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This invention relates to triam de-substituted heterobicyclic conpounds.
These conpounds are inhibitors of mcrosomal triglyceride transfer protein
(MrP) and/or 5 apolipoprotein B (Apo B)-isecretion and are useful for the
treatment of obesity and rel ated di seases. These conpounds are al so useful
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(1986), Eur opesynthexitie tite eapprlasodd retioulunmpuéhbrerset to opsdsotdipofotsis paridés within thend O

643 057 Al, tenbfthd Bfdo PfasM@'r&ﬂ&ulﬁﬁf ers to certain 35 conpounds which have
utility as inhibitors o exagl‘PI es of MIP inhibitors may be

found in22.g., U.&ccoptingy,compaypds whieh inhibt M andlorgthensisg inhipitdipg Bysggretion

6, 066, 653, aaxé 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 secretion, serum cholesterol and triglyceride 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 detailed discussion, 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 0 643 057 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 International Patent Application publications WO 96/40640, WO 97/43257,
WO 98/27979, WO 99/33800 and WO 00/05201; and European patent application
publications EP 584446 and EP 643,057.



6, 121, 283; PCT International Patent Application publications W 96/ 40640,
WO 97/ 43257, WD 98/27979, WO 99/33800 and WD 00/ 05201; and European patent
appl i cat iwo 03p0d3B3 cati ons EP 584446 and EP 643, 057. WO 03/PQ@aB&201876
PCT/1B02/ 01876 -2 Summary of the Invention The present invention rel ates
to compounds of the formula 1: R2)n R4 (R)m NO16~RNaO R3R5
NR6R 5 or a pharnaceutically acceptabl™® salt thereof , wherein: R is
substituted at the 5 or 6 position of formula 1 and has the structure: R10
2~X (R11) 3 L p 45 116 mis oSummamygbtheflovaptionto 5, n is an integer
fromO to 3; 10 Tme'p%sé‘rﬂ IHVMt@B?JatésrtQ%erJuﬁds%f tHe fornuta@t O N(R9) -, i.e., L has
the structure: RO is Nor C(RS) R2, R8, R', R12 R13 and
R16 are each i ndependent I y sel ect ed from hal o, cyano nitro, 15 azido,

am no, hydroxy, (Cl-C6)alkyl, (C2-C6)al koxy,.nethoxy,

(Cl1-C6) al koxy(C1-C6)al kyl, mono-, di,- or haI80(02 Co6) al kyl
perfluoro(C2-C4)al kyl, trifluodBma hyI(Cl cs) al kyl |

nono-, di- or tri- hal o(C2- Co)g
(C1-Co6) al kyl thi o, hydr ox?_((qc ; (C3- 08) Céc| oal kyI ( Rb) q ,

(C2-Co6) al kenyl , (C2-C6) alRky : 2 (C1- Co6)dial kyl am no,
am no( Cl- C6) al kyl -, -(CRaRb) 4 ﬁg\l RaR[lL4, -NR14C(O R15, 20
NR140OR15, -CH=NORL5, -NR 14C(O ORt 53 NR (O)I}IRiB -C(O R15, -C(S)R15,
-C(O OR15, - OC(O R15, -SO2NRaR14, RS(O)]R].S or-(CRaRb)gS(Oj R 15; each Ra
and Rb is independently Hor (Cl-C6)alkyl; Rc is Hor R each qis

i ndependant loy saghainiticegiesllyfat@abletsalt BerediOwbae®02533 PCT/ | BO2/ 01876

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

R10

m is an integer from 0 to 5;
n is an integer from 0 to 3;
10 p is an integer from 0O to 3;
L is -C(O)N(R®)-, i.e., L has the structure:

R
|
N ;
ij(l/ h

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-Cg)alkyl, (C,-Cs)alkoxy, methoxy, (C4-Cs)alkoxy(C4-Ce)alkyl, mono-,
di- or tri- halo(C,-Cs)alkyl, perfluoro(C,-C,)alkyl, trifluoromethyl, trifluoromethyl(C4-Cs)alkyl,
mono-, di- or tri- halo(C,-Cg)alkoxy, trifluoromethyl(C;-Cs)alkoxy, (C4-Cg)alkylthio, hydroxy(C;-
Ce)alkyl, (C3-C5)cycloalkyl(CRaRb)q-, (C,-Cg)alkenyl, (C,-Ce)alkynyl, (C,4-Cs)alkylamino-, (C-
Cs)dialkylamino, amino(C-Ce)alkyl-, -(CR?R°);NR°R™, -C(O)NR®R"™, -NR“C(O)R',
20 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(O)R";
each R*and R is independently H or (C,-Cg)alkyl;
R°is HorR":

each q is independently an integer from 0 to 6;



-3- each j is independently O, 1 or 2; R3is H halo, (d - C6)al kyl, or
nmono-, di- or tri- halo(Cl- C6)alkyl; R4 is H (Cl-C6)alkyl,

( C3- C8) cywbaalobasBy - C(O R15, -C(S)R1l5, -(CRaRb)tQ Cl-C6 alrkyiiBo2/01876
-(CRaRb)t S(C1-C6 al kyl), -(CRaRb), C(O R15, -(CRaRb),Rls -S02R 15 or

- (CRaRb) g- phenyl, 5 wherein the phenyl noiety is optionally substituted
with fromone to five independently sefdcted R16 ; each r is i ndependent |y
an integer from2 to 5; each t is independently an integer from1 to 6;

R5, R6 and R9 ar @a@ddﬂ’lindierwdwgm{émor? H, (Cl-C6)al kyl, (C3-C8)cycloalkyl,
-C(ORI15, 10 - CRE)iRkShals, { &R@F\stamplqr%h@d.awlwc1c@g;a| )tS(C1-C6 al kyl),

- (CRaRb) r (O R15, - ( CRaRy 15 gnyl. . d
phenyl -Z' - or pyR & % 8 JalfHle CE“ICH cﬁ’ﬁ%%%gﬁeqﬁ( l;g @E y Rr%f/é‘lp %F’g'kyl)
optional ly s(msértz‘i)tsme?d akyh GORROXC(DIR/S r(ﬁaﬁﬁfmﬁe%%ﬁ sedredCBﬂ?meenyZl is
- SQ2- or 5- (GJRaRm me,ph%ﬁylwna.ay .m&%ﬁagembétuut@&w.tntfr%g%né kO ifdBpSided}O 1S

phenyl , pyrldyl g - or pyrid , Wherein the phenyl or pyri dyl
moiety is & F?ﬁh IIy substltuted mnth one to five independently sel ected
R13 ; z 2 is - S(@kghr,is inBependeniRaRbger fromr2 to 60 k( CRaRb) W( O) k(CRaRb) q- ; w

d d | h k d d I ;
cach Ri4 1's | ncsgarisnir gt Pl B S coy oy oal gt o gRas.

- C( S) R15, (CRaﬂo)'BCf@l cereaﬁfq%w)depen@%lﬂzb (Capaak YGdCaPk)9¥C§33'kY' -C(O)R
- ( CRaRb)10 C( B Bjr'°,-(CPRaRo) ¢ RESalign), (STRRERC -CLah), RUFRRC(ORIE pe@rIrhiR YorH,
(C1- Co) al kyl @3- C8) cycl oal kyl, trifluoronethyl,

trifl uoromet%yzlk( Cl C5) al kyl V\/nerel n the alkyl, noieties of the foregoing
RL5 groups are X5is FﬂGéﬂemd@htPPWyb%)t PoPYARYIE -sRRsein thetREGNYMCE PYTigY! tepiety is

subst i t uent gplidnaigRanERRd With ¢ RGkE Adédeatintilseidetedd'yl , Cl- C6 al koxy, ami no,
hydr oxy, halo, c AN0g N tr r| fl uor onet hyI and tri £l uor oret hoxy; and
wherei n any of tHhe a%(a%/@ (g "al kenyl " or "al kynyl" noieties

conpri silthg a CHSVI%In@phmeytlymeqqmomylt@ﬁe) or CH (nmethine) group which is
not SUbls][' tgt ed wib phéh'ylogﬁ’@ l, pcf’@n)@-lzz o‘s idyl -, ﬁhér@lﬁmﬁﬁbﬁggy@r Nridfl ndietySsat om
optionally bears on sa i ne roup a

substi t uent °§@”8‘3t3855t'*W%M'TﬁBgﬁrf%%Bd%%H&'@f? pggahal 0, gRa . SRa and
-NRaRb. In an eniZddi-aEni, -0f -(CR®R")Ave ADKER’ R'l)w(Dé;((QR R%iched to the 2 position

of Rl and to the,jg; g%%hgénqpa,p},teggrfmlﬁo i.e., the conpound of fornmula 1
has the structure of 1 a: V\D 03/002533 PCT/ | B02/ 01876 -4 R z yn R

4 (RB) m200 R10 OSBCh\ is independently 0 or 1;
each R™ is independently H, (C;-Ce)alkyl, (Cs-Cs)cycloalkyl, -C(O)R'®, -C(S)R™,

-(CR?R®),0(C4-Cs alkyl), -(CR?R®),S(C4-Cs alkyl), -(CR?R?),C(O)R"®, (CR?R®)R'® or -SO,R";
each R'" is independently H, (C;-Cealkyl, (Cs-Cg)cycloalkyl, trifluoromethyl,
trifluoromethyl(C4-Cs)alkyl, wherein the alkyl, moieties of the foregoing R' groups are
25  independently optionally substituted with 1 to 3 substituents independently selected from C4-Ce
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 CHs;
(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
30  group a substituent selected from the group consisting of halo, —OR? -SR® and -NR°R®,
In an embodiment of the invention, L is attached to the 2 position of R’ and to the 5

position of formula 1, i.e., the compound of formula 1 has the structure of formula 1a:



5NaOla 4(RNRSNR6 RT3 )Rs RIn another enbodi nent of the
invention, L is attached to the 2 position of RL and to the 5 position of
formul a IwoanmoiRiH is attached at the 3' position. |n anotrharBexsti nent of
the invention, L is attached to the 3 position of RL and to the 5 5
position forrmula 1. In another enbodi rren% of the invention, L is attached
to the 3 position of Rl and to the 5 p6Sition of fornula 1 and Xis N 1In
still another enbodi ment of the invention, L is attached to the 3 position
of Rl and to the 5 position of fornula 1, Xis N aagd R10O is attached at
the 2 position of RL. In other enbodi (R n‘tsRof t he er pon, the attachnent
of Lto Rl is selected fromthe 3, 4 © of 6 po< ant@l the attachnent
of L to the conpound of fomthe 5 position or 6
position. In another enbodt're 3Nt j|on, is §(Rc).44n another
enbodi nent of the inven is X is0,” and pis 0 or 1.

| n anot her enbodi ment (Bf°HRe i Nwent Mo IS C(Ficg) is;,0, nis 0, and p
is 0or 1, and RRU);3 | -zd, attached cat tHe 3 R ion of RL, wherein
t he phenyl noiety of e opthonaIIy 15 substltuted with one to five

i ndependent |y sel ect ed R13 I n anot her enbodi nent of the invention, X is
C(Rc), mis O, nis 0, and pis 0 or 1, and R10 is phenyl attached at the
3 position of RL,n adetheeembadiesnpbidiginventitret s ayacrRd (o the 2 opsiicowaR] gnd to the

substituted 5VMthonCU??orrthlaf1'%R’“Q%%ﬂé’@ﬁ&ﬂe\@ §6’e]|t%ﬁt ed R13. In another
enbodi nent of the inyention, ty is

20 optional |y subse1ns %b%'"f&ﬂ“ S#H'ée 'F‘f?np‘%/r\/b aﬁta‘ét}ﬁgﬁ%tb?\? PQ}S'@BPEQ %’H’%g In a

pref erred emposditiongoimulat. |6 beothenembddiroent oAfhe ingentiorCiRaRiYached to thed positien ofor e
preferred e'ﬁb%q& gqﬁé 5 pgs]rtloh%f mm‘é’ll SWX |sI N e}mst:IT argﬂi% emﬂ)cﬂiﬁ&@%ﬂﬁé m@émgﬁj' ment

of the invention, dependent | y, .selected from
H, (Cl-C8) a|Lk'§|a“a°hEQ:F@aﬁ5)3g@(Stﬁin e%Ran!&P)th%F P°§' ‘%H RIS 125 Is N 250 &t higr

enbodi nent aftadhbeat tm/e pésition of R'adiotRdr2nibedimecte pethel mérdtipn, sied atattenkrtt bidntohal o,

hydr oxy, (Che laldd On?%%h? /6 c&cézpo R @1 atégﬁnﬁﬁ?@)aﬁt‘f&ﬁ%(c%p&ﬁ)d%fky'

mono-, di- or tri- , trifluoromet
trifl uorBmefdpriedis eRcdiEpm th%ﬁ‘lﬁlt'on g7 € Pasition.r j - haI o(C2- Cs)al koxy,
trifluoromethyl ({Enote)ehbaityent §ftHe ik@hadnkxliddR®). and hydr oxy(Cl- C6) al kyl . In

?Pgﬁnhﬁ& g”bog'oﬁﬁm an%(he‘; Qﬁbddw&%f'tﬁ)er}nveﬁ?bélx&(;(%) id 6‘?%8@%@?@ '(Vorsle' ected

met hoxy, (C2- C8) én msmer emlgsdlings af therirygntian, Xas$a” km is Oyfin - andefl is 0<s>f 1 tanp-

hal o( C2- C6) &'y bhentyirZ2f dttaercara ihB Blpositiohi o R, u?é@m tRd ;Bl%élﬁyl l(T% 8}»/ o(f:S(ﬁ‘;‘) ||§lc(>|!>tuokéﬂ|ly

nono- , i, fJ.uor onet hy - C5) al koxy,

(C1- CB) agkyIs’t’%ﬁ@{ecngIQB?&?Z@LC%))‘???K Selqfig0 B %92533 PCT/ 1 B02/ 01876 -5
-C(O OR15 and - NRLAO(E) m@dlmpéhmlnwon L iHCHR), (1006 &) kryilpls ard1\énér ei n

R15 is H or Gl pn&ryBatekked at the 3 position of R', wherein the phenyl moiety of R™ is optionally

substituted with one to five independently selected R".

In énother embodiment of the invention, R is phenyl-Z1, wherein the phenyl moiety is

20  optionally substituted with one to five independently selected R'% In a preferred embodiment
of the invention, Z' is -(CR?R®), -, and in a more preferred embodiment, Z' is methylene, i.e., -
CH.-.

In another embodiment of the invention, R*, R®, R® and R® are each independently
selected from H, (C,-Cg)alkyl, -(CR?R)qO(C1-Cs alkyl) or -(CR?R®)R'™.

25 In another embodiment of the invention, each R'? is independently selected from halo,
hydroxy, (Ci-Cslalkyl, methoxy, (Co-Ce)alkoxy, (C,-Cg)alkoxy(C4-Ce)alkyl, mono-, di- or tri-
halo(C,-Ce)alkyl, trifluoromethyl, trifluoromethyl(C-Cs)alkyl, mono-, di- or tri- halo(C,-
Ce)alkoxy, trifluoromethyl(C4-Cs)alkoxy, (C-Ce)alkylthio and hydroxy(C,-Cg)alkyl.

In another embodiment of the invention, each R*® is independently selected from halo,

30  hydroxy, amino, cyano, (C;-Ce)alkyl, (C,-Cg)alkenyl, methoxy, (C,-Ce)alkoxy, (C4-Cg)alkoxy(Cs-
Ce)alkyl, mono-, di- or tri- halo(C,-Ce)alkyl, trifluoromethyl, trifluoromethyl(C,-Cs)alkyl, mono-,
di- or tri- halo(C,-Cs)alkoxy, trifluoromethyl(C4-Cs)alkoxy, (C,-Cg)alkylthio, hydroxy(C,-Cs)alkyl,



I n anot her enbodi nent of the invention, RLO is phenyl attached at the 3
position of R, wherein the phenyl noiety of R1O is optionally substituted
wi th one WO®3/002338 preferred 5 enbodinent, R10 and Rl bothTaBe/qEimnyl ,
such that Rl and R10 together forma 1,1 -biphenyl group, wherein R10
conprises the 1'-6" positions of the biphenyl group and R13 is substituted
at the 4' position of the biphenyl. In “Ynot her enbodi ment of the
invention, R4 is H (C1-Co) al kyI or -(CRaRb) g(G-C6 alkyl). 10 In another
enbodi ment  oE(QBR " iand eNRi‘6(Q)R hehasein BSTs Heos (Guradase; 2ad Wh?fe'f'(?f niaHer1Ci-s i n
the "(S" C@gfa|kgurat| on. In a pref erred enbodi nent of the invention, RI3 is
trifluoronethyl. not her ¢ .ment of th nti.on, s H,
nal o, or (L. s 41 Rypher epoarhest pEh BlorGT Y € Bkt AtaheS ol O aot ek Fron: o
is methyl. Weelein the ety andiedy lof REY ief aptioratly ewhmtdiemfth ofe Rie hna/@mfermd the

conpoundsof ¢fkh aﬂr\leﬂ R"iz8d R' both are phenyl such that R and R1° together form a 1,1 henyl
(S)-1-ethyl Ll uor o

-trif ol e- 2-
SO I A A N ot A (SO e
anot her paruhmbwtloyopmebxemgred enbodi ment of the invention, the corrpound of

formula 1 is th bodiment_of th ti s H, (Ci-Ce)alkyl CRaRboC
(9)-N-{ 2- [ benzy! (hagar et of b e, 8 Ty o2 Py P Res 11

(trifluorométl M‘ijll ) [ 1 1' - bi phenyl ] -2-carboxam dol - 1 Hi ndoI e 2 car boxam de.

I n anot her nore pr edctter echbedimed ofrdatinveftioh iee carv@nddsignated ‘d” o olthwa ¢.is ihn

anot her par ti.c ggl')a(gon %}p{tggerred enbodi nent of the |nvent| on, the conpound of
formula 1 is sel'ecte romthe group consisting

3-chloro-5-[ (4" - t'fr?Pﬂef?HP@)ﬂ*EPWPe%Pfﬁg@ﬁW”“% Bar*%)’ﬁﬁiﬂ“)m%'?ﬁ' no] - 1

H-i ndol e- 2- car boxyériotheaprie@rre@bmbodiment of the invention, R® is H, halo, or (C4-Ce)alkyl.

2- [ benzyl (et hyl ) ami nol -.2- 0 n chlorol

ime'g hyl - % E(4 %lrlrl} ﬁgr%?{%r %J(ﬁ%bgdlg‘%ﬁt&qh% V&t}oﬁrﬂqﬁne Fn no] -1 H i ndol e- 2-
car boxyllPc aci d {ma patigyeyly prﬁéqrm|e5naﬁ¢me]t92ﬂwememwpﬁb¢19¢rm0hw dffpimyle: 1 is

4' -trifluor gsptdy I-'5Q@4pthfﬂfé>ydme?hyﬁﬁﬁlmgﬂw-daﬁboﬁ)ﬂ)‘-éin|no] 1H-indole-2-carboxylic acid {2-
AL ot e

net hyl | - met Y, 5']?"?%& )ﬂ’#’? HIC8P62T Ret hyl - 1H i ndol - 5-yI ] - ani de, whi ch

is alternately B0 anetherdparticularly preferred embodiment of the invention, the compound of

|3+ fggglf 0- 1- il - 54[ (4 t f | {s)-NQE-BERE I Eth AR RNY box 1 BREMRIMYIL-) nidtHyPR]4~- 1

o TS B2 R B E TS ensl o casboremitel|H-BeSlo R L=HetfS ani de:

3- chl or o- 1- net hy Iin &wfheetnbnel préfeétedteribblimentoftht nyertion Rhsreylor2- car bonyl ) - ami no]

-1H'nd0'e-2cwewél RG] f d bogiment of ¢ th d of
{2 [benz | (rret hyl )am&(tnc;] iﬁz O)?Foiy re erre m o] "T‘e (o) e |nven On %Cgrlpg?un (o]

-et hyl - 5- [(fl‘"mt"ﬁl—f‘Fﬁ@?‘iﬁ?fjefquwe@f%Pléﬁ’{Vls“@-Qfar bonyl) am no] 1 Hindole-2- 35
carboxylic acid fahchehiytiiebmygh)diphag]-2-2arberyh-hmpiap Ni-nablbplcamakyle aciin

e W A P R
phenyl niety of 3qu]t9rq m@iﬁt"r%[ﬁ‘atf'lﬂWFO@%I%PP'BW%CWQ”M') Bmeok GH-nfgjes2-
i ndependent leyrbesliesdiced- [Rh2y| @RehyFating-2bx6 -pheny)dBy a8 2533 PCT/ | B02/ 01876
;)ﬁe:’lgl aprs;[ 2?; Iesmiotrl urcr)'rsor%etr%\( blgrbe%ylbnc\é rcl;g()llllgrliacm!Q [2- ({?(bgnhz?lDrxethy%lcarbe\{moeﬁ)-ephgny}—he
methyl]-methyl-amino}-methyl)-3-chloro-1-methyl-1H-indol-5-yl]-amide, which is alternately
30  named: 3-chloro-1-methyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl}-amino]-1H-indole-2-
carboxylic acid {N-[2-(benzyl(methyl)amino)-2-oxo-1-phenylethyllmethyl}amide;
3-chloro-1-methyl-5-[methyl-(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-
2-carboxylic acid {2-[benzyl(methyl)amino]-2-oxo-1-phenylethyl}lamide; and
3-chloro-1-ethyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino}- 1H-indole-2-
35 carboxylic acid {2-[benzyl(methyl)amino]-2-oxo-1-phenylethyl}amide.
In another embodiment of the invention, X is C(R®), mis 0, nis 0, and p is 0 or 1, and
R™ is phenyl-Z> attached at the 3'-position, wherein the phenyl moiety of R'® is optionally
substituted with one to five independently selected R'* and Z%is O or S.



optionally substituted with one to five independently selected R12 and Z
is O or S In another enbodi nent of the invention, R7 is pyridyl- ,
wherei n tWe opgoeisayyl noiety is optionally substituted w tircrnBovass to five
i ndependently selected R12. In a preferred 5 enbodinment thereof, Z' is
-(CH2)-. In another enbodinent of the invention, Xis N and R10 is phenyl
optionally substituted wth one to fi veDi ndependently sel ected R13. In
anot her enbodi ment of the invention, X is N and R10 is phenyl optionally
substit ut ed wi t i @ether gmpadireerit attap mention. IR/ 'we@d*?edmm they plepnMQiddy is

phenyl - W?ﬁfnﬁlly%uﬁsfﬁ&:téﬂh:ﬁﬂﬂ)bhe xive IndependentPseittddRiIBAddyz' se b st §.t ut ed W| th

from one to i ve i ndependent | ecte fesent jnventi on SO
relates to a cor‘rﬂbﬂ}? ?m?%gn%é?r%ﬁ 'QVTQ%”R]F%@BW% %8 V‘%em}@g yrBjyl Na O
R3 R5 NR6R7 optimnaly pibatitutad exith i foom onea@dlecpt!rwsP@dsfzstIYtseteh@ﬂe%fz lnvmavr@?rwd 15 R1
I S subst kt Utegfho@hedtiferdds o isQ (@RI ti on of for mila 1 b and has the structure:
R1I0 2 (2 (R11)

pyridyl -z - opti 3h%{]°fr3‘?r §’U’B‘Qi"i“"f%\’fl’ﬂ%e Wetnﬂonoﬁés Xé? \%WH%%@EQ'@%%?VZQE& ect ed
R12, Rl is aBho@6psbivkiptigpet@BtyOB)esiedIRIal kyl , ( C5- C10) bi cycl oal kyl , -
(CRaRb)th]- 6 gl dblnkr éo%«?é%%ftﬂ%'%n% ﬁlléwlaad R¥ (s bptiehiily B&@tltuted

- (CRaRb) r R15 - SO2R15, C10) het e eteroar . yl or

- (CRaRb) g- ar{ih ongRdivain e‘ﬁ’?@‘*’ﬁ'%?'ﬁ%‘fﬁl a”ﬁ@t %r%‘@éﬁegyl‘”he eﬁ‘e‘P"eP'Ef&YWO'PtW 'Saryl
moi ety 16 opbiicoalylslystistdustitrotetie vd fivi ifdepEmdenie sélectdd R'8. i ndependent | y
selected R16; mis an integer fromO to 5 nis an integer fromO to 3;
25 p is an |nteger from0O to 3; Lis -C(ONR9)-, as described above; X1
is N(R4), S or O:Thewseseyt puerionalperplalasdod eampegnd ofthe fggnyiaty or (R) : R2,
R8, R', R12, R13 and R16 are each independently selected from hal o, cyano,
nitro, azido, am no, hydroxy, (Cl-Co6)al ~(C2- C6) al koxy, nethoxy,

(C1- C6) al koxy(C1-C6) al kyl, 54 I o( C2-C6) al kyl,
perfluoro(C2-C4)al kyl, trifl I Sorﬁ‘mat hyl ( C1- C5)a| kyl, 5
mono-, di- or tri- hal o % b tri¥1 uor onet hyl ( C1465) al koxy,

(C1-C6) al kyl t hi o, hydrxwveé

or a pharmaceutically acceptable salt thereof , wherein:

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

or when R’ is phenyl, pyridyl, phenyl-Z'-or pyridyl-Z'- optionally substituted with one to
five independently selected R'?, R'is (Ci-Ce)alkyl, (Cs-Cs)cycloalkyl, (Cs-Cqo)bicycloalkyl, -
(CR?R®)O(C4-Cs alkyl), -(CR?R®)S(C;-Cs alkyl), -(CR?R®),C(O)R", -(CRR")R™®, -SO,R"®, (C.-
20  Cyp)heterocyclyl, (Cs-Cyo)heteroaryl, aryl or -(CRaRb)q-aryl, wherein the cycloalkyl, heterocyclyl,
heteroaryl or aryl moiety is optionally substituted with from one to five independently selected
R16;
m is an integer from 0 to 5;
n is an integer from 0 to 3;
25 p is an integer from 0 to 3;
L is -C(O)N(R®)-, as described above;
X"is N(R*), S or O;



Co6) al kyl, (C3-C8)cycl oal kyl (CRaRb) g-, (C2-C6)al kenyl, (C2-C6)al kynyl,
(C1-Co6) al kyl am no-, (Cl- C6)di al kyl am no, am no(Cl-C6) al kyl -,

- (CRaRb) gMBaRté2s33 C( O) NRaR14, -NR 14C(OR', - NR140R15, - €HxhBR/01876NR
14C(O OR15, -NR t4S(OjR15, -C(OR15, -C(S)R15, -C(O OR1l5, - OC(O R15,

- S2NRaR14, -S(OjR15 or-(CRaRb)gS(OjRl15; 10 each Ra and Rb is

i ndependently H or (Cl-C6)alkyl; Rcis ‘4 or RL1; each q is independently
an integer fromO_to 6; each | is independently 0, 1 or 2; R3is H halo,
(O - CB)alkyl, ofismIn@-C(RAUi- or tri- hal o(Cl- O6)alkyl: 15 R4 is H,

(IC& |C§3) al kleR (Rb Wc?éﬁych@aﬁ‘kﬁhd R Gt dep e@(é&hl%éectec(%ﬁ?b t&&r@m%ZMS
a
or Y(CRaRb) G=phényie: hy‘\/ﬁﬁ%r(gi E%?lm( h(gR ;‘nﬂ“%é?%‘m(g 58 'F‘Bﬁ‘f@b]cr)l%abs?l %'ut ed

with from one drotrif hale(Qzﬁd)@Mnderﬁudrq(Cz §e)blbxit tifludrareethyl, e@t&tlrprwmerﬂyl(pn@éﬁMdent |y
an integer frag & bptr.5hauo(%9c§)a+ﬁ&yt tr.n@ordnmagae{lds%z égn Ega&ﬁ@@r hyfdfcﬁf(b;l- to 6;

o SR, ekl BRI R - ehCarYh b ekl Py

- ( CRaRb) r C( @sJeiEikylam(nGRadRNo(RESs)akyl-, - semmRi)avR*’Ré‘ i (OINRCRY- GENFafG(QDR

I L NR! NRU 4 -
(E:?)CR?R%)%E(%?@@I QQ BﬂES NR a&iﬁ NR(%ﬁm (%k %%F@)% &1)50?5; IS an

i nteger froMPON" SSgFW:EB 1%6 %HéﬂaR )<(S@ )aI kenyl, (C2-086)al kynyl,

- ( CRaRb)1gQ( C1- C6 eattkyd gnd R”1s( cdpBtjeay(HCA-(CoCatikyl ) ; (C3- 08) cycl oal kyl,
-C(O R15, -C(S)R#z‘;1 ngC,BaRb)lC(O)RIS -(CRaRb) r C(S) R15, -(CRaRb) 1R15 or
-S02R 15; 30 or pyridyl, phenyl-Z1l-or pyridyl-Z1- optionally
substituted wit heé‘ﬁ‘eq ﬁ@dPPWe”tWﬁGWﬁH&W‘PV’%eI ected R12; or R6 and R7
t aken toget her V\neta&hjt@mdéplehddhg;em 1akem to which they are at t ached t oget her

Co o (1" CLOMESL B Yo oot ol Do/ BIRE L ot 21 1

nonocyclic; wherein the” ycl noi eti es of

the foréd§oi ng R6 RariglHRICH %)@Wb&@scaégyéoaﬂﬁt ORI y- Cé%l)Bst r(ﬁﬁf%doi%&e@é‘MMent |y
with 1 to 3.-gmesYsicint &kymdfe@ﬁm)a@‘(t)l)aﬂsse(bﬁewmﬁ fBQ£R1ha$r0r(dR7@5!,CbheﬁVItr0

trifl t fl t hox d O
o éf@c{h%') e PR Ry SRBEG Wt i GPE 10 (8 SOoPIERY s 1
C2- Co al keny%blectecalﬁﬁ C2-C6 al kynyl ; and WO 03/002533 PCT/1B02/01876 -8 R10

i's phenyl, pyridyben rﬂ@ﬁ@éfdenggﬁlyQ{miéﬁér'fr@bﬁlﬂg% wherein the phenyl or
pyridyl noiety is op tlge( subst |tEJted with one to five i ndependent |y

sel ect ed®R13 : ze3Ndsin ently amynteger (reRARBPw |, or
- (O k( CRaRb) W 0) IRC CR&IRBY Gare jeachwindspéndeelp ein,d éhtCsjalkan (CrCogetoaky oFB(@)R'S 6;

-C(S)R"®, -(CR?R®)0(C;-Cs alkyl), -(CR?R®)S(C+-Cs alkyl), -(CR?R"),C(O)R"®, -(CR°R®)R" or
-SO,R™®,
R®is H, (C4-Ce)alkyl, (Cs-Cs)cycloalkyl, -C(O)R™, -C(S)R™®, -(CR?R"),0(C;-Cs alkyl),
25  -(CR°R"),S(C/-Cs alkyl), -(CR?R®),C(O)R", (CR?R®)R" or -SO,R";
y is an integer from 0 to 5;
R’ is (C-Cg)alkyl, (Co-Ce)alkenyl, (Cp-Celalkynyl, -(CR?R®),0(C:-Cs alkyl),

-(CR?R%){S(C+-Cs alkyl); (Cs-Cg)cycloalkyl, -C(O)R™, -C(S)R™, -(CRPR®),C(O)R"®,
-(CR?R"),C(S)R™, -(CRR")R" or -SO,R";
30 or R is phenyl, 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-Cqo)heterocyclyl, wherein the heterocyclyl moiety is monocyclic;
wherein the alkyl, cycloalkyl, and heterocyclyl moieties of the foregoing R® and R’
35  groups are optionally substituted independently with 1 to 3 substituents independently selected
from halo, cyano, nitro, trifluoromethyl, 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 alkenyl,
and C,-C; alkynyl; and



