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Background of the Invention

15 Microsomal triglyceride transfer protein catalyzes the transport of triglyceride,
cholesteryl ester, and phospholipids and has been implicated as a putative mediator in the
assembly of Apo B-containing lipoproteins, biomolecules which contribute to the formation of
atherosclerotic lesions. Specifically, the subcellular (lumen of the microsomal fraction) and
tissue distribution (liver and intestine) of MTP have led to speculation that it plays a role in the

20 assembly of plasma lipoproteins, as these are the sites of plasma Iipoprotein assembly. The
ability of MTP tn_éatalyze the transport of triglyceride between membranes is consistent with
this speculation, and suggests that MTP may catalyze the transport of triglyceride from its site
of synthesis in the endoplasmic reficulum membrane to nascent lipoprotein particles within the

' ) {umen of the endoplasmic reticulum.

25 Accordingly, compounds which inhibit MTP and/or otherwise inhibit Apo B secretion
are useful in the treatment of atherosclerosis and other conditions related thereto. Such
compounds are also useful in the treatment of other diseases or conditions in which, by
inhibiting MTP and/or Apo B secrefion, serum cholesterol and ftrigiyceride levels may be
reduced. Such conditions may include, for example, hypercholesterolemia,

30 hypertriglyceridemia, pancreatitis, and obesity; and hypercholesterolemia,
hypertriglyceridemia, and hyperlipidemia associated with pancreatitis, obesity, and diabetes,
For a detaited cfiscus_sion, see for example, Wetterau et al., Science, 258, 999-1001, (1992),
Wetterau et al., Biochem. Biophys. Acta., 875, 610-617 (1986), European patent application
publication Nos. 0 584 446 A2, and O 643 057 A1, the latter of which refers to certain

35 compounds which have utility as inhibitors of MTP. Other examples of 'MTP inhibitors may be
found in e.g., US. Patent Numbers 5,712,279, 5,741,804, 5,968,950, 6,066,653, and
6,121,283, PCT Internationa! Patent Application publications WO 96/40640, WO 97/43257,
WO 98/27879, WO 99/33800 and WO 00/05201; and European patent application
publications EP 584446 and EP 643,057.



B) SECRETION V-7i O (1) (57) Abstract: The invention rel2ftloecember £00am de
MIP/ ApoB i nhibitors of the formula 1, wherein RI-R8 are as defined in the
“speci waei/ums3zz as well as pharmaceutical conpositions mrghpesesrst her eof ,
and. processes for preparing the conpounds. The conpounds of the invention
~are useful for the treatnment of obesity and |ipid disorders. 28 Decenber
2005 WD 03/ 002533 PCT/ | B2/ 01876 -1 TRAM DE- SUBSTI TUTED | NDOLES, :
BENZOFURANES AND BENZOTHI OPHENES AS | NHI BI TORS OF M CRCSOVAL TRI GLYCERI DE
TRANSFER PROTEIN (MIP) AND/ ORsvir@lahPéIRREIEdtoB ( APO B) SECRETI ON Fi el d of
~the Invention Fidised é}vaﬂﬁﬂo%ﬁsroﬂhéﬁc&&&(?; triam de-substituted heterobicyclic
conpounds. These conpounds are I nhibiftors of mcrosonmal triglyceride
transfer protein (MIP) and/or 5 apolipoprotein B (Apo B) secretion and are
useful for the treatnent of obesity and rel ated di seases. These conpounds
are al so useful for the preveption and ¢ t of atherosclerosis and
its clinical sequelae, for KBwgrifhg ser p(RIg,, and in the prevention and
treatment of related disea e igventygon further relates to
pharmaceuti cal conposifigr Qri §j ng these conpounds &nd to nethods of
treati ng obesity, athdruo i gr—and repateld 10 di seases and/ or
conditions with said conpaynd3~<eitherjaton¢ or_in conbination with other
medi caments, including lipid | oweri ng RYentgR®Urther still, the invention
relates to certain processes anB i nternediates rel ated thereto which are
useful in the preparation of the conpounds of the.instant invention.

Backgr ownth garhB@uliddueatiabid Savh&e0S UkBleint 11 gl yceride transfer protein
catal yzes theR,t.r aqﬁglotrt o& %rlglgc_erl ?g?g chol esterol ester, and

phosphol i pi ds"and " Kaeehadne P opP pedtws Lsmye Sardhas e e %t or in the
assenbly of Apo B-containing |ipoproteins, bionmolecules which contribute to
the formation of atherosclerdfix | esions. Specifically, the subcellular
(lumen of the mcrosomal fractio ti ssue distribution (liver and
intestine) of MIP have |ed(RrJ) b—that it plays a role in the 20
assenbly of plasma |ipoprotein$, ese are the sites of plasm

| i poprotein assenbly. The ability of MIP to catalyze the transport of

triglyceride between nenbranes is consistent with
mis an integer from O to 5;

A is an integer from 0 to 3;
10 p is an integer from O to 3;
L is -C(O)N(R®)-, i.e., L has the structure:

Rs
N
i\n/\g ;
O

Xis N or C(R%;
R% R%, R, R R"™ and R'® are each independently selected from halo, cyano, nitro,
15 azido, amino, hydroxy, {C-Celalkyl, {Cz-Ce)alkoxy, methoxy, (C,-Ca)a!koxy(C,-Ca)aikw, mono-,
di- or tri- halo{Cz'-C.;)alky[. perfluoro(C,-C,)alkyl, trifluoromethyl, trifluoromethyl(C,-Cs)alkyl,
mornio-, di- or tri- halo(C,-Cglalkoxy, trifluoromethyl(C-Cs)alkoxy, (C4-Celalkyithio, hydroxy(C4-
Cs)atkyl, (Ca—'Cs)cycioélkyl(CR"R")q-, {Co-Celalkenyl, {C;-Cg)alkynyl, (C;-Ce)alkylamino-, (C4-
Ce)dialkylamino, amino(C,-Celalkyl-, -(CRPRP)NR'RY, -COINRR™, -NRYC(OR', -
20 NR™OR™, -CH=NOR', -NR*“C(O)OR", ~NRY™S(O)R”, ~C(O)R™, -C(S)R", ~C{OJOR™, -
OC(OIR", -SONR’R™, ~S(O)R", or (CR’R")S(O)R™; - '
each R® and R is independently H or (C4-Ce)alkyl;
R%is Hor R, |
each q is independently an integer from 0 o 6;



this specul ation, and suggests that MIP may cat al yze the transport of
triglyceride fromits site of synthesis in the endopl ash¥iidecestoec20iim
menbrane to nascent |ipoprotein particles within the lunmen of the

" endog| asm eticulum 25 Accordingly, conpounds whi Glpigaaipiste MTP and/ or
ot heﬂﬂ@«r@o Hhi bi t Apo B secretion are useful in the treatnent of

. atherosclerosis and.other conditions related thereto. Such conpounds are

al so useful in the treatnment of other diseases or conditions in which, by
i nhi biting MIP and/or Apo B secretion, serumchol esterol and triglyceride

| evel s may bgach nglldg&qde ;‘Pﬁ@h deondi t| ons may include, for exanple,
hyperchol est ef em a, 30

rtr| ceri ancreatitis, and obesity;
and hyperchd?e@ﬁeF‘ﬂ‘P &t el "%yﬂé’i‘ é‘r Vé’é?ﬁag@l gp) &ﬁ‘d hyper | i pi derni a
associ ated w'tib HADOT LAy, t{a:;sce)crybemﬁ YGOMRE -6(31BEt SRR @(Caé;sd?@wﬁd | ed

di 1 by b . 1 (CRBRE - 1001.
15055 ARG b M TBRE B 2" BUREIR%. oGarenGe (R, @98

7.(1986),
Eur Bpeavhepsit ém phep| Telely | % 19Ptigeally] ?U(‘?%H“f‘% Wﬂbémﬂb 08840 408 '?@Per&éa"yo 643 057
Al | theelegkteff.of which refers to certain 35 conpounds which have utility

as inhibitors of. er e MIP i nhibitors may be found in
e.g., U S PAFLH f‘“ﬂﬁPﬁBger"gyﬁ‘,’?@é@‘?’g%gts? 41,804, 5,968,950, 6,066, 653, and

6, 121, 283; P@M linindgpeadanthrral integer & 1ApBI i cati on publications WD 96/ 40640,
WO 97/ 43257 g5 HO.@BRZER éhch We&?ub&ﬁﬁ@ﬂ(%)m Q%%)Zﬁﬂqazk@{n@b(ﬁ)m'épean pat ent

o PonsssTs BARRYATE R T 1o ek R LR LB SRS RE 37 e

formul asct;_R”E’CTI LB02/ 01876 5 or a phar rraceutl cally acceptable salt thereof,
wherein: R g7 SRS phedizt Bep dymz‘ BuiRRASH tHeQihehft of Byrdylndoidky and has the

structure: rn is an integer fr ,§ an integer fromO to 3; 10 p
i s an Peficeglysupstipipd it gnelo fiye em@j@@?&’,@@iﬁg‘fg .e., L has the structure: Rs
O Xis N or @(B}SOZ—RQ(CFRR")V-R'. R12, R13 and R16 are each i ndependently

( el ((::g)egl Lrg@lp ?r;ge%%ﬂ%ed%iﬁg to6LS azido, amino, hydroxy, (C1- Co) al kyl,

C1-Cs) al kyl or tri-
hal o( C2- C6) ) Nﬁ/?“enﬁew%dah%té emeyafh?@ wff%f?“f* ERTSAE R gyriay oty B
trifl uggRamiyRydstiGhbd W) ahdslfive mdlﬁpamjenuy(ﬁetect@ﬂ RiY:i - hal of CZ C6) al koxy,

T Tl Rl e b
( Cl1- C6) al kywaningrpendeitytan iteged frem Ry @i no, ami no( Cl- C6) al kyl -
- ($RaRb) NReRikis nbdpeAddBRR) &1; - NR 740( O R15,
each R™ is independenty H, (Ci-Colalkyl, (Cs-Cslcycloalkyl, -C(OR", -C(S)R™,
{(CR'R®}O(C+-Cs alkyl), (CR*R®)S(C+-Cs alkyl), (CR™R"),C(O)R™, -(CR'R MR or -SOR™;
each R" is independently H,' {Cy-Celalkyl, (Ca-Ca)cycloaIkyi,l trifluoromethy,
trifiuoromethy}{C-Cs)alkyl, wherein the alkyl, moieties of the foregoing R" groups are
26  independently optionally substituted with 1 to 3 substituents independently selected from Cy-Cg
- atkyl, C4-Ce alkoxy, amine, hydroxy, halo, cyano, nitro, trifilucromethyl and triflucromethoxy;
and wherein any of the above “alkyl”, “alkenyl” or “alkynyl” moieties comprising a CH;
(methyt}, CH, {methylene), or CH {methine) group which is not substituted with halogen, SO or
SO, or attached to a N, O or S atom, optionally bears on said methyl, methylene or methine
30  group a substituent selected from the group consisting of halo, _-—ORa. -SR? and -NR?R®.
In an embodiment; L is attached to the 2 position of R' and to the §
position of formula 1, i.e., tﬁe com.pound of formula 1 has the structure of formula 1a:




20 NR140R15. CH=NOR' 5, -NR 14C(OOR' S, -NR14S(O IR S, --C(OR 5. -C(S)R15,
--C(OOR', - OC(OR 5, -S2NRaR74, -S(O 1R15, or. (CRaR) zfbhéden®bsz0emch Ra
and Rb is independently H-or.-(Cl--Cs)alkyl; R is Hor Rl1l; each qis

"I ndepel@@pP9253an integer fromO to 6; 28 Decenber 2005 pPiPIBEHRZH33

PCT/ 1B02101876 -3 each j is independently 0. 1 or 2;" R3is H halo, (O -
C6) al kyl, or nono-. di- or tri- hal o( C1l- C6) al kyl ; R4 is H (Cil- CG)aI kyl,
(C3-06) Oyd oal kyl, -C(OR 5, "C(S)R s7*+- {CRSRb)lO(Cl C6 al kyl),

-(CRaRb) TS(C1- C6 al kyl). -(CRaRb), (O R15, -(CR3Rb)1R15, -S02R 5 or

- (CR3Rb) a- phenyl, 5 wherein the phenyl noi ety
with fromone to five independentl r%)sel ect ed
an integer from2 to 5, each t is|indepgendent
Rs and R9 are each |ndependently. H.

-Q(ORs, 10 -C(S)R15R"(ERaRb ,
-(CRaRb), (O R S, -(CRARb)IIR15 .or 5- » ehyl,  pyridyt, 3
phenyl - Z1- or ¥r| o ARUA' 5T et hephenyl fpr p ridyl moiety is

optional |y suttlt th dge to fi veandeandenNRyRsel ected R12; Z is
-S2- or -(CRaRb)"-% xv |s& ndependently an integer from1l to 6; R4 IS
phenyl, pyridyl, phenyl - or pyridyl-2Z2-, wherein the phenyl or pyridyl

, (CB C5) cycl oal kyl ,
| (CRaRbNS(q C6 al kyl),

N ety is optlonally substltuted with one to flve i ndependently sel ected

R13 ; i18 an@(@)embodin@nt, L-i§ GRERE]) WWthe DpositoOpkiR GRefblhel O) k(CRaRb) 4 ; w

is |nde t fo ach k is independently 0 or 1;
each R F%?Bgﬁ&u)ﬂfor?ﬁh!éﬂaﬁgﬁ il 5(&@1& é%e%(pigs%o p y

i s indepen ently C3-C8)cycloal kyl, -C(OR s,
-C(S)R s, ftﬂ?ﬁég odipygntyt !@ﬁ"ﬁacbeﬂ(kdnam))srsmf REgndifodys ) |
(é %R?ﬁf%@)%maﬁcmmeﬁan@n:es Raiache@agh,eep%shén hindependent 'y H,
r
trifl uofﬂo'rlﬁraé(ho uG E ‘ﬁk&ﬁ’“é\%magﬁé{ nh{ ﬁg SQF?E“"% ROPEITEY of the foregoing
R1S grobfs@ ﬁ@ﬂfd@nﬁ IRy 208t Eieab Ipys@qmbcg‘tfpmmn!aeﬁ Xvist #h atd tR3° 8
subst i t sterhed amntep@adaﬁ.tdm snalo&@t &sbddifagt e@ﬁachﬁlelﬁb’!m &1- C6 al koxy, amino,

ey oy BN B0yt L3 ot § Wb Qe MRl R errpmepmes
conpl i si"ﬁ@“'%ﬂ W’E%Wquithywmwmﬁmhylmne) or CH (nethine) group which is
not substi t Ulnefholtet BmbaliRgR X isSRgr SOP, or attached to a N, 0 or S atom
bt oen e B BT b %‘EEn E5rara PP BP B5d o, - - ORa. - SRz and - AR
aRDb. In another embodiment, X is C(R%), m is 0, n is 0, and p is O or 1, and i
R is phenyl-Z*- attached at the 3 position of R, wherein the phenyl moiety of R® is optionally
15 substituted with one to five independently selected R',
In another embodiment, X is C(R J.mis0,nis 0, and pis 0 or 1, and =
® is phenyl attached at the 3 position of R', wherein the pheayl moaety of RV:is opticnally
Substituted wsth one lo five independently selected R
~n another embaodiment, R is phenyl—Z . wherein the phenyl moiety is
20 op_(iqnally substituted with 6ne to five independently sefected R™. In a preferred embaodiment
Zlis ~(CR*‘R").r -, and in a more preferred embodiment, Z' is methylene, i.e-., -
CHp-. :
In another embodiment; R, R®, R® and R’ are each independently
selecled from H, (C4-Ce)alkyl, (CR’R");O(C1-C; alkyl) or -(CR°RY)R™ .
25 - In another embodment,each R%is independently seiected from halo
hydroxy, {CCe)alkyl, methoxy, {Cz—Cﬁ}alkoxy {C, —Cs)a!koxy(C,—Cs)alkyI mone-, di- or tri-
halo{C,-Cg)alkyi, tnﬂuoromelhyi, tnﬂucromethyl(C,-Cs)aik_yl, mono-, di- or tri- halo(C,-
- Cg)atkoxy, trifiuvoromethyi(C,-Cs)atkoxy, (C-Ce)alkylthio and hydroxy(C -Cg)alkyl. | - .
In another embodime,nt,-j each R%is independently selected from halo, . ‘
~ 30 hydroxy, amino, cyano, {(C,-Cgalkyl, (C-Cs)alkenyl, methoxy, (Cz—Cﬁ)alkoxy, (Cy-Coatkoxy(C,-
' ~ Colalieyl, mono-, di- or fri- halo(CzCelalkyl, tiifuoromethyl, trifiuoromethyl(C,-Cs)alkyl, morio-,
~ di-or tri- halo(Cz-Cﬁ)aIko)_fY. trifluoromethyl{C,-Cs)alkoxy, {C1-Ce)alkylthio, hYd'roxy(C,«Cg)a_lky[.

| optlonally substituted :
?ﬁ% i's i ndependently
teger from1l to 6; R,




In an enbodinentl L is attached to the 2 position of RL and to the 5
position of formula 1. i.e., the conpound of fornula 1. 583%ch@esddisct ure
of formula 1_a: 28 Decenber 2005 WO 03/002533 PCT! 1B02/ 01876 -4 1la; (R 11

1n" anoMee3/e3bBdi nent, L is attached to then position oPCRIB&WSI0 the 5
position of fornmula 1, and RO is attached at the 3' position. In another
.enbodinent; L is attached to the 3 pogition of R and to the 5 5 position
formula 1. In another enbodinment,L is“attached to the 3 position of R and
to the 5 positipn of formula | and, X is N In still anothef, enbodi nent, L

5

i s attach&I t #e HHEEPIR onhesein R iahprie-taiaos asgwheredmRoris HavdGira 1, X

is N and ®fHkw.s attached at the 2 position of RL. In other enbodi nentsithe
attachnment of is.selecgted fromthe 3, 4. 5 or position and the
attachnent of Jfab(gh'%?ﬁren bg%fpr%"&ﬁ%d’sé’f’e”ﬁ@ta%?% ‘aeipf’ﬁt“’é‘é’l(?gct ed fromthe 5
posi ti on véieren Hssphandrmoigty o ROt eaptiensip ditistitited Wit en€@R-) In |anpegfesretier
enbodisme mbbdinfenCRR)and R* ibsth Gre ghehyl, sdch MBORPaddSR® tdyetnbr fdri 2N dienys

enbodi nents X -Sr_c&l%c%. mié 8 .nis 0 gmd L i’s 0 or .H%a_ and _Fto IS

pheny| - ZFOWR YAZRAR $p7piigs B A% PRSORS B Prhemar PP Pt BREMRIVSHStet y of
R is opthofigb$ijonoledphewi tuted with one to five independently sel ected

RI3 I n anot her, ephiQdi dRBLmE| R SUR do-dldu§t B -Bri®)Bcad p is 0 or 1. and
RO is ph@nﬁl attached at the 3 position of R, wherein the phenyl noiety

of RO- P ptionally .substituted-with one to five independently sel ected
R13. 19 n anot hér amtfizo dinhadirtent, tidlcattmnplesigybted 3" infemelart i e phenyl moiety is

20 optiopald- ihyted with one to five independently selected Rig. In a
preferreg%e&r%o‘giiﬂﬁgg}rrét' Z is -(CR3Rb)" -, and in a nore preferred

enbodi ment .z 3 RefgRedgmdient Re Is triflggrpmethylny  anot her embodi men(1 R4, R5, R6
and R$ are eaaherondepeaderinbydme) Tk ednbbosnH,-cOH8ky- C6) al kyl

-(CRaR ), O C}- Lkyl) or -(CRaRbh),R15 . 25 In another enbodi nent). each
R'( zZis i)njdg)eril? Sr;%?rleyreiééeﬁleég é%‘féern&%aﬁ%‘l"&hy‘hydr oxy. (C, -C6)alkyl, met hz)xy,

( C2- €8) al koxy ! § Erticgg)hapriexsd @bodmieah ke conmpmvod of fdfmulof it ri -

hal ?( _c2-@lhaatrtws-['(gréﬂsfiut,#om@rngms?ha}\yi-zdé&ﬁy{)ﬁarp%g&ﬁmcag)o(ﬁ%%a@%&glad% nﬁ( ' ?ih'_'
or tri- halofC2: 0X ri or Qe - al koxy, (. C1- a io
and hydr@?(V(%"%%))aﬁ%¥9x¥fﬁph§%ﬁlﬂéra"3%od%/rrent) each R"yi S i ndependen%ll y

sel ected fronthanother pertipyfatly axsferredmembodiogriyibe o@po@g) of kyl , ( Cz- C6) al kenyt ; -
et hoXy, fofnfeda C6) 8l kogy (&)@ stnknietds smlﬁa)za&isyi-%)fzéé@@ed-gnj}-mémﬁ.%{&-r I -

or 111 (el ottty e P AR ey - (. O5) a1 Ky { hi o
hydr oxy( C1- Coljahdtlydr mor(preB/ra02888inealRf BOADA 876 '
in another particularly preferred embodiment, the compound of
formuta 1 is selected from the group consisting of:
3-chloro-5-{{4 -trifluoromethyl-biphenyi-2-carbonyi)-amino] - 1H-indole-2-carboxylic acid
25  {2-[benzyl(methyl}amino}-2-oxo-1-phenylethyl}amide;
3-chloro-1 rmethyl-5-.[(4‘-trif1uoromethy1-.b_iphenyi—z-carbonyl)—amino]-1 H-indole-2-
carboxylic acid {2-{benzﬂ(methﬁ)amino]—2-oxo—1 -pﬁenylelhyl}amide;
4'-triﬂuoromethyt-biphenyi'-2—carboxyiic acid [2-{{[(benzyl-methyl-carbamoyl)-phenyi-
methyl}-methyl-amino}-methyl)-3-chioro-1-rmethyl-1H-indol-5-yl]-amide, which is alternately
30 pamed: 3-chloro-1-methyl-5-{(4-trifluoromethyl-biphenyl-2-carbonyl}-amino}-1H-indole-2-
carboxyiic acid {N-[2-(benzyl{methyl)amino}-2-oxo-1-phenylethyljmethyl}amide;
3-chloro-1-methyl-5-[methyi-{4-trifluoromethyi-biphenyl-2-carbonyl}-amino}-1H-indole-
2-carboxylic acid {2-[benzyl(methyl)amino}-2-oxo-1-phenylethyl}amide; and
, J-chloro-1-ethyl-5-[(4 -friflucromethyl-biphenyl-2-carbonyl)-amino]- 1H-indele-2-
35 carboxylic acid {2-[benzyl{methﬁ)amino]-'2-oxow'1 -phenylethyl}amide. ‘
In another embodiment, X is C(R%), m ié 0, nis 0, and pis 0 or 1, and
R™ is phenyl-Z% attached at the 3-position, wherein the phenyi moiety of R is optionally
- substituted with.one to five independently selected R™ and Z%is O or S. |




-5 -C(OOR S5 and -NRi4C(OR S; wherein Riois Hor (Cl1-Cr,)al kyl; and
wherein R15 is Hor (C - GCs)alkyl. In another enbodi menbg)pdiembsr gdagny!
attached at the 3 position of R ,-~ wherein the phenyl noiety of RLO is

-opt i orbleg/oeashstituted with one R 3. In a preferred 5 pabmsbiawesk, R and
R both are phenyl, such that R and Rl together forma 1,1'-biphenyl
,group, wherein Rl conprises the 1'-6" positions of the bi phenyl group and
R 3 is substituted at the 4 p05|t|o‘r§ of the biphenyl. In another _
enbodi nrent] R4 is H (C, -C6)al kyl or -(CRaRb) gQ(Cl -C6 alkyl). 10 In

“anot her enbodimanether empodimeMeR’ dobbyhal sierelnthd phefdrpiftiais 1 is in the "(9)"

conf i gur gpticAnily shisktifutdavdih@nk Qdf@ﬂmfébri&éﬂﬁy selRddd RY ah izf lswpgret hyl . In
anot her prefe red.enb Cl- CG?yaI kyl . In a nore

preferred errboaa"%‘ﬁ?e Oll‘-ﬁl?nE%"th%t’ﬁW"dy’% l“'ﬁe’S'"ﬁ’éerR’% HhEE )’ preferred

enbodi mepptondily ssubgiitgiet mith ofoni ampLfoafive independently selected R'. In a preferred

(S)-1set Q&booﬁm{nﬁ&eretof ih lsugffq)z t hyl - bi phenyl - 2- car bonyl ) -am no] - 11

H-i ndol e- 2- car boxyl i c aci enzyl, am no) - 2- oxo- | - phenyl et hy }
ami de. In ano["t’?@? B’a‘?‘?q"gﬁﬁ‘%ﬁil)f/‘srﬂ@‘f%ﬁ &m%‘@%(i PRb sybstiyiedc onpound  of

f or mul a dith se(B)velhdepeddeamzsddamitlyt ) ani no] - 2- oxo- | - phenyl et hyl }
-3 et hy1 - 5- [ F o) bl 95 QTR & phes il Sibsilaar boxani dool -

H-i ndol e- 2- car boxami n‘anot her, norg preferred enbodiment fR3 is

chl oro. W'f'}f’“ér‘\‘?)?‘f?é?deﬁﬁ?qq"&w%{?qt‘ip Br A6t duiPheryiddiwherin the@heyhpoietiés of
formo a dptivtisabeattedwits HomtoRe tdive iilcSenusnty iskBgedR™.

3-chl or o- 5- [(4 -trifluoronethyl -bi phenyl -2-carbonyl)-am no]-1 Hindol e-

- car boxyl i c d 25 ( benz nmet h m noJ - 2- gxo- | - phenyf et hyt } am de;
3-chl oro-1- Ias‘”\sect{o%ﬂ“[e 'W‘?%’Pg @ﬁ%ﬁ%ﬁ’;‘flf’o‘ﬂi ﬁlﬁ@ﬁ ’m?laévgfr bonyl ) - am no] - 1
H i ndol e- 2- carboxylic acid '

{2-[ benzyl (net hyl ) am no] - 2- oxo- 1- phen et hyf}am de;

4' -trifluoronethyl -bi phe f

[2-(t[ (benzyl - et hyl -carl

met hyl ] - met hyl - am no} - mef.h
is alternately 30,nafge
3-chloro-I|-nmet hyl -'5- i

ol e-2- carboxylic acid

{N-[ 2- (benzyl (met hyl ) ani no} - Zggxo I Rphen%%ﬂqyl ]nethy |)amn de;

3-chl oro-1-nethyl-5-[ net hyl - -trifluoronethyl -bi phenyl - 2-car bonyl ) am no]
-'1 Heindol e- 2-carboxylic aC|d

{2-[ bengsa QWWP‘)@Waf@PPfabléﬁdlhewhanE@myl }ami de; and

3- chig or 0- 1- eRhiykoSstilubedi atid § bbscih wammsaomlnazm%%@aaxl) amino] -1

Hi ndol e-2 35. carboxylic acid (2-[benzyl (nethyl)arnino]

2- 0x0- 1- phenyl et hyl }ami de. | n another enbodinment X is C(R) mis O, nis
:0, and pis 0 or 1, and R igR'%Whenyl Z2- attached at the 3'-position,
wherein the phenyl noiety of R Dszoptd onally substituted with one to five
i ndependentty' sel ected R13(|§n51 y ci_r__& :

-met hyl -1 H-i nd,gl‘;-S-yi ] -am de, which

3 CB)henyl 2- car bonyl)-am no]-1Hi nd

or when R is phenyl, pyridyl, phenyl-Z'-or pyridyl-Z'- optionally substituted with one to
five independently selected RZ, R'is (C(-Ce)alkyl. (Ca-Cs)cycloalkyl, (Cs-Cqg)bicycloaikyl, -
(CRPR®}O(C-Cy alicyl), -(CRPR")S(Cy-C alkyl), (CR*R®)C(OR™, -(GR?RYR®, -SO,RY, (C,-
- 20 Cyo)heterocyciyl, {Cs-Co)heteroaryl, aryl or -(CRaRb)q—ary!. wherein the cycloalkyl, heterocyciyl,
heteroaryl or aryl moiety is optionally substituted with from one {o five independently selected
R '
' m is an integer from 0 to 5;
nis an integer frorh Oto 3;
25 p'is an integer from 0to'3;
' L is -C(ON(R®)-, as described above; -
X' isN(R‘),. SorQ;




28 Decenber 2005 WO 03/ 002533 - 6 PCTI | BC2/01876 I n anot her enbodi rrent) R7

i s phenyl-Z' . wherein the. phenyl noiety is optionally Si5sddnide 860oaM t h
one to flve i ndependent |y sel ected R12 and Z' ,is O or S. In another

_enbodi ment ] Réolosodaydsi dyl - , Wherein the pyridyl noiety béTﬁ’iEbtz)efh%" ly

substituted wth from one to five independently selected R 2 .

preferred 5 enbodinment thereof, Z' is -(CH2)-_ In another enbodl rrent). Xis
N and R10 is phenyl optionally. substituted wth one to five independently.
sel ected R13. In another enbodinent,X is N and RO is phenyl optionally
substituted with oneX’tl%)va@(R‘)ndependent |y selected R 3, and R7 is

phenyl -Z', wherein tﬂa’enbhehml'z aa'bsratwﬁ dr@eaamﬂdéamdemmabwe@mr.and Y=n6l niviol N

fromonetoflve nde fl ct.e r

i nvention provi aﬂd b‘yjb‘?%ﬂ i &: gﬁ)a °1%amA‘B£’kl (E gqﬁﬁ%ﬂk ?ﬂalm%ono'
pharmaceut i cal I §- atb'bﬁla!i’kFFZé;a@W-t W@P@@JW”%@?"@?’W“"&E triflyQrometyiG s kalkylut ed
at 'the 5 or § p@eid,idprraf hEIG(ICEFUJ)ﬁOk)blrﬂmdymbaﬁ(d,-hgal&txly qct-oaﬂkymho o.ydrmdsrmq- R7 is

phenyl, pyridyl ¢ %RHF . sV | . one
to five i ndepen r&‘s Céfyd%"gg&ﬁ hgy (I%ZC e C )é"%’fg "Edf‘%m%%? ¥g oal kyl ,
{ C5- C10) bi cycl o fka)ﬂmamm ( Crairglfclk @e(%ﬁ 5* J(@@ % criREQ ky 1)

- ( CRaRb) ( C( 0) RISR"“OR'CRERBNORES-NRMCEERA sHR Cm),Fz‘E) -CIREL &(BIF% FQIO)OR™,
( C5- Cla) het er oapyoyr'aLYb maau(_@[&’}R)squ aACHIRY), gtbﬁi‘%‘l n the cycl oal kyl ,
het erocycly1 het ero % ﬁ .,alré r@@% %Ql lonal |y substitut ed W th
fromoneto%vem&@%‘ea@ﬁ? HeRer 8 is an integer fromO to 5;
~n is an integer fr&ysHedR'3; 25 pis an integer from0O to 3; L is
-C(O.N(R9) -, as deseadrhﬁ lraéﬁéﬁdénuan:ntebé?M;Ré)qu or 0; 28 Decenber 2005 WD

031002 33 PCTI 1 B02/Q C(R ; R2, R8, RI1, R12, R 3 and RIS
are each mdependent y se?‘zeg%s%diﬂfo I}Iop%a cyan, nitro, azido, am no,

hydr oxy, (C. 1-06)al E‘yl's H,(help. @s)%ﬁHMwmomﬁhswhaP@ 889':k oxy ( C1- 06) al kyl |

nono- , 15 R' is H, (C-Ce)alkyl, (Cx-Celoycloalkyl, -G(O)R™, -C(S)R", (CR°R°}O(Cs-C; alkyl),
-(CRaR”)(S(C,-Cs alkyl), -(CR'R"}C{OR®, LCRR)R™, -SO,R™ or -(CR°R")-pheny,
wherein the phenyl moiety is oplionally substituted with from one lo five mdependently
selected R™ ;
eachris indépendently an integer from 2 to 5;
20 each t is independently an integer from 1 to 6;
R® and R? are each independently H, {C,-Coalkyl, (Cs-Ce)cycloalkyl, -C{OJR"S,
-C(S)R™, «(CRPR")O(C,-C; alkyl), (CR'R)S(C4-Cs alkyl), -(CR“R"),C(O)R‘s -(CR°R")R"™ or
-sozR15
' % is H, (C1-Celalkyl, (C5-Cs)cycloalkyl, -C(O)R™, -C(S)R™, (CR?’R™),0(C4-Cs alkyl),
25 —{CR’R")QS(CfCG alkyl), (CR*R*)C{O)R®, -(CR’R")R®or -SOR™; -
yis aninteger from 0 o 5;
R” is (Ci-Celalkyl, (CrCelalkenyl, (CxCelalkynyl, -{CR’R®),O(C+Cs alkyl),
{CR’R"),S(C:-Cs  alkyl); (Cs-Coleycloalkyl, -C(O)R™, -C(S)R™, -(CR°R"),C(O)R",
. {CRRY)C(SIR™, {CRR)R" or -SORY, -
30 or R” is phenyl, pyridyl, phenyl-Z'-or pyridyi-Z'- optionally substituted with one to five
independently selected R';
Z'is -S0,- or (CRR%),~;
v is independently an integer from 1 to 6,
or R® and R taken together with the nitrogen atom to which they are attached
35  together comprise (C4-Cio)heterocyclyl, wherein the heterocyclyl moiety is monocyclic;
wherein the alkyl, cycloalkyl, and heterocyclyl moieties of the foregoing R® and R’
groups are optionally subsliluted independently with 1 to 3 substituents independently selected
“from halo, cyano, nitro, trifluoromethyl, triflucromethoxy, azido, -OR", -C{O)R", -C{O)OR™,
-OC{O)R™, -NR™C(O)R", C(O)NR*’R“ NRPRY, and -NR™OR", C,-C alkyl, C,-Cs alkenyl
40 and CrCe alkynyl; and



di- or tri- hal o(C2-C6)al kyl, perfluoro(Cz-C4)alkyl, trifluoronethyl,
trifluoronethyl (Cl-C5)al kyl, 5 nmono-, di- or tri- hal o( Ga&eplbep2ies
trifluoronethyl (Cl-C5)al koxy, (.Cl-C6)al kylthio, hydroxy(Cl- C6)al kyl,
(C3- C8) cym®eadoysssCRaRb) , ~-, (C2- C6) al kenyl, (Cr C6) al kynylpcramozso1s76
(C1-C6) al kyl am no-, (Cl- C6)di al kyl am no, am no(Cl-C6) al kyl -

- (CRaRb) gNRaR14, -C(O NRaR', -NR 4C(O R15, - NR140R 5, - CH=NOR15,
-NR14C( O OR5, --NR34S(0 1R15, -C(O R15, ‘GC(S)R‘S -C(O OR75, - OC(O RS5,
-S2NRaR34, -S(O 1R 5, or-{CRaRb)1S(O) 1R15; 10 each Ra and Rb is

i ndependent |y H oR™ [sGibe6 ppridyl bhenyF - DoinyRZ -, wheodin theipberyhorayedytimoietyys an

integer fro er. 2, RB3is H halo, (Cl-
c6) algkyl O?pﬁg%aﬁy&:bstdﬁ@&ﬂlﬂon’e% &@q%gg%ﬂ C@)Js\‘eie:)te R Cis Ra Qs H (

(Cl- Cs)al kyl , (CF PR Qar(f@;ﬁ“R )w@foj%@*? ‘éﬁlfﬁhd‘ )= { CRaRDhQ( C - C6
al'kyl), - ( CRaRoNSk@leshdedtikyh Jntegef €5aR0 6:0( O R b, - (CRaR), R15, -SC2R 5 or

- (CRaR) g+, phenyl | noiety is optionally substituted with
from one to five ﬁaﬁﬁg{s(ﬂdgpéng?m@%%w cted R16;, each r _is independently an

integer from2 t®& is9B e'mﬁﬁe"rfﬁ |'%(¢ Hewayerh flerfslalkoniiCi-Gealigh manpo ir o7 tip 6:
Rs and R9 arr@;omqn)d[wpl‘gg ‘Eil,lqg)aiﬂyl (1 Rrof ey, Co)dikyB - r@aaoQMGl-OﬁéikW (Cs-

O R15, CRaRb), 5(C1-Ch al k
e q%%e"%a%%@wfsﬁ %Cl(CG)aI k§| =

S) R
(rRD) | (R 7“"’6‘&5?
(C3- C8) cycl oal kyleach & O)SRmﬁepenQE(ngy FRL 5(C1-Cs JBIRARI Ca)aReioay, i QIR -C(SIR™,

| g feRaeRPhgfg nqug@ﬁm doe )alkyl} ( Ci?aﬁzjyﬁ% g@@k‘w @*R‘i@%@@ﬁ’y Insl an
(CRgRb)gO( C1- C6 &f fﬁz Is (%11 ”W 3‘?&%‘%%')3’ %{P f‘ Y

O RL5, - GE)BENHYIOCRaRY) WES@IRIE, alk(ICRmRtECOBNR 5qregoﬁr©RR )gram's o

Ldyzris: 30 , al |
subst I tut edm\?mét edﬂz @ﬂﬁ%hykubsﬁtﬁ{egg%ﬂég g?? Pyslh éfts %%Xéé@ﬂ%&m 1 S%Qp Y

- (CRaR0) " ; 3%l GrGaflepeAmbaLhYgrorn hale @/ges. “f‘fPo‘ﬁﬁ‘UPfW“H‘ angtriflegrogg oy ¢ aken
t oget hens with t hendmﬁerragary ditieatote Yy ham&@v oafaﬂcyﬁ\}i"tratﬂél@d coraﬁnsh@g&ﬂ-l}er

conpri se t , er e ro
m)gcycl | ((3%\1\/{?@%@? él}é%)yérc bt |gi UP wﬂg{;}g nﬁg%lg’?%"te 1”9'16"*’?(?8 tsloeosr of
t he for egoi fig=ReakasHedo ad¥. cQJprsS atoen @phqnél%ﬂqass o Agisi et edethmm methire| y

with 1to 3 utbégabtsmeaﬁ SelddMEIERANAE JFdup csﬁﬁ@ﬁg @Pd\alof LORP 18RO andCINRIRY. Ni tT O,
bi f| uor onet trifluoronethoxy, azido, - 5 -C(ORL5, -C(O OR15,

- OC( O) R75, -NR 4C(OR 5, -C(0O) NRaRl4, -NRaR14 and -NR 140R 5, C1-Cb
al kyl, ZP-C6 al kismpembodiBentofthevertioal X3isEtR).and 28 December 2005 WO

03/ 002533 PCTI | Bﬂ%ﬁ&ﬂt&%@bodlmem of the invention, X% is C(R®) and L is attached to the 2 position
of R' and to the 5 position of formuia 1b. '
In another embodiment of the invention, X2 is C(R®) and L. is attached to the 2 position
- of R and to the 5 position of formula 1b, R is OR" and R’ is phenyl-Z*, wherein the pheny!
) 25  moiety is optionally substituted with one to five independently selected R*2. In a preferred
embodiment thereof, Z' is -(CR?R"), -.
In another embodiment of the invention, X2 is C(R®) and L is attached to the 2 position
of R' and to the 5 position of formula 1b, and R is phenyl attached at the 3 position of R’,
wherein the phenyl moiety of R is optionally substituted with one to five independently
30 selected R™. In a preferred embodiment of the invention, R® in formula 1b is H or {Cy-
© Cayalky. |
In another preferred embodiment of the invention, the carbon desighated "a" in
formula 1b is in the {S) absolute configuration.
In another embodiment of the invention, R"™ in formula 1b is H or trifluoromethyl.
35 in another preferred embodiment of the invention, R® in formula dbis H, halo, or (Cy-
Ce)alkyl
in another preferred embodiment of the invention, R’ in formula 1b is (C,-Cglalkyl,
{CxCs)altkenyl or {Co-Cglalkynyi. ‘
In a particilarly preferred embodiment of the invention, the compound is selected




-8 Ro is phenyl, pyridyl, phenyl-Z2- or pyridyl-Z2-, wherein the phenyl or

pyridyl noiety is optionally substituted with one to fiagehésshependent!y

selected R73 ; 22 is -S(O,-, -0-, -(CRaRb)w, or

- (O k(wa3Rams33, (O k(CRaRb)q ;  wis independently an ipcragesossrém 1 to 6;

5 each k is independently O or 1; or RIDis ORl7, wherein R17 is

.(C1-ce)al kyl, (Cl-C8)al koxy(C1- CG)aI kgl nono-, di- or tri-

hal o( C2- CG)aI kyl, perfluoro(C2-C4)al Kyl, trifluoronethyi (Cl-C6)alkyl,

hydr oxy( C1- C6) al kyI (C3- CB)cycl oai kyl (CRaRb)q , (C2-C6)al kenyl, or

( C2- CB) alfn@yﬁwsmeaéwsmm:fs i ndependently H, (Cl-C6)al kyl,

(C3 CRSSRL;tycl gildwrhmm-:%gaﬂ 5944 -trieloriet3i-biphkRy -2&QE&B§R?E(F;G§4%®§4%:?)75 ]
- or - eac

R15 is i ﬁﬂ%ﬁé’ﬂ‘d@ﬂﬂz{i};‘w Qﬁ%’ig} %f%a"%"&e 3"((:ydl oal kyl, trifluoronethyl,

trifl uor onet hyB-¢i@iroGohethikpH(4 -vikuoramiethyttrigheal- meoﬂ%mﬂ%é“wo@ﬁe f or egoi ng

R15 g5 OURSHBkAC aés@&ﬁ&ﬁ&@ﬁﬁérﬁ:a{o@%ﬁﬂ%h&h EhRs tuted with 1 to 3

substituents |n endent sel ected  f koxy, am no,
hydroxy, hal o3 URd: ™M 6(4 ORI Ml/? %ﬁa‘y{)r‘*ﬁﬂ‘%@%&ﬁg‘? oxy; 15 and
wher ei n aayoxyfic ddik[2alaoMephieay- Rydrﬂgyiamowrﬂldenr "al kynyl" noieties
conprising a noré W%é?é{ﬁ%a;m%g.ﬂﬁw%@mﬁlpne@\p z%&ﬁﬁﬁ%ﬂ@)u%@&& whi ch is

not substituted ["ogen ached to a N or 5. atom
opt i onal ?3‘/’3'[5’8%%1“%a%ﬁfzs(ﬁih&a‘f'?@?h??m"ﬁ%}eﬂ‘ﬂ?‘@ﬂ@"'ﬂ? met hi ne group a substl t uent

selegded fr orrBtdha)r@nmwmmﬁ{4ngﬂ®frodimrhyﬁbaphenﬁl§a;amoﬁgﬁaaamnrd HNRRs 20 I n

an enbod | n anot her enbodi nent of

t he |nve%tg$'1§%1xy?§é&$@'({§f¥§ ‘Jirrl'gﬁ:zl S a tgﬁ{aﬁgaq‘%@t he 2 position of R and to
the 5 positi oﬁ[®9h¢MW@OW)ﬁm'qoh3ﬁH@Mé?et@fhﬂamdﬁ‘éﬁtca@raxx'fﬁéc“n’E?\@i?n on, X2
is (R a.ade‘g% ﬁ)r@Maaﬁ{w&hﬁ]QﬁEé}Qna pOSI ti on of R and to the 5 position of
formula 1b 17 yl rein.th noi ety iIs
optionally su E(Plpﬁﬁ’f%%*ﬁnm?w% "w ?r\c/’g el e‘“Ml Z‘n?lcfrbgéﬁe '%](?BZYRlZ In a

pr ef‘éire(@bop@nﬁ@dmﬂéfﬂmﬂhéneadﬁmyﬂ@ld*?s -(CRaRb)t -. In anot her enbodi nent of

the inventi ong Alerhsodikdde bf BBGhvbntbs, fftdnaeliadioluid BE toked BZbhEORIth B R1 and

to the 5 position of fornmula d attachdat ot e 3

posi ti orf“fg?geV\IatOW/\fr?e"r’r}é‘frhth%%re Bﬁ%’hffi’igﬁﬁﬁ%tcgm@fsegog i“gje{&ﬁc‘f’c PP EESst it ut ed
with onewdl@ocfymylemowawmdem:tuyedaﬂdeoah@oﬂyedm 3r 2| subatitpands @deregdenttyodi ment
of the 'S%Ye%{éh' f20n (61 'Cn)a k?h —@)All@n]ﬂsamj %2- dSelicynfraardl Jﬁmlxm'onli J@noinhﬁr

preferred enbodi ne t1on, carban deyfgﬁ
f or M a ArefgTeds ef’}‘i"’?‘ﬁ'é“'( 5)5’%?53%? JFE"%‘H’FN@&F"&?‘?‘BH’O“’I R @P)ﬁeP'P%WBFB’bl nent of
t he i nvanbphvlino Rind tor@piialina linbai garfidularty tprdféredo pmbetichyrit. thddsof, nthanot her

pref errq%eggggggt%mq‘ysmwwy tion, R3 in formula 1b is H halo, or (Cl-

C6) al kyl erre podi ment of the invention, R7 in fornmula Lb
is (Cl-C6)al kyl, (CZ Co6) al kenyl "or (C2-C6)al kynyl.

