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of a furo[ 3, 2-d] oxazolin-5-one noiety which, under
specific conditions, convert into biologically active
conpounds, particularly caspase inhibitors, and
wherein the progdeygs,h &l Brdp @Qg Rl and R2 are
as defined be§omr—?%ﬁgéijiﬁ£3*rnveﬁ§raﬁ al so rel ates
to the processes for preparing these prodrugs of
caspase inhibitors. [0003] This invention further
relates to pharmaceutical conpositions conprising
said prodrugs and to the use thereof for the
treatment of diseases related to inflanmatory or
degenerative conditions. BACKGROUND OF THE | NVENTI ON
[ 0004] Caspases are a famly of cysteine protease
enzynes that are key nediators in the signaling
pat hways for apoptosis and cell disassenbly. The
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deficit in traumatic brain-injury, treating ful m nant

whengifethp RFURFren, havrl Fomrela n surdiValens (Rer are as

def€NAPHX G shock. [0006] The use of prodrugs inparts
desired characterlstlcs such as increased

[00QA oavaiTabs | inyewtrion el sasedl st¢e- speché i progesoes for
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y caspase inhibitors.

[0003] This invention further relates to pharmaceutical
compositions comprising said prodrugs and to the use thereof
for the treatment of diseases related to inflammatory or

degenerative conditions.

BACKGROUND OF THE INVENTION

[0004] Caspases are a family of cysteine protease enzymes
that are key mediators in the signaling pathways for
apoptosis and cell disassembly. The utility of caspase
inhibitors to treat a variety of mammalian disease étates
associated with an increase in cellular apoptosis has been
demonstrated using peptidic caspase inhibitors. These
inhibitors are useful for reducing infarct size and
inhibiting cardiomyocyte apoptosis after myocardial

infarction, reducing lesion volume and neurological deficit



there is a need for prodrugs of caspase inhibitors.
SUMMARY OF THE | NVENTI ON 0007] Comnpounds of this
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conpositions thereof, are effective as prodrugs of
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destruction, endotoxic shock, sepsis, septic shock,

chronic hepatitis, and pancreatitis. 2 WD 2007/ 015931
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acceptable compogitions thereof, are effective as prodrugs

of caspase inhibitorg. In certain embodiments, these
prodrugs comprise of a furoi3,2-dloxazolin-5-one moiety
which, under specific conditiong, convert into biologically
active compounds, particularly caspase inhibitors. These
prodrugs have formula I, or a pharmaceuticélly acceptable
salt thereof, wherein and R' and R? are as defined below.

)

(@)

N\ R1

)

Formula I
[0008] These compounds, and pharmaceutically acceptable
compositions thereof, are useful for treating a variety of
mammalian disease states associated with an increase in
cellular apoptosis, including, but not limited to,
myocardial infarction, stroke, traumatic brain injury,

fulminant liver destruction, endotoxic shock, sepsis, septic

shock, chronic hepatitis, and pancreatitis.



Rl is H R4, haloal kyl, CHN2, CH2Cl, CH2F, -CH2OPO

(R4) 2, CH2OPO (OR4) 2, or -C] _2alkyl-R3-R4; R2 is a
w@400P81P21 P3-P2, or P2 noiety of a caspase i nktbuUsmne028174

R3is -0-, -NH, -NR4-, -5-, or -O(C=0) -; R4 is

Cl_12 al i phaltrp BedCr2b¥ron0p OrHRMPRYARTTON
heterocyctw—ﬁ—ro—nm-ed—mm———“
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(Cl_6al kyl) - (5-10 nenbered heteroaryl),
-(Cl_6al kyl)-(5-10 nenbered he ocyclyl), or -
(C1_6al kyl) -C3_10cycloalip c; wherein said R4
group is optionally substi with 0-5 J and 0-2 J2;
or two R4 groups, togethg the atomto which they
are attached, forma 3-8\ ne d nonocyclic or 8-12
menbered bicyclic ring o |<Q1ally substituted with 0-5
J and 0-2 J2; J is halpgen, -OR, -NO, -CN, -CF3,
-OCF3, -R, 1,2- nethyl enedi oxy, 1, 2-ethyl enedi oxy,
-N(R”)2 -SR, -SOR, Fsperla ISO2N (R) 2, -SO3R,

Whergl -OqOR, -OCOOR, -OCONR)Z,

CH2Q(OR, -Q(S)R, -GS R, -QOCR,
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hemérodﬁynplkyaarcﬁabkybﬂoé51mbaﬁenbewé@reln said R
group is optionally substituted with 0-5 J and 0-2 J%;

or two R® groups, together with the atom to which they are
attached, form a 3-8 membered monocyclic or 8-12
membered bicyclic ring optionally substituted with 0-5
J and 0-2 J?%;

J igs halogen, -OR’, -NO,, -CN, -CF3;, -OCF3, -R’, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R’);, -SR’, ,
-SOR’, =-80zR’, =S02N(R’),, -SOs3R’, -C(O)R’, -C(O)C(O)R",
-C(0)C(O)OR’, -C(O)C(O)N(R’)2, ~C(O)CHC(O)R’, -C(S)R’,
-C(S)OR’, -C(O)OR’, -OC(O)R’, -C(O)N(R’)2,
-OC(O)N(R’ )2, -C(S)N(R')3, -(CHj)2NHC(O)R’,
-N(R’)N(R’)COR’, -N(R’)N(R’)C(O)OR",
-N(R’)N(R’)CON(R’)2, =N(R’")SOR’, -N(R’)SO3N(R’)2,
-N(R’)C(O)OR’, -N(R*)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’)R’, -CN, -C(=NR’)N(R’),, -C(O)N(OR’)R’,



heterocyclyl) , or - (Cl_6al kyl) -C3_10cycl oali phati c;
each R is independently and optionally substituted

wowaoh/ 00931 occurrences of H Cl_6al kyl, CF3, hetDys1006/028174
NO2, OCF3, CN, OH, 0 (Cl_6alkyl) , NH2, N(C1_6al kyl)
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R’ d2. HLOQ;QJZ a\ﬁlp&w@h@er@é Re adyapeasi-flicechenivpers range of
atons includes agﬁ |nt§gfr therein. For exanple, a
gr B85 HRFYRGY 16 r miP 6@%@@%%@11 2, 3, or 4

at %3 100%99&%11£ﬁa9§€d h@ge 819 @ Eﬁ%};%rg{:ar %z%]fkﬁl)—

raigh al ned ranc or cyc
grd&p1@haEmbgredohpteK@b¥y§3LurdKE%adkyﬂaFtEaﬂKynembered
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Spbh@&ychuglk&Q01%]uﬁ%dwyﬂiﬂuﬂéa|1 "aromatic group

or "aryl" refers to a 6-14-nenbered ring systemthat
unlegst & rypspeégﬁlgﬁéedar@@gtggqu aithyjguitable valence

is %%T?to%éa l%d)gu%'sla tu@é@lrrml%?h ((’)f 54 JV\QH%\O Q)7/ O 931

2817 aromatic rings in ude but are not
[OouwﬁltedAﬁouspﬁehﬁkelnnaphﬁmﬂciﬂmm&nnmﬁ&zoMangau¢f atoms

in R REPTE LOOLL A e feretn o eteromul
Erof 134h%ztt%&r@ak@mad nadepandent I3y, w9t ect@dnig.om N, NR,
[0011]S Sgs %g%dsggreln, an aliphatic group is a straight-
chained, branched, or cyclic hydrocarbon group that is
completely saturated or partially saturated with 1 or more
units of unsaturation. Unless otherwise specified, 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. Preferred aliphatic groups are
alkyl groups (preferably having from 1 to 6 atoms).

[0012] “Cycloalkyl”, “cycloalkenyl”, and “cycloaliphatic”
groups have between 3 and 10 carbon atoms and are monocyclic
or bicyclic, fully saturated or partially unsaturated,
linearly fused, bridged, or spirocyclic.

{00131} As used herein, "aromatic group" or "aryl" refers
to a 6-1l4-membered ring system that contains at least one

aromatic (i.e. fully unsaturated) ring. Examples of



wherein at |east one ring is heteroaromatic (a fully

unsaturated ring containing up to 4 heteroatons
waelgot®di fromO0. N, an S; e.g., pyri dyI , U hi optiEng2000028174

thiazole). [0015] As used herein a "heterocycle"
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3 heteroatons | ndependently selected
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4- |n1dazo? ', 5-imdazolyl, ben2|n1dazolyl, 3-

1nde§@a@@@tyy s8lpsbRaz 69T, N5-NBOHxaPel $i, 9. 0BE0FGE, 4

whegéfﬁog¥l gsgxéﬁgl h&gyﬁEQE¥B ra 8¥EEQZ¥|fully
pyrr ol yF y?, pyr i dy? %—pyrl yl,
unsatpyataﬁdrmyb cénpyihﬂhginylto - bgtenbdicnpk, selected ,

yridazin ri.dazin 2- thlazo
froﬁ-?hi%zo?&l 'Setﬁla28§ngY etFéi%P??nFe g%, WHiazote) .
[ooisietrazglmbbd teik-azal ¥l "hetl8rocgctibirazelfgkrsafd ring

5-triazolyl), 2-thienyl, 3-thienyl, benzofuryl,

sysbemzbenioghényP, membekyi apd. &, , 22- pﬁdé|ypyersﬁﬁgwélyl
lnd%SEQQen p¥%§é?£¥h)£r§ﬁ°&h'ﬁ ol yh, % o3 oxagdi agol v! ,

4drazo 4 bxa azol
wheieinSnbrramglyb aipﬂaﬁictheaglazphpbrldlne and
1,3, 4-thiadiazolyl, 1,2,5-thiadiazolyl, purinyl,
morBQPéiPﬁg . 1,3,5-triazinyl, quinolinyl (e.g.,

[ooszUInobuazherBeﬁum@@benwk hétadbheliny¥ihgsafdclude, but
i soquinolinyl (e.g., 1-isoquinolinyl,

are3nptodiinhseAngP, arfnranyéquﬁnéurﬁywﬂ Nodmipapghyher 2-

S oL Laey§! i AGhud 5 adk81990 13-
L e
isoahkynylbenzhsbdazoﬂyz oBejsdxhebigiydpebumnanylyl, 345 WO

37/015931 PC1 S2006/ 028 71 getragyﬂ furan& 1v1,
oxagol ¥ty ahyFBERIEpheNyPY*50 1 dr r ANYHFSPH¥dphdayrrrolyl, 2-
pyrgd?QrpbobyEQdyQ ”QLB?QHHQQ 4- F?@ﬁﬁﬁ@hh@@ 4-pyrimidinyl,

hi onnrphol|no hlonnrpho i no -
5-pyrimidinyl, pyridazinyl (e.g., 3- pyrlda21nyl)
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, tetrazolyl (e.g.,
5-tetrazolyl), triazolyl (e.g., Z—triazolyl and
5-triazolyl), 2-thienyl, 3-thienyl, benzofuryl,
benzothiophenyl, indolyl (e.g., 2-indolyl), pyrazolyl (e.g.,
2-pyrazolyl), isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-
oxadiaéolyl, 1,2,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,3-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl,
purinyl, pyrazinyl, 1,3,5-triazinyl, quinolinyl (e.g.,
2-gquinolinyl, 3-quinolinyl, 4-quinolinyl), and isoqguinolinyl
(e.g., l-isoquinolinyl, 3-isoquinolinyl, or 4-
isoquinolinyl) .
[0017] Further examples of heterocyclic rings include,
but are not limited to, 3-1lH-benzimidazol-2-one, 3-(1-

alkyl)-benzimidazol-2-one, 2-tetrahydrofuranyl, 3-



t hi onor phol i no, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-
pyrrolidinyl, 1-tetrahydropi perazinyl,
wQ2a0e013By dr opi perazi nyl, 3-tetrahydropi perazi PgT/US2006/028174
1- piperidinyl, 2- pi peridinyl, 3-piperidinyl,
I - ] : ol knyl,
coclaByS BN F-PUERERL LByl SoRUAgEOl Y|
tetﬁahy®fmtﬁi®yhenﬁ1pipembﬂbhyn;noz-maazphodmnyt,
3-thjazol [ di nyl hIaZO|I L, 1-j dazolldlnyl
morah?%+%%zo?.ahhymorﬁ Pﬁfﬁazo? %ﬁ?ﬁorpgnhﬁPaazérldlnyl,
tmbﬁg%wyimt eﬂﬁ{})&%@%h gtu nyloyrrolidinyl, 3-
t et rahydroi soqui nol i nyl, benzot |oIane benzodi t hi ane,
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aliphatic. chain is optionally replaced. with sa
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2- pfgékgdiﬁgiu‘jg;— Qgter%@n 9t 4%%&%%&9371 NR -, -0-
0)CO-, -C(O-, -C0) NR -
2- th@@zwmgnylwme@nazmmaé@y@, 4= Ep2RROL 1AINNR, soz-

1- lWﬁg?% %%gﬁn C%Nggﬁbll§5£§gﬁN§ imi zblgdlny§02

s’ déf irne eréern | éss ot herw sée
5- mﬁza%:zfsnedmyme epdoadal 11, epkacanpitrsghdnmldngiien cal | y
st abl.e compound. ,Opti onal erruptions can.ocgur both
tetmhmiﬁw—ﬁ@qe&apﬁl&h’& aPearZPﬁEwéﬁaeof bepgogisiiane, ¢and

1,3batRyadb-thearebit cabnatt achnent and/or also at the
termnal end. Two optional replacements can_al so be

[0038] acenfint gomackmbridmengiisy hen aléadi prseliphgtas ichain
chen1ca| stam

cano?%:P%dégngglglﬁltgrr tegewregl%%gQ%%ndatggl%&sgroup

acenen

Thiknhebhdpthafl acawthyaleniehentier sifnaheend kyther aliphatic
repl acenent atomis bound to.an Hon the term na

chadndisFaptéRamply, TePLacerbEiEEHE AT £TH5T Giar pr ITouP-

Exahl &%gr Hpt @ch %&or& o B‘?cou%%EWoUl@g 1GRIAREIN 1RRULE D6 ot
CH3, or - OH. "6 WO 2007/015931

llmECEﬂUBQOOGN62817&O—[OGEB] TRO2t er nPCHPOtect£AG) §Poup”,
_e@5-Used BSRE' N, _c(=N-cN), -NR’CO-, -NR'C(0)0-, -SO;NR'-,
-NR’S0;-, ~-NR‘C{O)NR-, -OC(O)NR’'~, -NR’'SO,NR-, -SO-, or
-80,-, wherein R’ is defined herein. Unless otherwise
specified, the optional replacements form a chemically
stable compound. Optional interruptions can occur both
within the chain and at either end of the chain; i.e. both
at the point of attachment and/or also at the terminal end.
Two‘optional replacements can also be adjacent to each other
within a chain so long as it results in a chemically stable
compound. Unless otherwise specified, if the replacement or
interruption occurs at the terminal end, the replacement
atom is bound to an H on the terminal end. For example, if
-CH,CH,CH; were optionally interrupted with -0-, the
resulting compound could be -0OCH;CHz, -CH;O0CHz, or -CH,CHpOH.
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New York: 1999, the entire contents of which
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heteroaryl heterocy may be optionally
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oorlP S -oB) SRS P A% G, LR e one

corﬁﬂlﬁridona@r)éf%ﬂ’%%fd it gdrs prldﬁ%’dlﬁigergﬁﬁ:awaﬁlgb wddsess
the phrase "substituted or unsubstituted.” In

theyerieraict etie termexampstiftind @O Whe et cefea er PP Lary
1'1:1.’s:tr|']oe etner %Q:ttfl(}%(# ég aﬂﬂe‘ '3, rsg %escat:@.l,éc{]%.n Chapter 7 in-
rrent N radicals In a glven structure
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1999, the entire contents of. which are' hereby incorporated
by reference.
[0020] Each of the above aliphatic, aryl, cycloaliphatic,
heteroaryl, and heterocyclyl may be optionally substituted
with appropriate substituents (preferably up to 5, more
preferable up to 3, and even more preferably, 0 or 1).
[0021] As described herein, “optionally substituted” is
used interchangeably with the phrase “substituted or
unsubstituted.” In general, the term “substituted”, whether
preceded by the term “optionally” or not, refers to the
replacement of hydrogen radicals in a given structure with
the radical of a specified substituent. Unless otherwise

indicated, an optionally substituted group may have a



WO 2007/ 015931 PCT/ US2006/ 028174 substituent at each
substitutabl e position of the group, and when nore

WO b@n/00i981 position in any given structure nmay BPET/US2006/028174
substituted with nDre t han one substituent selected
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of psahde ogughﬁam:aéwyfaaﬁébé& FREROKBPE - at TR term

“stagﬁgeraggr358? ﬁggé L, .E%?%rs'@otggmﬁgﬁﬁa%etﬂgt are not
noi St Ur € or ~of her c em cal | reacti ve conditions, for

substahedasllg wikekref00R8h éubeesteﬁhep\/\ncgedllﬁdp@&t @@ allow

preferred substituent n_an allphat | .
forc?@?&ﬁlPﬁﬁgFFEloﬁetgﬁggfgﬁOHOr nﬁ'Pgrggyc%&& SrELT
rec%%@%?tEEPEEQgFB@H@ﬁenanﬂOBse fNQZDneC53 mor@C¥, thid ,

0Xx0, - benzyl phenyl, 1 nethylenedlox
PUrpoBest ﬂyﬁ@ﬁ@ﬁeéx@eremm ) 2n S@{T@) ﬁHbe BEORS rafd St 1e

f (2pg i, .

