CASPASE | NHI BI TORS AND USES THEREOF Field of the
I nvention [0001] This invention relates to conpounds,
warmsossposi tions thereof, that are useful as PEEpPS®OS/006540
i nhibitors. [0002] This invention also relates to
processes for preparing these conmpounds. [0003] This
invention further relates to pharnaceutica
conposi tions conprising said conpounds and to the use
of the conpounds and conpositions thereof for the
treatment of diseases and disorders related to
caspase-nedi at ed conditions. Background of the
I nvent i oncAfOAQH] CaspRsESRAr eaNA /grE| YHEREOYSt ei ne
prot ease enzynes that are key nediators in
i nflammati on. Caspase-1 (I CE) processes pre-1L-13 to
produce the active formof IL-1 p [WO 99/47545]. |CE
has al so been linked to the conversion of prolG@F to
IG@F and/or to the production of IFN-7 [1d.]. Both IL-
4 and IFN-7 contribute to the pathol ogy associ at ed
with inflammatory, infectious, and autoi mmune di seases
(see, e.g., WO 99/47545; J. lnvest. De/ nmatol ogy,
120(1), pp. 164-167 (2003); Br. J. Dernatol ogy, 141,
pp. 739-746 (1999); Science, -2- 282, pp. 490-493
(1998); Schweiz. Med. Wbchenschr., 130, pp. 1656-1661
(2000)]. [0005] Caspases are al so key nediators in the
si gnal i ng pat hways for apoptosis and cell disassenbly

[N. A Thornberry, [ , 7- R103

(1998)]. These siFl gqu II%ell?\plmjﬁgepend|ng on
[0001gel | hpe andesatiioul velabet abl ceppplasiss aaﬂhmays

aggear to convgrge at a common effector gg é
compopdLdPRg tHeprBteoleisa6f KEFtPlofsi F§SPegspashdbifers.
[0002nvol vadsi Anbahbibheagbbectontrbase ohokBesekgrali ng

pathway and further upstreamat its initiation. The
prepaypsor earseaspasesniavol ved in initiation events becone

cti r Lya r.ca e
[ooosﬁ %hgg %Hgﬁ E @u%ﬁésé E%g%%%%pt§S§83§ﬁ§8%g?§ﬁ%&

composﬁthbhy cbmpaspaag BBEdbbep&uh@stb@ﬂtta vael eky off the
manmal i an di sease states associated with an i ncrease

compopRdsepR{| SPMRPEPFOSTS RRSTRREN TR MRSt FacadmEEngt

dlseaE%Etbﬁﬁcdgééﬁééﬁs'BE&Q%E@r%o EQLp8XMRLA: 2B eE8AL tions .
nodel s, caspase I nhibitors have been shown to reduce
|nfarct size and inhibit cardi onyocyte apoptosis after
myocardi al i nBagky-endt 0£r eHycCEntesitobnvol une and

neurol ogi cal deficit resulting fromstroke, to reduce
[0004),5¢ - CRERRREFC2ABoBt 658M4 1¥n@ TN EYPGRSFRCRIFOGERFEI ENFHMeS

that %&éuﬁé&' &eB&Q‘cBrgnhHr an&%mﬁ%tﬁg hect ibuepha et ﬁefi‘&bﬁg
ulmnant |1ver estruction to i nprove survi val
procedkeer p@@dmLoxBCtshp@5d{1ble Yaei hatetreanrmOofcmLalLEomwo
97, pp. 276- 281@&1998 M Endres et al J. Cerebra
99/47pA5dd FL6W BAd ﬁabb??§nﬂlm§edp§o ¥38- 9aPVers9y) ofypro-

rorr EBoaBr® sl ovarsyrhl proifttipn R BBy DRG0 mothn 1r-

el P L MR e 3 B,

inflabmapor§85i101888j pus| 060d] Howevemuneueiceathsi r(see, e. g. ,

WO 99222&ég|c nature such inhiﬁltors Bﬁéhggégggh§érl67

(2003PL0Bert jespesighoasghoon 4eel Lyl ar3penakr atbon) ; science,




and cellular activity, poor oral absorption, poor

stability and rapid netabolism[J.J. Plattner and D.W
wNorobesde3s i n Drug Di scovery Technol ogi es, C. RCTUs2085/006540

and WH. Moos, Eds. (Ellis Horwood, Chichester,

Engl and, 1990), pp. 92-126}2-This has hanpered their

devel opnent into effective drugs. These and ot her

studies with peptidic caspase inhibitors have
282, dewond?0a42d (ha?8an Schweirc Medd WegheRachs. i ndPvedp -

i k raction wth the caspase enzyne [K P.
1656\/}7”?6;‘%”@96&?’ Nature, 370, pp. 270-275 (1994):

[0008Bzebnikspisas . ardatUse, kSY Ime@iaBdbs (1994hé. signaling

[ 0008] Accordi ngly, peptidyl and non-peptidyl artic
pathvigysy %%ﬁp%@ﬁ%%oé%% s f%?Y%sd%%%%%%%b%%hi%r%or?ﬁorﬂbefryr
chem | G909 A W?gq?ﬁeV§§?h§i§§s (BXOS] P, fthégapgyggéliﬂet

rave tne a |ty to act as caspase I n hi bi t tors,
pathwﬁy$|ww¢mrdgp&ndhnge®@c¢$bb ape vang agamuéuscebuauall

caspases.. Sunmmar t [nvention_ . [001 The se
2DoD (e B A BT B0, TRROE chreTH 67T BF ol SN AP Er BC RS
pathwaf | BBl @Bn@r €o asrdeéonedi hes £i ey [ 0P3LeThe. presepases are
i nvention al so provides processes for preparing these

involstrhotihddOtR oResPEf BRSO pharfaceht Feal Stenposnei Bashway
ana ANAMEL NG PLaliShNG; SUCI, FOIPOLOAS affle cORRERLERCREspases

iting caspases ese conmpounds are
1nvoknedlzmlamiy1@536ulemsnSelbecbme gaspuskeed/ gapase- Burn

it -4- d_De ti
aC t Y0 27 TRE FFeSERT T noRRE BRept BUF HES et QonpunaLar Phases
of aﬁ@ﬁﬁ@%fgWMereln , allphatlc cycl oal i phati c,
het er ocycl yl, heteroary cIoaIk | -aliphatic-,

r000§yc|barm%n9rl +F$h@£|%asp%$?|l%h+ hhere-t Yo freft a variety
of mAMGhST LLYChyle é‘éé%@ét&s aé’éoéfa?é&%#ﬁ' aﬂh%bfease in

erein any hydrogen atomis optronal Iy and
cellulmmepamdem®$ysrhgtabednb@eﬁﬁnandaaeﬁ seingfpembidic

h en atons bouynd to the same atomjs o ona
caspally TROBoTERt [vE PepraEtELBy Tar LONGEE FPRGLAr, Gatpase
inhieses hatd BAh Ehden BHYr&ydeegenratem s sz8paha@nahhybit

and i ndependently replaced by R4 and any set of two

Card#ﬂﬁﬁ@@%%@a@@ﬁ@t@%hﬁdaf%e¥H@Ygﬁﬂﬁdh@bniﬂ aéﬁ?%@ﬂalF? reduce
1es1&@dvéf&ﬁ@?&ﬁ&”ﬂéMréf8§§8§9 @gff§{P°P¥£ultlng from stroke,

to reduce post-traumatic apoptosis and neurological deficit in

traumatic brain injury, to be effective in treating fulminant
liver destruction, and to improve survival after endotoxic

shock [H. Yaoita et al., Circulation, 97, pp. 276-281 (1998);