. Also disclosed are compounds of the formula 2:

1)

25

or apharmaceutically acceptable sait thereof, wherein: '

R'is substituted at the 5 or 6 position of formula 1 and has the structure:




In a part

consistin
3- Chl or o-
H-.i ndol e-
3-Chl or o-

icularly preferred enbodi nrent of the invention, the conpound is
sel ected 28 Decenber 2005 VK)03/002533 PCT/ TB02101876 - QSﬂkwﬁﬁ@hEZ@Xbup
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1-methyl -5-[ (4" -trifiuoromethylybi phenyl - 2-carbonyl )-am no] -1

H i ndol e-2- 5 carboxylic acid [2-(i sopropyl am no- 2- oxo- | - phenyl et hyi ) am de;

3-Chl or o-
H-i ndol e-
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o1 oot DY i o b
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opy!l ar nLiscC@NE3)-; - phenyl et hyl ] ani de;

nyl - ﬁ,@gnafl m no] - 3-chl oro- 1-nmet hyl -1 H i ndol e- 2- car boxylic
X0- z f opyl,ami no) et hyl ] ami de; and
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ueod)skyl, 10O eﬁkwmaamte@@é)afk@ Qﬁ}@d k|-co)hikytantiRd-alkenyt
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her ot th s)fek%'fvémeyca@%(?sﬂéafﬁﬂﬁt o &ﬁﬁﬁ@r-m& B dpw%§8?q!rﬁﬁ3f

nor phol i no MREORRi-CheNPRE! +NR) C(moa‘spam‘r‘&(oo,ra?l-gcap)fé‘r eC(saE’se-m:(mh)m'é,m
tf’@cdj@'Feggmhyt_g(é Wrcfr—gdﬁjhbwé{oﬂi‘s .nor phol i no. Al so di scl osed

har maceutical |y acceptabl e salt

wher ei 1f2¢ qﬁﬂ"Q%ﬁb’%"FP?’lﬁ’F@W"&?’@hgﬁ)ﬂ' kdy 6 position of formula 1 and

t her eof ,
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unds of t
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r frOmegcﬁd)lsﬁidepéﬂdérﬁlygﬁmluﬁgmOftJé)m O0to 3, pis an integer from

each j is independentiy 0, 1 or 2;

R® is H, halo, (C, - Ce)alkyl, or mono-, di- or tri- halo(C, - Cg)alkyl;

each r is independently an integer from 210 5;

each t is independently an integer from 1 10 6;

R® and R’ are each independently H, (Ci-Celalkyl, (Cs-Cs)cycloalkyl, -C(O)R™,
-C(S)R™, (CR°R°}O(C4-Cs alkyl), (CR°R®),S(C+-C; alkyl), -(CRR®)C(O)R™, -(CR*RY)R™ or
-SO,R™,;

R%is H, (C+-Ce)alkyl, (Cs-Cs)eycloalkyl, -C(O)R, -C(S)R', -(CRPR?),0(C+-Cs atkyl),
-(CR’R)S(C1-Cq alkyl), {CR?R®),C(OIR™, -(CR°R®)R* or -SO,R™ ;

y is an integer from 0 to 5;

R is (Ci-Celalkyl, {Cz-Celalkenyl, (Co-Cslatkynyi, -(CR?Rt’)qO(CrCE alkyl},
-(CR'R");S(C,-Cs alkyl) (Cs-Cs)cycloalkyl, -C(O)R™, -C(S)R™, -(CR*R"),C(O)R",
-(CRR")C(S)RY, -(CR*R®}R™ or -SO,R'®: ‘

or R’ is phenyi, pyridyl, phenyl-Z'-or pyridyl-Z'- optionally substituted with one to five
independently selected R*; '

or R® and R’ taken together with the nitrogen atom to which they are attached
together comprise (C4-Co)heterocyclyl, wherein the heterocyclyl moiety is monocyclic; '

wherein the alkyl, cycioalkyl, and heterocyclyl moieties of the foregoing R® and R’
groups are optionally substituted independently with 1 to 3 substituents independently selected

- from halo, cyano, nitro, triflucromethyl, trifluoromethoxy, azido, -OR', -C(O)R™, -C{O)OR",
- -OC(O)R™, -NR¥C(O)R", -C(O)NR®R™, -NR°R", and -NR™OR"®, C,-Cs alkyl, C»-Cs alkeny,

and C,-C; alkynyl; and




5Lis -CCONR9)-; Xis Nor (R) ; R, R}, R', R12 and R13 are each
-independently selected fromhal o, cyano, nitro, azi do, 28M¢@mbBy20a3y,
(C1-Co6)al kyl, (C2-C6)al koxy, nethoxy, (Cl-C6)al koxy(Cl-C6)alkyi, nono-,
di- or tri- hal o(C2-C6)al kyl, perfluoro(C2-C4)alkyl, trifluoronethyl,
tri fl uomamstomsby C1- C5) al kyl, 10 nono-, di- or tri- hape(Beydskal koxy,
trifluoronethyl (Cl-C5)al koxy, (Cl-C6)al kylthio, hydroxy(Cl- C6)al kyl,
(C3-C8) cycl oal kyl (CRaRp) g-, (C2-C6)al kenyl, (C2-C6)al kynyl,
(C1- 08) al kyl ami no-, (Cl- ©8)di al kyl ah¥ no, arri no( Cl1- C6) al kyl! -

- (CRaRb) gNRaR 4, -C(O)NRa R14, -NR14C(O R 5-- NR14CR1S, - CHENCR 15,
- NR74C( O) OR15, R! Nﬁ’i%&i(ﬂ@)ﬂ)dm@nyiit@@ymz WheEig iR phenyl QL‘(PEWW@W 8 OC(O R 15,
- SO2NRaR’ 4yption&iy QtisiRutBd it one (oGRRR) Aiberdeid)kéfeclid RIS, each Ra and Rb is

i ndependent |y Izhgr Cl CG#ELR}{.% r@éghﬁ‘dﬂ?ﬁ)c b) each g is independently an
S' q”

i nt eger fromOto ~Qac 1or 2, RBis H halo, (d
C6) al kyl , rwnﬁjmpend@tlvawtegerﬂomﬁégQa(Cl C6) al kyl ; 20 each r is
i ndepemde-nt |y a#thikmiie@péndbiuipoo2;;to0 5, each t is i ndependent |y an i nteger

|
f 1to 6; R I0 -
(G- C9) cycl oa| ‘“‘3 0?0?'&@?%?@‘% %ﬁﬁ'”&egeﬂa%ﬂﬁo%% R
- (CRaRb) 14ekeif=€e KRETToro(Ce-SRallgh ) rito R H(C -Celetih RiyHrPRGr %}a’kvh f_ff@‘ZR15 25 R6
l |SkyHi ) (Cl1- Cﬁﬁcg-ghlkﬂ(zgél@M}ﬁ%ﬁygal(diws)alkwﬁm OR 5 C( S) R75Rk3 é %REEP) gg( Ogét gG
a 15 -
y is an int Ei{&ﬁrom |§§:§Je§ ﬁ'%&c}r Cﬁ%?%'lk(n:
( C2- cofal k ): (@%ﬁﬁ)@@(@ (és%ﬁw APRR L Rd 6&’«1’1 °C§0a'Fk'yI)
(C3-C8) cycl oal k@ch RPCsO)itdefendendy IR (Gy;ColalkBRABHL)}FIGYHRL Strifluodihethyl,
- (CR3R) %@ﬁhéﬁm{ge (@%@bmg{eaﬁ @ & O%E“Lﬁes & thB%oae%rghﬁﬂyg{mpgm dyl,

phenyl - Z" - or ;l:) substituted w ive

i ndepender’ﬂdFRf"ge@ 'ye%f'@a"ylﬁﬂl? ttutgd WF\BB1 t&ﬁd“"ﬁ‘?‘”‘%“&l{'é‘ﬁpﬁ“ﬁﬁfwf pRECedf PR Crére ni t rogen

atomt o whalkghC:#(a efroxgramirat iydokye balo, tyage nlre rrificomipeths end tGdier@hehdxgt er ocycl yl ,

\thglr g;lakty lhe he&r@vﬁh@béﬁ'a)@ ofrmzl a%tr%l gltairggm@fgwsﬂ blﬁynyiaémm@rcﬁh s:EJ‘?Cﬁ' kygr oups
y

are opti ol th’{) %Z ’&ﬂ‘tg)e?iqu BeBRREENP Myichi f"ﬂ S'ibsf“Bte%ngB?F?“t Rt s

i ndepende¥0k.yr gakctegted N, © cofrateal etiorelyaiears onistéid aethir méthylene ommedtiing |

trifluor Og?h;hé’é%stlt@ﬁi s@@.ctedfg% e %b\ﬂt.@)nﬁ?a% of n&t, QFAR -Br? afdCNRIRRTS,
-NR14C( O 40R'5, C1-C5 al kyl. C2-C6

al kenyl ,  and. *&%Ef)éf’\l"gg h{?l‘“f"w?z%‘:@henber 2005 WD 03/ 002533

PCT/ | ggz / 0157 6ln ancther embodiment, L in formula 2 is attached to the 2 posmon of
'R and to the 5 position of formula 2.
In another embodiment)wherein yis 1or2.
In another embodiment,R" in formula 2 is phenyl attached at the 3
position of R', wherein the pheny! moiety of R™ is optionally substituted with one to five
25  independently sefected R™. '
In another embodiment, R” in formula 2 is phenyl-Z', wherein the
phenyl moiety is optionally substituted with one to five independently selected R'.
preferred embodiment thereof, Z' is (CR?R®); -.
In another embodiment, R® in formula 2 is H or (C+-Ca)alkyl.
30 In another embodiment, the carbon designa.ted “a” in formula 2 is in
the (8} absolute configuration.

In a

In a preferred embodiment, R" in formula 2 is trifluoromethyi.
In another preferred embodimt—zntﬁ3 in formula 2 is H, halo, or (C4-
Cslalkyl,
35

A second aspect of the invention provides a pharmaceutical composition which
comprises a therapeutically‘ effective amount of a compound of the first aspect, or a



Rl is phenyl, pyridyl, phenyl-2Z2- or pyrldyl Z2-, wherein the phenyl or
pyridyl noiety is optionally substituted with one to fizeDédederendent!|y
selected R13 ; 22 is -S(Oi-. -0-, -(CROR0),,,-, or
-(Ok(CRaRO) WO k(CR2Rb) g- w is independently an integer froml to S; 5
each k is independently O or 1; or Righ.is ORL7, wherein R17 is

(C1-C6)al kyl, (Cl-Ct;)al koxy(Cl-C6)al kyl, nmono-, di- or tri-

hal o( C2- G&addnsl, pmééemesa&gae&éa@ugwm C%déb%utﬂérgﬁekh% &aﬂ ;vfﬁhkéfl

? %g”c’:é)yéﬁwgw ”“cé'}é/\é#eé!ﬂ(ﬁe?%"% Hydﬂﬁl gﬁljglt I(y H, (Cl-06)al kyl,

(C3- C3) cycl oah kit aspeg(@@)fﬂl@entmarg\)lm& use d0a pHa@RERtCAY Effec® agrjoktio] the
- ( CRaRb} Eonlpbeka GBthék rkbgsbect fof thea TR actrke @} B}nédlcan(emmﬁ %b&fty in atktma,  each

R15 is indepe E trifluoromethyl,
Ft vor orer g ek bt bbb Elies et MR ool o IR TC o
R15 gr oumcha?P@P"SiemﬁwqueW@g% Pq&w&npyor@mﬂygci ofthetferauiaidBh: | to 3
substituents independently selected fromCl-C6 al kyl, Cl-C6 al koxy, am no,
hydr oxy, hal o, cyano, nitro, trifluoronethyl and trifluoronethoxy; 15 and
wherei n any of the above "al kyl", "al kenyl" or "al kynyl" noieties
conprising a CH3 (nmethyl), CH2 (nethylene), or CH (nmethine) group which i's
not substituted with hal ogen, SO or SO2, or attached to a N, 0 or S atom
optionally bears on said nethyl, nmethylene or nethine group a substituent:
selected fromthe group consisting of halo, -OR, -SR* and =NR R ". In an
enbodinment) X in formula 2 is C(R ). 20 In another enbodinent, L in formula
2 is attached to the 2 position of R and to the 5 position of forrmula 2.
I n anot her enbodi nent wherein y is 1 or 2. In another enbodinent,Rl in
formula 2 is phenyl attached at the 3 position of Rl, wherein the phenyl
noi ety of RSO is optionally substituted with one to five 25 independently
selected R 3. I'n another enbodinment, R7 in forrmula 2 is phenyl-2Z'", wherein
the phenyl noiety is optionally substituted with one to .five independently
selected R12. In a preferred enbodi nent thereof, Z° is -(CR2R), -. In

anot her enbodinent, R5 in fornula 2 is Hor (Cl-C4)al kyl. 30 In another
enbodi ment, the carbon designated. "a" - in fornula 2 is in the (S) absolute
configuration. In a preferred enbodinent, R13 in formula 2 is
trifluororrnmethyl. In another preferred enbodinent,R3 in formula 2 is H
hal o, or (Cl- Calkyl. 35 A second aspect of the invention provides a
pharmaceutical conposition which conprises a therapeutically effective
anount of a conpound of the first aspect, or a 28 Decenber 2005 -1la



st er eoi somer, pharmaceutically acceptable salt or hydrate thereof in

~conbination with a pharmaceutically-acceptable carrier 28Debiembenf005A third

aspect of the invention provides a use of a pharmaceutically effective
amount ofwhlageo2sampound of the first aspect for the manufgctigogofdic a

medi cament for treating obesity in an animal. A fourth aspect of the
invention provides a process for preparing a conpound of fornmula 1 which
conmprises form ng an am de |inkage betwW&en a conpound of the fornula AB1 :
28 Decenber. 2005 WO 03/002533 PCTI 1 B02101876 -12 AB1 ; and a conpound of
the formula C: C; wherein nis anin ﬁ er ¢on10 to 5, nis an integer
fromO to 3; pis anlruegeﬂ#ron10to 3; ng(mndo ni trogen atom of

-C(O N(R8) - above is bonde o] tion of the indole; Xis Nor «
C(Rc), wherein Rc is ; R7% and R16 are each

i ndependently sel ec&Rad) | 0, “Wydilg tre Lo azi®B: anino, hydr oxy,
(C1-Co6) al kyl, (C2-Co) aI ko methok | koxy( Cl- C6) al kyl , nono-, .
di- or tri- hal o( C2- Co) al kyI perfRuoro(CZ A kyl , trlfluoronethyl,
trifluoronethyl (Cl-C5)al kyl, nono-, di- or trh- hal o( C2- Co) al koxy,
trifluoronethyl (Cl-C5)al koxy, (C1- C6) al kyl t hio, hydroxy(Cl- C6)al kyl,

(C3- C8) cycl oal kydn A of théRomioi @ kenyl ,  (C2- C6) al kynyl

(C1-Co6) al kyl am no-, (Cl- C6)dial kyl am no, am no(CLl- C6) al kyl

- (CRaRb) gNRaR74, C(O) NR3R14, R4 C( O R1$ _ 15 NR 140W%, - CHENCR 5 -NR
f4C(O) OR15, -NR14S(Oj R15, -C(

i 6ga()S)R75 -CQ(O OR15, - OO RIS,
- SOZNRaR 4, -S(0O)j RL5, or _(CRa

each Ra and Rb is
i ndependently H or (Cl-GC6)al kyl; gach q i's indegendently an integer fromO

tg 6; each | isindependenté 0,11 or,2; R3is H halo, (A - C&)alkyl, or

no-, di- or tri- halo(Cl- '020 R4 is H (C1-Co)alkyl,
(C3-C8) cycl oal kyl, -C(O R15, -H:( S) { - (CRaRbhQ( C1- C6 al kyl ),
-(CRaRS), S(C1-C6 al kyl), -(CRaRb)r 75, -(CRaRb),R 6, -SO2R15 or

- (CRaRb) g- phenyl, wherein the phenyl noi ety is optionally substituted with
fromone tq five independently selected R16 ; each r is independently an
i nt eger frd'm'f"to 5; each t is independently an integer from25 1 to 6; 28
Decenbed 2005 WD igan DERFIONFUPA1IBE 2R (Nerson 9 tRS; pR@NiReeRIBPE Fach
i ndependent | y Hine(dmidd it el ¥lom df & hé)yazb@ahéwéndea ta ) BYh 6 posifienDfihied,
-(CR2Rb) 1 C1C6alkyl) - (CRaRb) 1S( C1- C6 al kyl), -(CRaRb)rC(O R15,

- ( CRaRn) r RIN§l0

Xis N or C(R"), wherein R°is Hor R™";

R? R R, R® R™ and R are each independently selected from halo, cyano, nitro,

10  azido, amino, hydroxy, (C,-Ce)alkyl, (C,-Ce)alkoxy, methoxy', (C4-Ce)alkoxy(C,-Cg)alkyl, mono-,
| di- or iri- halo(Co-Ce)alkyl, perfluoro{C.-C,)alkyl, trifluoromethyl, trifluoromethyi(C+-Cs)alkyl,
mono-, di- or tri- halo{C-Celalkoxy, trifluoromethyl(C-Cs)alkoxy, {C+-Cg)alkyithio, hydroxy(C,-

') Cealkyl, (C;;-Cg)cycioatkyl(CRaRh)q-, (C2-Ce)alkenyl, (Cz-Ce)élkynyl, (C+-Ce)alkylamina-, (Cy-

Ce)dialkylamino, amino(Cy-Celalkyl-, -(CRPR®);NRPRY™, -C(ONRR™, ~-NR™C(O)R', -

15 NR“OR™ —CH=NOR', -NR“C{0)OR'®, -NR“S(Q)R", -C(O)R"®, -C(S)R", ~C(O)OR", ~
OC(O)R™, ~SONR?R™, -S(O)R", or {CR’R),S(O)}R";

each R® and R® is independently H or (C-Cg)alkyl;
each g is independently an integer from 0to 6; each j is indep_endently 0,10r2,
CRYis H, halo, (C, - Cg)alkyl, or mono-, di- or tri- halo(C; - Csjalkyi;

20 R'is H, (C-Ca)alkyl, (Cs-Cs)cycloalkyl, -C(O)R™, -C(S)R™, -(CR’R*}O(C4-C; alkyl),
{CRPRM)S(C+-Cs alkyl), -(CRR)COR®, -(CR’R®)R™, -SOR™ or -(CR°R")-phenyl,
wherein the phenyl moiety is optionally substituted with from one to five independently
selected R™ ; | .

eachris indépendently an integer from 2 to 5; each t is independently an integer from

25 1t06; : .




-S02R15; R7 is phenyl, pyridyl, phenyl-Z'- or pyridyl-2Z1-, wherein the
phenyl or pyridyl noiety is 5. optionally substituted vigbe&nthdroods ve
[ ndependent ly selected Rte; Z' is -SQ2- or -(CRaRb)v-; v is independently
~an integegy 3@'& st 0 6; R10 is phenyl, pyridyl, phenyl-Z2pceip@iisady! - Z22-,
wher ei n the phe ny% or pyridyl noiety is optionally substituted wwth one to
five independently selected R13; 10 Z2 is -S(Oj-, -0-, -(CRaRb),H -, or
- (O k(CRSRD) WO k(CRaRb)o  w is independ&ntly an integer from1l to 6; each
k is independently O or 1; each R74 is independently H (Cl-0C6)alkyl,
(FCR@R%)SWS( oal kyl RE; 'Ifl(aa@i FE€%are ebdhShddbandently Wﬁ;ﬂ{:@&s)ﬁﬁcggikw 'C(O)R15 i
a ,5a b 1 1515 eac
R15 is i ndep nt r‘?/& F) )‘?(El' ﬁ@%@ﬁq}%&%e %Egﬁb)t ri gmjeot?hyl
trifluor onet-ﬁ@hl’eél CoH) aI kyl, wherein the alkyl, ITDI eties of the for egoi ng
R'S groups are 'W@Bﬁ&@ﬁﬁ&rbyﬂ aﬁhmna:lrlpyn S uhbreih @ ekl orlpykigy hoiety is

substi tuents | nd el e Kyl, Cl-C6 al koxy, am no,

hydr oxy, *hal% %ﬂl‘i'm't'r‘ff’ﬁl’ﬂw“nert‘? WeLIBJFB‘?’H?F Iseg‘fﬁfaérifl uor onet hoxy; and
wherei n any of thé‘lsa-lsmfear-{ eRRAVS, "al kenyl " or "al kynyl" noieties

conprising a CH3 91 @ﬁgﬁgm@b—gf&mml ene), or CH (methi ne) group whi ch
Wt

I S not substltute gﬂg or attached to S
atom optionally %e&r@e% oYl PhaRyiy 1 OF WMF &herel thephepyt erPY”@F Bl?l?tyds
substi t uent opminenatswstﬂmmwwewmmdemﬂemwsm@teﬂfR‘hal 0, -ORa, -SRa and

- NRaRb; ,and t- i ? ﬁwﬁ __(Ega%;gr(dr @.’(eﬁﬂrﬂ@%?@ gcid or salt thereof

(i) an ctivate box C acil i'T 7 ) an al dehyde. 25 In
an enbodi nent, twefsm?mﬁwﬂven fteer fiog biet% onal |y activated in-situ, using
Bt hods wel | kn@%hmg.ﬁde@enaérm obhe above process is referred to her e| n as

rocess |." Process ke LS. t d ge
preparing each o %hg eﬁb@g?p%g%et"sy% Cf g:P)aiQ (d)ﬁ@‘ff%g&ﬂt 80(8%%’ ﬁ? férred
enbodi ment s-(ERIRDA(G G @ik, HERIR 256 Ce dkBhHERTRNFIOR o HORR theﬁ@eﬁﬁd

formul a45l, a det %hérﬁOh'P e@et.ridtebémer% w -osmkavchiegc;cemkhr @Mfiubiome hods
for 30 form n&? am de nka xanm es of

es
whi ch are pi# ’B'Bﬁthy'ﬁiélcélaﬁ% "‘ﬁ'eréh' g‘ﬁbﬁ' n’g‘fﬂehestﬂt h8r?§7689%%‘?ﬂmu8? The
ani ne C mayindgienoerdly bjtiohally sutsstifuted wiith 1 to Jusybstiteénds independestyselaged frash 6+-Gi t h t he

subsequent BASESS, 40 Q@@m @HF& Yioaddid, hﬁ}g thlu)froﬁ’hrethyl %9& lnﬁ%d‘néﬁh&?‘ a

solution in & 'simila ‘e sol'vent or m xture of solvents: 35 In an
enbodi nent, the é?FbY"EﬁF@EI aﬂb‘?fﬁ'%e ahove Talkybaplkeny( ef gkl mofetiss compisitgaPlbf ) AB1
and am e Gmigiy)s@Hs (ntehtyreﬁgf or CHfmietirad) byoup Whithuid ectsobstitted wvita halodepdd@bes. | n

an enbodi e, %32 ggi@cggoeés EP@ @gaggu&napﬁgrg PSRRI FERABAL & hétnifr e

conbi ni gqueous
soI vent, fomrpmamytuerttﬁee@wm @ﬁgts:upem%@ﬂqiﬁwer%ﬁeﬁrﬁ@e (HR §eq) In a

preferr ed enbodi ARNL%is sa6ctsirdnd B iPa Salbesid ackBorl Rk taehef (iRA0EIVIRdMRER533

PCTI 1 BO2/ 0]1§7carboxyllc acid or (i} an aldehyde.

) 25 In an embodiment, the carboxylic acid is optionally activated in-situ, using methods
well known in the art. The above process is referred to herein as “Process |." Process | is
applicable to, and provides, a process for preparing each of the embodiments, preferred
embodiments, more preferred embodiments and particularly preferred embodiments of the
compound of formula 1, a detailed repetition of which is avoided for brevity. Methods for

30 forming amide linkages are well-known in the art, some examples of which are provided
herein. _

In an embodiment, the efnployed form of the amine C may optionally be a salt with
any acid that is compatible with the subsequent process options, and may additionally or
optionally be & solution in a simitarly compatible solvent or mixture of solvents,

33 In an embodiment, the empioyed forms of the carboxylic acid (or salt thereof) AB1
: and amine C (or salt thereof) optionally include solvates and hydrates.

in an embodiment of Process |, the amide lfinkage between AB1 and C is formed by
combining AB1, C, and PyBroP {about 1 eq) in a suitable non-aqueous solvent, followed by
the addition of diisopropylethylamine (2-3 eq). In a preferred embodime.nt. the suitable solvent



-14 is methylene chloride or DMF. In a nore preferred enbodi nent of Process

|, the solvent is nethylene chloride. In another preferjedeamiiedboent .,
Process | further conprises stirring or agitating the resulting mxture at
room t enp®@oamoesssor a peri od of from about 30 m nutes to PGIB/018% hours.

I n anot her preferred enbodi ment thereof, of Process |I further conprises 5
renoval of the solvent and the purlflcatlon of the product by TLC or flash
chromat ogr aphy using ethyl acetate/ hexatie as the el uti ng solvent. In

anot her enbodi nent of Process |, the am de |inkage between ABl, wherein Lc
is an al dehiy qethyigheehigrige by DBF Of-p marrpreferad %Mg’aerwf Bropessdle'bs SoIvRat isi n,
the "Al dehydﬁetmdheeﬁlande IMBrottfer §r@f§ﬁédl Srﬁﬁod(n@nt IFeezbs N@rthdreoMBises sttty sle Wi t h

the "Al e .
Sol vent . Dr CRENGE R e8flind Fliflue Bf fofi @RbelodB 185 Thio ¥ 1im defuCioihii@l:®
Na B( OAc) 3H aamutoaﬂ lmtltsf olnranother mﬁewwwnbmwf ra firoasss { fstheq eoatpjiers

Process, s heremmmoaalélqo:oém 0] fﬁH'pﬂnﬁeaino‘ﬁ dP el produskt BF aict §i a8k GRBinGtobraes |
preferably /chloroform In a further

b mat o met hano
enbodi ment o‘%\g @Y’RF%I%‘ﬁ 8’@"%8%@5@"" e al dehyde is formed by (.)
conbi ning a conpduaetief efimmimeantof ABiessihibe emide linkags betweem ABXyiherein1Sisami d,

preferably -fie ﬁe,l;b%ll ﬁH gﬁ#&){% foh')(ég! t@&\’ﬂ;ﬁ@&s@?hé}!ﬂrﬂEthEHH@Proﬁéést’) and

PyBroP ina sulta
di i sopropyl mfmcemwﬁes éﬁ%fﬁa("f’ﬁgl")e AB1aldehpsist WH? Ct"hﬁ‘e Aresere PRT adorraerRbivhy |
hydr oxyamoi deachtdﬁldl:]nBAhmtbﬂile aoleen tppddérablp methgisbe chioridd, édlidwédby () @tdimpaindi ng

al dehyde. err.e uj.tabl e
Solvont i n SPBPERHTLCHORINRC HE p@lordd Empbdiibnlor b Hdhiee bifesti b0 0
f;-Of) t he Al delfgareoundef fPﬁ"bU?e‘s§ PU{'fﬁ‘é frsmuthwe@'%l@s'ﬂvewf@ferawéwéﬁgsl( F'?fﬂf?at%aﬂmF I n

a preferr ed uSiig edthaRdVchierbfolth 0 08 $Sfutther edbBdirREL bOtHREABEHYI@ ProdgearRs 2B C' f or
i tS use

K ABR1 e C L
a carboxyl i (‘?%g}yg%l's fF'E"egebBr(iﬁ%l"%r)'}"g(%fmﬁ%H%Pﬁf tﬁ%ﬁlﬁg—gh ‘?%?fr%'[']galst?o r%"@e anijS
a catal y8t, agd.greferabiy PR Mib:0tdmednbivdroxyigrine hdréchig@Be sjit andrPyBrobun eabl e

non-aqueous séifablé! 8bivent; %ﬁbu(eé)byftﬂ%ﬂﬂoﬁ Bf' cﬁEJb\‘&p@I& it afkd fi E:ﬁ) tdanentar fexture
of step (a) éesumn_g f@ referred enbodi nent of ocess | the carbodiimde

i's EDC, INATSRERES pHBp AL T 1, SUiEHIB o2 Weld  the
hydr ochl or [ dmasmndmgvs&inhmr ke pprefeeed binfodimért of $ial Aldabyde Proazist) \thee nditable

chloride. | 9,aR0h & (ﬁﬁ?ﬁ%g&%ﬁ] chidn Qcﬁsa?\oku aeé%.%gren?b%w ?%@deewﬂ a

second addition of triet n anot i ment rocess urt her
conpri sé& afroressdpe &"@@Eéﬂﬁ"&ﬂaﬁeﬂ‘@ﬁﬂf triethyl amine, optionally wth

further additi Or!n@fpréfheeo@&nbbﬁﬁrhﬁ(bﬂPmc%l rlemrram& heeinesbedcessnt’ forfntersecess
IC, a salt focanQS"rmﬂfeL %{Qﬂrﬁ%@%&ﬁg@v& r(da?: wh re.‘?.flgr.é‘g'%’ahbo&ﬁ F?Q ik ls a

sodi um sal t
pot assi um stermed by (2), compining ABCWt) excarbodigide apélatqa@)ishlelgy 1d?)@f%¥@b¥%ﬁ"azvlhe sal t

Ih sda ltoot assnyaraets@cbat . ih a%uﬂable doﬁ-aq@(a@ le'érm atd cf:s;: b@d.&.g taetﬁga:ame bREC D el €
ydr a Sti

nbadi f t
e et { Rt ol el bR Spaena P Broeet o Wk el B ol ot <
'n step (a)ie.it3{dimethgarbion)propyiitd-etbyrartodimitertydiochipride, atdieensnae peferadyl ti ng

in  precipifathigme Qfmétﬂﬁ'enfa é:ﬁl@n&éc'iﬂ aﬁéhéi‘ eﬁﬂbbiqreni"’@"r&ﬂsé fc ﬁﬂhble&f'rﬁ%écsoéthuse

in step (a). In a preferre mbodi ment he acid treatment ste
acid salt Agpst] %s?qoé‘étzﬁ’ﬂ'“w ©h triggiestns- alﬂ é“"tﬁ‘?ﬂ gopadimen). LroggssC R about
3 to about emprigeisiat Iaat & Bgbond BddtioN! Eiepiyidin@iel epticaaiodithRifther addition of the

30 carbodiimide. In another embodiment of Process IC, a salt of the acid AB1 is used in step (a).
Preferably, the salt is a sodium sall, i.e., L® is —-C(O)O'Na’, and more preferably, the salt is a
“potassium salt, i.e., L® is -C(O)O'K™ and particularly preferably, the salt is a potassium salt,
i.e., L is ~C(O)O'K®, crystallizing as the 2.5 mole hydrate. In a still further embodiment
thereof, the acid salt AB1 is first treated with agueous acid before combination with the other
35 components in step (a); in this embodiment, the treatment with aqueous acid resulting in
precipitation of the free acid as a solid, which is collected for use in step (a). In a preferred
embodiment of the acid treatment step, the acid salt AB1 is treated with aqueous acid
adjusted to a pH of from about 3 to about 4, with heating. In @ more preferred embodiment,
the acid salt is treated with an inert mineral acid, most preferably concentrated aqueous



the acid salt is treated with an inert mneral acid, nost preferably
concentrat ed aqueous 28 Decenber 2005 WO 03/ 002533 PCTI 12802¢d2kdh&6 2005
hydrochl oric acid, or alternatively, an inert organic acid, preferably
anhydr ousywgdg®ss preferably nethanesul fonic acid, beforersmeeigia). In a
still further enbodi ment, the conpound of fornmula 1 is purified by (a)
washi ng in saturated aqueous sodi um hydrogen carbonate, (b) washing in
aqueous acid, preferably, hydrochloric atrd, and (c) washing with water, to
provide 5 purlfled conmpound of forrmula 1 in.the non-aqueous solvent. In a
still furthaydeohati ashtor ditemativrignamduatoorganio lagidnprefembly aphwlrwy ‘Widt"ﬂo%rryl

acetate, amy ?aﬁ@%thanggu??& &R Blioidaqap!in bun f@rfh@i §Miokiieht theictrpound
di i sopropyl et ,

m xt ur es  of b yI
met hyl et heaf formylad ig tpm'f eatbvmwa%tww ‘Pﬁé‘”%ﬂﬁ‘iﬁ d"if‘bg‘f"é"&e" ﬁérg‘p" e
preci pi tat e yeRhihglinfajuBBus Ridgpreferalip) hydoeipdri, actif a!tdﬁei veohipmwidvatdr, tp@f‘ﬁ'd?-a 1.
Preferably, f hfge S3hb r%nof rmagmqugﬁﬂpweeam & mlepsm mnmrwamf the

pr opan- 2* oI PHR I'S see e desi re solid

formto f amomaumoes ppleentpﬁ '[ea'?‘feér\'”'@farﬁ)ﬁécﬂ%‘g-l ﬁ"@fﬂa'§‘351°| H‘"F‘S?Wf Me2RdiRer
?nbOd:j”Ent ( %EetBﬁiﬁxl@bW&rs&fr%ﬁéiﬁer 6rrtﬁef@ﬁbl§i€mhurﬂkag;ﬁoﬁm12mem wBbutpidetiyl i s
orned by a reactj t

produce i t S € lby f"ﬁﬁ'%g%olaf"&lghe ?o!uglon :§, co?l%d in %lrdQP N J) E&ﬁtﬂaﬁp % ?%SCEEBNZ)
and (b) reapbiymgrphbief theicdmaaini dfdomuiaﬁBlP@EraMn lﬁe EP‘U“BP efrf@maww ferpyRl
pr esencgg of ufﬂ‘m%&Urésa& ?odéﬁ%%l addrleri Biit§! RSP SIhBEI8 beeds@WEh thé aesiTed 8dlis oot 10
chiral center " g'{og g@ﬁf'l?cff derivatives has been observed, thus,
wher € presé"?"!}'&‘qiﬁfﬁc’?ﬁan r"E"d’@ 5§49 s desirable, the use of the

dazol i de reacti emothes ehﬂs@nerpnﬁhelabw prdvass. derenidedinkasdibaweers ABE G € bed

;a ove. Preferg erq Py 80@f ?@a%t:dﬂf i ﬁhg Ak #iat 4 ?Qarﬂ%ﬁﬁ&%d’e@oi& he p'idd@éee% heem st ry

of the pheny| ycin referre TTR gﬁ algp
enbodi nent s "‘@Jf’aZPN?C B sY“P'd'Qéhﬁg PF o‘cé‘é? 1€sHN5 apd (b VGF‘E‘& '"F%%azf’ iy ge n,
R7 is befzylyith &) préferabty ip th%fp&saicb oPa saitetlietbaee.ciarttiioemisbeimiegh atreelracévbization

forrruIaC|5| he S)c rall 1o . h f e di t of
Process t, Phé&™ ra;rﬁeg(ee | i nﬁ'g éﬂ% m eAE%“%R%ECﬁJ Qée?ogén%ﬁg%s@ﬁ Exﬁ%ﬁpl e
45, step (g))restkrmat@ﬂquefrt%fle@@m@ﬁ'ﬁb@dﬂwﬁb'e:oﬁeF'#SGC@S‘EE freidazglige; reagligh |15, fess ps j s
hydr ogen, Rﬁrekéreﬁ“ﬂﬁéw btheREmboiimed® HaAdHd, abtveé. Préfeddilpbiwssesasfiibe irtertiognat ed

"a' in fornmula C jrat | nd the amde |inkage between
AB1 and C i Q’eFﬂ?’?rg'a Skéeqcﬂ rﬁ%ﬁ?rﬁgﬁ' Eiﬁ'%'géyl‘:@ﬁ%fofél Addi ti onal enbodi nents of
met hods26 or f or mimayprefeered eindedimént kbepsh ob thetembogimente eifrecespf andifiraceshilfent i on
are descri bgsliahh&, 'ﬁ‘@s‘ﬂht‘%ﬁen ﬁ”ii dehzyl $n,r0arR® HO AP, Sh@ R chidan d@@ghbte@f t he

enbodi nents exenplifie escr I ncl

Wi t hi In t he sac)étf@""&l"a &W"I“}?é WB@@BQ E‘fa"PWFEPrF’JﬁK/%ﬁ?"i%@ﬂ'mePWQEr usrstlﬁlgr
enbodi ment  ahide ltkagd bsear Altiesd C it femedapioEixdmpé 45,stemidla ABL is prepared
by a procesg E\A@He% ﬁ\%mﬂ%iﬁgﬁ of BHLedg 1IERGT iy, RP AG8rob&H, v @ mang afigund  of

the formul a
) 25 benzyl,mis O and the carbon designated “a” in formula C is in the (S) configuration and the

amide linkage between AB1 and C is formed as in Example 44, step {f).

