WD 2004/ 106304 PCT/ US2004/ 016706 CASPASE | NHI BI TORS
AND USES THEREOF Field of the Invention [0001] This

w0 pwenodden is in the field of medicinal chen BCT/YSENH016706
rel ates to conpounds, and pharmaceutical conpositions
thereof, that inhibit caspases that nediate cel
apoptosis and inflanmmation. The invention also 5
"relates to processes for preparing these conpounds.
The invention further relates.to nethods of using the
conmpounds and pharmaceuti cal conpositions of this
invention to treat di seases where caspase activity is
i mplicated. 10 Background of the Invention 0002]
Apoptosis, or programred cell death, is a principa
mechani sm by whi ch organi sns el i m nate unwant ed
cells. The deregul ation of apoptosis, either excessive
apoptosis or the failure to undergo it, has been 15
inmplicated in a nunber of diseases such as cancer
acute inflammtory and autoi nmune di sorders, ischemc
di seases and certai n neurodegenerative disorders (see
generally Science, 1998, 281, 1283-1312; Ellis et
al., Ann. Rev. Cell. Biol., 1991, 7, 663). 20 [0003]
Caspases are a FABPRSE INEORITERASANY dIEHas SHEBRY mes
that are key nmediators in the signaling pathways for
apoptosis and cell disasseably {dhofpReri¥, Chem
Biol., 1998, 5, R97-R103). These signalTng pat hways
vary WO 2004/106304 PCT/ US2004/ 016706 -2 dependi ng on
cel | k0P8dland Berisninventpon af| impdp ddiedd Egtm@fsmal
apPeYn hiQ <€ PPV LGS Al 12 <C BTSSR, O nBAL A¥BYaceutical
| eading to proteol ysis of key proteins. Caspases are
i nvolopagoisptbond thrresiff ethar phaeltofcaskasss giat mpdgate

pat hvay jand furt her, ypstreamats dd s irfiet Latbep: od e so

5 ‘relates to processes for preparing these compounds. The

invention further relates .to methods of using the
compounds and pharmaceutical compositions of this
invention to treat diseases where caspase activity is

implicated.
10 Background of the Invention

0002] Apoptosis, or programmed cell death, is a
principal mechanism by which organisms eliminate unwanted
cells. The deregulation of apoptosis, either excessive
apoptosis or the failure to undergo it, has been

15 implicated in a number of diseases such as cancer, acgte
inflammatory and autoimmune disorders, ischemic diseases
and certain neurodegenerative disorders (see generally
Science, 1998, 281, 1283-1312; Ellis et al., Ann. Rev.
Ccell. Biol., 1991, 7, 663).

20 [0003] Caspases are a family of cysteine protease
enzymes that are key mediators in the signaling pathways
for apoptosis and cell disassembly (Thornberry, Chem.
Biol., 1998, 5, R97-R103). These signaling pathways vary



upstream caspases involved in initiation events becone

activated and in turn activate other caspases that are
wopoalivadd i n the | ater phases of apoptosis. [ ORPOBS2004/016706

Caspase-1, the first identified caspase, is 10 also

known as interleukin converting enzynme or "ICE. "

Caspase-1 converts R' precursor interleukin-1(3 (

plL-1 ) to the pro-inflammatory active form by

speci fic cl eavage of plL-1(3 between Asp-116 and

Al a-117. Besi des caspase-1 there are al so el even

ot her known human caspases, all of 15 which cl eave

SpeClééﬁéﬂdlﬁgaéna§é¥ﬂtdﬂper§ﬁﬁd§€§muﬂ3§“/b Eealﬁlgﬁb osis
observed to have stringent requirenent’s for at fﬁ
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aspaﬂﬁvplﬁéélH%ééﬁaﬂabérhpb@3$$uUh@pbpandlé on t he
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a sequence of Asp-Q group,
LtAcl gdes 8@@ﬁ@§§8J&Weglegkamdquwenuﬂngrahawwanyranmmn

Lo GreParSrb ol PReRnEhcn o FRRAET 0P of BT 1% €0

to pre reS|

chai rltﬁespﬁh st Malriatergndot Swe | MQmatloyPapbti B9 41 Wage of
2004/ 106304 PCT/ US2004/ 016706 -3 [0006] The caspases
have Pals 6P perlivasrodsedl e condlirg - 113 - t hBesides ceispede-1

frgg?h@Be JHﬁﬁﬁj%é%l%Ugéagﬁﬂé% 1GRR ﬁhﬁaﬁfcgﬂﬁp Sesa&l of
i whlch cleave specifically at aspartyl residues. They are

also observed to have stringent requirements for at least
four amino acid residues on the N-terminal side of the
c¢leavage site.
[0005] The caspases have been classified into three

20 groups depending on the amino acid sequence that is
preferred or primarily recognized. The group of
caspases, which includes caspases 1, 4, 5 and 13, £ave
been shown to prefer hydrophobic aromatic amino acids at
position 4 on the N-terminal side of the cleavage site.

25 Another group which includes éaspases 2, 3 and 7,
recognize aspartyl residues at both positions 1 and 4 on
the N-~terminal side of the cleavage site, and preferably
a sequence of Asp-Glu-X-Asp. A third group, which
includes caspases 6, 8, 9 and 10, tolerate many amino

30 acids in the primary recognition sequence, but seem to
prefer residues with branched, aliphatic side chains such

as valine and leucine at position 4.



caspases have been shown to be involved in pro 5

i nfl ammat ory cyt oki ne processing and therefore play an
wo ppanoamt role in inflammati on. Caspase-1, thrCTDS1004/016706

studi ed enzyne of this class, activates the IL-1P

precursor by proteolytic cleavage. This enzyne

therefore plays a key role in the inflamatory

response. Caspase-1 10 is also involved in the

processing of interferon-7 inducing factor (13 F,

al so known as |L-18) which sti3mul ates the production

of interferon ganma, a key i nmmunoregul ator that

nodut@doey ant irgencRseseiy alavenaldo &dd @Guipkat keBoddithg

cell adhesion. 15 [0007] The remai ni ng caspases . nmake

up tHR Heden@ezRalvedi Fddoran FrestimteseoEaRy Mes

are nLeMy ale chgpasdanceIior)t he, i ntgacealsl ul anese
signaling pathways |eading to apopt05|s One

subfca?ﬁlq’%ﬁe@oﬁ‘él‘@t Beg FHRyT &Rz PReSITRNGL dd PHO-

isni t 4.1 AEha8¥ePt syvtokihe QEEQEh& 203 RaAdP@Yre play an
|nclud|n%:transduct|on 0 %nals fromthe plasna

rrererfT%i?fé-’ aﬂ?&wﬁeﬂg o 1H SrEapiant | yCITRARId . the most
th
casp egx]zylt%’{ﬁaé‘g %rPlC s Hesat g&ﬁ&‘%feasmt'ﬁé

consi |ng e ef tor capsases 6 and
[ nv@r/@dmsmrt by pfobadlxdownsileeaave! editaige eel\ZEmEStlld!ﬂaEtfore

resul in th% 25 igstqu}lc %ﬁ%%m and Qp%%h oé 1
);YapO[]Jct Yo in r re ja) a ase

cel I® Si'S. spases invo e e upstr eanm

19 gnad drsnsenotien :Llﬁcﬁﬂé/@Ir@cbhglﬂ@%tlrrﬂ:ﬁﬁf@@SﬁaﬁeS,
whi ch then di sable DNA repair_nechani sns, fra%nent

DNA, TRFUGH%t F8ctRE EEFIF - a}tsesi!sem@?o%ﬁ At 148 ngPE gl
fraQMulta!%%sCth pBd BR8] Knewtedge of dob@afl OdNkey

amno acid s%guence primarily recogni zed by the
caspHEBER I HEEAT Ut tpd Fﬁna%5§$§éémﬁﬁﬁPEPFb?% T-

Revegsi bl g diebrapgpirde-N0 206046106304

PCT/ US2004/ 016706 -4 inhi bitors have been prepared
]ﬁhviFﬁPQWde Stpagta?@alnlng cagpases make up the second and

CH3C{ RA Lnd 2341 [ P - CHitRILCHGE e where 2 deatP41

repr esent -
importance in the intracellular signaling pathways

leading to apoptosis. One subfamily consists of the
enzymes involved in initiating events in the apoptotic

20 pathway, including transduction of signals from the
plasma membrane. Members of this subfamily include
caspases-2, 8, 9 and 10. The other subfamily, consisting
of the effector capsases 3, 6 and 7, are involved in the
final downstream cleavage events that result in the

25 systeﬁatic breakdown and death of the cell by apoptosis.
Caspases involved in the upstream signal transduction
activate the downstream caspases, which then disable DNA
repair mechanisms, fragment DNA, dismantle the cell
cytoskeleton and finally fragment the cell.

30 [0008] Knowledge of the four amino acid sequence
primarily recognized by the caspases has been used to

design caspase inhibitors. Reversible tetrapeptide



an optimal am no acid recognition sequence and Ris an
al dehyde, nitrile or ketone capable of binding to the
WG 2@adpase cystei ne sul fhydryl. Rano and Thor nPE€F/I§2004/016706
Chem Biol. 4, 149-155 (1997); Malli, et al.
Bi oorg, Med. Chem Lett. 3, 2689-2692 (1993);
Ni chol son et al., Nature 376, 37-43 (1995).
Irreversible inhibitors based on the anal ogous
tetrapeptide recognition sequence have been. 10
prepared where R is an acyl oxyrfet hyl ket one
-COCH2OCOR'. R is exenplified by an optionally

substifadRhenyk bsaehapa<b- dhehherahenzovl-exyeand

where Ris COCH2X where X is a |eaving group such as

F or CEICO-TREY nbB? tyl Rl -4H.(R) CBIGLHeet? ¥ B30 §g3yepresent
( 19941)&0;’{%&%& Qhidh. acia MbogERefbn doqdhced®39R%1is an
(19941. 0009] The_utility of caspase inhibitors to

t r ea®leehxAg i @dyrdteneimiitons greehse of figyling to the

a5SOEA AL Whihede SWCARARSII.N GBHLUL BROPIRSKS, NaSen.
been denonstrated using peptidic caspase inhibitors.
For Bkehplée, L49-265r éjd%ﬁi) modélld ica8part i AHidsEor ¥ed.

have-hggn Ahawn 3t 0268eduee | Rbaret iz, BNgh IRNERI L Nature
cardi omyocyte apoptosis after nyocardial infarction,
to r2ttced1¥si daVel unelEnryersdbi el dgithal tyef eped on the

resulti NSy OMILERKSr 1 4O FRUUEE 11 BASLaLIHIPHGe been.
apoptosi s and neurological deficit in 25 traumatic

Yt ai preépgugd whegehB &% fastdoyd oppmerbatkeigpnd (riCRCHaPRIOR ' -
liveg.dest ' . to 1 UL Vi vl t

endok ox s ShaEp RSNty (4 IRIOKERLY Hiba Seu Bl Bhomy

( 1998ych FErftlr2e$ €t chl orolergmyvdiorsl apflodeerd G ign§OCHX where

Met abol i . 23 9 : ng..etq al . in. .30
Inveg& é séfoll%a%fgézéfi‘g%siq‘?)hvgkgﬁl o (té%' alrl.‘lfo]fj"l Hetf 20l
Neur Bée¢lesneies try7 33741%34 10991L) 'RBatiquelz ak. .all Meg. Chem.

Fea 975 5%g8% 18888 > 2004/ 106304 PCT/ US2004] 016706

-5 [0009] The utility of caspase inhibitors to treat a
variety of mammalian disease states associated with an
increase in cellular apoptogis has been demonstrated
using peptidic caspase inhibitors. For example, in

20 rodent models caspase inhibitors have been shown to
reduce infarct size and inhibit cardiomyocyte apoptosis
after myocardial infarction, to reduce lesion volume and
neurological deficit resulting from stroke, to reduce
post-traumatic apoptosis and neurological deficit in

25 traumatic brain injury, to be effective in treating
fulminant liver destruction, and to improved survival
after endotoxic shock. Yaoita et al., Circulation, 97,
276 (1998); Endres et al., J Cerebral Blood Flow and
Metabolism, 18, 238, (1998); Cheng et al., J. Clin.

30 Invest., 101, 1992 (1998); Yakovlev et al., J
Neuroscience, 17, 7415 (1997); Rodriguez et al., J. Exp.
Med., 184, 2067 (1996); Grobmyer et al., Mol. Med., 5,

585 (1999).



[0010] In general, the peptidic inhibitors described

above are very potent against sone of the caspase
wenmyeso4 However, this potency has not al waysP@EER2004/016706

reflected in cellular nodels of apoptosis. In addition

5 peptide inhibitors are typically characterized by

undesi rabl e pharmacol ogi cal properties such as poor

oral absorption, poor stability and rapid netabolism

Pl att ner and Norbeck, in Drug Di scovery Technol ogi es,

G ark and Myos, Eds. (Ellis Hotswod, Chichester,

Engl and, 10 1990). [0011] Recogni zing the need to

i npr oy, f e %aBg,H%ﬁ%lﬁ'gi% PRIRRAELT £5h Hiddi® described

peptidi'c ‘caspase itors, peptidom netic
i nhi bbtoe stmwerbeentewpaEdaddst Appagsf Hresaspase

i nhibitors wh P, ' ' s DEERs b
replg%éﬁm%?'d2#%@%??0egh%¥E%$§%%k285$i%%%;2-02@% gﬁa ,
5- anrappyetard dimncélonksr hedelse@f peporeels ( UIG. addition

VD SSFEENE BRmRre hop G et

Chemin38s 12488 pheifeedlodintasc repalrtish ovtgr akegoor oral
Chem  Lett..7, 2181, 997).; ; Alo1iBi0r 9.

Ved. SBARRRE18tt PP i§%9§£1%{§g§§?ggkgd§%ﬁ Die to t he

i nhepaattpeobeimioabethe pepbiw disicabiebit Begnalogies:
continues to a need f I nmlec nonpepthdeand,
caspgggrﬁnﬁ?%ﬁg%?g ?ﬁgf g%%f%%ﬁg%t, I g%g%?e, and §an
penetipabe. menbranes to provide effective inhibition

oxt r ARG usertreoh L B g Pha afor Bhen T ok

di seasasmavbes® s paspeeniysest. pltey vaptbflec BPase

2004100308 TSI UEI00 Sy K0 B0, -epoxeea

conpowpdget thesdnulimhibitors where the P3 amino acid has

15 been replaced by derivatives of 3-aminopyridin-2-ones and
5-aminopyrimidin-4-ones have been reported (U.S. Patent
5,756,466 (Bemis et al.); PCT Publication No. WO 95/35308
(Bemis et al.); Dolle et al. J. Med. Chem. 39, 2438, ‘
(1996); Golec et al. Bioorg. Med. Chem. Lett. 7, 2181,

20 (1997); Semple et al, Biorg. Med. Chem. Lett. 7, 1337,
(1997)) .
[0012] Due to the inherent problems of the peptidic
inhibitors, there continues to be a need for small
molecule, nonpeptide caspase inhibitors that are potent,

25 stable, and penetrate membranes to provide effective
inhibition of apoptosis in vivo. Such compounds would be

extremely useful in treating the aforementioned diseases

where caspase enzymes play a role.



R2 R4 ORNNNR H13 HO 51 wherein: Rl, RR , R3,
R4 , and R5 are as defined herein. [0014] The present

WO pwenvd3en al so provides pharmaceutical conmpoBCT/USIN84/016706
conprising a conmpound of formula I and nmet hods using
such compounds and 10 conpositions for treating
caspase- nedi at ed di seases. The present invention also
provi des processes for preparing the conpounds of
formula |I. Detail ed Description of the Invention
[ 0015] The present invention préovi des a conmpound of
15 fornula l: R RA& RNpRS NN H3HOI

wher ei n: i's REC( Qummald A OF- th86§9<2€nt1%§1oc( 0)
(R6)2 (? 20 (R6) (H), NC -, RoC (
’\&3 2NCTP9) p{le%@t “invy )-"OPH?ICNG‘%% acceéy)oun&o?f
RGOCE&ggujg(fm -, Ris hydrogen -CF3, halo, -OR7,
-NO2, -OCF3, -CN, or R8; R3 i s hydrogen or

(Ad-C)-aliphatic-; R4 is REOOH or -COORS; 25 R5 is
-CH2F or -CH2O 2, 3,5, 6-tetnafl uorophenyIR4 WO
2004/ 106304 PCT/ US2004/ 0 -TOR6
(C1-C12) - allphatlc‘?KC3 10)thcI aI| hatl
SN
H
5 I

wherein: R!, R?, R’, R*, and R® are as defined herein.
[0014] The present invention also provides
pharmaceutical compositions comprising a compound of
formula I and methods using such compounds and

10 compositionsg for treating caspase-mediated diseases. The
present invention also provides processes for preparing
the compounds of formula I.

Detailed Description of the Invention

[0015] The present invention provides a compound of

15 formula I:

R2
4
N 9
R N RS
H O RS H o
I
wherein:

R' is RSC(0)-, HC(O)-, RS0,-, RPOC(0)-, (R®),NC(0)-,

20 (R®) (H)NC(0)-, RPc(0)C(0)-, R®-, (R®),NC(0)C(O)~
(R®) (H)NC (0)C(0)~, or RPOC(0)C(O)-
R? is hydrogen, -CF;, halo, -OR’, -NO,, -OCFs;, -CN, or R%;
R?® is hydrogen or (Cl-C4)-aliphatic-;
R* is -COOH or -COOR?;
25 R® is -CH,F or -CH,0-2,3,5,6-tetrafluorophenyl;



Cl10)-aryl -, (C3-C10)-heterocyclyl-, (C5-C10)-

heteroaryl -, (C3-Cl10)-cycloaliphatic-(Cl-Cl2)-

wa@bkiophedsnc-, (C6-Cl0)-aryl-(Cl-C12)-aliphati c-PCT/0S2084/016706

C10) - het erocycl yl - (C1-C12)-al i phatic-, (C5-C10)-

het eroaryl (Cl-Cl12)-al i phatic-, or two R6 groups bound

to the sane atomformtogether with that atoma 3- to

10- nenbered aronmatic or nonaromatic ring; wherein the

ring is optionally fused to a (C6-Cl0)aryl, (C5 10

C10) heteroaryl, (C3-Cl10)cycloatkyl, or a (C3-

Cl10) heterocyclyl; wherein up to 3 aliphatic carbon

at ong® MRy ( b@ tﬁ@i aﬁqq;rﬁstla gR@B‘PCﬁ(ﬁ)'—%@*CQ@afLE@H&@m-N, (C6-

N(R), S, IS substituted

with uﬁlpb ﬁrié]ubfst(ict3u§ﬁ9§ hﬁ%%‘iféﬁ’d@ﬁ(tll‘y $ePect®d from

15 R, Bet@rb@iﬁgﬁn czOBZm = R QNGRARZ i o= N cr N,

-CF3, -OCF3 t hi oxo, =NR 7, =N(OR

1 2- netaﬂrypﬁﬁ%m orxy CG-fléié@ﬁyléﬁélm%%y almwgﬂz: - 9R7 -

0 PORR oo R4 g(lRU:%cuﬁﬂéﬁéhat%O) R{e5-c10) -
OR7 - )N(R7) 2, .20 -C (0)
tgyoarxgkg% ~CRz) a@;@@gtxng othWQ»Rcﬂaroupénbound

((» R7to ek QMR 2m £000) égﬂé% w1€ﬁsiﬂggw3é6m a 3- to

(CH2) 0-2NHC (0) R7, -N(R7)

-N(R7) N@F@?@@)@ﬁrmﬁmﬂ N(R?fyr&;mﬁr)lz ringy Rv?)es@zw the

N (R7)5 5090 (500: o W ROLEEOIERY N@B@;gg

-N(R7) C(S R? (R?)C( (R? 7)C(S N( 7)2 %35

lCN( Cmﬁﬂ@meterwnmim RE3-C LNH} Kyt oC(®) NP@R?) R7,

- —NOBKbRKete]_QE’ Qigly(lm%hgrelf(@ (%) %hﬁﬁ’égc (%o%

or - groups together wth

at ons ﬁ@omﬁl@WtbfeyTePéﬁée@obﬂdaprasglet:bed from O Nr

10- mermiyaped a1 OFR! I OlsoN0 30 AORA £ 1iNGuBAVE AgLip

to 3 heteroatons |ndependent y selected from

0, S, SdthowrprSaR, 6 whdssiguenes rirrﬂqun@e%woﬁ%lwted from
fased 0 a (C6-Cl0)aryl, (C5- C10)heteroaryl,

C3-C10)cycl oal kyl, or a (C3 WD 2004/ 106304

PCT/ US200%/i341 62069en, -OR’, -OC(O)N(R')z, -NOz, -CN, -CFj,

~QOCF3, -R7, oxo, thioxo, =NR’, =N(OR), 1, 2-methylenedioxy,
1,2-ethylenedioxy, -N(R’);, ~SR’, -SOR’, -SO;R’, -SO.N(R)gz,
—SO3R7,‘ ~C(0)R", -C(0)C{O)R?, ~-C(0)C(O)OR’, -C(O)C(O)N(R"),,
20 -C(O)CH,C(0)R’, -C(S)R7, -C(S)OR’, -C(O)OR’, -OC(Q)R’,
~C(O)N(R")3, -OC(O)N(R")2, -C(S)N(R")z, -(CHz),-zNHC(O)R’,
-N(R")N(R7)cor?, -N(R7)N(R7)C(0)OR’, -N(R7)N(R7)CON(R"),,
-N(R7) SO,R7, -N(R7)S0;N(R"),, -N(R7)C(0)OR’, -N(R’)C(O)R’,
Yc(S)R', -N(R")C(O)N(R")2, -N(R7)C(S)N(R"),,
N(COR?)COR’, -N(OR’)R’, -C(=NH)N(R’)2, -C(O)N(OR’)R’
=NOR7)R’7, -OP(0) (OR"),, -P(0) (R"),, -P(0) (OR"),, or
0) (H) (OR") ;
two R’ groups together with the atoms to which they

N(R
25 N (
o
P

are bound form a 3- to l0-membered aromatic or non-

30 aromatic ring having up to 3 hetercatoms independently
selected from N, N(R), O, S, SO, or SO, wherein the ring
is optionally fused to a (C6-Cl0)aryl, (C5-
Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or a (C3-



-8 C10) heterocyclyl, and wherein any ring has up to 3
substituents selected i ndependently fromJ2; or each
w®RZooua0d3plependent |y sel ected from  hydr ogen-PCBHUS2004/016706

(Cl-Cl12)-aliphatic-, (C3-C10)-cycloaliphatic-,
(C3-C10) - cycl oal i phati c-(C1-C12)-al i phatic-,
(C6-C10)-aryl-, (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 10
(C3-C10) - het erocycl yl -,
(C6- C10) - het erocycl yl - (C1-Cl12)al i phati c-,
(C5-C10) - heteroaryl -, or -8~
(C5-C10) - heteroaryl - (C1-C12)-aliphatic-; wherein R7
h 1
e SR e et o3,
- CN, sumtu@@ﬁsselewe mep@ﬁﬂ@;eély—w T2 NORE
1, 2- net hyl eneeioxy, idy en%%ﬁﬂ%@é’ié@%d £NORY) 2, -SR7,
-SOR 7, -S02R7, -S02N(R7 03R7 C(OR7, -C(0) C
(O R7, -C (O)hYGree?nom 20 -C(0) C(O N(R7) 2,

-0 ) CH2C( 0) R7 1= S48 Rls s ElRT,- A9 O,

-OC(OR7, -C(O)N(R7)2 &(O)N Ife7)2 -C(S)N(R7) 2,

- (CH2) 0_2NHC( C())CIQTCJLON(%NBWL FC-,
-N(R7) N( R7 R7)2. Rk -~
NCRT) SOOM RN S R RITOLD) G RO RY) SO T 3 eore
-N(R7) C(S) R7, {CRERIPCOIN(RT7) 2, -N(R7) C(S)N(R7) 2,
- N( COR7) COR?,

ch) N( )(R?) Ry, Wfﬁ%%lﬁ%f %é@@- ‘PO
IR7)2, -P(0) (CGRZ)2)-lepteR@clyH)y,(OR7); and R8 is ,
Cl-Cl2)-ali 0 _30
(L, L2 ol Pl o B RSB 0Tl D504 i
het eroaryl -, ((€3-C10) =kydwativdhat pe- (Cl- C12) -

ali phati c-, @%%%; A A o Gyt ki PRatd Gma i &3,
wherein R’ has up to 3 substituents selected independently
15 from J,; and
J, is halogen, -OR’, -OC(O)N(R’),, -NO;, -CN, -CF3;, -OCF3,
-R’, oxo, thioxo, =NR’, =NOR’, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R’);, -SR’, -SOR’, -SO.R’, -SO.N(R')2,
-80sR’, -C(0)R7, -C(0)C(0)R’7, -C{0)C(0)OR’,

20 ~C(0)C(O)N(R7),, -C(O)CH,C(0)R7, -C(S)R’, -C(S)OR’,
~C(0)OR’7, -0C(O)R7, -C(O)N(R")z, -OC(O)N(R")2,
—-C(S)N(R")3, -(CH)0-2NHC(O)R’, -N(R")N(R’)COR’,

~N(R")N(R7)C(0)OR7, -N(R")N(R7)CON(R");, -N(R’)SO;R,
-N(R7)S0,N(R7),, -N(R")C(0O)OR’, -N(R’)C(O)R’,

25 -N(R7)C(8)R?, -N(R7)C(O)N(R7),, -N(R7)C(S)N(R),,
-N(COR’)COR’, -N(OR7)R7, -CN, -C(=NH)N(R"),,
-C(0)N(0R")R?, -C(=NOR7)R7, -OP(0) (OR7),, -P(0) (R7)a,
-P(0) (OR7),, or -P(0) (H) (OR7); and

R® is (C1-C12)-aliphatic- (C3-C1l0)-cycloaliphatic-, (C6-

30 C10)-aryl-, (C3-C10)-heterocyclyl-, (C5-C10)-~-
heteroaryl-, (C3-Cl0)-cycloaliphatic-(C1l-C12)-
aliphatic-, (C6-Cl0)-aryl-(Cl-Cl2)-aliphatic-, (C3-
C10)-heterocyclyl-(Cl-Cl2)-aliphatic-, or (C5-Cl0)-



C10) - het erocycl yl - (C1-C12)-al i phatic-, or (C5-Cl0) WO
2004/ 106304 PCT/ US2004/ 016706 -9

whedognosnyl (Cl-C 2)-al i phatic-, wherein up to BCT/US2004/016706
al i phatic carbon atons may be replaced with a group
selected from0O, N, N(R), S, SO and SO2; and wherein
R8 is optionally substituted with up to 6 substituents
5 i ndependently selected fromR [0016] The present
i nvention also provides a conmpound of fornula |I: R2
RA' R~ NR5 NN HOR3HO -20 wherein: RL is R6C
(0) -, R6S02-, RGOC (O -, (RB) 2NC (O -, R6C (O C

(O -, h&@ema{r@?(c@@lﬁga%ghg)ti‘cu %h%% Q?pgﬁg) 3

is hydro

R8; @Wﬁéﬁb@@ F@mCTApvabephaplased 16 tRAa group
CCI]—| 0T LS - BR % 0"
- CH20 2, 3 5. 6-tetraf uor oC._I%(ZnyI S:RE0 ¢20d S02; and wherein

(C1- C1213 aisi sh‘aw@all(&c@u@s@tuyedoaiukphm ito- 6 $@Whstituents
Ct0) - ar 10) (C5-C10) -

hgter oa%%de{péngéngé ?g I [ ﬁﬁaﬁl c-(Cl-C12) 20

al i phi#0iiéd, (C%hQHRDe&§ﬂVIl@fﬁntmgb-&ﬂSOpDaDV¢des(aIbompound
C10) -Jreteerpeys! y) - (CL-C12) -al i phatic-, (C5-Cl0)-

het er oar yl (Cl Cl2)-aliphatic-, or two R6 groups bound

to the sane atomformtogetFla?er wth that atoma 3- to

10- mrenbered aromatic or non rorratlc rlng sWherein the

25 ring is optionally fus aryl (Co-

C10) heteroaryl, (C3- QlO) cIo kyI or a

C10) het erocycl yI 8 car bon
I

10 wherein:

R' is R°C(0)-, R®S0;-, R0OC(0)-, (R®),NC(0)-, RSC(0)C(0)-
R°-, (R®),NC(0)C(0)-, or R®OC(0)C(0)-;

R? is hydrogen, -CF3;, halo, -OR’, -NO,, ~OCF;, -CN, or R%;

R?® is hydrogen or (Cl-C4)-aliphatic-;

15 R*® is -COOH or -COOR®;

R® is -CH,F or -CH;0~-2,3,5, 6~tetrafluorophenyl;

R® is (Cl-Cl2)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
Cl0)-aryl-, (C3-C1l0)-heterocyclyl-, (C5-C10)-
heteroaryl-, (C3-Cl0)-cycloaliphatic-(C1-C12)-

20 aliphatic-, (C6-Cl1l0)-aryl-(Cl-Cl1l2)-aliphatic-, (C3-
Cl0)-heterocyclyl-(Cl-Cl2)-aliphatic-, (C5-C10)-
heterocaryl (C1-Cl2)-aliphatic-, or two R® groups bound
to the same atom form together with that atom a 3- to
10-membered aromatic or nonaromatic ring; wherein the

25 ring is optionally fused to a (C6-Cl0)aryl, (C5-
Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl; wherein up to 3 aliphatic carbon
atoms may be replaced by a group selected from O, N(H),
N(R), S, SO, and SO0;; and wherein R® is substituted



atons may be replaced by a group selected fromO,
N(H, NR, S SO and SO2; and wherein R6 is

wa@ adpsiiodsst ed WO 2004/ 106304 PCT/ US2004/ 016706 PEOS2404/616706
up to 6 substituents independently selected from R R
i s halogen, -OR7, -OC(ON(R7)2, -NO2, -CN, -CF3,
-OCF3, -R7, oxo, thioxo, 1,2-nethylenedioxy, 1,2 5
et hyl enedi oxy, -N(R7)2, -SR7, -SORT, -S02R7,
-S02N(R7) 2, -SO03R7, -C(OR7, -C(0)C(0)R7,
-C(0)CH2C(0)R7, -C(S)R7, -C(BIOR7, -0OC(O RY,
-C(ONR7)2, -OC(ONR7)2, -C(S)N(R7)2, - (CH2)
0_2NHCyf8h . to N ROGNERENERY , i ndlRARMGRTY GO)RBa £hom
(R7) N (R7) CON (R7) 2, -N (R7) SO02R7 , -N(R7) SO02N
(R7) 2Ri10 - N(R7)C(O)(P7 -N(R7) C(0) R7, -N(R7)C(S)R7,
- NCRT) O 63 NeRfhdogen NCRAOC SYM ORI ) N(@@??) GERY,~CF,

(CR?% g:(-Nl—ﬁqN R7) 2, @) R7 C( NCR?) R7,

-op(csy R:OR7R2, 95 OF L RAY 21 Zwme(t&ly BRI dr 2P (0)

( R7_ s 1g@get hghrWi t a ,
il chothEy 15 A e bound forgra Q?RtoJ%S?‘-“E Sreg v

ar orra%CP?é’\ or~AEN-R ar oFER N & Or)ang Hald igltpCtD 3 -C(SIR

het et@g%qggrl ng@WeanYO)§@i7€y9t &de(foqm M), —E!'((B)N(R )2

mherelp g ri Is_op thna y
fused(@é)z)a-z(ﬂtlgi@ll@) arWR OOR ) €aR). hef\TéRdd\f(ﬁ )C(OJOR’,

(C3- Q%Pﬁnmk%dwdm -%r(éa@sc%%? C1Qy het b agxel y! . and
wher ei n any ring has u ubstituents se e;cte
3hdepBRidRtPYORT.omNIR! )%w Peachms?msssoadepéﬁaeh@wm (R 2,

sel ec I dr + CL by4ghat | 7
S cﬂig‘)@'”?y? oallapsg aollaggba ) 66R* CLR) (ot j Phat b¢=wm) &) ,,

(c3 eqoqu%gﬁzﬂ \F pﬁaFN@Ro@i C12% (@) {9ati c=2.(0) (R")2
E C,:lg%) Vs, JrCQP%Q)(nglJﬁ(Cl Cl2)al i phati c-,

et ero
two R’ groups together with the atoms to which they

15 are bound form a 3- to l0-membered aromatic or non-
aromatic ring having up to 3 heterocatoms independently
selected from N(H), N(R), O, S, S0, or 80;, wherein the
ring is optionally fused to a (C6-Cl0)aryl, (C5+-
Ccl0)heterocaryl, (C3-Cl0)cycloalkyl, or ; (C3-

20 Cl0)heterocyclyl, and wherein any ring has up to 3
substituents selected independently from J,;; or

each R’ is independently selected from:

hydrogen-,
(C1l-Cl1l2)-aliphatic-,

25 (C3~-C10) -cycloaliphatic-,
(C3-C10)~cycloaliphatic-(C1l-Cl2)-aliphatic—,
(C6-Cl10) ~aryl-,
(C6-C10) ~aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,

30 (C6-C1l0) ~heterocyclyl-(Cl-Cl2)aliphatic-,
(C5-C10) -heterocaryl~, or



30 (C6-C10)-heterocyclyl-(Cl-C12)aliphatic-,
(C5-C10) - heteroaryl -, or WO 2004/ 106304
weIMWE3004/ 016706 -11 PCT/US2004/016706
(C5-C10) - heteroaryl -(Cl-Cl12)-aliphatic-; wherein R7
has up to 3 substituents selected independently from
J2; and J2 is halogen, -OR7, -OC(ONR7)2, -NO2, -CN,
-CF3. -OCF31 5 -R7, oxo, thioxo, 1,2-nethyl enedi oxy,
1, 2- ethyl enedi oxy, -N(R7)2, -SR7, -SORT, -S02R7,
-S02N(R7) 2, -SO03R7, -C(OR7, -T(-O) C(O R7,
-C(0)CH2C(0)R7, -C(S)R7, -C(O C??, R@Oé:( O R7,
O N(R7) 2r QMNRO2k 05 M2 ~aliphatic-;
E:(CH)z) o 2N )@% g N(R N( R?%m[}lj(l 10 atiphatic
- N( RPINER O)l”@-‘WUP Ne ) RRDICONERE) 2ol ety )iSTRRRndent 1y
- N( R75- o5t Rig 2, -N(R7) C(OOR 7, -N(R7)C(O) R7,
-N(R7 C(S) 7, -N(R7) G({0) N(R7) 2, -N(R7)C(S)N(R?) 2,
7} OARYL 099y ORPRRY, QQCIQ)N-(EZ)QNI—D-NIQRU—ZN —CF3, ~OCFs,
)2, 16 LB G RG
(3(7)2 111; g(%j %%RA;@ M fonpthy ‘9%&2) Al Re s
( Cl- Cl5tharligpied pey (@scféi@) 0‘§Etl,oas®lp7hat—|S©zR ,( GBON (R7) 5,

et br oty (A1) - ay oy bt | E (ORI

al i phat7€0) -61@)()0)@ yl = Q@Nﬁ(ﬁ)z,alﬂqﬂ(@t)mm )2(,(()3;3 20
C10) - het 1 at |
het)er ogr(ﬁ{sg%ﬁll(g{ (_gléf{g %NH%J OI{-))\%\l/herélI K EI(T %g%gg

aPi phat 72! PcéiNbBr? Ce(l%ﬁ@ H&W(Eé Néﬁl)&@ﬁdRWﬂ, h-s(ghmopr’,

SobecL SO 1) - e ore A 1 S047)

conpourd? (i€ €5 1R, RNI(B FQB(@()@) (R}) /R6SO2R7) AUIS) E@iﬂ 2I n a

br of or 1o “CBbad rert SRS ¢ Febo < (P B not ner

pr ef er réd0) éTrf@Ba)lR?entrC(ﬂiOR@ RRG-—OE[ @0 18R ¥not-beo) (R7),,

egbodi meNk,)qbgt NIl S LNVERL) AY RIR0Y! dgs, @

R® is (Cl-Cl12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
Cl0)-aryl-, (C3-C1l0)-heterocyclyl-, (C5-C10)-
heteroaryl-, (C3-Cl1l0)-cycloaliphatic-(C1-C12)-
aliphatic-, (é6—C10)—aryl—(Cl—ClZ)-aliphatic—, (C3-

20 Cl0) -heterocyclyl-(C1l-C1l2)-aliphatic~, or (C5-C10)-
heteroaryl (C1-Cl1l2)-aliphatic-, wherein up to 3
aliphatic carbon atoms may be replaced with a group
selected from O, N(H), N(R), S, SO, and SO,.

[0017] Another embodiment of this invention provides a

25 compound wherein, R' is R°C(0)-, R®SO;-, or R®°-. 1In a

preferred embodiment, R' is R®C(0)-. In another preferred

embodiment, R' is R®SO,-. In yvet another preferred
embodiment, R is R®-.

[0018] Another embodiment of this invention provides a

30 compound wherein R* is (R®),NC(0)- or (R®)OC(O)-. 1In a

preferred embodiment, R' is (R®),NC(O)-. In another

preferfed embodiment, R! is (R®) (H)NC (O)-. 1In yet another
preferred embodiment, R! is (R®)0OC(0) -



30 conpound wherein RLis (R6) 2NC (O - or (R6) OC
(0) -. Ina preferred enbodinent, RL is (R6)2NC(O) -
wo pooanadsher preferred enbodinent, RL is (R6)(H)1\d@$mp4/016706
In yet another preferred enbodi nent Rl is (R6
(O -. WO 2004/106304 PCT/ US2004/ 016706 - 12 [0019] In
one enbodi nent of this invention, each R6 is
i ndependently (Cl-C4)-aliphatic-, (C3-dO0)-
cycl oal i phatic, (C3-C10)- het er ocycl yl, (C5-AO -
heteroaryl, (C6-CLl0)-aryl-, orif0s-CL0)-aryl-(CLl-Cl2)
5 (it being understood that optlonally up to 3
al i phamisc] carmonnat amsodﬁmyerheofephﬂ@eﬂquntaogmoeach R® is

sel ect O an and wher ei n
e L OSnetRy uret i BraRen uhei e
sugsbwmd@namdepelndemdim lfeeleeebedlﬂ,ormo%—@lo% is
substitute isc ed in any i_men
her ey ‘Tad@’gﬂ] qpa_%ﬁ@%%y S11h O gggfc{@ HEGOZF% 83 -

i ndependesniday unHeré@iocfAﬁha&] iopltabhet1p ru;{ e GlA)iphytic
or eac ether with .the N-atoml

(Ca By i BAKLPS ToHIG026) PYnd ot Hors 58 nEReT O

eachyR6y (1) ,| rjegendgnd | sozlSaﬁ@leﬁelai |R19hﬂ§ i §otionally
(C5-C10) - heteroar I-, or (C6-C10)- , Wherein the
het ef ‘i/‘ttU&rEdaP"j? hijw o |60r§é’1bls§lt§% ? i inflengngent Ly

wher gt Te@ash #R8mt 896% NET 1 Wi $lbdthe ueat 88 dSscBosed in any
(C3-C7)-cycl oal i phat| c group. [0022] In another

Ehbodf neht  embedingpts shetRiddendent |y 20
(Cl- 80269 | phati enoBhef Grideilmaty! eacmher ebnlﬁ@@pé}{dently

is optionally substituted or wherein each t oget her
wit hit F@ﬁ%t‘&%?@ael%csofcﬂ)c%y’wba@ﬂp%- t9%c eaF@}OES]

I'n ye&g@mgxh%ten‘eﬁelmom aach R63L87)indapandentiyc.
(C1-C4)-aliphatic-, -C7)-cycl oali phatic, 25

(Ce- 931 hry| In e@t@%)e%fﬂ@&w cagihdt'eiifi th@ependently
netef@aryd) @qpaaﬂcar e(dm@naeeékaaeﬂli oRfd qaaltyo) -

substituted, or each R6 together with the NNatomis a
aryl-, wherein the hetercaryl or aryl is optionally
substituted or wherein each R® together with the N-atom is
a (C3-C7)-cycloaliphatic group.

[0022] In another embodiment, each R® is independently

20 (Cl-C4)-aliphatic- or {(C6-Cl0)-aryl-, wherein the aryl is
optionally substituted or wherein each R® together with
the N-atom is a (C3-C7)-cycloaliphatic.

[0023] In yet another embodiment, each R® is
independently (C1l-C4)-aliphatic-, (C3-C7)-cycloaliphatic,

25 (C6-C1l0)-aryl-, (C5-Cl0)-hetercaryl, wherein the
heteroaryl and aryl are independently and optionally
substituted, or each R® together with the N-atom is a
(C3-C7)-cycloaliphatic.

[0024] According to a preferred embodiment of this

30 invention, R? is hydrogen, Cl-, C2-, C3-, or Cd-alkyl-,
-CF;, -Cl, -OR’, -NO,, -OCF3, or -CN. More preferably, R?
is hydrogen, Cl-alkyl-, C2-alkyl-, or CF;. More
preferably, R? is hydrogen or CFj.



