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SECRETI ONybipghéhse¥ the Invention This invention rel ates tgcraporeisss

triam de-substituted heterobicyclic conpounds. These conpounds are

I nhjbitors of mcrosonmal triglyceride transfer protein (MIP) and/or 5

apol i poprotein B (Apo B) secretion and a.e useful for the treatnent of

obesity and rel ated di seases. These conpounds are al so useful for the
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di seasessedieezomvention further relates to pharmaceutical conpositions

conprising these conpounds and to nethods of treating obesity,

atherosclerosis, and related 10 difiskbeidie lavealien conditions with said
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25 Accordingly, compounds which inhibit MTP and/or otherwise inhibit Apo B secretion
are useful in the treatment of atherosclerosis and other conditions related thereto. Such
compounds are also useful in the treatment of other diseases or conditions in which, by
inhibiting MTP and/or Apo B secrefion, serum cholesterol and ftrigiyceride levels may be
reduced. Such conditions may include, for example, hypercholesterolemia,

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

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



to certain 35 conmpounds which have utility as inhibitor28dbedeioer 20¢ter
exanpl es of MIP inhibitors may be found in e.g., U S. Patent Nunbers
5,712 wF93/062533 41, 804, 5,968, 950, 6,066, 653, and 6, 12pBi%o2/bETs

I nternational Patent Application publications WD 96/ 40640, WD 97/43257, WO
.98/ 27979, WO 99/33800 and WO 00/ 05201; and European patent application -
publ i cations EP 584446 and EP 643, 057228 Decenber 2005 WD 03/ 002533 -2
Summary of the Invention Disclosed are conpounds of the fornula 1: '
PCTI LB02/ 01876 5 or a phar macguhnea ¢fthabweptoabl e salt thereof, wherein: R
~1's substitut edp@diosedBe SorffouisROSL KRl @f formula 1 and ‘has the structure:
rnis an integer fromO to 5,  nis an“integer fromO to 3; 10 p is an
integer fromO to 3; Lis -CCONR9)-, i.e., L has the structure: Rs O
Xis Nor C(R) ; R2, R3, R'. R12, R13 and R16 are each independently

sel ected fromhalo. cyano, nitro, , 15 agt ds ard no, hydroxy, (Cl-C6)alkyl,
(C2- C6) al koxy, met hoxy, (Cl{B6)alkoxy(dl-Csyalfky),, nono-, di- or tri-

hal o( C2- C6) al kyl, per | uorof C2- C4) alckyl 71 f | uor onet hyl ,

trifluoromethyl (Cl-C5 di- br tri- hal o(C2166)al koxy,
C2<(0.

trifluoro. nethyl (Cl- o, hydroxy(Ct- C6)al kyl,
(C3-C8) cycfoal kyl (CRaRh) © :
(C1-Co) al kyl am no-, (C4- Cs)di al kyl am’m%, aNRPR( C1- C6) al kyl -,

- (CRaRb) ONRaRt 4, -C(O NR3Ri 4, . 74C(O R15, 20 NR140R15. CH=NOR 5, -NR
14C(OOR S, -NR14S(OIRS, --C(OR 5. -C(S)R15, --C(OOR'", - OC(OR 5,

- SO2BRaRf 4 phartsdelil®bly acRbptati CRARKERHOWLBLF= each Ra and Rb is independently
H or (Cl-ng “2‘ is Hor Rl1

Kyl ; . each i s independently an integer from
0to 6; 28 Dea%e'%/‘r"f)'?éti'gt 6§tth?/\6°b§FBﬁ'?§§%?%@$?iB@f§?ﬁ U8 each | is
i ndependently 0. 1 or 2; R3 is H4 halo, (d - C6)alkyl, or mono-. di- or
tri- halo(Cl- C6)alkyl; R4 is R -C6) al kyl, (C3-C6)Cyd oalkyl, -C(OR 5,
"C(S)R s, -{CR3Rb)1Q(C1-C6 al kyl . '

R");

L____ s

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

. Rg
N
i\n/\g ;
O

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



- (CRaRb) TS(C1- C6 al kyl). -(CRaRb), C(O R15, -(CRSRb) 1R15, -SO02R 5 or
- (CR3Rb) a- phenyl, 5 wherein the phenyl noiety is opti o8& Dscesies2®dut ed
with fromone to five independently selected R16 ; each r is independently

) an i e om2 to 5 each t is independently an ipp@g8sefsem 1 to 6, R
#é)%g&%éjé each independently. H (Cl-C6)al kyl, (C3-0C5)cycloal kyl,

C(O)Rs 10 -C(S)R15, -(CRaRbhQ(Cl-C6 al kyl), (CRaRbNS(C C6 al kyl),
(CRaRb) C( OR S, -(CRaRb),R15 or -3-SO2R15; R7 is phenyl, pyridyt,
phenyl - Z1- or pyridyf-Z1-, wherein the phenyl or pyridyl noiety is

opt i onal I y Ségg%gnldgp%qdé@m;@ 1pe, to five independently selected R 12; Z' is
-SQ2- or [

IS ndependentlg n) er froml to 6; R4 i's
phenyl , pyrl‘ﬂyis + BHRAG1 -~ GalElkyigRr mRAp; efy‘?”'ZQ' lo@h&ﬁ@ﬁ( 'the phenyl or pyridyl
m)l ety is  aptis onatlomayhsCiCoyadin, tGOMRE -CEIRIY e CRATapEhdamiyY). sel ect ed

; a - Rb) 4 ;
| 13 ndeb 4%5 é}ﬁ? -S( %?k%t éCQ R },C(()S%RaR%WR ),@"5 é@%}rﬁ Cira Relrrk ) dtleiira RD) w

i s I ndependently 0 or 1;
each Rwhreirs menel@pérm@ﬁwy omione'btlsl@ﬁ)“éww‘“ floes 0pg) e Jivp d%‘?eng’/T ey O R s,
- C(S) Rsgtected RERARONQ( C, - C6 al kyl ), -(CRaRb), S(C, -C6 al kyl),

- (CRaRb) 1C( Q) R75 %}) S, each Rs is independently H,
(Cl- C8) al kyle)acp}(r(%m ende I%ar':Rteé)é’rfrFr??fq tor onet hyl |

trifl uor oneteagt t(@nd@mﬂnmwn 'mﬁﬁ?éffé"ﬂﬁ i9fie al kyl, noieties of the foregoing
RLS groups gper2and Rdﬁr@e&@ﬁmdleblenaé}ﬁly 002 |- 9) BRSO Oulcbamyt, FOORD, 3

8 ox T o B R R b T o e RO, ana ™

wher ei rscaq_m'ﬁ of the above "al kyl", "alkenyl' or "al kynyl" noieties
conpri si ng &7 end LAY 'phenyQ'IZor(ayﬁ&yhﬂ eRfein e fHanf BEbRIcRENoig@y RUP Which s

not substitute W|th hal ogen, Attached to a N, 0 or S atom
opt i onapfopallyeshsiituled Wik pee 'ﬁ@t’%‘?‘%?pe?@f'ﬁl?'yﬁc@ﬁ‘g&; ‘methine 30 group a
substi t uent zelsot ed(dr’alp+ he group consisting of halo, --ORa, -SR2 and -NR

Rg In an 9?@9&%‘ F@igﬁt&,ah“{tégepﬁqu Ached to the 2 p05|t|on of Rl and to the 5
po

tion of e conpound of for gl has tnﬁ structure
of formula R“Hs PEBY.OREdMABENDH0S" W!@ﬁ/ oﬁ%%*@“lﬂcfﬁef 0’2?6?@1%‘”9 1a; (R 11

I'n anoB&%ﬁal@@iﬂQd!ufé&Mth ohe o Siveihdepeitedtytseletlee R posi tion of R and to the 5
embodi mont; 216140k (GriER - ?h@&@‘*‘*@%@@% FER and to the o
'w is independently an integer from 1 to
20. each k is independently O or 1;
' each R™ is independenty H, (Ci-Colalkyl, (Cs-Cslcycloalkyl, -C(OR", -C(S)R™,
{(CR'R®)O(C+-Cs alkyl), (CR*R®)S(C1-Cs alkyl), (CR*R"),C(O)R"™, {(CR'R")R" or -SO,R™;
each R" is independently H,' {Cy-Celalkyl, (Ca-Ca)cycloaIkyi,l trifluoromethy,
trifiuoromethy}{C-Cs)alkyl, wherein the alkyl, moieties of the foregoing R" groups are
26  independently optionally substituted with 1 to 3 substituents independently selected from Cy-Cg
- atkyl, C4-Ce alkoxy, amine, hydroxy, halo, cyano, nitro, trifilucromethyl and triflucromethoxy;
and wherein any of the above “alkyl”, “alkenyl” or “alkynyl” moieties comprising a CH;
(methyt}, CH, {methylene), or CH {methine) group which is not substituted with halogen, SO or
SO, or attached to a N, O or S atom, optionally bears on said methyl, methylene or methine
30  group a substituent selected from the group consisting of halo, _-—ORa. -SR? and -NR?R®.
In an embodiment; L is attached to the 2 position of R' and to the §
position of formula 1, i.e., tﬁe com.pound of formula 1 has the structure of formula 1a:




5 5 position formula 1. In another enbodinent, L is attached to the 3
position of R and to the 5 position of formula | and X8 Beddmben 2605 | |
anot her enmbodinent, L is attached to the 3 position of R and to the 5

"posi tigaePOAaI nula 1, X is Nand R70 is attached at thetdeposistd on of R1. .

I n other enbodiments the attachment of L to R is selected fromthe 3, 4. 5

~or 6 position and the attachnent of L to the conpound of 10 formula 1 i's
selected fromthe 5 position or 6 pos‘|4t'ion. I n anot her enbodinent, X is

C(R). In another enmbodinment, Xis CR). mis 0, nis O, and p is 0 or 1.

I n anot her enbodirrents Xis C(Rc). mis 0, nis and pis O or .1. and

<
R 0 is phenyl -Z2- attached at the ’i)OSl 40N o \?%%rei n the phenyl
noiety of R |s optlonally 15 subgtitutydd with g t'0 ‘fi ve i ndependently .
sel ected R13 In another enbodi ne Xl,\z C@c), Mmis 0, nis 0. and pis O
or 1. and RO.is phenle&t achefl dpsiti on of R, v;lhereln t he

phenyl noiety of R O B . sybst i Ntea N wit one s flve .
i ndependent |y sel e anmst’her enbodi ﬂ‘qant,, RT is phenyl -

wherein the ptRY |slgo opt i onaly suBstit R with one to f|ve

i ndependently sel e ig. Fn a preferred embodinment Z' is -(CR3Rb)"

and in a nore preferred enbodinment. Z' is nethylene, i.e., CH2-. In

.anot her enbodinmen(I R4, R5, R6 and R$ are each independently selected from
H (Cl.-C6) allkyhother(@mn)en] @(f@;ﬂ@sdfalﬁszvosmonom‘ﬁwﬁo?mw . 25 I n anot her

“enbodi My HokitiorLS¥ G iR 11 clent ed from hal o. hydroxy.
(C -Co6) alq)tf()ylltlo net h o>!<y1 a%dhm]q@ﬁggkoxyIﬂ}é‘g’S L%)}tnal koxy(Cl-C6) al kyl . nmono-, di-

or tri- hal ot ‘&Bﬁfaﬁ"l@f"mewrﬂ%?m 6 B posifigryaf RO padistthe/ | ( CL- C5) al kyl |
nono$, dipesition fomiula halraa(n%enﬁﬁjoahlﬁh y,.sgucauiédus)rre@q;d%m C5) al koxy,

(. CL- Cﬁh%#&!ahﬁé@p%ﬁﬁorh&?%ﬁ?&%@% L2 Knlgg LiyanoLict effbod ment) - each R

i s i ndependent | ect ed cyano,

( Cl1- C6) afk§itachedsa ¢s) praoptof Wﬁdw\e $ @2si&R) el froxda 1.0 is08 et Kk is( C, -

Cs) ?: Ky bttach@nat-the dlposnmj’ncﬁ Ri'- Inb&ﬂeﬂér@ocﬁ;ﬁérﬁ {e¥iatadhirieh] s1Qrignet hY: 3

tri UORO ri - al Koxy
trifluor o%%eﬂ;q éjgﬁ ea% X)(Eyorn%&wu@@)%dkﬂvf taﬁf’%‘meﬁf/ﬁ) 'oi‘i/thefoﬁej’%ﬁdk?fl

03/ %25@8“‘!*@1’;‘3 Biztaferethe § posiilap)oORPEsiad - NR i 4C(O R S; wherein Rio | s H
or (C1-Cr, )alnkafabtheaadbw’tﬁér@lﬂs@ﬁHs H or (C - Cs)al kyl. In anot her

enbodi rrent ) at the sition of R, wherein the
phenyl noi et?agPéhﬁi%“FOdY%%}?%ﬁgﬁ 55t lsthf"gQP\ﬁnot%%ne R3. In a preferred
5 enbodi ment n aRpthgnemPvdithert,ix argrHamyd, o isacindiphad oR1, sad R1 toget her form

a 1,1 -y phebyi-72. 4, F i snt QNS of the
sz t@é%dlagmgag)gﬁcﬁhfewm{éréﬁﬂw pﬂgnﬂrgg?pl OR ﬂe“fn phenyl .

b |
I p ﬁcr;%l%%g “@‘ng‘ﬁ‘gl Wi Wﬁ&d%"‘h"m(%‘%&%')%| kyl or (CRaRb) gO( Cl- C6.

In another embodiment, X is C(R J.mis0,nis 0, and pis 0 or 1, and =
® is phenyl attached at the 3 position of R', wherein the pheayl moaety of RV:is opticnally
Substituted wsth one lo five independently selected R
~n another embaodiment, R is phenyl—Z . wherein the phenyl moiety is
20 op_(iqnally substituted with 6ne to five independently sefected R™. In a preferred embaodiment
Zlis ~(CR*‘R").r -, and in a more preferred embodiment, Z' is methylene, i.e-., -
CHy-. .
In another embodiment,R", R R® and R’ are each independently
selecled from H, (C4-Ce)alkyl, (CR’R");O(C1-C; alkyl) or -(CR°RY)R™ .
25 - In another embodment,each R%is independently seiected from halo
hydroxy, {CCe)alkyl, methoxy, {Cz—Cﬁ}alkoxy {C, —Cs)a!koxy(C,—Cs)alkyI mono-, di- or fri-
halo{C,-Cg)alkyi, tnﬂuoromelhyi, trifluoromethyl{C-Cs)alkyl, mono-, di- or tri- halo(C,-
- Cg)atkoxy, triﬂuorom'ethyi(c,705)alk_0x¥, {C1-Cglalkylthio and -hydroxy(C‘-Ce)alkyl. | | - .
In another embodiment,-i each R%is inﬁependently selected from halo, '
. 30 hydroxy, amino, cyano, {(C,-Cgalkyl, (C-Cs)alkenyl, methoxy, (Cz—Cﬁ)alkoxy, (Cy-Coatkoxy(C,-
: ~ Colalieyl, mono-, di- or fri- halo(CzCelalkyl, tiifuoromethyl, trifiuoromethyl(C,-Cs)alkyl, morio-,
~ di-or tri- halo(Cz-Cﬁ)aIko)_fY. trifluoromethyl{C,-Cs)alkoxy, {C1-Ce)alkylthio, hYd'roxy(C,«Cg)a_lky[.




alkyl). 10 In another enbodi nent, the carbon designated 'a" in fornula 1
isin the "(S)" configuration. In a preferred enbodi nesg,pRehvks2005 -
trifluoronmethyl. In another preferred enbedinment} R3 is H- halo, or

(Cl- Copr #3/902533 n a nore preferred enbodi nent, R6 is neP@PiiBa2iBsIn a
particularly preferred enbodi nent) the conpound of forrmula 1 is
,(S)-l-ethyl 5-[(4'-trifluoronethyl- ghenyl 2-carbonyl)-am no]-11 ‘
H i ndol e- 2-carboxylic acid (2- {benzytf(nmethyf)am no)-2-oxo-I-phenyl ethyl}

am de. In_another partjcul I referred enbodiment) the ¢ ound of
formul a 1—CKQ)ORh?andp NR JC(O}R‘:“lsr Xengn R is H or (C-Cg)alkyl; and)wherem RQ’rlrspH or (C-

(S)-N (2-ghaazyf (et hyt ) am no] - 2- oxo- | - phenyl ethyl} 1-nmet hyl -5-[4'- 20
(tritluoromethyl 2- car boxam doo] -1 H i ndel e- 2- car boxam de.

I n anot her rmr'}e‘a%‘[rjte r]eefnrbgérge"r%’% ‘%ﬁ'@‘?ﬁy‘ #Rghedadpe PBS't"’l"r?fB‘not her particularly
preferr emfﬁ?bd?en@’?ﬂ‘ﬂtfh@e‘t@hﬁou’ﬁd?%wa"t gyhrstituted; W*ihs oge|REGt ddl o psfareie group

consi st i ngntbiment, R’° and R' both are phenyl such that R and R together form a 1,1"-biphenyl

EI— .ijg{ g ggou%( he t r f“ lélaﬁénosg? g¥ ' posp tlont? 1J the b!phaernyi%rrlcy p> an%rH‘pISLubstltuted at

(2- [benzyme(mpﬁt}dnpémhmerﬂl oxo- | - phenyf et hyt } am de;
3-chl oro-1- rTEtm)éth@er{eGrﬁJoleEhtf Rugren@t leylaudl BheBrrof&I&oNyl ) -amnoj -1

H- i ndol e- ﬁ carboxylic acid
{ 2- [ benz§Pret hyl ) ani no] - 2- oxo- 1- phenyl et hyf } ani de;
4' -t ndf | uor ot bydthebiepbeitydnt, Zrecartpndgkigsatad faf in formula 1 is in

2 (L1 by aphdvrar baroy! ) - pheny! - o |
met hyl ] - met noj-met hyl)-3.chforo-|-nmethyl -l Hindol-5-yi]-am de, whi ch
is alternatel )’n ag’efeﬁ%@odimem)}?{ is trifluoromethyl. '
3- chl or o- | - metdyAothbe frétérred dnibbiitiantpREs Mﬁalbl(ﬂheﬂybaiﬂy{ car bonyl ) - ani no] - 1|+| nd
ol e-2- carbox
{N-[ 2- (benzyl {Mrﬁ%r%%ﬂegeﬁlreﬁ ei"b%j‘me Ly IHHER et hyi | met hyl ) ani de;

3- chlor o- | - methyparBufsHeRhipied enbogitien], ifor ametdugd obfopiény is- 2- car bony! ) - am no]
-l HE n@1%thy25-ﬁﬁflm¥rﬁhbﬁyl@fbhg1yl 2-carbony[) amlnoi 1H- lndole-2—c:arboxyllc acid {2-

2-[b h t hyl d d

g CL| gp %E'gz&r?'ﬁgﬁy’%m[nfﬁﬂ”f&i ‘?\e Mﬂ% eb| );;heﬁg?l g cgpbonyl) am no] -1
H-i ndol e- 2 35! ewthsowgtticdary qirefer(e- plnbodipertntbe phpaymd po] ; .

2- oxo0- 1- felwwl et iyl }ani d?s ) [@éa%d&ﬁarm gmﬂglm1 a%én'@ie%)mé& S, nis

- ‘attached  af - posi t| on,

nd
vvher% n (P ﬂgorﬁ'ﬁ'gﬁv [11?76’195?" afarﬂ?ﬁaf’gd%ﬂf’i"ﬁjﬁﬁrqfﬁ GRS tut ed with one to five
mdependenttylh@edﬂtwtr@ob ;R&@rr@mhuzaameat,aamcn&m% Decenber 2005 WO 03/ 002533

6 PCTI | BC2! 04876 AU o SIRACL BRI fnd SRS 5 wherel n the

phenyl noiety is | onal pr substitute ?l ve ‘i ndependent |y
sel ect ed°‘ﬁi‘?—1ar'§cFe?°teiiE"‘D“t‘irgmspc'l"ﬁ'séi%?fher enbodi nent] R7 is pyridyl-2z=,
wher ei n the pBetildyb-{ (mmeabmmes‘y:wbmalcbmoﬁ}uobﬁsh&]uweialqmeizttaftro@mcum to five

i nd%genqf-fge%(ﬁlglh%fa}m%%}go%o- -pheny[alhafaml er red
3-chloro-1 rmethyl-5-.[(4‘-tr1f1uoromethy1-.b;phenyi—z-carbonyl)—amino]-1 H-indole-2-
carboxylic acid {2-{benzﬂ(methﬁ)amino]—2-oxo—1 -pﬁenylelhyl}amide;
4'-triﬂuoromethyt-biphenyi'-2—carboxyiic acid [2-{{[(benzyl-methyl-carbamoyl)-phenyi-
methyl}-methyl-amino}-methyl)-3-chioro-1-rmethyl-1H-indol-5-yl]-amide, which is alternately
30 pamed: 3-chloro-1-methyl-5-{(4-trifluoromethyl-biphenyl-2-carbonyl}-amino}-1H-indole-2-
carboxyiic acid {N-[2-(benzyl{methyl)amino}-2-oxo-1-phenylethyljmethyl}amide;
3-chloro-1-methyl-5-[methyi-{4-trifluoromethyi-biphenyl-2-carbonyl}-amino}-1H-indole-
2-carboxylic acid {2-[benzyl(methyl)amino}-2-oxo-1-phenylethyl}amide; and
, 3-chloro-1-ethyl-5-[(4-frifluoromethyi-biphenyl-2-carbonyl}-amino]-1H-indole-2-
35 carboxylic acid {2- [benzyl{rneth)d)ammo] -2-0%0+-1 -phenylethyl}amlde
In another embodiment, X is C(R%), mis 0, nis 0, and p'is O or 1, and
R™ is phenyl-Z% attached at the 3-position, wherein the phenyi moiety of R is optionally
- substituted with.one to five independently selected R™ and Z%is O or S. |




5 enbodi nent thereof, Z' is -(CH2)-_ In another enbodinment) X is N and R10
is phenyl optionally. substituted wth one to five indegendembby2@el ect ed
R13. In another enbodinent,X is Nand RO is phenyl optionally substituted
‘W th owe eeofssye mdependently selected R 3, and R7 is poemsi0rdrs wherein
the phenyl noiety is 10 optionally substituted with fromone to five
“independently selected Rig. A first aspect of the invention provides a
conpound of the formula Ib N R5 NFQGR’6 1b ; or a pharmaceutically

accept abl e salt thereof, wherel n: . Rl is substituted at the 5 or 6
~position of f&rangter piBbeitettas’ §méefy! Zu@bﬂlﬁ@ tha pheryi v IR7 is phenyl,

1oy(r]I i dyl aoptkbf\wlsuzl;%uwa Wit dndYd fivé in é@ e{eﬁte&ﬂb%hhkukwor"%thl Enf to five
i ndependent |y sel ec a cl oal ky

{ C5- C10) bi cycf® a&PE‘&?Tem 0%1%4%18 R’ﬁ!")“‘em% 011 C6 al kyl).

- (CRaRb) ()QI(OO§|RJ.$DSNL(1®?&RD) f;rm&ne oSz Rm@epe(idéﬂl“)ﬂ Sel&lgch & ’e r & acprylerred

(C5- G a) B@b&dicRéi WereoR B |s -REH;,) (CRaR)q aryl, wherein the cycloal kyl,
het erocyclyl, ~heteroaryl or aryl igty onal I substituted with

tI

from one to f‘“\?€°ﬁhﬁ'oeé?féﬂﬁ'é?fl‘)l)§/‘s§é?%‘f‘elf phﬁi‘é“gﬁ’i‘?"é’s'é'?f fuigdeger fromoO to 5;
~n i s anwilndregefivefindepe@ienty Sleckt pY.s an integer fromO to 3; L is

-C(O N(R9) -, V. 14 iiteeg Decenber. 2005 WO
031002 33 porl PRAEARTIhEAMBRRIEN a"éR ‘%{'5@0""&3@5&? gci R12, R 3 and RIS
are eac hw'f'}fﬁ'éﬁ%ﬁ‘@éi’ﬂqpﬁﬂdfé‘F')é&?'%e‘* ?orﬁ“ﬁaﬁ ds P'@Nﬁf Wilereithe phenytimoiets s no,
hydruxy, opfi€hally Sdbp@dtky With {rém-ons dafivedgpeddBiitly@¥icted RF- CO) al koxy( C1- C6) al kyl ,
nono-, di- or tri- hal o(C2-Co) al kyI perfl uoro(CzZ-C4) al kyI
trifluoronet trlflfth(rgroneth C5) al kyl ,. 5 _nono- or tri-
hal o( Cz- C8) al Wﬁpeftr‘} } JHF‘BWE¥® tﬂl%@?%dwé%fof‘(‘éir%a) al kyl t hi o,
hydr oxy(Cl- C6)al kyl, (C3-C8)cycl oal kyl (CRaRb), ~-, (C2-C6)al kenyl ,
(CrCo) al kynyl, (Ci- 06) al kyl am no-, (Cl«.06)di al kyl am no,
ani no( C1- C6) al kyl -, - (CR ah%q NRaR14, @ R', -NR 4C(OR15, - NR140R 5,
- CHENORL5, - NR14C( O) ORS, X R15, -C(S)R 5, -C(O) OR75, -
OC(O) RS5, -SO2NRaR34, - 5, @r-{CRaRb) 1S(O) 1R15; {0 each Ra and Rb is
i ndependently H org : -

or a pharmaceutically acceptable salt thereof , wherein:

15 R' is substituted at the 5 or 6 posiifon 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 RZ, R'is (C(-Ce)alkyl. (Ca-Cs)cycloalkyl, (Cs-Cqg)bicycloaikyl, -
(CRPR®}O(C-Cy alicyl), -(CRPR")S(Cy-C alkyl), (CR*R®)C(OR™, -(GR?RYR®, -SO,RY, (C,-
- 20 Cyo)heterocyciyl, {Cs-Co)heteroaryl, aryl or -(CRaRb)q—ary!. wherein the cycloalkyl, heterocyciyl,
heteroaryl or aryl moiety is optionally substituted with from one {o five independently selected
R '
' m is an integer from 0 to 5;
nis an integer frorh Oto 3;
25 p'is an integer from 0to'3;
' L is -C(ON(R®)-, as described above; -
X' isN(R‘),. SorQ;




Re isHorR'; each q is mdependently an |nteger fromO to 6; eachj is

|ndependently 0,1 o0or 2, RBis H halo, (Cl- C6)alkyl, orog®a@mbefboor tri-

hal o(Cl- C6)alkyl; 15 R4 is H (Cl-Cs)al kyl, (.C3-C6) cycl oaI kyl, -C(O R15,

-C(S)R B, -( %5’9&%5 -C6 al kyl), (CRaRbNS( Cl-C6 al kyl), pcrnpozioisre

-(CRaRb),C(O R b, -(CRaR), R15, -S2R 5 or -(CRaR)g-phenyl, wherein the

phenyl noiety is optionally substituted with fromone to f| ve independently

sel’'ected RL16; each r is independently an integer from?2 to 5; 20 each It

I s independently an integer froml to 6; Rs and RO are each independently

H (Cl-C6)al kyl, (C3X@apcge®®Batkyl, -C(ORL5, -C(S)R75, -(CRaRbhQ(Cl-C6

36 kyl) L E giacR:g) S(k Gz RS w1, kY & and(fﬂ%?ﬂ&h ikdeplAdbitly selbdedim Bl c@ho, nittg02R75;
‘i's c

- ( CRaRb) gO( Cl1- c%f"J" ‘1{""1‘3 q‘%m%c’g‘l’%( gqﬁ% 8?%%5%1( %@(@3& Yb{"&}‘

- (CRaRb) FR Sor d*seQN?EPa'OWers)a&H pafftug ?"@hﬂﬁ'“w&m@hﬂ Hpifiyogony

(Icl% |C§3) al( gn;& I) mordCat- Gﬁ)ralhwvwbe)alko&)gﬁﬂﬂhm&iﬁcﬁﬁk@dy KEl-Eelalkyithi @RM@S( Cl 6

al Ky a

( CRaRbhC( S) R 5, Eyiﬁ%agbé%m&r%ﬁg “ééﬁl’@ 5‘? S ?O %@Q)@M Xs(’ ‘

phenyl - Z1-or py CoqRjiyianpino oﬂ?‘i’%ﬁ‘é}‘*]aﬂ'msuﬁwqugéﬁ qu(ﬂ “@1’@ t oK GO)

i ndependent | y skik'éoR'8-CREBORZI-NRECIOB0RY, ~-MR“S(OFRARBIOIR', ACER', ﬁd( Went |y

an integer fronpdohes, ﬁsomRaRG _@MRWO,-L{gkmgggei her with the nitrogen atom

to which tha; are att R ﬂpgeﬁiﬁ}h'ﬁ @I‘nB ll?ﬁ (C4- C10) het erocycl yl

wher ei n t he het er ocy@ "Wﬂl els>'7"|°' S &rTee® ¥ herein the al kyl ,

cycl oal kyl, and het&@dj/@ﬂf’il nmoi eties of the foregoing R6 and R groups are

optionally substi tu@%q.gdﬁaﬁn@ﬁ@tahwemm&n dtd& 3 substituents independently

selected fromhalo d%ggdepgnd | uoronmet hyf, trifluoronethoxy, azido,

-OR15, -C(OR15, - -NR '4C(O)R 5, -C(O NRaR14,

-NRaR14, and -NR 14 %iorw-%ommw -Cadytand C2-C6 al kynyl

and 28 Deceﬂsber 200&‘%0@0@3@8&;@6&!08@2#0&8#5 -€$)RSO(GF§RW§¢6,3IWH dyl ,

henyl - Z2- er b h B0 15 [ ayib

pheny gé(cq% auvm (BRI %dl@ap ﬁ@)&LR% Py, cbﬂ!ﬁ omk@ﬁ M &?%ﬁenyl,zz

optlonally subs one to en ent y select
-5(0), -0-, _ en Fnone@f@ l??‘@f-‘?!hﬁ‘j sutut ?6} €ﬂa?%}?) [? five Welpgndently
[ ndependent |y ae!eqtethé er from1l to 6; 5 each is i ndependent ly 0 or 1;
eachris mdependently an integer from 2to 5,
20 each t is independently an integer from 1 to 6;

R® and R? are each independently H, {C,-Coalkyl, (Cs-Ce)cycloalkyl, -C{OJR"S,
-C(S)R™, «(CRPR")O(C,-C; alkyl), (CR'R)S(C4-Cs alkyl), -(CR“R"),C(O)R‘s -(CR°R")R"™ or
-sozR15
' % is H, (C1-Celalkyl, (C5-Cs)cycloalkyl, -C(O)R™, -C(S)R™, (CR?’R™),0(C4-Cs alkyl),
25 —{CR’R")QS(CfCG alkyl), (CR*R*)C{O)R®, -(CR’R")R®or -SOR™; -
yis aninteger from 0 o 5;
R” is (Ci-Celalkyl, (CrCelalkenyl, (CxCelalkynyl, -{CR’R®),O(C+Cs alkyl),
{CR’R"),S(C:-Cs  alkyl); (Cs-Coleycloalkyl, -C(O)R™, -C(S)R™, -(CR°R"),C(O)R",
. {CRRY)C(SIR™, {CRR)R" or -SORY, -
30 or R” is phenyl, pyridyl, phenyl-Z'-or pyridyi-Z'- optionally substituted with one to five
independently selected R';
Z'is -S0,- or (CRR%),~;
v is independently an integer from 1 to 6,
or R® and R taken together with the nitrogen atom to which they are attached
35  together comprise (C4-Cio)heterocyclyl, wherein the heterocyclyl moiety is monocyclic;
wherein the alkyl, cycloalkyl, and heterocyclyl moieties of the foregoing R® and R’
groups are optionally subsliluted independently with 1 to 3 substituents independently selected
“from halo, cyano, nitro, trifluoromethyl, triflucromethoxy, azido, -OR", -C{O)R", -C{O)OR™,
-OC{O)R™, -NR™C(O)R", C(O)NR*’R“ NRPRY, and -NR™OR", C,-C alkyl, C,-Cs alkenyl
40 and CrCe alkynyl; and



or RIDis OR17, wherein R17 is (Cl-Cg)al kyl, (Cl-C6)alkoxy(Cl-Co)alkyl,
nmono-, di- or tri- hal o(C2-C6)al kyl, perfluoro(C2-C4)al kg pecember 2005

trifluoronethyi(Cl-C6)al kyl, hydroxy(Cl-C6)al kyl, (C3-

CB) cycl oaikybdoBsaRb) 4 , (C2- C8)al kenyl, or (C2-CB)al kynyl ;pepnibafisdsi S

| ndependently H, (Cl-C6)alkyl, (C3-C8)cycloal kyi, -C(OR 5,

- ()

R5, 10

- (CR3RbhQ(C1-C6 al kyl), -(CRaRb), S(C1-C6 alkyl), -(CR'Rb),.C(OR 5,
-(CRaRbkR 5 or -S02R75; each R15 is inddpendently H. (Cl-C6)alkyi,
(C3-Ce)cycloal kyl, trifluoronethyl, trifluoronethyl (Cl-C5)alkyl,
the al kyl, noi et i RS isqihenyh@yridyt, eumriyiaf- BrlHyrigy-3t:pehesairetheipherypenraddyt inyiety is

optionally Sdbh&ﬁéji}éﬂbgtﬁ%%lﬂ;(&im oheli®five i éﬁdehﬂlﬁ‘é%ﬁeéteﬁ poependent|ly sel ected from

hal o, ¢vano, nitro,

(R WP R)aany of the above

Cl-C6 al kyl, Cl-Cb , -am.no, hydr ox
trifluoronethyl ahd Ok brm%%
“al kyl ", "al kenylw is@idepehldéntingh integer fedrh @30 6;onpri sing a CH3

(et hy

wher ei n

1), CH2

(et hyl egtza) , or ag(qﬁghm geq‘ge‘ﬂ[yg&%y\hi ch is not substituted wth hal ogen,
) o .

SOor S or at
met hyl , met hyl ene & isBRhi wiereig Ro up (G-Gudet (€

of 5 atom (t)thionaII bears on said
feifkosdC eCiey.magem. gher tgr oup

vent 1 o o o e wa o  hasan v §3%
C(R) and L ?%)cﬁ?a%ﬁg%“ﬁ)ﬁ, (tclﬁ'g“)f&ﬁ%iofl(((e)‘n@s?agﬁyn } and to the 5 posi"tion of

formula 1 b. In ®adt R iscintependastly Hof (Crife)aikly éGuCainycloation, i <(

RS -GHIRY, i s

at tachedgot O-tﬁwR"%omfdetaikfm-Z(c@aﬁR (A i, -ERR) BESRY QERME)RDérBOR™LD, R0

Substi Lut o wi {h B0 T i T0epetEsindbn(yoatbhe (Grbrobon Hhigr

onal |y

peiiyle g

enpbodi ment trilesreméthyl@-Ci)slkyl( GReveln) the- alkyin mavietieh ef treeitwedoingn R ofrotgse are

L0 Mgl gF o S Sl

@J@Ito

e 3 posSition

of W  wher &Y Gitfe 3esngminadivétoyy. bplorayene. ditgpiifusremetiyl angiafueromet @i t h one
to five1tsndependeii Whersdarmadf et Rdvéakyl”| “alkanyp lob faliihydnsistiee dompzing@fCH;he

[ [ , [0 f la lb.i .C1- | kyl . h f
et 00, BygLe Mok o ) s el s AORL VBl R

enbodi nent gnat

Yd &4

al bis

in the (S) 88ser atashedlafeiNy i ot $ etem. jopticartit heers aarsgisdnetbyhtmeshylene@r methinet i on,
R 3 in fornybap 4 sibstithentsdctdd fion e lgfiiicBidistinger Hald, 20RE LER? BriNtEREd

enbodi nent of the invention, R3 in formula 1b is H halo, or (Cl- C6)alkyl
I n anot her preferred enbodi nent of the invention, R7 in fornmula Lb is
(Cl-Ce) @t kyl , (i@B2nedpedikentyf theinve@dnO8)iaCkhyl . I n a particularly

preferred enbodi mnsmafen:bbagbgvogw iﬂ\]}}ntiérbﬁa RARURAL IsSusGled o tﬁéi?;%@snlaﬂceﬁber

2005 WD 03/002533 PCI/TB02101876 -9 from the group consisting o

of R' and to the 5 position of formula 1b.