5 each k is independently O or 1; or RIO is OR1l7, wherein R17 is
(C1-C(3)al kyl, (Ci1-Co)al koxy(Cl-C6)al kyl, nono-, di- or tri-

hal o( C2- GspaBkyis33 per f |l uoro( C2- C4) al kyl, trifl uoronethyl PCITABRY@EBGY|
hydr oxy(Cl- C6) al kyl, (C3- C8)cycloal kyl (CRaRb)g-, (C2-C6)al kenyl, or
(C2- C6) al kynyl ; each R4 is | ndependentl% H, (Cl-C6)al kyl,

(C3-C8) cycl oal kyl, -C(OR15, -C(S)R15 -(CRaRb)t Q(C1- C6 al kyl),

- (CRaRb) t S( C1- C6 ati kyl), -(CRaRb)rC(O R15, - (CRaRb)tRl5 or -S02R 15; each
RL5 i s i ndepender | is PRenyk oridgisahenk Or@wﬂdf) herenanephenylor PledUd'i’Qﬁ%tshyl
}?rll\%f | uor 0rfetobh(dné@sg@ﬁmédkmhl,on&\/fberrveinlae;se}aeermy kaidctedrI? £t i eshof1 t he3f or egoi ng

groups are i t i on wi t to
substituents ind£5 @ s(}e(’f?% eaora(:dei#%%b)@ t(&%f@f‘ Cl- C6 al koxy, am no,
hydroxy, halo, cyﬂdﬂmdenwdefttjyam Integerd@ﬂb‘m@tﬁhyl and trifluoronmethoxy; 15 and
wherein gny of thg.Abe¥Rep e%l‘d(lgo,om al kenyl or "al kynyl" noieties
conprising a CH3 912 I7) o] which is
not substituted \R/f% 'Shg%{ d’g}?re"S (SerC é@?ﬁlﬁ o gf)?lggﬁﬁsgﬁkél ?{] 'g(b ‘ﬁ or&iat om
optional |y Ihea(G-Galalkglaiperinad($sC4)atkpt h}ﬂh@n@emvl(Qﬂé}shIKWe hygrexip-G)adiub it uent

mbodi ment ORRYCORSICH alkBig, B () . -SRa and -NRaRb. 20 In an
enbodi nent of C%ﬂ%lklgllrzlveﬁt)l o(Ir?§ ngakgrgjl d} Rikynya

i nvention, X2 |se€2rRR) Snfdgrendently t"hc(ﬁeée)?'ky' ?Fgcz{‘]? %ﬁ%{TF ﬁ((ﬂg FQJSH%d to

the 5 pasi ti-@RBHOtGFCRalig), HARR)E(Cartatalg), - @RBK?Q!C(I@RF WRRAR Tan@®R°on, X2
s (Re) and L i %Séﬁ tRehgd ﬂo%pérﬂ@nt% W-Psté '@%Ikypf (&Bﬂ%aﬁ@ tmﬁuo'i_’orpé'fﬁylt' on

of formula 1 R1 7 in the gheny

noi ety is o;STﬂ%W&‘P‘W'@I%?iW‘E lﬂhéff"'\/\n“’teha'bﬂemlot?t'?ﬁ 9% t']enHJé?ﬁ?é?H‘Se'ﬁt I%f°':l)°e°fl %rét ed
R12. In a prr&ifeﬁérfderﬁily optivhalyisoestitutddivethead 3 anbstutuewts icdesamtently selecled framal FGar

nmbodi t t i ti
posi i on of 9 CEee AR hb i ol Sido, AR, e rRAERRTABrEREE
attachedSat the 2npyserein@ny effthexabove yief eP'hertyh@r @MM|mQﬁjqe§f:9m@mefd: 3

optionally swbmw CHiL @@btwehb) errtm trﬁetrﬁmeo@rduﬂdmaemherﬁubma&j wit) lenged RIG. In a

f d |
st £k et d 00 YShl ol b RV Rl iR i,

desi gnat ed gwuplaﬁubﬁlb'ﬁmﬁptﬁctid fiorh hei groupirensisting efthgiol uPB’ c8Rf ?@J‘M& Ron. In
anot her enbodi mrent of the |nvent|on R13 in formula 1 b is H or

trifluor2 met hyl . I35I nOtPf% gpl ﬁr‘% di mrent of the invention, R3 in
fornula“Pb is H, "h&El gMe V“e(‘ “593 %% Zhot her preferred enmbodi ment of
the invention, R antfeoembrddiménofthe EENEEXAISIGR’) anq ICB-aftayhet kesths R position
(C2-Cp) al ky@yh1 an|drgo@ﬂe}g%g,g,&wfﬁ,%mapsef erred enbodi ment of the invention,

Egﬁsfgmjg;ngf 'S Slr?:lar%(t:ger gmé’é%m?e%/t gfothe |n\:/)’en|t:l)oCnT/ b B%%A‘?%?JL is a_ttgéhed to the 5 posnt%r oup

3- Chl oro- 1 e Rhyrid-t6 tHe(Sposttion B fororutentst, RYlis DR ed W isdbheeyi-Bh mipkieingng preshyl1
H i nd0| t)bQ |6r%llya§.|bgtltuted with one to five_independently selected R'. In a preferred
[ 2- oxo- 1 pheny -2- ¥ aan], no) t hyl ] am de;
embodlment thereof Z 1S
In another embodiment of the invention, X? 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 (C;-
Cy)alkyl.
In another preferred embodiment of the invention, the carbon designated “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 1b is H, halo, or (C;-
Cs)alkyl
In another preferred embodiment of the invention, R in formula 1b is (C4-Ce)alkwt,
(C,-Ce)alkenyl or (Co-Ceg)alkynyl.
In a particularly preferred embodiment of the invention, the compound is selected



3-Chloro-1 -nethyl-5-[(4"-trifluoronethyl -bi phenyl -2-carbonyl )-am no] -1

H i ndol e-2- 5 carboxylic acid [2-(isopropyl am no-2-oxo-1-phenyl et hyl]am de;
3- Chl or o-WO-0n@02393 - 5-[ (4' -tri fl uoromet hyl - bi phenyl - 2- car beayliBe2zsTe0] - 1

H i ndol e- 2- carboxylic acid [2-o0xo-1-phenyl-2-(propyl am no) et hyl ] am de;
3-Chloro-1-nethyl -5-[nmethyl - (4" -trifluoromethyl-biphenyl -2-carbonyl) -amn noj
-1 Hindole 2-carboxylic acid [2-(ethyl i no) - 2- oxo- 1- phenyl et hyl ] am de; 10
3-Chloro-1

- met hyl - 5- [ ffemHRa greup copsisting @br onet hyl - bi phenyl - 2- car bonyl ) - ami no] - 1

H-indol e- 2- car b@Hidré 1-afettI-§-F4' trinsepmepylbpftryp2-2arbaryt)-bmirphendetiay | | am de;

R e RNl T A I Mt 00 2 cor oo
5- [ ( Bi phenyl - 2- c &Qiteng I methyi-mitg triflueraineihy-biphemyt- ﬁywbqnymammbﬂ*érmﬂo'ear boxylic

?ﬁi d [2'5'[1f5 cérbé'gg &Qﬁbg&ﬂd&%y%mﬁﬁfté&m%@ﬂiétm]muhé amde. In an enbosli nment of
e invention an i trogen
atom to which t h&yFe! g ef“é(h%@%%&%?‘ﬁ@}f'%&?%ﬁ?y ?g%'E a@'né’;lﬁ g?Sgycl yIg

wher ei n t he carhelylr api{2ioyd-1-pEenyisd-(poapalamipolethydamident ed [ ndependent ly with 1 or

2 substituents iBgepen L |
andu( CZI Cg) alclégpzy and(‘;i'?dr&:mfyy5 [nwyﬁﬁ tﬁ%oﬁ&nﬂiﬁy{ Qpheﬁ?éz%gﬁbgg) éﬁgg@ngdnc{@ny

t hereof, thé 'Bﬁ%ﬁzﬁth?('%m'E%)fze?f‘PécPhFP%‘fﬁyﬂ?/’P'P%I i di nyl, piperidinyl,
nor phol n@o and t BiGhios-phettyRB[melthyl-@' mﬁ;rotanmﬂiyabtbrpnyiifaedaaronﬁﬁarelnﬁddi-lnmiﬂ

thereof, th camsmQayﬁloébprb@pawﬁordmodf méhylgﬁyugmrdehol i no. The present

|nvent|onasore at es NR 61
2: 3 O NRGR R Sd@iRhenyi25arapiieaino-¢-npry- 1&8%%6%{16}%'9323?3@%}4@@@8{2 XRher ei n:
Rl is subst|1tpuér@dzﬁiroﬁyhmnrﬁ)mw]@nmez&ndi| on of formula 1 and has the

structure: %é@’iph?nyl Bcar%gr@l gﬁn rB] 3—):hlélr05|]métﬁ/l \(p l%% Qﬁ%mylggé Lﬁlogl gﬁ876

-10- mis anlnte an i nteger
i nt eger 1r ofis@prapylamino-2-oxo-1- phenylethyl]am|de

In an embodiment of the invention, R® and R in formula 1b taken together with the
nitrogen atom to which they are attached together comprise (C4-Cyo)heterocyclyl, wherein the
heterocyclyl is optionally substituted independently with 1 or 2 substituents independently
selected from (C;-Cg)alkyl, (C,-Ce)alkenyl, and (C-Ce)alkynyl and trifluoromethyl. In a

20 preferred embodiment thereof, the heterocyclyl is selected from pyrrolidinyl, piperidinyl,
morpholino and thiomorpholino. In a particularly preferred embodiment thereof, the

heterocyclyl is pyrrolidinyl or morpholino.

The present invention also relates to compounds of the formula 2:

@ By
S
N Z
w
O | I— )
Z
A
(6]
=
>
3
N

25

or a pharmaceutically acceptable salt thereof, wherein:
R’ is substituted at the 5 or 6 position of formula 1 and has the structure:



5Lis -CCONR9)-; Xis Nor (R ; R2, R3, R', R12 and R13 are each

i ndependently sel ected fromhal o, cyano, nitro, azido, am no, hydroxy,
(C1- Co6) al wgloz/001323 C6) al koxy, net hoxy, (Cl-C6)al koxy(Cl- Copaitkpb2/018BNn0- ,
di- or tri- hal o(C2-C6)al kyl, perfl uoro(Cz C4) al kyl, trifluoromethyl,
trifluoronethyl (Cl-C5)al kyl, 10 nono-, or tri- hal o(C2-C6)al koxy,
trifluoronethyl (Cl-C5)al koxy, (Cl-C6)al 1 t hi o, hydroxy(Cl- C6)al kyl,
(C3-C8) cycl oal kyl (CRaRb) g, (C2-Co6) al kenyl (C2-Co6) al kynyl ,

(C1-Co) al kyl am no-, (Cl- C6)di al kyl am no, am no(Cl-C6) al kyl -,

- (CRaRb) gNRaR14, m €e)rdgaRich 0tdNR14C( O) R15, - NR140R15, -CH=NOR15, -NR
14C(O ORt5, -NR C(S)R15, -C(OOR15, - OC(OR 15,

- SO2NRaR14, - ( Omgﬁqi?megéﬁm C?gégb)gS(O)j R15; 15 each Ra and Rb is

i ndependent |y H @r's frcmteq%)fram@/tpa Rc is Hor RL1; each g is independently
an integer from (D_.gm;(@;N(Rggach j 1s independently O, 1 or 2; R3 is H, halo,
(d - Co)alkyl, Qi NP ) or tri- halo(Cl- C6)alkyl; 20 eachr is

i ndependently an’i ht eger(Rf rom2 to 5 eacht is i ndependent |y an integer
from1l to 6; R5 &MdRRRat” eecR’ mel@p@nmémengenﬂy selestedfsgra | help cyano, nitro,

(C3-C8) cycl Q@H&éhwmo Syl xiRYB,-Co)allk, T8 R Dalkoxy, ARy, (EX-EdalkdRry @l -Eyhikyl, mono-,

(o) S e AP gy d;évfsom”?%{ difemertite iy ¢1 cs

al kyl ), 10- ( @RaROYig S 1haBECALRsIKYy. tnm@m%‘)yt(@(@w@w -(@Gﬂaﬂaythlmfydmy(CSOZRw

) o R 2" ) 1~
(Cg ICZ) :lnk;/@s)%ﬁlﬁr (E[G%%Q Cgémﬂ '(é G}Q&Re@r@ %@Rgé%zﬁ% Rl GMMB (c

aryb 15
( C3- C8) cycl gydwyl mlné( R ( R -
- (CRaRb) r C( SIR¥TR -(:Etﬂam)srmmmo@azn S(QR'T 7C(Qs)RBhéB(§)R15 PELOIOR', -
phenyl - Z' - ox d?ayﬂ1dygo$4RaReptg(@)rpgb loy— @Rbﬁbs E ed with one to five
i ndependent |y sel e R1 and ’ en’ together with the nitrogen

atom t o "®hi ch t hé?"harl’A é"”ﬁﬁ éid’f?éae”dﬁ'é)t@é'f?fé?1 E%?Vﬁh se (C4-Cl0)heterocyclyl,
wherei n the het eRS&yonR";noi ety i s nonocyclic; 35 wherein the alkyl,

cycl oal kyl, and Eg ﬁig%gé% rﬂggg“ ggrffb;nég% for egoing R6 and R7 groups

are optlonallys tute aqp wth 1 to 3 substituents
i ndependent |y sel®@¢ti¢dndepeedenty 6°r%yano nitro, trifluoromethyl,

trifl uoromet hoxy R®agHolo, (EREalkyl Er@)oRd-Sdi- or@-BRoRL 5 Cq)atkf@C( O) R15,

SRS, AN PR sl A i, 1 5 S ol 20

phenyl, pyridyl, eéﬁérwlﬂdepzﬂdeaﬁ*y goyinteepy fropd-to 6her ei n t he phenyl or pyridyl

moi ety i  opti Oméldi RUBRS sbdi BdepinbdnipNe (0-CLjakg, ((DAEREOEARY, o@ptECt ed

R13 ; -C(S)R'®, -(CR?R®)O(C4-Cs alkyl), -(CR?R®)S(C+-Cs alkyl), -(CR?R®),C(O)R", -(CR?R®),R" or
-SO,R’S;

25 R®is H, (Ci-Ce)alkyl, (C3-Cs)cycloalkyl, -C(O)R', -C(S)R™®, -(CR?R®),0(C+-Cs alkyl),

-(CR?R"),S(C+-Cs alkyl), -(CR?R®),C(O)R", -(CR’R")R"® or -SO,R";

y is an integer from 0O to 5;

R” is (Ci-Cglalkyl, (C,-Ce)alkenyl, (C,-Ceg)alkynyl, -(CRaRb)qO(C1-C5 alkyl),
-(CR?R®),S(C:-Cs alkyl); (Ca-Cs)cycloalkyl, -C(O)R', -C(S)R™, -(CR°R"),C(O)R",

30  -(CR®R").C(S)R", -(CR?R®)R" or -SO,R";

or R is phenyl, 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-Cio)heterocyclyl, wherein the heterocyclyl moiety is monocyclic;

35 wherein the alkyl, cycloalkyl, 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 alkenyl,
and C,-Cs alkynyl; and



Z2 is -5(01-, -0-, -(CRaRb)w -, or -(Ok(CRaRD)WM O k(CRaRb)qg- ; wis
i ndependently an integer from1l to 6; 5 each k is independently 0 or 1; or
R10 i s ORY®,03mbssein RL7 is (Cl-C6)al kyl, (Cl-C6)al koxy(CpcTaBad/dagts, nono-,
di- or tri- hal o(C2-C6)al kyl, perfl uoro(Cz C4) al kyl
trifluoronethyl (Cl-C5)al kyl, hydr oxy(Cl C6) al kyl, (CS-
C8) cycl oal kyl (CRaRp) q , (C2-C6)al kenyl, Tor (C2- 06) al kynyl; each R14 is
i ndependently H, (Ci1-0C6)alkyl, (C3-C8) cycl oaI kyl, -C(O R15 -C(S)R 15, 10
- (CRaRb) t O( C1- C6 R ik phdnyl, pyricyamiehy!-&-Ot pYEslylsdk whirein-tiierre R 1L oyidyl RIcRty is
( (CSCRaéSR;)) t Rll% flﬂ{?allTys;'QQJt mf Id w@%ﬁ@io?l@mh?pehm PENLRALR 3’( gl (C%L |CE) Ial k\)/’\/'ﬂ
cycl oal ky uQr one r £.0 al ky erein
the al kyl, moieti Zois - % ip h‘g f(BF{éQgi;l ich @i@%&dd@g« CQ%E }"i ndependent | y
optional | y subst imisiindebentdrity 4n ihlegd fombistbi6t uent s | ndependent |y sel ected from

Cl- 6 akkyl, Clofg, @Lméyendamaem hydroxy, halo, cyano, mitro,
tr| fl uor oret hyI and,otrl f],uoroneth rein any of theHsbove

"al kyl ", "al kenyl®"Rogfs @ |W}‘F§ﬂ'“Rnﬁ(étPé§'k¥!dﬁpr)§'l‘% Yo AR R Y o
(et hyl ene) haloqczc—}a(kwetphnfm@):(CgCo)alpyl\/\hiﬂ&homsthyl(m -Cgalbglt ihydntrey(C-wlislatkyhdCogen,
SO or S, coc @Ja‘kglgtlf@ﬂb)t oCaCI\Jalk d/pgr t Wﬂtyppt' onal ly bears on said

t

met hyl, met hy uent selected frQmthe group

consi sting of haleach RORS, Ind e&WdHa I‘(ﬁa%a'kﬁ' n(Carre eyt neshtOB s tHER™
i nventi ao, )(ORPR'T)tO(Cn‘LdeaIk?I) i-ERERBS(C,-CaIkYIN (enmbbce(o)reﬁbamarxbmfsoofsctzhé

i nvention, inf 18 p the 5
posi tion of forrm%)ghmé% I'n é’iag ntdg}%gnb()d&ﬁeﬁ%lkéf a)lcgc\r})eaﬁ(l Wher ?n y is
1 or 2. |n &feemaethdtthédlahintwhereint ke #lkikempietas, °le*@ fOFPQPGQn'ﬁ egfglpissafﬁhenyl
attached at wfdbﬁénaentlp@§tlohbl@@ul§bftltu8'd,wnh\h@d’ @bdbsﬁtb‘@ﬁtdlh@bﬁrhdeﬁw RieytedfromR1N-0, S

optionally syhs uted w t e ected R13. In
anot her eanE‘qrr‘éh{: %'?ox¥ di's "]0 'Q/Vgﬁ’f‘Y g'ﬁlo ‘?@no n'? 5'[}@&05“ eg’yl and¥rﬁ|ﬁor°me‘%°xy wher ei n
the phéhyl noi eteyd whereiptanvefdind gboue tedyl, 1 arkerll” @i taHsymyh@one@% qu@rlis'n@iéﬁéhdent |y
sel ected Rl?methﬁ) 8H, ?ﬁéﬁ'fy@hé sk cHi; foup BEIERR ot sbstituted iR éﬂ SO orI n

anot her enb h tl al kyl .
301 n° anot nECeCRBTALIR S bt OFRS o BRLTal PorRen caserh e Bhat BLmethe] ,”
formula 2 i srqupasuwaétueﬁ)selatisdﬁrqm thegonub iconsisting amalo] ROB®, pEBT andr-&R°Rirbodi nent

of the inventiony, ﬁjénﬂo'alnfeﬁ{MHe%\%nﬁoﬁ *rnlfgmgﬂrzqgr@(,@ | . I'n anot her preferred
enbodi nent of the invention, @é - C6) aI kyl .

35 The PRventi onaoler @P%\"‘tdé%e”f ?f tﬁe 'BY‘?S‘E%%% i @Fm‘tlﬁ %5&3“?%"&0 FPIEIIRY

formul a 1 WR'ahd totrenfppdssiesofffamaiary an ami de | i nkage between a corrpound of
the formila ABL i, WOABLARRRRA Sl RO AAEn y sl BLE6 R2)n a O N

In another embodiment of the invention, 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 selected R"™.

In another embodiment of the invention, R” in formula 2 is phenyl-Z', wherein the
phenyl moiety is optionally substituted with one to five independently selected R% Ina
preferred embodiment thereof, Z is - -(CR°R), -.

In another embodiment of the invention, R® in formula 2 is H or (C, Cy)alkyl.

30 In another embodiment of the invention, the carbon designated “a” in formula 2 is in
the (S) absolute configuration.

In a preferred embodiment of the invention, R' in formula 2 is trifluoromethyl.

In another preferred embodiment of the invention, R® in formula 2 is H, halo, or (C;4-
Ce)alkyl.

35
The invention also relates to a process for preparing a compound of formula 1 which

comprises forming an amide linkage between a compound of the formula AB1 :



3z X(R11)p 46 NI LCA61 | RR 3 and a conpound of the fornula C:

~RF)mMC RNaO\ HNR6 R7 wherein 5 mis an integer fromO to 5; nis

an i ntegewofwoms@to 3; p is an integer fromO to 3; the acrdBoxmii8Téogen

atomof -C(O N(R9)- above is bonded to the 5 or 6 position of the indole;

Xis Nor C(Rc), wherein Rc is Hor R'; R2, R8, R', R12, R13 and R16 are

each independently selected from hal o, é%ano nit ro 10 azi do, am no,

hydr oxy, (Cl-C6)al kyl, (C2-0C6)al koxy, nmethoxy, (Cl-C6)al koxy(Cl-C6)al kyl,

mono-, di- or tri- halo(C2-Cg)al kyl, perfjkYjor gfC2- C4)al kyl ,

trifluoromethyl, trifluoronetRyl (Cl-C5)al kyl" /nono-, di- or tri-

hal o( C2- C6) al koxy, trifluoroge (Cl- Coral ko (C1-Co6) al kyl thio,

hydr oxy( Cl- C6) al kyI (CS Qal k 4 L 6C2- %ql kenyl ,

(C2- 06) al kynyl . (C1-BoYVaTy | agh ) di /Al Kyl ami nber

am no( Cl1- Co) al kyI - (CRaRb NRaR14R9- 14, -NR14C(O) R15, 15

NR14COR15, -CH:NCR15, -NR14C( O OR15, "-NR t4S( O RR15, -C(O R15, -C(S)R15,

-C(OOR1l5, - OC(OR 15, -S2NRaR14, -S(Oj R15, or -(CRaRb)gS(OjR1l5; each

Ra and Rb is independently H or (Cl-C6)al kyl; each q is independently an

i nteger from O tenéacaawhng ofitse formdégp@ndently 0, 1 or 2; R3 is H halo, (d

- C6)al kyl, or nono-, di- or tri- halo(Cl- C6)alkyl; 20 R4 is H,

(C1-C6)al kyl, (C3-C8)cycl oal kyl, O R15, -C(S)R15, -(CRaRb)t(Q(Cl-C6

al kyl), -(CRaRb)tS(Cl-C6 al kyl GR&E&;%lC(O)RlS, - (CRaRb) 1R15, - S02R15
-(CRaRb) q phenyl, whereint enyl noiety is optionally substituted

with fromone to five independentlly selected RI®:; each r is independently

an integer from2 to 5; eaclRI_is 'nd pendently an integer from 25 1 to 6;

WO 03/ 002533 PCT/ 1 B02/ 01876 - and R9 are each i ndependent| y H,
(Cl-Co) al kyl, (C3-C8) cycI oal kyI C&%%ﬁ C(S)R15, -(CRaRb)t(Q C1-C6
al kyl), -(CRaRb)tS(Cl-C6 al kyl), rC(O)R15 -(CRaRb) r R15 or
- SO2R15;
wherein
5 m is an integer from 0 to 5; n is an integer from 0 to 3; p is an integer from 0 to 3;

the amido nitrogen atom of -C(O)N(R®)- above is bonded to the 5 or 6 position of the
indole;

Xis N or C(R®), wherein R®is H or R"";

R?% R% R", R'%, R" and R are each independently selected from halo, cyano, nitro,

10  azido, amino, hydroxy, (C-Cg)alkyl, (C,-Cs)alkoxy, methoxy, (C,-Cg)alkoxy(C4-Cs)alkyl, mono-,
di- or tri- halo(C,-Ce)alkyl, perfluoro(C,-Cy)alkyl, trifluoromethyl, trifluoromethyl(C4-Cs)alkyl,
mono-, di- or tri- halo(C,-Cs)alkoxy, trifluoromethyl(C;-Cs)alkoxy, (C4-Cg)alkylthio, hydroxy(C;-
Cs)alkyl, (Cs-Cs)cycIoaIkyl(CRaRb)q-, (C2-Cg)alkenyl, (Co-Cglalkynyl, (C4-Cg)alkylamino-, (C;-
Ce)dialkylamino, amino(C-Cg)alkyl-, -(CR’R®);NR°R™, -C(O)NR’R", -NR'C(O)R",

15 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(O)R";

each R®and R"is independently H or (C;-Cg)alkyl;
each q is independently an integer from 0 to 6; each j is independently 0, 1 or 2;
R® is H, halo, (C, - Ce)alkyl, or mono-, di- or tri- halo(C, - Ce)alkyl;

20 R* is H, (C;-Cg)alkyl, (Cs-Cs)cycloalkyl, -C(O)R™, -C(S)R™, -(CR®R*)O(C4-Cs alkyl),
-(CR?R®)S(C1-Cs alkyl), -(CR?R®)C(O)R"®, -(CR’R®)R'™, -SO,R™ or -(CR’R")-phenyl,
wherein the phenyl moiety is optionally substituted with from one to five independently
selected R"

each r is independently an integer from 2 to 5; each t is independently an integer from
25 1106;



R7 is phenyl, pyridyl, phenyl-Z1- or pyridyl-Z -, wherein the phenyl or
pyridyl noiety is 5 optionally substituted with one to five independently
sel ect ed W023/08533 s - SO2- or -(CRaRb)v v is independent!|ypram/iBoeagesr from 1
to 6; R10 is phenyl, pyridyl, phenyl-Z2- or pyridyl-2Z2-, wherein the phenyl
or pyridyl noiety is optionally substituted with one to five independently
selected R13 ; 10 z 2 is -S(OS, -0-, '-1%'CRaRb)W-, or

- (O k(CRaRp) (O k(CRaRb) g- w is independently an integer from1l to 6, each
k i s independent IRy B &d R: aeaedsh Rpgpdndentisidb dendeatiyl.y(CeiCelcxcioated) £FRIT -

(C3- C8) cycl opishy®,.-(CrERQOB A6, all) SIERR)S(C LEFaRN) YEREE)E10)RIP KIGRPR)R' or
-(CRaRb)tS(C%(-PF%S_aI kyl), -(CRaRb)rC(O R15 -(CRaRb)tR15 or -S02R15; 15 each
R15 is indep tly H (Cl-C6)al kyl, (C3-C8)cycloal kyl, trifluoromethyl,
trifluoronethyl (BlisGseay keytigyl. whenye?'n ot busidaiZicy whereinithet aheayl of pyrit mMaisteigoi ng
R15 groups apfonalyRdsitiendsnthlote @Rté ABchdendyfiidctdduied with 1 to 3 _
substituents ind p.enggnt |y aa%{beqt ed fromCl-C6 alkyl, Cl-C6 al koxy, am no,
hydr oxy, hal o, c%aﬁd, fPE RS ki f1 uoromet hyl and trifl uor omet hoxy; ~ and
wherei n any of t ks indepesdehty dayihteger rahRem§il " or "al kynyl " noi eti es
conprising a CH3 g , £ ene i @R whi ch
IS not substitut §d°2'€u‘fféﬁﬁg’?f’8%'é%h%6 gr? bmggz%)gp erg{;:;t%r{ggﬁ :ogb)gﬁ%,r%éﬂglrg S
atom opt i oRBYAgIYISHEStILIEIWIE AN tofike RFPendRItSAIRHRE For met hine group a
substituent sel eaf 8dsfor0L HERIRRUPr (ONGRERNNO)WRRYL-0, - ORa, -SRa and
-NRaRb; and Lc is,; f Lo i arboxylic acid or salt thereof
(i) an activat e?'?@%%&h?gw ?{g‘mé rrg%ﬁyﬁg’ acid or (iii) an aldehyde. 25 In
an enbodi ment, t KaaiF BERANPNINEPGTi s optional |y activated in-situ, using
met hods well knewsh R ishiadepehdentih@l, 30PELalpy, OERLS)chSoalkgl eC(®A't ecCc(BER'®I n as

"Process |." ' @p& e b LA es, nagb, P fsor
preparing eé(g%fgﬁSﬁédiélrlr(g%j' nenh?‘g(,%?'pfigi%@;‘ 'r(gcﬁlﬂk g‘?r@é%l ’rféan% g,)‘ﬁﬁﬁggﬁ%ﬁef erred
enbodi méat s and gaet iRul &r ngepanderdly r e Eniseldlkite ntCs-Coltydagtky!, clotommadhyb

;or rrgl)af 1, &ifdebmbth@, /osRRYI tWheRinOfhe Wakyk hmbistiedV 6 eHadfokeoing T RY i dryups Mk hods
or ormn

amde lin es .. L L-known in the art, some anpl es of
ot o ar o mRSh AT quior RIS Lol wiffh ho f Rl b Rleho s TR ke
am ne C nmy atsgt ¢oPedfoyy. amira. kydfoxy. Wealpteyarmnyitradiifotormethyl and ¢dinpramebde: wi t h t he
sulbste_quen_t procesgq Qﬁ\fr&iﬁ@ﬁy on!tﬁlé_jaHEW“ @!i"5|it<éwﬁbﬂ ‘ﬁélk%i}fyl” n%%tiia@&ﬁﬁdri)ﬁ??@ déqg |
solutl o In. a | a (0] a e solven or m Xt uye, sol.vents. n an
pevtpgtine: R AR A G o I P L M ey - N
and am ne CSQarorstiadhed tpex Bo® Jor 8 atormo aptidngllyibears wd sais oleltat, ewtytede bydethines. | n
an enbodi megt,uph sEEs%@ﬁ%elbete&#?&nﬁ’q@g%%p'cbd“slsﬁﬂfnf!ﬂ%)@@ﬁiééﬂa Hadngreks forned

by conbining ABL, G and Br oP ,S]about 1 eq) in a suitable non-aquequs

sol vent, foll owed@"dY s SHECHERT A&k a GROFMISBET BsAtdRessAf dhenactvated lIgof |y a
pr eferred emtwﬂ'rme;fnt acid brgliiisan diddbjde. sol vent WO 03/ 002533 PCT/ 1 B02/ 01876 -14
i's methykene chl g LA R8ifAVE: ihd BarBod Y &idPs BbRSaRMGIROMRMN Uk eSS |

the solvent is _ _ i .
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 employed 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 a solution in a similarly compatible solvent or mixture of solvents.