(C3-C7)-cycloaliphatic. [0024] According to a
preferred enbodi nent of this 30 invention, R2 is

woyanogsn C -, C2-, C3-, or C4-al kyl-, -CF3,PETHS2004/016706

-OR7, -NO2, -OCF3, or -CN. ‘More preferably, R2 is
hydrogen, d -al kyl -, C2-al kyl-, or CF3. More
preferably, R2 is hydrogen or CF3. WO 2004/ 106304
PCT/ US2004/ 016706 -13 [0025] Accordi ng to anot her
preferred enbodinent, R3 is ethyl. [0026] According
to anot her preferred enbodi mentl3R5 is

-CH20 2, 3,5, 6-tetrafl uorophenyl. 5 [0027] According

to angddmyy preﬁ@ééﬁﬂhﬂﬁﬂ@%dbﬁgﬂherE@référréaH%ﬁbo&E%ggﬂ R® is

According to another preferred enbodi nent,
(Cl- CIWlal kyl . More preferably, R8 is (Cl- 04) aI kyl .

[ 0029)o0A%0r di RgcbRaPReS ahbed §®p@ﬁéﬁ@d ﬁﬁsa 5
10 \]2iI aﬁmu nde ecr:1denlt Id; hal ogene - O) Nll%@%] RS

2, - N&0-2¢\ ECFt:?tra@bIQrOPIFﬁlyloxo

1,52- npjadi enedAQMfdﬂlgz'toe‘émS\:ﬁQf%% rrel g@)gdlment R® is
q0)R7, -0 O R OO R7
- ( O)T(I‘(PR?) 2, or OC( O) N( R7) 2 [0030] As used her ei n,

the caydae atoﬂ%&%%ﬁﬁﬂﬁak'Oﬁﬁotﬂérr59EﬂE?§%dtgﬁbod*@ent R® is

i ndi cated i nteger and any intervening I nteger
exanpl@-ClRe-alkber doreapbeficatohs, iR as Cl -C4)-alkyl.

(Cl- Gho2dlky!l groyRsisy 1o 2 p§efé¥ré§ agﬁﬁhg b%éeh R and

under st ood t hat these designation refer tot
Adnbel: ofeatwiapandentdy abptegrr at-®RJr otQs ((HOHREXanpNe;,

20 in ( C10)schet erocy | th [ of
car boncq\I athFrs anéﬁeet eﬁa?%és L fiae(oéhglle%%gggx}fdl ne?)

4, 5 etélyaéeeditwmnrﬁﬁ@l i ne)-C VJ)Ré,, @ (QC (DR’ | OAIT) ORS,
used 4 atl C.gro

strai gjr?tr cﬁal ned aﬁgp\br 4nc englg%)[}\gsﬁﬂéw ng the
specik308@1 25 Asnrad dleratonsthe feati®matrber deiatamens

ﬁ% u%&@e% Béeghe indicated integer and any intervening
integer. For example, the number of carbon atoms in a
(C1l-C4)-alkyl group is 1, 2, 3, or 4. It should be
understood that these designation refer to the total
number of atoms in the appropriate group. For example,

20 in a (C3-Cl1l0)-heterocyclyl the total number of carbon
atoms and heteroatoms is 3 (as in aziridine), 4, 5, 6 (as
in morpholine), 7, 8, 9, or 10.

[0031] As used herein, an aliphatic group includes
straight-chained and branched groups having the specified

25 number of atoms. If the number of atoms is unspecified,
the aliphatic group has from 1 to 12 carbon atoms. As
would be understood, alkenyl and/or alkynyl aliphatic
groups have a minimum of 2 carbon atoms. Preferreé
aliphatic groups are alkyl groups (preferably having from

30 1 to 6 atoms).

[0032] Accordingly, unless otherwise specified,
preferred aliphatic groups of this invention are alkyl

groups and have 1, 2, 3, 4, 5, or 6 carbon atoms. More



the aliphatic group has from1l to 12 carbon atons. As

woul d be understood, al kenyl and/or al kynyl aliphatic
w@e@dpss3ave a mni mum of 2 carbon atons. PrefRCT/E82004/016706

al i phatic groups are al kyl groups (preferably having

from 30 1 to 6 atons). [0032] Accordingly, unless

ot herwi se specified, preferred aliphatic groups of

this invention are al kyl groups and have 1, 2, 3, 4,

5, or 6 carbon atons. Mdre W 2004/ 106304

PCT/ US2004/ 016706 -14 preferréd-al kyl groups have 1,

2, 3, or 4 carbon atons. Preferred al kenyl and

al kypyéf@famw&mﬁzlt Hrsupdhvientd an 2ha‘ys & B.cakboh, abbms.

6 carbon ato re_preferab
carbBﬁe§ﬁ¥ﬁﬁ§na%%F§§ Tn%ﬁaﬂhﬁﬂﬁiy9¥aﬁa Qé?éiﬁskéﬂyﬁnthH

gr oupsvdaye Jeuvesn oB, a1tk Eanbensad0itncard pae€erably,
nonocyclic aqr bIC%C|IC including linearly fused,
bri dgBA® or XpiPFolyEfTien RL®Fcl oal i phatic group is,

ef eoeddy, aceyebedkikylad cﬁrcl@ﬁﬂﬁ@ﬁﬂzk@f%upsl\/héee between
preferred %%cloallphatlc groups are 10 3-, 6-
or 73 neiberFarPREs > oAt a&}dearﬁoF‘QnoﬁY%]fJe?é)&l &ucvcllc'

cycl oabkydirdd N9seak@P3flsfs, UsadgbEr ebh, spidieelie. a
group” or "aryl" refers to a 6-10-nenbered rin

syst%W%%l%ﬁlﬁl FEOWR 1% eddteionabay ontGyclopdgyl or a
ﬁﬁc&h@&@ﬂat | fofé NGSe fekriddC kydeo ANESNA L i@Ndroups are
nap

[0035] As used herein a "heteroaryl" refers
r#ng 4systemthavPhg’ ShaBsrsrbaiaIanthat @re opoge

het e%ﬁéimlgzn@%@agwiyr «£cted fromN, N( R, 0,
wher el n at east one ri n

heteﬁggﬁﬁhatlés(ésﬁd h@{ﬁﬁ@¢,&ypmapﬁpd%ﬁgﬁg og "aryl"

thi azgk&ls & &f %Lﬁ@dm&@kB@fé@rﬂilng aeups &L on®hins at
6- menbered rings having 1 or heteroatons. In

cert afPASerAiaroResiof Tt s |E%i?€‘ﬁtlﬁoﬁf axRad 15 efBPFed
het ergaiyde PRMRS 8h8 LA9santihat have

{0035] As used herein a "“heterocaryl" refers to ring
system having 5-10 members and 1, 2, or 3 heterocatoms
independently selected from N, N(R), O, S, SO, and 80;.,
wherein at least one ring is heterocaromatic (e.g./

20 pyridyl, thiophene, or thiazole). Preferred heterocaryl
groups are 5- or 6-membered rings having 1 or 2
heteroatoms. In certain embodiments of this invention,
more preferred heterocaryl groups are those that have
contain a "=N" group.

25 [0036] Examples of heterocaryl rings include 2-furanyl,
3-furanyl, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, benzimidazolyl, 3-isoxazolyl, 4-isoxazolyl,
5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, N-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl,

30 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
pyridazinyl (e.g., 3-pyridazinyl), 2-thiazolyl, 4-
thiazolyl, 5-thiazolyl, tetrazolyl (e.g., 5-tetrazolyl),
triazolyl (e.g., 2-triazolyl and 5-triazolyl), 2-thienyl,



contain a "=N' group. 25 [0036] Exanpl es of heteroaryl

rings include 2-furanyl, 3-furanyl, N imdazolyl,
wQ2oomitaasaol yl , 4-im dazolyl, 5- imdazolyl, PCT/US2004/016706

benzi m dazol yl, 3-isoxazolyl, 4-isoxazolyl,

5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, N

pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl,

3-pyridyl, 30 4-pyridyl, 2-pyrimdinyl, 4-pyrimdinyl,

5-pyri mdinyl, pyridazinyl . 3- pyridazinyl),

2-thiazolyl, 4- thiazolyl, 5-th§azolyl, tetrazolyl

(e.g., b-tetrazolyl), triazolyl (e.g., 2-triazolyl

and S-¢HiazAl, Ybénz@fﬁlﬁ}lenﬂenz@@uﬁ@&‘ﬂérﬂgﬁl63@.ﬁdolyl (e.g., 2-
PCT/ US2004/ 016706 -15 3- thlenyl benzofur

benzbtdfl6pHenfyraFotioh yie-Ce g Pﬁra?ﬁﬂﬂiylf3059iﬁ§%&¥%

(e. 91,2 %Ma@aawml 150t @—@Z{QEYézolﬂl 2,1320xadikadohydivl,
1, 2, 5- oxadi azol oxadi azo

1, 2, 33 a3 d:zf&aﬁprl 2132¢3hlt§d@§i‘6129¥yi 1,3,4-thiadiazolyl,
]5 3,4:-3 m—aﬂh@é@layblyﬁ LidiSntihi gdiazolyil ,, lQBr BAYkiazinyl,

pyra2|nyl 5-triazinyl, _quinoliny]
2- qug¥kﬂ9%ﬂﬂyl éeq@rruﬁ|QHHn°14nYéU|?KﬁW%ﬂH)lnyénd4‘

I soquh N1 Y1) ( ealld . 1 dodSiodis QLT py! 3 -1-isoquinolinyl, 3-
|squ|noI|nyI, or 4-isoquinalinyl). [0037] As used

her el so@ IaiaVbeyeF - ¥IBELa¥ihg 10 system

havi pgo 37110 mMaabgEss ad-cin 2, "0bt3rb&FEIOatR¥ers to ring
i ndependently selected fromN, NR), 0, S_ SO and

Wop, sysikt dIaViRg PRy Teksrsnarfcl( e2 g.of pi BetRgPAEOmS
and 1£@é1£’é}9ién%§i/ sPretesd ad-heker aers) ¥, o,0ups 858 5o.,

or 6- nenbered fings having 1 or 2 het er'oat ons.
[ 0038 erighpicesiBg hetaradic der gngspmft’ﬂ?&élesﬁ%ﬂﬁ-
benzj - 4ozl onﬁre§e£ée@|ﬂ@ele)mé9ezgfrngiﬁﬁg aveng. 3r 6-

t et rahydrof uranyl , 3- t et r ahydr of ur anyl ,
tetr@ﬁwbﬁ¥24nﬁéﬁﬁén9¢qugt%ﬂqfaﬁyaﬁéﬁﬁ@éﬁﬂﬁghyl 2-

1rphghis, 3wmrpNeLI H1o, h&é&%ﬁ@@hbnﬁngs include 3-1H-
2-t hi onorphol i no, 20 3-t hi onor phol i no

4- t hbenpipizodo2 - Qniéyr?mﬂrm]ﬂf-wl) -penpimidqcdi-Aypne, 2-
3- pypLobididdeurdnt ot r AhydropiBenegiaydi, Z-

tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 2-
morpholino, 3-morpholino, é—morpholino, 2~thiomorpholino,

20 3-thiomorpholino, 4-thiomorpholino, l-pyrrolidinyl, 2-
pyrrolidinyl, 3-pyrrolidinyl, 1-tetrahydropiperazinyl, 2-
tetrahydropiperazinyl, 3-tetrahydropiperazinyl, 1-
piperidinyl, 2-piperidinyl, 3-piperidinyl, l-pyrazolinyl,
3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl, 1-

25 piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,
2-thiazolidinyl, 3-thiazolidinyl, 4-thiazolidinyl, 1-
imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 5-
imidazolidinyl, indolinyl, tetrahydroguinolinyl,
tetrahydroisoquinolinyl, benzothiolane, benzodithiane,

30 and 1,3-dihydro-imidazol-2-one.

[0039] Any of these cycloaliphatic, heterocyclyl, and
heteroaryl groups are optionally fused with a 5- or 6-

membered aryl or heteroaryl ring. Furthermore, each of



t etrahydropi perazinyl, 3-tetrahydropiperazinyl, 1-

pi peridinyl, 2-piperidinyl, 3-piperidinyl,
waz2@ynesded i nyl , 3-pyrazolinyl, 4-pyrazolinyl, PCT/US2004/016706

5-pyrazolinyl, 1 25 piperidinyl, 2-piperidinyl,

3-piperidinyl, 4-piperidinyl, 2-thiazolidinyl,

3-thiazolidinyl, 4-thiazolidinyl, 1- imdazolidinyl,

2-imdazolidinyl, 4-imdazolidinyl, 5- imdazolidinyl,

i ndol i nyl, tetrahydroquinolinyl,

t et rahydr oi soqui nol i nyl, benzothéel ane, benzodithi ane,

30 and 1, 3-di hydro-i m dazol -2-one. [0039] Any of these

cycl Qﬁh} Rha Fﬂ-ﬁtlhet ﬂﬁcygﬁlloaﬁggha@fé erl‘fé%@ff aQ{{zﬁ?Upénd

are optionally fused With 5- nmoered aryl o
het erléirSH OCMC 1 IF%NtCﬁé?tm}Pe ap@a@mrmta/\@um@mtmewa@m

PCT/ L@Mx@%@}%ﬁp tél-% a%r%l ggﬁ%ﬁ:&nléar&ﬂ to 3, and even
cycl oal i phatic, heteroaryl, et erocyclyl nmay

cont dlFappFespErate. sutest i) uemigpe:(@ﬁréﬂer sellpcopdt frdy, for
g e &a&féﬁ@abbsry&l}p aha &nd ¥§£‘er{@c{ %é&fs%fl%{lgmy 0
e

or endently selected from xanple
car bohWClalﬁénR RF‘P@ efp edreubstdgarent-OR’ ( | M2 di-@8 ,R-OCFs,

d J2y h .
0 V31 S5 ML o B NI (Tt
1, 2- étr%deé:ﬁerélem«}mxm R‘JN)(S )z-/C( O(RTR - GGQRR ovr c@N( ")

R7 d
bref et (e aR I@? Weadf! @8hCS ¥y 1, ara%l-
#Hokyr3A)-alkivih ¢C1(TB)Co) abﬁybnbéla@ﬁrﬁikwnpﬁetewxem)(c1—c6)—
It s yq %@l dr%ssg g%%d‘_e'ir?%& th'ft dS%IO“Fgo%f ers ood

i ncl ude "a per uorln gr oup

enbodilentsief demrsmmwempud)d whelhelR g @eaflﬂLSr:Lnated alkyl
substd.t gﬁpt on a nitrogen atom preferred R groups are

sel ec fromthe group consisting of -R7, -SOR7,
_Sozﬂ:p,040]SOZN@R@m@dm@@:BR?ofOé]@)&R‘;nve@(t@)o@(@)lé&?@ R is a

18 9 et 2 LD o arous o
- C( S)NIR7ERd ff@HAIE 2MECPOrRIsisting of -R’, -SOR’, -SO.R’,
~S0,N(R”),, -S0sR’, -C(0)R’, -C(0)C(0)R’, -C(0)C(0)OR’,
—C§O)C(O)N(R7)2, -C{0)CH,C(0)R?, ~C(S)R’, -C(S)OR’,
~C(0)OR’, -C(O)N(R7)z, -C(S)N(R")2, -(CHy)o-2NHC(0)R’,

20 -N(R")N(R7)COR’, -N(R")N(R’)C(0)OR?, -N(R")N(R’)CON(R"),,
-N(R7) SO;R7, -N(R7)S0;N(R7)2, -N(R")C(0)OR’, -N(R7)C(O)R’,
-N(R")C(S)R", -N(R")C(O)N(R")2, -N(R")C(S)N(R"),,
-N(COR’)COR’, -N(OR")R7, -C(=NH)N(R’),, -C(0)N(OR’)R’
~C(=NOR")R’, -OP(0) (OR")2, -P(0) (R7)2, -P(0) (OR"),, and

25 -P(0) (H) (OR"), wherein R’ is defined herein (and is
preferably H, (Cl-C6)-alkyl, or (C2-C6)-alkenyl and
alkynyl), with (C1-C6)-~alkyl being most preferred). More
preferably, such R groups are selected from the group
consisting of -R’ and -C(O)R’.

30 [0041] In preferred compounds of this invention, the

stereochemistry 1s as depicted below:



20 -N(R7) N(R7) COR7, -N(R7)N(R7)C(O ORrR7,

-N(R7) N(R7) CON(R7) 2, -N(R7) SO2R7, -N(R7)S02N( R7) 2i
WO DN{oR1)6300) OR7, -N(R7)C(0)R7, -N(R7)C(S)R7, PCT/US2004/016706

-N(R7) C(CO N(R7) 2, -N(R7)C(S)N(R7) 2, -N(COR7)COR7,

-N(OR7)R7, -C(=NH)N(R7)2, -C(0)N(OR7)R7, -C(=NOR7)R7,

-OP(O (OR7)2, -P(O (R7)2, -P(0) (OR7)2i and 25

-P(0O)(H) (OR7), wherein R7 is defined herein (and is

preferably H, (Cl-C6)-alkyl, or (C2-C6)-al kenyl and

al kynyl), with (Cl1-C6)-al kyl bé¥ng nost preferred).

More preferably, such R groups are selected fromthe

group consisting of -R7 ap{d -C(0)R7. 30 [0041] In

preferred conpounds of thig invention, the

stereochem stry is as depieted bel ow 2004/ 106304

PCT/ US2004/ 016706 -17 - I ~O NNLNR HO
R3 H [0042] Any of rke 'Nggﬂ\di | osRY herein
al t&r nath ve [enbodi nent s of

may be conbined to pridvid 3
odptrent’s ofgthis

this invention. Specillic
invention may be 5 selected fromt he,sugsti ent s ‘v be
depi ¢P842] n t HEYe Ofp bR dT PR R Se 93 SF ‘Eﬁ%‘% g0 ey

compapnfs, o e BKeaenk 1t dMentiven eabedikenas cRspase
i nhibrtors and have an inproved abil it over reporte

. d
conpéuMestien i nifoscE LA opleRI N Ee Ofogﬁ%nﬁveegl A9n Jmay be
43) . SL994415 AESHr dhRdshRs 8 Bi&aie egienbadimeite doipdunds

invention provides a conpound of formula la or Ib R2
F RRof Taale R ;

[00431] The compounds of the present invention are

broad caspase inhibitors and have an improved ability
over reported compounds to inhibit apoptosis (see

10 Examples 42 and 43).
[0044] According to a preferred embodiment, this

invention provides a compound of formula Ta or Ib

R? F R?
R* F R*
(Y ¢ )9
1
R\N N\:/U\NL“/\O F R\N N\-__-_/U\N F
H o0 R* H O F H o0 RE H 0O
Ta Ib;

15 wherein R}, R%?, R®>, and R? are as defined in any of the

embodiments herein.

[0045] According to a more preferred embodiment, the
compound of formula I of present invention provides a

compound of formula II, selected from Table 1 below:

R2

20 IT



RIL~ NI RLNNN NFNHORIHOOFFHORIHDO
la I'b; 15 wherein Rl, R2, R3, and R4 are as defined
wo ooanye3ef t he enbodi nents herein. [0045] AccpeTiURINOL/@16706
a nore preferred enbodi nent, the conpound of fornula
| of present invention provides a conpound of fornula
Il, selected fromTable 1 below R2 OH RL NI NJ NR5
H- HOR3 O 20 Il WD 2004/106304 PCT/ US2004/ 016706
-18 Table 1. Conmpounds of the invention. EXRRR R 1
Me(C=0 - HEt CH2O 2,3,5, 6=t%trafl uorophenyl 2
Et(C=O- HEt CH2O 2,3,5,6-tetrafl uorophenyl
NRNE0) - cbrilouddB00£2cBe 5iodtical | uor ophenyl

AC-Pr(C=0y= l—Uﬂ 23,0, -LTra'rumrnnhpnvl‘ 5 _
e Bg 6-tetraf| UOTOpheﬁy| IR
R THET

THYELCH OR 2 RO A
= H E{IEEHZOE‘&Z ’ %%{é t%i r'af’l uglregf)ﬁﬂu?mphenyl

S 3- Fua:tydc(:@#@) H Bt gH20 e2, 3,c51;26-t$,t365fI6u<tkeopbewd>ropheny1

h\f\f'\
ol

3 Pyvri—dyv] Lﬁ‘ﬂ H_Et O tatrafl uaronhaenyv

“ H - 3-5 u tet
K 10 3- 45’8{% ?21 e (C=O' H EEL cilpsE20- 5,6 tetrvﬂuofophenyl

2, 3, 5ebpd @=0atl uor dphegny| rd1 Eﬁig@:@,ﬂ B Bt Ed289F luorophenyl

2 3 5 G-tetrafluordpheny 12! Bn(C=0 - _H Et CHO

P, 3, 51 EPAr uor cph@ny Bt \5FeC0)2 . 0P3 Sefregrp8luorophenyl

y 3, ﬁe@cﬁﬁbE@BLUOanﬁﬁy 4| cH,0FUNH =@l cBErEF1uorophenyl
CH2 2.3.5 6-tetrafl uorpphenyl

| 2- Furyl (C=0) - H Et CH;0-~ 2,3,5,6~tetrafluorophenyl
8 3-Furyl (C=0) -~ H Et | CH;0- 2,3,5,6-tetrafluorophenyl
9 3-Pyridyl (C=0)~ H Et CH,0- 2,3,5,6-tetrafluorophenyl
: 3-Igothiazole (C=0) H Et CH,0~ 2,3,5,6~tetrafluorophenyl
);'::f:‘l‘fi Ph(C=0) - H Et | CH,0- 2,3,5,6-tetrafluorophenyl
,12 Bn{C=0) - H Et | CH0- 2,3,5,6-tetrafluorophenyl
“""1‘1"‘i‘3“}"f‘ Me (C=0) - CF5 Et | CH,0- 2,3,5,6-tetrafluorophenyl
w,‘i‘;;‘zi"““ ECNH (C=0) - H Et | CH,0- 2,3,5,6-tetrafluorophenyl
15 (Et) N {C=0) - H Et | CH,0~ 2,3,5,6-tetrafluorophenyl
16 Pyrrolidinyl (C=0) - H Et | CH,O- 2,3,5,6-tetrafluorophenyl
17 MeO (C=0) - H Et | CH,0- 2,3,5,6-tetrafluorophenyl
18 Et (S0;) - H | Et |CH,O- 2,3,5,6-tetrafluorophenyl
19 n-Pr (S0;) - H Et | CH,O0- 2,3,5,6-tetrafluorophenyl
;:.';ZQ . i-Pr(S0,) - H Et | CH,0- 2,3,5,6-tetrafluorophenyl
21 Ph(S0,) - H Et | CH,0- 2,3,5,6-tetrafluorophenyl
‘1 ; YR Et (SO5) - CF, | Bt | CH,0- 2,3,5,6-tetrafluorophenyl
23 | Bn {C=0) H i-Pr | CH,0- 2,3,5,6-tetrafluorophenyl
2k Et (SO07) TH | i-Pr | CH0- 2,3,5, 6-tetrafluorophenyl
250 Et (C=0) H Me CHyF
"2 6 - Ph (C=0) H Me CH,F
27" 2,6-DiCLPh(C=0) H | Ne CH,F
28 Bn (C=0) H Me CHyF
2f,9" Et (C=0) H Et CH,F




15, (Et)2N(C=0)- H Et CH2O 2, 3,5, 6-tetrafl uorophenyl
1'6 Pyrrolidinyl (C=0)- HE CHO
W@ 28480804 et r af | uor ophenyl MeQ(C=0) - H Et CH2QPCT/US2004/016706
2,3,5,6-tetrafl uorophenyl 18 Et(S02)- H Et CH2O
,3,5,6-tetrafl uorophenyl n-Pr (S02) - HEt CH20O 2 ,
, 5, 6-tetrafluorophenyl 2'0 i-Pr(S02)- HE CHRO
, 3,5 tetrafl uorophenyl 2'1 Ph (S02) - HEt CHO 2
3, 6 -tetrafl uorophen 22 Et(S02)- CF3 Et

N WN

,3,5,6-tetrafl uorophenyl 24 Et(S02) Hi-Pr

6-
5, %
CH2O 2, 3,5, 6-tetrafl uorophéfyl 23 Bn(C=0) Hi-Pr
CH2O 2
2

Ex. [CHRO 2, 85, 6- tetraf Worjoptrenyl — 25 EC(C=0) # Ve CF2F
|56 Ph( GOy HoNe CHPE . 27 2.6: 0 CIPh(C=0) M Ne GHOE - 28

‘:.~:3~Vo‘f Bn((;_@h(-q':?@g) CHRF |28 | BYCO H Et CH2F WWGF

~ OO A O AL P oS NaWal 1 e SO o S o ¥ oW

?461ﬂ9§Hﬂ1ﬁPb’U°“U%# ngﬁyo 19— Ex—R WHQFR

=%

(J.)

UEL

39
gl
O]

H Et 2,6-D A Ph(C=0) H Et CH2F U12
3G e+ n—Pr TLIHLF
34 ’Thi aZGMemaMI oy Et CHZEO (éEg-,? ?rfaf' raf | uor op [IO o4
}3‘,1‘:35*:;:‘j [ nventEt)m:m)ow des|a phdrivasept i cal conposid¢uen

BEER 5. Py AYCEOH E| GFDH 233 Bn(C=0) H Et GHIF 34
—0O | M Et CH2F 38
Rr_oanyl =t f‘LI')
LI 1 LAY AYA] UPII\/II 1
lconprising: a)_x congound pf formila |~ as defined—
phar

o T3 VeDBt £ H EL h e = 2
33 1(c=0) "B Gor o7 o
et r af | uor opgmy
*‘1«“3-?;&Accord]ﬁwbd Og anot her % ﬁ?ﬁent, the present™2F
herei P29 ¥euti &1 | | acceptabl e sHFF

t hereQlazoand-v1 H Et | CH,0- 2,3,5,6-tetrafluorophenyl
o n-Propyl . H Et CH,0- 2,3,5,6-tetrafluorophenyl
[0046] According to another embodiment, the present

invention provides a pharmaceutical composition
comprising:
5 a) a compound of formula I, as defined herein, or a
pharmaceutically acceptable salt thereof; and
b) a pharmaceutically acceptable carrier, adjuvant

or wvehicle.
[0047] It will be apparent to one skilled in the art

10 that certain compounds of this invention may exist in
tautomeric forms or hydrated forms, all such forms of the
compounds being within the scope of the invention.
Unless otherwise stated, structures depicted herein are
also meant to include all stereochemical forms of the

15 structure; i.e., the R and S coﬁfigurations for each
asymmetric center. Therefore, single stereochemical
isomers as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of
the invention. Unless otherwise stated, structures

20 depicted herein are also meant to include compounds that

differ only in the presence of one or more isotopically



b) a pharnaceutically acceptable carrier, adjuvant or
vehicle. [0047] It wll be apparent to one skilled in

w0 b@4a0d304 10 t hat certain conpounds of this i NRENUBING/016706
may exist in tautomeric fornms or hydrated forns, all
such forns of the conpounds being wthin the scope of
the invention. Unless otherw se stated, structures
depicted herein are also nmeant to include all

stereochem cal fornms of the 15 structure; i.e., the R
and S configurations for each-asymmetric center.
Therefore, single stereochemcal isoners as well as

enant i Qe | di agper IC Jxbungs ofvihe en
pr es?ﬁf%ﬁ%&ng‘g"ar EE% fg%}ﬁhteﬁe cs%}:%)%e of txfwlé{be ©
i nveptiesant Unimssugtheewfept siat alie seple¢enet 26 2

depicted herein ar | te 1iQ shRc! UdergompiindSnent of
t hat %ygf??%rﬁeb%laydl%ﬁ%F %gugf%'[s]etn]{:lg:lo ‘one or nore .men °
i sot aprasabby MO 2084 136304 <RECTLWSR00a 6 706 wighin the
epriched at .. Far_exampl e, conpounds .having the
pgeséﬁf)p?t?ﬁ%lrsesmgfgg%?nfor the repl acenent of a

hydr qgeasby a Treutcemipommds ©f i thisminyenthen repr fepsrpared

of g carbon }say a _13C .or. 14C- [ g EPPD aff the art

wi t hith ERBSE2 c’%/pé“e%fqofiﬁi %“?‘%\‘/gr%{i%%% [ggmﬁ The

conp@srdanel oddis dampenhilenamdybbehsr ppapedative examples

general b t hods, kn to_thos ihhedi ot he ant

for 5%511:058%0"&0n%&tfn%ggaﬁ]dr%?/g?%eos%rleléggat fgve e

epanmlas owt hat séidnleawI-Ear fhe phe posedheefis of the

illustration, tge 10 fol | ow ng Schenes |- fQLathe¢

synt W€§1p§uﬁgst‘ﬁ tft%@&&&ﬁag %)]gv?rh%loﬁlr zaéfeen%&{“ﬁventi on

are pHevldeBe hidersheddd thet umierstaed tiNet ganye depicted

protective group depicted in the sch . I-J £

vari edt %ea%ﬁ]ﬁﬁlg‘?? d’?aéf ﬁfﬁ Vﬁg\}veéfas ca&)rrr’gfg’%?%g?%tg wih °

ot herccsipast bl Uea Svithh Jrhe49kubati oumnysr.ot ect i ng

roups may be used in th t hod f [ S1LNVERLT Q0 h

( ee,[Oé)_ 1T Wr@xéser?gogesgeélw gic"ouops tngtlys'be g e
methods of this invention (see, e.g., T.W. Greene & P.G.M
Wutz, "Protective Groups in Organic Synthesis", 3%
Edition, John Wiley & Sons, Inc. (1999) and the earlier
editions of this book). Typical functional groups that

20 must be protected are amines. Any amines and other
functional groups may be protected according to methods
known in the art. Compounds, including amines, may be
used with or without isolation from the reaction

mixtures.

25



Wit z, "Protective Goups in Organic Synthesis", 3rd
Edition, John Wley & Sons, Inc. (1999) and the
weaoi1e304 edi tions of this book). Typical funck€DI&E2004/016706
groups that 20 nust be protected are am nes. ‘Any
am nes and other functional groups may be protected
according to nethods known in the art. Conpounds,
i ncluding am nes, may be wused with or w thout
isolation fromthe reaction mxtures. 25 WO
2004/ 106304 PCT/ US2004/ 016706-2121- Scheme | R4 2 R5
R2 H2N --~2 OR4 RL,, | NRI-NNNR5 NH_OHaO
RS Hhéhdg HOH 1 3 1b,c R\ ORA RI~,NNNR5 H -
HOR3 O Scheme | (a) FEDC/ DVAP/ HOBt/ THF; (b)
Dess-Marti peri odi ngne; (c) TFA/ DCM5 E0050] In
Schene | apbove, the, F% wi ng abbrevijati ons argg used:

EDC is 1 di thylanmnoﬁropyl) 3- léf‘zlﬁérb di i m de;
R5

HOBt ri.S dr benzotri azol e;R1I
tetrahWdrof uran; OFFA ie trifluoroscelic aci 8 i s
d|chloroné?haﬁé DVAP is 4-dineth Iaﬁ n&§§r|d|n . Acid
1 10 is coupled to amino al cohol Here the coupling
is
bc
R5
E<
I

Scheme I {a) EDC/DMAP/HOBt/THF; (b) Dess-Martin

periodinane; (c) TFA/DCM
5 [00501 In Scheme I above, the following abbreviations

are used: EDC is 1-(3~dimethylaminopropyl)-3-
ethylcarbodiimide; HOBt is l-hydroxybenzotriazole; THF is
tetrahydrofuran; TFA is trifluorocacetic acid; DCM is
dichloromethane; DMAP is 4-dimethylaminopyridine. Acid 1

10 is coupled to amino alcohol 2. Here the coupling is
depicted using EDC/DMAP/HOBt/THF, however, other suitable
conditions may also be used. Depending on the nature of
R* and R® an amino ketone may be used, in place of the
amino alcohol, thus avoiding the subsequent oxidation

15 step. In the case of fluoromethyl ketones where R® is
CH,F, the amino alcohol 2 may be obtained according to the
method of Revesz et al., Tetrahedron Lett. 1994, 35,
9693. In the case of tetrafluorophenoxy ketones where R’
is ~CH,0-2,3,5,6-tetrafluorophenyl, amino alcohol 2 may be

20 obtained by methods analogous to those of Semple et al.,



depi ct ed usi ng EDC/ DVMAP/ HOBt / THF, however, ot her
suitable conditions may al so be used. Dependi ng on

wo b@4ned3ss e of R4 and R5 an ami no ketone nmay PET/USHA4/016706
in place of the amno alcohol, thus avoiding the
subsequent oxidation 15 step. In the case of
fluoronet hyl ketones where R5 is CH2F, the am no
al cohol 2 may be obtained according to the nethod of
Revesz et al., Tetrahedron Lett. 1994, 35, 9693. In
the case of tetrafl uorophenoxy2ketones where R5 is
-CH20 2, 3,5, 6-tetraf |l uorophenyl, am no al cohol 2 nmay
be  20.0b4a Ned Ry vert hodsT ad‘}ﬁtlng%%? Lecthase 1907, 7, 1337
Senple et al., WD 2004/ 106304 PCT/ US2004/ 016706 122
Bloodéghﬁ%eéﬁﬂ ‘medi ci nal Chenmistry Letters, 1997, 7,

1337 [oéﬁgeﬂe ﬂlh)allifogﬁé]hfdm& )értotlﬁ DY R @IE0BP 1N
compound oxidized (e.g., wth Dess-Martin

peri odidbrRd End -t @lghr%@ﬁﬁTMQﬁjl@oﬁﬁéﬁ%@PQ@%ﬁté@d the
agpr Qggﬁﬂﬁl@/ c%?n%%ﬁﬁﬂngré&’técbeap;ﬁ%b&‘ﬁgt@iﬁ/ %ccﬁ:‘?ﬁng to the

exanpl’e, i'n product i f Is a carboxylic agid
t hennRAuFe G iR - prBPeramplen e85t BFOQT T |%§ R* is a
hydr the 4f i sken 0k &B bnt Bater that
este?g¥sgg¥%fﬁaéyid eg?é? ﬁk. 3 %%4 S tBS) 1%r >
tr eauﬁehrdwlyzetdr it ubﬁoél-:ml cS’fém @fwkhe YeRmg he It that
acl dqrIhe; 854 ALt BT ELELADLY & 1 sRubkYli expesunen
t he ofﬁ stitudnts In are conpatlble\Mt
a8i dlta::eabln@lmtt ivoiridh trp@@aqarowetm: iagigr wlilEtoive Shenacid.
est ey, t hgtgn_e3|sr g)@efgns_‘ggﬁ.yn?yt t}g.uﬂ;le%@[:@g xpﬁfen the other
est e yI hg t he orrespondi ng 15 aci aVIQ%' :
desi msebsbitesntyr dup Tabreadymptieidaist wilth @% lt@BPS

2004/198394 PGl #82004/010/06 1 323anSchel®, ldhRhesRied

ester may be prepared by esterifying the corresponding
15 acid or by having the desired ester group already present

in compound 2.



QAfBr OHOOI\VF O/ 4F b5RAFRA HNO F F
H/ CONOFHOH FFG6F Schene |

WO 2)0ME/DM-/ Ar OH;, (b) NaBH4/ THF;, (c) H2/ Pd/ G MeBEE/US2004/016706
[0053] In schene Il above, the follow ng abreviations
are used: KF is potassiumfluoride; DVMF is N, N
di net hyl formam de; ArCH is 2,3,5,6-tetrafl uorophenol ;
THF is tetahydrofuran; McOH is nethanol. Comercially
avai | abl e bronoketone 4 (R4=CQ2tBu) is reacted with 10
2,3,5,6-tetrafl uorophenol and-pétassiumfluoride to
gi ve phenoxy ketone S. The ketone is then reduced
W t hgof e @Xanpl e, sodi um borohydride to give t he

al conor 6, which is hydrogenated by using, g

exanpl e, palladi on carbon as catal yst 6. glve tye
am no aIcohoI 2 R4 15 Cert Bu, 2Q 5
6-te yhar .75 WO /1663@.4

PCT/ 04/016'7'060 24 Sche R2

ZHN | OH HR2 R2

R4 '
E 9 R4
WN/L;(/\O F JI§ F
F OH
F 4 6 [

Scheme II (a)KF/DMF/ArOH; (b) NaBH,/THF; (c) Hy/Pd/C/MeOH

5 [0053] In scheme II above, the following abreviations
are used: XKF is potassium fluoride; DMF is N,N-
dimethylformamide; ArOH is 2,3,5,6-tetrafluorophenol; THF
is tetahydrofuran; MeOH is methanol. Commercially
available bromoketone 4 (R*=CO,tBu) is reacted with

10 2,3,5,6-tetrafluorophenol and potassium fluoride to giwve
phenoxy ketone 5. The ketone is then reduced with, for
example, sodium borohydride to give the alcohol 6, which
is hydrogenated by using, for example, palladium on
carbon as catalyst to give the amino alcohol 2 (R*=

15 CO,tBu, R°= CH,0-2,3,5,6-tetrafluorophenyl) .



d ae f\ ON }oldRL,, | Nv_OH HNOQBu H= O
R3 ORR GO HOBu TTOOBuU R3 R3 Schenme 1l (a) H2
wWEM@1MBOH, (b) 5 PhCH2Q( CO) A / Na2CO3/ H20/ THF; PET/US2004/016706

(CF3sQ2)20 / 2,6- Lutidine/DCM (d) NaH THF; (e)

R -C/Et3N DVAP/ DCM (f) TFA/DCM [0054] In Schene |11
the folow ng abreviatons are wused: Zis a

benzyl oxycar bonyl protecting group; MeOHis 10

met hanol ; DCM i s dichl oronethane; TFA is
trifluoroacetic acid; DVAP is 424+ nmet hyl am nopyri di ne;
THF is tetrahydrofuran. Pyridone acid derivatives |
can be.ndMerared in chiral formusing the synthetic
sequenice shown in Scheme I11. The starting
(2-oxo-1, 2-di hydro 15 pyridin-3-yl)-carbamc acid
benzyl ester (R2=H) i® prepared using a procedure

simlar tg that, described by Warner et al J. Med.
Chem 194N 37(19), [B090-3099 Commercially available
(R-tg Hyl-2-h butyrate (R3=ethyl) is .

treat € wilt.h trifluor t hanesul phoni ¢ 20 anhydri de

and 2,6-lutidine in to gi veethe correspondi ng
triflate. Reaction of [the trif e Wwth cthe anio o
(2- oxo-1, 2- di hydr o- py H-€i=n- 3- N\c}:ﬁ%()am—c—» aciral, k)J\OH
ester (prepared by deprotonati rtiosmodi um hwdrilde =

in THF) gives the N-alkyl ated p@yrirdone. Renoval wWo©° R
2004/ 1063p4 PCGI/ US2004/ 016706 -25 of the

benzyt [zoomyl Tproglect i ng group using hydrogen and
pal | adi [non car bon fi v8& the anine. This is then

Scheme III (a)H; Pd/C MeOH; (b)

5 PhCH,0 (CO)Cl/NayCO3/H,0/THF; (c) (CF3S802),0 / 2,6-
Lutidine/DCM; (d) NaH/THF; (e) R1-Cl/EtsN/DMAP/DCM; (f)
TFA/DCM

[0054] In Scheme III the folowing abreviatons are
used: 7z is a benzyloxycarbonyl protecting group; MeOH is

10 methanol; DCM is dichldromethane; TFA is trifluoroacetic
acid; DMAP is 4-dimethylaminopyridine; THF is
tetrahydrofuran. Pyridone acid derivatives I can be
prepared in chiral form using the synthetic sequence
shown in Scheme III. The starting (2-oxo-1,2-dihydro-

15 pyridin-3-yl)-carbamic acid benzyl ester (R%=H) is
prepared using a procedure similar to that described by
Warner et al J. Med. Chem. 1994, 37(19), 3090-3099
Commercially available (R)-tert-butyl-2-hydroxybutyrate
(R®*=ethyl) is treated with trifluoromethanesulphonic

20 anhydride and 2,6-lutidine in DCM to give the
corresponding triflate. Reaction of the triflate with
the anion of (2-oxo-1,2-dihydro-pyridin-3-y1)-carbamic
acid benzyl ester (prepared by deprotonation with sodium

hydride in THF) gives the N-alkylated pyridone. Removal



reacted wth an appropriate el ectrophile,
triethylamine and DVMAP in DCM For exanple if RL is

WO egudiloesidi t o be RC=0 5 (an ami de) then an apprp@r/iUs10e4/§16706
substituted acid chloride may be used. If RL is
required to be RS(=0) 2 (sul phonam de) then an
appropriately substituted sulfonyl chloride may be
used. If Rl is RO(C=0 (carbamate) then an
appropriately substituted chloroformate nay be used.
If 10 RL is RN(C=O (urea) them2mn appropriately
substituted carbanoyl chloride or isocyanate nay be

used.ofThe0bBAE Y1 B HrMRS 1MBY- o P Pf 24
accordlngli Acid 1 is thghngp?eﬁgrégpgg dgpyg%%%t?¥ﬁfogen

of t FE%eSPelafium Q5 ExRep eivessihry andinfl uofbasets cchen

aci d.reHe ea@Cidth Sart 1AQ,a
(Schéﬁ; gge [0555 ?ﬁg}e?%?égga%g?%§$ﬂg%g%dl%%%Qéé%f%mlne

thi s 3%y i §OF gxprBteskt fr ipreparimyl &0 be RC=0
anpq%&daﬁﬁdépriﬂgﬁién apé%oﬁ%1a¥¥f§ gﬂﬂgtg@utgﬁF&@#lned

(1) 20 wherein , : are as
in aﬁ?18Fld?h%a%H%bd¥ﬁ§htsIﬁeRePﬁ reanpredi by S (=0)

t o £
20 303%?% ? VIO 28%5%%06%6%5 1J%cr§ Elzeedti’/ g%?%%t@ezde\l Sgifonyl
wher ébdorRge Bay N used( 0) OR7RD,isRBC( 05N Harbamate) then an

Egg?%% bt Kﬁﬁgéﬁ§(éﬁbsﬁlkb%ea cﬂfgyoégyﬁan)mg§(gg uged. If

1s RN (C=0 (urea) then an appropriately substituted
carbamoyl chloride or isocyanate may be used. The other
R? groups may be prepared accordingly. Acid 1 is then
prepared by deprotection of the ester by, for example,
using trifluoroacetic acid. The acid is then coupled to
15 amino alcohol 2 (Scheme 1).