ComB%(eﬂré})Brz h%ﬂﬁe%'lgfgﬁa% qelG%l%E“eny % grs C2_6al I?)}:nylls 7o

subWirbht 164 1 bﬂ%br@@!%@eﬁp&bpmr%ﬁe&r&émpdﬁaﬁﬂrmﬂdf @H°C or
under st 0o that this definition would include a

- lesper filuGhien absgngiesk pif MG g Co24ther coamiGplly
odi t f this | to red substituents
reac%lgehqgggﬁg%‘agﬁnﬁg?g%ﬁgﬁé%%gaE?&%%ggthe gr oup
[00ZNSI St mme@fs oRhemﬁ@I%? indSR2REA - 1S0NERTSQ, sumsmpents

on G ey v L rBpBIRLC. eyt o

hete:%%é\!( RY) Zre- géﬁ%c’:\‘g&i) Zrom- 1(1&9.‘8@;@&2'\“-'@@0) R7N02, —CF3;
N(R7)2 C(O)N&SR?)R? - C(=NOR7) R7,
—OCF3, -R’, oxo, - , enzyl, -0- pheny

1,2-methylenedioxy, 1,2-ethylenedioxy, -N(R’)2, -C(O)R’,
~COOR’ and -CON(R’);, wherein R’ is defined herein (and is
preferably H, Cigalkyl, Czealkenyl, or Cysalkynyl, with
Ci¢alkyl being most preferred). It should be understood
that this definition would include a perfluorinated alkyl
group.

[0024] In certain embodiments of this invention,
preferred substituents on a nitrogen atom are selected from
the group consisting of -R’, -SOR’, -SO,R’, -SON(R’)z2, -SOsR’,
~C(0)R", -C(0)C(0)R", -C(O)C(O)OR’, -C(O)C(O)N(R’)2,
~C(0)CH,C (0)R?, -C(0)OR7, -C(O)N(R")z, -C(S)N(R')q,

~ (CHa) -oNHC (0)R7, -C (=NR7)N(R")2, -C(O)N(OR’)R’, -C(=NOR')R’,



8 WD 2007/ 015931 PCT/ US2006/ 028174 -P (0) (R7) 2, -P

(O (OR7) 2, and -P (O (H) (OR7) , wherein R7 is
waledoroexd3herei n. [ 0025] In ot her enbodi ment s tPET/US2006/028174

ni trogen substituents are H -R7, COR7 , S (O 2R7

2R7 " v I n t
R 6¥%§?|fuentg apg'{ 7@%#1_2?@ﬁd$9 ?ﬁﬁﬁé ng&ﬁﬂg%
defapparieateiw. one skilled in the art that certaln
ounds of. this Jinyention ex int oneric
0o T orR Olnet b oA er ) T X Rkt b R E LS es are
g, Cc@hpewids sheing’ Wdhidd,khe stopgeef otheri aMesdieaats,

Unl'ess of herw se st at ed, strfctures deglcted her ei n
the it BPgen nBERELE bUeREs Lafee aR| o3t er@eni cal forms of

[ooé@FhStrfEtH%f}cb%e%?%§£@§$f@@doﬁé &inigﬁrfﬁ'eﬂé LPE that

asynmme erefore,
cersiﬁme@@mpnmﬂab bfotkts BﬁvaﬁtiOﬁSm&paekigﬁethctanﬂomeric
di ast er egneri xtures resent conpounds ar
foriy (ot VAREE e oRReBE . AL Suiht PORnS| 082 Hpdsg hds

bei®d NPIVhSE tﬂgléééﬁg oBlEHEt Uhe@SnHeBhCt en188EebPhatRise
al so neant to include conpounds that differ only in

Statﬁ@:p$@€@ﬂbér@$ deeiotedoher ot appcal &g @ﬁanbhé@ include
alla% ocﬁ8&185§2?59?sCS?EQHQdéFbéxkﬂg the presepl g ang s

FUCTUF 858X C8 € replacénen a hy rogen
conbyg@rﬂeﬂbﬁglﬁnrOEathl&symmetﬂtcthenteplac@henéfofea

rbon by a 13C- 17C-enriched._carbon are with
Sln?ﬂ %E%BéOSPePhFé |ﬁ%%%??%nas[ﬁé%é]a?h%“%ﬁﬁb%ﬂﬁ6§coﬁnd

dlaé@éﬁebﬁéﬁﬂé|ﬂﬂxﬂﬁ¥e§eoﬁbﬁﬁénﬁgegéntaaﬁmﬁsﬁﬂgg are within
i nclud |ng general, synthetic nethods known to those
n

the sg¢opedo thﬁelEV€nib®nanalogous conpounds. For the
[ooQ%fposeénQEFé'hEﬁEEQRéQ”an&§§a£%h'°§%9Qc§ﬁ?8§edég£ckga

synt hesi's € conpoun resent I nvent
her@t@vaﬂedalEGOﬁ@hnEhEofﬂhbmmﬂegcahpbemaatthas dt éfasednly
TFAA - trifluoroacetic anh%d ride EDC

in 522 { RYPSSPES- A nBPRYPT alPh pFSB?P?lEQFBEd?PﬁFGQedDEEPmS
For db£BhQ1 8MeEBARBunds having the present structures except

for the replacement of a hydrogen by a deuterium or tritium,
or the replacement of a carbon by a ¥*C- or Y"C-enriched
carbon are within the scope of this invention.

[0028] The compounds of this invention may be obtained by
any method, including general, synthetic methods known to
those skilled in the art for analogous compounds. For the
purposes of illustration, the following scheme for the
synthesis of the compounds of the present invention is
provided.

[0029] The following abbreviations are used:

TFAA - trifluorocacetic anhydride

EDC - l-ethyl-3-(3-dimethyl aminopropyl)-carbodiimide

DCM - dichloromethane

JHNMR - Proton Nuclear Magnetic Resonance

PFNMR - Fluorine Nuclear Magnetic Resonance



1IHNMR - Proton Nucl ear Magnetic Resonance 19FNWR -

Fl uori ne Nucl ear Magnetic Resonance 9 WO 2007/015931
wEONO8R006/ 028174 13C NVR - Carbon Nucl ear Magnes006/028174

Resonance LCMS - [iquid chromat ography / mass

Pe MR RESERRG S ek FPiaTe ] [o030] Scheme

LoMg depigtsdf enmehbebgebphonpouads sbetersukapyl .
Compounds of fornmula | can be prepared by treatnent of
a compound of fornmula Il using a carboxylic acid

schagbiyating agent and a suitable solvent, such as DCM
———ggrtﬁloronethane)._ Exanpl es of carboxylic acid

activating agents_jinclude, but are not limt t o,
TFAA, acetdc de, EDX3CQustdl car boxyl i

anhydr i de/sﬁ{j\t It} wi I% be appav@wt to those iljed in
t he artpshaty an beTeptacedBy anyNre Rt used

to ‘activatélicarlhoxylic acids. It wll al¥ecbe

apparent for those skilled in the art gshat DCM can be

repl aced by other suitable organic solvents. [0031]

As woul fosBudaalfilzed by skilled pract ForsHées I

certain process steps may be acconplished in discrete

steps or in situ. For exanple, if a process of this
[o0BA¥ent | Soheineyvdl Vepidepr doentitdpnand sobpegumeist of formula

reacti o

;. FESEbLRR R DS g HaE°ReseRsTRY B8 SEBmLATeY o
comBBuhal o&Spakiiud saai1d Wsesigdeesarbdedylas eefilRiasktivating
agent and a suitable solvent, such as DCM (dichloromethane).
Examples of carboxylic acid activating agents include, but
are not limited to, TFAA, acetic anhydride, EDC, and
carboxylic anhydrides. It will be apparent to those skilled
in the art that TFAA can be replaced by any reagent used to
activate carboxylic acids. It will also be apparent for
those skilled in the art that DCM can be replaced by other
suitable organic solvents.

[0031] As would be realized by skilled practitioners,
certain process steps may be accomplished in discrete steps
or in situ. For example, if a process of this invention
involves deprotection and subsequent reaction of an amine,
these steps may be accomplished in a step-wise or in a one
step procedure.

[0032] Chiral aspartic acid residues, such as certain
compounds of formula II, form enantiomerically pure products
when subject to the conditioné described in Scheme I.
Racemic aspartic acid residues, such as certain other

compounds of formula II, form a mixture of syn isomers.

10



conpounds of fornmula Il, formenantionerically pure

products when subject to the conditions described in
w®@ehenes9B1  Racem c aspartic acid residues, SURHI/ES2006/028174

certain other conpounds of formula Il, forma m xture

100843 SY §300EE 21 A0cNRADAZAO1 5920 PETL 520001 02817

n certain I ments OVeé processes are
desasibdéshet ben hergin fe. ghe tohthesschramplesxanpbes,
and acconpan descrlptlon) [0034] One enbodi nment
accg@g@@ﬁggg ¥ ElBF preparing a conpound of formula
I; wherein Rl and R2 are_as defined
[ooﬁ@ieln On@oﬁ%??@?ﬁ@“Fr@ﬁ?Vﬁéeﬁ goRpBGRESoP LT BERRPELRP: @
I1; wherein RL and R2 are as
comg I ned herelnlgbﬁih a carboxylic acid activating
agent and a suitable solvent tQ forma conpound of
formula I. In some enbodi , the carboxylic acid
activating agent is sel of rom TFAA, acetic
anhydride, or EDC. In s dbo odi nents, the
carboxylic acid actlvafing agent is TFAA. [0035] The
compounds utilized in the conpositions and nethods of
this invention may al so belriodified by appending
appropriate functionalities to enhance selective
Whebﬁéﬁo@ caid fbr@ﬁ’@rtaisesief&i@ﬁi Asfisinsat i ons are known

conplsbi8oaLEea0d LklBLLROSE B e, pnorease

pene ratironTin girven bi ol ogi cal system
(e.g., bIood | ynphatic syst OHcentral nervous
systen), increase oral ai lfabi lity, increase
sol ubility to a||OMIadﬂ§§1 on by injection,

II;
wherein R! and R? are as defined herein;
with a carboxylic acid activating agent and a suitable
solvent to form a compound of formula I. In some
embodiments, the carboxylic acid activating agent is
selected from TFAZA, acetic anhydride, or EDC. In some
embodiments, the carboxylic acid activating agent is TFAA.
[0035] The compounds utilized in the compositions and
methods of this invention may also be modified by appending
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, lymphatic system,
central nervous system), increase oral availability,
increase solubility to allow administration by injection,
alter metabolism and alter rate of excretion.
[0036] For example, a carboxylic acid group in a compound
of this invention may be derivatized as, for example, an

ester. Preferred esters would be those derived from:

11



alter nmetabolismand alter rate of excretion. [0036]
For exanple, a carboxylic acid group in a conpound of
wo kioog/01398€ENt i on may be derivatized as, for exa,P@l/@$20861028174
ester. Preferred esters would be those derived from
11 WO 2607{ Q158341 FRTLUB2006H0281B4anahedl- 61kyl, alkenyl,

o SRR SREIEE Phe VISR afhERs U Bl o
opt@@hla@%%' lsMb%H@%htEat\%gtW t:t; %Qpardﬁz, €3, ECI aOM:e, OEt,
OCF3, CN, V¥ 6 ‘cycli’oal kyl ,

OCFwhe®®i nol -¥Mezr bon atons |n the cycloalkyl is

optionally re e h

Cbnpoungsxﬁf Eﬁgiog%v %flg%GESV|ngRg 83%%8ﬁy EOBSodp Ehe
cycMﬁylnglsus1b@thynaeayvaépzadeasW1ehg ~0- a@racmpéL

ketal , oxi (= hydr.azi ne (=NN( R9)
[oo?ﬁﬂoaceFSWPOHFdStH?ok@%ﬁllny@@§SPnABEW6§H|ét@arbonyl

grog?rh¥§tb%e§19£l§919e§e§5@akﬁgwa L they artand.ace
so incl uded mnt in the scope of th i'nventi on.

ketpdQ39kider aNARDY , thmda@QVQedéFNNéRnwés whdlod ciefrelluder
thl%ﬂgtaerotectlve groups known to skilled practitioners
€.g., T.W Geene & P.GMWItz, "Protective
[OOEBOUpS appebgamaCeS¢ekheatsves3bd E&nheenaréohmoWhlqm the
ns, Inc. | d_be recogni zed by a
artsﬁpﬁl@HepﬁééPlEPSﬁééedtWé§€1on@€e€FPP§ §fotipd Smay
1nvéh§90§e enpl oyed in the processes of this invention.
0040] The conpounds of this invention may be assayed
[00B8d th@ﬁﬁta@nlpﬁyth@ Bhbivie tezpuptovies, wolhddr énsdsgle the

d
proBheh ey FrBiaer PIPRRC LRt FERE iR 3 8, ...

T.WaSGWQéhé kep. Gemowutzed"byoae&kuhbeér@b@@tuhl@&@hnr@
rodrug coppound of this invention should be active

Syngﬁfe§l§n rassaySiviiere g ﬂ\"l&cﬁ%g& msety st d(BP9) ) .
as fbeavede L¥BbLeRkL¥al Byl B %k391eda§§g¥§1tloner, these

protective groups may also be employed in the processes of
this invention.

[0040] The compounds of this invention may be assayed for
their ability to inhibit apoptosis, the release of IL-1f or
caspase activity directly. Assays for each of the
activities are known in the art. However, as would be
recognized by a skilled practitioner, a prodrug compound of
this invention should be active only in assays where the
prodrug moiety would be cleaved, typically in in vivo.

assays.

[0041] Compounds of this invention may be tested in
assays such as those described in WO 99/47545 and WO
2004/106304, the contents of which are hereby incorporated
by reference.

[0042] Portions of R’ are specifically referred to in the

art as a P;, P; or P, moiety or site. These P, terms are
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[0041] Conpounds of this invention may be tested in
assays such as those described in WD 99/47545 and WD
wQOd4/0108804, the contents of which are her ebyPCT/US2006/028174
i ncorporated by reference. [0042] Portions of R2 are
refSPELELE CRL | YhL el RIA8hd Q11 dedibinc@rheRS & P2he Pg’égérgf’l
noi ety or site. These PX terns are 12 WO 2007/01
clePEYeIS2D06/ 0L e r tiefwlamn cezspase h@ulamn@tam Eh refers
equenc e t_to. the asp yl eavage sSite
co O TR Al L et T SR P R Voot FEFTEnet g o dee-
ind@smréyéaw@é dolecofs the shdshdabfaheleseaspase-In the
i nduced cl eavage occurs in the natural substrate. In

desigie oHe3PYn BIIRRIN: L FHEHPEPTRYFE LBRPaseOTHhi BreoPs,
desidea Eond ?§'ﬁf‘@éx‘1 %ﬁél@écﬁe@orgﬁ@%gﬁﬁ ;4R ﬁ&?’&‘iéﬂ‘ﬁ' 89 the

portion o am no acid sequenc as been repl aced
amlm@rahednsaq@e@¢edh@s bm¢@tyepﬁaceééﬁyhéhe|nqnfmeptednc
%APZ 5 " PR gy y refer .
m01%5¥her Thé 3%1%%r%%¢ﬂ E%%u%%%@ bederihed above 0r°§ or

“p,CheMa) Faxaly dh@atHer e age sl ial W&e for
t he purpose of being a caspase substrate. | es of
desquyilpad ppboyg. g 2 ofhepl ¢l ePPEStY hEROWR etO nBAP ngéﬁei gieh a

seqaéé*%%é‘eﬁ% ?%%%ﬂr#@srée?ﬂi?g?‘?g‘ﬁ“ Eohnshs dedbperate
al .); USxanBids 004 FBent-§:et PaiRy); oUSPD, M&bedb6s (Beatsare
US 5,716,929, (B U
nongheaaflabé dim adter tara | PS8/ 385 k00 Matien ot a1,
US $V@Wmeazhamb§t&ﬁe1£plée &1 .pl.usJds, dkd, 13€hememi 40et

1941 19975 WD 98/ 10778 (idun); WD 98/11109 (Idun);
al. D BB/ 11349, PP4umerhe 91 3B/ 16589 PvdphetobakBeniy, et

al. ﬁl'U§f5m1@h99§e<g§gg%pgﬁaafd bvﬂéeﬁeégacmkg%gé ot

Accordihg to one e ment o I's”invention
al. PA-T3- 99/393292(W@¢néﬁ—h@mbeytbf Eo&éepaSealnh|b1tMPd

is a n ub é % @ se ect ér
Chemgg, 1 Oarg 48 ?%%¥7ﬁeﬁi g/ﬁ ?g%oZEQF kanw on /gﬂipﬂe
Id@ﬁﬁff\ﬁ?bd%%mﬂ?ww pzd@k) eand: wdabbe1d50P4{W3rRér, Lambert)
P3-P2, or P2 G oups
all of which are incorporated by reference.
[0043] According to one embodiment of this invention, the
P;-P3-P2, P3-P2, or P; moiety of a caspase inhibitor is an
optionally substituted group selected from Cg.1p aryl, 5-10
membered hetercaryl, and one of the scaffolds shown in Table
1:
Table 1. P4-P3-P>-, P3-P;, or P, Groups