35 In an embodiment, the employed 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 I, the amide linkage 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 embodiment, the suitable solvent



nmet hyl ene chloride. In another preferred enbodi nent, Process | further

conprises stirring or agitating the resulting mxture at roomtenperature

for a perwod3oé2583 om about 30 minutes to about 24 hours. PCm/IBeRAtIBE

preferred enbodi nent thereof, of Process | further conprises 5 renoval of

t he solvent and the purification of the groduct by TLC or flash

chromat ography using ethyl acetate/ hexdfie as the el uti ng solvent. In

anot her enbodi ment of Process |, the am de |inkage between ABl, wherein Lc

is an al defisy@ethyienecahioridepryDIMF O)1- merrdprefered erRGHERETYT BIOpRSS dh SqIYRBE i8i n,

tC he thEhy%ttﬁreﬁéiet?&ld)e INGHofHer mgﬂéa g?&dﬁlrgém rF&@:Iéisé nngnméneppﬁ&iseabt@wae with
in the presence, of a ef era ace n ) e

sol vent pr@]g'a"é%iher P H?/Imé’g‘ge@L tg@péf?%rlelf?)rv\ae rBd oﬂ) aégllft?&lo onhl}to%btlo

Na B( OAc) 3H a@hebt @Alhepist dn @nother mﬁemdeﬁel?qdmpné tngesaf. mfar'?rocms t fuethex| @é!ﬁ?%?é

Process, st heem&/emqu@éo@m by mulp@nf;leah& AURd progstt i’f ?nﬁltdmag{ gﬂ&hfloér .
C orororm n a UI’ er

preferabl y b mat o ng net hano

enbodi nent f\'{'nq ﬁtgagfeg%ﬂgﬁgnﬁgﬁgggétm I%('iBl al dehyde is forned tlj_é (i)
conbi ning a conpouardthef erhigydimenbofABdcessih e @mivellinkage betweer Ak yherein 15isz0i d,
preferably -geXJde, Wi, %ﬁé '@yé fdﬂMQJ wa:mmhmﬁrmgh}ueéﬂyé@p@eégs )and

PyBroP in a swtable solventt V\%é %e |t|onff 4 orafe

di i sopr opy! &5y caRpTIsEs & epaciing the 1&%5 fi’ "‘@)t GR&e Aresense 971Rg Y airRE hy |
hydr oxydfi decetictaaidDinBAkuifable solsentt mbfembly ahatietene chlorige, édlidweédby (k¢ @dditmpadndi ng
al dehyde. | Wa@(ﬂc?f—ieér{deg‘ulo‘?ﬂpm' TFE o4 p%er%g%nﬂoglﬁgxggf b HGRPvde PRCestUinkabl e

solvent in step ( I's methyl ene chlori I'n anot her preferred enbodi ment
of the A deﬁ%@““?@f fPF’E}E%éés pufifiRd feam W%BTgé”'EJﬁy?eﬂﬁefeﬁ?'ysqyéﬁs'( Frf"?')‘ati’%‘apﬂ%F In
a pref err ed ueind aditHaaoltchidfofdrhOCRSS furtherr exhisddingght tod tHee AldetydaProdesgaps 2BHC' f or

o L

: ssauz:r boxyﬁgﬁc}aam @m]é%eby (;)Q‘B‘m&g?ng%é H?mg%%?o%%%%é%raﬁqa C&%?I 21 dg
and a cdbal yisif, Prefergbly -@Oﬁy'dw@w@ecfmethw |hwz@1y@mmyu¢rafféor@e FriBend) PyBrof in a

sui t abl e noRuitgkaRENts v by @Ndddition oadnhop@pﬂémﬁérdﬂyé and (1§ trsatindat bothehe 25
X ba? O 2sEnd J.o-difedy Bl Wi ToBAPON 4°0l00 BUREESS, L, B

carbodiim de 'S o ar bOgl m de
hydr ochl or i @eTesaendingvaidehyds: én prpeqf@fedtﬂﬂybodmehéofstm Mﬁhydres}’rﬁ@@ﬁyh% Aitable

chloride. | @ol@éh@tnhﬁép ﬁﬁb%ﬂt%ﬁé ,chIB’r"décﬂﬁ%nétﬁérfdﬂfémrerﬁWénSSfSth@tAIdeh)Qi@St a
second gdl EPI on_o Lﬁg éﬁ} rgl ne E ggpt her enbodi ment, Process |C further
conpri s s ezﬁ“' o ?p%' sdFFtri et hyl anine, optionally with
further additi onlrod prefere@embedirnend iof Prioekss |, Irefersgedp Iheneln@me:mﬂ@ fof itsRrsecess

I Cd a sal i[t‘éf catrmllrﬂﬁlbdthéjaaﬂde'lﬁkéb%%twéén %tBQQanﬁ@ whelFéfneL°Q§ %béaYboxythB%c@ailst is a
Sodl um Sa

[
pot assi um s T‘e‘?PY @&?or‘i‘_%”"i‘%cé—‘%}("@a(?al@%”’@ ‘Ela’bdd? F?@Yﬁt Cikn y¥Wé9Xéqe§5?tSPZ°the
salt is a poydasi“t@BEplirntg suitable non-dqueous solér®) 4Dd Ki) ,adding Siethllemine agd Gdo thke 2. 5
nol e hy@é at ‘?mxtdr@ o@st@ﬁ (aB | In a%&r@ﬁfefe‘?r@@gﬁtb SEHENt oF ﬁ%&%@ﬁc tltnehgar@&j'iquldé %l F_tDC.A‘Bl i's

first treated wt ueous acid fore conbination wt
conponents ifr §{3e(6 ”( ylamino)rropyd- 3@%@@??@%3 ht’qﬁ‘éC"{W'g%ltaﬁ%ﬁYeW?rﬁ péF(ﬁ‘ﬂélﬂhs aci d
resul ting ifhe gotvestiipiealjiens ctodridehén érctrer abbebientaPraedss dC fudhectompsisesodt| ect ed

for use in ?etagtp (s%%ond' Qdd?toWS‘ff F.%{r{ﬁgnxng”bﬁ%dérg&?r%? e%d:ohp}%n?‘%rgcetsg qgtt”ﬁrﬁ‘% step,

the acid salt trea ed wt ueous
about 3 to &%thseﬁlat \rpstie $Rsend erition ﬁf tﬁetﬁﬂarémarw@ra"xew'ﬂé%er %F@h'?” of thﬁe aC| d
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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)OK", crystallizing as the 2.5 mole hydrate. In a still further embodiment
thereof, the acid salt AB1 is first treated with aqueous 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 a more preferred embodiment,

the acid salt is treated with an inert mineral acid, most preferably concentrated aqueous



-15 hydrochloric acid, or alternatively, an inert organic acid, preferably
anhydrous and nost preferably nethanesul fonic acid, before step (a). In a
still furwbesoestodi nent, the conpound of forrmula 1 is pecirfiBebiBip (a)
washing in saturated aqueous sodi um hydrogen carbonate, (b) washing in
aqueous acid, preferably, hydrochloric acid, and (c) washing with water, to
provide 5 purlfled conpound of formul a 15|n t he non-aqueous solvent. In a
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25  benzyl, m is 0 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 :

>




-16 and a conpound of the formula 131: R2)n R4 N HN Le 61 19 RR3
wherein L° is a carboxylic acid and Le is a carboxylic acid (C, -C6)al kyl
ester, arwOR3/00:R33 are as defi ned above. 5 In an enbodi nentCcTihe/@ERide

| i nkage between A and 131 is formed by a process conprising (a) conbining
A and Bl with a suitable base, e.g. DIEA, a carbodiimde, e.g., EDC HC,
and a catalyst, e.g. HOBT, in an organré 5ol vent, e.g. DVF, followed by (b)
distillation of volatile conponents, (c) partltron bet ween organi ¢ sol vent
and di | ut e aqueowsd ageiphund dithe BpheeBirent by distillation of the sol vent
with a non-solvent, e.g. tert- butyI nethyl 10 ether, diisopropyl ether or
propan-1 -ol, and (e) isolation ")thezproduct ABl -e by filtration. In
anot her enbodi nent, the anmide I|i kage/between A and 61 is forned by a
process conprising (a) conbin A-W th a chlorinating agent, e.g. oxalyl
chloride or preferably thigg ide|®in a colatible solvent e.g.
toluene, acetonitrile, or 1|2-dichterbethane, in the presence of a

catal yst to prepare the acig®chloride\ i.e. A wherein Lc = -C(O T, (b)
optionally 15 renoving the excess reagént by distillation, (c) combining
the acid chloride with Bl |n the presence of a sui tabl e base e. g DIEA
in conpatible solvents,_ e. DCE, Tol uenpe, acetaonitril
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presence of a catalyst to prepare the acid chloride, i.e. A wherein L° = ~C(O)CI, (b) optionally
15 removing the excess reagent by distillation, (¢c) combining the acid chloride with B1 in the

presence of a suitable base, e.g. DIEA, in compatible solvents, e.g. DCE, Toluene, EtOAc,

acetonitrile, and mixtures 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 suitable 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 preparation
of the acid chloride, i.e. A wherein L° = -C(O)Cl, to prevent the formation of the
corresponding symmetrical carboxylic anhydride. Preferred catalysts are tertiary amides, e.g.
DMF and DMAC, or pyridines, e.g. pyridine or DMAP or mixtures thereof. More preferred

25 catalysts 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 tetraalkylureas,

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

The invention also relates to a compound of the formula AB1



3114z N(RPs\ 6 XRO R3 wherein R3is H, halo or (Cl-C6)al kyl, R4
and RO are each independently Hor (Cl-C6)alkyl; m n, and p are all O,
R10 i s phwoyB/oasts onal |y substituted with fromone to fiveCRIBoxreigps and
Lc is a carboxylic acid or salt thereof. In a preferred enbodinment, Lc is
COON. In another 5 preferred enbodinent, Lc is a salt of the carboxylic

acid, preferrably Lc is the sodiumsalt of,. the carboxylic acid, i.e.,

-COO Na+, nore preferably Lc is the potassiumsalt of the carboxylic acid,
i.e., -COO'K+, and particularly preferably Lc is the potaSS| umsalt of the
carboxylic acid, i.e., -COOK+, crystallizing as a_ 2.5 nole hydrate. In a

preferred enbodl ment of the conpound of for f)a 1, RBis Hor halo, R4
is methyl, ethyl or propyl; m n.and p Qqy 10 and R10 is phenyl
optionally substituted with onefor t® R13 pS. Inarmr,ngreferred
enbodi ment thereof, R3 is H and R4 i g net hy lher moTe preferred
enbodi nent thereof R3 i ne 3 R0 i s phenyl optionally
substituted with one R13(F’gr) a ph;rtl cularl w preferred enbodi nent, R3
isH R4is methyl and R10 is | substituted WRth one trifl uoromnethyl
group. In a particul arly preferred enbodi nent thereof, the trifl uoronethyl

group 15 |s | 4 Siti of th 4bi enyl gro for R10 and
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i nvention aI o) tes ﬁzocess pr épari ng onpound of fornmula C
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03/ 00253310P CTa/nIdEigelisOa?%Zﬁ opfién%ll%bst%:{eé‘wgth %né‘%r tvsI/oP RR groups. In a more preferred

embodiment thereof, R® is H and R* is methyl. In another more preferred embodiment

thereof, R is H, R* is methyl and R'® is phenyl optionally substituted with one R'® group. In a
particularly preferred embodiment, R% is H, R* is methyl and R'® is phenyl substituted with one
trifluoromethyl group. In a particularly preferred embodiment thereof, the trifluoromethyl group

15 s in the 4’ position of the biphenyl group formed between R' and the phenyl to which it is
attached.

The invention also relates to a compound of the formula AB1-e, wherein R*-R" are
as defined above for the compound AB1, and L® is a carboxylic acid ester. In an embodiment,
the ester is an alkyl ester, preferably a (Cy-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,CHg. In another preferred embodiment, L® is the methyl carboxylic acid ester, i.e.,
—C(O)OCHs.

The invention also relates to process for preparing a compound of formula C

(@)

NR°R’

25  or a stereoisomer thereof, which comprises reacting an amine of the formula HNR°R with a
compound of the formula



wherein RP is Hor a protecting group. In an enbodi nent, the protecting
group is tert-butyl oxycarbonyl ("BOC'). In another enbodinent, the process
conpri seswoasioi2zsBng g with a catalyst, e.g. HOBt, and a 5pcanbaiiBm de in a
sui tabl e solvent, and adding the am ne HNR6R7. In a preferred enbodi nent,
the carbodiimde is N, N -dicycl ohexyl carbodiimde. In another preferred
enbodi nent, the carbodiimde is EDC. |nganother preferred enbodi nent, the
suitable solvent is dichloromethane. In a preferred enbodi nent, the

m xture of C, the am ne HNR6R7, HOBt and carbodiimde is stirred for
about 30 m nutes to 24 hours befor rther processing. In an 10

enbodi nent, the further processin (R§§s an aqueous work-up to provide
the conpound of forrmula C. In ap rred enbogdi nent, the am ne HNRGR7 is
N- et hyl benzyl amine, i.e., R6 S thyl and R7 1s benzyl. In another
preferred enmbodinent, RPis BOR an pe amne is N nethyl benzyl am ne, and
in a nore preferred enbodlnent thdreof the resulting conmpound of formula
C, (tent-butyl
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with trifl uaheeadRiicHaca prombithgigrdupt hyl si |l ane in di chl oronmet hane, foll owed
by aqueous wor ku de. In
a particularly prr?%%rg?nrqee(gﬁteﬂ{) rg%%té\&'p&%é{d v %chg?bo ﬂ?@b’cﬁe érﬁlﬂ@?

et hyl benzy| &fbadimeRtniie Piecess RPRIIsE? @’@'W'&Q&e‘ﬁ%‘@ﬁaﬁ’éﬁt eghidPBlopnd a t he

resul ti ng opbivedinige .ea&u.@ble@olc@mawaah.r@fthé@ﬁlﬁyHaR@a’ (1 £prefebed sthbdd®ent,

[ benzyl (et noj - 2+ en Ieth
concentr at eE’Y%abr?d' 'Le Iﬁlwldgy%%l% CyarbOd'} op an [F\BF g%fefrFée'%éP%%ﬁenggwant ageous
precipitati Gﬁrb@i"”ﬁ@)ls @@eﬁﬁﬁpm%prwwwm@dlpﬁ@nwguISPéieﬁalmrdé hydr ochl ori de

nonohydr at e dfch@mwéwnﬁ% pﬂ:,ffer%@p@aduaemlth@n&tdr@bftc tb@amlhe PRRPR| H@Bmg el
enrl ch salt

| t th
Lo he. phengapdBTat sieiiie” aag almioh B B ot By i peSticig TR am de
e.g., (IRS) enbbdiment| thé\furtbertpydcessinglremplisgh we agrenysieqrk-up toprovide the compound

di (o-tol onlo) fohnﬁl@ét Iﬁ%'p?ef&Fé'd@nbedlﬁen"‘Nhé ahine HN&Q?QQNWy!beﬁzy&mn‘%t IR
acet at e, y%)r ovid

t
(RS) - N- benz ﬁ“%ﬁ?%?l 9 Ee%HeM”QHhﬁéf%farﬁ?%%“b%i E B?aﬁ ?’E’%Eﬁ anpifgis N-
phenyl gl yci mestytvecymmineyariien & mokeameferced guibodimaet théveof ahe daeultmynocipompf be
purified as fféanE @ffgrlér%{w&%é)dze bé@g metmia RELISo- Pﬂ%ﬂﬂ ban{a?eﬁm&ated

conpounds o Vi a ec Ive bFeC|p|tat|on
of one df tné&h Ma‘%ri"iﬁ?@?%c'de?é‘dl"teﬁ“%%“ﬁ 'f\/ﬁ"th?r(H?P”E?@PifE'&""le? b RFUCBHPIPTIERIL? al

acid, 30 ofy.eMRstharw e tpl2sheayi@ycihamie. Ina pbh@ulafytpreféﬁémramu|mhtl RP
et Sk B a0 R o THE @B e L BBl or 201 O
may be nat ur occurin { |?ate sal s may 'be
hydrates or tWPS}’é{PGS’P“CP'H ea“?i\eéf:@m?cé'dd @frfUUtslllarfbr@?ﬂ butyl (S)-2-

(P g% | g%b/egiyﬁenkh mthblyémlr;’owfw&ylpgw |aérbéhtaaté)ts.sttrb@ta& @fth mcaﬁr/a@ﬁZSBB C 20c
- all Cc a an a
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provi di ng ( 8)etid-BetmnylblydibamidetyHroghigride mphofiyyiekefeom wixtudés(adpropan-2-ol and tert-

t ol uoyl)-L- tb@l’i/ltrﬁélltuﬁet%rt Jés@t?ngﬂ/ﬁ Gseful m@t%&eﬂﬁkhe'd@b@ of (;Bfl&a‘? effRh@bAtal 1s
reslurried in met hanol iltered, washed and dri ed rovi di ng
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99% d. e. ( 37R6)N-berayiN-yith)I)nhenylglycinamide, with di(o-toluoyl)-L-tartaric 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-phenylglycinamide. Tartrate salts of the phenylglycine amides may be broken to
provide the amide, which may be purified as its hydrochloride salt.

In another embodiment, 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 salts may be hydrates or solvates.

In a preferred embodiment, (RS)-N-benzyl-N-methyl-2-phenylglycinamide is treated



The di astereonericly enriched salts forned as described in the previous
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conpri ses: formng an am et ween a compoun the formula A
and a Corrpd’a usqgfra(quézaflmlﬁﬂqzrgzr@gd at aRZthplengpnqgatg@?nd concentratlon 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 preparing an opticaly enriched compound
of formula C, a homochiral amino acid, e.g. (S)-L-2-phenylgiycine, is converted to the
corresponding  N-carboxyanhydride, e.9. (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 sait.



H91 3 RRS5 and (b) form ng an am de |inkage between the product of step
(a) and a conmpound of the formula C, wherein R2, R3, RO, Lc, y and A and C
are as deWwormeadombove. The invention also relates to a pro®eIaBéuo1STy epar i ng
a conpound of forrmula 2 which conprises formng an am de |inkage between a
conpound of the formula AB2 10 JR2)n / NY RIO Ol NLc A62 143 2 NR3
(R" )p 6 1X Rs and a conpound of the foroula C wherein R2 R3, R9, R10, R
and y are as defined above. The invention also relates to a process for

preparing a Corrpef%@%vgrﬁtloﬁ QfsB‘HJIa'ies]{Q a prmgsr Rt Bre?)gﬂnb% cgrngf)ur‘@,of‘f&%@lb 2GR | Ses
(a) form ng an am de bet ween a conpound

a mul a AB3:
n RLO X C ABEPrisep: (P&%ﬁ“@g\a” 2’“‘”3@93“%3% Betreeha °8m88 o‘lfﬁge 69me'ﬁe’5r 24 Aul a C
wherein X1 icemBound oOthe &mduté B2 : f or m ng an am de |inkage between the product
of step (a) and a conpound of the formula C, wherein the conmpound of
formula A and the conpound of fornuba C a e]as defined above. WO 03/002533
PCT/1B02/ 01876 -21 The invention Biko/re&afes to a process for preparing a
conmpound of formula -1 b, whergj s S gfe 0, VWHfﬁICOHDrISGS (a)
form ng an am de |inkage betweéd )ound of theformula B3 and a
conmpound of the fornmula C ‘and&b) fori ng an anmi de |inkage between the
product of step (a) and a coR%ou d of thR fornula A, wherein A B3 and C
are as 5 defined above. It is to be understood that the nethods of
preparing t he conpounds di scl osed herein, |nclud|ng t he conpounds of
fornul as®1, 1b ar@d ) famispen faide diekagpBelpenhie Brodwd o ster @eenda cogneend ors or
i nt er medi at @5 fafnfuldOtwheteifl R3, RY RO UWE, yaRl \A bhd Osid Atdefired abbveThe conpounds of
this invention are useful as MIP/ ApoB i nhibitors.

The invention also relates to a process for preparing a compound of formula 2 which
comprises forming an amide linkage between a compound of the formula AB2

R?), /——N

3
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P 5\ X

and a compound of the formula C; wherein R R? R®, R, R"* and y are as defined above.
The invention also relates to 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:

and a compound of the formula C, wherein X' is S or O, and (b) forming an amide linkage
between the product of step (a) and a compound of the formula C, wherein the compound of
formula A and the compound of formula C are as defined above.



The terns "conpound(s) of fornmula 1 ", "conpound(s) of formula 1 b",
"conmpound(s) of fornula 2", etc. include a conmpound of fornmula 1 (or 1b or
2, respecwowshydssas defined herein and all of the enbodi wemtiB)2/qs®f erred
enbodi ments, nore preferred enbodi nents, and particularly preferred

enbodi ments of such conmpounds, including the conpounds named or 15
exenplified herein, each of which is a particularly preferred enbodi nent of
t he conpounds defined by the formulas. Reference to "a conpound of the
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reference t&M® rﬁ'ngg]r’-rlspgﬁrn(a g tcﬂ@pﬁ?\?e(”ffomng ?rharﬁg‘ﬁﬂ'e(@?ef %W%ﬁ"tahcog}?oun t he
enbodi nment s thegorafulr Bahdentxoowsind the fomruéa @iranf! éb)rfefdﬁlrermcmhlmlmk@edqefween
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met hods of the Invention described herein, as well as embodinents rel ating
to salts® pdfiRBPPNE. sol vates, hydrates, prodrugs and
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enbodi ments of the conpounds, especially the conpounds named or exenplified
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S
Pure 1 | AEdEPE e BoURED e HaRe et TEOTSOUA RELCAZEY REESY pouder
di f f r ackd on ephtdieens bigtiré ognpositides, prbce@sdshapt] aneltaidsi ebthe fwbsibadéscabddyhetdie samne

as the 2-thgt u t f e ity in
e 2o sl Al oL8irle 88, Oy bR 2SBRR il RSl ) 9

PCT/ | BO2/ Olas?t?p'ca'ﬁiabﬁp?daq?” WS Af fRerflompeyis @BWﬁdiUﬁ%f'%ff's f’]‘@d%\?éﬁfﬁ BreWs a
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prererre e odl ,teco ou Its, a at
t enper at ure; mpoumda's[ ertrri?e'?vae it rg‘al% a“ﬁe rtroatﬁac"’ttﬂtsrpo oco%shsé)ﬁgég 'p(%iy? grg?ﬁ%
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salt(s)", apopssPhd @i ddmpbiti@sRrAlid e Whe@n R'-R® are as defined above, having an X-

30 ray powder diffraction patterns substantially the same as shown in any of Figures 1, 3, 4, and
5. Itis to be understood that some level of noise is inherent in the generation of a diffraction
pattern, i.e., peaks in intensity are to be discriminated from background according to methods
well-known in the art. In a preferred embodiment, the compound is (S)-N-{2-
[benzyl(methyl)amino]-2-oxo-1-phenylethyl}-1-methyl-5-[4'-(trifluoromethyl)[1,1-biphenyl}-2-

35 carboxamido]-1H-indole-2-carboxamide and the X-ray powder diffraction pattern is
substantially the same as that shown in Figure 1. In a more preferred embodiment, the
compound has an X-ray powder diffraction pattern having peaks at 2-theta 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 pattern shown in Figure 1.



i ndi cated, includes salts of acidic or basic groups that nmay be present in
the conmpounds of the 10 invention. For exanple, pharnmaceutically

accept ablwogalo02s33 ncl ude sodi um cal ci um and pot assi um salPc3/IBé2/@8T6boOXY! i C
acid groups and hydrochloride salts of am no groups. O her
pharmaceutically acceptable salts of am no groups are hydrobrom de,

sul fate, hydrogen sulfate, phosphate, Hgdrogen phosphate, di hydrogen
phosphat e, acetate, succinate, citrate, tartrate, |actate, nandel ate,
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groups incl uding Thy&orﬁvabndsionm Rdkertioh thAt QF8 IR MALre Sre RPESPETAAINGBLR S,

Advanced O GACRaD F @ RiteaRac R g B K A Al bt B o |

hydr oxy and ataii mesalgr alkgise earth metabealts and nadle@larlyatbe sqdaintandipotassium saifs.odr ugs,
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hydr oxy 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. Prodrugs include compounds wherein 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, ornithine and methionine sulfone. Additional types of prodrugs are also



groups as (acyloxy)nethyl and (acyl oxy)ethyl ethers wherein the acyl group
may be an al kyl ester, optionally substituted with groups including but
not |im two osooxdsher, am ne and carboxylic acid functionaCriBeiswm where
the acyl group is an amino acid ester as described above, are also 10
enconpassed. Prodrugs of this type are described in J. Med. Chem 1996, 39,
10. Free amnes can also be derivatizegsas am des, sul fonam des or
phosphonani des. All of these prodrug noieties may incorporate groups
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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 mixtures thereof. Some of
the compounds of the invention may also exist as tautomers, including, e.g., keto-enol
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
stereoisomeric forms, or mixtures thereof, which form or forms possess properties useful in
the treatment of the conditions noted hereinabove, it being well known in the art how to

prepare optically-active forms (for example, by resolution of the racemic form by



5 The subject invention also relates to isotopically-Iabelled conpounds of
the invention which are identical to those recited in formula 1, formula 1
b and forwoloao@sbut for the fact that one or nore atons ace/Beplismed by an
atom having an atom c mass or mass nunber different fromthe atom c nass
or mass nunber usually found in nature. Exanples of isotopes that can be

i ncorporated into conpounds of the inventi on include isotopes of hydrogen,
carbon, 10 nitrogen, oxygen, phosphorous, fluorine and chlorine, such as
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30 The term “cycloalkyl” means both straight and branched chain saturated hydrocarbon
groups comprising at least one ring or cyclic structure, and unless otherwise specified, is
monocyclic. Some examples of cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl. Some examples of cycloalkenyl groups include cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl and cycloheptenyl.

35 The term “bicycloalkyl” means both straight and branched chain saturated
hydrocarbon groups, optionally containing one or more double or triple bonds, comprising at
least two rings or cyclic structures, which cyclic structures may contain one or more common
carbon atoms, i.e., encompasses bridged bicyclic and spiro-bicyclic groups. Bicycloatkyl groups

preferably contain from 5 to 12 members, more preferably, from 6 to 10 members. Preferably,
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25  the haloalkyl comprises 1 to 3 halo groups, such as a hydrocarbon comprising a
dichloromethyl group, or a monohalosubstituted hydrocarbon.

The term "perfluoro”, when used in conjunction with a specified hydrocarbon group, is
meant to 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 perfluoro groups are trifluoromethyl
(perfluoromethyl), pentafluoroethyl (perfluoroethyl) and heptafluoropropyl (perfluoropropyl).

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

35 The term “alkylthio” means an alkyl group attached through a sulfur atom. Some
examples of alkylthio groups are methylthio, ethylthio, propylthio, 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



al kyl am no groups are net hyl am no, ethylam no, propylam no, isopropylam no,
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30  dihydrofuranyl and imidazolinyl. Other examples of monocyclic heterocyclic groups include
azacycloheptane and azacyclooctane. Preferred monocyclic heterocyclic groups are azetidinyl,
pyrrolidinyl, piperidinyl and morpholino. Monocyclic heterocyclic groups may be referred to herein
as “heteromonocyclyl.”

Bicyclic heterocyclic groups may be referred to herein as “heterobicyclic” or

35  “heterobicyclyl”, both of which as used herein mean heterocyclic groups containing 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



WO 03/ 002533 PCT/ 1 B02/ 01876 -27 include azabicycl ohexyl, e.g.,
3-azabi cycl o[ 3. 1. 0] hexyl , azabi cycl oheptyl, e.g., 2- azabicyclo[2.2.1

] heptyl awo oamedsdxycl ooctyl. The term "heteroaryl" as use@CmaB&/18TRRANS
aromatic heterocyclic groups conprising fromb5 to 12 atons and cont ai ni ng
one or nore heteroatons each selected fromO, S and N, 5 wherein each ring
of the heteroaryl group contains from 3-2fo 8 atons. Heteroaryl groups of
this invention unl ess otherw se indicated nay contain one ring or nore than
one ring, i.iude éﬁeyycloﬁw/l bg., BRABRYIJ[3. COpéxyIMaabit)srédg, e.d, @ exanpl e

bi cycli c, so l.on |ng ina mlticyclic group is aromatic.

Pref erably, aﬁ%bfcég%ﬁ 1ﬁept¥'8nd'saza§?y%° C’é invention are nonocyclic or
bi cyclic. Preferdbe ;ermefmmoarylnzg used bergie meprFeargMatigMeigfPCrn ORHMFCOBRESIRE  t wo

het er oat ons .frohG Mﬂefamlah@cémémgq%wk mglreQiéié%aWn%fe%Etﬁ&llébt&ﬂmhﬁDrB érrdc»m 5to 8
nocvycl.i ¢

nb
oy oot 51 areREeegb e Iestlor HEvErI b ongHE B ol s BB ot . &
ni t rogen at dins avehtiemuniesy gberwisedmicated nmynorttalogreemratoompmuarepnsmlh@ ue.. thay om
Sone exanpl §%,,Qf n{‘sﬁ&.%ne%lr hﬁxt.aﬁncefo@a@ﬁ#p@m%ssasﬁg M4t nertraMé nnd .madazol yl,

pyri m di nyl azo triazol razi , tetrazo

thi ophenyl ("euét%'f 01 b sl P b YRe S o s §f 1 Bverdigiars Biefpcbol or
thiazolyl, dicgdgiol Pieferabiyoedvh aingbfyd hetgpyary! gloyp contarasdinapotwplhetetdatoadi azol yl  and
fur azan}ﬁb ( IMdroc chc%e@rcg-xh@g@ ;{s%r?@rﬂ)l% corﬁgu‘?ifr(% 5@8 fﬁgﬂg&s trr%?e B?Qfé%ﬂpb b6

het er oaryl grou S are Nor e |_|ore erred
monocycl i c AAeEaR y?ferali")bHl?sm%ﬂoéycl'%heé‘?{wﬂ')?w“p? Eﬂ“taf" | two BStpTelems -contein
pyri di n- 3- yltwo hitréyen atiris pchieahet latoovagid ahlogygan am, &-a r(ttargb.at,omr@s paatturvel y. A

part icularl Yo, & r%greQ Iég%?%% él% th%Fog P&b Is a Héln I%mﬂé'{ollyfi {/rlml term
REE S HiPas G Bt

"pyridyl" as use tion, i'‘ed, means
2-pyridyl, v@EzaM dﬁﬂzo'ﬂrpﬂﬁztﬂ% qet@qolyl furgs thioghepy! ﬂ?fP"‘%i’ctPﬁéfl‘?@aﬂetfﬁF dl‘l@’ﬁ/' hny
avai | able casrob&lalyathmm M;klaidlyﬂly%lﬂlaﬁolljleﬂyﬁblﬂ%)ééblagﬂyultﬂi@:ila’iblel aaa ehrgbapliy.,
bi cyclic; %y& ?zac%u Préyﬁ eF—" ?ﬁﬂ%d ar% L”gm)e mgrqo% c?cg @ﬁl?ergan(l Srourgsaérg thlen)ﬁ rfu ]1%n<§re rrber S-

Sone exanple i ndol yI,
3H i ndol ylI , pyrisitel Meyd prefﬁmﬂqw%meiﬁroaryb@ﬁw@ﬁ[ﬁt@!ﬂy? }" fe't hvionyrlchw )" i ndazol yl ,

i ndol i zi nyl Y- thbabt&%hdﬂi)ﬂhroug%ﬂﬂd dazs. I&Mrlbon HsFébNdIW'A, pahmw@ﬂiféhled purinyl,
benzof ur azawl

benzoxazol yIMO PSRRI RO CBBALBLM SR OB L BB RgFeoBrets
1- benzopE9r awyllenmaehpmmymeanbénmwatmw or 4epyridyh z@| Ayngyl attaghedtosushiany | |

napht hyri di Rydiapi@8foonfatgrPpyri di nyl . The foregoi ng het erocycl ic and
het eroaryl groupg, may be C-attached or re such .is

ed
possible. For in “H'H%C heﬁf‘y?%’%?'wpsr?é‘ilprﬁférab'yF"F’é‘fl'c R‘Cx?l"’ *(el\ir%aﬂ' HerRS eGPl
pyrrol - 3-yl corain 8bt Boheabers. Bome legdneniescf béteroayirgpeyps a@fquinhling, isodretinyon al so
i ncl ude ri “%d%bﬁlséﬁgﬁﬁlﬁqpoﬁﬁlhﬁ e Méﬁo@hb&ﬁﬁfu%rnylﬁ{ ‘Snrm(i?id ?Fn'daém jThe term

"treati ng as use ereln ess otherw se | I cated ans rever Si ng,
al | evi alP ng PART. PYitgZiRvhdr '%Mg?%’é@'ybf’“””é'r banzQfyyazanyinpEnzpRioRe8¥r der or
condi tion t eenddthedaolehzisclbaionr, b%r&p*ﬂzbljﬂgqter(dfnyl@b’&hzmmam re, sgnaghiesimyl, @H- such

di sorder or 13;%9%?%%99? ch };nm%n);l Eiog/f“hu O%}'b iny égnﬁnol@lﬁﬁgl %&ﬁ}/ PQ$q955

ot herw se indi cat |ng
defined | misenvasiafly above.
The foregoing heterocyclic and heteroaryl groups may be C-attached or N-attached

30  where such is possible. For instance, pyrrolyl may be pyrrol-1-yl (N-attached) or pyrrol-3-yl (C-
attached). The heterocyclic groups of this invention also include ring systems substituted with
one or more 0xo 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 condition. The term “treatment”,
as used herein, unless otherwise indicated, refers to the act of treating, as “treating” is defined
immediately above.