Additional embodiments of methods for forming the amide linkages of the processes
of this invention are described in the Examples, and it is to be understood that each of the
embodiments exemplified as described below are intended to be included within the scope of

30 the processes of this invention, '

In a further embodiment of the above process, the compound of formula AB1 is

prepared by a process which comprises forming an amide linkage between a compound of

the formula A :

10

-
o
>



28 Decenber 2005 WD 03/002533 -16 and a conpound of the formula Bl: 81;
PCT/ 1B02101876 wherein L° is a carboxylic acid and Le i g8@ecambex3ydosc "aci d
(Cl-Co)atkyl ester, and R2 R' are as defined above. 5 In an enbodi nent,
the am e between A and Bl is fornmed by a proces kLsi g (a)
conbi ni ng k‘an 81 with a suitable base, e.g. D EA a ca?gﬁé?ﬁr&nﬁgzd e.g.,
EDC. HCI, and a catalyst, e.g. HOST, in an organic solvent, , .. DWW,

f.ol lowed by (b) distillation of vol atigke conponents, (c) partition between
organi c solvent and dilute aqueous acid, (d) replacenent by distillation
of the solvent W {h.23,.B0RcPRL ¥ARliage 9. tell-butyl nmethyl 10 ether,

di i sopropyl ether or propan-1-ol, and (e) isolation of the product ABl-e by
filtration. In another enbodi ﬁt %{le am de. | i nkage between A and Bl is
formed by a process conpri sing ) onbining ,6 with a chlorinating agent,
e.g. oxalyl chloride or preferdq h|onyI chloride, in a conpatible

sol vent e.g. toluene, acet off ke, 2-di chlgyoet hane, .in the.

presence of a catal yst t'dg z&m d chloride, i.e. A wherein L =

-C(OC, (b) optionally 1%aremeVi ng t he excess reagent by distillation, (c)
conbining the acid chlorite with 81Yisn the presence of a suitable base,
e.g. DIEA, in conpatible solvents, € g. DCE, Toluene, EtOAc, acetonitrile,
and m xtures thereof, followed by (d) isolation of product ABI-e as

described in tvh@reﬁ}f @‘Gﬁ@l cAoxgiERRdi A8 1t is tarph@icesiarb{o;-Ryalky biteabhdR? Of
crude prog_.gp 3 thebreactl on mxture, and reslurry of the crude in

sui tabl e 28 8F JEMPL 3% Fef erably in mixtures of aqueous 20 propan-2-ol,
bef or e5refil t r 4t iaorembAdipef ©e regulef linkpaa betwgent AcandiBl és tobed br@ntrotesst he use

of catal yghs ﬂl%gt@?c&ﬁtﬁrﬁr%r@tahé)@1 Wi 4 BateBRi thss e g1 DR, o eaﬂbodﬁm‘@ﬁefa%' nL =

-C(Od, to. prevent rm n t he corre pondi S tric
car boxyl | EPEHIYdATYE, Caﬁ'}"éﬁ‘ é3r éipagyat"éla{)s‘?’ga%cr a° Vet"ir‘?@a% nﬁx@é@d g’)
and DNVAC, distiltafigrr ofckiofatite ,comp@entpyfc) pari@ndretBidARganiqTolvant @sd tdikde e@tﬂeous/br e
preferred.gg @?Pe%lagaﬁ&t %F e.sl;.er.én' qﬁﬁﬁ(@@&lf&ﬂﬂﬁ%  nd-SivehfN- ¢li BRbAY! apg am de.

Even rmreﬁg erred cata are N I
N- et BQ1 p§ ﬁeﬁ?sapfﬁenemefeaefapw < (?)r'%ﬂﬂamg githe P@Hact@ﬁs%?x%ﬂ“ﬁaw ur eas,
e.g. tetranet. hyiidireaembainiennwR anidet linkager tietwebh Foardi BT Isdsmtkdi by aa:rom@pound of

the for nuRE(g“ﬁgﬂg (ﬁ%o%ﬁﬁy'ﬁ%hmé%?ér..\/é@nggéz&we%%%ﬁi ehlo F?Iéb n%fe ﬁ/tﬁa ;

wherein eac en tly H
or (C CG?'H‘P‘I@?( in ﬁ]CO"’fﬁ’a“b!Pnéthfﬂhpg éﬂ“l'e"G apgiepitfile. ﬁﬁéﬁ&p'cﬁlﬁfqegﬁﬁ? | ) the.
subst i t ut gdsetict bf 4 £AMYsORGrdparef they Sriddhlorge epA whBekin LF 8 —C(O)C, (b) optionally
15 removing the excess reagent by distillation, (¢) combining the acid chloride with B1 in the
presence of a suitable base, e.g. DIEA, in compatible solvents, e.g. DCE, Toluene, EtOAc,
acetonitrite, and mixiures thereof, followed by (d) isolation of product AB1-e as described in
the preceding embodiment, or preferably by filtration of crude product from the reaction
mixture, and reslurry of the crude in syitable non-solvents,' preferably in mixtures of aqueous
20  propan-2-ol, before refiltration.

A preferred feature of the above embodiment is the use of catalysis in the prepacation
of the acid chioride, i.e. A wherein L° = —C(O)Cl, to. prevent the formation of the
corresponding symmetrical carboxylic anhydride. Preferred catalysts are tectiary amides, e.g.
DMF and DMAC, or pyridines, e.g. pyridine or DMAP er mixtures thereof. More preferred

25 Ca-tal-ysts are tertiarybenzamides, e.g. N, N-dimethylbenzamide. Even more preferred catalysts
| are N-alkyl lactams, e.g. N-methylpyrrolidinone. Catalysis by iron salts and by letréalkwureas,

e.g. tetramethylurea, is known in the art.

~ Also disclosed is a compound of the formula AB1




a carboxylic acid or salt thereof. In a preferred enbodinent, L is COON. In
another 5 preferred enbodinent, Lc is a salt of the car @&xyddecbeck@nS
preferrably L is the sodiumsalt of the carboxylic acid, i_e GOC]\la
nore, pefdlhaky L is the potassiumsalt of the car boxyil,h::,1 oﬁ'ﬁifs%

-COO-K', and particularly preferably L is the potassiums

carboxylic acid, i.e_, -COO-K, crystallizing as a 2.5 nole hydrate. In a.
preferred enbodi nent of the _corrpound of, formula AB'l , R3 is Hor halo, R4
is nethyl, ethyl or propyl; m n and p are both 0, 10 and R 0 is phenyl
optionally substituted vvith one or two R13 groups. In a nore preferred
enbodi nent thereof. R3is Hand R4 is nethyl In another nore preferred
~enbodi nrent thereof, R3is H R is nethyl RRO i s phenyl optionally
substituted with one R13 group. In a parti ar/ly preferred enbodi nent, R3
is H R4 is nethyl and R Qis gphenyy subgtrbytetd with one tnfluororrethyl
group. In a particularly prefefred jembod —epf , tt‘é@tirifluororrethyl
group 15 is in the 4" positieh: N
t he phenyl to which itR's ‘ Al so di scl dsed is a conmpound of the
formula AB i-e, wherein R2 ' ére aR’ defi ned akbve for the conmpound A61,
and L6 is a carboxylic acid ester- In an enbodi nent, the ester is an alkyl
ester, preferably a (Ci1-c6) al kyl ester or a subst i t ut ed- al kyl variation
20 t her eonwhtbrnmaR i S el e CethloiltiinBhand Rieare sadhlimdeperuiphtlydhot(Gx¢llalsytan,i d
ester. 1.eq ,an%Q}é%ﬁ"dzﬁ'*ﬁs p!kéhy?db@&rtb‘ﬁyr sd%ﬁ&t@& {Ivﬁ’rplfrcﬁﬁ@:’{éjtb ’ﬁ?@ ¥ gJ‘oﬁ;ﬂ shdlhg methyl

car boxyl ic acid ester ré di scl osed process for
preparing & céf?ﬁﬁ%ﬁﬂ'docfr ’Ta(B‘r thereg- Ch3 Fﬁ?fe‘ée%’?@?%f‘%n‘er's tCrFéQ"éof" Ppiheh
" conpri sks petotd agbatiment] ifas afsatt bethe aamukydic kiRGER:fevably °é& the coqionngt &f t he

formul 2 26,Peasabe o2005. WL0RL00233 T} | S0RNBLr 1 § o BRESLR R 1

H or a protectin l'<JJ an enb |men; eC'[Inﬁ‘s gr oup
ert - bubyl S5 b BER prbearyuar Pralfabh ot s EnpRieREYFal o Hs TPREBES 85,
conpr i ses eoMuolKg dyswdiizihgaa< at abymble tgdgie. HOBt, p@fidea dﬁniﬁﬂlfnbﬁldbﬂ mede in a

sui t abl e g%ggsdqf ul%%a N & o ATlone: LN ”mgrare?g?m%r 8 R R0 jy ment,

t he carbodi exyl car ‘ariot erred
.enbodi %nta“dt‘?'ﬁe Is E‘?ﬁ"ﬂdﬂ%"%@“dé“?féﬂ%”“ﬂ ﬁ“%lﬁbw?e*? FfePer od Reip HEffeReAt | t he
sui t abl e sehbediient thereof, RTRI ArpEERhBN@eth{in @ dhbﬁfaﬁﬁfoﬁﬂpt@ﬂéb@djleﬁﬁﬂdimeﬁthe

m xture of e @ R i tirred for

about 30 n%h %ﬁ fleﬁs ?o §]4 hr%%"r}le J? H%en?‘t%"m% lzlggsmstégnvq‘% (fne n 1 qn '

enbodi mentearticafnaeferved epbestiment Rigs ﬂoﬁpﬁﬂ?@?’ faﬁ th’ﬁ@bﬁmﬂ W#‘W@ﬂpﬂfﬂwmr ovi de

we tCﬁrrlngtmoroafemfyﬁgrma *h Qparhléhla%!ywtﬂtfzrﬁ{dre@ﬁbo@méﬁﬁhé@&t the tdMBorBMLAR g R is
e enzyl a

pr ef er%ed %f%tlc'ﬁ%l RIS t'on ﬂg&ﬁe bR‘%@E,V' ﬁod'ptfﬂ%"eg%eﬁ" (ﬁ@? ﬁb?@lelﬁi&'cg and

in a nore giaeedr r ed errbodl ment thereof, the. resultl ng conpound of forrrul a

C, (te(r]I f-butyl /3(1285!)scl%se[dbﬁﬂioyﬂp()ﬁlﬁltdﬂ}ﬂe)f@ﬁhl’anBIQe arxamilmﬁhar'ﬂ)alreet hyl car banate) s
- treate

as defined above for the compound AB1, and L% is a carboxyhc acid ester. inan embodlment.
the ester is an alkyl ester, preferably a (C-Cs) alkyl ester or a substituted-alkyl variation
20 thereon. In a preferred embodiment, L° is the ethyl carboxylic acid ester, ie., -~
C(O)OCH,CHa. In another prefemred embodiment, L° is the methyl carboxylic acid ester, ie.,
~C(0)OCHs.

Also disclosed is a process for preparing a compound of formula C .

I

NR°R’

25 ora stereoisomer thereof, which comprases reactmg an amtne of the formula HNR"'R’r with
compound of the formula




15 with trifluorocaetic acid and triethylsilane in dichioronethane,

fol |l omed by aqueous workup to vyield ' 28 December 2005 -

(RS) - N-benzyl - N- net hyl - 2- phenyl gl ycinam de. In a particularly preferred

enbodi nentwQ 002533 BOC and the anmine i s N-rnethyl benzyl aniptapaptig:e a nore

preferred enbodi nent thereof, the resulting optically enriched conmpound of

formula C. (tert-butyl (S)-2

[ benzyl (et hyl ) am no] - 2- oxo- | - phenyl et hyjgcar bamate), is treated with

concentrated 20 hydrochloric acid in pr opan- 2-ol, followed by advant ageous

precipitation of (S)-Nbenzyl-N nethyl-2-phenylglyci nam de hydrochl ori de

nmonohydrate from m xtures of propap-&ol and tert- butyl nmethyl ether,

resulting in a useful increase in @ ?e of optical enrichnment. A salt
N0

e.g., (RS)-Nbenzyl-Nnethyl-2-phenyl glyci nam

of the phenyl gl yci ne am de nay be ar ed, 8e by treating the am de,
with

di (o-toluoyl)-L-tartaric acid iR st tabl e 25 solvent, e.g. ethyl

acetate, to provide the di(o- tquopI)lL tartrate) salt, e.g.

(RS) - N-benzyl - N net hyl - 2- phenyl gl yti nam de. Tartrate salts of the

phenyi gl yci ne am des may be broken to provide the am de, which may be

purified as wmﬁmmkd&¢ﬁ§%thQﬁn dp. |'n another enbodi ment, racemc

conmpounds of the for resol ved via reC|p|tat|on

nmu
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sol vent sg .okl sukib s%fvmraﬂb addﬁ%%]é?%é ﬁﬁhw gaﬁgq %mcfdﬂlllengc' ds

may be naturally occurin etic recip

hypir at es. or BRFAPROREe (s N <frarErRiodims asRiber o preferred embodiment, the
S) - N- benz yhrobHiimeddiy EDR- lnfmﬁyzbrgir@f@'rda%ﬁ‘bdﬁmbﬂ thé Satbbid sa%erPRcenber 2005 WO

03/ 002533 PGELIRARARAS TR « ot delkoSlf 8 R0 VRLA14 EnaGlr o, 8t hano

at 20C. The precl pi ered t hen
dried provi §eRgdimile instseed Jo7iaboyt dRminyles to 24 ﬁewy bg‘olyéwrtmwdeesaing .oln an
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formati o owittatrifudrdcaslid dridand aietnyw:ahe iadickloromethase, IeRENSaq0Eous Wokap e

sol vent s i '
(9 N bonzy TORAS: f bREYN. nBhl %;"aﬂgﬁz{mde 03 BRSSP PRISE S SBROITER s of
pr opan- 2- ol F&¢ Q’E’ﬁ e?fﬂ’ﬂ?/ls N‘l@?t eny{ame andin a mererrefeaedertbodiment thereoficeni ¢
conmpound of thé kesultieg aiutﬁiyenrrmyd &b&pb@ﬁ@#féﬁﬁiﬁc erfl By f)izect i ve

(F9 N berBOrREaBiglnes %‘%ofehé)‘iea%@fc@%wa&? t{ee‘?eﬁa«* ggsge%{ga? rerate
prepar e2f ashvdmblpﬂmw in brepen-2-gisfofowedibicadvantageobseprecipitation of (SpNVeuayl-e
di astereo ”Erﬁétﬁ}l&-phﬁﬁﬁdglﬁhﬁﬁttdﬁ ﬁ&&r&:hloﬁdegnon()@dré\tb p&n H)ltur% Hﬁ#&)ﬁh—z-o! and

2- phenyi gl yC| nam de toluoyl)-L-tartrate. Breaka ese sa ts
del i vers opﬁlﬁ %gtp}hy eétﬁaﬁ eHyHigg mauseful increase in the degree of optlcal enrichment.

A salt of the phenylglycine amide may be prepared, e.g., by treating the amide, e.g.,
(RS)-N-benzyl-N-methyl-2-phenyiglycinamide, with di{o-toluoyl)-L-tariaric acid in a suitable
25 'solvent, e.g. ethyl acetate, to provide the di(o-toluoyl)-L-tartrate) salt, e.g. (RS)-N-benzyl-N-
. methyl-2-phenyiglycinamide. Tartrate salts of the phenyiglycine amides may be broken to

provide the amide, which may be purified as its hydrochloride salt.
in another embodimeht, racemic compounds of the formula C may be resolved via the
selective precipitation of one of the enatiomers as its salt with an optically enriched chiral acid,
30  of which many examples are known in the art, from suitable solvents, e.g. methanol and
~ ethanol. Such optically enriched chiral acids may be naturally occuring or synthetic. The
precipitated sails may be hydrates or solvates.
In & preferred embodiment, (RS)}-N-benzyl-N-methyl-2-phenylglycinamide is treated



free amnes of the formula C. which may be advant ageously | sol ate

- hydrochl oride. In another enbodi nent, where optically erd8 Rémthbeoaptrds C
are preferred, the 20 unwanted enanti omer of the conpound C may be

recycl ed @ gsméeas zation. In a nore preferabl e enbodi mnentectiib®/61876

racem zation is applied to nother liquors fromthe resolutions described
above by refluxing in the .presence of a catal ytic anount of a carbonyl
compound, e.g. 2-chiorobenzal dehyde, thygs allow ng the isolation of second
crops of diastereonerically enriched salts containing the desired

enati oner of A ci nam de
di (o-tol uoylﬁ'tﬁ%q?%ﬂ{aglélfqartg" c'dgrkey) %R&QQ{J Chhngieﬁﬁaatgq %ﬁé D@g@l (laalﬁldyof t he
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te gboglr gf nﬁ 3 bl -anifaéxlre] %oﬁ:e@b me%rrecméu IHPDCH. hip ﬁﬁ%feﬂéfr@dsiﬁne?mfml rhéudng, Cab
u on 1.n sui tabl e
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resolutions. Dynamc resoultrons are novvn In the art ut are consi dered
far fromtr |embaq"m9m-amﬁ¥ berfirokes iyrpyide eptigally epiried freq 3mings; G 6.6 v \henzy-N-

enbodi ment  efetrdi-ppiaaggrilamidephidgramanie sivattpdcotsh) puritett iychadiiegiopaundr  of
for 2. ¢ By PR eh 3t s SR RSkl Sidhy vleerknce BTN bV €5, |

converted t corresgﬁ:
( S) - 4- ph@ny predipition el S nxéi\ﬁmswr?ow@nyieixq'na@-dsoy@rewmg frgg|mixiwesein in t he

art, which, pigpah-3-BeRd RR-tegiéngethen am ne, e.g. N nethyl benzyl am ne. The

9sbl ting MXtUrg L5, Lhen siblected 10, a0 AUUARYEMGLE MR shLBHLLDD (e

(S) - N-benzythe hblmmgeb@stgimmqitglealhaﬂmaue:phm richegahird) ecigerg. (RBM-as-i s or
as a sui t abh&,aq) %ethﬂg-p%ﬁ%@HﬁémlaQQéo-MQogﬁ %mefﬂd ésEﬁ%gérﬂl@Z&ve 20 Al'so

di sclosed is a process f re arln npound
conpri sbs: {ory epiehie ﬁﬂ"eé'h ‘°a '?ﬂﬁrﬁﬂ'&eﬁ?@(teﬂ}é‘@ﬁd éa'Eo?r%éﬁh’éf‘ b@?z“t%@eihﬂr nmula A
and a conpppiylgiciiaridel dibtalloyl)-BAarirate. Breakagh pf thesersalsdetiversoptidaty enritkalg e

between t he ra?rﬂ:‘:le% ffﬂfifo%gﬁ’g(ﬁﬂictmgygegl ne@b&gslg solankPSnJ-gJ H‘é%ﬁm C wherein

R2, R3, Wfi are as osed is a
process forhysioé'ﬁiwdﬁﬁgf &-9c@Erpichenzy-HrmetbylZphanyislyaipmide hydsegtiaridees f ormi ng an
am de |inkage berhmﬁbramssumwwdzeeé o,stiaanyfeardmui eonﬁﬁadsl@ ar%lé’:é’ferréﬂheN and a
compou of th & nt:l‘) erCI,t y R?Hﬁ % yﬁre as defined
e, Eh! saied Fisbtertr o uf Bt Emay s e oS BETFE o i 1 b
wherei n X' prefeigble embodimgrit,die recemization is appligd tb mptieniguens frami therebdlytiagie bet ween
a conpound QfcribdPatidtdEny @fiukingh R Bresence of a catalytic amount of a carbonyl compound,

€.g. 2-chlorobenzaldehyde, thus allowiog the isolation of second crops of diastereomerically

) enriched salts containing the desired enatiomer of compound C, e.g. (S)-N-benzyl-N-methyl-2-

_,) 25  phenylglycinamide di(o-toluoyl)-L-tartrate with 92% d.e. in approximately 50% vyield of the
solute in the initial ethanolic mother liquors. in a still more preferred embodiment, the
catalysed racemization is performed at a suitable temperature and concentration in-situ during
the resoluton in a suitable solvent, prior to the isolation of the first crop of product; this
“dynamic resolution” allows a first crop yield of product to be significantly greater than the 50%

30 available by traditional salt resolutions. Dynamic resoultions are known in the art, but are

considered far from trivial and highly substrate dependant.

In still another embodiment of a process for preparmg an opticaly enriched compound
of formula C, a homochiral- amine acid, e.g. (S)-L-2-phenylglycine, is converted to the
corresponding  N-carboxyanhydride, e.g. (S)<4-phenyl-1,3-oxazolidine-2,5-dione, using

35 methods well known in the art, which, may then be combined an amine, e.g. N-
methylbenzylamine. The resulting mixture is then subjected to an aqueous work-up, providing
the optically enriched aminoamide, e.g. (S)-N-benzyl-N-methyl-2-phenylglycinamide, which

_may be purified as-is or as a suitable salt. |




AB3 ; and a conpound of the fornula C, wherein X1 is S or 0, and (b) -
formi ng an ami de |inkage between the product of step (&8 Rengmbecddound of
the formula C, wherein the conmpound of fornula A and the conpound of

f or mul aywfg @jgg2as defined above. 28 Decenber 2005 WO 03/ @P2336/4:18%
PCT/ 1 B42/ 41876 Al so disclosed is a process for preparing a conpound of
formula 1 b, wherein X is S or 0. which conprises: (a) form ng an am de

Li nkage between a conpound of the forjgula 63 and a conpound of the fornul a
C, and (b) form ng an am de-linkage between the product of step (a) and a.
conpound of the formula A, wherein A B3 and C are as 5 defined above. It
is to be under <t¥uticospdts 3 racespionERarias 2 srpuIdioh fprnma 28¢iBounds di scl osed
herein, icowbtstisng(@l Feniog rgmoamides lindagd betweras cdmpdupd anfi dhe forrnblei A awdirai ed
enbodlnengﬁmgagmsyﬁkmgﬁbgﬁuprecursors or internediates are not limting but
only illustrative. 10 The conpounds of this invention are useful as

MIP/ ApoB i nhibitors. The terns Conpoun%( ) of formula 1". "conpound(s) of.

formul a 1bn, "conpound(s) of Fﬁul \[etc. include a conmpound of
formula 1 (or Ib or 2, respect ly)j as defd ned herein and all of the
enbodi nents, preferred enbodl vwre. lpeer edBgibodi nents, and
partlcularly preferred endidiz § such conpounds, |nclud|ng t he
conpounds naned or 15 exe ®h, each of which is a particularly
preferred enbodi nent of th conpounds defined by the formul as- Reference
to "a conpound of the invention” is nmeant to enconpass any of the -
cgrrpousnds of f afds) amﬂmg 6 Baildl fnkabe @e’méeartmﬂradu& aﬁtebm@%dta%nﬁo@{d%fdefl ned
above n g t i nvention® in
Gonnest | oBe i HRIGL b Bh A RC R 1O yel A RS e i hent s, mor e
preferred enbodlnents or particularly preferred 20 enbodi nents of the
coFPositiﬁBs,,Aﬁé&@ﬁ&&f@a@ﬂﬂmﬁﬂk@ﬁﬂ&h@ﬁcb?@nb@Mﬁﬁhﬁﬂﬂidﬁ&cribﬁddherein. as
wel | as enmbodinments relating to salts, po rphs, sol vates ydr at es,
prodrugs SAEG SW'bqaé’aEim'?/e iﬁ'ﬁ?&qeg’ﬁeﬁéf"ﬁ(}@%‘&h edpmiy: npounds of the

i nventti on, is intended to refer to any of the conpounds of formula I (or
1b or 2 respectlvely) as defined above, Je., to any of the enbodinents,

preferred enbodi nents, nore preferred gridodjinetl or particularly preferred
- 25 enbodi ments of the conpounds, espec]ally the\eonpounds naned or

exenplified herein. Also djigchosed & sal tge pol ynorphs, sol vates and

hydr at es of the conpounds tfje iny as well as toaghe salts.

pol ynor phs, sol vates an hetic precursors of each of

t he conpounds of &gghl SO dlsclosed are pol ynorphs of the
conmpound of for -R8 are as defined above, having an X 30
ray powder diffraction erns substantially the sane as shown in any of
Figures 1, 3. 4, and 5. It is to be understood that some | evel of noise is

i nher ent ioN.Q diffragtlie attern eaks in
i ntensit ;?M;? gé]ﬁp&ggsgﬁs Srd #at‘"'fe"ar °f o% éao@gr@u?{'& YA B ﬂl‘?er'ﬂsd g‘b""ﬁet hods
Also disclosed is a process for preparing a compound of formula 1b

wherein X' is S or O, which comprises: (a) forming an amide linkage between a compound of
15  the formula AB3: '

AB3

and a compound of the fermula €, wherein X' is S or O, and (b) forming an amide finkage
between the product of step-(2) and a compound of the formula C, wherein the compound of
- fermula A and the compound of formula C are as def ned above.




wel | -known in the art. In a.preferred enbodl ment, the conpound is (S)-N-(2
[ benzyl (m et hyl ) am no] - 2- oxo- | 28 December 2005
-phenyl ethyl } - 1-net hyl -5-[4" - (trifluoromethyl )[l , i'-biphenyl]-2- 35

car boxagl@godsskt | ndol e- 2- car boxar ni de and the X—ray powgler. b{,&%%ctlon
pattern is substantially the sanme as that shown in Figure 1.

preferred enbodi nent, the conpound has an X-ray powder diffraction pattern
havi ng peaks at 2-theta val ues substaptially the-same as the 2-theta
values for at |east ten of the peaks of highest intensity in the X-ray
powder diffract 109 Plattern sho I n F| 28 Decenber 2005 WO 03/ 002533
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I nvention. For exanple, pharmaceutically acceptable salts include sodium
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citrate, tartrate, @p ena ,ascor , succl na
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benzenes e nat
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Wi thggar 'e%&:ﬂ&ﬂém loGritls! ¥spREisHRhe BbRpdundd Ritfed JREREMPIRSI RbreilICh sal ts
i ncl ude the 2} g]% rretal or alkaline earth netal salts and particularly,

t he S odi um an salgqu&m tgeaqa{@ polymorphs, solvates and hydrates of the
' compounds of the invention, as well as lo the salts, polymorphs, solvates and hydrates of the

synthelic precursors of each of the compounds of the invention. * Also disclosed are
polymorphs of the compound of formula 1 , wherein R'-R® are as defined above, having an X-
30 ray powder diffraction palterns substantially the same as shown in any of Fi’gures 1, 3, 4, and
5. ltis to be understood thaf some level of noise is inherent in the generation of a diffraction
pattem, i.e., peaks in intensity are to be discriminated from background according to methods
well-known in the art. In a preferred embodiment, the compound is (S)-N-{2-
[benzyl(methylJamino]-2-oxo-1-phenylethyl}- 1-methyl-5-[4"-(lrifluoremethyi)[ 1, 1-biphenyl]-2-
35 carboxamido]-1H-indole-2-carboxamide and the X-ray powder diffraction pattern is
substantialty the same as that shown in Figure 1. in 2 more preferred embodiment, the
~ compound has-an X-ray powder diffraction patiem having peaks at 2-thela values
substantially the same as the 2-theta values for at least ten of the peaks of highest intensity in

the X-ray powder diffraction patternt shown in Figure 1.



This invention al so enconpasses pharmaceutical conpositions containing, and
met hods of 30 treating proliferative di sorders or abnoragibeseider gogsv h

t hrough adm ni stering, prodrugs of conpounds of the invention. Conpounds
of t-he i myverwworsseavi ng free am no, am do, hydroxy or capppxsd2i0887@ OUpPS
can be converted into prodrugs. Prodrugs include conmpounds wherein an

am no acid residue, or a polypeptide chain of two or nore (e.g., two, three
or four) amino acid residues is covalemly joined through an ami de or
ester bond to a free am no, hydroxy or 35 carboxylic acid group of
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the i nvent bt mehics Bidihe e SHAGREP 8SE ki fMicularly, the sodium and potassium salts,
This invention also encompasses pharmaceutical compositions containing, and methods of
30 treating proliferative disorders or abnormal cell growth through administering, prodrugs of
compounds of the invention. Compounds of the invention having free amino, amido, hydroxy or
carboxylic groups can be converted into prodrugs. Predrugs include compounds wheréin an
amino acid residue, or a polypeptide chain of two or more (e.g., two, three or four) amino acid
residues is covalently joined through an amide or ester bond to a free amino, hydroxy or
35  carboxylic acid group of compounds of the invention. The amino acid residues include but are
not limited to the 20 naturally occurring amino acids commonly designated by three letter
symbols and also includes 4-hydroxyproline, hydroxylysine, demosine, isodemosine, 3-
* methylhistidine, norvalin, beta-alanine, gamma-aminobutyric acid, citrulline homocysteine,
homoserine, omnithine and methionine sulfone. Additional types of prodrugs are also



this invention. Typically, the acidic conditions of the gastrointestinal
tract, or enzynes localized in the cells thereof cause 28Ma=deytbeobyns s of
the prodrug, releasing both agents. Certain conpounds of the invention have
asynmetri ov@eiaoess and therefore exist in different enantPiCoymBod/msieor ns.

Al'l optical isoners and stereoisoners of the conpounds of .the 30

I nvention, and m xtures thereof, are considered to be within the scope of
the invention. Wth respect to the conpesnds of the invention, this

i nvention includes the use of a racemate, one or nore enantioneric fornms,
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such 15 as 3H and 34C a%; ncor orated. are use e%Igand/ or substrate

tissue di st PIeBAPTRGALAR 398715 gy boi be = cormppund b EYSEERL 9enemay. | 14C,
| sot opes ar ke gnathénagerit asdfy foptrmileg eg( obesity, bh descritadereinf Sepreapdl.fitpaent and

douter | um | paagret ighRlins RUESIh b Vi chigd R Wl ARBBRGE SXarPlig
from great e¥f ﬂm'tvarﬁ'sm h@'f@@asva'*ﬂbéwrhoaﬂ'c a@&arﬁm BrOYidRS HE5 NEFOPYENBEMBRE - | | T e
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i sotopi cal |y | alpiibif dompaaedés eQfivetidh@ave asymmetric centers and therefore exist in

different enantiomeric forms. All optical isomers and sterecisomers of the compounds of the

‘30  invention, and mixtures thereof, are considered to be within the scope of the invention. With
respect to the compounds of the invention, this invention includes the use of a racemate, one
or more enantiomeric forms, one or more diastereomeric forms, or rhixtures therebf. Some of
the compounds of the invention may also exist as tautomers, including, .g., keto-enal
tautomers. This invention relates to the use of all such tautomers and mixtures thereof.

35 " Furthermore, some compounds may exhibit polymorphism. It is to be understood that
the present invention encompasses any and all racemic, optically-active, polymorphic and
sterecisomeric forms, or mixtures thereof, which form or forms possess propeﬂies useful in

" the treatment of the conditions noted hereinabove, it being well known in the art how to
prepare optically-acfive forms (for example, by resolution of the racemic form by




isotopically | abelled reagent. The follow ng sel ected functional group
definitions and exanpl es thereof are 25 enpl oyed througﬂSd]zEcethmEriZ(Mé:ﬁ ant
speci fication and the appendant clains and are offered b

i | I'YOP4834, and not by linitation The term "al kyl " é%@”?)’é%ﬁ strai ght
and branched chain saturated hydrocarbon groups. Sone exanples of alkyl
groups are nethyl, ethyl, propyl |sopropyl butyl, isobutyl, tert-butyl.
pentyl and hexyl 30 The term' cyc126al kyl" means both strai ght and branched
chain saturated hydrocarbon groups conprising at |east one ring or cyclic
st r uc trenrestalizmtoruadhegpeDbheynitiesie fopeaitifalpdctive statting natyieki y.chddnme exanpl es of
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p:{S pl ;Y toyed throughout the instant specification and-the appendant claims and are offered by
way of illustration, and not by kimitation. ;

The term “alkyl® means both straight and branched chain saturated hydrocarbon
groups. Some examples of alkyl groups are methyl, ethyl, propyl, isopropyl, bulyl, isobutyl,
tert-butyl, pentyl ahd hexyl.

30 The term “cycloalkyl” means both straight and branched chain saturated hydrocarbon
groups ;::Gmprising at least one ring .or cychic structure, and unless otherwise specified, is
monocyclic. Some examples of cycloalkyl groups include cyclopropyl, cyclebutyl, cyclopentyt
and cyclohexyl. Some examples of cycloalkenyl groups include cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyelohexenyl and cycloheptenyl-

': 35 The term “bicycloalkyl” means both straight and branched chain s_atera{ed

| hydrocarbon groups, optionally containing one or more double or ffiple bonds, comprising at
least two rings or cyclic structures, which'.‘—cyclic structures may contain one of-mare common
- carbon atoms, i.e., encompasses bridged bicyclic and spiro-bicyclic groups. Bicycloalkyl groups

preferably contain from 5 to 12 members, more preferably, from 6 to 10 members. Preferably,
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atons. Preferably, 25 the hal oal kyl conprises 1 to 3 halo groups, such as
a hydrocar bon conprising a di chl oronet hyl group, or a nonohal osubstituted
hydr ocarbon. The term "perfluoro", when-28sed in conjunction with a
speci fi ed hydrocarbon group, is neant to include a substituent wherein the
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wherein hanaIkyI fraed®8Boves “An 8xa oxy group is
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by renoval of " ong hydroge suc napht h
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bonded t hr ougghifiedgthggese.t i on, i.e., napt h-1 -yl, napt h-2-yl, napth-3-yl,

napth-4-yl . The ﬁeetwuhauhawr&%eé HereiR e Gh SRE Wihdafed, madhs 4R BMlyher ei n,

unl ess ot herw se i ndicat
group substituted wuth one or more halo groups, on one or more carbon atoms. Preferably,

: ) 25  the haloalkyl comprises 1 to 3 halo groups, such as a hydrocarbon comprising a

dichloromethyl group, or 2 monohalosubstituted hydrocarbon.

The ierm *perfluoro”, when used in conjunction with a specified hydrocarbon group, is
meant lo include a substituent wherein the individual hydrogen atoms thereof are substituted
therefor with fluorine atoms, preferably, wherein all the individual hydrogen atoms thereof are

30 substituted therefor with fluorine. Some examples of perfiuoro groups are trifluoromethyl
(perflucromethyl), pentafluoroethy! (perfluoroethyl) and heptafluoropropyl (perfiuoropropyl).

The term "alkoxycarbonyl® means an alkoxy group attached through a carbonyl group.
Some examples of alkoxycarbonyl groups  are methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl and butoxycarbonyi

a5 The term “atkylthio” means an alkyl group attached through a su!fur atom. Some
examples of alkylthio groups are methylthio, ethyithio, propyithio, isopropylthio, butylthio,
isobutylthio, pentylthio and hexylthio.

The term "alkylamino” means an alkyl group attached through a nitrogen atom,
wherein the nitrogen is unsubstituted, i.e., the group is alkyl-NH-. Some examples of
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groups containing one or nore heteroatons each sel ect edshamniBer 30661d N,
wherein each ring of a heterocyclic group has from3 to 8 atons.
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thioxanyl, piperazinyl, 1,2,3,6-tetrahydropyridinyl, pyrrolinyl, 2H-pyranyt, 4H-pyranyi, 1,4-
dioxanyl, 1,3-dioxolanyl, 1,4-dithianyl, pyrazolinyl, pyrazolidinyl, dihydropyranyl, dihydrothienyi,
30 dihydrofuranyl and imidazolinyl. Other examples of monocyciic heterocyclic groups inciude
azacycloheplane and azacyclooctane. Preferred monocyclic heterocyclic groups are azetidiny,
pyrrolidinyl, piperidinyl and morphelina. Monocyclic heterocyclic groups may be referred to herein |
as "heteromonocyclyl'."
Bicyclic heterocyclic grbups may be referred to herein as “heterobicyclic™ or
35 ‘“heterobicyclyF, both o_f which as used herein mean heterocyclic groups containiﬁg two rings,
and encompass fused-ring bicyclic, bridged bicyclic and spiro-bicyclic groups. Heterobicyclic
groups preferably contain from 5 to 12 members, more preferably, from 6 to 10 members.
~ Preferably, each ring of a heterobicyclic group contains from 3 to 6 members. An example of a
heterobicyclic group is 1,4-dioxaspiro[4.5]decyl. Some other examples of heterobicyclic groups




pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl. thiophenyl (referred to
hereinafter as thienyi"), 15 isoxazofyl, thiazolyl, oxazgelDdcembeotdusazol yl,
pyrrol yl, oxadi azol yt, thiadiazolyl and furazanyl (i.e.,

+2, 5-di sxpe¥asesizyl )  Preferred anong the nonocyci ¢ het er pargbBogrnewps are
thienyl, furyl and pyridinyl. Mre preferred nonocycic heteroaryl groups
are thien-2-yl. fur-2-yl, pyridin-2-yi, pyridin-3-yl, i.e., attached
“through the 2- or 3- carbon, respecti3fely. A particularly preferred
nonocyclic heteroaryl group is pyridyl. The term"pyridyl as used in this
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Supposi tREMble ERBoi@h. maceut i cal conposition may be in unit dosage forms 5
suitable for single adm nistration of precise dosages. The pharnaceuti cal
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1-benzopyranyl, chromanyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and
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The foregoing heterocyclic and heteroanyl groups may be C-attached or N-attached
30 where such is possible. For instanbe, pyrrolyl may be pywol-1-yl (N-attached) or pyrrol-3-yi (C-
.attached). The heterocyclic groups of this invention also include ring systems substituted with
one or miore 6xb moieties. ' '
The term “treating”, as used herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing the disorder or condition to which such
: 35 term applies, or one or more symptoms of such disorder or condifion. The term “&eatment",
as used herein, unless otherwise indicated, refers to the act of treating, as “freating” is defined
immed iately above. '

. Also disclosed is a pharmaceutical composmon comprising a compound o T

-of formula 1 and a phamnaceutically acceptable carrier. The pharmaceutical composition m-ay.




i ngredi ents such as flavorings, binders, excipients and the like. Thus for
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t hat are wehd olherdtherapautic agents, as appropriate. Suitable additives are those well known in the

' art including, but not limited to, antioxidants, antibacterials, surfactants, chelating agents,

sugars, and preservatives. Aqueous compositions of the invention can be administered by

injection, which can be inframuscular, intravenous or preferably subcutaneous. A dose of

30 from about 0.5 pg/Kg/day to about 10 pg/Kg/day, preferably from about 1 Hg/Kg/day to 5
ug/Kg/day, can be used.

Methods of preparing various pharmaceutical compositions with a specific amount of

active compound are known, or will be apparent, to those skilled in this art. For examples, see

. Remingten: The Practice of Pharrnacy, Lippincott Williams and Wilkins, Baltimore MD, 20" ed.
35 2000 |

The compounds of the invention can be administered alone but will generally be
administered in an admixture with suilabie pharmaceutical excipient(s), diluent(s) or carrier
- known in the art and selected with regard to the intended route of administration and standard
~ pharmaceutical practice. If appropriate “auxiliary” agents may also be added, which includes
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controlling the dose to facilitate administration to animal species of different sizes or to
different animal species or breeds, with varying dose requirements. Additionally, the utility of
30 ftavoring/palatability agents and/or texture enhancers in the said forms can promote animal
acceptance and compliance, which can be particularly advantageous when dosing chronically
to animals. '
The compoundé of the invention may also be administered via the parenteral routes.
The term parenteral in this context refers to all routes of drug administration that is not via the
35 oral cavity. Preferably for the compounds of the innovation, parenteral routes may include
topical and transdermal, rectal, vaginal, nasal, inhalation and injectables (i.e., administration
modes that require penetration of the skin barrier via needle and needle-less methods,
including implants and reservoirs). Formulations for these routes of administration may be
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prefemmed embodiments of tablet formulations for the compounds of the invention are shown in
~ Table 10. |
The compositiens of the invention include tablets. In a preferred embodiment, tablets
are manufactured by a process selected from direct compression or a wet, dry or melt
30 granulaiion, melt congealing process and extrusion. In another embodiment, tablet cores of
the compositions of the invention may be mono or m,uiti—'!ayer(s) and _canr be coated with
appropriate overcoats known in thie arl. |
‘Oral iquid forms of the compounds of the invention are preferably soluﬁons, wherein the
aclive compound is fully dissolved. In an embodiment, the solution comprises the active and a
35  pharmaceutically precedented solvents suitable for oraf administration. In a preferred
. embodiment, the solvent is one in which the compounds of the invention show good selubility. 'In
_ a more preferred embodiment, the solution comprises a soi.vent‘selle,cted from polyethiylene
glycol, pofypropylene glycol, edible oils and giyceryl- and glyceride- based syslems. In iore
' preferred embediments.'g_lyoeryd- and glyce'ride- based systems comprise agents selected from
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Captex 355 EP, Crodanol GICIC, or Labrafac CC, triacetin, Capﬁul CMC,

M gyols (812, 829, 840), Labrafil ML944CS, Peceol and M§ 3¢qemt@52005 The
exact conposition of these agents and comrercial sources are shown in

- Tabl e 11WOH49E330| vents usual |y make up the predoni nant PCHBRR{08#60f t he
fornmulation i.e., greater than 50% (by wei ght) and preferably greater than
80% for 5 exanple 95% and nore preferably greater than 99% In preferred
enbodi ments, the solution further cor‘rﬁ?‘l ses an adjuvant or additives. In a
preferred errbodl ment thereof, the additive or adjuvant is a taste-mask
agent, pal dtaglex PPt HP.4qsamol GGG HeipfeedEn iaceli Cprmyl GG Migyela (f1Ri628 |
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at her oscl gpesis, nﬁﬁ&%ea&ﬂotewa qtaeértnga/cendémper %@ iadRE0! 608 A.diabetes.
hypertri gl ycer.i i abet es whi ch npri ses
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ef fective eﬁmﬁmtamtbuna cforgpownghoafd fabr timal &vdntipror idcluding He Osterecisdnegre,0i SOMer ,
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subgroup of the conditions described hereinabove is at eroscler05|s

obesity, IRW@F‘WB‘F"’@%?@F'P)‘P@?rf%{“eri‘?{/ﬁ'@fe'ftr| glyceridemia, hyperlipidenia, and.
di abet es .35 AlA® diickeddas eahethsd ﬁ)hﬁhmmmgbma{easﬁi‘g quIoEBDet es, including

) Lmpai ?L,ea&*aﬁ? i R IR G ndd il ol RGP ESHAREE el ARHILE tggl PR B or ©°

nelll non-1 nsu di abe or
Type | |) sqqrafign m'?t?rfmje@dqcrﬁatsne ampemohemmr@ﬂnd @nt@&)eveworapeats%%e%omau C

co rrpl i cat priMhaceStilly ABeNALIE GRES Rbivat ARAIL AL Aolosk Sk RPRBYIY 2 Hethos AL ar act s.
of treating a condition selected” from atherosclerosis, pancreantls obesity,
hypercholesterolemia, hypertriglyceridemia, hypetlipidemia, and diabetes which comprises

30 administering o an animal in need of such treatment a therapeuticaily effective amount of a
compound of formula 1 (or 1b or 2) or a steredisomer, pharmaceutically acceptable salt or .
solvate thereof. A preferred sdbgroup of the conditions described hereinabove is

' amerosderosis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperfipideria, and
diabetes. |

35 Also disclosed is the treatment of diabetes, including
impaired glucose tolerance, insulin resistance, insulin 'dependent diabetes mellitus (Type ) and
non-insulin dependent diabetes melfitus (NIDDM or Type #l). Also included in the treatment of

"diabetes are the diabetic complications, such as neuropathy, nephropathy, retinopathy or
cataracts. |



28 Decenber 2005 WO 03/002533 . PCTALB02101876 -32 Di abetes can be treated
by adm nistering to an ani mal having di abetes (Type | or28Bgpemb&d2005 nsulin
resi stance. inpa Wed gl ucose tol erance. or any of the diabetic
conpMQa&198H"3 such as neuropat hy. nephropat hy, retlnobﬁfmz@dstﬁataracts a
therapeutically effective amount of a conpound of the present invention.