AR® AAS R X—, R°
P{N/LTrN\T)i P{N/LTrN\V}% ) ijrJ
Ho o aa2 H 8 P N Yﬁz‘
H O aa2
a b c
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AA3 HAA3 R XmR5 P4 HNPAN- Nz OAA2 HOP4 HO
AA2 a b c 13 WD 2007/015931 PCT/ US2006/ 028174 A2 A2

wW@2000HRE) N','- (CH2)n x n(H2CO) --N R a N 4 NPCT/US2006/028174
p4- NN\VAA2 PH PANH OHOO~Ndef A2 5RNT,
T-(CH2)ya Cl- N P4N N, ~ N~ p4-NNHO Hf O gh

i Y~R6] (CH2 )n PNHN S NP NN- 'g-] O k0
AAZH,CF RNT (G¥%B)R6 6 R5 AA3 N\ QHEQ)%WEEN
N AA

}N’_ﬂ/‘akg)‘/'\lr P4\N N\H P4_”)\[O( ]/w 2

H O ww
d e £
A2
5 Y,
=0 . 7N CHa,
/ \ / r‘\]? P4\ N
N H
P4, N_ % PN NS O ww
g h i
Yo _R®
A
\ (G2 )n . Y pe \N( %
O
3 k 1
s —R° RS
5
R ] N AR N=X
\ R n ]
AN A oH ) |:>4\ N X
! pZ 4 N 2/n N \(
R H o =
m n o
Re Ys 10
@
g N % N~ Y
O AA A% AA? A% Ap2
P o} r
RG
IS SNNSO
A \ \ N, N
_ N
@—X Q R7 N)\H, 2, RO \n/ tl,w
e Ho o Aa? o
s t u
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PANNHO RAHOmMNO s RI eNRo\ NB RO N'Il~
L OAA2 A2 AA2 A2 A A2 Pgqr R6 A NRI1 R7 A & N
wWeR2007/6759B8 NR6. NNN H | .rvvwv 0 AA2 0 s t 14PNDUS2006/028174

u
2007/ 015931 PCT/ US2006/ 028174 X2_ R7 C N1 AryOYN-A
Rr," NY QY 3 0 A2 AA2 OVQGZPS G AV, AA3 A

[l PN O AA2, AA2,H as %MA%Q %LLR14
0 H N N-A N1 oj 4 0 AA2
O R13 O W

A'2 w X

N
O a2 AA2 Hog o
h'g ; Z aa
5
X—\ / o)
R'S N %
P4\ N '%‘ N \l/
N ~ Hoo aw
H O
bb cc dd
H O RI7R?8 R16 R0
N
R14— (CR'R'8);” \H\N ¥ Ar-x-(on)nJ\ﬂ/rll %
N%RB YZ
O AA
R
££ ag
wherein
n is 0-3;
each P’ and P* is independently -(T),-R;
T is -CO-, -C(0)0O-, -C(0)C(0)-, -C(0)C(0)0O-, C(O)NR’-,
C(O)NR'NR'-, -C{0O)C(O)NR’-, -SO,NR’- , or -SO,—;

p is 0 or 1;

R is H, Ci-12 aliphatic, C@loaryl, 5-10 membered
heterocyclyl, 5-10 membered heteroaryl,
Ci.zocycloaliphatic, - (Cigalkyl)~Ce.r0aryl, - (Ci¢alkyl)-
(5-10 membered heterocaryl), -(Ci-salkyl)-(5-10 membered
heterocyclyl), -(Cigalkyl)-benzo(Ci.iocycloalkyl) or
- (Ci-salkyl) -Cs_jocycloaliphatic;
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bb cc dd HO R17 R18 R16 RI0 R ( 17 16)n N 14_ CR R
(NA-X-(CH2)N N NL s RO AA2 Rff gg whereinnis
w@2®7/0ea6h P3 and P4 is independently -(T)p-R PAT/1US2006/028174
-CO-, -C¢(0)0-, -C(OQ C(O -, (9C0)0_, C(QNR7-,
eact @@, NRZNRZ'&nd - Qs G RNREen t1ISO2NREMILn®raciSls 1 de
is. 0Oor 1, Ris H Cl1 12 aliphatic, C6-10 aryl, 5-10

nehbéfed heterocycl yl, 5-10 nenmbered heteroaryl,
_}Qcychoal Lphat L - (Gh balk C6 oyl 11y

%glkgalkgl) Q(S-lgonenbg%gd he?ggoaryc§pa ¢RD):
(Cﬁ—@alkpk) CSNQB renber ed het er ocycl yl) -

cACHEE ot (Gl i) el

PCI/cL@m&@um&t?(@”pa@h ALC (AA2-nandoAA3CKSO) -C (RY) -

, i ndependently an amno acid side chain; Xis -N,

A® 19-0,-8. org®i, -SOP-, -CHF-, -CF2-, -C (RL1) 2-,

§: CCNORL1-; X2-X1 is -N (R11) -C (R11) -, -C
¥ l(gRll)OTZQ%(Rll) -, “Q(RL1)2-N-, -NeG-, -C (R11) =N,
Ar i€ ERtipnaCly sCb=OLtMtedoCs-1C &xP) o€ ¢RLIPnallp? is

ptionally

%ﬁ%é%%?%?%% %IQQIW%ﬁ%$r%§I%%??5%%f¥ substituted 5-10

L irender eduherér oaonl, doJr’s BB,R7,( GHR)(RIRY, .o QRN (R7) 5;
CO2R7,, SO02R7 , CON (R7) 2, or SO2N (R7 2, Gland &3
' apd Fhaspernerrrpisetdst 6@ LacsmoN aonc: C;

G2 is a valence bond, O, S, N, or C; o

Ring W contains 0-2 double bonds and is optionally fused to
a saturated or unsaturated 5-7 membered ring containing
0-3 heteroatoms;

‘Ring A is a 3-8 membered monocyclic, 8-12 membered bicyclic,
or 10-14 membered tricyclic heterocyclyl which is
either saturated or unsaturated and which contains 1-6
heterocatoms selected from O, N, and S;

Ring B is a 5-7 membered heterocyclyl containing 1-4
nitrogen atoms;

Ring C is a fused C¢.190 aryl or 5-10 membered heteroaryl
ring;

Ring D is a 3-8 membered monocyclic, 8-12 membered bicyclic,
or 10-14 membered tricyclic heterocyclyl which is
either saturated or unsaturated and which contains 1-6
heteroatoms selected from O, N, and S;

Ring Z2 is a 6-membered aryl, 5-7 membered heteroaryl, Ci-7
cycloaliphatic or 5-7 membered heterocyclyl;

R® is H, halo, CN, Ci-12alkyl, NHz, -NH(Ci_isalkyl),

-NH (Cj.128lkyl)s, OH, -0(Ci-;2alkyl), -O-(phenyl), Ci-12
haloalkyl, -0(Ci.ichaloalkyl), Cs.jparyl, -(Ci_ealkyl)-
Cs-10aryl, -C(O) (Ci.13alkyl), -C(O)O0H, -C(0)O(Ci-12alkyl),
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& is a valence bond, 0, S, N, or C Ring Wcontains
0-2 doubl e bonds and is optionally fused to a

w@ agoanatoed or unsat ur at ed 5-7 nenbered ring cOPCHUAINNE028174

or

or

0- 3_het er.oat ons s ered nmonocyclic,

5 ﬂ%@%ﬁfwa#&?@ﬁ G 5y BT R RGb Feareriiayol ¢

he@ﬁggggclyg MY @ _J §1k9gghe6rsagqb§5@@C952 tyur at ed
contalns f et eroatons sel ected from O,

NS 5ndR%<1R|H@ &uaikais 7(hﬁﬁﬁ%red heterocyclyl

-4 i1f d
8o St il erie et erodty Mg Ring b
ishbﬁbﬁb¢mmMGre$4ﬁ@mmamﬂenﬁdEhéﬁbﬁﬁﬂﬁyﬂed bi cyclic,

or 10-14 nenbered tricyclic heterocyclyl which is
e|ﬁﬁéwcggﬂﬁﬁéﬂgﬁaBﬁcunséFHﬁé@@&'én sWPRERL cont Gi-s_1HYE) -

het @/.08f BRI LE tRA dfcyp ) N iy )ﬂgés%m fembered

6-menbered aryl, 5-7 menbeéred heteroa
cydieataﬁn‘qﬂmlmcl or -5C7-grelibaly edomce@cgochfyclloa&&yﬂs [Sha
hal o | k Cl 12alkyl) , -NH

(CZ. szla‘fak]i ?C%dqubﬁ (’E%}p Ey|) . -0- (phenyl ),
@F_%2d mélﬁak&wltogélméﬁ ﬁﬂhhlaﬁékatém(sﬂﬁtéoﬁhybh they
(Cl_6al k I) 10a -C (C» Cl_12al k o -C (0)
OHarQZ??ﬁa SO I%@Sl‘

PCH 340064 Q%chh 'N|'c|gc (ﬂ) J(&%né'n@@éﬂ%’cjl JericN1ic ring
(Cl_12al kyl) C (O (Cl 12al kyl) , SO02NH2, -S (0) 2

(cmdmzdtmﬁ)elthﬁr-&gqunatﬁﬁ(qn_qnaﬂuqn@ted a281 ivéhigh
R7 1 1 (C=0) RY; R7
cg a‘{ ﬁc éeaé li'yet)eﬁoat;ooni sé I<§ f_lzho&%]& 2N lyl’lld S;

1o ar ered er‘ocy’c
5s1®1 new@erﬁﬁlds@éﬁr a0y, ,OCEGS tocyordal bphrtic, -

Cl. 6 -C6 10 6al kyl) - (5-10 nenbered
%rét@rg&%r)hal?@ng;%@:) f((%l OCWE%/%?@M%‘C(Y » Cs-10

hetgrQcy, Egkﬁg@lk yig éﬁ§%)100ycloalkyl)
O - (Cl 6a Ik I) 100yc|o§flgﬁ R6 and R7
takeﬂbkogékhbroykihnahbyainhes;upbedhwmhhthpyto 2

heterocatoms selected from O, N, or S;

and R are each independently H or Ci¢ alkyl;

R and R, taken together with the atoms to which they
are attached, form a 5-7 membered ring optionally
containing up toe 3 heterocatoms selected from O, N, or
S;

is H, Ci.¢ aliphatic, F,, CN, Ceioaryl, or R ig attached
to Ar to form an unsaturated or partially saturated 5-6
membered ring having 0-2 heteroatoms which is fused to
Ar; J

is R, OR’, or N(R');;

is R’, NR’, OR’, or 2-t-butylphenyl;

is H, R’, -(Ci-ealkyl)-NR®°R’, - (Cisalkyl)-OR’

- (Ci_salkyl) ~NHCOR’, - (C;-calkyl)-NC (=NH)NH;,
- (C1-salkyl) ~NHCOzR’, -(Ciealkyl)-SR’, -(Ci-salkyl)~OR’,
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are attached form 3-8 nenbered nonocyclic, 8-12

menbered bicyclic, or 10-14 nenbered tricyclic ring
wokioci13931 ei t her saturated or unsaturated and PIT/TR2006/028174

contains 0-6 heteroatons selected fromO, N and S5 R8

i s 191 @FBcy hat ageiwaNoZl ; QBF3EWONY ORzkesr tRgetRgr| §orm

H, 3, hal.ogen, OCE3, SR11, CN, C6-loaryl, C5_10

het gb%rrﬁ}ﬁﬂ?b‘gﬁ%? p%ae%]?/?cjsf&é%’ -S-(phenyl); R10O is C1 6
RY ahdkyk'®optbopakhyihaependphedywit hCupaflapRathet eCoatansl,

selected fromO, N,_or S; RL1l and RL2 are @@cq:

i ifepenteriegoered kateregryl: of R112BAdRRI2,“3kien

L 00SL D W e Nen@t &0t §) Wb it B6Yenay Ca gl aebdned,

forma 5-7 nmenbered ring optionally containing up to

3 feteraal ofrsnsebece@dhéteneQychyl ovitls, 1 Ragtesoafom

Cl 6. aljphatic 2, .CN _10aryl, or R13 is attached

tog%e?BgﬁQo’%Jﬁ?rgnSUn]gatﬁFgw or partially saturated
R® Ds 6c MRIBEr ed- (d;0gh havli NG Ord riyat, eaops vkl kpli sor

fused to Ar; R4 is R_OR7, or N(R7)2i R15 is R7 ,

NRFenzofRusedr C210CHC LR %A phenyl ; R16 is H, R7, -

1 _6al kyl ) - _bakk e ms (SlwBabkythe
or }-QNHB%%@&% ?%ggfﬁyﬁg}m@cﬂ%:%%o}bﬁﬁz%,to-s(c1_6a| kyl) o~

- NeEB 287 tache@l BakkyringSR7, - (Cl_6al kyl) --OR7, 17

2007/ 015931 PCT/ US2006/ 028174, .- éCl 6?L%¥|)R? is
[0044]y c| 0afRyPEAGY ERBCRIBEPEReRTt 5§&Eh&F FEFATE 356
se18ERBEr edoganborycligs 1 Slifkpnd ¢, areneaghcm,F, -CH,OR,

I ndependently H, 4C1_6al i phatic, C6 l4aryl, or 5-14,
~CHpRber-6#-A4€ePOBRT y| ~CHOHRUR and FEBORUIQ ) 2t ogfdat i . oF
CHI\@Q]%‘J} the atom(s) to which they are attached, forma

2327 'ménbered heterocyclyl with 1 heteroatom sel ected
[ood5jom O, TV, yer SrhBi9ebo@bmidasybf thi€lifakkylipn, R' is

-C6_10aryl, C3 10cycl oal kyl, or benzofused

selegtedcfePdaFkyFr-salkyl,

F

CFj
F 0 Cl
o~ | \,N E/\O
E/\O E "gz F L'?,_/\O |\‘|
F CHs Cl
N Cl
| ~ A
; gl/\/\© % S/D %0
Cl or Cl .
[0046] In other embodiments, R' is selected from
~CH,0-2, 3,5, 6-tetrafluorophenyl , -CH;0-trifluorophenyl,
CH,F, or -CHyO-tetrafluorophenyl.
F
F
% 0 F
[0047] In one embodiment, R' is F
: 1o “LL/\F
[0048] In another embodiment, R~ 1s .
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or R19 and AA2, together with the carbon atons to
which they are attached, formring A [0044] In other
wentodisvents of this invention, RL is sel ect eBCT/USIM6A)28174
R4, hal oal kyl, CHN2, CH2Cl, CH2F, -CH2OR4 - CH2SR4
[00483p0 (ERCFORE STPEBTRBEERAP 55 OcrpERCPERRA) 2,
emb 5,0 i N (R4)2 [0045] In yet other
odi ment's o ithis invention, RL is selected fromH,
[oos:m]6a| kyh s§meFe@l§Bd®n€htS o® EhEs\ inpepoinNoN 0 F CH3

46] er enbodj nents,

T lﬁl FQ serggﬁéd frgkp?OCHQC&gg géoé %E&frug$op%enyl ,

embo@HREntEI ol uar aphenyl, -sEGHRF, 1@rsome embodiments, T is
C}QC)tetraquorophenyI F F~CF [0047] In one

~COenbodi nent, RL is F [0048] In another enbodi nent, Rl

F 18 7/ / US20Q64£,02817
ooghy” 18 OB RS RCE LRO0RL0ZBI L S0IBLiLD, o
aryl, EQQBOhembeﬁemehembm@amgﬂtsoafCbhbsheheenCyohle i $n

-CO, -CONH-, -C(OQ, - 0: -5@-..1
songngBIPRERESCE Fo 200 6r SE8hpt 71t SoNe BRbsa| RERPEC-TL
In %%me Rpodhi etk ,| & seMeaemRegilnerhenyR i rHisbquiolyl.

aliphatic, C6_10 aryl, 5-10 nenbered heteroaryl or

[0083110 hérersafeiyl eTfaedigieie se o denEVRIE 986 10
T 1%rxbogra%d1% q%”?%&%da9§ieggagyh0 membered heteroaryl.

[0053] In some embodiments, T is -CO- and R is phenyl

optionally substituted at the 3 and 5 position with halo or
Ci.;alkyl and optionally substituted at the 4-position with
NH,, -NC(O)CH;, OH, or OCH;.

[0054] In some embodiments, AA, AA?, and AA’ are each
independently a group capable of fitting into the S2 sub-
unit of a caspase. In some embodiments, AA, AA%, and AA’
are each independently H or Ci.jpaliphatic. In some
embodiments AA, AA%, and AA? are each independently Ci_y
alkyl. 1In some embodiments, the Ci.; alkyl is optionally
substituted with halo, OH, SMe, -C(=0)O0OH, or phenyl.

[0055] In some embodiments, A% is O or S. In some
embodiments A? is O. In other embodiments, A? is S.