The invention further relates to a pharmaceutical composition comprising a compound

of formula 1 and a pharmaceutically acceptable carrier. The pharmaceutical composition may,



The invention further relates to a pharnmaceutical conposition conprising a
conpound of fornmula 1 and a pharnmaceutically acceptable carrier. The

phar maceuwwnaaloozsesrposi ti on may, WO 03/ 002533 PCT/ | BO2/ 018 PET/IBEB0 1B
exanple, be in a formsuitable for oral admnistration as a tablet,
capsule, pill, powder, sustained release fornulations, solution,
suspension, for parenteral injection as-2a& sterile solution, suspension or
enul sion, for topical adm nistration as an ointnent or creamor for rectal
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30 from about 0.5 pg/Kg/day to about 10 ug/Kg/day, preferably from about 1 pg/Kg/day to 5
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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
Remington: The Practice of Pharmacy, 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 suitable 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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30 flavoring/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 compounds 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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enbodi nment , h t cores of the conpositions of the invention may be nono
or multi-Ilayer s§ and can be coated with appropriate overcoats known in
the art. The compositions 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 granulation, melt congealing process and extrusion. In another embodiment, tablet cores of
the compositions of the invention may be mono or multi-layer(s) and can be coated with
appropriate overcoats known in the art.
Oral liquid forms of the compounds of the invention are preferably solutions, wherein the
active compound is fully dissolved. In an embodiment, the solution comprises the active and a
35 pharmaceutically precedented solvents suitable for oral administration. In a preferred
embodiment, the solvent is one in which the compounds of the invention show good solubility. In
a more preferred embodiment, the solution comprises a solvent selected from polyethylene
glycol, polypropylene glycol, edible oils and glyceryl- and glyceride- based systems. In more

preferred embodiments, glyceryl- and glyceride- based systems comprise agents selected from
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hypercholesterolemia, hypertriglyceridemia, hyperlipidemia, and diabetes which comprises

30 administering to an animal in need of such treatment a therapeutically effective amount of a
compound of formula 1 (or 1b or 2) or a stereoisomer, pharmaceutically acceptable salt or
solvate thereof. A preferred subgroup of the conditions described hereinabove is
atherosclerosis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperlipidemia, and
diabetes.

35 In one aspect, the present invention concerns the treatment of diabetes, including
impaired glucose tolerance, insulin resistance, insulin dependent diabetes mellitus (Type I) and
non-insulin dependent diabetes mellitus (NIDDM or Type II). Also included in the treatment of
diabetes are the diabetic complications, such as neuropathy, nephropathy, retinopathy or

cataracts.
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WO 96/39385 and WO 96/39384. Also contemplated in combination with compounds of the
invention are pramlintide acetate (Symlin™) and nateglinide. Any combination of agents can
be administered as described above.
The invention also relates to a method of treating obesity 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,5 of the compound for the inhibition of
intestinal fat absorption is at least 5-fold lower than the ED»5 of the compound for the lowering
of serum triglycerides. In an embodiment, the ED,5 for the inhibition of intestinal fat absorption

is at least 10-fold lower than the EDys of the compound for the lowering of serum triglycerides.
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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
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35 This invention provides a method of treating atherosclerosis; pancreatitis secondary to
hypertriglyceridemia; hyperglycemia (1) by causing a reduced absorption of dietary fat through
MTP inhibition, (2) by lowering triglycerides through MTP inhibition or (3) by decreasing the
absorption of free fatty acids through MTP inhibition; in an animal in need of treatment thereof,
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35  be known to 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
a compound which inhibits the biosynthesis of hydroxymethylglutaryl-coenzyme A from acetyl-
coenzyme A and acetoacetyl-coenzyme A, catalyzed by the enzyme HMG-CoA synthase.
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reference) 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 lipoprotein (VLDL). A variety of these

compounds are described and referenced hereinbelow however other CETP inhibitors will be

known to those skilled in the art U.S. Pat. No. 5,512,548 (the 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. Antibiot., 1996; 49(8): 815-816, and
Bioorg. Med. Chem. Lett; 1996, 6: 1951-1954, respectively.
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4, 1-benzoxa I ne erivatives ual e se | rtors an
use in tRe t'ARAINEREOSSS Ceﬁ?‘péﬂ%ﬁﬁ'ﬂ#%’s?’é'ﬁ%l%ﬁ‘l geriypityen $'sefuinigr é'iedﬁgatm@dr‘?fpean
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use in the trea ?Féint Sgnec'i" r8veltion o er% er c of est eroTpeoH1n%‘°’ ant 1“ ngal
antlhypertrlglycerldemlc agents. PCT publlcatlon W096/09827 discloses certain comblnatlons
of cholesterol absorption inhibitors and cholesterol biosynthesis inhibitors including
30 benzoxazepine derivatives and benzothiazepine derivatives. European patent application
publication No. 0 071 725 A1 discloses a process for preparing certain optically-active
compounds, including benzoxazepine derivatives, having plasma cholesterol and triglyceride
lowering activities.
The present invention also provides a method of treating obesity in an animal, which
35 comprises administering to the obese animal a compound of this invention in combination with
another anti-obesity agent.
The other anti-obesity agents is preferably selected from the group consisting of a B;-
adrenergic receptor agonist, a cholecystokinin-A (CCK-A) agonist, a monoamine reuptake

inhibitor (such as sibutramine), a sympathomimetic agent, a serotoninergic agent (such as
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the art. Es i ounds
ol eat o 11 DSy 30, BEELRRE 3€ 3 os AR E@”“%?Eéeﬁg'ﬁﬁ%%??&f%Eﬁ%mﬁw

dexf enf | ur aff§i8nd W?ﬁ?ﬁﬁ: 31984, qiso k’i!ﬂ‘l‘@r?ﬁ@r[’t‘ri%lg - ephedrine, leptin,

phenyl pr opagmlabinatyipreaybecoiadino)piperidindt-{I Buf/@BN[X2, amﬂmwmyl)cbmﬂu&eyﬁb b- 2(R) -
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hydr oxy@é® hy p@_\hpqmgrgtth@gryl}c@ﬁ@myggr@gﬁgl@ptgd fs@m the agents disclosed in European patent
{4-[2-(2-[ 6a§§ﬂ'bél@ﬁ)6ﬂﬂh6éti6n Roy lo]582 6449 A2 and 0 643 057 A1, the latter of which discloses

?Zd{gngt P%I %ﬁ ’ng? 'ghﬁr%" ropl oni ¢ acid, and

hydr oxyet hyl am no) et hoxy] phenoxy} acetl c acid. In preferred enbodi nents, the
additional anti-obesity agent is another MIP/apoB inhibitor selected from
t he gro%) consisting of (i) BM5-1 97636, al so known as 9-[4-[4-(2, 3-



20 di hydro-1-oxo0-1

H- i soi ndol - 2-yl ) - 1-pi peridi nyl ] butyl]-Npropyl -9H fl uor ene- 9- car boxam de;
(1) BMS-w003S®s3ml so known as PCT/IB02/01876
2-[1-(3, 3-di phenyl propyl ) -4-pi peridinyl]-2,3-di hydro-1 Hisoindol-1 - one;
and (iii) BMS 201038, also known as 9-[4-(4-[2-(4 trifluoronethyl

phenyl ) benzoyl am no] pi peri di n-1-yi ) but y#38-N-2, 2, 2-trifl uoroethyl)-9H fl uore
ne- 9- carboxan de; and the pharnaceutically acceptable salts of (i), (ii)
and (iii). I'n another 25 enbodi ngnt, the anti-obesity agent is selected

fromthe agents disclosedRn_Eur %t ent application publication Nos.

0O 584 446 A2 and 0 643 attgr of which di-ss p8es certain
conmpounds of the formnul as 03/ 002533 PCT/lrggi -38- RORL RX
RRs NRBi R R3R@-7JRA Y-NV which hg as inhibitors of
MIP, wherein the substituents ligted in fornula Oy are as Qbkfined in EP 0
643 057 Al. In another enbB4ineny], the anti -pbesity agent is selected from
pat eht “ppl i cation publication Nos. 1

, n_cogpounds of the formula CF3 ,,L (b2
O/ I NN H wherein L ingf0 a 2 I'S as defined as in EP 1 099 439 A2.
Pref erred conpounds of those disclosed in 1 099 439 A2 are conpounds
selected 10 fromthe group consisting of

4" -trifluoronethyl - bi phenyl - 2-carboxylic acid-(2-butyl-1, 2, 3, 4-

t et r ahydr oi sbighihael dtiity & iphihitossndf Y Pawlkrein the substituents listed in formula Ob1 are as

4" -trifluor qomiel efdd B4Ry a1 2 1CaolieXarhioBinfthl, theaht-bBssity agent is selected from

acet yl am_noet h%/gl %J 1C§ 3,4-tet rahé%rm so,gu_l nol i n- 6- XL})% am g . Met hﬂds for
preparing t M 296%% sceref {nEusprean bapnt 8PRIcaoa pyRipftian Npg ! UaR %M%,Wh'c

phent er m ne diselysdseenaire@aredndaf tledemilbed in U. S. Patent No. 2,408, 345;
sibutram ne may be 15 prepared as in U S. Patent No. 4,929,629; orlistat
may be prepared as in U S. Pafrent No. 4,598, 089; fenfluram ne and

dexfenfl uram ne may be preparled as described in U S. Patent No. 3,198, 834;
bronocri ptine may be prepar 3§s described in U S Patent Nos. 3,752,814

and 3, 752,888; and the subs t ed in@/igj,‘\j/m nes | D82 ed above may be

prepared as
wherein L in formula Ob2 is as defined as in EP 1 099 439 A2.
Preferred compounds of those disclosed in 1 099 439 A2 are compounds selected

Iz

10  from the group consisting of 4'-trifluoromethyl-biphenyl-2-carboxylic acid-(2-butyl-1,2,3,4-
tetrahydroisoquinolin-6-yl)-amide and 4'-trifluoromethyl-biphenyl-2-carboxylic  acid-(2-(2-
acetylaminoethyl)-1,2,3,4-tetrahydroisoquinolin-6-yl)-amide.

Methods for preparing the above 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 isolated 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,



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 apprieoimsed by those skilled in the art that cert @ca/mBaqaetnds of
the instant invention nmay contain an asymmetrically-substituted carbon
atom and accordingly may exist in, and/or be isolated in, optically-active
and racemc fornms. Furthernore, sone coipounds may exhibit pol ynorphi sm
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feccr! bod bel D id-ad Boublzs BT RorBS ot BoRer " coccr e on of

Drawi ngs Figure 1 shows the X-ray powder diffraction pattern of a sanple of
preferred FormA 5 of the title conmpound described in Exanple 44. Detail ed
conditions for the preparation of the sanple are provided in Exanple 44.
The pattern was obtained on a Sienens D5000, Cu anode, variable slit,
range 2-55, step size: 0.02; anbient tenperature. Figure 2 shows the
results of thermal analysis of preferred Form A of the title 10 conpound
described in Exanple 44 by differential scanning calorinetry. The peak is
144.068 C, peak height, 3.8001 mW peak area 108.368 mJ; Delta H 37.485
J/g; Onset 133.524C. The anal ysis was perfornmed under nitrogen gas flow,
after holding at 40C for 1 mnute, 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
obtai ned on a Sienens D5000, Cu anode, variable 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

obt ai ned wp oa/o®sesrens D5000, Cu anode, variable slit, ramge/1BeZES76st ep
size: 0.02; anbient tenperature. 25 Figure 5 shows the X-ray powder
diffraction pattern of a sanple of preferred FormF of the title conpound
described in Exanple 44. Detail ed condit4ons 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, range 2-55, step size: 0.02; amnbient

tenperature. 30 Figure 6 shows he er. diffraction pattern of a
sanple of the internediate conéé&%ﬂm
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mesyl); DIEA (diisopropylethylamne); TFA (trifluoroacetic acid); D BAL 10
(dii sobutyl al um num hydride); PyBroP (Brono-tris-pyrrolidino-phosphonium
hexaf | udfophosphdrigule 3 SEAD theDX-eay Ippivdes Aitctien pattesn eleespmplacof peefasteg [Fprm Bq.
( ﬁqu' V?' ent Jof thehtle (‘,Jn@db@iﬁ@es@rlbféaeﬁ') Exa‘ﬁleieta( b'eﬁrbcp&ﬁ&ﬁﬁng%l Fife Heﬁé}!atﬁi)n of the
chromat ogr ap a nl es e
Speci 1 od. - R, provpL P ORI 4 THB SR R PHeiReL g = Sigmers BRbDn o
dei oni zed (a@hed®, kaiehia slasaﬁgéérﬁ&t&teiaklzq@@QQanmenofentper@hm purity, e.g.,
dei oni zed 15 distilled or deionized-nultiply-distilled water. Preferably

all materials will be of at | east USP Hfgrade. The con}%ounds of formula 1, 2
and 3 ar8 nost cERVEH EE ey Raedes @ N RANRINR) PrigBIE Ok R (srred F&rﬁ‘a?ogous
to those knov\Meitme tdmepooirddscritled d&r Exanfper 44t Detajedombuditiane orafie preparatioarof the

conpounds. }fropg&cﬁs%%ﬁtg 03:4 the pﬁHm%ﬂ{aﬁe&’fon%O@‘g%%dPs% fcgrmul a

1 2 20 and Tine her ei ove are provid urther
features of af“l’f@ Y%ﬁ‘@@ﬁﬁ'ftdﬁngér?o&" ﬁ?‘és'?-el PG%tﬁ”ﬁ’dE‘é‘HteB‘Per@Wéﬂ fol | owi ng procedures
in which the neanlngs of generlc radicals are as previously defined unless

ot hor i 58 dual | {iril EXRURLESCAL JIRKONPacAl, BEERANINGNERTHAAIR 8 e

present 1T nventionas descrltb rern are provid ow and
the descri [of thefitie epatpores despEbed ImExamw!ef 4. P@W'Qﬁ’gcos@mﬁré@ the prerasatiopohBewi se

i ndi cat ed, suRplkidrdlpliBed¥h Example 44. The pattern was obtained on a Siemens D5000, Cu

anode, variable 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'-(trifluoromethyl)[1,1'-biphenyl]-2-carboxamido]-1H-indole-2-
carboxylic acid potassium salt 2.6 hydrate, prepared in Example 44 step (d) alternative 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 temperature.



25 - R15, Ra - Rc, L, X, Z' and Z2 are as defined above. The conpounds of
formulas 1, 2 and 3 are generally prepared by form ng am de |inkages

bet ween twe ogowaips A, B and C shown in Table | bel ow, wherernBéznigmnpounds
of formula 1, Bis Bl; in conmpounds of fornula 2, Bis 62; and in
conpounds of formula 3, Bis 63; wherein L" is a carboxylic acid or an
activated formthereof as described fur#her below, 30 and the am de

| i nkages are formed between the Lc group of A and the am no group - NHR9,
and between the Lc group of B arljbt‘uthD@é’é'h@%n-oNhRﬁW@fuoﬁ: respectively It

wi |l be apprecia d t n
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obt ai ne @%rou rere formed from COMErci a
avai | abl e i r’?ﬂ’éﬂf'é%mf{@ipha ) DE %éﬁf@?'b?@ﬁ'?ﬁh@‘y'eﬁﬁ)‘\c éﬁceﬂ@n%[(ﬁﬁi%"fﬁeﬁﬁhéﬁes
(63), as welfevase tmaid)e HREChaigh asedfofptancediduies clilesatogragd);harei thin Bggrpounds

of group C 0 b y

ol yoi nes, 5 HAEPBARb URBE e BRI g Sy s TR BN S eene,

car boxyl i a\@teﬁWQ'Pbt?pie@P'Z?%@SOM@mP@Idyﬁ‘lnﬁ@"%fﬁd of REhightr RertNRERTeIopedrpl ar y
procedurgs fiRtileh @F AbibgzeaastipBidistifeseatg rigerab@ il nidi@iaRNiitlBe bi skegessbet ween
them are provided in detail below. The Schenes which follow provide

exanpl es of vg i ous methods of forni ng the conpounds of fornulas 1, 2 and 3
usi ng the synt héhe coppeunds sdbrformlila dugset! dbareemost Oconydsiantlyl syotips@zed RI) n ~ (
g HN L " Bl'empibfindRpfe8eduf@tCandlogoud t6 RkEkndRirf in lthéRcheidl artdrob tY debductiddf- R\ a

similar compounds. Exemplary processes for the manufacture of compounds of formula 1 2
20 and 3 as defined in detail 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 qualified. 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
25 -R% R?-R%L, X, Z"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 formula 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 wili 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 well-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'-(trifluoromethyl)-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 (B1, B2) , benzo[b]furans (B3)
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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)NRGR7 is formed between the carboxylic acid group of the
phenylglycine and the amine NR®R’. Exemplary procedures for forming each of these groups

0
e

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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ABLC OHORA ONO HNABIC 3 RSNRGBRT R R7OH' R~OOR4 O/ N
1lb O HNRS5 NRsR7 R3 WO 03/002533 PCT/1B02/ 01876 -46 Schene 1

il lustratwe @omsshod for preparing a conpound . of fornmul CI/sbe/@B76
conprises reacting a conpound of the formula ABL, with an am ne of the
formula C, or, by reacting a conpound of the formula A with an am ne of
the formula B1C, where L is a carboxyt#e acid, preferably, an activated
carboxylic acid. In both cases, a conpound of 5 fornmula 1 is prepared by
the formation of an ami de |inkage. Activated carboxylic acids of the
conpound of forrmula A and ABl1 are readily fornmed by conventional neans,
for exanple, wherein -Lc is -COOH, b§cheaw@ing the free acid wth a
carbodiimde, e.g., 1-(3- dlnethylanlnopropyl) 3-et .ica bodi i m de
hydrochl oride ("EDC') or 1,R°-carbonyldiini dazol e '). EDC, if used,
may advant ageously be pol r-bound, as 10 disclosed ig U S. Patent No.
5,416, 193. Preferably tfie’ ani de, Ilnkage reg tiph i ca ried out 1in the
presence of a SUItdBI% n exanp e of ISUngb e bAsefor use in the
coupling reactionis a bound ami ne, gguch~ds pdl ynmer bound

nor phol i no- pol ystyrene. Preferably, the reactlon is cagsied out in the
presence of an al cohol e.g., a Cl1-C4 al cohol such as

et hanol , et hanol ,
propanol, isopropanol, n-bytanol or t-jputanol. Alterpgatively, the 15
carboxylic acid nmay be activated by conversion to itS corresponding acid
chloride by e.g., treatnent with oxadyl chloride in nethylene chloride in
the presence of a catalytic anount of ' DM. Conpounds A, C, ABl and B1C,
and their synthetic precursors amd internedigat esgaire each readily prepared
usi ng wel | -known nethods for the formation of"avide | i nkages, and al so by
t he met hods di scl osed herein Xls i

the am de |i nkage betmg nd AlHi-ehere Lc is a
carboxylic acid, is by co%bing (about 1 eq) in

met hyl ene chloride, followed i tron of \dii sopropyl et hyl am ne (2-3

eq)




and stirring at roomtenperature fromabout 30 mnutes to 24 hours. The

sol vent may be evaporated and the product purified by TLC or flash

chr omat ogweph02333 ng et hyl acetate / 25 hexane as the el BcirngozaBiwent .
Still another exanple of a nethod for form ng the am de |inkage between ABl
and C, where Lc is a carboxylic acid, is to first conbine the acid (ABl)
with N, Odinethyl hydroxylam ne hydroctboride salt and PyBroP in nethyl ene
chloride followed by addition of diisopropylethylamne and stirring for
several hours. The resulting N, Odinethyl hydroxyam de 30 of the acid is
purified by flash chromatography and2eh§B83treated with DIBAL in THE to
yield the <corresponding al dehyde (i.e., Lc is C(OH). The ABl al dehyde is
t hen suspended in nethylene chloride with C and aceti,c acid, and after
stirring for about 30 m nwces,0 NaB(OAc) 3H and chl or;zﬁ’orgl are added and the

compound of fornmula 1 puriffied{fromthe orgap e.g., by flash
chromat ogr aphy usi ng netdfanot7 chelor of or m H6 pd N | Juystrated in
Scheme 1 conpri sing reag gl a conmpound of the Hf a AOwi tth an ami ne of
the fornmula 131C i s advantageous in the utilization o3 a |ibrary of A
groups, i.e., phenyl or pypidyl carboxplgA acids as in henme 1, or other

carboxylic acids. In this case, a cogp&t@d,of forrmula 17 fornmula 1 b or
formula 2 nay be fornmed between a compound of the fornmula Bl C and a A
group or other carboxylic acic(i:, hy reacting 6 @* the other acid with a WO
03/ 002533 PCT/1B02/01876 -47 mxture conprisihg BLC, EDC and DMAP in

nmet hyl ene chl ori de, preferapty et\‘t e, foll owe&lB y addition
of N, N-di met hyl et hyl enedi a 0% pupficatio t he
conpound of fornula 1. Schexge illustrates a\pet hod of preparing conpounds
of formula ABL. In Schene 5 2, a conpound of Rrmula Ais reacted with a
5-am no- or 6-amno- indole of formulg Bl, wherein Le is a carboxylic acid
ester to formthe conpound ABl-e, folllowebtydslysisydrolysis of Le to formthe
conpound AB, bearing a carboxylic acig group Lc, which as d&scri bed above
may be used in the netyiod of Scheme 1 digrectly or in the of an
activated acid. The grgup LUg¢ may advantagedusly be - COORd\_sherein Rd is a
(C1-C6) al kyl group or-| _suybstitu rariatijon 10 thereon; preferably Rd is
met hyl or ethyl, norsg ¢ i 0 i
acid chloride, the res may be carfied put in

met hyl ene chloride and ~pyridine or, in &preferred enmboR®nmeniR®RAsS
described in Exanple 44. ABl-ggymay be hydrolysed (or otherw se
deprotected) to form ABL by any conventional nmeans, e.g., by addition of

aqueous LiOH to a solution of the conppund in T nd net hanol, or, in a 15
preferred enbodi nent, as described in anple 4 erein the conpound ABl
has advantageous filtragjongproperties, frr ex where Lc is -COOH and

acidification is perforfred #t el evaked ,\é Patufe, and preferably where

Lc is -COO K+ crystall pzRag i | | anot her

enbodi ment of a pr oces the¢ formul a 2g1@0 wherein
R10 is of the formula ~CQ& | RREHIi s process, an am de
| i nkage



is formed between A Bl and C, wherein A" is analogous to the group Rl
except that R10 is, e.g., acetyl or a thioester as exenplified by a
conpound woab/oes3acet yl sal i coylchloride. In this processpcanBaqmeisnd of
the formula A 61 is fornmed anal ogously to the process shown in Schene 2,
by adding to a m xture conprising about 1 equivalent of Bl (ester form
i.e. having 25 "Les at the 2-position) 4fd diisopropylethylanmne (2 eq) in
nmet hyl ene chl ori de, about one equivalent of A, followed by hydrol ysis of
the ester group ISehevfe A iBistrites pr owthoe far peeplringy b | @mpawiddofyfaapa Lt whitd

r ef er abl t t 0 of A
(p Y oBiTipRB feallno! BBy GHUAPRINAIARY Yt Sarmihd6r A€ Rlia & BH Iy

to forman hen react t
descri bed a!ﬁ\?@‘g 3 Rorpppuind SF B8 derewiaph F“VBP'&)P’T‘F@ Hribryfprraulg B1C B1C Whe’e (%
hydr oxy- subsarbbylie dci€, osrpretanig, 4 B&t&atﬁh&s&)okwdraauyl InQotil pasesOa reaypéuneofbe

converteg to CRLY 'é’ﬁfreﬁa??ﬂcb&tfge%mattﬁqgf%%hﬁ r#%gl?m Compounds of fornula A

are wel | -known, and rcially or. prepared from
comercial |y avaiAFisled ci b%&‘h%'ds % thsyremggundf fagReaw a”ﬁ)ﬁﬁ—dw reggily Ited s
substi tut ed by\fc&ﬁwe,atonéle@e%hs aorCeaérlagzsyMeeewacLF & QoM b@lfedaﬁhg thg fréd ati@ @B aone

substituent s |be |vat|zat .t 0 Qup.
Exanpl es of %5?‘% roh% ayﬁ%n"r'%’ bjg “8P3r§ 'EFJe% ?‘( foﬁéloﬁcﬁ ﬂ\Egég qge
found in, fan -@(mmhmldazwls (" QE&t)erEtDCNdi used, 1gey, @S@tagﬁhiﬁ%b‘? golyreeredjound, as

I ][lc]g)r pOﬁl@t eg.sauselaert @rsepstenmb 5t4$e egy 'F‘r@f%béblyAh@aﬁﬂdb(ﬁh'lla@é |ré’acﬁ5nﬂ§ @érn&ploar oup
(0] or mul a | S

Comer o1 ai | § WS A1asERE BHans Bk B s & GHILBCTRF 15 o dt el pg
readi ly prepsactmh fsr env@mmrretvcmn(aldnyneavamadﬁl @olgmer dourds mMoyphpimamslystyleinech ar e
vel | -known ipperd By, "Metreacm Q%érgggéx?t% R@E/ekmg/oﬂéﬁﬁéohor éé Q@m@?b‘l@%l Qlch

formula 131 are rea| x%_{gre omer ¢ avai l abl e
i ndol es, e.§%,M ! r?ﬁaf‘f" '?"i‘?EPBF’éO' ”QH?B‘BX?[I B“t%l’lq d '&'W?//e'lés
("the i nslol earesiym éc)nd may e pripteadeyacogyansign BlitsatverespondiRg acig calokigd bye.g.,

al koxyal kyl ¢4 @nt'vﬂﬂ(ﬂxﬁ E&'ﬁfoﬁcfe |h'?né?h Hbtc BIQ% o Vﬁ'@éencegf catal amo Yof be
ydri de

treated with about one equi val ent Ium addltlon
of 5 a sli gFPNFmﬁ%PPO@)Pé&Q as1 a'pq@J_ @B%Ifrkﬁté SmtheélF RES’RV&‘WR)?F" I”&?HT‘ tesearﬁ
met hyl i odi é&sh resxilpprepdiyd usingeiehkhovat Mehods @drithd fointxtibrtler, anddd |DAYRE Gpa AR etc. ,

fol | owed by e.g., HCl, and suitable isolation to
yield the af:ﬂl‘tﬂ?ﬂ%@oﬁ?ﬁ%‘é){&sg E&qul ndol e ester. Alternativel Q{et he al kyl ating

agent ARy be anAa‘PtR‘VIeX§'¥]P'?(9%8tféet@§jtf@F foraing theng g [linkage pehean ABA@NE ke base
may _bg 3 L Ne6gand Conﬁﬁhrﬁd AB1ew|gare ROk asisryIic AEIDAH 8Y eomlﬁrﬁ]ﬁbbABB mraadipmrop

provi de Yy & p te i ti uch as..l SCI |

In yet anot eru@n‘g dp met Iene C%%r ou focﬂg\%eds etF%f“?\d'tﬁ?i 0?8"30 ro?ﬁeqhﬁa Iﬁ(@x a kyI
and Lc = 4an¢1'atyf'ﬂﬂeatm®pmrabye é’pr(ﬁé?PWg?'chDiﬁﬂm@ &t hfwavém a¢iyent Slambt?ro or
6- ni tro-i nd@ipBrateuCak R Ylobiket Giifdd 19 meadrqggush@@a@?@pr@n&m@ dthy aedtats v ed

st oi chi 13&&%[%?%‘%% %qsglvgrﬁaor after alkylation of the indole ester, a

conmpoun | ogen, i.e., chloro, bronpo or iodo, may be
prepared by tr eaSlihgnotheeesangielof aewtied faifering thé aige W&h%bﬂiwéamiﬁﬁ_cﬁ@digw a

sui tabl e sol,ygRt.c & g- carBUi%c 56&1 |19V‘t€df|r9)’cmer QHel %38' ?&ﬁ@ﬂh'ﬁ@hﬁ%é@ﬁ
After hal ogenati on and/ or al ky or  al Iég Q%J/gﬂ nitro or

6-nitro gr oﬂ)ﬁ’r%‘y am&ﬁy‘yeﬁf’cft'%@e rs@'é ﬁ?‘i FY‘F&“P HHB‘F@V dFlfo'@z"ed Ry @ ?@tmﬂ %r halo
and R4 is i ditepepyemidnyndgndatikiyd fooseveral Hoorsy dhk ydshltimgaly, Ok dieethid bydregaroigel

€.9g., Wbé h Byt% Q&c’! @%uméq rb?ﬁfsh%ﬁr@m@ﬁ')@%}gh)’\gn%l’fﬁén tniegte@ wﬁHb‘@tﬂl iff THF to yield the
corresponding aldehyde (i.e., L° is C(O)H). The AB1 aldehyde is then suspended in
methylene chloride with C and acetic acid, and after stirring 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/chloroform.
35 The method illustrated in Scheme 1 comprising reacting a 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



solvent, e.g., nethanol to yield the 5-am no- or 6-am no- indole ester.
Alternatively, the nitro 20 group may be hydrogenated catal ytically over

pal | adi unwbageeseat al ysts, e.g. palladiumon carbon. AltecmaBivabky,, the
nitro group nmay be hydrogenated catal ytically over pall adi um based

catal ysts. Alternatively, the nitro group may be subjected to catal ytic
transfer hydrogenation using palladiunlggged catal ysts and a non-gasseous
hydr ogen source, e.g., a salt of an amne with form c acid such as
ammoni um fomate, fol | oned by an _appropriate isolation, such 25 as descri bed

in Exanpl e 44"X¥fge CHTRFNABIG r EBC 3dn DMAPh o Methwiee chloridsy pgfgrably at room
advant ageous|tympdratuies obbiiined a8 &sdudtion sflN,E-dwhdthylettiyiebadjaraioe,d and esubsequent

hydrochl ori c &ﬁ}iégfi%ﬁfgh%r(;?@b&%gonfgl;nt;[ﬁa p-amno or 6-anino-indole esters nmay

be retained i'n so . use directly in the followi ng synthetic step.

