkoxyalkyi- having 2 to 4
carbon atoms, halo substituted(C1-C4)alkyl- and
woAgrsihstiiuted(C1-C4)alkoxy-; R8 is selected from the groppGansIsiHIG: ¢
of from halo, -OH, (C1-C4)alkyi, (C,- C4)alkoxy-, alkoxyalkyl- having 2 to 4
carbon atoms, halo-substituted(C1-C4)alkyl-, 20 halo-
substituted(C1-C4)alkoxy-, benzyloxy-, (C2-C4)alkenyl, and -S(O),Rt2 ;
R5 and RiO are independently select&th from the group consisting of H,
(C,- C4)alkyl and halo-substituted(C1.C4)alkyl-; and R6 is (C,-C O)alkyl
optionally substituted with 1 to 3 substituents independently selected from
the group consisting of halo, -OH and -CN, or 25 R6 is pyridyl, phenyl or
phenyl(C,-C6)alkyl- in which the phenyl group and the . phenyl moiety of
the phenylalkyl group is optionally substituted with 1 R) Bsubstituents
independently selected from the group consisting of (C 4% kyl,
halo- substituted(Cl c4 alkyl-, (Cr C4)alkoxy-, halo, -O XCN, or R6

attached to the 3 posi ion}f R, ar,fQCthe R8-bearing phenyl group is
attached to the 2 positiofrof R'; and, 5 where mis 1, R2 is selected from
the group conssisting of F, Cl, -CH3 apd yCF3; where ¢ is 1, R9 is selected
from the group consisting of F, Cl, -CHs and -CF3; where nis 1, R7 is
selected from the group consisting of from halo, -OH, -CN, (C,-C,)alkyl,

(C1-C4)pkkoxy-alkoxyatadadiving @/t ércarbign atoms, halo
SUbSt'tUte%(Cl Gaaalkyl: and halo- E”Qété%t&%%tﬁé‘@ﬁﬁ?%mé& fcl, (

selectéd from the gtoup Consisti ing of from halo 5/ (& -
@@be@f%ﬂ%ﬁaféﬁﬂd h(éf,i,né%zufoszgl@a%fﬁoa}apﬁsgro p cons stin STy
kalatsulstitotedked-GaYalRyl- atrile atashstiteitbT(€ boSHOyaNt $He PIRB Hi i
sisting of H, (C,-
S5 sk snpsssssiny o
9, The compound of any of claims 1 through 8 in which R®is (C4-Cg)alkyl optionally
substituted with 1 to 3 substituents independentiy selected from the group consisting of
halo and —OH, and R®and R’ are taken together with the carbon atom to which they are
attached to form a carbonyl group; nis 0 or 1, and, where nis 1, R’ is selected from the
group consisting of Cl, -CF3, -CHs, and —~OCH, and is attachad at the 5 or 8 position of
the X'-bearing ring in Formula (1A}, and rR? is selected from the group consisting of (Cq-
C.)alkyl, (C~Ca)atkoxy- and -CFa; or a pharmaceutically acceptabile salt thereof.

10.  The compound of any of claims 1 through 9 where R® i (Cq-Cg)alkyf and nis O:

or a pharmaceutically acceptable salt thereof,

11, The compound of any of claims 1 through & in which R® is pyridyt, phenyt or
phenyl(C4-Cs)aikyl- in which the phenyl group and the phenyt moiety of the phenyialkyl
group are optionally substituted with 1 to 3 substituents independently selected from the
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15 R6 is (C,-Clo)alkyl optionally substituted with 1 to 3 substituents
independently selected from the group consisting of halo, -OH and -CN,
or R6 is pyridyl, phenyl or phenyl(C1-C6)alkyl- in which the phenyl group
wanddhesenenyl moiety of the phenylalkyl group is optionallypg4tagtifidtesa s
with 1 to 3 substituents independently selected from the group consisting
of (C,-C4)alkyl, halo-substituted(C1- 20 C4)alkyl-, (C,-C4)alkoxy-, halo,
-OH and -CN, or R6 is -CH-W-Y, -CHnN(R)(R'8), -C(O)N(R")(R15) or
-CO2R’0 where R13 is phenylmethyl46-C(O)R76 or -S(O)2R16; or a
pharmaceutically acceptable salt thereof. 7. The compound of any of
claims | through 6 in which nis 0 or 1, and where n is 25 1, R7 is selected
g{lreure &Bﬁs%glté%f?c(l@g@%\%fﬁl’lﬂ@ﬂ@f@ugsftf@ut@(d@ﬂ@l@&"@ maﬂﬁ@aﬂmm
uorqQ-substitu a uoro
e A o