[0055] Therefore, another embodiment of this invention

provides a process for preparing a compound of formula I:

- .
4
™S
1 5
N
H 6 R H §

(I)
20 wherein R, R*, R’, R*, and R®, are as defined in any of
the embodiments herein, comprising:

(a) reacting a compound of formula (III):

R2
()9
N
R® w/“\OH
o R®



(R6) 2NC (O C (O)N(H -, or R6OC (0) C (O)N(H -; 5
R1 is independently hydrogen, (Cl-Cl2)-aliphatic- (C3-
w@i@yAaessed oal i phatic-, (C6-CLl0)-aryl-, (C3-CLOPET/US2004/016706
het er ocycl yl -, (C5-C10)-heteroaryl-, (C3-C10)-
cycl oal i phatic-(C1-Cl12)-aliphatic-, (C6-Cl0)-aryl-(Cl
Cl2)-aliphatic-, (C3-Cl0)-heterocyclyl-(Cl-C12)- 10
al i phatic-, (C5-C10)-heteroaryl (Cl-Cl2)-aliphatic-,
wherein up to 3 aliphatic carbon atons nay be repl aced
with a group selected fromO, BH), N(R, S, SO and
S02; and wherein R10 is optionally substituted with up
to 6 ﬁ%ggi%uents i ndependently selected fromR;, and
15R and R6are as defined in any of the .
enbo@? ment-810;0f ~@ GHAR' S B°F (AEF & . W R Fdonpound of

formul kYo i+ Rﬁaeﬂ%f& (8}, 2% (Wherei B s riw () -

ei ther "a c¢arbonyl ‘group” or an group; and
are as @%ﬂt%@).%oaNyHbf tore RSB O] GrENISEGF for mul a

hes gin e Q ic- -
e A e e AP
O—| gr ouqy, 0)t-herlbhdipraociess ﬁ@rﬁh@i FopTi SE€3-CHYP) -
oxi di zi;ng th rou 0 £o u t
formul a % %ngygr owPC th)Irﬁ)a;lll grogpﬁ W&% oo
-C(0 mlmllpmlchecm@@sgllpbﬁ’pmses Gcéhéflpurﬁﬁ?é% (C1-

step of nv rt ng.t he 0 ), (AQLc

nto RECQOMCRPE L Rechone T e 3b6ar T80 L
E@T/USZQDAﬂﬁ&ﬁZG6 €27CI®D€$@¥*@B&yl(Q¥&9¥2«3@3FN@HF1C“
R6C( O Cvgilg) rl\é(i@ ub §6N§ H%liphatlc carbon atoms may be replaced

with a group selected from O, N(H), N(R), S, SO, and
S0O,; and wherein R'® is optionally substituted with up
to 6 substituents independently selected from R; and
15 R, R?, R?® and R® are as defined in any of the embodiments
of formula (I) herein;
with a compound of formula (IV):
R4
RS
HaN i
Y
)

20 wherein Y is either a carbonyl group or an OH group; and
R* and R® are as defined in any of the embodiments of
formula (I) herein;
in the presence of peptide coupling conditions and a
solvent;

25 provided that if ¥ is an OH group, then the process
further comprises (b) oxidizing the OH group to provide
the compound of formula (I); and
provided that if R® is -NO;, -C(0)OR'®, or -CN, the process
comprises the further step of converting the -NOj,

30 -C(0)ORY, or -CN into RSC(O)N(H)-, R°SO.N(H)-



(R6) 2NC(O C(O) N(H) -, or R60C(O0)C(O N(H)-. [0056] The
coupling conditions may be any known to skilled
w@e@atiogsnoners for form ng peptidyl bonds. 5 Pref/e@sr0e4016706
coupling conditions are EDC/ DVAP/ HOBt. A preferred
solvent in the above enbodinent is THF. [0057] In a
preferred enbodi nent, the conpound of formula (Il1):
R2 QO RO N\v "OCH R3 10 (II1l) wherein R2, R3, and R9
are as defined herein; is prepared by a process
conprising: (c) reacting a compaund of formula (V):
R2 NR9 - "ORI0O 4 OR3 15 (V) wherein R R2, R3,
and I ef i ( |n I t he,s
o csangg o L r ot Be TR Ao {1 ok (o FoBed] P =0 (e0 -
depr otfédtlﬂ%@))cﬁd@dNt(ans oW [R°0aéPRAOIOR(Ee  speci fi ¢
prote gro (
o7 R O hene s St SR T Esndryi ag to
woul dSkJI]ﬁ{ﬁduﬁéaa’GlUlmSolfyDSI Sorpiny efeartiddlabpdds s
TE, Dhe SRl pod,B0Ly ANl BIM L Mo DA Ehe ALY |
solvent rol yZI ig CORdTt1 ons conpri TF
and mearﬁfedRiOlvsntrrertrhwheoabetrhydambctdwlenmr efefHEd
depro "9 200 = 4/
condi e oour Do Baet Lo Sa e RAON SRACHF PO TR i
IS beBrnaylla t(heén) t he benzyl group could be renoved by

10 (IIT)
wherein R?, R3, and R® are as defined herein;
is prepared by a process comprising:
(c) reacting a compound of formula (V):
RZ
() §
') 3
15 (Vv

= g

wherein R, R?®, R?, and R’ are as defined herein;
in a solvent in the presence of deprotecting conditions.
[0058] The deprotecting conditions will depend on the
specific protecting group (i.e., RY®). For example, if R
20 is t-butyl, then preferred deprotecting conditions would
include acid hydrolysis. A preferred acid is TFA. A
preferred solvent is DCM. More preferably the solvent
and the hydrolyzing conditions comprise TFA and DCM. If
RY is methyl or ethyl, then preferred deprotecting



hydr ogenol ysis. [0059] In a preferred enbodi nent, the
conpound of 5 formula (V): RR O RO N'J~-ORo ORS3

w@ Yo4/10d3e4 ein R2 , R3, R9, and RID are as def i PeriusS2004/016706
herein; is prepared by a process conprising: 10 (d)
reacting a conpound of formula (VI): R2 RO N OH
(VI) wherein R2 and RO are as defined herein; wth a
compound of formula (MI): 15 O X ORlo 3 (V)
wherein X is a suitable |eaving group; and R3 and R10
are as defined herein; 20 in tBR8-presence of a sol vent
and a base. [0060] Preferably, Xis -I, -Br, -d, -OH

an albkyl slfonateq B Bk Yo sul f 9gassus Wam) X | 8£ R is
-OH, “an WO 2004/ 106304 PCT/ US2004/ 016706 - 29

apprbprint e themyvichg Browpl AP IBe CgBherBR SEMAVSs) £y
(€. Ohyard§eddiyie M tsunobu reaction). Preferred

sul fonates 1nclude -Otrifluoronethanesul fonate, -0-
met h&ABBY f onde 2 Prebevehesofdpgte, ths gompound of

5 formula (V):

wherein R?*, R?, ﬁg, and R are as defined herein;
is prepared by a process comprising:
10 (d) reacting a compound of formula (VI):
R2
x
rI- N
OH
(VI)
wherein R? and R’ are as defined herein;
with a compound of formula (VII):
15
O
X\‘/“\OR“)
R®
(VII)
wherein X is a suitable leaving group; and
R?® and R!® are as defined herein;
20 in the presence of a solvent and a base. ’
[0060] Preferably, X is -I, -Br, -Cl, —-CH, an

alkylsulfonate, or an aryl sulfonate. When X is -0OH, an



5 tol uenesul fonate, -0-mnitrobenzenesul fonate, and

-0-p- nitrobenzenesul fonate. Suitable |eaving groups
wag@iabesdn the nmethods of this invention are MEI/US2004/016706

known in the art. See, e.g., "March's Advanced

Organic Chemstry", 5th Ed., Ed.: Smth, MB. and

March, J., John Wley & Sons, New 10 York (2001).

[0061] Any solvent that is conpatible with the

generation of anions may be used. Preferred solvents

i ncl ude DMF, toluene, and THF-2p0062] Suitabl e bases

incI ude any that may renove a 15 proton fromthe

| Aeb¥) ig&!h 3SES benNgbtes tBUlin, skDA, (e.g.,
Nd%y%%ﬁ%h%ﬁ E’r efré%a Iy,ﬂ)t hg basg s NaH. T

6
Anot per it sl M AEREPY  FRAC 0PNt | BHQﬁ?W%ééligonatLS

pfo%ﬁ%ﬂ&é Ry %Q@Ehﬁgr&nm(if@fmf:@[ mpa (V1) R
OR3 20 (MIIl) wherein: R2 is -CF3,

-d , megRnesyidpnateCF30- bwen@fsuﬁeéonéﬁﬂr BPRS, R,

aé‘d B&Qu&{&xﬁsfogﬁftbnedohﬁfrﬁﬂ%ob%%%héé?hﬁﬂoﬂit% step 0b-p-
reacting a compound of fornula 25 (I1X): WO

2004n1aﬁ®mmﬁlsuszeaa¢@16mtab@;@ RoavRYg \gr s pRpful in
wher ¢ dﬁ%ﬁﬁﬂﬂ% B3 @£§Sa§?§%ﬁﬂﬂ5ﬁjag%rﬁéml ki i% the art.

conpoun tormula (VI h
See, e.g., "March’'s Advanced Organic Chemistry", 5 Ed.

Ed.: Smith, M.B. and March, J., John Wiley & Sons, New
10 York (2001).

[0061] Any solvent that is compatible with the

generation of anions may be used. Preferred solvents

include DMF, toluene, and THF.

[0062] Suitable bases include any that may remove a

15 proton from the hydroxy group in (V). Such bases include
BuLi, LDA, LHMDS, and NaH. Preferably, the base is NaH.
[0063] Another embodiment of this invention provides a

process for preparing a compound of formula (VIII):

20 (VIII)
wherein:
R? is -CF;, -Cl, -OR’, -NO, -OCF;, -CN, or R%; and
rR3}, R®, R?, and R'" are as defined herein;

comprising the step of (e) reacting a compound of formula

25 (IX):



X ORI0O 5 T3" (VII) wherein R3 and R10 are as defi ned
herein; and X is a suitable |leaving group; in the
w@e@ganses of a sol vent and a base. 10 [0064] PCT/US2004/016706
Preferably, Xis -1, -Br, -d, -OH, an
al kyl sul fonate, or an aryl sulfonate. Wen X is -OH
an appropriate |eaving group may be generated in situ
(e.g., as in the Mtsunobu reaction). Preferred
sul fonates include -0-trifluoronethanesul fonate, -0 15
met hanesul fonate, - O benzenesutimnate, -O p-
tol uenesul fonate, -O mnitrobenzenesul fonate, and
-O p- nitrobenzenesul fonate. [006 Any solvent is
conpati ble with the generation ani ons may be used.
Such solvents include DVF, 20 toliene, and THF.
Preferably, the solvent is THF. 66] Suitabl e bases
i nclude any that may renove a n fromthe hydroxy
group in (V). Such bases i n®°ide™BuLi, LDA, LHVDS
and NaH. Preferably, the base is H.  [0067] Another
enbodi nent of this invention provides a 25 process for
preparing a conpound of fornmul &X)1): W 2004/ 106304
PCT/ 0167 23 .~ B3 HO(I)
wher ar g ORSY pe St fla e inpa AR IS B O L0
any ofith ke cembodidrentt Sayewdipn (VEDNpri sing: 5 (a)
reacting a conpound of fornula bVI or IX): R, RN

X\I/ﬂ\ORw

5 R®
(VII)

wherein R’ and R are as defined herein; and
X 1s a suitable leaving group;
in the presence of a solvent and a base.

10 [0064] Preferably, X is -I, -Br, -Cl, -OH, an
alkylsulfonate, or an aryl sulfonate. When X is -OH, an
appropriate leaving group may be generated in situ (e.g.,
as in the Mitsunobu reaction). Preferred sulfonates
include -O-trifluoromethanesulfonate, -0O-

15 methanesulfonate, -O-benzenesulfonate, -0-p-
toluenesulfonate, —O—m—nitfobenzenesulfonate, and -0O-p-
nitrobenzenesulfonate.

[0065] Any solvent is compatible with the generation
of anions may be used. Such solvents include DMF,

20 toluene, and THF. Preferably, the solvent is THF.

[0066] Suitable bases include any that may remove a
proton from the hydroxy group in (V). Such bases include
BuLi, LDA, LHMDS, and NaH. Preferably, the base is NaH.
[0067] Another embodiment of this invention provides a

25 process for preparing a compound of formula (I):



OH, (M or IX) wherein: RO is -N02, -C(O OR10, -CN,
R6C(O) N(H) -, R6SO2N(H)-, 10 R60C(0)N(H) -,

WO RO¥ANSID) N(H) -, R6C(0)C(O)N(H) -, REN(H)-, (PRCT/US2004/016706
6) 2N( O (O N(H) -, or R6OC(Q C(OQN(H-; and Rz, R3
and R6 are as defined herein; wth a conpound of
formula (X): R4 OXR5 RNHY 15 (X) wherein Y is
ei ther a carbonyl group or an OH group; and R4 and R5
are as defined herein; in the presence of any of the
coupling conditions defined heétein and a solvent; WO
2004/ 106304 PCT/ US2004/ 016706 -32 provided that if Y
is an OH group, then the ppecess further conprises
(b) oxidizing the OH groupjto provide ttle compound of
formula (1); and provided #hat if RO isR'N®, -C (O
OR10, or -CN, the 5 procfss donpryses |the further step
of converting the -2, BN into R6C
(O)N (H) -, R6S02N (H)N-,
(R6) 2NC(0) N(H) -, ReC( 0hiC( 0 . (R
6) 2NC(O) C(O N(H) -, or R60C(O C(O N(:H)-. [0068] The
compounds of this invention caht’be assayed 10 for
theiry.Abil igy £0 igahifi t jhhegrs elpas@s0bekindd 3in any of
caspase activity, or apoptosis directly. Assays for
eachtbe emeodigzentei hpeslar CHBEWRLPH the art. Sel ect ed

agsaysg g{eﬁa S iangItngglll@cWoﬁ QQeQLkf (Phaseeeut i cal Iy

acceptable salts o R2
\

R? | N

OH ,

(VI or IX)

wherein:
R? ig -NO;, -C(0O)ORY®, -CN, R°C(O)N(H)-, R°SO,N(H)-,
10 RSOC (O)N(H) -, (R®),NC(O)N(H)-, RSC(O)C(O)N(H)-, R°N(H)-,
(R®),NC (O) C (O)N(H) -, or R°OC(0)C(O)N(H)-; and
R? R® and R® are as defined herein;

with a compound of formula (X):

15 (X)
wherein Y is either a carbonyl group or an OH group; and
R* and R® are as defined herein;
in the presence of any of the coupling conditions defined

herein and a solvent;



15 conmpounds of this invention are utilized in these
conpositions, those salts are preferably derived from

WO p@ngeasd£ or organi c aci ds and bases. | ncl udePCEHIB2994/016706
such acid salts are the follow ng: acetate, adipate,
al ginate, aspartate, benzoate, benzene sul fonate, 20
bi sul fate, butyrate, citrate, canphorate, canphor
sul fonate, cycl opentanepropi onate, digluconate,
dodecyl sul fate, ethanesul fonate, fumarate,
gl ucohept anoat e, gl ycerophosphad2; hem sul f at e,
hept anoat e, hexanoate, hydrochl oride, hydrobrom de, 25

hydro'0d|%ﬁ@v@d@&dE9§NQ£mqu%uEﬁoﬁﬁt§iod§“nﬁyéﬁ the process
mal eat e, et hanesul fonate, 2-napht hal enesul fonat e

ni cot FHAEr comarases fhimsatidizpegt it gg@ﬁl@utbapzeowde

3- phefyd -« REBRhANEE e o RinfilAl(§) ; PLY4! at e, propionate,
succinate, tartrate, thlocyanate tosylate and

undecanoaf&ovpdsd BRtait &°i hel i, anfbdl GRI s adt s:CN, the
a|5ka|]g5r<f8:gs%l cgﬁb£§se§% %rtﬁggl g%ﬁ%%&%@%}%‘t!ﬂ% the -NO,,

salts, al kallne earth netal salts calc
and rm@ﬁ@é]IRum 9xl t§N $ate sRE (OMNOH rani R SVOY @004/ 106304

PCT/ 4S20Q44 1@@1@706 R-Sf% cb(%%ﬁfm ysuc cg%)c O)N(H) -, RN (H)-,

dlcyclohex am ne sa ["'ucam ne,
sal t s(Rm tWC%HﬁH@)Qdes sore HR°QE Oh@@?ﬂiﬁ@-ly3|ne and

SO fofdde][OO?%LeA$5ﬁbOJAH% g%shﬁ 'iﬁ éﬁ%l %oggﬁlﬂ%gééﬁayed

groups can e quaterni ze SUC agents as

alokyl fdaltinees, abS]Ji:tlfyaSo eyl & emély:}ele@@épwtf I8AWM, caspase
butyl chlaride, bronides nd |of|des di al ky
sul f A1ES Y 1 EY e hORs Rty 1r8FE Hyl A%ﬁﬁ%ﬁtfpraﬁECh of the

d|anyacﬁmﬂxkabesaréommbwﬂnamnthalaﬁes SdIch a8 d86¥s are
Iaur(% gyéla ¥ and stearyl chlorides, 10 brom des
and i0dideEe%aPat Y1 hali des, such as benzyl and
phenetdodoibr onmdej_shmahdﬁumeauy\aa@@eﬁamiel ss0kybbe w@le

i_spersible _products are thereb obtalned [0071] The
ggnpdﬁﬁ@?“ﬁ??l? eﬁh%§1%q¥§n56ﬁﬁo%¥ in these

compositions, those salts are preferably derived from
inorganic or organic acids and bases. Included among
such acid salts are the following: acetate, adipate,
alginate, aspartate, benzoate, benzene sulfonate,

20 bisulfate, butyrate, citrate, camphorate, camphor
sulfonate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate,
heptanocate, hexanocate, hydrochloride, hydrobromide,

25 hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate, 3-phenyl-
propionate, picrate, pivalate, propionate, succinate,
tartrate, thiocyanate, tosylate and undecanocate. Base

30 salts include ammonium salts, alkali metal salts, such as
sodium and potassium salts, alkaline earth metal salts,

such as calcium and magnesium salts, salts with organic



met hods of this invention may al so be nodified by 15
appendi ng appropriate functionalities to enhance

W@ e0eabd3ve bi ol ogi cal properties. Such nodifi cCBET/ORR04/016706
are known in the art and include those which increase
bi ol ogi cal penetration into a given biol ogical system
(e.g., blood, lynphatic system central nervous
system), 20 increase oral availability, increase
solubility to allow adm nistration by injection
alter metabolismand alter raBé& of excretion. [0072]
Pharmaceutical |y acceptable carriers that nay be used

in theses C%%Eﬁséélgi@{éi&{éi@ambﬂé asEcqi0t 25 linmited
to, 1on exchangers, "al um na al um num st ear at e,
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bu”&fgfrﬁth%t angesnsUChh@ssphesphat es, glycine, sorbic
aci d ot assl um sor bat e, partl al aﬁycerl de m xt ur es of

sat uF8AEY vegdiaBl etPathas isc MdE rodat er OGS PTSEPS can

ef ecf,t oé{LYét%%xu%@ghw§§h pEQtREgRe tEULE al BvedliSiI0gilURRT i des,
hydr ogen phosphat e, g@;a33|un1h drogen phosphat e,
VA

sodi smsh il Gethgl. kalreopvdol PBE dAR %} |q1}3'é°rlder

”agnﬁ?bﬂgaeé'gnﬁ'5b8§&§s RO Yk AY kuP¥E£OL | dANG as dimethyl,
cel | ul ose-based WD 2004/ 106304 PCT/ US2004/ 016706 - 34

substlaatesl, ébpsvhypedelifmdolsulégipm tong chain halides
Carbgé%gﬁggndéaylluhQﬁfylPQﬁ%?ﬂH' 1aL88, sMWE8Sl, chlorides,

pol yet hyl ene- pol yoxypropyl ene- bl ock polyners,
Dol yeromidare agidy detlidad. ol vt ha§1119@73§11%@§r @@ﬁ@yl and

to a prefer ﬁe%f%m@eggﬁ&ﬂa  ottie-s .COMROSEHt boNsi Vs difbSe or

i nvehtion are fornul ated f pharnaceutlca
admi diispersitge p@Oduﬁﬁﬁn®¢e Rhﬁﬁa@WaB yadnefinan bei ng.

| 0074hoPEh PREMRERULLLAL COMPOIIL ANEnef cdiifbdilasant and
10 |nvent|on may be adm nistered orally, parenterally,

by iebabds ioh t@pﬁaynvmb;@ramaw alset bRl yodhkisad By,
chcgbpgndlng appropriate functionalities to enhance

selective biological properties. Such modifications are
known in the art and include those which increase
biological penetration into a given biological system
(e.g., blood, 1ymp£atic system, central nervous system),

20 increage oral availability, increase solubility to allow
administration by injection, alter metabolism and alter
rate of excretion.
[0072] Pharmaceutically acceptable carriers that may
be used in these composgitions include, but are not

25 limited to, ion exchangers, ‘alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin,
buffer substances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or

30 electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal gilica, magnesium

trisilicate, polyvinyl pyrrolidone, cellulose-based



vaginally or via an inplanted reservoir. The term
"parenteral” as used herein includes subcutaneous,

WO pdorAav¥Bnous, intranmuscular, intra-articul ar, BGI/US2004/016706
intra-synovial, intrasternal, intrathecal
i ntrahepatic, intralesional and intracrania
injection or infusion techniques. Preferably, the
conpositions are admnistered orally or
i ntravenously. [0075] Sterile injectable forns of the
conpositions of 20 this inventBén may be aqueous or
ol eagi nous suspension. These suspensions nay be

for ”Uél%se&&%%mﬂbﬂgewylérfec@iywﬁs Koem, i n the art

using suitable dispersing or ~ wetting agents and
sus pefRITRIvasEhY s ceThel aier idod varny betedl evaxespar at i on
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as a so suspén m
purpdgmﬁna@¢lbband fixed oil may be enpl oyed |nclud|ng

synt h nono ri. aci ds,
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prep n bl es, .as are n
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such 1nhrayanbosynEmtmdmusﬂdlakosEntWa{ﬁﬁﬁﬂdmladlspersing
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intralesional and intracranial 1njectlon or infusion
techniques. Preferably, the compositions are
administered orally or intravenously.
[0075] Sterile injectable forms of the compositions of
20 this invention may be aqueous or oleaginous suspension.
These suspensions may be formulated according to
techniques known in the art using suitable dispersing or
wetting agents and suspending agents. The sterile
injectable preparation may also be a sterile injectable
25 solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example
as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water,
Ringer's solution and isotonic godium chloride solution.
30 In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose, any bland fixed oil may be employed including

synthetic mono- or di-glycerides. Fatty acids, such as



10 emul si ons and suspensions. O her conmmonly used

surfactants, such as Tweens, Spans and ot her
wepuwkdaoddpi ng agents or bioavail ability enhanceewUSTNQN6706

are comonly wused in the manufacture of

pharmaceutically acceptable solid, liquid, or other

dosage forns nay al so be used for 15 the purposes of

formul ati on. [0076] The pharnaceuti cal conpositions of

this invention may be orally adm nistered in any

orally acceptable dosage form3%€l udi ng, but not

limted to, capsules, tablets, aqueous suspensi ons or

sol utdns ahﬂdzgnﬁhf%é*ﬁ%%d%&lﬁébhgffvigy ég'%Eeuﬁgeful in
carriers which are commonly used include |actose and

cor n StaPeRParphbe ff iinges§ahiss, saktpngs n@&gme@ um
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liquid at rectal tenperature ah ererore w I?mlilresfjtfying
i n tIRgeREEt O Pirawlidadd lihg dnhancerSuehinht ere at@mmonly

i ncl yde 39508, ol yet hyl ene
glycols. 5 Oo‘gg?&rg{]e C%ﬁgémngge [ caceé%ér%ﬁgéh’l o%%eptfable
this Sqlﬁdenh@mldmypral@ebeda@mmlB:trmsedlayoplsalH>ey,used for

§5Peeil bYrpdbien dhacharggtgh, treatment. includes

areas or orga
[0076] The pharmaceutical compositions of this

invention may be orally administered in any orally
acceptable dosage form including, bqt not limited to,
capsules, tablets, agueous suspensions or solutions. In

20 the case of tablets for oral use, carriers which are
commonly used include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also
typically added. For oral administration in a capsule
form, useful diluents include lactose and dried corn

25 starch. When aqgueous suspensions are required for oral
use, the active ingredient is combined with emulsifying
and suspending agents. If desired, certain sweetening,
flavoring or coloring agents may also be added.
[0077] Alternatively, the pharmaceutical compositions

30 of this invention may be administered in the form of
suppositories for rectal administration. These can be
prepared by mixing the agent with a suitable

‘non-irritating excipient which ig solid at room



readily accessible by topical application, including

di seases of the eye, the skin, or the |lower intestina
wQaQoouneasv4 Suitable topical fornul ati ons are rePemUB3004/016706

prepared for each of these areas or organs. [0079]

Topi cal application for the |lower intestinal tract

can be effected in a rectal suppository fornulation

(see above) or in a suitable enema fornul ation. 15

Topi cal | y-transdermal patches may al so be used. [0080]

For topical applications, the ph&fnmaceutica

conpositions may be fornulated in a suitable ointnent
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in one or nore carriers. Carriers for oplca
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[0080] For toplcal applicationg, the pharmaceutical
compositions may be formulated in a suitable ointment
containing the active component suspended or dissolved in
one or more carriers. Carriers for topical |

20 administration of the compounds of this invention
include, but are not limited to, mineral oil, liquid
petrolatum, white petrolatum, propylene glycol,
polyoxyethylene, polyoxypropylene compound, emulsifying
wax and water. Alternatively, the pharmaceutical

25 compositions can be formulated in a suitable lotion or
cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable
carriers. Suitable carriers include, but are not limited
to, mineral oil, sorbitan monostearate, polysorbate 60,

30 cetyl esters wax, cetearyl alcohol, 2-octyldodecanol,
benzyl alcohol and water.

[0081] For ophthalmic use, the pharmaceutical

compositions may be formulated as micronized suspensions



in an oi ntnment such as petrolatum [0082] The

phar maceuti cal conpositions of this invention may
wa@bk®a/1soadni ni stered by nasal aerosol or i nhBCHUBZIN4/016706

Such conpositions are prepared according to 10

techni ques wel |l -known in the art of pharnmaceutica

formul ati on and may be prepared as solutions in

saline, enploying benzyl al cohol or other suitable

preservatives, absorption pronoters to enhance

bi oavail ability, fluorocarbons37-and/ or other

conventional solubilizing or 15 dispersing agents.

[0083%1E@%t@ﬁ@&?'Sﬁaﬁtﬁﬂ§%d9§H99§iéiéHEin%ﬁeor, preferably,
partlcularLé useful in therapeutic applications
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hgfaQﬁgbgrggHiq&%gh%gl cutaneous and articul ar

syndr one a. k.d. neonatal onset nultisystem

infl| d998Bdry s adxop)-detanibedlcamedistieipaneare f ever,

TNFR%%é%ﬁgﬁigiﬁy'useful in therapeutic applications relating
to an IL-1 mediated disease, an apoptosis mediated
disease, an inflammatory diséase, an autoimmune disease,

20 a destructive bone disorder, a proliferative disorder, an
infectious disease, a degenerative disease, a disease
associated with cell death, or various forms of liver
disease. Such diseases include those related to
rheumatology and autoimmunity, such as rheumatoid

25 arthritis, osteoarthritis, osteoporosis, systemic lupus
erythematosus, scleroderma, chronic thyroiditis, Grave’s
disease, myasthenia gravis, autoimmune neutropenia,
autoimmune hemolytic anemia, thrombocytopenia, juvenile
rheumatoid arthritis, gout, Behcet’s syndrome, Still’s

30 syndrome, macrophage activation syndrome, and
sarcoidosis; auto-inflammatory syndromes, such as
cryopyrin-associated Periodic Syndromes, (including

Muckle-Wells syndrome, familial cold urticaria, chronic



Peri odi ¢ Syndrone (TRAPS), Hyper-1gD periodic fever 5
Syndrone (HIDS), and Bl au's syndrone; der mat ol ogy,

W@ @h/106384 psoriasis, atopic dermatitis, scarriPgl/US2004/016706
al opeci a, acne vulgaris, and penphi gus; respiratory,
such as asthma, adult respiratory distress syndrone,
cystic fibrosis, enphysema, chronic bronchitis,
chronic obstructive 10 pul nonary di sease, and
i di opathic pulnonary fibrosis; internal nedicine,
such as inflammatory peritoniti®- inflamuatory bowel
di sease, Crohn's disease, ulcerative colitis,
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cer elrephti sthemacewpidiepsyy apistadl nuseltkatiadéiophyenal
disease, polycystic kidney disease, burms, organ
apoptosis after burn injury, haemorrhagic shock, organ
failﬁre {({e.g., hepatic failure, acute renal failure, and

20 acute respiratory failure), and endometriosis;
transplants, such as graft vs. host disease (GVHD) and
organ transplant rejection; oncology, such as leukemias
and related disorders, myelodysplastic syndrome, multiple
myeloma-related bone disorder, acute myelogenous

25 leukemia, chronic myelogenous leukemia, metastatic
melanoma, Kaposi’s sarcoma, and multiple myeloma;
cardiovascular, such as chronic heart disease, acute
heart disease, myocardial infarction, myocardial
ischemia, congestive heart failure, atherosclerosis,

30 coronary artery bypass graft (CABG), and acute coronary
syndrome; the central and peripheral nervous systems,
such as Alzheimer’s disease, Parkinson’s disease,

Huntington’'s disease, Kennedy'’'s disease, prion disease,



anyotrophic | ateral sclerosis, nmultiple sclerosis,

H V- related encephalitis, traumatic brain injury,
wa@pioaabeseord injury, neurol ogi cal danmage due POT/US2004/016706

stroke, diabetic 5 neuropathy, and acute and chronic

pai n; opht hal onol ogy, such as uveitis, retina

di sorders, diabetic retinopathy, glaucoma, and

keratitis; infectious diseases, such as viral

nmedi at ed di sease, sepsis, septic shock, Shigellosis,

hepatitis-B, hepatitis-C, hepat33+s-G 10 yell ow

fever, dengue fever, Japanese encephalitis, HV
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2004 /0ke6804 PCTHHIS23A/086£06ibed compositions should be
sufficient to cause a detectable decrease in the severity
of the disease or in caspase activity and/or cell
apoptosis, as measured by any of the assays known in the

20 art.
[0084] According to another embodiment, the
compositions of this invention may further comprise
another therapeutic agent. Such agents include, but are
not limited to, thrombolytic agents such as tissue

25 plasminogen activator and streptokinase. When a second
agent is used, the second agent may be administered
either as a separate dosage form or as part of a single
dosage form with the compounds or compositions of this
invention. Accordingly, a combined preparation for

30 simultaneous, separate, or sequential use is provided by
this invention.
[0085] Dosage levels of between about 0.01 and about
100 mg/kg body weight per day, preferably between about



-40 0.5 and about 75 ng/ kg body wei ght per day of the
prot ease i nhibitor conpounds described herein are
wais@iabe304 n a nonot herapy for the preventi on aPdI/UuS2004/016706
treatnment of a disease involving caspase activity
and/ or apoptosis. 5 [0086] Typically, the
phar maceuti cal conpositions of this invention will be
adm ni stered fromabout 1 to about 5 tines per day or
alternatively, as a continuous infusion. Such
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ver r |gul ar se ng treated.
e gr?o%ngg ?ro q?o\?ugt i“Ngr &di ag utags t&% CqEpERgTd-
upon &qﬂ@mart |T&m¢rarthecmmpoadtamis oifhe:rhlishénapﬁui@rc

agent Breseégmblﬂééfga of a compound of formula I and one

domprl

or more additional therapeutic or prophylactic agents,
both the compound and the additional agent should be

20 present at dosage levels of between about 10 to 100%, and
more preferably between aboﬁt 10 to 80% of the dosage
normally administered in a monotherapy regimen.
[0088] It should also be understood that a specific
dosage and treatment regimen for any particular patient

25 will depend upon a variety of factors, including the
activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, and
the judgment of the treating physician and the severity

30 of the particular disease being treated. The amount of
active ingredients will also depend upon the particular
compound and other therapeutic agent, if present, in the

composition.



conposi tion. WD 2004/106304 PCT/ US2004/ 016706 -41

[0089] In a preferred enbodi nent, the invention
w@e@nilakess a met hod of treating a nmanmal , havi nBCDN82004/016706

the aforenentioned di seases, conprising the step of

adm nistering to said mammal a pharmaceutically 5

accept abl e conposition descri bed above. In this

enbodi ment, if the patient is al so adm nistered

anot her therapeutic agent or caspase inhibitor, it

may be delivered together w t+ii-he conpound of this

invention in a single dosage form or, as a separate

dosaggofgahm 1%%%@5&&%%@58&@@ %%%aﬁﬂ%éngP&?ge
form the other caspase inhibrtor or agent nay be
adm mirsvéded prieorhad,of drephéngamendnimd  abavong one of the

fol | qu i nj St ratj f : tically
acceprShaiasoha At el BomBl A IR SRDY0t 1

i nveradmdnistsr{0@90} daicomdemal hatpheninsicenvénaitn be

mor e JAbY apynder st 0ad.: Lha Lol Lou ng, prepagt | ye. and
tésting exanpl es are set forth. €se exanples are

for tdwodpueposeiDfthd Ipastieati bm Drdo/ agindnaseened drother

be c I .as_limting_the scope.qof the.invention
in aﬁg&%géggﬁbgé%gﬁg}émi%aspasg 1ﬁh1b1tor, 1% may be
(S, S)ded-i[v2r£8- hoetyhanwiah? £hx oe@kbquyrd difnthiyl Javention in

butyeyganiQg]-4-oxo-§i&$,3 5, 6-tetrafl uoro-phenoxy) -
O I

pent &néi e 94E] 49299 STOHE & ATHEES eic))/ocEl 2w °Ho

EOF When administered as a separate dosage form, the other
caspase inhibitor or agent may be administered prior to,
at the same time as, 6r following administration of a
pharmaceutically acceptable composition comprising a
compound of this invention.

15 [0090] In order that this invention be more fully
understood, the following preparative and testing
examples are set forth. These examples are for the
pﬁrpose of illustration only and are not to be construed
as limiting the scope of the inventioﬁ in any way.

20 Example 1
(S,S)—3—[2—(3—Acetylamino—Z—oxo—ZHprridin—l-yl)—
butyrylamino]-4-o0xo0-5-(2,3,5, 6-tetrafluoro-phenoxy) -

pentanoic acid

25

0
o X O OH
/J\N N\{JKN 0 F
H o :\ H o
F
F

Method A:
(S)-2-(3-Benzyloxycarbonylamino-2-oxo-2H-pyridin-1-vy1l) -
butyric acid tert-butyl ester



Met hod A:

(S)-2-(3-Benzyl oxycar bonyl am no- 2- oxo- 2H pyri di n-1-yl)
WO 2mat1ya30£ acid tert-butyl ester WO 2004/ 10630BCT/US2004/016706
PCT/ US2004/ 016706 -42- OO O~ N -V NJ~O -~ [0091]
To a cooled (0C) solution of (R -tert-butyl

hydr oxybutyrate (1.03 g, 6.43 mmol) in dichl oronmet hane
(25 m), was slowy added 2,6-lutidine (1.38 g, 12.9 5
mol ) and then trifluoromet hanesul foni c anhydride
(3.45 g, 12.2 mmol ). The resut42hng m xture was
stirred at OC for 1 hour, then partitioned between
tert-butyl methyl et her (150 nm.) and an aqueous

sol ution of 1M HC . The organic | ayer was

washed with b |ne|(3 %Tjgled 10 (sodium sul fate),
fiItercho ce afford the triflate as a
l'i ght Yagewn oi |l [ 0092} _To a sol ution of

(2-oxo-1, 2-di hydro-pyridin-3- yl)-carbam c acid benzyl
ester (P. Warner et al., J. Med. Chem, 37, 19, 1994,

3090-3@39)( 1. 7800a dodedmDly) |Qoﬂﬁ&i&ﬁ5d@*ERQ6QeBEJbutyl
was ad ed sodi um hg/drl de (60% di spersi on,
6. 43 §HHY¥% sotd¥i n Gad’ st ednatdlﬁl‘}éﬁi-’omethane

t enpegoat mm f Q& 451 U ERed Th 6 L BRELd Q12 NhXBHI§, Was, 9
t hen sl ; %/iptransferred with a canula onto a solution

of HE Hateeprigpdria@rapsieanes iHEN s apjivdriee (3.45

reactd,0n220 gt pre mas (il Eefg ahi HARM LRRPEEALHES at oocC
for 90 m nutes and quenched with agueous anmoni um

chl orfi%de 1( 28UHL) therMi?s?tr tdftipped sheinann Wwes tebupoiegidwl

and theehesigoenvpsand i bhileped hetwaen BrOM and (30, mi) .
saturated aqueous NHACL. The organic | ayer was was

wi t h TS REIEREC nt3yerdMasd weshedysad) brine; dp8dmbhd dried

evapofsaliedn Jhecdesi dus 1WaseqPiid fdBtEkaghto afford the
chromat.ography (10% ettg)él acet at e/ hexane) to afford

t he tiiféatsnpduhdl igditg brown oil.
[0092] To a solution of (2-oxo-1,2-dihydro-pyridin-3-

yl)-carbamic acid benzyl ester (P. Warner et al., J. Med.
Chem., 37, 19, 1994, 3090-3099) (1.73 g, 7.07 mmol) in dry

15 THF (60 mL) was added sodium hydride (60% dispersion, 257
mg, 6.43 mmol) and the solution was stirred at room
temperature for 45 minutes. The reaction mixture was
then slowly transferred with a canula onto a solution of
the triflate prepared above in THF (3 mL). The reaction

20 mixture was stirred at room temperature for 90 minutes
and quenched with agueous ammonium chloride (10 mL).
Most of the solvent was evaporated and the residue was
partitioned between EtOAc and saturated agqueous NH,Cl.
The organic layer was washed with brine (30 mL), dried

25 (MgS0O,), filtered and evaporated. The residue was
purified by flash chromatography (10% ethyl

acetate/hexane) to afford the title compound as a

colourless oil (2.48 g, 100%): 'H NMR (400 MHz, CDCls) &
0.92 (3H, t), 1.45(9H, s), 1.94(1H, m), 2.25(1H, m), 5.23



colourless oil (2.48 g, 100% : 1H NWR (400 MHz,

CDC13) $ 0.92 (3H, t), 1.45(9H, s), 1.94(1H m,
WQ@2@3(4d3p4 m), 5.23 WO 2004/ 106304 PCT/ US2004/ ORG7082004/016706

-43 (2H, s), 5.47 (1H, dd), 6.32 (1H, t), 7.01 (1H,

d, 7.32- 7.43 (5H m, 7.92 (1H, s), 8.06 (1H, br d).