In another embodiment of the invention, X2 is C(R®) and L. is attached to the 2 position
- of R and to the 5 position of formula 1b, R is OR" and R’ is phenyl-Z*, wherein the pheny!
) 25  moiety is optionally substituted with one to five independently selected R*2. In a preferred

embodiment thereof, Z' is -(CR?R®), -.

In another embodiment of the invention, X2 is C(R®) and L is attached to the 2 position

of R' and to the 5 position of formula 1b, and R is phenyl attached at the 3 position of R’,

wherein the phenyl moiety of R is optionally substituted with one to five independently

30 selected R™. In a preferred embodiment of the invention, R® in formula 1b is H or {Cy-

Ca)alkyl.

In another preferred embodiment of the invention, the carbon desighated "a" in

formula 1b is in the {S) absolute configuration.

In another embodiment of the invention, R"™ in formula 1b is H or trifluoromethyl.

35 in another preferred embodiment of the invention, R® in formula dbis H, halo, or (Cy-

Cslalkyl

in another preferred embodiment of the invention, R’ in formula 1b is (C,-Cglalkyl,

{C2-Cg)alkenyl or {C,-Cglalkynyi.

In a particilarly preferred embodiment of the invention, the compound is selected




3-Chloro-1-nmethyl -5-[ (4" -trifuoronethyl - bi phenyl - 2-car bonyl }-am no] -1 :
H-i ndol e- 2 carboxytic acid [2-oxo-1-phenyl -2-(prop- 2-ynylsntdamisi 2pbs am de
3-Chloro-1-nmethyl -5-[ (4" -trifiuoronethyl-biphenyl-2-carbonyl )-am no]-1

‘H i ndowe-®7002536ar boxyl i c acid [2-(isopropyl am no-2- oxoriCTpheigdsa¢ hyi ) am de;
3-Chloro-1-nmethyl -5-[ (4" -trifluoronethyl-biphenyl-2-carbonyl)-am no]-1
_Hindol e-2- carboxylic acid [2-o0xo0-1- ghenyl 2- (propyl am no) et hyl ] am der

3- Chl or o- 1- met hyl - 5- [ net hyl - (4' 4ri f| udr omet hyi - bi pheno- 2- car bony!l ) - ar hi noj -
1 Hindole 2-carboxylic acid [2-(ethyl am no)-2-o0xo0-1-phenyl ethyl]am de. 10
3- Chl or ofrermtpe Bl safsigtindsfl - (4 -t ri f | uor or net hyl - bi phenyl - 2- car bonyl ) - ani no

H-i ndol e- SZCIQ&E)hQ%MhyIfS— @C!nﬂhoromethyl biphenyl-2-carbonyl}-amino}- 1H-indole-2-

2- th
B pheRdt B w?’?‘?gwﬁgq EEEIERG 1 1 1 ndol e 2- car boxyl i ¢
[ 2- ox0- Br@ﬂ@nykm@hx(l*@ﬂébwlt@mmwmtmhﬂ amaraenyf}a*ﬁwo] 1H-indole-2-

Bsph%%bnﬂcsaé t@qr&}é,l)r)apﬁénnﬁ@:l-aﬁo £hlerfianyadmtnyl - 1 H-i ndol e-2- car boxylic
Ci

SRS CS THIR A e L R R AR
atom t o wirbetylid d/[2aixe-1giheat-Rémlofygetoldyiavtpri se ( C4- C10) het erocycl yl

wherein the Betgl 9%94&%11-5 ';,ﬁeumm ﬂﬁ@tlrwewQaﬁéegf@t&%ohﬂﬂmﬁadmhwew th 1 or
2 substituents ind ect ed (C2- Co6) al kenyt,
and ( CT- &6PRPRhFid rfl‘“t"?i"F’Ph%?’E?h‘éFEWY'e ﬂ'ﬁ""&e ‘20 pr ef erred embodi nent

t her emf , the belmie@eyediyl-sirmets{4eciletonatgfdighenyi@tdadiony)-amipsjpekinddiery| |

Tor oL 1 505 D PBOLBNObNne d Bty BRFU kALY Pr eferred enbodi ment

t her eof , rro pholino. Al so disclosed
are conpounds SoBipnpRy! ?Gﬁfﬁ’em)ﬁ 82“"023‘6’2‘JodrmﬁhybHéﬂﬁ’ﬁ‘é@cﬂafb@éﬁ‘i; POAECr abl e sal t

t her eof , 1.ph&HEd-(propRamiro)siklahics:uhed at the 5 or 6 position of formula 1 and

has the struc%)llnj(]% h?’ggg‘:g‘%ﬂ y{%mé{]ﬁ?g_céor\é\g %ypgrg e_lggl[bz)g% 9& /6 -10 mis

an integer fr I nt eger integer from
0 tolB; (i®ptopVlaminCLOXNIRGERYetYldmiON or C(R') ; R2, R$, R', R12 and R13 are
each i ndependgnidd dmsfiln§sh 86hb i-RBABAR! &) and ¥ MPsordRis ﬁ@iake:@-i’dgglﬂer WwifA e,

%ﬁgox nit t:ng:Ién%t6 malok»xhlch tgey are aztachgc? ?égémge c%nqgré (—g 1)hecl%?o%lrcll<)? )%garem g%) alkyi,

]-
[2
5-
aci
5-
a

heterocyclyl is optionally substituted independently with 1 or 2 substituents independently
selected from {C,-Cglalkyl, (Co-Cslalkenyl, and (CrCelatkynyl and triflucromethyl. in a
20 preferred embodiment thereof, the heterocyclyl is sefected from pyrroliding, piperidinyl,
morpholino and thiomorpholino. In a particularly preferred embodiment thereof, the

heterocyclyl is pyrrolidiny or morpholino.

. Also disclosed are compounds of the formula 2:

1)

25

or apharmaceutically acceptable sait thereof, wherein: '
R'is substituted at the 5 or 6 position of formula 1 and has the structure:




g

di- or tri- halo(C2-C6)al kyl, perfluoro(C2-C4)alkyl, trifluoromnethyl,

trifluoronethyl (Cl-C5)al kyl, 10 nono-, di- or tri- hal o@@@@MBk%@@ﬁ
trifluoronethyl (Cl-C5)al koxy, (CL-C6) al kyl t hi o, hydroxy(Cl- ©6)al kyl ,
(C3- C8) cy WA} CRaRb) g-, (C2- C6) al kenyl, (C2- C6) al kynyIPCT/IB02/01876
(C1-C6) al kyl am no-, (Cl- C6)di al kyl am no, am no(Cl-C6) al kyl -

- (CRaRb) gNRaR 4, - C(O) NRa' R14, -NRL4C(O4R 5-- NR140R1S, - CH=NOR 15,
-NR74C(O OR15, -NR i4S(O)R15, -C(OR15, --C(SYR 6, -CCOORs. OC(OR 15,
-SG2NRaR 4, -S(O ;R 5, or -(CRaRb)gS(OjR S; 15 each Ra and Rb is
i ndependently Hor (Cl-C6)alkyl; R is Hor R'; each q is independently an

integer fromO t@"isaniﬂ@aﬁﬂfrdfn(?@& ndependently 0, 1 or 2; R3 is H,

- ©6)al kyl, or nqrgqgn,mgge”,gﬁottgg- hal o(C1- C6)alkyl; 20 each r is

|ndependently an_int ege

rom 2
from1l to 6; Rs 8Ff" eg&F ORI ndependently H. (Cl-C6)al kyl ,
(C3- C$) c¥cl oal kyLjs-CEYERR-5, -C(S)R 5, -(CRaRbhO(Cl- 06 al kyl ),
- ( CRaRb) 1'S( CL- Cbxal ¥k (CRaRb) C(ORt5, -(CR2RD)1RL5 or -SO2R15; 25 R6

is H (Cl- CG) al k N yeyclgal kyl, -C(OR 5, S) R75, CRaRb) gO(
}Z‘L e i escged(mmp-ma%rmtmsmm 5;

al kyl ).

& OB ARYT) are ewmpe@te@w

y is an |nt egw amhmmw&)oiyp(ﬁﬁsﬁmyﬂ @A@HKG@ &Jeih)ﬁc (¢, CRrafkBXAt ke, i:yl mono-,

- ( CR3Ro}¢ C(@?WS" o i

phenyl

| Eg gg g' EY@‘X:"L o (AR %%F:Leg?g%ké(%e a rﬁ?@ﬁb&% &%aromg@ayl@’ es)alkyi

A Crtats oy tﬂﬂgﬂgmﬂiyi(c‘mcsﬂkoxys (Grttainiylthiq yydroxy G-

Z' - OCs)am, '(dyts) cloalER Hecz%aia%hsﬁ Lm-@s)mw BLCHAdriifo-, (Ci-

WDD,R, , EHOYR B -E(S)REhec @R T, -

hal o,

(d

to 5; each t is |ndependently an integer

Cl-Co6

depend e WEH, LN
Jom to %f%ﬁd@%y‘ gy ea"AE'?Z(&‘tﬁéa' é AN 1D R g, oo
wher ei n t heNREQRT,o6VENOR' nfhl%’fQ(Q)QR

;?/gl 83![ kyl , @(@ghme.gggwuel_;g(op@ﬁq;r_&ﬁq Ff: é{aﬁaaﬁoregm ng R6 and R7 groups

i ndepen ent |y s&PEY

onal | y subs%aj t ut gd i ndep ndentn(é h'1to 3 substituents
fsd"r‘ﬁeﬂ‘éﬂ"(?"t'yd'i'/a CpiElk¥o, trifluoronethyl,

trifluoromet hoxyRisdrordd);, -OR 5, -C(OR75, -C(OOR 5, OC(O R75,

Koyl ) and. I awppertiRiidoetfin o8 5502 5 03/ 000553

al kenyl
PCT/ | B02/ 01576 eﬂ‘ll'ﬂ'"qe?e'ﬁﬂ?ém topgridyl, phenyl-Zz2- or pyridyl-Zz2-,

wherei n the phemylis lerhapy(o,dyz;g)amm@tmbnbs d:—@ﬂi‘ijfﬁftﬁ({:
%(: '%%n@lan inte§d om 3560 | ~- ~0-» -(CRORD), -, or

five i
- (O k(

25

30

35

ependen%

Ro) WO

eac
5

tis mdependently an integer from 1 1o 6;
and R® are each independently H, (C,-Celalkyl, (Cs-Cs)cycloalkyl, -C(O)R™,
-C(S)R™, (CR°R°}O(C4-Cs alkyl), (CR°R®),S(C+-C; alkyl), -(CRR®)C(O)R™, -(CR*RY)R™ or
-SO,R™,;

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

y is an integer from 0 to 5;

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

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

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

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

~ from halo, cyano, nitro, trifiuoromethyl, 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"™, C4-Cs alkyl, C2-C; alkenyl,

and C,-C; alkynyl; and

-y;sﬁ,mppstltuted with one to




w is independently an integer froml to S; 5 each k is independently O or.

-1; or R10 is OR17, wherein R17 is (Cl-C6)al kyl, (Cl-Ct; sl Daspbel208) al kyl ,

nono-, di- or tri- hal o(C2-C6)al kyl, perfluoro(C2-C4)al kyl,

trifluoronethyl (C, -C5)al kyl, hydr oxy(Cl Co6) al kyl , (C3-

C6) cycl sad doyobfs68R3Rb) g ,  (C2- C6) al kenyl , or (C2- C6) al kpowisozaggh R 4is

i ndependently H, (Cl-C6)alkyl, (C3-C3) cycl oal kyl, -C(OR15, -C(S)R15, 10

-(CRaRtQ(C, -C6 al kyl), (CRaRb}tS(Cl C6 alkyl), -(CRaRL),C(OR 5,
-(CRaRbNR $ or -SM2R15; each R15 is'independently H, (Cl-C6)alkyl,

(C3-Ca)cycloalkyl, trifluoromethyl, trifluoronethyl (Cl-C5)alkyl, wher ei n

the al kyl, noi & iiheod, pyird, phemadg5 onryridxiZ-, gheraipdhecpheny 9T RSy @wisdt | y

optional | }hpﬁdﬂb@fsﬁﬂsmbﬁﬂwmﬁbtolr\,& RAdeperoRy béidauant's, | ndependent |y selected from

Cl-C6 al kyl a I cyano, nitro, ‘
trlfl uor orret hy?&a%gof‘r I%‘érﬁg héo)gggﬁgxé%mg“r ein any of the above
"al kyl ", "al keMyd ‘"deé?"dE'é‘VR'}/'ﬁS?Qe"ffﬂ@‘éﬂ es conprising a CH3 (nethyl), CH2
(et hylwne) Okacti iingepérica@y o greuUP which is not substituted w th hal ogen,

SO or  SQ2, or  ai @‘Hﬂz@’d‘fnﬁeﬁ’eu@Rle @, 8ark§é%8%%ut<&2( Eéjgr}ﬁé%opoe $efn said

met hyl, meth | éne or ct ed‘ romthe group
consi st i nda8{Cfaple!. rediroro{C-Egel Yén'ﬂ uerQqrretyH(C.-Ch H'kﬁénhyéﬁb%‘ar%m") $:in fornula 2
is C(R). QRydoakmoatin:, (®RiThadinyeat(C,-tadkpyf,ornul a 2 is attached to the 2

iti f I not senbodi ment
Rhereiny | s, 1oosfnS" W0 cbgEnRAAPR I0,09R0 (SLMBalpy, R OLABRC OO
att achi@d” atCReMICE: MVB-I 6}'? %fts(ﬁtcs e rERR Wf@%héﬁ?l“ Wm"étsgpz%f RSO i s
optional |y subsdcht Rt°eds depenoerdly tig, f(Cv@)alkg5 (Cpdapendent ijuoseletgl ed R 3. In

anot her emegbmm(cﬁiaau vfh%ﬁu&w@a&w FroRRRNY ¢ Zfore%t By f3€ phenyl moi ety

IS optlonall |ve|neen se ected R12. In a

preferred ind B‘E'ﬁ“f‘?b‘?‘?f"’“?'ﬁél‘“é%‘f“e" yith 1 tg 3 sysiituanfs ‘“depenpﬂ‘“&?ﬁﬁc gfoB i nent, RS
in forml alkﬂ G blkaxy, S@h; 19400y, kyjd, cyaBQ nitrn, teflaarbinethyl embyditibrametboxyt he car bon
grez :c g::‘!?;gd aand'mﬂ!erfeﬂra%';)f%@abbﬁe hlﬁ\(l” tamé:hy(’ - al%?iohb'igt%s Gmrlblgd% @'If’i] ' g.zot Ihgr a
preferred @ %ﬁ&fﬁ’ﬁ?‘“@ il %Pﬁﬁ‘ngs 92’“? ?h'ﬂ‘ & Agisypstiyted @1*‘3"’%/3“&?(% 35 A
second asp§@etor gfachelido & Nv@nt § etempoptisriatic®aa oplaid mathguhethyene oometioes tion which

conpri ses gﬁbuwa,rb@mmtge@a&! fyonﬁﬁé %ﬁ&d%ﬁsns@ﬁ@d{'ﬂélo olor® GRPRRURA®! the first
aspect, or a Decenb Eh{er eoi soner, phar maceutical ly

accept abl e sal WBF'"WH?% "‘tfﬂ'@?“@(%'s tonbi nation with a
phar m#8eut i cal Ihyacitse epbatisiest; L inrfedrete 2s aitficherttetthe 2 position of

'R and to the 5 position of formula 2.
In another embod;ment)wherem yis 1or2.
In another embodiment,R" in formula 2 is phenyl attached at the 3
position of R', wherein the pheny! moiety of R™ is optionally substituted with one to five
25  independently sefected R™. '
In another embodiment, R” in formula 2 is phenyl-Z', wherein the
phenyl moiety is optionally substituted with one to five independently selected R'.
preferred embodiment thereof, Z' is (CR?R®); -.
In another embodiment, R® in formula 2 is H or (C+-Ca)alkyl.

In a

30 In another embodiment, the carbon designated “a” in formula 2 is in
the (8} absolute configuration.
In a preferred embodiment, R" in formula 2 is trifluoromethyi.
In another preferred embodimt—zntﬁ3 in formula 2 is H, halo, or (C4-
Cslalkyl,
35

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



A third aspect of the invention provides a use of a pharmaceutically
effective anount of the conpound of the first aspect f Qs péRniprAgbECture
of a nmedi canment for treating obesity in an animal. A fourth aspect of the
invention provides a process for preparing a conpound of fornmula 1 which
conprises formng an am de |inkage bgjaeen a conpound of the formula ABL :
28 Decenber 2005 WO 03/002533 PCTI 1 B02101876 -12 ABlL ; and a conpound of

the for nytlar@mésmer Cpha\fm&@ﬁlcgliy gccgﬁtétﬁe aéaltl &t ﬁ?ﬁgte fﬁ%&'@afomt Qorﬁmnaﬂor{ SwitdNa i nt eger
fromO t e amdo nitrogen at om of

-C(O N( armaﬁ%ﬁ'ﬁ%'yfgceﬁtﬁ%lgaﬂ dﬁ‘t‘?ét 5 or 6 position of the indole; Xis N or
C(Rc), wher ei fythiRg agnsctiaf B iRentioRAroviR,a Uk of RitRmRFBically @ffRIE amcentebbh
I ndependmb%dsﬁmem&mp&f@nhmér@fac@amgmemaﬁrremfor trJaQtln Z)b&ﬂ;m armman hydr oxy,

(C1-Co) al kyI , (Cl no-

G or ety e St o PR BBds ol Y MU o fomeB R

trifl uor‘(ﬂ*ﬁﬁ‘tq‘?‘)‘/‘Pr(sabt'E')%"I@m'de “"'f?@?]?ﬁtweedﬁm'ﬂ?o”ﬂ? ?f-theﬁ%fmé’(i@@w €6) al koxy
trifluoronethyl (Cl-C5)al koxy, (Cl-C6)al kylthio, hydroxy(Cl- C6)al kyl,
(C3-C8) cycl oal kyl (CRaRb) g-, (C2-C6)ai kenyl, (C2-C6)al kynyl ,

(C1-Co6) al kyl am no-, (Cl- C6)di al kyl am no, am no(Cl-C6) al kyi -, _
- (CRaRb) gNRaR74, -C(O NR3R14, -NR74C(O R1$ 15 NR 140W5, -CH=NOR 5, -NR

f 4C(O) OR15, -NR14S(O)jR15, -C(OR15, -C(S)R75, -C(O OR15, - OC(O) R75,
-SOZNRaR 4, -S(OjR15, or (CRaRb)gS(O ;R $; each Ra and Rb is '
i ndependently H or (Cl-C6)al kyl; each q is independently an integer fromO
to 6; each j is independently O, 1 or 2; R3is H halo, (O - C6)al kyl, or
nono-, di- or tri- halo(Cl- C6)alkyl; 20 R4 is H, (Cl-0C6)alkyl,
(C3-C8)cycloal kyl, -C(OR15, -C(S)R 5, (CRaRbhO(ClCGaIkyI),

-(CRaRS), S(C1-C6 al kyl), -(CRaRp)r(OR75, -(CRaRb),R 6, -SO2R15 or

- (CRaRb) g- phenyl , wherein the phenyl noiety is optionall y substituted wth
fromone to five independently selected R16 ; each r is independently an
integer from2 to 5; each t-is independently an integer from25 1 to 6; 28 -
Decenber 2005 WO 03/002533 PCT/ 1B02101876 -13 R5, R6 and RO are each

i ndependently H, (Cl-C6)al kyl, (C3-Ca)cycloalkyl, -C(OR15 -C(SRS5,
-(CR2Rb) 1O(C1-C6 al kyl), -(CRaRb)1S(Cl-C6 al kyl), -(CRaRb)rC(O R15,
-(CRaRb)rR15 or -SO2R15; :



d t.
“Process |." Process | is Fgrm

R7 is phenyl, pyridyl, phenyl-Z - or pyridyl-Zz1l-, wherein the phenyl or

pyridyl noiety is 5. optionally substituted with one t@sfhacenibed2p@ndent|y

selected Rle; Z is -S2- or -(CRaRb)v-; v is independently an integer from
1 to 6; R{8obpozeRReny!l, pyridyl, phenyl-Z2- or pyridyl-Z2-pcrdseeisiet he

phenyl or pyridyl noiety is optionally substituted with one to five

i ndependently selected R13; 10 Z2 is -S(Oj-, -0-, -(CRaRb),H -, or
-(Ok(CRSR)WO k(CRaRb)o w is indepefidently an integer from1l to 6; each

k is independently O or 1; each R74 is independently H, (C1-0C6)alkyl,

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

-(CRaRb), S(C1-C6 al kyl), -( 1C( O R1%, ¢RaRbhR150r - S02R15; 15 each
R15 is independently H (Cl kyl, (GR-Cskgycl oal kyl, trifluoronethyl, .
trifluoromethyl (Cl-C5)al yiZ ein féfe 3 [Ku'eties of the foregoing
R 5 groups are indépe opt TRImalld y (Tuted w2l to 3
substituents i ndependent| ~&&¢l ect ehgf r ovrCl- al kyl, Cl1-C6 al koxy, am no, «
hydr oxy, hal o, cyano, nitro, trit | Bor omret hyl g trifluoronethoxy; and
wherein any of the above "al kyl", "al kenyl" or*"al kynyl"™ noieties

conprising a CH3 20 (methyl), CH2 (nmethylene), or CH (nethine) group which
i's not substitutgdabbhboidbase@mursor 502, or attached to a N 0 or S
atom optionally bears on said nmethyl, nmethylene or nethine group a

substituent selected fromthe growp consisting of halo, -ORa, -SRa and
@ ggﬂ)car boxylic acid or salt thereof
i

-NRaRb; and t- is selected fro
(i1) an activated formof the O X ® acid or (iii) an aldehyde. 25 In

an enmbodi nent, the carboxylic acld is optionallg.activated in-situ, using
thods well known in the he aBove process is referred to herein as
c to, and provides, a process for
preparing each of the enbodi ne#its, Ipref.erred enbodinents, nore preferred
enbodi nents and particularly prefeNR®R enbodi nents of the conpound of
formula 1, a detailed repetition of which is avoided for brevity. Methods
for 30 formng. am de |inkages are well-known in the art, sone exanpl es of
whi ch are WS%i"ded herein. In an enbodi ment, the enployed formof the
am ne C5may opt imoifan inegprdrom Gta|5; n igiapinteasn fora & tel St mig@nitegepfigMPitaie with the

subsequent pr oC@pSantidR) Aitsen aBMCbT DEO)INREY. Bbdvaad bohded to 189 15i 0P Blobilonhe tie
solution in a simlarly conpatible solvent or m xture of solvents. 35 In an

enbodi nent ,i"dP'ﬁ'e enpl oyed forns of the carboxylic acid (or salt thereof) ABL
and am ne C (or XsaNt ontG(BhawfeeiroRitis BeaRi'y i ncl ude sol vates and hydrates. In

an enbodi ment ofz FEqeess? ln® &L d8cH ihHtRAGARF SUBAE Bl naB Lybnd, RirbOr med
by combining &I, C ‘and PyBroP (about I eq) in_a_ suitable non-agueous
sol vent!? f@FngsﬁE‘H"-deﬂ'uéCé{ﬂﬂk‘b"i G Corelkgry: %ﬁ%ﬁb)’?é?ﬁ%‘f‘%{%'&a{a@@mgﬁﬁ In a
preferred diitwodi-neam(C,-CHakys UetfbloC s halken trifk SrdbestiaiybieiflucPErHShyWO;-Caa8n 253 3
PCTI 1 BO2/ O?I%Zt?-, di- or tri- halo{Cx-Cg)alkoxy, trifluoromethyl{C-C5)alkoxy, {C-Ce)alkyithio, hydroxy(C,-
') Cslalkyl, (C;;-Cg)cycioatkyl(CRaRh)q-, (C2-Ce)alkenyl, (Cz-Ce)élkynyl, (C+-Ce)alkylamina-, (Cy-
‘ Ce)dialkylamino, amino(Cy-Celalkyl-, -(CRPR®);NRPRY™, -C(ONRR™, ~-NR™C(O)R', -
15 NR“OR™ —CH=NOR', -NR“C{0)OR'®, -NR“S(Q)R", -C(O)R"®, -C(S)R", ~C(O)OR", ~
OC(O)R™, ~SONR?R™, -S(O)R", or {CR’R),S(O)}R";
each R® and R® is independently H or (C-Cg)alkyl;
each g is independently an integer from 0to 6; each j is indep_endently 0,10r2,
CRYis H, halo, (C, - Cg)alkyl, or mono-, di- or tri- halo(C; - Csjalkyi;
20 R'is H, (C-Ca)alkyl, (Cs-Cs)cycloalkyl, -C(O)R™, -C(S)R™, -(CR’R*}O(C4-C; alkyl),
{CRPRM)S(C+-Cs alkyl), -(CRR)COR®, -(CR’R®)R™, -SOR™ or -(CR°R")-phenyl,
wherein the phenyl moiety is optionally substituted with from one to five independently
selected R™ ; | .
eachris indépendently an integer from 2 to 5; each t is independently an integer from
25 1to6; : .




-14 is nethylene chloride or DMF. In a nore preferred enbodi nent of Process
I, the solvent is nethylene chloride. In another preferieteamimd2omnt,
Process | further conprises stirring or agitating the resulting mxture at

- room t enpgfpiiessdzor @ peri od of from about 30 minutes t opc@pRddiorg hours.
I n anot her preferred enbodi mrent thereof, of Process |I further conprises 5

renoval of the solvent and the purlflcatlon of the product by TLC or flash
chromat ography using ethyl acetate/ hexaf®e as the eluting solvent. In
anot her enbodi ment of Process |, the am de |inkage between AB1, wherein Lc

i's an al dehyde, p-'rafearnawyar@(ege)mnd@a@heeuy B, {CHcaReyi, tma-as)wcme“fﬂﬁ QOR%I n,

C'in the pr GCEES: SERms SKEMERR Ry Crhs ahlF ERA GO T et IRT e

sol vent, preS@sRBIy nethyl ene chloride, followed by (b) addr tion of
‘NaB( OAC) 3H and chkig %nyﬁb ridf, é}@nPJZ&fc@rpWI -Eragten et prehyl bhgridy apleyde

Process, the ®mthe organic |ayer,

¥or
pr ef er abPy Wt'?qagpﬂ‘%émﬂﬁqr‘ﬁ'frb‘ﬁ\eé?)ﬁ? '"%B?rﬁﬁmhé?]ﬁcg??o# I'chloroform In a further
enmbodi ment of thez's Seyae(CRIRBess, the ABL al dehyde is formed by (i)

conbi ning a corrqugg,dﬁgen@,%“dl rreteﬁéjf n.y\mgreel nL is a carboxylic 15 acid,

preferably - COON ox l,am ne hydrochl oride. salt and
PyBroP in a sui t%msé’hﬁ'?ﬂ P P‘FeGV'Tzo zfil“)t‘erﬁﬁd‘%/et‘?'ﬁﬂy’ BWpYr'gﬁm‘"e% s

di i sopropyl ebmnbmuaamam.(mune)o ﬁveeﬂemﬁenupsewdma R'tesul ting N. O-di net hyl

hydroxy%‘n de wt rkzcgr § Cﬁ\bﬁ;&ab& @gﬁﬁ%&%@& aw eld the corresponding

al dehyde” In a pre yde ‘Pr ocess, the suitable
soI vent in step MFIWUQPW@WYP@&WQQWP&T@@ | n anot her preferred enbodi ment

t he Al dehyde gg6h ;P;:;me,g@dermbgosw table solvent in step (iii) is THF. In
'a referred enbodi r oc etart 15l C' for
|tg use of car bSS'IfTIE%Ed& '"F?P@"‘ger?rﬁ’ay I(Ehfi:gaieﬁbg%vxé)@ﬁm%‘g@ a‘?ﬁ’% §|5h L” is
a car boxyl i dCRERUO(G1<Ls afii, HER B}S(Ca-ﬁe@tkﬂbr(ﬁﬁrfg)r@@lf‘w or° '&Wa%‘@@aﬁ*m de and
a catal ygt, e. g ear.t;.lh hypelr Qxyriaeaﬁrg&ﬁﬂyar-p' @:,dq Enat(@a-(:a) tauq)r., td;lfmo@nﬁthylt a:al e
non- agueous sol ven I n r e m xt ure
of st gp (a) trifl r'?ro'aetmﬂ%%,s}a@*r' E%Ne ﬁ'l‘ﬁeﬁ%e in % S’Eeggeg?'?? '{ h&¥BY 5641 i i de
i s EDC, . indepehdérily bptlona!ly lsuthstitwied it rf dp bybsBuartdiydependenilfisalecied from Cy-Ce

hydr ochl 0“ SRy, KL SR of oerngaroﬁ,t F58 ykno, ni&gBerfﬁrgrlorﬁ@fﬂk ah& il AMAGRS:

chlori de. In anot her conPrlses at "l east a
second addition 8fd Whereip ggy %frﬁ'i‘%ﬂ?‘"’ff r?"%(ho?'h@ryl gl ERietiessoBPEY 3 BHs i t her

conpri sgs afmdtipgsCHA(nReFRAE), GAIH (ethine) Grotip Whitiniy hetrsuirstituted piith hales_l;dnySWot h

further ad ¢2,%Ear8§chw@/3§§ &%r@%hr Hht%?rg'b@ efaﬂtssrgrne nlgrhg)m%rqr ih@Cess

IC, a salt use s a
sodi um sal tgroup @substituent selectgciyam Nagrouaﬁensrﬁbm@fﬁ?'efé?%‘bﬁﬂ PHNBE ¢ | s a

pot assi um sal t, bnderf,:s belédted frenfh @) Ktarbaxslc Bad bri sali ktfdoy (ipsreéaivatd formohe sal t
|sapotass "ﬁ dﬁjir ﬁ %MC(O)OM crystallizing as the 2.5 nole
hydrate. In PpYfic 34 gr ki an hent thereof, the acid salt ABl is first
'y eat eddn t h aquincarsenaiidiindné o earipaxpiisi avid is optionalytectivatedin-sity; uSiAg ostgdnent s

' step (a)gey ﬂho&hh&thﬁfmo hd'Bttve pddess ik fatbidb h‘éﬂewlasamb%@dﬁ aPio@esfsQ%' t | ng
in precipitation of ree acid as_a solid,

0]
in step (a)@rpliGeble 19y %’fde?’P\élﬁPs- ePrBtgesTelet p'@Pa’fWQeeaﬁ'EP'ng @‘fi‘f"ﬁ‘@ﬁ?tss?’gfﬁ"e he
acid salt Afhbddndntse atosl prferiad aeibedimentacind 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 ernployed form of the amine C may optionally be a salt with
any acid that is compatible with the subsequent process options, and may additionally or
optionally be & solution in a simitarly compatible solvent or mixture of solvents,

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

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



adjusted to a pH of fromabout 3 to about 4, with heating. In a nore

preferred enbodi ment, the acid salt is treated with an sgBgdemiicnongs acid,

nost preferably concentrated agueous 28 Decenber 2005 WO 03/ 002533
PCTI | SO2/ M@T3002383 hydrochloric acid, or alternatively, aPdniBeXoieregani c
acid, preferably anhydrous and nost preferably nethanesul fonic acid,
before step (a). In a still further eangi ment, the conpound of formula 1
ispurified by (a) washing in saturated dqgueous sodi um hydrogen carbonat e,
(b) washing in aqueous acid, preferably, hydrochloric _acid, and (c).
washi ng wi t his igthyiene ghlerige o PME. #n paorer prefern rsitpens of Poeess lathe selvent ffe
non- aqueous @ ethweaBd ichiofide. an SdotHel preférrbd emboaimieng iPMGdeks | fuRtRer COMPrisky M or

a

solvent is replaced w th | acetate. anyl .alc l,, @0 Xt ur of. net hanol
or " acet oni B it Hbute SRhire 3 o Fop il 18 £P0RG cr For{ biaeinfled
propan- 2- ol zbaet 24ehpuesh uinyanothest pigferedeernhediment, theiteof. idf [Raedess | fusther omPrisesi ut i on

i's cool ed | NeRbWLsF he sBLEE bR IatBriftalidnths il prBduce b TLC & Tla¥ehBMétogrBpnyt he
conmpound of for he ution of conmpound of formula 1 10

rraﬂl a %] Frefera(lﬂl Lot s?l

in mxtures GiN9FPYFEHRIEMERE Y ?élr‘"t“"-glfﬁlf’?ﬂ' nmethyl ether is seeded with the

desired solid formarother éralpidimenbofdrqpegsci the sride drkage _beheemb.ﬁl.nreldre‘mdf isaanf or m

I n anot her %ﬂa&guﬁ% B LB, RS, RIMLAYS pbBRsARLAR, hbPKREFPlMERA AB
by (a acjd the 1,1 bony

and g is fornme ) reaction of the | ! , 1" -carbonyldiiimdazol e
to produce i4heh&emprises () (racUngiterARS aidehydey Wit Gim e prepence of an dcid, preferably
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- Iy nkag€
) i.e., 1{3-(dimethylamino)propyl]-3-ethylcarbodimide hydrochloride, and even more preferably,

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



R1 A; 28 Decenber 2005 WO 03/002533 -16 and a conpound of the fornula B1l:
81; PCT/1B02101876 wherein L is a carboxylic acid and 128 Decembeardaxylic
acid (Cl-Co6)atkyl ester, and R2 R' are as defined above. 5 In an
enbodi nenjyg dafag2351 de | i nkage between A and Bl is forned bgraBoitRIess
conprising (a) conmbining A and 81 with a suitable base, e.g. D EA a
carbodiimde, e.g., EDC HCl, and a catal e.g. HOST, in an organic
solvent, , .. DWF, followed by (b) di sﬁ‘ll lation of volatile corrponents
(c) partltlon bet ween organi c sol vent and dil ute aqueous acid,
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correspondlng oSy et ca 1T c an referred s
tertiary anieiéagolide, je-. viehipo afdl H\MO 6rc3%3”’4 GP%@E reagling the, imi %fs]f% &) P or
m Xt ur egs t hese el preldibly ip hefpadsed oR b stitbRl basé.sinaieerhtmdineat, yiresuasenizdion e. g.

| NN-di et hy| {) Sfaﬁlgc}e%ge %%‘ ( éh%r&tféuﬁb%gﬁvaﬁ\%gallﬁésfiém @ch@w% afnlsy | whaaet ans,

e.g. N-rreth Iron. salts
t et r aal kyl upreagrvationgef stereechpmistnh sl W%rablau theyre Vil e "P‘F%d&ﬁet reaction §8 (FS8 | osed

is a conpou g:@fé?tfedttﬁ& bPENbhBociRRnls sscRRGICAHD0S. 1E0Bed/ B340 3BA invartion

PCT/1BO2/ Olpreserve the stereochemistry of the phenylglycine group.