The 5-ami no- or 6-¥AFH®2 jupiERdese? BEhed ohRigPaf iR FPIROURdS fREIURIABA- 4n SeheFtsund
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ydrogen. The anmi.de. nitraoge - | ' Ly, )

free radical “r'ﬁ?f%@/lr at %aﬁ&l’xgl'c{]as? @ _S@Et]og?rgfdt B_éc§°T€@Lh§%jﬁ§'@”e%Iﬁ’@@?"'avﬁﬁfgbaef ore

hydrol ysi s oftofdia theagaspryid AB. Rearti @sedoxyie agitharoup k- 1 whiph Adlfesgrited abewelyody | i ¢

acihd or acti V&t@d% &Qhéfjm%tﬂbdfbﬂﬁch&rhﬁ1@@%962iﬁltr‘igfofnﬁ)bm %ti\]g&éd éd:ﬁielfﬂ?éi olifL®
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6- ni tro-i'dol tbereeraeetqrz_tblya%"i igime@yrop ewidworg prefesabty ptavl 2 Wenees -_Li hew.. readi i,

(I?Ir epar gddbybf&fdﬂdﬂﬂlolﬁw,Eﬁr&dc[li&ﬂml : ei@}é/?ﬁ%lnﬁay b@%a@@&'%giiﬁlﬁ\biﬂgeﬁeﬂflo][e]&@é‘fﬂiﬁse;s
escri bed above for I.inkin 0 r nd C ounds, of for a

are also r eaoﬁyf'?)”$Pép'5r%8re?q’??ﬁ1 ‘Wé@l‘“—"l?gigvﬁ %‘%‘C%’ﬁﬁﬁﬂr%ﬁawgreyy‘{?a\%lﬁamaé%'

i ndol es, e. g.hyd®lysed fop othervBsen depraediet) 2o fforma ABR by eanp axopventionat mgansT ley.alnf d i s

first VO 03/ 003A33 oPSHebROBORLBTE soithd BIHEEddipdifly iR FAFLAG IR oNiok iR L OUP

is reduced to an am ne, both usj nq_ conventi onal nmeans as descri bed herein,
and the ami dePPPrEh§EEoqiBEhedh RSB dh FXERIB Fo et Hifp BUPRPUBY AR ORI a 1
b are readil yadvantagedusu §liratpnt prepgoties c &8 sexsmple sehrerd efl iheCOON brar atidifidatiorgisal t o

A Lor i) Akl LORPMINERoA L EOL T el Were oK SRR s AB100S

anal ogous to those describ ove, ormng an am | 1’ hkage™ bet ween a
phenyl - gl yci mBo'aRy¥@e-aci d anal ogue, e.g., (RWC. R\ NalLc IP R and an
am ne of the formsta dribiReREmbatingeneion aR¥rodeSs For ahakingps @b@pdund @f glicotgimulauch as

tert - 1Qqbutyloxy ﬁariéjé}QNéffoHﬁi%%’ -sVs%JvrQMSscﬁ%PQQF AR Erogéss,%oa%ﬁ%snﬁﬁaéeor
preparing a comnmpound o ormul a ha_ve been descri bed above, an 0 |
i1 lustrative iafimpd betwegncA'BE 804 Beyhes@in dwis 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
Scheme 2, by adding to a mixture comprising about 1 equivalent of B1 (ester form, i.e. having
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 alcohol/acid A'B1 is then reacted with C as described above, in the
presence of PyBroP to produce a hydroxy-substituted compound A’'B1C whose hydroxyl group
30  may then be converted to OR" by reaction with an alcohol R''OH.

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. Examples 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'-
(trifluoromethyl)-2-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.



One exanple of a process for preparing a conpound of fornmula C, where,
e.g., R7 is benzyl and R6 is nethyl, involves conbining comercially

avai | abl ewOSpNs82rt - but oxycar bonyl - 2-phenyl gl yci ne, PCT/IB02/01876

1- hydr oxybenzotri azol e hydrate and N, N dicycl ohexyl carbodi m de in 15

di chl oronet hane, and after m xing, adding slowy, with stirring, NNm

et hyl benzyl am ne in dichl oronethane, all, at 0-5C. The resulting slurry is
allowed to warmto roomtenperature overni ght before being filtered and

t he solids washed with dichl oronefthane. The c ned filtrate i

S
preferably subj e CEROYNS 1) AW %?We‘?a%ytﬂﬁepé‘&ed’eéﬁg WRAROBL e CHNB T AN wi t h
aqueous wealkvaiable jndalegl efg., rfaditro/ongarsttvaiodold-2-barivadylér goidpmthyV estiér ifighedndole ester”).
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phenyl gl yci ne 'a rou g%
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20 group may be hydrogenated catalytically over palladium based catalysts, e.g. palladium on
carbon. Alternatively, the nitro group may be hydrogenated catalytically over palladium based
catalysts. Alternatively, the nitro group may be subjected to catalytic transfer 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. hydrochloric acid. Alternatively 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 alkylated, e.g., free radical methylation is used to 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., 5-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’) 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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about 24 ho&Ms. The resulting m xture is subjected to an aqueous wor k- up
simlar to that described above, proyiding (tert-butyl

(RS) - 2-[ benzyl (et hyl ) am no] - 2- oxo phenyl et hyl car bamat e, whi ch may be
treated with trifluorocaetic acid @ [ TiRohyl silane in 10 dichl oronet hane,
foll owed by aqueous workup to yield{RS)-N benzy¢'- N net hyl - 2-

phenyl gl yci nam de. A salt of th@s\ghe | gl yci ne am de nay be prepared, e.g.,
by treating the anide, e.g., l?laL°

Rp

and an amine of the formula HNR°R’, wherein R” is H or a protecting group, such as tert-
10  butyloxycarbonyl (“BOC”). Various embodiments of processes for preparing a compound of
formula C have been described above, and illustrative examples are provided below.

One example of a process for preparing a compound of formula C, where, e.g., R is
benzyl and R®is methyl, involves combining commercially available (S)-N-tert-butoxycarbonyl-
2-phenylglycine, 1-hydroxybenzotriazole hydrate and N,N-dicyclohexylcarbodimide in

15  dichloromethane, and after mixing, adding slowly, with stirring, N-methylbenzylamine in
dichloromethane, all at 0-5°C. The resulting slurry is allowed to warm to room temperature
overnight before being filtered and the solids washed with dichloromethane. The combined
filtrate is preferably subjected to further washes with aqueous weak base and then with
aqueous weak acid, and finally washed with water, providing a dichloromethane solution of a

20 phenylglycine acid amide, where the phenylglycine amino group (See Table 1, NHR® of C)is t-
butoxycarbonyl-protected. After purification, the phenylglycine amide is deprotected, e.g., by
addition of concentrated hydrochloric acid, and the monohydrate crystalline 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
(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-methyl-2-phenyiglycinamide hydrochloride
monohydrate described in Example 44 step (e). The data was simulated using primary data

30 obtained by single crystal X-ray diffraction.

2-theta angles and relative intensities were calculated from the single crystal structure

using the “Diffraction-Crystal" module [revision no. 99.0102] of Cerius2 [version 4.2 Mat. Sci.].

Pertinent simulation parameters were:
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M Xture 1I's pe 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
acid, 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-phenyiglycinamide (10.0g) was

30 treated with di(o-toluoyl)-L-tartaric acid (15.2g) in methanol (167mL) at 20°C. The precipitated
the salt was filtered and washed with methanol, then dried providing (S)-N-benzyl-N-methyl-2-
phenylglycinamide di(o-toluoyl)-L-tartrate (11.73g, 46.6%) with 92.7%d.e. (chiral HPLC). This
material (1.00g) was reslurried in hot methanol (8.8ml) to provide (S)-N-benzyl-N-methyl-2-
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solute in the initial ethanolic mother liquors. In an even more preferred embodiment, the
catalyséd racemization is performed at a suitable temperature and concentration in-situ during
25  theresoluton 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%
available by traditional salt resolutions. Dynamic resoultions 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-phenylglycine is converted to (S)-4-
phenyl-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 49% yield, which may be purified as its
35 hydrochloride 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.



Serumtriglyceride lowering Healthy female CF1 mce (Charles River)

wei ghing 18-20 grans upon arrival are enployed as test subjects. The mce
are housewaoiogogrssups of 10 in standard cagi ng, and were 2P0TABO20MBTS tO
acclimate for one week prior to testing. Mce are fasted overnight in a
separate procedure roomprior to testing. Each treatnent group typically
consists of 10 mice. The test conmpound isg. preferably provided as a powder
in a glass vial. The dosing solution (0.250m/25g body wei ght)

adm ni stered by oral gavage consists of an emulsion of Mglyol 812 (40%,

Cr emaphor (%Qﬂ@“o YL ElhsSBid - An appropriate volume of Mglyol is first 25
added to and the vial vortexed for approximately 1

m nut e. Next t hélealtyyferoaie CEt '@'Cvﬁﬂﬁﬁﬁs RyFer v eighiishiSr20i gsanasciéron ad# @' he vi al

again vort eéﬁ@u@&a ARIE hmtsyTheTrhiee ardPBigA fir @bl@swhm.ﬁetaaaarwaégmg, argl drdren
added an n ni cati

T owng ol Seciap ot AR ek st E50RE ViBCorlab B bern ST CRPHARL ) i ¢
test 30 cormpmawde ropm ptiotrto testingoEachdigsienentaroyp tyrically eongists kbhiniced by car bon
di oxi de inhal ati gfie éyadconl%mds srefel a%@tpm.dé@és 5 bévGJeVﬁ%rdléiniGUﬁﬁHddsﬁbl on.

Serumtrlglycerl tJt usin acolor| tr| ndpoi nt
assay (Wako® 'angﬁyﬁﬁgag ‘ﬁ Hﬁ 'H@f )°r66 g%‘boé‘t?‘?t?g @%‘5‘ | ate
reader wi t h MBuyd 82070 Ceofapina(e%), Waldr (B&npireappenpeate volumenofddligdl sditst. 35 For

conpari §8N Qfigddth %yé‘s%ar#p%ue{@bhme v@l%rt%ﬁ@d?@%pr@hﬁé\@?1fnfn9f@ RORtRO! 1S
cal cul ated. The average trigl %cerl de value o he tést co ound roup is

di vi ded by @H@O%ﬂ??r"z?b‘g‘eo(fpfe{j]aﬁ Ay 3pded, Andibe Yl 397 VORREE PR PIGYIBHS ltiplied
by 100 and tapgropriatebiouaretof datbrie thed @@ddd, adahe dod@Gonfaimed brysortdmgamabrteﬂy ated by
plotting a 8@%6@ conpound concentration versus percent change from

control . 533 PCT/1B02/01876_ -55 The relative val ues of the ED25
for triglyceride HeBwer i dighPiesrere EBLY) fdgpe YA 2TIGR9 BPYY YHANB&Y i nal f at

absor pt i1en @repates gadiingdfor@ans! otroL ﬁ&ﬂ@cﬁQES gahelmuidudiet yown‘er tibenLtvesédr and 5

corpounds. - LR S £ BLEL [Rhianl fARS) QLRABLAL) A0RcR Rl SXANDLCS

bel ow, the genera con |ons use ['ess” ot herw se |n |cate are as
fol | ows: t héheodlenass ajsish smé fcaapmwen@iﬁ*uﬁ@anﬁjﬁae Tavidclies iscsgerechat 4(@,umu X 250
mm, and thgsgolum was eluted using a gradient of 90% A 10%B to 100% B

over 45 m nutes, where solvent A % form acid n. sol vent
B was acetonitri ISQmpl?ﬁ‘épeE Bremh%@ﬁﬁ%1 %‘H pﬁ'y‘%@‘?y BREO ?b &'Vgisé’ 10
Exanpl e20 E2&OMHG@H & then added to each tube.
(S)-1-Ethyl-5-[( %wrigfdvemw&% IeaJ;H rpagexgl doge&@é@émvé \)dllﬁﬂﬁ@s?\gllh thst
H i ndol e-2- %grL bc?u)r(xg IfoIIIch;w 6}jculn%eélatel [o li umyds (( P smye ea%%v{/‘]noplotent MTP inhibitor) ar}ijl ethyl)
anmi de: F HN®™MP © y by liquid diet. Fo
negative control groups (vehicle) are included in each assay. One scintillation vial is sham
dosed every 30 mice in order to determine the activity of the initial bolus.
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.
Following saponification, the tubes are vortexed and 200uL saponate placed in a 20mL liquid
30 scintillation vial. Samples are decolorized (for 30 minutes) by adding 200uL of 30% (w/w)
hydrogen peroxide. Each sample is neutralized by the addition of 200puL of 3N HCL. Ten
milliliters of Ready Safe® (Beckman) liquid scintillation fluid are added and the samples were
counted on a Beckman Coulter 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



15\/ (a) 1-Ethyl-5-nitro-1 Hindol e-2-carboxylic acid ethyl ester.
5-Nitro-1 Hindol e-2-carboxylic acid ethyl ester (5g, 21.3 nol) was

di ssol vedwpore3inss3sz (50nl). The reaction m xture was cool edPCa/iB@/018wdi um
hydride (1.02, 25.5 mol, 60%in mneral oil) 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 iodidgs(6.59, 42 mol) was added to the
above solution and the reaction m xture was stirred overni ght. Ethanol
(30n.) was added Stcgtmaﬁ%elglseactl on m xture and the m xture was poured into
col d water (800 m_ ude product was collected by filtration and
used directly in Thefectieop @bqustf?f@mreqftﬁ‘?%r'mﬁﬁ? PeegtireneVgnpl) tota RRM/

5- Ammi no- 1- et hyl - bolds cowhe!l e- 2- carboxylic acid ethyl ester. 25 The

1l-ethyl -5-nitro- (of mol ) of
step (a) was di sjflsj%e\etgr &’%%It—_r? %3?8%(%&80-? ? Oager%é@gfff %?;'ﬁ% ?rgd?'ﬁr%ha ydr oxi de
(1.14g) &nd ammoriMe¥s® formate (3.92g, 62.2mol) were added to the above
solution. The mi xture was heated to reflux for 2 hours. The reaction

m xture was 1G9 re%ii to roomtenperature and the catalyst was filtered off
t hr ough Cel i 1 &P He" &d vent was renoved under reduced pressure. The crude

30 product wasTel¢tampgrasitcacnofdest ednenoomdst #rplrees (08 Desting) fabahgomtierhe dalevlatéd. NaHCO3
(150 m x 2)The (albRg rd&ﬁ:@hﬂrldl)%)!r‘ﬁfe r&me@wekeﬁtt@dbsoﬂfeueﬂd @e&e@a thand

texgpggg;[ ed %esiae‘}cofgexéuggfﬁéro! g(oéx)o léaadjus ed ?o equgl 0(3 ? er geypeJE'c%ntf urni sh

1- Et hyl - 5- [ (reicovery pffthmcmmmmdmntrdﬂlgmuersﬁd}ustedardmad)ﬁm%a?ﬁem]nerhicwlamm @e2-carb
oxylic aci Qpﬁfem/d th@ﬁér@ém re%@e%aﬂxggéﬁg’lnquy tla@g%polﬁg@and' a5|6adjusted ercent

4 Tr|fluororret -‘car,boxyl i c ac

T ot hyl - 5o nilepuen oD GAD o LGB FEnBE - b b edhsle eatglalup (o
17.23mmol )  weroeerylbymsitivestdnirel gio@hA- (/L@ Covety )of vehDieEodn{@ grouf)] .ASramR i3 theas added
to the ov ture for 5
i nut o, Py (A B b End BB, Ao B eh RS R £ 0ne
portion. The reaction mxture was stirred for another 3 hours. The

pr eci pi t at e Seas tiglydetideldwerdhf and washed with cold DCMto provide the title
conmpound (4. 5q,

1-Ethyl - 5- (4 -tlr‘:‘fé ﬁﬁ%&(‘g?’ﬁ‘ o FRaes RV e\ R S he B0l - 2- car b
oxylic aci @MPipyed apyiest suligess. 'ﬁerm'PF ar@meﬁseﬂwwmlmswﬁ Istepdard eagingy andveaie no] - 1
H- i ndol @02- aadweaxyhdcimae fal onelWeakiphiyrto RSt Mick. &Qias@d 3\7dﬂ’r\i@{t)n é/‘@‘éaléféded to

ZSC?;’H,LZS( g'%g o@%dure]'%/o}\ noJ‘lB Ee};lﬁ#mig%qrregﬁ%en{e ro&c’pﬁyplca}f{ﬁotn%lats ()11 1 05 nc'flﬁ% ‘at egn?‘gl ) was

refl ux over ni ght Thelest %W@ﬂﬁ’t's Raterablyenyided anelpewdeeid acaiass piale@sﬂﬁoemand t he

rH ‘éf' flue \A/ag sdumqb szmahmgsg b&%éﬂt@ammsteﬂébey ls?l é-hﬁlb@rbo\ﬁ@r§s afténtbna‘mﬂg oM th 6N
op o was S rati on an r vacuum

(5 05 i SHOVEIZ 0k ol P FRien 1) sh RO TS oS Brhe

tert-but2pl @ddedto thees) canepound3atdthy gialnModexegt famepmoxiataly [ ndmede. iNextatbed (1. 00g,

4 ol ) was 4 g&@&%kev\%ﬁlrﬂerbf Cm\ﬁpﬁ&‘?’s mdéd aREME XiaPdlaR & okted 28Frevibusiile and

DI EA( 0. 6549, wer ed to
( 9 appropna)e volume o?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 samples 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
ED5 value is then calculated by plotting a graph of compound concentration versus percent
change from control.



above m xture. The m xture which resulted was stirred at roomtenperature
for a few mnutes. PyBroP(2.10g, 4.5 nmol) was added to the above sol ution
in one powoiosnoassl the 20 reaction m xture was stirred ovecmiigéteisshe
reaction mxture was diluted with DCM (150 m -) and washed wi th NaHCO3 (50
m.x2, sat.). The organic |layer was collected and dried (Na2SO») and the
sol vent was renoved under reduced pressuyge. The crude product was purified
by chronmat ography to provide the desired product (0.85g, 62% . (f)
(S)-2-Am no- N be I h | -

(S) - (Benzyl car ba%xlre_laaﬁgvaq ééof@%%f) %rqlff gﬁq#d(;qu\%nﬁé %rgoret e%éfsf?r |nh|b|t|on o(0 854,
2. 50mmol ) \A@tgst'm'é%@bm'oﬁ ﬁremdaﬁm@m@cqwmﬁ@re wleetwtyoﬁm@teﬁhcgmewdwas
stirred at roomtenperature overnight. The vol atl I es were renoved under
reduced pressure to de the de red pr.o uct atlve ield. (9)
(S -1t hyt - et ¢ BTN Breshafo Pl BreRoRRS e onBRly Slmiiaehdal | naoi e 5.
30 car boRryl icenditionslugeR- t(rtb@nzshbwnemw)ca@dm(@aifob?mnweaowmn]usm@ea

1- Et hyl - 5- [ (Phendnfdnbk Lta®n@lsR¥mRiPH 2B m%) GAd BRRYILhn ML Boted Lhd aelﬁahlentZ carb

oxylic acid - 2- Ami no- N benzyl hen et am de
yar ochbor | G6UBAQTEeE © 160D %ﬁfo‘%m'&@sewe‘aﬁﬁ&mﬁ“ﬁséém TN
(1.1 nL) wasnddoeut B was aeetaivie.eThertoltnmes rudydBraoAilérd 10q0AgSD Systefn.mol ) was
added to the above m xture in one portion. The 35 m xture which was

resul tedowas stirred overnight. The crude m xture was then purified by
HPLC to furnish the desired product (BXampigs). HPLC retention tine 16. 892
mn.; Mol. \g(im ggal c) 674.7; M5 (found) 675.2. WD 03/002533 PCT/|1B02/ 01876

-57 Exanpl e 4 were prepared simlarly to the above exanP I n each
of Exanpl es (Sp1-Bthyl- &[kﬂetrlwcgqar@gbyl -bighgYr S eagbonyl)-amino]-1H-indole-2-carboxylic acid {2-
(4'-tr|fluoq@ﬁ@gmwhwmbh@h@qybq&mgq@b@myhmbinked to a 5-amno group of Bl.
In Exanples 6, 11 and 16, R6 together with the nitrogen atomto
which they 5 are attached conpr|-~ the listed heterocyclyl group. The
benzyl ati on of the indole nitroggn)i o—14 was perfornmed simlarly
to Exanple 1, step (a). Al of th: es HNR6R7 are comrercially
avail able or readily prepared usi el | -known in the art. Table 2
CFSONO NI I HHRR nol. wt.
mn 2 Methyl H 4-Methoxy-benzyl 690.729 69
Benzyl ag2.783 703.2 20.797

d 15.98 3 Propyl Methyl
(a) 1-Ethyl-5-nitro-1H-indole-2-carboxylic acid ethyl ester.
5-Nitro-1H-indole-2-carboxylic acid ethyl ester (5g, 21.3 mol) was dissolved in DMF

(50mL). The reaction mixture was cooled to 0°C. Sodium hydride (1.02, 25.5 mmol, 60% in
mineral oil) was added to the above solution in portions over 10 minutes. The mixture was

20  stirred at room temperature for 30 minutes. Ethyl 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 ethyl 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 mL, 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 dissolved in dichloromethane (300 mL) and washed with NaHCO; (150 ml x 2).
The organic layer was collected, dried (Na,SO,4) and evaporated. The crude product was
purified by chromatography to furnish the desired product (4g, 90%).

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



4 Propyl H Butyl 654.739 655.2 18.478 5 propyl Methyl Butyl 668.766 669. 2
21.237 6 Propyl Morpholin-4-yl 668.722 669.2 16.102 7 H Ethyl Ethyl

612. 658 648.02/00%533158 8 Ethyl H Isopropyl nethyl 640.712 62{TAB®2/018%H68 9

Et hyl Methyl Benzyl 688.756 689.2 19.712 10 Ethyl Methyl Propyl 640.712
641.2 18.505 11 Ethyl Pyrrolidin-1-yl 638.696 639.2 16.558 12 H H Propyl
598.63 599.2 13.357 13 H H Cycl opropyl nggt hyl 610.642 611.2 13.741 14
Benzyl H Isopropyl nethyl 702.783 703.2 19.25 15 Propyl H Benzyl 688. 756

689.2 24.897 16 rroljdin-1- 610. 642 . 37 17 thy
Pyri di n- 3-yl met h¢ﬁr§'}éir9%‘§{“g‘é’ﬁhﬁn%?'é?’%°xy %aﬂfgﬁ%ﬂ%' ﬁé?i”&?‘%ﬁ?‘f ?’ienw‘?'é%{r?fet hyl
675. 717 676.1p-ifddESDcariaxylBesidydthyhMestény#. 0y 17 83mma)) yeteetissgivedris DO H005R).2
%6- 2'[23 | 28 @l@)i( |(87<J,5H8§%rg§fb@35ﬁfé g@dz%j)ib t%ozqéﬁli)&ﬁ@ aRdHﬁ'%-rﬁiit@re \|Zé|s faba ¥l rolbln

- met hyl - benz . /51. . nz -phenyl - prop-2-vyl .
764. 855 765.9NRealYE for 52@'"B‘§ﬁ-z{/’YBrP€ 292?9& %@Eﬁ'ﬂ’éﬁiws %Q&%efgi".eﬁﬁ’d&‘z@g 24
Met hyl H54- fone porterh e yéacBRSniRO® v6iE Otirfed 16y, d58tHer 3Liiursx s IpeecRBate DO BIeEU2533

PCT/ | B02/ 01884 wadhed with cold DEM to provide the title compound (4.5g, 54.4%). _
1-thhy|-5-[(6-neth¥l-4'-tnlfluoronetg%#-blphegﬁ]-charbqg%l)-anlnﬁg-l

H i ndol e- 2- car boX§) i EVhR(@-tiforemeyoiitemG 252 8y M EIRE TP R AT P E: F F
FNON?N &ad. (a) 6-Methyl-4"-trifluoronethyl-biphenyl-2-carboxylic acid
met hyl ester was arad . gl 1C C B hlim o, h rt
(see. e. 8 W00 ﬂ%@%%{@%%@rcﬁ%ﬁ@fﬂbﬁégylb%amgﬁﬁ%n&qh in | .rﬂ)cﬂylltc %f:l%

6- Met hy 104" syl estefdf Gee?-BUNME) WA AgIedoto MeQiisA(i 10 L ¢0/1). Lithium hydroxide

6- Met hyl - 4" nidnbhydtety @reat B8/ mbolphenadded toctae ity Imixturac iTde mpitdry Whiels testited3. 54,
11. 90mmol ) Lssolyed jin. i1.hi '
ronohyar at e "F roaed BishECol Ry CHd EellelypaTomopla’hperehilel 3kt O B8

m xt ure whi EesiqueNgp dieepI\pe & gIMth Thaselutienav@s pARGer withieN HEldo pidRy eie was
renoved undeblid eRLoRdtep bgSiFhtioR addEhicd Rddr @5dudmes 0 D4dpgsol ved in H20 (150

m.). The.solutio cidified with HCl (6 to_a 0 gut 2. The solid
was col ﬁ gc ted by r2e)\’\/?5%-(§lenzy carbamoyx\ﬂher?yl-melhyﬁ)-car amic acid pe'#-butyl gst?er.

(S)-tert-Butoxycarbonylamino-phenyl-acetic acid (1.00g, 4 mmol) was dissolved in
DCM (15 mL). Benzylamine (0.428g, 4 mmol) and DIEA(0.65g, 5mmol) 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 portion 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;SQ,) and the solvent was removed under reduced pressure. The crude product was
purified by chromatography to provide the desired product (0.85g, 62%).

(f) (8)-2-Amino-N-benzyl-2-phenyl-acetamide hydrochloride.

25 (S)-(Benzylcarbamoyl-phenyl-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 temperature
overnight. The volatiles were removed under reduced pressure to provide the desired product
in quantitative yield.

(9) (S)-1-Ethyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-
30  carboxylic acid [2-(benzylamino)-2-oxo-1-phenylethyl] amide
1-Ethyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-carboxylic  acid A
(0.05g, 0.11mmol) and (8)-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 to the 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 (52.7mg). HPLC retention time 16.892 min.; Mol. Wt.
(calc) 674.7; MS (found) 675.2.



filtration and dried under vacuum (2.5g, 75% . MS: 280.2. HLNWVR (DVBO- d6):

8 2.01 (s, 3H, 7.40 (m 3H), 7.49 (d, 1 H J=7.3 Hz), 7.65 (d, 1 H J=7.3
Hz), 7.75wv0@3/0@%33 8.3 Hz). (c) PCT/IB02/01876

1- Met hyl -5-[ (6-methyl -4" -trifl uoronethyl -bi phenyl - 2-carbonyl ) -am no] -1

H i ndol e-2- 15 carboxylic acid ethyl ester was prepared simlarly to
Exanplel, step (c). (d) .57-

1- Met hyl - 5-[ (6- et hyI 4' -trifluoromethyl-bi phenyl 2-carbonyl)-amno] -1

H i ndol e-2- carb C ar ed si 0 I St (d).
(e) 1 -Methyl- %X%’”‘H%iﬁ Pgﬁ’e'-etpf‘{) 'ﬁ‘é“[tﬂiﬂ % %ﬁ%pfpz(?@gﬁpﬁ8ﬁ§’faj“p§3§1 no] - 1

H-i ndol e- 2- Z%rtb@&)glrotm Camprdse(i%Mvmmamlmm@nﬁﬂ@arbopﬂém«pﬂ &1 dfnagtepwas
prepared sigigarly to Exanple 20 1, step (g). The corrpounds in Table 3
were prepared simlarly to Exa nd R7
oget her v th ¢ hdh FrRgh  LeRnT G AAH T, e BT e VR AR PR e
| i st ed hét emacatiatheld cgmptige. thel EetddeheBerdciy Syl IEiR0P. mh@énzmﬁnNﬂt)we/ndNemntl@genan
NR R Mol . elgxm t Hines
Benzyl 688. %m%g%h%s;felﬂgén Wy tB@xgﬁp'BﬁI ofep Ty Af@fM% Al E o
16. 245 WO OWQ%QCWWFP'QU?W@@B'?GF feawp?gaf%vﬂnq mR}BPd%V&ﬁ"ukﬁ°Vi" inthegitt . 695
655.7 14.74 29 Methyl P rrolidin-1- | 638.696 639.4 16.269 30 Meth I H

Propyl 626. q.gg 927. 8 15.959 31 Methyl Methyl P ridin-3- I nethyl 689.744
690.7 7.821 Methyl H 4-nethox -benz | 704, 756 705.9 16. 961 33 hyl H
4-carboxylic acid 732.766 733. 9Rl6.564 nmeth | ester 34 Methyl H Pro en-3-
| 624.6689 K625.8 15.356 35 Ryl H Met hny 598 b 599.3 13.269 Exanp| e
36: 1-Methy] -5-{[2-(4-trifluokgm tohyml_)z i di ne-3-carbonyl]-amo}-1
H i ndol e- 2} carboxylic acid 0o
{2-[ benzyl (jret hyl ) am no] - 2- oxg ph%ny et hHI }aﬂ‘i dngz FFI1 1/
mol. wt. MS HPLC
Example R R® R’ (calc) |(found)| (min)
2 Methyl H 4-Methoxy-benzyl 690.729 | 691.2 | 1598
3 Propyl Methyl 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 Propyl Morpholin-4-yl 668.722 | 669.2 | 16.102
7 H Ethyl Ethyl 612.658 | 613.2 | 15.158
8 Ethyl H Isopropylmethyl 640.712 | 641.2 | 17.318
9 Ethyl Methyl Benzyl 688.756 | 689.2 | 19.712
10 Ethyl Methyl Propyl 640.712 | 641.2 | 18.505
11 Ethyl Pyrrolidin-1-yl 638.696 | 639.2 | 16.558
12 H H Propyl 598.63 | 599.2 | 13.357
13 H H Cyclopropylmethyl 610.642 | 611.2 | 13.741
14 Benzyl H Isopropylmethyl 702.783 | 703.2 19.25
15 Propyl H Benzyl 688.756 | 689.2 | 24.897
16 H Pyrrolidin-1-yl 610.642 | 611.2 | 13.337
17 H Methyl Pyridin-3-ylmethyl 661.69 |662.2 | 5.671
18 Methyl Methyl Pyridin-3-ylmethyl 675.717 | 676.2| 7.099
19 Benzyl Methyl Pyridin-3-ylmethyl 751.816 | 752.2 | 16.229
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-yl 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




r O _

ester was prepared according to

2- (4- Tri fwWwoosoomsshy|

6- Met hyl -4' - trifluoronethyl - bi phenyl
Exanpl e 25. (c)
1- Methyl -5-{[2-(4-trifluoronethyl

H i ndol e-2- 10 car boxyl ic acid ethyl

Exanpl e 1 Sigén

1- Met hyl - 4-triflugro -pyri
1 ndol . 2- El&#éwv'?@'nae SRR

(e) 1-Methyl-5-{[2-(4-trifl uoroma*’thyl

H i ndol e- 2- carboxylic acid

{2-[ benzyl (met hyl ) am no] - 2- oxo-

NNNO O 5 (a) 2-(4-Trifluoronethyl
the literature (WO00/05201).
-phenyl)-nicotinic acid was prepared fcrmiBevdig7et o

-2-carboxylic acid as described in

S|mlarly to Exanple 1,
phenyl ) - pyri di ne- 3-car bonyl ] -am no}-1

- phenyl ) -ni cotinic acid nethyl

(b)

- phenylsg- pyri di ne- 3- car bonyl ] -am no} -1
ester was prepared simlarly to
§ (6- n(éigyl-4' trlfluoromethyl blphenyl -2-carbon a/l) -amino]-1H-indole-2-carboxylic

i ne-3-carbonyl]-amno}-1
step (d).

e was prepared simlarly

to 15 Exanple 1, step (g). The gou nn a 4 were prepared
simlarly to Exanple 36. I n Exagples 41, R6 and R7 together with
the nitrogen atomto which they At tached co ise the listed

het er ocycl yl group 20 Table 4 WD'03/002533 PCF 1 B02/ 01876 -60- CF3 H30 O

"?l/ei th aENhNI | NRGM/6- He -t oronéthyl-bibheryl-EoersmRlie J3d r%gth%Zeg{engi)pédg&eg"Qn 37

Met h§| H%Bgﬁﬁﬁﬂ“%esti %‘ﬁg%knf‘ﬁné‘g'l‘eﬂﬁgﬁfeteﬁylw‘#%&g% in-4- | 641.65 642.5

9.72° 41 Methyl Ro)6rNethyi#rrfluoromegEniBBnG2@aHotlic 4ad. 42 Met hyl Methyl P

r7|18| 93372:) 27? 7‘% ekt 5'tr?ﬂu3r%me4§| H}{%Wbc%lbéxﬁ@ﬁ?@%ﬁélﬂyﬁe&&'(ﬁl55’%1*’9%1 teEd)
is referre , ,

(e), and (f)w5fs Oﬁweg TR Boru Tk i mespries B Eepe. FHEmHa)

condi ti ons wsedddaddo fe abolel solntion. t The ntxtlinewhich sexilitevhsaschedtedds reene@might. 5 C- 18
200 4p GRl UFe Gdmidt WS reRB¥dd UNer rEdVERDR & re A8 thel BSR4k sYRsY if Hyb B@ouSi Ng
mL). The solution was acidified with HCI (6N) to a pH of about 2. The solid was collected by
filtration and dried under vacuum (2.5g, 75%). MS: 280.2. H'NMR (DMSO-dg): 6 2.01 (s, 3H),
7.40 (m, 3H), 7.49 (d, 1H, J=7.3 Hz), 7.65 (d, 1H, J=7.3 Hz), 7.75 (d, 2H, 8.3 Hz).