Met hod B:

(S)-2-(3-Am no-2-o0xo0-2H pyridin-1-yl)-butyric acid

tert- 5 butyl ester NH2N O O [0093] To a solution of

(S)-2-(3- -43-

Benzyl oxycar bonyl am no- 2- oxo- 2H pyridin-1-yl)-butyric

10 ac tent - ugyl t (24 I B

et 20 kY gﬁ%nL)%{da{ndGEtgg)A((:“?w mn;mv%s Haed - 7-32

10% Pd/43 (250 mhg)7 Fhel 1, xslr e8wle degassed)and

stirngdaly goom tenperature for 90 m nutes under an

at no hydrogen (balloon pressure). The
r eact (S0 2mi(Rt-Anénoad- B -RiE-perédin hy-otghbatyhoct apadl tert-
ofs sidj Leh was then flushed with MeOH. The

conbined filtrates were evaporated under reduced
pressure to afford the title conpound as a white

solid (1 100% 1H NVR (400 MHz, CDC13) 8 0.91
(3H, t), , 1.91(1H, m, 2.21(1H, 20 m,
424&(2@ ~50 (1H, dd), 6.11 (1H, t), 6.53
(1H, d) ,06 (1H d) "Method C

(S)-2-(3-Acetyl am no- 2-oxo-2H pyridin-1-yl)-butyric
acid tert-butyl ester 25 ANN ~QJ< H 0 WO

2004/ 106394 PGF US2004/Q16706 (5 -2- (3-

Benzyloxycarbonylamino-2-oxo-2H-pyridin-1-y1l) -butyric
10 acid tert-butyl ester (2.48 g, 6.43 mmol) in a mixture of
MeOH (15 mL) and EtOAc (15 mL) was added 10% Pd/C (250
mg). The mixture was degassed and stirred at room
temperature for 90 minutes under an atmosphere of
hydrogen (balloon pressure). The reaction mixture was
15 filtered through a short pad of silica which was then
flushed with MeOH. The combined filtrates were
evaporated under reduced pressure to afford the title
compound as a white solid (1.62 g, 100%); 'H NMR (400 MHz,
CDCls3) 6 0.91 (3H, t), 1.44(9H, s), 1.91(1H, m), 2.21(1H,
200 m), 4.24 (2H, br s), 5.50 (1H, 4d), 6.11 (1H, t), 6.53
(1H, d), 6.77 (1H, 4).
‘Method C:
(S)-2-(3-Acetylamino-2-oxo-2H~pyridin-1-v1) -butyric acid
tert-butyl ester

Ak
AN

25



-44 [0094] To a cooled (0C) solution of

(S)-2-(3-Am no-2- oxo-2Hpyridin-l-yl)-butyric acid
w@eoosAmsvy| ester (500 ng, 1.98 nmol) in PCT/US2004/016706

di chl oronmet hane (5 nL) was added triethylamne (220

ng, 2.18 mmol) followed by acetic 5 anhydride (202 ny,

1.98 mol ). The reaction mxture was stirred at room

tenperature for 12 hours and then partitioned between

Et OAc and aqueous 1M HCl. The organic |ayer was

washed with saturated aqueous N&HCO3, brine (30 ni),

dried (MgSO4), filtered and evaporated. 10 The

resi duosds pursfi edhdned [(@sh) chs 0B ROTAPNY) (4098 _amino-a-
ethyl acetate/ hexane) to afford the title conpound as

a cOPSUPHeRET 6fn (560 Imputerds : aqid NMR (200 MHester (500
CDCl3g, Q.88 fwdbh) tin AL ACPEhethand- H’f%h’

(3H sy, 2.19(1H m . 5.38 (1r dd ,(9%.(“%“8 a‘??‘gd?

6. 99 Rpﬂgﬁh@}gmigeg( @gH’Zd 8 mnal) (fed lowedshy acetic

Met haghbdride (202 mg, 1.98 1). i '

(S)-2- (,59- Xéete I( am nncl)g: 2- oxo-%rlt—ll?pi/ri dqf}%]e- f—eﬁcic}gﬂt@lr}f%ure was
aci d storreg ot ropmytamrerptora 0t $100ghhoarsobuti binerof

(S) - Fale31Ac6h ¥k AR NRsAr @xBn2Hn®YL LR 1}@1 chutypic

aci d%iaertl-.butyl ester (569 ng'_%n%%dﬁpédrq}lﬁol ?{EP e :
di chlGi98ReEhamecy Bvad aghsdcodtiedsatmi@Ced aqueous NaHCO;,
Triflydqr@acgepi g Aci g4 S d.the

resul ting Qm’ xt u)?'e %ﬁ(eo%v\erlg tsagﬁv\'/a%%qt%%rrggoﬁﬁ%@een%a CEPGPE-
afd Stier tpeides washowrd fiFHebyi Xtaste akasmbhegraphy (40%
concenptLat gd. e re and the residu

r edi sol \E/fgd i% %‘?%ﬁéo}%g%gt ggngﬁg itglenggggscﬂlﬁgoun as a
repeatddustees abil i (BB g, 00WRY : t'A NMRNOYEO QRGESEDCL;) &

trifluqro tic acid.. The resul/ting solid was
sl ur %84 ?ﬁﬁdi%)t'hﬁ-qlé’t<;58r,s ilJte%]e‘ngana‘)waéh%%j {HHh W0
2004/2106304, ROT/ US23044816d86, 640 (1H, t), 6.99 (1H, d),
15 8.33 (1H, d), 8.43 (1H, br s).

Method D:

(8)-2-(3-Acetylamino-2-oxo-2H-pyridin-1-yl)-butyric acid

(o] I X (0]
)L” N\i)J\OH
~

O

20 [0095] A solution of (S)~2-(3-Acetylamino-2-oxo-2H-
pyridin-1-yl)-butyric acid tert-butyl ester (569 mg, 1.93
mmol) in dichloromethane (5 mL) was cooled to 0°C.
Trifluoroacetic aéid (5 ml) was added and the resulting
mixture allowed to warm to room temperature and stir for

25 2 hours. The mixture was then concentrated under reduced
bregsure and the residue redisolved in dichloromethane.
This process was repeated several times in order to
remove excess trifluoroacetic acid. The resulting solid

was slurried in diethyl ether, filtered and washed with



nore diethyl ether. The solid was then dried to
constant wei ght under vacuum This gave the title
w@e@daedsoas a white solid (327 ng, 71%; 1H NREX/(4D04/016706
MHz, d6-DMSO) 0.78 (3H, t), 2.02-2.17 (5H, m, 4.98
(1H, dd), 6.29 (1H, 51t), 7.35 (1H, d), 8.21 (1H, d),
9.30 (1H, s), 13.07 (1H, vbr s). Method E (S,
S)-3-[2-(3-Acetyl am no- 2- oxo-2H pyridin-1-yl)-
but yryl am no] - 4- hydr oxy-5- (2, 3, 5, 6-tetrafl uor o- phenoxy
)- 10 pentanoic acid tert-butytiester O 0 0 ~ 0 F AN
NNOF HO- HOHFF [0096] A stirred m xture of
(S) - Zndr ﬁ@%%hﬂ/@”éﬁl@élz Ql?h% %’6‘1@&”«&% Nerdery |1 BHE ¥ET Constant
acid (100 ng, 0.42" mol),
anm NS, Ingep.- varvat ué"rheﬁhgﬁmyt;het tHyrdieo pyofent s a
iC u er, 631 Dl )
(62 ng Al %Egéa ‘ié’% i H’ /56 ‘g (i‘gé —UI)%&]—% 5

(5 rTLC) 7\ﬁa§3HGODDed2tQ)2-€ICJI7hGEHED© (89. 9wy, (161, 483) m®] 9 (1H,
was de m Xt ur s.all d to rmt
terrpggat S]re ZgEEUr i]’g %’gh%t(ﬁg{h ggﬁcerﬁor &d § de$3 07 (1H,

reducdd pressure. The. residue was purified by flash
chro I hy (50-50% ethyl acetate/ hexane) to
affo%—&—tl e conpound as a white foam (221 ng,

929%) ; (sLK) NWR[24@@-M§tyl@m313)-280:@0%—;@/1&&1&35‘."‘—371")-r

1.37- 1 38 H. §f7 6-1.96 %1? (r_)rb) 25 2.15-2.25

(4H, ?ﬁ% 3 LRy >3 (702 4 e {edpathyoro-phenoxy) ~
3.030- rﬁe.niiﬁnéibl aodd zﬁeﬂﬂ—]ﬁ:.t@ﬁ €dtbrnm), 6.75-6.86 (1H,

m, 7.17-7.31 (2H, m), 8.31-8.47 (2H, m. WO

2004/ 106304 PCT/ US2004/ 016706 - 46-

0
o Y o 0J<
M N\;)LN oL
Hoo M on

[0096] A stirred mixture of (S)-2-(3-Acetylamino-2-

oxo-2H-pyridin-1-yl)-butyric acid (100 mg, 0.42 mmol), 3-
15 amino—S—(2,3,5,6—tetrafluorophenoxy)—4—hydroxy—pentanoic
acid tert-butyl ester (163 mg, 0.462 mmol), HOBt (62 mng,
0.462 mmol), DMAP (56 mg, 0.462 mmol)and THF (5 mL) was
cooled to 0°C then EDC (89 mg, 0.462 mmol) was added.
The mixture was allowed to warm to room temperature
20 during 16h then concentrated under reduced pressure. The.
residue was purified by flash chromatography (50-50%

ethyl acetate/hexane) to afford the title compound as a

white foam (221 mg, 92%); 'H NMR (400 MHz, CDCls) & 0.88-
0.93 (3H, m), 1.37-1.38 (9H, 2s), 1.86-1.96 (1H, m),

25 2.15-2.25 (4H, m), 2.55-2.71 (2H, m), 3.70-4.64 (5H, m),
5.30-5.39 (1H, m), 6.30-6.35 (1H, m), 6.75-6.86 (1H, m),
7.17-7.31 (2H, m), 8.31-8.47 (2H, m).



Met hod F:

(S,S)-3-[2-(3-Acetyl am no- 2- oxo- 2H pyridin-1-yl) -
wWheaogngd3edri noj - 4- oxo- 5-(2, 3,5, 6-tetrafl uor o- phrEDKFIN04/016706
pentanoic acid tert-butyl ester 5 O 00J< A NFN

NOF HOHOFF EO097] A stirred solution of
(S, S)-3-[2-(3-

Acet yl am no- 2- oxo- 2H pyridi n-1-yl)-butyryl am noj - 4-
hydr oxy-5-(2, 3,5, 6-tetrafl uoro-phenoxy)-pentanoic
acid 10 tert-butyl ester (221-Af; 0.385 mmol) in
anhydrous DCM (10 nL) was treated with

1 1 Metkdpget oxy-1, 1-di hydro-

2-benziodoxol - § H?; one (212 ny nrg)]??]
The (P Bt} g (RiR€8 %W%’él%éppxﬁfzﬁ@?fﬂ Fut ed
Wit by 8§00 ar@GRh Al oxb ben( DB e d - 't@t:@aﬁldor]o-'ﬁ?@n@k?) of
15 saturated aqueous sodi um hydrogen carbonate and
sat uPSR oy edds teslT M hiSG$Ef at e. The organic
layer was renpved and the aqueous |ayer re-extracted
wth ethyl acetate. The conbi ned organi c extracts

were dried (I\/IagneS| fate) and concentrated. The
resi d@e 0 @url flash chromat ogr aphy
(505% hexgne) to afford the title
corrpou a V\,hl so 7 ng, 85% ; 1H NWR (400
13}3 SH.9 (QH 1 36 (3H, s), 1.95 (1H,
n), '2.21 (3H, s), 2.25 F1H , 2.73 (2H, dd), 2.89

(1H, dd), 4.91 (1H, n), 5. 645 17 25 (2H, m), 5.47
(1H, m), 6.34 (1H, t), 6.80 (1H m, 7.19 (1H m,

768 0dih 0) . 836,941 (24500 02020044 108304

PCT/
Acetylamlno—z—oxo—ZHprridin—l—yl)—butyrylamino]—4—

hydroxy—5-(2,3,5,6—tetraf1uoro—phenoxy)—pentanoic acid

10 tert-butyl ester (221 mg, 0.385 mmol) in anhydrous DCM
(10 mL) was treated with 1,1, l-triacetoxy-1,1-dihydro-
1,2~benziodoxol-3 (1H)-one (212 mg, 0.5 mmol) at 0°C. The
resulting mixture was kept at 0°C for 2hr, diluted with
ethyl acetate, then poured into a 1:1 mixture of

15 saturated agueous sodium hydrogen carbonate and saturated
aqueous sodium thiosulfate. The organic layer was
removed and the agueous layer re-extracted with ethyl
acetate. The combined organic extracts were dried
(Magnesium sulfate) and concentrated. The residue was

20 purified by flash chromatography {(50-50% ethyl
acetate/hexane) to afford the title compound as a white
solid (187 mg, 85%); 'H NMR (400 MHz, CDClz) & 0.93 (3H,
t), 1.36 (3H, s), 1.95 (1H, m), 2.21 (3H, s), 2.25 (1H,
m), 2.73 (2H, d4d), 2.89 (1€, d4d), 4.91 (1H, m), 5.04-5.17

25 (2H, m), 5.47 (1H, m), 6.34 (1H, t), 6.80 (1H, m), 7.19
(1H, m), 7.68 (1H, d), 8.36-8.41 (2H, m).



-47- Method G (S,

S)-3-[2-(3-Acetyl am no- 2- oxo- 2H pyridin-1-yl) -
whadogngdaedri no] - 4- oxo-5-(2, 3,5, 6-tetrafl uoro- phbﬂnmyymwamwm

pentanoic acid 50 OOOH AHN.HOFOOFF

[0098] A solution of (S,S)-3-[2-(3-Acetylam no-2-oxo-

2H pyridin-1-yl)-butyrylam no]-4-oxo-5-(2, 3,5, 6-

tetrafl uoro- phenoxy)-pentanoic acid tert-butyl ester

(187 ng, 0.327 mml) in dichloronethane (5 nL) was

cooled to 10 OC. Trifluoroaceté€-acid (5 m) was added

and the resulting mxture allowed to warmto room

tenpﬁgeﬁ&ﬁﬁ%and stir for 2 hours. The m xture was

ated under reduced pressure_and the
resi d8eSY €it Kol (Bedcehylani GromerBEnBYr IR -Tsrddess

was Eeg eal f ﬁ?geﬁa%xglge?ZlﬁEi%—Q@@?Efﬁ@oféﬂgﬂéioxy)—
exceS8 YT 1T Uoroaceti ¢ acid resulting solid was
sl ur peptanoidisstidyl ether, filtered and washed with
ngre diethyl ether. The solid was then dried to
constant wei ght under vacuum This gave the title
product as a white s§lid (138 ng, 820); 1H NWR (400 20
60.7 éﬁ{ t), 1.87-2.13 (5H, m, 2.56-

278)@H!!m)§|8)@i2 1H F518529(2H, m, 5.40

(1H, 1H, d), 7.53-7.66 (1H,
nm, 8.1 @21\(1H (1H d), 9.21 (1H, s),
1251 (1H, br $): 19F rﬂlvR 376 MHz, d6- DVBO,

prot on-decoupl ed) S -156.9F 25 -141.1; M+H 516.2, MH

514-aooyﬁh2004ALﬂﬂﬁﬁﬁoﬁCEEUSQOQA{DmﬁFGB—Acetylamino—Z—oxo—
2H-pyridin-1-y1l)-butyrylamino]-4-oxo-5-(2,3,5,6~
tetrafluoro-phenoxy) -pentanoic acid tert-butyl ester (187
mg, 0.327 mmol) in dichloromethane (5 mL) was cooled to
10 0°C. Trifluoroacetic acid (5 ml) was added and the
resulting mixture allowed to warm to room temperature and
stir for 2 hours. The mixture was then concentrated
under reduced pressure and the residue redisolved in
dichloromethane. This process was repeated several times
15 4in order to remove excess trifluoroacetic acid. The
resulting solid was slurried in diethyl.ether, filtered
and washed with more diethyl ether. The solid was then
dried to constant weight under vacuum. This gave the
title product as a white solid (138 mg, 82%); ‘H NMR (400
20 MHz, d6-DMSO) & 0.78 (3H, t), 1.87-2.13 (5H, m), 2.56-
2.78 (2H, m), 4.62 (1H, m), 5.18-5.29 (2H, m), 5.40 (1H,
m), 6.28 (1H, t), 7.37 (1H, 4), 7.53-7.66 (1H, m), 8.17-
8.21 (1H, m), 8.92 (1H, d), 9.21 (1H, s), 12.51 (1H, br
s); YF NMR (376 MHz, d6-DMSO, proton-decoupled) & -156.9,
25 -141.1; M+H 516.2, M-H 514.2.



-48 Exanple 2 (S, S)-
4- Ox0- 3-[ 2- ( 2- oxo0- 3- propi onyl am no- 2H pyri di n-1 -

W@ kgo4hod3gs yl ami no] - 5- (2, 3, 5, 6-tetrafl uor o- phenPXLYS2004/016706
pentanoic acid 0 oo OHF NNNOF HOHOI FF
5 [0099] Prepared from
(S)-2-(3-Am no-2-ox0-2Hpyridin- 1-yl)-butyric acid
tert-butyl ester and propionic anhydride according to
methods GG white solid; IR (solid) 1584, 1642,
1662, 1717, 1749 cm1; 1H NVR-¢4060 MHz, d6-DVSO) S
0.78 (3H, t), 1.04 (3H, t), 1.88-2.11 10 (2H, m, 2.43

(2H, q), 2.59 (1H d), 275E!c§i}l—l|»léjcb) 4.61 (1H, m),
5.18-5.29 (2H, 2dd), 5.40 (TA 1 6.29 (1H t), 37

(1H (8)$) 7. %ﬁpapra [ﬁy 2809~ 1gqopapnygaggn?jgﬁ;gyyldln 1-
9. Og%g%fku%g%% %]C%sz §)6 EQ%Ea@WEb&éﬂﬁh

ecoup ed .6, -140.8, 1 1 1
-156p8r1ta1‘§OJ=C1597:1@1 MH 530. 2 MH 528.3. Exanple 3
(S, S)- 3-[2-(3-Butyrylam no- 2- ox0- 2H pyridin-1-yl)-

but yryl am no] - 4- oxo-5-(2) 3,5, 6-tetrafl uoro- phenoxy:,) -
pentan0| aci |I}JNNOF HOHODCFF
20 [0100 };;%e\a/m

(S)- 2 XON yrQ

F
5 [0099] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-

1-y1l)-butyric acid tert-butyl ester and propicnic
anhydride according to methods C-G; white solid; IR
(solid) 1584, 1642, 1662, 1717, 1749 cm-1; H NMR (400
MHz, d6-DMSO) & 0.78 (3H, t), 1.04 (3H, t), 1.88-2.11

10 (2H, m), 2.43 (2H, q), 2.59 (1H, d), 2.75 (1H, dd), 4.61
(18, m), 5.18-5.29 (2H, 24d), 5.40 (1H, m), 6.29 (1H, t),
7.37 (1H, &), 7.58 (1H, m), 8.22 (1H, d), 8.91 (1H, 4),
9.08 (1H, s), 12.50 (1H, br s); *F NMR (376 MHz, d6-DMSO,
proton-decoupled) & -140.6, -140.8, -141.1, -156.8,

15 -157.0; M+H 530.2, M-H 528.3.

Example 3

{(s,8)- 3-[2—(3—But§rylamino—2—oxo—ZHprridin~l—yl)—
butyrylamino]—4—oxo—5—(2,3,5,6—tetrafluoro—phenoxy)-

pentanoic acid

Axiﬁ&ﬁ;ﬁ

20 [0100] Prepared from (S)-2-(3-Amino-2-0xo- 2H-pyridin-
1-yl) -butyric acid tert-butyl ester and butyryl chloride
according to methods C-G; beige solid; IR (solid) 1659,



1-yl)-butyric acid tert-butyl ester and butyryl
chloride according to nethods CGG beige solid; IR
WO s@ii1o304659, WO 2004/ 106304 PCT/ US2004/ 0167 0BCT/UE804/016706

1645, 1509, 1490 cm1; 1H NWR (400 MHz, d6-DMSO) 8

0.76- 0.80 (3H, m, 0.88 (3H, t), 1.53-1.58 (2H, m,

1.88-1.93 (1H, m, 2.01-2.09 (1H, m, 2.37-2.41 (2H,

m, 2.59 (1H, dd), 2.70-2.81 (1H, nm), 4.59-4.63 (1H,

nm, 5.20-5.25 (2H, 5 mM, 5.38-5.50 (1H, 2 x m,

736738(1H m, 7.55-7.61 {44 n), 8.21-8.23 (1H,
,861892(1H3xd)906 9.10 (1H, m, 12.49

(11 ) 35157 N8 18, Ml 6%, a9 5 e

544. 3. 8t H3g42mB, d®BEx@mp! e)4 1 53-1. 58 (2H m) 1 88 1.93

S, S5)-3-{2-[ 3- bo
|(oyr| Zj(ljﬁl I{myl[] éayirﬁgorﬁ%%g}?ciz 0%0%3_2( 2]‘13 @H@ ]E“ét r%\fﬁl%o(lH
ro- raimno&yyopgnsﬁnplm adi, d405904 QOH1H,Vu®, G Rok Qs (21,
NH F 1/5:\#0101 Prepared f
(8)- f‘ '32ARPRB: 29 okBl 21 py Y, dl 71 3674138 Ydtlyrme atip-7-61

tert- mmt yh)eSBezla@cbs C()ZL@ﬂ 0ﬁ6pp@n@1>aer @@nwllﬂchh%l&')e 9.06-
accordlngto net hods C white salid, 1H NVR (40

%06 DNsey B) 0. 7419, 8(21H 7PF 9b m)F 1MRy3( 37 Fh),d6 -DMSO,

A E VR

6. 27 SABH3  t MrH7587. Y 4H, d), 7.57 (1H, m), 8.17 (1H,
dh 8.92 (1H d), 9.49 (1H ). 12 51 (1H br

(8,8)-3-{2-[3-(Cyclopropanecarbonyl-amino) -2-oxo-2H-
pyridin-1-yl]-butyrylamino}-4-oxo-5-(2,3,5,6-tetrafluoro-

phenoxy) -pentanoic acid

0
o N o oH
Rfmﬁ N\E/U\N o -
o " o

F
F

[0101] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-

15

1-yl)-butyric acid tert-butyl ester and
cyclopropanecarbonyl chloride according to methods C-G;
white solid; 'H NMR (400 MHz, d6-DMSO) § 0.74-0.82 (7H,
200 m), 1.93 (1H, m), 2.07 (1H, m), 2.17 (1H, m), 2.59 (1lH,
d), 2.75 (1H, dd), 4.62 (1H, m), 5.19-5.30 (2H, 2d4d),
5.41 (1H, m), 6.27 (1H, t), 7.37 (1H, d), 7.57 (lH, m),
8.17 (1H, d4), 8.92 (1H, d), 9.49 (1H, s), 12.51 (1H, br
s); M+H 542.2, M-H 540.3.
25 Example 5
(S,8)- 3-[2-(3-Isobutyrylamino-2-oxo-2H-pyridin-1-vy1)-
butyrylamino] -4~oxo-5-(2,3,5, 6~tetrafluoro-phenoxy)



s); M+H 542.2, MH 540.3. 25 Exanple 5 (S, S)-
3-[2-(3-1sobutyryl am no-2-oxo-2H pyridin-1-yl)-

W eaogngd3edri noj - 4- oxo-5-(2, 3,5, 6-tetrafl uor o- phrEDKFIN0ND6706
2004/ 106304 PCT/ US2004/ 016706 -50- -pentanoic acid O
OOOH HNHOFOOFF [0102] Prepared from
(S)-2-(3-. Am no-2- oxo-2Hpyridin- 1-yl)-butyric acid
tert-butyl ester and isobutyryl chloride according to
methods GG white solid; IR5 (solid) 1664, 1517,

1491 cm'-; '-H NVR (400 MHz, -86=-DMSO) 1.75-1.85 (3H,

m, 1.05 (6H, d), 1.9-2.1 (2H, m, 2.6-2.9 (3H, m,

4. 55- 5.2-5.35 (2H, m, 5.4-5.43 (1H,

m, 6‘:6‘3%@?&&1% 8{91d7 4-7.45 (1H, ), 7.6-7.7 (1H m,
8.2-8.24 (1H, m 8.8-9.0 (2H, nm); MtH 544.3, MH

542. 3. 10 Exanple 6 (
S)-3-{2)—[3 Mebho
yl] - | a nojl: 4 , 3,5, 6-tetrafl uoro-

phen )Hpetanmcl}\{ NNOF HOHOZ1F
15 [Q103] PPepared from

(S) - 2- ( 3- A no- 2- oxo- 2H-|5yr|d| n-

[0102] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-
1-yv1l)-butyric acid tert-butyl ester and isobutyryl
chloride according to methods C-G; white solid; IR

5 (solid) 1664, 1517, 1491 cm-'; 'H NMR (400 MHz, d6-DMSO) o
1.75-1.85 (3H, m), 1.05 (6H, d4), 1.9-2.1 (2H, m), 2.6-2.9
(3H, m), 4.55-4.62 (1H, m), 5.2-5.35 (2H, m), 5.4-5.43
(1, m), 6.25 (1H, t), 7.4-7.45 (1H, m), 7.6-7.7 (1H, m),
8.2-8.24 (1H, m), 8.8-9.0 (2H, m); M+H 544.3, M-H 542.3.

10 Example 6
(S,S)-3—{2—[3—(2—Methoxy—acetylamino)—2—oxo—2H>pyridin—1—
v1]-butyrylamino}-4-oxo-5-(2,3,5, 6-tetrafluoro-

phenoxy) -pentanoic acid
(0]
0] ] X 0O OH F
o i M o
F.'
F

[0103] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-

15

1-y1l)-butyric acid tert-butyl ester and methoxyacetyl
chloride according to methods C-G; pink solid; 'H NMR (400
MHz, d6-DMSO) & 0.75-0.80 (3H, m), 1.88—1;97 (1H, m),

20 2.02-2.10 (1H, m), 2.56-2.63 (1H, m), 2.72-2.79 (1H, m),
3.37-3.40 (3H, m), 4.00-4.03 (2H, m), 4.53~4.65 (1H, m),
5.13-5.46 (3H, m), 6.32-6.35 (1H, m), 7.39-7.45 (1H, m),



1-yl)-butyric acid tert-butyl ester and net hoxyacetyl
chloride according to nethods GG pink solid; '"H NW

W@ 2@9/10d48p, d6-DVSO) 8 0.75-0.80 (3H, nm) , 1. 8BEWUS204/016706
(1H, m, 20 2.02-2.10 (1H, m, 2.56-2.63 (1H, m,
2.72-2.79 (1H, m, 3.37-3.40 (3H, m, 4.00-4.03 (2H,
nm, 4.53-4.65 (1H, nm, 5.13-5.46 (3H, m, 6.32-6.35
(1H, m, 7.39-7.45 (1H, m, WD 2004/106304
PCT/ US2004/ 016706 -51 7.51-7.66 (1H, m, 8.21-8.26
(1H, m, 8.92-8.98 (1H m, 9%43»-9.17 (1H m, 12.51
(1H, br s); MrH 546.2, MH 544.2. Exanple 7 5
(S, 9) C ur.an rho I m_noj X
pyr|dﬁ§ﬁ1gy%§-%%§yf@Iaﬁ%22 ?4E%x6n§ 89 8292 ? % H m)’
ro- pheoRyl7péhiari.c 1&cibd (DlHO]@GH,FM%ﬂ 5I4I6ABLI-Mﬁ F
(ONO) %Aﬁ 510 [0104] Prepared from
(S)-2-(3-Anmi no-2-oxo-2Hpyridin- 1- yI) butyric acid
tert-butyl ester and 2-furoyxegplervde according to

mat ho 1 0
0o81 3»5(; g(%{% ?ﬂia%mz gﬁ%ﬁ) Oa“WZO] 268’“’" !
dd) oA l@iH-YEH)buUVHYﬂa@ihb)ﬁ§ oXbiﬁgﬁ& 295(2+te afluoro—
17 -
15 5. H, 6. 39 t), 6.74 (1H, n, 7.30 (1H,
. ‘%%E%}%’.)égz?"zﬁ}mrﬁ% d95)(1H n)( 8. 2?(1H, d),(
8.98' (1Hd), 9.16 (1H s), 12.50 (1H, br s): M-H
508.3, MH 5663, Example § 20

(S, S)-3-(2-{3-[ (Furan-3-carbonyl)-am no] 2- oxo0- 2H
pyridin-1-yl}-butyryla no) 4-0x0-5-(2,3,5,6-tetrafl uo

ro- phengxyjizfptago

10 [0104] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-
1-yv1)-butyric acid tert-butyl ester and 2-furoyl chloride
according to methods C-G; white solid; 'H NMR (400 MHz,
d6-DMSO) S 0.81 (3H, m), 1.95 (1H, m), 2.09 (1H, m), 2.60
(1, dd), 2.77 (1H, dd), 4.61 (1H, m), 5.19-5.29 (2H, m),

15 5.42 (1H, m), 6.39 (1H, t), 6.74 (1H, m), 7.30 (1H, m),
7.46-7.58 (2H, m), 7.95 (1H, m), 8.27 (1lH, d), 8.98
(1d), 9.16 (1H, s), 12.50 (1H, br s); M+H 568.3, M-H
566.3.

Example 8

20 (S,8)-3-(2-{3-[ (Furan-3-carbonyl)-amino] -2-oxo-2H-

pyridin-1-yl}-butyrylamino)-4-oxo-5-(2,3,5, 6-tetrafluoro-

phenoxy) -pentanoic acid



WD 2004/ 106304 PCT/ US2004/ 016706 -52- OO Of"CHF O
|l HHOF O OOFH F [0105] Prepared from

W@ 3)04204384 Ani no- 2- oxo- 2H pyri di n- 1-yl) - but yr i BCHUBZM04/016706
tert-butyl ester and 3-furoyl chloride according to
methods GG off-white solid; IR (solid) 5 1748, 1711,
1663, 1640, 1583, 1517, 1488 cm1; 1H NWR (400 WMHz,
dé-DVsO) 8 0.80 (3H, m, 1.90-2.20 (2H, m, 2.60- 2.90
(2H, m, 4.65 (1H, n, 5.10-5.60 (3H, m, 6.40 (1H,
t), 6.95 (1H, m, 7.40-7.65 (24424, 7.85 (1H, s),
8.20 (1H, m, 8.50 (1H, m, 8.90-9.20 (2H, nm; 19F
NVR (376 10 MHz, d6-DMSO, proton-decoupled) 8 -141.0,
-156.8; MtH 568.2, M H §66.3. Exanple 9

(S, S)-4-O0x0-3-(2-(2-0x0-R-[ (pyridi ne-3-carbonyl)-am no

]- e} [ X 0 OH .

2H pyrpdim Nbu»luy,\q Ngo) -I5- (2, 3, 5, 6-tetrafl uoro-

15 ph&ndxy) Hpenit arioi cH aclld 0 @. OHF HNHp FOO
F

FF [D106] Prepared from
(S)-2-(3-Am no-2-ox0-2Hpyridin- 1-yl)-butyric acid
tert-butyl ester and 3 20 pyri di necar bonyl chl oride
according to nmethods CG-G (isolated as a TFA salt);

yel I qwipahi d; bE%&é%gd(¥Eoﬁ74§)—2—(3—Amino—Z—oxo—ZHprridin—
1-y1l)-butyric acid tert-butyl ester and 3-furoyl chloride

according to methods C-G; off-white solid; IR (solid)

5 1748, 1711, 1663, 1640, 1583, 1517, 1488 cm-'; 'H NMR (400 '
MHz, d6-DMSO) & 0.80 (3H, m), 1.90-2.20 (2H, m), 2.60-
2.90 (2H, m), 4.65 (1H, m), 5.10-5.60 (3H, m), 6.40 (1H,
t), 6.95 (1H, m), 7.40-7.65 (2H, m), 7.85 (1H, s), 8.20
(1H, m), 8.50 (1H, m), 8.90-9.20 (2H, m); F NMR (376

10 MHz, d6-DMSO, proton-decoupled) & -141.0, -156.8; M+H
568.2, M-H 566.3.
Example 9
(S,8)-4-0x0-3~(2-{2~0x0-3-[ (pyridine-3-carbonyl)-amino] -
2H-pyridin-1-yl}-butyrylamino)-5-(2,3,5,6-tetrafluoro-

15 phenoxy)-pentanoic acid
0]
O | = O OH E
N/ o ~ ©
F.'
F

[01061] Prepared from (8)-2-(3-Amino-2-oxo-2H-pyridin-
1-yl)-butyric acid tert-butyl ester and 3-

20 pyridinecarbonyl chloride according to methods C-G
(isolated as a TFA salt); vellow solid; IR (solid) 1745,

1678, 1650, 1517, 1488; 'H NMR (400 MHz, d6-DMSO) & 0.80



1678, 1650, 1517, 1488; 1H NWVR (400 MHz, d6-DMSO 8
0. 80 WD 2004/ 106304 PCT/ US2004/ 016706 -53 (3H, m,

wWQA 20040380 (2H, m, 2.50-2.90 (2H, m, 4.65 (1PCT/URI0P4/016706
5.10-5.65 (3H, m, 6.45 (1H, t), 7.40-7.80 (3H, m,
8.10-8.40 (2H, m, 8.85 (1H, s), 8.90-9.20 (2H, m,
9.65 (1H, m; 19F NWR (376 MHz, d6-DVSO,
prot on-decoupled) 8 5 -141.0, -156.8; M:H 579.2, MH
577.3. Exanple 10
(S, S)-3-(2-{3-[(Isothiazol e-3-€zx-bonyl ) - am no] - 2- oxo- 2
H pyridin-1-yl}-butyryl am no)-4-oxo-5-(2, 3,5, 6-

tetrg f3IHuo%19ph%n9?<01oj$fn(%%n0{n§ agidh 10 4 (Qu0O B HINE Q4

F SN repared from
(S) - 2)(:35AFDNG- 85 ok, 2 py Fi- B n{1H- yi)).- Wuﬂ@rﬁchc(IH, m),

tert I t 34 1580 az e rdoony ride
accorggl:itr%8t gﬁrrg%% 3{{5 - 8% t(Ehk és)o'l :-‘g;irgtb % % %%) Hg’ 965
1678, 1]:16491) 1@&61}]1&&4@33760[&1}1& A6 Dibdd 1 r(cALa - MEE@upled) 5

d 85_(3H 1.85-2.30 (2H, 2.50-2. 90
gHDN%Q) i6(7% (M[‘g? 57y 2/ 541%- F57(760°’ (?H M, 6.45
(1H t), 740770(2H M, efa®5id B M), 8.40 (1H,

d), 8.95-9.15 (1H, 00 (1H 2

ok B (3782 Mb | GERBarobe of S ARaTBT emng -2 dsko-21-

-141 &m&@n— 1561 Diuighh 8B ho) M Hh:583% 22, 3Exagple 11
(S, S)-3-[2-(3-Benzoyl am no- 2- oxo- Zjéfyrldln I-yI)

butyrtyﬂtéﬁfﬁﬁj’rﬁplb‘%bo@)(‘?egténgl? 54t | uor o- phenoxy) -
pent anoi ¢ aci d

[0107] Prepared from S) -2-(3-Amino-2-oxo-2H-pyridin-
1l-vl)-butyric acid tert-butyl ester and 3-
isothiazolecarbonyl chloride according to methods C-G;
pink solid; IR (solid) 1678, 1649, 1516, 1493 cm-!; H NMR
15 (400 MHz, d6-DMSO) & 0.85 (3H, m), 1.85-2.30 (2H, m),
2.50-2.90 (2H, m), 4.20-4.70 (1H, 2m), 5.10-5.60 (3H, m),
6.45 (1H, t), 7.40-7.70 (2H, m), 7.95 (1H, m), 8.40 (1H,
d), 8.95-9.15 (1H, 2m), 9.30 (1H, d), 10.00 (1H, 2s); °F
NMR (376 MHz, d6-DMSO, proton-decoupled) & —-141.0,
20 -156.9; M+H 585.1, M-H 583.2.
Example 11
(8,8)-3-[2-(3-Benzoylamino-2-oxo-2H-pyridin-1-y1) ~
butyrylamino] -4-oxo-5-(2,3,5, 6-tetrafluoro-phenoxy) -

pentanoic acid



WD 2004/ 106304 PCT/ US2004/ 016706 -54- 0 Ol O OH H NH
OF OO FHF [0108] Prepared from

W@ 3)04204384 Ani no- 2- oxo- 2H pyri di n- 1-yl) - but yr i BCHUBZM04/016706
tert-butyl ester and benzoyl chloride according to
methods GG pink solid; IR (solid) 1645, 1509, 1490
cm1; 1H NWR (400 MHz, d6-DMsSO) 8 0.79-0.85 5 (3H, m,
1.95-1.99 (1H, m, 2.06-2.10 (1H, m, 2.60 (1H, dd),
2.77 (11H, dd), 4.59-4.63 (1H, m, 5.25 (2H, M,
5.42-5.55 (1H, ), 6. 38 6.42 €34 m, 7.51-7.62 (5H,
m, 7.89-7.91 (2H, $-27-8.31 (1H, m, 8.69-8.99
(1H, m, 9.28 (1H, m, 9F NWMR (376 MHz, d6- DMSO,
pr ot on- deoou 10 8¢-T9@. 6, _-141.0, - 156. 9, -157.0;
M+H 578 &

(S, sd}s 2\(2/%&0- Wt

p If:etyl am no- 2H pyridin
“but yryFammo] - 5c(2 ';3 tetrafl uoro- phenoxy) -
pentanoic acid 15 O OINo |\|"NOF" 0" OFF
[0109] Prepared from(S)-2-(3-Am no-2-0x0-2H pyr| di n

1-yl Iob‘bﬂ/rl c Bxerareer Fryut yEI) -@stl 8r AEHC phietiA #depyF 1din-

CthEI?f ing.tg pELhGdS G @%t@kngn§Qﬁéﬂ%oﬂchhlorlde
(soli 59, 1635, 1519 cm1l; 1H NWVR (40
d6- r@n@gm meghods) C-Q;, g5k 96LlidH, I Sozll(ﬁé 3669

(1K, EB 1z15990(1"'=1 'y NMR (400 MHz, d6-DMSO) & 0.79-0.85

5 (3H, m), 1.95-1.99 (1H, m), 2.06-2.10 (1H, m), 2.60 (1H,
ad), 2.77 (1H, ad), 4.59-4.63 (1H, m), 5.25 (2H, m),
5.42-5.55 (1H, m), 6.38-6.42 (1H, m), 7.51-7.62 (5H, m),
7.89-7.91 (2H, m), 8.27-8.31 (1H, m), 8.69-8.99 (1H, m),
9.28 (1H, m); *°F NMR (376 MHz, d6-DMSO, proton-decoupled)
)

10 -140.6, -141.0, -156.9, -157.0; M+H 578.2, M-H 576.2.
Example 12
(S,S)—4—Oxo—3—[2—(2—oxo—3—phenylacetylamino—2Hprridin—1—
yl)—butyrylamino]-S—(Z,B,S,6—tetrafluoro-phenoxy)-
pentanoic acid
15

0]
AR VR L
N N\gJLH o F
H o < " o
F
F

[0109] Prepared from (8)-2-(3-Amino-2~oxo-2H-pyridin-
1-y1)-butyric acid tert-butyl ester and phenylacetyl
chloride according to methods C-G; pink solid; IR {(solid)
20 1659, 1635, 1519 cm-*; 'H NMR (400 MHz, d6-DMSO) & 0.77
(34, t), 1.85-1.96 (1H, m), 2.03-2.07 (1H, m), 2.59 (1H,
dd), 2.71-2.77 (1H, m), 3.79 (2H, s), 4.61-4.66 (1H, m),
5.16-5.29 (2H, m), 5.35-5.44 (1H, m), 6.28 (1H, t), 7.24-



dd), 2.71-2.77 (1H, m), 3.79 (2H, s), 4.61-4.66 (1H,
nm, 5.16-5.29 (2H, m, 5.35-5.44 (1H, m, 6.28 (1H,

W0 2004/1063d4 WO 2004/ 106304 PCT/ US2004/ 016706 - SBCTUSH04/016706
(6H, m, 7.52-7.67 (1H, n), 8.19-8.21 (1H, m, 8.61-
8.92 (1H, m), 9.28 (1H, br s); 19F NWR (376 Mz,
d6- DMSO, proton-decoupled) 8 -140.6, -141.0, -156. 90,
-157.0; MrH 592.2, MH 590.2. 5 Exanple 13
(S, S)-3-[2-(3-Acetyl am no- 2-oxo0-5-trifl uoronethyl -
pyridin-1-yl)-butyrylam no]-4-e&-5-(2,3,5,6-tetrafl uo
ro- phenoxy)-pentanoic acid CF3 0 OO OH A NHO F F
00 F By 8l Gh0l7 R :ﬁﬁﬁ%edéiﬁoqb, §.19-8.21 (1H, m), 8.61-
(2-oxo-5-trifluoronet
di hyd- (9-2pyfin|ml8 %/4%& déﬁbahrcsmllgd? b@/mzw?ﬂéstﬂéz, d6-DMSO,

accordin te soli (solid
1659,°%° f% ﬁﬁ?‘ip ﬁw&%&% Ol DRE@E@ f7597 0; M+H
(3H, 39p,.22. 47H159@. 83 (5H, m, 2 59- 2 79 (2H, n)
4.59-4.63 (1H, m, 5.18- 5. 29 2H m, 5.41-5.45 (1H

, 7.55-7.62 (1H, nm), 7.8 ,e . 8.41-8.43 (1H,
m, 9(SQ$ GlH,[Zd)?# -:8119m630 (A Fhxo 195 trL&EuNb@mé@'?ﬁl 2H-
VHz, roton degoupl ed) 6 -61.4, -14
- 141 Pi!rl i§6 %L’E»Bb@yr A0 = 4Epeor 5‘|\9+2H35§462tetr29051u°r0—
M H @ﬁx&n%xyﬁxﬁéﬂ@iﬁqélﬂ: @8id
S)-3-{2-[3-(3-Ethyl -urei do) - 2- oxo-2H pyridi n-1-yl]-
but yryl am no} - 4- oxo- 5 (2, 3,5, 6-tetrafl uoro-phenoxy) -

CF3

uﬁrﬁvwfﬁf;

[0110] Prepared from (2-oxo-5-trifluoromethyl-1,2-

10

dihydro-pyridin-3-yl)-carbamic acid benzyl ester
according to methods A-G; white solid; IR (solid) 1659,
1514 cm-'; 'H NMR (460 MHz, d6-DMSO) & 0.79 (3H, t), 2.07-
15 2.33 (5H, m), 2.59-2.79 (2H, m), 4.59-4.63 (1H, m), 5.18-
5.29 (2H, m), 5.41-5.45 (1H, m), 7.55-7.62 (1H, m), 7.89
(1, s), 8.41-8.43 (1H, m), 9.04 (1H, d), 9.61-9.63 (1H,
m); F NMR (376 MHz, d6-DMSO, proton-decoupled) & -61.4,
-140.7, -141.1, -156.8-156.9 -157.02, -157.1; M+H 584.2,
20 M-H 582.2. '