fe@n@aﬁ)@m@mﬁaoﬂ)t%@;@@ {BtatipeeceR) KA g HPeUP Znbing of (0
Hyengtsidstifiieck © brk@4Tatkoxya onm aRatirigectiepiiplacedttebiel salt
thereof. 30 8. A compound of any of claims 1 through 7 of Formula (1A)
WO 2005/080373 PCT/1B2005/000167 %%5%? eﬂ s Ra R R4\ \
s 0 ReIPYRaUeH PINTN REGTR) BRHE nd'K 'are chev denﬁy
phareCigalisCroptatimekittheraein is 1, R7 is selected from the group
consisting of Cl, (C,- C4)alkyl, (C1-C4)alkoxy- and -CF3; R8 is selected
from t rou t|n f ke nd is
TR B s TR

Ma%@gngg}tﬁ accgpt%,eoga are taken 1o et?wer With the carbon

atom to which they are attached to form a carbonyl group; nis O; R®is —CF of (Cy-
Cijalkyl and is attached at the 4 position of the phenyl ring; R™®is {C4-Celalkyl; W is O;
Y is selected from the group consisting of H, {C:-Csjalkyl, phenyl and phenyimethyl-,
where the Y phenyl group and the phenyl moiety of the phenylmethyl group are
“optionally substituted with 1 to 3 substituents independently setected from the group
consisting of F, Cl, {C,-Cy)alkyl and CF3 and R™ is (C-Cglalkyi optaonaily substituted
with 1 to 3 substituents independently selected from the group consisting of ¥, Cl, -OH
and -C(O)R™: or a pharmaceutically acceptable salt thereof.

14.  The compound of any of claims 1 through 8 in which R® is CIOMR™YR™); and
R®and R? are taken together with the carbon atorn to which they are attached to form a

carbonyl group; or a pharmaceutically acceptable saft thereof.

15.  The compound of any of claims 1 through 8 and 14 in which nis 0; R"is
selected from the group consisting of H, (C1-Ce)alkyl, (Ca-Cricycloatkyl, (Cs-
C-joycloalkyl{C-Cgqalkyl-, phenyl and phenyl(C-Ca)alkyl-,

where the R™ (C4-Cglalky! group is optionalty substituted with 1 fo 3 substituents
indepandently selected from the group consisting of F, Cl, -OH, -OCFj3, and -OR™;

the R™ (Ca-Cr)oycioalkyl group and the cycloalkyl moiety of the cycloalkylalkyl group are
optionally slubstituted with 1 to 3 substituents independently selected from the group
consisting of F, Ci, oxo, (C+-Cy)alkyt, -OK, -CF,, -OCF3 and ~OR": and
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10 9. The compound of any of claims 1 through 8 in which R6 is
(C1-Ce6)alkyl optionally substituted with 1 to 3 substituents independently
selected from the group consisting of halo and -OH, and R3 and R4 are

wighkgisiagesher with the carbon atom to which they are attaghegdhto N d e

carbonyl group; nis 0 or 1, and, where n is 1, R7 is selected from the 15
group consisting of Cl, -CF3, -CH3, and -OCH3 and is attached at the 5 or
6 position of the X'-bearing ring in Formula (IA); and R is selected from
the group consisting of (C,-.C4)alkyl, (€,-C4)alkoxy- and -CF3; ora
pharmaceutically acceptable salt thereof. 10. The compound of any of
claims 1 through 9 where R6 is (C,-C)alkyl-and n is 0; 20 or a