M. Endres et al., J. Cerebral Blood Flow and Metabolism, 18,
pp. 238-247, (1998); Y. Cheng et al., J. Clin. Invest., 101,

pp. 1992-1999 (1998); A.G. Yakovlev et al., J. Neurosci., 17,
pp. 7415-7424 (1997); I. Rodriquez et al., J. Exp. Med., 184,
pp. 2067-2072 (1996); Grobmyer et al., Mol. Med., 5, p. 585
(1999)1.

[0007] However, due to their peptidic nature, such

inhibitors are typically characterized by undesirable



- 5- Rlerr] is aliphatic, cycloaliphatic, aryl,
heterocyclyl, heteroaryl, cycloaliphatic-aliphatic-,
wa@eoososd2sphat i c-, heterocyclyl -aliphatic-, or PCT/US2005/006540

heteroaryl -al i phatic-; or two R3 groups bound to the

same atom form together witih-that atoma 3-10 nenbered

aromati ¢ or nonaromatic ring; wherein any ring is

optionally fused to an aryl, heteroary cycl oal kyl
pharmsc HaEr by svEeRehteei nSugh tas 2T }elamrperetration

and e e e S T e B B Thon e e by

and uapil SubisAthd Liesyh S[J n]}lep]elmhemdazy sl eoted Nodmedi8, in Drug

R4 i s hal.oge aryl, .
Discaysu SYRO RIS T Gyl dal ¥ 2 Wi 5o 30w, (F11is
Horwodd @it siedai fred g bLaanchesh @ kyﬁgp I%214@26@'!]7‘” 'I"‘hg-_ﬁas

stralght chai ned or branched alk is -
hamperesl M}@imdimlome;mt mitcer@éfeycttl\r@t@rmcl éTh©$e aand
i raigh r hed | Kk erein each
Otherc;srtglo%léa o"%%l? R ﬁglkg Cas [ ona %t%%%lmhave
demorigidepentertid ty aub&tpat:tﬁtﬂd aM::Idl Rdue is RivRBraddii7a
takentogether, with the carbon atomto which they are
key intterafdd 9o 3 %%?ﬁ:%?%oe%@ev%awp%at%lsm %dal

1 h d h 0
1\Taturl¥E 337@03%9 277(?1925]??3‘2 Frie]%éhyl eﬁié%ig%%&/l,k 0r s N2, Natgl\l_fe, 371,

p. 34F 2(-16&91%/)|]ened| oxy, -6- N(R9)2, -5R9, -SOR9, - S02R9,

[0008]2(%;“%{%%%%1?&_ ,O)%%&g)?gr&%@%%h&spartlc acid

compol@dd Rke &0, as @AY +(10) R9cs - C(O) N(R9) 2,
0C( 0) (|:39)2 C(S)N(R9)2 (CH2)0 2NHC( 0) R9

[0009]N( RO YN erw{q:gg% Oﬁ@? compounds that have
the a:ﬂ%él%ﬁcg )a&\g_\l(%:% (@ai%(é&% rﬁgx:z{%?ogni%g §3R19§?Mf§}]?y with

seled\(iRe) @) IN(RY XHgaNiRY) CGHS)AN(IRIZ50aNDHORI) COR9,
-N(OR9) R9, -C (zN Nr R9 % E: Og OR9) R9, -C
(=NOR9) RO , - )2, -P(0)

[0010(J0R9) Zrhaéanskredf) {ded€RD) ; prov1de£9alc301hb’cﬁiﬁ1@@ec51f formula
ali phatic, cycloaliphatic, aryl, heterocyclyl,

L: het eroaryl, cycl oaliphati c- aliphatic-,
aryl -al i phatic-, heterg@yclyl al i phatic-, or
het eroaryl -al i phatic-; jwherein a hydrogen atomis
optionally and |ﬂu\Pen ently rébl ced by R8 and any
set of two hydrogen 0 oun o the sane atomis
optional Iy and i ndepéndent|ly repl aced by carbonyl ;
R18 i s hal ogen, -O0OR11, - - , -0CF3, -Rl11
or -SR; wherein R11 is C4- aID %-. [0013] The
present invention also provides a conpound of formula

I1: R R3 x I

wherein the wvariables are as defined herein.

[0011] The present invention also provides processes for
preparing these compounds, compositions, pharmaceutical
compositions, and methods of using such compounds and
compositions for inhibiting caspases. These compounds are
particularly useful as selective caspase-1/capase-8

inhibitors.



O 0O- Il wherein: -7- Rl is H aliphatic,
cycl oal kyl (e.g., cyclopentyl), cycloal kenyl, aryl,
wedosngeyc! yl , heteroaryl, cycloal kyl al i phati CPCT/US2005/006540
cycl oal kenyl -al i phatic-, aryl-aliphatic-,
het erocycl yl -al i phati c-, or4hketeroaryl-aliphatic-,
wherei n any hydrogen atomis optionally and
i ndependent |y replaced by RB and any set of two
hydr ogen Bebaslh l§é og A
d |n e yl;
[001%ﬂ %ﬁ@ Eggg%h¥ %Q%%%ﬁ%nhéﬁgﬁgg%gatoﬁ%%@?%%%” onaﬁormula
I: and |ndependently replaced by R4 and any set of two
hydrogen atoms bound to the same atomis optionally
and independently repla ed by onyl (or in an
al ternati ve enbodinent, r (03-C6)
spirocycle;) R4 is kaglag NO2, -CN, -CF3,
-0CF3, -R9, 1,2- netAyl enedi oxy,| 1, 2-et hyl enedi oxy,
-N(0) 2, -SR9, -SOR9, -S02 SO2N( 0) 2,, -S030, -C(0)O,
-C¢(0) ¢(0) 0, -C(0)(0)00, ) 2,
-C(0)CcH2C(0)0, -C(S)0, -C(S)00, -CH0O)00, 0C(0)o0,
-C(0)N(0)2, -0C(0)N(0)2, -CS)N(0)2E - (CH2) 02NHC( 0) Re,
-N(0) N(0) C00, -N(O)N(0)C(0)00, N(O)N(0)CON(O)2,
whereNGO) S020, -N(0) SO2N(0) 2, -N(0)C(0)00, -N(0)C(0)o,
-N(0) &(S) 0, - N(0) C(0)N(0) 2, -N(R9) C(S)N(0) 2,
- N( COR9) 000, ¥ N(00)O, -C(= =NHHN( 0) 2, - C( 0) N(00) O,
- C(=N00) 0, (00)2, -P@O)(0)2, -P(0)(00)2, or
-P(0) (H) (00); is -C(R5)( (R7), aryl, heteroaryl,
or -C3_7 kyl; R%_i or a Cl-6
‘% ght- ed or brakche aI kyl; R6 is Hor a Cl-6
straight-chai ned or branched & Kyl; WO
2005/ 085236PCT/ US2005/ 006540