()
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(d)

carboxylic acid ethyl ester was prepared similarly to Example1, step (c).

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

(e)

1-Methyl-5-[(6-methyl-4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-

1-Methyi-5-[(6-methyl-4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-

1-Methyl-5-[(6-methyl-4'-trifluoromethyl-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,
CH,
® o
0 o
H,C N/©:/€_Lr|\l a
O Y " H NRR
Mol. Wt. (calc) HPLC
Example| R* R® R’ MS (min)
26 Methyl Methyl Benzyl 688.756 689.9 19.563
27 Methyl H Cyclopropylmethyl 638.696 639.8 16.245




gradient of 95% A 5% B to 10% A 90% B over 12 m nutes, where solvent A was
0.1 % trifluorocaetic acid in water and solvent B was 0.1 %
trifluorowaesiesaxid in acetonitrile, with a flow rate ofcIaBoxi8ts n. The
colum was run on a Hew ett Packard 1100 system

(S)-N-{2-[ benzyl (met hyl ) am

i no] - 2- oxo- 1- phenyl et hyl } - 1-met hyl - 5-[ 4 g(trifluoronmethyl )[1,1" 10

bi phenyl] 2 car boxam do] - 1H i ndol e- 2- car boxam de (a) Ethyl 1

- met hy| tro-1 H-indole-2.carb hnvul ate was nrnnarnrl hu rmfly! ati-en—of

TTeT

et hyl 5- n|t 0-38 H-|i melajie- 2- carheapybnaheyl usi ng rretdmdmswel 636gwWn 144t he art
(see. €9 | ~% Y| el VN © plaiaindt S P T g god970) e 73 2o FPY

exanpl e, nmephytrathot—raybe—achfeved—dsing Ary—cofrpattb rbtHatton of
el ect rophi | { c_3fet HyMethyinlg adent|, i . ePropyH3C- LG whRSIG85L. G @2768 1519.86%vi ng

group, and a base, ey AP | AR R e, RN 1 peida. (Baqml B 45,

step (a)) o mett tosyt=a W tT Dases sugtras bUUI umhydrirde, tRssi um

t - but oxi de pr_Jot sMP-tnyh caHho attemetmxpdenzdblly 47861 t nEAAHT 16
pot assi um car bgnatiepah§ (Used as foldific adie & re‘fdz%'ang mggt_ng e16%64
commerci al |y avail|abl e et hyl 5-ini t meth) ektet NdQl e- 2- car boxy! at g (4209) and

pot assi um car bgnatie . 6g), 1N acetoni r|Ie (3 wWa, de ution
of 20 net hj—# ¢ !M%ﬁﬁ.b {1 £ dnatle gu.. & ucuu-....ri!sg%t‘%ﬁu gi% ahd t he
resul ting mxt3s e |rRéthyxed Hor 18 hduetsyl The m x698.63 was| 3990 cod2asd o 20C
over 3 hours and water (4200 nmL) added over a 3 hour period. The product

was granul at Wa ed

wat er and aCEZ(tg oR Ft%ﬁte{ﬁ%&%@gq'f%%gewgﬂé@@(ﬁmdﬁe% &(QJ%I] %ﬁ% nﬁ-(rjﬁ{j%%n W th
WO 03/ 002533-pPrylipggd t?ﬂB%W'<m%'1y')é@‘ﬁslr%?wmnmw}a@m dried, yielding the
product ethyl 1-nethyl-5-nitro-flHindol e-2- carboxylate (436.1 g, 96% . (b)
Et hyl 5-amino-1 -nethyl-1 H i hdpffe- 2-carboxylate. 5 Alternative A. To a

m xture of ethyl 1-methyl-5-ni -1 qudole c carboxylate (420g), from
step (a) or conmercial sources d I u n carbon catal yst (50%
wet) (42g) in ethanol (4200 S on of ammoni um f ormat e
(541.5g) in demineralized watler! (840 nlL) at /t%tween 25-35C over 3 hours.
The mixture was stirred for 18 hours at 20C and then filtered, washi ng
the solifs with da)la@drifli{dt@hyirbhenyFhicotivoraoid mashyf edtéreds @rapackd Bocondishiongs
wer e concentt,qéam@gu,tegw%@?,og}mynder vacuum at about 20C. The resulting slurry
was granul at ed red, washed with chilled ethanol (420 nL and
dried to give prédu&td-Trdppometsy-ahenybrnicotinceagid, vas) PiaparaE §iulany E’aﬁ" Metyit4st e
(316. 5q, 86%ﬂuorﬁmefhelrtmﬁdn)&12-tca1ba@tlda(ﬁjd§de§criﬁed(hlﬂﬂxan|ﬁlé 2ethyl 1

-rrethyl-5-nitro- . )
conmmer ci al sourcis) %Wig&% égﬁﬁlpﬁﬁ%ﬁ%ﬁhenﬁggrdp'g)aatcg broﬂﬂ”l %@%5/01&6}@ %)
(15. 0g) Pn @?M*y"%eféq%tlﬁséemrm PrAPRred s Ipyde Eyrimpia béteat@s bar at 30C for 8
hours. The mi xtun® wagethyneq2f- triﬂ@ciradetamdhérb@pﬁmlnb@&amsm&dnm}hh| iedolyd-
acetate (300 conpi ned. fil Lrat e and ings were partially

azeot ropi calcfrbo%ﬂ"feéc oW pr%q‘alrelﬁjxs'rgndy&ohen %I(e)r11csée rated to 800 nL to give a

sol ution of pr odtﬁ@t TeMet-5 52 4fririflenrameths-phgriyl)-pyridine dcherbongl-araind) dkiyindplez2-i n
ethyl acet %b@oxyﬁ@aa_dﬂ@ [B&HzAA (rShyi)8mRb)-26xXdYIL phenyéthyamitie waB lRaphbred similarly to

H-i ndol q52 cEa&aman Sep (gfalre al so readily

U

U

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

20 Table4



avail abl e via nethods well-known in the art. For exanple, the hydrochloride
salt is readily prepared by treating an ethyl acetate solution of the am ne
wi t h hydrwohiBooise3 acid i n propan-2- ol. (c) Ethyl PCT/IB02/01876
1-nmethyl -5-[4"-(trifluoronmethyl)[1, 1 -bi phenyl]-2-carboxam do]-1
H i ndol e-2- 25 carboxylate Alternative A
-(Trifluoronethyl)[1,1"-biphenyl]-2-cgpboxylic acid (133g), commercially
avai l abl e, thionyl chloride (89g) and a catal ytic anmount of
N, N- di et hyl bepzam-de—{(2—3g)—were—conrbihred—+r—toetuere{665r)—at—5H- 60C
over 2 hours,| and the mxture bgated at 80C for hour. The excess|reagent
was renoved by at nospheric co stillati onlcw t | uene (600nL 30
distillate repnoved), providi

sol u nof O

-(trifluoropethyl)[1, 1" -bi phEnyl] - 2 rb oride, which was
conbi ned with| ethyl 5-am no-XN= - i ndof e- sGarboxyl ate (109g) from
the previous step, ethyl acetlatg (4660nm ) @and 'N, NERAT i sopr opyl et hyl am ne
(131 nL) at 18- 29C. The resulti ng slurry was cooled, filtered and {he

crude product -seH-ds—were—ashed—wth—proepan—2-ot- (330 —Fhe—erde

UVMTI [ T } LA™ ol
product was tmwice reslurripd in a 70/30 m xt ure of [N vdem ner alHPLEd| wat er
and propan- 2-[0 1500 & |and the | i ds wer e| fdalch er 1ed|wi th
pr opan- 2- ol (4%)8%5( dl%g un}%u yietdi Iljgl et tterconpc uﬁl\&!?: W
1-met hyl - 5-[ 4{ -_3% ri|f Mayrlo WH\I Y[1,1' -Bhyhenyl ] -2t car baxami do] - 1
H-i ndol e- 2- car boggy! att Rlek6[79n 11 B%ycloﬁfoﬁ%ﬁéﬁmﬁd al | @0rbat|i §28-88| 'A-%o| ution

of commercial 'y avaifrable g -(frifruoromet hyl ) I, I[ as1@of P@QW —g-ggal boxylic

acid (150. 0g) % ol luMglyl( )_and aB8Pahitrile 1275 whs—added WO
03/ 002533 PCT| | B2/ L&yl | 62 t O a\/I@-pIhduh-hq'n of t hi [0#165¢ ff‘far% He-(40D. 40)
and N-net hyl pyr rgl idope, (31 7g) In E (750 nl)| ed5.651| ed2615x| 1HMAe
resul ti ng m Xfo¥ S ﬁ@élt d—at "".).(rw n M 19 pes thentt-he—atelon

\W A | - J o, 1Y o LIL rl | e
and excess thi o42y| c Mketyli d&trwtre di sPyridinedyl of f by ¢7§3‘8ci%'5 1e3'\‘7/, | bne to
900 nL. Addit]i on&l tohgﬁge azﬂgca%)ﬂ“g\@ad %Qt‘ﬁ{/] egtgp| et 9lyéflor28.8 | 12.10

re- concentrat mg—toprovide—a sotutronm or tne rnternedrateactrd—5—cnl ori de
(4"-(trifluoronet hxl )[1, 1" - bi phenyl]-2-carbonyl chloride) (900 nL). This
sol uti on wasxampeA2di|uted with ethyl acetate (2620 ni) and

N, N- di i sopr amgrekipyd aﬁ@'f&eed(t&ﬁh&teﬁuc)vmﬁ(ea@ded) of trhileseinipyd beOQlAdse sol ution of

ethyl 5-am %?1 Ji'(lser%%t?&qhe co nﬂ;ngs%géren%fg%&gl %%ol&r% Zeé!ru)as% Joffe% ?% gnt s),

fromstep ( I'on Vo ions at
20- 25C, 5seddl&hipOoduchlupp 6d0om. pertt Npl FM15960E), and the column was eluted usmg a

1- et hyl - 5- [gﬂadmﬁcff'gg%l:l\%’wm ol )\bé%IB ovel ‘pflﬁlﬂyﬂeg \A%erlagoﬁa{th%@ﬂé)] 1

H- i ndol e- 2- car boxyl at e ortio ranul at ed
er g -t HaHoRS S bineter B el BT hvaR i oh LSt RO PRt BRI E0 s
The crude pifioduate of Warsl/mini Thee copsinuwasirgdon aHewl@tbP&kardi1t@systemf demi neral i zed

water and propag. é ke RO b oAb ke A B RER G AToAl. washed

wi th propan- I'ng produ
1- et hy|'95- Ppheny] r@fbﬂfﬁ*ﬁ?ﬂt Hynople-cer 0ﬁSf"’B‘I‘;i%nyl] 2-car boxam do] 1
H i ndol e- 2- car boxy) gye)-mehyl(5L86g1 H-irdolB Zecarbbillatevas [t edatdd b OfetdttioMs:. 467. 1

(MH+) . 1H N g 430(q,
OH, J=7.2 HZ y'(%"z 'g%"_’tg %'b%%‘/ agé o3 %Ij“elh‘?é)sz’e k'ﬁé’)‘?" @ig%?%& ﬁ%lﬁ FVy .93
(s, 1 H, @CQ‘@”(‘?Eal CH¥.R.T. HHIST9) @5%ﬁ9 i O example. methytion mat @saCh'@th US'”Q

Al ternati Ve afly compatible combination of electrophlhc meth{?latlng agent, i.e., HsC-LG, where LG is a

1-Met hyl [Ieavm grroiug,lalﬁlg ggas M8t hX ?JJ"'\JQ d1 metpylé?.x aei metﬁy%i_ogi% %)a(r%g?qu,]s_te]{) (e'a_’-) or
methyl tosylate, with bases such as sodium hydride, potassium t-butoxide or potassium
carbonate. Preferably, methyl tosylate and potassium carbonate are used as follows:
To a refluxing mixture of commercially available ethyl 5-nitro-1H-indole-2-carboxylate
(4209g) and potassium carbonate (272.6g) in acetonitrile (3360 mL) was added a solution of
20  methyl p-toluenesulfonate (367.3g) in acetonitrile (630 mL), and the resulting mixture refluxed
for 18 hours. The mixture was then cooled to 20°C over 3 hours and water (4200 mL) 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



i ndol e- 2-carboxylic acid sodiumsalt hydrate. 20

Ethyll-methyl -5-14"-(trifluoronethyl)[1,1'-biphenyl]-2-carboxam do]-1H i ndo
| e-2- carwoxoploadsas (46. 7g) fromthe previous step and agque®dd/1Beid18™
hydroxide (8.0g in 140 m) were conbined in refluxing ethanol (280 nL) for
1 hour. The solution was cool ed, granulating overnight and the resulting
slurry was filtered. The product solids re washed with an ethanol -wat er
m xture and dri ed, yi eI di ng the title co%bund 1-net hyl -5-[4" 25
(trifluoronethyl )[ (¥ ] - 2- car boxam do]r 1H i ndol e- 2- car boxylic acid
sodi um sal t tﬁ"éﬂ“&'t(ééo ea@g’“e ygiding thegprodugh iyl t-BYGEYINETIr At HEWOIB2r ent  aci d
(calc) 438.41QarHV@Iaté1@19629(9W-}) 437.0 (M ). 1H NWR (DVSO-d6): 8 4.00 (s,
3H), 6.55 (s, 1 H), 7.12-7.75 (conmplex, 11 H) 10.04 (s, 1 H). HPLC
retention time 9.30 mnutes. Alternative B. -Met hyl -5-[4" - (trlfl uorom
ethyl)[ 1, 1'-bi pHéh@‘N]'5?%19r‘b’6§‘9¥h1&d?¢°!§#?%%¥'@9 30 2-carboxylic acid

hem hydr at5e Alternative A. To a mlxture of ethyl 1- methyl 5 mtro 1H-|ndole 2 carboxylate (420g),

1- net hyl - t.rifluorometh h

H i ndol e- 2- caFQS{) {ior Cgmm(?rc'%ﬁc) ucrﬁssaé1ldt bﬁ fe n0ca tgébL/‘E W {479vi ous
al ternative, Iantﬂam@é@%@l-}‘w@raﬁdm qutélo'a@fetﬂﬂmc(ni!m‘rff@tfm@ (56%5@ i daminanelided n
refluxing ethgpgl 840]r§l_)r£l—3et\ﬁm 240585 oved 3 ?roJFL)The ?Fh&réméé é%#r%d YR%s h&f?é)éted

granulatlng overnla hi | inice and he resultin sl urry
filtered. The2®3¢.c Htenﬁéer%r"?ﬂ%“%}é? @"%W'wthaw'é?moﬁ@ut éCPmP'P%’ f&‘fﬂ*ﬁaﬂl&’nd
h _ms‘éI hlyl -fo [ 4wabs(1ﬁ1§é Wérb esreamtdia tp Bdo riH(_) urmepbum%}h ht‘ﬁ)oumls(bmﬁa?@ojdlﬂﬂgs'lurry was
i ndol e- 2-car boxyl | Cl t . 0 nt al ni o wat er Yy
Wi gty - - AnrRTR A Ao psheS yispenf ofjed (S8 M3 PRSI ) 1n
NMR ( DMSO- d6) ethyB5-8m@ig-1-rhathyi-3 Hhindolé-2k@ri{osylatd (345 .59,8630)- 7. 75 (conpl ex, 10H),
7.92 (s, 1H), 10 gleehsy alﬂarr’g)lve’B ﬁFﬁnQu.re%# g e i et smo%H%%om SlriSkylatdO
03/ 002533 PCT/ 1 B02/ 01876 - Preferred ernat’i ve .
1- Met hyl - 5- [ 4190-99); ffqrftﬁi%%?frm"j'ﬂc'ﬁ' sQueRRARAY P -02”96’5%%&3%0661"3‘3/51 (50%
H-i ndol e- & cakdpp§.bg)an &byl dcqiaé AB60 ki) B! Hydrdgdhatey Gt Bib&.at 0°6 Gdr8tHors. THe

potassium hydr%&ﬁ(;' d\ﬁ"as(ﬂ?en f‘?ler%)i anﬂhg\@élsg Wésglgg) wm‘gthwggetaqg e&%ﬁi m‘RY.erF\e %c?mburqunm €s

to a suspension of ethyl
1- met hyl - 5- [ 4filtrate aridfvvagtmﬁmrhwryqﬂxayotrm'q@meﬁgep]atrzﬂw%)eaﬁpmmtrat@ to 800

1H-i ndol e- 2- car el sdoRitidr3ét Bebduct lethging-dnfiRo- PhRMHyOLHEIn84I&:B-carb BxyRE<IR 8yl 2- Ol
(4500 nL) at 60C and the resulting m xture was heated to reflux for an

hour. The sol I¥fl8h was seeded with pr oduct
(1- met hyl2@G- [ 4" - ( t Thefdcderitanad ethyl|Sygniind-1-migthglhhindidle-2-carboxyalesans aled readily

H-i ndol e- 2- Caéda@as)élwacmaﬁao@ wem&mh mmaﬁaédr)exawt w&%y&Fbéﬂidth@sﬁtﬁ%HJj @t ed at
60-70C for two hours. m xt

product pot as%rFRﬁﬁ?dsbdlt'tea‘@GIal"ég‘@"@ﬁe%? S‘?"l"PP P%tP%/B’H'”e W&'% Pﬁdﬁﬁh\%"{ ‘I‘F"’dn B’HP‘?’] %d 10

90/ 10 m xt ureolof propan-2-ol and dem neralized water (510 nlL total vol une).

The product soli | ol -2-
1-met hyl - 5- [ 4' - (t?‘? T shbEs f“f"f%m"g. Dheny R hokan do] - 1Hr -

i ndol e- 2-%ar bWY%‘eam d potassiumsalt 2.6 hydrate (287.4g, 85% correcting
for water content AefnaivelA %6-Oyifluvengdty))[1,1°6iphedyie2+sarbdxdylicicid@f33pp c@mheraiaiyd

7%, 53° oo A i 0 bl AV U ey £~
retention t i nEOMPINgd invtpluenedes atp'5r5(=§°ec|: ?‘@ﬂzﬁ@ﬂrf @nd Brefmigpre H@te‘b?téél&flo’i s
char act eri zednday. Thé exdessRBadapOWNETEMErdddy attidspHienic to-aiBYllatbatvith toluedd (BO0MI N
Figure 7. 30 distillate removed), providing a solution of 4'-(trifluoromethyl)[1,1'-biphenyl]-2-carbonyl
chloride, which was combined with ethyl 5-amino-1-methyl-1H-indole-2-carboxylate (109g)
from the previous step, ethyl acetate (4660ml) and N,N-diisopropylethylamine (131 mL) at 18-
29°C. The resulting slurry was 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 titte compound, ethyl 1-methyl-5-[4'-
(trifluoromethyl)[1,1'-biphenyi]-2-carboxamido]-1H-indole-2-carboxylate (167g, 71.8%).
Preferred alternative B. A solution of commercially available 4'-(trifluoromethyl)[1,1'-
biphenyl]-2-carboxylic acid (150.0g) in toluene (975ml) and acetonitrile (1275 mL) was added



(e) (S)-N-benzyl-N-nethyl-2-phenyl gl yci nam de hydrochl ori de nonohydr at e
(S)-N-tert-butoxycarbonyl - 2- phenyl gl yci ne (250g) and 1-hydroxybenzotri azol e
hydrate WO 308632g) and NW di cycl ohexyl car bodi m de (205. Pg/meer@smonbi ned
i n di chloronmethane (3000 nL) at 0-5C and the m xture stirred for 15

m nutes. A solution of N nethyl benzylam ne (128.1 nl) in dichloronethane
(835 nm.) was added slowy, maintaining 0-5C. The resulting slurry was
allowed to warmto room tenperature over ni“ght before being filtered,

washi ng the by- product solids with dichloronethane 2500 m_%i The combi ned
filtrate was 'iselutionesshiony ghlprided 50049 endy-athyigelirne §3 ) it (HAL) at
carbonate (2 nsflukS0 redulting trwmewwsém atkefilix 0008 hrs, akdnrtiad £EtodRHILMdSxSEEI UM

hydrogen car qgl Ehiatd e%gmll;&t}mv &0/ n1 dAéMitohal tc&eﬁ%ﬂg eous
Hbisafty S PR ey il er

citric acid SO tron once wa
(1500 nl), prbwagitieg addedi b@fm)ﬁemenﬁﬁ@g mrwqecms%wort @‘rﬂt&'btﬁt“iﬁld'ate acid

(ﬁ) 2| [agLn%y |<(hm3é(;(s4{ %@Ubrﬁn‘i}bmﬁ){ﬁx%piaenyl}h%?ﬂoﬁ\{l bryértaar(bmtmmé\wutwﬁ was by
chira S % n 1 omer

CR) 5t [ Dorsy T DAL TReh MR e bOat Rt e b RSP E Al Do St e o
this stage. Aﬂw@hsd;meteémvéoluksarsofre@}yl %@redowrmdﬂhybiﬂdrpaoﬂez catboxy?d9 0 .GFinolesi a

distillation &livdntgofordBiep (t), h@m&@h wurﬁ)@am)%smn@%dwm HiBght2p. 0- SC
during the addition of concentrate hloric acid (1000 nlL). The

resul ting solax$ogediRgswityAresietdethy 1\%"%%? B FWUH'PF‘@WW éftlﬁhénﬂf? over ni ght
bef ore t h®® exeassarmigelgerinddrypeovhighie) mmdeanaabmbnsz\ﬂ?hemmmmmdt\has granulated

co-distillati
concentr at ed %g ¥ W}th% %ﬁﬂbé %ﬁn@tmrp r%@%@ ﬁ%d\@h p%;ﬁ,QQQ %0 mﬁ&g}{é rg%?rgd%cat ed
by the additi'¥¥ tyice feé'tut"ﬁﬁu"t%ﬂ5/%?é‘t"hty'le Oét’%ﬁefe'%diﬂatﬁ'i_‘i”d PFRREPrE R alxrﬂéoﬁt}) 60C
and seedi ng. abdehe 8ds Weré@fitefdd Wdsyied\aith einedbl (450 20 Fanddidd LieRirgQreddst  wer e
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1- Met hyl - 5-] %thdnbfWétérWit%%h@Nﬂle)ﬂ[ vielding thé ptRedaypbund; ﬁaretmqmm do] -1

H- i ndol
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stirred for 1hour Trletgyamne . m.) was added fol [ owed
slurry of (S) '@}?Egﬂn time 9.30 minutes.
Alternative B. 1-Methyl-5-[4'-(trifluoromethyl)[1,1'-biphenyl]-2-carboxamido]-1H-indole-

30  2-carboxylic acid hemihydrate.
1-methyl-5-[4'-(trifluoromethy!){1,1'-biphenyi]-2-carboxamido]-1H-indole-2-carboxylic

acid sodium salt hydrate (0.62g), from the previous alternative, and aqueous hydrochloric acid
(2 molar) were combined in refluxing 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'-(trifluoromethyl)[1,1'-biphenyi]-2-
carboxamido]-1H-indote-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): & 3.97
(s, 3H), 7.13 (s, 1H), 7.30-7.75 (complex, 10H), 7.92 (s, 1H), 10.21 (s, 1H).; HPLC retention
time 9.29 minutes.
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di chl oronet hane (48 nlL) was added slowy, nmaintaining 0-5C. The resulting
slurry wawoaBlaesssl to warmto room tenperature overni ght PCFIBe21a876
triethylamne (2.4 nL) was added at OC. After approximately 2 hours, the
m xture was tw ce washed with saturated aqueous sodi um hydrogen carbonate
(2 20 x 200 nL), once washed with 0.5M aaqueous hydrochloric acid sol ution
(200 nmL) and once washed with demineralized water (200 nl) adj ustl ng to
pH=6 wi th aqueous sodi um h%/n carbonate sol ution,
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resultlng m xture stirred m nut es ore owmng to warmto
20C for 16 mL), providing a dlchloromethane solution of tert-butyl (S)-2- [benzyl(methyl)amlno] 2-0x0-1-

phenylethylcarbamate. Analysis by chiral HPLC showed that 2% of the wrong enantiomer
30  (tert-butyl (R)-2-[benzyl(methyl)amino]-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
hydrochloric acid (1000 mL). The resulting solution was allowed 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 tert-butyl methyl ether (500 mL) and dried, yielding product (S)-N-



hours. The m xture was tw ce washed with saturated aqueous sodi um hydrogen
carbonate (2 15 x 2040 nl), once washed with 0.25M aqueous hydrochloric
aci d sol wopor0¢28310 nL) and once washed with dem neral i zedTune2r18162040
m.). The resulting product solution was concentrated to 595 nL under
reduced pressure and the concentrate conbined with an acidic ion-exchange
resin (240g) in propan-2-ol (595 nL). The mxture was stirred for 2 hours
before filtering, washing the solids vvlth a 50/ 50 m xture of propan-2-ol
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granul ate at 20- hour s her et hanol { was then added
and the resWfittimgpan @lzé“'-)é'?&ﬁupﬁ‘?’bﬁ‘eé‘?r@éo’%@@“‘laaf’ “éFdf"thlhtt‘?ffet?”tﬂS‘eWéﬁ'urs A
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et hanol bef gy, Ssesﬂﬁel?é"éo@ﬁﬂg%gwltﬁ'Eh%lr%eﬁﬁbruwswacm%ﬁetﬁﬂ Br:, )TJ %éf?éé cl’qior mF, is

dried under vacuum at
char act er i zé&@luap. The solvent was agaln replaced W|th propan-2-ol (32 mL) via dlStl“Ethl’\

he warm

30  solution was diluted with tert-butyl methyl ether (160mL), cooled to room temperature,
concentrated to half volume, and granulated overnight. The resulting slurry was filtered and
the cake washed with a 1:1 mixture of propan-2-ol and tert-butyl methyl ether and dried in
vacuum, yielding product (S)-N-{2-[benzyl(methyl)amino]-2-oxo-1-phenylethyl}-1-methyl-5-[4'-
(triftuoromethyl)[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-ds): major/minor rotomers & 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 wt (calc) 674.73; MS
675.2. HPLC retention time 17.948 minutes using the standard conditions cited before

Example 1.



the pXRD (powder X-ray diffraction) pattern shown in Figure 5. Alternative
solid FormF of the title conpound may al so be prepared as follows: The
title conwowawoisas Form G (1.214g), prepared by any of thepaFtiBaxiEs76

descri bed, was dried 15 under vacuum at 50C to give the product in FormF
(1.195g). FormF, is characterized by the pXRD (powder X-ray diffraction)
pattern shown in Figure 5. Exanple 45 Comgaounds of formula 1 where R3 is
hal ogen, preferably chloro, Were prepare in the 20 follow ng manner: (a)
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(d) then re-concentrated to a volume of 595mL before diluting with tert-butyl methyl ether (1700
3- Chl oro- 1- n%lpy'l'heﬁeiu tzr]ig s%utloﬁ leéQE&f@ttQ%dCtHnH Q&Qﬂéh algd tﬁé‘ﬁ'mé( Lt}re@%rqg] 1Hind
ol e-2- carboxylic acid

| uor onet ¥ carboxylic
acid was con\)"é’P'tsé’GfOfethPPFé‘"E‘dS‘igrt‘é% M‘Ei'l‘fﬂ? ﬁfggzaﬁLd’”deme%‘ﬁ?%WPﬁérebﬁﬂeﬁ BhReMent  wit h

oxal yl chl or i gignuiafiori@2byd ongh sdaltiomd geehduis théQupy essanered ahd washad with did
25  propan-2-ol (340 mL). The product solids were dried, yielding the product (S)-N-{2-
[benzyl(methyl)amino]-2-oxo-1-phenylethyl}-1-methyl-5-[4'-(trifluoromethyl)[1,1'-biphenyi]-2- .
carboxamido]-1H-indole-2-carboxamide in Form A (192g, 80%). . HPLC retention time 11.50
minutes using the conditions specific to this example (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 (163.5¢g, 90%). Form B, is characterized by the pXRD (powder X-ray diffraction)
35  pattern shown in Figure 3.
Alternative solid Form G of the title compound is prepared as follows: The title
compound (13.5g), prepared by any of the methods described, was dissolved in ethanol (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



amount of DMF. To a solution of the acid chloride (10.8 g, 38 nmol) and
pyridine (3.27 nL, 40 nmmol) in nethylene chloride (200 m-) was added the
product oVosBemséx) (10.1 g, 40 mml), and the reaction WCITBO218ES
stirred at roomtenperature for 1 hour. The reaction solution was diluted
to 600 nL with CH2Cl 2i washed with 0.1 N HO solution (2 x 500 m-) and
with 15 brine (500 nL), and then dried EpSO4). The sol vent was evapor at ed
in vacuo to give the crude product which was purified by recrystallization
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tO enzene solution (600 mL. The organic layer was washed with water (500 mL), brine

(500 mL), dried over MgSQy,, 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 hours. 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 (MgS0O,), and concentrated in vacuo
to afford the crude product which was purified by recrystallization from ethanol to give 13 g of
the title compound

(c) 3-Chloro-1N-methyl-5-amino-indole-2-carboxylic acid ethyl ester. A

To a refluxing mixture of hydrazine hydrate (10.8 ml, 222 mmol) and Raney Ni (6g) in
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the title compound.
(e) 3-Chloro-1-methyl-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
dissolved in THF (120 mL) and methanol (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 (MgS0O,). 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,SOj in the presence
of KOH, K,CO3 and Bu,;NHSQ, in a 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 dissolved in 3:1 THF:methanol, LiOH in water is added under stirring conditions
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Molwt.| MS | HPLC
Example| R* R° | R R’ R® R" (calc) |(found)| (min)
46 Methyl H [Methyl| Benzyl H  |Trifluoromethyl| 709.17 | 709.2 | 20.185
47 Methyl H H |Propyn-3-ylf H |Trifluoromethyl| 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
50 Methyl H H Propyl H |Trifluoromethyl| 647.10 | 647.2 | 16.67
51 Methyl H . | Ethyl | Benzyl H [Trifluoromethyl| 723.20 | 723.2 | 21.392
52 Methyl H [Methyl| 3-chloro- H |Trifluoromethyl| 743.61 | 744.2 | 20.578
benzyl
53 Methyl H |Methyl{ Benzyl | Methyl [Trifluoromethyl| 723.20 | 723.2 | 21.202
54 Methyl H H Ethyl Methyl [Trifluoromethyl| 647.10 | 647.2 | 15.615
55 Methyl H H Isopropyl | Methyl [Trifluoromethyl| 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 [Trifluoromethyl| 695.14 | 695.2 | 19.131
58 Ethyl H [Methyl] Benzyl H |Trifluoromethyl| 723.20 | 723.2 | 21.172
59 Ethy! H H {4-methoxy- H |Trifluoromethyl| 739.20 | 739.2 | 18.345
benzyl