phagmacentically accepiablesa 'an@{ &ftr%Jphm%QWUB%@éG%ﬂgL@ﬁy

claims 1 through 8 in which R IS Qeny hen%éc Sym of
SR8 B ot SRS HET U BP0 S8 AL Sy R o
&r&blioRakk gl Bstifuteti wvith -Ptd @Emb&ﬁﬁeﬁf@ rn@@pendently selected
from the' WQ280540803 %3 Br@ﬂ’;ﬁl&Zx@Qﬁf@Qﬁlrﬁ?Cl@@ @k@ummmtsﬁngmﬂ
1 4 );
i H(%)?)y (¥ 'Ml are ?i %A gg%e& : %w% éccea%ng(gﬁa lrl??igs \};VhIC the);ag%l
2B aans 1BR¥Ra carbonyl group; n is 0 and RS is selected from the
griotp LerRisihgRi(ol oCd)atkyblitGatCsakonsd ait + CRBs@Iséitusnts
mfbaeg@aﬁu@%ae'ﬂgogwmlm'@ selitesrenfing 4 ?heoQ@h m@gur@tatt aﬁx@m
claims roug W i 5 a ically
a%%&gﬁ'écgiah tﬁé@%%ai"g (‘ﬂwﬂ%ﬁ% % &%g (ﬁg g?ly ot chggnmfégirough 9in
Wisi 61 RBA8YL GrENERY) (FR1Z)e10 rr@ﬁtz e sheciigiviorpesis aeleitie:;
Ravandiwaretake @J@Q&I}bﬁfs\kﬂﬂéptbﬁ:leanb@laEe&t%ﬁrt@mﬂim@dhmyoamstmg of
d fo.farm a.c rg 0-~R8 F d.,
eientcn (ﬂ%e@l URIRYAIWR: TR 06 RS SRR3R Roy6iL-Sient a1

o ition oft e phenyl rlng, R16 is ( 6)alkyl; W is
@”dr%@?@gbtearfrom the group consisting of H, (C1-C6)alkyl, phenyl and
phenylREtiyHC hivhigia tHR ™Y phersyl igrouptaget ﬂ’%ﬂpﬁ@rﬁlpﬁﬁfd?et)ﬂ@i fhéare
R%%MS%%IM \grtﬂllt'tpeq'rf?%%rpﬁﬁb‘ﬁn@ rsetbgiituied w@b@d@ﬁ@mﬁiﬁcuo
Indepen ently.selecte om the u COﬂ tln Yy
Y] C&'ﬁgmgﬁyas @% s %@ﬁaﬂyﬁ%ﬁ% na @/ t%tftjft{e%ﬂcét 1103
sw@gnaym@mé@@waaﬁny @@aﬁ@wwwm@w@&%ﬂﬁéﬂﬁ&jf&a@WO'GW
-Qkd cradro( @R Buprcamhanyatetticalpaceg@ablesalt thereof.

R™ and R are taken together with the nitrogen atom tc which they are attached
to form a heterocyclic ring containing 3 to 6 ring-atoms in which rings containing 5 or 6
ring-atoms are optionaliy substituted with oxo and optionally include an additional
heteroatom moiety selected from the group consisting of ~O-, -8- and -N(R"}-; and

R™ s H, (C;-Cealkyl or halo-substituted(C,-CgJalkyl-; or a pharmaceutically

acceptable salt thereof.