[0056] According to another embodiment, ring A is

selected from
"(N? %{N? ‘era/Ng’n e
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In some enbodi nents, R is naphthyl, phenyl, or

i soquinolyl. [0052] In certain enbodi nents of this
woeawetioen, T is -CO and Ris C6_10 aryl or 5pADUS2006/028174
nenbered heteroaryl. [0053] In sone enbodinents, T is
- and R is ph opti~qnal | y ti RUt ed at tga4&N/R7

[ 1y

%f*§ ‘%éh on al o C1_3 I an§ opi]i on
t| ' —NNC _£0
OéﬁgB t‘!{E)OS ] %ﬁ S ne entiodi é Ak'z,
a

AAS ar® each “tnhdepen ntIy a g?bup capable of ™™

fitting into the S2 g In sone
enbodlnents AA, dependent |y
N phati c AA2,
i ndé N
t he [ a1 0P |onaIN ubsti t d
OH, =SMe O o phenyl . Y[0055] In
sone ewbodi nent s, is 0 or S . J,n sone odi ment’s”

A2is 0. In other enbodi nents, A2 is S. [0056]
Accordin 0 anot her enbodinent, ring Ais selected
fromn "ZEINNIn NN\ 19 WO 2007/ 015931

PCT/ U 028174 R7 f-S /-0 RN N NN N VN NtN-N (
) norS NN”)nvﬂNarétLanoisvme}ein nis O 3 [0057] In

~ mhodi nent bstituted i
1003 T 7 oG8 Br FRRINOT B AP ercad GRRS - oaskj T 073

0ccRRPRNeEROGIFMBNLSJ I009. AdurHddRldst Wreg?w th =0,

hal ogen, Cl1_4al kyl, or Cl_4al koxy.
[0058] Tn some embodiments ring A is substituted with =0,
halogen, Cialkyl, or Cizalkoxy.
[0059] According to one embodiment, R® and R’, together
wiﬁh the atom or atoms to which they are attached, form a
ring selected from indole, isoindole, indoline, indazole,
purine, dihydropyrimidine, benzimidazole, benzthiazole,
imidazole, imidazoline, thiazole, pyrrole, pyrrolidone,
pyrroline, pyrazole, pyrazoline, pyrazolidine, triazole,
piperidine, morpholine, thiomorpholine, pyrazine,
piperazine, carbazole, phenothiazine, phenoxazine,
phenanthridine, dihydrophenanthridine, acridine,
dihydroacridine, quinolizine, quinazoline, gquinoline,
isoquinoline, tetrahydroguinoline, tetrahydroisoquinoline,
cinnoline, dihydrocinnoline, phenazine, dihydrophenazine,
quinoxaline, dihydroquinoxaline, phthalazine, 1,8-
naphthyridine, dihydronaphthyridine,
tetrahydronaphthyridine, pteridine, quinuclidine,
B-carboline, pyrido[7,3-blindole, 2,3,9-triazafluorene,
9-thia-2,10-diazaanthracene, 3,6,9-triazafluorene, and

thieno-[3,2-blpyrrole.
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[ 0059] According to one enbodi nent, R6 and R7,
together wth the atomor atons to which they are
wa@tdaoinwa; forma ring selected fromindol e, PCT/US2006/028174

LAYt opyASRE e b TS AR B n R B %

toddiHaZ Qliah IHAdZAHRAEL atldh az0 Loty P Ehich they are
pyrrolidone, pyrroline, pyrazole, pyrazoline,

atypghe| ffime a trrhﬁa?zcﬂ@ectrﬁcbeﬁﬁm ne, nor phol i ne,

t hionor phol i ne, ., pyrazi ne, I perazi ne, carbazol e,
%oth|azmné\ henoxaz n = phenant hr NOTRe;
drophe a f|d|ne fne, dihyd rd di ne,
qU|noIv2|ne qu nazollne noblﬁ%F I soquFnol i ne,

t et rahydroqui nol i ne, tetrahydr0|squ|noI|ne :
[OQﬁHnol | fa sdintey i dinwin e, trhﬁermmmeformed by R®, R,

henazi ui ngxal.i di h qqui I|ne
an phtt aI Hziher q%jm *hapht yrcfkbncﬁ%ey dt aargthaa et yridi ne,
subsdirahyall enaphtdng icidiesrftesd dimes a:.ﬂ,ti el i sk derrences of
, li-carboline, pyrido[7,3-b]indole,
2 3,9-triazafl uorene, 9-thia-2, 10-di azaant hr acene,

[od’sfﬁj 9- t ri AZAf M UBNRT: ik s T i%eng- 3, 270] Pk 8hen, 268cF,,
WD 2007/ 015931 PCT/U82006/028174 [0060 According to

SR*another Centeodilve its, 1 cRBeked oRTy 1 t ofet(pbenmlih tche -S-
(ﬁgﬂﬁnatnu&}um§t%ﬁmum}he are @Ma d, form
p gsﬁ Sered” i %\ IW%% S R

sudiek]tddn viiaire 1er8 Qd grrerips:, wm@rrellngaf asmehily R, REF;,
and the atomor atons to which they are attached, is
CN.g (idhi t QF8d ww¥ N OB 3) ccurrences of J and 0-1

d@ﬂu”e@‘%ﬁ%dﬁ eh@od%?ﬂ | mssof 0 t i's
o CF3, halogé% Cf% SR 11, CE?E%EP %ﬁ??? %Td%% m

‘somtaiﬁbmilyﬂentvso P(rphlsmyi )phel’ml ﬂng(phehylgqmmn]mduments
sal d&ﬁﬁgr}}/w Lﬁg%ts @Lp%ea na,I,L_Ié|30 bst i A1 UteergcéMstcpfle ad

0- 1 occurrences of J?. In some embodlments Ar isg optiomnally

substituted with 1-3 groups selected from halo, CHsz, CFs,

CN, OCH3, OCF3, and NR“R'.

[0064] According to one embodiment Z is

H ‘ 4 H H

, or

, el
[0065] In some embodiments, Z is substituted with 0-3
occurrences of J and 0-1 occurrences of J2.

[0066] In some embodiments, G!, G2, and G® are C. In some-
embodiments, Ring W contains two double bonds and forms a
pyridone ring.

[0067] In some embodiments, the variables are as
described in the compounds of Table 2.

[0068] In some embodiments the caspase inhibitor prodrug

is selected from one depicted in Table 2:

21



CN, OCH3, OCF3, or N(R) 2 . [0063]. In sone
enbodi nents, Ar is a C6_10aryl group. In sone

weedodisvent s, Ar is a phenyl ring. In sone enbpdi/ns2We 028174
Ar is optionally substituted with 0-3 occurrences of J
and 0-1 occurrences of J2. In sonme enbodi ments Ar is
optionally substituted wyithel1l23 groups selected from
hal o, CH3, CF3, CN, OCH3, OCF3, and NR11R12 . [0064]

| Orent Zis NN\ N HH , or

3] In sone diments, Z is substitu '

ccurren and 0-1 o . J%E
In spne\e |nents, G . ; . In

enbodinents -the varlables are as s€ribed in the
compounds “of ble 2. [0068] In sonme enbodi ments the
caspase Ii-hi bi t or prodrug i s sel ected-for om one
depicted in Table : 21 WD 2007/ 015931

PCT/USZOO6/ © Table 2 RN O i O WD OO ?1-1
Q)I Ood \\//LI"Q O T OF
F / -3 I-4 O

é H 5
F © F F
F F
I-3 I-4
0]
0O N
N 0 °
Hol g
o = F F
F
I-5
[0069] Although the structures above depict only one

possible stereoisomer of the compound, this invention
encompasses all possible syn stereoisomers of each compound.
By way of example, compound I-2, as shown below on the left,
represents one syn stereoisomer. The other syn isomer,

shown on the right, is also part of this invention.

B~ Bepe

compound I-2 compound I-2 (isomer)
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ONOH NN-"OOF HO=FF F [1-51]0069] Although

the structures above depict only one possible
wat@reoiospnmer of the conmpound, this invention PCT/US2006/028174

enconpasses all possible syn stereoi soners of each

compound. By way of exanple, conpound 1-2, as shown

[00B@lIoW Omnf Redtefiln enllRRIIGRARES @RBPHUhE e QSITer .
The ot her syn isoner, shown on the right, is also part

inventipns imgdmdicng coNrounds Iﬁloa@q:IFZ,ccﬂﬁﬁ)@ﬁditll@S of

theP%%% %ggoéfﬁﬁ%a One{%07gf Pﬁ gg?ZgPﬁsgﬁ%odinents,

[OOGanpoundm eftHdr smboiieriniten, domploudidyy cdrdindsiviention,
- are mxtures of the two syn isoners., [0071]

imﬁhldameﬁomm%rﬁ X Eoﬁlpo@ﬁéﬂs ToP i RLe iShpsftiaperically

purd MRS ERMUNAS, diade b1k RRFokmt @KL of the
enantionerically pure syn isoners which have the

str@@rtﬂnmmtquﬁed hHer dthreudtalples adhspicct ed in the table
[00&}5 ve. [A%%ZD d rdlar}x%t a%?r&%%[lmenbcomtr? pretshe%t ‘

sent |nven |on provi es a ar rTHCGLftI ca

1nv<é®1lﬂi@$1l tor@R iR rd spmgcmac&);tac@mmmmasqftﬁdm comprising:
|nvent|on as defined hereln pharnaceutlcally

accept afile AR SE HiFd l@v%tﬁ% et e icged) Herein,
or 3CeeRLARIR LarddEr, a&@]éﬂ)\ﬁ%@le %’al\(:erﬁkﬁixeeoﬂ 0 If

pharmaceutical I'y acceptab e salts of the conpounds of
this i nientd ahemeagutiicadd yi madeedebloompusiidnngdjuvant
or 9se salts are preferably derived from

[0073] If pharmaceutically acceptable salts of the
compounds of thig invention are utilized 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, bigulfate, butyrate,
citrate, camphorate, camphor sulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, fumarate, glucoheptanocate,
glycerophosphate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, lactate, maleate, methanesulfonate,
2-naphthalenesulfonate, nicotinate, oxalate, pamoate,
pectinate, persulfate, 3-phenyl-propionate, picrate,
pivalate, propionate, succinate, tartrate, thiocyanate,
tosylate and undecanoate. Base 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 bases, such as
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I norganic or organic acids and bases. |ncluded anong
such acid salts are the followi ng: acetate, adipate,
wW@b@roaoe, aspartate, benzoate, benzene sul f OPEL/ES52006/028174

o] f tyrat.e, itrate amphar at.e, ca or
i R oY 0 S AR o 8k, O Ol Gion 4G Falts
witthoded ybos alctidise sucet kanesylihonat e lvisimey,ateeid so forth.
| ycohept anoat e, gl ycerqgphosphate, hem sulfate,
[°°%é§t anoAt:&° héREnFRTEC TRV ECSERSLREE I i sBipmsdean be

qanEQh@E%@i%@chSuQip%@%&ﬁkhggeﬁghggn%H%yﬂiﬁ%gﬁ&%s, such as

mal eat e, net hanesul fonate, 2-napht hal énes onat'e,
methivdot ethvé, oxatoatle, spambatyl chdothidat e brperisidsf ate],

. -3--phenyl.- propi onate, picrate, pival ate, pr.apiognate,
Lodf R BB THVL, SRRt Fri GLyEnALe CNEGy it GRFY
dibumgecandatie amBas euddaltesi, Nabude cARMN AL & tsheh as
al kal i metal salts, such as sodi um and potassium
decydl t daugital e isantlh amet steaas chd@at des ¢ dinemidesn @nd

- esi t ' gani a 23
o BBy PR S SO BT T 1oy e Sh T e

brogalkes, aRdmethyhrsD- gWacani e, odddsedlid e wirt iapaieible
o %E%% such g; ar in%pe“ | ysine, and so forth. [0074]

PTORPSE® PhE HRSTEDN ©P5GeRCont ai ni ng groups can be

[00g8at er nPredmaicth tsken 1ggartepasbhevwes raliktls hdl-tdesy be

such as nethyl, ethyl, propyl, and butyl chloride,

useéréﬁiBE§S§n§°mP@&P§é§FSdP&FEVQGSubpét@gﬁ ag¢h lgsnited to,
i ond ie 7 adi : d .di | _sul-fat.es,. 1o

o T doe "auen e e sleaPek e reihig, " run

progeeasyl| sthhorisdbasymalyr erirdes adbdmingdibdéEs erarsaidgtances

Lid h_as benzyl and thyl. bromid d
R e T D W L BT S

parg@tielt beyebyiabt alRedras08f5kaPhaprecevidyedle fatty
.acceptable carriers that naﬁ be wused in these
aciggnpysteronsailiel ode eletranwtast gt 6¢ protamime

sul@é?ggnagggdiﬁhuﬁb®§bﬁ%§§5ﬁ§%§%§%%ar%%giSE%%E$@%%?Fan

serum protelns, “suc Seru um n,
phosphstencesdisuckhisrpldesphahes sadlkyci rellsdtilc sadiida,
maggggga%i%g&%gaggg%é, polyvinyl pyrrolidone,
cellulose-based substances, polyethylene glyéol, sodium
carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene
glycol and wool fat. _

[0076] According to a preferred embodiment, the
compositions of this invention are formulated for
pharmaceutical administration to a mammal, preferably a
human being.

[0077] Such pharmaceutical compositions of the present
invention may be administered orally, parenterally, by
inhalation spray, topically, rectally, nasally, buccally, -

vaginally or via an implanted reservoir. The term

“parenteral” as used herein includes subcutaneous,
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partial glyceride m xtures of saturated vegetable
fatty acids, water, salts or electrolytes, such as
w@e@vanse sul f at e di sodi um hydr ogen phosphab€T/US2006/028174
pot assi um h hosphate um_chl ori de, zinc
mt§§1"te§louéo| rl)égaé u§c PR 1H§§ﬁ1e§1rgﬁ%as‘ﬁ | iQdtg -synovial,

intR@lsyeirgh , pYbi-ebicdere qeﬂtlrah@@%ta@seqn%mtew&m and
polyethylene gl ycol, sodi um car box met hyl cel | ul ose,

1nt§@py@@p9ﬂaﬂ@gecﬁap@5or infusion techniques. Preferably,

thep%k¥§%@¥E§g%spg %oéﬁﬁﬁ%g%%%g% ?%hﬁ %%?%ﬁbgawﬁmous%y

thylene  glycol mool or
[OoasprefeSmedléebadumembbl@héorﬂsnpdsmhammbmmbdﬂtxbns of
i nvention are formul ated for pharmgceutica

Ehigy VSR BAYt %2 SRGIRS, Ofr SLERSBIYYS RFRIFISEioRy.
The[s%oéasp%%‘élioﬁl?saﬁﬁ%c%‘ét | FeAmuQ QHRES Ild3%110fy the ’&H&ﬁﬁ_‘?}ues

i nvention may be administered orally, parenterally, by
knavh dnatthen agisr ayp ingosivdaielyle ﬁe@f@@msymgwagalweattlng agents
I [y or vi ante reservoir
andp e P enling KB00S ) B i AT TR A R SR et aion
nmysubﬁmiamﬁausteﬂéI@Dl&@@iﬁﬁ&ﬁ&skoBGEhUSQQQﬁkﬂﬁ@ﬁ%&ion in a
i nt ravenous, |ntranuscular |ntra articul ar,

nOny e s PREFRAET 2 HINT PASERIERRILE faR el Solvent, for

exah&hkﬁ%%pét%@1u&@k&@h%$UQ@aEu%%%edeﬁraC@@Wﬁ@ the
inj ection or infusion techniques. Preferably, the

acceprpbdier vehd cdes aadi miostvenss shalt eon bawtemmleqmﬁslaye
wat%%p?%ln?e%“ ! %ol[ytg%tna%ln% %rcaw%n%f IS ao%l:.%%”%% orl eS of

may bée ueodus of "o

solsitdpensi an. adﬁh@:&@nsuml@ns fﬂ&ye@be;ﬁl@ radeat ed
accordln% to techniques known in the art usj.ng

CONYFHIE LdiVs FEPONG Yo St S0y Rije s SUsRPTStigle MAdiym-

Foragentss tpu-ﬂE)% 58!, ehihe RieCtrahlel RHAPALA! KRN enfY RAIE0
be a sterile injectabl e solution or suspension in a

1nq&¢x@ﬂr@>uscynptéue@mcemmw aat dit-ablve edilldgent c'ﬂatstu/t \aemd.s
ouch{lee SR St 30U AL )0 ik MOANE Sl AP e
in ejm:J @y ethaaae i onatodr ,:LnBIerdg:%lel%sSmalﬁ s afackdrSat oni €
ph$¥%§é£3€igggabd%cceptable oils, such as olive o0il or
castor oil, especially in their polyoxyethylated versions.
These oil solutions or suspensions may also contain a long-
chain alcohol diluent or dispersant, such as carboxymethyl
cellulose or similar dispersing agents which are commonly
used in the formulation of pharmaceutically acceptable
dosage forms including emulsiohs and suspensions. Other
commonly used surfactants, such as Tweens, Spans and other
emulsifying agents or biocavailability enhancers which are
commonly used, in the manufacture of pharmaceutically
acceptable solid, liquid, or other dosage forms may also be
used for the purposes of formulation.