R is R3C(0)-, HC(0), R3s0,-, R30C(0), (R?),NC(O),
(R*) (H)NC(0), R’c(0)C(0)-, R*-, (R*,NC(0)C(0O),
(R*) (H)NC(0)C(0), or R30C(0)C(0)-;

R' is H, aliphatic, cycloaliphatic, aryl, heterocyclyl,
heteroaryl, cycloalkyl-aliphatic-, cycloalkenyl-aliphatic-,
aryl-aliphatic-, heterocyclyl-aliphatic-, or heteroaryl-
aliphatic-, wherein any hydrogen atom is optionally and
independently replaced by R® and any set of two hydrogen atoms
bound to the same atom is optionally and independently
replaced by carbonyl;

Ring A is:

wherein, in each ring, any hydrogen atom is optionally and
independently replaced by R* and any set of two hydrogen atoms
bound to the same atom is optionally and independently

replaced by carbonyl;



-8- R7 is -CF3, -C3-2 cycloal kyl, aryl, heteroaryl,

heterocycle, or a C2_6 straight-chained or branched
wa@bdoghss2eher ei n each carbon atom of the al kyl PGI/US2005/006540

optionally and i ndependently substituted with Rn;

(or in an alternative enbodbaent, R5 and R7

takent ogether with the carbon atomto which they are

attached forma 3-10 nenbered cycl oaliphatic);

R iis pHemhatia o%mh@alﬂe@h@tywdlwl wheeepRoeaehyl

L R R T R TN S A

hetexeybgl +tabipbatt he, pbenhbtetbampmeaé;phatm¢F|dbmetwo R?
adjacent to bond x is substituted wher ei n

grou%sb%%n re thansgmst PEPﬁlhﬂfoEﬁaFﬁ«g&%H%wﬁ’ltﬁstgﬁ& R&P™ 2

3-10 %@ml?@lc@d' Adspgpdently nBakbegrBricORng: NGB er=&N aﬁlg':%.ng
CF3,1, 2- met hyl enedi oxy, 1, 2- et hyl enédi oxy,

is oﬂl@&@lly SORed- BO2RY. 28TEN tlageyoarymsmcloa@k(y@) Rg

oo LN ALAD I 0L DR o, g

repla&é@)b&ﬁ@)@rouﬁcéalﬁbB%ﬁZfroﬁ(5)N@RgNR -s( G, )and SO;,
0- 2NHC | 0) %P % %PN (RO ) C(
wher%n@qg is q@k(sﬁ'gl u @Rgl‘g @96 szstl %%S) SO2R9

nde SASTI 04~ 5N
ind %@éﬁ@?@é@éct?@( B%%% %?Rg)z -§\|( Rga)C(C()S) N( R9) 2,

) ROz, C-CN=NHEFN (F@@%, ~&’(O)LN2-

GERI)-0CRE:
meth&%ﬁg%dj(%) o, gngm@%ﬁ?xfpﬁﬁ)m@ () g B(0) o) Zg0

- 50N ogenso ™, phat (o,r°¢y ckqal kyb) Réycl@abkenalOR%‘,r yl,
heteroc elyl, heteroaré cycloallphatlc allphatl 5
~C(OMF (PIN(R")2, ~C(O) CHaRdPRocyTF §F LRI pifat IR orC ! 6)0r’,
—0C CE)e%ﬁr Q&+ yd -l@hksghatl Brs(0f NMREES t aldy squﬁgl ) TENL $egy 0y
rogen aton1o |s optl onaIIy an ndependen
zNHC(KéﬁiaceU'By N&R%hEDE%y-Q@MQON'Rmbch®d®®gen at ons bound

= GRS R 2L oMt S amal Ly anded RARpENdCRt ) c o) or?,

~N ( R%lab(mrtf’ut egr (@’ & (8) R? 9- -1RBR° Whenei (R°) he RS Ebrm«smm s,
su stltuenghR%hen that R8 ;ubstltuent |§ npt

“N<C%1§%§?tqft ut & (fik 8) C Ra%H1 8 (Ralzegeh, (0 BRER, ) RNCR2,
-C el ffCFﬁgtP.@%R 3ORES hal S0k, T e,
-P(O) OGN ( - 00F3, -R, - SR8.

R? ig -C(R%) (R®) (R7), aryl, heteroaryl, or Cs.; cycloalkyl;

R®> is H or a C;.¢ straight-chained or branched alkyl;

R® igs H or a Ci¢ straight-chained or branched alkyl;

R is -CF3, -Ci-ycycloalkyl, aryl, hetercaryl, heterocycle,
or a Ci-¢ stralight-chained or branched alkyl, wherein each
carbon atom of the alkyl is optionally and independently
substituted with R'C;

Or R® and R’ taken together with the carbon atom to which

they are attached form a 3-10 membered cycloaliphatic;
R® and R® are each independently halogen, -OR®, -NO,, -CN,

-CF3, -0OCF;, -R%°, 1,2-methylenedioxy, 1,2-ethylenedioxy,



(0014] As used in the definition of R12,
"straight-chained atons" refers to atons that are

wo povsmsizys bound, regardl ess of whether those apEEsSBLS®6540
have atons bound in a branched fashion. According to
this definition, an ethyl g6oup and a trifl uoronethoxy
group each have three straight-chained atons, and a

et hyl group hgas two straight-chained atoms. In t9he
R’ aboveSBibodsdnt .~ IR hasS@d! fbre. t h8As® , -C(O)R’,

-N (

i.ght - ' ns. er enbodi : 2
< (O)ﬁfag@nlg ’rmr%g(%jt)gﬁ )Zﬁs)t’r alclé@tﬂc\gﬁ&mgdg at orr(gggn %twcg‘(or)m%é