20 in a preferred embodiment of each of the embodiments of Process | and Process IC,

R® is hydrogen, R® is hydrogen, R’ is benzyl, m, n and p are all 0, and the carbon designated

"a" in formula C is in the (S) configuration. In another preferred embodiment of Process |, the
amide linkage between AB1 and C is formed as in Example 45, step (g).

in a preferred embodiment of Process IC, R* is methyl, R® s hydrogen, R’ is methyl, R’ is

) 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 :
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ABl ; wherein R3is H halo or (C-C6)alkyl, R4 and RO are each

i ndependently Hor (C -C6)alkyl; m 'n, and p are all 028FRﬂs@einbeant&]5yl'

optional Iy substituted with from one to five R13 groups and L is

car boxy Jor salt thereof. In a preferred enbodi nmep %OO\I

anot her pr efzerred enbodi nent, Lc is a salt of the car boxyllﬁ’%ﬁﬂggl d,

preferrably L° is the sodium salt of the carboxylic acid, i_e , -GOONa

nore, preferably L is the potassium st of the carboxyl ic "aci d, i.e.,

-COO-K', and particularly preferably L* is the potassiumsalt of the

car boxyl i ¢ aci dyng d o und%}gmu,ggystal lizing as.a 2.5 nole hydrate. In a

preferred enmbodi nent ? conpound of fornmula AB'l , R3is Hor halo, R4

is nethyl, ethyl or propyl m ﬁzan 4p are both 0, 10 and R 0 is phenyl

optlonally substituted with oné Wwo R13 groups. In a nore preferred

enbodi nment thereof. R3is H s nethyl In another nore preferred

enbodi nent thereof, R3 |s et yl and RsQ is phenyl optionally .

substituted with one R13 % 4 rticularTy preferred enbodi ment, R3
r

is H R4 is methyl and R ' substituted with one trlfluororrethyl
group. In a particularly eferred gabodi nent thereof, the trifl uoronethyl
group 15 is in the 4' position of the bi phenyl group forned between R10 and
t he phenyl to which it is attached. Al so disclosed is a conpound of the
formul a AB i - e,wheh& Eiidla Beboxyls acililpd S iste tarbwglicohay € fojalkyhesterpamorhd A61,
and L6 Iséﬁﬁi carb X'iél I c acid ester- In an enbodinent, the ester is an alkyl
ester, e?ﬁl?fg {eF"6) alkyl ester or a substituted-al kyl variation
20 theﬁeon | n lm aprestbedimend. baisotdientintege betwpen Alpaddihid forapd byl #recesei d

ester. i.@em r@(r@) g A@n@@qtmra eu@i)@ra“agal egboiAentammddimids, lge met hyl
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so di clos roge for
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formul a 2§c,ge>§@ rgggrce,ag%y \A\Q,ugﬁén%%ﬁé@m?ﬁ wml. %%(n%ﬁ%ﬁt tert- bM%ahﬁ RRis

H or a prot group. I'n an enb Erotectmg@g I's
tert - bt yF’@R?E‘éPB’BHX}F‘“f“OBW‘)" 1-?*@%&'%?*‘0“ 8‘}1‘{36 foRRHAR 6‘:’%‘8%33
conpri ses conbimarigegerbddiment, c@tanligedinkage. Bptwddd andoBitlisFodmetidtiylzogtocass de i n a

t abl t,
he. Sar o EH o BBpRAE R SSEBRE RSy AboeLepiaugTipHTEr
embodi men¢hloridge in éaﬁoﬂtﬂa?bi‘erﬁ‘t!‘@"i §9EE§¢“ef‘Pn aggistitler °br1e?'€PF'€EPe§ﬁ%d‘Pn@ﬂt t he
sui tabl e ﬁ@kétﬁ@bfd:&atalyst Qipedpa mBdid\cingide | ie. A whkadeLF e dCrOIMAb)eptbaally he

m xt u{i()o{?f“cﬁi‘j‘f’% S e %‘rjnéfne H %gftﬂlaﬂgﬁ (c?{%%mb%%é QRg'acig' g\?onldg vﬁtk %"?\dthé or

about ore f oces
enbodi meneresanige of asuiteble b@ﬁfb@eﬁs Sitefy "t@?Fmiit@é§°&ﬁ"taq%§oﬁ§ﬁv®ﬂkeﬂ?p Et@A%pr ovi de

t he conmpojdatbnitrite, 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 syitable non-solvents,' preferably in mixitures of aqueous

20  propan-2-ol, before refiltration.

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

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

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

~ Also disclosed is a compound of the formula AB1
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of formula C. In a preferred enbodi nent, the am ne HNR6R is
N- net hyl benzylamne, i.e., R6 is nmethyl and R7 i s benzy8 DaagnieoR0isr -
preferred enbodi ment, RP is BOC and the an ne is N nethyl benzyl am ne, and
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f-ol | owed by aqueous workup to vyield _
(RS) - N-benzyl - N- net hyl - 2- phenyl gl yci nafide. In a particularly preferred
enbodi ment, RP is BOC and the am ne is N-rnethyl benzylam ne, and in a nore
preferred enbodlnent thereof, the resulting optlcally enri ched conpound of
formula C. (tert-butyl (S)-2
[ benzyl (et hyl ) am no] - 2- oxo-| - phenyl et hyl ca% m¥te) is treated with
concentrated 20 hydrochloric a&fd ign progankR-oN, followed by advant ageous
precipitation of (S)-N-benzyl-N- by nami 28 hydr ochl ori de
and-teff - butyl methyl ether,
resulting in a useful (rM the|degree of OJD'[I cal enrichnent. A salt
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enri ched faﬁe@eam nes Ce.g. (S)-Nbenzyl-N-_ nethyl-2-phenyl gl yci nani de,
whi ch may be aguanisaeeausi yonpdiddiored f@jﬁu&M%&r&ﬁE{i oR'age i s or by the

formation of a salt with an achlral acigd in Qregen{ce’of sugotdablg
acid ester. In an em men
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—C(O)OCH,.

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

I

NR°R’

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




I n anot her enbodi nent, a racem c conpound of the fornmula C nmay be resol ved
via the selective recrystallization of its salt with aﬂ&ﬂﬂmuﬁﬁﬁgO@hrlched
chiral acid, e.g. (RS)-N benzyl - N net hyl - 2- phenyl gl yci nam de

di (o-tol uoybpshersas trate prepared as descri bed above, 15 facampazsigrsabl e
solvent, to provide diastereonericly enriched salts, e.g.
(S)-N-benzyl - N-nmet hyl - 2-phenyi gl yci nam de di (o-toluoyl)-L-tartrate.

Br eakage of these salts delivers opticalfgy enriched free am nes of the
formula C. which nay be advantageously isolated and used as the

hydrochl oride salt, e.g. (S)-Nbenzyl-N-nethyl-2-phenyl gtyci nam de
hydr ochl ori de. I n another enbodi ne where optically enriched conpunds C

are preferred, the 20 unwanted eng -f~ﬁ of the conmpound C may be .
recycled by racem zation. In a nor 5r ef ef'abl e .enbodi nent, the

racem zation is applied to nother liguors fron19he resolutions descri bed
above by refluxing in the .presBhce pf ca catal ytic anount of a carbonyl .
conmpound, - e.g. 2- chlorobenzaldehy e, l'thus allowing the isolation of second
crops of diastereonerically enrléhed salts containing the desired

enatiomer of compound C, e.g. (S)-Nbenzyl-N-nethyl-2 25 phenyl gl yci nam de

di (0-t ol uoyl gndreit BF isHodre p\,odtég]nggg’;o{gpt he. in approxinmat el y 50% yield of the
solute in the initial er liquors. In a nore preferred
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pheny o N the
art, which, ”%"mfl% "Bé’reg% FWE‘?P 'E?P?érhﬁ ghune Qﬁ;a’% ﬁ-rﬁﬁ’f?%@? . The
resul ti ng msxtluhxé and&RY inbenzgu by aeaettle"dlrelf@reQBqumeusR‘\/w BRCapd tl-prawmejis Mg the
optically emelrﬁiﬂgﬁyﬁﬁﬁdéoﬁd@ﬁ@mo@ -peferred embodlmenl thereof thebresultunlch pound of .
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o T abloameaE: (bR lEG B s st ol Sreary A o

Hireated Al so
di scl osedl | sittatrifucoametic dciiranp kriepgisiiangin dicklovsprathane, Rilowed wpﬁqaea:smts to

conpri ses: [, n mul a A
and a corrpo%‘%’uqrIa %f %P@nﬁ}@%&éﬁﬁﬁéﬂﬁn@??ﬁﬁ%&%h@‘ﬁggﬁ an am EO&'mgmk%

bet ween t hefs &Qﬁﬁf@tm%ﬁ’m'@? s p-methylienzyiagmineosRson A enoes preferied embadiment theregher ei n
R2, R3, W the reswua@ebnee:@ladncﬁe@é@pa@m@%trﬁmca(mm (& disclosed is a

aide 11 e e b e

hydrochlonc acid in propan-2-ol, followed by advantageous precipitation of (S}-N-benzyl-N.

methyl-2-phenylglycinamide hydrochloride monohydrate from mixtures of propan-2-ol and tert-
butyl methyl ether, resulting in a useful increase in the degree of optical enrichment.
A salt of the phenylglycine amide may be prepared, e.g., by treating the amide, e.g.,
(RS)-N-benzyl-N-methyl-2-phenyiglycinamide, with di{o-toluoyl)-L-tariaric acid in a suitable
25 'solvent, e.g. ethyl acetate, to provide the di(o-toluoyl)-L-tartrate) salt, e.g. (RS)-N-benzyl-N-
. methyl-2-phenyiglycinamide. Tartrate salts of the phenyiglycine amides may be broken to
provide the amide, which may be purified as its hydrochloride salt.
in another embodimeht, racemic compounds of the formula C may be resolved via the
selective precipitation of one of the enatiomers as its salt with an optically enriched chiral acid,
30  of which many examples are known in the art, from suitable solvents, e.g. methanol and
~ ethanol. Such optically enriched chiral acids may be naturally occuring or synthetic. The
precipitated sails may be hydrates or solvates.
In & preferred embodiment, (RS)-N-benzyl-N-methyl-2-phenylglycinamide is treated



A132; (R'" N and a conpound of the fornula C, wherein R R3, Re, R, R' and
.y are as defined above. Also disclosed i's a process for2gidegaiicng0es
conmpound of forrmula Ib wherein X is S or 0, which conprises: (a) form ng
an am de Wwousagssbet ween a conpound of 15 the formul a ABpcTABR/G18WNd a
conpound of the formula C, wherein X1 is S or 0, and (b) form ng an am de
| i nkage between the product of step (a) and a conpound of the fornula C,
wherein the conpound of fornula A and tfae conpound of forrmula C are as
defined above. 28 Decenber 2005 WO 03/002533 -21 PCT/IB42/41876 Al so
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preferable embodiment, the racemization is applied to mother liquors from the resolutions

described above by refluxing in the presence of a catalytic amount of a carbony! compound,
€.g. 2-chlorobenzaldehyde, thus allowiog the isolation of second crops of diastereomerically

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

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

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

considered far from trivial and highly substrate dependant.

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

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

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




25 enbodi nents of the conpounds, especially the compounds named or -
exenplified herein. Al so disclosed are the salts; pol ydSrierembeok(@f es and
hydrat'es of the conpounds of the invention, as well as to the salts.

pol ynor @lySesedsyat es and hydrates of the synthetic pr e‘fo%rrﬁﬁﬁ 01@? each of

t he conpounds of the invention. Al so disclosed are pol ynorphs '
conpound of formula 1 , wherein R-R8 are as defined above, having an X 30
ray powder diffraction patterns substagptially the sane as shown in any of
Figures 1, 3. 4, and 5. It is to be understood that sonme |evel of noise is
i nherent in the generatlon of a diffraction pattern, i.e., peaks in '
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pattern is substantially the s.ﬁé .1 shown in Figure 1. In a nore
preferred enbodi nent, the cor unc?l' as ahR X-ray gowder diffraction pattern
havi ng peaks at 2-theta val ug pshanti dtly thB2same as the 2-theta

val ues for at |east ten dJfiN g;' nks¢of highest intensity in the X-ray
powder diffraction patternlghom‘ inm“Frglre 1. 28 Decenber 2005 WO 03/ 002533
PCT/ 1 B02/ 01875 -22 In an efbodi ment, the conpound of the invention is a
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tenperature, peak te eratur characteristic shape substanti-ally the
sane as tfF "gfﬁ%w ‘”%Iﬂ"@fﬁ E frecs aFPlRAeielemy 284 y acceptabl e
salt(¥)", as used herein, unl ess otherwise indicat ed, includes salts of
aci di c or basic groups that may be present in the corrpounds of the 10
invention. For exanple, pharmaceutical Jac |l e salts include sodium
- cal cium and potassium salts of carboxy|ic gci oups and hydrochl ori de
salts of amno groups. Qh har npg e | y ageeptable salts of amno
groups are hydrobrom de, f afje, / sul fate, phosphsate, hydrogen
phosphat e, di hydrogen C |nate citrate, tartrate,
| act at e, mandel at 11rre anq ul fo
(tosylate) 15 sal pT par agfon of such salts is‘descri bed bel ow. The
conpounds of the |nvent| that are basic in nature are capable of formng
a wde variety of salts with various |norgan| c and organi c acids. The

acids th [ ep E TRCS: 1{:al accepntable acid
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15 the forrmula AB3:

)

AB3

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

- fermula A and the compound of formula C are as def ned above.




20 ani ons, such as the hydrochl oride, hydrobromni de, hydroiodide, nitrate,
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are al so included, as are carhbhonate prod rug ul fonate esters and sulfate
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to ether, am ne and car functionalities, WhEr 6
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Al'l of thesé noi e rous I'f not
limted tembefi"n@rls pegierrRe emmd'omntﬁowre @feéatﬁed emmﬁcl@mémapiathp@@y frefereadr t ai n

- combiggat leﬁlao&.rh&ﬂwu%scdmpbmdat EQkcibythé cdRYRRENRAN bRemSIiEd h&sint hose 15
descri bed her%lnbel ow, g MG CoA reduct ase i nhibitors, HVG CoA
| synt het ase in SBIdfsalpged arct e salts, polymorphs, solvates and hydrates of the

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

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



ACAT i nhi bitors, squal ene synthetase inhibitors, etc., a conpound of the

I nvention may further conprise a prodrug which conpri sem Reddifzonoos of
formula Z in a hydrolyzable |inkage to another anti-cancer agent. D -ester
| i nkages,wbas/eeas3apl e, are particularly useful for this pecposeisis €., the
prodrug is in the formA -C(OOL -QOC A2 , wherein A and A2 are the two
agents, L' 20 is a linker such as a nethylene or other (Cl-C6) alkyl ene
group (alone or further conprising a pizenyl or benzyl group). The two
agents may both be a conpound of the invention, or one may be anot her
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standard tests describéd hereinafter. ose are
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nunber different romthe atom usua in
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PR P Lp S o, 1BE botpoli o et B s ¥ s, RSB, RO Baant | o

and phar ma.&aits witk a:ar[oys pharmacologically acceptable cations. Examples of such salts include the
alkali metal or alkaline earth metal salts and particularly, the sodium and potassiurn salts,
This invention also encompasses pharmaceutical compositions containing, and methods of
30 treating proliferative disorders or abnormal cell growth through administering, prodrugs of
compounds of the invention. Compounds of the invention having free amino, amido, hydroxy or
carboxylic groups can be converted into prodrugs. Predrugs include compounds wheréin an
amino acid residue, or a polypeptide chain of two or more (e.g., two, three or four) amino acid
residues is covalently joined through an amide or ester bond to a free amino, hydroxy or
35  carboxylic acid group of compounds of the invention. The amino acid residues include but are
not limited to the 20 naturally occurring amino acids commonly designated by three letter
symbols and also includes 4-hydroxyproline, hydroxylysine, demosine, isodemosine, 3-
* methylhistidine, norvalin, beta-alanine, gamma-aminobutyric acid, citrulline homocysteine,
homoserine, omnithine and methionine sulfone. Additional types of prodrugs are also
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the cells thereof cause the hydrolysis of the prodrug, releasing both agents.
- Certain compounds of the invention have asymmetric centers and therefore exist in
different enantiomeric forms. All optical isomers and sterecisomers of the compounds of the
‘30  invention, and mixtures thereof, are considered to be within the scope of the invention. With
respect to the compounds of the invention, this invention includes the use of a racemate, one
or more enantiomeric forms, one or more diastereomeric forms, or rhixtures therebf. Some of
the compounds of the invention may also exist as tautomers, including, .g., keto-enal
tautomers. This invention relates to the use of all such tautomers and mixtures thereof.
35 " Furthermore, some compounds may exhibit polymorphism. It is to be understood that
the present invention encompasses any and all racemic, optically-active, polymorphic and
sterecisomeric forms, or mixtures thereof, which form or forms possess propeﬂies useful in
" the treatment of the conditions noted hereinabove, it being well known in the art how to

prepare optically-acfive forms (for example, by resolution of the racemic form by
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The following selected functional group definifions and exampies thereof are

25  employed lhroughout the instant spéeiﬁcation and the appendant claims and are 'offered by
way of illustration, and not by kimitation. ;

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

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

': 35 The term “bicycloalkyl” means both straight and branched chain s_atﬁrate,d

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

preferably contain from 5 to 12 members, more preferably, from 6 to 10 members. Preferably,
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substituted with two independent alkyl groups Ra and Rb, i.e., -N(RaR).
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The term "perfluoro”, when used in conjunction with a specified hydrocarbon group, is
meant lo include a substituent wherein the individual hydrogen atoms thereof are substituted
therefor with fluorine atoms, preferably, wherein all the individual hydrogen atoms thereof are

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

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

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

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




Al so disclosed is a pharmaceutical conposition conprising a conpound of .
formula 1 and a pharnaceutically acceptable carrier. Thegpwmemseertdscal
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The foregoing heterocyclic and heteroanyl groups may be C-attached or N-attached
30 where such is possible. For instanbe, pyrrolyl may be pywol-1-yl (N-attached) or pyrrol-3-yi (C-
.attached). The heterocyclic groups of this invention also include ring systems substituted with
one or miore 6xb moieties. ' '
The term “treating”, as used herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing the disorder or condition to which such
: 35 term applies, or one or more symptoms of such disorder or condifion. The term “&eatment",
as used herein, unless otherwise indicated, refers to the act of treating, as “freating” is defined
immed iately above. '
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-of formula 1 and a phamnaceutically acceptable carrier. The pharmaceutical composition m-ay.
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and other therapeutic agents, as appropriate. Suitable additives are those well known in the

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

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

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

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

Methods of preparing various pharmaceutical compositions with a specific amount of

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

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

The compounds of the invention can be administered alone but will generally be
administered in an admixture with suilabie pharmaceutical excipient(s), diluent(s) or carrier
- known in the art and selected with regard to the intended route of administration and standard
~ pharmaceutical practice. If appropriate “auxiliary” agents may also be added, which includes
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different animal species or breeds, with varying dose requirements. Additionally, the utility of

30 ftavoring/palatability agents and/or texture enhancers in the said forms can promote animal
acceptance and compliance, which can be particularly advantageous when dosing chronically
‘to animals. '

The compoundé of the invention may also be administered via the parenteral routes.

The term parenteral in this context refers to all routes of drug administration that is not via the

35 oral cavity. Preferably for the compounds of the innovation, parenteral routes may include
topical and transdermal, rectal, vaginal, nasal, inhalation and injectables (i.e., administration
modes that require penetration of the skin barrier via needle and needle-less methods,
including implants and reservoirs). Formulations for these routes of administration may be
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_ preferably about 1% Preferably, {ubricants comprise less than 60% of the formulation,
25  preferably less than 40%, and most preferably, from about 10% to about 20%. Particularly
prefemmed embodiments of tablet formulations for the compounds of the invention are shown in
~ Table 10. |
The compositidns of the invention include tablets. In a preferred embodiment, tablets
are manufactured by a process selected from direct compression or a wet, dry or melt
30 granulaiion, melt congealing process and extrusion. In another embodiment, tablet cores of
the compositions of the invention may be mono or m,uiti—'!ayef(s) and _canr be coated with
appropriate overcoats known in thie arl. |
‘Oral iquid forms of the compounds of the invention are preferably soluﬁons, wherein the -
aclive compound is fully dissolved. In an embodiment, the solution comprises the active and a
35  pharmaceutically precedented solvents suitable for oraf administration. In a preferred
. embodiment, the solvent is one in which the compounds of the invention show good selubility. 'In
_ a more preferred embodiment, the solution comprises a soi.vent‘selle_:cted from polyethiylene
glycol, pofypropylene glycol, edible oils and giyceryl- and glyceride- based syslems. In iore
' preferred embediments.'g_lyoeqd- and glycefide- based systems comprise agents selected from
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Also disclosed is a method for inhibiting or decreasmg Apo B
25  secrelion in an animal in need thereof which comprises the administration of an Apo B
secretion inhibifing or decreasing amount of a compound of the invention or a stereocisomer,
pharmaceutically acceptable sall or solvate thereof. The disclosed further provides a m_ethed
of trealing a condition selected” from atherosclerosis, -pahcreatitis. obesity,
hypercholesterolemia, hypertriglyceridemia, hypetlipidemia, and diabetes which comprises
30 administering o an animal in need of such treatment a therapeuticaily effective amount of a
compound of formula 1 (or 1b or 2) or a steredisomer, pharmaceutically acceptable salt or .
solvate thereof. A preferred Strbgroup of the conditions described hereinabove is
' amerosderosis, obesity, hypercholesterolemia, hypertriglyceridemia, hyperfipideria, and
diabetes. |
35 Also disclosed is the treatment of diabetes, including
impaired glucose tolerance, insulin resistance, insulin 'dependent diabetes mellitus (Type ) and
non-insulin dependent diabetes melfitus (NIDDM or Type #l). Also included in the treatment of
"diabetes are the diabetic complications, such as neuropathy, nephropathy, retinopathy or

cataracts.



the ani nal Representative agents that can be used to treat diabetes include
insulin and insulin analogs (e.g. LysPro insulin), G.P-2BHeteBibpr 2005
(insulinatropin) and GLP-1 (7-36)-NH2; sultonylureas and anal ogs.

chl oMt &¥4i3de. gl i bencl ami de, tol but arni de. tol azar ni BeT/1BQ2@1876

acet ohexam de. dypizideQ glinmepiride. repaglinide, neglitinide;

bi guani des. nmetformn. phenformn. buformn; a2-antagonists and

i m dazol i nes: midaglizole, isaglidot®; deri gI i dol e, idazoxan, efaroxan,

- fluparoxan; other insulin secretagogues: linogliride. A4166; glitazones:
ci gl i t azone,Dighetglchn zicrated byradininisteriog & anarghdl havmarasbelfa{bre t eZlone.
BRL49653; ,.nstmréystm Qmpag?&b G@Ebééﬂolbﬂah&é? bt Q{ysof m‘éld%H&?&'oBm RLQIIQ Xhdhias

a- gl ucosi dase i nhi bitors: “acar bose. %hlto _erm&ﬁfate 5 vogli bose, -

M DL- 2.nSuigesiy. epRiogain SAinonasly.of salgsts. Phgmprjtcslly off SO%EBRL 37344, Ro
16- 871 4ompdtind Emﬂaaﬂrésen(}hv&morﬁ 134 3lso phragppioki det datasss bertdaatkd byor s:  L- 386, 398; -

|1 P50 | ONRLIAG, - AL HRFoncAl RF 3hdrks ISR 56 LI BRI dddf ami ne and -

odi stat' .- vanadat vanaél um conpl exes fg l'ivanO) and

per oxoViRHelE- Lf’r‘f‘i’féﬁ‘%l“@ﬂé%be‘esésrWﬁ"ﬁ“ab&ﬁ’?aﬂmﬁ e ‘ab'gl 2URYF ek EBni st s:
gl uconeegesesiably, i felbietins &t. sor nat ost at | n anal ogs, antilipolytic agents:
ni cotinic a0 acj ci pi ycogen phosphoryl 6se

i nhi bitors, E&éﬁga?gfﬁ?&%g \Q?E%“%%“i’e </53es and VIO 96139384~ AJso
conte rrﬁi’"&?’é‘ﬂ"qeﬁ ot BRI WP‘HﬂWﬂI ‘FP"HW%%Q%%‘S'S‘F"W% te apfipba theapewipaly

pragl i el aabhial €cdaothd b tbinila Abth Aaee@bhét slarmARMticeR HLHaileon of agents

can beau%gngw% '};lere;d as described above. Al so disclosed is a nethod of
treatlﬁg obesIty Th a mammal which 35 conprises adm nistering to an ani nmal

‘i n need of 613@ulsctlmse@tsmemhcmmfeéa‘ueg'tfmﬁdl diptrtas in afangpp! in need of

i nt e. stjch gbatdid- @%%ﬁbﬂ@s%@%@%ﬂg ta/mgaﬁh@m&am&auptﬁéch@ @ERound for
stinal -fold | ower than

thelnlbltlono n a

Lhe ELBS PR SLomBL A 4 Srer e TR o P STy | das. I an
entfodi ¥remef, in tfhebtrmv withf gyve or hverd viditona! mgentedapabie ebtrdatiad Typatll debstes pti on i sat
| east ge Quifi@l d -1 ower than the ED2s of the conpound for the | owering of
serumt69| erides. 28 Decenber 2005 WD 03/002533 PCT/]B02101876 -33 In
anot her W‘?fﬁﬂ‘?t’"eﬁ?é“‘c?c}%cfﬁﬂ&ee‘ﬂmf'ﬁ? freaglateesinglyge 'f‘ﬂé'“laﬁﬂl"l‘}f"f‘l on of
“int esténnaabs flatg. bBor ptsudn:; VBlrch (B33t (hedvbtrdpdy) f ohdl Glomer (H-dmi,he ED25 of

the cogpifkal oba ahsnAf&g\eBrm&g%a.%%reunbﬁbrehagastasr | AR Stardide, are,%b@rd

enbodi nenf,- the intestinal - sel ective conpound I's a_conmpoun
f ROl 3getphexaqids, Gypiziie®s pligiepigae mignginiief @rpglladenBigHFTRas: m?ﬁ?f’%'“-pr eferred
enbodigiedtbrmir) roufda@int neuhagbrystprae.ﬁam@iomOdiadﬁgmoaeoﬁsa@nm@u@ado@f formul a

é‘ ff 12 tl(%o?%h o!efn I’OE(QH %lang'\o/ ant Io?@r ir{sul?n gg I}é?a%c?ﬂ%g CIFn'gglirf) t h—él?ét? a%c%e? ?L:atsg.:TE
conpoml#aimea Dw&t@mea@avazqnﬁ tiieglitabanee d%ﬁ‘ﬁ@@r‘ﬁe@ﬁ’-&%%he‘aﬁmw@lﬁu on, the

first RASRY idndithd! cidaticidBbinbli Ofiudd3BaSONRBIAS. éc@rﬂogg"nh%ﬂto[]tgmblﬂét@s“ nal fat

absorption and the second assay Is for the abilit e conmpound to | ower

s@Pumvegipeney ML 2437 ‘Fﬁﬁ“‘@‘bﬁﬁ%f'\é?% -68 98P aseRisty: B‘?‘-h%‘«”é*ﬁl BRE: B73%4. Ree conpound
to i nRblaris, i10f @3T1i40adl 316,243; phosphiodiesterase inhibitors: (-386,398; lipid-lowering

agents: benfluorex; antiobesity agents: fenfluramine and od?s’tat-; vanadate and vanadium
complexes (e.g. Naglivan®) and peroxovanadium complexes; amylin antagonists; glucagon
_antagonists; gluconeogenesis inhibitors; somatostatin . analegs; antilipolytic agents: nicotinic
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WO 96/39385 and WO 96/39384. Afso contemplated in combination with compounds of the
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"be adminislered. as desecribed above.
_ Also disclosed is a method of treating ol_)esity in a mammal which
35  comprises administering to an animal in need of such treatment an effective amount of an
intestinal-MTP-selective compound, wherein the ED,s of the compound for the inhibition of
~ intestinal fat absorption is at least 5-foid fower than the Eﬂzs of the compound for the lowering
of serum triglycerides. In an embodiment, the ED s for the inhibition of intestinal fat absamption
is at least 10-fold.lower than the £Dys of the compound for the lowering of serum triglycerides.
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The compounds of this invention may be used in conjunction with other
pharmaceutical agents, inciuding other lipid lowering agents. Such agents include,. for
example, cholesterol biosynthesis inhibitors and cholesterol absorption inhibitors, especially

36  HMG-CoA reductase inhibitors and HMG-CoA synthase anhib:tors HMG-CoA reduclase gene
expression inhibitors; CETP inhibitors; bile acid sequestrants; fi brates chofesterof absorption
inhibitors; ACAT inhibitors, squalene synthetase inhibitors, ton- -exchange resins, anti-oxidants
and niacin. In combination therapy treatment, the compounds of the instant invention and the
ofther drug therapies may be administered to animals (e.g. humans) by conventional methods.

a5 Also disclosed is a niethod of treating atherosclerosis; panéreaﬁtis secondary to _
hypertriglyceridemia; hyperglycemia. (1) by causing a reduced absorptjbn of dietary fat through
MTP inhibition, (2) by IoWering trigiycerides through MTP inhibition or {3) by decreasing the
absorption of free fatty acids ihrough MTP inhibition; in an animal in need of treatment thereo,
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30 4,346,227 (the disclosure of which fs hereby incorporated by reference) discioses ML-2368
derivatives, such as pravastatin. In additon, EP 491,226 teaches certain
pyridyldinydroxyheptenoic acids, such as rivastatin. Afso, U.S. Pat. No. 4,647,576 (the
disclosure of which Is hereby incorporated by reference) discloses certain 6-{2-(substituted-
pyrroH-yi)aikyl]-pyran-Zones such as atorvastatin. Othef HMG-CoA reductase inhibilors wili

35  be known fo those skilled in the art. _

Any HMG-CoA synthase inhibitor may be used as the second compound in the
combination therapy aspect of this invention. The term HMG-CoA synthase inhibitor refers to

' é compound which inhibits the biosynthesis of hydroxymethyiglutaryl-coenzyme A from acetyl-

coenzyme A and acetoacetyl-coenzyme A, catalyzed by the enzyme HMG-CoA synthase.'
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Any compound having activity as a CETP inhibitor can serve as the second
compound in the combination therapy aspect of the instant invention. The term CETP inhibitor

refers to compounds which inhibit the cholesteryl ester transfer protein (CETP) mediated

30 transport of various cholesteryl esters and triglycerides from high density lipoprotein (HDL) to

low density lipoprotein (LDL) and very low density lipoprolein (VLDL). A variety of these

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

known io those skilled in the art U.S. Pal. No. 5,512,548 (lhe disclosure of which is

incorporated herein by reference) discloses certain polypeptide derivatives having activity as

35 CETP inhibitors, while certain CETP-inhibitory rosenonolactone derivatives and phosphate-

containing analogs of cholesteryl ester are disclosed in J. Anfibiot., 1996; 43(8): 815-816, and
Bioorg. Med. Chem. Lett; 1996; 6: 1951-1954, respectively.

Any ACAT inhibitor can serve as the second compound in the combination therapy

aspect of this invention. The term ACAT inhibitor refers to co_mpounds which inhibit the



28 Decenber 2005 PCT/ B02/01876 intracellular esterification of dietary
chol esterol by the enzyme acyl CoA:cholesterol acyttrangf sasser 2068

i nhibiti determ ned readily by one of skill in the art according
to stand&ﬁ&%ﬁ%ﬁi such as the nethod of Heider at af. BEIEPIFHEY
Journal of Lipid Research", 1983; 24: 1127" A variety of these conpounds
are described and referenced 5 hereinpel ow however other ACAT inhibitors
will be known to those skilled-in the ®t. U S. Pat. No. 5,510,379 (the
di scl osure of which is i ncoripor ated by ref er ence) discloses certain
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(Met hods oflisdrrey wetiarg yartidG@tfondtes, B9EB- WB49¢(2RH48/nHOME 510669 EBnthydislasgy 1985:

1100 359- 343, Btk ERRIGRERT infibidifladulir el 1) . A summary of squal ene
synt hetase inhibitors been conplied ﬁCurr " Ther Patents (1993)
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i nhi bi t or Senzyitdsdubiend syﬂtﬁﬁadensbdhﬁnﬁltﬁtﬁﬂtlﬁﬁé’ﬂdlf)ad%ﬂerﬁf RYSHEARB skifled in the art
hyper chol sat gagl 611, 2RhH0G8L L ALESHLANS . EY7ABFIE Rl enty SppLLat | or

pubI icati on OSGS cer nzoxazepl ne derl vat ives
as squal ervé Espolngy 3885 1H3m3§$ %% @%@éqr%nceii sited: tﬁ‘ereufﬁe%ltsn@maryo@f squalene

hygfr chgl SHitRdteamtitRoR hal %é;.rwnwn&pt@howps Th&}(J Pesaﬁtam@t@ty @Mg@%@@é I Ond
publi catian s,.certain s ed am no aci
deri vati v&8 teﬁl\{og?‘gfaq'f’%rpu?[ﬁguof‘r@l%t ﬁe%‘% §§§ Al CEFACEE: ICE&& 451[1}3%5? AN pat ent
appl i cat i derivalitglsi eat $qualero . sYOhSI@B QUBIOR dindcliegesiseeint dha lr@@me,lénsiad

seven- or hﬁieﬁmblemﬁfa%d @gtf@{gﬂﬂéﬁ:l&ﬁoﬁéﬁm%gﬁpﬁﬁéﬁw u@l§;auon No. 0 645
ti on W96 f 27 discl oses

antlhﬁeré%%zﬁ?{ demi c aﬁ ’%B g
certa hAHSCEHE cegpin & ‘Eﬁ"egﬁ E'F'btfm %‘? PIGIOCYHRT B F‘B‘la?"‘élﬁéimﬂﬁﬁﬁeest erol
bi osynt heghwiters landiteiouse innied wehtment 20d bmmmpiymctdmstevcaémmmd dungyal

benzot hi azeRiige. @%bééﬁtﬂa\’e‘?@ apfitbiBR AR icauBR R o 8p!375 a4 %Qdo&#bkér@at ion No.