[0079] The pharmaceutical compositions of this invention

may be orally administered in any orally acceptable dosage
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solution. In addition, sterile, fixed oils are
conventionally enpl oyed as a sol vent or suspendi ng
WOree7 005931 For thi s purpose, any bland fixed oi PCTEHF2006028174
| udi n nth t|c qon or - di des.
for? ?gyagf Lhc g%s %T% dakPd gﬁﬁsu%gs %%%i é
aqud@ﬁsvéhsyéﬁsﬁmﬁsUﬁﬁf@blutﬂohhe pEﬁpﬂhétb@Beoﬁf tablets

i njectables, as, are natural .
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lacpbsenaseustcadl| yoascepsabhe wWosageqheots kOspbEdEREns are

emul si ons and_suspensions. Ot her comonly used
reqyiFedctant Srakuehe astiMeertivepangrafddesthép combined

w1tﬁ”H%ﬁiE¥f§9?égéﬂéss8é%9hﬁ§M8'Eéghkbty %Ehéggﬁkéd“hbggtaln
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swephanhageuflaabryngaczepbbbtengohgdntblmaydalso behedded.
ma so be oses, of

sage forns ed for ur
- 1008t or o PE AT B o1 Tt prEp RERUER EAPa CorpORP R bhemSt OF
thléhhﬁvéﬂ¥§aﬁlﬁ8% PBYa8RiRE 8tL¥ecadmhniabeEgdni Brany
oral |y acceptabl e dosage 25 WD 2007/015931

SupPQﬁiEEE@@&/@Qslﬂact&brﬂﬁmm@haérﬁglobut Hbeski abneliet o,
pre§§P§ﬁeﬁg mi%?#s g%?e$§g5$“%1§ﬂsﬁegﬁ&8 ﬁlgfnéﬁ'%%%ggﬁtlng

ase o or —oral USEg, carriers
excﬂpﬁenanwhnty isedoihél atderobactespeandueer bust aighid at
such as sium stearate, are

ricatin ents
reCEP t?VBFE%FPg aﬂ%@dth?B?fBFﬁlWléﬁn@ﬁ#%tﬁBtFBﬁ FRCEUm to

rel€AB8ULReT QFAY . USGhth HLhtuUBNLSsi NELYUBe LBELASBuRREYr,
dried corn starch. Wen aqueous suspensions are '

beepwqui prd Polverhyleme, gihigodstive ingredient is

[Ooggiblneghe P% rﬁgggﬁkf%a%?ﬁgﬁgpgu§98ngln% %gentlnvsntlon

red swee avoring or co

mayagepbsbanydal sosberaddedpich00§0] cAbkenpatliyvehyn the
pharmaceutical compositions of this invention nay be
targaﬁ]ﬁﬁSFE?@Hmﬁﬂtth@c;agﬁ§opreas or organs readily

accessible by topical application, including diseases of the
eye, the skin, or the lower intestinal tract. Suitable
topical formulations are readily prepared for each of these
areas or organs.

[0082] Topical application for the lower intestinal tract
can be effected in a rectal suppository formulation (see
above) or in a suitable enema formulation.
Topically-transdermal patches may also be used.

[0083] For topical applications, the pharmaceutical
compositions may be formulated in a suitable ointﬁent
containing the active component suspended or dissolved in
one or more carriers. Carriers for topical administration

of the compounds of this invention include, but are not
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suppositories for rectal adm nistration. These can be
prepared by m xing the agent with a suitable
wWmeowrior9Bt at i ng  exci pient which is solid at rBONMIS2006/028174
_ tenperature but liquid at rectal tenperature and
limi hefleFor emhrPrakePt li nligoifeRPhRPLE tUFel WRiESt he

oSN IRTRALS) soPEL R, o

polyonppsopy@aaeotompoandnvemunsmfynag absoabd water.

1 adm |st red # |gallé gg ally when.the target of
A t?FEﬁ YvnE GABEEPREE UG CBlgSRYPPEASEPYS 5685 bl e
forﬁulaeaacah apghieabieniotnehudir-ngrdbfeasasavhihbethe

eye, the skin, or the lower intestinal tract. Suitable

act@@gu@amppaenﬁSaﬁuépgndeé PéaépE§OéW€éa#@d0ﬂ@rOéa@ﬁréf
pha%ﬁgéﬁutﬁ %ﬂﬁ ac8r§%2§1e[98§%ke %p'cgkl%BB C%BEQQeE%r

ower Yestin fact ~can be e
incnedbalb&uppWE|hotylﬁmﬂﬂuﬂatbonm@aeealabaﬂe)sombhnaa

sui tabl e ene forpul ati 8n ically-transder nal
monBHE RS Chay PRI OERoGechD. | GOBT] Fat Fopriedh corcarvl

alcdBBhi catbergidbhecphan meeHtitaklcepRoshli aascry be
formulated Iin a suitable ointnent containing the

[0084i ve Eeomporbdihaduipended sPedPSSsIM@eGUtacadne or
com?ﬁ%%t&%&r'%T?-bga?ﬁkﬁﬁiaEgd nghﬁ%&o g@%@bghr hggOngln

€ Cco i'sinvention inclu
1s026nY\0, 2@@7bﬂ$ﬁ%ﬁédpﬁféb$2@O§bQ28b74oﬁ I@Ebéérably, as
m neral .oil, %gid Eetr m_ white_ petrol atum,

solpFspPFend @Fﬁ&& o éPﬁ Fénétexﬁ&l 8?9&P8py@éﬁ?er

W1ta0699quth%m%l%Ibyegarwaﬁl%@dSW@hebs pANe1 Bakiovie i
the pharmaceutical conpositions can be fornulated in

chlgridet abPd tegniegAvedyver Eam ophtdicdiig wses, ashieve
pha%ﬁngﬂ%EE§1§gﬁﬁ@%@?@18@abhe§°£%e%&f%d£§%e%Tbﬁpa% ointment

rmaceu accep carriers
suchaasl©é$rdl®¢hmde but are not I|n1ted to, mnera

tooRsh, S°hBl e RIOELeaLa! o polxsarbate 5O, cobil s cn
mayP8AZ¥ Rl %%HBE;%Q@r@@I%& nasal aerosol or inhalation.
Such compositions are prepared according to technigues
well-known in the art of pharmaceutical formulation and may
be prepared as solutions in sgaline, employing benzyl alcohol
or other suitable preservatives, absorption promoters to
enhance biocavailability, fluorocarbons, and/or other
conventional solubilizing or dispersing agents.

[0086] The above-described compounds and composgitions are
particularly useful in therapeutic applications relating to
an IL-1 mediated disease, an apoptosis mediated disease, an
inflammatory disease, an autoimmune disease, a destructive
bone disorder, a proliferative disorder, an infectious
disease (e.g., bacterial infections, preferably, eye
infections), a degenerative disease, a disease associated

with cell death, an excess dietary alcohol intake disease, a
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[ 0084] For ophthal m c use, the pharnmaceuti cal
conpositions may be fornul ated as m croni zed
waaEpen®Bons in  isotonic, pH adjusted steril ePCHUSIVE6/028174
. or, preferably, as solutions j.n isotonic, pH . adjusted
Vlrgéemeﬁéa%a%\b%,sea%erfe%w éiiﬁ% Srut weitis,
inEAERRVEN YR SUCHh ias DeraHrlhemumi Chideatitis,
Al ternatively, for ophthal mc uses, the
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benzyl al cohol or other suitablé preservatives,

chrawdor gataivephspsttertst 0 myearstrdraed sbi @avaaiisabidnflammatory
fl-ugr.ocar bon nd/ or..qt her. conventi.onal_.sol.ubili zi ng
bow(? rl |l%’ r?%rsls%’ng%ré%léq hts dﬁs(?@@ﬁ Y& Tabove: dés i ted
dereenpairgs saatrEorpodafons sar dopardiigad as | yoregef ul in
t herapeutic applications relating to _an IL-i medjated
ErEfSRd AL, TAN SSoptosiY FRRPRCEF A ise & ST purn injury,

os U ATRION V| AIRERSH AN JYHERING H.5RASE, a
destructive bone disorder, a proliferative disorder,

my sgip dvisiod @tsitaus sditsane ( evvg.tiddac e laima 1felstiash hone
. pr ably, eye .nfections), a.degeperat.ve di.sease
dlsg)rge?éa% éc\(1 ézsesgn e Mt ﬁe}:’le %mldaéaﬁw,roaJ"ln:Lce>](m eeslsOgerldus
leukettiar,y madteghelt i hekermdimseas@pasi2e \Wa 2 ,0kb8Fiple
PCT/ US2006/ 028174 viral nedi ated di sease, retinal
my & o8By d SYSTORRRAGT S SRt | afRsisy SR Omtqek, burns,

ShiQRi18QAKINT i $he RANCTL A IddSe, AHMB AW tgigegse,
respiratory distress syndrone, gl onerulonephritis,
Hunthewvretrdisd dirtduda i Kermyesher cisgase, aynidre mibtsssuss,
cars Ir%rloderC ¥ .chr oniigLet hyr oi dei,t iusf Grave's Og.i ease ia

aut o mmie-gast 1 i s, RiYab %€ AUt oi T RAfeia,
acARE N HHRT M e WilRPeY ,a mtduoriocly tiopR¥ds ion,

chroni c active hepatitis, myasthenia gravis,
coqqﬁqq%ﬁﬁﬁQﬂ%Ft failure, atherosclerosis, coronary artery
bypass graft, spinal muscular atrophy, amyotrophic lateral
sclerosis, multiple sclerosis, HIV-related encephalitis,
aging, alopecia, neurological damage due to stroke,
ulcerative colitis, traumatic brain injury, spinal cord
injury, hepatitis-B, hepatitis-C, hepatitis-G, yellow fever,
dengue fever, Japanese encephalitis, various forms of liver
disease, renal disease, polycystic kidney disease, H.
pylori-associated gastric and duodenal ulcer disease, HIV
infection, tuberculosis, meningitis, toxic epidermal
necrolysis, pemphigus, and autoinflammatory diseases
(sometimes referred to as autoinflammatory fever syndromes)

and related syndromes such as Muckle-Wells Syndrome (MWS),

Familial Cold Urticaria (FCU), Familial Mediterranean Fever
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bowel disease, Crohn's di sease, psoriasis, atopic
dermatitis, scarring, graft vs. host disease, organ

Wo e@n®pioant rejection, organ apoptosis after bRETIUS2006/028174
i nju ost eogor 0si.s, | euken as gnd rel at ed

(FIg)) soFg"éPE}ic FPEPBET <G Nstreologrgrint tameo s and
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| 'eukem a; chronic nmyel ogenous I eukem a, netastatic
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di sease, cerebral ischem a, epilepsy, seizures,
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art'@f%ggoscg% RE@LGLI O”y e CORIRIHALE RRRIdorfRIdiWi®ns are

erosis, coronary artery bypass graft, spinal

alsPUSSkifan &bfcoaléxcxearm@igr QiTFc dratienely psobacesbs, The
mul tiple sclerosis, H V-related encephalitis, aging,
comRoypEsi andn é’ﬁPF’@IO@@té@lnSdé‘r?@géﬂ@t?e USE Ll gie immunotherapy

as %!% LRbLVe ealifdg, . T raung %ﬁﬁ.Qk@dﬁdéﬂéﬂ&bdfﬂﬁéﬁﬂtreatlng
injury, epatltlsB epatitis-C, hepatitis-G

a d,wlelaxsw ﬁemémdesdémweamewe rthel amazrmé:yem?e@aim taase,
various,.forns dd di seasg r enal tab ease, 3
CULIOSy &y STHEE3RTE dn&lfl eea%lélg & lﬁ’ﬁac?rl Fassoct ated™ et
cor@asfir.i ¢ and duodenal ul cer disease, HV infection,
t ubercul osi s, nenin |t|s t oxi c epldernal necroly3|s
[008ddphi gTdie SREOY iFlons @Y Eefiiesed in

me tHfeY efggc S %%x%litn%l eliLZi;Emt NedE VR Y ALAIES) pbdheful

rel at syndrones suc I e-Wells Syndrone (MAB),
forFagneIsea’rm@gl eridatniscameer {ik@)ar IFarmtdsd ivBdintded divean
tragan Fev @107/ 1593 PCT/ US2006/ 028174 (FMF),
’I a dgi‘cal Cutaneous and

[oo%rs]l cul @Icc%)ﬂ:ﬁﬂiﬁ'@m:c( GANADr amdodimddaonaiied ERgsdsitions
Miul tisystem Inflammatory Di sease (NOM D),
of TFERI Ryssdiisre aperigdier mw (armﬂ@ hrrapeutic

ol P10 B O SRS AT, W agence
1nd]ruem I fogptc @iy ineeit 1 1oinsl. 3% 0 at g amlddil ydororeggnts such as
tissue plasminogen activator and streptokinase. When an
additional agent is used, the additional 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.

[0089] The amoupt of compound present in the compositions
of this invention 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 art.

[0090] Dosage levels of between about 0.01 and about 50
or about 100 mg/kg body weight per day, preferably between
0.5 and about 75 mg/kg body weight per day and most
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artery bypass grafts. The conpounds and conpositions
are also useful for decreasing |G F or IFN-'y
w@e@docoson. The conpounds and conpositions aP@nHSxmwmmrm
useful . in immunot herapy as cancer treatnent.
preéﬁéﬁblbeb‘am%?%t%%athit afliiea{%PHﬁ Sg 8¥ s8gseti Al E‘géEG
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usefuobt Lol a O08TheTARY conpounds and conposi tions may
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preserving org

inveatl baUkaLl ybthaaRihnteaded ﬁf@bmt CY-YeE:T51 anto abohltosd times
products. L0088 Accordi ng to anot her enbadi nent, the
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asn.nogen actliatgr and st r ept oki
Fs

thea&&FFFSﬁaWagﬁgﬁ? Qs BACPKE S ﬁbﬁgﬁoga ﬁt%ﬁgm patl

vargdakpestiehgdupbhheheafiod tsepadice d@ﬁaghef@h&tdhu6$r mode
part of a single dosage formw th the cqnpounds

of agmpBIFtIraRdont Ahit¥PLAPENPTGREIPEOSY] Wite 5&61&??1230#1”01“
aboG@MBauRd BLesentskn JLhe L0 ﬁ?kﬁﬁﬁpiw/%f thigseferably,

invention shoul d be sufficie to cause a detectable
sucﬁepme@aeatmonhecsetenmtir@mlEﬁemdl§@&s@00ﬁhqmtc@§ﬁa§@tlve
- act|V|ty and/or cell apoptosis, as neasured by any of
omprindsssays known in the art. [0090] Dosage | evel s of

[oobaetweenyakouthe. ebmpod ialoms 2F torisabeentQ@dmy/duprise a
body wei ght per day, preferably between 0.5 and about
compE nggiRg BEdy \%@m@ﬁpnée & idn d YSEt s Wpd one or more

59 0Q fer e
e
compeundayndf thiee ad@mm@naig regchiren tsheonpo dned rares ends eftul

doslggﬁg rmn ther a%v% OgjéJbo-{YtpllcOa%! Ityo’ a%o%%m%%@od, %rnd more
preferably between about 10% to about 80% of the dosage
normally administered in a monotherapy regime.

[0093] Upon improvemént of a patient's condition, a
maintenance dose of a compound, composition or combination
of this invention may be administered, if necessary.
Subsequently, the dosage or frequency of administration, or
both, may be reduced, as a function of the symptoms, to a
level at which the improved condition is retained when the
symptoms have been alleviated to the desired level,
treatment should cease. Patients may, however, require
intermittent treatment on a long-term basis upon any
recurrence of disease symptoms.

[0094] As the skilled practitioner will appreciate, lower
or higher doses than those recited above may be required.

It should be understood that a specific dosage and treatment
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invention will be adm nistered fromabout 1 to about 5
times per day or alternatively, as a continuous
w0 nfoamiel Such adm nistration can be used asP@I/US2006/028174
chronic or acute therapy. The anmount of active
regipgreditent eiaPaikhy ChéagompitAed WA 1 frpcrdr vpen a
r ial od d I r :
B e R T
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the conpositions of this invention conprise a
disgafbin nzﬁoﬁa&leﬁtcénﬁéﬁﬁéséftlpﬁi 0 phentiieraged bsdaagor
[ n peut | nts
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atient’'s condition, a maintenance dose of a
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ti@n ed,  1f sar
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admPak kel sRati ebbavkkle deReRE %%Qﬁlath%abkﬁki oL spase

factors, including the activity of the specific

inhibitor or agent may be administered prior to, at the same
“time as, or following administration of a pharmaceutically
acceptable composition comprising a compound of this
invention.