~c (s)titfan -8 (shom’ght-cqbaoréd abows)R1 N yetonatteh ,, -oc(0)N(R%),,

embadi ments, R12 has 2 str ig{; -chgi ned,atons or 1

~C (S)AY i) 2} 00157 Ak0-el¥Ed (RLRei mN éBTs(iRti)@ﬁRadj acent to the

RBANASXC 6] BRS, o PrNABiHd) @oxmRP £h, |5y |ig0alede next to
the position at which x is bound. In an aryl ring,

R’ BiOsN B3 4.1 of (K ) 608 ORCal +HER™ M0 )R, hoNpEE) €i(8hR® o

=N (
-N(
i he case of | _riang, i be cal | b
_N(Rgﬁ-r&ﬁég%t(%o s @%ﬁ&e {)%/)l\é{gﬁ%r efﬁi(ﬁg%éa)e@%l%r’ucf?\ﬁp ;11%9’
~C (=nuredi®at el ychel sworRIR’ | s-dewvuR*) &’ heophenybr?) ,,

_py t hiophene, and pyridine rings at "the position

O)afdeent P 8) bBRA) % .ang I QU (OBXRL 2RL \ Th RL 20,
A /igshy'd%%'ge[rﬂokﬁﬂiﬂ%%o cycloalpieid N

enbodi nent Uuvw I n sone e diments, = RI2Ri2 Nof this
hetenamentylon, hdB3ercaopt i oomtlygaRIh&cis-RBOPBRrEic-, aryl-

._.substituted C6 40aryl. or. heteroaryl n_ot he . .
@ LS PRI et ST TS Dbt FhRAIF o Subartt BEE=BRENYr AL Rpatic
. whereigl @theiy@rdeshneods, iR3opsien8il) srALehBEpendently
optional |y substituted heteroaryl (i.e. quinoline

replacespndt| med G STa sl i e Hvrsegepidepms bound to the
S R G O G e T T

carbgwlazi nyl, thiophenyl, furanyl, thiazolyl).

N
N

R is halogen, -OR', -NO;, -CN, -CFs;, -OCF;, -RY, or
-SR™; wherein R is C;_,-aliphatic-. ‘
[0013] The present invention also provides a compound of

formula ITI:

o) R®
e :
Rx N
H
O Y
(0] N//
H
IT
wherein:
(0]
O
Y is OH or ;
" ad
O O\

R1



[0018] I n sone enbodi nents, R3 is optionally and

i ndependently substituted by 0-5 R8" groups. [0019]In
wopwseshedi nent, the conpound of this inventi OPCT/E8S2005/006540

represented by formula I'1: Il wherein: a) R3is

phenyl , thiophene, or pyridi’ne; b) each ring is

optionally substituted with up to 5 groups

|ngependently selected fromR8i; and c) at | east one

PRsits dhv ol tPlee bhenyFYCLARbBHEnéS - 8F - pyYEUPRENtYL)

cycl 1ﬁ8ﬁ§&,tgr?%2 h%te%o%&%ﬁ%ﬂﬁu%%%%% §§1S’dyai Qi R

as no nore strai ght-chai ne
alip@@@i@}Aupthealkﬂbgdlmﬂnph@ﬁlkh1samwﬂemﬂu@Ma¢HQV|des a

hete g AL ePRERt £ o oo BT ARV g AR G e "ieRin any

hydr&@eh Oa Bofl @gpap&%@u@thgf lamde Fi@!@i!é%@rﬂd}énftrl e1ReRM by R®
and R8. [0022]In anot her enbodi nent, R4 ?g] Y

and @IYBQQH faiﬁattW@ bhfd@gf@c?@l%@l Wundmg &he saere REOms is

opes L0 e, TRt al) ol BUP R LB

|RlﬂgsArasght chai n or branched Cl_4 al kyl that is

optionally substituted with 1-3 groups sel ected

i ndependent | fron1R8 [ 002 one odlnen S

an/un ubstltu tr ight-/ ch |n o nchedy

?ﬁ ethmt opﬁqb op , or?ﬁ tyI)
n ther odi ne R1 |swethyl 24F1n a oﬁ

t hese enbodlnents R8 i s hal ogen, -OR9 ON,

-0CF3, or -R9. In another enbodi nent wherein R8 |s

whereR9, ihaéaaﬁ irSnbenayly. hiydddojann aanat Her oprdietiatant and
indeﬁgndently replaced by R* and any set of two hydrogen atoms
bound to the same atom is optionally and independently
replaced by carbonyl (or in .an alternative embodiment,
carbonyl or (C3-C6) spirocyéle;)

R* is halogen, -OR®°, -NO,, -CN, -CF;, -OCF;, -R°, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R%),, -SR®, -SOR’, -SO;R’,
-S0,N(R%),, -SOsR’, -C(0)R’, -C(0)C(0)R’, -C(0)C(0)OR?,
~C(0)C(0)N(R’)2, -C(O)CH.C(O)R’, -C(S)R’, -C(S)OR’, -C(0)OR?,
~0C(0)R’, -C(O)N(R%)z, -OC(O)N(R%);, -C(S)N(R%)z, -(CHz)o-

NHC (0)R?, -N(R’)N(R’)COR’, -N(R’)N(R’)C(0)OR?,
~-N(R?)N(R?) CON (R%)2, -N(R’?)SO:R’, -N(R’)SO.N(R’)2, -N(R’)C(0)OR’,
-N(R?)C(0)R’, -N(R’)C(S)R’, -N(R’)C(O)N(R’),, -N(R’)C(S)N(R’),,
-N(COrR?)COR?, -N(OR’)R’, -C(=NH)N(R’);, -C(O)N(OR’)R’
-C(=NOR’)R’, -OP(0) (OR%)2, -P(0) (R’)z, -P(0) (OR’);, or
~P(0) (H) (OR’) ;
R? is -C(R®) (R®) (R7), aryl, heteroaryl, or -Cs_; cycloalkyl;
R® is H or a C;.¢ straight-chained or branched alkyl;

R® is H or a Ci straight-chained or branched alkyl;



0 )OH capcnr 0 [0026] I n anot her enbodinent, Ring Ais
substituted with up to 3 groups (preferably, 1 group)

wae edososrsk | ndependently from carbonyl and R4. pOORFI0b5006540
one enbodinment, Ring AIS; -12- optionally
substituted with R4. [0028}Bna yet another enbodi nent,
Ring Ais: optionally substituted with R4. [0029]In

anpt her form of this enbodinment, Ring Ais
URs s tid ed CoroFvRéopilkyl, REVls Bygdesgésyl [ 0030]1n

R N SR e
wherein each carbon atom of the alkyl is optionally and
independently substituted with R'?;