Example 14
(S$,8)-3-{2-[3~(3-Ethyl-ureido)-2-oxo-2H-pyridin-1-y1]-
butyrylamino}-4-oxo-5~(2,3,5, 6-tetrafluoro-phenoxy) -
pentanoic acid

25



pentanoi ¢ acid 25 WO 2004/ 106304 PCT/ US2004/ 016706

-56- 0 Ol NOOHHHIKNHOF 00 FF [0111]
w@e@panesos from (S) - 2- (3- Am no- 2- 0xo- 2H pyri di NPCT/US2004/016706

1-yl)-butyric acid tert-butyl ester and et hyl

i socyanate according to nethods CGG pink solid; IR

(solid) 1664, 5 1645, 1550, 1493, 1208 cm1l; 1H NWMR

(400 MHz, d6-DMSO) b 0.80 (3H, t), 1.05 (3H, t),

1.80-2.20 (2H, m, 2.50-2.85 (2H, m, 3.15 (2H, m,

4.65 (1H, M), 5.25 (2H, dd), 5-2® (1H n), 6.25 (1H,
t), 7. 15 (1H, s), 7.25 (1H, d), 7.60 (1H, m), 8.05
(1H, nm), 8.20 (1H, s), 8.95 (1H, d); '9F NWR 10 (376

VHz, d6 DMSO, proton-degoupled) 8 -141.1, -156.9; M+H

545.2, MH 54 2 Ex e 15
(S, S)- 3- th)ﬂ"iurq}i do) - 2- ox0- 2H pyri di n- | -
yl]- b'U't ~62, 3. 5,6-tetrafl uoro- phenoxy

-15d1bntlaino di0 5ON FNH~HOF 0\ OF
F Met hod H: [0112} To a CEL *(0C) solution of _
(S)-2-(3-Am no-2- 20 oxo-2Hpyridin-1-yl)-butyric acid
tert-butyl ester (400
[0111] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-
1-v1)-butyric acid tert-butyl ester and ethyl isocyanate
according to methods C-G; pink solid; IR (solid) 1664,
5 1645, 1550, 1493, 1208 cm-1; ‘H NMR (400 MHZz, d6-DMSO) )
0.80 (3H, t), 1.05 (3H, t), 1.80-2.20 (2H, m), 2.50-2.85
(2H, m), 3.15 (2H, m), 4.65 (1H, m), 5.25 (2H, dd), 5.40
(1#, m), 6.25 (1H, t), 7.15 (1H, s), 7.25 (1H, d), 7.60
(1H, m), 8.05 (1H, m), 8.20 (1H, s), 8.95 (1H, d); ¥F NMR
10 (376 MHz, d6-DMSO, proton-decoupled) 6 ~-141.1, -156.9;
M+H 545.2, M-H 543.2.
Example 15
(S,S)—3—{2~[3—(3,3—Diethyl—ureido)—2—oxo—2Hprridin—l—
yl]—butyrylamino}—4—oxo—5—(2,3,5,6—tetrafluoro—phenoxy)—

15 pentanoic acid
0
ji l = o) OH .
/\N'N N\_)J\Ei O F
J 0 o)
F
F

Method H:

[0112] To a cooled (0°C) solution of (8)-2-(3-Amino-2-
20  oxo-2H-pyridin-1-yl)-butyric acid tert-butyl ester (400

mg, 1.59 mmol) in dichloroethane (3 mL) was added

triethylamine (0.254 mL, 1.82 mmol). This solution was



ny, 1.59 mmol) in dichloroethane (3 nL) was added
triethylamne (0.254 nL, 1.82 nmmol). This solution was
wOe»02006504 06304 PCT/ US2004/ 016706 -57 added drOpusme4/016706

to a solution of diphosgene (0.11 nL, 0.91 nmmol) in

di chl oroethane (7 nL) at OC over 10 mi nutes. The
reaction mxture was stirred at roomtenperature for

90 m nutes and then partitioned between Et OAc and

aqueous -5 1M HCLl. The organic | ayer was washed with
brine, dried (MS04), filteredmand evaporated to

afford the isocyanate as a brown oil. [0113] To a

I C f b
cool oL 0n, BLIL 1 o SIE, 36Ty taL S BLgel 081 0.0
addeghriod) euhyaaq:nma:c(e@hma 0L, miD), & el pveol Lowethunes .

dletHXJan1n §9nQ§2 HE% %agg {E@&Qd éﬁhr re Ctp(¥gture for
mxture was S rrre room errperature %m%

and wmemlpateStamﬂuﬂhd@epaeentfbﬁyﬂzbﬂtWe@QUEbOAc]&dd agueous

(H%ségj%c?f Ig?rgkrl%ooa% eva; MS‘%&SS t‘“\rlgIlS gﬁ ]Bd“ o k3 ea

oi | y (Mussi duef Mhtiegledwasd perrdddred by tbl asﬁom)lturm isocyanate
chr omat og ag% (J§O% et hyl acetate/ hexane) to afford

the di ef"lh%Fu a’a colourless oil. [0114] This

i nt erloedBat e was 4 nwelledd (DACT heoBegieenoE tRO isocyanate

d bed in nethods Dr G t d the titl d;
oi nk SSGPPA=A FETC0| (i TA00 " (513018 BrFELOTP RS (4
(400 mLM‘lzrasdﬁélM@rl&t&yZSmDnéaC(Sll‘iZ @k, D. $0-ndD

%??o-f?lésw%alﬁﬁﬂ :?et@z‘tfgu{%mgn@% S0 OsgéomTr%H mThe

ﬁ) 35 J:(eb.ld,t:l_bh m¥x B Wds 2%inted 7a175¢c(oer,teﬁﬂ>er3tzl&Qe (Fdd, 3
05 H, ;0 19F NVR
%(%lr 61 gl%f& &?rgfégéafi?@d]?et"‘-’ EGOAclg%anqﬁqlfs M
573 %ClM-HTﬁzlofbaﬁﬁﬁﬂﬁbérlﬁas washed with brine, dried

SS S)(Mf‘r_:;s(o)il()o, 3f:l.(lte{recfl and e a(g%/rart%ldl %longleférgr b%r)él oily
residue which was purified by flash column chromatography
(50% ethyl acetate/hexane) to afford the diethylurea as a
colourless oil.

[0114] This intermediate was involved in the sequence

20 described in methods D-G to afford the title compound;
pink solid; IR (solid) 1640, 1512, 1213 cm-1; 'H NMR (400
MHz, d6-DMSO) 6 0.75-0.95 (3H, m), 1.10-1.40 (6H, m),
1.90-2.25 (2H, m), 2.60-2.90 (2H, m), 3.30-3.50 (4H, m),
4.75 (1H, m), 5.10-5.60 (3H, m), 6.35 (1H, t), 7.30 (1H,

25 m), 7.75 (1H, m), 7.80 (1H, m), 8.05 (1H, m), 8.95-9.05
(1H, m); ¥F NMR (376 MHz, d6-DMSO, proton-decoupled) &
-141.0, -156.9; M+H 573.3, M-H 571.2.

Example 16
(S,8)-4-0%0-3-(2-{2~0ox0-3~[ (pyrrolidine-1l-carbonyl) -
30 amino]-2H-pyridin-1l-yl}-butyrylamino)-5-(2,3,5,6-

tetrafluoro-phenoxy) ~-pentanoic acid



30 am no] - 2H pyridin-I-yl}-butyrylamno)-5-(2,3,5,6
tetrafl uoro- phenoxy) - pent anoi ¢ aci d WO 2004/ 106304
wEIMWE3004/ 016706 -58- 0 Ol OOH J.~ F N PCHUR0B4/016706
HO 11-1 o F [0115] Prepared from
(S)-2-(3-. Am no-2-o0x0-2Hpyridin- 1-yl)-butyric acid
tert-butyl ester and pyrrolidine according to nethods
H DG pink solid; IR (solid) 1650, 5 1593, 1512,
1489, 1208 cm1; 1H NWR (400 MHz, d6-DVMsO S 0.80
(3H, m, 1.80-2.20 (6H, m, 2-668-2.90 (2H, m, 3.30-
3.50 (4H, m, 4.60-4.75 (1H, m, 5.10-5.50 (3H, m,
6.30 (1H, t), 7.35 (1H, m, 7.50-7.75 (2H, m, 8.00
(1H, m, 8.85-8.95 (18 m; 19F NWR (376 Mz,
d6- DMSO, pro 10 dec (Sed) S -141.1, -156.9; M+H
571. 3, : 17 (S,
S)-3 % ﬂ qni ho- B- 0xo- 2H pyri din-1 -
yl)-\oufyr\ a no}\4Hox 5- (%, 3|6, 6-tetrafl uoro- phenoxy
)- pentanoic acid™15 0 \ d NOOCHF OHHO:j( F
00FF . £

[0115] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-
1-y1l) -butyric acid tert-butyl ester and pyrrolidine
according to methods H, D-G; pink solid; IR (solid) 1650,

5 1593, 1512, 1489, 1208 cm-1; 'H NMR (400 MHz, d6-DMSO) S
0.80 (3H, m), 1.80-2.20 (6H, m), 2.60-2.90 (2H, m), 3.30-
3.50 (4H, m), 4.60-4.75 (1H, m), 5.10-5.50 (3H, m), 6.30
(18, t), 7.35 (1H, m), 7.50-7.75 (2H, m), 8.00 (1H, m},
8.85-8.95 (1H, m); °F NMR (376 MHz, d6-DMSO, proton-

10 decoupled) § -141.1, -156.9; M+H 571.3, M-H 569.3.

Example 17

(S,S)—3—[2—(3—Methoxycarbonylamino—Z—oxo—2H;pyridin—l—
yl)—butyrylamino}—4—oxo—5—(2,3,5,6—tetraf1uoro—phenoxy)—

pentanoic acid

0
o ™y o OH
/”\N N\:/U\N o -
H oo M o
F

[0116] Prepared from (S) -2- (3-Amino-2-oxo-2H-pyridin-

15

-

1-vl) -butyric acid tert-butyl ester and methyl
chloroformate according to methods C-G; pink solid; IR
(solid) 1644, 1661, 1709 cm-1; 'H NMR (400 MHz, d6-DMSO) §
20 0.81 (3H, m), 1.95 (1, m), 2.09 (1H, m), 2.50-2.98 (Z2H,
m), 3.70 (3H, s), 4.20-5.50 (4H, m), 6.31 (1H, m), 7.40
(1H, m), 7.59 (1H, m), 7.82 (1H, m), 8.20 (lH, s), 8.55-



[0116] Prepared from (S)-2-(3-Am no-2-o0xo0-2H pyridi n-
1-yl)-butyric acid tert-butyl ester and nethyl
wa@ kioanaddos mat e according to nmethods C G pi nk BOI/U82004/R6706
(solid) 1644, 1661, 1709 cm1; 1H NWR (400 MHz,
dé-DVSO) 20 0.81 (3H, m, 1.95 (1H m, 2.09 (1H m,
2.50-2.98 (2H, m, 3.70 (3H, s), 4.20-5.50 (4H, m,
6.31 (1H, m, 7.40 (1H, m, 7.59 (1H m, 7.82 (1H,
m, 8.20 (1H, s), 8.55 WD 2004/ 106304
PCT/ US2004/ 016706 -59 9.00 (1H9od); 19F NWR (376 Mz,
d6- DVMSO, proton-decoupled) S -140.6, -141.0, -141.1,
é%86§ﬁ%gxaiﬁ6 8&8]l§7 (SV%SﬁH%; g®tﬁéﬁ%'%ﬂo%%ﬁ-decoupled)
g) 39 lzaae Et hangs.wl femxltLaIn' NoE=% . c3>oc;f lzhispyai ﬁim -ogfl ) -
utyryl am noj - 4- 0xo-5-(2 6-tetrafl uoro- phenoxy
pent arjrc?7clac¥4 HO53?O3C')-I(M 53 3&U¥N-~JHOFOOFF
[0117] Prepared from (S) 2- §2ari¥dNa-g2- 0xo- 2H-pyri di n-
1?} %%) but i acid tert-butyl ester and . )
han ﬁl)’r‘ani - chTioede sy EBPUT My 1Y amerRod §eyes digt r:,kal)—
sol i d)uty'i'yNMRll(lép-Oi dMdz 5~ (dﬁ @I\@C@ t%&a?ﬁﬂu@rgz I(Léyféax
1.17-1.25 (3H, 1. 85- 10(2H n),254279(
n :Peé@a@%'s ?%Hi . 4.58-4.68 (1H, m), 5.13-5. 38
(2H, m, 6.26- 31(1 m, 15 7.34-7.38 (1H, m,
7.51-7.73 (2H, m, 8.72-8.76 (1H, m, 8.89-8.97 (1H,
5(?:6. 2, MH 564.2. Exanple

N
-[ 2- oNo- - ( parfjré:-l -sul fonyl am no) - 2H
~ O
' F

F

[0117] Prepared from (S)-2-(3-Amino-2-oxo-2H-pyridin-
10 1-yl)-butyric acid tert-butyl ester and ethanesulfonyl
chloride according to methods C-G; pink solid; 'H NMR (400
MHz, d6-DMSO) 6 0.74-0.82 (3H, m), 1.17-1.25 (3H, m),
1.85-2.10 (2H, m), 2.54-2.79 (2H, m), 3.09-3.15 (2H, m),
4.58-4.68 (1H, m), 5.13-5.38 (2H, m), 6.26-6.31 (1H, m),
15 7.34-7.38 (1H, m), 7.51-7.73 (2H, m), 8.72-8.76 (1H, m),
8.89-8.97 (1H, m), 12.51 (1H, br s); M+H 566.2, M-H
564.2.
Example 19
(S,8)-4-0x0-3-{2-[2-0x0-3- (propane-l-sulfonylamino)-2H-
20 pyridin—l—yl]—butyrylamino}—S—(2,3,5,6—£etrafluoro-

phenoxy) -pentanoic acid

0
0o (N ¢ oH
Sy N\:)J\N o) F
Hog i M o
F
F



20 pyridin-1-yl]-butyrylam no}-5-(2,3,5,6-tetrafl uoro-
phenoxy) -pentanoic acid 0 0O OHF O /' Os HN-HO F
WO 2@4F0430AN0 2004/ 106304 PCT/ US2004/ 016706 - 60r¢DLSBDP4/016706

Prepared from (S)-2-(3-Am no-2-oxo0-2H pyri di n-
1-yl)-butyric acid tert-butyl ester and

propanesul fonyl chloride according to nethods C G
pi nk solid; 1H NWMR (400 WMHz, d6-DMSO 8 0.74-0.82
(3H, m, 0.88-0.94 (3H, M, 5 1.63-1.74 (2H, m,
1.85-2.10 (2H, m, 2.56-2.79 (20-m, 3.06-3.13 (2H,
nm, 4.58-4.68 (1H, nm, 5.13-5.40 (2H, m, 6.26-6.31

G0 1§](§ﬂ| Eﬁ%‘?algd;&rjg?“g g(il% (3 i Hgsg)(‘ik?H'bpy“dm"

S); M) 5BOLST 1 dvad BY ge3t- l@@tﬂmmiaaf Zmd propanesulfonyl

S, S N
(S Rt oot ensaans & OBy an el caoo
phencmz) Fae?bmsg)ﬁsgwcgd -0. sﬁ)dQ]tcﬂ @) SoNsBI-N QF(3H, ) H

re rom
08 263 At R0\ S oo i Py )2 512 10 (R m
tert -3nwsyh . QsteﬁHﬂﬁ@ l&ggeomyt§Uthnmb, 5.13-5.40 (2H, m),

6.26-6.31 (1H, m), 7.34-7.37 (1H, m), 7.50-7.62 (2H, m),
8.71-8.75 (1H, m), 8.90-8.97 (1H, m), 12.53 (1lH, br s);
M+H 580.3, M-H 578.3.

10 Example 20
(S,S)—4—Oxo—3—{2—[2—oxo—3—(propane—2—sﬁlfonylamino)—ZH;
pyridin-1-y1]-butyrylamino}-5-(2,3,5,6-tetrafluoro-

phenoxy) ~-pentanoic acid
O

o [N ¢ OH

1 N

YT Y o N
0 0 o]
F

. F

15 [0119] Prepared from (S8)-2-(3-Amino-2-oxo-2H-pyridin-
1-v1l)-butyric acid tert-butyl ester and isopropylsulfonyl
chloride using methods similar to C-G; pink solid; IR
(solid) 1645, 1518 cm-'; 'H NMR (400 MHz, d6-DMSO) & 1.7-
1.8 (3H, m), 1.18-1.25 (6H, m), 1.85-2.05 (2H, m), 2.55-

20 2.8 (2H, m), 3.2—3.3 (1H, m), 4.52-4.62 (1H, m), 5.15-
5.32 (3H, m), 5.4-5.43 (iH, m), 6.25 (1H, t), 7.3-7.35
(1H, m), 7.45-7.6 (2H, m), 8.6-8.7 (1H, m), 8.9-9.0 (1H,
m); M+H 580.2, M-H 578.2.

Example 21

25 (S,8)-3-[2-(3-Benzenesulfonylamino-2-oxo-2H-pyridin-1-

vl) ~butyrylamino] -4-oxo-5-(2, 3,5, 6-tetrafluoro-phenoxy) -

pentanoic acid



chloride using nethods simlar to GG pink solid; IR

(solid) 1645, 1518 cm1; 1H NWMR (400 MHz, d6-DMSO) 8
wQa2004/1046384 (3H, m), 1.18-1.25 (6H, m, 1.85-2. OBCT/RBL004/016706

m, 2.5520 2.8 (2H, m, 3.2-3.3 (1H, m, 4.52-4.62

(1H, m, 5.15- 5.32 (3H m, 5.4-5.43 (1H m, 6.25

(1H, t), 7.3-7.35 (1H, m, 7.45-7.6 (2H, m, 8.6-8.7

(1H, m, 8.9-9.0 (1H, m; MtH 580.2, MH 578. 2.

Exanpl e 21, 25

(S, S)-3-[2-(3-Benzenesul f onyl aabhe- 2- oxo- 2H pyridin-1 -

yl)-butyryl am no] - 4- oxo-5-(2, 3,5, 6-tetrafl uor o- phenoxy

)- pentanoic acid WO 2004/ 106304 PCT/ US2004/ 016706

-61- 0 O OH Y Hd\r'k F O OOF F [0120]

Pr epar ed qi\g ml(S 3- OX0- 2H- pyri di n-

1-yl) @ [ eF and
benzeneg If(lgtylo chJ\oFi

ng to methods C- G
pi nk solid; 1H NMR (400 5 f6- DMSO) $ 0. 55-0. 66
(3H, m, 1.72-1.84 (1H m,

.P1-2.01 (1H, m,

2.53-2.61 (1H, m, 2.68-2.76 (1H nm, 4.54-4.63 (1H

nm, 5.06-5.32 (2H, m, 6.20-6.25 (1H, m, 6.98-7. 86

(9H, Eﬂ1208 84- BrapaxddH fnyp, (9) 4D~ 03 AGnibH2 -Bko-2420v0didin-

(1|—| 1),]O H: 1 0 Exa e 22 (S,

S)- 3 % E{M%ancgi'% #donyel amgngy% %%I(’%e_%_anrglplbenzenésulfonyl

tri flmmhybedrﬁw it mekhydly -dt y pinankpo)d4-‘axemBk (400

- (2, tetr ar o heno ent an0| c acid CF3 0

5( Mﬁz %6 DMS { O 55p XYQ f)m), 1.72-1.84 (1H, m),
1.91-2.01 (1H, m), 2.53-2.61 (1H, m), 2.68-2.76 (1H, m;,
4.54-4.63 (1H, m), 5.06-5.32 (2H, m), 6.20-6.25 (1H, m),
6.98-7.86 (9H, m), 8.84-8.90 (1H, m), 9.40-9.45 (1H, m),
12.51 (1H, br s); M+H 614.1, M-H 612.1.

10 Example 22
(S,8)-3-[2-(3-Ethanesul fonylamino-2-oxo-5-
trifluoromethyl-2H-pyridin-1-y1)-butyrylamino]-4-oxo-5-
(2,3,5,6-tetrafluoro-phenoxy)-pentanoic acid

[0121] Prepared from (2-oxo-5-~trifluoromethyl-1,2-

15

dihydro-pyridin-3-yl)~carbamic acid benzyl ester
according to methods A-G; off-white solid; IR (solid)
1664, 1519 cm~'; 'H NMR (400 MHz, d6-DMSO) & 0.78-0.87

20 (3H, m), 1.18-1.23 (3H, m), 1.99-2.14 (2H, m), 2.55-2.80
(2H, m), 3.19-3.25 (2H, m), 4.54-4.66 (1H, m), 5.20-5.30
(2H, m), 5.35-5.45 (1H, m), 7.47 (1H, m), 7.55-7.71 (1H,
m), 8.01 (1H, s), 9.05 (1H, m), 9.31 (1H, s); *F NMR (376



OH O-0OHNHOF 00 FF 15 [0121] Prepared
from (2-oxo-5-trifluoronethyl-I,2-

walRtwdoaepyri di n-3-yl )-carbam c acid benzyl esP&r/US2004/016706
according to nmethods A-G off-white solid; IR (solid)
1664, 1519 cm1; 1H NWR (400 MHz, d6-DVMSO) S 0.78-0.87
20 (3H, m, 1.18-1.23 (3H, m, 1.99-2.14 (2H, m,
2.55-2.80 (2H, m, 3.19-3.25 (2H, m, 4.54-4.66 (1H,
n, 5.20-5.30 (2H, m, 5.35-5.45 (1H, m, 7.47 (1H,
n, 7.55-7.71 (1H, m, 8.01 (44%-s), 9.05 (1H m,
9.31 (1H, s); "9F NWMR (376 WD 2004/ 106304

PCT/ 004/.0 6 ot on-d l e

6 -63 11, L g’]gg@ pﬁcg%nlwﬁébo&gl7%/>§%ﬁ'§6ﬁ,£f§fﬁq *4h7.1,
632. 1—15§xar;rpMeHZ6534 1, M~H 632.1.

(S,S)-3-[3-Met hyl -2-(2- oxog h é/l %cetyl am no-2H 5
pyridin-1-yl)-butyryl anm no] 2,3,5,6-tetrafl uo

ro- ﬁhﬁﬁbxy}{Bemﬁfﬂyﬂ42—aakdx6¥3€pﬁeﬂyﬂad§tgl€hﬁhédiﬁh F

HOHQEF 122 pare r.o
(E oPéfrfdénafLW@r ob‘b"gyr‘[yg % 5} O%% 5] ' e P At HerAyivoro-
est erphaeekJ-pentandiet Beds A- G . pi nk 10 soI id;, IR
(solid) 1644, 1683, 1740, 41791 cm1; 1H NMR (400

@Q&kf}ﬁ

[0122] Prepared from (2-oxo-1,2-dihydro- pyrldln 3-vl) -
carbamic acid benzyl ester according to methods A-G; .pink

10 solid; IR (solid) 1644, 1683, 1740, 1791 cm-1; “H NMR (400
MHz, d6-DMSO) 6 0.6 (3H, m), 1.0 (3H, m), 2.2-2.3 (1H,
m), 2.5-3.0 (2H, m), 3.7-3.8 (2H, m), 4.1-5.4 (4H, m),
6.2-6.3 (14, m), 7.2-7.4 (bH, m), 7.5-7.7 (2H, m), 8.1-
8.2 (1H, m), 8.7-9.2 (2H, m); F NMR (376 MHz, d6-DMSO,

15 proton-decoupled) & -140.6, -141.0, -156.8, -157.0,
-157.2; M+H 606.3, M-H 604.3.

Example 24
‘(S,S)—3-[2—(3—Ethanesulfonylamino—Z—oxo—ZHprridin—l—yl)—
3-methyl-butyrylamino]-4-oxo~-5-(2,3,5,6-tetrafluoro-

20 phenoxy)~pentanoic acid

[0123] Prepared from (2-oxo-1,2-dihydro-pyridin-3-vyl)-
carbamic acid benzyl ester according to methods A-G; off-

white solid; IR (solid) 1595, 1646, 1682, 1742, 1789 cm-1;



MHz, d6-DMSO) 6 0.6 (3H, m, 1.0 (3H, m, 2.2-2.3 (1H,

m, 2.5-3.0 (2H, m, 3.7-3.8 (2H, m, 4.1-5.4 (4H, m,
WOG2@4806304 1H, m), 7.2-7.4 (5H, m), 7.5-7.7 (2HCTS2004/016706

8.1- 8.2 (1H m, 8.7-9.2 (2H, m; 19F NWR (376 MHz,

1
d6- DMSO, 15 proton-decoupled) 6 -140.6, -1
-156.8, -157.0, -157.2; MH 606.3, MH 604. 3, Exarrpl e
24 (S,
S) - 3-[ 2- ( 3- Et hanesul f onyl ami no- 2- oxo- 2H pyridin-1-yl)-
3- et hyl - but yryl am no] - 4- oxo- 5-632, 3, 5, 6-tetraf | uor o-
20 phenoxy)-pentanoic acid O O OQ OHF SHNHOF

ooEkKEF_[O Prep ed fro

(22 onb BT A s paF TSI, Py T 38 pativc Calrd- Bek ™
estern., QCQQHdlrﬁl)g, to 3methods) A-£5e-of fo- (vhi, t@soj id; (2R m),
(solid) 1595, 1646, 1682, 1742, 1789 cm 1

2004/16630% P 322064F018F06Y) 67331#|1ﬁw{4ob W7 (2H,

d6- DSO) 5870 72 (B4, | ¢ Oroni0({ A, a6lofis3Hbredon-
2.3 (1H m, 2.6-3.0 (2H m, 31(2H m, 4.1-5

(), GRpPUBLOAL B4-14P, 67, B4R, THS67 76 TI%7 (BH-157y 17 Mem
8. 7- 2 F NVR (376 MHz, d6-DMSO, proton 5
deco%gﬁ gd;hgﬁh%%%%G -141. 0, -156 7, -157.0, -157.1,

M+H 580 2, MH578.3. Exa@t;aenxﬂ@ 25

by1i R %%?Séé’*é%%ﬁ%?aﬁngng? A S TS

H pyrldln -y1) -propionylamino] -pentanocic acid

10
O.
\/lLJiP\)LﬁF
YR TT

[0124] Prepared from (2-oxo-1,2-dihydro-pyridin-3-yl)-
carbamic acid benzyl ester and 3-Amino-5-fluoro-4-
hydroxy-pentanoic acid tert-butyl ester according to
15 methods A-G; pink solid; IR (solid) 1643, 1658, 1711,
1740 cm-1; 'H NMR (400 MHz, d6-DMSO) & 1.0-1.2 (3H, m),
1.4-1.6 (3H, m), 2.4-3.2 {(4H, m), 4.2-4.6 (1.5H, m), 5.0-
5.6 (2.5, m), 6.3 (1H, m), 7.3 (1H, m), 8.2 (1H, m),
8.3-8.8( 1H, m), 9.1 (1H, m); F NMR (376 MHz, d6-DMSO,
20 proton-decoupled) & -226.8, -226.9, -230.6, -231.4,
-232.7, -232.8; M+H 370.4, M-H 368.3.
Example 26
(S)~3-[2-(3-Benzoylamino-2-oxo-2H-pyridin-1-y1) -

propionylamino] ~-5-fluoro-4-oxo-pentanoic acid

0
0 I\ 0 OH
N N\/U\H F

H o @ o)

[0125] Prepared from (2-oxo-1,2-dihydro-pyridin-3-yl)-

25

carbamic acid benzyl ester and 3-Amino-5-fluoro-4-



NN~NF =HH OO[0124] Prepared from

(2-oxo-1, 2-di hydro-pyridin-3-yl)- carbam c acid benzyl
we@sdaoenoand 3- Am no- 5-fl uoro-4- hydroxy- pent anoPCT/a810d4/016706

tert-butyl ester according to 15 nethods A-G pink

solid; IR (solid) 1643, 1658, 1711, 1740 cm1; 1H NMWR

(400 MHz, d6-DVsO) 8 1.0-1.2 (3H, m, 1.4-1.6 (3H,

m, 2.4-3.2 (4H, m, 4.2-4.6 (1.5H, n), 5.0- 5.6

(2.5H, m, 6.3 (1H, M, 7.3 (1H, mM, 8.2 (1H m,

8.3-8.8( 1H, mM, 9.1 (1H m; 18 NWR (376 Mz,

d6- DVSO, 20 proton- decoupl ed) 8 -226.8, -226.9,

- 230. drf?lpéntangz?’cz acid %%%t buw:ﬁ ess7toer4ac%}r_|d§r§§'tsd

Exanpl’e
(S) - 3gthoE8- Beﬁzogirdmsmdlﬂ- OXB- R2ébPid)i dise31- $634 cm-1; 'H

propi_gnyl 0 I uor entanoic acid 0 OO
o R @Btz o %% Tore Db el gy 2-5-3-2 (2, m),
(2- oxp-2L427di( mysimp y," isdions3syl ) : searmbamec sa¢id, benzyl . 4-
ester_and 3-Arri no-5-f] uoro-4 WO 2004/ 106304

PCT/ Us2004F0187067 - 2 64Thy 8Y ox§: pehtndtle &cPad-9 (1H, m),

tert-out yhiugsher decomdi Ny d MmzTeEBOHEsAy Grd¥iodK decoupled)
solid; IR (solid) 1523, 1644 cm1; 1H NWR (400 Mz,
d6- DNBOR28- 1, 6-38H8.ny230. 5. 3-23Y B, -BP2.84. 222 0; M+H

15 2. 5H, 6. 4' (1H, 7.457.6
E3H, lir%érb?g%z%}@ré 8.3 l(ﬁlH’ “7'(8' 5'?9 (4.

9.3 (1H m; 19F NMR (376 NEzamgbs DVSO,

R AN R

1-yl]-propionylamino}-5-fluoro-4-oxo-pentanoic acid

OH

Ccl O I\ 0]
SCARSRE
al 0] = (0]

[0126] Prepared from (2-oxo-1,2-dihydro-pyridin-3-yl)-
15 carbamic acid benzyl ester and 3-Amino-5-fluoro-4-
hydroxy-pentanoic acid tert-butyl ester according to
methods A-G; pink solid; IR (solid) 1521, 1646 cm-1; 'H
NMR (400 MHz, d6-DMSO) & 1.5-1.6 (3H, m), 2.5-3.2 (2H,
m), 4.2-4.7 (1.5H, m), 5.0-5.5 (2.5H, m), 6.3-6.4 (1H,
200 m), 7.4-7.5 (3H, m), 8.3  (1H, m), 8.5-8.9 (1H, m), 10.2
(1H, m); F NMR (376 MHz, d6-DMSO, proton-decoupled) &
-226.7, -226.8, -230.6, —231.4, ~232.8, -232.9; M+H
486.3, M-H 484.3.
Example 28
25 (S)-5-Fluoro-4-ox0-3-[2-(2-0x0-3-phenylacetylamino-2H-

pyridin-1-vyl)-propionylamino] -pentanoic acid



Exanpl e 27 10
(S)-3-{2-[3-(2, 6-Di chl oro-benzoyl am no) - 2- oxo- 2H pyri d
WO 2604/1063D4 - pr opi onyl am no} - 5- f | uor o- 4- oxo- pent BEDULS2004/016706

acid 0 G0 OOOOH HNv -HFC O= 0][0126] :
Prepared from (2-oxo-1, 2-di hydro-pyridin-3-yl)- 15
carbam c acid benzyl ester and 3- Am no-5-fl uoro-4-
hydr oxy- pentanoi c acid tert-butyl ester according to
methods A-G pink solid; IR (solid) 1521, 1646 cm1;
1H NWR (400 MHz, d6-DMSO 8 1.45-1.6 (3H, m), 2.5-3.2
(2H m, 4.2-4.7 (1.5H m, 5.0-5.5 (2.5H, m,
6.3-6.4 (1H 20 m, 7.4-7a5 (3H, m, 83 (1H m,

O 10.2 (1 m; 19F NWR (376 MHz,

to- 3Q/L?J)gle)@"l -226.7, -226.8, -230.6,
4 486.3, MH 484.3. Exanple
28 25
(S)-5-Fluoro- 4 SXo- 3 [2 (Q oxo- 3- phenyl acetyl am no- 2H
pyri di n-1-yl)-propi onyl am no] - pentanoi ¢ acid WO

2004/ 4 P / 706_oz i -
T L R

( 2- oxasrfbagigj hyw&%ywldeﬁtgryar}d TaEanre- atuerpehzy!
est en, 2 . 3- A P9 Srd 'a‘é%%ér? Mwloﬁ\éﬂc%@&@@&hﬁn?gc'

tert-butyl ester according to
soI i deethRdesBHE o) pirEp 403141 65R. 4sakid); 1524. NI\/R’LQW cm-1;

(oh 19461“%55@%@%&%1 SR ég”(‘ y ?1*)5 73 (28, m.,

(1H, 3m8, (ZH2-7) A4 48H4.M), (1858, (IELH 31)0-585448. 9u( I,, 6.3
M. (1m, W), 7.2-7.4 (6H, m), 8.2 (1H, m), 8.4-8.9 (1H, m),

10 9.3 (1H, m); *F NMR (376 MHz,d6-DMSO, proton-decoupled) &
-226.7, -226.8, -230.6, -231.5, -232.8, -232.9; M+H
432.3, M-H 430.3.

Example 29
(S)-5-Fluoro-4-oxo-3-[2-(2-ox0o-3-propionylamino-2H-
15 opyridin-1-y1) butyrylamlno] -pentanoic acid

A

[0128] Prepared from (2-oxo-1,2-dihydro-pyridin-3-y1)-
carbamic acid benzyl ester and 3-Amino-5-fluoro-4-
hydroxy-pentanoic acid tert-butyl ester according to

20 methods A-G; pink solid; IR (solid) 1644, 1585, 1518,
1214 cm-1; "H NMR (400 MHz, d6-DMSO) & 0.8-0.9 (3H, m),
1.05 (3, t), 1.9-2.1 (2H, m), 2.4-2.5 (2H, m), 2.6-2.95
(2H, m), 4.2-4.5(2H, m), 5.1-5.5 (3H, m), 6.3-6.35 (1H,
m), 7.4-7.45 (1H, m), 8.2-8.25 (1H, m), 8.8-8.9 (1H, m),

25 9.1-9.15 (1H, m); ¥°F NMR (376 MHz,d6-DMSO, proton-
decoupled) & -226.7, -232.6; M+H 384.3, M-H 382.3.



10 9.3 (1H, m; 19F NWR (376 Mz, d6- DMSO,
pr ot on-decoupl ed) -226.7, -226.8, -230.6, -231.5,

WO 282/18304 232. 9; MrH 432.3, M H 430. 3. Exanpl BCR8S2004/016706
(S)-5-Fl uoro-4-oxo-3-[ 2- (2- oxo- 3- propi onyl am no-2H 15
pyridin-1-yl)-butyrylam no]-pentanoic acid 0 OO0 OH
"AN N'~NF HHO O [0128] Prepared from
(2- oxo-1, 2-di hydro-pyridin-3-yl)- carbam c acid benzyl
ester and 3- Am no-5-fl uoro-4- hydroxy-pentanoic acid
tert-butyl ester according to -2dx1rethods A-G pink
solid; IR (solid) 1644, 1585, 1518, 1214 cm1; 1H NMWR
(400 MHz, d6-DMSO) 8 0.8-0.9 (3H _m), 1.05 (3H t),
1.9-2.1 (2H, m, 2.4-2.5 (2%‘—1%———26-2 95 (2H, m,

4 2- 4.B2H[2A) 3~ lﬁerlzcﬁfJEIH@ﬁH-Zﬁ@xo-&}BeriEl(liHylm

8. 5 (1H. .. 8 8-8.9.(1H m-
05 bty rdthyllhy -8 A8l st il Spduatth T .
decoupl ed) 8 -226. -2%32.6; MtH 384.3, MH 382. 3. WO
2004/ 1063 4 P US 04/ 706 - 66 Exan'pl e 30

(S)-3-[2-(3- enq\?\ry/lgm 0- oxo 2K pyridin-1-yl)-
but yr, (IONG- ¢ oXo- pentanoic acid 0 o |-\ o
of f 5d 0129] Prepared from

(gnz;il%lggiegl 2 ’geriga :#glog ??ﬁ?f?‘%‘% ol g]l’g gﬁ?rldln 3-yl)-

carbamic acid benzyl ester and 3-Amino-5-fluoro-4-

hydroxy—pentanoic acid tert-butyl ester according to
methods A-G; pink solid; IR (solid) 1643; 1522, 1204
cm-1; 'H NMR (400 MHz, d6-DMSO) & 0.75-0.85 (3H, m), 1.9-
10 2.2 (2H, m), 2.6-2.9 (2H, m), 4.3-4.7(2H, m), 5.1-5.6
(2H, m6.4-6.5 (1H, m), 7.5-7.85 (4H, m), 7.9-8.0 (1H, m),
8.3-8.4 (1H, m), 8.85-8.95 (1H, m), 9.35 (1H, s); M+H
432.3, M-H 430.3.
Example 31
15 (S)-3-{2-[3-(2,6-Dichloro-benzoylamino)-2-oxo-2H-pyridin-

l-v1l]-butyrylamino}-5-fluoro-4-oxo-pentanoic acid

CIOQ\)(J)\ OH

a ° ~ °
[0130] Prepared from {(2-oxo-1,2-dihydro-pyridin-3-yl)-
carbamic acid benzyl ester and 3-Amino-5-fluoro-4-

20  hydroxy-pentanoic acid tert-butyl ester according to
methods A-G; white solid; IR (solid) 1682, 1645, 1580,
1516, 1216 cm-1; 'H NMR (400 MHz, d6-DMSO) & 0.8-0.9 (3H,
m), 1.9-2.1 (2, m), 2.6-2.85 (2H, m), 4.4-4.7(2H, m),
5.1-5.5 (2H, m), 6.4-6.5 (1H, m), 7.5-7.6 (4H, m), 8.33-

25 8.38 (lH, m), 8.85-8.95 (1H, m), 9.15-9.25 (1H, s); M+H
500.3, M-H 498.3.



hydr oxy- pentanoic acid tert-butyl ester according to
nmet hods A-G pink solid; IR (solid) 1643, 1522, 1204

W@ peod/106864 NVR (400 MHz, d6-DVMSO) 8 0. 75-0. 85 (BEX/URI004/016706
1.9 10 2.2 (2H, m, 2.6-2.9 (2H, mM, 4.3-4.7(2H, m,
5.1-5.6 (2H, nB.4-6.5 (1H, m, 7.5-7.85 (4H, m,
7.9-8.0 (1H, m, 8.3-8.4 (1H, m, 8.85-8.95 (1H, m,
9.35 (1H, s); MrH 432.3, MH 430.3. Exanple 31 15
(S)-3-{2-[3-(2,6-Di chl oro-benzoyl am no) - 2- oxo- 2H pyri d
in- 1-yl]-butyryl am no}-5-fl uor®#4- oxo- pent anoi ¢ acid
O G 0l \ OOH HNFC OHOJ[0130] Prepared from

(2- oxo-1, 2-di hydro- pyri di n- 3; rbam c acid benzyl
ester and 3- Am no-5-fl uor o-%ﬂ%@oxy- pent anoi ¢ aci d

t er t - (FUt-prFésore-bowordi-ig - 8-oxet hddeyaiGingh? tearbonyl) -
solid, ;LR (salid); 4682, 164 . 3l ; ;
R R R R R AR R R S
(2H, m, 2.6-2.85 (2H, , 4.4-4.7(2H, m, b5.1-5.5

(2H, m, §.4- (141, ~ol-5-7.6 (4H m), 8.33 25

8.38 (4H Jlm,l 8.185-8. 95 (IH ), 9.15-9.25 (1H s);

M+H “3INMY 498, 8. 04/ 106304

PCT/ Us2604/0167063- 57 Bxanpl e 32

() - 5 flyqro-4-0x0- 3-(2-{ 2- 0x0- 3- [ ( _ri.;:jli e-2-carbonyl =
13 L RoRatIon et T e R A v
aci d rbanicCaet HadzyiNeEtbir Qurll Q -Burfi0b35} £ Piepared
fr(Nnﬂ;é}%§9:%é§%é%gg%ggglgyEEQ%DB&EQQ L%ter according to

methods A-G; cream solid; IR (solid) 1685, 1644, 1521 cm-

1; 'H NMR (400 MHz, d6-DMSO) & 0.81-0.86 (3H, m), 1.90-
10 2.05 (1H, m), 2.06-2.19 (1H, m), 2.54-2.90 (2H, m), 4.58-
4.72 (1H, m), 5.07-5.31 (2H, m), 5.42-5.57 (1H, m), 6.40-
6.44 (1H, m), 7.47-7.49 (1H, m), 6.68-7.72 (1H, m), 8.09-
8.11 (1H, m), 8.18 (1H, d), 8.45-8.47 (1H, m), 8.73-8.75
(1H, m), 8.87 (1H, dd), 10.74 (1H, s), 12.45 (1H, brd s);
15 F NMR (376 MHz, d6-DMSO, proton-decoupled) & -226.8,
-230.4, -230.6, -231.0, -232.5, -232.6, -232.8, —é32.9;
M+H 433.4, M-H 431.4.
Example 33
(S)-5-Fluoro-4-ox0~-3-[2-(2-oxo-3-phenylacetylamino-2H-
20 pyridin-1-vyl1)-butyrylamino]-pentanoic acid

0O
QO L
0 0

[0132] Prepared from (2-oxo-1,2-dihydro-pyridin-3-yl)-
carbamic acid benzyl ester and 3-Amino-5-fluoro-4-
hydroxy-pentanoic acid tert-butyl ester according to

25 methods A-G; pink solid; IR (solid) 1644, 1672, 1742,
1785 cm-1; 1H NMR (400 MHz, d6-DMSO) 6 0.7-0.8 (3H, m),
1.8~2.2 (2H, m), 2.5-3.2 (2H, m), 3.8 (2H, s), 4.2-4.7



carbam c acid benzyl ester and 3- Am no-5-fl uoro-4-

hydr oxy- pentanoic acid tert-butyl ester according to
worethadsoA- G creamsolid; IR (solid) 1685, 16Bdr/UsBad/016706

cm 1; 1H NWR (400 MHz, d6-DMSO 8 0.91-0.86 (3H, m,

1.90 10 2.05 (1H, m, 2.06-2.19 (1H m, 2.54-2.90

(2H, m, 4.58- 4.72 (1H, m, 5.07-5.31 (2H, m,

5.42-5.57 (1H, m, 6.40- 6.44 (1H, m, 7.47-7.49 (1H

n, 6.68-7.72 (1H, m, 8.09- 8.11 (1H m, 8.18 (1H

d), 8.45-8.47 (1H m, 8.73-8.¥88-(1H, m, 8.87 (1H

dd), 10.74 (1H, s), 12.45 (1H, brd s); 15 19F NWR

(376 6- r n- decgoupl 2 8 2 4,
(550, W, 57 GV 0 hengecRyBl B 325555 A it
433. 8. %wﬂ%H43m)4 SEgzﬂnﬂ d283 m); “F NMR (376 MHz, d6-DMSO,
(S)-5-Fl.uora-4- ox 0X0- 3- tyla o 2H
20 prro e ﬁPngﬁfyrylgé§ Z ﬁ%%?gﬂ 2S§ gd {% od
O N o-134. 6N F23b. 6 @@ [4Q533] ﬁ#ﬁp@f@.@ from
(2-oxo-1, 2-di hydro-pyridin-3-yl)- carbamc acid benzyl
e?ter and 3- Am no- 5- fIuoro-5~%$§hié&¥-pentanoic acid
tert- {cmt—ysl Feabes-acaes-3i-1g -1 0-3ko et 10as tA1GL -Rt&K 1amino) -
sol i d; géoﬁwg) i%_ 1672, 1742, 1785 cw+1 1H NWR
(400 @j tyrylginiap) -pgrtanpig acsd o,
nm, 2.5- 3.2 (2H, , 3.8 (2®, s), 4.2-4.7 WO

2004/ 1 04 %QT/ 004 016 -68 (2H, m, 5.1-5.5
. m, 8.2 (1H m,
) e NFE d6- DMVSO,

( 2H,
proton decoupl d) 08 - 7,0-226.7, -230.4, -231.2,

8. 5-
-232.6, -232 6; MrH 446. 3, M H 444, 3. 5 Exanple 34
[0133] Prepared from (2-oxo- 1,2-dihydro-pyridin-3-vyl1) -

10 carbamic acid benzyl ester and 3-Amino-5-fluoro-4-
hydroxy-pentanoic acid tert-butyl ester according to
methods A-G; ochre solid; IR (solid) 1644, 1678 cm-1; 'H
NMR (400 MHz, d6-DMSO) 6 0.7-0.8(3H, m), 1.8-2.2 (2H, m),
2.3 (3H, s), 2.5-3.2 (2H, m), 3.7-3.8 (2H, s), 4.2-5.5

15 (4H, m), 6.3 (1H, m), 7.0-7.3 (4H, m), 7.4 (1H, m), 8.2
(1H, m), 8.5-8.9 (IH, m), 9.2-9.3 (1H, m); °F NMR (376
MHz, d6-DMSO, proton-decoupled) 0 -226.7, -226.7, -230.4,
-231.2, -232.6, -232.7; M+H 460.3, M-H 459.4.