[0096] The compounds of thisg invention may also be
incorporated into compositions for coating implantable
medical devices, such as prostheses, artificial valves,
vascular grafts, stents and catheters. Accoxrdingly, the
present invention, in another aspect, includes a composition
for coating an implantable device comprising a compound of
the present invention and a carrier suitable for coating

said implantable device. In still another aspect, the

present invention includes an implantable device coated with
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conmpound enpl oyed, the age, body wei ght, genera
health, sex, diet, tine of adm nistration, rate of
we@reiioen, drug conbination, the severity anPCT/US208€028174
of the partlcular di sease, t he patient's di sposition
a CPPPPRbtHPReSSEPBAFHEY t"‘r@ﬁ’f“@@ungant k&S BAGRERTt dRVEeRLion
andtéeﬁékggeghgﬁh%hﬁme the c@ggﬁﬂ% leacﬁhﬁgahﬂgb§@|@@%§ce
depend upon the particular conmpound
009%1 her thopspeut hepagenef Fhepiggentioni nelhges to
. . C osi tion. 10095 refe re enbodi nent
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comggpgdpati EREMELaoRpaEnd SPmQOﬁHEFﬁ’ﬁcéf?F‘P%FP?g said

comgﬁgﬁgtab&ﬁec S“%ﬁgﬂo g%&ﬁ'ggﬁ ﬂ%oveaslﬂsebhg%reln,

i ment e pati i's also adm nistere
incandeherw1themapéumu¢aagent celdaspdserieshioli extraicts
th naé be_ del i vered geg mnth e conpound f this

SFRYERt PERPER L ?Fﬁ&F 31P§ r@F‘ a8 i Cep&iat e

ext@asage ther@orWend adaoai, stsaua@aas ud igeparaice sjosagen,
form the ot her caspase inhibitor or agent nay be
teaggni ArsPERed podyr flyidgt orhex&&as tst ithereet -or

[oobgh! ow &ghq%mtql oSl b2t LaRAEe2 sRRANTRGEUH Galdi¥%1 ogical
accCept abl e conposition conprising a conpound of this
sampmeensluﬁefp00§©k 5haa¢aemgumdspmkpdﬂe§ t@ménbm@nkmwwn to

om0 51 150100 819 1oL COmost Lons, Lor c0nl] 101,

butaaﬁ_»kef neitall ivaloess to, V%&%@ldaﬁ:r@mffﬁl%lo‘ﬂ e rgaand

cat heters. Accordlngly, the present invention, in
tragfolRatagdpsct Piolobiged sresipssi (teFador achiring ogical
asskBl antabl e device conprising a conpound of the

present invention and a carrier suitable for coating
[009a8i1d | nﬁmtcajnlmw@si o misstﬂﬂwermimrhareasxmﬂql time

e i nvention includes Iantable devi
netRgaEod i 1 CEEVBTS0GT G Eo0 FE B RO AR FEEAFS for an

org%?x”ﬁci\t%t!nts']_dl%rﬁplmr | £ 1R LORRAY G 1o d %cﬁf&&&,@u Similar
I nventi on
uses for caspase inhibitors have been reported [Schierle et

al., Nature Medicine, 5, 97 (1999)]1. The method involves

treating the cells or tissue to be preserved with a solution
comprising the caspase inhibitor. The amount of caspase
inhibitor needed will depend on the effectiveness of the
inhibitor for the given cell type and the length of time
required to preserve the cells from apoptotic cell death.
[0100] Without being bound by theory, applicants' cyclic
acetal compounds are believed to be prodrugs. That is, the
furo[3,2-dloxazolin-5-one is cleaved in vivo or under
appropriate conditions (e.g., in plasma) to provide an
aspartic acid derivative that is an active compound.

[0101] In order that this invention be more fully

understood, the following preparative and testing examples

32



and a carrier suitable for coating said inplantable
devi ce. 0097] Another aspect of the invention rel ates
W@ 2007/0m98bi t i ng caspase activity in a biol ogi cCBET/US2006/028174
sanpl e, which nethod conprises contacting said
arepsef ofPERR - safprPECWRKATRLSE ofBBURET oF RPoPREPISE 8F a

illﬁ%EPgéiého?nggngpﬁfEgg ﬁétdaoCBEpeeﬂgtrEEa L&rMimiting
Iological sanple", as used herein, 1ncludes,
thewstbpat ofi theatthuventdehl inubhyresyoer extracts
t hereof; biopsied material obtained froma mammal or
extracts thereof; and blood, saliva, urine, feces,
senen, tears, or otherzhagyldluids or extracts
thereof. [0098] | nhibition of caspase activity in a
(S) bferbagredb-9sgapbexvdigsaril fod3a-fakreryestygurposes
hat -ar f oSk Ln-the.ant. e
3a, 5 %SS%hESEFq%g{ged%%i fare il i PrarBiieyiilo 5%%?1?,1 propyl
estbloqd-tiy ansf usi on, organ transpl antati on, biol ogica

speci men storage, and bjological assays. [0099] The
conpounds of this inveh%?%ﬁgéﬁﬁ;useful in methods for

[01d$1ESer VirDg £§8lL%a 34k %ah%hp% 3@9@% fo5. a8y RRGRN 2.0

transpl ant or for preserving blood products. Simlar
Eq.Usesasf addedspasa isalivhiioar ® fhd$é -beebarzejertedarboxylic

[Schierle et al., Nature Medicine, 5, 97 _(1999)]. .The
aciffelnddFAY _O&%@ethiféar@rﬁgutoﬁé"géﬁ?"QFOHYQ-&?&?}%]%&K 2
metﬁwsg_%%@wetsf&e% s@lowt i) 0comPr &olg tihe GrRpase

inhibitor. The anount of caspase _inhibitor needed
anhgidirbuge féivd lowr omies heffee d2i wenedadelr phalbnqeas edmosphere

e BILICR B AR, 200 e TOELOf (4o B S

© d11u@EA0}wiWh ey dheiurg detniddonettheorey , (1dppli)camtd tris- (2~

emi 4okt St SRS b U "R, 0.0

Eq.Yl WR Ok dRIEan ARMOd RIS FORA IS ARl For I further
plasma) to provide an aspartic acid derivative that

ong hoar .adtHey & sumpowrsl rrPrEr bvh forlderatiingt amngd sche

MRETIe A S R

‘ dichloromethane and petroleum ether to give the title

compound as a white solid (170 mg, 73%); H NMR (700 MHz,

CDClz) 6 1.16-1.27 (6H, m), 2.79-2.55 (1H, m), 2.90 (1H,

ad), 3.07 (1H, dd4), 7.67-7.92 (3H, m), 5.61 (1H, 4d), 7.72

(1H, t), 7.52 (1H, t), 8.02 (1H, d), 8.37 (1lH, d); M+H

725.5.

Example 2
3a-Fluoromethyl-2-naphthalen-1-yl-6, 6a-dihydro-3aH-furol3, 2-
d]oxazol-5-one (I-2)

[0103] Prepared from 5-fluoro-3-[(naphthalene-1-
carbonyl) -~amino] -7-oxo-pentanoic acid according to Method A
(270 mg, 93%); White solid; 'H NMR (700 MHz, CDCl;) & 3.10
(12, d4), 3.20 (1H, 4d), 7.85 (1H, dd), 7.97 (1H, dd), 5.18
(15, 4), 7.53-7.60 (2H, m), 7.67 (1H, t), 7.93 (1H, d), 8.06
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WO 2007/ 015931 PCT/ US2006/ 028174 are set forth. These
exanpl es are for the purpose of illustration only and

wae@7n00193t 0 be construed as limting the scopeCDUS100€028174
i nvention in any

way. ExarTIe 1 13
(1H( SY) Caf bhZzof ¥H0-@hr b3x}¥i €18cid@ 7 ~C NMR (101 MHz, CDCls,

- (3a-fl uoropethyl - 55 oxos
Pro%%{g STRCeup %?fa@yédsr P %, AU S22 2. 575 : % k36 -
126 Ps opybg . estero (b; 1130y hod3A 3[ 0192] o Trisuor oagst e *°r
anhydride (128L, 0.907 mol, 2.0 Eg.) was added to a
NMR s 03 U6 i iz of CPS).» ¢ artheizol edamrlmXy|d c-23cid M+H 286.7.
1- (1- car boxynet hyl - 3-f | uor o- 2- oxo- pr opyl car banoyl ) - 2-
met hyl - propyl ester (200 ng, 0.752 nmmol, 1.0 Eq.) in
anhydrous di chl or onet hang21 4113 under a nitrogen

at nosphere at anbi ent Tenperature. After one hour,
(S, 8h8) réachiononds { 1dilPuped-dpt h2adhydPofigtratluoro-

. hape- (400l I-S- €23 1 BO | nhHN -
oneflb A8 OTE] 305 0GTLL 58005y £, moeh LA
propdiled2 Hatlsbheineadhi-drowas (3tBired for a further one

hciur. The resin was renmoved by fi I%{Lati on and the
[0164] ¢ r at B EBAEEAt F2PEd (PA-Vaddo (AntPEPFOOralER W h
iso&hﬁﬂbi’ﬁﬁﬂﬁq}@ﬂebﬁﬂQrQ@Bﬁx@hgTWeEQSLSLQZQBV% Jehe title
conpound as" a white Solid (170 ng, 73%; 1A 'NWVR (700
tetihlf luoCDEDBENSXY) toehtaniol 6Hachy, agcpgdings tel Metipd A

a2 G e R 8Choplaf, 190 (38l o
1588, 3750%H, 1dps5; WeEI3,72595. sEvaeple 2H NMR (700 MHz,

3a- Fl uor onet hyl - 2- napht hal en- 1 -yl - 6, 6a- di hydr o- 3aH- f ur
CDCd} B, -0 HDxEddl -5 onk- §9=2)0F 00B] ™o epare-2rdn (1H, m),

-f L yoras 3-L(nap I -1 <
2‘9gar(g hy 9-’ah‘i'ﬁg] ?g‘ﬁgx%?@éngaégi 2géi gd&écgr'gigng(ltHd ar
5.9olethod A1n(240,m8,. 683%1H, Wit €.80kied 891H1MYR()707Q 01-

MHz, CDC13) S 3.10 (1H, d), 3.20 (1H, d%), 7.85 (1H,
7.08d)( 1H7. oy (TH78dd)LH.5 18 (PR (dfl, #B3-B-6G (FH: Ard D)
1%2%@83 5f61 Mﬁz, %I%%nggko%%h—%E%%upled) 6 9.3, 23.6, 33.6,
51.8, 67.7, 72.0, 100.0 (t), 105.7, 111.7, 126.0, 126.7,
126.8, 127.0, 132.28, 132.7, 139.5 (dd), 175.3 (dd), 160.2,
163.9, 171.1; F NMR (376 MHz, CDCl;, proton-decoupled) §
-170.21 (q), -170.37 (g), -158.10 (q), -158.60 (q); M+H

525.2, M-H 523.2.

Example 4
(8,5,8)-(2-0xo-1-{1-[5-0ox0-3a-(2,3,5, 6-tetrafluoro-
phenoxymethyl)—3a,5,6,6a—tetrahyaro—furo[3,2—d]oxazol—2—yl]—
propyl}-1,2-dihydro-pyridin-3-yl)-carbamic acid methyl ester
(I-4)

[0105] Prepared from (S,S)-3-[2-(3-methoxycarbonylamino-
2-ox0-2H-pyridin-1-y1) -butyrylamino] -7-oxo-5-(2,3,5,6-

tetrafluoro-phenoxy) -pentanoic acid according to Method A
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33 WD 2007/015931 PCT/ US2006/ 028174 (1H, d) , 8.17
(1H, d) , 9.17 (1H d) ; 13C NWR (101 MHz, CDC13,
w@e@vomdecoupl ed) 8 35.7, 69.9, 80.7, 82.2, 1P61/052006/028174
126.3, 126.9, 128.7, 129.2, 130.7, 131.3, 137.0,
(38mg7. 80%173Whitagrol NIR (B76shiked) CHBE3, p78bonl677, 1603,

1518 RYRY POl rEesRy P BC 1 or SRR Botume , RS
5. ophenoxy et hyl) - 3A, 2, @36@1ﬁetﬁﬁhy@r@2iyr@ﬁ3<2Hd]ﬁxazgl90

2-yl]- propyl}-2Hisoquinolin-lI-one (1-3) [0104]
1HPré§area 170&1%8)d@)[23($0CNBHFOSD 0%052FH2H dd), 7.97

136, SQGLL BOY b Zey1 1 putyi vl @m0l 1 - o g Se(2336508 (211, m,

UofF o- p enoxy) ht andi c "aci d

7.70ethad Brd(d22 ag0263?m Vbt @) sofcdimMRR(Gsal MH)Y , 17961,
1659, 1616, 1586, 1509, 1785, 1093, 939, 827 cm:; 1H
ProfmR-fzoouned) &Itﬁsj 827 98 %%FV t§2 &,95723056§1ﬂ,

73. 938108 Tany 10737 1122, 2180, Mhegdr e aet i Wb

157(%H, 1dY. 76 872 62 89 F1 R ( 37B.®mz‘7dﬁ&1@1Hpr6konl.78
(1H, d), 7.62 (1H, dd), 8.72 (1H, brd d); 13C NWR
deCQmpleﬁ$t5 fIiﬁ395pt@ion @é%(3§up&hﬂ$2659737 28-1%,512.3

33.6, 51.8, 67.7, 72.0, 100.0 (t), 105.7, 111.7,
126.0, 126.7, 126. 8, 127.0, 132.28, 132. 7, 139. 5
(dd) 175 3 (dd), 160. Exarf®Be % 171.1; 19F NWR (376

t d
(S, Fuf) -1 88 §9r53$3@y1§§3§a§a3}w"w¢ﬁ~[ézsxg)3@rﬂ25§3526—

tet%%'ﬂlb@oéf henoxymeth: -3a,5,6,6a-tetrahydro-furo[3, 2-
(S 8 0-1-{1 fS oxo- 3a- (2, 3,5, TR L

d]oghenéx?nﬁﬂhybyhsé}508a6amné3réﬁyaﬂo furo[ 3, 2-d] oxazol -

I 1}-1.2-d b d
o1qgl vy BEPBE-LAIERPN G¥o5] B epaldd Froh Parvl
O S S R G B A CA "

tetraflapkgop eaﬁémbxpﬁnﬁénpaﬁoa§l§ca&cggé@p@’ﬁ@ etho:
(15%E5N0858) $4ynite solid; IR (solid) 1808, 1675, 1518,
1793, 1779, 1100, 971, 760 cm™; 'H NMR (700 MHz, CDCls) &
1.77 (9H, s), 1.58 (3H, d), 2.90 (1H, brd dd), 3.12-3.19
(1H, m), 7.58-7.69 (2H, m), 7.80-7.86 (1H, m), 7.98 (1H, t),
6.87-6.93 (1H, m), 7.20 (1H, t), 7.28-7.32 (1H, m), 7.75
(1H, d), 8.03 (1H, d), 8.06 (1H, brd s), 9.57 (1H, brd d);
3¢ NMR (101 MHz, CDCl;, proton-decoupled) § 18.6, 18.7,
31.0, 37.7, 37.8, 77.7, 77.5, 68.3, 68.5, 73.2, 73.7, 101.3,
101.6, 113.1, 127.3, 126.5, 127.1, 127.7, 137.7, 160.3; *°
NMR (376 MHz, CDCli, proton-decoupled) 6. -138.90 (dg), -
157.22 (dg); M+H 552.5, M-H 550.7.
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WD 2007/ 015931 PCT/ US2006/ 028174 (38ny, 80%; Wite

solid; IR (solid) 1803, 1726, 1677, 1603, 1516, 1790,
wa209/01801, 937 cm1; 1H NVR (700 MHz, CDC13)PGT/0SD6/028174

(3H, t), 1.97-2.03 (1H, m %% 2.03 (1H, m, 2.90

(1H, dd), 3.17 (1H, dd), éiééiﬁ-H s), 7.59 (2H, dd),

7.97 (1H d), 5.79-5.82 '(1H, m, 6.31 (1H t),

6.83-6.91 (2H, m), 7.79 (1H brd s), 8.02 (1H brd
We gjaim3c NMR (101 MHz, CDC13, proton-decoupl ed)

1. 8A19°%8935?99£2¥8¥m&§% 57.3, 68.6, 73.3, 101.3

(1)

125.7, 129.9, 157.7, 157.5,

167.7, 172.2; 19F NWR (376 VHz, OCDC13, proton-

decoupled) 5, -138.95 (q) ,
MH 512.3 Exanple 5 (S, S,
S)-N-(2-tert-Butyl - phenyl
tetrafl uoro- phenoxynet h

, 2- d] oxazol - 2-yl]-ethyl
Prepared from (S, 9S)

7.33 (a); Mz 517.7,

-[ 5-oxo0-3a-(2, 3,5, 6-
~5R$, 6a-tetrahydro-furo[ 3
=pxal am de (1-5) [0106]

[ (2-tert-Butyl-

phenyl am nooxal yl ) - am'%%] pr opi onyl am no} - 7- oxo-5-(2, 3

, 5, 6- tetrafl uoro-phenoxy)-pentanoic acid according to

Method A (159ng, 65%: White solid: IR (solid) 1808,
whexexs 1518, 1793, 1779, 1100, 971, 760 cm'; 'H NVR

< {0 1 (PGl Bl ity Yo W ho BP0

7 8QHA0BG( Qﬁﬂz,n@r 7c98al kil —R)-R6. 87- 6. 93 (1H, n)

g2 4220 (1H 1), 28-7.32 (1H,. m, 7.75 (1H, d),
¥4 %-PagPoe P(zrﬁzrb% By moiety (afy app@segse EIB@WL
ié.OJoM'E_,N}g:DCL?I\qR‘lQr ot -d%crou@ b)2:;18. 6, 18.7,
31.0, 37.7, 37.8, 77. 7 775, 6 3 68.5, 73.2, 73.7,