0 071 725 Al discloses a process reparing certain o | y-active
conpoundst eqzﬁ’fﬂzﬂ’dﬂenﬁe"ﬁ%ﬂ%soﬁ%f@fﬂ'%‘é ﬁ’é ieiﬁé?l'mt‘”snawfﬁgf%lt% ieRteRey est er ol
and tri gl yyperchalesterbiawa b dbgpnagisicieiokis SBurophlag @amhsapheGeh publicatioreNb.ors af

peatsf0, PR Uit Bl ol 5 SORRES BT, Al
anti-o bes?rteynomts European patent application publication No. 0 705 607 A2 dlscloses certain
condensed seven- or eight-membered heterocyclic compounds useful as
antihypertriglyceridemic agents. PCT publication WQ96/09827 discloses certain combinations
of cholesterol absorption inhibitorss and cholestero! biosynthesis inhibitars including
3G  benzoxazepine derivatives and bénzothiazepine derivatives. European batent application
) pubiicétion No. 0 071 725 A1 discloses a process for preparing certain opfically-active
compounds, including benzoxazepine derivatives, having plasma cholestero! and triglyceride
lowering activilies. 7 ‘ ' -
Also disclosed is a rﬁethqd of treating obesity in an aﬁimal, which
| 35  comprises administering to the obese animal a compound of this invention in combination with
ancther anti-obesity agent. |
The other anti-obesity agents is preferably selected from the group consisting of a -
adrenergic receptor agonist, a cholecystokinin-A (CCK-A) agonist, a monoamine reuptake
inhibitor (such as sibutraming), a sympathomimetic agent, a serotoninergic agent (such as




The other anti-obesity agents is preferably selected fromthe group
consisting of a 33- adrenergic receptor agonist, a chol e8/deaskiber 3005
(CCK-A) agoni st, a nonoam ne reuptake inhi bi t or (such as_si butram ne), a
synpat honW@3/982543ent , a serotoni nergic agent (such as 28PEEERLY6 2005 WO
03/002533 PCTI | B02/ 01876 -37 fenfluram ne or dexfenfluram ne), a dopam ne
agoni st (such as bronocriptine), a nmelanocyte- stimulating hornone receptor
agoni st or mmetic, a nelanocyte-stinul aring hornone receptor analog, a
cannabi noi d receptor antagonist, a nelanin concentrating hornone

ant agoni st , ferffieratrine, orﬂe:lfemtmammhaldoggmlae agopitti(such e€ brpmoeriptinpd @imalanogytegal ani n
_ antagoni st, ﬁrv.lbw%gnﬁm'rgdehﬁf]aéoﬁwnﬁné%r%élhrgcﬁé kttmtﬁatﬂ@ﬁ@ﬁﬁﬁﬂe@@%' st, a

neuropept| de agoni st s NPY- 1 NPY- rom netic agent,
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Ehgnyl pq@ﬁaw.ﬂ,@ %a%%%%ﬁehﬁ@msa@euréMnagf&mhéyam iA@Y di n-3-yl]-2(R) -
{ y [ gngt [ é am Rg%a?haox&l'tp rrg;{] %/nn??gg'ty _aL@n?s comprise those compounds selected from the

ydr oxyet hygraap m)sistlrllmafys]rmitrenny\b}femmme, &exfepfiuramine, bromocriptine, phentermine,
{4 [2-(2-[6; p%gbrﬂ\%ppé %PYJ me seudoephednne {4 [2 -(2-[6-aminopyridin-3-yi}-2(R)-
hydr oxyet hy? oxy
ny
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di hydro-1 - o‘)yd:oﬂethyiarnmo)ethoxy]phenoxy}acetlc acid.
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113 5. anhlangrissrosiim B8 Sona Rensising o) BMS 197579, A Kaov 8948 | one:
and (iido) BWEIROITOBS H-abladﬂl-Rm)-\Ampaedl&‘f}PW}&P{O@V‘@H’-&WW&&G@FMU\WI {Eheny|

) benzoyl amgyed p Jﬂ%'éii-.owaodm ¥d 2- pU(hxld}phbhﬁpro’pyalepﬁaeﬁJx.mrm.:hwo)w&kb.ﬁdoum ene- 9-

car boxam de; S gacg g%a e salts of (i), (ii) and
(iii). In &‘?&t%"@l"“b@” r?BE)Qﬁanﬂ?ﬁkmt"ﬁ@ SHt16kssi ty agent is selected from
t he agent s teliusinetsiphény)bancoteedn)peridint1-y)app]-N-e 2t 3- iotuopastiyl)-SkflimeneMds. 0 584

02 I e bt o i ity comouns

25  embodiment, the anti-obesity agent is selected from the agents disclosed in European patent
application publication Nos. 0 584 446 A2 and 0 643 057 A1, the latter of which discloses
certain compounds of the formulas '

30



may be prepared as in U S

-38 bi which have utility as inhibitors of MIP, wherein the substituents
listed in fornmula Obi are as defined in EP 0 643 057 A28 Daveabet BG5S
enmbodi mentyy i -obesity agent is selected from the | osed
in Europeanogg?%%?sapplication publication Nos. 1 099 439%%§Hh&ﬁﬁ%ﬁg

di scl oses certain conpounds of the fornula CF3 b2 10

t etrahydroi soqui nolin-6-yl)-amde and 55

4' -trifluoronethyl -bi phenyl - 2-car boxyl i c aci d-(2-(2- acetyl am '
i noet hyl)-1, 2,3, 4-tetrahydroi soqui nol i n-6-yl)-am de. Methods for preparing
t he above agents are publi &l af | abl e; for exanple, phenternmine may be

prepared as described in U.g£ ent 2,408, 345; si ut RAM ne may be
ed MsRin E 1 0- 9 A2. Preferred
n i 09 9 AQ a COnu -ds selected from

wherein t- in formula ¥

conpounds of those discl oge

t he group consi sting of 4'-tr|fIUoronethyI eny1 2-car bo

acid-(2-butyl-1,2,3,4 15 pr.pareolas in U S Patenf No. 4,9 629 orlistat
R . gRD89; fenfl uranine and

dexfenfl uram ne may be prBpH Hesdrib&d in U S. Patent No. 3,198, 834;

bronocri ptine may be prepargd-Asde Nbedgln U S. Patent Nos. 3,752,814

and 3,752, 888: and the sub$tituted am no pyridines |isted above may be

prepared as described in PCT International Publication No. WD 96135671;

the disclosure of each of these 20 publications is herein incorporated by

reference. I\Jhch'hlatre @ﬁlggp %Sffdré‘&‘%ﬁ'r ,b WhbaR %% s%géhkueﬁt lidtd i t‘]ormtal‘lr tDbﬁ Ql%ta certain

conmpounds of the I nst

asy met r i ca@Pied it § 64f o péar"b@ﬂ?“tff @’ﬁe’/@ﬁﬁﬁ"a@t?@ﬂt&pbvgitmmtys sslgoted frofm,

d/ or b® i telmgestd distioseapi madetaupaetuap@cam pmﬁe@&m Rod. 91088 430 AU, Whfeh or €,
some conpoupd ose%¥ﬂa?ﬁ‘éﬁn§§oﬁnd%o A 'ﬁ‘hfg is to be understood that the
nd aI I

pr esent |nven I on encofpdsses racem c, optically-active,

pol ynor phi ¢ and st ereoi soneri forms, or mxtures thereof, 28 Decenber 2005
WO 03/ 002533 PCTI I B02/ 01876 -j whi ch formor forns possess properties
useful in the treatnent of conditions noted hereinabove, it being well
known in the art how to pr ¢ optically-active fo&c(for exanple, by
resolution of the racemc ft by rm Jr2ation hni ques, by
synthesis fromoptically-actifve :tar matleri al s, by chiral synthesis, or
by chromat ogr aphi ¢ separ at i ™ g ral stationary phase) and how
to determne efficacy for t rea ment of the conditions noted herein by

the standard tests descri bedierei nafter. The present invention may be
understood nore fully by reference to the detailed description and

I ustrati et iGhuta WG afdefind A ISRERY db§agg%TP! 1 Ty non-limiting
Preferred compounds of those disclosed in 1 099 439 A2 are compounds selected
10  from the group consisting of 4'-trifluoromethyi-biphenyl-2-carboxylic acid-(2-butyl-1,2,3,4-

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

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

20  publications is herein incorporated by reference.

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

»




enbodi nents of the invention. The term "conpound of fornula 1", "conpound
of formula 2," 10 as used herein, e.g., "a pharmaceuti caB Razapbsi 2005n
conprising a conpound of formula 1..." enconpasses in addition to their
generi c degarslepisson of the conpound, all of the enbodi nereGI/BORpHESier r ed
enbodi ments, nore preferred enbodi nents and particularly preferred

enbodi nents of the conpounds, as well as each of the Exanpl es descri bed
bel-ow. 28 Decenber 2005 WD 03/ 002533 Pe3-1 B02/ 01876 -40- Brief Description
of Drawings Figure 1 shows the X-ray powder diffraction pattern of a sanple
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vari abl e sl ibyresmamgef tBe &abemis foap bsrezestamamrtem@:by Smthﬁé'ﬁérpmr e. Figure 2

h th tisifh 10
io%ﬁu o de d;g@ﬁa@ﬁﬁ% SEEE'Q Wﬂleri@ﬁaﬂyﬁ:@ﬁ% Is;?ﬁhegig & 8y E%mgﬁbfﬂpﬁc @épardien Lidid ©

ferentl acan gfglhorl ra%g%/ The
peak is %44 agbiel @aﬂ%@%{whﬁ%qlgn@ hovg toagaiprm ) Eéfeﬂ'ﬂ?fg FFOERTS a
37.485 J/g; nQ@&ﬁére:d&ahéaé@ard t&tedaaaieysemnum per f ormed under nitrogen gas

O A oy i erBlenf BrdiBf by e WlsErsicod R Rily by JPfofilod Wong el 00 at

arate of 200 m ['e’slz ure shows t he
X-ray powdegdessiiftion aandi deStrﬁélYﬁt @*ﬁ“d?s awaighare l'.?fe”ﬁ?‘bftér P‘é‘ﬂ“ﬂﬁ@r Regimiiag + he

title COWDOHﬂHod#ﬁéﬁ%rdf BRGWeRtioRX IRPtetin AbmpBiaidaif foetiula andidmpainad bicformulee2,”

preparation_of sarrp,l, e are provided i.n le 4
obt ai ned® on33Y §Id(5'ﬁ'§'ﬁs Pc %B"ac 'ca' cﬁmgos't'o{‘/gé'%gyﬁmg \%Tp oﬁ‘ﬁ%ggfgﬁgﬁ%% ‘step
si ze: 0.02; emoinpasats it edqd&natthelegenm desqiption oﬂtr@mwsomﬁiealb@frtw

di)f fracti on @%Fr&c?érﬁbo@nfneﬁtssﬁﬁmlp%féﬁfed Bﬁmﬁ&%érﬁﬂarﬁq:’amc@anpﬁrefehed émbd»danampound
descri bed i h Ex De

anpl e . tal ondi t he preparation of the
sampl e are ?fr“Eﬁﬁ"ﬂ‘B?P"P?l aEX’S'h?ﬁ%‘cﬁﬁ“hel'E@ Bgﬁ‘:ﬁ ?/ga%e’ Bt ai ned on a Sienens
D5000, Cu anode, variable slit, range 2-55, step 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.
Detailed conditions for the preparation of the sanple are provided in °
Exanpl e 44. The pattern was obtai ned on a Sienens D5000, Cu anode,
variable slit, range 2-55, step size: 0.02; anbient tenperature. 30 Figure
6 shows the X-ray powder diffraction pattern of a sanple of the
intermedi ate conpound '
1-Methyl -5-[4"-(trifluoronmethyl)[1, 1" -bi phenyl]-2-carboxam do]-1
H-i ndol e-2- carboxylic acid potassiumsalt 2.6 hydrate, prepared in Exanple
44 step (d) alternative C. Detailed 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; 35 anbient
tenperature. 28 Decenber 2005 MO 03/ 002533



| PCT/1B02/01876 -41 Detail ed Description of the Invention The foll ow ng
exanpl es illustrate the conpositions and nmethods of the 3Srlesnember 20fent i on,
it is to be understood that the present inventionis not linted to the
speci fic ¥ @&/903533f the Exanples provided bel ow. 5 In théaVBeussieon whi ch
faoll ows, certain conmon chem cal and procedural abbreviations and acronyns
therefor have been enpl oyed which include: Me (nethyl); Et (ethyl); EtQAc
(et'hyl acetate); Bn (benzyl); THF (tetraf8drofuran); DV

(di nmet hyl formam de); BOC (tert-butyloxycarbonyl, a protecting group); DVAP
(1,1 -dinethyl am nopyridine), Ms (nethanesul fonyl, nmesyl); DI EA
(diisopropyl ethylam ne); TFA (Mﬁ*grﬁﬂ g) DI BAL 10

(diisobutylalum num hydrl de) =pyrrol | d| no- phosphonl um

hexaf | uor ophosphalr_. '1)" Di et hyl azodi car boxyl at e); (acetyl); eq.
(equivalent); RP''® EG«?F‘%"@ ﬁéé@’)”"wpﬁjmqﬂ?'bﬂ’?uﬁ@ﬂf BFW‘&@ Prefeyigd gorm A
chromat ogr apalﬂgh}: titld c@nggdund dedcelyseiiin Exanplendsit Degtie iy ditiohd Toetas prepdrstioniobtRe
speci fi ed, "sRblaré Prolifi h Bubifith 2 1HE5H: ;n%as%ﬂa.ngmgés.ew@ﬁ ffgso%' i

dei oni zed (a em neralize pur ‘e g.,
dei oni zed lﬁ‘”eﬂest’?rfqb@cf"bfa”a%? -Shisteegize 9 ﬁF?‘e%ﬁl@ﬂﬁerﬂ‘% wat er. Preferably
all materials will be of at |east USP grade The conpounds of formula 1, 2

and 3 are nost c e n i ced anal ogous
to those known |Wﬁ&b ~I'gﬂem ca‘1y ésf" szg'?m?a:(ém%n% c?re%ﬁg% %hf’ﬁsg de
conpound®. ForerayNd dpsqsbertiofxenple d4 by dilerantialfcanning wlooielno Thopealidss 6#1.0681 nul a
12 20 and 3-@gpedlhiighdsistotainaibad@EL1 082900 W6, Befa 9[39!85@? Grsef Y43lB8ic

features of _the invention _and are illustrated | owm ng procedures
i1 which t hE"EMYRyWas PerfRimes vader ifogel gas,fiow: a”§‘ef halding #AX°G feret Minese. unl ess
ot herwi se oneating frerd 40 BRE0MPI266.00°C B MOS0 /MMLRD Thé SehplTRGE IB91 Afg. t he
present invention as described herein are provided by Schemes 1-3 el ow and
the description that follows. In the follow ng Schenes, unless otherw se

i ndi cat B, subst Figwera shoms thepray ppwdsr difteactiorFpatteln, of X sarfible ahpreBRedF@mas

defi ned abOM@he tﬂé&:oﬁﬂw&lb@ﬁ inf Ola eatﬁl ﬂ)eta?edadagdﬂ%n@gd? tlﬁepﬁﬁfa?élhbﬁ/ offliﬁ%par ed

by form ng amfi |nk e.ssgetV\fee roups A

bel ow, wher&ih fAredy n’a XBPietGr m wag obtgined pp) ac%?f’ﬁ%rR@O@)fC'# ormul a
2, Bis 1328n0a&1daﬂablezsﬁtrmad§50ﬁep‘s‘uenmba a&b:eBt temperi@Bre. wherein L™ is a
carboxylic acid or an activated formthereof as described further bel ow, 30

and th amdeI| ges are formed between the L° group of A and the am no

group - arfd9Be 88 R &TBY PYYdSLfTigrtion Paten che samhlsef prefprredstogn CC,

r ﬁs pect i ve Iof/thlethﬂwcbrhpdnmdalpsnhe@d atadnplbymt iheisirRd @bnditishd for the prdpBraBéd oftiltat

there are o] es t at |t
e BT B 4 el Bl 2B ded o £ e 800,

is generally nhot rr@
will be apprdecyaiied Sb‘yraﬂ%%‘és éfepsﬂ'e’ﬂq 02; ﬁmblﬁ@ tefpperatérat t he groups A B and

g are either connerC|aIIy 35 avallable or can readily be prepared using

rr)at eri % s and mﬁgﬁ'}? E shows tpe ray powder d#ra\cw:an patterrrl] of a sample of preferred Form F

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

35 ambient temperaiure. ' |



art, as well as by the nethods and procedures described herein. For
exanpl e, conmpounds conprising the group A Werein X is 28([Rcemined2f0D is
phenyl are comrercially available, e.g., 2- blphenylcarboxyllc aci d,

- ( met hy | WOA39038Eny| car boxylic acid and 4'-(trifluor omt?@?@"?’ms%
blphenylcarboxyllc acid. In addition, nunerous pyridyl-phenyl (X is N and
R is phenyl) and 28 Decenber 2005 WD 03/ 002533 PCT/ 1B02/ 01876 -42
bi pyridyl (Xis Nand R is pyridyl) compounds are al so readil y obtai ned.
Conpounds of group B are readily forned fromcomercially avail abl e
i ndol es L, L2), benzo[b]furans 1BRptailedDeseriptiondithetviventionsnes (B3), as well as

by the met hods and‘h@ﬁ&féﬁiﬂg‘reﬁaﬁnd?@ssmﬁéula@dthg%oﬁip&atuon%ﬁ%&ﬂédsoﬁf fHeOptBsdnt AT €
‘readily prepared fromconercially avail able ci nes, Q\gzh ein the
car banoy| noi¥EgoR BysNRRRINdEStopd IaLhe B@PW&@H" ?fb‘%‘&‘r'&'@éﬁlt‘? the’spe d{ﬁlﬂﬁ) of
'the phenyl gloythé Branapte prdvidedibgione NRERY . Exerrpl ary procedures for formng
each of tfese groﬂPéﬂeﬁdE}gustﬁE errllob:gk%gﬁan i mf\@rﬁi&la ﬁdp RYdde 11

detail below. The S rovi e exa var ous met hods
of forning t ﬁ@bre\eﬁ%*ﬁ%wsawmwqushaxe be@ gARiovgd u'émgmclt'q’?e Mg frpeten)
precursors diggsEede wncyva:etaib@ Bﬁa(bérﬁyzf}, TAB@teE@wrofuréH) HME | (difin étﬁﬂif’ormdnhidé), s
RIR R3 (Rit E!Oé &er?%ulrﬁox% bonyl a protectmg g(-oup) nﬂlMAé g;t11 du"h%lh 1no§§'ndme) Ms
' (methanesulfonyl, mesyl), DIEA (diisopropylethylamine); TFA (triflucroacetic acid), DIBAL
10  (diisobutylaluminum hydride); PyBroP {Bromo-tris-pyrrolidino-phosphonium
_ hexafluorophosphate); DEAD (Diethyl azodicarboxyfate); Ac (acetyl); eq. (equivalent); RP
) (reverse phase); HPLC (high performance liquid chromatography), TLC (thin layer
chromatography). Unless otherwise specified, “water” in the following descriptions means
water which is deionized (also known as “demineralized”} or of higher purity, e.g., deionized-
15 distilled or deionized-multiply-distilled water. Preferably all materials will be of at least USP

grade.

The compounds of formula 1, 2 and 3 are most conveniently synthesized by
employing procedures analogous to those known in the chemical arts for the production of
similar compounds. Exemplary processes for the manufacture of compounds of formula 1 2

20  and 3 as defined in detait hereinabove are provided as further features of the invention and
are illustrated by the following procedures in which the meanings of generic radicals are as
previously defined unless otherwise gualified. Examples of methods of preparing compounds
of the present invention as described herein are provided by Schemes 1-3 below and the
description that follows. In the following Schemes, unless otherwise indicated, substituents R'

D) 25 -R™R°-R° L, X 2" and Z* are as defined above.

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

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

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

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

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

- 2-biphenylcarboxylic acid, 4'-(methyl)-2-biphenylcarboxylic acid and 4'-(triflucromethyi)-2-
biphenylcarboxylic acid. in addition, numerous pyridyl-phenyl (X is N and R' is phenyl) and |




-43 Schene | 28 Decenber 2005 . PCT/1B02/01876 C 28 Decédifbieecedizh 2008
03/ 002533 PCT/ | B02/ 01876 -44 Scheme 2 R A Bl ABl-e AB-1; WD 03/002533 28

Decenber XO8325¥3/ 002533 PCT/ 1B02/ 01876 -46 Scheme 1 il | BRT/IBNAS76 met hod

for preparing a conmpound . of forrmula 1 which conprises reacting a
conpound of the fornmula AB1, with an amine of the fornula C, or, by
reacting a conpound of the forrmula A wi t#2an amine of the formula 131C,
where Lc is a carboxylic acid, preferably, an activated carboxylic acid.
I n both casekipyrigl d$ripduandl BY is Byridgl) morhpouhds srepaisepraadiigl obyined e Chmpauats oh  of

an amde |i rﬁ?&% are readily formed from commercially available indoles (B1, B2}, benzo[bJfurans (B3)
or benzo[bjthiophenes (B3), as well as by the methods and procedures described herein.
Compounds of group C are readily prepared from commercially available phenyl glycines,
9  wherein the carbamoyl moiety C(.O)NRﬁR7 is formed between the carboxylic acid group of the
phenylglycine and the amine NR°R”. Exemplary procedures for forming each of these groups
and the amide linkages between them are provided in detail below. The Schemes which follow
provide examples of various methods of forming the compounds of formulas 1, 2 and 3 using

the synthetic precursors discussed above.
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“a Cl-&A4 al cohol such as net hanol ,

'actlvated by conver5|qp to |ts C

Activated carboxylic acids of the conmpound of formula A and ABl1 are readily

formed by conventional neans, for exanple, wherein -L° ZssDedstdr 2005

reacting the free acid with a carbodiimde, e.g.

1- ( 3- di met W B3#PFSHr opyl ) - 3- et hyl car bodi i mi de hydr ochl or i dRCYT/IRORIST6 or

1,1 -carbonyldiimdazole ("M"). EDC, if used, may advant ageously be

polyner-bound as 10 disclosed in U S. Patent No. 5,416,193. Preferably,

the am de |inkage reaction is carried ouf¥ in the presence of a suitable

base. An exanple of a suitable base for use in the coupling reactionis a

pol ymer bound am ne, such as pol ynmer bound norphol i no-pol ystyrene.

Preferably, the reaction is carriqugyt un the presence of an al cohol e.g.
|, propanol, isopropanol,

n- butanol or t-butanol. Alternatively, the 15 carboxykic acid may be

Fye5@bnd|ng acid Nyde by e.g.,
R)ar esence of a
&~and their synthetic

tes & !gadlky prepar gd using wel | - known

met hods for : | i/Mnkages, anB~al sex~ hy-0he net hods

di scl osed herein. g{ e .nple of a met hod fﬁr ¥o m ng the am de

| i nkage between ABl1 and C, fron1the§ponpound ABl whereyRez’7i s a carboxylic

acid, is by conmbining A81, C, and PyBr (about 1 eq) in nethylene

chloride, followed by the addition of diisopropylethylamne (2-3 eq) and

stirring at roomtenpera gre fromabout 30 mnutes to €4 hours. The sol vent
y be evaporated and t product purified by TLC or flash chromat ography

catal yti c- anount

precursors %?q

‘uging ethyl acetate / 25 hexane as the|eluting solvent. Still anot her

exanple of a nethod for formng the am fle |inkage between ABlL and CT where
O is a carboxylic acid, is to first cofbine the acid (6131) with
N, O di net hyl hydroxylanlne hydrochl ori de salt and PyBroP i n nethyl ene
chloride followed by addition of diisopropylethyl e -and stirring for
several hours. The resultim N, O di met i) hfdr oxya 30 of the acid is
purified by flash chromatography and then treatgd wWigh DIBAL in THE to
yield the correspondi ok ge de 47 € Ne i g C(OH . The ABIt al dehyde is
t hen suspended in (R ] d ac=-|9’¢u|d and after
stirring for about 30 pf m ar e added and the
conpound of fornmula 1 purlfled fRon1the ayer by fl ash
chromat ogr aphy using net hanol / chl or of orm 38° The ) thog qTlustrated in
Scheme 1 conprising reacting a conpound of the fornmula A with an am ne of
the formula SIC is advantageous in thefutilization of -a library of A
groups,. i.e., phenyl or pyridyl carbgxylic acids as in Schene 1, or other
carboxylic acids. In this case, "a conmpound of fornmula 1, fornula 1 b or
formula 2 nmay be fornmed between a conpaound of the fornula BLC and a A

roup or other carboxylic acid, by reacting A or _the other Hwth a 28

cenber 2005 WO 03/002533RBCT/D802/01876 -47 (R




m xture conprising BlL C, EDC and DVAP in nethyl ene chloride, preferably at
room tenperature, followed by addition of N, N di nethyl &8Hjdcember 208he, and
subsequent purification of the conpound of fornula 1. Schenme 2 illustrates
a- met hod WP !H¥9R8Hr i ng conpounds of formula AB | _ | n ScheR€T/IE22)876
conpound of forrmula Ais reacted wth a 5-am no- or 6-am no- indole of
formula 131, wherein Le is a carboxylic acid ester to formthe conmpound .
ABl-e, followed by hydrolysis of Le to ##rmthe conpound AB, bearing a |
carboxylic acid group Lc, which as described above may be used in the

met hod of Schenme | directly or in the formof an activated acid. The group

Le my advantageously be -COOR wherein Rd is a (C,-C6) alkyl group or a
substituted variation 10 thereon; prd&cbemply Rd is nethyl or ethyl, nore -
preferably ethyl. Were -Lc ig e.g., -0001, i.e., ﬁq ackd chloride, the
reacti on between A and 81 majp be carried out in net yfeVe chl oride and
pyridine or, in a preferr 2 enbodi ment, as descri i IN Exanpl e 44. 661-e

may be hydrol ysed (qr ofshe secdeprQLectqu q¥ any
conventional neans, FelgT, bys addi tion' of aqu a solution of the
conpound in THE and net ha , or, in a 15 pregferred enbbhdi nent, as
descri bed in Exanpl e 44, wherein the conpound ABlI has ggdvant ageous
filtration properties, for exanple where Lc is -COOH and acidification is
performed at elevated tenp& ature, andjpreferably whegpe L is -COXK
crystallizing as a 2.5 nole hydrate. ptill another é&mboedi nent of a process
for maki ng a conpound of the fornula 20 wherein R40 is of the fornula
-OR'" is shown in Scheme 3. In this protess, an am de |inkage is forned
ibetween A' Bl and C, wherein A i o anal ogousi?p tRe group R except that R7
is, e.g., acetyl or a thioestej as, exenpli iéd/by a conmpound such as
acetyl salicoylchloride. In thz pripcess, ~arcaongound of the fornmula AV is
formed anal ogously to Q§y5 wn_i i s by aptieng to a

m xture conprising about 1 orm i.e. having 25
"Le" at the 2-position) and drisopropy ethylam ne (2 eq) in nethylene
chl oride, about one equivalent of A, followed k hydrolysis of the ester
group Le of A" 81 to produce a carboxylic acid group Lc and (preferably as
part of the sane step) hydrolysis of fhe acetyl group of A to forman
al cohol . The al cohol/acid A Bl is theh reacted wth C as descri bed above,
in the presence of PyBroP to produceja hydroxy-substituted conpound A BIC
whose hydroxyl group 30 may then be tonverted to OR' by reaction with an
al cohol R* OH Conpounds of forpula A are ygjl-khown, and are readily
obtained commercially or prepareg,fromco ercf al |y avail abl e bi phenyl,
bi pyri dyl or phenyl -pyridyl Py LNt ed with agdpyl;east a
carboxylic acid groupggn Dstjd uent susceptible to
derivatization to a carbbx y s of suitable groups A

nd met hods for 35 preparing them ngye in, for exanple, U S. Patent
_ 6,121,283, which is herein incorporated bygveference in its entirety.
A particularly preferred group of fornula Ais 4'- |
(tritluoronethyl)-2-bi phenyl carboxylic acid, which is comrercially
avai | abl e; other A groups are comercially available or readily
prepared. from commercially avail abl e anal ogues by neans

EqQ |




which are well-known in the art. 28 Decenber 2005 WO 03/002533

PCT/ 1, B02/ 01876 -48 Conpounds of formula Bl are readily 2gm&uanedr $003m

wel | - known or conmercially available indoles, e.g., 5-nitro or

6- ni t r o- | M@OFOW533ar boxyl i c acid ethyl ester. ("the i ndol ePEBARA2II876 To -
prepare a group 61 wherein R4 is al kyl or al koxyal kyl, the indole ester in
a suitable solvent, e.g., DMF, may be treated with about one equi val ent of
sodi um hydri de, fol | owned by addition of 4§ a slight nolar excess of alkyl

i odi de or al koxyal kyl iodide, e.g., nethyl iodide, iodonethyl nethyl

et her, ethyl iodide, 2-iodopropane, etc., followed by quenching wth acid,
e.g., HCl, and suitable isolation t§9¥ﬂ§ﬁd the al kyl or al koxyal kyl i ndol e
- ester. Alternatively the al kylating agent my be an al kyl sul fonate ester,
e.g. nethyl tosylate, and the base nay be a inorganicgssalt, e.g. potassium
carbonate, and the productAproQi ded by an appropriatg igplation, such as 10
- described in Exanple 44. 233 g oup Bl wherein R4
is akyl or al koxyal kyl a e si ng
commercially available 5 ‘ carb@xyllc acid to-

anal ogous condi tions w t h~&dj ust ed st |ch|onetry | ngependent |y, or after

al kylation of the i ndol e esper, a co oA 131 whereln is hal ogen,

i.e., chloro, bromo or iodo,” may be p efHE@gd by treating the indole ester
with a N 15 hal osuccinimde in a suitable solvent, e.g., THE, followed by
neutralization and isolation., After hal ogenatigh and/or aIkyIatlon (or -

al koxyal kyl ati on) the 5-nitr§Cor fp-nitro_gro of @ any of the resulting
i.ndole esters (i.e., R3is p al kyl or

| Dkoxyalkyl) may then be rdpucdd, 4}9., e hydr5¥6'and Raney
Nickel in a suitable sol ve e.g., met¥W¥anol\to eld the 5-am no- or

6-anm no- indole ester. Altematively, the nitror20 group may be hydrogenated
catalytically over palladium based cafjal ysts, e.g. palladiumon carbon.
Alternatively, the nitro group nmay be|hydhydmpésiat ed catal ytically over

pal | adi um based catalysts. Alternati er, the nitro gro gay be subjected
to catalytic transfer g%ﬁrooenation ;Pg palladlun1ba5¢
non- gasseous hydrogen am ne W formc acid
such as ammoni um f omat e .poyoprlaue i sol atifon, such 25 as
descri bed in Exanpl e [f 0/0-am no- indole estersOl1ll may
advant ageously be i3Q Zsakts v h strong HY¥i ds,Te. g.
hydrochloric acid. Altéfnatively the 5-agtno or 6- anlnoR?ndmkéRésters may
be retained in solution for 35 directly in the foll ow ng aénthetlc st ep.
The 5-am no- or 6-am no- ind esterl&ay t hen be reacted th a conmpound

of 30 fornmula-A as in Schene 2 to forlmthe conpaynd ABl-e, wherein RO is

hydrogen. The am de nitrogen of ABl-e is opti |y al kyaated, e.g., free
radi cal nethylation is d 40 produce ROg = maihyt, preferably before
drolysis of the carboxylidjacid e rrespondi ng 2- carboxylic
-aeid or activated acid N @ Bl used as in Schene
1. H . ABIC
) NR°R
R
R'—OH I
17
~ 4




Conpounds of fornula 62 are readily prepared from wel|-known or
comercially 35 available indoles, e.g., 5-nitro or 28 December 2005
6-nitro-indol e-1-acetic acid. Corrpounds of formula 2 are then readily
prepar ed BXP®BE3Rg anmi de | i nkages between A B2 and C usi MEWIBE2/MSHCesses
descri bed above for linking 131 to A (or A') and C. Conpounds of fornula B3
are also readily prepared fromwell-known or comercially available

i ndoles, e.g., 5-nitro or 6-nitro- benzof4fr an- 2- car boxylic acid. The acid is
first 28 Decenber 2005 WD 03/ 002533 PCTRB02/ 01876 -49 esterified, and then
the nitro group iSshemeddciliptrales s matiodefor pogparings B eprpowvk of ifomale trevkics as
descri bed h%bﬁbﬂ‘kes aéaamtgmeccmpod@ bfl tn&&%ﬁna tA@ﬁ vmrbn“am.ﬁé’»oﬂm@ féantid ¢ oF By a

conmpound of

d usi rocesses de crlbed
herein for I?ﬁ?@?gn%“g'lpot”{ﬁﬂ?th&°rﬂ'L9‘E}IAaH"H %L}H‘ﬂg’ '51" BriCnhered %
readi |y prepgapedihycidrar¢fedbly.asrakbdieted ctadnokyhosaeld diesteith baabsabammpodw dfor m ng

an am des| | RS 1RUUBRR o vRGRoIbIE RfuARIge, aci d analogue, e 0.,

and an anine of the formila HNROR/, wherein or ‘a protecting group,
such as tert- 10ABYEGY WW‘ES?I‘”‘(heﬁwp?“”d\?émﬂéﬁ@?ﬁcﬁ—r%ﬁfe@dﬁf opedcesses
for prepari bgcavertiombmednsofor ekanpiell whetzima ! & oo, g sakinyede aboyas wing

|11 ust rati Ve, £xapL eé%anga@rn%& %ﬁdgyga el BB RlocoRICLERE P!

preparing a_conpound enz

met hyl , i nvb[‘VFé‘ﬁ’°E‘X’ﬂ'|'{5‘!dﬁF%(“€Qh}re Palfluyf%hmylaamréag@gys!w\be polvmer-bound s
t ent - bufmx yéigdidzenil u.s. 2=em4me Ny b 167193 Prefelaip rixrige mtagé ?e?aeiucﬁ it gt and

NN- di cycl oh 15" dj chl h ddi
Loty v R % SEPEELR STeblg e by PR 9\ s Brobh s g

045C. " The rreaqupm i@ 9Pltmnery bpunda eméinge dutlo agapabimen prmwod menwpeilnabdymene
over ni ght bs&tefafaeuy hRé lréﬁctfoh hist &h@é oam thdSreseabd @tsan%%h& PLC] &&Jhafsﬁa&ﬁt hane.

The conbi ned k‘" tﬁ z subJ ected to rther washes w t
aqueous wed® BETE LGP 5 8RN vfk%{'lia"&b"ﬂ "bé‘ltﬂﬂ“’\‘lﬂﬁfqay"%éﬂ’?ed with
wat er, %9r ovdathionjc acidiimey| ber anlmﬁte’erahye caferstondo ltmfcoraesbﬁncﬂi’geagldi ghlgﬁderhy &g d

o oo canerfeatriRt ANRUUKAIO D ATHIGHGRIe bR pLRBIGE of 2 DlRe Gholl of °, -

but oxycar borlwl rotected. After gL I cat1on e S
depr ot ect ed® @:mpowds £, & ABY GRD BAC 9 thaik %‘b@& %Wf%&ﬁ@r'ﬂ‘@m?@'latfs agnd t he
monohydr at eacfr uysdufabdeparred fisiigwedfknbWe mehoadiocthe fuk@stiopior ahrid lilkagéd)anddlédi ti on

of tert bu seeding, followed by washing wth
tert- butyl tb ﬁ%éﬂ.@&&%& h%gﬂryl QQC:, to yield the product C with higher

opti calfpuri ty f‘ﬂ%{'ﬂPrletxémE‘g ofiappethed fos dormingcthe amide finkegepbetfveanr 481 gl €.d f or m
of the progumtthddnpoGiPABICHRErE 1E- &Narﬁdiﬂ:c@ lswcbﬁ)éanﬂgfﬁfmaété:ﬂrﬁ yBRpt @

S i at o SR8 B e E G, 30t pefR Filn 3 iBrEm e os b
(S) - N- benzgid Ntrrrretahyqorrztemwewwrg frpe ahert eminytes de BY dwirde The solvent may be

- evaporated and the product purified by TLC or flash chromatography using ethyl acetate /
) 25  hexane as the eluting solvent.