WO 03/ 002533 PCT/ 1 B02/ 01876 -70 The product fromstep (b) (407.5 ng, 0.892
mml ), (S)-N-ethyl-2-phenyl glycinam de hydrochloride salt (316.3ng, 1.47
nmol ) andowamemirsdaci d (10 drops) were suspended in CH2C 2ciaBomiip7e and t he
reaction mxture was stirred at roomtenperature for 20 mn. NaB(OAc) 3H
(2.1 eq) was then added, and the reaction m xture was stirred at 50 C for
5.5 h. 5 Saturated NaHCG3 (8 nlL) and CHgd43 (12 nL) were then added, and the
organi c | ayer vvas vvashed W|th water (6 mL), and then concentrated in
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(a) 3-Chloro-1-methyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-

indole-2-carboxylic acid (3.41 g, 6.6 mmol), N,O-dimethyl hydroxylamine hydrochloride salt
(0.938 g, 9.4 mmol) PyBroP (4.50 g, 9.4 mmol) were suspended in CH,ClI, (60 ml), followed
by the addition of diisopropylethyl amine, and the resultant reaction mixture was stirred at
10 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 to give 2.86 g of
the title compound.
(b) 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (3-chloro-2-formyl-1-methyl-1H-indol-
5-yl)-amide:
15 To a solution of the product from step (a) (1.56 g, 3.02 mmol) in THF (25 ml) at -78°C
was added DIBAL in THF (1.0 M, 12 ml), and the reaction mixture was stirred at -78 °o for 6 h.
The reaction mixture was diluted with NaHSO, (0.25 M, 86 m!) and EtOAc (115 ml), and the
aqueous layer was extracted with EtOAc (2 x 100 ml). The combined organic layers were
dried (MgSQ,) and concentrated in vacuo to about 30 ml in volume. The product was purified
20 by flash chromatography using 1:1 EtOAc/hexane to afford 0.706 g of the title compound.
(c) 3-Chloro-1-methyil-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-
2-carboxylic acid [2-(ethylamino)-2-oxo-1-phenylethyllamide



78 4' -ethenyl - 632.769 79 2'-nethoxy 4'-nethoxy 666. 7841 80
4' - hydroxynet hyl - 636. 757 WD 03/002533 PCT/1B02/01876 -71 81 2'-nethoxy
5'-chl or ow6730e6323 82 4'-cyano - 631.741 83 4-tert-butyl PcTABR/A@8T 84
3' -net hoxy 4'-nethoxy 666.7841 85 3fluoro 4'-fluoro 642.712 Exanpl e 86.
(S)-5-(2-But oxy-benzoyl am no) - 1- net hyl - 1Hi ndol e- 2- car boxylic acid {2-

[ benzyl (et hyl ) am no] - 2- oxo- 1- phenyl et hyb} - am de (a)

5- (2- Acet oxy- benzoyl am no) - 1-met hyl -1 Hi ndol e- 2-carboxylic acid ethyl
ester 5 To a sol %é gﬂadmfrén@(ébna Jm%@b'sgt ml)e(sgN%{ypﬁ’%Néd%ﬁlyé}ﬁdn%@t hy!

ester (12.86 % n%) i'1sop rogg |'am n mv)
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aqueous NaH@@Bhed e w@reg@snmg arlditigedtdofdenit@ed #livad. (lildeﬂiroM]:S@s @initled bylflastr ed.
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acid The product of. step (a) (2.0 g, 5.26 M) was dissolved in THE (30 nl),
net hanol (1(§xanl@e@_,ggand water (10 mL). The m xture was treat ed with
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dried over filt

d entr fe e.t Ie co ound.
20 (¢) (9)- §N?§"‘H‘§?B B (Zoy| °o’j‘m° Cﬂ# ég@‘? m}sfaﬁa 86‘?% ar ggx;| ic
acid {2- [ beeaetdn(vakedmdinirotheadid A- qumamd thp nesalihgetnixtiure wmhdeen'léhenom oduct of

step (bys( 11e3kh egaturéo%f}n W To W%ag%n(r%xtéé vﬂls tr@n%ﬁdm5 mPAf N-S) - N
ci nam de ( Eﬁ!{{gv\ere I aced in a 50
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to OC and t perdfieedy siidalyebrothatagoaphppsilg GHBiIEEDANEhE VBeldd randed flodh atshit.70%Af t er
the additi o, Wag 9Pl ete the cooling bath was renmoved and the reaction
m xture was stlrred at roomtenperature for 16 h. The m xture was diluted
with ethyl déde8te (120 nL) and the mixture was washed with 1 N HCl (20

m), water (20 pil) and brg{me R20 ni). The et acetate was drijed with
MySH4, filtered pnd concenpfdted. The resjd as purified by f|l ash col umm
chromat ography op silica gé ut| BQ{ wid I~&% di et hyl et her iln CH2CI 2.
; s
H H H,C”
Example R" Other R™ (if present) Mol. wt.

66 3'-fluoro 5'-fluoro 642.712

67 2'-fluoro 4’-fluoro 642.712

68 3'-trifluoromethyl 5'-trifluoromethyl 742,728

69 4'-chloro - 641.176

70 3’-methy! - 620.758

71 3'-carboxylic acid - 650.741

72 3'-chloro 4’-fluoro 659.166

73 4'-methoxy - 652.822

74 3'-amino - 621.746

75 3'-methoxy - 636.757

76 3’-carboxymethyl - 648.768

77 3’carbamoylmethyl - 663.783

78 4’-ethenyl - 632.769

79 2'-methoxy 4’-methoxy 666.7841

80 4'-hydroxymethyl - 636.757




(d) (S)-5-(2-Butoxy-benzoyl am no) - 1- net hyl - 1H i ndol e- 2-carboxylic acid {2-

[ benzyl (et hyl ) am no] - 2- oxo- 1- phenyl et hyl } -am de To a sol ution of the
product oWVosBemséx) (120 ny, 0.22 m\V), triphenyl phosphi nePC&8B028760. 26
mV), and an al cohol (0.29 mM in THE (2 nmL.) at O0C was added DEAD (41 ulL,
0.26 WD 03/002533 PCT/1B02/01876 -72 mM). The cooling bath was renoved and
the m xture was stirred at roomtenperatrare for 16 hours. The m xture was
concentrated to apprOX| mately 200 uL and appl ied to a prep TLC plate
(silica gel 60 Fp5#g71 0 ”'”2’néth‘o§§yx 20 T 5"dﬁﬁ>r&" ate wampyoyt d with 5%
di ethyl ether iH %—'?2"' 2 Th%, €0+ HesponrtRg—to—prody 17v2§s—scraped of f
the plate. The ptrodlct Mmas 5 \A?ﬁy@ 2d fr mthe silica gel \¢ ethyl acetate.
The ethyl acetate vBd cloncerfttedte¥ t o provide “the titlle ?ﬁzcﬁ?ﬁct. Mol wt.
(calc), 602.74; M5, 8603, HPLLMehOxy7 ni nut es.4-Friappl es §7-660884hown in Tabl e
7 were prepared $1ng3arfly to Enmapl e 8§. Tallom R17 H3 64272 OO\ \ / H a
O NHHC-N MIMW EXanpie R~ (cafc) M5 APCC mMn 87 2- to I 588.71 589

18.0 88 4-triflourq butyl 65671 657 h pyl 602.74
603 19.7 9 Xi‘“ﬂﬁ% (g)g%{y‘{’“t%‘i%.gﬁz?y'%’ﬂ*?°)2&mit Y'é%‘"?d i%c‘?f ?}Y'rcyaégdgm 631 22.3
92 Allyl 58GenzyBiEthyTanino]2dxG1ohenyietiyll-bmie4. 75 615 20.0 94 Meth |c cl ohex

| 642.8 643 22.7 (@%qzwataw SRS RRIRYInc001 120803 chBoRyc 8 dny bggox eth |
666. 78 667 18.8 7 6y 547 15.3 10
Exanpl e gg To a solution of 5-amino-1-methyl-indole-2-carboxylic aC|d ethyl ester (12.86 g, 58.92

5-[(4' - Trif ImMyrantretdopioppetpiteiyd 2250, hOMBA mMAMArRE!, bedtZokvar added@a salutivaxy| i ¢
acid [2- OXO'oFéceWPQQ%%éy?ér(l&fdgF?ﬁ’ bﬁ%lzn&)epg@ww]u?e@ q\?te": thg addition was complete the

cooling bath was removed and the mixture was allowed 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 NaHCQ;. The organic
fraction was dried over MgSO, and filtered. The solvent was removed under reduced
pressure to provide the title compound.
(b) 5-(2-Hydroxy-benzoylamino)-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
15 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 HCI. The mixture was extracted 3
times with ethyl acetate (25 mL). The ethyl acetate fractions were combined, dried over
MgSQ,, filtered and concentrated to provide the title 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 a 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). After the addition was complete the cooling bath
was removed and the reaction mixture was stirred at room temperature for 16 h. The mixture
was diluted 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 acetate was dried with MgSQ,, 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)-5-(2-Butoxy-benzoylamino)-1-methyl-1H-indole-2-carboxylic acid {2-
[benzyl(methyl)amino]-2-oxo-1-phenylethyl}-amide
To a solution of the product of step (¢) (120 mg, 0.22 mM), triphenylphosphine (68
mg, 0.26 mM), and an alcohol (0.29 mM) in THF (2 mL) at 0°C was added DEAD (41 uL, 0.26



F NV I N_ O N15 (a) 5-nitrobenzofuran-2-carboxylic acid nethyl ester.
5- Ni t r obenzof uran- 2- carboxylic acid (10g) was di ssol ved i n nmet hanol (200
m.) and wbloewafses m (100 L), and the m xture was cool ed taTABY2/I8THEr
stirring conditions was WO 03/ 002533 PCT/1B02/ 01876 -73 bubbled HCO gas
until the solution was saturated. The reaction m xture was stirred at room
tenperature overnight, and white solid was fornmed. The precipitate was
collected by filtration to afford 9.5 g of the title conpound. (b)

5- am nobenz r r f step
(a) (6.9 g %I\W) a\gl §g@ﬁ§/p§% [‘}er@%d%ﬂﬁh@?ﬁ'ixtd?@fv?% stirred -ghr%orﬂ tng%jt?r%lf%’rnm%f R 00
Pd/ C (1 g) hawa tThe "rvégrequrf@n?e@&%tW neRRTOKmAteY %\%Psulh%’rwé?f’aioeﬂpf&m% 50

psi of hydmpegegii¢zdel 60 Fav4 50 mht)Q0 catxadOyat). Taspiste way eidtebyith blotdiettiyl ether
through cel r]f EH dTh%:%%nc? %r}/e%%ndmw prro&ﬂ;? ng s&ere\éao(fHRe Blgteprﬁg'p%ugl v%sg of

the title co

5-[ (4 -Thif M%Mrfmw stitepert i ethyl @aetaienfhg strliapeipiees £enqerEie DO RISy | i ¢
acid 10 netwilie probedt. Morwh! (chib)Usu2omeibydos2Hiiphenyimagsboxyl i ¢ acid (9. 14 g)
was dissolved in CH2Cl 2, followed by the addition of oxalyl chloride (4.49
m.). Under stirring conditions was added DVF (0.5 nL), and the stirring
was cont i nuddganpes a7- B8 showTind able [ weret Preparedesireidgstodxample 88hl ori de were
renmoved in vagd®, and the residue was dissolved in CH2CI 2, followed by the

addi ti on of 15 product—fromstep{b) {5 8 g—and—pyredre{+36-r). The
reaction sglution was stirred at room ature overnight. Thel reaction
m xture was concentrated igr vacuo, fgu si due was dissolved| in EtQAc
(500 i), washed with satyfated ion (2 x 50 m.), water (50
m.), 1 N HQl solution (2 50 br e 8 . After drying over

MySO4, the|solvent was veoN in vadpo tb giv e crude product which
was purified by recrystal ation from 20 "Bt OAC/ héxane to afford B.4 g of
the title gonpound. (d)

5- [ (4' -Tri fluorome hy! bi nhnn\ll 2. cat hnn\l%&nda m nn'l benzofuran-2-car bOXy| ic
acid The prioduct from step 17C) (8.1 9 \%’ i ssolyed |n 100 L) and
nmet hanol (169 aBr;i!ill_e) UIIdCIz_I% ).l‘lu: §ie] \,J||U|588 -;J)fla Naq&%‘d‘dﬁd Hl_i ('{“{rg g) i n water
(100 nlL). The ggEact O, Rbx: MRy oS Pt BEEH at T tETTpET gre—fpr 30
m nutes. The Tgact O “S3Th il iBdpyias enegé)ﬂpen.regogu ZASHN P .1 acidified
by addi ng N...dg 5ottt Q%Qﬂ]_ylbh | Pt ottet CA.i’E'B..‘ynA '\M"‘i‘hﬁﬁ}‘hﬁ%lz x 300
m.), and combt 1:(]' Ot galllzeljhﬂ.y 1S WE‘I“E_W%%HF}I v "‘6'1? 15 (22 56—L) and
then dried UVQBZ My SO TIg)pT gani T { ay g Was Tegg7COo |L,cm17d1 ed—n vacuo to
gi ve the crudgpropuct WlickHentyWaS PUTT T 5eH7Y [E@§STRI T T ZgHg O f|rom
et her/ hexane 1dy g1 V€ 7mbinJiciiontJE 11 {1 € ga@@PoUNd g43( € 227
5- [ (4" -TriflTucysone hyl M@thm';@layrbpﬁr caf bomgyd.j2 an| nap1bepzof uigd- 2- ciar boxylic
acid [2- 3(—oxgg1 pllUlebheﬁo)&y&hwpyl amnggEiyargsse 188

97 2-ethoxyethyl 618.74 619 16.7

98 H 546.63 547 15.3

10
Example 99

5-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-benzofuran-2-carboxylic acid [2-oxo-1-
phenyl-2-(propylamino)ethyl]Jamide

15 (a) 5-nitrobenzofuran-2-carboxylic acid methyl ester.
5-Nitrobenzofuran-2-carboxylic acid (10g) was dissolved in methanol (200 mL) and
chloroform (100 mL), and the mixture was cooled to 0°C. Under stirring conditions was



The product fromstep (d) (100 ng, 0.235 nmol),

(S) - N-propyl -2-phenyl gl yci nam de hydrochloride salt (1 eqg.) and PyBrop
(1.1 eq.)womseoxdsssol ved in CH2Cl12 (2 nlL), followed by tireTaBat18®®N oOf

di i sopropyl ethylamne (3 eq.), and the reaction mxture was stirred at room
tenperature between 2 hours. The solvent was then evaporated, and the
product was purified 35 by prep-TLC usifzg- 2: 1 Et CAc/ hexane as el uting
solvent, and the yield was 79 ngy. Exanples 100 -112 were prepared

simlarl Y t QuEBITIREI Gadhtil th@scﬁ%%ﬁWa@%tJer%d HEFeadiBA mdlfe w@stﬁ@&iaﬁ&rﬁ oget her

with the nltrogen atomto which are attached formthe lis
het er ocycl y eI °‘W3"@f§/§5‘52’§%3 7§ 18699 189 Brecipiale was,gqigcted t@lf'ﬁra('ml / ON
a O H H RRto aftwrd 916 g bStHdRt&contpoanpl e R6 R calc (found) mn 100 H

Cycl opropyl m et Py cl opropyl 597.599 598. 2
13.539 102 Pi pe?llysdl n- 11\ tﬁ%%é@%@%% %g)gﬁ gmldﬁ%%yé'égt%S Mor phol i n- 4- eél 627. 626
628.2 135755 101hﬂpfe9%qt8fi@ﬁte9|(a)é@%g>a'@§d@é@\@ in §HE 1290 QLOHOMWSdPY 8r o- benzyl
665. 65 666. 2ddifond®D0% PAE (it gf an®ihbydsuldny redetivh mbdife GBSRYdfY8naledluhd&2D psil 07

M4 et hoxy bR 057 Rt “rbbeby SRSl b ion Widon e e fe bl S0
684. 2 16. 95%as 1EMOved @ vacudite pravise,S BERLYe itserameany. 684, 2 16. 961 112 H

2-f1 uoro-4- trl(fcb er[@mtﬂbyrbmetﬁﬁ?mpﬁér&ﬁz éaBord)-bRindPlenzbrer Yl cabaklieadd bel ow
pr ovi de % addi ti onal conpounds of the invention, prepared 5
accordi n %t hods descri bed above, in particular, as described for
Exanpl es 66 854'-Triffupprimetiyyl-Zpighenyjcarboxyic agid (R14-p) whs/digspived in CH,CI,, followed by

the addition of oxalyl chloride (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 dissolved in CH,Cl,, followed by the addition of
15  product from step (b) (5.8 g) and pyridine (7.36 mL). The reaction solution was stirred at room
temperature 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 solution (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 temperature 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 fayers were washed with brine (2 x 50 mL) and then dried over
MgSQ,. The organic layer was then concentrated in vacuo to give the crude product which
was purified by recrystallization from ether/hexane to give 7.1 g of the title compound .
(e) 5-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-benzofuran-2-carboxylic acid [2-
30  oxo-1-phenyl-2-(propylamino)ethyl]Jamide
The product from step (d) (100 mg, 0.235 mmol), (S)-N-propyl-2-phenylglycinamide
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’ together with the nitrogen atom to which they are attached form the listed
heterocyclyl group.
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Table 9 below provides Examples of additional compounds of the invention, prepared

according to the methods described above, in particular, as described for Examples 66-85.

Table 9
£y
N O
0
R' TN 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 16.07
115 2-methyl-5-chloro-phenyl 579.104 579.2 16.683
116 1-hydroxy-cycloprop-1-yl 552.679 553.2 13.013
117 2-methyl-4-chloro-phenyl 579.104 579.2 16.651
118 (Norborn-2-yl)-methyl 562.718 563.2 17.288
119 Cyclobutyl 508.625 509.2 11.734
120 phenoxy-ethyl-methyl 588.712 589.2 17.118




20 When present these agents conprise |less than 60% of the fornul ation,
preferably less than 40% for exanple 10-20% More detail ed exanpl es of
tabl et fowowBat2sesns for the conpounds of the invention areTgh@wsion Tabl e
10. The exanpl es shown in Table 10 can be manufactured by standard
tabletting processes, for exanple, direct conpression or a wet, dry or
melt granulation, nelt congealing 25 pigcess and extrusion. The tabl et
cores my be nono or nultl-layer(s) and can be coated with approprlate
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WO 03/ 002533 P&/ 1|B02/ 038Mero-thigg2-3: 1 (93, HM103% -5782edr at 5848 Avi cel / Dcp
Ac-Di - Sol Magnesi um 2: 1 PeBBorbéthyl 3% - St ezmare [1%73Avi|cel /16ATt Di - [Sol

Magnesi um Fagpe FI[O LaQt(@ﬁI@ Y- phehyear atlesgk. 787 93 858021 [P0 Awl46®! 7 Manni t ol

”g‘
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20% Stearate 1% 1% Avi cel : Mannito EI ot ab Vagnesium 1:2 (92.5% 4% -
St ear at e Oral solid forms for compounds of the invention, examples of which have been

5  provided above, are preferably tablets, powders or granules which typically contain just the
active agent(s) or preferably in combination with adjuvants/excipients to enhance the
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  formulation 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, EprotabTM

, starch and
sodium 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 detailed 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 congealing

25  process and extrusion. The tablet cores may be mono or multi-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
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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 oils 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 GTC/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

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, palatability and flavoring agents, antioxidants,

stabilizers, texture and viscosity modifiers, and solubilizers.

Table 11 - Trademark, chemical composition and commercial source for some glyceryl and

glyceride-based systems

Commercial
Source

Trademark Chemical composition




A preferred oral solution for active conpounds of the invention contains up
to 1 %by weight of active ingredient dissolved in nmedi umchain
triglycerwd®3002533 Pharm Eur. or simlar solvents (see tabiraB®)is7é5 A nore
preferred solution contains active conmpound (S)-N-{2-[benzyl (nmethyl)am no] -
2- 0xo- 1- phenyl et hyl } - 1-nethyl -5-[4' - (trifluoronethyl)[1, 1' - bi phenyl ]-2-carb
oxam do] -1 Hindol e- 2-carboxam de, of f{7ae invention see Exanple 44, at a
concentration up to 0.6 ng per nL in a nediumchain triglyceride oil

Pharm Eur. | A papfial ary| pref erredzedutideBecont ai ns act i vgigonmpopind
(S)-N-{2- 1¢

Capmul CM Glyceryl ¢ late/caprat Abite

benzyl (net AR LR TIARIEE byl 5-JH4—(t %+ uet onret hyl
%1, 1 Ybi(phe 1v5I1; M@”'?ﬁ?box mdor'T"@r“aE' DY SRR . b oFondea  olenti o )
see Exanpl e |44, Mighols28 oncknt Trhgyiceife agpylateicaprate/svgcipate il |nC€1‘3ﬁ§?ex B55 EP,
Crodanol Gr¢/ C Miglyoll8abr af ac @€pylme @xceidicapryatefticbetea ed | sol Goidea copt ai ns
active conppunBrditit+d¥4CE- Oleoyl macrogol-6-glycerides Gattefosse
[ benzyl ( met My g ass=12~ OO~ 1~ PETEHcER Wnolinbaliet Y1 - 5~ | 4 Gakdiédst U0[ omet hyl )
[l, 1 _-bl ph ||y:_J Peceo cafr uxa“ﬁ UUTGI o “[n %‘&egte‘ cat EUA$|I| ‘Ettef&'seL n
I nvention se¢e s Efﬁﬁ— RS qulycerlﬁé 05y o ABc mt— n Capt ex

355 EP, or Jellibaéerbl &G The ngalﬁhchéJn Tl SE TS dbure e PT ppar ed in
a process i VoW QL O @HTOT [T TTg ”'Medl&‘ﬁ'é AR Serie TT TTET MaTGG/droE U] trasonic

agitation at—a temnmperature, 11T SUCIT & fasti o tmat 175 advantageous to the

rate of di swr%rrworau%gru&m&t.w&%Bmk%fﬂaérmeﬁ@n b&hv&rhsvlﬁﬁomrégl hi @n of
t he corrponents with nech rature u

e 0C,
£ oLl ovon by Sl PP SPahst dt Mo e Erdt 415 PRATD L e gy splverts
pr ef er abl e pgseedatssii)nvol ves addition of the active ingredient (S) N-{ 2-

[ benzyl ( gEt hyl) arg more preferred solutlon contalns actlve com]pound (S)- N-{2 [benzyl(methyl)amino]-
i noJ - 2- oxo- 1- ph | uor one I 1

1' - bi phenyl [%-%o- 10%‘?'5\%3@%1%?“%??[‘?/ ﬁﬂf&O@"?”t}’&[l’BoW%ﬂﬁ‘H]ez C% o@miol HBAYs-on see
Exanpl e 44, 2vdatdoxarsiaé aniheadveion agp Exadmipey4, btta ddneenGatinasp t35% ndpher Gradanol

GIc/ C, or L%tperd }r?&a%%&gﬁqefbﬂ%{n?r%ea%rpre heated to a tenperature up to 70C,

fol |l owed by coo0O tration to ensure solution clarity. An even nore
pref erabl e proceds |Pﬁ0'6‘!'%s raeferred ogoleont heordains vacivigr emrRORd ( $PLNHZ-2-

[ benzyl (oet yenyafetghandnd2xd-A @h@rry}ékr@l}hwéthyﬂ-s [ne(thwbroﬁre[r&r)ﬁ (1t-5“;bri‘ehy|]qzr-orret hyl )

[ 1, 1'-Dbiphen ndol e- 2- car,

i nvention sé@rbéggrr%ql 1E’4£fp %)??aﬁbc’x;m' %Inolf(t:hael 'n% °(5‘§/e 8%%5@ g?ﬁt aéiﬁ’ﬂ‘}‘?’)’?%“?@ -78
agi tation, tuota®emapet @k irdHteRPSS EP deraganol GTCICCr aheafacH®s been pre- heat ed
to a tenper atureAnSOQeZO%oréol lerprd yoiE@O! b&ﬂau%ndaétrl/é”c&hb&!ﬂdtQSszﬂe

solution clari nyention is 0.b i pe b

specific er@lﬁ??‘%@ﬁ}g %‘\éﬁl%g p“wrie@wﬁé ”?yﬁ? L‘{ a]éftﬁ'oﬁi’g'e V'ﬁgq b"?hle%b]é] rations
of i ndi ibduakrbasgnedd]d Herfdotekecarbowamitie, @ heamentfianrset iEsaraple 4, 8 acpocenatont

met hods and cQBRENEBLSHEH TPkl 345 ER, RECREARS dqu/é he invention. I|ndeed,

various nodificatlions of the invention, in addition to those shown and
descri bed herei n W Prefesed SpHtions gheye aray bF(E’recpﬁr@g(-'P QRICFESEANVPIING KEMYPIPI F'Eom t he
f oregoi ng deseporehisavith atedhdnizki wvitragpneagigtionr at a teBipefatund i duct atfasbios tret is

i ntended to fall, \%Jshbﬁ'\etrzﬂ%e Sgaglogf the appended clains. Al references

cited herein are’Incorpora reference in their entireties for all
20 A more preferable process involves combination of the components with mechanical

174
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agitation at a temperature up to 70°C, followed by filtration to ensure solution clarity.

A particularly preferable process involves addition of the active ingredient (S)-N-{2-
[benzyl(methyl)amino]-2-oxo-1-phenylethyl}-1-methyl-5-[4'-(trifluoromethyl){1,1-biphenyl}-2-
carboxamido}-1H-indole-2-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-
[benzyl(methyl)amino]-2-oxo-1-phenylethyl}-1-methyl-5-[4'-(trifluoromethyi)[1,1'-biphenyl}-2-
carboxamido]-1H-indole-2-carboxamide, of the invention see Example 44, with mechanical



10 purposes. WO 03/002533 PCT/1B02/ 01876 -79- What is claimed is: 1. A
conpound of forrmula 1 b R2)n (RB)m X Ol1lb; 15 RNaO R3R5 NR6R7 or a
phar macewpDmalb2s3nccept abl e salt thereof , wherein: 5 R PeTAB@RMIBIoUt ed at
the 5 or 6 position of fornmula 1 b and has the structure: R10 2 X2 (R11)
3L P45,6 or when R7 is phenyl, pyridyl, phenyl-Z -or pyridyl-
optionally substituted with one to fiveasindependently selected R12, Rl is
(C1- Co) al kyI (C3-C8) cycl oal kyl, (C5-C10)bicycl oal kyl, - (CRaRb)tQ Cl-C6

al kyl), - ca@a%mm RLBIED ,Croda%e@m/é%@rasﬁeer( Bhdd BhaemsRRaRL5, (CA
10 C10) het ero ) heter oa%twar or - Rb) g-aryl, wherein

the cycl oal ¥ ét@“%?@b’{}?d'”g Fefila ngyfe SIIPN ety i's optional Iy
substitut ed WI t h The Giveotiva i eoff tb\be limfitele pesudpe by Yhesspeeiftd edibodBits desicsbean

IOnE gggr f [Omh%hé? E (ﬁg a's%n@l?d_lhmaﬁ%%&f fn&Qg'aQaép%cé 10Q5&§1v8?\ro§ aﬁgdn%&ﬁgg’r from

R8, R', R12eqmaenyme ’Ba%ﬁ eonpReeNts ﬁﬂéﬂ@'ﬁd'@ﬁﬁqwe sbihg dveetionr difeRI'@Mouy ano,
nitro, 20 axdddicatioAsToMBe invystioaXl addifch-tethoad kiydwn 4ridZie6érbad keneit, wilveédooney

(C1- Co6) al kox

perfl uoro( Cf\ééaj?nt(\:@q% %é'r('i' Irrﬁgﬁr)eo?r% %'”Ithe gfj‘ 86’?%7@ cﬁz?n?%f@o% ?Xﬁmf)les
mono-, di- &uch de'f'qfilé\W@(@m@qe&It‘kE@Ry"th"t WPFPQEGPBW@?PRﬂ”G@lCJ%§ al koxy

(C1- Co) al kyl t hi o,Alh¥reases( Sibd HeRlrRhdk YihcorgdyAMdOKY reference in their entireties for all
(C3-C8) c§cl oal k;{l (CRaRb) g-, (C2-Co6)al kenyl, (C2-0C6)alkynyl, (Cl-

C6) al kyI mi RgP° Cl C6) di al kyl am no, am no(Cl-C6)al kyl -, -(CRaRb)gNRaR14,
- C(O) NRaR14, 25 NR14C( O R15, -NR 140R15, -CH=NOR15, -NR t4C(O) OR15, -NR
14S(0O)j R15, -C(OR15, - C(S)R15, -C(OOR 15, -0OC(O R1l5, -S02NRaR14,
-S(OjR 5, or -(CRaRb)gS(0O | R15; each Ra and Rb is independently H or
(C1-C6)al kyl ; WO 03/002533 PCT/1B02/01876 -80-



Rc is Hor R'; each q is independently an integer fromO to 6; weach j is

i ndependently 0, 1 or 2; R3is H halo, (O - C6)alkyl, or nono-, di- or
tri- hal oyGb3/0@33xnl kyl; 5 R4 is H (Cl-C6)al kyl, (C3-C8)cyciranddnibie
-C(OR15, -C(S)R15, -(CRaRb)tQ(Cl-C6 alkyl), -(CRaRb)tS(Cl-C6 al kyl),
-(CRaR0)rC(O R S, -(CRaRb)rR S -S02R15 or -(CRaRb)g-phenyl, wherein the
phenyl noiety is optionally substituted-Mth fromone to five independently
selected R16 ; each r is independently an integer from2 to 5; 10 each t

i s i ndependegidtys dmédkeger from1l to 6 R5 and R9 are each independently
H, (Cl-GC6)al kyl clo |, -C(O R15, C(S)R15, -(CRaRb)t(Q(Cl-C6
al kyl), (CRaRb)tS(Cl%’%’P ;}f%f@( WA RD) r O( O) R15, - (CRaRb) rR15 or

-S2R15; R6 is H, (Cl-Co6)al kyl, (C3-C8) cycI oal kyl, -C(O R15, -C(S)R15,
-(CRaRb) gQ( C1-C6 al kyl), 15 -(CRaRb)gS al kyI) - (CR8Rb) r C( O R15,
-(CRaRb)rR S or -S02R15 ; R7(R% (Cl-CB) 3 CIﬁ%)CG)alkenyl,

(C2-C6) al kynyl, -(CRaRb)gQ | k a gS(Cl- C6 al kyl);

(C3-C8) cycl oal kyl -C(O)R 5 Rb)rC(O R 5, 1b(CRaRb)rC(S) R S,
- (CRaRb) rR15 or - SO2R1{L ¥ : pyrigyl, phenyl-2Z'-or pyridyl-2
optionally substituted w! fi vél~ 30 ¥hdependentiy sel ected R12; or
R6 and R7 taken together w tUh th nitregen g o which they are attached
t oget her conprise (C4-Cl10) heterocﬁ%lyl whe t he heterocyclyl noiety is
nonocyclic; wherein the aIkyI cycloalkyl and heterocyclyl noieties of the

foregoi ng R6 _an ps a I substituted i ndependently with 1
to 3 substi toﬂ@rﬁigrmaﬁa B%' §&5P 3\5'655 tbﬁrtegd“x'ﬁrgnfrom hal o, cyano, nitro,

trifluorénmethyl, R'is ubstiwterhastieciy 6 pasifiaimf forr@Ra Bb and3f=@)tRlEructug( O) OR15,