(or in an alternative embodiment, R® and R’ taken together
with the carbon atom to which they are attached form a 3-10
membered cycloaliphatic);

R® is phenyl, thiophene, or pyridine, wherein each ring is
optiocnally substituted with up to 5 groups independently
selected from Rs', and wherein at least one position on the
phenyl, thiophene, or pyridine adjacent to bond x is
substituted by R, wherein R' has no more than 5 straight-
chained atoms;

R® and R® are each independently halogen, -OR°, -NO,, -CN,
-CF3;, -OCF;3;, -R’, 1,2-methylenedioxy, 1,2-ethylenedioxy,
-N(R%),, -SR’, -SOR?, -SO;R’, -SON(R%),, -SO3R’, -C(O)R’,
~C(0)C(0)R?, -C(0)C(O)OR?, -C(0)C(O)N(R®)z, -C(O)CH,C(O)R?,
-C(8)R’, -C(8)OR’, -C(0)OR’, -OC(0)R’, -C(O)N(R’)2, -OC(O)N(R%),,
~C(S)N(R’)z, - (CHaz)-2NHC(0)R’, -N(R?)N(R’)COR?,
-N(R®)N(R?)C(0)0OR?, -N(R’)N(R’)CON(R’);, -N(R’)SO,;R®,
-N(R%)S0.N(R%),, -N(R%)C(0)OR?, -N(R’)C(0)R?, -N(R’)C(S)R’,
~N(R®)C(0)N(R%)2, -N(R’)C(S)N(R%),, -N(COR’)COR’, -N(OR’)R?,
~C(=NH)N(R’);, -C(O)N(OR’)R’, -C(=NOR’)R’, -OP(0) (OR’),

-P(0) (R%)2, -P(0) (OR%)z, and -P(O) (H) (OR’);

R® is hydrogen, aliphatic, cycloalkyl, cycloalkenyl, aryl,
hetexrocyclyl, heteroaryl, cycloaliphatic-aliphatic-, aryl-
aliphatic-, heterocyclyl-aliphatic-, or heterocaryl-aliphatic-;
(in certain embodiments, any hydrogen atom of R? is optionally
and independently replaced by R® and any set of two hydrogen
atoms bound to the same atom is optionally and independently

replaced by carbonyl; provided that if R’ is substituted with a



[0032] I n any of these enbodi nents, R4 is hal ogen,

-0R9, -CF3, -00F3, -R9, or -SR9. In certain
we@pisdssrents R4 is H [0033]In one enbodi nent , PERRUS®0R006540

C3-4 branched al kyl group. [0034] 1 n anot her

enbodi ment, R5 is Hor -CH32-R6 is -CH3, and R7 is

-CH3. (0035]1In anot her errbodi ment R12 is - 00F3,

R, siier it ﬁ@mprlrs@zs SR Bbsteftlslent@ [c%grslqchaty%g
{)1933 2 -CH3, -4,
Subs{£ %%% 38%%?1022%% gElgﬂnggg'l %EP Rgléchl SR9I if pr ese(r)]tr,

° indepéndent | ORIt oge0, - GRY, -T2, -ONFs, GR3'l, or
_SR11.00E13 -R9, 1,2- nethyl enedi oxy, 1, 2-ethyl enedi oxy,
IN(R9) 2, -SR9, -50R9, -SO2R9, SOM2N(R9)2, -C(0)R9,
-1( 0} 6( 8) NEB) 2hat@U0)NERY 2, - 0C(0) N(R9) 2, WD
20Q5/ 085236PCT USZOQ?\I/ 006540 -13- (CH2) 0..2NHG.( 0)
R, iR PROPISEZRIORN (F92,SOIN ( REOEB, -RCR9) C(R) ORISR’ .
-N(R9)C(O0)R9, O -N (R9)C ( 0 )N(R9)2 [0039] I n anot her
enbodi nent, RIl is -NH2, -N(R9)?2, RE)RQ)C(O)RQ - 0CF2,
[0014DR9 ACF3se8Rin bhehdkdinknibhi sfe %)dl"lmiﬂaldiﬂj—ozhaned
nd RO i prefer strai

erably,
acond] SrEkaRe Lio R EPR| Cb0ROFALLBRAERY PO ke redatdieds of
whe t 168 ogh 5BAt 5 £ bRE sa1 BY¥enbiANaRHRAY% BRSne0RBOHNES 0k hed

fashjéginngkééidlng to this definition, an ethyl group and a
trifluoromethoxy group each have three straight-chained atoms,
and a methyl group has two straight-chained atoms. In the
above embodiment, R'? has no more than 5 straight-chained
atoms. In two other embodiments, R'? has no more than 4
straight-chained atoms and no more than 3 straight-chained
atoms. In yet other embodiments, R'? has 2 straight-chained
atoms or 1 atom.

[0015] Ags used herein, a position adjacent to the bond x
refers to a position which is located next to the position at
which x is bound. In an aryl ring, this position is often
called “the ortho position” or, in the case of a phenyl ring,
it may be called “the 2-position”. By way of example, in the
structures immediately below, R!? is bound to the phenyl,
thiophene, and pyridine rings at “the position adjacent to

bond x".



wherein the variables are as defined in any of the
enbodi nents herein. [0041]1n one foimof this
wepisdssrent , t he conpound has the stereochen speyUS2005/006540
i ndi cated below. wherein the variables are as defined
in any of the enbodi nents Hligiein. [0042]In other fornms
of this enbodi nent, the conpound has the
stereochem stry indicated below. -14- wherein the
variabl es are definedei n any ef~the enbadi ments
herein. [0043] écordi12ng o angt.hel*enbodi nent, this
i nvention lgs B do | aRIRZR2 R "1",".
ACH 0 0 IVl whikrein thelvariahleg are gs déefined in
any of the enbodi nents rein. [0844]1n o or m of
roo16qni S %gbgﬂ'g”%%odﬁ%%r&o@P%&%&Jé}&f’érﬁr GRCNeM LIy - .
i'ndi cat'e el ow.
[0017] In some embodiments, R® is optionally substituted

C¢-10aryl or heteroaryl. In other embodiments R® is optionally
substituted phenyl. 1In yet other embodiments, R® is a 8-10
membered optionally substituted heterocaryl (i.e. quinoline,
isoquinoline, or quinazoline) In yet other embodiments, R® is
an optionally substituted 5-6 membered heterocaryl (i.e.,
pyridyl, pyrimidyl, pyrazinyl, thiophenyl, furanyl,
thiazolyl).

[0018] In some embodiments, R® is optionally and
independently substituted by 0-5 R® groups.