Example 35
20 (S) -5-Fluoro-4-oxo-3-[2- (2-0oxo-3-propionylamino-2H-

pyridin-1-v1) pentanoylamlno] -pentanoic acid

&Q&Jﬁ;

[0134] Prepared from (2-oxo-1,2-dihydro-pyridin-3-vyl)-
carbamic acid benzyl ester and 3-Amino-5-fluoro-4-

25  hydroxy-pentanoic acid tert-butyl ester according to

methods A-G; white solid; *H NMR (400 MHz, d6-DMSO) & 0



(S)-5-Fluoro-4-oxo0-3-{2-[2-0x0-3-(2-mtolyl-acetylam n

0)- 2Hpyridin-1-yl]-butyrylam no}-pentanoic acid O O
woROD1%30H Hv HF O O [0133] Prepared from PCT/US2004/016706 .

(2-oxo-1, 2-di hydro-pyridin-3-yl)- 10 carbam c acid

benzyl ester and 3- Ami no-5-fluoro-4- hydroxy-pentanoic

acid tert-butyl ester according to nethods A-G ochre

solid; IR (solid) 1644, 1678 cm1l; 1H NWR (400 MHz,

dé-DVMSO) 8 0.7-0.8(3H, m, 1.8-2.2 (2H m, 2.3 (3H,

s), 2.5-3.2 (2H, m, 3.7-3.8 (2&3 s), 4.2-5.5 15 (4H

m, 6.3 (1H, m, 7.0-7.3 (4H, ,74(1H n,

1H, 8
g376 OanI\/Ig)lzg é% b%é( JiTz_lpﬂr?tgn%dec% pl e ) 2%695 [\Mq
-226.179-2280( ZIH m2,3]2 2-2- 232216, m)232. B 2M-6H 4530, 34), 4.5-

M H 45 5
(5)- R bt B T L0 S oy Hfindilan? 474

pyri dils- 1myl)8p%rﬁ a3oyiam mp] - @s&HSamm(aHacmﬁ, ®©.0B-0.QH (1H,
N_.N-N F %0134] Prepared fr
(2- 08371, 3~ %yél? & 3 o PSPy ) Pr%‘é?rbéarﬁct?uﬁ&?@ b@any"\6 7.

est er-o2and ¢ 3- N d4f | wof0346 26, hydr oxy- pent anoi ¢ aci d
tert-butyl ester accor di ng to nethods A-G white

solid; 1H NVR (400 Mz, d6-PRmlss3@ WO 2004/ 106304

PCT/ Qe4 6e - 1o N "
ottt g 0 ok i o

m, 2veidinol{yH Hﬁntamoslam%] (%quwensallmsc RqigH,
m, 6.3-6.35 (1H, m, J.4-7.43 (1H, m, 8.2-8.23 (1H,
n,

8889 H,g’), 05HQl(1H,

\)J\ N\)LN F
< 0

0 T
[0135] Prepared from (2-oxo-1,2-dihydro-pyridin-3-yl1)-
carbamic acid benzyl ester and 3-Amino-5-fluoro-4-
hydroxy-pentanoic acid tert-butyl ester according to
methods A-G; pink solid; 'H NMR (400 MHz, d6-DMSO) §

15 0.85(6H, m), 1.05 (3H, t), 1.30 (1H, m), 1.70-2.10 (2H, 2
xm), 2.30-3.00 (4H, m), 4.60-4.80 (1H, m), 5.05-5.40
(2H, m), 5.65 (1H, m), 6.35 (1H, m), 7.45 (1H, m), 8.25
(1H, m), 8.95 (1H, m), 9.15 (1H, m); °F NMR. (376 MHz, d6-
DMSO, proton-decoupled) 06 -226.7, -232.5; M+H 412.3,

20 Exampie 37
(S)~5-Fluore-3-[2-(5-methyl-2-oxo-3-phenylacetylamino-2H-

pyridin-1-v1) butyrylamlno] -4-oxo-pentanoic acid

@wﬁ?% F

[0136] Prepared from (5-Methyl-2-oxo-1,2-dihydro-
25 pyridin-3-vyl)-carbamic acid benzyl ester and 3-Amino-5-
fluoro-4-hydroxy-pentanoic acid tert-butyl ester



5 nm; 19F NWR (376 MHz, d6- DMSO, pr ot on-decoupl ed) 8
-226.7, -232.6; MtH 398.4, MH 396.4. Exanple 36

W@ B)o480d3baior 0- 3- [ 4- met hyl - 2- (2- 0x0- 3- pr opi ony| BOT/NS2084816706
pyridin-1-yl)-pentanoyl am no] - 4- oxo- pentanoic acid 0
~O0OOH v-NNNFHOHO 10 y [0135] Prepared from
(2-oxo-1, 2-di hydro-pyridin-3-yl)- carbam c acid benzyl
ester and 3- Am no-5-fl uoro-4- hydroxy-pentanoic acid
tert-butyl ester according to nethods A-G pink
solid; 1H NWR (400 MHz, d6-DMSE©j04d5 0.'85(6H, m, 1.05
(3H, t), 1.30 (1H, m, 1.70-2.10 (2H, 2 x m,

2 30- 5-
A Do 180 (Ao B ey (Bsens
(1H m41 81955(auhl-1rr)11{ fSMk 5 4(1(HMH®,, dEOBvBDR. § 37.6 -NHB, (3H,
2(132 :}[’)nl\/rs’g)& %x?ln‘gl (5% eco%pl &dk_3 22%9317 m)',z%2 g (ZII-\I/ITHS) 4.2-
(S) 55F£l UQED- @) [ 27(15—m hylk, 2mpx 08 3t plignwl)acet ylamy nory,

| - I but ryI§n1no -4 0x0-pentanoi c acid O
Ay &gk igant Y e (£ S0iE pripdtiad | ponfon-

(5 I\/QiJ%upa.ee)fosl—QQZEdWhyerQB 25 Pydi 4 n-33yl §; cagban c
aci d benzyl ester and 3- Am

f | uor2¥%--ydréiy- pentZBioidc HéHd46@r4 Buty U58ster WO
2004/ 106304 PCT/USZOO4/0167E cording to

net hods A-G vyell ow solid; i 1654,
(S,S)-4-0x0-3-{2-[2-0ox0- 3—(th1azol—2—ylamino)—2H;pyridin—

10 1-yl]l-butyrylamino}-5-(2,3,5,6-tetrafluoro~-phenoxy) -

pentanoic acid
0
(/\N = (0] OH
| | F
0 3 o)
F
F'

Method I:
3-(Thiazol-2-ylamino) -1H-pyridin-2-one

H

15 o]
[0137] To a solution of 3-Amino-l1H-pyridin-2-one (2.0

g, 18.7 mmol) in water (2 mL) was added 15% HC1l (10 mL,
18 mmol) followed by ammonium thiocyanate (1.5 g, 18
mmol) and the mixture was heated to reflux for two hours.
20 Upon cooling the intermediate thiourea was found to
precipitate as a red-brown solid. The mixture was
filtered and the solid washed with water (5 mL).
To a solution of the thiourea (1.3 g, 7.7 mmol) in EtOH
(20 mL) and water (5 mL) was added chloroacetaldehyde
25 (2.3 mL), 16.4 mmol) and the mixture was heated to reflux
for four hours. On cooling, the mixture was diluted with

EtOAc (30 mL) and washed with 10% NaHCO; and brine. The



1741, 1785 cm1; 1H NWR (400 Mz, d6-DMsO) 8 0.7-0.8
(3H, m, 1.8-2.2 (5H m, 2.5-3.2 (2H, m, 3.8 (2H,

W@ 2004406304 5.5 (4H, m, 7.1-7.4 (6H m, 8. 1(1HCT}S2004/016706

8.4-8.9 (1H, 5 mM-, 9.2-9.4 (1H, m; 19F NWR (376 Mz,

d6- DMSO, proton- decoupl ed) -226.7, -226.7, -227.5,

-230.5, -231.3, -232.6, -232.6, -233.4; MH 460. 4,

M H 458. 4. Exanple 38 (S,

S) 4- Ox0- 3-{2-[ 2- ox0- 3- (t hi azol - 2-yl am no) - 2H pyri di n-
-71-

1 yI] butyryl am no}-5-(2, 3,5, 6-tetrafl uoro-phenoxy) -

pent

Vet hanorii e o B20F vy et i g dntra n

|1 NvaaNol NHle Idesyl dug 5wk Q@EOIRAEL By ﬁlssﬂh L:tolommf

(2 nE?‘r\%%% D G0t 0 apgofar PRt ot shagRpgun

amMmoaisum pehl@ogamwt eol1d5(D, 4318;, rm)ﬁsl) h—hd\TMRheélﬂ'OXM]lee
was heated to refluxfor t wo ho 7pon coolin

the CREGHmSdlabe (thi gilred s ?-HunEl) t o6 pr ddfipi Bat g7a%5

a red- hpowng sahyi d.7 Toesnixt ure, wgs of bkt ered and dhemin
solid washed with vvater (5 nL). To a solution of the
t hi odPéal( 1M ¢t92217 mmol) in EtOH (20 nL) and water

(5 mipives added chheeeace! atdehywds ndB1(2d3iddhe athence

nol ) and the m xture was heated to ref lux for four

hour seseriked| ihgetbrésntxiid SvaddpiEieed We example 38
10 as a white solid; IR (solid) 1648, 1593, 1517, 1490 cm-1;

'H NMR (400 MHz, d6-DMSO) & 0.75-0.85 (3H, t), 1.9-2.2
(2H, m), 2.6-2.8 (2H, m), 4.6-4.7 (1H, m), 5.2-5.3 (2H,
m), 5.35-5.45 (1H, m), 6.3-6.35 (1H, m), 6.96-6.98 (1H,
m), 7.2-7.3 (2H, m), 7.5-7.65 (1H, m), 8.4-8.43 (1H, m),
15 8.8-8.9(1H, 2 x d), 9.9 (1H, br s), 12.5 (1H, brd s); *F
NMR (376 MHz, d6-DMSO, proton-decoupled) & -141.0,
-156.9; M+H 557.2, M-H 555.2.
Example 39
(S,8)-4-0x0-3-[2-(2-ox0o-3-propylamino-2H-pyridin-1l-yl)-
20 butyrylamino]-5-(2,3,5,6-tetrafluoro-phenoxy)-pentanocic

acid
(0]
I\ (0] OH E
\\//\H N\{JKH 0 E
0 3 0
F
F
Method J:

(S)~-2-[3-(Benzyloxycarbonyl-propyl-amino) -2-oxo-2H-
25 pyridin-l-yl]-butyric acid tert-butyl ester



Et OAc (30 nL) and washed with 10% NaHCO3 and bri ne.

The WO 2004/ 106304 PCT/ US2004/ 016706 -71 organic
w@basaosses dried over MgSO4 and concentrat ed i PCT/USIHOO016706

The residue was purified by flash colum

chromat ogr aphy (100% EtOAc) to afford the title

conpound as a pale green solid (1.43 g, 40%: 1H NWR

(400 MHz, 5 CDC13) 8 1.6 (1H, s), 6.45 (1H, t), 6.75

(1H, s), 7.05- 7.10 (1H, m, 7.40-7.42 (1H m,

8.35-8.5 (2H, m; M+H 194.1, MH 192.1. [0138] This

i nternmedi ate was involved in the sequence described

o £ G30 PR R 30 LT Thoo o,
1H Nmn(z&a@wearb@t&fma@)o -8-0xF53 M-85 I(BH-1ty]) db@er iz

23:: a@r%d, r§5b§t§j§ e(sf;?r rf#ogd%%jég %;—é (“qu )ﬁi-,%_gfll’?ydrous

6. 96-]16/IF983( hH) wag ,added FaB (268 d@spe}sﬁoﬁ 650 (ddrl, M26

8.4-8.43 (1H 15 §..8- 8 9 9.9
o 19 1 B SR vRRR e i BReq eracure
gg gt %zd@@omlszh@g%s? P&%y@aom&éG 5 H0937. BnoM Khas

. e
S) - 4-3365H3 dFQP\VQS%@lds theopgrabi oo -PHERA atnanbigyt
20 temperature overnight. The mixture was concentrated in
butyryl am no] - 5- (2, 3, 5 6-tetrafl uoro-p henox%%Ogentan0|

¢ acfaFup toor saHdamdyperEiiongd fsgwgen ¢ (10 mo)

@9 - ZndeB w@%%wyi@&mar bamyl »pLeRY 18&9410%% QXPaRdtedd
pyridin-1-yl]-butyric acid tert-butyl ester
drled over MgSQy, and concentrated in vacuo. The residue

was purified by flash column chromatography (30% EtOAc/
hexane) to afford the title compound as a pale green
solid (1.43g, 40%): 'H NMR (400 MHz, CDClz) & 0.85-0.95
15 (6H, m), 1.35 (9H, s), 1.55-1.65 (2H, m), 1.85-1.95 (1H,
m), 2.20-2.27 (1H, m), 3.6-3.7 (2H, m), 5.15-5.2 (2H, m),
5.5-5.6 (1H, m), 6.25 (1H, t), 7.25-7.45 (7H, m); M+H
429.4.
[0140] This intermediate was involved in the sequence
20 described in methods C-G and finally subjected to
hydrogenolysis as described in method B to afford
example 39 as an off-white solid; IR (solid) 1581, 1517,
1489, 938 cm-1; 'H NMR (400 MHz, d6-DMSO) & 0.80 (3H, t),
0.9 (3H, t), 1.5-1.6 (2H, m), 1.8-2.05 (2H, m), 2.5-2.7
25 (2H, m), 2.9-3.0 (2H, m), 4.6-4.7 (1lH, m), 5.i—5.4 (3H,
m), 6.1-6.2 (2H, m), 6.85-6.9 (1H, m), 7.5-7.65 (1H, m),
8.7-8.90 (1H, 3 x d), 12.5 (1H, brd s); M+H 516.2, M-H

514.2.
Example 40
30 Enzyme Assays
[0141] The assays for caspase inhibition are based on

the cleavage of a fluorogenic substrate by recombinant,



00 O k"-y'AO+ 0 WO 2004/106304 PCT/ US2004/ 016706

-72 [0139] To a solution of (S)-2-(3-
w®eeagbesy car bonyl am no- 2- gxo- 2H pyri di n- 1- yl ) POTYUS2004016706

acid tert-butyl ester (100 ng, 0.26 nmol) in anhydrous

DMF (3 nL) was added NaH (60% di spersion, 10 ng, O0.26

5 mol) and the reaction was stirred at anbient

tenperature for 30 mnutes. Propyliodide (30 L, 0.31

mol ) was added dropwi se and the reaction stirred at

anbi ent tenperature overnight-73Fthe m xture was

concentrated in vacuo to a solid and partitioned

bet c nd 1 The

or gWrsP a)%rh&v\%%?gﬁ rja%tegd o dri eaorgv%r N)Q%&?S%ar?ﬁg are
concemy amedssant/m]dof tHleesarsi whe asnvadhoper rébedcdsy by
flas onat agr y3% OAC/ h t
affo%&g%hgn?agpé éc.:ggr?g‘ouﬂghasSLaE)pa e grezgr31 %99% $2608-
(1. 433,61309% us ikt NVRUb4GGaMelz sp&IIGIR) Br0e86h0e®@ymdd. The

(8 dlhischytl E9H ekl 3511 88 (M) vl B9, 1399 -

(2H, 4¥neth§lbetndrirlH, T, sGbRbrdtdd, fctr) Ca§p25es? 45 and -8
7H, ; 4 Th ate was
ol bR TR FEDR Siees B BB b H L ARUR G . @oth
and fsumlthrytsgbqamtmmolnhyﬂéogﬁmol ysis as descri bed

Bt ffqrd ff ite, :
ol | UM (ool 1y Hser S TREE 4588 netvafiquet o
Q@OO;MHZ;cdﬁaEMEﬁﬁlﬁiﬁ&x8&o?8f?tfatloﬁ) &dQSFhst&omputed by
1.5-1.6 H..m, 1.

9- %%G%H?lﬁg,o’ilt. eﬁ?‘%léﬁ Wi‘nz %quf‘t%oﬁl El Se%by

6. 1- G rhPHrry) ot G1IR5-(BiBchakl sty 3B 518965, (16439939)

glz gmg%g(lH onllnegf leasg géggrégcgnghysygkkgéghégrI%gggram
(PRISM 2.0; GraphPad software). To obtain the second

15 order rate constant, Kinace, Kops values are plotted against
their respective inhibitor concentrations and XkKipac: values
are subsequently calculated by computerized linear
regression.

[0143] Iﬁhibition of caspases-1, -3, and -8 activity

20 for selected compounds of this invention was determined
by the above method. Compounds 1-39 inhibited caspase-1
with a kipace of >200,000 (M's™), caspase-3 with a kipaer OF
at >50,000 (kinact (M7s™), and caspase-8 with a kinsee of at
>50,000 (Kinace (M7's™).

Example 41

25 Inhibition of IL-1B secretion from Whole Blood

[0144] Human blood is freghly drawn from healthy

donors and diluted 1:2 in PBS. To 500 pl of diluted

blood 50ml of prediluted test compound in RPMI medium and

10 ml LPS (bng/ml final concentration on the plate) are
30 added (LPS, Serotype 0111:B4, Sigma L3012). After

stimulation for 18 hours supernatants are collected and



Exanple 40 30 Enzynme Assays [0141] The assays for
caspase inhibition are based on the cleavage of a

wo bawanageni ¢ substrate by reconbi nant, WO 2004PAD6SHM4/016706
PCT/ US2004/ 016706 -73 purified human Caspases -1, -3,
or -8. The assays are run in essentially the sanme way
as those reported by Garcia-Calvo et al. (J. Biol.
Chem 273 (1998), 32608- 32613), using a substrate
specific for each enzynme. The 5 substrate for
Caspase-1 is Acetyl-Tyr-Val - Al agAsp- am no-
4- met hyl courmri n. The substrate for Caspases -3 and -8

is Ace am no- 4 t hyl coumari n._Bot h
SobersanEta e D T e P Dol T APrrRE opL e, BEREA kit
rate m&mwﬁemgnactlvatl on at a 10 particular

i nhi bitor concentration, kobs, is conputed by direct

fits Bil43e dafabie 2 fhelsyushpon Helrikiddomy oFhsbnbrry

et alsec,(l%tﬁqggeﬂéﬁt rﬂurgé?h %%%é) blg’gé 3fc;)i:9 %%)leclﬂéhngoxﬁlpounds
nonl i near Teast-squares analysli's conputer progra

( PRI SM zHds GnaghPbeh sof dsdeenindd Ubi:amdmaﬂtéysbzom{e above
15 or Jst e constant, ki nact, kobs val ues are

pl otted against their respective inhibitor

concerdilad 2ons taRdbidinaclovaiued sedtsuwbsequent|y

cal cylated by conputerized linear regression [0143]

I nhi bition of caspaGerspdund Nmrwed 8 act ivity ?O 1@5 (uM)
sel eited compounds of this invention was. determlned

by the abole 2reBhod, Tonbburids 143917 nhk 8% ed <0.5

caspasg; lg, VM“@ alé' neeT 0f 1200130099 (M d 537, 0.5-5
caspase-3 w hzg Qg}acgg of 363t 3350 990 (Ki nact '
(M s-ﬂ—and—mpasrm—aﬂa—mt—of—at—»ﬁmo——
(kinact ( M" s ' ) Exanple 41 25 Inhibition of IL-1(3
secretion from Wol e Bl ood Example 42

5 Hypoxia-induced apoptosis of rat cortical neurons

[0146] Cortical neurons are dissociated from Wistar
rat embryos (El7) by a modification of the procedure of
Rogers et al. 1997, Brain Res. Bulletin, 44:131.
Briefly, cerebral cortices are isolated aseptically from
10 15-20 wWistar rat embryos. A cell suspension is prepared
by mincing the cerebral cortices and digesting them with
papain. Cells are washed with ovomucoid enzyme inhibitor
and DNaseI and plated onto Poly-D lysine coated plates in
high glucose DMEM containing 10% heat-inactivated fetal
15 calf serum, L-glutamine, penicillin and streptomycin.
The vyield of neurons is 10x7 per embryo and they are 80-
90% viable as assessed by Trypan blue exclusion.
[0147] The neurons are cultured in complete medium at
37 °C in a normal atmosphere for 48 hours prior to the
20 hypoxia experiments. For hypoxia, the normal cell medium
ig replaced by oxygen-depleted serum-free medium. Cells
are incubated in an atmosphere of 95% N2/5% C02 for

various lengths of time. Compounds are dissolved in DMSO



[0144] Human blood is freshly drawn from heal t hy

donors and diluted 1:2 in PBS. To 500 pl of diluted
whb@ado@d0nil of prediluted test conpound in RPMCTESI00#016706

and 10 m LPS (5ng/m final concentration on the

plate) are 30 added (LPS, Serotype 0111:B4, Signma

L3012). After stinulation for 18 hours supernatants

are coll ected and WD 2004/ 106304 PCT/ US2004/ 016706

-74 assayed for 1L-1(3 levels using the appropriate

ELI SA kit (R&D systens). [0143F-Table 2 bel ow shows

i nhibition of IL- 1(3 secreti on from human whol e bl ood

for s I 0 n t

deter?n nedﬁgIt %I;I;p ﬁ??/db{/nt e a oéga 48 %}so t'I}'lgblculture

2. Iﬁhorblttinmq:Oof wbeuevelemfetap@nt@@npomdnmmd Lespg 2

7.1 17
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1997, aln Res. Bull i ef er ebr al

cort FB]%‘E THEES SO &CEET a%%%ﬂvcegl I%\)% d’rlrﬁ%m? %% ‘f@
W st goi1aal entramis 3Ashews Suspessilés pf pln@p@cr’@dfitwyof

m ncing the_cerebral, cortjces and di.ges

papa'r‘:’ﬁ.ge%‘éﬁ“?l scoé‘}pém\ﬂgfh(?g JCth% l&&’&ﬁ%&%gdkéggeé (SR a11y
iLohi Bt ehe @Asb-DNaselduand ppabtedientod Eatye@rty@,lneleuron&
coated plates in high glucose DVEM containing 10%
heat-inactivated fetal 15 calf serum L-gl utam ne,
peni aiabl N3 andastivaptofyicitppox e ndiueled aﬁopermﬁasgy

10x7 per—enbryo—-andthey—are—86—90%viabte—as
assessed by Trypan 6bmecwxt Nwsben. ICso (HM)
2, 5, 10, 11, 12, 13, 15, 17, 20, 22, 38, & <1
. 39
1, 3, 4, 6, 7, 8, 9, 14, 16, 18, 19, 21, 24, 1-10
29, 30, 31, 34, 35, 36 & 37

Example 43
15 Anti-Fas Induced Apoptosis Assay

[0149] Cellular apoptosis may be induced by the
binding of Fas ligand (FasL) to its receptor, CD95 (Fas) .
CD95 is one of a family of related receptors, known as
death receptors, which can trigger apoptosis in cells via

20 activation of the caspase enzyme cascade. The process is
initiated by the binding of the adapter molecule
FADD/MORT-1 to the cytoplasmic domain of the CD-95
receptor-ligand complex. Caspase-8 then binds FADD and
becomes activated, initiating a cascade of events that

25  ipvolve the activation of downstream caspases and
subsequent cellular apoptosis. Apoptogig can also be
induced in cells expressing CD95 e.g., the Jurkat E6.1 T

cell lymphoma cell line, using an antibody, rather than



[0147] The neurons are cultured in conplete nedium at

37 Cin a normal atnosphere for 48 hours prior to the
wQQoohgposed a experiments. For hypoxia, the nor nedCT/T81004/016706

medium is replaced by oxygen-depleted serumfree

medium Cells are incubated in an atnosphere of 95%

N2/ 5% C02 for wvarious lengths of tine. Conpounds are

di ssol ved in DMSO WD 2004/ 106304 PCT/ US2004/ 016706

-75 at 100mM then diluted in nmedium and added to the

culture fromtine=0. The | evet7®f apoptosis is

nmeasured using a Cell Death Detection ELISA kit

(Roc whi.gh g ' Pl a care
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t he rsgicreenf compowrid Hory inhibsel @riafd thenpeapase of-

this i 150 individually 10 in the
I—I{%poﬂ%@%&gcg%&g%%%‘tjcog%hﬁkgf at cortical neurons.

Tabl éx®erAsenyal yPiorddpexi a- i nduced Apoptosi s Assay
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CD- 9%he supernatant is removed and the combined cell pellets

15 resuspended in 25ml of complete medium. The cells are
counted and the density adjusted to 2x106cells/ml with
complete medium.

[01511] The test compound is dissolved in dimethyl
sulfoxide (DMSO) (Sigma No. D-2650) to give a iOOmM stock

20 solution. This isg diluted to 400uM in complete medium,
then serially diluted in a 926-well plate prior to
addition to the cell assay plate.

[0152] 100ul of the cell suspension (2x106 cells) is
added to each well of a sterile 96-well round-bottomed

25 cluster plate (Costar No. 3790). 50ul of compound
solution at the appropriate dilution and 50ul of anti-Fas
antibody, clone CH-11 (Upstate, Cat No.l 544 675) at a
final concentration of 10ng/ml, are added to the wells.
Control wells are set up minus antibody and minus

30 compound but with a serial dilution of DMSO as vehicle
control. The plates are incubated for 16-18hrs at 37°C
in 5% C02 and 95% humidity.

[0153] Apoptosis of the cells is measured by the



receptor-|ligand conpl ex. Caspase-8 then binds FADD and

becones activated, initiating a cascade of events that
wQ2mneshyve the activation of downstream caspaBERUSIV4/016706

subsequent cel |l ul ar apoptosis. Apoptosis can al so be

i nduced in cells expressing CD95 e.g., the Jurkat E6.1

T cell |lynphoma cell line, using an antibody, rather

t han WD 2004/ 106304 PCT/ US2004/ 016706 -76 FasL, to

crosslink the cell surface CBP95. Anti-Fas- induced

apoptosis is also triggered vi&t-he activati on of

caspase-8. This provides the basis of a cell based
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dometiplitesudt okidle (T[BlkiS@}(a@egrmrd\ld:hela 26b0yifwoei v a

100 ock. 20 oI ution. g 38 m
in ggr?%ltoe for |um ntuﬁceﬁ‘ serléﬁysu&)ﬁ gankﬁ %tadl 20
pl at anprther 1il©ub&td1d:lri oo ££0 pfmrniaéd ageaylpbatehis
[ 0152 1 901|I of tehe cSeIa (g%tion (H%x%g6 cael lf% e
added r6 & t-rl'll "ot e5edE r‘? el TndTotTones
25 clumsteucpiams upgdtiad Moth 37980)kith0p ob40fbn®e ol asdiured
15 20 minutes after addition of the final substrate in a
SPECTRAmax Plus plate reader (Molecular Devices).
OD405nm is plotted versus compound concentration and the
IC50 values for the compounds are calculated using theo
curve-fitting'programASOFTmax Pro (Molecular Devices)
20 using the four parameter fit option.
Selected compounds have been tested in this assay and

shown to inhibit Fas-induced apoptosis of Jurkat cells

with IC50 values between 0.001uM and 0.15uM.
Table 4. Activity in FAS-induced Apoptosis Assay

Compound Number ICsp (UM)
1, 2, 4, 5, 7,11, 13, 17, 18, 19, 22, 25, <0.5
27, 29, 30, 31, 32, 33, 34, 35, 37
26, 28, 36 0.5-2
25
[0154] While we have described a number of embodiments

of this invention, it i1s apparent that our basic examples
may be altered to provide other embodiments which utilize

the compounds and methods of this invention. Therefore,



solution at the appropriate dilution and 501.1 of
anti-Fas antibody, clone CH 11 (Upstate, Cat No.1l 544
woZ®)/1ed3040 final concentration of 10ng/ m, areCEHUS®M4/016706
to the wells. Control wells are set up mnus anti body
and m nus 30 conmpound but with a serial dilution of
DVMBSO as vehicle control. The plates are incubated for
16-18hrs at 37C in 5% C02 and 95% hum dity. [0153]
Apoptosis of the cells is neasured by the WO
2004/ 106304 PCT/ US2004/ 016706 -7&~« quantitati on of DNA
fragnentation using a Cell Death Detection Assay'
from.Roche.di agnosti ¢s, 44 67 After. . . .
B
cent riisf tgetleatie 100xd) Wt theoappendst atluriesf eartber than by
mnutgs 3501 ofhe supernatant ane remoyved and
repl aced B§ %614W°o resSh-conp et edi antT The Y
cel | svagr eft brampharatesteced and 20041 of the lysis
buffer supplied in the assay kit are added to each
well. The cells are triturated to ensure conplete
| ysis and incubated for 30 10 m nutes at 4C. The
pl ates are then centrifuged at 1900xg for 10 mi nutes
and the supernatants diluted 1:20 in the incubation
buffer provided. 100-pi of this solution is then
assayed according to the manufacturer's instructions
supplied with the kit. OD405nmis neasured 15 20
m nutes after addition of the final substrate in a
SPECTRAmax Pl us pl ate reader (Mol ecul ar Devices).
OD405nmis plotted versus conmpound concentrati on and
the 1C50 values for the conmpounds are cal cul ated
using the curve-fitting program SOFTmax Pro
(Mol ecul ar Devices) 20 using the four paraneter fit
option. Sel ected conpounds have been tested in this
assay and shown to inhibit Fas-induced apoptosis of
Jurkat cells wth IC50 val ues between 0.001M and
0. 15M



Table 4. Activity in FAS-induced Apoptosis Assay

Conmpound Nunber 1C50 (M 1, 2, 4, 5, 7,11, 13, 17,
wa3o4a8530L2, 25, <0.5 27, 29, 30, 31, 32, 33, BAT/USHN4/016706

37 26, 28, 36 0.5-2 25 [0154] Wiile we have descri bed

a nunber of enbodinents of this invention, it is

apparent that our basic exanples nmy be altered to

provi de ot her enbodi nents which utilize the conpounds

and nethods of this invention. Therefore, WO

2004/ 106304 PCT/ US2004/ 016706 -7928 it will be

appreci ated that the scope of this invention is to be

defi ned by t he appended clains rather than by the

specisi €laiBadi nents that have been represented by

way of exanpl e above. WO 2004/ 106304 PCT/ US2004/ 016706

-79- W claim 1. A conpound of formula |l: R2 OR4

R~ | N RL5 %d¢@mﬂ@WSdR9fFﬁ€¥%ula Isherein: R is

(H. NC (0) -, R6C (0) (0)-, R6- (R6) 2NC (O C (0)

-, (R6) (H NC (0 -, _or OC(O _; 10,R2 is
hydrogen, -CF3, -hal 7,9-No2{” - OCF3, -CN, or RS;
R3 i s hydrogenray - al dphatlic-;rR4 is - COOH or
- COORS; N N
H o) R3 H O
5 T
wherein:
R' ig R®C(0)-, HC(O)-, R®SO,-, R®OC(0O)~-, (R®),NC(O)-,
(R®) (H)NC (0) -, R®c(O)C(0)~, R®-, (R®),NC(0)C(O)-,

(R®) (H)NC(0)C(0)-, or R°0OC(0)C(0)~-;
10 R? is hydrogen, -CF;, -halo, -OR’, -NO,, -OCFs;, -CN, or R®;
R® is hydrogen or (Cl-C4)-aliphatic-;
R* is -COOH or -COOR®;
R® is -CH,F or -CH,0-2,3,5,6-tetrafluorophenyl;
R® is (Cl-C12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
15 Cl10) ~aryl-, (C3-Cl0)-heterocyclyl-, (C5-Cl0)~-
heteroaryl-, (C3-Cl1l0)-cycloaliphatic-(CL-C12)-
aliphatic-, (C6-C10)-aryl-(Cl-Cl2)-aliphatic-, (C3-
C10) -heterocyclyl-(Cl-Cl2)-aliphatic~, (C5-C10)-
heterocaryl (C1-Cl2)-aliphatic-, or two R® groups bound
20 to the same atom form together with that atom a 3- to
10-membered aromatic or nonaromatic ring; wherein any
ring is optionally fused to a (C6-Cl0)aryl, (C5-
Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl; wherein up to 3 aliphatic carbon
25 atoms may be replaced by a group selected from O, N,
N(R), S, SO, and SO;; and wherein R® is substituted



R5 is -CH2F or -CH20 2, 3,5, 6-tetrafl uorophenyl; R6 is

(C1-C12)-aliphatic- (C3-Cl0)-cycloaliphatic-, (C6- 15
W@2@pA6G394 -, (C3-C 0) - heterocycl yl -, (C5-d O -PCT/US2004/016706

heteroaryl -, (C3-d0)-cycloaliphatic-(Cl-Cl2)-

al i phatic-, (C6-C10)-aryl-(Cl-Cl12)-aliphatic-, (C3

Cl10) - heterocycl yl - (Cl1-C12)-al i phatic-, (C5-C10)-

het eroaryl (Cl -Cl12)-al i phatic-, or two R6 groups bound

20 to the sane atomformtogether with that atoma 3-

to 10-menbered aromatic or nonag@matic ring; wherein

any ring is optionally fused to a (C6-Cl0)aryl, (C5-

C10) heteroaryl, (C3- Clog cycl oal kyl, or a (C3-

C10) hetst8eyEl o, 6whabet Huss teo 13daprpfenty calEsRe@stron

atons npy be replaced by a group selected fromO, N,

N(R), S, SO and SO2; and_wherein R6. IS substituted WO

2004/ 1063841 PRSI0 4-0RE706C (BY (R 1h oPOt.0 €N, -CF3,

subst Nt S;7 N e seLect m
halogéﬁ%g- §R g%gxggﬁ¥%$¥2 ﬁ% ‘qg(%if %;? d%ﬂh le%edloxy,

_R7, h%oethhl@a@ﬁlcﬁm7 NiRJZ)@R?ySR’_L 2508 hyt €hBdi 08PN (R’ >z,

T R T A

- O O €((Q) CRES (C @(0)@03)&( R?)Q 0) CHRIGPR), RFOC (0) R,
S(.C(Sg)—) ,\(I&gg%ﬁ)z %S: ﬁ‘(')( (E‘%@g ‘?g@b (Fhtdo)r?,

- N( RPMNRRY zZOR-,N(-iN?( IRVB@GOp@R -N N(R ) CON(R7) 2,

ES; gg@( R@% é?ﬁ 57) 3%2(% CCE%( 77) SOQNERE) By &7,
- N( R7 CN(FRBZ ~N NCRE) (O BY R a7) 2N(R ) K SDRTRDGR?,
oo (AT e 5 R e L e
(H) (—GQ?)\TOR TS, t woP RY) (pRSups tR@8t( Rérz,vvl—tPhiOQ heRak oner
to V\:hIPC( )op?xo f}re bound forma 3- to 10-nenbered

aromati c aromatic ring having up to 3
h&t er oat orwoi RUepengentbgether with the atoms to which they

are bound form a 3- to l0-membered aromatic or non-
aromatic ring having up to 3 heteroatoms independently
selected from N, N(R), O, S, SO, or SOz, wherein the ring
is opticnally fused to a (C6-Cl0)aryl, (C5-

20 Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl1l0)heterocyclyl, and wherein any ring has up to 3
substituents selected independently from J;; or

each R’ is independently selected from:
hydrogen-,

25 (Cl-Cl2)-aliphatic-,

(C3-C10) -cycloaliphatic-,
(C3-C10)-cycloaliphatic-(Cl-Cl1l2)-aliphatic-,
(C6-C10) -aryl-,
(C6-Cl0)-aryl-(Cl-Ccl2)aliphatic-,

30 {(C3-C10) -heterocyclyl-,

(C6-C10) ~heterocyeclyl-(Cl-Cl2)aliphatic-,
(C5-C10) ~heteroaryl-, or



selected fromN, NR, 0, S SO or SO2, wherein the

ring is optionally fused to a (C6-Cl0)aryl, (C5 20
w@i@phedses oaryl , (C3- Cl0)cycl oal kyl, or a (C3-PCT/US2004/016706

C10) het erocycl yl, and wherein any ring has up to 3

substituents sel ected independently fromJ2; or each

R7 is independently selected from hydrogen-, 25

(Cl-C12)-aliphatic-, (C3-Cl10)-cycloaliphatic-,

(C3-Ad O-cycloaliphatic-(Cl-Cl2)-aliphatic-,

(C6-Cl10)-aryl-, (C6-AQO-aryl-{43L-C12)al i phatic-, 30

(C3-C10) - heterocyclyl

(C6- C10) - heteroc g}g Cl2)aliphatic-,

( C5- C10) - heteré tADr2uY/ (@634 ) -aliphatic—;

PCT/M%%Q%&AOAGEQ@ 8%0 substltuents selected independently
(C5-C10) - heteroaryl (Cl 012) aliphatic-; wherein F—%

has JFomoJs: sulsstituents sel ected i ndependent |y from

J2; d;d2 OgeR7, O N( 2,
o ghéﬁo%@ R o thlIg%)z)—N(g% CNN?X%% TOCFs,

172- met 1§/l en&di ot(lgvloxclf ENéRﬁM eﬁ\&j(lPo)(y 1 Z\I(HR‘F)hX’lenS@ﬁZOXY,

- SORT, =3 R7_, 7 C( C(OR
P g AN R A, RN
- C(S) R7-SOAY(8f a7 ~SORY @R?R-,oecmpm oxﬂom«mmw

SONE g R%%WL% 5TER IR o
- N( R7) NERAQ) OB R792( OB\ R7§ SO2RR) 2 - N(cmpsmmbm) 2,

N G 2 R s v B

- N( OR7) RY(R 1) OR’ )-CG(O:)N N('RV N!I.E )-COQ\IU)’\ zCR?NR’\R ) SO2R7,

(0?7;“20?7%&)5?%)? ( %z)c(ﬁﬁ (B2 ¢ (oh&?)