“ Stilt another example of a method for forming the amide linkage between AB1 and C,
where L° is a carboxylic acid, is to first combine the acid (AB1) with N,O-dimethyl
hydroxylamine hydrochloride salt and PyBroP in methylene chloride followed by addition of
diisopropylethylamine and stirring for several hours. The resulting N,O-dimethyl hydroxyamide

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

"% corresponding aldehyde (ie., L is C(O)H). The AB3 aldehyde is then suspended in

o methylehe 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/chioroform.
35 The method illustrated in Scheme 1 comprising reacting & compound of the formula A
with an amine of the formula B1C is advantageous in the utilization of a library of A groups,
i.e., phenyl or pyridyl carboxylic acids as in Scheme 1, or other carboxylic acids. In this case,
a compound of formula 1, formula 1b or formula 2 may be formed between a compound of the
formula B1C and a A group or other carboxylic acid, by reacting A or the other acid with a




rmnohydrate described in Exarrpl e 44 step (e). The data was sinul ated using
primary data 30 obtained by single crystal X-ray diffr a8tDenembgr 2038 a
angles and relative intensities were calculated--fromthe single crystal
struct ure wossmgesshe "Diffraction-Crystal” nodul e [revisi egThBe2/88760102] of
Cerius2 [version 4.2 Mat. Sci.]. Pertinent sinulation paraneters were: WO
03/ 002533 -50 Wavel ength = 1.54178 A Pol arisation Factor = 0.5 Crystallite
Size = 500 x 500 x 500 A 5 Lorentzian Peak Shape Table 12 2-Theta
Intensity 2-The#a Intensity Angle (/)(1%'ﬂﬁg| e (1)(1%

5.673100. 0025. 6549. 48 11.3598. 3825. 6992. 71 12. 84823. 6125. 7675. 84

13. 3548. 1925. gudyre 1¢gpmpysion BICs RS #nd DMAP i nethylege Thigddes gegerably at room

15. 3743. 21126 1ierat#6, ¥silowdd 3byB &ikidiNorD St 4 NARiIrEh S Redadhing 7 o 63ub§§;uem

17.5015. 36127, g%% 87 . 6916. 87 717.04 17.7905. 31128. 5475.
18. 0732. 47128."8’ io 6’“;‘2“’"'””"? fiérmu
Scheme 2 illustrates a method of preparing compounds of formula AB1. In Scheme

5 2, a compound of formula A is reacted with a 5-amino- or 6-amino- indole of formula B1,
wherein L is a carboxylic acid ester to form the compound AB1-¢, followed by hydrolysis of L®
to form the compound AB, bearing a carboxylic acid group L%, which as described above may
be used in the method of Scheme 1 directly or in the form of an activated acid. The group L*
may advantageously be -COOR®, wherein R%is a (C,-Cg) alkyl group or a substituted variation

10 thereon; preferably Ris methyl or ethyl, more preferably ethyl. Where -L®is e.g., -COCI|, i.e.,
an acid chloride, the reaction between A and B1 may be carried out in methylene chloride and
pyridine or, in a preferred embodiment, as described in Example 44. AB1i-e may be
hydrolysed {or otherwise deprotected) to form AB1 by any conventional means, e.g., by
addition of aqueous LiOH to a solution of the compound in THF and methanol, or, in a

16  preferred embodiment, as described in Example 44, wherein the compound AB71 has
advantageous filtration properties, for example where L° is -COOH and acidification is
performed at elevated temperature, and preferably where L® is ~COOQK" crystallizing as a 2.5

-mole hydrate.
Still another embodiment of a process for making a compound of the formula 1
20  wherein R" is of the formula ~OR" is shown in Scheme 3. In this process, an amide linkage
is formed between A'B1 and C, wherein A’ is analogous to the group R except that R' is,
e.g., acetyl or a thioester as exemplified by a compound such as acetylsalicoylchloride. In this
process, a compound of the formula A'B1 is formed analogously to the process shown in
L = Scheme 2, by adding to a mixture comprising about 1 equivalent of B1 (ester form, i.e. having
E ) 25 ‘L™ at the 2-position) and diisopropylethylamine (2 eq) in methylene chloride, about one
equivalent of A', followed by hydrolysis of the ester group Le of A'B1 to produce a carboxylic
acid group L and (preferably as part of the same step) hydrolysis of the acetyl group of A’ to
form an alcohol. The alcohoifacid A'B1 is then reacted with C as described above, in the
_ presence of PyBroP to produce a hydroxy-substituted compound A'B1C whose hydroxyi group

30 may then be converted to OR" by reaction with an alcohol RVOH.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

available indoles, e.g., 5-nitro or 6-nitro-benzofuran-2-carboxylic acid. The acid is first




((RS) - N-benzyl - N-net hyl - 2- phenyl gl ycinam de), with di(o-toluoyl)-L-tartaric
acid in a suitable solvent to provide the di(o-tol uoyl )28Decamhesfls salt.
Tartrate salts of the phenylglycine am des 15 may be broken to provide the
am de, whivethosreyzske purified as its hydrochloride salt. | rcsuBédoisgsot her
enbodi ment of a process for preparing a conmpound of formula C

comercially avail able (RS)-DL-2-phenyl glycine is converted to

(RS) - 4- phenyl - 1, 3- oxazolidi ne-2,5-di one, Isi ng nmet hods well known in the
art, which, analogous to the above exanples, is then conbined with
commerci ally avail abl e N nethyl benzyl am ne. The resulting 2 i xture is
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delivers opté¢gally enriched free amnes of the fornmula C, which may be
purified as-is or as a suitable salts using suitable solvents. In a
preferred enbodi nent, (RS)-N benzyl f&Rget hyl - 2- phenyl gl yci nani de (10. 0g)
was 30 treated with di(o-toluoyi)- (Brj,c acid (15.2g) in nethanol
(167m.) at 20C. The precipitated the#Salt was fgltered and washed with

met hanol , then dried providing L N-lbenzyl - N- net hyl - 2- phenyl gl yci nam de
idi)(o-toluoyl)-L-tartrate (11.73g, $8DY with 92.7%l.e. (chiral HPLC). This
material (1.00g) was reslurried inéjaot met hanol (8.8m) to provide
(S)-N-benzyl -N-nmet hyl -2 28 Decenber” 2005 WD 03/ 002533 PCT/1B02/ 01876 -52
phenyi gl yci nam de di (o-toluoyl)-L-tartrate with 99%d.e. (0.79g, 79%
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Breakage of these salts delivers optically enrjched fr e% am nes of the
flormul a C, RHECYS YR agid. 20gJinply waehsad| vt weieh Pravidine 3 Aighieromgthaee gojlion of a
hydr octdgor i plesnglgiytine azidpmideSivhéde kenptiehyidicine hmino-gRup (EmeyTiatile Yl cinRFf G s t-
hydrochl ori glﬁo:%éarbonyf-pmtecled. After purification, the phenyiglycine amide is deprotected, e.g., by

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

product precipitatéd 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-methyi-2-phenyiglycinamide hydrochloride
monohydrate described in Example 44 step (e). The data was simulated usi'ng primary data

‘30  obtained by singfe crystal X-ray diffraction.

2-theta angles and relative intensities were calculated-from the single crystal structure
using the “Diffraction-Crystal” module [revision no. 98.0102] of Cerius2 [version 4.2 Mat. Sci._}.
Pertinent simulation parameters were: ‘
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In an even nore preferred

enbodi ment, RdegsatiomFartoys@db racemi zation is perforned at a suitable
t enper at ur e GPGLIROSIELN5d03L508R sbPASi tu during 25 the resoluton in a suitable

sol vent,

prior to the isolation of the first crop of product;

this

" dynani ¢ O edOEIEPB A%k B/s a first crop yield of product to be
significantly greater than the 50% available by traditional salt
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resol uti ong=; in the art, but suitable
conditionsjare _generally highly su strate-hependent. In still another
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t esti ng. 166681 e} #es3 ed pyesssl ght| 766 a sgparate procedure roomprior to
testi ng. Baght+reatapnt ap—t-ypheakdtyy—egnsi sts of 5 mce. The test
conmpound 3”{Péfe gg?v D?L@F%gd astgnbomder in a glass vial. The dosing
sol ution ({0.768M / P64§7 body] 2807dht ) |adMi ni stlered by oral gavage consists of
an enul si g7G4g M BEYOT dig 332090 s&@zemaptior (5%, Water (75% . An
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the vial \JfO&ked| 28f apdrd<iant el|?-6ni nude. Next, the appropriate vol une
of Cremaphasses adzled, arlgsi7ze Vi glz;gainjvortexed as previously. The
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22.817 6.19 36.240 3.98

22.832 263 37.491 2.71

1 23.948 6.50 38.312 2.03




appropriate volume of water is then added, and the enul sion forned by
vortexing and briefly sonicating. Hanster |iquid diet (Z5ilsmember ZEH39)
(dose vol unme 0.5m 125g body weight) is 15 prepared by adding (for every 10
m. needed)WR.03/0025a%s |iquid diet powder, 10 nL water and SPCT/BOL/OISA6 | €S
glycerol -3Htriol eate (Amersham TRA191) to a | aboratory bl ender. The

m xture is then blended at high speed for approximately 1 m nute. The
liquid diet is stored at 4C until wuse. ganple tubes are wei ghed (Fal con
15ml pol ypropyl ene conical). Three mlliliters of 20 2.5N KOH is then
added to eaGh-type—rFoltow avernHghi—fasti ng, each nouse is dosed (see
above vol unrg)a‘gﬁt h %g‘% o'%p%q?nd fo‘*wowed I mredi ately by liquid diet.

- Positive (a|Raggh ppZ.etht MIFB9.416i bi t([®45 and| negative control groups
(vehicle) argzhgetudgsy T eEagT@ssay a4 stintillation vial is sham dosed
every 30 mge 1n. argder to determneldthe actijvity of the initial bolus. 25
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bol us recovered fromthe intestine (percent recovery) = total DPM bol us
count. - PerROERHINCEEBWEry from each test group = average of percent
recovery from eadsaitbf i psenylglysihe apiie ray bopremfed; egLiby seatiigthe anfpiar eg.ef f i cacy

of test COMAUN A enANNEIARILPheltyilyenbhid)! wilhHio-BRRP5-LidrRAc hdd 73 il €d-
solvent to provide the di(o-toluoyl)-L-tartrate) salt. Tartrate salts of the phenyliglycine amides
15  may be broken to provide the amide, which may be purified as its hydrochloride salt.
In still another embodiment of & process for preparing a compound of formula C,
commercially available (RS)-DL-2-phenyiglycine is converted to (RS)-4-phenyi-1,3-
- ' oxazolidine-2,5-dione using methods well known in the art, which, analogous to the above
) examples, is then combined with commercially available N-methylbenzylamine. The resulting
20  mixture is then subjected to an agueous work-up, providing the phenyiglycinamide, which may
be purified as its hydrochloride salt as described.

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

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

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

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




The (average) percent triglyceride recovery (percent unabsorbed and
remaining in the 10 intestine) of the vehicle control grdSpedesbedpd@ied to
equal 0% and the (average) percent recovery of the compound control group
I s adj ustwo weoxsgqual 100% The sane cal cul ations are appPCEdB02018Te
percent recovery val ues obtained for test compounds and an adjusted percent
recovery is obtained (% recovery of the test sanple - %recovery of vehicle
control group / (% recovery of positivgpcontrol group - %recovery of

- vehicle control group)). An ED2Z is then 15 calculated by plotting a graph
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] catalysed racemization is performed at a suitable temperature and concentration in-situ during
: ) 25  the resoiuton in a suitable solvent, prior io the isolation of the first crop of product; this
“dynamic resolution” allows a first crop yield of product to be significantly greater than the 50%
available by traditional salt resolutions. Dynamic resouitions are known in the art, but suitable
conditions are generally highly substrate-dependent.
In still another embodiment of a process for preparing an opticaly enriched compound
30  of formula C, commercially available homochiral {(S)-L-2-phenyiglycine is converted 1o (S)4-
phenyi-1,3-oxazolidine-2,5-dione using methods well known in the art, which, may then be
combined with commercially available N-methylbenzylamine. The resulting mixture is then
subjected to an aqueous work-up, providing the phenylglycinamide, e.g. (S)-N-benzyl-N-
methyl-2-phenylglycinamide with 43% e.e. in 48% yield, which may be purified as its
356  hydrochioride salt as described, or di{o-toluoyl)-L-tartrate salt.

Biological Assays

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




- tenperature

of 90% A 10% B to 100% B over 45 mnutes, where solvent Awas 0.1 %formc

acid in water and solvent B was acetonitrile. The col urd® besemben260b a

Agilent 1100 MSD system 10 15 Exanples Exanple 1

(S)-1-Et hWoB3pg4s33 trifl uoronet hyl - bi phenyl - 2- car bonyl ) - a®CTdpe2101876

H- i ndol e- 2-carboxylic acid (2- [benzyl (nmethyl)am no]-2-oxo-1-phenyl ethyl)

amde: (a) 1-Ethyl-5-nitro-1 Hindol e-2-carboxylic acid ethyl ester-

5-Nitro-1Hindol e-2-carboxylic acid ethyksester (59, 21.3 nol) was

di ssolved in DVF (50nmL). The reaction m xture was cooled to OC. Sodi um

hydride (1.02. 25.5 mol, 60%in mneral oil) was added to the above

solution in m nutes. The m'xture was 20 stirred at room
il Bt t%\gu&ﬂc’fﬂ:'QEt hyl iodide (6.5 42 mmol ) was added to the

above sol ution anHe?'ﬁéfeﬂ‘@!fch1dW°?ﬂ%[ﬁsé“Yﬁé)é” ng ?Be@%‘t’ﬂ%ﬁf""alﬁf%anol
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step (a) was 0 al | adi r oxi de
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M Xt ure 44as Lok &dnd @st'cBRPBunE IAE i i %r@?&i f&%prﬁ%é\bly $hiniRSNext,ithd ered of f

through Celite. The solvent was renpved under reduced ressure he crude
30 product \AREroATIE WiraRfGrerpRRRAT IS Added 374 e viabeagin ypryexe ?P%ﬁ‘ﬂ"?’r@y % h NaHCOB
(150 M x 2)approﬂﬁ|’me eolgaenof evatealigticnvaaided; @hd the tredsiondormed by Matesay pndtnidfly
evaporated. ¢ J éude pr oduct mas purified by chromatography to furnish
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the desired pro s&g(ﬁ 90% o
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1-et hyl - 5- mnal?rgc &c%po?-ylnoéatgzﬁrggéx rﬁlER/g'@fgo bgréggs ?e%ugrs ‘?W%rb?xtu?eng

17. 23mmol") Wendlegdidedsd high dpged f@@m@moetelrIJ)minut@memGglets:stmmc vt added
to the abovgénxture and the mxture was stirred at room tenperature for 5

m nut es. PyBroP 5‘;32 q 20. 67mo % was added to the above sol tlon in 5 one
portion. The rea ‘I'Hei?rﬁr"@'%g Facop 10 pelvpronylsag fRSicaly TR uilliitgrs of
pr eci pi ¢t ezwws(dl-u istreehaddedad Eachitdbenashed with cold DCMto provide the title

(]:- (o] E{)ﬁ;lnd; ?( 45191 o | % ovérg%ht f?stIB%; P ch y us& lscdgs%J (see ':Bbove volu es) m_h ieséol e 2-carb

oxylic aci dcompound followed lmmedlate{y by iquid diet. Positive (a known potent MT inhibitor} and
negative control groups (vehicle} are included in each assay. One scintillation vial is sham
dosed every 30 mice in order to determine the activity of the initial bolus.

) 25 At two hours post dose the mice are euthanized by carbon dioxide inhalation, the
abdominal cavity opened, and the small intestines removed and placed in the KOH conical
tube, Each tube is then weighed.

Tubes containing intestines are then placed in a 75°C water bath for 1.5 ~ 2 hours.
Foliowing saponification, the tubes are vortexed and 200pl saponate placed in a 20mL liquid
30  scintillation vial. Samples are decolorized (for 30 minutes) by adding 200pL of 30% (wl_w)
hydrogen peroxide. Each sample is neutralized by the addition of 200uL of 3N HCL. Ten
milliliters of Ready Safe® (Beckman) liquid scintillation fiuid are added and the samples were
counted on a Beckman Couller LS 6500 scintillation system.
The calculations are carried out as follows:
35 - weight of saponate = weight of tube (KOH + intestine) - weight of empty tube
- saponate fraction = 0.22/ saponate weight (density of the saponate = 1.1 g/ml,;
therefore the weight of the aliquot is equal to 0.22g)
- total DPM for the entire intestine = DPM of sample/saponate fraction
- The initial bolus DPM is calculated by averaging the counts from the sham dosed




1- Et hyl - 5- [(4'-tr|fluoronethy| bi phenyl - 2- carbonyl) am no] - 1H-i ndol e- 2- carb
oxylic acid 10 ethyl ester (4.5g, 9.37mvl) was added t48 RewrlEPBA510 ni,
1011). Lithium hydroxi de nmonohydrate (1.5g, 35.7mol) was added to the
above m xW@08/002p%e ni xture which resulted was heated to PETIBO2NG8I ni ght .
The sol vent was renoved under reduced pressure and the residue was

di ssolved in H0O (500 nL). The solution was acidified with 6N HCl to pH 2.
The solid was collected by filtration-gsmd dried under vacuum (4. 0g,

94.5% . 15 (e) (S)-(Benzyl carbanoyl - phenyl -nmethyl )-carbamic acid tert-butyl
ester. (9S)- tertggmmgmyc@gbonylan1no phenyl - acetic acid (1.00g, 4 mmol) was

di ssolved in DCM(] ?fi:“ Benzyl am ne (0.428g and DI EAQ:'O 654,
5mmol ) were added & fba'%'i?éo"ﬁ'ieﬂtfrﬂ'i" e’ﬁ*ﬁé""ﬁ@&’%ﬁ"&’%‘@&ﬁ =t HPMd was
stirred at room bpaegpeostt ure for a few m nutes PyBroP(2.10g, 4.5 mmol) was
added to the abo | | .0, xture was
stirred overni gh%ﬁ&c%ﬁ(@&%\ig c{%"gﬁ%%%%é%-&e hé@d&%etcﬁﬁemi and
washed wPth NaHCTSU$50 nix2, sat.). The organl c layer was coll ect ed and
dried (Na2SO4) and the solvent was renoved under reduced pressure. The

crude produ ed by chromat ogr aphy to provi de the desired
product (O. W%%%Weﬁ (S)-2- Ami no- N- benzyl - 2- phenyl - acet am de

hydr ochl or i de.Tozgmpa; effisn ehitst seronovadsl aphiga jar inestinglifat absorptienisccalsulpigd.
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product i nrecryemiof thecinymuyd eintiol glog) is adjusted to equal 100%. The same calculations are

(B) - 1- Et hyl ap'éﬁdd(léltherérbérlt F&B@Fﬁfaﬂ)ﬁ ot mef&wbst%ﬁ Lp ﬁhq rﬁég#"}?d plideftndol e- 2-

30 carboxylic acid é nzyl’am no) - 2- 0xo- 1
1- Et hyl - 5- ["EPvEry fsioblelfs b/ﬁéet"\ﬁ‘ﬂﬂ'y%F hsiesh§amee = & '[?S?WMQfé[ﬂ'i"ﬂﬁf’Q"i'Plgr?Rﬂ’dl("é 2-carb

oxylic aci decécﬂer@ﬁ@osume]cbnmbr)ou;aﬂ% réGvery of Vehitie-dSnibél aFaup)) 2AERL Klthenc et ani de
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added to the above mi xture in one portion. The 35 m xture which was
resul ted wesensd fribiyefldedm@dinagght . The crude m xture was then purified by

HPLCto furnlsh ST 7 . retention.tjne 16.892
e e vy o ey B G R RitGhes 0 WBihing TestD GiSh el o

03/ 002533 esmiowmomgemememe b@sgdmgzwmfeo prsmaargctagmmhdawy to the
above eyanplidved hﬂac&ﬂ% f o@@ﬁé@?br@o‘i to téstiRg. Mfc@%rebfa%QHperﬁ@Wé Sé&drate

e el R 2 R S e S T el 008, OF B
which they 5 afke ta:tttca'otmmd sengderalgeprovided asst pavdeeih @rgiesy elay Thegdming. The
benzyl at i ogeigon {0 0iniR tooydigR%RRiristered by oral gavage consists of an emulsion of
7 Miglyol 812 {40%), Cremaphor (10%), Water {50%). An appropriate volume of Miglyol is first
) ' 25  added to the test compound, and the vial vortexed for approximately 1 minute. Next, the
appropriate volume of Cremaphor is added, and the vial again vortexed as previously. The
appropriate volume of water is then added and the emulsion formed by vortexing and briefly
sonicating.
Following overnight fasting, each mouse is dosed (see above volumes) with test
30 compound At Thour post dose the mice are euthanized by carbon dioxide inhalation and
blood collected for triglyceride quantitation.
| Serum triglyceride values are quantitated using a colorimetric endpoint assay (Wako
Triglyceride E kit # 432-4021) on a Spectra Max 250 plate reader with Softmax Pro software.
All sampies are run in duplicate. :
35 For comparison of triglyceride values, the percent change from control is calculated.
The average triglyceride value of the test compound group is divided by the average
triglyceride value of the vehicle group, multiplied by 100 and then subtracted from 100%. The
EDj5 value is then calculated by plotting a graph of compound concentration versus percent
change from control, |




Exanpl e 14 was perfornmed simlarly to Exanple 1, step (a). Al of the
required am nes HNR6R7 are commerci al ly "avail abl e or redddéceneepéded
usi ng met hods well -known in the art. Table 2 cF3 C 10 4 0 i HNR6R7 i Exam O
eRAR61R7I waws/n02sa3 c) | (found)i (mm PCT/IB02/01876

2Met hyl H4- Met hoxy- benzyl 690. 729691. 215. 98

3Propyl Met hyl Benzyl 702. 783703. 220. 797 4Pr opyl HBut yl 654. 739655. 218. 478
Spreopyl Met hyl But yl 668. 766669. 221. 237 .55.

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

8Et hyl HI sopr opyl 712

9Et hyl et hyl Benz%géé'%g%%‘ées%é e £05 1 s TIPS v B a1 °5 18 505
11Et hyl Pyr r olntesting! fat pb®88ion e 659 FEONGHS tol@ﬂﬂﬁﬁe@p'w“%@f 8 Bgcompgunds 7
13HHCycl opr opyl nmet hyI 610. 642611. 213. 741

14Benzyl Hi sopr opy h%hégi% e zg‘g’eg(%%@?}hegprg;?ara %rl?sr a? d%;cal;ln%?eszbgl 8ihe ge%gr% 9.224. 897

* 16HPyrrolidin-1-yl

17HVet hy| Pyr tatidiiods ydedpinfeps S6arwBe 8GRaRE. «6&ds follows: the column used was a

18Met hyl Met hyll:éDnY)HeqéﬁLﬁ)aW CEIQEQM{'"@@B% ¥ 2560548), 2dd tgggcﬂumn was eluted using a gradient
19Benzyl Met h I n- 816752 216.

20Et hy| H3- rre%/fl%‘?A’ Ibé?]éﬁtgg%ﬂ"/yggé%gSﬂrgjte\ﬁ\_rfhezg_solventAwas 0.1% formic acid in water
1Benzyl H3- medridydoivbrtrtrwaslatboniBi3 The bdlurdd R8s &2 Dn 2 Agilent 1100 MSD system.

1Benzyl H2- phenyl - prop-2-yi 1764. 855 1765.2 121.217 23

1Benzyl Hgd- met hyl - benzyl 1750. 828 1751.2 120. 209 24

1Met hyl H4-f 1 uor o- benzyl 1678. 693 1679. B:LhwpkES Exanple 25 28 Decenber 2005

WD 03/ 002533 PCT11B02/ 01876

(S)-1-Ethyl-5-{(4"triflucromethyl-biphenyl-2-carbonyl}-amino]-1H-indole-2-carboxylic acid {2-
[benzyl{methyl)amino]-2-oxo-1-phenylethyl} amide:

15
(a) 1-Ethyl-5-nitro-1H-indole-2-carboxylic acid ethyl ester.
5-Nitro-1H-indole-2-carboxylic acid ethy] ester (5g, 21.3 mol) was dissclved in DMF
(50mt). The reaction mixture was cooled to 0°C. Sodium. hydride (1.02, 25.5 mmol, 60% in
mineral oft) was added. to the above solution in portions over 10 minutes. The mixture was
) 20  stirred at room temperature for 30 minutes. Ethyi iodide (6.5g, 42 mmol) was added to the

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

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

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

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

{c) 1-Ethyi- 5-[(4'-tnfluoromethyl-bsphenyl-2-carbonyl)—ammo]-1H-:ndole-z-carboxyhc
acid ethyl ester.



-58 1-Methyl -5-[(6-nethyl-4"-trifluoronethyl-bi phenyl 2-carbonyl)-amno] -1

H i ndol e- 2-carboxylic acid (2-nethylam no-2-o0xo0-I|-phengB&ideginpan2@s F (a)
6- Met hyl -4' -trifl uoronet hyl - bi phenyl - 2-carboxylic acid nmethyl ester was
prepared veoasoassi ng to nethods well-known in the art (sSaeCT/BOY01876

W00/ 05201). (b) 6-Methyl-4 -trifluoronethyl-bi phenyl -2-carboxylic acid.
6-Methyl -4' -trifluoronethyl -bi phenyl - 2-carboxylic acid nethyl ester (3.5g,
11.-90mmol ) - was di ssolved in McOH H20 (6f_nL, 5/1). Lithium hydroxide
nonohydrate (0.75g, 17.8 mml) was added to the above solution. The

1 Xt whi ch h t t [ 10 T
Feroved under 1 eddcLigPRRtRa A etei 8 (& Bl 8 dbndl 724 - ARk £6°
m.). The sol ul*i%lmnolemmwda@d atbyl wister(4100y, 17 @Binmicd werepdisagived IOREM 2100TH. sol id -

\II-\llaSN NCRO| ::)ﬁgbe 6§W(B§f é4. érﬁr%l} w3 é%ﬂé!ﬂ dtheL5bVE ARlury %ﬁ&"ﬂf@ rﬁ&tu@wag 53@ed dViion?80. 2.
7.65 ( d 1 Hten]pelﬁttge Fqiji MII‘?J(EFS I_F%r%rop é?_.p398ggbm%;?ﬂ) (veﬁ ac?de% to the above sc%ut%n ln_rlzz) .
1- Met hyI -5- [ ol peetiony Fhelleadtion mixuarvaasstitgd fetanptheny hews. CEhelpoepjditateavas flitgredLH- | nd

g't ng ( C)15 Ca?PQﬁW&dsﬁeoa\&ih%ﬁbEWto Grobifs thife RRPBAEHE 55 sidogy | Y to Exanplel,
1- Met hyl - 5- [ ( 6- metdhyi-Ey-5d(@ uaemethuitireo? srEpm-amieoly HorAe 2-sap - 1H- i nd
ol e-2- carboxyd.i c acid was prepared simlarly to Exanpl e 1, step (d). (e)
of e-2- car boxyl | o aEYe YGRS 2 BN AR B a1 1€
pr epar edi0si mfhaérerstyr (@QEﬂémed) Wéﬁ)atldedsﬁt) e QHiHO(THemE o Afdly n dithiym, hydipiide 3
wer e prepar efosdnfrata (1.6, taprrﬁmamseeaaéu tolthe EDEAERIiRSe 28 he AHRdurd UhicRGesaisls R7
‘t 9get her W|ththe WLragen at %erc‘:ththe "gtftggﬁﬁg conpri se the
[T sted het er&i& g%if FF h§ "@sl{f"ﬁﬁﬁ@fjl\‘f " SEFI’)
(cai c) HPLC Ezaqqummmmmwa@ (E(EMalt)hIVbe belitBe Wy bESReNGBENHOO pHES The
27Net hyl HC Glofig i doRdcRAIFPABH 3% Hikd urkdeP vacuum (4.0g, 94.5%).
15 (e) (S)}-(Benzylcarbamoyl-phenyl-methyl)-carbamic acid tert-bufyl ester.
(S)-tert-Butoxycarbonylamino-p.henyl-acetic acid {1.00g, 4 mmol) was dissolved in
DCM (15 mL). Benzylamine (0.428g, 4 mmol) and DIEA(0.65g, Smmol} were added to the
above mixture. The mixture which resulted was stirred at room temperature for a few
minutes. PyBroP(2.10g, 4.5 mmol) was added to the above solution in one porlion and the
20  reaction mixture was stirred overnight. The reaction mixture was diluted with DCM (150 mL)
and washed with NaHCO, (50 mLx2, sat.). The organic layer was collected and dried
{Na,S0;) and the solvent was removed under reduced pressure. The crude product was
purified by chromatography to provide the desired product (0.85g, 62%).
{f) (S)-2-Amino-N-benzyl-2-phenyi-acetamide hydrochloride.
: ) 25 (8)-(Benzylcarbamoyl-phenyi-methyl}-carbamic acid tert-butyl ester {(0.85g, 2.50mmol)
was dissolved in HCl/dioxane{10 mL, 4.0M). The mixture was stirred at room femperature
overnight. The volatiles were removed under reduced pressure to provide the desired product
in quantitative yield.
(g) (S)-1-Ethyl-5-[(4"-trifluoromethyl-biphenyl-2-carbonyi)-amino]- 1H-|ndole-2-
30  carboxylic acid [2-(benzylamino)-2-oxo-1-phenylethyl] amide
1-Ethyi-5-[(4friflucromethyl-biphenyl-2-carbonyl)-amino}-1H-indole-2-carboxylic  acid ‘
{0.05g, 0.11mmol} and (S)-2-Amino-N-benzyl-2-phenyl-acetamide hydrochloride (0.031g,
0.11mmol) were combined in DCM (3 mL) and DIEA (1.1 mL) was added f{o fhe above
mixture. PyBroP (0.077g, 0.17 mmol} was added to the above mixture in one portion. The
35  mixture which was resulted was stirred overnight. The crude mixture was then purified by
HPLC to furnish the desired product (62.7mg). HPLC retention time 16.892 min.; Mol. Wt.
(calc) 674.7; MS {found) 675.2. ' ' '




28 Decenber 2005 WO 03/ 002533 - 59 PCT/ 1B02/ 01876 28Met hyl Mor

hol i n- 1- 654. 695655. 714. 74 29Met hyl P rrol i di n- 1- 638. 696638.0::602602005
30Met hyl HPr 0626. 685627. 815. 959 31Met h ydMet hyl P ri di n- 3-

| met h689. WXBAP2583. 821 32Met hyl H4- met hoxy- benzyf 704. 75670FCINB0288476
33Met hyl H4- car boxylic acid 732. 766733. 916. 564 net hyl ester 34Met hyl HPro
en- 3- 624. 6689625.815. 356 35Met hyl Hvet hyl 598. 63599. 313. 269 Exanpl e 36:
1-Methyl -5-[[2-(4-trifluoronethyl -phenylgd-pyridine-3-carbonyl]-amno}-1
H i ndol e- 2-carboxylic acid

{2-[ benzyl (et hqu)%%tm no é 0X0- l,)a

D2 AT or ono ROTREREmAA TS b dmikey Ib e elorpit Hhgaen ot xompies

- accordi ng t @24 M?eﬂgr@mmmrl&eqwmmw-blpﬁ@yl-Z carbonyl linked to a 5-amino group
2-(4-Trifl ugggyet hyi - phenyl ) nicotinic acid was prepared simlarly to
g;(zl\i/err:olhgl -22 i (E)FI f l >C<)a|rrrcl)p sp 1 andpgegyér;dzRﬁt%e%%)ﬁwitﬂ &ea}'i(i\'tro%er? gtorcljaetg %Lllch ﬁ'nd in

1- Met hy| 65- ffelatadhedrdofriptiss etisted/ hetgrbayolyl greupy Thel bereyl@ioo af the indble némgendd - 1H-i n

gfteg (2C) 10 ngsé%'v%saﬁérﬂrrﬁ&!‘%n%tS’rEx%&e T SRA'EF Ah B bRrrbalirk® oivagPl € 1,
1- Met hyl - e FaPmersiehr dvataRigior pRdiyprepaied using methadswakBenn i hAltno) - 1H- |
ndol e- 2- carboxyllc acid was prepared simlarly to Exanple 1, step (d). (e)
1- Met hyl - 5- #Lb% 4-trifluoromethyl - phenyl)-pyridine-3-carbonyl]-am no}-1Hin
dol e-2- car lc acid {2-[benzyl (nethyl)am no]-2-o0xo-1-phenyl ethyl}am de

was prepardd simlarly to Exagple 1, step gg) e conpounds in Tabl ¢ 4
were preparled simlarly to Exams e36 In $ 40 and 41, R6 and{R7
é‘_At))get her- wijt h the nitrogen at & e attached conprise tle
Tisted hetdrocyclyl group. Tablfe 4 28 e ek, 2908 WO 03/ 002533
“PCT/ MD2/ 01876 -_60 CF, '[' NRSRT
mol.wt. | MS | HPLC
Example R Rr® R (calc) |(found)] ({min)
2 Methyl H 4-Methoxy-benzyl 690.728 | 691.2 ] 1598
3 | Propyl Methy! Benzyl 702.783 | 703.2 | 20.797
4 Propy! H Butyl 654.739 | 655.2 | 18.478
5 propyl Methyl Butyl 668.766 | 669.2 | 21.237
6 Propyt Morpholin-4-yi 668.722 | 668.2 | 16.102
7 H Ethyi Ethyl 612.658 | 61321 15.158
8 Ethyl H iscpropylmethyl 640.712. | 641.2 | 17.318
9 Ethyl Methyl Benzyl 688.756 | 6892 19.712
10 Ethyl Methyl Propyl 640.712 [ 6412 | 18.505
) ' 11 Ethyl Pyrrolidin-1-yi - 638.696 | 639.2 | 16.558
12 H H Propyl 598.63 |599.2 ] 13.357
13 H H Cyclopropyimethyl | 610.642 | 611.2 | 13.741
14 Benzyl H ~ Isopropylmethyl 702783 [703.2] 19.25
15 Propyl H Benzyl 688.756 | 689.2 | 24.897
16 H Pyrrolidin-1-yi 610642 | 6112} 13.337
17 H Methy! Pyridin-3-yimethyl 661.69 |662.2] 5671
18 Methyl Methyl Pyridin-3-yimethyl 675.717 [ 676.2 | 7.099
19 Benzyl Methyl "Pyridin-3-yimethyl 751.816 | 752.2 [ 16.228
20 Ethyl H 3-methyl-benzyl 688.756 | 689.2 | 18.511
21 Benzyl H 3-methyl-benzyl 750.828 | 751.2 | 20.242
22 Benzyl H 2-phenyl-prop-2-yi 764.855 [ 765.2 ¢ 21.217
23 Benzyl H 4-methyl-benzyl 750.828 | 751.2 ] 20.209
24 Methyl H 4-fluoro-benzyl 678.693 | 679.2 | 16.585

10
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Wt . HPLC Exanpl e R'R6Re(tal c)Msnin 37

Met hyl Et hyl Eth 38 Methyl HC clo ro meth625. 65626. 811. 50 ZPDecember 2005

Met hHBen661. 69662. 8 12.95 1 40 Met hyl Mor

hol i n- 4-641. 65642.5- 9.72 41 MethP

roljdin-1468%3/602626. 511. 44 42 Met hMet hP idi n-3-676. 70677. S8CTIEB04/81876
Met hyl H4- carbox is acid nethyl ester719.73720.812. 10 Exanpl e 44 \Were HPLC
is referred to in steps (c), (d), (e), and (f) of this exanple bel ow,

unl-ess ot herw se stated,
used was a Jones Cenesis.

and t he col uqme%;sv_\%,g

over 12 m nutes, re s
rate of 1.5 m/mn.

romethyl)[ 1,1 10 bi phenyl]-2-ca

Ethyl 1 -nethyl-5-nitro-1 Hindo
met hylation of ethyl 5-nitro-
known in the art (see, e.g., E

p. 53-59). For exanple, nethylati

~conbi nation of el [Ewi ] atd -23—%‘?6&:
15 | eavi r}sg group Fagtr? a l%é@ugg&’%w &hg"{}ﬁ'g | me
I

, e.
( Exanpl e %5, 2csprgiga togystherts weliknomy

hydri de,
tosyl ate and potqéﬁg
xture of comrercia

(420g) and peasalisseived ie

fha

N

t he conditi onssgused are as follows:
5 G 18 300 4p colum (150 mm part No. FML5960E),
> _Qfoo St YB35 dkyiR0% B

> } : tritl uordcaetic acid in water
and sol vent BCiesmethaning-2oxg-ligfleprelt)lp®@idgci d in acetonitrile, with a
The col um wa$§
(S)-N-{2-[ benzyl (et hyl ) am no] - Z=¢x

%

run on a Hew

pgxam do]

Ky

i ven 8

n theyar) {sae. &.0- WY@

pot assi u\) é-Mathlioxirifidradietyltigieayl-2arbeaiibadciat e.