16, The compound of any of claims 1 through 8, 14 and 15 in which nis 0; R%is
selected from the group consisting of (C4-Ca)alkyl, (C+-Cylalkoxy- and -CF
R™is M or (C4-Cy)alkyl optionally substituted with 1 to 3 substituents

independently selected from the group consisting of F and Cl;
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20 14. The compound of any of claims 1 through 8 in which R6 is
-C(O)N(R'4)(Ri5); and R3 and R4 are taken together with the carbon
atom to which they are attached to form a carbonyl group; or a

whasmaseutcally acceptable salt thereof. 15. The compound,of- 3y vo0167
claims 1 through 8 and 14 in which n is 0; Rho is 25 selected from the

group consisting of H, (C1-C6)alkyl, (C3-C7)cycloalkyl, (C3-
C7)cycloalkyl(C1-Ce)alkyl-, phenyl and phenyl(C1-C6)alkyl-, where the
Rt4 (C1-C6)alkyl group is optionally s\§stituted with 1 to 3 substituents
independently selected from the group consisting of F, CI, -OH, -OCF3,
and -OR12; the R14 (C3-C3)cycloalkyl group and the cycloalkyl moiety of

the cy@ﬁ!&@@@é@r@ﬁpﬁé@r&@ QBHQ&%lb’(ﬁlﬂbsé@w@ﬁ%wth(@atge%ycloalkyl

b tituents,in eIe ro t p_.co |st
IR COr P e - 0 A S0bI0803 73
ﬁ@ﬂ‘HEB‘ZOOS/OOOlG? 147 the R14 phenyl group and the phenyl moiety of
thespheayialkyl gioupraue iopiionaly sistitetediwithid tsatstibatitaents

@98&&%&%%&8&%%%@ %%gme.sq sisting 0f«F, Bk (GeENalon,

and Ri2; R15 is selected from the
g%BbOé%?ﬁﬁé‘fﬁa“Sf'ﬁ (QEREaYMIKkyI, (C3-C7)cycloalkyl, 5
(G367 pyploaiieri(CisCoatkyiciphentls pheny HEL T8)a ki PPpyriY,
@MH&’MKQ& @t@@k@&sw&ﬁ@é&@Me&%ﬁﬂ&z\é\dﬁ@mm%d@c&ﬁ)ﬁlwiof

uted ub e 5ok

t%% %oérﬁkf?e g?odg rYsIstlrrg J%ng 3@? o%&blﬁdgg 3%1%?%{;%06%
@fb}‘@@ﬁ *B#I5; -C(O)OCH2C(O)N(R)(R'1), -C(O)OR12, and -OR":
and 10rfeaRd A 'paengkegnavgp-arnd the mhmﬁ;cbgmoiem;mfotmighmwylatkydttached
LR %&9%%9@}”%.%19&% e w%]elnm; %@%ﬂt%mﬂﬂgsemgﬁm@% or
selected from the group consistin of CI ‘%i %(E %fba%( 93/ "y
Rr2ERE OBiegRl Rl 8 BB B E @&ﬁ%y & pup
CORISiINg CHR)IHRT HIRLE) wwéeeﬁ‘?ssdﬁ nﬁ@gw&%ﬁrw@w&}%% 17

NGRS are pharakentesstberspishidaginitsegan atom to which they are
attached to form a heterocyclic ring containing 3 to 6 ring-atoms in which

rings containing 5 or 6 ring-atoms are optionally substituted with oxo and
dptionallgeiserneRan 4 danisirarmsd iGaueR feid* deraRdGigmhiga R 1s H
groap-ConsigtingiofaiQ-susstianed-M{R18)-3 BraRbzkand R15 are taken

togetheg with, the.aiiressaigrLIowhishHhsy-are atashet (.- Qcycioalkyl
(C4-Csicycloalkyl(C4-Cglalkyl-, phenyl{C,-Cqalkyi-, pyridyl and pyridyl(C,-Cgjalkyl-,
where the R (C,-Cg)alkyl group is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of F, oxo, -OH, -OCF;,
-C{OYOCH;CsHs and -C{OYOR™ and

the phenyl moiety of the R™ phenyialkyl group is optionally substituted with 1 to 3
substituents independently selected from the group consisting of F, Cl, (C4-Cyaikyl, (G-
Caalkoxy-, -OH, -CF,, -OCF;, -C{O)YOCH,CeHs and -C(O)OR™; or a pharmaceutically