R 191C3;, alGDhetitl3Ch 10127y B, 1260 Snperiddrdd HeFedocyclyl,
13 160, 3:1-9
pr%t gR s8BthFed eEerfééng %?c%(i%l?l%a?ﬁﬁ) M+H

552.(8; MKy 5POCH 1038, WO 2007 (A1BIBI- PCTI (520066048174
CLAII\/S W claim 1. A conpound of formula I:

heteroaryl), -(Ci-galkyl)-(5-10 membered heterocyclyl),
or -(Ci-galkyl)-Cs.igcycloaliphatic; wherein said R*

group is optionally substituted with 0-5 J and 0-2 J?%;

or two R? groups, together with the atom to which they are

attached, form a 3-8 membered monocyclic or 8-12
membered bicyclic ring optionally substituted with 0-5
J and 0-2 J%;

halogen, -OR’, -NO;, -CN, -CF;, -OCFs3;, -R’, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R’),, -SR’,
-SOR’, -SO2R’, =-SO2N(R’),, -SO3R’, -C(O)R’, -C(O)C(O)R',
~C(0)C(0)OR’, -C(O)C(O)N(R')z, -C(O)CHC(O)R’, ~C(S)R’,
-C(S)OR’, -C(O)OR’, -OC(O)R’, -C(O)N(R'),,
—OC(O)N(R")2, -C(S)N(R’)2, -(CHz)0-2NHC(O)R’,
-N(R’)N(R’)COR’, -N(R’')N(R’')C(O)OR’,
-N(R’)N(R’)CON(R")2, -N(R’)SOR’, -N(R’')SO,N(R’),,
-N(R")C(O)OR’, -N(R')C(O)R’, -N(R')C(S)R’,
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O ONRL R2 wherein Rl is H, R4, haloal kyl, CHN2,
CH2Cl, CH2F, -CH2OPO(R4)2, -CH20PO (OR4) 2, or
w0 @07mm9kyl -R3-R4 ; R2 is a P4-P3-P2, P3 P2, 0PCT/P§2006/028174

MRk e B §RP SR e P L% v P 1 0° i Nicorss 10

ar yiv,(of 3@ enber edc ef@r 9&M& YL, -813PyBAbEEed
heter oar I C3 10cyclnoal [ gﬁ%t [ 22} (7((3 Q%E?k F

_ C5CIEHPR ) R, [COPER) KPRY ) 2. (5P10) fBMbser ek ( )(OR )2, or
het grggrgﬁl))o Cl 6al kyl)-(5-10 nenbered
het er ocycl yI fi or - (Cl_6al kyl) -C3_10cycloali phati c;
J2 JM:}eq:]ERn s:aNdOIR4 gE@Upotrs=®ptional |y substituted with
nd O- or two R4 g{roups toget her with the

R’ é?oﬁlt 1WA © I?l'l‘f%*i/l%'r Co-at PEEed D O AEEPSr8Inenber ed

MORAGERELLG L, 18- %210”&%%%%%@6%%%&1”9 optional Iy
substltuted with 0-5 and 0-2 J2; J is hal ogen,

1ocm0almhatm81~ (@E@lkyk) CéL,w.@eryl - (Ci-ealkyl) -

égyll%n%%?%é¥e B%hg%&y ?f@?dl 3§R,6a'i'§< O) |5| §|8' hmembered
C(l@)E@@f@):Rc;Lyl% O 6 Ct- OrORa 1 1oy T) OFCL M R 211 pka t O

eac CFO) &ERayéepen%%iLN( Qn)izopz:éeg)’:\&@.pg ngstltu(txe:(d %v:.th 0-5
(%@hﬁréﬂ@@éobﬁ H, Ck:(ggl){?ﬁ. ):ggR halo%en) N0z, GGFa, CN,
ngl s@iﬁ& 6C§Lk1x|1 R NHSO?_IN QJR'af)l]ZY'l N R JTYOR

pﬁ% LSHAT o LRI b 80,0 20N i

C wSrhNa( R'et%rélat%i(hlo)é%tgadcmbrcn, (O hlg(?'q;hﬁR'S" W%%Eﬁ‘(e))ln
N R , -
(%‘af'\ﬁ'3 S 6?1%%’5} tr YnéubSPlHﬁe(ﬂm) 2, or -P (0) (H

unlé&OR bthermuse indicated, any group with suitable valence

is optionally substituted with 0-5 J and 0-2 J2.

2. The compound of claim 1 wherein the P;~P3-P,, P3-P,, or P,
moiety of a caspase inhibitor is an optionally substituted
group selected from Cg.i9 aryl, 5-10 membered heteroaryl; or

one of the following scaffolds:

AR AAS RS X—, R°
% P4 N2 )
Y N p4 N ‘%_L
AA2 H 5 N
H O AA2
a b c
N\ 6
o2 N 0 y (0 R
PL”)\W W) P4 N pi-N” Ny N AN
O ww N H I
H 0 W O ww
a e £
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J2 is =NR, =N(OR), =0, or =S R is H Cl1_12
aliphatic, C6_10 aryl, 5-10 nenbered heterocyclyl,

we200/0nwaber ed heteroaryl, C3 _10cycl oal i phat i BCT/US2006/028174
(Cl63 -C6_10aryl, - (Cl_6alkyl) - (5-10 nenbered
he s (Cl_6al kyI )x2(5- 10 nenbered

\ ; , or - (Cl/palkyl) -C3 _10cycl
each R '\s j/ndependent }y an‘od ptional |y ,subpti
with ¢ 0 currences f Hy 6al kyl , TCR@;
NG, & , o fex(Balkyl) , NH2, HN (£1_6a
, NNC1 GaT‘k/ ) 2 Cﬁ:O)QI—B'W or Cl _6al kyl optionally
interru‘ated 1 time with a heteroatom sel ected fromaOo,
N, gnd S, wherein eachyCl_6al kyl is unsubstituted;

unl ess otherw se indicated, any group with suitable

valence is-optionally substituted with 0-5 J and 0-2
J2. 2. The corrpound of claim1 wherein the P4-P3- P2

P3- P2, or noi ety of a caspase inhibitor

op1P|4\onaI st i tutedp4 grqup Nsel ect ed fpom

aryl H ered het i one o’r‘N h

foll ow s oI ds: AA3 H 3 X- /| R5 zAA2

PAN~z+z Na HN OAA2 HO P N O AA2 abcA2A2
n(H3Q)' J~J (CH2)n X 02¢) I -N R6 P4 H N, Pa N p4_N N
AA2” O N~yy HI d e f 7 WO 2007/ 015931

PCT/ US2006/ 028174 R5 A2 ' (CH2)n

R5

RS R® =X v R®
e { R6 Ny ) AA3 I:\l:<
I CHZ) P\N N

Z N J“J\, P4\ N n H \(
L. N o ~
R H O s

m n o
8
R Yﬁ O R10

D
Re N _% NA %
O AA2 AZ AA?
b Lo} r
RS
N RY R?
A / \ i U A
@»X—N 7/2‘)\0/N % N D
R 6
/\,B Yy s R
O AA o]
s t u
xg,x /) R,
c| A_O__NA R NSO
Cim“ - T “ET
R13 s} e AA2
O win
v w x
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NPANNA4 HPNp4- N(r) HOHShi W7/ R6 4 (CH2

yn 41 "1 PHN ~S PENH N~ PAN Nomz. NJ Ol 0 H O AA2
w(@ 2007015931 R5 R6 R R6 \ R6 n AA3 N=( P4 X P4P¢\T/@B®p61028174
H RAHOO mnO RBY\ RoB \eNR

AA2 A2 AA2 quP3R6~ ~// NR

R

X-NeRVMeil \ 5R6 0 AA2 0 st X2 RT C N, qzj\)%
30 A2 A2 O

WOy I *r

AAZ? AA2
h' z aa
5
X—\ 0
R‘IS H
4 N \N NYLLLL
H 9 O AA
bb cc da

O R17 R18

H
N
R14— (CR7R'®);” \(U\Nxﬁ‘: Ar-X-(CHo)z fll 23

58 DR

R

R16 R10

££ gg

wherein

n is 0-3;

each P’ and P* is independently -(T)p-R

T is -CO-, -C(0)0-, -C(0)C(0)-, -C(0)C(0)0O-, C(O)NR’-,
C(O)NR'NR’-, -C(0)C(O)NR’-, -SO,NR’- , or -S0,-;

p is 0 or 1;

R is H, Cj.ip aliphatic, Cs.i0 aryl, 5-10 membered
heterocyclyl, 5-10 membered heteroaryl,
Cs-ipcycloaliphatic, -(Ci-galkyl)-Cs_jparyl, -(Cisalkyl)-
(5-10 membered heterocaryl), -(Cigalkyl)-(5-10 membered
heterocyclyl), -(Ciealkyl)-benzo(Cz_jpcycloalkyl) or
- (Ci-galkyl) -C3_jpcycloaliphatic;

each AA, AA?, and AA% is independently an amino acid side
chain;

X is -N-, -0-, =-S-, -80-, -S0,-, -CHF-, -CF;-, -C(R'M),-,

-C=0-, or -C=NOR™-;
Xp-X; is -N(R')-C(R'™)-, -C(R™),-C(R™)-, -C(R™),-N-, -N=C-,
-C(R™M)=N-, -C(R")=C-, -C(=0)-N-, or -C(=0)-C(R)-;
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v wx 38 WD 2007/015931 PCT/ US2006/ 028174 ~~& 3 W

Gl 13 AA3 ( AD 11 Yz HNY az~ pAN N1 O AA2 AA2 H O.
W0200‘7701:59a5 P\; RS XRQX 14 0 H HRL: N p4 NeddUBR0bb/028174
2 % OOROAAbbccdd H 0J R17 R18 R16 Rio
AJ(Slc%l)n B2\ | Ria._ CRRTN| / Ar-X-(CH) NRs O
v iBAR oR tk®gg wherein n is 0-3; each P3 and P4 IS

i ndependently -(T)p-R Tis -CO, -C(0)O-, %C» C
Ar {g) optiopgaldy @U@@)u@ute@( Oy NR Fryl @r(gpm

I A R i e S

L ikeR&so o(:gl&i)wR, 5cQR’ rr&rdw?edschﬁﬂera‘@wta )2, or SO,N(R"),
C3:-1 cl oal i phat| (C1-6 - C6_10ar yl -
G* ?Téi & 3 }ndep@nf@%%éﬁé&%@éeﬁaw‘ﬁ or T;

214G @aigﬂbaa bend0 gengergd ohegerocyclyl) , -
(Cl1_6al kyl) -benzo (€3 10cycl oal kyl) or
Ring W contains 0-2 double bonds and is optionally fused to

a saturated or unsaturated 5-7 membered ring containing
0-3 heteroatoms;

Ring A is a 3-8 membered monocyclic, 8-12 membered bicyclic,
or 10-14 membered tricyclic heterocyclyl which is
either saturated or unsaturated and whicﬁ contains 1-6
heteroatoms selected from O, N, and S;

Ring B is a 5-7 membered heterocyclyl containing 1-4
nitrogen atoms;

Ring C is a fused Cs.319 aryl or 5-10 membered heteroaryl
ring;

Ring D is a 3-8 membered monocyclic, 8-12 membered bicyclic,
or 10-14 membered tricyclic heterocyclyl which is
either saturated or umnsaturated and which contains 1-6
heterocatoms selected from O, N, and S;

Ring Z is a 6-membered aryl, 5-7 membered heteroaryl, Ci_y
cycloaliphatic, or 5-7 membered heterocyclyl;

R® is H, halo, CN, Cjppalkyl, NHz, -NH(Ci-1zalkyl),

-NH (Ci-12alkyl),, OH, -0(Cj.i2alkyl), -0-(phenyl), Ci_1iy
haloalkyl, -0(Ci_;phaloalkyl), Ce.iparyl, -(Ci_salkyl)-
Ce-10aryl, -C(O) (Ci-1282lkyl), -C(O)OH, -C(0)0(Ci_izalkyl),
-NHC (0) (Ci-12alkyl), -N(Ci_12alkyl)C(0O) (Ci-122lkyl),
SOoNH;, -S(0)2(Ci-128lkyl), or -S(0)20(Cy12alkyl);

R® is H, R’ or (Ci-12 alkyl)-(C=0)R’;

R’ is H, Ci.1; aliphatic, Ce.10 aryl, 5-10 membered
heterocyclyl, 5-10 membered heterocaryl,
Ci-1ocycloaliphatic, -(Ci.¢alkyl)-Cs-1paryl, - (Ci¢alkyl)-
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- (Cl_6al kyl) -C3_10cycl oaliphatic; each AA, AA2, and
.AA3 is independently an amno acid side chain; Xis
WO bbo7/010¥31 -S-, -SO, -S2-, -CHF-, -CF2-, -C PRILUY2086/028174

(RED o e B eterBadfn b7 Yol G BT e
- hetdAYcFCyly ((=@r b 1kPl) -Kenz0) C3 GdRilga Ty 139 JAD

ZOOZ/ 01 1 _PCT/ US2006/ 028174 A2 is 0, S, or H2; Y i
@%@ Ar3-1eCEhAaInANAF itibst i t ut ed 06_10 aryl

t t
or ?2&%%&@?EEE%£nR%BB%EhE? %gt%7ﬁge”§g§§{C%N %ER@EYEhe&

SN (mthed Gloand3 3 Imrdoqand@ plemlemfbg/lsel %elZed

; | b
WEGHS B0 Tt SPahir S Ponte: b ReBhe bRty 5Lt GoBtrae

a xﬁl&i@&ﬁaigdeﬂth@ﬁsééthﬁ@&’@éid 50:? weshenedtedNgnd which
containjng 0-3 heteroatons; Ring Ais a 3-8 nenbered

nofioeyRite, 080 1heherprt@ns b‘?%]y%‘FF@d fupm19. 19, neRBe’d ed
R® ild ECY®H,C B%tl%g%ﬁ)’ck\wb' Whieh gy, %fyher Saburated or

unsat ur at ed whi ch®contal’ns” 1- het er oat ons
R’ 1§e|}hc@d f hedo@enN, OgRd, SSR'R; ngNB Cs-1225v7, nesrber ed

a 1B ER o o POl B0 Yenmer BACRBT S oaryl i ng:

R0 Rsnglia a$k§13o§>tﬁeﬁ’aeu?d:LﬂE@@QM@H:b@, ﬁchu@er&‘@eQed
bicyclic, or 10-14 nenbered tricyclic heterocyclyl
WHICHET QA t et haplagt e af &el &P Msal¥ir&fed and whi ch

R gﬁat ﬁm%xﬂe Sadipty &%&f&q%qlﬁmﬂf ere%“ﬂmt eand S;

is a 6-nenbered ary 5-7 ms roaryl,
or Ri% andcycﬁ,oaialmmmqget@weﬁwnmermm ek dret erooyclot tHe,

'%aré aé%aéhé%l gl 12al§y4 me$g%regw¥£%glggék glly
containing up to 3 heteroatoms selected from O, N, or
S;

R is H, Cis aliphatic, F,, CN, Ce.ioaryl, or R} is attached
to Ar to form an unsaturated or partially saturated 5-6
membered ring having 0-2 heterocatoms which is fused to
Ar;

R" is R, OR’, or N(R),;

R is R’, NR’, OR’, or 2-t-butylphenyl;

R'® is H, R’, -(Ciealkyl)-NR°R?, -(Ci_salkyl)-OR’

- (C1-6alkyl) -NHCOR’, -(Ci-salkyl)~NC (=NH)NH,,

- (Ci6alkyl) -NHCO;R?, -(Cisalkyl)-SR’, -(Cisalkyl)-OR’,
- (Ci¢alkyl)-cycloalkyl; or two R'® taken together form
a 3-6 membered carbocycle;

RY and R'® are each independently H, Ci_galiphatic, Cs-iaaryl,
or 5-14 membered heteroaryl; or R'7 and R'®, taken
together with the atom(s) to Which they are attached,
form a 3-7 membered heterocyclyl with 1 heteroatom

selected from O, N, or S;
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-NH (d -12al kyl) 2, OH, -0 (Cl_12alkyl) , -0- (phenyl)
, C1 12 haloalkyl, -O (Cl_12hal oalkyl) , C6_10aryl, -
w@ sh7esdkyl ) - C6 10ary| -C (O) (Cl 12al kyl ) PCF/QS100§/028174

e St 08 A g 1 9. en -

(('Eberilﬁaﬁtk%/éd C3 QfCYCEEo(aﬂ)kyZ_O (d - 12a| kyI) R6 is H R7

C k R7;: R7 i.s Cl 12 ali ti
or 1 $60788; 2 €3adred oty Ui AR 3OS 1) s ey
hel:es aarvdche&3_f &Y CH iphatic, - (Cl_6al kyl)
-C6_loaryl, - (CL_6al kyl 40 WD 2007/ 015931

PCT/ US2006/ 028174 (5-10 nenbered heteroaryl),

> S G aRp sl o o0 iy e =

is seﬂiedin@@/cﬁmhl}ph&ﬂ chadroaR&yand dRF,t, akEpCt pgmﬁer AGH,bR?,

the at om( t o whi ch _the re attached form
- ber SR STV 6 CFBORS (R G BaOBPAE |0, CHRE: 187
c, N ®Abgred tricyclic ring which is either sat ur ated or

unsat urated and which contains 0-6 heteroatons
selected from0O, N, and S; R8 is H, CF3, haI ogen,

a
¢ IR Githa il e Olofifind bl il B p P BR P%F wifprein
R' isSs@Eilkemyd frBIIOH ,S Ol kad1kyl optional ly |nterrupt ed
vvlth up to 2 heteroatons selected fromQO, N, or S;
R11 'and R12 are each i ndepersigntly H or Cl1 6 al kyl; or
d R12, taken togeth with the om§>lto whi ch
ar e att ched, form 7 d I
6Pt phalF y  %onfai ni g~op ™D 3 he erQato
fronFO, N, or S; RI3 is HCEl_6 aliphat
C6_10aryl, or R13 is attached to Ar to form an
unsaturated or partially saturated 5-6 nenbered ring

havi ng 0-2 het er oat ons whi cths fus&d to Ar; R4 is

R OR7, or {\I /& R7) 2 A‘&j@
% S I j ke
M© Cl cl

or

{
5. The compound according to any one of claims 1-4, wherein

R! is EKA\F.