BRRATY e 2SRy B0 i eSS LY,

gﬂé@dﬁb@ €60ty D1 B dythipm hydrexidminenohydrate 38800, A1 -8 nmigls

may be achi éved usi ng

t he col um

flow
ett Packard 1100 system

1- phenyl et hyl ) -1 -nmethyl -5-[4' - (trifluo

H j-Rdol e- 2- car boxam de (a)
| @t S prepared by
oKyl,ate using nethods wel |
t

J.C.S., P.T.1, (1979)

any conpati bl e
fic! ache Godidp wathGbfrddC 15 @
Ve 3o, et ester W et e

4p288s such as sodi um
Pref erably, nethyl

added a sol UidsQad&f to tidatiRd syitior - tHelmvie Swlch Pasalte wattheatt)to irdfiuR Ganightt ri | e

(630 nl)
t hen coJ

Peg. 16 3t Bk remsRolivd hed e

uxed

pre (aﬁ

g

1

rﬁ?lglbe

h . he. m
VR lsporvafin g

t(giroe was

hour

peri od. The mirode solutias wgs aairifled wishl HCK (BN} te a@d, of wbarih @d Thietsiglichwag¢alierted byt ur e

of

filtration and dried under vacuum (2.5g, 75%). MS: 280.2. H'NMR (DMSO-dg): § 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 H2).

(c)
15
(d)

(e)

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

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

1-Methyl-5-[(6-methyl-4"-trifluoromethyl-biphenyl-2-carbonyl)-amina}-1H-indole-2-
carboxylic acid was prepared similarly to Example 1, step {(d).
1-Methyl-5-[(6-methyi-4"-trifiuoromethyl-biphenyl-2-carbonyl)-amino}-1H-indole-2-

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

20 1, step (g).

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

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

listed heterocyclyl group.

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




. with ethanol ('279100 me}hyl rh.e co h&%;wtrate angsd §oahas igaapl Weg S5o

“to give pro

demi neral i zed wat er and acetonitrile (630 m_) dem neralized water (420
m..) and then with 28 Decenber 2005 WO 03/ 002533 PCT/ | BZH Bxk@wher 830%t hanol
(420 m.), and dried, yielding the product ethyl

- net hyl - BOHWZBBH. i ndol e- 2- car boxyl at e(436. 1g, 96% . (HCIABRAIEB- ani no- |
-rret hyl -1 H i ndol e-2-carboxylate. 5 Alternative AL To a m xture of ethyl
| - met hyl -5-ni tro-1H i ndol e- 2-car boxyl ate (420g), fromstep (a) or
comrerci al sources, and 10% pal | adi.um onggar bon catal yst (50% wet) (429)
in ethanol (4200 rrL) was added a soI ution of ammoni umfor mate (541.5g) in
dem ner al i | zet—wef-erf \u+0 1"1"'1_) at—betweer—25—35Cc-over—3—hotrsy—Fhe—mXxt ur e
was stirred|{fok818] Methwsi at 208rphetimivhen fill t e684695vas b7 t heldSdl i fs

FaWA WY

concentr at e¢—to84p - upder—vaguunT atabout—ROC"The reguf tTmg St urty was

granul at ed $1 BC [ Methwdr bd Haashed wPrdpyichi |l lled 62668F| (8208 i ¥5.999nd} dri ed
ucks ef Mglnyior i@~ | -PTRbiRSIrett | [Ndokgy 24 ar eyt pt & 82816} 59,

86%) . Prefefregatfernarjve B. R nixture of nyt
1- net hyl - 5- hi-t3%- | HMel| b 2Hcar hofepethexy-bepaybg ogY04.-756,m 750 | 2J6.981 |

commer ci al $ougzes, meig L10%Hpal | asleatbmgft 2@ Jon esd. Adey st Qmo\ idsaaet
(15.09) in ethyl acetatel (1800.[ nimewscesitydr ggenated at 3 bar} at 30C for 8

hours. The m re hen filger ang Ehe sol sh¢ |t h, et hyl
acetate (30}—%1.—%% %d &~ @%%ﬁ
azeot ropi cal | y3&dr i|edethyl jr ef Hex jand tMethylconcdnt r 863t o 86®.3 [n1 13269qi e a

sol ution of product ethyl 5-am no-I|-nethyl-IHindole-2-carboxylate in ethyl

—

acetate. 20 EIQﬁ 8Cded Siabihi- é?{Fz (QTtnl?Ml:rgﬁmeW d?lgn)ll)-%uta@ _gdrbon nyl-pminol-Hindole-

Hyi ndol e- 2-¢ ate are also re

Th the art. 21‘36?‘30 i AT @:1bena WW’B’EWP@P’H’@ -Rhgnytetft g}aF‘@&dl |y prepared by

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

propan-2 ol. (c) F—r—F

Et hyl 1-net hyl -5-[4" - (trifluor hyI)[l,ll - bj

| e-2- 25 carboxylate Alternati N,
-(Trifluoronmethyl)[I,1"'-bip }q St DQXY 'id(133g), commercially

avai l abl e, thionyl chloride (89d9) and a cata g&i ¢ armount of

NN- di et hyl benzam de (2.3g) were conbined i% tol uene (665n) at 55-60C

enyl ] - 2- car boxam do] - 1H i ndo

- over 2 hburs, anth)2HeTrifuotomethyhphengHniedtinB @Ed nathyl estéronss prephed exaatiy to eagent

was renoved distillation with toluene (600m 30
d| stillate thQYteFLIt mg_g%d\)/l 399 a sol ution of

-(trifl uor orret M|2)(f ”flmrqmsfwbﬁ}ﬁ"}ﬂl picelipiciRsiy Ves prepaed dinilatinto GMolad-4*
conbl ned W fiflucedrigthyl-bipieeiyireat 5axRlictld-ab desonted i EXarae boxyl ate (109g) from

(15170 ot 15. Soc Mt PRt ol P ThotaR o°

crude pHoduesrboxyiciagid eww.reétemgﬁ@repw@ similasty dpBxpnpleot, 8(8930 m.). The crude

product was tw c@) I Lateipis-EE(4-NuRdrortEtRApHEnyi-BYiBin&B-carbonyl]-amino}-1H-indote-2-

carboxylic acid was prepared similarly to Example 1, step (d).
{(e) 1-Methyl-5-{[2-(4-trifluoromethyl-phenyl)-pyridine-3-carbonyl}-amino}-1H-indole-2-
carboxylic acid {2-[benzyl(methyl}amino]-2-oxo-1-phenylethyl}amide was prepared simitariy to
16 Examplé 1, step (g).

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



35 dem neralized water and propan- 2-ol (2 x 1500 nmL), and the solids were

filtered, washed with propan-2-ol (400 nL) and dried, yi8dbahenthbetb@0sitle
conmpound, ethyl 1-methyl-5-[4"-

(trifluor W@0¥ea25331, 1' - bi phenyl | - 2- car boxani do] -1 H-i ndol BEPABE 1676y | ate
(1679, 71.8% . Preferred alternative B. A solution of comrercially
available 4'-(trifluoronethyl)j 1,1 - biphenylj-2-carboxylic acid (150.08)
in-toluene (975nl) and acetonitrile (12%. nL) was added 28 Decenber 2005 WO
03/002533 PCT/1B02/01876 -62 to a solution of thionyl chloride (100.4g) and
N net hyl pyr r ol+-gore—{3—+g—t+A—t-etvepre—{+o0—r)—at—ref—Hre—+est t i ng

m xture was he¢ated at reflux far, 18 hrs, then acetonitrile and gxcess

t hi onyl chloride were distill ff by redcrgl he volunme to 900 nlL.
Addi ti onal toluene (2250 nl) t he sfedob Ore re-concentrating to
provi de a sol yti on of the intefnegd at opi de

(4" -(trifluorpnethyl)[1,1 ' - biPRenyNT - -c rbori?l chloride) (900 nmL)} This
solution was {then diluted w t httl acettat e 265 nm.) and

N, N-di i s_oprop/l et hyi am ne (109.5g) was added. An ethyl acetate solution of

et hy| 5-am no et hyl b rdal-e ’)_na_r_hnvyl ate l —OL—pl-e qul Mad-ent S),
fromstep (b) (solu ion vplumg 800 nlL) was then dudleﬁh n two pwLCi pns at
20- 25C, seed E%nﬂe, th peod Jcﬁsl \et hyI R L m(ca!c) ms | (min)

1- net hyl - 5- [ 4t 1 rporomethyt)if T —=birphenyt=2—10—carpoxantdor—

H-i ndol e- 2- caLhoddy| at Methiet @n_port i ofdhyl The crude or oduct ranul at ed
overni ght then igol gt genby| f ! tratlég,glupwd1m§,hed BRI 6868 -]21680 (450 ).
The crude pradm_gﬂés TwWee rgsturriegd 1 a 7 el ed ez P 9sgEner al i zed
~water and prodpam¥2-giMehylyl 1Baim )  aBetzylhe solifls uerle ?%?)I ered,__washed
W th propan-J-olgo( 490meky pnd dri @gbrongined-@i Ng pr ofiBER65 | B4 | 9.72
1-met hyl -5- [ 4 -(Tr 1 fJT ucr onet hyT) - DI phenyT - "@—"@c

H i ndol . 2-[ce : ﬂt"é?‘"ii'nfe( 1g~~ "W"'HWPY' Mol we il oo Jﬂﬁﬁs; 467. 1
(MH) . 1H NVR ( BYBO] diethyl et (t Myridinsy. 2 He) 5%57 ?7575'H)3,-7-’-4. 30 (q,
(& 1702 o laatps 2 epd i, foindfie sy engecel] T5 [P SF2104 - 7 93

Alternative A 1-Methyl-5-(4"- (trlfluoronethyl)[l,l
' - bi phenyl | Exemplgd4doxanmi do] -1 H indol e-2-carboxylic acid sodium salt

hydrate. 20where HPLC is referred to in steps (c}, d) (e), and (f) of this example below, unless

e 3. car bolTHER i, bt R i B OHbes BebaimL e s crboecamrah

hydr oxi de (a-mgoomdommhso minepaet Noo a1 396CE)] andrtief dotuinvgpse@itenging(280 nt _)
for 1 hour. oldich 5dc4 A 89, #8905 Ao8 oflf B MHIEL MiereQURER IR, ATYL. 1 NE

resul ting s“furry was wer é ted With an
et hanol - wat'EfuorAcqtiG 2eid invpterand spivept weﬁ (itfe ttwowmqhea%mﬁ@a!ﬁmrﬂe. with a
1- net hyl - St{o&rat%f{'émllﬁﬁmqh@wﬁdﬁwhés[r&nanahévﬁ&ﬁ%&k&rd%ﬁtﬁé e dO] 1

 Anhyarous. NBEEDRAmPR R4 Bt e G thw(éﬁ%gu TR 0 (w

7). H NVR ( Dipperie)ycart®xamigol- iHsindaB-3-cari@xabidé s | I , 7.12- 7 75 (conpl ex, 11

H, 10.04 (s, 1¢ 13 1 e B
A iy iy

30 2-carbo af %&:5%- 1 g-ndelsr %Wﬂ%é using melhods weXkr}own in the art (see, e.g

Scriven et al,, J.C.S., P.T.1, (1979) p.53-59). For example, methylation may be achieved using
any compatible combination of electrophilic methylating agent, i.e., H;C-LG, where LG is a
15 leaving group, and a base, e.g., using dimethylsulfate, methyl iodide (Exémple 45, step (a)) or
methy! tosylate, with bases such as sodium hydride, potassium t-butoxide or potassium
carbonate. Preferably, methy! iosylate and potassium carbonate are used as follows:
To a refluxing mixture of commercially available ethyl 5-nitro-1H-indole-2-carboxylate
(420g) and potassium carbonate (272.6g) in acelonitrite (3360 mL) was added a solution of
20  methyl p-toluenesulfonate (367.3g) in acelonitrile (630 mL), and the resulting mixture refiuxed
for 18 hours. The mixture was then cooled fo 20°C over 3 hours and water (4200 miL) added
-over a 3 hour period, The product was granulated, filtered, washed with a 50/50 mixture of
demineralized water and acetonitrile (630 mL), demineralized water (420 mL) and then with




1-methyl -5-14"-(trifluoronmethyl)[1, 1" -bi phenyl]-2-carboxamido]-1

- Hindol e-2-carboxylic acid sodiumsalt hydrate (0.62q9) 28frcmambhe2(®Sevi ous
alternative, and aqueous hydrochloric acid (2 nolar) were conbined in
refl uxi nowetd3aeshs (13 nL) and water (1.3 nlL). The ni xturepaagpomgied,
granul ating overnight. chilled in ice and the resulting slurry was
filtered. The product 35 solids were dried, yielding the title conpound,
1-rmet hyl -5-[4' -(trifluoronmethyl) (1,1 ° _Gohenyl]-Z- car boxam do] -1

H-i ndol e- 2-carboxylic acid hydrate (O. Sg 83% containing 2% wat er by

wei ght). Anhydrous Mol wt (talc) 438.41, Ms: 439.35 (M), 437.20 (M. 'H
NMR ( DMSO- de)ethaeoi34awnu(a@d dm yielding the(psodugt ety 1-methy-SnitpstH-gelelex, 10H)

. 7.92 (s, 1 Hgy bq,g,, g)..; HPLC retention tinme 9.29 mnutes. 28
Decenber 2005 WO 03/ 02 i 33 "PCT/ 1 B02/ 01876 -63 Preferred alternative C. |
-Methyl -5-[4-(trlfi uor omet hA) 11, 1' - bi phenyq- 2- car boxam do] - |
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(4500 m -) at o %go ga@gtgﬁée éﬂiﬂg%@ dﬁ%tu “ﬁze"%ituréeiﬁés%qﬁ&?ﬁ‘?gﬂoﬂ?&a‘iOr an

hour. The sol
- met hyl - 5- 142010, end therditenew,twaghing the sbhdswtp hé!ﬁl}dl (2100 mh)- Bbx eernkirsdfitrate and
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ippoduct pot agsanumcsawfc dittere ovaghpchyitnrahilied ﬁt‘ﬁ‘f@’r{‘*?%bh?fwbdﬂﬁidtt‘hg%ﬁ R:'?ﬂUFtI ed 10

90710 m xt ur gnQis. d%ﬁbpﬁmé@ymh-;m ﬂess’ba@raed(eieesb ge%yer (510 nL total vol une).
The product SO|IdS wer e dri.ed
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3H), 6.53 (smixkreyses treniBerpd ?Gdé“%ﬁ'tﬂs&@shqw iyl apetatsd SAGMEb MR C

r ﬁt ention ti gﬁat«? a&ﬁwﬁh»ﬁw@&e Fhaall aeéiopieslly sndd 41 réfiox andiher &mcanmtéumaou S
r ter
Flgure 7. (o Rhe Erahb o R Solhe e Th bl GBI A, O

m)nohydrate ac(e&)eN—tert but oxycar bonyt - 2- phenyl gl yci ne (250g) and

%Zgﬁdaox?@e“zm ( '%%Ic@ sQn)édffeﬁ@ hs|2£?m£\a-13;6et R HHadle M-ca &&@f&wgeyb&w bodl ni de

g) were_conbined | chl or

m xture stir#@ipdlegfa meheds W&? E@WA"%%F{]F%W" 8?\3%%%‘8“%3 r‘?\rﬁae‘m’( 128 1

m.) in di chl gremanettyaneating 38 BthyiGretats seldiitmaf teanling, withdiydroehiericragiddn Bop@n-2The

resulting slyrry was af [ovved to warmto roomtenperature overnight before
eing filtered, washi product solids with dichlor

n? t he é Oggﬁi{ga\ 2 (500
). The conbi nedckgthy F-aelvhii-tiuermetyhid d -Hptapyibscabexgmid B&6us
“sodi um hasdr ogftidx@aé bonate (2 x 1500 nl), tw ce washed with 50% saturated

2‘*2&%23332‘. CBGRSER 8RBT Sy SRR Bk i
der ni ner al i zavelilahlst tblpnm griimige (89a) and a catalytic amount of N,N-dimethylbenzamide (2.3g) were
combined in toluene (665mL) at 55-60°C over 2 hours, and the mixture heated at 80°C for 1
hour. The excess reagent was removed by atmospheric co-distillation with toluene (600ml
30 distillate removed), providing a solution of 4(trifluoromethyl){1.1"-biphenyl}-2-carbonyl
chioride, which was combined with ethyl 5-amino-1-methyl-1H-indole-2-carboxylate (1099}
from the previous step, ethyl acetate (4660ml) and N,N-diisopropylethylamine (131 mL) at 18-
29°C. The resulting slurry wés cooled, filtered and the crude product solids were washed with
propan-2-ol (330 mL). The crude product was twice reslurried in a 70/30 mixture of
35 demineralized water and propan-2-ol (2 x 1500 mL), and the solids were filtered, washed with
propan-2-ol (400 mL} and dried, yielding the title compound, ethyl 1-methyi-5-[4-
(trifluoromethyl)[1,1-biphenyl)-2-carboxamido]-1H-indole-2-carboxylate (1679, 71.8%).
Preferred alternative B. A solution of commercially available 4'-(triftucromethyf){1,1"
biphenyi]-2-carboxylic acid (150.0g) in toluene (975mi) and acetonitrile (1275 ml) was added




mL), providing a dichloronmethane solution of tert-butyl

(S)-2-then2yi (et hyl ) ani no] - 2- oxo-1 - phenyl et hyl car banmat2s. Dedaalbgs 2050y
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during the addition of concentrated hyerChI oric acid (1000 nmL). The
resulting solution vvas allowed to warmto room terrperature 35 overni ght
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_c)ir bonate sol ution, omet hane sol ution of
(S) - N { 225[ b E(H@%r?rﬁ%;pgfim 3 gwpﬁgpezzarbawldq] -1H-indole-2-carboxylic acid sodlum salt hydrate
- phenyl et hyi(36.3g, T8%iglis) Sarlhddros Mol fut of pa@niedcliy(taid) 438,41, M HENY (MH L 48R0 idx am do
-1 Hindol § 7 \yyRr (DMSO-de): 5 4.00 (s, 3H), 6.55 (s, 1H), 7.12-7.75 (complex, 11H), 10.04 (s, 1H).;
HPLC retention time 9.30 minutes.
Alternative B. 1-Methyl-5-[4-(trifluoromethyl}{1,1 '-biphenyl]-2-carboxamido]-1 H-indole-
30 - 2-carboxylic acid hemihydrate. '
1-methyl-5-[4"(trifluoromethyt){1,1*-biphenyl]-2-carboxamido}-1f/-indole-2-carboxylic
acid saodium salt hydrate (0.62g), from the previous alternative, and aqueous hydrochloric acid

(2 molar) were combined in reftuxing ethanol {13 mL) and water (1.3 mL}). The mixture was
cooled, granulating overnight. chilled in ice and the resulting slurry was filtered. The product

35 solids were dried, yielding the title compound, 1-methyl-5-{4'-(trifluoromethyi)[1,1*-biphenyl]-2-
carboxamido}-1-indole-2-carboxylic acid hydrate (0.5g, 83%, containing 2% water by weight).
Anhydrous Mol wt (calc) 438 41, MS: 439.35 (MH"), 437.20 (M). '"H NMR (DMSO-dg): 5 3.97
{s.3H), 713 (s, 1H}), 7.30-7.76 (complex 10H), 7.92 (s, 1H), 10.21 (5, 1H) HPLC retention
time 9.28 minutes.
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provide a solution. The solvent was again replaced with propan-2-ol (32
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met hyl ether (1601), cooled to roomte rature, concentrated to half
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propan- 229l sdaei ad;ueonmmmhawogénmrum)ateaad 1500 mL), twice washed with 50%
salurated aqueous sodium hydrogen carbonate solution (2 x 1500 mL), once washed with
2.5% aqueous citric acid solution {1500 mL) and once washed with demineralized water (1500
mL), providing a dichioromethane solution of tert-butyi (S)-2-[benzyl(methyl)amino]-2-oxo-1-
phenylethyicarbamate. Analysis by chiral HPLC showed that 2% of the wrong enantiomer
30 (tert-butyl (R}Z-[benzyl(methyl)_amirio]-2-oxo-1 -phenylethylcarbamate) to be present at this
' stage. ' '
The solvent was replaced with propan-2-ol (2400 mL) via distillation at 20-25°C and
the solution cooled to and maintained at 0-5°C during the addition of concentrated
hydrochtoric acid {1000 mL). The resulling solution was sllowed to warm to room temperature
35  overnight before the excess reagent byproducts and water were removed by co-distillation
with additional propan-2-ol {8000 mL), providing a concentrated solution of product at 50-
60°C. The product was precipitated by the addition of tert-butyl methyl ether (1875 mL)
" maintaining 50-60°C and seeding. The resulting slurry was cooled to 20°C, and the solids
were filtered, washed with teri-butyt methyl ether (500 mL) and dried, yielding product (S)-N-
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prepared as fgkdfaus: The title corrpound |n Form G (1. 214g), prepared by

any of the nethods described, was drie under vacuu 500C to, give the
p): oduc®®i n For mtplrkgihq_dlggm?metmerﬁopuoqg thefitle 5%qpé>?nc§§|8 sgiyethgs replaced

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

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

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

35  69.5%). MS: 675.1 (MH"). '"H NMR (DMSO-dg): major/minor rotomers 5 2.89/2.78 (s, 3H),
3.94/3.90 (s, 3H), 4.57 (m = 2 x dd, 2H), 6.07/6.13 (d, 1H, J=7 4/7.4 Hz}, 7.11-7.76 (complex,
21H), 7.86 {s, 1H), 8.79/8.84 (d, 1H, J=7.4/7.7 Hz), 10.20 (s, 1H). Mol wi (calc) 674.73; MS
675.2. HPLC retention time 17.948 minutes using the standard conditions cited before
Example 1.
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5-ni troi ndol e-2-carboxylic acid ethyl ester (30.45g, 130 mol) in DVMF (200
nQ was added 60% NaH (6.4 g, 160 nmol) in several portions, and the m xture
was stirred under nitrogen at roomtenpgg.ature for 30 mnutes. To this was
then slowy added 25 rrethyl i odide (15.56 nL, 250 nmol), and the stirring
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H-i ndol e- 2- % We' éotn;d Qﬁlhq sﬁfsmﬂnxu?ré B%ropan-z-ol and dichloromethane (170 mt.) and
en

4' -Trifluorone | car boxyl i c aci nverted,t
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hours before concentrating to a volume of 920 mL under reduced pressure. Afier further
: ) ' granulation at 20°C for an additional 48 hours the slurry was filtered and washed with cold
| 25  propan-2-ol (340 mL). The product solids were dried, yielding the product (S}-N-{2-
[benzyl(methyl)amino}-2-oxo-1-phenylethyi}-1-methyl-5-[4"-(trifluoromethyl)[1,1-biphenyl}-2- .
carboxamido]-1H-indole-2-carboxamide in Form A (192g, 80%). . HPLC retention time 11.50
minutes using the conditions specific to this exampie (noted above).
Alternative solid Form B of the titie compound is prepared as follows: The title
30 -compound (150.7g), prepared by any of the methods described, was dissolved in acetonitrile
{350 mL) and filtered, Further title compound (30.8g) was then added as a seed and the
resulting mixture diluted with diisopropyl ether (3300 mL) and granulated at 20-25°C for 48
hours. The solids were filtered, washed with diisopropyl ether and dried to give the product in
Form B (183.5g, 90%). Farm B, is characterized by the pXRD (powder X-ray diffraction)
35 pattem shown in Figure 3. :
Alternative solid Form G of the titie compound is prepared as follows: The title
compound (13.5g), prepared by any of the methods described, was dissolved in ethanoi (100
_mL) at elevated temperature and the resulting solution allowed to cool and granulate at 20-
2_5°C for 48 hours. Further ethanol (150 mL} was then added and the resulting mixture



mmol) in nethylene chloride (200 i - ) was added the product of steg (c)
(10.1 g, 40 mmol), and the reaction mxture was stirred8ddeccomer 2005
tenperature for 1 hour. The reaction solution was diluted to 600 nmL wi.th
CH2Cl 2, waMh&W02633h 0.1 N HCl solution (2 x 500 nl-) and WICAABAHE01BTG ne (500
m.), and then dried (MySOX). The sol vent was evaporated in vacuo to give
the crude product which was purified by recrystallization from

Et OAcli sooctane to afford 13.8 g of theegitle conpound. (e)
3-Chloro-1-nmethyl -5-[ (4" -triftuoronethyl-bi phenyl -2-carbonyl)-amno]-1 H

i ndol e 2- Card?%été&at%'z‘é"cz%r d ﬂ:ﬁhé?%@%&r& ﬂoﬂ%%ﬁ’th&@mﬁ@%@ﬁteﬂmﬁ@mzed as
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priesence Iﬁ%o(g X%Pduﬁ‘déwhﬁ%\eﬂn@h rﬁ-HIF?aglse sol vent such as tol uene,

wth heatlngto 70 Stll’l’ln% or aout m nutes. After cooling to
room t enper at ur eA“?"ﬁét“’Féa'@tF"HﬁFﬁf £ tijecompounyd mapaise bepierared ap Ikawsa e sti rr ed
for 10 m n. titetdoMpo(idn Foim & (1.814b)) prepardd eglanyaot thetntethods ¢mtribed, s idayder washed
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wherein

recrystall |2>éﬁ“P MWF@H@@GGQ@R@%@WMQUW% resul t| ng i ndol e ester may
then be hydrolysed as in step (e), e.g., as follows: the conpound is

di ssol ved ig 3: i g#F: met hanol, LIOH in water is added under stirring

condi ti ons er 2005 WD 03/002533 PCTI 1 B02/01876 -68 and the
reaction mi xt ur eCompeunds pidormuia Trwhene Rblspeloganuprefeblyichiprghwere reparaeintieact i on
M Xt urexgd s foiidhiry ,ag,g@g | N HCl solution, and the aqueous |ayer s extracted

with EtOAc(abou S e organic layer js washed with brine,. and
dried (MySO4). 1#‘?& 1 E’H‘g?'\"%"'“d% Fb§i‘3é'ﬁaF'ﬂ %ﬂ@ﬁtﬁr to give the crude
product which nelp aeolqnm:n iof 5—9ﬂonbgolaf-écary®tyﬁd adidzeiihyl ester {30345y 5130 mindEtiBMFet her
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stirred under nitrogen at room temperature for 30 minutes. To this was then slowly added
) 25  methyl iodide (15.56 mL, 250 mmol}, and the stirring was continued for 2 hours. The reaction
mixture was quenched with 0.5 N HCI solution (400 mL) and extracted with 2:1
EtOAc/benzene solution (600 mL. The organic layer was washed with water (500 mL), brine
{600 mL), dried over MgSQ,, and then concentrated in vacuo to give 26.7 g of the title
compound.
30 {b) 3-Chloro-1N-methyl-5-nitroindole-2-carboxylic acid ethyl ester.
" The product of step (a) (24.8 g, 100 mmol) was dissolved in THF {500 mL), followed
by the addition of N-chlorosuccinimide (20 g, 150 mmol}, and the reaction mixture was stirred
at room temperature under nitrogen for 60 hiours. The reaction solution was concentrated in
vacuo, and the residue was taken into EtOAc (750 mL). The organic layer was washed with
35 0.5 N NaOH solution (4 x 750 mL), brine (750 mL), dried (MgS0,}, and concentrated in vacuo
to afford the crude product which was purified by recrystallization from ethanol to give 13 g of
the titie compound
(c) 3-Chloro-1N-methyi-5-amino-indole-2-carboxylic acid ethyl ester.
To a refluxing mixture of hydrazine hydrate (10.8 ml, 222 mmol} and Raney Ni (6g} in




| i nked to conpounds of fornula C by nmethods which are well known in the
art, -an exanple of which is described below in step (g)28[gcember2005 -
3-Chloro-1-methyl -5-[ (4" -trifiuoronethyl-bi phenyl -2-carbonyl)-amno]-1 H
10 i ndol eWR-B&0B3Xyl| i c acid [2- (i sopropyl am no) - 2- oxo- 1- pREeBRIOEE7E] am de
The product fromstep (e) (292.5 ng, 0.619 mol ), (S)-N-isopropyl-2-

phenyi gl yci nam de hydrochloride salt (182.1 ng, 0.797 mmol), ‘PyBroP (415.8
ng,» 0.865 nmol) were suspended in anhyér-ous CH2CI2 (6 M), followed by the
addition of DIEA (0.36 ml, 2.07 mmol). The reaction mxture was stirred at
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was diluted to 600 mi with CH,Cl,, washed with 0.1 N HCI solution {2 x 500 mL} and with

15  brine (500 mi), and then dried (MgSOQ;). The solvent was evaporated in vacuo to give the
‘crude product which was purified by recrystallization from EtQAc/isooctane to afford 13.8 g of
the title compound. .

(e) 3-Chloro-1-methyi-5-[(4"-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-
indole-2-carboxylic acid

20 The product of step {d) may be hydrolyzed as follows: the compound (5.51 g) was
dissotved in THF (120 mL) and methanoi (40 mL). Under stirring conditions was added LiOH
(1.32 g) in water (40 mL). The reaction mixture was stirred at room temperature overnight.
To the reaction mixture was then added 1 N HCI solution (60 mL), and the aqueous layer was
extracted with EtOAc (250 mL). The organic layer was washed with brine (200 ml.), and dried

) ' 25 (MgS0;). The solvent was evaporated in vacuo to give the crude product which was purified
by recrystallization from 1:1 EtOAc/ether to afford 4.4 g of the title compound.
) 3-Chloro-1-methyl-5-[methyl-{4"-trifluoromethyl-biphenyl-2-carbonyl}-amino}-
1H-indole-2-carboxylic acid
As an alternative to step (e), the product of step (d), in which R® is hydrogen,

30 optionally may be alkylated by processes well known in the art. For example, to prepare a
compound in which R® = methyl, the product of step (d) is treated with Me,SO, in the presence
of KOH, K;CO3 and Bu,NHSO, in 2 suitable solvent such as toluene, with heating to 70°C
with stirring for about 30 minutes. After cooling to room temperature, the reaction mixture is
diluted with 1 N HCI and stirred for 10 min. EtOAc {100 mL} is then added, and the organic

35 layer washed with brine, dried (MgSQ,), and solvent removed in vacuo to give the product
wherein R® is methyl, with appropriate purification e.g., by recrystallization from 1:2
EtOAc/isooctane. .

The resulting indole ester may then be hydrolysed as in step (e}, e.g., as follows: the
compound is dissoived in 3:1 THF:methanol, LiOH in water is added under stirring conditions
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‘ The product from step (e) (292.5 mg, 0.619 mmot), (S)-N-isopropyl-2-
) phenylglycinamide hydrochloride salt {182.1 mg, 0.797 mmol), PyBroP {(415.8 mg, 0.865
| mmaol) were suspended in anhydrous CH,Cl; (6 ml), followed by the addition of DIEA (0.36 ml,
2.07 mmol). The reaction mixture was stirred at room temperature for 3.5 h. The product was
15  purified by flash chromatography using 30:70 of hexane:EtOAg to afford 345.5 mg of the fitle
compound.
Examples 46 — 65 were prepared similarly to Example 45 above, and Examples 65b-f

were prepared similarly to Example 65a below.

Table &
R4
oo
’@/e_( N7 0
|
Y R° MRV
Molwt.| MS |HPLC
Example] R’ R® | R® R’ R R" (calc) |(found)| (min)
46 Methyl H [Methyl| Benzyl H  |Trifivoromethyl} 709.17 | 700.2 | 20.185
47 Methyl | H H  {Propyn-3-yil H [Trifluoromethyll 643.07 | 643.2 | 15.244
48 Methyl H H Isopropyl H [Trifluoromethyl] 647.10 | 647.2 | 16.567
49 Methyl H |Methyl] Pyrid-3-yl H [Trifluoromethyl| 710.16 | 710.2 | 8.513
850 Methyl H ‘H Propyl H |Trfluoromethyl] 647.10 | 647.2 | 16.67
51 Methyl H . | Ethyl | Benzyl H Tn't‘luoromethyli 723.20 | 723.2 | 21,392
52 Methy! H |Methyl] 3-chiloro- H Triﬂuorornethyll 74361 | 7442 | 20.578
benzyl _
53 Methyl H |Methyl] Benzyl | Methyt Triﬂuoromethyl| 723.20 | 723.2 | 21.202
54 Methyl H H Ethyl | Methyl Triﬂuoromethyll 647.10 | 647.2 | 15615
55 Methyl H H | Isopropyl | Methyl Trifluor'omethyll 661.1 | 661.2 [-17.161
56 Methyl H |Methyl{ Pyrid-3-yl | Methyl Trifluoromethyl] 724.18 | 724.2 | 9.154
57 H H |Methyl] Benzyl H [Trifluoromethyll 695.14 | 695.2 | 19.131
58 ‘Ethyl H [|Methyl] Benzyl H [Trifluoromethyl] 723.20 | 723.2 | 21.172
59 Ethyt H H [4-methoxy-] H |Trifluoromethyl} 739.20 | 739.2 | 18.345
benzyl .




(b) 4'-Trifluoronet hyI bi phenyl 2-car boxyl ilc acid
(3-chloro-2-fornyl -1 -nmethyl -1 Hindol- 5-yl)-anide: 15 T8 Recsoibat 2¢15 of t he
product fromstep (a) (1.56 g, 3.02 rnnol) in THE (25 m) at -78C was
added DI BA¥Q 036002333 (1.0 M 12 nl), and the reaction ni xt 8CEIDRAPI8I6 rred at
-78 "o for 6 h. The reaction mxture was diluted with NaHSO4 (0.25 M 86
m) and EtOAc (115 m ), and the aqueous |ayer was extracted with EtQAc (2
X 100 nl). The conbined organic layers were dried (MySO4) and concentrated
in vacuo to about 30 m in volune. The product was purlfled 20 by flash
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containing the acid (1.2 eq), and the resulting m xture was shaken at room
15 tenperature overnight. To the reaction m xture was then added 0.5 m of
N, N- di net hyl et hyl enedi am ne and the reaction m xture was then shaken for
18 h. The product was purifietsby silica gel chromat.ography using
CH2Cl 2/ Et OAc. The yi el ds ranggd fron1abou$m7|96 % about 95% Table 6 R13

R33 S CH3 2~ 0 s Exanpl eRQHes R ol . wt.
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H
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(a) 3-Chiloro-1-methyi-5-[(4"-trifluoromethyl-biphenyi-2-carbonyl}-amina}-1H-
indole-2-carboxylic acid (3.41 g, 6.6 mmol), N,O-dimethyl hydroxylamine hydrochloride salt
(0.938 g, 9.4 mmol) PyBroP (4.50 g; 9.4 mmol) were s_uspended in CH,CI (60 mi), followed
‘~k> by the addition of diisopropylethyl amine, and the resultant reaction mixture was stirred at

10  room temperature for several hours. The reaction solution was concentrated to ~ 25 ml, and
then directly applied to flash chromatography using 30:70 of EtOAc/hexane 1o give 2.86 g of
the title compound.