acceptabie salt thereof,

18. The compound of any of claims 1 through 8 and 14 through 17 in which R"isH
or (Cy-Cslalkyi;
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20 to form a heterocyclic ring containing 3 to 6 ring-atoms in which rings
containing 5 or 6 ring-atoms are optionally substituted with oxo and
optionally include an additional heteroatom moiety selected from the

way e /eanasisting of -0-, -S- and -N(Rt9)-; and R'9 is H, (C1-Gg)alk¥Rlooo167

halo-substituted(C1-O6)alkyl-; or a pharmaceutically acceptable salt
thereof. 25 16. The compound of any of claims 1 through 8, 14 and 15 in
which nis 0; R8 is selected from the group consisting of (C1-C4)alkyl,
(C1-C4)alkoxy- and -CF3; Ri4 is H oﬂ%&l -C4)alkyl optionally substituted
with 1 to 3 substituents independently selected from the group consisting
of F and CI; WO 2005/080373 PCT/IB2005/000167 148 R15 is selected

from thegroiperagishng it Cdnsid)adio M%@Wmlqaﬂ(yh)cycloaikyi,

{)%ﬂ%éf(%{ @Wﬁ@%ﬁ? e):;%él'? %‘g&k@heé‘é(&(%ﬂm%}sﬁ? t|on g(:udyl and

ou
whiBesithee With e 6"‘33”@1%@8?\ ’?l'ﬁé@ﬁ%ﬁé%ﬂt@ Eel rom?ﬂ

pEeLR eSS telg atddr Bl tox oo @ HpRO TR of@(@;@HO*@e@;eﬂt@D%é"%d the
?ﬁ&h %I%( | @Wﬂmmﬁﬁ@@&%mﬂmmhbfwkgwﬂw the
phenylalkyl'group are opt| nall tituted with_ 1 .to ti
e e e s
GrBKalkexy-COHOXEN, C@?Pj@ctba@s!ﬂrp a@ﬁtcﬁt&ﬁ%@)@@ﬁ%ﬁ%*cﬁ
apek ) QIR ' BiepsdR'4 and RIS are taken together with the nitrogen atom

to which they are attached to form a heterocyclic ring containing 3 to 6
ring-atoms in which rings containing 5 or 6 ring-atoms optionally include

AR addftiePEPAWE SAMYACKY &lected from the group consisting of -0-,
-S- and -N(R79)- where R19 is (C1-C4)alkyi or F-substituted(C1 15

C4)alkyl-; or a pharmaceutically acceptable salt thi gof. 17. The

compound of anyRbf claims | through 8 and 14 thfpugR'IL6 in which R14 is
H or (C1-C4)alkyl optlonally substituted with 1 to 4R15is

selected from gup consisting of H (C14&8)alkyl, (C3|-C6)cycloa|ky|,
20 (C3-C6)cycloalky}(C1-C6)alkyl-, -C6) rg(gand
pyridyl(C,-C6)alRyt, ‘wiere the 3 aIkyNgroup |s optidnally

substituted with 1 to 3 gubstituents. , R

(iA-1aa)

in which R® is salected from the group consisting of ~CF 3, (C+-Cajalkyl, (C+-Cajalkoxy,
benzyloxy, (Cx-Ca)alkenyt and -S{O),R™ in which v is 0 or 2 and R is (C4-Cajalkyl; R®
and R are independently H or —CHy; R™ is M, ~CHy or ~CaHs and R™ is H, (C+-Cs)alkyl,
benzy: or 4-F-benzyl-,

where the R'® (C,-Cajalkyl group is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of F and -C{OYOR™ in which R™ is

(C+-Csalkyl, or a pharmaceutically acceptable salt thereof..