It is also contenpl ated that di abetes be treated by 5 adm nistering a
compound of the invention along wit##2other agents that can be used to treat
- diabetes. Preferably, the diabetes is Type 11 di abetes. Mire preferably.

t he ani mal |Gatfe@sicarehe teaptad bymdmimistaried &x atbdnymal hivand ddbietss (Type bordlate Al so
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t her apdteeain wphTeat@f f“é‘&?ﬁ% 8 FAIARFS T hgrapg Gre ITMRAE 1 or a
st er eoicsmprind opthapmsneintdantal. | Iyis alse epitabplated thal diatetesdoltreateebt her eof . Al so

di s§| 0S8 8hintsRerify yﬁ?tb%ﬁnmmw.&%hmgmmme%e&@m ca;nb@urgealzu #Bl in need of

such treat nment” ri.ses admnistering to t animal a
t her ap&iEPeies frgferably. é‘?f’c‘f' ez plie H digbetesc Mﬁ’fﬁ)‘ﬁ?fﬁmb'éf““‘f Yrmglisfelinegiven
ster eomsmméferaplnammmmu&m |y accept able salt -or solvate 15 thereof. .in

conbi nati on vm th on a t.s capabl e of treating Type 11
di abet es i nMsp dispgse h”rfﬁ? ﬁ:f%eg all[ di3EEEL id ot

reSEht a8 ve agents that can be used to treat
di abet @dmplirnasdef susl U‘Pﬁ"ﬁe‘&n‘d"?"r@mq“ﬁes %F‘é‘@%‘@(“é thg angrpbpihgrapetdigyn) , GLP- 1
(7487) eﬁmwmonator 9 pdaihouad6f feiftalt fria Serpoidlitder, priatthdRujtamy Ragaad anal ogs.
chl orpregtpam a% tEﬁl i bencl am de, tolbutarnide. tolazarnide.. 20

acet oh&Xam 4& yp| zideO, glinepiride. repaglinide, meglitinide;

‘bi guani des. Alsprdsdigsedrisn. metiphiefifreating MypedLidilretrs m arg@imphtragehéfst s and

:c Im dazglch B&smedl] W@l bfipflee adan&astgafnhgm Be afifki zgll.hérgpédﬁcally bﬁ&&?&ﬂﬁbu{xﬁz ar oxan,
upar o e in secreta es- glitazones:
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a- - gl ugPsiidase inhibitors: acarbo ' se. miglitol, erni glitate, 25

vogl i bose, 637, cam hbose MDL- 73, 945; P-agoni sts: BRL 35135. BRL

37344, Ro '%%"@?Tﬂ""ﬂ@ﬁ"‘@ﬂaf n beyussq tg “?ﬂ'sd‘a‘iﬁﬁ‘%fs'ﬂ% e Egd st bi t or s:
" L- 386, 88@8Bgs | (el d-ysBroe linsain). @efnﬂs(? BN inadnexgpirdnbind bBSP-11 y (7AiM

fenfl uwiadlRaanda®dbshds: cM@’Bn%g%ﬁieanghb\éﬁaQrdem toﬁeam.o%xe&,[a(zsmae

Na | i vanO) -and per oxovanadj um conpl exes.,, arnylin -anta onists; gluc-agon
ag P8 ?amgﬁumge&bj@q&wwﬂﬁl frRaghnde. s‘@?ﬁéﬁf“&%t Bpg "E‘Rj‘é’"?“"
anti | i gaedfyrtriin; tagenins azmn@agbmm CanaQTﬁﬁzdi;ne&Chmjagl@éie %@l&%,d&ﬂ@ﬂd@' ycogen

phOSpg%%XJagigfanloQQn li)llu arffa{negth%r snsgl thgc:??( g ﬁgu s F]lodlmde XQ1?66 (9? 385 and Vo

96139 onte I'n compi na ounds™ i nvention
are praipioie, @@Qbiéﬂﬂat eeng8pzane n-toghpzened Mﬁ'égﬂﬂnﬁl @8L4$@5} d@ﬁi)l‘”ﬁ!iftl on of

agent $,@&alkn .rmuaqremﬁ@&re&eﬁloﬁs ad@wssdagéma#s@&e acBlodQe Hhigitdi OsGdudes, @ met hod
of treating obesity in a whi 35 conprises adm ni sterin to an

arP malvogifosse MPLHS. 6-c¢l>fs"*t“9'@3§?ré‘ﬂ@‘--§ﬁ 9é$ f ragenits: fHud? 1367 BBR 37344,
16-8714, ICl D7114, CL 316,243; phosptiodiestierase inhibitors: {-386,398; lipid-lowering

agents: benfluorex; antiobesity agents: fenfluramine and od?s’tat-; vanadate and vanadium
complexes (e.g. Naglivan®) and peroxovanadium complexes; amylin antagonists; glucagon
_antagonists; gluconeogenesis inhibitors; somatostatin . analegs; antilipolytic agents: nicotinic
30 -_acid. acipimaox, WAG'9-94; and glycogen phosphorylase inhibitors, such as those disclosed in
WO 96/39385 and WO 96/39384. Afso contemplated in combination with compounds of the
fnvention are pramlintide acetate (Symlin™) and nateglinide. Any combination of ageﬁ(s can
"be adminislered. as desecribed above.
_ Also disclosed is a method of treating ol_)esity in a mammal which
35  comprises administering to an animal in need of such treatment an effective amount of an
intestinal-MTP-selective compound, wherein the ED,s of the compound for the inhibition of
~ intestinal fat absorption is at least 5-foid fower than the Eﬂzs of the compound for the lowering
of serum triglycerides. In an embodiment, the ED s for the inhibition of intestinal fat absamption
is at least 10-fold.lower than the £Dys of the compound for the lowering of serum triglycerides.




I nte.stinal-MP-setective conpound, wherein the ED25. of the conpound for
the inhibition of intestinal fat absorption is at | easg8Deceintet Z088r t han
t he ED25 of the compound for the.lowering. qf sierumtriglycerides. In an
ernbodi N@rg ¢3/402€33ED2, ~ for the inhibition of intestinal (BET/EHIFEi on i sat
| east 1.0-fold -lower than the ED2s of the compound for the | owering of
serum t 6gl yceri des. 28 Decenber 2005 WO 03/002533 PCT/1B02101876 -33 In
ahot her enbodi nent, the conpound exhi bizgBs an ED25 for the inhibition of
intestinal fat absorption which is at |east 50-fold | ower than the ED25 of
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a corrpoundis'ﬁfhf I‘%ﬂﬂéﬁf?ﬁfgataeé?ff?ﬁﬁqflal‘@'fr&?@éﬂ"ag?sew@ (‘ff')rr'f%zi ERG9 * 7Y (R pr esent
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: Qt ﬁ?}%)”a' WP_a%%ay?S%ré%‘%d%%%%Qﬂ@ bét .t@sazo%gmm%dﬂfat Ifagv {.?&lg)fcdpbble vher e!sn Cl)-(B

P,
R5 and RQﬂmaeurblﬁt"FP qffectiReqesF §f qa?@wgﬂunﬁ‘m"efhb"@af%ﬁh'?%ﬁﬂ‘ﬁé’%‘a“ pr ‘*E’B"e o
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H or nmeth éOC .C6) al kyl or benzyl, wherein the benzyt is '
optlonallig’ygl%’é?sef'mvga W th (Cl-06)al kyl or (G, -C5)alkoxy. The cggounds of
this invention lrmawabeula@e@refpﬁe@@ﬁ]beﬁmewoﬁ“wtﬁ‘ﬁ'"ﬁlt se"i?ﬂéﬁ

agent s, %ﬁh‘imnta G anklﬁ‘é 18, Bbin mienwnf]r’gge@ exitsC(HRu M agenire ai ng;)gdﬂ or for
exanmpl e, ¢ ero & nhi bi ro i on

N nh:TEI t or St Redgelds &f i8¢ goxrﬁk?ﬁ?' rgd’ y;@égfgﬁgbﬁp%bgégq JSK/G Cg)(,[&t%synt hase
J i nhi bps or 2 thMGpdStisn wadOEL, as™ ge (-Celatiory &8 jisomh of ‘ﬁﬁf‘!ﬂlaﬂéﬁs is PRI bi t or s;
bile acidgg %ﬁ%rélﬁ%sbeﬂxp]@%cﬁéﬂy &Jﬁ%tﬁéé fftolc,-ahaey Bt (CUT ikl bi t Or's; ACAT

|nh|b|tors ene s etase I'nhibitors, ion-exch ange resin ther
anti - oxi dants The compounds of this invention may be used i Co ctiori  wili  other

pharmaceutical agents, inciuding other lipid lowering agents. Such agents include,. for
example, cholesterol biosynthesis inhibitors and cholesterol absorption inhibitors, especially
36  HMG-CoA reductase inhibitors and HMG-CoA synthase anhib:tors HMG-CoA reduclase gene
expression inhibitors; CETP inhibitors; bile acid sequestrants; fi brates chofesterof absorption
inhibitors; ACAT inhibitors, squalene synthetase inhibitors, ion-exchange resins, anti-oxidants
and niacin. In combination therapy treatment, the compounds of the instant invention and the
other drug therapies may be administered to animals (e.g. humans) by conventional methods.
as Also disclosed is a niethod of treating atherosclerosis; panéreaﬁtis secondary to _
hypertriglyceridemia; hyperglycemia. (1) by causing a reduced absorptjbn of dietary fat through
MTP inhibition, (2) by IoWering trigiycerides through MTP inhibition or {3) by decreasing the
absorption of free fatty acids ihrough MTP inhibition; in an animal in need of treatment thereof,




and niacin. In conbination therapy treatnment, the conpounds of the instant
i nvention and the other drug therapies nay be adm ni st es@dctmbanionsl s

- (e-g. humans) by conventional methods. 35 Also disclosed is a nmethod of
treati WO&/MSHscl erosis; pancreatitis secondary to hypBcTABYYEHr i deni a,
hyperglycem a. (1) by causi ng a reduced absorption of dietary fat through
MIP inhibition, (2) by lowering triglycerides through MIP inhibition or (3)
by decreasing t he absorption of freed4-atty acids through MIP inhibition;
in an animal in need of treatnment thereof, 28 Decenber 2005 WD 03/002533
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i nhi bitors are skilled in the art and are described, for
exanpl e, in PEresfp @ﬂ'ﬁﬁ@@B@PSOWHT ot And eheletterskebiPsYRINGTE STNbHR e
enpl @y ed dgascribdifin 8@giIHRebirbRIAOARTioh4l ctzdt&terﬁlmmbmpmnl istibibherampowasptese of the

I nstant. venlon Theterml-vgf} itor refers to a
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 Enzynol offfe™s B %@' ‘BY Fees or aet'rc’gnce’édr 'clim? eregoe) ZY%E vari ety
of tP@seA teonpbmicdsidas sata@wmmbm HMEe@@% f,fé’sldﬁ%ﬁ Suetbiahibitipn e Pat :

3 23|1 93§eté&rht%d r@!aldﬁ,%,p&w& <Rl er\’(HeCéﬂt %&gage.@?tbxéwna&laﬁ@éﬁt(@g lméu{oaé of ence)
i'scl oses certain o) i sol ate after j

m croor gﬁ?ﬁ@ﬁﬁo%ﬂgﬁbl ﬂg %155* @ﬂe ’E’eﬁ\‘j &éﬁ’écleél‘f'tleﬂs er§iﬂ'¥h a‘éa"Ftéfv%fs?’ﬁﬁ n.

Al so, U &Gmgddatds de. de&pmbd 84 rdferaecedi Begykiokelow FS.WAStC NG, 54, 281r93B y (the
i ncor pOf&Léf&Lu%yfm&%ﬂ inc %&&E@E@éfé&d&{@&di&seg@éﬁa‘f drab%mgf;somgd

af orement1 one oun suc Sl nvast a t1onal Pat . No.

4, 795 072l CHIAIRTSS SRS BISTHEIATNG (9 dIoCIRF ASEREUY SHEh B%‘W?Wer ence)
di scl osemiss,ars. a0 NoRsi vey @k diBcksuRSer wigHis dferdbly in@RioRdidd by feforénsey , U. S.
Pat No. discloses synthetic derivatives of the aforementioned compaounds, such as simvastatin.
Addit—ionally; U.S. Pat. No. 4,739,073 (the disclosure of which is hereby incorporated by
reference) discloses certain substituted indoles, such as fluvastatin. Further, U.S. Pat. No.
30 4,346,227 (the disclosure of which fs hereby incorporated by reference) discioses ML-2368
derivatives, such as pravastatin. In additon, EP 491,226 teaches certain
pyridyldinydroxyheptenoic acids, such as rivastatin. Afso, U.S. Pat. No. 4,647,576 (the
disclosure of which Is hereby incorporated by reference) discloses certain 6-{2-(substituted-
pyrroH-yi)aikyl]-pyran-Zones such as atorvastatin. Othef HMG-CoA reductase inhibilors wili
35 ‘be known fo those skilled in the art.
Any HMG-CoA synthase inhibitor may be used as the second compound in the
combination therapy aspect of this invention. The term HMG-CoA synthase inhibitor refers to
' é compound which inhibits the biosynthesis of hydroxymethyiglutaryl-coenzyme A from acetyl-
coenzyme A and acetoacetyl-coenzyme A, catalyzed by the enzyme HMG-CoA synthase.'
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Any compound having activity as a CETP inhibitor can serve as the second
compound in the combination therapy aspect of the instant invention. The term CETP inhibitor
refers to compounds which inhibit the cholesteryl ester transfer protein (CETP) mediated

30 transport of various cholesteryl esters and triglycerides from high density lipoprotein (HDL) to
low density lipoprotein (LDL) and very low density lipoprolein (VLDL). A variety of these
compounds are described and referenced hereinbelow however other CETP inhibitors will be
known io those skilled in the art U.S. Pal. No. 5,512,548 (lhe disclosure of which is
incorporated herein by reference) discloses certain polypeptide derivatives having activity as

35 CETP inhibitors, while certain CETP-inhibitory rosenonolactone derivatives and phosphate-
containing analogs of cholesteryl ester are disclosed in J. Anfibiot., 1996; 43(8): 815-816, and
Bioorg. Med. Chem. Lett; 1996; 6: 1951-1954, respectively.

Any ACAT inhibitor can serve as the second compound in the combination therapy
aspect of this invention. The term ACAT inhibitor refers to co_mpounds which inhibit the
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anti-obesity agent is selectk

i nhibitor selected fromthe group con5|st|ng of (i) BM5-197636, al so known
as 9-[4-[4-(2,3- 20 dihydro-I-oxo-1 28 December 2005

H i soi ndolyw pi peridi nyl ] butylj-Npropyl-9Hfl uoren m de;
(ii) BM S 2%8%’0%28—33 al so known as %&l&%w%g

2-[1- (3, 3-di phenyl propyl) - 4- pi peri di nyl]-2, 3- d| hydro-1 Hi soi ndol -1 - one;
and (iii) BMS 201038, also known as 9-[4. 4 [2-(4 trifluoronethyl phenyl

) benzoyl am no] piperid in-l-yi)butyl]-N-2,2,2-trifluoroethyl)-9H fl uorene-9-
car boxam de; and the pharmaceutically acceptable salts of (i), (ii) and
(iti). I'n another 25 enbodir he anti-obesity agent is selected from

the agents disclosed in Eyr at n apﬁl i cation publ igcati on Nos. 0 584
tt di sl osE Certai n conpounds
805 310023? PCH 02/ 01876 -38 Obi

446 A2 and 0 643 057 Al,
of the fornmulas 30 28 Dec
which have utility as inhibitors of MIP, wherein thhe ubstipyents listed in
formula Obi are as defi nedkii IO 643 057 AI | R*anot her EﬂbOdlﬂEnt t he
o th eRts disclosed in European

pat ent application publicai 1 d99 439 A2, which discloses certain
conmpounds of the fornmula CF ; droisoquinoIin-6-yI)-anide and
4' -trifluoronethyl - blphenyl 2-carboxylic acid-(2-(2- acetyl am

i noethyl)-1, 2, 3, 4-t et rahydr oi soqui nol i n-6-yl)-am de. Methods for preparing
t he above agents are publicly available; for exanple, phenterm ne may be

brepared as wighGie\ifhy ol iphioiors SRS Wnblin 1 <8R il RILEATIORE 00 D€

wherein t- in_ fornul def’

e
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e group clnrsigetts dgcioded4 Edrbdehh pélémrépﬁdaéﬁlonlﬁbﬂﬁbéﬁﬂxyhos?‘l 986 B0, Which _
aci d- (2- but yls, éseg,cgna%%ﬁg%%g H?n? U S. Patent No. 4,929, 629 orlistat
at

may be prepare 4 598 089; fenfluram ne and

dexfenfl uram ne nmay be preparged as described in U S. Patent No. 3,198, 834,
bronocriptine-may be preparedq-as described in U S Patent Nos. 3,752,814
and 3,752,888; and the subs ted am no pyridines |listed above may be
prepared as described in nternational Publication No. WD 96135671,

t he di scl osure of each of thes . t-ONs i s ei n incorporated by
reference. It will be appreci|at ef e dkilled in the art that certain
conpounds of the instant igf > atai n an

asymetrical |l y-substituted pon Ht om and accordingly may exist in,
and/ or be isolated in, opticCs Iy active and racem c forns. Furtherm)re
sonme conpounds may exhibit polynorphism It is to be understood that the

present 1 NYGRLLPNinSOHRIERSESs @f¥ed as in EP 1099 439 A2,
Preferred compounds of those disclosed in 1 099 439 A2 are compounds selected
10  from the group consisting of 4'-trifluoromethyi-biphenyl-2-carboxylic acid-(2-butyl-1,2,3,4-

) tetrahydroisoquinolin-6-yl)-amide and  4"trifluoromethyl-biphenyl-2-carboxylic  acid-(2-(2-

acetylaminoethyi)-1,2,3,4-tetrahydroisoquinolin-6-y}-amide.
Methods for preparing the abiove agents are publicly available; for example,
phentermine may be prepared as described in U.S. Patent No. 2,408,345; sibutramine may be
15  prepared as in U.S. Patent No. 4,929,629; orlistat may be prepared as in U.S. Patent No.
4,598,089, fenfluramine and dexfenfluramine may be prepared as described in U.S. Patent
No. 3,198,834; bromocriptine may be prepared as described in U.S. Patent Nos. 3,752,814
~and 3,752,888; and the substituted amino pyridines listed above may be prepared as
described in PCT International Publication No. WO 96/35671; the disclosure of each of these

20  publications is herein incorporated by reference.

it will be appreciated by those skilled in the art that certain compounds of the instant
invention may contain an asymmetrically-substituted carbon atom and accordingly may exist
in, and/or be isofated in, 'optically-active and racemic forms. Furthermore, some compounds
may exhibit polymorphism. It is to be understood that the present invention encompasses any
25  and all racemic, optically-active, polymorphic and stereoisomeric forms, or mixtures thereof,




25 and all racemc, optically-active, polynorphic and stereoisoneric forns,
~or m xtures thereof, 28 Decenber 2005 WO 03/ 002533 PCTI [280%®@14®2620089 whi ch
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chiral stationary phase) and how to determ ne efficacy for the treatnent of
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-40- Bri ef @es;nnfplptaﬂdn'"éﬂfamiavﬁxﬁgsleq:l woisle are siisRded Ha  Rx§mRHYp SRpripiting

di ffracti ongpBddiren® oPthednventtil ¢h@ferr@rcsafr@wfﬂdaf foanoma A", “Sontfoubdhef foinulaeg,”
conpound_desc

t | t
o P e B baed S e A P A e hlin SRRl Sl oA 01
Si enens D50&fitomssesdmadbiion mrlelegﬁtg’logieisqnphqn@,ﬁg@ cpmpeunds allgy thej eppbodigrepts,

anbi ent t ENphefe ﬁ'&&‘éﬂﬂmdlﬁlegﬂériﬁorg p%hé?l‘é@ eltnB@dlrﬁ&ﬁé%ﬁoﬁnaﬂfculbhﬁﬁr@ﬁhe@&ﬁbm&t@f
preferred Foron tle ?d I n Exanpl e 44 by

di fferenti aff "é%‘%?ﬁ‘ﬁ?q’?ﬂs @5!‘“’8‘??%%”5'? 9“"%%"!9&’5?3?‘%' 4%%8 C, peak height,
3.8001 mW peak area 108.368 mJ; Delta H 37.485 J/g; Onset 133.524C. The
anal ysi s was perforned under nitrogen gas flow, after holding at 40C for 1
m nute, heating from40.00C to 200.00C at a rate of 20C/ m nute. The sanple
size was 2.891 ng. 15 Figure 3 shows the X-ray powder diffraction pattern
of a sanple of preferred FormB of the title conpound described in Exanple
44. Detailed conditions for the preparation of the sanple are provided in
Exanple 44. The pattern was obtained on a Sienmens (c)5000, Cu anode,

vari able slit, range 2-55, step size: 0.02; anbient tenperature. 20 Figure
4 shows the X—ray powder diffraction pattern of a sanple of preferred Form
G of the title conpound described in Exanple 44. Detailed conditions for
-the preparation of the sanple are provided in Exanple 44. The pattern was
obtai ned on a Sienmens D5000, Cu anode, variable slit, range 2-55, step
size: 0.02; anbient tenperature. 25 Figure 5 shows t he X-ray powder
diffraction pattern of a sanple of preferred FormF



of the title conpound described in Exanple 44. Detailed conditions for the
preparation of the sanple are provided in Exanple 44. TédDgrember 200as
obtained on a Sienmens D5000, Cu anode, variable slit, range 2-55, step
size: 0.0WO@BRIZEP tenperature. 30 Figure 6 shows the X- (PGI/IBOXMRLSTS
diffraction pattern of a sanple of the internmediate conpound

1-Methyl -5-[4"-(trifluoronmethyl)[ 1,1 -bi phenyl]-2-carboxam do]-1

H i'ndol e- 2- carboxylic acid potassium saf®- 2.6 hydrate, prepared in Exanple
44 step (d) alternative C. Detailed conditions for the preparation of the
sanpl e are provided in Exanple 44. The pattern was obtai ned on a Sienens
D5000, Cu anode, variable slit, ) p_size: 0.02; 35 anbient
tenperature. 28 Decenber 2005 W "t B02/ 01876 -41 Detail ed
Description of thl_e | nyventi on The follow ng exanples illustrate the

conposi tions and FEYRJIFEOGY the Kgeypowdersira ?f'{/%ﬁ‘itﬂ"d’ﬁasqr'ﬁplﬁgfpf‘%fﬁ'@éFBW'd’ér st ood
that the5pr efthettitle norapriund dedcebedan Examplet 4dDétailed keenditipRCiof the prédrgtioh 9f thef t he
Exanpl es pr iR i j | n conmon
chemi cal ggh?%%egﬁhgﬁéd' %‘Iﬁ]‘é‘%}% ﬁ(lg%é&%ﬁh%g g‘rﬁ%‘rﬁ’gé;lrg't %)T%er e %ﬁg 2 been

enpl oyed V\/maE‘PFel MeTaigSiit, 1BOe B8P 18{pP)size . 02; ?@P’WI‘?’“P@EE@C (et hyl acetate); Bn
(benzyl); THF (tetrahydrofuran); DVMF (dinethylformamde); BOC

tert-butyl
(11"~ ai ot ! a0y 7 P R Bl ol oefieg e 4 gl e
(di i sopf@py Femraund desasibed iNExample #4 bwfferaraiet $ognning ahlorimBinBAhe Ak is 144.068
(diisobutyl at; Lﬁébk\lﬂa'gﬁ}yglsbﬂ%w B&ﬁm&é {0¥ BB Doy RY%Y. a@é _,,94 ?%ep i um

hexaf | uorop os%ﬁaa} % l@ Di et hyl _azodi car boxyl at e cetyl eq.
‘(dqui val ent Y Wi PE ﬁ%\é’%ﬁe‘ “NPE‘E‘E‘ on B e Raldi %‘e“q ¢ deri fminute,

chr omat ogr amehaymg frdrh @0.001T 10 2089@T at & RiteOSRRLATIMMBIRY JThe $dMphSsizeQl-8 2180k 713,
specified, "water in the foI | om ng descriptions neans water which is
dei oni zed (al so known as "dem neralized") or of higher purity, e.g.,

dei oni zZ¥d 15 di sFiguredashows tei Xoray pevdengifachionpatiemtaf bisedpleat peferréd Bdrarmbl y

al | materi adfsnedtiel cob\%o@‘fd tﬁatscrtb@él%t E)HﬁlBle 4 Qgﬁﬂedﬂaﬁdit%ﬂmm% f-au&%ﬂh'% al, 2

and 3 are npst, conveni S enpl oyl ng procedures anal ogous
0"t hose. kB, Fro eV o 3Pl e T Pt e Btied 8‘?130?'9"1@5@5089 Cu
conpounds. drgeésybdable sit, vags 2656, dtep sizeh@0Zrmmbleatiempeatofe. conmpounds of fornul a
12 20 and 3 as defined in detail hereinabove are provided as further

featur of thedj__nventl on and are illustrated by the foll ow ng procedures
in whi R the nedrP¥ig8 sBPWHBR&rRLPIwEr ¢iffestioqhatiera o Hianipeldreferrstfome@® unl ess
ot herw se @fitheititic edmpdond pbeibedin Bxenblods. Détailt P tbﬁ@fcﬁ&%ﬂéﬁm &tfind he

present i ”‘éﬁrﬂblb%e%?o&%ﬁ 'Eteﬁﬁp@%ehﬂé %ﬁ{ S rPLQY °t9§9‘?-,db$;e§ %ﬁrﬁe%ésogq bel ow and

the description that "o n W se
i ndi cat ed, aE%ﬂ?sY?’taB'@ﬁ!'ts’q}ge 2-55, steprizs; 0. ambignt teruperamrez and Z2 are as
defi ned above

) 25 Figure 5 shows the X-ray powder diffraction pattern of a sample of preferred Form F
of the title compound described in Example 44. Detailed conditions for the preparation of the
sample are provided in Example 44, The pattern was obtained on a Siemens D5000, Cu
anode, varieb!e slit, range 2-55, step size: 0.02; ambient temperature.

30 Figure 6 shows the X-ray powder diffraction pattern of a sample of the intermediate
compound 1-Methyl-5-[4'-(trifluoromethyi)[1,1-biphenyl}-2-carboxamido]-1H-indole-2-
carboxylic acid potassium sait 2.6 hydrate, prepared in Example 44 step (d) altemative C.
Detailed conditions for the preparation of the sample are provided in Example 44. The pattern
was obtained on a Siemens D5000, Cu anode, variable slit, range 2-55, step size: 0.02:

35 ambient temperaiure. ' |



*will be appreciated

“

The conpounds of fornmulas 1, 2 and 3 are generally prepared by formng

am de |inkages between the groups A. B and C shown in T&derembeePel
wherein in conpounds of formula 1, Bis Bl; in corrpounds of formula 2, B
is 132; anWOG8¥¥hounds of formula 3, Bis B3; wherein LPCYVEBOOMAS hoxylic
acid or an activated formthereof as described further below, 30 and the
am de |inkages are fornmed between the L° group of A and the am no group
-NHR9, and between the L' group of B anff*the anine -NH. R5 of C,
respectively It will be appreciated by those of skill in the art that
there are many wel | - known net hodPetwilediDeseription of thedivehtionkages, and that it

is generally not 'THP%IB@H e‘!&é’lﬁ;ﬁ& ﬂmtﬂ@ hb%ﬂﬂ@satlo%s féhﬁ”i%@th&dé of the%r@&nt' t
ose of Il 1n the art that B and

g are either MVERHIRr El’sé%/ P?/“'@S’S%%mah‘ﬁ? gregsnt @aw“%'a&m Ymifgd t‘i)ihgﬁﬁ?‘grt‘f ‘@Eﬂ""ng

material s andfmeEkmniﬁesmvmbdmm wel | -known in the art, as well as by the

et nods agd pr oceRHNge ARAEh DRl hR: cBlin %% ’chQrQBQOLéH&jls?rogéaUEfi sing

the group A Wierein are comver ¢l a
aval | abl e, eal@prewatlgnsoar'gh:g:fﬁpy@:aﬁrgm| hape geqaruemployed which include: Me (methyi) Et

b g met Ihyl ) b@rm)meny (ewayr &betayel) hBh (B&vizgl), et (t@irar(yarbfuféné,ommnmnlnwaoanamlde) g
| en car iti.on an
by Phemyt car LRI s A%kclcahlnf 5 skkBlpg BATEG S5 Y3 B bl o

bi pyridyl ( X(methanesfenyiRimesy); @EA ddiisprreryiaiuiamins); afRA diriBupreasgliti pgidk iBAned.
Conpoundsy Or.%z(ﬂabﬁmﬂuﬁm&ﬁe reaﬁhb . for rrﬁ_‘,ércfpr om thﬁé-ﬂﬁo}iduﬁdlﬁids nﬁe‘:m

DI oyt oMt e o ne s T

by the netho
 dadi | y prepevedef plase)c oifber dhigh | perfaminten Diquid ptieorpatogiapky)nddC  (Inelayem t he

car banoy| ”Déh?&rﬂatmgmksk %thteﬂ-ﬁé’éeR%:eE’iﬁéd’V@@éler‘ ﬂ#th@%iﬂﬂ?ﬁ?‘ &é‘scﬁ;ﬁnbﬁk Rlestip Of

the phenylglyciné an he am ne ¢ rocedures for formng
each of t hes¥tgighds deigniged (AlsoRpwas |dﬁ1?5'§@gzeﬁé 'Fig'f“ﬁ@Hﬁ't&-reeg -FRY8ed i n
detai | hbiél owdistillddeor Seloniveziomiiplyadistifieal water. Mefonzbig ell encterjalsasill bé of ar least LISPE hods
of form ng the,.conmpounds of fornulas 1 ,.2 and 3 using the synthetic

precursors scussed above. 10 Table 1 ABC R2)n , N | L "i31" HN(, s
R1R The compounds of formula 1, 2 and 3 are most conveniently synthesized by

employing procedures analogous to those known in the chemical arts for the production of
similar compounds. Exemplary processes for the manufacture of compounds of formula 1 2
20  and 3 as defined in detait hereinabove are provided as further features of the invention and
are illustrated by the following procedures in which the meanings of generic radicals are as
previously defined unless otherwise gualified. Examples of methods of preparing compounds
of the present invention as described herein are provided by Schemes 1-3 below and the
description that follows. In the following Schemes, unless otherwise indicated, substituents R'
D) 25 -R™R°-R° L, X 2" and Z* are as defined above.

The compounds of formulas 1, 2 and 3 are generally prepared by forming amide
linkages between the groups A, B and C shown in Table 1 below, wherein in compounds of
formula 1, B is B1; in compounds of fbrmula 2, B is B2; and in compounds of formula 3, B is
B3; wherein L® is a carboxylic acid or an activated form thereof as described further below,

30  and the amide linkages are formed between the L° group of A and the amino group -NHR®,
and between the L® group of B and the amine -NHR® of C, respectively It will be appreciated
by those of skill in the art that there are many well-known methods of forming amide linkages,
and that it is generally not important which amide linkage is formed first. Also, it will be
appreciated by those of skill .in the art that the groups A, B and C are either commercially

- 35 available or can readily be prepared using materials and methods which are weli-known in the

" art, as well as by the methods and procedures described herein. For example, compounds

comprising the group A wherein X is C{R®) and R' is phenyl are commercially available, e.g.,

- 2-biphenylcarboxylic acid, 4'-(methyl)-2-biphenylcarboxylic acid and 4'-(triflucromethyi)-2-
biphenylcarboxylic acid. in addition, numerous pyridyl-phenyl (X is N and R' is phenyl) and |
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bipyridyl {X is N and R" is pyridyl) compounds are also readily obtained. Compounds of
group B are readily formed from commercially available indoles (81, B2) , benzo[b}furans (B3)
or benzo[bjthiophenes (B3), as well as by the methods and procedures described herein.
Compounds of group C are readily prepared from commercially available phenyl glycines,
wherein the carbamoyl moiety C(.O)NRﬁR7 is formed between the carboxylic acid group of the
phenylglycine and the amine NR°R”. Exemplary procedures for forming each of these groups
and the amide linkages between them are provided in detail below. The Schemes which follow
provide examples of various methods of forming the compounds of formulas 1, 2 and 3 using
the synthetic precursors discussed above.

>
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1,1 -carbonyldiimdazole ("M")

" base. An exanpl e of

28 Decenber 2005 WO 03/002533 PCT/ 1B02/ 01876 -46 Schene 1 illustrates a
met hod for preparing a conpound . of forrmula 1 which anpméaﬁmm#eamﬁing a
conmpound of the fornmula AB1, with an am ne of the formula C or,

reacting aWOIM98EM¥e of the fornula A with an amine of the r@rlmwalszglc
where Lc is a carboxylic acid, preferably, -an activated carboxylic acid.
In both cases, a conmpound of 5 fornula 1 is prepared by the formation of
an am de |inkage. Activated carboxylic atrds of the conmpound of fornmula A
and ABl1 are readily fornmed by conventional neans, for exanple, wherein -L
is -COOH, by reacting the free acid with a carbodllnlde e.g.

1- ( 3-di net hyl am nopr opyl ) - 3- ethylcgéggglunlde hydr.ochl ori de ( EDC ) or

) used, may advant ageously be
pol ymer - bound, as 10 disclosed in U S. Patent No. 5,416,193. Preferably,
the am de |inkage reaqglon IS c--$yeq¢but in the p

fesefce of a suitable
sujtabl e basé flor use in the, T Imr eaction is a
i megpol ystyrene. :

pol ymer bound am as rN bound nor phol

Preferably, the i s & : yt \kn the presence of an al cohol e.g.,
a Cl-¢4 alc 5 anol , propanol {sgppopanol ,

n- but anol or t-but . Alfernatively, the 15 carbﬁxy i ¢ acid may be

activated by conversion to'its corregpondi ng acid chl oryge’y e.g.,
treatment with oxalyl chloride in nmethylene chloride in the presence of a
catal ytic amount of DMF. Conpounds A, C, ABl and B1C, and their synthetic
precursors and |nterned|§b$s are each readily prepareg@ using well-known

;n%thods for the formati omof am de |inkages, and also by the nethods

di‘scl osed herein. 20 Another exanple of}a method for form ng the am de
Ilnkage between AB1 and C, fromthe cofrpound ABI where Lc is a carboxylic
acid, is by conbining A81, C, and PyBro (about I eq) in nethylene
chloride, followed by the addition of diisopropylethylamne (2-3 eq) and
stirring at roomtenperature from about .30 mi,nute 2?4 hours. The sol vent
may be evaporated and the gt oduct pur:ﬁhedﬁby TLQ {1 ash chr omat ogr aphy
using ethyl acetate / 25 lhexame as t e|L%I NGy SO F Still ,another
exanpl e of a method foreg ' e N nka

0 is a carboxyliqrig s p-tHe_acik 31) with
N, O di net hyl hydroxyla ' hydrpch g de~g ? ﬁy.'oP in methyl ene
chloride followed by addition ofR® diisopropyl ethylam ng

39d stirring for
several hours. The resulting N, O dinethyl h&ﬁroxy m de § of the acid is
purified by flash chromatography and then treated with DIBAL in THE to
yield the corresponding al dehyde. (i.¢g., Lc is C(OH). The AB1 al dehyde is
then suspended in nethylene chloride with C and acetic acid, and after
stirring for about 30 m nutes, NaB(OAg)3H and chl orof orm are added and the
conmpound of fornmula 1 purified fromth organic |ayer, e.g., by flash

shr omat ogr aphy using met hanol / chl oroform 35 The method il teq in
heme 1 conprising reactipgg a conpound of the (ROy nu a A (Rijy ne of
the formula SIC is advant ageous in the util'i zatli on f adi of A
.groups,
R") o * HT a °
9
R 3 e NRR’




i.e., phenyl or pyridyl carboxylic acids as in Schene 1, or other
carboxylic acids. In this case, a conpound of formula 2£8Desemben2dsd or
formula 2 nmay be fornmed between a conmpound of the fornula B1C and a A
group or dYﬂé?"”‘l?Wboxyl ic acid, by reacting A or the other PECIRD2AMEG a 28
Decenber 2005 WO 03/002533 PCT/ DB02/ 01876 -47 m xture conprising Bl C, EDC
and DVAP in nethyl ene chloride, preferably at room tenperature, followed .

|

by addi'ti on of N, N-di met hyl et hyl enedi anmi %, and subsequent. purification of
t he conpound of forrmula 1. Schene 2 illustrates a- method of preparing
conmpounds of formula AB 1 _ In Scheme 5 2, a conpound of formula Ais

reacted with a 5-am no- or 6-amno- indole of fornula 131, wherein Le is a
carboxylic acid ester to formthe coBsbeme2ABl-e, foll owed by hydrolysis of -
Le to formthe conpound AB, hearing a carboxylic .ﬁﬁd ©oup Lc, which as
descri bed above may be usedRin the nethod of Schene ™ directly or in the
formof an activated acid qusly be - COOR,

- - _- x - “ - .
wherein Rd is a (C -Cb) gn?up orga su it aﬂgon 10 thereon;
preferably Rd is netthy yI- nore prefer // Wiere -Lc is e.qg.,
-0001, i.e., an acid chlokrde, the reaction gfet and 81 may be

carried out in nethylene chloride and pyridine or, in gspreferred

enbodi ment, as described in Exanple 44. 661-e may be hydrolysed (or
otherw se deprotected) to foorm AB1 by pny conventiongy neans, e.g., by
addi ti on of aqueous LiOH to a solution|of the conpou n THE and net hanol ,
or, in a 15 preferred enbodi nent, as scribed in Exanple 44, wherein the
compound ABI has advantageous filtration properties, for exanple where Lc
ig -COOH and acidification is Egﬁforned at(réj evpted tenperature, and
preferably where L is -COX cr st%5lizing =s"a12.5 nol e hydrate. Stil
anot her enbodi nent of a procg f maki a._CoNpound of the formula 1 20
wherein R40 is of the fom 3. Api-£hi s process,

an am de linkage is for A?Bl erein A is anal ogous to §
the group R except that R7 iS7 e.g.g? acety a thioester as exenplified |
by a conpound such as acetylsalicoylchloride. Ingthis process, a conpound |

of the formula AV is fornmed anal ogously to the process shown in Schene 2,
by adding to a m xture conprising abopit 1 equivalent of Bl (ester form
i.e. having 25 "Le" at the 2-position) and diisopropylethylamne (2 eq) in
met hyl ene chl ori de, about one equivajent of A, followed by hydrol ysis of
the ester group Le of A 81 to produce a carboxylic acid group Lc and
(preferably as part of the sangssstep) hydr@fysi g*of the acetyl group of A
to forman alcohol. The al cohpl/g¢id A Bl i'S then reacted with C as’
descri bed above, in the sgnge [pf PyF¢ﬁ' LONproduce a ABi;

hydr oxy-substituted c 2 2 group 30 may then be

Q 5V | al &g OH. Conpounds of fornula A

re well-known, and are readily obtagghed Tommencially or prepared from

cbmerci al ly avail abl e bi phenyl, bipyridyl or pgenyl-pyridyl conpounds




- a suitable solvent, - e.g.,IDVFj] may be treateg

13 akyl or al koxyal kyl and
[

substituted with at | east a carboxylic acid group or having at |east one
substituent susceptible to derivatization to a carboxylZB@eaentegPTmm.
Exanpl es of suitable groups A and nethods for 35 preparing them nay be
found in, Woos/enzaispl e, U.S. Patent No. 6,121,283, which iBCHEBWINI876
incorporated by reference inits entirety. A particularly preferred group
of formula Ais 4'- (tritluoronethyl)-2-biphenylcarboxylic acid, which is
comercial ly avail abl e; other A groups #Pe conmercially available or
readily prepared.fromcomercially avail abl e anal ogues by neans which are
wel I -known in the art. 28 Decenber 2005 WO 03/002533 PCT/ 1, B0O2/ 01876 -48
Conmpounds of fornula Bl are readily §ﬂ§§§ﬂed fromwell -known or

- commercially available indoles, e.g., 5-nitro or

6-ni tro-indol e-2-carboxylic acid ethyl ester ("the ingole ester"). To
prepare a group 61 wherei nA®4 Os al kyl or al kox alky Qﬁe indole ester in
one equi val ent of

sodi um hydride, foll owedgby=gddigi on*of SHA ss of al kyl

i odi de or al koxyal kyl i o ‘e.g., nmethyl iothe fedon@{ﬁﬁT met hyl
ether, ethyl iodide, 2-ioddgpropane, etc., follomed bws quenching with acid,
e.g., HCl, and suitable is%!ation tolyDiAd the al kyl org,al koxyal kyl |ndoIe
ester. Alternatively the al Kyl ating agefH.Clypay be an al Kyl sul fonate ester,
e.g. nmethyl tosylate, and the base may be a inorganic salt, e.g. potassium
carbonate, and the product pr,ovided by an apprgpriate |solat|on such as 10
described in Exanple 44. In gnot her , a group Bl whereln R4