[0019] In one embodiment, the compound of this invention is

represented by formula II:

IT
wherein:
a) R® is phenyl, thiophene, or pyridine;
b) each ring is optionally substituted with up to 5
groups independently selected from Rw; and
c) at least one position on the phenyl, thiophene, or
pyridine adjacent to bond x is substituted by R'?,

wherein R' has no more than 5 straight-chained atoms.

[0020] Another embodiment of this invention provides a

compound wherein Y is:



wherein the variables are as defined in any of the

enbodi nents herein. [0045] The enbodi nents herei n nay
wheososdasaed to provi de a conpound accordi ng tECT/O8®05/006540

i nvention. [0046] According to one enbodi nent, the

present invention provideslad-conpound sel ected from

Table 1 below Table 1 WO

2005/ 085236PCT/ US2005/ 006540 -20-- [0047] According to

anot her enbodi nent, the presght invention provides a

conmpound of formula Il sel ed from Tabl e 2 bel ow
Table 2 -22- o]
o\R1.
[0021] In one embodiment of this invention, R is

substituted with up to 3 groups selected independently from
carbonyl and RE.

[0022] In another embodiment, R!' is Ci-ipaliphatic or
C3-1ocycloalkyl, wherein each R' is optionally substituted with
1-3 groups selected independently from R®. 1In yvet another
embodiment, R!' is a straight-chain or branched C;.. alkyl that
is optionally substituted with 1-3 groups selected
independently from RS.

[0023] In one embodiment, R! is an unsubstituted, straight-
chain or branched C;-« alkyl (e.g., ethyl, isopropyl, n-propvl,
or n-butyl). In another embodiment, R' is ethyl.

[0024] In any of these embodiments, R® is halogen, -OR?,
-CN, ~-CF3, -OCF3;, or -R’°. In another embodiment wherein R® is

-R’, that R’ is benzyl.

[0025] In another embodiment, Y is
O
OH
g%. H
O
[0026] In another embodiment, Ring A is substituted with up

to 3 groups (preferably, 1 group) selected independently from

carbonyl and R,

[0027] In one embodiment, Ring A is:

N 'a/? " <

N
A or v



WD 2005/ 085236PCT/ 1 JS200s/ oo6s40 -24- H2N OH 11-65
11-66 [0048]In certain enbodi nents of this invention,
wo b®svsns@bl e definitions are selected from t hBGEUS2005/006540
depicted in the conpounds of Table 1 and/or Table 2.
[ 0049] As used herein, a spelddfied nunber atons
i ncl udes any integer therein. For exanple, a group
. having from 1-4 atons, could have 1, 2, 3, or 4 atons.
optiqreddyf skt nepei WithnRal i phatic group incl udes
too28¥ [ al oftf ~vhal aedeAnd DrBBEARAG! Owanaving the
speci fied nunber of atons. |If the nurber of atons is
unspeci fi gd; \t he aliphatic group has from1l to 12
car bon atpns.) As woul d be understood, al kenyl and/or
al kynyR-al ™phati c groups have a mini rumof 2 carbon
atons. Preferred aliphatic groups are alkyl groups
(preferably having from1l to 6 atons).
optidre081} Gyaboal kytednaicicRbal kenyl groups have between

[0025% In another form of this embodiment, Ring A is

unsubstituted proline (i.e., R* is hydrogen) .

[0030] In yet another embodiment, Ring A is:

L&L/N ‘Z{N

wn  OL ww  optionally substituted with R*.
-

[0031] In one embodiment, Ring A is ~n optionally
substituted with R*.
[0032] In any of these embodiments, R* is halogen, -OR?,
~-CF3;, -OCF3, -R%, or -SR’. 1In certain embodiments R* is H.
[0033] In one embodiment, _Rz is a Ciz.4 branched alkyl groﬁp.
[0034] In another embodiment, R® is H or -CH;, R® is -CHs,
and R7 is -CH;.
[0035] In another embodiment, R'? is -OCF;, -OCH;, -CFs,
-CH;, -CH;CH;, -Cl, or -F.
[0036] In yet another embodiment, R'? is -CF;, -CH;, -Cl, or
—-F.
[0037] In yet another embodiment, R'? is -CH;, -Cl, or -F.
[0038] In another embodiment, each RB', if present, is

independently halogen, -OR°, -NO,, -CN, -CF;, -0OCF;, -R®, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R’),, -SR?, -SOR’, -SO;R®,
-S0,N(R%),, -C(O)R’, -C(0)C(O)N(R%);, -C(O)N(R%),, -OC(O)N(R%),,



and 10 carbon atonms and are nonocyclic or bicyclic,
including linearly fused, bridged, or spirocyclic.
w@ 005835836 used herein, "aromatic group” or "argtt/US2005/006540
refers to a 6-10-nmenbered ring systemthat contains at
| east one aromatic ring. Exagwples of aromatic rings
include phenyl and naphthyl. [0053] As used herein a
heteroaryl refers to rlng syst em havi ng 5-10 nenbers
~ (CH2AndNE( () RGr,  3NH&L EOsR 0ns-N (Rié soarié¢Rt ) —Nz&é 0) OR?,

AT B, 0 e B2 el
[oos9t;|h' Opﬁ%n%n&héf“ éxﬁB!a&lmehQO%‘{PASlélsen‘?ﬁ her ‘i’g{hlg

het erocycLe™ refers to ring system hayl
-N(R°henberS, andct;, 2+ om? 34h£;enqﬁtonsgﬁnd@penagetIyIn thisg
sel ected from N, S, SO and SQ2, mhereln no
embodimenti s hal it § ?Eeﬁeraﬁiﬁerpélﬁé gn@IﬁbﬁbhéEvné¥ef6rab1Y:

strail Q5§>]IF%rrtaH?(§h§é3@Pl es1p{1heteroacyl rings include
furanyl, 3- furanyl, N-1m dazol yl, 2-im dazolyl,
[00404 i m @@E@Ir)ﬂﬂln% o @ha@oewoodbmamtm tanel y.l;n,ventlon provides

xazonI 5-i soxazolyl, 2-oxazolyl,
Comqung%azol%kxﬂgu%& N—pyrrolyl 2- pyrrolyl,

3- pyrrolyl 2- pyrldyl 3-p 4- pyridyl,
2-pyrin1diny| 4-p |n1d| IA 5 py m di nyl ,
pyri dazi nyl (e g. nyI 2- thlazolyl
4-t hi azol yl, 5- thlaz ylo t (e.q.
5-tetra_zolyl) , trlazolyl , 2 trlazolyl and
5-triazolyl), 2-thieny-1, 3- thled941 benzof uryl,
benzot hi ophenyl, indolyl (e.g., 2- |ndon1) pyrazolyl
(e.g., 2- pyrazolyl) i sot Bildizolyl, 1,2, 3-
a zql 5: a I 2 4- oxadi azaql
where?)ﬁ qbél%t ?Fgclzlﬁlﬂ'}rgs algé(ag% hlé%g?f%%gl tLia any o% %%1 )émbodlments
hereih,.3, 4- thiadlazolyl 1,2,5- thladlazolyl purinyl,

yrazi nyL 1,3,5-triazjin U|noI|nyI e.g.,
L004L3 qui A8 Pry %rrau?% éT‘?‘%y?mgﬁ GBPRGY ﬁ%ﬁ cogpgund has the
stereb&@@bhh@@&ynyin&ﬁcgted Ipépggui nol i ncyl,