20. The compound of claim 19 of Formula (IA-1a)
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independently selected from the group consisting of F, oxo, -OH, -OCF3,
-C(O)OCH2C6HS5 and -C(O)OR12 and the phenyl moiety of the Rt5
phenylalkyl group is optionally substituted with 1 to 3 25 substituents

windeprasently selected from the group consisting of F, Cl, (edraéialkbosr
(C1- C4)alkoxy-, -OH, -CF3, -OCF3, -C(0O)OCH2C6H5 and -C(O)OR12; or
a pharmaceutically acceptable salt thereof. 18. The compound of any of
claims 1 through 8 and 14 through 1%&1 which R14 is H 30 or
(C1-C4)alkyl; WO 2005/080373 PCT/1B2005/000167 149 R15 is selected
from the group consisting of H, (C,-C8)alkyl, (C3-C6)cycloalkyl,
(C3-C6)cycloalkyl(C,-C4)alkyl-, phenyl(C,-C4)alkyl-, and
pyridyl(C,-C,)alkyl-, where the R15 (C,-C8)alkyl group is optionally
substituted with 1 to 3 substituents independently selected from the group
consisting of F, X0, -OH and -C(O)OR12 and t i@ enyl moiety of the
R1,5 phenylalkyligroup is optionally substituted w 0 3:substituents
[ fested from the group, consjsting of F, Cf, (C,-C4)alkyl,

5 and -C(O)OR"; or a
a r 0 I§A coifipouritl of Formula

IR15 |0 IR0 5 NNi Rfip (IA-1 aa) in which

RS is selecte & giquip CRfGIStHY of -CF3, (C1-C4)alkyl, ‘
(C,-C4)alkoxy nzyloxy, (C2-C4)alkenyl and -S(O),R'2 in which vis 0
or 2and R"is 4)alkyl; R5 and R10 are independently H or -CHS;
R14 is H, -CH3 or -C2H5 and R15 is H, (C1-CS)alkyl,

{IA-1a)

yracceptable
(IA-laa) RBI\/'4 O/N\VIIN

in which R'® is H or (C+-Ce)atkyl; or a pharmaceutically acceptable salt thereof,

21 The compound of the formula

CF,
O fDi%nM
v

or a pharmaceutically acceptable salt thereof.

22. The compound (S)—2—{(4’—trifluoromethyt-biphenyl-E-carbonyl)—amino}-quinoiine-6~
carboxylic acid {pentylcarbamoyl-phenyl-methyl)-amide or a pharmaceutically

acceptable salt thereaof.



10

20

benzyl or 4-F-benzyl-, where the R15 (C,-C8)alkyl group is optionally
substituted with 1 to 3 substituents independently selected from the group
consisting of F and -C(O)OR17 in which R12 is 20 (C,-C4)alkyl; or a
pharmaceutically acceptable salt thereof.. 20. The compound of claim 19
of Formula (IA-1 a) WO 2005/080373 PCT/IB2005/000167 150 CF3 Rla
O N.R15 ON5NN R1lo (IA-1 a) 5 in which Rt5 is H or (C,-C6)alkyl; or a
pharmaceutically acceptable salt thef€df. 21. The compound of the
formulaCF3o0H N\N" HoH 10 or a pharmaceutically acceptable salt
thereof. 22. The compound

26S)-24 Lriiipmetylbiphenyl-2-carbonyl)-amino]-quinoline-6-
carboxylic acid (pentylcarbamoyl-phenyl-methyl)-amide or a
pharmaceutically 15 acceptable salt thereof. 151 23. The compound of

the formula O CH3 OIN N\NI/HO

s} CH;

o & NN

\I H (]

27N N N =
[ ~

S 2

F

or a pharmaceauiically acceptabie salt thereof.

24, The compound {S)-2-[(4'-tert-Butylbiphanyi-2-carbonylaminc]quinoline-&-
carboxylic acid {{(4-fiuorobenzylmethylcarbamoyliphenylmethyl}amide or a

pharmaceutically acceptable salt thereof,

25. A pharmaceutical composition which comprises a compound of any of claims 1
through 24 or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptabie excipient, diluent or carniar.