R4 Y | epdf ed by expg\sé ng
mrercial ly avail abl e 5-ni

or Eﬁ i_ng (f/ba\rboxyl"rv acid to

anal ogous conditions with agjusted stoiCH ndependently, or after
al kyl ation of the indole ester, a conpound 131RWherein R3 is hal ogen,
i.e., chloro, brono or iodo, may be pnepared by treating the indole ester
with a N 15 hal osuccinim de in a suifabldeysivent, e.g., THE, followed by
neutralization and isolation. After hgl ogenati on and/or ; ation (or
al koxyal kyl ati on) the 5- |t 0 or 6-nitroggroup of any o resul ting
i ndol e ‘esters (i. R or halo and RAG s i ndependen H, al kyl or
al koxyal kyl') may then 2% r--uced ye
Ni ckel in a suitable entN—E 0 anol to yield the
6-am no- indol e esterl Abtematively e ni t9% 20 groupHmay e hydr ogenat ed
catal ytically over pal adi um based catalg%ts e.g. pall agt umngir’ car bon.
Alternatively, the nitro grog&¥nay be hydrogenated catalytically over
pal | adi um based catal ysts. ernativiely, the nitro group @ay be subjected
to catalytic transfer hydrogenation si ng pal
non- gasseous hydrogen source, e.g., ayalt of
such as ammoni umfomate,ogroléowed by an approp

he] 5- ami ng<_ or /6 a no’

um based catal ysts and a

mne with formc acid

i solation, such 25 as

i ndol e esters 1LI may

aci ds, e g.

no oN 63fam no-ind sters may

be retained in solutlo- use directly |n t hgs f ol\jrOM? Ng sy st ep.
R’

R'—OH I

rR'C 4
0. O R o
/00
N o 1b
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The 5-am no- or 6-am no- indole ester may then be reacted with a conpound
of 30 fornmula-A as in Schene 2 to formthe conpound ABE3d)eoaidbee?fP5R9 i s
hydrogen. The am de nitrogen of ABl-e , is optionally al kyaated, e.g., free
radi cal mHM8HUEIBn is used to produce RO = nethyl, pref GCaBBY2/ISIOr €
hydrol ysis of the carboxylic acid ester to the corresponding 2- carboxylic
acid or activated acid formof the conpound of fornula Bl used as in Schene
1. ‘Conpounds of formula 62 are readily rﬁe'epared fromwel | -known or
commercially 35 available indoles, e.g., 5-nitro or

6- ni t.ro-i ndol e- 1-56kasg d Hustretes Go methndd®r efepednonal conownd of férmnlar b adiichy
prepared by compeibes EadtigtecdmpobiOernd RaIe MeA Wit #NShike BFIBYornlR @TRGFSSeS
descri bed above for |inki n? 1?}% t? A Sﬁ"%ﬁ%'anﬁﬁg ConBou ds of forimula B3 -
are al so re&HMP HPEPROFEY oF g dorTq Ay N Gingothile Qg ﬁéa\y’ﬁ?rled'bl"’ea

i ndol es, e. garbolimadid, preferably.nan mdiveted zefhordin -aid c anlbetty kasesasicdmpdine ofici d i s
first 285Deqkmngn isiReparddBy AR/ 100<mapofdn HRRRANKGE/6 - 49 esterified, and then -

the nitro group iis reduced to an am ne, both using conventional neans as
descri bed her ei nAAAY F3[BOXYHR 2p's| of HieLomwonigiohoaERuIAA asd AB]freyeediviigmad a
conpound of by Eawenibra! mears; €or leeartdple,ywHepsimad isUSDOH, b Geaplir@CtAs Hes asl@ i 4 bed
herein for Linpki t q_A ): © forul re
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“ Stilt another example of a method for forming the amide linkage between AB1 and C,
where L° is a carboxylic acid, is to first combine the acid (AB1) with N,O-dimethyl
hydroxylamine hydrochloride salt and PyBroP in methylene chloride followed by addition of
diisopropylethylamine and stirring for several hours. The resulting N,O-dimethyl hydroxyamide

30  of the acid is purified by flash chromatography and then treated with DIBAL in THF to yield the

""" corresponding aldehyde (ie., L is C(O)H). The AB31 aldehyde is then suspended in

- methylehe chloride with C and acefic acid, and after stiring for about 30 minutes,
NaB(OAc);H and chloroform are added and the compound of formula 1 purified from the

- organic layer, e.g., by flash chromatography using methanol/chioroform.
35 The method illustrated in Scheme 1 comprising reacting & compound of the formula A
with an amine of the formula B1C is advantageous in the utilization of a library of A groups,
i.e., phenyl or pyridyl carboxylic acids as in Scheme 1, or other carboxylic acids. In this case,
a compound of formula 1, formula 1b or formula 2 may be formed between a compound of the

formula B1C and a A group or other carboxylic acid, by reacting A or the other acid with a




25 N-protected precursor. The preferred solid formof the product Cis
characterized by the XRD (X-ray diffraction) data showi8 PecEatbee2Qd5 as
descri bed bel ow. Table 12 shows 2-theta values for a simulated X-ray powder
di ffracti omopapéxsn the internmedi ate conmpound PCT/IB02/01876

(S) - N-benzyi - N-net hyl - 2- phenyl gl yci nani de hydrochl ori de nonohydrate
described in Exanple 44 step (e). The data was sinulated using prinary data
30 -obt ai ned by single crystal X-ray diffraction. 2-theta angles and
relative intensities were cal cul ated--frdfithe si ngl e crystal structure

using the "Diffraction-Crystal” nodul e ! evision no. 99.0102] of Cerius2
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5. 673100. 0025. 6549 Saigme)2 #euates 82@“819912 pregarin@ c8ABRAIsAE REMVI6 AB184h Scheme

13. 3548. 19g5. 363%0&1@0&13 of &IRulf 2R rétRd- iR alftamifo-26 B%nqg&:ﬁ%w formé.lla B1,

44.25 16. 66816. 53f 27. §
i? ggi’g géigg %g:% 9;? alcgrbZé |§ aci %s%gr tc? fgrm the gomp%und AB1-e, followed by hydroly5|s of L®

to form the compound AB, bearing a carboxylic acid group L%, which as described above may
be used in the method of Scheme 1 directly or in the form of an activated acid. The group L*
may advantageously be -COOR®, wherein R%is a (C,-Cg) alkyl group or a substituted variation
10 thereon; preferably Ris methyl or ethyl, more preferably ethyl. Where -L®is e.g., -COCI|, i.e.,
an acid chloride, the reaction between A and B1 may be carried out in methylene chloride and
pyridine or, in a preferred embodiment, as described in Example 44. AB1i-e may be
hydrolysed {or otherwise deprotected) to form AB1 by any conventional means, e.g., by
addition of aqueous LiOH to a solution of the compound in THF and methanol, or, in a
16  preferred embodiment, as described in Example 44, wherein the compound AB71 has
advantageous filtration properties, for example where L° is -COOH and acidification is
performed at elevated temperature, and preferably where L® is ~COOQK" crystallizing as a 2.5

-mole hydrate.
Still another embodiment of a process for making a compound of the formula 1

20  wherein R" is of the formula ~OR" is shown in Scheme 3. In this process, an amide linkage

is formed between A'B1 and C, wherein A’ is analogous to the group R except that R' is,

e.g., acetyl or a thioester as exemplified by a compound such as acetylsalicoylchloride. In this

process, a compound of the formula A'B1 is formed analogously to the process shown in

L = Scheme 2, by adding to a mixture comprising about 1 equivalent of B1 (ester form, i.e. having

E ) 25 ‘L™ at the 2-position) and diisopropylethylamine (2 eq) in methylene chloride, about one

equivalent of A', followed by hydrolysis of the ester group Le of A'B1 to produce a carboxylic

acid group L and (preferably as part of the same step) hydrolysis of the acetyl group of A’ to

form an alcohol. The alcohoifacid A'B1 is then reacted with C as described above, in the

_ presence of PyBroP to produce a hydroxy-substituted compound A'B1C whose hydroxyi group
30 may then be converted to OR" by reaction with an alcohol RVOH.

Compounds of formula A are well-known and are readily obtained commercially or
prepared from commercially available biphenyl, bipyridyl or phenyl-pyridyl compounds
substituted with at least a carboxylic acid group or having at least one substituent susceptible
to derivatization to a carboxylic acid group. Exar_nples of suitable groups A and methods for

35 preparing them may be found in, for example, U.S. Patent No. 6,121,283, which is herein
incorporated by reference in its entirety. A particularly preferred group of formula A is 4'-
(trirﬂuoromethyl)«z-biphenylcarboxylic acid. which is commercially available; other A groups are
commercially available or readily prepared from commercially available analogues by means
which are well-known in the art.
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described in Example 44. In yet another embodiment, a group B1 wherein R' is akyl or
. alkoxyalkyl and L® = R*, may be prepared by exposing commercially available 5-nitro or 6-
{-w) nitro-indole-2-carboxylic acid to analogous conditions with adjusted stoichiometry.

Independently, or after alkylation of the indole ester, a compound B1 wherein R® is

halogén, i.e., chioro, bromo or iodo, may be prepared by treating the indole ester with a N-
15 halosuccinimide in a suitable solvent, e.g., THF, followed by neutralization and isclation.

After halogenation and/or alkylation (or alkoxyalkylation) the S-nitro or 6-nitro group of
any of the resulting indole esters (i.e., R® is H or halo and R is independently H, alkyl or
atkoxyalkyl) may then be reduced, e.g., with hydrazine hydrate and Raney Nickel in a suitable
solvent, e.g., methanol to yield the 5-amino- or 6-amino- indole ester. Alternatively, the nitro

20 -group may be hydrogenated catalytically over palladium based catalysts, e.g. paliadium on
carbon. Alternatively, the nitro group may be hydrogenated catalytically over palladium based
catalysts. Alternatively, the nitro group may be subjected to catalytic fransfer hydrogenation
using palladium based catalysts and a non-gasseous hydrogen source, e.g., a salt of an

. amine with formic acid such as ammonium fomate, followed by an appropriate isolation, such

) 25  as described in Example 44. The 5-amino- or 6-amino- indole esters B1 may advantageously
be isolated as their salts with strong acids, e.g. hydrochioric acid. Altematively the 5-amino or
6-amino-indole esters may be retained in solution for use directly in the following synthetic
step.

The 5-amino- or 6-amino- indole ester may then be reacted with a compound of

. 30 formula‘A as in Scheme 2 to form the compound AB1-e, wherein R? is hydrogen. The amide
nitrogen of AB1-e , is optionally alk&lated. e.g., free radical methyiation ié u.se.d“ Eo produce R*
= methyl, preferably before hydrolysis of the carboxylic acid ester to the corresponding 2-
carboxylic acid or activated acid form of the compound of formula B1 used as in Scheme 1.

Compounds of formula B2 are readily prepared from well-known or commercially

35 available indoles, e.g., S-nitro or 6-nitro-indole-1-acetic acid. Compounds of formula 2 are
then readily prepared by forming amide linkages between A, B2 and C using the processes

~ described above for linking B1 to A (or A’y and C. .

Compounds of formula B3 are also readily prepared from well-known or commercially

available indoles, e.g., 5-nitro or 6-nitro-benzofuran-2-carboxylic acid. The acid is first
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wi th di(o-toluoyl )-L-tartari c acid in a suitable solvent to provide the

di (o-tolusybpsbezsagtrate) salt. Tartrate salts of the phepgrgbymigs am des
15 may be broken to provide the am de, which may be purified as its
hydrochloride salt. In still another embodi ment of a process for preparing
a conpound of formula C, commercially ayailable (RS)-DL-2-phenylglycine is
converted to (RS)-4-phenyl-1,3- oxazolidihe-2,5-dione using methods well
known in the art, which, anal ogous to the above exa I.S hen conbi ned
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enriched chl‘i!ea?f’r tur y oc urrng or
precipitatedesalts may be hydrates or sol vates. Breakage of these salts
delivers optically enriched free am nes of the fornula C, which may be
purified as-is or as a suitable sal S|n9 suitable solvents. In a
preferred enbodi nent, (RS)-N- benzyl {R),- 2- phenyl gl yci nam de (10. 0g)
was 30 treated with di(o-toluoyi)- artaric acgd (15.2g) in nethanol
(167m) at 20C. The precipitatedes thg salt was filtered and washed with
im@t hanol , then dried providing hzyl - N- net hyl - 2- phenyl gl yci nam de
di (o-tol uoyI )-L-tartrate (11.73g, 46.6% with 92.7%l.e. (chiral HPLC). This
material (1.00g) was reslurried in hot nethanol (8.8m ) to provide
(S)-N-benzyl -N-nmet hyl -2 28 Decenber 2005 WO 03/002533 PCT/| B02/ 01876 -52
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butoxycarbonyi-protected, After purification, the phenylglycine amide is deprotected, e.g., by

addition of concentrated hydrochloric acid, and the monohydrate crystalfine form of the

product precipitated by the addition of tert-butyl methyl ether and seeding, followed by washing

with tert-butyl methyl ether and drying to yield the product C with higher optical purity than its

25 N-protected precursor. The preferred solid form of the product C is characterized by the XRD

es of

{X-ray diffraction) data shown in Table 12, as described below.

Table 12 shows 2-theta values for a simulated X-ray powder diffraction pattern the
intermediate compound {S)-N-benzyl-N-methyi-2-phenyiglycinamide hydrochloride
monohydrate described in Example 44 step (e). The data was simulated usi'ng primary data

‘30  obtained by singfe crystal X-ray diffraction.

2-theta angles and relative intensities were calculated-from the single crystal structure
using the “Diffraction-Crystal” module [revision no. 98.0102] of Cerius2 [version 4.2 Mat. Sci._}.
Pertinent simulation parameters were: ‘
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resolutions described in the precedi ng enbodi nents, by (a) optionally
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appropriate volume of water is then added, and the enul sion forned by
vortexing and briefly sonicating. Hanster |iquid diet (Z5ilsmember ZEH39)
(dose vol unme 0.5m 125g body weight) is 15 prepared by adding (for every 10
m. needed)WR.03/0025a%s |iquid diet powder, 10 nL water and SPCT/BOL/OISA6 | €S
glycerol -3Htriol eate (Amersham TRA191) to a | aboratory bl ender. The

m xture is then blended at high speed for approximately 1 m nute. The
liquid diet is stored at 4C until wuse. ganple tubes are wei ghed (Fal con
15ml pol ypropyl ene conical). Three mlliliters of 20 2.5N KOH is then
added to eaGh-type—rFoltow avernHghi—fasti ng, each nouse is dosed (see
above vol unrg)a‘gﬁt h %g‘% o'%p%q?nd fo‘*wowed I mredi ately by liquid diet.
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cont ai ni ng'iﬁ?' i ?Ere tthen pl aced in a y5C water bath for 1.5 -- 2
hours. Fol I owi ng saponification, the tubes are vortexed and 20011L
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DPM i s cal cmhabmhmmamewagmldgmaﬁw tosated twith ftiflosTodaetic axibandduatiedsia® iDecenber
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bol us recovered fromthe intestine (percent recovery) = total DPM bol us
count. - PerROERHINCEEBWEry from each test group = average of percent
recovery from eamtsaltSfmselpsmylgtyn‘heamiﬂeh-ay be)mepmfedr eguby ts«aauﬂ'g)theemiﬁareg.ef ficacy

of test COW@@#&; AN Bg;hea,@bﬁﬁgmﬂ@ (o AR Pidrfdflc bild itk e
e (averag erce t tri eri reco perc una sor _
remai ni ng | rsolvens to provide the o-toluoyi) -L-tartrate) sa!t rate salts of the phenyiglycine amldes

15  may be broken to provide the amide, which may be purified as its hydrochloride salt.

In still another embodiment of & process for preparing a compound of formula C,

commercially available (RS)-DL-2-phenyiglycine is converted to (RS)-4-phenyi-1,3-
- ' oxazolidine-2,5-dione using methods well known in the art, which, analogous to the above
) examples, is then combined with commercially available N-methylbenzylamine. The resulting
20  mixture is then subjected to an agueous work-up, providing the phenyiglycinamide, which may
be purified as its hydrochloride salt as described.

In another embodiment, racemic compounds of the formula C may be resolved via the
selective precipitation of one of the enantiomers as its salt with an optically enriched chiral
aéid. of which many examples are known in the art, from suitable solvents, e.g. methanol and

25 ethanol. Such optically enriched chiral acids may be naturally occuring or synthetic. The
precipitated salts may be hydrates or solvates. Breakage of these salts delivers optically
enriched free amines of the formula C, which may be purified as-is or as a suitable salts using
suitable solvents.

in a preferred embodiment, (RS)-N-benzyl-N-methyl-2-phenylglycinamide (10.0g) was

30 treated with di(o-toluoyl)-L-tartaric acid (15.2g) in methancl {167mL) at 20°C. The precipitated
the salt was filtered and washed with methanol, then dried providing {S)-N-benzyl-N-methyi-2-
phenylglycinamide di(o-tofuoyl)-L-tartrate (11.73g, 46.6%) with 92.7%d.e. (chiral HPLC). This
material {1.00g) was resiurried in hot methanol (8.8mi} to provide (S)-N-benzyl-N-methyl-2-




10 intestine) of the vehicle control group is adjusted to equal 0% and the
(average) percent recovery of the conpound control gro®® Peceadiengf@d to
equal 100% The sanme cal culations are applied to the percent recovery

val ues obwaimedsBdr test conmpounds and an adj usted percenPCTABOBMETSy | S
obtained (% recovery of the test sanple - %recovery of vehicle control
group / (% recovery of positive control group - % recovery of vehicle
control group)). An ED2Z is then 15 calgpl ated by plotting a graph of

- conpound concentration vs. adjusted percent recovery. Serumtriglyceride
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on a Agil ematammamaggrys performed at a suitable temperature and concentration in-situ during
25  the resoiuton in a suitable solvent, prior io the isolation of the first crop of product; this
“dynamic resolution” allows a first crop yield of product to be significantly greater than the 50%
available by traditional salt resolutions. Dynamic resouitions are known in the art, but suitable
conditions are generally highly substrate-dependent.
In still another embodiment of a process for preparing an opticaly enriched compound
30  of formula C, commercially available homochiral {(S)-L-2-phenyiglycine is converted 1o (S)4-
phenyi-1,3-oxazolidine-2,5-dione using methods well known in the art, which, may then be
combined with commercially available N-methylbenzylamine. The resulting mixture is then
subjected to an aqueous work-up, providing the phenylglycinamide, e.g. (S)-N-benzyl-N-
methyl-2-phenylglycinamide with 43% e.e. in 48% yield, which may be purified as its
356  hydrochioride salt as described, or di{o-toluoyl)-L-tartrate salt.

Biological Assays

The selectivity of the apo B secretion/MTP inhibitors was determined by the following
protocols. '




10 15 Exanpl es Exanple 1
(S)-1-Ethyl -5-[(4'-trifluoronethyl -bi phenyl - 2- car bonyl ) -28Persmber 2005

H-i ndol e- 2- carboxylic acid (2- [benzyl (nethyl)am no]-2-oxo- 1-phenyl et hyl)
am de: (aWQOoEHMFE3 5-nitro-1 Hindol e-2-carboxylic acid ePdJ/Bexa1876-

5-Ni tro- | Hindol e- 2- carboxylic acid ethyl ester (5g, 21.3 nol) was

di ssolved in DVF (50nL). The reaction m xture was cooled to 0C. Sodi um
hydride (1.02. 25.5 mol, 60%in mneraksoil) was added to the above
solution in portions over 10 m nutes. The m xture was 20 stirred at room
tenperature for 30 mnutes. Ethyl iodide (6.5g, 42 mmol) was added to the

above sol ut | Rrgubgﬂn‘#oftfgl%bgcﬁ@%' on m xture was stirred overnight. Ethanol
a

- (30nL) wa tion mxture and the nm xture was, poured into
col d wat er (800 niigalthy femate Gidenipr (dades Riveaweighing Br40aemR uron i@ on and
used direct | ympibycdes tessiubjectad THadmite &re hbred m[ghﬂupsf df C@RinisRINd4r®gaging( &n)d are

" 5-Am no- l et n%we%ﬁ%cklg%l?efg %e%%rsoglzl( lto testl% Hrc? %]r rasteg ?\Fe?ﬂ?lg% s-lt;ggrfte

1-et hyl - Prear I'c ac

step (a) wa@'oendg@dp%dnqrmtatmv&acmrmnerlt@mumypfcalfv@psnstpa $E}GPum hydr OXI de

(1.14g) and amnrmstfcaﬁmh@.s(p%f&zgyprﬁade%mmlpbwa@emgmége:du mddaragabove

solution. The m X {91{0#%32&? ﬂ%ﬂ cﬁn gy 3 KA 0tflo

mxture was PHBHPLE-H Y Weight} d?gerﬁﬁ A a‘@ﬁ?%"%‘fotf\%" Y9 %Cr ed of f

t hr ough Cel i Miglyol B2 (208).\Grernaphas( St itfsterd 75 &n appeptate tiymecefMiglee! isTirsé  cr ude

30 prodygt %e@fostﬁeotleé’i%gmbcfbng'%Bkﬁ%@@éﬁoﬁﬂgxlﬁkély @rﬂﬂui@.’aﬁm%é’“ th NaHCG3

(150 mM x 2). The organic was col |l ected drled% 3)] a‘H?eu

evapor at ed. Wﬁ@pﬁ?%&%“'ﬁ?f&ﬂaﬂﬂﬁrs’s agded; 30 dhe ViR AeRVBITRXED R RIBYISFSY. rni sh

ithe desi r ed apprgiiaté volubhas of Vol is tieh)added, and the emulsron formed by vortexing and briefly

1- Et hyl - % mﬁ%{n f | uor onet hyl - bi phenyl - 2- car bonyl ) - am no] - 1Hi ndol e-2-carb
aC|

oxylic ester. 28 Decenber 2005 WO 03/ 002533 PCT/ | B02/ 01876 -56
4' ~Trifl uoronet hﬁaﬂﬁfeﬁwﬁtﬁa iS50y B9) ddoge volume)-TligSe bty 9usigh®is) and

bet2 gyl 1 |5) n |ptdpareg];y Edinyc( e eveey e D axadet 2. Bgrals Rjuid ylet gder, 10 LRGN and 5 dded
mro wer e al a e
to the abov ém%ot):&n yceYO?-q-{- nole ((1%[99 \jog }911}!; ggb&?gp b%l-.ugﬁ?ﬁé ,},

ture oom ature for 5
mi nut es. Py Breoleiidedsddigh zmeeTmbl)nxmelyadUe\de {Toe liduid d@b@&@r@cﬁtmq Umll in 5 one
portion. Thgsggeaction mxture was stirred for another 3 hours. The

precipitate was filtered off _ and washed with cold DCM to provide }he title
conpound (4. 5g, gmgl%tub% al)e weighed (Faicon 15ml polypropylene conical). Thr e milliliters o

1- Et hyl 26- [ @4N-HOH klthearaaeeittdgdehtistgheny| - 2- car bonyl ) - ami no] - 1Hi ndol e- 2-car b

oxylic acid.
1-Et hyI B-[(4' -t rFIQI][om 8overm{;ht fastrB%; eﬁch cng;us& is dos%j (see, ':Bbove volu es) m_h ieséol e-2-carb

oxyl i ¢ aci deomppugd mweésm@ﬁd'ftaiygg lquyi rftasitiye (M@wa@a@atm fobie¥g g 110 ni,
1011) . Li t hhegauivysbnes lgdﬂpsf@élﬁ&ld)@'r@h@ludeﬁ irb@hch 3fsay, NIAY skinWRSorawkd @thbm t he

above mi xt utrjoesed-gbeery gd e |n orém Itocgetérren?n%lthe s(ajchwty of the initial bolus.

) 25 At two hours post dose the mice are euthanized by carbon dioxide inhalation, the
abdominal 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 a 75°C water bath for 1.5 ~ 2 hours.
Foliowing saponification, the tubes are vortexed and 200pl saponate placed in a 20mL liquid
30  scintillation vial. Samples are decolorized (for 30 minutes) by adding 200pL of 30% (wl_w)
hydrogen peroxide. Each sample is neutralized by the addition of 200uL of 3N HCL. Ten
milliliters of Ready Safe® (Beckman) liquid scintillation fiuid are added and the samples were
counted on a Beckman Couller LS 6500 scintillation system.
The calculations are carried out as follows:
35 - weight of saponate = weight of tube (KOH + intestine) - weight of empty tube
- saponate fraction = 0.22/ saponate 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




was heated to reflux overnight. The solvent was renoved under reduced
pressure and the residue was dissolved in HO (500 nl) .28MPrcestien2P@n was
acidified with 6N HCl to pH2. The solid was collected by filtration and
dried und®O 03462383 (4. 0g, 94.5% . 15 (e) PCT/IB02/01876
(S)-(Benzyl car banoyl - phenyl - et hyl )-carbam c acid tert-butyl ester.
(S)-tert-Butoxycarbonyl am no- phenyl -acetic acid (1.00g, 4 nmol) was

di ssolved in DCM (15 nlL). Benzyl am ne ($4-428g, 4 nmol) and DI EA(O. 65g,
5mmol ) were added to the above mixture. The mixture which resulted was
stirred at room tgnmgiAlidise for a few mnutes. PyBroP(2.10g, 4.5 mml) was
added to the abO\fe sol ution in one E)ortlon and the 20 reaction m xture was
stirred over nighthe o egels srovRiediamdraaiesting Rrret eevedeite 258 m)  and
washed wi t h NaHCoBug&@OntnlLx2, sat.). The organic |ayer was collected and
dried (Na2SO4) ﬁ@ﬂy_ e. The
crude product mg&g%r{tj&??&gdfyﬁéag rotn%t gr%%ﬁaégtg gﬁeﬁéeg'gl gg\%nﬂ%ﬁg%ﬁred
product P0.859, BUE: (f) (S)-2-Am no- N benzyl - 2- phenyl - acet ani de

hydrochl ori de. 25 (S)-(Benzyl carbanoyl - phenyl - net hyl ) -carbam c acid
tert-butyl 2.50mmol) was dissolved in HG | dioxane(10 mi,
4.0M. The mﬁé?iogv?/g%&js' |rred at roomtenperature overnight. The

vol ati | es wer gocemnpareefiicasr oitest e@meﬂsmreg@mrf@ intestipgl &t iabizorptise istalsiipted.

product i nTﬁB{a\FHrdngdelrdéﬁt HigiRleRde ré&:)very (percent unabsorbed and remammg in the
(S)-1-E amno 1H-|ndole 2-

30 car bi)(i]yl 1n@st&é ] "132’ e']i lﬂg géVP'a?ﬁqlﬁ& dﬂ‘Pﬁ’E (53/3‘1”6}1%%%"&1‘%]@'39@ gerce

_1 Et hy! - 5- [ edoveryof thé campmnest évpirol lgiaph isregluste teedueiDYe: iné semje dildulatishs laes- 2- car b
Lokylic aci dadkﬁéd(?éﬂe R&céanEEQ\le}y\%mg soRinerr OVt %%%@E)&'\A g&&fipeﬁgﬁt am de

hydr ochl ori é{g % wer e co ined In Dl EA
(1.1 nL) wal€ceRispPlamed e respsied! tsitsst sprarle pyaiesprentef yetigle controfrepd (% was
added to thecoaérpu@oaitmetoomm! proupA & rpanviry ofvehibieacolfrol girotip))r An Bib Bhnenas

result t rified by
HPLC 1 o ur aicaed BEFefe Bah b corliaind Ol Blot W S AN EL Ul 16 B
mn.; Mal. W. (calc) 674.7;, M5 (found) 675.2. 28 Decenber 2005 WD

03/ 002533 -gedunDidiide@@AbRkRd6 Exanples 2 - 24 were prepared sinmlarly to the

above exanpl e.
(4'-trifluoronet ea'ﬁ??%’?ag%%%rﬁ%g 5"“855’8 i WMB%) QJQ@ ‘Eq)"rﬂS"VSE%ﬁp of BL.
| n Exanpl egmgloyepiesigstisubctsRbheaniek &7 h@@gémmumd 10 inlstandérdcegjeg aod weret o

whi ch tbey a||o'i,eaioeacatrﬁa@ecieed1ecv%pbmo$€ot&§1ﬁgl M&E% ia%%@&aﬁgmma 5925% |T2re| J to

benzylatlon of . the ind rL T‘F%%E nE] erforne
Exanpl e 1, PEFEre g™ p?ﬂrlt"ttﬁf NG ] F"}}Gm&' Wﬁ’é‘?"y"?‘NﬂB P 9 ®iceomerci al |y
avai |l abl e or r e#bt test conppad es(brejenablgpmﬂémg poslder ika@ess ivial. Thedaing. Tabl e 2

cF3 soiution (0.250mif25g body weight) administered by oral gavage consists of an emulsion of
7 Miglyol 812 {40%), Cremaphor (10%), Water {50%). An appropriate volume of Miglyol is first
) ' 25  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 then added and the emulsion formed by vortexing and briefly
sonicating.

Following overnight fasting, each mouse is dosed (see above volumes) with test

30 compound At Thour post dose the mice are euthanized by carbon dioxide inhalation and
blood collected for triglyceride quantitation.

| Serum triglyceride values are quantitated using a colorimetric endpoint assay (Wako
Triglyceride E kit # 432-4021) on a Spectra Max 250 plate reader with Softmax Pro software.
All sampies are run in duplicate. :

35 For comparison of triglyceride values, the percent change from control is calculated.
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
EDj5 value is then calculated by plotting a graph of compound concentration versus percent
change from control, |




C 10 4 0 i HNRGR7 i Exam O eR4R61R7I (mol. calc)l(found)i (mm

2Met hyl H4- Met hoxy- benzyl 690. 729691. 215. 98 _ 28 December 2005
3Propyl Met hyl Benzyl 702. 783703. 220. 797 4Pr opyl HBut yl 654. 739655. 218. 478
5pr opyl Metwig loBoeapBH68. 766669. 221. 237 PCT/IB02/01876

6Pr opyl Mor phol i n-4-yl 668. 722669. 216. 102 7HEt hyl Et hyl 612. 658613. 215. 158

8Et hyl HI sopr opyl net hyl 640. 712641. 217. 318

9Et-hyl Met hyl Benzyi 688. 756689. 219. 712 10Etgayl Met hyl Propyl 640. 712641. 218. 505
11Et hyl Pyrrolidin-1-yi 638.696639. 216. 558 12HHPr opyl 598. 63599. 213. 357

13HHCycl opr opyl methyl 61 2611 213 741 . . ) e

14Benzyl H sopr opyI@étﬁ%‘?ig@‘@?gﬁ?ﬁ%.B?fg.]'%ycf%qsrl%wﬁwgl—?ggF\hzeyﬁnﬁgr.mf%lgggf 224. 897
16HPyrr ol i di ique_'gilr}q!@gwarlqrpgg@ SFmeans to compare selectivity of the test compounds,

17Hvet hyl Pyri di n- 3-yl met hyl 661. 69662. 25. 671

18Met hyl Met hyl Pyr idi n- 3=yl met hyl 675.717676. 27. 099 '
- 19Benzyl Met hyl Pyr i\'@feﬁ‘? é’f ‘ﬁéfff?fij/idg%f[‘."ﬁ%?%a?tﬁﬁ%‘?”ﬂf@mp'es below, the general

20Et hyl H35 netdngitioteused] B88s RBGEBO inRiLsted late Sslfoliows: the column used was a

1Benzyl| H3- mepfyomRBIZiving %tls BelGnr Golx Zeb%AmP 4fd e column was eluted using a gradient
1Benzyl H2- phe i 1764.855 1765.2 121.217 23

Lo S Byl e ol B 3 rtic. i ssghiaias 0.1 formic oot

1Met hyl H4- f | angrsoivbetrBrwaslasé®niti3 Thé ¢Qurdd es M8 bn ExXgiepl H0@BSR8ydieeenber 2005
WO 03/ 002533 PCT11B02/ 01876 -58

1- Met hylqgp-[ (6-net hyl -4' -tri fl uoromet hyl - bi phenyl - 2- car bonyl ) -am no] -1

H-i ndol e- 2-carboxylic acid (2-nethyl gglaped- 0x0- | - phenyl et hyl ) ami de: F (a)
6- Met hyl - 4 é ri f| uor orret hyl - bi phenyl - 2-carboxylic acid nethyl ester was
xample 1

‘pyepar ed |
(S)-1-Ethyl-5-(4-triflucromethyl-biphenyl-2-carbonyl)-amino}-1H-indole-2-carboxylic acid {2-
[benzyl{methyl)amino]-2-oxo-1-phenylethyl} amide:
F
Qs
v ﬂe
HN
) c
(a) 1-Ethyl-5-nitro-1H-indole-2-carboxylic acid ethyl ester.
5-Nitro-1H-indole-2-carboxylic acid ethy] ester (5g, 21.3 mol) was dissclved in DMF
(50mt). The reaction mixture was cooled to 0°C. Sodium. hydride (1.02, 25.5 mmol, 60% in
mineral oft) was added. to the above solution in portions over 10 minutes. The mixture was
) 20  stirred at room temperature for 30 minutes. Ethyi iodide (6.5g, 42 mmol) was added to the

above solution and the reaction mixture was stirred overnight. Ethanol (30mL) was added to
the reaction mixture and the mixture was poured into cold water (800 mL). The crude product
was collected by filtration and used directly in next step without further purification (5g).

(b) 5-Amino-1-ethyl-1H-indole-2-carboxylic acid ethy! ester.

25 The 1-ethyl-5-nitro-1H-indole-2-carboxylic acid ethyl ester {5g, 19.1mmol) of step (a)
was dissolved in EtOH/n-PrOH (100 mi, 1/1). Palladium hydroxide (1.14g) and ammonium
formate (3.92g, 62.2mmol) were added to the above solution. The mixture was heated to
reflux for 2 hours. The reaction mixture was cooled to room temperature and the catalyst was
filtered off through Celite. The solvent was removed under reduced pressure. The crude

30  product was dissoived in dichloromethane (300 mL} and washed with NaHCOs (150 mt x 2).
The organic layer was collected, dried (Na;S0,) and evaporated. The crude product was
purified by chromatography to fumish the desired product (4g, 90%).

{c) 1-Ethyl-5-[{4"-trifluoromethyl-biphenyl-2-carbonyl}-amino]-1H-indole-2-carboxylic
acid ethyl ester. -



5 according to nethods well-known in the art (see, e.g., WO00/05201). (b)
6- Met hyl -4 -trifluoronethyl -bi phenyl -2-carboxylic acid. 28 December 2005 -

6- Met hyl -4 -trifluoromethyl -bi phenyl - 2-carboxylic acid nethyl ester (3.5g,
11. 90nmol Wwowasodsxssol ved in McOH H20 (60 nli, 5/1). Lithi sQTigpde/orsree
monohydrate (0.75g, 17.8 mml) was added to the above solution. The

m xture which resulted was heated to reflex overnight. 10 The sol vent was
reroved under reduced pressure and the rgsi due was dissolved in H20 (150
m.). The sol ution was acidified with HCO (6N) to a pH of about 2. The solid

|l ected b ltt d 2. 5q, 759.. 280. 2.
HAVR_(DVBO. de) ;- d-imeerdipesiugise 3ot 654 o 86y 4810657 onf, dny Bioe?
7.65 (d, 1 Hi HJndﬁ[eéP.-édzl)oxyﬁﬁ’ adidetlid esterH4.08g, 37 @3Mmmol) eiere dissolved in DCM (100 mL).
1-Met hyl - 5- [ OfEATR Phﬁﬁl 8rfnal stfddHéHlerﬁet e Ripmie akd ‘tr?e ﬁ&flpé)ﬂﬂ l:tin%@d?ﬂ:]omlH i nd

glt gbzi C;L 5 (nge%op)ératl}rg fo?%lmlnules ){'-‘yBroS {r33gW%8 S'Prrqrﬁglﬂvgs agcled to ?I'f gbove scIﬂ:'thon i

1- Met hyl -%- [ 66e pretiony Fhelleadtion hixue veasstilgd fermnpiheri;/hetﬁs c‘Ehebmwﬂnt)ateaws fitgredlH- i nd
ol e-2- carbo I ste d e
T Vet nyl - | ol 3 BLRRELEUIEE i Xorbolel) (SRR . o %oi 141 nd
ol e- 2- " car boxyl i c(@ck @h!("éJﬂéf'ﬂwwﬁ'ﬁihﬂ@pﬁ'ﬂ@%%ﬂmﬁw«grﬂﬂ"&]ﬂV’r")“}&/’?ﬂ

prepared sinkdi@rly to Exanple 20 1, step (g). The corrpounds in TabI e 3

were prepared sinj E@i Ié/ 4tt9ﬂu0 %"5@%"%’%% fﬁpan?&g in gegzg%ho&?

together with the hit ena
| i sted Hét ereby esigt (@oﬁ@?mmdbwgs 8ddep to “@QW N mL, VWNRS R'th'iﬂ‘ mrox-w

(caic)HPLC Eﬁﬁ@r’iﬂﬂ dRaté 7b§fﬁlrﬁol \ﬁéﬁdhé@fohb{é ﬁ%ﬂé)ﬂi)ﬁ&g ﬁ@ﬁﬁb&uramlcﬁﬁé’sulted

{27!\/Et hyl HC cl o m&gg F 816 4 p 05 V\lr) 03r/ 03%3%133 -59

PCT] 18521 018 "ERRREN TR S, nine-Sh s RaS AP SORE TP
rrolidin-1- 6’386@%3&5:11\2@6 IigO (500 mL) The solution was acidified with 6N HCI topHZ2. The
solid was collected by filtration and dried under vacuum (4.0g, 94.5%).
15 (e) (S)-(Benzylcarbamoyl-phenyl-methyl)-carbamic acid tert-bufyl ester.
(S)-tert-Butoxycarbonylamino-p.henyl-acetic acid (1.00g, 4 mmol) was dissolved in
DCM (15 mL). Benzylamine (0.428g, 4 mmol) and DIEA(0.65g, Smmol} were added to the
above mixture. The mixture which resulted was stirred at room temperature for a few
minutes. PyBroP(2.10g, 4.5 mmol) was added to the above solution in one porlion and the
20  reaction mixture was stirred overnight. The reaction mixture was diluted with DCM (150 mL)
and washed with NaHCO, (50 mLx2, sat.). The organic layer was collected and dried
{Na,S0;) and the solvent was removed under reduced pressure. The crude product was
purified by chromatography to provide the desired product (0.85g, 62%).
{f) (S)-2-Amino-N-benzyl-2-phenyi-acetamide hydrochloride.

: ) 25 (8)-(Benzylcarbamoyl-phenyi-methyl}-carbamic acid tert-butyl ester {(0.85g, 2.50mmol)
was dissolved in HCl/dioxane{10 mL, 4.0M). The mixture was stirred at room femperature
overnight. The volatiles were removed under reduced pressure to provide the desired product
in quantitative yield.