3-isoqui nolinyl, or |squ|noI|ny1) [ 0056] Furt her

exanpl es of heterocy QPIC S |nclude 3-1H
benzi m dazol - 2- oneg_3- Iﬁy zi | ai dazol - 2- one,
2- tetrahydrofuranyIN 3 et ah furanyL

2- tetrahydrothlophenyl ot h_i ophenyl

2- noLphol i no, 3- norpholln8 4§n0 phollno

2-t hi onoL. Phol i no, 3- thi onor phoPt RO,

4-t hi onor phol i no, 1 py-rrolidinyl, 2’ pyrrolidinyl,
where3npyheoladiinal ed -d:04 rah_&dfﬁ)ﬁéﬁeliﬁZiaﬁyl of2the embodiments
.t etrahydropi perazi nyl, 3-tetrahydropiperazinyl,
hereiR. i peridinyl, -26- 2-piperidinyl, 3-piperidinyl,
[0042}- pyr Qﬁobtm’éﬁ Zoyd azpl thys etﬂb@&ﬁﬁéﬁlt' N¥he compound has
5-pyrazolinyl, 1-piperidinyl, 2- plperldlnyl, 3-
the spergéppaemylstw purpybxq:@lt@@lbezowm azol i di nyl,

3- thIaZ%|Id |, 4-thiazolidinyl, 1-imdaz I|dinyl,
2-imd "6ﬁ§9" 45 |n1dazoI|d|nyI B2 q@ oliqgnyl,
i ndek| N ahydf oqui nol i nyl, R. N

tetraRydr qui Wyl , benzothloIHne, bengzodft hi ane,
and 1, 3-6?h;§?& “widazol - 2- one. [ 0057] K& /{;ﬁ
above aliphatil, yI, cycboal i phatic, heteriar and
het erocyclyl may coftain appropriate substltuentSR1
(preferably up to 5) independently selected from for
exanpl e, carbonyl and R9. Preferred substituents are
hal ogen, -0R9, -NOX2, -CF2, -0CF2, -R9, oxo, -0R9,
-0-benzyl, -0- phenyl, 1, 2-nethyl enedi oxy,

1, 2- et hyl enedi oxy, -N(R9)2, -C(0)R9, -000R9 or
-CON(R9) 2, wherein RO is defined herein (and is
preferably H, (Cl-C6)-al kyl, or (C2-C6)-al kenyl and

al kynyl), with (Cl1-06)-al kyl being nost preferred). It
shoul d be understood that this definition would

i nclude a perfluorinated al kyl group. [0058]It mnll be

ey




[ 0059] Unl ess ot herw se stated, structures depicted
herein are also neant to include conpounds that differ
wo@nlog/08323¢ he presence of one or nore isotopi cabdyus2005/006540

enriched atons. For exanple, conpounds having the

present structures except-fLdr WO

20051085236PCT/ US2005/ 006540 -27- the replacenent of a

hydrogen by a deuteriumor tritium or the replacenent
whereph gheavbonalles 1BG af doabieadi thednrapbonrhgr embodiments
herei%ﬁthin the scope of this invention. [0060] The
conpounds of this invention nay be obtained by any
[00430et hodccbrabudy N genettady ayibdbdehentrethodsikoewniba

.those skilled in the art for anal ogous conpounds (see
provigdeg coypryny B siormeta the: pur poses of f illustration,

the follow ng Schemeszf or the synthesis of tl-se

conmpounds of the presgent i tionare provided.

[ 0061] The follomﬁhqwagbﬁe kap/i on gy used: EDC is

1- (3-di net hyl am nopt oWL)) - 3- @t hyl |car bodi i m de HOBt is

1- hydr oxybenzotri azol e FHE gdrof uran TFA is

trifluoroacetic acid DCM s dichl of onet hane DVAP i s

4-di met hyl am nopyridine_ DI PEA is O

di i sopropyl et hyl am ne DNFzgg,dinethylfolnanide TFA is

trifluoroacetic acid Z i s ‘benzyl oxycarbonyl 1H NVR is
wheretuckhar vaageéilias raasonancde f1tedsihhanyl afethe embodiments

.chromat ography [0062] Schene | depicts a general route
hereip, prepare the conpounds E and F disclosed in this

[0044h NVENTHOBRe TR @M A this embodiment, the compound has the

stereochemistry indicated below:

R? 0
R A
N OH
H
o H
o N
H
O ;

wherein the variables are as defined in any of the embodiments

herein.

[0045] The embodiments herein may be combined to provide a
compound according to this invention.

[0046] According to one embodiment, the present invention
provides a compound selected from Table 1 below:

Table 1
5
_0 0 Yo o o o
0 J[j? 0 J[ﬁ? 0 J[:P
! ! !

I-1 I-2 I-3



group of species A readily obtained fromreduction of

the a-carboxylic group of aspartic acid (protected
wOowdoB/0$¥23 as an ester), is coupled to the car bexyUSm05/006540

acid noiety of species B (N-protected with P&) to

gi ve speci es C. PGL and P&R5are orthogonal protecting

groups (i.e., protecting groups where a protecting
group nay be sel ecti vel rennved in the presence of
Ho. r ectlngng : : PG shouKd pe abl e
oe|¢ ¢t hout RS 4 . ?
=T e, *i rt te pa e amle the¥ ‘!i%
mani pul at n OX|dat|on/ke sa |on/ 0”°N
deprotectlon/c i sati on sequence t glve speci es ! (O
The Ring A por ion of Dis then functionalized further

to gi xe4species E which igqmrt of the discl osgeds
i nvention. Deprotecti on 0 the ket al gi ves speci es F

e the Lhe d| o
[ i_jfivenrty 63]|Ivr|& ntsoTth N
N“nvent bon is ansuit ol Qor ot ecti n o] ,ﬁ:o
i ncl udi iy But gnot I|mtedt00t'ﬁ mne protectiAg N

gr oups descrl ed in T.W Greene &( G M Wit z, ©
"Protective oups in Organi ¢ Synthesis", 3rd Edi tion,
-29- Jofin Wley & Sons, |1Ac8 (1999 and ot her eTH+2i ons)
("@eene"). A"Z" pro ectl ng group (benzyl oxy ar bonyl)

ci,sla jpati Iarloy us ONF cti go r |
onyieat- thig i v:m' L In
PEZi s 'hrot ekt Ingp t he dgén &f roI| |

pref er abl Y~ ZN I shoul d be u erfk\g d that m)dl fa eg
groups ("Z- type( protecting groups' % enpl oyed in (
connection wth the conmpounds and processes of this
i nverlt-ldn woul d al so fal ITwiihin the scope of Ith2s
i nvention. For exanple, Z could be substituted at the