28, The composition of claim 25 further comprising at least one additional
pharmaceutical agent where said additional pharmaceutical agent is an antihypertensive
agent, an anti-inflammatory agent, a lipid-lowering agent, a cholesteroi-lowering agent,

an antidiabetes agent or an anti-obesity agent.

27. A compound of any of claims 1 through 24 or a pharmaceutically accepiable salt

thereof for use in the treatment of obesity in an animal.

28. Use of a compound of any of claims 1 through 24 or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating obesity in an

animai.
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H\I Y F 5 or apharmaceutically acceptable salt thereof. 24. The
compound (S)-2-[(4'-tert-Butylbiphenyl-2-carbonyl)amino]quinoline-6-
carboxylic acid {[(4-fluorobenzyl)methylcarbamoyl]phenylmethyl}amide or
a pharmaceutically acceptable salt thereof. 10 25. A pharmaceutical
composition which comprises a compound of any of claims 1 through 24
or a pharmaceutically acceptable salgthereof, and a pharmaceutically
acceptable excipient, diluent or carrier. 15 26. The composition of claim 25
further comprising at least one additional pharmaceutical agent where
said additional pharmaceutical agent is an anti hypertensive agent, an
28nti-infEraaTeRe KA gERE foipiddowering agent, a cholesterol-lowering
agent, an antldlat@;?s agent or an anti-obesity agent. 20 27. A compound
through 24 or a pharma

of any of claims 1

obesity in an 25 . . The compound of the formula CF3 \ O
H /O/(\N\I\NF 0O H aupinuie ptable sail 11 thereof the treatment of

oP RSPV 2 RRANACIHICALY GrlE SR A} 1AM, BRUPAL:Rent of obesity in an

animal.

30. Use of the compound of the formula

CF,
@ P
o] = N N\/\~/\
N ! H O
O N~ N
H

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for

treating obesity in an animal.



30. Use of the compound of the formula CF3 \OH /O/I\NH NNH
or a pharmaceutically acceptable salt thereof in the manufacture of a
medicament for treating obesity in an animal. 10 15 20 152a 31. The

- compound of the formulaO CH3 /O/\NN \"/HOHNora
pharmaceutically acceptable salt thereof for use in the treatment of
obesity in an animal. 5 32. Use of the eggmpound of the formula 0 CH3 i
ONN\+/HO HNF ora pharmaceutically acceptable salt thereof in the
manufacture of a medicament for treating obesity in an animal. 10

31.  The compound of the formula

Saaadi

| _ F
or a pharmaceutically acceptable salt thereof for use in the treatment of obesity in an

animal.
5
32.  Useofthe compound of the formuia
F
or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for
treating obesity in an animal.
10
15

20
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15 20 152b 33. The compound of claims 27, 29 or 31, or a
pharmaceutically acceptable salt thereof, suitable for being administered
in combination with at least one additional pharmaceutical agent. 5 34.
The use of claim 28, 30 or 32 wherein said medicament is suitable for
being administered in combination with at least one additional
pharmaceutical agent. 35. The compowutbor a pharmaceutically
acceptable salt thereof according to claim 33, wherein said additional
pharmaceutical agent is an anti-obesity agent. 10 36. The use of claim 28,

- 30 or 32 according to claim 34, wherein said additional pharmaceutical

aient i< HACRAIRBBESRY SRR 2154° §7°A CoMBBTNIAGPrisRIRPERRRRE TR
MR R, z@taklel ok G KAd2BideNdRlor(Bipfiap (Fith)avkestionR 2dRinal
%ﬁa%@eﬁ?foﬁ?’aﬁeﬁ[‘d g are as defined in claim 1 and -OR" is a leaving 5
group that Is displaceable with -OH under conditions of acid- or '
base-catalyzed hydrolysis or -OR21 is -OH ; or a salt of the compound

wWitere -Ofe2isis oQfdirar b8, FOronda ([@Reed khid NiSdiEanEdOs efifEbieanolebeing

@frﬁ%istered in combination with at least one additional pharmaceutical agent.