(g) (S)-1-Ethyl-5-[(4"-trifluoromethyl-biphenyl-2-carbonyi)-amino]-1H-indole-2-
30 carboxylic acid [2-(benzylamino)-2-oxo-1-phenylethyl] amide '
1-Ethyi-5-[(4friflucromethyl-biphenyl-2-carbonyl)-amino}-1H-indole-2-carboxylic  acid ‘
{0.05g, 0.11mmol} and (S)-2-Amino-N-benzyl-2-phenyl-acetamide hydrochloride (0.031g,
0.11mmol) were combined in DCM (3 mL) and DIEA (1.1 mL) was added f{o fhe above
mixture. PyBroP (0.077g, 0.17 mmol} was added to the above mixture in one portion. The
35  mixture which was resulted was stirred overnight. The crude mixture was then purified by
HPLC to furnish the desired product (62.7mg). HPLC retention time 16.892 min.; Mol. Wt.
(calc) 674.7; MS (found) 675.2. ' ' '




30Met hyl HPr 0626. 685627. 815. 959 31NEth ydMet hyl P ri di n- 3-

| met h689. 744690. 77. 821 32Met hyl H4- net hoxy- benzyf 704. 756 283)eg2@be64005
33Met hyl H4- carboxylic acid 732. 766733. 916. 564 net hyl ester 34Met hyl HPro
en-3- 624. 9€8BAR253815. 356 35Met hyl Hvet hyl 598. 63599. 313. 269PEX*EB¢1V0&8‘36

1- NEthyI 5-[[2-(4-trifluoronethyl-phenyl)-pyridine-3-carbonyl]-am no}-1
H i ndol e- 2-carboxylic acid

{2-[ benzyl (et hyi ) anmi no] - 2- oxo- 1- phenyl eihyl ) amide F 5 (a)

2-(4-Trifl uororret hyI phenyl)-nicotinic acid nethyl ester was prepared

di
2" (a7 1 uor e RoeBhanviely BSera iy o \ouy smmpt, e eLFrpves
- 6- Met hyl - -24r themmmuﬂwseddﬂ ‘ghifasomethyi-biphamyhad-Gacbony ilicked 40 21S-ewminb Biodp i n
Exanpl e 25

461
dote-2. 10 Eéﬂéi&, Flemnit s Boang o 8L 8 Sotebabies i i Pureber ai® pBoRahoi ¢ '1,”

step (c¢)& ZQre( allached comprise the listed heterocyclyl group. The benzylation of the indole nitrogen in

1- Met hyl - %% %fmh sl o%ébeEfWérr n@eé}wn: rayrsteg (QF An gafnlaqead.rba amn?p} 1H
ndol e- 2- car Ic acid was pre SI VAR ep (d). (e)
1- Met hyl - 5 {"[_NB e FCP"FFP‘EFSPW!‘?? %W@HMP}%V"F’|UE!P91@9'§9MGI%HW’1*“ %‘?Fr?ﬁo} 1Hin

dol e-2- carboxylic acid {2-[benzyl (methyl)am no]-2-oxo-I-phenyl et hyl } am de

was prepareﬁi qlﬁnlarly to Exanple 1, step (g). The conpounds in Table 4
wer e prepare%b-srmlarlv to Exanple 36 In Exanples 40 and 41, R6 and R7

together wifth the nitrogen atofio which they attached conpri se the
| i sted hetgrocyclyl group. Tapty, 4 28 Deceﬁber 05 WD 03/ 002533
P):T/ MD2/01476 -60 CF, IH o / '~ NL NRW Moi . wt. HPLC Exanpl e
‘R'R6Re(tal @) MBmi n Yy N 0 :
N [ 7
¥ H H NR°R

mol.wt. | MS | HPLC

Example R Rr® R (calc) |(found)] ({min)

2 Methyl H 4-Methoxy-benzyl 690.728 | 691.2 ] 1598

3 |- Propyl Methy! Benzyl 702.783 | 703.2 | 20.797

4 Propyl H Butyl 654.739 | 655.2 | 18.478

5 propyl Methyl Butyl 668.766 | 669.2 | 21.237

6 Propyt Morpholin-4-yl 668.722 | 669.2 | 16.102

7 H Ethyi Ethyl 612.658 | 61321 15.158

8 Ethyl H iscpropylmethyl 640.712. | 641.2 | 17.318

9 Ethyl Methyl Benzyl 688.756 | 6892 19.712

10 Ethyl Methyl Propyl 640.712 [ 6412 | 18.505

) ' 11 Ethyl Pyrrolidin-1-yi - 638.696 | 639.2 | 16.558

12 H H Propyl 598.63 |599.2 ] 13.357

13 H H Cyclopropyimethyl | 610.642 | 611.2 | 13.741

14 Benzyl H ~ Isopropylmethyl 702783 [703.2] 19.25

15 Propyl H Benzyl 688.756 | 689.2 | 24.897

16 H Pyrrolidin-1-yi 610642 | 6112} 13.337

17 H Methy! Pyridin-3-yimethyl 661.69 |662.2] 5671

18 Methyl Methyl Pyridin-3-yimethyl 675.717 [ 676.2 | 7.099

19 Benzyl Methyl "Pyridin-3-yimethyl 751.816 | 7522 [ 16.22¢

20 Ethyl H 3-methyl-benzyl 688.756 | 689.2 | 18.511

21 Benzyl H 3-methyl-benzyl 750.828 | 751.2 | 20.242

22 Benzyl H 2-phenyl-prop-2-yi 764.855 [ 765.2 ¢ 21.217

23 Benzyl H 4-methyl-benzyl 750.828 | 751.2 ] 20.209

24 Methyl H 4-fluoro-benzyl 678.693 | 679.2 | 16.585

10
Example 25
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Met hyl H4- omohssozsss aci d net hyl
is referred to in steps (c),
unl ess otherw se stated,
used was a Jones Genesi s

and the colum was eluted using a gradient of 95% A

E%';Yw%‘ﬁﬁ%‘eﬁﬁﬁ’ffPlfjo(géﬁéé@ﬁb&e%yt-%ca%hﬂémd?q ﬁﬁﬁa&&geé,go R wat er

in acetonitrile

over 12 mnu
and sol vent

(d),
the conditions used are as foll ows:
5 G 18 300 4p-.sgol umm (150 nm part No. FI\/[L5960E),

(e),

et aci d

est er 719. 73720. 812. 10 ExanpeEriBb2/o¥sss e HPLC
and (f) of this exanple bel ow,

t he col um
5% B to 10% A 90% B

a flow

rate of 1.5 AfY FRethigmine-dPrihPRRaketiA™PR a Hewl ett Packard 1100 system

(S) - N-{2-[ benzyl (et hyl ) ani no] - 2-
romethyl)[ 1,1 10 bi phenyl]-2-c&
Ethyl 1 -nethyl-5-nitro-1 Hindo
nmet hyl ati on of et hyl
known in the art (see, e.g., E.F.
p. 53-59). For exanple, nethylati
conbi nation of electrophilic net
.15 | eaving group, (4
(Exanple 45, ste ﬂ;
otﬂ%@?ﬂ

hydri de, mﬁ‘ﬂ‘?‘lﬁ)ﬁeﬂ@%’ﬂ

5-nitro-1H

Oxam do] -1 H-i
2- car bo yI

/

@%éﬂhﬁ@%uorﬁm?hw-bgge}rg@ Qrﬁm i

R% 910- é’&?%@?&?@ Preferably, nethyl

!r‘pqu

Bx0- 1- phenyl et hyl ) - | - net hyl -

ating agent ,Oi.

5-[4'-(trifluo
ndol e- 2- car boxam de (a)
was prepared by

Aol e arb ate using net hods wel |
: S Ver et al,, J.CSs, P.T.1, (1979)
@ e achle u5| ng any corrpatl bl e

e., HBCG-LG where LGis a
yécﬁuﬂngﬂ%eestémﬁyérgﬁa% de

bases such as so

tosyl ate and pot aspé-Methglar-adadneeia-ephengd-camokylit bads: To a refl uxi ng

m Xture of commer
(#20g) and pot ass?ctn%

e U <D i b G i

‘added a sol wasshsseired 'QMeﬁHﬂWKG%U'{ &tk dyithiym by epddemempbydraig) (0790, ACEMM) ri | e
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t hen coqled
peri od. Phe
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m..) and th
(420 m), a
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anghstdaged © I dHodsoiidd. Urte miigiide WhiH résditedlBashitiated. to Téfilax Biertighte was
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TP At ey e Ttetiee 56 Ui Elide
deni ner ahii)z Ebe sekition wamaicified wiinHEY (BN o GB0 sbyut 2 SFhersolidwayestiedhesttyr (420
20, Oﬁé%aésw.qﬁ/(bﬁ%a 8187016 bt hanol

add
WSt

hour

BB rSorur e

- met hyl - 5- 40 P'F‘Hﬂ@l(ﬂ é'ﬂ?‘?%HF)b §-‘y1dai'é(-’ﬁ§§. Eb?”é@%z?* B3)H2Et hyl  5-ani no- |

- rret hyl -
15
(d)

1 H i ndol(&) 2t-methipdqic-métRi-4"trifluoromethyl-biphenyl-2-carbonyl)-aminc]-1H-indole-2-
carboxylic acid ethyl ester was prepared similarly to Example1, step (c).
1-Methyl-5-[(6-methyl-4"-trifluoromethyl-biphenyl-2-carbonyl)-amina}-1H-indole-2-

carboxylic acid was prepared similarly to Example 1, step {(d).

(e)

1-Methyl-5-[(6-methyi-4"-trifiuoromethyl-biphenyl-2-carbonyl)-amino}-1H-indole-2-

carboxylic acid {2-methylamino-2-oxo-1-phenylethyl)amide was prepared similarly to Example

20 1, step (g).

The compounds in Table 3 were prepared similarly to Example 25. in Examples 28

and 29, R® and R’ together with the nitrogen atom to which they are attached comprise the

listed heterocyclyl group.

Table 3
CF,
® '
o N
V. = C
HC N ';‘
O N ' W NRR
Mol. WA, (calc) HPLC
Example | R® R® R MS {min)
26 Methyl Methyl Benzyl 688.756 689.9 19.563
27 Methyl H Cyclepropylmethyl 638.695 639.8]1 16.245
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©(15.09) in ethy] acgfemye] (MERA- | BytighaSinuit

‘Ejhyl 1- et h } )X
Te 2- 25 ca%t?ﬁEP?ﬁ‘Yéi? %C'N?-tlé?ﬂ?&{"i‘%’@")ﬂmm 2-nc-1-pheryinyatride

o bR gl b Spared Siary s ELTL I

5 Alternative A To a mixture of ethyl

| - met hyl - 5-nitro- 1H i ndol e- 2- carboxyl at e '(420g), from $A8dpedea)beo2005
comerci al sources, and 10% pal | adi um on carbon catal yst (50% wet) (429)

in et hanoWQQBZID@DSﬁL) was added a sol ution of amoni um f or RGTABIBUET65g) i n
dem neraliized water (840 nL) at between 25-35C over 3 hours. The m xture
was stirred for 18 hours at 20C, and then filtered, washing the solids

wi t-h et hanol (2100 nmL). The conbi ned filgg.ate and 10 washi ngs were
concentrated to 840 nL under vacuum at about 20C. The resulting slurry was
gr anul at ed gt—5c—f+t+terpt—washet—wth—echtHed—ethaneot—420—t—aneh dri ed

to give produce8_ el Methybi am no-Morpietida¥yt- 1 H- i indol684.89%car h658T gt €4(/316) 59,

1- met hyl - 5- itTo=tH oot g=2=carpoxyt at e 159-0u); IIUIII:LE

ay_or
comerci al $ou®es) Metwl 10%bal | adi ufres cau(]gn 626685/ st | 65Bh  15938e1 )
gengsefhat 3eby| atzg39C for 8

hours. The firxXTuUrefwWas tnen FTered and tne [solrtds_wasngd w th_ernyl
acetate (300_n$3 _[TNetwWohhi fod | f4-methaxybeanli mashPhE®E ey 055+ 16981y,
azeotropi call yagiri egefi § ef Hex pnalcibegiceRacent r agerbst 0 P89 L 14.5640i ve a
sol ution of | produclt ethyl 5-am no- hlell‘I?[d%;& | H i ndol e- 2- cqr boxlyl ate inj et hyl

acetate. 20| Thg, ad Its of ethy am no- |- -
H-i ndol e- 2- ?ﬁ&?&j"@ﬁ%c g: S ¥ Ca\.u 1 _yg]ygval t ggzg%)vb?% i ,?ZHSGB S- ?I nown
in the art.| Fo35 exaMpthg | t hH hyidr ochMethiide sdl t i588.62adi | §99.3r epsated py

treating an ethyl acetate solution of the amne with hydrochloric acid in

propan-2 ol g.46) 1Mhl- 2.(4- thyl-ph idine-3-carb ~{H-in
Ef(é QT 36: et 1{ 5—{[ (. rré[[lfw;rlogne ylp enyl)—p i me?ca on rgi)r(\%}m do‘f°'1|+| ndo

-(Trifluoronethyl)[1,1"-biphenyl}-2-carboxylic acid (133g), commercially
avai | abl e, thionyl chl ori de ( ¥ and a catal ytic anount of
NN- di et hyl benzam de (2. 39) conbl r]ed i B oI uene (665nL) at 55-60C
over 2 hours, and the m xture N30 hour. The excess reagent
was renpoved by atnospheric coqgist n uene (600m 30

dlstlllate renmoved), providind,d solution gf N
-(trifluoromethyl)[1,1'-biphenyl]-2- carbon?/I chl ori de, which was

: conbl neds wi t h et (&) R-{(STafvorummeliyipgtenyl)-niddtnic adid Inestt Yt esterlvass prephed GadAtNg tof r om

the previou ate (4660nl) and N, N-dii sopropyl et hyl am ne
(131 nl) atﬁ'ig{e% ﬁb?ﬁdﬂ)ﬁ?gg lting slurry was cooled, filtered and the

crude product soft) dg4-TeRuerampathisehemyi-Ricotijic Asihwas prepared simieyy. tofiideley-Ade
product wastritirdh@ettiyebibhenki-Bearbdxylit aéd/as @estrisédin Exathpld2s.dem neral i zed wat er

d -2-ol f th
R e R e

1- met hylQ 5- qanmyhetamriﬂhu@smﬁwwgd &WQS!YMEWP]&QS@&KQ)oxam do] - 1

H-i ndol e- 2- car bopy!| ﬁM@Ih?IJ@{ZSQ(&i?M&%ethyPﬁ%EF ;jdm@-bioﬁfﬂﬁﬂyﬁ]ldﬁﬁn 1H1ﬁ~|d8@12Ut' on

comer ci al I avai | 1;) 1' - biphenylj-2-carboxylic
i%PiPe (1275 nL) was added 28
Decenber 2005 WdeD 37-Rehg33([P@EHifustmiedyBaeny Byritioe-3-cadioo]-aminodt Hiirdbiey |

chloride ( ]tgﬁvoi}ﬁ): 288 o-RleRBARNERTIR 29R0.8 -phenyldhyaiidk Yol BRBarkd SfhidFyko at

16 Example 1, step (g).

The compounds in Table 4 were prepared similarly to Example 36. In Eiamples 40
‘and 41, R® and R together with the nitrogen atom to which they are attached comprise the
listed heterocyclyl group.
20 Table4



‘Et hyl 1- met hyl|- 5-4p4" -{(#knfil ior omet ydrbi4lyi- bi phenyf4L88 |cBidbeya®do]i- 1H i ndo

reflux. The resulting mxture was heated at reflux for 18 hrs, then the
acetonitrile and excess thionyl chloride were distill e®8dbécember20i Ng
the volune to 900 nL. Additional toluene (2250 nlL) was then added before
re-concenWw@pi®ngsido provi de a solution of the internedi at BCraBe/@E8mN| ori de
(4" -(trifluoronethyl)[1,1 '-biphenyl]-2-carbonyl chloride) (900 nL). This
solution was then diluted with ethyl acetate (2620 nL) and

N, N-di i sopropyl et hyi ami ne (109.5g) was ggded. An ethyl acetate solution of
ethyl 5-amno-1 -nethyl-1Hindol e-2-carboxylate (1.07 rml e equivalents),
fromstep (b) ~sotttt-or—vettre—860—+r—was—ther—addet—A—two—per++pns at
20- 25C, seeding wth product (cet hyI
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H i ndol e- 2- caf boxyl at e) betwe A = ude product was grapul ated
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The crude progluct was twice g NTEY I a 75/ 5 m xture of dem ngralized -
wat er and propan-2-ol (2 x 18 ), H and tthe <bliNd ? were filtered, ashed
wi th propan-2tol (450 nlL) and: ed, yielding product (ethyl
1- net hyl - 5- [ 4}—+HuererptiH -t —bi-phery—2rcarbexar

Nbl mﬂ Mol &f. | 466. 46 HPMB: | 467. 1
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1-nmethyl -5 uor onet %lp car boxam’ doJ -1
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filterdd. memﬂ]t?cnmoxaﬂ'dsloﬂﬂ-ld@lafkquam!éel yielding the title conpound,

1-net hyl - 5-[ 4" - (hyedhy ‘I’-‘Pﬁéﬂ‘gﬁi b l@-?ndgrle-.? ch'b \Hs prepandd| Qﬁféglé}‘léiigll ol

H-|ndole20arbox |IC ac rate contal nin wat er by

et Gnt ) - AR oo SsTToIREds el Ryt T PRSP, e ABBF30 (M H
NVR ( DMSO- dSgjiventet A., 9.C.S.( B.T.13¢179) 8.53-39) Bor eiari_rble méthylatioh niay tﬁec@mlvedmsinbOH) ,
7.92 (s, % @Egjconjrpgtiﬁ&cérﬁbina]ﬁo%f'eiec#@hﬁc lrngthﬁmnb%Qent,ti.'e.r,rﬁs@-Lé,gwﬁgrQ E&?ssa 28

Decenber
_ 15 leaving group, and a base, e.g., using dimethyisulfate, methyl iodide (Example 45, step (a)) or

methy! tosylate, with bases such as sodium hydride, potassium t-butoxide or potassium
carbonate. Preferably, methy! iosylate and potassium carbonate are used as follows: -
To a refluxing mixture of commercially available ethyl 5-nitro-1H-indole-2-carboxylate
(420g) and potassium carbonate (272.6g) in acelonitrite (3360 mL) was added a solution of
20  methyl p-toluenesulfonate (367.3g) in acelonitrile (630 mL), and the resulting mixture refiuxed
for 18 hours. The mixture was then cooled fo 20°C over 3 hours and water (4200 miL) added
-over a 3 hour period, The product was granulated, filtered, washed with a 50/50 mixture of
demineralized water and acetonitrile (630 mL), demineralized water (420 mL) and then with
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over ni ghis be&aﬂfoeyiétéle excess reagent byproducts and water were renoved by

co-distillation on O%d { n&{n%@glnf é 88‘%9!’ -%QQI%O% ] Pl\éb@ dhnfreiall

concentrated solu rroduct precip ¥at ed
by the addi taveiablefthive chlcmqp ﬁ%h@tq@wtwﬁé&mwm@w Nrﬂ'wetfwaﬁlﬁﬂam'% %59)5*9'660 C
and seedi Ng. cofbRed A Idhienk (EESHILVAIEE-80PS o0dr idtrs| 2nd2RK GixtudeRedtdteat 8Cifels

hour. The excess reagent was removed by atmospheric co-distillation with toluene (600ml

30 distillate removed), providing a solution of 4(trifluoromethyl){1.1"-biphenyl}-2-carbonyl
chioride, which was combined with ethyl 5-amino-1-methyl-1H-indole-2-carboxylate (1099}
from the previous step, ethyl acetate (4660ml) and N,N-diisopropylethylamine (131 mL) at 18-
29°C. The resulting slurry wés cooled, filtered and the crude product solids were washed with
propan-2-ol (330 mL). The crude product was twice reslurried in a 70/30 mixture of

35 demineralized water and propan-2-ol (2 x 1500 mL), and the solids were filtered, washed with
propan-2-ol (400 mL} and dried, yielding the title compound, ethyl 1-methyi-5-[4-
(trifluoromethyl)[1,1-biphenyl)-2-carboxamido]-1H-indole-2-carboxylate (1679, 71.8%).

Preferred alternative B. A solution of commercially available 4'-(triftucromethyf){1,1"

biphenyi]-2-carboxylic acid (150.0g) in toluene (975mi) and acetonitrile (1275 ml) was added




were filtered, washed with tert-butyl nethyl -ether (500 nmQ and dri ed,
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HPLC retention time 9.30 minutes.
Alternative B. 1-Methyl-5-[4-(trifluoromethyl}{1,1 '-biphenyl]-2-carboxamido]-1 H-indole-
30 - 2-carboxylic acid hemihydrate. '
1-methyl-5-[4"(trifluoromethyt){1,1*-biphenyl]-2-carboxamido}-1f/-indole-2-carboxylic
acid saodium salt hydrate (0.62g), from the previous alternative, and aqueous hydrochloric acid
(2 molar) were combined in reftuxing ethanol {13 mL) and water (1.3 mL}). The mixture was
cooled, granulating overnight. chilled in ice and the resulting slurry was filtered. The product
35 solids were dried, yielding the title compound, 1-methyl-5-{4'-(trifluoromethyi)[1,1*-biphenyl]-2-
carboxamido}-1-indole-2-carboxylic acid hydrate (0.5g, 83%, containing 2% water by weight).
Anhydrous Mol wt (calc) 438 41 MS: 439.35 (MH"), 437.20 (M"). '"H NMR (DMSO-dg): 5 3.97
{s.3H), 713 (s, 1H}), 7.30-7.76 (complex 10H), 7.92 (s, 1H), 10.21 (s, 1H) HPLC retention
time 8.28 minutes.



3.94/3.90 (s, 3H), 4.57 (m= 2 x dd, 2H), 6.0716.13 (d, 1 H, J=7.417.4 Hz),

7.11-7.76 (conplex, 21 H), 7.86 (s, 1 H), 8.7918.84 (d,28|Dadember2a05/. 7
Hz), 10.20 (s, | H. MI w (talc) 674.73; M5 675.2. HPLC retention tine
17. 948 m wet@moasss Nng the standard conditions cited bef or epCHmBIZ®IS61. 28
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mL), providing a dichioromethane solution of tert-butyi (S)-2-[benzyl(methyl)amino]-2-oxo-1-
phenylethyicarbamate. Analysis by chiral HPLC showed that 2% of the wrong enantiomer
30 (tert-butyl (R}Z-[benzyl(methyl)_amirio]-2-oxo-1 -phenylethylcarbamate) to be present at this
' stage. ' '
The solvent was replaced with propan-2-ol (2400 mL) via distillation at 20-25°C and
the solution cooled to and maintained at 0-5°C during the addition of concentrated
hydrochtoric acid {1000 mL). The resulling solution was sllowed to warm to room temperature
35  overnight before the excess reagent byproducts and water were removed by co-distillation
with additional propan-2-ol {8000 mL), providing a concentrated solution of product at 50-
60°C. The product was precipitated by the addition of tert-butyl methyl ether (1875 mL)
" maintaining 50-60°C and seeding. The resulting slurry was cooled to 20°C, and the solids

were filtered, washed with teri-butyt methyl ether (500 mL) and dried, yielding product (S)-N-




hours. The solids were filtered, washed with diisopropyl ether and dried to
give the product in FormB (163.5g. 90% . Form B, is cl?&reteertiez@@Dy t he
pXRD (powder X-ray diffraction) 35 pattern shown in Figure 3. Alternative
sol i d Fonp©smbzsshe title conpound is prepared as fol | owsPCIVIBS20i876 €
conpound (13.5g), prepared by any of the nethods described, was dissol ved
in ethanol (100 nlL) at elevated tenperature and the resulting solution

al l-omed to cool and granulate at 20- 25C,for 48 hours. Further ethanol (150
m -) was then added and the resulting mxture 28 Decenber 2005 WO 03/002533
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HCO  sol20t i orRa040l0. ancy washed with P Sbkastiequs hydrgohipric @m@m@% k) AW WEF on ( 600
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Compound. S9087e ST op B fetynebdi Bt AR S fedmbafinhiz £,

ester. oxo-1-phenylethyi}-1-methyi-5-[4- (tnﬂuoromethyl)ﬁ 1 -blphenyi]-2-carboxam|do -1H-indole-2-
) carboxamide.
) 25 Using the dichloromethane solution of the title compound, the solvent was replaced

with propan-2-ol (32 mL) via distillation, the warm solution was diluted with fert-butyl methyl
ether (170mL), cooled and seeded . The product was collected in three initial crops (77%).
These were combined with their mother liquors in dichloromethane (75mL) to provide a
solution. The solvent was again replaced with propan-2-ol (32 mL) via distillation, the warm

30  solution was diluted with fert-butyl methyl ether (160mL), cooled to room temperature,
-concentrated to half volume, and granuiafed overnight. The resulting slurry was filtered and
the cake washed with a 1:1 mixture of propan-2-ol and ter-butyl methyl ether and dried in
vacuum, yielding product (S)-N-{2-[benzyl{methyl)amino}-2-oxo- 1-phenylethyl}-1-methyi-5-[4'-

- {trifiuoromethyl)[1,1-biphenyl}-2-carboxamido)- 1H-indole-2-carboxamide in Form A (16.3 g,

35  69.5%). MS: 675.1 (MH"). '"H NMR (DMSO-dg): major/minor rotomers 5 2.89/2.78 (s, 3H),
3.94/3.90 (s, 3H), 4.57 (m = 2 x dd, 2H), 6.07/6.13 (d, 1H, J=7 4/7.4 Hz}, 7.11-7.76 (complex,
21H), 7.86 {s, 1H), 8.79/8.84 (d, 1H, J=7.4/7.7 Hz), 10.20 (s, 1H). Mol wi (calc) 674.73; MS
675.2. HPLC retention time 17.948 minutes using the standard conditions cited before
Example 1. '



The product of step (a) (24.8 g, 100 mml) was dissolved in THF (500 nQ
followed by the addition of N-chlorosuccinimde (20 g, ZBdDeaembley 20@hd t he
reaction mxture was stirred at roomtenperature under nitrogen for 60
hours. Thworeaeis3dn sol uti on was concentrated in vacuo, BEHIRIRBISEsi due
was taken into EtOAc (750 nQ The organic |ayer was washed with 35 0.5, N
NaCH solution (4 x 750 nL), brine (750 nL), dried (MgSO4), and concentrated
in-vacuo to afford the crude product whjgh was purified by
recrystallization from ethanol to give 13 g of the title conmpound (c)
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(6g) in 28 DepevseX-raydfmcim) Q@wmmmlﬁwenmgﬂﬁfe(ﬂé‘emetﬁ' MEORNG 200 m -) was
sl ow y a(cjidfed ga;aﬁ,ﬁa PeHte shddn isEBRe P) (12.6 g), and the refl EXI ng was
continue or 6 O t?‘Bﬂ"’?'H?Qj{Péﬂer&'Y nl?eettlle 8?@%?“% b tduag?dilov}ts ﬁsﬁ%ﬂo Yof N was

removed by filtr vent was I'n vacuo
to give tife onelidmeguifoitetd (340 in mwwwm@smlswsaé@dmaMMeﬁé -mathgo ni),
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ether, and t kudrple6ti0e) Memster () piemalive GyPnd H‘Yq'%ﬁypﬁfW '62 '?y8 ( Y of t he
title conmpouRgtniorofriddhane (3400 mL) at 0°C. N-{3-(dimethylamino)propyl-N -ethylcarbodimide
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10.1 g, 40 mol d th
Lomper ot uro. PO TopaRire dekvioE RS Wl baie RS bochiebhoeh O fpate 2 .
CH2Cl 2, w&sha@o40 rolh). dcd washeIOwitis@PEN payigoysthysirogiigricAcid)solfien (%P‘!‘H"@@“%P"‘?‘Fe (500
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the crude product whic recr ion from
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I ndol e 2-car Q{QMA e sgffd qmgQS Qnﬂtﬁg!dpﬁroﬁh-zﬁﬂ 8Rd ﬁlﬁﬂlorﬁﬁ%thb gQY(!jr'h aﬁaed as

fol l th t hanol
N g R NEROE R

nL). The reagiehficofitentratediowadluiciol smmfamm.mgampeemmym@wemgmo To

aqueous. | ayePhate FeRESebR R FhoiE %&Mﬁha%“@"%‘!“ee("??g?rﬁ'ﬁeﬁ"'ﬁﬁ‘gﬁ as

- washed with belrstefgegncertrptingda d velvme df 928 "'0-!‘@9@4?““@148"@8!’%&@"

%apor ated | Q ralfiistd att29°cgfo}’§1 édaﬁ‘.oﬁen 1glRourd MGy M-Qé fileredhd Nahedivit coldy
-recrystallizati 0[1 rom1l clether t odngg; f %‘dm 4§he r%duct(é}mé{zt itle
conpound 25 propan-2-ol (340 mL). The product solids were ¥i g the p
[benzyl(methyl)amino}-2-oxo-1-phenylethyi}-1-methyl-5-[4"-(trifluoromethyl)[1,1-biphenyl}-2- .
carboxamido]-1H-indole-2-carboxamide in Form A (192g, 80%). . HPLC retention time 11.50
minutes using the conditions specific to this exampie (noted above).
Alternative solid Form B of the titie compound is prepared as follows: The title

30 -compound (150.7g), prepared by any of the methods described, was dissolved in acetonitrile
{350 mL) and filtered, Further title compound (30.8g) was then added as a seed and the
resulting mixture diluted with diisopropyl ether (3300 mL) and granulated at 20-25°C for 48
hours. The solids were filtered, washed with diisopropyl ether and dried to give the product in
Form B (183.5g, 90%). Farm B, is characterized by the pXRD (powder X-ray diffraction)

35 pattem shown in Figure 3. :

Alternative solid Form G of the titie compound is prepared as follows: The title
compound (13.5g), prepared by any of the methods described, was dissolved in ethanoi (100
_mL) at elevated temperature and the resulting solution allowed to cool and granulate at 20-

25°C for 48 hours. Further ethanol (150 mL} was then added and the resulting mixture
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3-Chl oro-1-nethyl -5-[nethyl - (4' -trifluoronethyl - bi phenyl|28DecgmbengPS ani no]
- 1 Hindol e-2-carboxylic acid As an alternative to step (e), the product
of step (WOO030243% ch RO is hydrogen, 30 optionally may b@CANRIGSEd by
processes well known in the art. For exanple, to prepare a conpound in
which RO = nethyl, the product of step (d) is treated with Me2SO4 in the
presence of KOH, K2CO3 and Bu4NHSO4 in .gs-suitable solvent such as tol uene,
with heating to 70C wth stirring for about 30 mnutes. After cooling to

roomt enper a%b“u‘fatec% 5\% rz%%’fot Qfﬂ:rtﬂég’&h Woisrs '@dport%ln 'o%@%&fﬁr& {ad ﬂtNeb@md @gd stirred
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P T o s et WbrevesREd i fiftoothelaie tabatalpa e ve oiont. e BafrtorsP@ e st aps
(e) and (f) ﬂned under oo attidsc wfgiedheprbduchiBiFprrm@ Y1 .2u¢ Ferm Elds characledzbdtby
ic ound o i nown in the art, an
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exanpl e of ow |
3-Chl oro- 1- net hy Alternativg solid Form f of @ﬁﬁ'ﬁﬁﬁ“—”ﬂ?ﬂf@?ﬁﬁ'“%ee?ﬁ%ﬁ?ﬁ folloys; H| - 1
10 i ndol e- 2titasohnpwid ic Faer d ({ 2140), pparep ) ey of p-mbtodDdeterbled,wads atibd/| | am de

phenyi ool Hiter Pt 566 e o i 7 30sy gl K pORIeBRy e 1
my, 0.865 W;oqw@s@(ﬁxgﬁw@upaﬁﬁnammﬂmﬂsweﬁzcl 2 (6 M), followed by the
addition of DIEA (0.36 mi, 2.07 mmol). The reaction m xture was stirred at

room t enper tur?j r 3.5 h. The product was 15 purified by flash
chrorratogra%%'mu%wig 30: 70 of hexane: Et OAc to afford 345.5 ng of the title

conpound. Exanpl €empaunds gHommiact \pil&e'pa? ie Hialegemi prateraply cjoreExvearpprepalsd mleve, and
Exanpl esp 65BndwingMsheRr epared simlarly to Exanple 65a bel ow. Table 5 R13

N, alJ o
{a) 1N-methyl-5-nitroindole-2-carboxylic acid ethyl ester.

To a solution of 5-nitroindole-2-carboxylic acid ethyl ester (30.45g, 130 mmol} in DMF

(200 ml) was added 60% NaH (6.4 g, 160 mmol) in several portions, and the mixture was

_ stirred under nitrogen at room temperature for 30 minutes. To this was then slowly added

) ' 25  methyl iodide (15.56 mL, 250 mmol}, and the stirring was continued for 2 hours. The reaction
mixture was quenched with 0.5 N HCI solution (400 mL) and extracted with 2:1
EtOAc/benzene solution (600 mL. The organic layer was washed with water (500 mL), brine
{600 mL), dried over MgSQ,, and then concentrated in vacuo to give 26.7 g of the title
compound.

30 {b) 3-Chloro-1N-methyl-5-nitroindole-2-carboxylic acid ethyl ester.

" The product of step (a) (24.8 g, 100 mmol) was dissolved in THF {500 mL), followed
by the addition of N-chlorosuccinimide (20 g, 150 mmol}, and the reaction mixture was stirred
at room temperature under nitrogen for 60 hiours. The reaction solution was concentrated in
vacuo, and the residue was taken into EtOAc (750 mL). The organic layer was washed with

35 0.5 N NaOH solution (4 x 750 mL), brine (750 mL), dried (MgS0,}, and concentrated in vacuo
to afford the crude product which was purified by recrystallization from ethanol to give 13 g of
the titie compound

(c) 3-Chloro-1N-methyi-5-amino-indole-2-carboxylic acid ethyl ester.
To a refluxing mixture of hydrazine hydrate (10.8 ml, 222 mmol} and Raney Ni (6g} in




NaOl \ R C R5 NRWExanpl eRAR5SReR7ROR13Mbl wt. MS HPLC tal cf oundm n
46Met hyl HVet hyl Benzyl HTri f | uor onet hyl 709. 17709. 220. 185 28 December 2005
47Met hyl HHPr opyn- 3-yl HTri f 1 uor onet hyl 643. 07643. 215. 244
48Met hy| HMOS@30255§ | HTri f | uor omet hyl 647. 10647216. 567 PCT/IB02/01876
49Met hyl HMet hyl Pyri d- 3-yl HTri fl uor onet hyl 710. 16710. 28. 513
50Met hyl H HPr opyl HTri f | uor onet hyl 647. 10647. 216. 67 '
51Met hyl HEt hyl Benzyl HTri f | uor onet hyl 723620723. 2. 21. 392
52Met hyl HVet hyl 3-chl oro- HTri fl uoronet hyl 743. 61744. 220. 578 Benz 1

53Met hy| HVeta6aBe0d i s%wg%g@édg%@gﬁkm kiég ) 208%3; ahdilthe RAwdMaishy | HHEE hy |

. Met hyl Tri fl uo,romeft h 6471’% . . ? Ni
55Nt hyl HH SOPISRY PRE DO roo0lbp BavhJmBs P 4 Rangy Ni gs removed by
56Met hyl HVetitwpalidhthriodgGefiteMat! thel sdiverit Was reomoedchiy vat2d tol@viothe 2idd Brpduct. The

S7HHMVEt hyl B Qsﬁ%}e ' ﬁdt\@ L1488 Bordieated In vacuo. The resid ;
58Et hy| HIVEETE’%/ e%&g’/:"lg ri?ﬂﬂ%%@ﬁyl 3 ShreSatraled n vacuo, The s 'EiAs ot hoxy -

HTr i f 1 uoP onsisagyerivtobignesd0imly, andsofrepyatesdn ypcue. irsesidemwas gysbYded 9533

PCTI LB02101&iéfhyt ditr, and the product was collected by fitration to afford 11.3 g of the titie compound.

60Met hyl Met hyl Met iyl | £ 1 b I 2 ) L NE Xy -

HVet hyl Benzyl I—ﬂ'rﬁ I%gﬁ%tﬁrf%gy3@%%%8%@3%?%9%%}%%"@thc;a@)&

62Net hy| HHPE@BeViRHBRetw DSy 214, 388 63Met hyl HHI sopr opyl HH579. 10579, 214. 327

gg%t EW HVet hy | Pytyfloctométhi-b6; hehﬁi@&B@%ﬂgjacﬂQ@s converted to the corresponding acid
t hy

30t WA HVETIE Bt et it PSS 94V e et 1AM ot 1 -
HTri f 1 uor omemnbynit 6IBVA. 36 @Sol@iba ofithd acid chioride (10.8 g, 38 mmol) and pyridine (3.27 mL, 40
) mmol) in methylene chioride (200 mL) was added the product of step (c) (10.1 g, 40 mmol},
' and the reaction mixture was stirred at room temperature for 1 hour. The reaction solution
was diluted to 600 mi with CH,Cl,, washed with 0.1 N HCI solution {2 x 500 mL} and with

15  brine (500 mi), and then dried (MgSOQ;). The solvent was evaporated in vacuo to give the
‘crude product which was purified by recrystallization from EtQAc/isooctane to afford 13.8 g of
the title compound. .

(e) 3-Chloro-1-methyi-5-[(4"-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-
indole-2-carboxylic acid

20 The product of step {d) may be hydrolyzed as follows: the compound (5.51 g) was
dissotved in THF (120 mL) and methanoi (40 mL). Under stirring conditions was added LiOH
(1.32 g) in water (40 mL). The reaction mixture was stirred at room temperature overnight.

To the reaction mixture was then added 1 N HCI solution (60 mL), and the aqueous layer was
extracted with EtOAc (250 mL). The organic layer was washed with brine (200 ml.), and dried
) ' 25 (MgS0;). The solvent was evaporated in vacuo to give the crude product which was purified
by recrystallization from 1:1 EtOAc/ether to afford 4.4 g of the title compound.
) 3-Chloro-1-methyl-5-[methyl-{4"-trifluoromethyl-biphenyl-2-carbonyl}-amino}-
1H-indole-2-carboxylic acid
As an alternative to step (e), the product of step (d), in which R® is hydrogen,

30 optionally may be alkylated by processes well known in the art. For example, to prepare a
compound in which R® = methyl, the product of step (d) is treated with Me,SO, in the presence
of KOH, K;CO3 and Bu,NHSO, in 2 suitable solvent such as toluene, with heating to 70°C
with stirring for about 30 minutes. After cooling to room temperature, the reaction mixture is
diluted with 1 N HCI and stirred for 10 min. EtOAc {100 mL} is then added, and the organic

35 layer washed with brine, dried (MgSQ,), and solvent removed in vacuo to give the product
wherein R® is methyl, with appropriate purification e.g., by recrystallization from 1:2
EtOAc/isooctane. .

The resulting indole ester may then be hydrolysed as in step (e}, e.g., as follows: the
compound is dissoived in 3:1 THF:methanol, LiOH in water is added under stirring conditions
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i ndol e- 2-carboxylic acid (3.41 g, 6.6 nm@sl), N, Odinethyl hydroxytam ne
hydrochl oride salt (0.938 g, 9.4 mvl) PyBroP (4.50 g, 9.4 mmol) were
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agueous | aywhichgsiescxibecibelewdimgtapHa)et OAc (2 x 100 rﬂ) The conbi ned organic
layers were drigf (MaZnforo-antht g@ft‘rﬁffu%ﬁ@thylfb:ﬂh@ﬁgﬁ@-cérﬁor@l}@hﬂnoﬁﬂ-i m in
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roduct b
(307 5 my. Omg e sHREnIEdp DAY EHaCinfiarly [pye Bl %fgmomefa?%%f?raﬁﬁ’rﬂée) sal
E 316m3 ;rg ddlﬂmml Theamedctivh @liktare 2@k eltinfeli@t dompanpanstore f 3Hde Ttie droduct wﬁE-IZCI 2
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stirred at ®OWeHdor 5.5 h, 5 Saturated NaHCO3 (8 nL) and CHCI3 (12 nL) were
t hen added, and Eﬂéﬁlp@&%m%\&e?é'ﬁépa/t@cssimilarly to Example 45 above, and Examples 65b-f

were prepared similarly to Example 65a below.

Table &
R4
| Noo
’@/e_( N7 0
N |
' Y R° MRV
Molwt.| MS |HPLC
Example] R’ R® | R® R’ R R" (calc) |(found)| (min)
46 Methyl H [Methyl| Benzyl H  |Trifivoromethyl} 709.17 | 700.2 | 20.185
47 Methyl | H H  {Propyn-3-yil H [Trifluoromethyll 643.07 | 643.2 | 15.244
48 Methyl H H Isopropyl H [Trifluoromethyl] 647.10 | 647.2 | 16.567
49 Methyl H |Methyl] Pyrid-3-yl H [Trifluoromethyl| 710.16 | 710.2 | 8.513
850 Methyl H ‘H Propyl H |Trfluoromethyl] 647.10 | 647.2 | 16.67
51 Methyl H . | Ethyl | Benzyl H Tn't‘luoromethyli 723.20 | 723.2 | 21,392
52 Methy! H |Methyl] 3-chiloro- H Triﬂuorornethyll 74361 | 7442 | 20.578
benzyl _ ~
53 Methyl H |Methyl] Benzyl | Methyt Triﬂuoromethyl| 723.20 | 723.2 | 21.202
54 Methyl H H Ethyl | Methyl Triﬂuoromethyll 647.10 | 647.2 | 15615
55 Methyl H H | Isopropyl | Methyl Trifluor'omethyll 661.1 | 661.2 [-17.161
56 Methyl H |Methyl{ Pyrid-3-yl | Methyl Trifluoromethyl] 724.18 | 724.2 | 9.154
57 H H |Methyl] Benzyl H [Trifluoromethyll 695.14 | 695.2 | 19.131
58 ‘Ethyl H [|Methyl] Benzyl H [Trifluoromethyl] 723.20 | 723.2 | 21.172
59 Ethyt H H [4-methoxy-] H |Trifluoromethyl} 739.20 | 739.2 | 18.345
benzyl .
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441.4 ng of the title conpound. Exanples 66 - 85 10 Using a compound of
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the conpounds shown in Table 6 according to the followi ng nmethod: A stock
sol ution containing conpound BIC (20.4 ng, 0.0478 nmol ),

EDC (19. 6 ny,
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(a)

3-Chiloro-1-methyi-5-[(4"-trifluoromethyl-biphenyi-2-carbonyl}-amina}-1H-

indole-2-carboxylic acid (3.41 g, 6.6 mmol), N,O-dimethyl hydroxylamine hydrochloride salt
(0.938 g, 9.4 mmoi) PyBroP (4.50 g, 9.4 mmol} were suspended in CH,Clz (60 mi), foliowed
by the addition of diisopropylethyl amine, and the resuftant reaction mixture was stirred at
room temperature for several hours. The reactidn solution was concentrated to ~ 25 ml, and
then directly applied to flash chromatography using 30:70 of EtOAc/hexane 1o give 2.86 g of

the title compound.