(b) 4'-Trifluoromethyl-biphenyl-2-carboxylic acid (3-chloro-2-formyl-1-methyl- 1H-lndol-
5-yl)}-amide:

15 To a solution of the product from step (a) (1.56 g, 3.02 mmol) in THF (25 mi) at -78°C
was added DIBAL in THF (1.0 M, 12 ml), and the reaction mixture was stirred at -78 o for6 h.
The reaction mixture was diluted with NaHSO, (0.25 M, 86 mi) and EtOAc (115 ml), and the
aqueous layer was extracted with EtOAc (2 x 100 mi). The combined organic layers were
dried (MgSQ,) and concentrated in vacuo to about 30 ml in volume. The product was purified

20 by flash chromatography using 1:1 EtOAc/hexane to afford 0.706 g of the title compound.
(c) 3-Chioro-1-methy-5-[(4"trifluoromethyi-biphenyl-2-carbonyi)-aminoj-1 H-indoie-
. 2-carboxylic acid {2-(ethylamino)-2-oxo-1-phenylethyljamide
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aqueous NaHCO3. The organl c fraction was dried over MySO4 and filtered.
The sol vent gxpfpiec@p\8ed under reduced pressure to provide the title
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reaction vial containing the acid (1.2 eq), and the resulting mixture was shaken at room
15  temperature overnight. To the reaction mixture was then added 6.5 mi of N,N-
dimethyiethylenediamine and the reaction mixture was then shaken for 18 h. The product was
purified by silica gel chromatography using CH;Cl/EtOAc. The yields ranged from about 70%

fo about 85%.
Table 6
' ) Example R"™ Other R™ (if present) Mol. wt.
66 3'-flvoro 5'-fluoro 642.712
67 2-fluoro 4’-fluoro 642.712
68 3'-trifluoromethyl §-trifluoromethyl 742.728
69 4'-chloro - 641,176
70 3'-methyl - - 620.758
71 3'-carboxylic acid _ - 650.741
72 3'-chloro - 4'fluoro 658.166
73 4'-methoxy - 6562.822
74 3'-amino . 621.746
75 3-methoxy - 636.757
76 3'-carboxymethyl - 648.768
77 3'carbamoylmethy! - 663.783
78 - 4'-gthenyl - 632.769
79 2'-methoxy . 4’-methoxy 666.7841
80 4'-hydroxymethyl - 636.757




times with ethyl acetate (25 nL). The ethyl acetate fractions were
conbi ned, dried over MSO4, filtered and concentrated t28 Rraswibge2¢dfe title
~conpound. 20 (c) (S)-5-(2-Hydroxy-benzoyl am no) - 1- et hyl -

H i ndol e- Avoasheesyd i c aci d {2- [benzyl (nethyl )am no] - 2- opCcTIIB02/01876

- phenyt et hyl )-am de The product of step (b) (1.36 g, 4.38 mM. PyBrOP (2.45
g, 5.26 M. and (S)-N benzyl - N-net hyl - 2- phenyl gl yci nam de (1.91 g, 6.57
mV). were placed in a 50 nL round bottomyifl ask. DMF (20 m -) was added and
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(b) 5-(2-Hydroxy-benzoylaminoc)-1-methyl-1H-indole-2-carboxylic acid
The product of step (a) (2.0 g, 5.26 mM) was dissolved in THF (30 mL), methanol (10
1§ mL), and water (10 mL). The mixture was treated with lithium hydroxide (882 mg, 21.04 mM)
and the mixture was stirred at room temperature for 3 hours. The mixture was concentrated
to 15 mL and the pH was adjusted to about 3.0 with 1 N HCl. The mixture was extracted 3
times with ethyl acetate (25 mL). The ethyl acetate fractions were combined, dried over
MgSO,, filtered and concentrated to provide the 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 @ 50 mL round bottom
flask. DMF (20 mL) was added and the mixture was cooled to 0°C and treated with
25 diisopropyl ethylamine (3 mL, 17.52 mM). Afier the addition was complete the cooling bath
was removed and the reaction mixture was stirred at room temperature for 16 h. The mixture
was dituted with ethyl acetate (120 mL) and the mixture was washed with 1 N HCI (20 mL),
water (20 mL) and brine (20 mL). The ethyl acelate was dried with MgSO,, filtered and
concentrated. The residue was purified by flash column chromatography on silica gel eluting
30  with 5% diethyl ether in CH.Cl,.
_ (d) (S)-S-(Z—Butoxy-benzoylamino)-1-methyH H-indole-2-carboxylic acid {2-
{benzyl(methyl)amino]-2-oxo-1-phenylethyl}-amide
To a solution of the product of step (c) (120 mg, 0.22 mM}), triphenylphosphine (68
mg, 0.26 mM), and an alcoho! (0.29 mM) in THF (2 mL} at 0°C was added DEAD (41 uL, 0.26
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stirred at r ﬂatm(sﬂtca gaesoa’tzsw a. oome.rzolcgamzo candThdpiste wae lelutbdweith SPodietoyd ethéhe ‘

pr eci pi t at % REBT Bedbbididodd pRBuct s @Jré&gdof?mg ot TheVioduel w85

COI'TpOUﬂd enzo C acl

product f& oW%ﬂhé%f"e‘a)he(%m@ng)W'th&@Y'd’F%‘@tﬁl %E%Ietf‘ﬂ a‘f?—ﬁée("ﬁ(?"ﬁif)““atﬁﬂq RFV\)@‘!? by
the additi ofe fife ptéfletPUobnm kalg) s020MadME BR3THRLE, 19 NenifdaCt | on i xture was
hydr ogenat ed under 50 psi of hydrogen for 2 hours. The catal yst was
renmoved by filtration through celite, and the solvent was renoved in vacuo
to provi de F@mglesB7-t9Geshoin indrable wstertiepaled similarly to Example 86.

S-[(4-Trifl ugppiet hyl - bi phenyl - 2- car bonyl ) - ami no) - benzof ur an- 2- car boxyl i ¢
aci d 10 -F\'_ ester-4' - Trifl ucron (9 14 g)

was di ssolved In CH2Cl 2, followed by the ition of oxalyl chlofide (4.49
m.). Under {stirring condi tgons was ad (0.5 nL), and the sfirring
1\/\@3 continded for 1 hour. fTheysol Na d cess oxalyl chloride re
Fenoved in|vacuo, and the Yedld /di A #NCH2C1 2, fol | owed by the
addi tion off 15 product f stgp (b) (5. 8"‘ g).nan ridine (7.36 ). The
reaction s@lution was stiv#®ed at room tel"i';?era ure overnight. The|l reaction
m xture wag concentrated in vacuo, and the residue was -dissolvedlin EtQAc
(500 n), washed. wth saturated NaH I\Tinll\,ql.r[”i Qn (2-x-50 ) (50
O
Example R" (calc) MS HPLC (min)
87 2-propvi 588.71 589 18.0
88 - 4-triflouromethylbutyl 656.71 657 18.0
89 2-methyipropyl 602.74 503 19.7
20 2-methylbutyl 616.77 617 211
N 2-ethylbutyt 630.79 631 223
92 Allyl 586.7 587 , 17.1
93 Cyclopentyi 614.75 615 20.0
94 Methyicyclohexyl . 642.8 643 227
95 Methylcyclopropyl 600.72 601 185
96 2-phenoxyethvl 666.78 667 18.8
~ 97 2-ethoxyethyl 618.74 519 16.7
) 98 H 546.63 547 15.3

10

Example 99
5-{(4"-Trifiuoromethyl-biphenyl-2-carbonyt)-amino}-benzofuran-2-carboxylic acid [2-oxo-1-

phenyl-2-(propylamino)ethyilamide

g@zﬂ@
'2

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



m.), IN HC solution (2 x 50 nL), and brine (50 nL). After drying over
MySOX4, the solvent was renbved in vacuo to give the cr28dgseomtac?200fhi ch
was purified by recrystallization from20 Et OAc/ hexane to afford 8.4 g of
the titl evwsoodueaesas. (d) PCT/IB02/01876

5-[(4' - Trifl uoronet hyl - bi phenyl - 2- car bonyt) - am no] - benzof ur an- 2- car boxyl i c
acid The product fromstep (c) (8.1 g) was dissolved in THE (100 nL) and
met.hanol (100 nL). Under stirring condi-¥3-ons was added LiOH (2 g) in water
(100 nL). The reaction mxture was stirred at roomtenperature for 30

M nut oS Thauka HOPfesihé UURRad ARFoI 60 HE Wk oA B 86 BGoordC1 L 1 ed
y addi ng he product was extracted X
o) 2 e ot oy i g e e e i eI e polege @Ufnﬁ(ff

t hen dri ed Ovefford RFIE. thd ke ompenmidc | ayer was then concentrated in vacuo to

give the crude pr(ﬁ?'ﬂ%’m:ﬁ%\eﬁi&furél}@écé?wch -4 n@hyfé:?ferrySt allization from

et her/ hexane to %Igl\é é@&ﬁ
5-[ (4" - TS f | uor onEERAuE} fﬁ:ﬁéﬂ?ﬂ (ap(6 g B’éﬁ?‘F§°J"&ﬁfnn'B']F (BRGPb} falewrd BY B8 boxyl i c
acid [2- 30 aadiferlefh®rRd/c 2+ §)pandie rastiting reiction] nhirtDiete:s Mdkodehaelisberf50@a St ep

sal £ (1 equy Drotn BP 2 nbys! The 95‘%’!'39”*4 e S S A L L S
by the addl“taFé?\‘"Q)‘Pdd“fa%ﬂ)‘P@rPy{ e 51%yal of trierlide fqmr@qﬂq and the reaction mxture

was sti rred at(c; GQAN-TiifRETRAelLYihe RELWEBBNYY-dnib]-BenzbllRn2akBRfic das t hen
evapora the productwas purified 35 by prep-TLC using 2:1

Et QAc/ hé Dt i ng solvent, and the yield was 79 ng. Exanples 100 -
112 were prepm’ﬁdffqumdtlaﬂ-ﬂyblphmy@@mpditeamg 1# 19) Wasdipsolved it OPI,Clil Bowesirbgt 108,

é?%ealnfjsgdt %%Bg%ncdﬂokélwtch@rsd&' (. H@SIEBE 5 n{)@é;frfrﬂ ‘Sgﬁso?t@\g ‘8@%"’6’8&2@# {oarhed form
PCT/ | B02/ 018“)"6‘ e ?Hr-%aﬁsew%weﬁ%fom g"'f’ ihﬁsqweﬂﬁw’ E%%Pﬁbf”@%c’ﬁ"gb‘f‘efw MS HPLC
cai c( f ound) rmevddid MaddpcaaithepyidoetindisStiedn m&@z,ZdltEwaj]ﬂy tHeOekidition of

%g:\/gfr ?’: ﬁrgiuéﬁgrg %@8 %%)35 g%g %@m 3@ 'rrﬂ_) ?’Ijlqugctlgégb@ﬁgn %457stlﬁgc§at room
p tempel%ture avernight. The reaction mixture was concentrated in vacuo, and the residue was

dissolved in EtOAc (500 mL), washed with saturated NaHCO; solution (2 x 50 mL), water (50

mL), 1N HCI sotution (2 x 50 mL), and brine (50 mL). After drying over MgSQ,, the solvent

was removed in vacuo to give the crude product which was purified by recrystallization from
20 EtOAc/hexane to afford 8.4 g of the title compound.

(d) 5-{(4"-Trifluoromethyl-biphenyl-2-carbonyl}-amino]-benzofuran-2-carboxylic acid
The product from step (c) (_8.1 g} was dissolved in THF {100 mL) and methanol {100

mL). Under stirring conditions was added LiOH {2 g) in water (100 mL). The reaction mixture

was stirred at room température for 30 minutes. The reaction solution was then concentrated
25  in vacuo, acidified by adding 1 N HCI solution. The product was extracted with ether (2 x 300

ml}, and combined organic layers were washed with brine (2 x 50 ml) and then dried over

o

MgSO,. The organic layer was then concentrated in vacuo to give the crude product which
- was purified by recrystallization from ether/fhexane to give 7.1 g of the title compound .
{e) 5-[(4*-Triflucromethyl-biphenyl-2-carbonyl}-amino}- benzofuran-z-carboxyllc acid [2-
30 oxo-1-phenyl-2-(propylaminojethyllJamide
The product from step (d} (100 mg, 0.235 mmol), (S)-N-propyl-2-phenyigiycinamide
| hydrochloride salt (1 eq.} and PyBrop (1.1 eq.) were dissolved in CH;Cl; (2 mL), followed by
the addition of diisopropylethylamine (3 eq.), and the reaction mixture was stirred at room
temperature between 2 hours. The solvent was then evaporated, and the product-was purified
35 by prep-TLC using 2:1 EtOAc/hexane as eluting solvent, and the yield was 79 mg.
Examples 100 - 112 were prepared similarly to Example 99. In Examples 102, 103
~and 108, R®and R’ togeiher with the nitrogen atom to which tfiey are attached form the listed
heterocyciyl group. ‘



104HCycl opent yl 625. 653626. 216. 677 105H3-f| uor o- benzyl 665. 65666. 216. 705
106H2- et hyl - but - 1-yl 627. 6689628. 217. 825 107Met hyl Met hy |2883=ce8@EB8B0514. 26
108Azeti di nyl 597. 599598. 213. 51 109H4- net hoxy- benzyl 677. 686678. 216. 075
110H3, 4- dWQ 00358 enzy| 683. 6409684. 216. 955 PCT/IB02/01876

111TH2, 3-di f | uor o- benzyl 683. 6409684. 216. 961 112H2-fl uoro-4-trifl oronet hyl -
733.6489733. 218. 899 benzyf Table 9 bel ow provi des Exanpl es of additional
conmpounds of the invention, prepared 574&ccording to the nmethods descri bed
as described for Exanples 66-85. Table 9 CH3 NO O

above, in particular,

,~NHa 0 R wiable$ H3C Exanpl eR Mol. W. M HPLC cai cf oundnin

1131 sopr opyljmet hyl 524. 66852%¢,214. 958 1142- oxy- phenyl 560. 658%61. 215. 07

1152- et hyl {5- chl or o- phenyl%¢{9. 104579. 216. 6

1161- hydr oxy- cycl opr op- 1- y . :’2@:%1?2&0 :

1172- met hyl {4- chl or o- phenyl™ 10 : {65 o

118( Nor bom 2-yt ) - met hyl 5624 < ~988 ]9 Rg:Rl,obut yl 508. 625509. 211. 734

Mol wt MS HPLC
Example R® R’ (calc) | (found) | (min}

100 H Cyclopropyimethyl 611626  612.2 15.311
i H Cyclopropyt 597.599 5982 13.539
102 Piperidin-tyl 625.653 | 626.2 17.696

‘ 103 Morpholin-4-yi 627626 | 628.2 13.755

), 104 H Cyclopentyl 625653 | 626.2 | 16.677
105 H 3-fluoro-benzyl 665.65 666.2 16.705
106 H 2-methyl-but-1-yi 627.6689; 628.2 17.825
107 Methyl Methyl 585.588 | 586.2 | 14.26
108 Azetidinyl 597599 | 598.2 13.51
109 H 4-methoxy-benzyl 677.686 | ©78.2 16.075
110 H 3.4-difluoro-benzyl | 683.6409| ©68B4.2 16.955
111 H 2,3-difluaro-benzyl 683.6409| 6842 16.961
112 H 2-fluoro-4-trifloromethyl-| 733.6489 | 733.2 18.899

benzyl

Table 9 below provides Examples of additional compounds of the invention, prepared
5 according to the methods described above, in particutar, as described for Examples 66-85.

_) Table 9
rérCHa o
0
e j,@
R N H
H N
H,C

Mol. Wt. MS HPLC
Example R {calc) (found) (min)
113 Isopropylmethyl 524.668 525.2 14.958
114 2-methoxy-phenyl 560.658 | 561.2 15.07
115 2-methyl-5-chloro-phenyi 579.104 | 579.2 16.683
116 1-hydroxy-cycloprop-1-vl 552.679 563.2 13.013
17 2-methyl-4-chloro-phenyl 579.104 | 579.2 16.651
118 (Norborn-2-yi)-methyl 562.718 | 563.2 17.288
119 Cyclobutyl 508.625 509.2 11.734
120 phenoxy-ethyl-methyl 588.712 588.2 17.118

-




120phenoxy et hyI met hyI 588. 712589. 217. 118 28 Decenber 2005 WO 03/ 002533
PCT/ 1 B02/ 01876 -75 1215-brono fur-2-yl 599. 489600. 214. 6528xXkmbeecylS cycl
ope n t-1-yl598.751599. 218. 913 123Napht h- 1-yl 580. 692581. 215. 995

1243- chl om® e3w0es832- yl 571. 102571. 215. 847 PCT/IB02/01876
125Per f | uor oet hyl 572. 539573. 216. 771

1262- (pyrrol -1-yl)-phenyl 595. 707596. 215. 497

1271 soqui nol i n-1-yl 581. 68582. 216. 432 Phargraceuti cal conpositions Oral solid

forms for conpounds of the invention, exanples of which have been 5

provi ded abg Ve F 1 t:l?lbmcyf}l} glly)ll €S, Py _Fggs OBoodE a1uT ef g6 ch) typi cal ly

contai n j ust—tpRe—paetye ageri-ts)—ot—pref VAR rprTagigre Wit h
- ad_l uvant sl exci S Ti\p'tlw 19 #np'i‘ryl nrgjcgg"l' 1 Fa 929:2;(\ ar :zta\cg:‘rno of the

active. For |ta8Betl. {he APMPHgent i o PUHREal | Pk ¢ HoTOB0 ( by

wei ght) of {hel2®orjnul at |3cm|0rfaﬂmn;?r3éferab1.§71l~‘é3§s 18R 1p% BSA7 exanpl e 2. 5%

by wei ght. Thei2pr dom narRerfn@rdetiyn of thie57215389f pr §idBl.2at | on ®Jipri ses
fillers, dilueggs,[ di STAXpREBIA L) phedyp DT | Clapds7orn sgwla opal 146407 | aviors. The

COITpOSitiOI’l uf‘12‘7=| SeTEXCH ﬁﬁ#“ﬁ1ﬁ WBII TEgYEE T [T- 58@01 - #&@ePrarjng to this
" )

I nventi on, the—prefervred H-e+-s-di--deft-s—eorprse—adh-xtures—of two or
nor e of the fol l owi ng conponents: avicel, mannitol, lactose (all types),

starch, and di-cal ci um phosphat @hameudcg, cg,;:,écgh,gll,gent adm' xtures typically
conprises | ess than 98% of the fornu on and prefer %hl esi’st han 95% 15

for exanpl e 93. 5%raFRE fﬂ‘ﬂ@ff@r‘?"gtﬂ'%ﬁdéoﬁﬂ’é@?%{ﬂ% e1F"1‘Y@H' geve

Expl ot abgM pﬁv@\%\ﬁhbc&é@r& ﬁefétaum thiAets yowset @'f'g%rﬂle(s Shith typmallylcaﬂalkmd\m; as
wetting agent en | than 10%
of), the for miFYEi |88?1m(§£%f pﬁe(r?%%e cﬁ%bﬁg@é aﬂé‘%@ c'éigﬁggjrrp edcgg@/o The
preferred Iumceismgtcmrgctﬁﬁgmmlﬁﬁcgﬁear ate. Wen present this agent usually
Cormr: sei lyess t Ranaside Qhe 4di0e £§€nmlwcb@mesanﬁnlsovﬁf(wm§m df&féSormtiauws/oh for
exanpl e 0 these e

f or nul ati on? %P@%héq%%%?ﬁ] gé/% éﬁxa /{%?8?”"% ﬁ%\eé” "‘215‘5)%&‘}@ dget ail ed
exanpl eso0 of fdrmblatin chumpiines &iers Wiuehts: disintegrentsrubricants angfoptionally, ﬂﬁﬂefﬁtT'Bn are
shown in Ta@{@ ;t,o?sﬂon Jﬂﬁeseé%mé.a&smmwnnn a;aeheAééarmgr\oms.mnwnaﬁaured by

standard tab exa (‘f ressi on
o el Prsfesst ks Bhenis cneirse AYBT @Y o 6r Bpis Ed e ARG RO PP, The.
tabl et cor eswmyndnautunmse(aumzﬂeb) sﬂaa:ﬁeanﬁsl)-caamm prauspliete. Goafileddiment h

? g P rnl(jf);![ ?E)ﬁs eruﬁeg %alﬁ@ﬁ%r&%& f'éosrg ﬁ'lu f ngrQ E gllgtlon@f'ﬁ Wf@@blﬂfazs%tﬁ%ﬁlnsg%bel ow.
15  for example 93.5%. The preferred dismtegrants lnclude Ac-dl-sol Explotabwtarch and

sodiurn lauryl sulphate (SLS) — also known as wetting agent. When present these agents
usually comprise less than 10% of the formulation and preferably less than 5%, for example
3%, The preferred lubricant is magnesium stearate. When present this agent usually

- comprises less than 5% of the formulation and preferably less than 3%, for example 1%.

) 20  When present these agents comprise less than 60% of the formulation, preferably less than
40%, for example 10-20%. More detaited examples of tablet formulations for the compounds
of the invention are shown in Table 10. '

The examples shown in Table 10 can be manufactured by standard tabletting
processes, for example, direct compression or a wet, dry or melt granulation, melt congesaling
25  process and extrusion. The tablet cores may be mono or mutti-layer(s} and can be coated with
. appropriate overcoats known in the art.

Table 10. Examples of tablet formulations for compounds of formula 1, 2.5% for all

formulations below.

Fillers/Diluents Disintegrant/ Flavors Lubricant
Wetting Agent
Avicel/Mannitol Ac-Di-Sol Magnesium
1:2 (93.5%) 3% - . Stearate
1%
Mannitol/Dcp Ac-Di-Sol Magnesium




Fillers/ D luentsDi sintegrant/ FlavorsLubricant Wetting A ent

Avi cel / Manni t ol Ac- Di - Sol Magnesi um 1: 2 (93. 5% 3%&t ear at e ZDecember 2005

Manni t ol | DcpAc- Di - Sol Magnesi um 28 Decenber 2005 WO 03/ 002533 PCT/ 1B02/ 01876
-76 2:1 (9WOBIPBIBIt earate 1% Avi cel / DepAc- Di - Sol Magnesi urhCa/IB02/01876

(93.5% 3% St earate 1% Avi cel / Ac-Di - Sol Magnesi um Fast Fl o Lact ose3% St earate
1:2 93.5%% Avi cel / Manni t ol Ac-Di - Sol Brewers Yeast Magnesi um 1: 2

(73.5% 39%20%st ear at e 1% Manni t ol / DcpAc- Eré-Sol Br ewer s Yeast Magnesi um 2: 1
(73.5% 39%20%st earat e 1% Avi cel / Manni t ol Ac- Di - Sol Magnesi um 1: 2 (92. 5% 3% +

Si sSt ear at e AU LYTgVEeLET VBT T3] AC- DI f SOT Br eWer S~ Y¢asST VEgRagidm 1.
(72.5% 3% +Y s20%st earat g 194% Avi cel : Manni t ol Expl ofabMagneggum 1: 2
(92. 5% 4% St gar atieeibcy AVI ICET T ABBof of Ac- D - Sol SodT ufn St e Magnesilim?
(93. 5% 3% Fujrarat @3l8%)Avilcel / D3¥Ac- Di -[Sol Yeast Extr act MagBSteaiatem
: 1%
Avicel/ Ac-Di-Sol Magnesium
Fast Flo Lactose 3% - Stearate
1:2 {93.5%) : 1%
Avicel/Mannitol Ac-Di-Sol Brewers Yeast Magnesium
1:2 (73.5%) 3% 20% Stearate
' 1%
Mannitol/Dcp Ac-Di-Sol Brewers Yeast Magnesium
2:1 (73.5%) 3% 20% Stearate
1%
Avicel/Mannitol Ac-Di-Sol Magnesium
1:2 (92.5%) 3% + Sis Stearate 1%
) 1%
Avicel/Mannitol Ac-Di-Soal Brewers Yeast Magnesium
1:2 (72.5%) 3% + Sls 20% Stearate
1% 1%
Avicel:Maninitol Explotab Magnesium
1:2 (92.5%) 4% - Stearate
1%
Avicel/Mannitol Ac-Di-Sol Sodium Stearyt
1:2 (93.5%) 3% - Fumarate
1%
Avicel/Dcp Ac-Di-Sol Yeast Extract Magnesium
2:1 (62.5) 3% 10% Stearate
Sis = 1% Brewers Yeast 1%
20%

Oral liquid forms of the compounds of the invention are preferably solutions, wherein the
active compound is fully dissolved. Examples of solvents include all pharmaceutically
precedented solvents suitable for oral administration and preferably those in which the
) 5 compounds of the invention show good solubility i.e., polyethylene glycol, polypropylene glycol,
edible cils and glyceryl- and glyceride- based systems. Glyceryl- and glyceride- based systems
may preferably include the following agents (and similar chemicals thereof), for example: Captex
. 355 EP, Crodamol GTCI/C, or Labrafac CC, triacetin, Capmul CMC, Migyols (812, 829, 840),
Labrafil M1944CS, Peceol and Maisine 35-1. The exact composition of these agents and
10  commercial sources are shown in Table 11. These solvents usually make hp the predominant
portion of the formulation i.e., greater than 50% and preferably greater than 80%, for example
95% and more preferably greater than 99%. Adjuvants and additives may also be included with
the solvents principally as taste-mask agents, palatabitity and flavoring agents, anlioxidants,
stabilizers, texture and viscosity modifiers, and solubilizers.
15
© Table 11 - Trademark, chemical composition and commercial source for some glyceryl and
glyceride-based systems

Trademark Chemical composition Commercial
Source




2:1 (62.5)3%0%tearate SIs =1 %Brewers Yeast 1% 20% O al

liquid forms of

the compounds of the invention are preferably sol uti ons,28{Pesesiber 265
active compound is fully dissolved. Exanples of solvents include all

phar maceuWQHa03333pr ecedent ed sol vents suitable for oral

FAARIXUB Bt | on and

preferably those in which the 5 conpounds of the invention show good

solubility i.e., polyethylene glycol, polypropylene glycol, edible oils
and gl yceryl- and gl yceride- based systefts. d yceryl- and gl yceride- based
systens may preferably include the follow ng agents (and simlar chem cals
t hereof), fqr exa,rg@,lgﬁh Capt ex 355cﬁﬁ;.eryqi-.ggéwg)l GIC/ C, |or Laheaf ac] CC,
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cCMedi um ch&P¥p-1-phenyleldi-| -a*s@ﬁdéﬂ!ﬁ@g‘é’weﬁwm é%&‘vaﬁaqafbga?'u'ﬁvléﬁ“f'% active
conpounds  0f-cirbéxamiepsrithetinventvntsae Exampie 140, 3t WdoycentatighUp af 0.6 aipev el in a

i ngredi ent &“ed?

sol vén

A particutary  preferred
{benzyl(methyl)amino}-2-0x0-1-phenylethyl}-1-methyl-5-[4"-(trifluoromethyl)[ 1, 1"-biphenyl}-2-

solution

contains

active

compound

?lﬂk“ﬁgtriblpceﬁ?edéit%%%up. triglyceride oils Pharm Eur. or
(S)-N{2-

carboxamido}-1H-indole-2-carboxamide, of the invention see Example 44, at a concentration
up to 0.6 mg per ml. in Captex 355 EP, Crodamol GTC/C, or Labrafac CC,

An even

more preferred

solution contains

active compound (S)-N-{2-

[penzyl(methyl)amino}-2-oxo-1-phenylethyi}- 1-methyi-5-[4'-(triflucromethyl)[ 1, 1™-biphenyl}-2-

carboxamido]-1H-indole-2-carboxamide, of the invention see Example 44, at a concentration
of 0.5 mg of per mL in Captex 355 EP, or Crodamol GTC/C.

The preferred solutions above may be prepared in a process involving combining the

components with mechanical or ultrasonic agitation at a temperature, in such a fashion that is

advantageous {0 the rate of dissolution.
A more preferable process involves combination of the components with mechanical

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

simlar
10
15
)
20
25

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

to a temperature up to 70°C, followed by cooling and filtration to ensure solution clarity.

agitation, to the Captex 355 EP, Crodamol GTC/C, or Labrafac CC that has been pre-heated

An even more preferable process involves addition of the active ingredient (8)-N-{2-
[penzyl(methyl)amino]-2-0xo-1-phenylethyi}-1-methyl-5-[4"(trifluoromethyl)[ 1, 1-biphenyl}-2-
- carboxamido)-1H-indole-2-carboxamide, of the invention see Example 44, with mechanical




(see table 11). 5 A nore preferred solutlon contains active conpound
(S)-N-{2-] benzyl (et hyI ) am no] - 28 December 2005
2- ox0- 1- phenyl ethyl }-1-rnethyl -5-[4" - (tri f| uoronet hyl )[ 1, 1" -bi phenyl]-2-car

"boxam do] vo bboo2dss e- 2-car boxam de, of the invention seePETABM/@8A4, at a

coricentration up to 0.6 ng per nL in a nediumchain triglyceride oil
Pharm Eur. A particulary preferred solution contains active conpound
(S)-N2- 10 .78-

j benzyl (et hyl ) am no] - 2- oxo- 1- phenyl et hyl ) - 1-met hyl - 5-[ 4" - (tri fl uoromet hyl )

[1,1 ' -bi pheagﬁal.m?ro tﬁ@é@@é@ﬁs@d c.’lohlam@qu %3%5 laeesﬁma@leate@{o atthRpdratRNt i on
see Exanpl e at _a concentratio I n Captex 355 EP,

Cr odamol GT CPQ“,CJ& feiigved Bycopking aAﬂ”E%‘@W"rﬁS‘F‘Ee fﬂ@?’é?‘?’gﬂ sol uti on contains
active conpound ( fe iWwdntion is not to be limited in scope by the specific embodiments described

% oY gﬁ;% }@e Hdrods 9dndic & a?tgﬁf%bgéf% i R Y} 108 inioh.shls lndtnaiyet Y1)
i nvent i orf seequisRignprethars andcompensitsern witin e sepe of the rﬁ’g’eﬁﬁonpéﬁ'deﬁﬂ “iaﬂm-eapt ex
355 EP, or Ghoedlfadns Gf HeGnvehbiéh, R &fambh @dh(fs@'shﬁvin%?ﬁ dEeenved lﬁBr!lnbﬁll pésopr ed in

a process |nvoIV| conbi ni n he , .co ent s asoni c
agitation at® 'Eeﬂ{jr@ép%ﬁetﬁk@ed %h*hg L?Ett{mgmﬁgﬁf%wgwﬁ?ﬁp@ a"?% °wf"§ éxg%lte% o the
rate of di ss&lcumwlﬁcat@® e interdegioddliarithib the spape obtbe amwéﬂ!d/@%mEOHbl nati on of
the conponents Wi AjnofReiied chdd herdifliatetintddbbratdd By FefdtBrReah Undr éH?irétl@s & G

fol | oned by filtration to ensure solution clarity. A particularly
pref er abi%” fHBOEES i nvol ves addition of the active ingredient (S)-N-{2-
jbenzyl(nethyl)am

ao] 2- 0x0- 1- phenylethyl} 1-methyl -5-[4"-(trifluoronmethyl)[ 1,

' - bi phenyl ]-2- carboxam doj -| Hi ndol e- 2- car boxam de, of the i nvention see
Exanple 44, mnth mechani cal 25 agitation, to the Captex 355 EP, Crodanol
GIC/ C, or Labrafac CC that has been pre-heated to a tenperature up to 70C,
foll owed by cooling and filtration to ensure solution clarity. An even nore
preferable process involves addition of the active ingredient (S)-N-{2-

[ benzyl (et hyl ) am noj - 2- oxo- 1- phenyl et hyl }-1-nethyl -5-[4" -(trifl uoronet hyl)
[1,1" - bi phenyl]-2- carboxam do]-1Hindol e 2-carboxam de, of the invention
see Example 44, with mechani cal 28 Decenber 2005 WO 03/002533 -78
PCT/ 1BO2/ 01876 agitation, to the Captex 355 EP, Crodanol GICIC, that has
been pre-heated to a tenperature 50C 70C, foll owed by cooling and
filtration to ensure solution clarity. The invention is not to be limted
i'n scope by the specific enbodi ments described which are intended as
single illustrations, of individual aspects of the invention, and
functionally 5 equival ent nethods and conponents are within the scope of
the invention. Indeed, various nodifications of the invention, in addition
to those shown and described herein will becone apparent to those skilled
in the art fromthe foregoing description and foll ow ng exanples. Such
difications are intended to fall within the scope of the appended cl ai ns.



Al'l references cited herein are incorporated by reference in their
entireties for all 10 purposes. 28 Decenber 2005 WO 03/2GF3mhber 2005
PCTI 1 B02/ 01876 -79 What is clained is: 1. A conpound of formula 1 bb or a
phar maceuwealdoassaccept abl e salt thereof , wherein: 5 R ipgrasdgisicut ed at
the 5 or 6 position of formula 1b and has the structure: or when R7 is
phenyl, pyridyl, phenyl Z -or pyridyl-2Z- optionally substituted with one
o. five independently selected Ri g, Rl-ngs (Cl-C6)al kyl, (C3-C8)cycloal kyl,
(C5-C10) bi cycl oal kyl . - (CRaRbhQ(Cl1_C6 al kyl), -(CRaRbhS(Cl-C6 al kyl),
(CRaRb)rC(Q)\,Rat%c,a“(,ngRb)rRIS - SO2R75, (C4 10 Clo) heterocyclyl,
(C5-Clo) heteroaryl, aryl or -(CRaRb) gl:;--aryl wherein the cycl oal kyI

. heterocyclyl, het eroJWmPBF"da‘?’{ﬂm%i—'ét y is optionally substituted with
fromone to five i ndependently selected RIB mis an integer fromO to 5;
nis an integer fromO to 3; 15 p is an J ger fromO to 3; Lis '

; R2, R8, Rl11l, R12,
n‘nal o, cyano, nitro, 20
)aI koxy, met hgygy,

. %hal o(C2- C6Ta| kyl ,

- -C(ONR9- ; X1 is N(R4), S;#a X2
R13 and Ri b are each indepener"tl sel e&
azido, amno, hydroxy, (C O
- (C1-C6) al koxy(Cl1- C6) al &y

perfl uoro(C2-C4) al kyl romet hyl (Cl1- C5) aI kyl ,
nono-, di- or tri- han(CZ 4

%:fet hyl ( C1- Cs) al koxy,
(Cc1- CG) al kyl t hi o, hydroxy(Cl-.