6. The compound according to any one of claims 1-4, wherein

F
F

'1&/\ o =

7. The compound according to any one of claims 2-6, wherein
T is -CO- or -S0,-; and
R is H, Ci.12 aliphatic, Cg.ioarvl, 5-10 membered

heterocaryl, or Ci_ip heterocyclyl.
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R15 is R7, NR7, OR7, or 2-t-but

yl phenyl; R16 is H, R7,
- (Cl_6al kyl) -NR6R7, - (Cl1_6al kyl)
yll)

- OR7, -
W@ a@h70a9By| ) - NHCOR7, - (Cl_6al k -NC (=NH) MNHR2S2006/028174
(Cl1_6al kyl) -NHCO2R7, - (Cl_6al kyl) -SR7, -
(Cl_6al kyl) -OR7, - (Cl_6alkyl) -cycloalkyl; or two
8. RIBetabmpohngeabebrﬁmhg1ta diainemhewdreanbecyel eco- and
and R}? are_each i ndependently H, Cl _6aliphatic,
R l%BOEEéPQP YoFuBS i thERHePBE K&t er oaryl : or R17 and
R18, taken together with the aton(s) to which they
are attached, forma 3-7 nenbered heterocyclyl with 1
9. h@h@r@@mpﬁunéeaecpediﬁgohpoanm ope Sf 4laﬂms 2-8, wherein

2%35 %%Afgglusg?gflg%gg R%§3’§§ enzo%used

C3_10cyc|oa|ky| or R19 and AA2 together with the

carpon atons to mhich,theg are attached, formring A
10. 3. ThReCOBRABAAIEELERURAGTPOCEPAINP1 BReERARMERE Ciy

alk eig'ggggonh%}gegﬁﬁgﬁgtﬁE@H]H1t87haﬁ?lo%kaEMe,CHQOPO

-C(+@UPH2, orCeREPDL( OR4) 2, CH2NHR4, or CH2N (R4) 2 4.
The conpound according to any one of clains 1-3,
wherein Rl is selected fromH, Cl_6alkyl, FCF3 F O

11. CJThéAOohp5uhNNa6ﬁokdlﬁgCH8 &hyNokk o€l cOrifek 2-10he

oupd according to any one of clainms 1-4, wher ei n

Whe?&lP ~F-=&- The conpound according to any one of

clainms 1-4, wherein F

12. The compound according to any one of claims 2-11,

wherein G', G?, and &® are C and ring W is a pyridone ring.

13. The compound according to any one of claims 2-12,

wherein ring A is:

ol @w@@

PP L)LY P DT
0829
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F RLis F 7. The conpound according to any one of

claims 2-6, wherein Tis -CO or -S02-; and Ris H,
w@1001213Bi phatic, C6_10aryl, 5-10 nenbered hePET/082096/028174

or C3-10 heterocyclyl. 42 WD 2007/ 015931

PCT/ US2 028174 8. The conpound according to claim

7, whergin/Tis -CO and R is optionally substituted

phenyﬁ,/ 9.\ The conpound according to any one of clains

2-g; whereTh; WperaN2 nahd AA3-are each independent!y

Cl-7 alkyl. 10. The conmpound according to claim?9,

wherein the C1_7 alkyl is optionally substituted with

14. hattes hp&ie] acddrr(dH, ta)rarghemyé oﬂlcla‘ﬁ'm cz)m,und
according to any, one of clains 2- rein S

whergsin # aﬁ&ﬁm%@&&rym%ﬁa@%%&ﬁ @%p ﬁ%%tezd 1f1rom

erelnG and@a%:i_gnd ring Wisyaxpyridone
(he ound gcc Nng to any @Ncl ai rrs
Qﬂv vvher( /ujhgﬁls& 1 MN ZiN) / ﬁf

NNO N,R NN VI | \ 3ndm S Y NN
/N N 43 WD 2007/ 015931 PCT/ U82006/ 028174 n ,N

15. The compound according to any one of claims 2-14,
wherein R® and R’, together with the atom or atoms to which
they are attached, form a ring selected from indole,
isoindole, indoline, indazole, purine, dihydropyrimidine,
benzimidazole, benzothiazole, imidazole, imidazoline,
thiazole, pyrrole, pyrrolidone, pyrroline, pyrazole,
pyrazoline, pyrazolidine, triazole, piperidine, morpholine,
thiomorpholine, pyrazine, piperazine, carbazole,
phenothiazine, phenoxazine, phenanthridine,
dihydrophenanthridine, acridine, dihydroacridine,
guinolizine, quinazoline, quinoline, isoquinoline,
tetrahydroquinoline, tetrahydroisoquinoline, cinnoline,
dihydrocinnoline, phenazine, dihydrophenazine, quinoxaline,
dihydroquinoxaline, phthalazine, 1,8-naphthyridine,
dihydronaphthyridine, tetrahydronaphthyridine, pteridine,
quinuclidine, B-carboline, pyrido[7,3-blindole, 2,3,9-
triazafluorene, 9-thia-2,10-diazaanthracene,

3,6,9-triazafluorene, and thieno-[3,2-blpyrrole.
16. The compound according to any one of claims 2-14,

wherein R® and R’, together with the carbon atom or atoms to

which they are attached, form a ring selected from
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or .,. ; wherein n is 0-3. 14. The conpound
according to any one of clains 2-13, wherein Z is an
W@paoimmbi y subst ituted group selected from QNT/NS2006/628174
NN/ N~/ Il NHHHa H 15. The conpound
Eordlngmeb\ one o0 ns 2-14, I n R6 and
t oget h the @t r atons_t C they are
att ached, f%rnfg rrng s& ect ed f rdif i ndole*’jla
isoindole, i ndol i ne, indazole, purine,
dihydropyrinidine benzi m dazol e, benzot hi azol e,
dazole dazoI| thiazaole, p
17 pyrroll cﬁpunpy??% |#%pgp§?a%n Oﬁe ¥$a§ ?%ms 2-16

wheRy1@zat | 1k ne, phéhyZ of thg de]:}SEid)ﬂehDBy @@b@t‘lﬂtuﬁ@d with 1-3
t hi onor phol i ne, pyrazi ne, piperazine, carbazole,

IrowPRNDE HEATFRel T Phetdkazi (i Hnafbhr PGHae, OCF3, and

nritdihydrophenant hridi ne, acridine, dihydroacridine,
qui nol i zi ne, qui nazol i ne, quinoline, isoquinoline,
tetrahydroquinoline tetrahydroisoquinoline
ol i ne i nnoJ i ne

1. i Pl sofanadt iRk 5l BORR ER S rosa fingicted

in mwbal azi ne, 1, 8-naphthyridine, dihydronaphthyridine,
tetrahydronaphthyridine, pteridine, quinuclidine,
-carboline, pyrido[7,3-b]indole, 2,3,9-

19.”Aa%1§££1¥!z% iedn BRpdedOihocamatlapeene. | g

triazafl uorene, and t I eno- )
The) C@np@mm@u@@0@¢©¢m@lm@ boyaonyeoneé cfachsi@s 14;18; and
the carbon atom o

-
ot Ot B R L Hey Lo eRSrPHERBS FRFRTCr ) g vt ox
sevegt€tefrom 44 WO 2007/ 015931 PCT/ US2006/ 028174 N \
\ N\ and 17. The conpound according to any one of
clains 2-16 wherein Ar is a phenyl ring optionally

20.SUQS$é£H$§g£é£t%£%%§in§r9uﬁéfééégciﬁdaf£Q€1Q5£9'wﬁk@ein
CF3, CN, , , and 1

said disease is an IL-1 mediated disease, an apoptosis
mediated disease, an inflammatory disease, an autoimmune
disease, an autoinflammatory disease, a destructive bone
disorder, a proliferative disorder, an infectious disease, a
degenerative disease, a disease associated with cell death,
an excess dietary alcohol intake disease, a viral mediated
disease, retinal disorders, uveitis, inflammatory
peritonitis, osteocarthritis, pancreatitis, asthma, adult
respiratory distréss syndrome, glomerulonephritis,
rheumatoid arthritis, systemic lupus erythematosus,
scleroderma, chronic thyroiditis, Grave’s disease,
autoimmune gastritis, diabetes, autoimmune hemolytic anemia,
autoimmune neutropenia, thrombocytopenia, chronic active
hepatitis, myasthenia gravis, inflammatory bowel disease,
Crohn's disease, psoriasis, atopic dermatitis, scarring,

graft vs. host disease, organ transplant rejection, organ
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18. The compound of claim 1, selected fromthose
depicted in Table 2. 19. A pharnmaceutical conposition
W(amupmispbng a) a conpound accordi ng to any oneCD1S2006/028174
an har ' J C a
PO T doatt B Tk, o] o R 4L OGERRRE Sana

reldﬂeﬁﬁtdlrtgmﬁiélﬂ§,ea@&ldd}asmm$ﬁﬁ syhireme, maltiplsease
is an IL-1 nedi ated di sease, an apoptosis nedjated

my e lfiritaed) 2 R iRA AR T e RS TR AR ke ukemia,

chrcsﬂrﬁlscea}aﬁewgb 01 N admind Oyl $8258: Re HBSIHRCI k¥ Sosi 7 5
bone " di sorder, a proliferative disorder, an

sarq:cnﬁaactmxduslmﬂt@ea@lorma degrarerkadie %kncs@a,sesemszﬁ Se%l%Iéth

ci ated an_ excess dletar ho
oy Ji s b e TN 1 hen Tl 6 Aaasete [ iRt A08h s
disé’é§@f ctamtmgftﬁbﬁ1§ diééé@@ﬂﬁk@lﬁﬂedﬁeélcﬂm&$é, prlon
osteoarthritis, pancreatitis, asthma, adult

dls@%%%4r%&%ﬁ®r s%?%%%m%%nd$%%%eP§Yon%?b?%%%%hrmY?gardlal
1scﬁé} é@t@r&iﬁw'éﬁé@ny%&s&e éP@éJés&fyI¥139§@§£&§éJ§

ero erna ronic thyroiditis, Grave's disease,
infammcpmu necmyEst rive she@hriab:éaekuraut @thm@chemiﬂym c

mmune neutropenia,.thro t openi
cor i Tn Ar AR PR AT ET e, | he helraC g 4 rrobhy,
amwaé@mtmtyemeécﬂéﬁ@@ﬁg, m&I ohpl & @Iw@a@gis, HIV-
psoriasis, atopic dermatitis, scarring, graft VS,
relaeRd SMeAaRlickYameiass ph hAPSFE} e CRFORO IR HERAL 4damgre
due 20074015931 &?3%%&@995/98§}€ S, a@P@ﬁﬁ§t§c&££§{nbyﬁ9ury,
injury, osteoporosis, |eéukemas and related
spimhlocoed siniyey odysphastis- Eyn]demre;tnwr@; plhepatltls -G,
lﬁgelgna-relgted boEe disqéder acut e qg ggg a
Yel{QUkERTE - CHPBRT c- /et 0gdABUeeF sukaRT %\Et aY gious
forﬁ@'@ﬂonﬁve¥3@9§éa§e,Sﬁéﬁ@ﬂﬁdlﬁﬁééép|ﬁoﬂy@§§ﬂﬁc kidney
henorr hagi c. shock, sepsis, septic shock, burns,
disepsgel LosP¥lON zherastatedi g@aEELCPanRk| Aapfegal ulcer
dlsgé§<§as @H{Eécnﬂt&f] Saﬁ:fecﬁzealcﬂgos:l,@m}ﬁél’) I?‘g:fjﬂ@,asi,ea}clc
|sease cer'eb i schem a ep| epsy, seizures,
epldgnmaldnatrolyshsn1pemphMQESanMuchleﬁWelheaSYndrsaase,

Famg¥£§frggfé Urticaria, Familial Mediterranean Fever,
Chronic Infantile Neurological Cutaneous and Articular
Syndrome, Neonatal Onset Multisystem Inflammatory Disease,
TNFR1-Associated Periodic Syndrome, or Hyper-IgD periodic
fever Syndrome;

said method comprising the step of administering to
said patient a compound according to any one of claims 1-18

or a pharmaceutical composition according to claim 19.

21. A method for inhibiting a caspase-mediated function in
a patient comprising the step of administering to said
patient a compound according to any one of claims 1-18 or a

pharmaceutical composition according to claim 19.
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infarction, congestive heart failure, atherosclerosis,
coronary artery bypass graft, spinal nuscul ar atrophy,
W(anqmmli@phi c lateral sclerosis, nmultiple sclerpsr/Fs2006/028174

H V- related encephalitis g g anEeC|a

2-netitel Bgreaf Hake gcTtnElhg LPrBker ¥a¥ apyeduction in a
patgehttléombmg{rﬁygdﬁmagté EHEYeo §Qh8a£>a9?éﬂt' Wb¥pound

hepatitis-B, hepatitis-C, hepatitis- ever,
accdedgug teveny dapaﬂéselemmlphaﬂBtps avahacmacehonnsdf

g | sease rena iease 9polycystic ki dney

ComEPgé $8% BECRYT oYY - assS Falfed®gast ri c .and duodena

ul cer disease, HV infection, tubercul osis,

meningitis, toxic epidernal necronS|s pewph
23. Nuékm@tb@ﬂ|@fspﬁa?@ﬁﬁlngFaﬁﬂﬂﬁa|S@%ﬁdmgthpéappaprlslng

F | r a et Nt il
S O e N e NS e
compbundtabcdnéenghhbtasysbaa1bﬁfbéammsoﬁyll|seaae

TNFR1- Associ at ed Peripdi c . Syndr r-1g
PBaEP G St by cP CETREP OB, CELT R oY RodPEORBE i ng t he
step of adnministering to said patient a conpound
according to any one of clains 1-18 or a
24-phghﬁa@@ghpéaﬁ06@ﬁéé§9tF@nc&éé@raﬁngwhér@nauﬁﬁ}@ cgils
arePiAethod for inhibiting a caspase-nediated function in
a patient conprising the step of admnistering to said
pati ent aa annpngad aotendedgfbo ampnepéaont;cbai ns 1-18
or a p rnag$ i,cal ggosition according to claim
19. 46 20 ?6?56§T BETF US2006/ 028174 22. The
met hod for decreasing IGF or IFN-"y production in a
patient, conprising adm nistering to said patient a
25 . cofpBeiodagor EPAG1LNG SACERCUSENE| AMHENOIIgTEPYA
t [ 0 [
R A R e
a cbhposhdpaotobdihpngot heycehks oifncaadospasilBi.on of the
conmpound according to any one of clains 1-18 or a
phar maceutical ly acceptabl e derivative thereof. 24.

26 . Theneehhedoaceerdi-Aento el anp 33e WrekebAnsahd -8l kS erein

sald composition comprises an additional therapeutic agent.

27. A process of preparing a compound of formula I

wherein R!' and R? are as defined according to any one
of claims 1-18;

comprising treating a compound of formula II:
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are in: a) an organ intended for transplant; or b) a
bl ood product. 25. A nethod of treating cancer using

WO powaneidBer apy, wherein said i mmunot herapy CoOPQT/USE®S6/028174
as a conponent thereof a con@{ggﬂd according to any
one of clains 1-18. 26. Jhe od according to any
one of clainms 20-25 V\hezdl{i n/C;Faiud conposi tion
conprises an additiondt tRerajpeutic agent. 27. A
process of preparing a conpoudd of formula | Np R1
R20 1; wherein R and R2 gre as defined according to
any one of clains 1-18; conprising treating a
cowhenailn ok® faardni’a alde as4 AMO2GD HRHHIMBhg to any one
%T/, USZ%) /028174 O COOH R21~1 NRL H O 1I1; wherein

of piaimg 4fe as defined according to any one of

withl 8l BBrBotB1iM B8 §aLhoxylhg agbdraghhvat kngrageat
and a suitable solvent to forma conpound of fornula

solyenpgtoTherpraceswproindl afnfeymuhhefei n the carboxylic
acid activating agent is trifluoroacetic anhydride
(TFAA). 48

28. The process of claim 27, wherein the carboxylic acid

activating agent is trifluoroacetic anhydride (TFAA).

48