0.102 mmol ), and DVAP (2.47 ng, 0.020 mgpl) in CH2A2 (0.8 mM) was added to
a 1.8 nL reaction vial containing the acid (1.2 eq) and the resulting
m Xt ur e was—shakefai— et atro; Got B EgQn
m xt ur e wag—t-h o et Imgwl géﬁk; Hlfre h"o*dhu.:?llf‘f;‘o'? ﬁcn.:zgz ;‘;?6; he
- reaction mi[xt &t e y’rerlii sNﬁtR nBF'EﬁV 18 '11 %ugmmeo‘a Wgs ~ puUritidd by
%L/l ca gelb CHEDPTHRERA TR USTH] ‘F'%W Jq:; C.mhe 006 —_“raggem_ngscm about
6 to abg T“"cu"‘“” 320 (i f
pr esent) Mol §A RMW'EI I]’nr ,‘\Ef) ;}FoﬁmW@AH/;l') t::';l;' :I?Q?U"{ £ nr'nzt:: 2'(712
683 -trifi or%ﬁmjh\”ﬂ?‘%}f‘-tﬁif RIS R0 | 720 [og Boar |-9420P 1 9444 11130
703" - net hyll - 1odettph B He dMBvid3-A¢i dt 650, 741 o416 | 6422 | 6322
723' - chl or ¢4’ 65|BI Uovaigb 9. HogMamd' -Etet hox yt 6 PRflug@Retfv| 38334 71| 382 14-74¥6
753" - met hoXV+886.| Maetny/ B3 H- 4 arb( [ +O4f rtordm "emanbd eyl et ayl|- 663. 783
784" -ethenyl -632./[769 792' - det haxyeizd et hoxy 666, 7841
804' - hydr oky B4 hyI1Me3b] 787 {28 Defenpthe; PooBrfarrogt 82843 | P82 1| B¥3 91876 - 71
812' - met hokyB5e chlneatioby 1H2 () Zthid 2 4’ Ettgly a o HE [T rifiadrdmethyl] 647.15 | 647.2 {5.071
65f Methyl H H Methyl H |Triflucromethyl| 605.06 | 605.2 |5.433
) Example 65a: 3-Chloro-1-methyl-5-[(4"-rifluoromethyl-biphenyl-2-carbonyt}-amino]-
1 H-indole-z-carboxylic acid [2-(ethylamino)-2-oxo-1-phenyiethyl]Jamide
A
N
N
H cl "
HN
5

(b) 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (3-chloro-2-formyl-1-methyl- 1H-lndol-

§-yl)-amide:

To a solution of the product from step (a) (1.56 g, 3.02 mmol) in THF (25 mi) at -78°C
was added DIBAL in THF (1.0 M, 12 ml), and the reaction mixture was stirred at -78 o for6 h.
The reaction mixture was diluted with NaHSO, (0.25 M, 86 mi) and EtOAc (115 ml), and the
aqueous layer was extracted with EtOAc (2 x 100 mi). The combined organic layers were
dried (MgSQ,) and concentrated in vacuo to about 30 ml in volume. The product was purified

(c)

. 2-carboxylic acid {2-(ethylamino)-2-oxo-1-phenylethyljamide

by flash chromatography using 1:1 EtOAc/hexane to afford 0.706 g of the title compound.
3-Chioro-1-methy-5-[(4"trifluoromethyi-biphenyl-2-carbonyi)-aminoj-1 H-indole-

3



834-tert- butyI 662. 839 843" - nethoxy4 nethoxy 666 7841

853" -fluoro4' -fluoro642. 712 Exanple 86. 28 December 2005
(S)-5-(2-But oxy-benzoyl am no) - 1- net hyl -. 1H i ndol e- 2- carboxylic acid {2-

[ benzyl ( n¥OMpI0Y2833 no] - 2- oxo- | - phenyl et hyI) anmide (a) 5-(2CT/IB02/01876

Acet oxy- benzoyl ami no) - 1-met hyl -1 H-i ndol e- 2-carboxylic acid ethyl ester 5
To a solution of 5-am no-I-nethyl-indol e-2-carboxylic acid ethyl ester
(12.86 g. 58.92 mM and diisopropyl et hybam ne (20.5 ni, 117.84 mM) in
CH2Cl 2 at OC was added a solution of acetyl salicyloyl chloride in CH2Cl 2
over 30 minutes. Thé bl@ﬁu&h&n% I(tsyl(m Mﬁ§ m%ﬁ)q@m:ny@%hér@gay&wﬂems

d and t I tu d
Gtirred ac o Getiing o B SRS (RS SRR SYPENER By od 1o a
separ at ory Chiglie(25 1rQ.),and theheaction mixiuorwascetirrevaa naedh \eimpbratubé IQ0 ria50 nl) and
aqgueous NaHQSE(OA'Ei]ﬁ (QH%PWES théﬁ é’diﬁeh %d%%é@hérﬁqnx@%&as’\@%téﬁﬁb fok 5 B ﬁr ed.

The sol vent was removed ressure to ‘%row de the tit
corrpound ( Bt ”@teﬁiqwgﬂ&(@?'-b%ﬁ%’dﬁ? ﬁ'bf wefe {igf fgded dl“?ﬁﬁQ%‘-"’ﬁ’@é‘P’i‘f’oxyl ic
acid The pr agshet wil watbe(s rfld,) antd 2hed cOncebtralél incuoaThelprosuet wathurified byllash30 i) ,

lrrr;t E?E%l h%&éﬁ’u % %5@]%38@8@2&%%& ta-gﬁﬁd%m W&ebf%?ﬂié éonlﬁtrogrgidwat hr oom

tenperature for 3 hours. The m xture was concentrated to 15 nL and the pH
was adj ust egkghpleglgoutss3. 0 with 1 N HCI. The mixture was extracted 3 tines

ith ethyl t 25 mb) . . T I t,

\émri edeo er ace mggii ?Qt"?lpé'&d gE%’"@%%@nf‘%ﬁ‘ftgagF'Bheﬂylobpnguﬁvrg?ﬁﬁ%ﬁm@egnpound
20 (c) (9 -@fqﬂzthmkyﬂdg@hwyihél'ﬁblﬁﬁ)‘ac@rdmthweﬂl"OHlﬂBMOGr2 carboxylic acid
{2- [ benzyl (et biodeaul cohiing aompauhﬁrmgmh@ SO IHR EBCebFhG, O St ep

E)g%zgll 36m§1‘Wél 'waéﬁ?ﬁﬂ %%%@O?ﬁm% Hogz - "H'S/I"g%\%qdédlﬂaak%ﬁ'-l n a 50

L round boedation vidl carsdiningoiie aCid @1.2rkg)) anddie melding naixidretves shakeh atreomas cool ed
to 0C 31'3d ttélﬁﬁéfﬁﬁ*‘e%érﬁlgI%S Tg'tHeSrQchtl fp)ﬁ XtLEé \b# tﬁéﬂ é'b%eé 6 SrHﬂ 8f IJIKI 52 mM. After

the addition was co C00 enoved ahd the reaction
m xture wadineg |W%"%ﬂ'a’l"6%ﬁﬁ‘q *éﬁff@F‘é’t“dF'é‘”‘Fd‘ias 1"@"ﬁha"Pﬁé°’r1§%t dheprodyskwagi | ut ed
wi th ethyl pacietay emc(ajgéocnndm:)togtaphymbﬁg CHCVEtOAREThe Wifds @shgwd trétn dbdit 18 ( 20
m), wat er, Sb% té?*’ and brine (20 nL). The ethyl acetate was dried with
MySO4, flltere and concentrated. The residue was purified by flash colum
chr omat ogr dgk€€on silica gel eI uti ng 30 vmth 5% di et hyI et her in CH2C 2.

(d) (S)-5-(2-Bu n dote ar boxytic acid (2-
[ benzy] (et hyl) phenyl et fbﬁ,) de To a solutionfof the
product of step| (c) (120 If. 22 M. v i @egsi phosphine (68 [, 0.26
mVv), and an al cjohol (0. 29z N i _ . at  @QC was added DEAD (41 ulL,
0.26 28 Decenber 2005 WO O < '
' ) Example R"™ Other R™ (if present) Mol. wt.

66 3'-flvoro 5'-fluoro 642.712

67 2-fluoro 4’-fluoro 642.712

68 3'-trifluoromethyl §-trifluoromethyl 742.728

69 4'-chloro - 641.176

70 3'-methyt - - 620.758

71 3'-carboxylic acid _ - 650.741

72 3'-chloro - 4'-fluoro 659.166

73 4'-methoxy - 6562.822

74 3'-amino . 621.746

75 3-methoxy - 636.757

76 3'-carboxymethyl - 648.768

77 3'carbamoylmethy! - 663.783

78 - 4-ethenyl - 632.769

79 2'-methoxy . 4’-methoxy 666.7841

80 4'-hydroxymethyl - 636.757




PCTI 11 B02/ 01876 m\V). The cooling bath was renoved and the m xture was
stirred at roomtenperature for 16 hours. The mi xture Widesemben2dt ed to
approximately 200 uL and applied to a prep TLC plate (silica gel 60 F254,
1.0 nm 20wowBm02383 cn). The plate was eluted with 5% di et rgir/mBodM@s76 i n
CHZCI 2. The band correspondi ng to product was scraped off the plate. The
product was 5 washed fromthe silica gel with ethyl acetate. The ethyl
acetate was concentrated to provide thertitle product. Mol w. (calc ),
602. 74; Ms, 603; HPLC, 19.7 mnutes. Exarrpl es 87- 98 shown in Table 7 were

repared simlarl 5 : Ny f O I H
P-C N Exanpl eR'E’b!g"M AT TR A0 W, BAWLE
|

884-trifl ouronet hil yll656 74{?9‘5’7‘?8 Q 802 net hyl propyl mMﬁsj_g_ 7

902- et hyl but yl 616. B#61721. 14dabbubdh bup30. 7963122. 3 92A §8A48586 [758717. 1
93C cl o en614. 756[1538. 0 { 94MeBmaethaxy ohex| . 64 2-86H3Q2. 7 666.7841
95Met hyl cycl opr opyT @80. TZ60118.flaord02- NENOX atfiblb. 7866 /1g12718 72} et ho
et h618. 7461916. 7 ' 'SSWTS—S—rO—Exanpl e—vu

5-[(4'-T(iluoromethyl -bi phenyl - 2-car bon d@] - benzof ur an- 2- car boxyl i c
aci d [ 2- oxo- EXEM(SJQ @ﬁpfaﬁmea%ﬁﬂw)nek Wﬁhaﬁﬁ olpe-gaghoxyiic acid {2-
S5- ni t r obenzoperizpitméehyt)aminopbioct-ghehyietiyalide est er .
5- Nitrobenzofurag%& LiS e%/l ﬁ: %@;‘Q (200
nm) and chl or of or f %3/ e ?%a égw u‘)r/%%%gésf%%ﬁ %‘ﬂj %
stirring&onditi offse sekdiopg @@a@wb@wtmbm@lwmmgzggstwq%@m #@2 73
mM) and diisopropyiethylamine {20.5 mL, 117.84 mM) in CH.Cl, at 0°C was added a solution
g of acetyl salicyloy! chloride in CH,Cl, over 30 minutes. After the addition was complete the
o cocling bath was removed and the mixture was aliowed to warm to room temperature and
stirred at that temperature for 2 hours. The mixture was transferred to a separatory funnel
10  and the solution was washed with 1N HCI (150 mL) and aqueous NaHCO; The organic
fraction was dried over MgSQ, and filtered. The solvent was removed under reduced

pressure to provide the titie compound.
(b) 5-(2-Hydroxy-benzoylaminoc)-1-methyl-1H-indole-2-carboxylic acid
The product of step (a) (2.0 g, 5.26 mM) was dissolved in THF (30 mL), methanol (10
1§ mL), and water (10 mL). The mixture was treated with lithium hydroxide (882 mg, 21.04 mM)
and the mixture was stirred at room temperature for 3 hours. The mixture was concentrated
to 15 mL and the pH was adjusted to about 3.0 with 1 N HCl. The mixture was extracted 3
times with ethyl acetate (25 mL). The ethyl acetate fractions were combined, dried over
MgSO,, filtered and concentrated to provide the titie compound.
- 20 (©) (8)-5-(2-Hydroxy-benzoylamino)-1-methyl-1H-indole-2-carboxylic  acid  {2-
) [benzyl{methyl}amino]-2-oxo-1-phenylethyl}-amide
The product of step (b) (1.36 g, 4.38 mM), PyBrOP (2.45 g, 5.26 mM), and (S)-N-
benzyl-N-methyl-2-phenylglycinamide (1.91 g, 6.57 mM) were placed in @ 50 mL round bottom
flask. DMF (20 mL) was added and the mixture was cooled to 0°C and treated with
25 diisopropyl ethylamine (3 mL, 17.52 mM). Afier the addition was complete the cooling bath
was removed and the reaction mixture was stirred at room temperature for 16 h. The mixture
was dituted with ethyl acetate (120 mL) and the mixture was washed with 1 N HCI (20 mL),
water (20 mL) and brine (20 mL). The ethyl acelate was dried with MgSO,, filtered and
concentrated. The residue was purified by flash column chromatography on silica gel eluting
30  with 5% diethyl ether in CH.Cl,.
_ (d) (S)-S-(Z—Butoxy-benzoylamino)-1-methyH H-indole-2-carboxylic acid {2-
{benzyl(methyl)amino]-2-oxo-1-phenylethyl}-amide
To a solution of the product of step (c) (120 mg, 0.22 mM}), triphenylphosphine (68
mg, 0.26 mM), and an alcoho! (0.29 mM) in THF (2 mL} at 0°C was added DEAD (41 uL, 0.26




bubbl ed HCl gas until the solution was saturated. The reaction m xture was
stirred at room tenperature overnight, and white solid 283edemtendC05The
precipitate was collected by filtration to afford 9.5 g of the title
conpound. WON3/B02838 nobenzof ur an- 2- car boxyli c acid net hyl SXIEABI2/GI8ThHe
product fromstep (a) (6.9 g) was dissolved in THE (200 nL), followed by
the addition of 10% Pd/C (1 g), and the resulting reaction m xture was
hydr ogenat ed under 50 psi of hydrogen fmr 2 hours. The catal yst was
removed by filtration through celite, and the solvent was renoved in vacuo

to provide 5.,9n07 cdoh‘@ dabri kS rGREVRA Yitfhne frfdure was stirred at room temperature for 16
5-[(4- Tr|quororre b

henyl - 2- carbonyl )-am n benzof uran-2-car l@/
acid 10 met Rgurs. eHeew'xwfe ¥R§ fqneefreﬁéﬂmpmszﬁf% f#?w'caf‘ gRR)Ied o a@reahf 14 g) -
was di ssol veglate fsillckigélien F 264) 1 joowme,2olesh x 20fven).atiies ;tlatewaefeiutedadntyils%dhbtb,rl ether (4. 49

Under Sh (?.f bﬂgTﬁ&QQ{dté?ﬁ&io t@pggﬁi:t S&Qpeéodﬁ-ﬁ)we pla‘ﬂﬂ ekkgo&tcf— Whd N9 ]

mas conti nue and excess e were
removed it veeshed frem dhe siica gel yith gbyhgaetata; §§%P"D!éé°‘?fﬂted‘?2(‘§f°2°e"f'6¢1’ BRevids, t he
addi tion of hetipretest Mol RNcakEE027a) ME608; HPLCANGI7 pidtel. ne (7.36 nL). The
reaction solution was stirred at room tenperature overnight. The reaction
m xture was concentrated in vacuo, and the residue was dissolved in EtOAc
(500 ), waSiaawleaBT-198sshowr it Table Rave@aBepstsd simigry toExgmBEe 8§) , water (50

m.), IN HC -@Bielﬁlon (2 x 50 rrL) and brlne (50 m.) . After dry| ng over

MySH, the [sg v emoved R vacug 2 [ whi ch
was purifigd by recrystal i zatl on from 20 c/ hexane to afford B. 4 g of
the title gonmpound. (d) RY
15)[ (4" -Trifll uor omet hyl - erwl t) am no] - benzof ur an- 2- car boxyl i c
acid The prloduct from ste d in THE (100 i) and
nmet hanol (300 nL). Unde |rrﬁ ng co d|t|"on dded LiOH (2 g) in water
(100 nL). The reaction m was stirr&¢ at roomtenperaturefor 30
m nutes. The reaction sol uti on was then concentrated 25-in vacuo,|acidified
by addi ng 1N HCl solution._The product _was (2 x 300
m.), and c¢nbi ned pbrganic ka,yers werije Q! ith, bri rrL) and
then dri ed |[HEEReASOL. - ThE or ganiefray "‘s £ copeehtaldd—n vacuo to
ive the C,..A:BTH.”-. P D\rpy“me et i £208. (1, vng 9 . ||:_.%B\-' a— om
gt her / h 177 88" 1 4wifourometh NGNS el i T i
e erl EX?. e—tdd T Brof T e GUPOYNUER3 1T 197 )
5-1 (4" -Tri tdlugren 1zof-uL-aR--2-~cfar boxyl i c
acid [2- 3¢ 0281 -lohenyfTe pyH-aF-R Loyl HarP b Hhe “r2‘1".:ct Hrom st ep
d N {!T’)') mm{\z'é-tb ly‘ lrJ:-Y\v pav= Wi | \wbzainf | ns ,‘ 1 1 Y 22"- hl 1 d
( ) (100 d, i\.l'- :-I)IIUI } ,I 4Al Tt}l U'u-yl d:?[v:l T gsg‘yl 1 ' 017 WC Orl e
sal t (1 eqg Y A yof Up Cyé‘lbﬁénh”" VRS |4‘?§U| ucu61|5| 2 Cr5gd TE)) fOl | owed
by the adgtt g™ f—ch Tty exﬁt frytram 390 643 1 on m xture
~was stirref—aiggTognmT Y, M& pi‘ betiweg 0 5 TOUT S o4 T8 SO Vfgrg was| t hen
evapor at edj—arg—tHe—praadetwas—pu-HH-eg3a—bYy
a E allit nz'pﬁi\nqugﬁ o +Eﬁ€-\7.3n| _
Et OA\C/ heXa TC ? orfjut i -aﬁl VCtTL y arrg 1Y I‘:i %& ol . CS 100
102 were p etrst n";lcue oxy?u Eante and 108,
h BI 1 H Sd 63
and ogetnet wtr-trent trogetratomto hich Lllcy are attached form
‘the listed heterocyclyl group. 28 Decenber 2005
_ Example 99

5-{(4"-Trifiuoromethyl-biphenyl-2-carbonyt)-amino}-benzofuran-2-carboxylic acid [2-oxo-1-
phenyl-2-(propylamino)ethyilamide

g@zﬂ@
'2

15 (a) 5-nitrobenzofuran-2-carboxylic acid methy! ester. _
5-Nitrobenzofuran-2-carboxylic acid (10g) was dissolved in methanol (200 mL) and
chioroform (100 mL), and the mixture was cooled to 0°C. Under stirring conditions was



WD 03/ 002533 PCT/ |1 B02/ 01876 -74 Table 8 CF3 0 0 / a 0 H NFM Exanpl eR6 R Mol
wt MS HPLC cai c(found)m n 100H Cyci opropyl net hyl 611. 626@8De2eHmb81200601H
Cycl opropyl 597. 599598. 213. 539 102Pi peri di n-1yl 625. 653626. 217. 696

103Mor phoMihe3seogsB27. 626628. 213. 755 104HCycl opent yl 625. 653616GBRUBSB7 7

105H3- f | uor o- benzyl 665. 65666. 216. 705
106H2- et hyl - but - 1-yl 627. 6689628. 217. 825 107Met hyl Met hyl 585. 588586. 214. 26

108Azet i di nyl 597. 599598. 213. 51 109H4- net-texy- benzyl 677. 686678. 216. 075
110H3, 4- di f | uor o- benzy| 683. 6409684. 216. 955
111H2, 3-di f Imr;@ub@ | BEINEBOBFasshr L ﬂaé;’éal%nénlmn@vés btied bicbaet hy!l -

(33, o073, %%ﬁ%rgﬁ%pgﬁﬁ%& anf o Pl gorei o o8 e D e PRE lET UG T | beg
above, in paobifodi9dg of be tiesmmpbed. f or Exanpl es 66-85. Table 9 CH3 N O 0
,~NHa o R w {b) S-aminobenzofuran-2-carboxylic acid methyl ester.

5 The product from step (a) (6.9 g) was dissolved in THF (200 mL), followed by the
addition of 10% Pd/C (1 g), and the resulting reaction mixture was hydrogenated under 50 psi
of hydrogen for 2 hours. The catalyst was removed by filtration through celite, and the solvent
was removed in vacuo to provide 5.9 g of the title compound.

(c) 5-{(4"-Triflucromethyl-biphenyl-2-carbonyl)-amino}-benzofuran-2-carboxylic acid
10  methyl ester
4'-Trifluoromethyl-2-biphenylcarboxylic acid (9.14 g) was dissoclved in CH;Cl;, followed by
) the addition of oxalyl chioride (4.49 mL}). Under stirring conditions was added DMF (0.5 mL},
and the stirring was continued for 1 hour. The solvent and excess oxaly! chloride were
removed in vacuo, and the residue was dissclved in CH,Cl;, followed hy the addition of
15  product from step (b) (5.8 g) and pyridine (7.36 mL). The reaction solution was stirred at room
temperalure overnight. The reaction mixture was concentrated in vacuo, and the residue was
dissolved in EtOAc (500 mL), washed with saturated NaHCO; solution (2 x 50 mL), water (50
mL), 1N HCI sotution (2 x 50 mL), and brine (50 mL). After drying over MgSQ,, the solvent
was removed in vacuo to give the crude product which was purified by recrystallization from
20 EtOAc/hexane to afford 8.4 g of the title compound.
(d) 5-{(4"-Trifluoromethyl-biphenyl-2-carbonyl}-amino]-benzofuran-2-carboxylic acid
The product from step (c) (_8.1 g} was dissolved in THF {100 mL) and methanol {100
mL). Under stirring conditions was added LiOH {2 g) in water (100 mL). The reaction mixture
was stirred at room température for 30 minutes. The reaction solution was then concentrated
25  in vacuo, acidified by adding 1 N HCI solution. The product was extracted with ether (2 x 300
ml}, and combined organic layers were washed with brine (2 x 50 ml) and then dried over

o

MgSO,. The organic layer was then concentrated in vacuo to give the crude product which
- was purified by recrystallization from ether/fhexane to give 7.1 g of the title compound .
{e) 5-[(4*-Triflucromethyl-biphenyl-2-carbonyl}-amino}- benzofuran-z-carboxyllc acid [2-
30 oxo-1-phenyl-2-(propylaminojethyllJamide
The product from step (d} (100 mg, 0.235 mmol), (S)-N-propyl-2-phenyigiycinamide
| hydrochloride salt (1 eq.} and PyBrop (1.1 eq.) were dissolved in CH;Cl; (2 mL), followed by
the addition of diisopropylethylamine (3 eq.), and the reaction mixture was stirred at room
temperature between 2 hours. The solvent was then evaporated, and the product-was purified
35 by prep-TLC using 2:1 EtOAc/hexane as eluting solvent, and the yield was 79 mg.
Examples 100 - 112 were prepared similarly to Example 99. In Examples 102, 103
~and 108, R®and R’ togeiher with the nitrogen atom to which tfiey are attached form the listed

heterocyciyl group.



H H3C Exanpl eR Ml .

W . MS HPLC cai cfoundnin

1131 sopr opyl net hyl 524. 668525. 214. 958 1142- et hoxy- pheny|2B60=ceb886200515. 07

1152- et hyl

1172- net hyl -

-5-chl or o- phenyl 579. 104579. 216. 683
1161- hydr $%Q/0%80253pr op- 1- yl 552. 679553. 213. 01. 3

4- chl or o- phenyl 579. 104579. 216. 651

PCT/IB02/01876

118( Nor bom 2-yt) - met hyl 562. 718563. 217. 288 119Cycl obut yl 508. 625509. 211. 734

120phenoxy- et hyl -

met hyl 588. 712589. 217. 1¥8 28 Decenber 2005 WO 03/ 002533

PCT/ 1 B02/ 01876 -75 1215-brono fur-2-yl 599. 489600. 214. 651 1221- phenyl - cycl
ope n t-1-ylB&8/51599. 218. 913 123Napht h- 1-yl 580. 692581. 215. 995
1243-chl orojthien-2-yl 571. 1g2571. 215. 847
125Per f | uor pet hyl 572. 539573~16. 771
1262- (pyrrol-1-yl)-phenyl 595,J70759
1271 soqui nolin-1-yl 581. 6858Y. '6. o jocal conpositiong Oral solid
forms for cenpounds of the o xamﬂ esl pof which have begn 5
provi ded abpve, are preferi t'ébl et S, povvder’%wbr granul es whi ¢h typically
contain just the active agent(s) or preferably in conmbination WMth
adj uvant sl ekci pients to enhance the processing characteristicsjof the
active. Forftabletls, the active agent is typiMoakl ¥ | MSs tIh&RLEOPs ( by
wei ght) of pExerbledmil aRT on and pr & erabl y Il desio)s undol f(Win} ekanpl e 2. 5%
by wei ght. [Thd%r ddoni Want porGyriepiopdmetie [16)168% fub3d-2od todldr| ses
fillers, difjuadts,| di sHnteglant Cyclbprbpyi cant{s58a589 pptbdRalil 18.5391 avors. The
conposi ti onj o'ﬂoz hgse exci plpi}j@h&n-hﬁ Wel' T Knqve2s1683 ngzsazt Cau8l d} ng to this
i nvention, preferTed—i; 7 ||uem> ] :>c TXt two or
5n?)re of the%’ny Hm.pub.ﬁ??{%afp v cel— ‘62;'6?‘; & szg]ﬂm “ﬁﬁ’lsai | types),
Starch, and-di-gcallcium phos ycqﬁE_LLLLé a 51& f gdniﬁ?ﬂtes typically
conprises Ilesd®% han 98% of the ﬁ"&?’ﬁtﬁeﬁ%ﬂ on | aPR-85 b1 88&B| ¢ 18999 |k han 95%
A 106 2-methyl-but-1-yi 627.6689; 628.2 17.825

107 Methyl Methyl 585.588 | 586.2 | 14.26

108 Azetidinyi 597599 | 598.2 13.51

109 H 4-methoxy-benzyl 677.686 | ©78.2 16.075

110 H 3,4-diflucro-benzyl |683.6409| 684.2 16.955

1114 H 2,3-difluaro-benzyl 683.6409| 6842 16.961

112 H 2-fluoro-4-trifloromethyl-| 733.6489 | 733.2 18.899

benzyl

Table 9 below provides Examples of additional compounds of the invention, prepared
5 according to the methods described above, in particutar, as described for Examples 66-85.

_) Table 9
rérCHa o
0
e j,@
R N H
H N
H,C
Mol. Wt. MS HPLC
Example R {calc) (found) (min)
113 Isopropylmethyl 524.668 525.2 14.958
114 2-methoxy-phenyl 560.658 | 561.2 15.07
115 2-methyl-5-chloro-phenyi 579.104 | 579.2 16.683
116 1-hydroxy-cycloprop-1-vl 552.679 563.2 13.013
17 2-methyl-4-chloro-phenyl 579.104 | 579.2 16.651
118 (Norborn-2-yi)-methyl 562.718 | 563.2 17.288
119 Cyclobutyl 508.625 509.2 11.734
120 phenoxy-ethyl-methyl 588.712 588.2 17.118

-




15 for exanple 93.5% The preferred disintegrants include Ac-di-sol,

Expl ot abTM starch and sodium |l auryl sulphate (SLS) -- 28l B3erekibentOlis
wetting agent. When present these agents usually conprise |ess than 10%
of , t he f owtuésatokssa and preferably | ess than 5% for exanplP€T/IBZ01gHe
preferred lubricant is nmagnesium stearate. Wen present this agent usually
conprises less than 5% of the fornulation and preferably |less than 3% for
exanple 1 % 20 Wen present these agentw-conprise | ess than 60% of the
formul ation, preferably |less than 40% for exanple 10-20% More detailed

exanpl es of or et IR A g (e GEPIBIIS600% | Ne falbgeniijon are
shown in Ta — ine) —pe— ctjured by
standard t af g pk RhSDY c¥8’°P‘Wwi mnygmpjsga AN EEN e@;gfg,‘i r a wet,
dry or melt |gri®8ullation. mEPbhdofgeal i ng S8H6%r c?ﬁméa d_eP9Bsi on. The

tabl et core$ mM&¢ be nond-cblorgriieni2-y ayer (jsP7 08 Laff e Loat ®f4hi t h
appropri at efovi@scoat s kndvemiuoroetiye art . |1A10.5891D. 5@@anpl esi6diit ab| et

formul ati on$ T{@E COHpOLy:‘gﬁ—rﬁ“ﬁ_y])%ﬁW a 1,[| Bosrrt prsged | Tormmuaoat i ons bel ow
Fillers/ Dl st ngs,‘égbll;olﬁ 1o 5LUWM5522'9 A OfEl4s2

a-a-r-ouk

Avi cel / Mannkigl-Ac—B—Sel-Maghesturfi-2-(-93—bi395tearat-e—19%

Manni t ol | DcpAc- Di - Sol I\/agne5| um 28 Decenber 2005 WO 03/ 002533 PCT/ 1802/ 01876

-76 2:1 (93.5% 3% Stearate 1% A\ﬁhgﬁ,l,gcgggﬁgo& smehdvegnesi um 2: 1
(93.5% 3% St earate 1% Avi cel / Ac-Di - S0l um Fast Fl o Lact %seB% Stearate

1:2 93. 5%4% Avi c&rpvaidiprms) fercompounsis of 'éwr'@“%&é&l"ﬂ?é%? ighfavepe
(73. 59 3520%rivRies abdve, Jé}’e plaferablyabiiéls phadd orodnBlee Whics tyviallytcMitginstitiem 2: 1

0, 0, 0,
( 33 5% 3%20 /qv%%rgenté) or preferabiy in combination with adjuvants/excipients to enhance the

-

-4

processing characteristics of the active.
For tablets, the active agent is typically less than 50% (by weight) of the formulation
and preferably less than 10%, for example 2.5% by weight. The predominant portion of the
10  formutation comprises fillers, diluents, disintegrants, lubricants and optionally, flavors. The
composition of these excipients is well known in the art. According to this invention, the
preferred fillers/diluents comprise admixtures of two or more of the following components:
avicel, mannitol, lactose (all types), starch, and di-calcium phosphate. The filler/diluent
admixtures typically comprises less than 98% of the formulation and preferably less than 95%,

15  for example 93.5%. The preferred disintegrants include Ac-di-sol, Explotab"“', starch and
sodiurn lauryl sulphate (SLS) — also known as wetting agent. When present these agents
usually comprise less than 10% of the formulation and preferably less than 5%, for example
3%, The preferred lubricant is magnesium stearate. When present this agent usually

- comprises less than 5% of the formulation and preferably less than 3%, for example 1%.

) 20  When present these agents comprise less than 60% of the formulation, preferably less than
40%, for example 10-20%. More detaited examples of tablet formulations for the compounds
of the invention are shown in Table 10. '

The examples shown in Table 10 can be manufactured by standard tabletting
processes, for example, direct compression or a wet, dry or melt granulation, melt congesaling

25  process and extrusion. The tablet cores may be mono or mutti-layer(s} and can be coated with

appropriate overcoats known in the art.

Table 10. Examples of tablet formulations for compounds of formula 1, 2.5% for all

formulations below.

Fillers/Diluents Disintegrant/ Flavors Lubricant
Wetting Agent
Avicel/Mannitol Ac-Di-Sol Magnesium
1:2 (93.5%) 3% - . Stearate
1%
Mannitol/Dcp Ac-Di-Sol Magnesium




Avi cel / Manni t ol Ac-Di - Sol Magnesi um 1: 2 (92.5% 3% + SisStearate 1% 1%
Avi cel / Manni t ol Ac-Di - Sol Brewer s Yeast Magnesi um 1: 2 (72. 594 38ember 2005

+S| s20%5t earate 194% Avi cel :

Manni t ol Expl ot abMagnesi um 1: 2

(92. 5% 4%VB0 030583 1% Avi cel / Manni t ol Ac- Di - Sol Sodi um St eadTABIZ01876
(93.5% 3% Fumar at e 1% Avi cel / DcpAc- D - Sol Yeast Extract Magnesium 2: 1
(62.5) 3% 0%t earate Sls =1 %Brewers Yeast 1% 20% O al
~conmpounds of the invention are preferabl3-sol utions,
conmpound is fully dissol ved. Exarrpl es of solvents i ncI ude all

liquid fornms of the
wherein the active

phar maceut i cat Ty @FELHEUEMTEd S@y VENT ST sur tant e 107 [Of al  giafaty St raf'l on and
preferably those in whi c:rthe 5 conpounds of the inyention ghow good
sol ubi l'ity i[ e AviBsiDERT NYIT ENcaddigeP! , POl ypr opyT ene[gl ycmlagnesizeh bl e bi | s
and glyceryl} and(@laperilde- bassed syiFems. @ yceryll- andStghmbter i de-Ebased
systens nmayj preferably ijnclude the following agentdg (and st%ilar _chlem cals
thereof), fof exawpkle: Cqdpt exAc-B356 EP,| Crodanol GICIC, oMagresiualf ac
triacetin, CaprsiFlodBoseiigyol s 812, §29, 840), Labrafil Storrate1 CS, ceol
and Mai si ne [35-12 (98188%)exdct conpositi kil ci al
sources are |sHyig/Nepnitelblje 11AcDielse Sol @W§Yﬁ§ﬂal |y Még'ijjﬁ'ut"he
predomi nant | po¥4{8%%df tihe forfful at i qn i . e20%gr eat ¢r thaﬁteﬁﬂy@% and
pref erably dgreater }/ha“ -40%—F-af \TAM..P /\;‘mdt Fpt-e p"cft‘.‘a”" y—gjeat er
than 99%  Adj @?j‘%g i dddi AEES Ty al ?E?ngi SRE ufied wERCSERe” solvent s
. . . o arate
principallyja 3 |)nasb agent’s, pal gtabil 'ty and {lavoring, agents,
ant i oxi dant g3 S LERLERE arfd VI STOSTty TTpdt 0
sol ubi li zerq. Ai{ (&3 AS 11 - '@*ﬁ'ﬂé@ar k,f chem cal conposi t%ﬂé’%ﬁ’, comjlerci al
fsgur ce for done"glyceryl Jand ‘giyceri de-based systefrs Tradenark Cheni cal
conposi ti on [CAje&Manakol POUT GR-DZBol DEC ¢TTDBrewaldYeadD P37 00ibgnssitkm1/ | BJ2/ 01876
-77 TriacetijnGiyeqez.5%)triacetzngedbi t eg 20% Stearate
1% 1%
Avicel:Mannitol Explotab ‘Magnesium
1:2 (92.5%) 4% - Stearate
1%
Avicel/Mannitol Ac-Di-Sol Sodium Stearyt
1:2 (93.5%) 3% - Fumarate
1%
Avicel/Dcp Ac-Di-Sol Yeast Extract Magnesium
21 (62.5) 3% 10% Stearate
Sis = 1% Brewers Yeast 1%
20%

Oral liquid forms of the compounds of the invention are preferably solutions, wherein the

active compound is fully dissolved. Examples of solvents include all pharmaceutically

precedented solvents suitable for oral administration and preferably those in which the

compounds of the invention show good solubility i.e., polyethylene glycol, polypropylene glycol,

edible cils and glyceryl- and glyceride- based systems. Glyceryl- and glyceride- based systems
may preferably include the following agents (and similar chemicals thereof), for example: Captex

. 355 EP, Crodamol GTCI/C, or Labrafac CC, triacetin, Capmul CMC, Migyols (812, 829, 840),
Labrafil M1944CS, Peceol and Maisine 35-1. The exact composition of these agents and

10

commercial sources are shown in Table 11. These solvents usually make up the predominant

portion of the formulation i.e., greater than 50% and preferably greater than 80%, for example
95% and more preferably greater than 99%. Adjuvants and additives may also be included with
the solvents principally as taste-mask agents, palatabitity and flavoring agents, anlioxidants,
stabilizers, texture and viscosity modifiers, and solubilizers.

15

© Table 11 - Trademark, chemical composition and commercial source for some glyceryl and

glyceride-based systems

Trademark

Chemical composition

Commercial
Source




Capmul CMCd yceryl capryl ate/ caprateAbitec M glyol 812Tri gyl ceride

capr at e/ succi nat eCondea M gl yol 829Tri gyl ceride - 28 December 2005
apryl at e/ capr at e/ succi nat eCondea M gl yol 840Propyl ene gl ycol
di capryl aWé) @482338at eCondea Labrafil ML944CSA eoyl PCT/IB02/01876

macr ogol - 6- gl yceri desGatt ef osse Mai sine 35-1d yceryl nonolinoateGattefosse
Peceol G ce nobnool eateGatt ef osse Ca tex 355 EPMediumchain tri 1

cer.i deAbi t ec Crodanol GIC/ CMedi untchai n-¥#i | ceri deCroda Labrafac

CCMedi umchain tri | cerideGattefosse A preferred oral solution for active
conpounds off t heTfidee@nti oh cont a| ng;yu@rytﬁaae%@y wei ght of mméd ve

I ngredi ent bﬁé&,?ﬁﬁﬂ'—;mc{j MEUT UTTF C¢ é?’yIch r&lét)éfcsﬁrétge (0 I "'”drAHitecEUT- or
simlar sol\ SRER—S ;ij'rc “1},‘.n ride B e-ert uolluttunegmrr|ns
active conp¢und ]QQE {2-1 henzyl 9)4%? |C§I ﬁrtle i Ccna

2- 0x0- 1- phefiy| eMgIPAB2]_ | Nt hV‘TgY'SBFI'dEaPMQ‘?’?&IP NGRS/ 1 ) | 1.1 CoMeBhen | - 2- car

* boxani do] - 1| H i MigholeB402- chr bBscavieniglycsi dicapeiateilicoptateon ee Enndepl e N4, at a

concent r at i pniabpafi M1946SND per Mikoyl maarogsidelycendetai N t | | gGutefossde pi |
Pharm Eur. A Rfgdide@slar y| pr ef e T &ilcsRl HEAdmbateO 1t al NS ACT GefeissedpopNd
.(S) -N42- 10 Peceol Glyceryl mpnooleate Gattefosse
j benzyl (et fryto e, es FB = KO~ I D RERIAT CHO, trigheen Y1~ 5~ | %~ Uloitdd T U0f omet hy! )
[1,1 " -bi phETh bz ke GTardOXan U0ldditich R Frlécengs DOXA PE, Wrodd 1€ TIVENtion
see Exanpl e[ 44 jgbfa@lcBONGENT T al TighiurBndidtrigly&ri T T BafieldsEX P55 EP,

Cr odanol CIC—or—taprarac CC— A everr nor e prefrerred sorutton cont ai ns
active conp@awpderted ordtsbidiion for actwe com ounds of the invention contains up to 1% ?/welght of

benzyl ( met hy] 0 met h tr| r gnet hyl
{30 bt pherdrs Farebhi Ssspls o Fe-ehet Hmbreios AP aprae Sh e )
I nventi on stsee @Bbermg).e 44, at a concentratlon of 0.5 ng of per nL in Captex

355 EP, o1 O 0dafBhorhefefred HifioREHERE See Cbibg IoPROBaTRImER R ARRr € 1 1

a process i nvol vi ng t'rasonic

agitation afo%¥" l-e'f*ﬁs'éiﬁ'aif’h?'@e‘haﬁ [%dHWU%fOWSW?Ibh bfﬂ'?ﬁ‘ﬂ?'h?scafb&mﬁ?lag@a‘i?? to the

rate of di s3edrbibramide, &helinvebtion spe Ekermnpialde, N =ao/BiratioN 0p ©eG.6 egider matid ®Hn of

t he conpone ation at a tenperature up to 70C,

fol | oned by'%é‘l"w'rc {] Hﬁ‘?{%&eﬁl?&?@?gﬂo Wution clari ty. A particularl

preferabl e proceds naticgpyesrralaaed i oveldipn t Heongisi vactive g eeapeyid (g)'JNZ{ 2-

JI gg]nzgl 1(()0;73t {?ydzz:@mmyl)ammo]-z-oxo— -phenylethyl}-1-methyl- 5-[4' _(triflucromethyl)[1, 1-b|phenyl}-2-
2 S Ml e T b8 L. o oI, scc

Exarrpl e 44,upio 016 rrgosh eohiincGapte? 352 &Pt Gtademe! GTC/Cloe Lalapfee’C355 EP, Cr odanol

GIC/ C, or Labrafgf Efent hﬁc;re h%%f@%n %lﬁiohe%ﬁﬂmst Qefivel eémﬁfoaﬁd” it 0 70C,
fol | owed by cooQlin on to ensure sQ n_even nore

d f
R DG Yot SRR A R A o P ?e%h/’“?'gﬂ'?w (2.
[ benzyl16rretcb5bb)alﬂuo]d H-iftiolexeecatbopdraidy) eftthey inyenmemmmgxanﬁne[m af & chddentatiomet hy )

[slelExngPS’?ﬁzLi]'"ﬂzﬁfPﬁ%pﬁ)ﬁgﬁb’ws%ﬁEe&g&eg of E‘[g boxam de, of the invention

The preferred solutions above may be prepared in a process involving combining the
components with mechanical or ultrasonic agitation at a temperature, in such a fashion that is
advantageous {0 the rate of dissolution.

20 A more preferable process involves combination of the components with mechanical
agitation at a temperature up fo 70°C, followed by filtration to ensure solution clarity.

A particularly preferable process involves addition of the active ingredient (S)-N-{2-
[benzyl{methyhamino]-2-oxo-1-phenylethyl}-1-methyl-5-[4'-(triflucromethy!)[1, 1-biphenyl]-2-
c.arboxamido}-1H—indole-z-carboxamide. of the invention see Example 44, with mechanical

25  agitation, to the Captex 355 EP, Crodamol GTC/C, or Labrafac CC that has been pre-heated
to a temperature up to 70°C, followed by cooling and filtration to ensure solution clarity.