-N(R7)C(S)R’, —N(R7)C(o )N(R")2, -N(R7)C(S)N(R"),,

-N(CcOR’)CcOR’, -N(OR")R’7, -CN, -C(=NH)N(R’),,

15 -C(0)N(OR")R’, -C(=NOR’)R’, -OP(0) (OR")z, -P(0) (R")3,

-P(0) (OR7),, or -P(0) (H) (OR”); and

R® is (Cl1-C12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
C10)-aryl-, (C3-Cl0)-heterocyclyl-, (C5-C10)-
heterocaryl-, (C3-Cl1l0)-cycloaliphatic-(Cl-Cl2)-

20 aliphatic-, (C6-Cl1l0)-aryl-(Cl-Cl2)-aliphatic-, (C3-
C10) -heterocyclyl-(Cl-Cl2)-aliphatic-, or (C5-C10)-
heteroeryl(Cl—ClZ)—aliphatic—, wherein up to 3
aliphatic carbon atoms may be replaced with a group
selected from O, N, N(R), S, SO, and S0,; and wherein

25 R® is optionally substituted with up to 6 substituents
independently selected from R.



R8 is (Cl-Cl12)-aliphatic- (C3-Cl0)-cycloaliphatic-,
(C6- Cl0)-aryl-, (C3-C10)-heterocyclyl-, (C5-C10)-
whedoenaany/| -, (C3-CLl0)-cycl oal i phati c- ( Cl- C12) PRDUS2004/016706
al i phatic-, (C6-Cl0)-aryl-(Cl-Cl12)-aliphatic-, (C3-
C10) - het erocycl yl - (C1-C12)-al i phatic-, or (C5-Cl10)-
het eroaryl (Cl-Cl2)-aliphatic-, wherein up to 3
al i phatic carbon atons may be replaced with a group
selected from0O, N, N(R), S, SO and SO2; and wherein
25 R8 is optionally substitutedgath up to '6
substituents independently selected fromR WD
2004/ 106304 PCT/ US2004/ 016706 -82 2. A conpound of
fornula |: R22R4 AqeoupdnoRsfommpia G:3 O wherein:
5 R is RC (0) -, R6S02-, 0C(O _, (R6) 2NC (O -,
R6C(OC(O _, R6-, (RB) 2 (O C(O -, or

R60C(O C(O ; R2 is hydro
O
@H

-OCF3, -CN, or R3; R3is
(Cl-C4)-aliphatic-; R i

-CH2F or -CH20O- 2, 3, 5, 6-N'et ryif | udf opidnyl
(Cl1-Cl12)-aliphatic- (CH C10j- cygdsoal il phaty
Cl10)-aryl -, (C3-C10)-heterocyclyl-, (C5-C10)-

het eroaryl -, (C3-Cl0)-cycloalipHatic-(Cl-C12)-

al i phgld+Gin.(C6-C10) -aryl - (C1l-Cl2)-aliphatic-, (C3 15
C10) - heterocycl yl - (C1-C 2) - al i phat i C:, ( C5- C10)6-

hét erfoai-§l RE (O012) Ra¥Qzphaki®(O)or (R0 26 (g oupgs CHBUALC) -
to the game @FpRd @) Mbpoetderwrih thst-atoma 3- to

R? is hydrogen, -CF;, -halo, -OR’, -NO,, -OCF;, -CN, or R%;

R® is hydrogen or (Cl-C4)-aliphatic~;

R* is -COOH or -COOR®;

10 R® is -CH,F or -CH;0-2,3,5, 6-tetrafluorophenyl;

R® is (Cl-C12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
Cl0)-aryl-, (C3-C10)-heterocyclyl-, (C5-Cl10)-
heteroaryl-, (C3-C1l0)-cycloaliphatic-{(Cl-Cl12)-
aliphqtic—, (C6-C1l0) —aryl-(Cl-Cl2)-aliphatic-, (C3-

15 C1l0) -heterocyclyl-(Cl-Cl2)-aliphatic-, (C5-Cl1l0)-
heteroaryl (C1-Cl12)-aliphatic~, or two R® groups bound
to the same atom form together with that atom a 3- to
10-membered aromatic or nonaromatic ring; wherein any
ring is optionally fused to a (C6-Cl0)aryl, (C5-

20 C10)hetercaryl, (C3-C1l0)cycloalkyl, or a (C3-
Cl0)heterocyclyl; wherein up to 3 aliphatic carbon
atoms may be replaced by a group selected from O, N,
N(R), S, SO, and S0;; and wherein R® is substituted
with up to 6 substituents independently selected from

25 R;

R is halogen, -OR’, -OC(0O)N(R7),, -NO,, -CN, ~CFs,

-OCFi;, -R’7, oxo, thioxo, 1,2-methylenedioxy, 1,2-

ethylenedioxy, -N(R7);, -SR’, -SOR7, -SO;R’, -SO;N(R7),,



10- menbered aromati c or nonaromatic ring; wherein any
ring is optionally fused to a (C6-Cl0)aryl, (C5 20

w@i@khedses oaryl , (C3-Cl0)cycl oal kyl, or a (C3-PCT/US2004/016706

C10) heterocyclyl; wherein up to 3 aliphatic carbon
atons may be replaced by a group selected fromO, N,
N(R), S, SO and SO2; and wherein R6 is substituted
with up to 6 substituents independently selected from
25 R R is halogen, -OR7, -OC(ON(R7)2, -NO2, -CN,
- CFS - OCF3, -R7, oxo, thioxo;83L 2-nethyl enedi oxy,

- et hyI enedi oxy, -N(R7)2, -SR7, -SORT, -S02R7,
-SOZN WO 20p4/106304 PQJ/USZOO4/0167O - 83
- SO3RPC c &\ ORE, € (@R ~RIO) C@C( (OR"
R7, - 6 RR7,—OC66§703'6 o) §R0) R70 c !‘ﬂ(7§%)2.c:(3)1\7(1a7

i CNJ(C(R% H%FU) %@WCS SkKN ()ﬁ% By Jté 7 N (R Wyg NCHP) OR’,
CON( Ry RQENGM E@r @ZRLN (ﬂ‘% 85%\] RS2 15"77>)SO§N(157 )2

_ Eé S%\Tg(ﬁg l&q&?}é{% N(~N1¥< >CLS¥Q(P€:G?71)T BIRZ(O)N(RT) 5,

g&%@ ((J)?C?Ssg(m E‘)%') R?%&%OR )C%(R@) l@ﬂg@ et Ngéfﬁ)(ﬁ?)'

( OR7)C(Of W6OR? Ry oﬁb@ﬁ%éﬁ%er% plh ‘Phé 2at oPdsO)t 63 \)vhd ch

they -p%8) apg7)Qougd Ilso(rdp@l ?(ORt)o 10- nenbered aromatic
non- arorratlc ring having up to 3 heteroatons

i ndepende'ﬁWPyR SEPERE eI GANWINERFhe 02t @ls 3O, which they
PER, MRELELA LA 1NG- 1§ 9@txh&{k?éxle¥i Cg‘f%ﬁ%ti@ on-

(C6-ClO)aryl, (C5- Cl0)heteroa )cycloal kyl,
or a areBathe Cw}sh dreeriogyepyEo %\ﬁdet\m@ﬁépms an:ydermﬁrgieméy

up t%e?lecﬁégsﬂér&'gﬁt% (88! eﬁt ed 'é@eébgr”%%”t | phddeQM dfe ring

or each R7 is independently Sel’ect
hydr dgenpti¢@il il Husgldi phaai (C6-ClY aryl, (C5-

) f e cycloalkyl, or a (C3-
(C3- €10) neyeloaliPhaihCrio) eycloalkyl (C3
15 Cl0)heterocyclyl, and wherein any ring has up to 3
substituents selected independently from J,; or

each R’ is independently selected from:

hydrogen-,
(C1-cl2)-aliphatic~,
20 (C3-C10) —cycloaliphatic-,

(C3-Cc10) cycloallphatlc (C1-C12)-aliphatic-,
(C6-Cl0)~aryl-,
(C6-C10) ~aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,

25 (C6-C10) ~heterocyclyl-(C1-C12)aliphatic-,

(C5-C10) -heterocaryl-, or
(C5-C10) -heterocaryl-(Cl-Cl2)-aliphatic-;
wherein R’ has up to 3 substituents selected independently
from Jz; and
30 J, is halogen, -OR’, -OC(O)N(R’),, -NO,, ~CN, -CF;, -OCFs,
-R”, oxo, thioxo, 1,2-methylenedioxy, 1,2-
ethylenedioxy, -N(R’),, -SR’, -SOR’, -SO,R7, -SO0,N(R7),,



(C3-C10)-cycl oal i phatic-(Cl-Cl2)-aliphatic-,
(C6-C10)-aryl-, (C6-Cl0)-aryl-(C1l-C12)aliphatic-,

W@ aR4@u@3y4 het er ocycl yl -, 25 PCT/US2004/016706
(C6- C10) - het erocycl yl - (C1-Cl12)al i phati c-,
(C5-C10) - heteroaryl -, or
(C5-C10) - heteroaryl - (Cl1-C12)-aliphatic-; wherein R7
has up to 3 substituents sel ected i ndependently from
J2; and 30 J2 is halogen, -OR7, -OC(O N(R7)2, -NO2,
-CN, -CF3, -OCF3, -R7, oxo, ths$soxo,
1, 2-net hyl enedi oxy, 1, 2- ethyl enedi oxy, -N(R7)2, -SR7,
-SOR 7, -SQ2R7, -S02N(R7 WO 2004/ 106304
PCT/ US2082R916796) R'84-C QMW IR'C (@jmﬁfﬁzci@%@) € (BO}’.
R7, -C (8)oyed’C (6 (&3R7, -Q:(@) B? ()oQE\W )

o, edunld gy, S

- N(R7 % R7. -N
R ﬁ%m% D

- R( R7) C{%§ Oa?ﬂkﬁi‘f';q@ R@)@ ORI\( RI?)UE( (R %) 2,

- N( COR7? b ¢ (sNeORT, RY,

CEO e ll@gﬁ)c Cg Nﬁ? c@iN(‘R@( H@gﬂa é?s)_NP 3

(R7) 2, -Nﬁ(% COR )ZN(@R Llﬁ(oyC{qH) QGR%) Rahzd 10 R8
Cl- t ti

'cio§ ar%?é h?('dﬂohfi‘ d; Qﬁegﬁ%gﬁ)yfdﬁhgﬁ dfpbig)' & (0) (BB,

het er oar§{Q), (QRCB2 CL¥) ~&ye) 6} (PRt endCl- C12) -

e, ol Bl 3 Gl e Bl 5 o

heter oaf ¥0 -Crvd12) (&P r phdk iretengisycdyh-up(¢o@0) -
e I e e
corrpoun@llmlmldﬁ—ng (E6-€1 @) axlylor(C20CeR ar i havderei C3-
RS is -LQdndcfel el l ol YR80 hatic-, or (c5-c10)-
15 heterocaryl (Cl-Cl2)-aliphatic-, wherein up to 3
aliphatic carbon atoms may be replaced with a group

selected from O, N, N(R), S, SO, and S0,.

3. The compound according to claim 1 or

20 claim 2, wherein R® is -CH,0-2, 3,5, 6-tetrafluorophenyl.

4, The compound according to claim 1 or

claim 2, wherein R® ig -CH,F.

25 5. The compound according to any one of claims

1-4, wherein R' is R°C(O)-.

6. The compound according to any one of claims
1-4, wherein R' is R®SO,-.
30
7. The compound according to any one of claims

1-4, wherein R' is RS®-.



4. The conmpound according to claim1 or claim 2,
wherein R5 is -CH2F. 25 5. The conpound according to
wa@rg40m300f clainms 1-4, wherein RL is R6C(O _PCBUSIh€016706
conmpound according to any one of clainms 1-4, wherein
Rl is R6S02-. 30 7. The conpound according to any one
of clainms 6 1-4 , wherein Rl is R WD 2004/ 106304
PCT/ US2004/ 016706 -85 8. The compound according to
any one of clainms 1-4, wherein RlL is (R6) 2NC (0) -.
5 9. The conmpound accordi ng to-g1y one of clains 1-4,
wherein RL is (R6) (HHNC (O -. 10. The conpound
according to any one of <clains 1-4, wherein Rl is
(R6)OC(O)-. 10 , 11. The conpound according to any one

of

claims 1-19, whed ichpBankSaéddrdily @bl BR3tbe of claims

(C3-Cl10)- cycloaliphatic, (C3-C10)-heterocyclyl,

(C5- G- vhereiBafyis (B5-=8¢6Plaryl -, or

(C6-Cl0)-aryl-(C1-C12)-; 15 wherein up to 3 aliphatic

carbon atonms may be replaced by a group selected from
%ﬁgW@

05 N, N(R), S 250 Ths¢Fonppungngcc

FORBY sone of claims

optianal | yhaubshidutied. r92m)Tegogompound according to
0

any one of 20 clains 1-1

wherein R6 is

(C1-C4)-aliphatic-, (CS-C10)- heteroaryl-, or

(G6-A O -aryl -3gWheffl RBeuNgt £EQXH YOk o BAY ok of
optionally substituted or wherein each R6 together

Wi t h GIRmR Arém VeexeinCR G7y - &/¢P64P) phati ¢ group. 25
13. The conpound according to any one of clainms 1-10,
wherein R6 is 551-C4)-aliphatic- or (C6-C10)-

15

20

25

30

The compound according to any one of
claims 1-10, wherein R® is (Cl-C4)-aliphatic-, (C3-C10)-
cycloaliphatic, (C3-C10)-heterocyclyl, (C5-C10)-
heterocaryl, (C6-Cl0)-aryl-, or (C6-Cl0)~-aryl-(Cl-Cl2)-;
wherein up to 3 aliphatic carbon atoms may be replaced by
a group selected from O, N, N(R), S, S0, and S0,;; and

wherein R® is optionally substituted.

12. The compound according to any one of
claims 1-10, wherein R® is (C1-C4)-aliphatic-, (C5-C10)-
heterocaryl-, or (C6-Cl0)-aryl-, wherein the heterocaryl or
aryl is optionally substituted or wherein each R® together

with the N-atom is a (C3-C7)-cycloaliphatic group.

13. The compound according to any one of
claims 1-10, wherein R® is (Cl-C4)-aliphatic- or (C6-C10)-
aryvl-, wherein the aryl is optionally substituted or
wherein each R® together with the N-atom is a (C3-C7)-
cycloaliphatic group.

14. The compound according to any one of

claims 1-13, wherein the aliphatic is (Cl1-C4)-alkyl-.



aryl-, wherein the aryl is optionally substituted or
wherein each R6 together with the NNatomis a (C3-C7)-
weyokaeddvphati c group. 30 14. The conpound accPCTURP0L/@16706
any one of clains 1-13, wherein the aliphatic is
(C1-C4)-al kyl -. WD 2004/ 106304 PCT/ US2004/ 016706 - 86
15. The conpound according to any one of clains 1-14,
wherein R2 is hydrogen, CF3, or CH3. 16. The conpound
according to any one of 5 clainms 1-15, wherein R2 is
hydrogen or CF3. 17. The conpodgé-according to any one
of clains 1-16, wherein R3 is (Cl-C4)-al kyl-. 10 18.
The conpound accordi ng to any one of clains 1-17,
wherein R3 is éPhyl Thq gompauaapaarerdetedied™r 6re of

Tabl ecilainkd 1204, AvREAL ARGEUL & CRL 5 £BROS Ikl Obr
conprising: a) a conpound according to any one of
claims 1-19; and b) a pharnaceutically acceptable

carrier, adjuvapt @ﬁeWﬁﬁkﬁ%ﬁd ggcgﬂdiﬁ§rgg!%%}'gﬂé of

treating IL-1 nmediated disease, an apoptosis nmediated
diseaskimgn L APl arfpe iy R diiseagdrogan &ut 6Fmune

di sease, a destructive bone disorder, a proliferative
di sorder, an infectious' 25 disease, a degenerative

di sease, a di sédse Brscrimmorad Areprdild tdeanl, oge of

vi ralcyediatededi 5eases, of LLVEE-di)seaggiln a patient
conprising adm nistering to the patient a
therapeutically effective amount of a conpound

quording FO a@ﬁ.onﬁhéﬁcéﬂﬁﬁdﬁﬁ iéégr@:n§ito a one _of
phar maceutical 30 conposition according to c a’m 20.
claims 1-17, wherein R® is ethyl.

19. A compound selected from Table 1.

15 20. A pharmaceutical composition comprising:
a) a compound according to any one of claims 1-19;
and
b) a pharmaceutically acceptable carrier, adjuvant
or vehicle.

20

21. A method for treating IL-1 mediated
disease, an apoptosgsis mediated disease, an inf}ammatory
disease, an autoimmune disease, a destructive bone
digorder, a proliferative disorder, an infectious"

25 disease, a degenerative diséase, a disease associated
with cell death, a viral mediated disease, or liver
disease in a patient comprising administering to the
patient a therapeutically effective amount of a compound
according to any one of claims 1-19 or a pharmaceutical

30 composition according to claim 20.



WD 2004/ 106304 PCT/ US2004/ 016706 -87 22. A method for

treating rheumatoid arthritis, osteoarthritis,
WwW@2i080psnOsi s, system c | upus erythemat osus, PCT/US2004/016706

scl eroderma, chronic thyroiditis, Gave's disease,:

nmyast heni a gravi s, autoi nmune neutropenia, 5

aut oi mmune henvol yti c anem a, thronbocytopeni a,

juvenile rheumatoid arthritis, gout, Behcet's

syndrone, Still's syndrone, macrophage activation

syndrone, sarcoidosis, Mickle-%ells syndrone,

famlial cold urticaria, chronic infantile

neur ol ogi cal cutaneous and articul ar, syndrone, 10
fanm lial neditéfrandieiare Or TRFFRRL RS géieapegoid

Per i afithri8YBdr 08Be{RARI 1 st BStab i fard, 0di s+ ERYEI 1upus

Syndrome  (H DS), Blau's syndronme, psoriasis, atopic
der neRTHHPEMAtOEYEr | $RYL eASEEE aChBREe \iivgeifdtis, Grave's

PeMPIH 485 S hlpBBe hedldr£ASP1 BAL O MBS HRSSopenia,
syndrone, cystic fibrosis, 15 enphysemm, chronic _
brroncHttdigmugRr Banelvhist rnciite thHiPThataitprgndaasguvenile

| di opaidinztBYbNEPehY: £ 07 Q3he, BEREL QML ome, Still's
peritonitis, inflanmatory bowel disease, = CGrohn's.
di sead@drgreer BRFverkags {odivati on ntaf ongas sprepsdosis,

H. pyl@idkiaseeeh at edh gasid | Gaand; duodenal, Atiegr120 chronic
di sease, diabetes, pancreatitis, glomerulonephritis,
chr onitaadtiilgenfepat¢3ial encaessods aang ypralicyhar syndrome,

It akeyyidi;38288a1 LERAIN IS 8$8y, PRIMEY S & HKLEAR8Y Periodic

di sease, burns, organ apoptosis after burn injury,
haenoiidagine $RBRRS) . dhurar -ffaP| neeiodim direeri 6ghdrome

gr af t gg)hogh . di se rcare, 0pgap: L& ANS @[tﬁﬂaticr BLERLL AN,

| eukem a, nyel odysplastic 'syndrone, nultiple

nyel craurdngt edlpoaeiali semgerulaenie pymdhdgusougsthma,

| eukeg Ay GRERRLCE HE! £GRNQUS %?Héf&ﬂl@; ciyé%E%SEE‘%k&sis,

nel anoma, Kaposi™s sarcoma, multiple nyel'oma,” chronic

Heéar temfihvegme, abuoridhdmancliiseaseshmyucarcdisgrugdive

| nf ar;ﬁh'n%?yaﬁﬂ}yﬁ‘fé{égé@,' HERehd. songgsllye keatts,

failure, atherosclerosis, Coronary artery bypass graft
inflammatory peritonitis, inflammatory bowel disease,
Crohn'’s disease, ulcerative colitis, autoimmune
gastritis, H.pylori-associated gastric and duodenal ulcer

20 disease, diabetes, pancreatitis, glomerulonephritis,
chronic active hepatitis, excess dietary alcohol intake
disease, renal disease, polycystic kidney disease, burns,
organ apoptosis after burn injury, haemorrhagic shock,
organ failure, endometriosgis, graft vs. host disease,

25 orgén transplant rejection, leukemia, myelodysplastic
syndrome, multiple myeloma-related bone disorder, acute
myelogenous leukemia, chronic myelogenous leukemia,
metastatic melanoma, Kaposi’s sarcoma, multiple myeloma,
chronic heart disease, acute heart disease, myocardial

30 infarction, myocardial ischemia, congestive heart

failure, atherosclerosis, coronary artery bypass graft

(CABG), a complication associated with a coronary artery



(CABG, a conplication associated with a coronary
artery WO 2004/ 106304 PCT/ US2004/ 016706 -88 bypass
w@e@fitipe3acut € coronary syndrone, Al zheiner's PBOBHESRE4/016706
Par ki nson' s di sease, Huntington's di sease, Kennedy's
di sease, prion disease, cerebral ischema, epilepsy,
spi nal muscul ar atrophy, anyotrophic lateral 5
sclerosis, multiple sclerosis, H V-rel ated
encephalitis, traumatic brain injury, spinal cord
injury, neurological danmage duggto stroke, diabetic
neur opat hy, acute and chronic pain, uveitis, retina
di sorders, diabetic retinopathy, glaucoma, keratitis,
vi r al PYRAfSa0Ea Tl SRALE, CPEOsapyi SYndens c AdRGekNer’ s
shi gediQsiss, REPRIASIS-Baichapatl i fikSelnghePat hiksalz,
yel l ow fever, dengue fever, Japanese encephalitis,
H v i FmeadvoR, diapeyeulssios, difeasagi esbrrdeddohonss
i nf ecdd 0Ny, ACT BEE RPAGHEI LR QEHJ}%%V, U AHAGnE 8 Pateral
_ patient conpr|3|ng adm ni stering to the patient a
t Ber apelatiosals ymet t8etd e lameaht  of I rolemsdungoephalitis,
aCCoré&éﬂh&ﬁ10a8¥a§%“3ﬂgﬁfy,a%g§n;élgofﬁ ihsury, neur %fgical
phar maceuti cal conposition according to claim 20,7 23
The rEaMRsE dueoFdi #igrdle clodphers mheraiatrhy20arhee and
01 SCash It LPLEAANLM IS, BRIALPA] {450,251 BBpetic
adult respiratory distress syndroneg,
gl onerailigywepithit | glavugdieumieosbtibis hrvides, megdeeadcdisease,
|\ ypus, the S I L Chroni G .y .
O TS, e U e anaceLiBy L e Py
i nsulliepaddpéndent hebatbidtiss Grelveillog 2574y gdenbye fever,
aut oi e ] ' 45 Q] r | &,
o R e
nyastimeniraigiavi Bseuddicmasatiof pcbbwel Adiisessobacteohn' s
di se i asgl.s f. S di " - .
ost con g A8k Pag g W pab2Bhr MO a0 p el teving
déut eeanjidleogenoast 39 treukernalcehipnetfanevegemoust of a
| eukem t LG I Kaposi_'.s sar
mul t i{ﬁﬂgﬂorlrlyrllig] %%?}Eaézénp%:% %ﬂ?z”%ne g:? gialms ?L ‘i@”gr a
pharmaceutical composition according to claim 20.

23. The method according to claim 22, wherein
20 the disease is osteocarthritis, pancreatitis, asthma,
adult respiratory distress syndrome, glomerulonephritis,
rheumatoid arthritis, systemic lupus erythematosus,
scleroderma, chronic thyroiditis, Grave’s disease,
autoimmune gastritis, insulin-dependent diabetes mellitus
25 (Type I), autoimmune hemolytic anemia, autoimmune
neutropenia, thrombocytopenia, chronic active hepatitis,
myasthenia gravis, inflammatory bowel disease, Crohn's
disease, psoriasis, graft vs. host disease, osteoporosis,
multiple myeloma-related bone disorder, acute myelogenous
30 leukemia, chronic myelogenous leukemia, metastatic
melanoma, Kaposi’s sarcoma, multiple myeloma, sepsis,

septic shock, Shigellosis, cerebral ischemia, myocardial



septic shock, Shigellosis, cerebral ischem a
nyocardi al WO 2004/ 106304 PCT/ US2004/ 016706 -89

w0 s@hamiza4 spi nal nmuscul ar atrophy, or neur ol oBCT/EBE2004/016706

dampge due to stroke. 24. The nethod according to
claim 22, wherein said disease is a conplication
associated with a coronary 5 artery bypass graft. 25.
A nethod for inhibiting a caspase-nediated function
in a patient conprising admnistering to the patient
a therapeutically effective ampast of a conmpound 10
according to any one of clains 1-19 or a
phar maceut i cal goqgosition according to claim20. 26.
e

The netHSEifor SBERF o d81STH PG FLEPPIENGF Tsusalhesienl i dpmage

a patdent-CceRpbksi Ng adm ni stering a 15
phar maceutically effective anobunt of a conpound

according to any one of clains 1-19 or a i .
pharnaceuticalgéonﬁﬂﬁ?fﬁ%ﬁ?OdaEESPH@%E?t§9 Claimh 29 Werein

A netdhadi dfispaeselyi G ER1lisat$8h lag@idicded2@ith a coronary

conprisin he step of. bathing the cells in a solution
of t?ﬁ¥QE%h%¥Hﬁﬁsd§%%ﬁqﬂ ng to any one of claims 1-19.

28. The nethod according to claim27, wherein said
cells are in: 25 a)_an organ intended.for transplant; .
or b) a bl ood?produdiethey AT bRpRE NG pesppRgSe-mediated

canCefurdt®iidg ih NEUROLNSTBRYmEMREE 8k @Bl stering to the
I mrunot her apy conprises as_a 30 conponent thereof a
compRitdSREcr BRPRY Hifp diecbfeckivy piorntgof\fp compound

2004/ 5106304 nBCT USRO UMD 1LE706,:m901 30 oEhe Bﬁ&%‘lﬁgceutical
e

accordi ng to any one of clains 20-29 wherein
net hGPEORPER SR SAEERTHITSE &P Agadn 20-

26. The method for decreasing IGIF or IFN-Y
production in a patient comprising administering a
15 pharmaceutically effective amount of a compound according
to any one of claims 1-19 or a pharmaceutical composition

according to claim 20.

27. A method of preserving cells, said method
20 comprisging the step of bathing the cells in a solution of

the compound according to any one of claims 1-19.

28. The method according to claim 27, wherein
said cells are in:
25 a) an organ intended for transplant; or

b) a blood prqduct.

29. A method of treating cancer using
immunotherapy, wherein said immunotherapy comprises as a
30 component thereof a compound according to any one of

claims 1-19.



addi tional therapeutic agent. 5 31. A process for
preparing a conpound of fornula (1): R R4 O 1~ 1 NT

WO 20d4R8630R N HO R3 HO (I) Rl is R6C (O -,PEICUSION4/016706

-, R6S02-, R6OC (O -, (R6) 2NC (0) -, 10 (Re) (H) NC

(0) -, RC (O C (0) -, R6-, (R6) 2NC (O C (O -,

(R6) (HHNC (0) C (O -, or RROC(OC(O _; R2is

hydrogen, -CF3, -halo, -OR7, -NO2, -OCF3, -CN, or RS;

R3 is hydrogen or (Cl-C4)-aliphatic-; R4 is -COOH or
-COORS; 15 R5 .is -CH2F or -90-

-CH20 2, 3,5, 6-tetrafl uorophenyl; R6 is

(Cl-C12)-aliphatic- (C3-Cl10)-cycloaliphatic-, (C6-

C10) -aryl -, (C30C10Vhdeiethedy gegprdif@stCiO)y: one of claims

OrT or 20 uneEIn LRl Ul PR LRRAL LGS (didelBher ing g7

ali phatic-, (Co-C10)-ar i phatic-

C10) - %@iﬂé?wél gzhe(memnza aglepphati c-, (C5-CL10) -
heteroaryl (Cl-C 2)-aliphatic-, or two R6 groups bound
to the sane atomformtogether wWth that atoma 3- to
ACG menber ed ar éAut i & wrogrmrarforaprepat gy aMvemponndnyot
ring t .I'y fused to a (C6-ClO)aryl, (C5 25
C10) h%?%@%ar?lrﬁ (C3- C10) cycl oal kyI or a (C3-

C10) het erocycl yl ; wherei n ur?to 3 ali phatic carbon
atons may be repl aced by a group selected,romO0, N,
N(R), S, SO and SO2; and eindroe i bstituted WO
2004/ 106304 PCT/ USZOO,4/ 01 706 -9 Wlt up to 6
substituents indeperd R

(1)
R' is R®C(0)-, HC(0)-, RSS0;-, R®OC(0)-, (R®),NC(O)-
10 (R®) (H)NC(0)~, R®C(0)C(0)-, R®-, (R®),NC(O)C(O)-,
(R®) (H)NC(0)C(0)~, or R®OC(0)C(0)-;

R? ig hydrogen, -CFs;, -halo, -OR’, -NO,, -OCF;, -CN, or R%;

R?® is hydrogen or (Cl-C4)-aliphatic-;

R* is -COOH or -COOR?; ‘

15 R’ is -CH,F or -CH,0-2,3,5,6-tetrafluorophenyl;

R® is (C1-Cl2)-aliphatic- (C3-C10)-cycloaliphatic~-, (C6-
C10)-aryl-, (C3-Cl0)-heterocyclyl-, (C5-C10)-
heteroaryl-, (C3-Cl0)-~cycloaliphatic-{(Cl-C12)-
aliphatic-, (C6-Cl0)-aryl-(Cl-Ci12)-aliphatic-, (C3-

20 C10) -heterocyclyl-{Cl-Cl2)-aliphatic-, (C5-C10)-
heteroaryl (C1-Cl12)-aliphatic-, or two R® groups bound
to the same atom form together with that atom a 3- to
10-membered aromatic or nonaromatic ring; wherein any
ring is optionally fused to a (C6-Cl0)arvl, (C5-

25 Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl; wherein up to 3 aliphatic carbon
atoms may be replaced by a group selected from 0O, N,

N(R), S, SO, and S0,; and wherein R® is substituted



R, Ris halogen, -OR7, -OC(ON(R7)2, -NO, -CN, -CF3,
-OCF31 -R7, oxo, thioxo, =NR7, =N(OR7),

wda 2a4medshy/| enedi oxy, 5 1, 2-ethyl enedi oxy, - N(RTI/US2004/016706
-SR7, -SOR 7, -S02R7, -S2N(R7)2, -S03R7, -C(0)R7,

-(OCOR7, -(OCOQOR7, -C(0)C(0)N(R7)?2,
-C(O CH2C(O)R7, -C(S)R7, _C(S) OR 7, -C(O) ORY,

_OC(0)R7, -C(ONRY)2, -O(ONR7)2 -C(S)NR?)2,

_(CH2) 0_2NHC(0) R7, - N(R7) N( R7) COR7, 10

_N(R7) N(R7) C{ O) OR7, - N(R7) N( R7}€ON(R7) 2i -N (R7)

SO2R7, - N(R7) SO2N(R7) 2, -N(R7)C(O OR7, -N(R7)C(O) R?,

- N( R7 R7, -N(R7 ONR7)2, -NR7 S)N(R7) 2,

N OURTY EHRTED 1 GRPPRS A Ay RORPPR Ao O 1R ER7 Erom
_C (=NCR7) R7, -OP(O) (OR7) 2, -P(O) (R7) 2. -P (O
(OR7) 2, or 15 -P(O, (H) i(R? s two R7 groups

t ogettherS WeRIERe 2% ms P8 LA B ) e heyNOzar eCBouTiFsf or REFs,

a 3- to-A0- nprbergdoas OB Of (B9, ar SORLHG, IdR i oxy,
haV|ng up to 3 heteroatoms i depend ntly sel'ected
f Pom N, 1N¢ Rgthapiensdigey orN &0z vw%?el ns@lﬁe rSAgR'20 i s

opti onaLg(yl\fle t @oar7 Cor ﬁ{aryj, 0)R’, - ,
C10) heteroary ?zd %%O cy gfégal kyF‘Ogr@ (CS C(0)C(0)OR’

C10) het e?é@WWIN Rahu vvﬁépéﬁﬂzCaWRrr N HER up-€ 6SIPR’,
substi t ugpd soel e@&@@i Rmdegga?ﬁﬁtj )Y, frs&ﬂacé:ﬁ (RO, each

R7 is |ndepende7ntl se ecte rog en-
(C1- C12yC&F) JiRit p c-- (CHe B3=MHOIQ)R ¢ | ol&lRphTéR )cCOR

C10). hQal ( (r& d tic-,_ 7
?% (:10)1‘151]’%1“((;§ j@mtdwa%wgﬁ F()Ic1 E ;2'| | pNﬁgt)u%qu
(C3- ClO)NHét @p@%%l)yl --N(R")C(0JOR’, —N(R )C(O)R’,

2004/ 1063 4 P u32004 016&;)21\}@ 2 7y (=),

-N(COR")COR’, -N(OR")R’, -C( NH)l\T(R7)2, -C(0)N(OR")R’,
-C(=NOR")R’, -OP(0) (OR7)2, -P(0) (R")2, -P(0) (OR");, or
15 ~P(0) (H) (OR7) ;
two R’ groups together with the atoms to which they
are bound form a 3- to l0-membered aromatic or non-
aromatic ring having up to 3 heterocatoms independently
selected from N, N(R), O, S, SO, or S0, wherein the ring
20 is optionally fused to a (C6-Cl0)aryl, (C5-
Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl, and wherein any ring has up’to 3
substituents selected independently from Jy; or
each R’ is independently selected from:
25 hydfogen~,
(Cl-Ccl12)-aliphatic-—,
iC3—C10)—cycloaliphatic—,
(C3-C10) -cycloaliphatic-(Cl-Cl2)-aliphatic-—,
(C6-C10)-aryl-,
30 (C6-C10)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10) -heterocyclyl-,
(C6-C10) -heterocyclyl-(Cl-Cl2)aliphatic-,



(C5-C10) - heteroaryl -, or

(C5-C10) - heteroaryl - (Cl1-C12)-aliphatic-; wherein R7
wham4am3dd 3 substituents sel ected i ndependent PgT/USZ00#016706

J2; and 5 J2 is halogen, -CR7, -OC (0) N(R) 2,

-NO2, -CN, -CF3, -OCF3 , -R7, oxo, thioxo, =NR7,

=N(OR7), 1, 2-nethyl enedi oxy, 1, 2-ethyl enedi oxy,

-N(R7) 2, -SR7, -SOR7, -S02R7, -SO2N (R7) 2r -SO03R7,

-QOR7, -(OQCQOR7, -(O(OQOR7, -C(0)ONR7)2Z,

-Q0) CRC(0)R7, -CA(SR7, -ASB, 10 -C(O Ry,

-OC(OR7, -C(ON(R7)2, -OCC(ON(R7)2, -C(S)N(R7) 2,

- (CH2) 0_2NHC( O R7, -N(R7)N(R7)CCR7

- N( R7) N(R?)C(O}@'R?CIQ N(Im)emewyba\l(q:g)z -N (R) SO02R

7, -N(R7) SO2N(EF) 240y -

- N( R7)C(S) R7, gﬁc{?é)o&( 3%%(@&%% KI( R7)C(S§a%% )ge% “15

- N( C(WW%@@R?R -IN(SORP) R?, 3 - SpbstigfuepipNeRF§oted independently

- C{ O MQRA R7,, 5 C(=NOR7) R7, - OP(0) (OR7)2, -P(0)
(R 200 B2 G or) 2, or -P(Q (H (OR7) ; and R8

i $ (Gh- Cs2hakddgrhatior’, (fQIl @LO)(Rcys| odPe phddN . c—CFg C6=0CF3,
Cl10 * g ; nediox
het)erg;)r%l g{%s %%%)})C@ Rgg?/lg% an |)c(%§:1qég%fl% dioxy.
al i phat lc2—et(fmre©1ad}owyl =N @) £12)SR| | pAeR | c—SO¢R3-

C10) - het g 152?&@{2@16{' '%8137(312& 851&’“%‘ 67C(8;R( C5§%%10)0R

het er oary
al i phat € ( @m@bm@fms—ﬂa@ ﬁézcr@oméced:vs)tﬂ% a- gtsma

\2@ sel ec&ag) &{mm ?c &R7N( R):, ?ﬁ%(R .

erein s’ op naIIys stltu edvvl

subst i t uens N (5 hee peltdie ni-bYHGE)&C t edN fR'0 M R7)COR7

10 2004 1R 4B RGOSR0 4 D e T0Rr LeaTe) L Aick)
-N(R7)SO:N(R"),, -N(R7)C(0)OR’, -N(R") C(O)R7
-N(R")C(S)R7, -N(R")C(O)N(R")z, -N(R")C(S)N(R")g,

15 -N(COR”)COR’, -N(OR’)R’, -CN, -C(=NH)N(R’)g,
~-C(0)N(OR")R’, -C(=NOR")R’, -OP(0) (OR"),, -P(0)(R")a,
-P(0) (0OR"),, or -P(0) (H) (OR"); and

R® is (Ccl-cl2)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-

C10)-aryl-, (C3-Cl0)-heterocyclyl-, (C5-C10)-

20 heteroaryl-, (C3-Cl0)-cycloaliphatic-{(Ci-Cl2)~
aliphatic-, (C6~C1l0)-aryl-(Cl~-Ci2)-aliphatic-, (C3-
C10) -heterocyclyl-(C1-C12)-aliphatic—, or (C5-C10)-
heteroaryl (Cl1-Cl2)-aliphatic-, wherein up to 3
aliphatic carbon atoms may be replaced with a group

25 selected from O, N, N(R), S, SO, and S0;; and wherein
R® is optionally substituted with up to 6 substituents
independently selected from R;

comprising:

(a) reacting a compound of formula (III):



) wherein: ROis -NO2, -C (0)
(

OR10, -CN, R6C (O H -, RSN (H) -, 5
WSO H) -, (R6) 2NC(O) N(H) -, R6C( O C( O N( H) PCT/US2004/016706

REN(H) -, (R 6)2NG(O (O N(H) -, or R60C(Q GO N(H)-
R10 is independently hydrogen, (Cl-Cl2)-aliphatic-

(C3- C10)-cycloaliphatic-, (C6-Cl0)-aryl-, (C3-C10)-
het er ocycl yl -, (C5-C10)-heteroaryl-, (C3-C10) 10

cycl oal i phatic-(Cl-d 2)-aliphatic-, (C6-Cl0)-aryl-(Cl-
Cl12) -ali phatic-, (C3-C10)-hetergmyclyl-(C1-C12)-

al i phatic-, (C5-Cl0)-heteroaryl (Cl-Cl2)-aliphatic-,
wherein up to 3 aliphatic car bon atons may be repl aced
with a group selected from 0R? N(H, N(R, S, SO and
15 SO2; and wherein R10 is ogtionally substituted wth
up to 6 substituents inde ntlyosel ected fromR;

and R R2, R3 and R6 are i nefl above; with a
BN Y (1V)
grbup or an OH group;

conpound of fornmula (I
wherein Y is either a carbon

and R4 and R5 are as define® abd¥e; 25 WD 2004/ 106304
PCT/ US2004/ 016706 -94 in the (e&gzence of coupling
conditions and a solvent; provided that if Y is an OH
groupthetrkén:t he process further conprises (b)

oxi diggl ng the OH.grpyp.ot O_REOVsde o v (1) -, REs0,N (1) -,
5 R°OC (O)N(H) -, (R®),NC(O)N(H)-, R°C(O)C(O)N(H)-, R°N(H)-
(R®),NC (0)C(O)N(H)-, or RPOC(0)C(0O)N(H)-

R is independently hydrogen, (Cl-Cl12)-aliphatic- (C3-
Cl10) -cycloaliphatic-, (C6-C10)-aryl-, (C3-Cl0)-
heterocyclyl-, (C5-C10)-heterocaryl-, (C3-Cl0)-

10 cycloaliphatic-(C1l-Cl2)-aliphatic-, (C6-Cl0)-aryl-(Cl-
c12)-aliphatic-, (C3-C10)-heterocyclyl-(C1-C12)-
aliphatic-, (C5-C1l0)-heterocaryl (Cl-Cl2)-aliphatic-,
wherein up to 3 aliphatic carbon atoms may be replaced
with a group selected from O, N(H), N(R), S, SO, and

15 SO,; and wherein R?° igs optionally substituted with up
to 6 substituents independently selected from R; and

R, R?, R® and R® are as defined above;

with a compound of formula (IV):
20

(TV)
wherein Y is either a carbonyl group or an OH group; and
R? and R® are as defined above;