35.  The 'compound or a pharmaceutically acceptable salt thereof according to claim
33, wherein said additional pharmaceutical agent is an anti-obesity agent.

36. The use of claim 28, 30 or 32 according to claim 34, wherein said additional

pharmaceutical agent is an anti-obesity agent.
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(R7)0 ON R6 RHZN N (D-G) wherein R5, R6, R7, X1 and n are as
defined in claim 1. 154 38, The compound of claim 37 of Formula (F-1")
Ra 60 O ()821 N/R10 (F-1) where R8 is -CF3 or (C1-C4)alkyl and R2t
is H, (C1-C4)alkyl or benzyl or R21 is H; or a salt of the compound where
R21 is H; or of Formula (D) 10 O N H2N (/ (D) or of Formula (D-G1)
155 O N 9, R H2N N (D-GI) wherein R§ is (C,-C6)alkyl, 2-pyridyl
or-C(O)N(Rt4)(R15) in which Rt4 is H, -CH3 or -(C2H5) and R15 is
(C,-C6)alkyl, benzyl or 4-fluorobenzyl. 5 39. The compound

gS)-Z [(4'-1sopropox blphenyl -2-carbonyl)amino)quinoline-6-
7" . A compound of Formuta (F-1)

OR

(F-1)

 wherein R, R®, R®, R" X, m, p, and q are as defined in ciaim 1 and -OR? is a leaving

group that is displaceable with ~OH under conditions of acid- or base-catalyzed
hydrolysis or -OR?! is <OH ; or a salt of the compound where -OR?*' is ~OH;

@:j“@

or of Formula ()

(D)
or of Formula (D-G)
(R),
)
O

~ N R®

E

/ R
HN N
(D-G)

wherein R® R®, R, X" and n are as defined in claim 1.



carboxylic acid {[(4-fluoro-benzyl)methylcarbamoyl]phenylmethyl}amide;
or a pharmaceutically acceptable salt thereof. 40. A pharmaceutical
composition which comprises the compound of claim 39, (S)- 10
2-[(4'-1sopropoxybiphenyl-2-carbonyl)amino]quinoline-6-carboxylic acid
{[(4-fluoro- benzyl)methylcarbamoyl]phenylmethyl}amide and a
pharmaceutically acceptable excipierig4iluent or carrier. 41. The use of
the compound of claim 39 for the manufacture of a medicament 15 useful
in the treatment of obesity.

38. The compound of claim 37 of Formuia (F-17)

0 WUH
/“\ M
I?E N
Rw

(F-19

Lhn

where R® is ~CF, or (C+-C.)alkyl and R*' is H, {(C+-Cyjalkyl or benzyi or R*' is H; or a salt
of the compound where R*' is H;
or of Formula (D)

10

H,N

or of Fermuia (D-Gy)
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15

155

™
/ 1
O
AN N R®
s
~ R
HN N
_(.§3~G1)

wherein RS is (C.-Cg)alkyl, 2-pyridyl or ~C(O)N(R™)(R™) in which R is H, -CH; or
~(C,Hs} and R is (C4-Cg)alkyl, benzy! or 4-fluorobenzyl.

39. The compound (S)~2-[(4‘-lsopropoxybiphenyi~2~carbonyl)amino]quinoi'me—e-
catboxylic  acid  {[(4-fluoro-benzylimethylcarbamoylphenylmethyljamide; or a
pharmaceuticaily acceptable salt thereof.

40. A pharmaceutical composition which comprises the compound of claim 39, (S}
2-[(4"-Isopropoxybiphenyl-2-carbonyljamino]quinoline-8-carboxylic  acid  {[{4-ftuoro-
benzy))methyicarbamoyllphenyimethyllamide and a pharmaceutically acceptable
excipient, diluent or carrier. '

41, © The use of the compound of claim 39 for the manufacture of a medicament
useful in the freatment of obesity.