-OC(O Rt 5, -NR14C(O)R15 -C(O) NRaR14, -NR aR14, and -NR 140R15, Ci1-C6

al kyl , CZ-C6 al kenyl, and C2-C6 alkynyl; and R10 is phenyl, pyridyl,
phenyl - Z2- or pyridyl Z2-, wherei R \phe phenyl or pyridyl noiety is

opti onal I y substituted with one to fr\@iyddependent |y sel ected R13 ; 30 Z2
is -S(OS, -0-, -(CRaRb)w, ofR" & Lw(O) k(CRaRb)g- ; wis

i ndependently an integer from1l t $ h k is independently O or 1; or
R10 is OR1l7, wherein R17 is (Cl-Co6) aI kyl, (Cl-C6)al koxy(Cl-C6)al kyl, nono-,
di- or tri- halo(C2-Co6)alkyl, perfl uoro(CZ-C4)aI kyl ,

trifluoronethyl (Gtwes) Rl |kyrhe,nylhmddylppyiér@llcz’%)p&hdyyf o;(tﬁaanysaasmuted with one to

C8) Cycl oal ky { %& sé| >2a '%% %pk &}Qy’e\l Wic,-c& mﬁ I's
dependent I ﬁagg% c‘:% 34 5 Crollovel
R R) £ O (SRRt . «éﬁaﬁw@ J% (%ﬁzw?q cng% -
- ( CRaRb 1O RLE gheterGH2IR, (tﬁ-Cw)f%@éIblar)R]éfyl bs- (G:Rﬁﬂié)p@ﬂd e/nérleyi tthd cy(;xeénkmdeéWyJ
,E G3- C8) cycl Q\g!e}'(c)él'w orta( frTH[',aJ ?gﬁt onglly sué%&duv?thqgﬁt hr% té ? ve |§§e)pené(emly seY\QFr ein

he al kyl m)éet es

m is an integer from 0O to 5;
n is an integer from 0 to 3;
15 p is an integer from 0 to 3;
L is -C(ON(R®)-;
X'is N(R%), S or O;
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, (C,-Cs)alkyl, (C,-Ce)alkoxy, methoxy, (C;-Ce)alkoxy(C4-Ce)alkyl, mono-,
di- or tri- halo(C,-Ce)alkyl, perfluoro(C2-C,lalkyl, trifluoromethyl, trifluoromethyl(C4-Cs)alkyt,
mono-, di- or tri- halo(C,-Cg)alkoxy, trifluoromethyl(C4-Cs)alkoxy, (C4-Csg)alkylthio, hydroxy(C;-
Cslalkyl,  hydroxy, (C3-C8)cycloalkyl(CRaRb)q-, (C,-Ce)alkenyl,  (Cao-Cglalkynyl, (C;-
Ce)alkylamino-, (C;-Cg)dialkylamino, amino(C,-Ce)alkyl-, -(CRR®),NR’R", -C(O)NR°R", —
25 NR"™C(O)R'™, -NR"OR', -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(0)R"®, or -(CR?R"),S(O)R"®;
each R®and R°is independently H or (C4-Cg)alky};



WO 03/ 002533 PCT/1B02/01876 -81 independently optionally substituted with
1 to 3 substituents independently selected fromCl-C6 alkyl, C, -C6 al koxy,
am no, hywoeswe2sbal o, cyano, nitro, trifluoronethyl and tecrhBeasst hoxy;
and wherein any of the above "al kyl", "al kenyl"™ or "al kynyl" noieties
conprising a CH3 (nmethyl), CH2 (nethylene), or CH (nethine) group which is
not substituted with hal ogen, SO or 5 302, or attached to a N, 0 or S
atom optionally bears on said nmethyl, nmethylene or nethine group a
substituent sel egicgdyf,y@m the group consisting of halo, -ORa, -SR and
-NRaRb 2. A conpound of claim1 having the fornula 1: R2)n R4 (R)m N O
1 6~ RNa O 3 RN Wperf’emﬁﬁnﬁ‘t%ﬁgff‘?%eaﬁlcal |y acceptable salt thereof
, Wherein: Rl iseedbmintje;teedienawtﬂnezs or 6 p05|t|on of forrmula 1 and has

t he structure: %((Bljé)a?kyl'-orn%n% ﬁr-grtW Ha% ?”d%k@?er from 0 to 5;

15 nis anlnteger ?rom )
N M SIS LM eyt (CoooRaoRr R . (A TRABC s Dt
i ndependleEt : -jIcrerhsat, el fakam IqaRiR"),(cchmé (m:RalR‘t),R‘s 2-80&2? der, -@R°RY,-pHewylr oxy,
Cl-C6) a -,
G or tri s el &%@bé Y e P?ﬁ“m %é%@;’% ifh b (1B e idepedtfy
trifl uor onetseigrte B G5) al kyI m)no- - or tri- haI o( C2- C6) al koxy,
trifluoromethyl ((ChctChi mbk;sbwenn& le@@ér&ﬂolﬁyi folst 0, hydroxy(Cl- C8)al kyl,

C3- C8) cycl oal kyl C2- C6) al k I
ECl C6g a?éﬁylogm %o(aq?&ﬁ%g %@?ﬁ? erl?r;égm tgr?1( no( Cl) ?36) )altlmléyl -
- (CRaRb) gNRaRt 4, R® o) RiRcame 4pach Nﬂeaﬂ@e'@yR*B(Cr%'WRl(@Eﬁ%YClO@kbﬂNm - NR

14C (O OR 15¢g)RR é e ; 2R AR aR® R15,
o, S B Ot SR CR @R )

I ndependent | ? 7 or. (C1l-C6)al kyl; Rc isHorRt 1, WO 0?;/ 002533 PCT/ | BO2/ 01876
-82 each q is i ndSpendentl) Vk)arﬁCd Goeyglealkyf, FB(@)B™L- -B(PR", -(CR°R")40(C1-Cs alkyl),

15 -(CR®R"){S(C:-Cs alkyl), (CR?R®),C(O)R", -(CR?R*)R" or -SO,R"®;

R” is (Ci-Cealkyl, (Cy-Cealkenyl, (C-Co)alkynyl, -(CR?R®),O(Ci-Cs alkyl),
«(CR’R"),S(C-Cs alkyl); (Cs-Cs)cycloalkyl, -C(O)R™, -C(S)R', -(CR?R"),C(O)R",
-(CRR"),C(S)R"®, -(CR?R®),R" or -SO,R"®,;

or R” is phenyl, pyridyl, phenyl-Z'-or pyridyl-Z'- optionally substituted with one to five

20  independently selected R'%;

or R® and R’ taken together with the nitrogen atom to which they are attached
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 substituted independently with 1 to 3 substituents independently selected

25  from halo, cyano, nitro, trifluoromethyl, 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,-C; alkyl, C,-Cs alkenyl,
and C,-C; alkynyl; and

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' ;

30 Z%is -S(O)-, -O-, -(CRR®), -, or -(0)(CR?R")4(O)(CR*R")q- ;

w is independently an integer from 1 to 6;

each k is independently 0 or 1;

or R"is OR", wherein R" is (C;-Cg)alkyl, (C;-Cg)alkoxy(C;-Cs)alkyl, mono-, di- or tri-
halo(C,-Ce)alkyl, perfluoro(C,-C,)alkyl, trifluoromethyl(C;-Cs)alkyl, hydroxy(C;-Cs)alkyl, (Cs-

35  Cg)cycloalkyl(CR?R®)g-, (C2-Ce)alkenyl, or (C,-Ce)alkynyl;

each R" is independently H, (Ci-Cg)alkyl, (Cs-Cg)cycloalkyl, -C(O)R', -C(S)R",
A(CR?R®)O(C+-Cs alkyl), -(CR®R®),S(C+-Cs alkyl), -(CR*R®),C(O)R", -(CR?R°)R" or -SO,R";

each R" is independently H, (C;-Celalkyl, (Cs-Cs)cycloalkyl, trifluoromethyl,
trifluordmethyl(C1-Cs)alkyl, wherein the alkyl, moieties of the foregoing R'® groups are



each j is independently O, 1 or 2; R3is H, halo, (C1L - C6)al kyl, or nono-,
di- or tri- halo(Cl- C6)alkyl; R4 is H (Cl-C6)al kyl, (C3-C8)cycloal kyl,
-C(O) R15,woGB)RIH, -(CRaRb)tQ(Cl-C6 al kyl), 5 -(CRaRb)t BCCIB@R18dckyl ),
-(CRaRb)rC(O R15, -(CRaRb)rR15 -S02R 15 or -(CRaRb)g-phenyl, wherein the
phenyl noiety is optionally substituted with fromone to five independently
selected RIB ; each r is independently & integer from2 to 5; eacht is

i ndependently an integer from1l to 6; 10 R5, R6 and R9 are each

PG o) e A s e
- ( CRaRb) r R15kyr C-G@pRx% 2mizp, Mrogshé‘ﬁm Cyafﬁﬂ/mtraw'ﬂuo | angd i”f'ueﬁomﬁVlPWdy| Z -
wherein the phenyahd wherpyrahyiyﬂthmoeé YalkyB, “alR@iyl’ on‘alidyyy"Sudisties torh@dingiatdH,one to

five independ Q}Rgzﬁg

i ndependent | ygtﬁ 5 9)05]%‘ rgé%ge)&fgp W§9¥ﬁ ng{ﬁUbgt '}’] haldﬁﬁr\/ §q%rzz or
pyri dyl - #2- S%Mraéatheg thea ﬁh@ﬂyﬁa&mW?‘qné*ib’lbeﬁﬁlct@tsﬁ'dl@et s@pwtwmmoyme thine
substi t ut ed giubh sORBtueR sbletted irdifl @ReAEIBRbAstIFEbMEIe dORL3SR® &l INRRS( O) S-,

-0-, -(CRaRD)w, or -(Ok(CRaRb)W O k(CRaRp)gq 20 wis independently an
|nteger from1l to 6; each k is independently O or 1; each R 14 is

i ndependent |y H, 2( Cl- @ peapkyd,of ¢laig- 08ving tedermivlal1: - C( O) R15, - C(S) R15,
-(CRaRD)tO(C1-C6 al kyl), -(CRaRb)tS(Cl-C6 al kyl), -(CRaRb)rC(O Rls
-(CRaRb) t R15 or -SO2R15; each R15 is independently H (Cl-C6)alkyl,
(C3-C8)cycloal kyl, trifl uoromethyl, 25 tr uor onet hyl (C1- C5) al kyI
wherein the alkyl, noieties of h% oregm S(i%grgups are |ndependently
optionally substituted with 1 bstit S pendently sel ected from
Cl-C6 al kyl, Cl1-C6 al koxy, o ‘ al o, cyano, niiro,
trifluoronethyl and trif '8 any of the above "al kyl ",
"al kenyl " or "al kynyl" ie 51\ } (methyl), CH2

(met hyl ene), or CH (nethine)™g 5s not supstituted with hal ogen,
SO or 30 SO2, or attached to a N, B3or atorNRoE[Sti onal |y bears on said
et hyl, 1§]ret hyl ene or nmethine group a substituent selected fromthe group
consisting of halo, -ORa, -SRa and -NRaRb. 3. The conpound of claim 2,
wherei n L i or atphaioteceltically péeeptblp st thereef . whe®: and to the 5 position of
formula 1, wher eirigbubstitutdd et 6\WBSHidRI I forhil§ 1 Bnd Rasithe SlsucRd p is 0 or 1.
4. The corrpound of claim3, wherein R10 is phenyl attached at the 3
position of 35 R1l, wherein the phRenyl noiety of R1O is optionally
substituted with one to five indepe I sel ected R13. 5. The conpound
of claim4, wherein R7 is phenylsZ1, Q t he phenyl; noiety is
optionally substituted with one‘t 3 pendently selected Rte, wherein
Z' is -(CRaRb)v WO 03/002533 PCT/ I B 1876

m is an integer from 0 to 5;
15 n is an integer from O to 3;
p is an integer from O to 3;
L is -C(O)N(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, (C4-Ce)alky!, (C,-Cs)alkoxy, methoxy, (C4-Cg)alkoxy(C;-Ce)alkyl, mono-,
di- or tri- halo(C,-Cg)alkyl, perfluoro(C,-C,)alkyl, trifluoromethyl, trifluoromethyl(C4-Cs)alkyl,
mono-, di- or tri- halo(C,-Cg)alkoxy, trifluoromethyl(C,-Cs)alkoxy, (C,-Ce)alkylthio, hydroxy(C-
Cs)alkyl, (C3-C5)cycioalkyI(CRaRb)q-, (Ca-Ce)alkenyl, (C,-Cg)alkynyl, (C4-Cg)alkylamino-, (Cy-
Ce)dialkylamino, amino(C;-Ce)alkyl-, -(CR?R®);NR°R™, -C(O)NR’R", -NR“C(O)R", -
25  NR™OR'™, -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 (C4-Cg)alkyl;
Ris Hor R,



-83 6. The conpound of claimb5, wherein R4, R5, R6 and RO are each

i ndependently selected fromH, (Cl-C6)alkyl, -(CRaRb)g(Q(C, -C6 al kyl) or
- ( CRaRb) r'RD®3/00288%r ei n each R12 is independently sel ect edPCmaByaB,
hydroxy, (Cl-C6)al kyl, nethoxy, (C2-C6)alkoxy, (Cl-C6)al koxy(Cl-C6)al kyl,
mono-, di- or tri- halo(C2-C6)al kyl, trifluoronmethyl, 5

trifluoronethyl (Cl-C5)al kyl, nmono-, di-_gt tri- hal o(C2-C6)al koxy,
trifluoronethyl (Cl-C5)al koxy, (Cl-C6)al kyI t hi o and hydr oxy(Cl-C6) al kyl ;
and wherein each d from hal o, hydroxy, am no,
cyano, (Cl- C8) a|‘*E;l°':'%q ‘S?@B%?ﬁp%%%g%f ﬁ%i ( C2- 06) al koxy,

( C1- C6) al koxy( Cl- e@ef)m iegependgitn0., 1Q!li2 or tri- hal o(C2-C8)al kyl,
trifluoromethyl, grisH, bas QOBICL‘L)dIky( 6 lm&e), al- loytrir hdiBI0P-Ge)akiyk or tri- hal o( C2

10 Co) al koxy, trifd. th (174 t

hydr oxy( CL- 06) al kFEI Wéf&%@g (%ﬁwgﬂ)"yc'R%’gx BEI e V\# @Q%Q& Gﬁ%%’?

( Cl- 08) alsky| (C%Rdt%&selal"W‘RlHCqu m@r)R‘fcﬂQ%MRkw -SOR’ TPre -(EHRR ouRhen
claim 6, Vmeﬁrﬁa?erh Rﬂeopﬂe‘ﬁ IPRsiBY | is pticaile dumdtituleReni® PESidneaB ME inddbendsh@r €i n
t he phenyl ‘ Qf Rlé is optionally substituted with one R1S. 8. The
conmpound of ¥I°&FHT7, wherein Z° is -CH2- and wherein R4 is H (Cl- 15

Co6) al kyl or -(CR&RU) g&(nG2ped8erdly Ry Infegergromihie 5corrpound of claim8, wherein

the carbon desi Q%E@QS m@epén@eritl?émle r¥rolrS1 tolen the "(S)" confi gur ation;
wherein R3 is H halgp,

15The
weretn 8,12, 1 el P A e s
phenyl et hyl }-€S)REL HGRREKD(G:-C{ alkyl) L(aa?ans(cng plkyl1 - (CRaRb)C (O)R", -(CR°R®)R" or
1' - bi phenyl ]. s8;roar boxam do]-1 Hindole-2 20 car boxam de 11. A compound of
claim1 sel ected ‘f.romthe group consisting qf:
-5-[(6-met hyl -4 R'ris Pheyr By WF”%FpWéHXﬂdY'ZZ c&’?‘ﬁr@wi‘? P%QY'r%PYF?V'I-@?'ﬁHS'I e- 2-
car boxylic aiptlaimaﬂy&un”ﬁttdtgd \Githi dne tfive Xralefdenpérein yéledtéyR F,ami de;
3- Cnl or os1- met hylng- (64" o (bhﬁ;{b}loromat hyl -bi phenyl -2-carbonyl)-am no]-1
H i ndol e 2 25 caer fc acl
[ 2- ox0- 1- phenyl - 2-i§ tBP%PGDMh% IBRPS G B HY 6] ani de;
3- Chl or o- 1- met hyIR'Sis[pbényt, pyridyl, pHan@rrt dryplridyi-Zrh evtgleinh€ piddoINy lpyridgirhdiety is1

+indol o2 Gae Xeagg@gch.ﬁ SF R ARERRG AT dr uo- 1o Phenylet Iyl am de:

3-Chloro-1 Or OITE gl - 2- carbonyl ) -ami no] - 1
H i ndol e- 2- car bak e -B)acPd -CERNo- - ({Qi»é@mR)qu';ﬁ Biykaini no) et hyl ] ani de; 30

3- Chl or ol- et hyly rs%d[eﬁ@h@gﬁﬂkl an integer from 1 to 6; .
-(4'-trifluoroneth car bonyl ) -am no] - 1Hi ndol e- 2-carboxylic

acid [2-(ethyl ani ﬁg’)k'ﬁ e de’Bﬁ&ﬁ’yl ‘et hyl ] ani de;  3- Chl or o- 1- et hyl
-5-[ net hyl - (4" -t reath BRST Grrisdenenddsitip Hb nigh-Calatselr Hbr@sbcyclmhyho}}(Q)Rﬁnﬁ@OHi‘é

5 b l t 1 . 15,
T ot Vol ey et e AT

acid [2-oxo- 35 J‘?""‘:'bh%nyl's 2”‘{‘*;3%’6’5 Warkl ngc)‘1ecff‘$@1y] aFﬁﬁéhcmaﬁL t”ﬁ“°r°methy'
S5-[(Bi pr%nyltnfmemmebwl@kqséaﬂm naleredr ditel alkg- noietied fof |thel fdfbgomjoRE Grogmr bexyl i c

ZC'( ?M[efh A r?)?&%htﬁ%})fldﬁgliy%ugé%}t«%d%vﬁﬂgp% rhm sh?ﬁlerlt%fm%]ﬁéﬁd @ Eblected from C,-Cs

- 2- car bonyl )a h‘PﬁBi al oxanﬂ%p)@rony alo, cyano, nitro, trlﬂuorometthand trifluoromethoxy;
and wherein any of the above “alkyl”, “alkenyl” or "alkyny!” moieties comprising a CHj

(methyl), CH, (methylene), or CH (methine) group which is not substituted with halogen, SO or
30 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".
3. The compound of claim 2, wherein L is attached to the 2 position of R' and to
the 5 position of formula 1, wherein X is C(R®) and whereinmis 0, nis 0, andpis O or 1.
4. The compound of claim 3, wherein R' is phenyl attached at the 3 position of
35 R’ wherein the phenyl moiety of R' is optionally substituted with one to five independently
selected R™.
5. The compound of claim 4, wherein R is phenyl-Z', wherein the phenyl moiety
is optionally substituted with one to five independently selected R'’, wherein Z' is
-CRR"), -.



car bonyl } - am no) - phenyl - acetyl ] - am no} - net hyl ) - benzoi ¢ aci d i sopropyl

ester. WD 03/002533 PCT/1B02/01876 -84 12. A pharnmaceutical conposition
whi ch conppicsmes2sa3 t her apeutically effective anount of a earpBedsw any of
clainms 1-10, or a stereoisoner, pharnaceutically acceptable salt or
hydrate thereof in conbination with a pharnmaceutically-acceptable carrier
or diluent. 13. A method of treating obe83ty in an animal in need of
treatment thereof, which 5 conprises admnistering to the aninml a

t1 h% apizt I Zal Iy ebf ect TNECAPRBUY of @faint bewrremgmnd FSfand Rﬁ}ir:lc-ac&v%ﬁh @ﬁe;ﬁh@énfrﬁ

p ri ¥l I ch conpri ses
formng an ?lﬁgeéﬁ iéaéégg?%&%%@gﬁg%ﬁﬂ ) (%%5 rmula AB1 : R10 R2)n
a ON (RL1l)p 4 6heeiBeachR'Bislindep@iientiRelR3ed fmn baid hadroonfatfhldikpf methexy,
formula C: (c@ceﬁ\khkdﬁ &- &:L>é\kd3y<@1 Zlkylwmncﬁl &- 8 b rRb@Ed ew@r thiLefd@tntio 5; N

Is an integer fro

I trogen
At om of %(d;m(q@yethyéﬂsoséa'rﬁ R @oﬁogﬁv?fsrnetm@%éaﬁ J
i ndol e; X i s(ONGJalk@(hRegnd hydvexyed rCoRtyE endH or R'; R2, R8, Rl 1, R12, RI13 and

R16 are each i “dewﬁ&gﬁ%‘éw RS"% %%E%dérﬁl?%@ééoofrorﬁmeoh dFUx&ré?mno %?ér@o( ami no,
hydr oxy, (Cl-

'k |,
oY o o € el Repa (o COT o er e Eaapky bore- o bk
trifluor orret heyd(C,-Cg)alkyl,u arifloorembai G‘r:lﬂu@&)mthkm,,cswynommq- dii-- oortrit rhialo(C,-
hal o( C2-
h?d(r)g)xy( g) a%é?% {ﬁdo OI%W 1= %‘%ﬂlo&f}C ?%Rgm Ywdrg gr% bhﬁ?F@ﬁ and -

(C2- 06) al kyniR, ‘C c@)eaﬂf"w éﬁﬁﬁb@ Ce)et”ﬂ aeé)ﬂa?ra'r‘@wamﬁ Cojalky?
am no( Cl1- C6) al kyl 7, - pgINREdR L tAim SGQtQ)dHFR’PQMphenWEMbﬁé@tRieSs posithiRb#ORt 5,

O RIS, -s%“é%é%ﬁ&%%%y”w%;’% g%s PGS Coch ra and Rb i s
i ndependently H o (ClT*E%YCé‘I‘FK’Wd okbgeif G VY'?feI'fh Eeﬁh‘erﬂﬂdy"’%ﬂ‘ﬁ"? Rt églr (Girom 0
to 6; eaeth jchaky Bﬂ&IFE’R@gﬂ)‘(CL L Bkyhl or 2; WD 03/ 002533 PCT/1B02/ 01876
9. The compound of claim 8, wherein the carbon designated “a” in formula 1 is
in the “(8)” configuration; wherein R%is H, halo, or (C4-Cs)alkyl and wherein RCis methyl.
10. The compound of claim 9 which is (S)-N-{2-[benzyl(methyl)amino]-2-oxo-1-
phenylethyl}-1-methyl-5-[4'-(trifluoromethyl)[1,1’-biphenyl]-2-carboxamido]-1H-indole-2-
20  carboxamide.
1. 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-oxo-1-phenylethyl)amide;
3-Chloro-1-methyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-
25  carboxylic acid [2-ox0-1-phenyl-2-(prop-2-ynylamino)ethyllamide;
3-Chloro-1-methyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-
carboxylic acid [2-(isopropylamino-2-oxo-1-phenylethylJamide;
3-Chloro-1-methyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-
carboxylic acid [2-oxo-1-phenyl-2-(propylamino)ethyljJamide;
30 3-Chloro-1-methyl-5-[methyl-(4'-trifluoromethyl-biphenyl-2-carbonyl}-amino]-1H-indole-
2-carboxylic acid [2-(ethylamino)-2-0x0-1-phenylethyllamide;
3-Chloro-1-methyl-5-[methyl-(4'-trifluoromethyl-biphenyl-2-carbonyl}-amino}-1H-indole-
2-carboxylic acid [2-(isopropylamino-2-oxo-1-phenylethyllamide;
5-[(Biphenyl-2-carbonyl)-amino]-3-chloro-1-methyl-1H-indole-2-carboxylic acid [2-oxo-
35  1-phenyl-2-(propylamino)ethyl]amide;
5-[(Biphenyl-2-carbonyl)-amino]-3-chloro-1-methyl-1H-indole-2-carboxylic acid [2-
(isopropylamino-2-oxo-1-phenylethyljJamide; and
4-({Methyl-[({1-methyl-5-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-2-
carbonyl}-amino)-phenyl-acetyl]-amino}-methyl)-benzoic acid isopropy! ester.



-85 R3is H halo, (O - C6)alkyl, or nono-, di- or tri- halo(Cl- C6)alkyl;
R4 is H (Cl-C6)al kyl, (C3-C8)cycloal kyl, -C(OR15, -C(S)R15,

- (CRaRb) tvop@30@B(3al kyl ), -(CRaRb)tS(Cl-C6 al kyl), -(CRaRpLTABQ) R,
-(CRaRb)rR S - SO02R15 or -(CRaRb)q phenyl, wherein the phenyl noiety is
optionally substituted with fromone to five independently 5 selected R16
; each r is independently an integer frogp2 to 5; each t is independently
an integer from 1 to 6; R5, R6 and RO are each independently H,

(C1-Co)al kyl, ( C8) cy : 5 ggggt\%g

al kyl) | (CRaRbC?% - C%hé}ﬁula&%ﬁéucal c%c%smﬁ whlchr)qoﬁ)gﬁse]s a thelr Z ygegﬂve

- SO2R15; R7 q@Uﬁ%ﬁmePWPPHW of ﬁ‘ﬁ@ﬁyrmzifa oF eﬂﬁ?f‘i‘edyﬂhaznace HRAlAsr R a0Ige
phenyl or pyJaitdyydise teérgofiiscontpiatianeihl ayphaurizstuticaity@dceptable canier dralildent e

i ndependent |y selgcte ;}%qll?p Regent 'y
an integer from 1 to g&ﬁ%é @réaﬁng @%ty u%n ar(u ded of tre%tm%@ tl'\é?gé?

pyri dyl - 22- COWﬁé?eélaﬁmt”W@”b%@n‘W a@jmamw@wut'ﬁ%‘v é%@ﬁtlv%amwf Pfdh%ﬂrgwou"d of
substi t ut ed amybohe am&.nﬁsm fo.ve i ndependently selected RI3 ; z 2 is -S(OS-,

- 0- CRaRb) w-, gr k

i nt ege§ from) 1 t019'6 eac éﬁ%R%RB)e\ﬁ%f% gﬁﬁﬁ%%fomdl% Mggﬁ?&&?@%&%@“

i ndependent |3p qm'deﬂ@&aM’)?weRW COTMDM)‘@@!%@ -C(O R15, -C(S)R15,
-(CRaRp)t ( C1- C6 al kyl), -(CRaRb)tS(C1-C6 alkyl), -(CRaRb)rC(O) R15,

- (CRaRb) t R15 or -S02R15; eack'R15 is indéBehd tIy H, (Cl-Cg)al kyl,
(C3-C8) cycloal kyl, trifluoromgethyd, tr|fI or onet hyl ( Cl- C5) al kyl , wher ei n

the al kyl, noieties of th OUPY_ ar e independently
depengsit;l y sel ected from

optionally substi tutg i
Cl-C6 25 al kyl, al y~<"hal o, cyano, nitro,

%
trifluoronethyl and trifluoromnet hoxR? and wher & n any of the above "al kyl ",
"al kenyl " or "al kynyl" nvieties conprising a ol (methyl), CH2
(met hyl ene), or CH (nethine) group which is not substituted wi th hal ogen,
SO or Sﬁé or att ched to fhl S atom optionally bears on said
net hyl , ‘et hyl ené" PCP,@P?H”HQ they f °<5?]@ & substituent selected fromthe group
consistlng of halo, -ORa, -SR and -NR aRb; 30 and Lc is selected froma
(i) a carboxylic acid or salt thereof angactivated formof the
carboxylic acid or (iii) an al dehyde. ocess of claim 14, wherein
the group Lc is prepared by hydrolysissgt” a conpound of formula ABl-e: RI10
2 RAOR" / NN(RL1 )F 6 | Le AB}-e. X19 RR3 c;
R\N ~_-0
H

NR°R’

wherein
m is an integer from 0 to 5; n is an integer from 0 to 3; p is an integer from 0 to 3;
the amido nitrogen atom of -C(O)N(R®)- above is bonded to the 5 or 6 position of the
15 indole;
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,
azido, amino, hydroxy, (C;-Ceg)alkyl, (C,-Cs)alkoxy, methoxy, (C4-Cg)alkoxy(C,-Cg)alkyl, mono-,
di- or tri- halo(C2-Cg)alkyl, perfluoro(C2-Cy)alkyl, trifluoromethyl, triftuoromethyl(C4-Cs)alkyl,
20  mono-, di- or tri- halo(C,-Cs)alkoxy, trifluoromethyl(C4-Cs)alkoxy, (C4-Cs)alkylthio, hydroxy(C-
Cs)alkyl, (Cs-Cs)cycIoaIkyl(CRaRb)q-, (C,-Ce)alkenyl, (Co-Celalkynyl, (Cy-Cg)alkylamino-, (C;-
Ce)dialkylamino, amino(C,-Ce)alkyl-, -(CR°R%),NR’R'™, -C(O)NR’R™, -NR™C(O)R®, -
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(0)R"®, or -(CR*R");S(O)R";
25 each R® and R” is independently H or (C,-Cg)alkyl;
each q is independently an integer from 0 to 6; each j is independently 0, 1 or 2;



WD 03/ 002533 PCT/1B02/ 01876 -86 wherein the conpound of formula ABl-e is
prepared by a process which conprises formng an am de |inkage between a
conmpound wb oBlesBormula A: Ro IC(Rl1l) X Lc AL P 6 5 aadmroxasmound of
the formula 61: 5)n 2R4 N HN Le Bl 19 RR3 wherein Lc is a carboxylic
acid and Le is a carboxylic acid (C,-C6)al kyl ester.

-85-

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

R* is H, (C4-Ce)alkyl, (Ca-Cs)cycloalkyl, -C(O)R"™, -C(S)R", -(CR®R")O(C+-Cs alkyl),
«(CR°R®)S(C-Cs alkyl), -(CRR®).C(O)R"™, -(CRPR®)R', -SO,R' or -(CR°R")-phenyl,
wherein the phenyl moiety is optionally substituted with from one to five independently

5 selected R';

each r is independently an integer from 2 to 5; each t is independently an integer from
110 6; ‘

R®, R® and R® are each independently H, (C;-Cg)alkyl, (Cs-Cs)cycloalkyl, -C(O)R",
-C(S)R", -(CRR"}O(C,-Cs alkyl), -(CR’R®),S(C4-Cs alkyl), -(CR’R®),C(O)R", -(CR*R"),R" or

10  -SO,R',

R is phenyl, pyridyl, phenyI-Z1- or pyridyl-Z’-, wherein the phenyl or pyridyl moiety is
optionally substituted with one to five independently selected R';

Z'is -SO,- or -(CRR®), -;

v is independently an integer from 1 to 6;

15 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(0)-, -O-, -(CR°R®),, -, or -(O)(CR?R*)(O)(CR?R®);- ;

w is independently an integer from 1 to 6;

each k is independently 0 or 1;

20 each R™ is independently H, (C;-Ce)alkyl, (Cs-Cs)cycloalkyl, -C(O)R', -C(S)R™,
-(CR?R®}O(C4-Cq alkyl), -(CR®R®)S(C;-Cs alkyl), -(CR?R®),C(O)R", -(CR?R®)R" or -SO,R'®;
each R"™ is independently H, (C;-Ce)alkyl, (Cs-Cs)cycloalkyl, trifluoromethyl,
trifluoromethyl(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;-Cg
25  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";
30 and L°® is selected from a (i) a carboxylic acid or salt thereof (ii) an activated form of

the carboxylic acid or (iii) an aldehyde.

15. The process of claim 14, wherein the group L® is prepared by hydrolysis of a

compound of formula AB1-e:

R R? R
0 h /
= N
(R”)p N L° AB1-e.
X
NS ILS /
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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;

2 4

R )n /R
N

e m)
HIII / L
R?
R3

wherein L® is a carboxylic acid and L® is a carboxylic acid (C4-Cg)alkyl ester.