25



5 the conpound of formula (1); and provided that if R9
is -N®2, -CCOOR 10, or -CN, the process conprises
wo b@4fiosvher step of converting the - NO2, C(ﬂ)mmm4/016706

or -CNinto REBC(ONH) -, R6SO02N(H)-, 10 R60C(0) N(H) -

(R6)2NC(0) N(H) -, R6C(O (O N(H) -, R6N(H)-, (R6

60C) 2NC(O C(O N(H) -, or R(IOC(ONH)-. 32. The process

according to claim 31, wherein the conpound of

formula (111): RR O RO NJ OH 15 R3 (I1l) wherein

R2 is hydrogen, -CF3, -halo, -ORf; -NO2, -OCF3, -CN

or R3 is hydrogen or (Cl-C4)-aliphatic-; 20 RO is
) OR 10, R6C (O N( -, R6SO02N(H) -,

%w@%ﬁ)meﬁ'%??mﬁ <9)q‘<|(913i)lng %‘g oY) REA) 2, solvent;

R6N( H) - (R6) 2NC (O C (ONH -, or R60C(O) C

(C»N(FD -;.R6 is (Cl-Cl12)-aliphatic-

( C3- AYiSrs) SBpF phhtY cbs anCeE groyr artflen the process

C3- ) il n t o vide
(S A0clet sl il G helat o8 o e

( C6- G -carprupéloT1yre apﬁéﬁpcand(cs-

C10) - het erocycl yl - (C1-C12)-al i phatic-, (C5-C10)-
het er oaryl ( Cl- C12) aliphatic-, or two R6 groups bound
WO 200247VEGE305hPET] USS004/ 64@706C (098RY o ohe- @t emocess

forn1édﬁ£¥3%%% %héhfﬁfEHera%ngamﬁ c5ﬂbef%1n @ngeﬁb

aronmati ¢ or ponarorratlc rmn rrng
opti orflQPR used tE6Nainis Etimpawym (ﬁsozN(H

%0) ft%@ﬁ@‘?‘m/ﬂi)’ (%f]t@ %Wj ﬁf" kyﬁ@q(%r) cdo 51%{)5— REN (H) -

C10) het er ocyc erern ati'c car’bon
at oms(BragNGe) rCéQI)HéEbI byom Rjﬂ@t(l@)@@)@tt%d fromo, N,

32. The process according to claim 31, wherein

the compound of formula (III):

15 o R

wherein
R’ is hydrogen, -CFs;, -halo, -OR’, -NO,, -OCF;, -CN, or R%;
R? is hydrogen or (C1-C4)-aliphatic-;
20 R’ is -NO;, -C(0)OR*®, -CN, R°C(O)N(H)-, R®SO,N(H)-
REOC (0)N(H) -, (R®),NC(O)N(H)-, R°C(0)C(O)N(H)-, RN (H)-
(R®),NC(0)C(O)N(H) -, or R°OC(0)C(O)N(H)-;
R® is (Cl-C12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
C10)-aryl-, (C3-Cl0)-heterocyclyl-, (C5-C10)-
25 heterocaryl-, (C3-Cl0)-cycloaliphatic-(C1-Cl2)-
aliphatic-, (C6-C1l0)-aryl-(Cl-C1l2)~aliphatic-, (C3-
C1l0) ~heterocyeclyl-(Cl-Cl2)-aliphatic~, (C5-C10)-
heteroaryl(Cl1-Ci2)-aliphatic-, or two R® groups bound



N(R), S, SO and SO2; and wherein R6 is substituted

Wth up to 6 substituents independently selected from
w®2002Q04%04 s hal ogen, -OR7, -0OC(O N(R7)2, -NO2,PEINS2004/016706

-CF3, -OCF3, -R7, oxo, thioxo, =NR7, =N(OR7),

1, 2- net hyl enedi oxy, 1, 2-ethyl enedi oxy, -N(R7)2, -SR,

-SOR 7, -S02R7, -S02N(R7)2, -SO3R7, -C(OR 7,

-QO O R7, -¢(0)(OCR7, -C(0)(0)N(R7).2,

-C(OCH2C(OR7, -C(S)R7, -C(OOCR 7, -0OC(0)R7,

-C(ONR7)2, 15 -OC(O N(R7)2, -g%-S)N(R7) 2,

-(CH2) 0_2NHC(O) R7, - N(R7) N( R7) COR?,

-N(R7) N(R7).C(0) OR7, -N(R7)N(R7) CON(R7)2, -N(R7)S02R7,

- N( R7) SB2N{HR je2me. RiEReR) Ep0y CRECLIRERY} B OfIgt atom a 3= to

- NCRY) Ol ):iioe R RO Fgg ZorMoRL) C6 SN 7)m;5erem any

- N( COR7) CORY, 1@7) R7, - C(=NH) N( R7) - C( OR7) R7,

20 - o =Nerer )Ry op poy Ly Ry tOPG‘O)‘C?R‘?}‘? arlffi(O) (C5-

(OR7) 2, ¢ 08) hetdReQh ) (@BYélo ctyeqoazkgioucpls 4 ogef-her

Wi th the atorrs to which they are bound forma 3- to
16- menbet @hefgivarcévedr wWesiteiar awatic3 r #hPvichgagpon
to 3 he&@&&atwueng nggléi&@tw g%ﬁﬁbegér@céé&@% 0, N,
N(R), 0, S, wherein the ring
opt i onalNKl? f Lﬁset‘ﬁotroaad(ﬁ‘%} CE@)iaWklﬁreﬂ(fCSQ— is Substltuted
ClO)hetﬁIéK“dﬂ'to(@3sﬁ%9%£&ﬁ%ﬁ%§ K%hep@ﬁdén&f? selected from
C10) heterocyclyl, and wherein any ring has up to 3
substitRents sel ected i ndependently from J2; or 30

ch R7 i d @&ptl el _hdr oggp- .-
?‘%1 C12) - §| ?Ehﬁ?ﬂ- m)b%mﬁdogg Pch/ %&25604/ Or6 706"
-96 (1§§E@10ﬁzgy@kga|tb$@g¢(;-NR -N (OR7), 1,2-methylenedioxy,

q1 (Y Qﬁé 'CN(§1 Cl2 all 7i C- Z80,R7, —SON(R"),,
(C6 C10 ear)%;L (? (6-C10) -a y él a |phat| c-, % )2
( C3- Cﬁwpahet—é:r@wm erC(,O)C 7 c< >c<o>0R ~C(0)C(0)N(R) 2,

-C(O)CH,C (0)R?, -C(S)R’, ~c<o)0R7, -0C(0)R7, -C(O)N(R"),,
15 -0C(0)N(R"),, -C(S)N(R’),, -(CH,)-sNHC(O)R’,

-N(R)N(R")COR’, -N(R")N(R7)C(0)OR’, -N(R")N(R’)CON(R"),
-N(R7) SO,R”, -N(R’)SO,N(R"),, -N(R’)C(0)OR’, -N(R")C(O)R’,
-N(R7)C(S)R7, -N(R")C(O)N(R"),, -N(R")C(S)N(R7),,
-N(COR’)COR’, -N(OR')R’, -C(=NH)N(R’),, -C(O)N(OR")R’
20 -C(=NOR")R’, -0P(0) (OR")z, -P(0) (R7)z, -P(0) (OR7),, or
~P(0) (H) (OR") ;
two R’ groups together with the atoms to which they
are bound form a 3- to 1l0-membered aromatic or non-
aromatic ring having up to 3 heteroatoms independently
25 selected from N, N{(R), b, S, SO, or 80, wherein the ring
is optionally fused to a (C6-Cl0)aryl, (C5-
Cl0)Yheteroaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl, and wherein any ring has up to 3
substituents selected independently from J,; or
30 each R’ is independently selected from:
hydrogen-,
(C1-C12)~aliphatic-,



(C6- C10) - het erocycl yl - (C1-C12) al i phati c-,
(C5-C10) - heteroaryl -, or
W@ a@w4@ha3p4 het er oaryl - (C1- C1l2) - al i phati c-; wher BETTURN004/016706
has up to 3 substituents sel ected i ndependently: 10
fromJ2; and J2 is halogen, -OR7, -OC(O N(R7)2, -NO2,
-CN, -CF3, -0OCF3, -R7, oxo, thioxo, =NR7, =N(OR7),
1, 2- et hyl enedi oxy, 1, 2-ethylenedi oxy, -NR7)2,
-SR7, -SORT, -S02R7, -S02N(R7)2, -SO03R7, -C(O R7,

-0 (O R7, -C(0)C(0)OR7, 15 -6 C(OQ N(R7) 2,
-C(0) CH2C(O)R7, -C(S)R7, -C(S)OR7, -C(0O) OR?,

- 0C(0) RY, C(O)NgRq -O(O)N(R7)2, - C(S)N(R7) 2,
- (CH2) 0_2NHC( O(R N FERINORRY e,

N(R7) N( R7) (O . 7 1o
"R SoNCRT) &N By 0N o1 (D) i QLTS ERTec-,
-N(R7) C(S) R7, Néﬁ?}@(@m:(lm)z -N(R7)C(S)N(R7)2i -N
COR7) COR7 , ~ — N(R7) 2,
(C(O)?\I( OR7)R7, - ,NORfBé% (CEReL? %i(ﬁg@zt - %(og

(R7)2, -P(O (<@ﬁ27§20>6retewpgyc§1=9 (OR7); and R8 is
Cl-Cl12)-al i ph ; - .25
SR 5 T e s
het er oaryl -, (((E5ﬂit)9lﬁﬁﬂeéalamhati@r(m C12) -

al i phati c-, ElgiO)arl'}g e(rgllrgézkcﬁlématal(l%gh&%é?

C10) - het er ocycl y Cl-Cl2)-al 1 phatic-
het ergnginCR’ G138 -wl igohat Febs tithmrdien sepetbed BBlependently

algi phatd,e JGar bon atorrs may be replaced with a group
sel ected fro QKS S, SO and S@2; and wherein

WO 2004IL§OBSMG@CT/ OO'/-‘I@Q)(].CB'Z\U@ )2,97-NIQ8, |1§3N)pt-|C@'ﬁ1aI 1QCFs3,

el act el TSI R TR epr ot By S obed e Ry,

5 (c) r badté iy lernegipeynd-BfR) or mER] , (V)SOR /R2S0R,
-SO.N(R7)2, -SOsR’, -C(O)R’, -C(0O)C(O)R’, -C(0)C(0O)OR’,

15 -C(0)C(O)N(R"),, -C(0)CH:C(O)R7, -C(S)R7, -C(S)OR’,
-C(0)OR’, -OC(0)R’, -C(O)N(R")2, -OC(O)N(R"),,
-C(S)N(R")2, -(CHz)¢-oNHC(0)R7, -N(R7)N(R’)COR’,
-N(RT)N(R")C(0)OR”, -N(R7)N(R”)CON(R”);, -N(R7)SO,R’,
-N(R7) SO;N(R"),, -N(R7)C(0)OR’, -N(R’)C(0)R’,

20 -N(R")C(S)R’, -N(R")C(0)N(R"),, -N(R7)C(S)N(R"),,
-N(COR7)COR”, -N(OR7)R’, -CN, -C(=NH)N(R’),,
-C(0)N(OR")R7, -C(=NOR’)R’, -OP(0) (OR");, -P(0) (R")2,
-P(0) (OR");, or -P(0) (H) (OR"); and

R® is (Ccl-cl12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-

25  Cl10)-aryl-, (C3-C10)-heterocyclyl-, (C5-C10)-
heterocaryl-, (C3-Cl0)-cycloaliphatic-(Cl-C12)-
aliphatic-, (C6~Cl0)-aryl-(Ccl-C12)-aliphatic—-, (C3-
C10) -heterocyclyl-(C1l-Cl2)-aliphatic-, or (C5-Cl10)-
heteroaryl (C1-Cl2)-aliphatic-, wherein up to 3

30 aliphatic carbon atoms may be replaced with a group‘

selected from O, N, N(R), S, SO, and S0,; and wherein



OO RO NORlo OR3 (V) wherein: R10 is independently
hydr ogen, (Cl-Cl2)-aliphatic- (C3- 10

w@i@yAaessed oal i phatic-, (C6-CLl0)-aryl-, (C3-CLOPET/US2004/016706

het er ocycl yl -, (C5-C10)- heteroaryl-, (C3-C10)-

cycl oal i phati c-(C1-C12)-aliphatic-, (C6-C10)-aryl-(C1-
Cl2)-aliphatic-, (C3-Cl0)-heterocyclyl-(Cl-C12)-

al i phatic-, (C5-CO-heteroaryl (Cl-Cl2)-aliphatic-, 15
wherein up to 3 aliphatic carbon atons nay be repl aced
with a group selected fromO, N7N(R), S, SO and SO2;
and R, R2', R3, and RO are as defined above 20 in a

solvent_jn the presence of deprotecting conditions.

33. TheRpridc&8519Rr b4 FHPsttd terafiny 3 Wehditefnsthatituents
compoungn@pdidht1g (¥ ected RorRE;N I "ORlo 0 R3 WO
2004/ 106304 PCT/ US2004/ 016706 -98 (9) wherein R2,

R3, R9, and RO are as defined in claim32; is
prepairse%ﬂé;ba@ear@feé RIEREI Shit i:is'f_tir(ﬁd) reacting a
compound of formula (VI): R2 4 OH (VI) wherein

R2 anf)RFCEFEIRS Yt merichoé| Aprge (VIg with a

conpound of forrmula (VI1): R2
() §
R® N\X/JLWDRN
o R
(V)

wherein:
RY is independently hydrogen, (Cl-C12)-aliphatic- (C3-
10 C10)-cycloaliphatic-, (C6-Cl0)-aryl-, (C3-C10)-
heterocyclyl-, (C5-Cl1l0)-~heterocaryl-, (C3-C10)-
cycloaliphatic-(Cl-Cl2)-aliphatic-, (C6-Cl1l0)-aryl-(Cl-
Cl2)-aliphatic-, (C3-Cl1l0)-heterocyclyl-(Cl-Cl2)-
aliphatic-, (C5-C10)-heterocaryl (Cl~Cl2)-aliphatic-,
15 wherein up to 3 aliphatic carbon atoms may be replaced

with a group gelected from O, N, N(R), S, 80, and S0,; and
R, R*, R’, and R’ are as defined above ;
20 in a solvent in the presence of deprotecting conditions.

33. The process according to claim 32, wherein the

compound of formula (V):



O XORlo T3-'"-- (M) wherein Xis a suitable

| eaving group; and R3 and R10 are as defined above;
wdaoonodsne presence of a solvent and a base. 3HBCT/BS2004/016706

process for preparing a conpound of formula (VIII)

R2 O RO N,,)~ORI0O 20 OR3 (VIII) wherein: WO

2004/ 106304 PCT/ US2004/ 016706 -99 R2 is -CF3, -d,

-OR7, -NO2, -OCF3, -CN, or R8; R3 is hydrogen or

(Ad-CA)-aliphatic-; ROis -N2, -C (0O OR10, -CN, R6C

(O N(H -, RSN (H -, R6QH-0)N(H) -,

(R6) 2NC(0) N(H) -, R6C({O) C(O) N(H) - RGN(H) -, 5

(R6) 2NC(0) (O) N(H) -, or R60€(O)C(O)N(H) "RI0 s

i ndependent |y hydr ogen (Cl-C12ylali phat| c- (C3-

Clo)m&%%%@ﬂlkph 'CR2 A%y §m0£r@r¥£ deﬁfgédcag)clalm 32;

het erocycl yl - C5-'C10) -heteroaryl -

cycl oal i phati c- (C1- C12) al i phat i c- (CB ClO) aryl - (C1

10 C ) IyI (Cl1-C12) -

al i pgas% ngbg%% 1%1 &5 gphgcg)tcg%%ar%F‘% ) al i phatic-,
wher eidi Erpacbl@aalqﬂﬂmu@dcafbmmvﬁay be repl aced
with a group selected fromO, N(H, NR), S SO and
SO2; and wherein R10 is optionallly substituted with up

15 to 6 substituents independent selected fromR R6
is (Cl1-Cl2)-aliphatic- (C3-C10) oal i phatic-, (C6-

: OH
(V1)

wherein R? and R’ are as defined in claim 32;

10 with a compound of formula (VII):
0O

RS
(VII)
wherein X is a suitable leaving group; and

R’ and R'® are as defined above;

15
in the presence of a solvent and a base.
34. A process for preparing a compound of formula
(VIII):
RZ
O
N
RQ . ()Rjo
53
20 O ,
(VIII)

wherein:



Cl10)-aryl -, (C3-C10)-heterocyclyl-, (C5-C10)-

heteroaryl -, (C3-Cl10)-cycloaliphatic-(Cl-Cl2)-
wa@bdophedsnc-, (C6-Cl0)-aryl-(Cl-Cl2)-aliphati c-pPC1/0S2080016706

C10) - het erocycl yl - (C1-C12)-al i phatic-, (C5-C10)-

het eroaryl (Cl-Cl12)-al i phatic-, or two R6 groups bound

to the sane atomformtogether with that atoma 3- to

10- nenbered aromati c or nonaromatic ring; wherein any

ring-is optionally fused to a (C6-Cl0)aryl, (C5 25

C10) heteroaryl, (C3-Cl10)cycl oal&9gt+, or a (C3-

Cl10) heterocyclyl; wherein up to 3 aliphatic carbon

at ons 2rra be repl ced by a _group selected fromO, N,

N(R), soC ?and'C%OZ Bff/rd er TR | §Nswb%tfir% ut ed

Wi th leg0h§ds@@@tldma@tlsc4nd§p§§m -4 selected from

30R9R|s hal ogen oé& péﬁR?g:Z’GNOZ CN
- CF3,R 1ecri9z.- RF 0698 'th@&x R GREP2N (H

1, 2- refohy bened] oxy, SY@ICZ@Q# @630&6&@@(’529@14! Dl%ﬁ@ﬂ)
-100 1,.2- et hc}/)l enedi oxy, - N(R7) ORT, -SO02R

SO N{RTYHC (0). @I RFH) = o @y Ry OC @z@ml@sw,

O O 7n 1, 1C— -
g((S;I(R;G iQ_@_ de}:@ﬁi@)eg(:@’\iﬁﬁﬁc%pe g:g% f:( %Z*zat )02 (C3

m(é#) ﬁyclaaé)lmm?}g-r (@D )ZRIH@G) va3€:10

N(R )thEé£XE§%1yﬂN ( RE5) N RO QORT 1 3 c10)—
YN(R )CON(R7) 2, -N(R7)S02R7, -N(R7) S

_ N( R7) CE8§-€987 L nhqrey cE ey &2) a-]N(PR?FGGS) R?C6 Clo) -aryl-(Cl-
1N R7) GO Nﬂ:);a)atlu(—R7X@:§—S) )R@e%eroc%lé%—éz%?u) —
-N(OR7) R7, - C(=NH) ) =NOR7) R7,
-OP(O) pERFyticH( ®§?5cﬁ?9 Q-hetﬁ(@)ar(v@mzcl%» alfiphalpioy ,

(H (RfhereiMuREIROHPSHELGEE hel bWtht5ﬂ§:ﬁ%¥nﬂ% tLQpilacea

whi ch the are bound forma 3- to nmber e
ar omat | ¥1BR foHoum srereed i FigPthavi HgHUp ¥6RB S, SO, and

het er oa d tdy 0 ).
i sk gty 4SO M G

ﬂé a (Cgocgigqhﬁpltu@QSS independently selected from R;
R® is (Cl-Cl12)- -aliphatic- (C3-Cl10)-cycloaliphatic-, (C6~

Cl0)-aryl-, (C3-Cl10)-heterocyclyl-, (C5-C10)-
heteroaryl-, (C3-Cl0)-cycloaliphatic-(C1-C12)-
aliphatic-, (C6-C10)-aryl-(C1l-Cl2)-aliphatic-, (C3-

20 C1l0) -heterocyclyl-(Cl-C1l2)-aliphatic-, (C5-C10)-
heteroaryl (C1-C12)-aliphatic-, or two R® groups bound
to the same atom form together with that atom a 3- to
l0-membered aromatic or nonaromatic ring; wherein any
ring is optionally fused to a (C6-Cl0)aryl, (C5-

25 C10)heteroaryl, (CB—ClO)cycloaikyl, or a (C3-
Cl0)heterocyclyl; wherein up to 3 aliphatic carbon
atoms may be replaced by a group selected from 0O, N,
N(R), S, SO, and S0;; and wherein R® is substituted
with up to 6 substituents independently selected from

30 R;

R is halogen, -OR’, -0OC(0)N(R’),, -NO,, -CN, -CFs,
-OCF3, -R’, oxo, thioxo, =NR’, =N(OR’), 1,2-methylenedioxy,



C10) heteroaryl, (C3-C10)cycloal kyl, or a (C3-
Cl10) heterocyclyl, and wherein any ring has up to 3

W@ mgtiod3nent s sel ect ed i ndependently from J2; BCT/@82004/016706
R7 is independently selected from 20 hydrogen-,
(Cl-C12)-aliphatic-, (C3-C10)-cycloaliphatic-,
(C3- C10) - cycl oal i phatic-(Cl1l-Cl12)-aliphatic-,
(C6-Cl0)-aryl-, 25 (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-,
(C3-C10) - heterocycl yl -,
(C6- C10) - het erocycl yl - (C1- C12)alggphati c-,
(C5-C10) - heteroaryl -, or
(C5- (3102% heteroaryl - (C1- Cl%) al i phatl c-;. 30 V\,herel n R7
has up Tﬁt@l@@ﬁ@tﬂmﬁ%ntﬂ 8D ectER i ndeQRIndefiPIR/, e (R’

J2;  ansh WO 2Q0<‘U>k@639& /05’§2004é %%@@OR? 10k (%gé%)N(RU 2,

hal ogen, -
- R7, &@)%Cé&kﬁ r—NR($ N(@Fm ORﬁ, 28t ﬁyfemﬁm (AR,

1, 2- I ol CRT 7
“502N gy) ik g)c;é%o%@%& RY _C% e o),
gg%@ @?é% R’ qﬂy@%?gghi%@?%ﬂw?%@@%?R 2
7 (,
- SO RGeS DLy
N S%W @%ﬂnﬁ ea”‘y? & B R ) e
- N( ROQOO0R( RE). 2, o;Pmpr]é( 5) NERT2(R7) 2 - N(FGORAPROR?Z, or
(I}é(((]?'\&@é_}l) 7-C( NH)N(R7)2, - C(O) N(OR7) R7,
(‘0 (OR7)2i -P(O (R7)2i -P (O (OR7)
, or - P(®@wo( R ORDs togrth&8 Wit GheCh2bral iphatich they

g% %&G?ld?glcylgrdf;ltj c- Cg.fgg:ﬁl&ng ngcct))ax%n%tlc or non-
aromatic ring having up to 3 heterocatoms independently
selected from N, N(R), O, S, SO, or SO,, wherein the ring
15 is optionally fused to a (C6-Cl0)aryl, (C5-
Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl, and wherein any ring has up to 3
Substituents selected independently from J;; orx
each R7 is independently selected from:
20 hydrogen-,
(C1-Cl2)-aliphatic-,
(C3-C10)-cycloaliphatic-,
(C3—C10)—cycloaliphatic—(Cl—ClZ)—aliphatiq—,
C6-Cl0)-aryl-,
(C6-C10) -~aryl-(C1-C1l2)aliphatic-,
C3-C10) -heterocyclyl-,
C6-C10) ~heterocyclyl-(Cl-Cl2)aliphatic-,
C5-C10) ~hetercaryl-, or
C5-C10) -heterocaryl- (C1-Cl2)-aliphatic-;

25

(
(
(
(
(
(

30 wherein R’ has up to 3 substituents selected independently

from J5; and



heteroaryl -, (C3-C10)-cycl oaliphatic-(Cl-Cl12)-
al i phatic-, (C6-Cl0)-aryl-(Cl-Cl2)-aliphatic-, (C3
wa&idpAsver ocycl yl - (Cl- Cl2) -al i phatic-, or (CoPCL/0%2004/016706
het eroaryl (Cl-C12) -al i phatic-, wherein up to 3 20
al i phatic carbon atons may be replaced with a group
selected from0O, N, N(R), S, SO and SO2; and wherein
R8 is optionally substituted with up to 6 substituents
i ndependently selected fromR, 25 conprising the step
of (e) reacting a compound of filerrula (Ix): R2 RO ~N
40H (1 X) WO 2004/ 106304 PCT/ US2004/ 016706 -102
wherein R2 and RO are.as defined above, wth a

conpo{?néiso?a%%ﬂif%'l QR 1 79C ) WROR 10NORE HN VI CF3, ~OCFs,

wherei n_gB apd, RiAi8ke, asydefl Laesk™300Y €2 _A8Mhy Do i@y,
suitabl e |'eavi ng group; in { e presence of_a sol vent

and a base-ethpleyedigxygy ool ) e or— i epafPRy as@@?rpound
of for”yd)éfN((R")z, Raokk™ -Q(d1r!, Nde) cRolv’, C(0)OR’,

5 ~C(0)C(0)N(R7)z, -C(O)CH,C(O)R’, -C(S)R’, -C(S)OR’,
-C(0)OR’, -0C(O)R7, -C(O)N(R7)2, -OC(O)N(R"),,
-C{S)N(R")3, -(CH,)(-2NHC(O)R’, -N(R’)N(R’)COR’,
~-N(R")N(R7)C(0)OR”, -N(R")N(R7)CON(R);, -N(R’7)SO;R’,
-N(R’) S0,N(R"),, -N(R”)C(0)OR’, -N(R’)C(0)R’,

10 -N(R7)C(S)R”, -N(R")C(O)N(R")z, -N(R")C(S)N(R")z,
-N(COR")COR’, -N(OR7)R’, -CN, -C(=NH)N(R’),
~-C(O)N(OR7)R’, -C(=NOR")R’, -0P(0) (OR")3, -P(0) (R7)g,
P(0) (OR"),, oxr -P(0) (H) (OR"); and

R® is (C1-C12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-

15 Cl0)~aryl—-, {(C3-Cl0)~-heterocyclyl-, (C5-C1l0)-
heterocaryl-, (C3-Cl0)-cycloaliphatic-(C1-Cl1l2)-
aliphatic-, (C6-Cl0)-aryl-(Cl-Ccl2)-aliphatic-, (C3-
Cl10)-heterocyclyl-(Cl-Cl2)-aliphatic-, or (C5-Cl1l0)-
heterocaryl (C1-Cl2)-aliphatic-, wherein up to 3

20 aliphatic carbon atomg may be replaced with a group
selected from O, N, N(R), S, SO, and S0O;; and wherein
R® is optionally gubstituted with up to 6 substituents

independently selected from R;

25 comprising the step of (e) reacting a compound of formula

(IX):
R2
AN
R9 = N

OH
(IX)



HOR3 NHO (I) 15 wherein: Rl is R6C (0) -,
R6S02-, R60C(O _, (R6) 2NC (O -, (R6) (H) NC (O -,

WReO 30O - , R6-, (R6) 2NC (0) C (O - , (RaQT/UBHood6706

(O C(O -, or R6CC (0) C(0) -; R2 is hydrogen,
-CF3, -halo, -OR7, -N®2, -OCF3, -CN, or R8; 20 R3 is
hydrogen or (O -C4)-aliphatic-; R4 is -COCH or -COCRS;
R5 is -CH2F or -CH20O 2, 3,5, 6-tetrafl uorophenyl; R6 is
(Cl-C12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
Cl0)-aryl -, (C3-C10)-heterocyclypk-, (C5-C10) 25
heteroaryl -, (C3-Cl0)-cycloaliphatic-(Cl-Cl2)-
al i phatic-, %Clo aryl - (Cl1-Cl12) -al i phatic-, (C3 WD
2004/"5E36R P 03 157 P £ ingdzabove;
C10) - het erocycl yl - (C1-C12)-al i phatic-, (C5-C10)-
heteroaryl (C1-Cl12)-al i phatic-, or two R6 groups bound
to t e Bame canpaRdrof tf@gﬂlﬂ}ér (WfEh: that atoma 3- to
10- menbered aromatic or nonarongtic ring; wherein any
5ring is optionally fused to alj(C6-Cl0)aryl, (C5
C10) het eroaryl, (C3-C10) CyC)ﬁQ?J/lny or a (C3-
C10) heterocyclyl; wherein up 3 aﬁi phati c carbon
atons nmay be replaced by a griBup selected fromO0, N,
NgR), S, SO and S02; and whergiig R6 is substituted 10
Wth up to 6 substituents independently selected from
R kasﬁmamo@erﬁnd@h% areOBEOINERIS®, abdv@g, an@N, - CF3,
7 Qx0 =N( OR7) ,
1 2 rret Sy:geﬁgg?g?(%/%hi < g@éuP enedi oxy, -N(R7)2,
-SR7 - SORT, - SO2R7, 15 - S02N (R7) 2, -SO03R7, -C (O

R 0y RSBl i P ShdRa < Gy )2
10C(O) R7, - C(O) N(R7)2, -0OC(0)N(R7) 2,

35. A process for preparing a compound of

RZ
R4
9
R1\N N%N R®
H o) R H o)

(I)

formula (I):

' 15 wherein:

R! igs R®C(0)-, R®S0,-, RPOC(0)-, (R®),NC(O)-, (R®) (H)NC(O)-,
R®C(0)C(0)~, R®-, (R®),NC(O)C(0O)-, (R®)(H)NC(O)C(0)-, or
R®0C (0)C(0) -;

R? is hydrogen, -CF;, -halo, -OR’, -NO,, -OCFs;, -CN, or R%;
20 R® is hydrogen or (Cl-C4)-aliphatic-;
R* is -COOH or -COOR®;
R® is -CH,F or -CH,0-2,3,5,6-tetrafluorophenyl;
R® is (C1-Cl12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
Cl0)-aryl-, (C3-Cl0)-heterocyclyl-, (C5-C1l0)-
25 heterocaryl-, (C3-Cl0)-cycloaliphatic-(Cl-Cl2)-
aliphatic-, (C6-Cl0)-aryl-(Cl-Cl2)-aliphatic-, (C3-



-C(S)N(R7) 2, -(CH2)o_2NHC(O R7, -N(R7) N R7) COR7,
-N(R7)N(R7) C (0) OR7, -N(R7)N(R7) CON(R7) 2, -N(R7)
WERRI06320 - N( R7) SO2N(R7) 2, - N(R7) C( O OR?, PCT/US2004/016706
-N(R7)C(0)R7, -N(R7)C(S)R7, -N(R7)C(O N(R7) 2,
-N(R7) C(S)N(R7) 2i - N(COR7) COR7, -N(OR7)R7,
-C(=NH)N(R7) 2, -C(O)N(OR7)R7, -C(=NOR7)R7, -0P(0)
(OR7) 21 -P(O (R7)2, -P(O (OR7)2, or -P(O (H (OR7)
; 25 two R7 groups together with the atons to which
they are bound forma 3- to X3-0denbered aromatic or
non- aromatic ring having up to 3 heteroatorrs
i ndependent | selected from N 0, S, SO or
SO0, whEial ﬂx?t‘r?ef%méyl éCJopq]rjdnél Il?hﬁﬁéfédr t 2rclo) -

( C6- ClOhat¥toarkyd c30cER D) et tpar}! . or two R® groups bound
(C3- Clo%cycl oal kyl, or a (C3- Cl10) het er oc clyl, and

wher ei nt8n§R% i SRR aSoBpLoEM toaa ke wiiEhRt Shake|atamea 3- to

i ndependenhébdrc@iMad3ina 0f c VW 30044108894 ring; wherein any
PCT/ US2004/ 016706 ., - 104 each R7 is independently .

sel ect ediFY ol CHYAFBYEN- Tuged -to1 2) (8P rph@t el (C5-

(C3- ClOb:i@M@é&@Jdaﬁ?@tl ¢c3-cPo) cycloalkyl, or a (C3-
cl oal i atic-(Cl- Clg al i phatic-, -

(C3-C10
( Ce- cm% %\{%ﬁrtem@@sl@io)wla@mu{ 328 @92§%a@1wﬁu:@ carbon

(C3- Clo%t@ﬁ%@&ﬁ£1%'¥éplaced b grou selected from O, N,
(C6-A O - heterocycl yl - -C1 aI [ phaFl
( C5- C10Y{ Rkt ef0 | ando$02, and wherein R 1s substltuted

(165- CLO)1 ety Q@f ¥l =(ifde Hlddndd HBE%%EE&entY%mgéyéEtBa from

has up to 3 substituents sel ected 1 ndependentl from
J2; andR32 is hal ogen, -OR7, -0OC(O N( R7)2 N02 - CN,

- CF3,Rr -iQChR3a éé PJN OXQC & N7, ORip,, -
1, 2- mE\tl enedi ok i, -et m]/ﬁ%qnedl oxy, NRy) 3 O
-SR7 '7oxogog oxo, =NR’, =N(OR"), 1,

—methylenedloxy,
1,2~ethylenedioxy, -N(R7),, —SR7, -SOR’, -SO,R7,

15 -SO0,N(R")2, -SOsR’, -C(O)R’, -C(0)C(0)R’, -C(0)C(0O)OR’,
~C(0)C(O)N(R");, -C(O)CH,C(O)R7, -C(S)R’, -C(S)OR’,
-C(0)OR’, -OC(O)R’, -C(O)N(R");, -OC(O)N(R"),,
-C(S)N(R")2, ~-(CHy)2NHC(O)R’, -N(R")N(R’)COR’,
-N(R)N(R”)C(0)OR’, -N(R")N(R’)CON(R"),, -N(R’)SO,R’,

20 -N(R")S0;N(R");, -N(R’)C(0)OR7, -N(R’)C(0)R’,
-N(R")C(S)R7, -N(R")C(O)N(R")2, -N(R")C(S)N(R’)g,
-N(COR")COR’, -N(OR7)R’7, -C(=NH)N(R’),, -C(0)N(OR7)R’
-C(=NOR”)R’, -0OP(0) (OR7),, -P(0) (R7)2, -P(0) (OR7),, or
-P(0) (H) (OR7) ;

25 two R’ groups together with the atoms to which they
are bound form a 3- to l0-membered aromatic or non-
aromatic ring having up to 3 heteroatoms independently
selected from N, N(R), O, S, SO, or S0O,, wherein the ring
is optionally fused to a (C6-Cl0)aryl, (C5-

30 Cl0)heterocaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl, and wherein any ring has up to 3

substituents selected independently from Ji; or



-S02N(R7) 2, -SO03R7, -C(OR7, -C(O C(O R7,
-C(OC(OOR7, -C(OC(,ONR72, -C(OCHRC(OR7,

WO GoEnesdp4 - C(S) OR7, -C(O OR7, -0OC(O R7, -C(OMRUYDN4/016706
-OC(ON(R7)2, 20 -C(S)N(R7)2, -(CH2)0_2NHC(0)R7,
-N(R7)N(R7) COR7, -N(R7)N(R7) C (O OR 7, -N(R7)N(R7)
CON(R7) 2, -N(R7) SO02R7, -N(R7)S®2N(R7)2,
-N(R7)C(O OR7, -N(R7)C(OR7, -NR7)C(S)R7,
-N(R7)C(O N(R7)2, -N(R7)C(S)N(R7)2, -N(COR7)CORY,
-N(OR7)R7, -CN, -C(=NH) N(R7)2-125--C(O) N(OR7) R7,

- C(=NOR7) R7, CP(O) (CR7)2 -P(O (R7)2, -P(O
(OR7)2, or -P(Q) égp and R8.is
(Cl- C12) - ﬁﬁiﬂbh%t |1§ ip miﬁntéymseéﬁpbﬁ%t%om ( Cb-
C10) - aryl -, nglgj)enheterocyclyl , (C5-C10) -
het er oaryl - 22 cl oal i phatic-(Cl-Cl12) 30
al i phatic-, (o@iﬂcfbl) m.%mp{l@ilmz) al i phatic-, (C3-

C10) - heterocyctcyi -d1@h~Che)oal iphatic-, or (CS ClO)
het eroaryl (C -Cl12)-al i phatic-, wherein up

2604/ 106304 Pdlvijﬁdb¢p@'$é7@%lphq@§-d|qlpﬁét?P ca%ﬂaé?}t?dhlc-

atons may be repdac Qg_\éﬂr&m a group selected fromO,
N, N(R), S, SO and and wherein R8 is optionally

substituted wi{®6THD cra@’yéuK)@h@lj?e)rﬁ]slp}#aﬁéépendent ly

sel ected from 3_531 MRIk-81-9 reacting a conpound
of forrmula (I1 CF@ = %’oﬁ) (I'11) wherein: 10

RO is -N®R, -C¢ Cmrher@mcml(ﬂ()cm%mallpm@em&

80000} 0(0) N(row%lﬁ(%@%g%ghgq ONH-, or

R60C( O) C( O) N( Hj C5 -Gl ke teRroarahd( 36 Gi2e -ad loer i ied

abov%herein R’ has up to 3 substituents selected independently

from J,;; and
J, is halogen, -OR’, -OC(O)N(R’),, -NO,, -CN, -CF3, -OCFj,

15 -R’, oxo, thioxo, =NR’, =N(OR’), 1,2-methylenedioxy,
1,2-ethylenedioxy, -N(R7),, -SR’, -SOR’, -SO;R’,
-SO,N(R7);, -SOsR’, -C(O)R’, -C(0)C(O)R’, -C(0O)C(0)OR’,
~C(0)C(0)N(R");, -C(O)CH,C(O)R’, -C(S)R’, -C(S)OR’,
~C(0)OR?, -OC(0)R’, -C(O)N(R")2, -OC(O)N(R")a,

20 ~C(S)N(R"),, -(CHy),-2NHC(0)R?, -N(R’)N(R’)COR’,
-N(R7)N(R")C(0)OR?, -N(R")N(R")CON(R”)2, -N(R')SO.R’,
~N(R7) S0,N(R7),, -N(R")C(0)OR?, -N(R7)C(O)R’,
-N(R")C(S)R7, -N(R")C(O)N(R")z, -N(R')C(S)N(R"),
-N(COR?)COR?, -N(OR7)R’, -CN, -C(=NH)N(R’),,

25 ~C(O)N(OR")R?, -C(=NOR7)R7, -0P(0) (OR7);, -P(0) (R")3,
-P(0) (OR"),, or -P(0) (H) (OR”); and

R® is (Cl-Cci12)-aliphatic- (C3-C10)-cycloaliphatic-, (C6-
¢10)-aryl-, (C3-C10)-heterocyclyl-, (C5-Cl1l0)-
heteroaryl-, (C3-Cl0)-cycloaliphatic-(C1l-Cl12)-

30 aliphatic-, (C6-C10)-aryl-(Cl-Cl2)-aliphatic-, (C3-
C10) -heterocyclyl-(Cl-Cl2)-aliphatic-, or (C5-Cl10)-
heteroaryl (C1-C12)-aliphatic-, wherein up to 3



15 with a conpound of formula (X): R4 OX R5 N, 13
HY (X) wherein Y is either a carbonyl group or an OH
wa@eadpnosdand R3 , R4 and R5 are as defined aborRer/pSR04/016706
in the presence of coupling conditions and:a sol vent;

provided that if Y is an OH group, then the process
further conprises (b) oxidizing the OH group to
provi de 25 the conmpound of forrmula (I1); and WO

2004/ 106304 PCT/ US2004/ 016706 -106 provided that if
RO is -N®2, -C(OOR 10, or -CNiotche process conprises
the further step of converting the -NO2, -C(OOR 10,

or -CNinto RRC (ONH -, R6SO2N(H) -

R 0) AL HACAERSTSROR OF Y9 RevRbe EFEL 94 ppich = rons
RON( H) - o1 {2 &) 2MEHODC(R) My, s0r sBEOSHOLD) Mo ammerein

ABSTRACT. ~ The present invention prOV|des a conpound

of forRulig prtipeally syhstétnteferiyh um &or p, sphetifjuents
Rlerr], ; adb Rghichvakel ascdefdgdgherein. The present

i nvention al so provides phar naceut i cal conpositions

afd rmEREdsiagi ng such conpositions for treating a

caspagg- %%eaﬁg di s8R 85q20e PrARESses gL preparing
t he conpounds of the invention. )
R

RY ~N

X

OH
(IIT)

r

wherein:

10 R® is -NOp, -C(0)OR'®, -CN, REC(O)N(H)-, RPSO.N(H)-,
R°OC (O)N(H) -, (R®),NC(O)N(H)-, R®C(0)C(O)N(H)-, R°N(H)-,
(R5),NC(0)C(0)N(H)-, or RP°OC(0O)C(O)N(H)-; and

R?, R and R® are as defined above;

15 with a compound of formula (X):

R® Y

wherein Y is either a carbonyl group or an OH group; and
R®>, R*! and R® are as defined above; ‘
20

in the presence of coupling conditions and a solvent;

provided that if Y is an OH group, then the process
further comprises (b) oxidizing the OH group to provide

25 the compound of formula (I); and



WO 2004/106304 PCT/US2004/016706

-106-

provided that if R® is -NO,, -C(0)OR'®, or -CN, the process
comprises the further step of converting the -NOj,
~C(0)OR, or -CN into R®C(O)N(H)-, RESO,N(H)-,

5 RSOC(O)N(H)-, (R®),NC(O)N(H)-, R°C(Q)C(O)N(H)-, RN(H)-,
(R®),NC (0)C(O)N(H) -, or R°OC(0)C(O)N(H)-.



WO 2004/106304 PCT/US2004/016706

-107-

ABSTRACT
[0155]

formula I:

The present invention provides a compound of

5 I
wherein R', R?*, R?®, R%, and R® are as defined herein. The
present invention also provides pharmaceutical
compositions and methods using such compositions for
10

treating a caspase-mediated diseases and processes for

preparing the compounds of the invention.