Y,
(C3-C8) cycl oal kyl (CRaRb)q , (C2-C6)al kenyl, (C2-C6)al kynyl, (Cl-
C6) al kyl am no-, (Cl1-C6)dial kyl am no, am no(Cl Co6) al kyl -, -(CRaRb) QNR8R14,
- C( O NRaR140r axsarmwwm@tawq\mm,wbwmn “NR 14C(O OR 5, -NR
1 4S(0) 1R85, - C( ORRsSBubstitute@ahés or 6 pdsitioh 8RdMmula BAHDNBs Pe strit#&RaR14,
-S(O) 1R15, or -(CRaRb)gS(OjR s; each Ra and Rb is independently H or
(C1-C6)al kyl; 28 Decenber 2005 WO 03/ 002533 PCT/1B02101876 -80 Rc is H or
R': each q is independently an i ®®8ger fromO to 6; each | is
i ndependently 0, 1 or 2; R3is H h Q,\)(:;C, - G6)al kyl. or nono-, di- or
tri- halo(C, - C6)alkyl; R") 13 L ’

or when R’ is phenyl, pyridyl, phenyl-2"-or pyridyl-Z'- optionally substituted with one to
five independently selected R', R"is (Ci-Cs)alkyl, (Cs-Cs)cycloalkyl, {Cs-Co)bicycioalkyl, -
(CRPR®}O(C1-Cy alkyl), -(CR*R®)S(C,-Cs alkyl), -(CR?R®)C(O)R™, -(CR?R)R™, -SO,R", (C,-
10 Cyoheterocyclyl, (Cs-Cqo)heteroaryl, aryl or -(CR“R")q-aryi. wherein the cycloalkyl, heterocyclyl,
heteroaryl or aryl moiety is optionally substituted with from one to five independently selected
; Rm:
;} _ ) m is an integer from 0 to 5;
1
|

n is an integer from 0 o 3; ‘
15 p is an integer from C to 3;
L is -C(OIN(R®)- ;
X'is N(R*), Sor Q;
X%is N or C(R%);
R? R%, R", R", R" and R'® are each independently selected from halo, cyano, nitro,
20  azido, amino, hydroxy, (Cs-Ce)alkyl, (C-Ce)alkoxy, methoxy, (C+-Ce)alkoxy(C,-Ce)alkyl, mono-,
di- or tri- halo(Cx-Cglalkyl, perfluoro{C,-Cs)alkyl, trifluoromethyl, trifluoromethyl{C.-Csalkyl,
mono-, di- or tri- halo(C.-Cg)alkoxy, frifluoromethyl{C,-Cs)atkoxy, (C-Cg)alkyithio, hydroxy(C,-
Celalkyl,  hydroxy, (Ca-Ca)cycIoaIkyI(CR’R")q-. (C-Celatkenyl, (CxCglalkynyl, {C,-
Ce)alkylamino-, {Ci-Ce)dialkylamino, amino(C,-Ce)alkyl-, -(CR?R"),NR’R", -C(O)NR°R", -
25 NR“C(OJR™, -NRYOR™, -CH=NOR'™, ~NR“C(O)OR", -NR“S(O)R", -C(O)R™, -
C(S)R®, ~C(O)OR"™, ~OC(O)R"™, ~SO.NR?R™, ~S(O)R™, or ~(CR’R"),S(O}R"; '
each R® and R®is independently H or (C,-Cs)alkyl;




5 R4 is H (C-0C6)alkyf, (C3-C8)cycloalkyl. -C(OR 5, -C(S)R15,
-(CRaR)0(C1-C6 al kyl), -(CR8Rb), S(C,-Cs alkyl), -(CRaRZBIEcEIREs2005
-(CRaRb), R'. -SC2R15 or -(CRaRb)qg-phenyl, wherein the phenyl noiety is
optlonal ly supelesbetssxd with fromone to f|ve |ndependentIyPC§gh%@g R16; .
each r “i s independently an integer from2 to 5; 10 each t is independently
an integer from1l to 6; R5 and RO are each independently H, (C, -C6)alkyl,
(Cs-C8)cycloal kyl, -C(OR15 -C(S)R 5. -{88&2RahQ(Cl-C6 al kyl),

- (CReRbkS(C1-C6 alkyl), -(CRaR),C(OR S, -(CRaRb),Rs or -SO2R 5; R6 is H,
(C, -06)al kyf (C3- CB);ehg@Jdthkyl -C(OR15. -C(S)R15, -(CRaR)gQ Ci-C6

I kyl ). CRaRb) gS( CL- ). -(CRaR)..G( O RL5, _(CRaRb),RL5
?SC!XR)15 : R7 |(s ?C) '%'%”e Eﬁ%%}"%?%?(é’ﬁ?l)",r“’ c)z C5) al_(kynsl ,) o
- (CRaRb) aQ( C1- Cs6 al kyqitmts inde QIEC- C6 al kyl); (C3-Ca)cycl oal kyl,

C(Sg)zsllg O?(, ;)7R'|§ hRERFPRb%lo.QG O)C?iaﬁyl omﬁ:ﬁaaﬁb)m%w&)aw( CRaRth'ns or
substituted with oﬁgﬁt}é |(€')e{(E 58%' {Cﬁgqﬁgyol(j:k Fw’*é'zf{é@‘ '(éﬁ?fb%%{f BE%L%?/OZ- or
-(CRaRb) v-; v i SR EnTe Atk - toSQIRorWRdcﬁrfﬁ)qﬂﬁ'Maken

t oget her wi t h tseerein tthe gleanylahoety isoomhnaﬂh stulhetyteam &b ok adl fivd agejienasntly
conprise (CA- ClQ)heherocycl yI wherein the heterocyclyl noiety is

nonocyclic; 25 wherein the a and heterocyciyi noieties of
the foregoing R6 anf%r'sﬂp@ﬁﬁ%"‘ﬁ'rag '@?ﬂ"%’ﬁ?ﬁ?ﬁ .substituted i ndependently
with 1 to 3'05ubstit@ﬂ@smmmmwenim%semh@doéd from hal o, cyano nitro,

tritluoromethyl, trids smr Rmalcheac , indopbsinty; IDRER.C,) al@(@

-OCO)R 5, -NRL apt G O) 3’ g%alkyl
Co- 65 al Kenyt E%zé’*c%&cs)ﬁfﬁ?ydﬁﬁﬁﬁl e #3568 Py 22
. or pyridyl- Rverei n t he phenyl or pyridyl npiety is optlonally
substituted w t h oneR‘ﬁsd-l (Ca®@ikpaepepeeniky -qoIRTICSIRRIERRT D, Tz S

-0-. -(CRaR4) W_r® &P{{\&Eﬂ { 9\ G125 .S i ndependently an
i nt eger fro?nlgoRﬁqS{%@% IS i}2 iﬁ( E%I ) 0"S?\%?)S or, R7 is OR17,

ch
wherein R17 is (Cl- Eﬁ)éﬁ k(Gr-Colgity éﬁ?‘ﬁf’ﬂ'ﬁ?@( dfz“@é?"ﬂl‘%yl'(c%r)@mi'% el tri-
hal o( C2- 08) al ky(CR*Fas(0:Fer ol @)aldesitalkyit r idORTT oIk ( C-ORREACIONR',
hydr oxy( Cl1- C6) a(bhyphbrc@,ﬁs -(ERIREME $g,a.bb)ﬁf{CRaRb) q- (CZ CG) al kenyl or
(C2-Co6) al kynyl ; eac 4|s |nd ender&tly ; g 3
(CRaRb) ~SRE1 - indensn !}Se'eﬂfedﬁaRb) C(O)R15 (CRaRb) R sor -SCPR 5; 40 each
R1S i s independentl g rHSOG-Gr*(@ﬁbz'aJ-;kyl (C3-C8)cycl oal kyl, trifluoronethyl,

trifluoronethyl (C, | kyl, noieties of theforegomg'
R15 groups ar e 28 Dgg)ng%&weaﬂ gpﬁ{eSérQrohnqoe'

or R® and R’ taken together with the nitrogen atom to which they are attached
together comprise (C..—Cw)heterocyclyl wherein the heterocyciyl moiety is monocyclic;

25 wherein the alkyl, cycloalkyt, and heterocycly! moieties of the foregoing R® and R’
groups are optionally substituted independently with 1 to 3 substituents independently selected
from halo, cyano, nitre, triflucromethyl, trifiuoromethoxy, azido, -OR™, -C(O)R™, -C(O)OR®,
-OC(O)R', -NR™C{O)R™, -C{OINR’RY, -NR*R™, and -NR™OR', C,-C; alicyt, C,-Cs alkenyl,
and C;-C; alkynyl; and

30 R™ is phenyl, pyridyl, phenyl-Z*- or pyridyl-Z*, wherein the phenyl or pyridyl moiety is

-~ optionally substituted with one to five independently selected R™ ;
Z%is -8(O)r, -0-, <(CR°R"} -, o {O}{CR*R*L(OMCRRY) - ;
w is independently an integer from 1 to 6;
each Kk is independently 0 or 1;

35 or R™ is OR"Y, wherein R" is (Ci-Colalkyl, (C,-Cﬁ}alkoxy(c1-cs)alkyl mono-, di- or tri-
halo(C,-Cs)alkyl, perfluoro{C,-C,)alkyl, irifluoromethyl(C,-Cs)alkyl, hydroxy(C-Cglatkyl, (Cs-
Ca)cycloalky{CR'R ), (Cz-Celalkenyl, or (C-Ce)alkynyl;

each R™ is independently H, (C,-Coalkyl, (Cs-Cglcycloalkyl, ~C(O)R™, -C(SIR,
HCR*R°YO(C1-Cs alkyl), -{CR'R®)S(C1-C; alkyl), -(CRPRO)C(OIR™, -(CR?RP)R™ or -SO,R';

" 40 each R is independently M, (Ci-Celalkyl, (Cs-Cs)oycloaliyi, trifiuoromethyl,

" trifluoromethyl(C,-Cs)alkyl, wherein the alkyl, moieties of the foregoing R'™ groups are




~trifluoronmethyl'(Cl-C5)al kyl,

i ndependent |y H or (CL-C6)al kyfR),

WO 03/ 002533 PCTI | B02101876 -81 i ndependent!|y optional |y substituted with 1

to 3 substituents independently selected from Cl-C6 al 38 Dedginb@6 280k oxy,
am no, hydroxy, halo, cyano, nitro, trifluoronethyl and trifl uoronethoxy;
and wher eiwoamygoxsss t he above "al kyl ", "al kenyl " or "al kKynypdraiebgisies
conprising a CH3 (nethyl), CH2 (methylene), or CH {nethine) group which is
not substituted with hal ogen, SO or 5 SO2, or attached to a N, 0 or S
atoam optionally bears on said nmethyl, ogthylene or nethine group a
substituent selected fromthe group consisting of halo, -OR, -SRa and

-NRaRb. A co | 3l A he forula.l: N RS NRGR 10 L; _or a
phar maceut i CE'B 19;\5/% qg%@gﬂﬁ'g’%:"gws? gF@e‘{ ﬂ@r@g s,u gﬁ’\%?%iwg??p%deriﬁig sggﬂgq %‘f“ﬁb 0o at
the 5 or 6 pekyliGichr alkpxy aming hydraxy help. Rgo.trite. sifluaroneths andwifiwremethaxyeger

fromO to 5, 15 Bnd heddh én&ltoem@hbévlé@mFg. 'taggﬁw" g?:@@gmbi%ﬁé%%hpﬁgim @p%oegi:h

is -C(O - ) o R2, R8O R11, 'R12. R13 and R'6
. :_niijeﬁglelt\l I( 5%@1%%%@@%%%%5 ﬁ’% %"}'%lb’ §rouRivhich 1s rios pubsiituteg ,""'t'gﬁ?‘?ﬁgn' ﬁ‘séff oXY,

(C1- C6) alky| $04 @RaiEehedl th ohly O anStdtar yopti¢n@lly: (eG)sadrk said/ byl Ghgtalibnd or nmattice |,
di- or tri- % : 5 i riddaupt 0 yl,
Ao el S b b e s

trifluoronethyl (Cl-C5)al koxy, (Cl-C6)al kylthio, hydroxy(Cl- C6)alkyl,
( C3- C8) cycl oal kyiZ. CRaRbjompour(d@P elif) Bhdviag e, forrfulr £6) al kynyl ,
(C1-Co6) al kyl am no-, (Cl- C6)di al kyl am no, am no(Cl-C6) al kyl -,
- (CRaRb) 4NRaR14, -C(O NRaR14, -NR 14C(OR', 25 NR140R15, -CH=NOR15, -NR
i4C O OR15, -NR'"4S ORL5 -C(ORS5 -C(SY R 5.-COOCR', OC(ORS,

SC2NRaR14, --S(0O)j R15, or -(CRaBb)gg.S(O)j {5 eachh Ra and Rb is

;9 *(Rok, Decenber 2005 WO
endent |y an int,Fger fromO to
¢ H halo, (O -=-T6)al kyl, or
N, £@1- CB) al kyl ,

h% C_:,1- C6 al kyl),

6; each j is independentqy
nmono-, di- or tri-
(C3-Ca) cycl oal kyl,

NRR
10
or a pharmaceutically acceptable salt thereof , wherein:
R is substituted at the 5 or 6 position of formula 1 and has the structure:
R
2~ x
1 3 —_— ’
RO% 6 L
5
) m is an integer from 0 to 5;
15 n is an integer from 0 to 3;

p is an integer from O to 3;
" Lis -COIN(R®)-;
Xis N or C(R%;
R? R®, R", R, R" and R'® are each independently selected from halo, cyano, nitro,
20  azido, amino, hydroxy, {C,-Cs)alkyl, (C,-Cs)alkoxy, methoxy, (C;-Cs)alkoxy(C;-Cg)alkyl, mono-,
' di- or tri- halo(C,-Cg)alkyl, perfluoro(C,-C4)alkyi, trifiuoromethyl, triﬂuoromethyl(C,—Cs)élkyl,
mono-, di- or iri- halo(C2-Cg)alkoxy, trifluoromethyl{C,-Cs)alkoxy, (C-Cgjalkyithio, hydroxy(C,-
Celalkyl, (Ca-Ca)cycloalkyI(CRaRb)q-, (Cx-Cglalkenyl, (Co-Cglalkynyl, {C,-Cs)alkylamino-, (C;-
Ce)dialkylamino, amino(Cy-Ce)alkyl-, -(CR?R®),NR?R'", -C(OINR’RY, -NR™C(O)R®, -
25  NR™OR'™, ~CH=NOR'", ~NR"C(0)OR", ~-NR*S(O)R*, —C(O)R"®, -C(S)R", -C(O)OR", -
OC(O)R", ~SO,NR°R™, ~S(O)R", or {CR°R"),S(QO)R";
each R® and R” is independently H or (C,-Ca)alkyl;
R%isHorR™:



5 (CRaRb)t S(C1-C6 al kyl), -(CRaRb), C(O R15, -(CRaRb)rR15, -S02R15 or
-(CRaRb) q phenyl, wherein the phenyl noiety is optionaldgpDasmrhier 20d5%ed wth
fromone to five independently selected R16; each r is independently an

i nt eger f wom3oRss35; each t is independently an integer fpcamsddigrsd; 10

R5,” R6 and RO are each independently H, (Cl-C6)alkyl, (C3-C8)cycloalkyl,
-C(OR15, -C(S)R15, -(CRaR b)tQ(C 1-C6 al kyl), -(CRaRb)tS(Cl-C6 al kyl),
-(CRaRb) rC(O R75, -(CRaRb)rR1$ or -S02RES; R7 is phenyl, pyridyl, phenyl

Z - or pyridyl-Z1-, wherein the phenyl or pyridyl noiety is optionally
substituted with five endently selected R2; 15 - Z° is -SO2-

or -(CRaRb)"-; v ?%c‘?'ﬂt'g' d%eag%r{l] 'P'g g?rgrto@éoetf’)%froml to 6; R Dis phenyl,
pyridyl, phenyl - ZQBChOPSIWPeWDUVZ?ZNr%erei n the phenyl or pyridyl noiety is .
opti onal | y SUbStI;QUt,ﬁql Hédot @31009&181 dr méSo-i m.ctegemgcgtajd K ect ed R‘ 3; Z2 is

-S( 0O , -0-, Rb

i n((:Ie)ptrandent ly an ’tse'éygp WCF)B{'W" (Ct“ )%yc"“gﬁghv&gg g '| ﬁ@%eﬁ%%l)@(% C@ra‘ki") each

R%:?SI) SR 1%@9933”3513(91 € G- G@@R%p(o)RCSCS-(mFE))RfT o#RY, or COBRY) phenyl,
-(CRaR ) r 0) e %{‘gﬁ) L Y baens %%EEQ RAd i ik hﬁﬂ%é’hdﬁge'}dfn"m

( C1- C8) al kylsee?@RC&) cycl oaI kyl, trifluoromethyl, 25

trifluoronethyl (@bcﬁsasatdeyéndewupeheitégetmmdql moi eties of the f or egoi ng

R15 groups are |ggiepg dgqﬂgg 'inge% FAA E%%Stltut ed with | to 3

substituents |nde en e rom C6 al kyl, Cl-C6 al koxy, am no,
hydr oxy,'%hal o, nB and Y’ gre eadhf indrppasieBtniyl (Carbelatiyi tqat%)cmm&cwoec;@)%ﬁad

vvherel n any -o)RfeciraipEatkiky), -(CRACRSEL-C, aky), JCRYE(O)R®) - BIRFRG R
iCC gnpri si ng a%%’g& %rret y( , L(<:I—I2)m( rr(et hy?mﬂ ’ yt) gH X (hl)ne)%rgﬁp V\%I chis
not substit Ut & \'Nlth hal ogen, SO or 30 SCJZ or attached toaN Oor S

atom optional | yR)isaphenynpysidyl.cohemst-8 oy Psmérﬂti;ﬂ ehereiotherghiehyl nepyjdd ety is

substi t uent oaehagtsast-.uttﬁmmﬁewf%m,de;syaaérﬁlptét&téafwha' o, -ORa, -SRO and
-NROR b,_3. The ggn ,aim2, wherein L is attached to the 2
SERSS or dbate

p05|t|o?t of R a bS|t|on of fornmula 1, wherein Xis C(Re) and
wherein mis 0, wisiisdépendently an integed from 1%o64.  The corrpound of claim 3,

wherein Rl is phgmwy | the
phenyl noiety ofﬂRl% ﬁ@&gﬁ{tﬁgn&fepg uobgf}e’?%zégﬂ {ntheﬁe@' M@iﬁ‘ tyis

i ndependent?%Vma!,‘éP'é'?:‘t'MfdM@ ongto ﬁYﬂ@"ﬂRﬁH‘iﬁNh%ﬁ"tﬁ‘edﬁ aim4, wherein R is
phenyl Z1, wher eZ¥istdie)nb@nytriRY), St -(OykﬁcR?Rt)t,(oqthtaR”éUbStltUt ed with one to

e S SR B AT e = ()Y - 20 Decerte
each k is independently 0 or 1;
each R" is independently H, (C,-Cs)alkyl, (Cs-Calcycloalkyl, -C(O)R™, -C(S)R™,
-{CRR")O(C4-Cs alkyl), -(CR?R®),S(C;-Cs alkyl), -(CR®R®)C(O)R™, -(CR*RY}R " or -SO,R"™:
| each R' is independently H, (C,-Cglalkyl, (Ca-Ce)cycloalkyl, trifiuoromethyl,
) 25 trfluoromethyl(C,-Cs)alkyl, wherein the alkyl, moieties of the foregoing R'™ groups are
independently optionally substituted with 1 to 3 substituents independently selected from C4-Cs

+

atkyl, C4-Cs alkoxy, amino, hydroxy, halo, cyano, nitro, trifluoromethyl and triffiuoromethoxy;
and wherein any of the above “alkyl", “alkenyl” or “alkynyl” moieties comprising a CH,
(methyl}, CH., {methylene), or CH (methine) group which is not substituied with halogen, SO or
30 SO or attached to a N, O or S atom, optionally bears on said methyl, tnethylene or methine
group a substituent selected from the group consisting of halo, ~OR?, -SR® and ~NR*R®.
3. The compound of claim 2, wherein L is attached to the 2 position of R' and to
the 6 position of formula 1, wherein X is C(R®) and wherein mis 0, nis 0, and pis 0 or 1.
- 4, The compound of claim 3, wherein R™ is phenyi atiached at the 3 position of
35 R', wherein the phenyl moiety of R" is optionally substituted with one 1o five independently
selected R™, |
5. The compound of claim 4, wherein R’ is phenyl-Z*, wherein the pheny! moiety
| is oplionally substituted with one to five independently selected | R*, wherein 2’ ‘is
-{CRRY), -.




-83 6. The conpound of claimb5, wherein R4, R5, R6 and RO are each
i ndependently selected fromH, (C, -C6)alkyl, -(CRaR )gQ@8iPe@@mberR)0Y or
-(CRaRb)rR 5 ; wherein each Rte is independently selected from hal o,

hydr oxy, (WX2088)288kyl, nethoxy, (C2-C6)al koxy, (Cl-C6)al kecay(Bol0136§al kyl ,
mono-, di- or tri- halo(C2-C6)al kyl, trifluoronethyl, 5

trifluoronethyl (Cl-C5)al kyl, nono-, di- or tri- hal o(C2-C6)al koxy,
tri.fluoromethyl (CL- C5)al koxy, (Cl-C6)al#ydthio and hydroxy(C, -C6)alkyl;
and wherein each R13 is independently selected from hal o, hydroxy, am no,
cyano, (Cl- C6)al kgl, (mtﬁﬁb@hcﬁ(@ﬂt}fdnm 5w drér Y, R, G2-4n R laked&ath independently

C1- C6) al kox o] b r.tri §:6alkl
. 'EI’I fl uz)romat Ky%‘eﬁr)’% ﬁ)g{aﬂyfc(%% )‘&?h?‘k 'fwohg#]'%‘a * )or %/I’I - halo(C2 10
C6) al koxy, trifl udfrflﬁrﬁé,ftm'll R 1&~@@pg1dmweie¢twr@wa¢ ltyﬁrpku €G1-Celalkyl, methoxy,
. hydr oxy( Cl1- Cﬁt?‘bbﬂlkoxy, @,-@l)gﬁéa@ (ﬁ@ﬁarkyl NROASC( 6 Br ﬁ*r-lﬁéﬁb?éz%_lf{)]‘al&‘]lnﬂu%rdﬁ'\éﬂ{yl

(C -Co)al C ound
claim 6, erlr ”ﬁfoﬁ?\’lfm'%&pctr%@@1 MG a?:'h%rd&' %’alf?@é%s) %‘E)’g’r fiyerogethyife-Coighoxai n
t he phenyl nméEeCyalkdthiRand hydo(C.etidlidylyarsubst i tuted with one R13. 8. The
conpound of claim " ;

CG;rgtl kyl or -(CRSR“?CZ?%%%#R Z'ndlﬁzﬁe‘i)zﬂeql?selﬁ‘{a‘gjcéf)m’?oundh)Bfh klaano (c%vﬁwiéel n
t he carbon d&gF@‘H elalieny] ﬁ?#fer%& zCejalkoxy, (Fﬁcq)ﬂ'@xyws)awnf“i"&hr dit PHi-
wher ei n R3 i balb{CiCa)altryl, dnifiu¢rEibetf,) aiﬂhgrbmamgl(cmmxalkyln Rno-,S direbh\thi- hB(C.The

gﬁgﬁgrgsh‘gf}el)%mt’g‘” &Ftﬂyl%c (CS ’{&J{fc %ﬁ %&}6@% 9* &8 car %odx?am do]
1 Hindol e- BRIE( Q:ﬁr biestR Riais whesgin R ds H1°1(Cseqe d fromthe

'ig r)oup consisting ®f: The compound of clalm 8, wherem R"is pheny! attached at the 3 position of

R e R
3- Chl oro- 1 - net hyl 8-5- [(We-ftofﬂppll"ldcﬂf(?m Hywhﬁﬁlpk?engll-c%@aﬁmsﬂm) Ram HolC«1
H- i ndol ets2- ééamyaérbmkm@(@,cascblkm

[ 2- oxo- | - phenyl - 29(

th
3-Chloro-1-met hyl* pro.ﬁ_le CP%P%/LV‘ gt%ﬁ%\e&n% ']81"31%?‘@'?""2"98%?}8%/"] R ]
H i ndol e- 2 dathsde)l qoafugacainw pheréin &5jsit haib.aamiGreCs Bikyhkandiwheteimi istrethlyl ani de;

a mjglrg I2 met hyImSI [((:1419 cBﬁubédnHQﬁ‘éEﬁ{ bmml .eg z-?oefrgrr(nmgﬂg iea%m A %%&'é'e 20
3-Chloro-| - rPg'FPP&%% fﬁ%&if,’f“ E"i"’MPF‘FﬁhY' W%é’ﬁ?ﬂ%@ﬁ?‘ﬁghyl) ani noj

-1 H i n@l ecatbogami®oxyl i c aC| d [2- (et hyI am no) 2- oxo-| - phenyl et hyi ] am de;
3- Chl or o- 1- net hyly5- [ rgegc c,g, 1fs|e}é9{e9 g%o&gg‘gt}ng%hcar bonyl ) - am no]
O_ -

-1 H-|ndole20arbox enlethyl]amde

5- [ ( Bi phenyl - 2- cdrify P 6%“&( '“@“Qf?ﬂ"ﬁ% b!Ph?f’dl'?TWer’WPFa I1@Jf2’ﬂl95ﬂ‘boxyl iC
d[2- Bbxyli {2 r2edxg! Brig; d

Sl (& peny! 2 ﬁyﬁiawﬁmﬁwwﬂ nuﬁ;mf{w?ﬁ b R e oY

acid [ 2- B ot b Rb o2 e arBonyiliitop Hindofe

| ( IS rg xyP am no-
) oxylic acid [2-oxo-1-phenyl-2- (prop-2-ynylammo)elhyl]amrde.
3-Chloro-1-methyt-5-[(4-trifiuoromethyl-biphenyl-2-carbonyt)-amino}-1H-indole-2-
carboxylic acid [2-(isopropyiamino-2-oxo-1-phenylethyllJamide; _
3-Chloro-1-methyl-5-[(4"-trifluoromethyl-biphenyl-2-carbonyl)-amino}-1H-indole-2-
carboxylic acid [2-oxo-1-phenyl-2-(propylamino)ethyljamide;
30 3-Chiloro-1 -methyl-5-[methy!-(4'-triﬂuoromethyl;biphenyl-Z-carbonyl)-amino]-1 H-indole-
2-carboxylic acid {2-(ethylamino)-2-oxo-1-phenylethyljamide;
3-Chloro-1-methyl-5-[methyl-(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-1H-indole-
2-carboxylic acid [2-(isopropylamino-2-oxo-1-phenylethylJamide;
5-{(Biphenyl-2-carbonyl)-aminoj-3-chloro-1-methyl-1H-indole-2-carboxylic acid [2-oxo-
35  1-phenyl-2-{propylamino)ethyljamide;
' 5-[(Biphenyl-2-carbonyl)-amino]-3-chloro-1-methyl-1H-indole-2-carboxylic acid [2-
(isopropylamino-2-oxo-1-phenylethyljamide; and
4-({Methyi-[({1-methyi-5-[(4-trifluoromethyl-biphenyl-2-carbonyl)-amino}-1 H-mdoie-2-
carbony!}-ammo)—phenyl-acetyl]-ammo} -methyl)-benzoic acid isopropyl ester,



4-((Methyl -[({1-methyl -5-[ (4" -trifluoronethyl-bi phenyl 2- carbonyl ) am no] 1
H i ndol e- 2- carbonyl } - anm no) - phenyl - acet yl ] - anm no) - net hyB)Ddeembei 2008ci d

i sopropyl ester. 28 Decenber 2005 WO 03/002533 PCT/I1B02/01875 -84 12. A
phar maceut i ca¥o eaepsssi ti on which conprises a therapeutical |peragihresisve
anount - of a conpound of any of clains 1-10, or a stereoisoner,
pharmaceutically acceptable salt or hydrate thereof in conbi natl on wt h a
pharmaceuti cal | y-acceptable carrier or dil-aent. 13. A use of a
therapeutical ly effective amount of the conpound of any one of clainms 1-10

L or the ma][\uf acture of a ApAirmadeidar E@ﬁpoﬁ:rcﬂaﬁﬂudﬁgcoﬂﬁm @vﬁh tanerapeaaaa@][uﬁeai,e 14.
process for p ich co 5 orning an

am de |inkage bErﬁ&ﬂféf%%%g&RHBPéﬂQ%(Q{uﬂi ‘P?(Snér aaftere%ﬁ’f'er P ?"%%ﬁﬁ%ﬁtﬂb'%f t he -
fornula C: 10 toppdrls ‘He’ﬁ?fl“%c°ﬁ'ﬁ‘“i"l?t‘é@“e#P’PWWCQ“W@GP‘PPH eaigror divetger from

.obt o 3; pbl S ag integer fAase &'éthe&pedtrbﬂ?r%ﬁ?}d@e amwr@eﬁﬁe aérﬁ;ﬁﬂuﬁd] ofe%@}cn%l(R R§9)
above i s borgle of the j r C
wherein R :Bg H or 1%‘?1%9&@139@&5#&%83 mﬁi‘éar%enn(tjpo{/‘geazp%weg%maﬂa'éigglhdent ly |

sel ected fromhalo, cyano, nitro, azido, am no, hydroxy, (Cl-C6)alkyl,
(C2-Co6) al koxy, net hdﬂy, @(Dlﬂcw)fmn(mv(g@boﬁﬁc)taﬂ kfyformula drich contbrises @irmibg | -
hal o( C2- C6) al kydn.anitfNifnagé Béthan Gbbabdinl of thd touleQie@ret hyl ,

trifluoromethyl (Cl-C5)alkyl. nono-, di- or tri- -~ hal o(CZ (:5)al koxy,
tritluoromethyl (Cl1-C5)al koxy, ( CG) al kyl t fg4q, Rydroxy(ClL 2 0 .C6)al kyl,
(C3-C6) cycl oal kyl (CRaRb)g-, (C2 /C6) al kynyl ,

(C1-Co) al kyl am no-, (Cl- C6)ch NCl Co) al kyI

- (CRaR) 4NRaR14. - C( O Npaf QR?5, - NCR'S,
-NR14C( Q) OR15, -NR 14S{0) R -- s, --
OC(O R1S, -S2NRaR', -S(OIR or-( R)g (0); ; each Ra and Ris

i ndependently H or (Cl-C6)alkyl; .25 each qis igtlependent |y an integer
fromO to 6; each j is |ndependently 0, 1 or 2; 28 Decenber 2005 WO

03/ 002533 PCTI | BOZ/ 7 al o, (Cl C6) al kyl, or nono-, di- or
tri- hal-o(Cl- C8) a|?%‘%%°g'ﬂﬂ°”“d5ﬁf‘ '?El‘aé) al kyl, (C3-CS)cycloal kyl, -C(O) R15,
-C(S) R 5, (CRaRbhO(ClCGaIkyI) - R}, S(CL- C6 al kyl),

-(CRaRb) rC(O R15, -(CR3RD)rRi'S, - 802R1 ) gphenyi, wherein the
phenyl noi ety is optionally substituted one to five independently
5 selected R 6; ‘

wherein
m is an integer from 0 to 5; n is an integer from 0 1o 3; p is an integer from 0 to 3:
. the amido nitrogen atom of -C(O)N(R?)- above is. bonded to the & or 6 position of the
indole;
15 Xis N or C{R%), wherein R°is H or R'"
_‘Rz. R, R", R, R" and R™ are each independently selected from halo, cyano, nitro,
azido, amino, hydroxy, (Cy-Ce)alkyl, (Co-Ce)alkoxy, methoxy, (C,-Cs)atkoxy{C,-Cg)atkyl, mono-,
di- or tri- halo(C,-Ce)alkyl, perfluoro(C,-C,)alkyl, trifiuoromethyi, trifluoromethyl{C,-Cs)alkyl,
_ mono-, di- or tri- halo(Cz-Cs)alkoxy, trifluoromethyl(C,-Cs)alkoxy, (C,-Ca)alkylthio. hydroxy(C;-
20 Cglalkyl, (Cs-Co)oycloalky{CRR");-, (CColalkenyl, (Co-Cealkynyl, (Ci-Clalkylamino-, {Cy-
. Ce)dialkylamino, amino(C,-Cg)alkyl-, -(CR’R®),NR’R™, -C{OINR®RY, —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‘S -
OC(O)R", -SO,NR°R", 3(0),R‘5 or {CR°R"),S(O)R";
each R® and R" is independently H or (C,-Ce)alkyl;
25 7 each q is independently an integer from 0 o 6; each j is independentiy 0, 1 or 2;




W

each r is i ndependently an integer from2 to 5; each t is independently an

integer froml to 6; R5, R6 and RO are each independent 2§ DdcenGér Z0Bpal kyl ,
(C3-C8)cycloal kyl, -C(OR75, -C(S)R75, -(CRaRb)10(C1-C6 al kyl),

- (CRaRb} 1§ ¢dabiBsal kyl ), -(CR'RO)rQ(QR S, -(CRaRb), Ri5 opcrABozdRR15; R
i s phenyl, pyridyl, phenyl-Z'- or pyridyl-Z -, wherein' the phenyl or
pyridyl noiety is optionally substituted with one to five independently

-selected Rig; Z' is -S2- or -(CRaRbL-;.ag.is i ndependently an integer from

1to 6; 15 R0 is phenyl, pyridyl, phenyl-2Z2- or pyridyl Z2-, wherein the

phenyl or pyridyl Rngll_?théiéé’ (%%gvo&q@%) au&g hg,u(tced one to five

i ndependently sel egt ed

- or- (O k(CRaRb), w('E)) s (FErERBYRIY. \A‘Par%s)qy erﬁi@?ﬁ?yc@sﬁ n‘ﬁ%’é@r)@(P@rﬁp elkyh 6:

each k.is i nctmfah KR0ECy iy (ERRfCEREh RERRER T degmprifent | YCRER®)-phenyl,

L )L e A A9 o i L O, ol 0 ey o

each R15%5 |s Sleh!@'éﬁé?ndently H, (Cl-C6)al kyl, (C3-C6)cycloal kyl,
trifluoromethyl, etarshﬂswaéwmémyér(.ﬁégmalzws - ea¥ias i?nb@pénb&tl?'ak}ﬂta eFRdRt 1 es
of the foreqq Eg R15 groups are independently optionally substltut ed with
1 to 3 subst'i'tdents |ndependently selected fromCl-C6 25 alkyl, Cl1-C6
al koxy, am no, hﬁfr BXgnd Ra ks, eacly independsintly o, (Grilaliyio (@e@x)dygibaliyd-C(O)R™,
trifluoromet WRVY,'@%@M%@@)&B "RYSE, 2D ANA), ﬁd‘&“),c(oﬁ"*?(&w’fz"gﬁﬁ

"al kynyl" noi e |,‘_.es conprising a 8‘ thyl); (et hyl éne)
(et hi né9 gr which is not substituted with hal ogen, SO or SQ2, or

attached to a N. RO isoshefyl,giyadyl, plagpiti 2 Iphridykizla mberein tse plebnipiedrfpytidyl meie{wé ene or

r@t hi ne QHBHQIyss@%detdg‘gtﬂBnegg t@e%a%ﬂerfd[arﬁl?s&%ﬁ?ﬁﬁ up consi sting of halo,

-ORO, --SRO IS se roma (i) a carboxylic acid
or salt thereof Flﬁs)'s%“a&ciﬁﬁd\ted formof the carboxylic acid or (iii) an

al dehyde. 15. Theisutdpetentylan ihkegb:moinéh toeherein the group Lc is prepar ed by
Wb 091 530333 - BoRrenpomil pRETHE e Pk Wikl AEb i S PR e 7o
prepar ed byoniiopaiiy sehsttulgr Mﬂnomwﬁneu@eeenﬂ@wmwtedﬁ am de |inkage between a
conpound of the g rgibg, £-;-(CRERY)ANG -@)FORROUDY(GerRNe fornula 81:
w is independently an integer from 1 to 6;
each k is independently 0 or 1;
20 each R" is independently H, (C;-Csalkyl, (Cs-Cs)cycloalkyl, -C(O)R'®, -C(S)RY,
: -(CR®R®){O(C;-C; alkyl), (CRR®\S(C4-Cy alkyl), (CR’R"),C(O)R", -(CR*R®)R"™ or -SO,R™:
each R' is independently H, (Ci-Celalkyl, (Ca-Cs)cycloalkyl, trifiuoromethyl,
tﬂﬂuoromethyl(C1-Cs)aIkyl. wherein the alkyl, moieties of the foregoing R' groups are
independently optionally substituted with 1 to 3 substituents independently selected from C,-Cg
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 (jii) an aldehyde.

15. The process of claim 14, wherein the group L® is prepared by hydrolysis of a
compound of formula AB1-e:



81; wherein ICis a carboxylic acid and L.e is a carboxylic acid
(C4-Co6)al kyl ester. Lc g ' - 28 December 2005

WO 03/002533 PCT/IB02/01876

-86-

wherein the compound of formula AB1-e is prepared by a process which comprises forming

an amide linkage between a compound of the formula A :

A,
5
) 2 4
— R R
y
N
HN L B,
l, %
R 3
R

wherein L° is a carboxylic acid and L® is a carboxylic acid (C,-Ce)alkyl ester.

W