An even more preferable process involves addition of the active ingredient (S)-N-{2-
[penzyl(methyl)amino]-2-0xo-1-phenylethyi}-1-methyl-5-[4"(trifluoromethyl)[ 1, 1-biphenyl}-2-

- carboxamido)-1H-indole-2-carboxamide, of the invention see Example 44, with mechanical




WO 03/ 002533 -78 PCT/1BC2/ 01876 agitation, to the Captex 355 EP, Crodanol
GICIC, that has been pre-heated to a tenperature 50C 7@€ DecetibengdSoy
cooling and filtration to ensure solution clarity. The invention is not to

‘be I'imtedvbnsemepe by the specific enbodi nents descri bed pcuiBetioiarse

i nttended as single illustrations, of individual aspects of the invention,
and functionally 5 equival ent nmethods and conponents are within the scope
of .the invention. Indeed, various nodifi-z®ti ons of the invention, in
addition to those shown and descri bed herein will becone apparent to those

skilled in tB&agsd toftﬁ@aaﬁtaﬁssis@pe@wdagou @&&m themae Bed e hohibdWianEmSsraR €s.
Such nodi fications are 1 ntended hin the scope of the appended

clains. Al PEF0Enhdewey ?WDHQFQP ﬁ“’%ﬂ"@t"i‘?‘?&‘ﬁ? PRigR EFithy reference in their
entireties for alfrhe fh(aermwf ROSE® S0 b Smidaae stupe by GREsPaENid 8mbadibd®s described

PCTI 1 B02/0 187$Fh arg mY"% d %ea‘l?l{gﬁ'?tﬁh§ of |rfdiwdﬁhv\%§:[get9 %Pﬂg %@rﬁlﬁﬁ ’Hdl: gjnl‘uolﬂgllyo r-a

phar maceuti cal Ty accep titut'ed at
the 5 or % p@mvmeotnn@ihoﬁsmnmﬂompmntﬁrw within thescope of the ipventiosy "W?E?’r VRIoySs

phenyl, pyrI.elwlrcamrbykheznvéarorpmadawbnamoseramv@.rmidl dbsEibBs thideint vl badolie one

t fi i ndepend Cl- C6 8 | kyl ,

(5. oS b oy RS hdse™ B ek i comeBinit e iRV s
- ( CRaRb) r C( Giuenh odifi¢aURaRiry irfr@ed toSARRTIB the(s@ape dOtheeppendediaiosg.cl vyl |

(C5- Clo) het er oar YAy, refdrdflce® tited hdRaii AN Dincdiborated ¥ Ridibrtel iR Gndiy/ SRR Y, all

heterocyclyl, heteroaryl or aryl nmoiety is optionally substituted wth

from one'® o RUTRPEES: ndependently selected RIB mis an integer fromO to 5;
nis an integer fromO to 3; 15 p is an integer fromO to 3; L is

&;Q(O)N(RQ)- ; XLis N(R4), Sor 0; X2is Nor C(R) ; R, R8, Rl1l, RI12,

R13 and Rib are each independently selected from hal o, cyano, nitro, 20
azi do, am no, hydroxy, (Cl-C6)alkyl, (C2-C6)al koxy, nethoxy,

(C1- Co6) al koxy(C1-C6)al kyl, nobno-, di- or tri- halo(C2-C6)alkyl,
perfluoro(C2-C4)al kyl, trifluoronethyl, trifluoronethyl (Cl-C5)alkyl,
nmono-, di- or tri- hal o(C2-C5)al koxy, trifluoronethyl (Cl-Cs)al koxy,
(C1-Co)al kylthio, hydroxy(Cl-. ©6)alkyl, hydroxy,

(C3-C8)cycl oal kyl (CRaRb) g , (C2-C6)al kenyl,. (C2-C6) al kynyl, (C1-

C6) al kyl am no-, (C1-C6)di al kyl am no, am no(Cl-C6) al kyl -, -(CRaRb) QNR8R14,
-C(O NRaR14, 25 NRi 4C(O R75, -NR140R15, -CH=NOR75, -NR 14C(OOR 5, -NR
t4S(O 1R15, -C(OR 5, --



C(S)R15, -C(O OR15, -OC(OR 5, -SM2NRaR14, -S(O 1R15, or -(CRaRb)gS(Oj Ris;

each Ra and Rb is independently H or (Cl-C6)al kyl; 28 DegatdrembiPfsnsVO

03/ 002533 PCT/1B02101876 -80 Rc is Hor R'; each g is independently an -

i nteger fop@soeixn36; each j is independently 0, 1 or 2; B&ijozv&;s'}tal o, (C

- Co)alkyl. or mono-, di- or tri- halo(C, - C6)alkyl; 5 R4 is H,

(C -Co6)al kyf, (C3-C8)cycloalkyl. -CCOR 5, -C(S)R1l5, -(CRaR)O0O(C1-C6 al kyl),

-(CR8Rb), S(C,-Cs al kyl), -(CRaRb)1C(O Ri®m, -(CRaRb),R'. -SO2R15 or

- (CRaRb) g- phenyl, wherein the phenyl noiety is optionally substituted with

fromone to Mmesélggg@gndently sel ected R16; each r is independently an

i nteger from?2 5, 10 each t is |ndependently an integer froml to 6; RS
. and RO are each |hdepe‘hﬁf§'tﬂ°1‘"qutf°"'("€’?—'€6) al kyl, (Cs-C8)cycloal kyl, -C(O) R15,

-C(S)R 5. -{CR2ZRahQ(C1l-C6 al kyl), (CReRka(Cl C6 al kyl), -(CRaR),C(O)R' S,

-(CRaRb), Rs or -S2R 5; R6 is H (C, -C& kyf. (C3-C8)cycloal kyl, -

-C(ORL5. -C(S)RL5, -(CRaR)gg ﬁa (CRaRb) gS(C1- C6 al kyl),

-(CRaRrC(O R15, (CRaRb), Rl 7 |s"'(C C6) al kyl,

(C2- C6) al kenyl , (C2-C6) al kyn Cl1-C6 al kyl), 1p- (CR3Rb)gS(C7 C6
“al kyl); (C3-Ca)cycl oalkyl[s 5, (CRaRb), (O RL

-(CRaRb),C(S)R?S, - (CRaRDAR

;80%R7 i s phenyl, pyrldyl phenyl
Zl-or pyridyl-Z - optional 5 g w }\Ezzﬂze to five 20 |ndependently
sel ected R12; Zl is -S2- or -(Clre AR i dependently an integer from
| to 6; or R6 and R7 taken together wth the nitrogen atomto which they
are attached together conprise (C4-CLl0)heterocyclyl, wherein the

het er ocycl ybr mshampcqulicalpersentedie it thieseafhwhespin: t he al kyI cycl oal kyl, and

heterocysiyi noi gt is@Bbstiutel BEthé 6 bE@RIsitign BfomiLth Wand%@tﬁlé%tr@dl&e opti onal I'y
substituted i ndependently with 1 to 3 substi tuents independently sel ected
fromhal o, cyano, nitro, tritl uoromet hyl, trifluoromethoxy, azido, ;ORL5,
-CQ(OR15 -C(OORL5, -OC(OR S5, R RlGC(O)RlS - C(O) NRaR14, -NR3R14, and
-NR 40R15, Cl1-C6 al kyl, Cz-C6 al ken d C2-C6 al kynyl; and 30 R10 is
phenyl, pyridyl, phenyl z2 . 8 ' :p—uherein t he phenyl or pyridyl
noi ety is optionally substitdte e to five independently sel ected
RI3 ; Z2 is -S(OS, -0-. -(CRaRd)w -(Q k(CRaRD) W( O k(CRaRb)q- ; w
i s independently an integer from1l to 6;
or when R’ is phenyl, pyridyl, phenyl-2"-or pyridyl-Z'- optionally substituted with one to
five independently selected R', R"is (Ci-Cs)alkyl, (Cs-Cs)cycloalkyl, {Cs-Co)bicycioalkyl, -
(CR*R®}O(C1-Cs alkyl), {CR*'R")S(C4-Cs alkyl), -(CR’R").C(O)R", -(CR*R}R", -SO,R", (C.-
10 Cyoheterocyclyl, (Cs-Cqo)heteroaryl, aryl or -(CR“R")q-aryt. wherein the cycloalkyl, heterocyclyl,
heteroaryl or aryl moiety is optionally substituted with from one to five independently selected
Rm,
;} _ ) m is an integer from 0 to 5;
‘ _
|

n is an integer from 0 o 3; ‘
15 p is an integer from C to 3;
L is -C(OIN(R®)- ;
X'is N(R*), Sor Q;
X%is N or C(R%);
R? R%, R", R", R" and R'® are each independently selected from halo, cyano, nitro,
20  azido, amino, hydroxy, (Cs-Ce)alkyl, (C-Ce)alkoxy, methoxy, (C+-Ce)alkoxy(C,-Ce)alkyl, mono-,
di- or tri- halo(Cx-Cglalkyl, perfluoro{C,-Cs)alkyl, trifluoromethyl, trifluoromethyl{C.-Csalkyl,
mono-, di- or tri- halo(C.-Cg)alkoxy, frifluoromethyl{C,-Cs)atkoxy, (C-Cg)alkyithio, hydroxy(C,-
Celalkyl,  hydroxy, (Ca-Ca)cycIoaIkyI(CR’R")q-. (C-Celatkenyl, (CxCglalkynyl, {C,-
Ce)alkylamino-, {Ci-Ce)dialkylamino, amino(C,-Ce)alkyl-, -(CR?R"),NR’R", -C(O)NR°R", -
25 NR“C(OJR™, -NRYOR™, -CH=NOR'™, ~NR“C(O)OR", -NR“S(O)R", -C(O)R™, -
C(S)R®, ~C(O)OR"™, ~OC(O)R"™, ~SO.NR?R™, ~S(O)R™, or ~(CR’R"),S(O}R"; '
each R® and R®is independently H or (C,-Cs)alkyl;




each k is independently O or 1; 35 or R7 is OR1l7, wherein R17 is

(C1-C6) al kyl, (C,-06)al koxy(Cl-Co6)al kyl, 'mono-, di- or t28iDecember 2005

hal o( C2- CG)aI kyl, perfluoro(C2-C4)al kyl, trifluoronethyl (C,-C5)alkyl,

hydr oxy( C1- C&)f@lgkmdgsgg( C3- C8)cycl oal kyl (CRaRb) g-, (C2-Co) alpk@nidrin1fe
(C2-C6)yal kynyl ; each R14 is independently H (C -C6)alkyl,

(C3-Co)cycloal kyl, -C(OR15, -C(S)R15, - -(CWRbhQ(C, -C6 al kyl), .

- (CRaRb) ~S(C1-C6 al kyl), -(CRaRb), C(O) R15,8¢-CRaRb) R sor -S2R 5; 40 each
R1S is independently H, (C, -C6)al kyl, (C3-C8)cycloal kyl, trifluoronethyl,
trifluoronethyl (C, - Cﬁ}@lmyh" V\,herel n the al kyl, noieties of the foregoing
R15 groups are 28 Dece ls”%e ) %}? 03 Oorﬁr 3%tP |1 B02101876 -81

i ndependent |y opti ong? q UBEEIPUY 84 6PF 3 substituents independently
sel ected from Cl1-C6 e%ﬂ“k?lmde@mdwfhﬂl@b&y, am no hydroxy, hal o, cyano,

n| tro, tr| f1 uoromet hi? isaH) dalb, (Cf-ICH)ak@ 6 wrdx \ti- optChalolTs! Gldkyiany of the above

"al kyl ", "al enyI Ofys ) hyl
(et hyl ene) g CI—L ﬁe'sﬂjll wﬁgkm&‘:ﬁ ﬁuicg%aﬁ’gnegdtﬁ g@% %R(fgg\na héﬁé'f‘y(ygen
SO or 5 SO2, 01( Rt ilfiee @ Y' {ERBIGHOE gt 5R R tltﬁ% W’béﬁﬁ’ﬁ lrhend; d

met hyl , met hyI ewgerein tee phenylemoigy wpptanay:lsmismmuemm sah ant adl filke arregendengy oup
consi sting of 'hgg,égtedRGR , -SRa and -NRaRb. A conpound of claim| having the

formula 1: N R5 NR6R_ 1 a, phar mac eut |1y acceptable salt thereof ,
wherein: R is subst$f f'é!ﬁ'a%ﬁenqe Q’ag"lﬁ?geﬁf""ﬂszstf’% on of formula 1 and has the
structure: Mis an iescieyjeinddpeasienty ap dit@er fromBi i s an i nt eger from 0to3; p

:? ilanﬁel1 gt egRig from Q=gt &nd3R° ale béi:h Me@hrﬁ%ﬂ@)ﬁ (c,léa)éusﬂ h ,-cl®Rr* RS,

a s afob @no,
N tron 20 avi Ao (GRRBRCT, R f@%ﬁ% Al o );é@ﬂ% ?c%ﬁﬁ?;‘ %y,
( C1- 08) al koxy( 89 233 al kyl , nmono-, di- or tr| hal o( C2- C6) al kyl ,

perfl uor o( C2- C4) al kR js H, Kc.fds)amytqwtbwnaltyr FHE(O)RBY, @(&)Rﬁydcc:ﬁlaéﬁé% 6@1§5&&wj
nono- , 18r t,(rClReR d(?(ccg"(@e)(@& Eg@é (éé@%% o al koxy,

(Cl- CG) aI kyI t hi o ézf dal kg CRaRb)

(C2- 06) al kenyl fsal &y frfikh ( z-@é%/“‘aﬂ"ﬂyl (&ﬁPﬁﬂ&vﬂﬂ (R aé’;%rr%l k‘\j%tm no,
ani no( C1- C6) al k(prR”)qS(caQaRbycﬁNRm;cycr@(s@) NRAREY, cma‘mq QCR*R®).CRIR™,
NRL4OR15, - CH= Lé@@mﬁwm 4s o R15 -C(ORt5 -C( S) R'S.

and Rb is mdependentl
20 mdependenﬂy selected R

Z"is -S0.- or -{CR°R"), -:
v is independently an integer from 1 to 6;

C( O) R, GI( © Rt 5 Oﬁ" ﬁ? PM E%F) g%.ﬁ pyndylv - opt{onally sub)st%ust Mth one to f?vg(:h Ra

or R® and R’ taken together with the nitrogen atom 1o which they are atiached
together comprise (C..~C1o)hetérocyclyl, wherein the heterocyciyl moiety is monocyclic;

25 wherein the alkyl, cycloalkyt, and heterocycly! moieties of the foregoing R® and R’
groups are optionally substituted independently with 1 to 3 substituents independently selected
from halo, cyano, nitre, triflucromethyl, trifiuoromethoxy, azido, -OR™, -C(O)R™, -C(O)OR®,
-OC(O)R', -NR™C{O)R™, -C{OINR’RY, -NR*R™, and -NR™OR', C,-C; alicyt, C,-Cs alkenyl,
and C;-C; alkynyl; and

30 R™ is phenyl, pyridyl, phenyl-Z*- or pyridyl-Z*, wherein the phenyl or pyridyl moiety is
optionally substituted with one to five independently selected R" ;

Z%is -8(O)r, -0-, <(CR°R"} -, o {O}{CR*R*L(OMCRRY) - ;
w is independently an integer from 1 to 6;
each Kk is independently 0 or 1;

35 or R™ is OR"Y, wherein R" is (Ci-Colalkyl, (C,-Cﬁ}alkoxy(c1-cs)alkyl mono-, di- or tri-
halo(C,-Cs)alkyl, perfluoro{C,-C,)alkyl, irifluoromethyl(C,-Cs)alkyl, hydroxy(C-Cglatkyl, (Cs-
Ca)cycloalky{CR'R ), (Cz-Celalkenyl, or (C-Ce)alkynyl;

each R™ is independently H, (C,-Coalkyl, (Cs-Cglcycloalkyl, ~C(O)R™, -C(SIR,
HCR*R°YO(C1-Cs alkyl), -{CR'R®)S(C1-C; alkyl), -(CRPRO)C(OIR™, -(CR?RP)R™ or -SO,R';

" 40 each R is independently M, (Ci-Celalkyl, (Cs-Cs)oycloaliyi, trifiuoromethyl,

" trifluoromethyl(C,-Cs)alkyl, wherein the alkyl, moieties of the foregoing R'™ groups are




- =S(Or Yw -, or -

Ris Hor R 1; 28 Decenber 2005 WD 03/ 002533 PCT/ | B02/ 01876 -82 each gis

i ndependently an integer fromO to 6; each j is indeperifdpedemter 200or 2;

R3is H halo, (d - C6)alkyl, or nono-, di- or tri- halo(Cl- C6)al kyl; R4
is H (Cl-wbpabépss (C3-Ca)cycloal kyl, -C(O RL15, -C(S)RL5,pcffadamg Cl- C6
alkyl), 5 (CRaRb)tS(C1-C6 al kyl), -(CRaRb),C(O R15, -(CRaRb)rR15, -S02R15
or -(CRaRb)q phenyl, wherein the phenyl noiety is optionally substituted

with fromone to five independently selgcted R16; each r is independently
an integer from2 to 5; each t is independently an integer from1l to 6 10

"o R, - LpBiaERS SubBIERENRER i <SR niesnul oSl Py

- ( CRaRb) r O OpiRt S~ Co(atbReRpinRIgireny. haicgozRra SiitroRiflicométayphg tnfh;qmrwflloxy.phenyl
Z' - or pyridyl- Zland Ry otineamﬂmkys"oramewdﬂyéskm abaéuésscome@g.ﬁgoaﬁéh%y

b d f |
- or < ( Crart) 130 &% i o B GREINR) s b el puseyiigs v b SRRy

pyridyl, qaheﬁg)i o7 attachad tpg IN, ydr-SZRom, aptienally eatshen eicemgihylomethylenedorimetineet y i s
optionally s aS ; Z2 1S
P Y &Qé,sé;mtﬁ&nweteetee ﬂemma Jr %ohﬁ%%gz{a.% $I‘@%ﬁt’?€\lﬂi§§3
|ndependently an |nt eger from 1 to 6 each i's |ndependently 0 or 1; each
R14 is independem.ly H cophuridty eibikiy/d navb@&re@r)-rm)ac‘l oal kyl, -C(OR 5,
-C(S)R15, -(CRaRb)tQ(Cl-C6 al kyl), (CR2Rb)tS(ClCGaIkyI)
-(CRaR )rC(O R r, -(CRaRb}tRl150r -S02R15; each R15 is independently H.

(C1-Co) al kyl, (C3-C8)cycloal kyl, trifluorongthyl, 25

trifluoronethyl (Cl-C5)al kyl, vvhefel n,the g ngi eti es of the foregoing
'RD5 groups are |ndependently t)hoally : vvith | to 3
substituents independently selected fromC al kyl, al koxy, am no,

hydr oxy, hal o, cyano, nitgyo
wherein any of the abov
conprising a CH3 (nethyl), HBEJ)Z or CH (nethine) group which is
not substituted wi th hal ogen, SO orls 30 , NR%®Rt ached to a N, O or S
atom optionally bears on said mat@l net hyl ene or nethine group a
substitUd@nt selected fromthe group consisting of halo, -ORa, -SRO and

-NROR b. 3. of hghartapeticaly skertabh sitZhersth liairéinl 1S attached to the 2
position of R apd,.t i on of orrru erein Xis C(Re) and
wherein mis O, ﬁ i Saﬁmhtegaﬁhgggr %p osntuorloffﬂrmuﬁma%dlrp%%&nsamgyr %l aim 3,

et hylj and tri fI uoro thoxy; and
: @l kynyl " noi eti es

~wherein Rl is phenyl attached at te 3 position of 35 R, wherein the

phenyl noiety of R10 is optional I
i ndependent |y

uhstituted with one to five

) m is an integer from 0 to 5;

15 n is an integer from 0 to 3;
p is an integer from O to 3;
" Lis -COIN(R®)-;
Xis N or C(R%;
R? R®, R", R, R" and R'® are each independently selected from halo, cyano, nitro,
20  azido, amino, hydroxy, {C,-Cs)alkyl, (C,-Cs)alkoxy, methoxy, (C;-Cs)alkoxy(C;-Cg)alkyl, mono-,
' di- or tri- halo(C,-Cg)alkyl, perfluoro(C,-C4)alkyi, trifiuoromethyl, triﬂuoromethyl(C,—Cs)alkyl,
mono-, di- or iri- halo(C,-Cg)alkoxy, trifluoromethyl{C,-Cs)alkoxy, (C;-Cg)alkyithio, hydroxy{(C,-
Celalkyl, (Ca-Ca)cycloalkyI(CRaRb)q-, (C-Celatkenyl, (C,-Celalkynyl, (Cy-Cg)alkylamino-, {Cy-
Ce)dialkylamino, amino(Cy-Ce)alkyl-, -(CR?R®),NR?R'", -C(OINR’RY, -NR™C(O)R®, -
25  NR™OR'™, ~CH=NOR'", ~NR"C(0)OR", ~-NR*S(O)R*, —C(O)R"®, -C(S)R", -C(O)OR", -
OC(O)R", ~SO,NR°R™, ~S(O)R", or {CR°R"),S(QO)R";
each R® and R” is independently H or (C,-Ca)alkyl;
Ris HorR",



selected R13. 5. The conmpound of claim4, wherein R is phenyl Z1, wherein
t he phenyl noiety 1is optionally substituted with one tQBfmecembedEmdent |y
selected R 2, wherein Z1 is -(CRaRb)v - 28 Decenber 2005 WO 03/ 002533
PCT/ 1 BO2/ ®i¥%00283 6. The conmpound of claimb5, wherein R4 pdtapoftfignd RO
ar€ each independently selected fromH, (C -C6)alkyl, -(CRaR )gQ(Cl-C6
alkyl) or -(CRaRb)rR 5 ; wherein each Rte is independently selected from
hal.o, hydroxy, (Cl-C6)alkyl, nethoxy, (g2-C6)alkoxy,

(C1- Co6) al koxy(C1-C6) al kyl , rmno- di- or tri- haI o( C2- Co6) al kyl

trifluoronethyl 5tr|fluor | (C nono-, di- or tri-

hal o( C2- C6) al koxy® ¢4 IR 'Y %ﬂ ‘6‘85’)‘?‘&% (C1- C6) al kyl t hi 0 and

hydr oxy(C, - C6) al k%mlmwmeeﬂw éacih R13 is i ndependent ly selected from .
hal o, hydroxy, armzh%ﬂcmé%nm, f:gét )rﬁhésy&..orﬁrﬁ%a&@aé lféﬂtw' met hoxy,

C2- C6) al k , 15
Lt o( o ooy Al kyt e '%-al&o%ﬁ%ﬁhgﬁa Brdorlo OB 5«8& CRRAOC Costia, di - -
or tri- Hal O(QE'REJ(S(%ﬁiaIétkyny (QR*R?)JQ(@)RE?ne-t(mﬁR(’)cEE Cacam%owy -(CRR");-phenyl,

C1- C6) al kyl erein:
(a o) by il A RO o) Gl sy GhRASITE, R e e
conpound of selegle V\/nerel n RL is phenyl attached at the 3 position of

8R’ T\r/]\herel n thg palaemy!s uﬁﬁpatdynuyfanli‘ltegeﬁrdarpt 'tdmgl |y Zuaks]t i tut eg4vvi t hHon(eCT13.

e conpoun H2- an erein is -
15 C6) al kyl or iﬁ '%i%f&@gaﬁhge %rfr "b“ e conpound of claim8, wherein
the carB8n desi gfat Bd @R jae ﬁ@ﬂhn*m’%e!ldeﬂ%v Hi {€11Calalkyl{ SpColeyaivaikgu1CHOIRTh:

wherein R3 igshk'’, h(achR"m(c_(@;Lalf;%Q)t a(bhsd" s(cclcy\/eﬁyl)ﬂ(@re%),ct@)ﬂ%t aR")i*aﬁ-"orThe
f,_cc)rrpound of % R 9 which is benzy (met hyl ) am no] - 2- o0x0- 1-
phenyl et hyl } met hyl -5-14" - (trifl uororret hyl )[ 1, 1' - bi phenyl ] - 2- car boxani do]

-1 Hindol e-2 20RE s prendnpyidyl, phenyl-E'- - 0 pysiovirzch, wherehahemhtnyset Bty chofetydisn t he

group consi §[§t?oﬁélly%ﬁbstltuted W|th one to five independently selected R'
1- Met hy] - 5-[(6- lL,uor omet'hyl - bi phenyl - 2- car bonyl ) - ami no] - 1

Hindol 8 2- carb x‘§| ?92‘8{:|(9R(Rzlvrret hyl ami no- 2- oxo- I - phenyl et hyi ) ani de;
3- Cnl or o- | - met hyV isSndepéhdentty drl integed fremityté 60i phenyl - 2- car bonyl ) - am no] - 1

|[+2' gggl Ie- rz)heﬁSI ?!3“’?%?%%%;} ia Ckshen)r/‘i-z)- or -Z* azherem the phenyl or pyridyl moiety is
3- Chl or o- | -?Hé'f"l’ﬂ”l’s'?}bsf'k"%d i |°f'°r’ fdiv QWE?HWQ’%YWIR% carbonyl )-am no) -1
H-i ndol e- 2 car b3k ${OR€ FHO-, {(@Rf(ﬂbﬁ,omrqpx(cathgo%(@egh)J. phenyl et hyl ] am de;
i ndol D 2. ”‘EL?%%;sgr&%@"dé"Esv%v”s&er??m“ytsﬁb' e P ) a hel it 30
3- Chl or o- | - met hy#ach X[isiedepgndgntly C o5 1:f | uor onet hyl - bi phenyl - 2- car bonyl ) - ami no]
-1 Hindol e- 2- cguichorY | ib Gndepbshiehity HEYBYEMMMNOL:-2;e)cRaky PREBIH It Byd)keNi de;
-{CRR")O(C4-Cs alkyl), -(CR?R®),S(C;-Cs alkyl), -(CR®R®)C(O)R™, -(CR*RY}R " or -SO,R"™:
| each R' is independently H, (C,-Cglalkyl, (Ca-Ce)cycloalkyl, trifiuoromethyl,
) 25 trfluoromethyl(C,-Cs)alkyl, wherein the alkyl, moieties of the foregoing R'™ groups are
independently optionally substituted with 1 to 3 substituents independently selected from C-Cs
alkyl, C4-Cg alkoxy, amino, hydroxy, halo, cyano, nitro, trifluoromethyl and trtftuoromethoxy;
and wherein any of the above “alkyl", “alkenyl” or “alkynyl” moieties comprising a CH,
(methyl}, CH., {methylene), or CH (methine) group which is not substituied with halogen, SO or
30 SO or attached to a N, O or S atom, optionally bears on said methyl, tnethylene or methine
group a substituent selected from the group consisting of halo, ~OR?, -SR® and ~NR*R®.
3. The compound of claim 2, wherein L is attached to the 2 position of R! and to
the 6 position of formula 1, wherein X is C(R®) and wherein mis 0, nis 0, and pis 0 or 1.
- 4, The compound of claim 3, wherein R™ is phenyi atiached at the 3 position of
35 R', wherein the phenyl moiety of R" is optionally substituted with one 1o five independently
selected R™, |
5. The compound of claim 4, wherein R’ is phenyl-Z*, wherein the pheny! moiety
is optionally substituted with one to five independently selected 'th' wherein Z' ‘is
-{CRRY), -.




Chl oro-1-net hyl -5-[methyl - (4' -trifl uoromet hyI bi phenyl 2-car bonyI ) am no]

3_

-1 Hindole 2-carboxylic acid [2-(isopropyl am no-2-oxo- |28Pegsepiter B00F ani de;
5-[ (Bi phenyl - 2- car bonyl ) - am no] - 3-chl oro- 1-net hyl -1 H-i ndol e- 2- car boxylic
acid [2- 080 03802833 phenyl - 2- (propyl am i no) et hyl ] am i de; PCT/IB02/01876

5-[(Bi phenyl 2- car bonyl ) -am no] - 3-chl oro- 1-net hyl -1 ‘Hi ndol e- 2- car boxylic
acid [2- (isopropylam no-2-oxo-I-phenyl ethyi]am de; and

4- ((( Met hyI [ ({1-methyl-5-[(4"-trifluoromd8hyl - bi phenyl - 2-carbonyl )-am no] -1

H-i ndol e-2- carbonyl }-amni no) - phenyl -acetyl ] - ani no) - met hyl ) - benzoi ¢ aci d
i sopropyl ester. 28 Decﬁﬁb@rhpo%ﬂ@&c\éﬁlQMMQBRP@/dnBW/aMEmtlgﬂenligntlyA

phar maceuti cg| th kcally effective
- amount of a %gle(é%gﬁgg'ﬂdnﬁm &&Rﬂg@ %)a"%’&p gé%?’é}%o‘l soner,
phar maceut i cal | y aheesitessh B" issadepensientiyseiectedirann bale diydriowy, (:fbun@al)aliatt. mefhowy,t h a
] {)Ear mace;Jt I clqtilzL Es)fé‘]f?@@p@j@ls)ﬁlk&@(({}-b?):?lk?[] m@hd-UgDlor tr;L?ham?czlJés%m tﬁﬂuoromethyl 110

er apeu e Y unt o e cl ains

for the. minatdbpERERC LSRRl Eairent pof FPERLAG Gtre SLGORIE rltar. 14
A process for(CpEf)@imthlngn@ydromb@bm&h"@lfarfdor mula 1 which conprises formng an
am de Ilnkage bet \mer@maeaempqyme@hdénhﬁséfémmcﬁn ﬁﬁ& _?d}? &nifid of the

formula C: , nt egér from
0to3; pis Ca)ﬁ‘“‘V' (Cméé:e*a'kfrfybmeﬂwﬂn (@‘ C"f xérfpﬁﬁﬁ)?i'ﬁ’cxy@g'&q)a&‘t”owm‘ dicPOFN( R9) -
above is pondﬁd(%@s)blkﬂ Srifioorofethy.s itffluaomethyi{th€sJalkdp | reono-,1 Ti- Xot FriN haro(€t Rc) ,
Soree ot oSOl BB ol Bl S A ACHPMET.
(C2- 06) al koxYR" FEDRoxherqit” st ofi(&oSe)ah 208 yhgrey R '?TBI% 'Csiﬂkyl or tri-
thal o( C2- C6) al kyl , 7per f ner wME2mS4) abimyd, whérlélnfﬂ’u@ﬁ:ﬁéf@l é’l}ébhed at the 3 position of
E ;: I : 38; ggt ﬁz%%ln%p%rerﬁwnmety?@ﬁ&?@anWsu stl[utedhy r8§ C?L g) Sl CC))(%IEAI ol
(C3- 06) cycl oal kyl QCRa@-)ecf:ompel@g @i R’ewpqarem(zézs e@)imanywyierem R* is H, (Cs-
(C1- Co) alsky| @yyaikypor.- (d@nhM apylyl am no, ami rl\llg'( %RCG) al kyl -
J §\| (F\‘;leg é)NgglRé4 ] 218 r@) cf'ﬂb%md %C%%wgerem&esﬁ@qg Jesfgat@ d:\’ rgh ormula 1is
CIZ( O R1S, - SO#eRER configB(a®r; Rhégein & sHCRAR)Y S(zd)s)dkyandmfelrfa Ianﬁtfﬂ S
i ndependent |y H ofp, (Clrh@%ﬁeb&lhh of cigh gaﬂh:hqs i(8)- Ngﬂﬁ@ﬁ‘é}%%h %b%&«?ger
Bg?(r)nOgSEg g@‘afe?)&%@))}d @!—9—@%?&00rome%yl)?‘l 1—bnphenyi]-z-carboxamado] 1H-|ndo[e~2-
20  carboxamide.
11. A compound of claim 1 selected from the group consisting of:
1-Methyl-5-[(6-methyl-4 -trifluoromethyl-biphenyl-2-carbonyl}-amino}- 1H-indole-2-
carboxylic acid (2-methylamino-2-dxo—1-phenylethyf)amide;
' 3-Chloro-1-methyl-5-[(4-triflucromethyi-biphenyl-2-carbonyl)-amino}-1H-indole-2-
25  carboxylic acid [2-ox0-1-phenyl-2-(prop-2-ynylamino)ethyllamide;
3-Chloro-1-methyt-5-[(4-trifiuoromethyl-biphenyl-2-carbonyt)-amino}-1H-indole-2-
carboxylic acid [2-(isopropyiamino-2-oxo-1-phenylethyllJamide; _
3-Chloro-1-methyl-5-[(4"-trifluoromethyl-biphenyl-2-carbonyl)-amino}-1H-indole-2-
carboxylic acid [2-oxo-1-phenyl-2-(propylamino)ethyljamide;
30 3-Chiloro-1 -methyl-5-[methy!-(4'-triﬂuoromethyl;biphenyl-Z-carbonyl)-amino]-1 H-indole-
2-carboxylic acid {2-(ethylamino)-2-oxo-1-phenylethyljamide;
3-Chloro-1-methyl-5-[methyl-(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-
2-carboxylic acid [2-(isopropylamino-2-oxo-1-phenylethylJamide;
5-{(Biphenyl-2-carbonyl)-aminoj-3-chloro-1-methyl-1H-indole-2-carboxylic acid [2-oxo-
35  1-phenyl-2-{propylamino)ethyljamide;
' 5-[(Biphenyl-2-carbonyl)-amino]-3-chloro-1-methyl-1H-indole-2-carboxylic acid [2-
(isopropylamino-2-oxo-1-phenylethyljamide; and
4-({Methyi-[({1-methyi-5-[(4-trifluoromethyl-biphenyl-2-carbonyl)-amino}-1 H-mdoie-2-
carbony!}-ammo)—phenyl-acetyl]-ammo} -methyl)-benzoic acid isopropyl ester,

W



R3 is H halo, (Cl- C6)alkyl, or nono-, di- or tri- halo(Cl- C6)al kyl; R4

is H (Cl-Ce6)al kyl, (C3-CS)cycloal kyl, -C(O R15, -C(S)Ri28DectBaRbdt® Cl- C6
al kyl), - -(CRORb}, S(CL1-C6 al kyl), -(CRaRb)rC(O R15, -(CR3Rb)rR S, -S02R15
or - ( CRORb) gpheeniozssswher ei n the phenyl noiety is optional |perap@aidssut ed
with fromone to five independently 5 selected R6; each r is

i ndependently an integer from2 to 5; each t is independently an int eger ‘
fromlto 6; R5, R6 and RO are each indepeadently H, (Cl-C6)alkyl,
(C3-C8)cycloal kyl, -C(OR75, -C(S)R75, -(CRaRb)10(C1-C6 al kyl),

- (CRaRb} 1S(C1-C6 al kid.), a pREmRRLGE( Ee)nao&.on vcrﬁmmms&fa mérape&@a:ry&@@&w R7

pyr | dyl " moi ety {Houn 32boia or Bl oF i Y 4 eSSl Bparyatanbial pepidie |
sel ected Rig; zsa“u%"yd@@z“efe?fm compinagign with wphagnqcﬂd@#&n@emiwaﬁrqrmue@er from
1 to 6; 15 R10 is phenyl , Apye bftyiherap&aically eB2ctive bm Bk bﬂ)ﬁéc&ﬂpoun%ﬂd’r@loﬂet he .
Pheny O FYE | o il e nBABIAL Y BHE K EE MR b
or- (O k(CRaRb), (O k(CRaRb)q wis |ndependently an integer froml to 6;
each k' is i ndependeritﬂ y @ pogcess; forg@epedngte cRfhpiusd bifeleyle A advdich Eompkikes forming
(Cl-C8) al kyl , (dadnfiR)iRRege Bethdela combiul B 6% fomfala K15,  (CR3R O(Cl- CB

al kyl ), (CRaRb) S(C1-C6 al kyl), %XCRaR) C(O Rt5, - (CRORbkR15 or -SOZRtS
each R15 is independently H, (Cl;:656)al kyl, FQE; CR¥cycl oal kyl,
trifluoronmethyl, trifluoronethyl{ClsCS)al ky , ‘wherein the al kyI , hoieties
of the foregoing R15 groups Nptionally substituted with
1 to 3 substituents inﬁg‘pgI Cc (€6 2%p3lkyl, C1-C6

al koxy, am no, hydroxy, uor orretﬁ'yT and
trifluoronmethoxy, and wherein any of fﬁ \al kyl, "al kenyi" or

"al kynyl " noieties conprising a CH3 (nethyl), (met hyl ene), or CH

(et hi ne) group vvhi ch is not substitut ed with hal ogen, SO or SQ2, or
attached to a N t y bears on said methyl, nethylene or
met hi ne- group a su stﬁfgénl{% HF %f"?a" romthe group consisting of halo,
-ORO, --SRO and -NRORb; 30 and Lc is sel Eted froma (i) a carboxylic acid

or salt thereof (ii) an activated form th@iarboxyllc acid or (iii) an
al dehyde. 14 The process of claim 14, el dne group Lc is prepared by
hydrolysis of a conpound of fornula ABIye: (Rl1l) ABI-g. 28 Decenber 2005
WD 03/ 002533 -86 PCT/ 1BO 2/01876 Rs\ =’

wherein
m is an integer from 0 to 5; n is an integer from 0 1o 3; p is an integer from 0 to 3:
. the amido nitrogen atom of -C(O)N(R?)- above is. bonded to the & or 6 position of the
indole;
15 Xis N or C{R%), wherein R°is H or R'"
_‘Rz. R, R", R, R" and R™ are each independently selected from halo, cyano, nitro,
azido, amino, hydroxy, (Cy-Ce)alkyl, (Co-Ce)alkoxy, methoxy, (C,-Cs)atkoxy{C,-Cg)atkyl, mono-,
di- or tri- halo(C,-Ce)alkyl, perfluoro(C,-C,)alkyl, trifiuoromethyi, trifluoromethyl{C,-Cs)alkyl,
. © - mono-, di- or tri- halo(C;-Cs)alkoxy, trifluoromethyl(C,-Cs)alkoxy, (C,-Ca)alkylthio. hydroxy(C;-
20 Cglalkyl, (Cs-Co)oycloalky{CRR");-, (CColalkenyl, (Co-Cealkynyl, (Ci-Clalkylamino-, {Cy-
. Ce)dialkylamino, amino(C-Celalkyl-, -(CR’R®),NR’R™, -COINRRY, -NRYC(OR®, -
NR™OR'", -CH=NOR"™, ~NR"C(0)OR™, -NR"S(O)R"®, ~C(O)R"®, ~C(S)R", ;-C(O)OR‘S
OC(O)R", -SO,NR°R", 3(0),R‘5 or {CR°R"),S(O)R";
each R® and R" is independently H or (C,-Ce)alkyl;
25 7 each q is independently an integer from 0 o 6; each j is independentiy 0, 1 or 2;




wherein the conpound of forrmula ABl-e is prepared by a process which
conprises formng an am de |inkage between a conpound @B Odeembernfisa A
R10 and a conpound of the fornula 81: 81; wherein !Cis a carboxylic acid

and L.e WO a3/e028330xyl i ¢ acid (C4-C6)al kyl ester. Lc g PCTAR02/01876
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R® is H, halo, {C, - Cg)alkyl, or mono-, di- or tri- halo{C, - Cgalkyl;

R' is H, (C;-Ce)alkyl, (C3-Ce)cycloalkyl, -C(O)R™, -C{S)R™, -(CR?R®}O(C.-Cs alkyl),
HCRR}S(C+-Cs alkyl), (CRR®)C(OR™, -(CRR*)R™, -SOR™ or -(CR°R")-phenyl,
wherein the phenyl moiety is optionally substituted with from one fo five independently
selected R™

each r is independently an integer from 2 to 5; each t is independently an integer from
1t06; ) '

R®, R® and R® are each independently H, (C:-Ce)alkyl, (Cs-Cs)cycloalkyl, -C(O)R"™,
-C(S)R™, ~(CR’R*}O(C;-Cs alkyl), -(CR'R"}S(C-Cs alkyl), (CR'R")C(O)R™, -(CR*R*)R"® or
-SO.R™;

R is phenyl, pyridyl, phenyl-Z'- or pyridyl-Z'-, wherein the phenyl or pyridyl moiety is
optionally substituted with one to five independently selected R

Z'is -S0 or -(CR°R"),~;

vis mdependentiy an integer from 1 to 6;

%is phenyl, pyridyt, phenyl-Z* or pyridyl-Z*-, wherein the phenyl or pyrldyl moiety is

optionally substituted with one fo five independently selected R™ ;

Z%is -S(0)-, -O-, -(CR?R®),, -, or -(O}(CRR®)(OW(CR*R")- ;

w is independently an integer from 1 to 6;

each k is independently 0 or 1;

each R" is independently H, (C;-Csalkyl, (Cs-Cs)cycloalkyl, -C(O)R'®, -C(S)RY,
-(CR®R®){O(C;-C; alkyl), (CRR®\S(C4-Cy alkyl), (CR’R"),C(O)R", -(CR*R®)R"™ or -SO,R™:

each R' is independently H, (Ci-Celalkyl, (Ca-Cs)cycloalkyl, trifiuoromethyl,
tﬂﬂuoromethyl(C1-Cs)aIkyl. wherein the alkyl, moieties of the foregoing R' groups are
independently optionally substituted with 1 to 3 substituents independently selected from C,-Cg
alkyl, C4-Cs alkoxy, amino, hydroxy, halo, cyano, nitro, trifluoromethyl and trifluoromethoxy;

and wherein any of the above “alkyl”, “alkenyl” or “alkynyl” moieties comprising a CH;
{methyl), CH; (methylene), or CH (methine) group which is not substituted with halogen, SO or
SO, or attached to a N, O or S atom, optionally bears on said methyl, methylene or methine
group a substituent selected from the group consisting of halo, ~OR® ~SR® and ~NR°R";

and L® is selected from a (i) a carboxylic acid or salt thereof (ii) an activated form of
the carboxylic acid or (jii) an aldehyde.

15. The process of claim 14, wherein the group L® is prepared by hydrolysis of a
compound of formula AB1-e:
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wherein the compound of formula AB1-e is prepared by a process which comprises forming

an amide linkage between a compound of the formula A :

A,
5
) 2 4
— R R
y
N
HN L B,
l, %
R 3
R

wherein L° is a carboxylic acid and L® is a carboxylic acid (C,-Ce)alkyl ester.
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