CH2 group or the ghe ylgoroup with R8o refer Id?halo
[

"o strai ght - nched a, gﬁ Vi
‘E)(u e Jonot egtin oyp. var ousH
oc. this i nvent®o |s a sui tabl

car box protecting ¢ oup, Iud| ng but no'? )
limted to WheCacid protecting grou s described in

G eene.13 n certain enbodi pepas, PGL is C1L. 6 1-15

strai ght-chained or branched al kyl group. A t-butyl
group is a particularly useful acid protecting group

f orgruse i n connecti gn vg this invent lcen 0065] I'n

S ) ; oynd _A_i 'fleq)a@)fmkl
ié%he ol I'?)v\onh{;;g

duly’ dgit i to
aspartl coacAd X eSi dues,
been reporfedi ®PGLOPGL 0 HENHINNA NH2 HZI\IODG@OE
-30- Al dehydes {sed for Peptide A(\dehyde Synt hesi s"
Tetrahedron, 58, pp. 2673-2680 (2002); K T. Chaprran
"Synddi s of a Potent Rewel%ible Inhibitor of-18
I nterl euki n-E Converting Enzynme" Bioorg. Med. Chem
Letts., 2, pp. 613-618 (1982) MD. Miullican et al.

"T i hesi s and on of Peptl @ylo rtyl
h ﬁ | nhi bj " B?
&I

so'ée ec | ($ynt heS| S %f
[35(18 9S)c} 9- (Benzoyl am Hc ct ahydr o- 6, 10 H
Di oxo- 6H-pyr|da no- (1, 2-a)(1,2)-b®iazepin-1-y-1]- caf\bo
nyl ] ;2Hqigno] - 4- oxobut anoi d, an interleukin_
conver{:nl ng enzyne (1 CE) ::'F]ﬁlf itor" 9, pp. 1583- f%92
(1999). Accordingly, Schenme | (and al so Schene |11
bel ow) could be nodified to use these other aspartic
acid residues. Schene Il. Preparation of Conpounds of
Formulae | and Il P2 0 11261)SrN 0 0 NCO

o




H OWR3c1CN CO 0j (CO RBAN Asir N O NO HOH OWHN 0 N4

HOR 7 Reagent and conditions: (a) R3COOH, HOBt,
websBes280C, THF;, (b) R3CONHCH( R2) COOH, HOBt, pavxB$2005/006540

EDC, THF; (c) 2M HC1, MeCN. -31- (0066] Schemne |

depicts formation of conpednds of formula | and ||

wherein Ring Ais unsubstituted proline. Here the

cyclic acetal fornrof a conmpound of thls |nvent|on i's

def Fnt as_fatnul a® he al dehydell
. or ‘:I’"\ oynd OhaﬂgﬁgE
'-rtt n 1] teU alji n beHs st t!ﬁ%d
|n t he ne epicted in [ 0067]
depi cts the es utilized td pare conpounds o
formul ae | and . Conpounds | be pr epar ed fro
conpogigls 1 by condensat i gnoaf the am no groupgi
with the suitably functionalized carboxylic a0|&ﬂ%or
derivative). In this step, standard coupling reagents
to form am de bpnds have been deprceﬁd other
congig4amn oWr in the art to foL
al so” be 'N 8} As gknown to sk eoN ers
a car boxyfi ¢ facdd A( 0) OH) can b&touf
am ne under apprdprfat & conditions for coupPlny
and car boxylic acids. ternatively, in such
couplings, a carboxylic acid derivative (- C(O)X)
be enpl oyed mreBead of the carboxylic mekd. It should
be understood that in the context of coupling an am ne
and a carboxylic acid derivative, the derivative woul d
act|%ate the acid to facilitst oupling to an am ne.
r fat gpoups are e eavhng groups
% skrlled@/%= rch's
ancedD Chem stry" EﬂjghSntth M B.
and Mar ch® JH, John Wley & Sons, thﬂ#brkﬁ 2001. ,
[0069]Typ|cal gbgrtrons for couplrng an éhrne and an.
acid include co ning a suitable sol vent,
carboxylic agi.gy a base, and a peptidexcogpling
reagent. Exanples of suitable conditions are described
in U52002/0042376 and WD 01/81330, the entireties of
mhrch are hereby inceg par ted by reference. In certain
nts the co-wlt 20 as descr|6e¢n
vers N EOO7
pr ae (5|vat|ves th:
of the fornulaO whe e|n X |s CI N
OC( O)R' (R 1% allphatlc or aryl), OSH SR, SAr, orH
ESeAr .

I-29 I-30 I-31
st €l foghe
N“NAN \va 0
iy o i P
N 0N



In some enbodi ments Ris C(=0). Suitable conditions
for using these appropriate derivatives are known in

wo besas3e Scheme 111. Preparation of Conpound BCT/US2005/006540
CQ2tau (a)ZN OH H2NO NOH dCQ2t Bu (b)ZN O NL dco2t Bu(c)
NCALI , 0 0 NO RlL ORI 2845 0 NG rN O O
NI :41(i) HOR 1

Cl o cl o Cl o
ﬁitrkN N { :!; /Atjj’qN N
BN ? B 'gs!
0" N 0" N
H 0 H
I-34 I-35 I-36

e K?NIE CI o t? ( HO@"‘ K?
i

SR HN@”K?LE LRy

I-43 I-44 I-45

I-46 I-47 I-48



Reagent and conditions: (a) Cbz-Pro-OH EDC, HOBt,

DVAP, DI PEA, THF; (b) Swern; (c) R1OH, 3A sieves, DCM
was@dstos28 TEA, DCM (e) 112, Pd(OH)2, EtOAc, BAFUS2005/006540

Et 3N, (f) EDC, HOBt, Et:3N, EtO0Ac, DWF;, (g) H2, Pd/C,

Citrate Acid. [0071]Schene131I deprcts a possrble

route to prepare conpounds 7 and conpounds 1 descri bed

in schene | . Comound 2, readily obtained from
;§d f the a- carbO@ygr group of » sparbr cid,
ol r obg(c ( @ro=o %:
otha dtHN prio
forn13 Fbre N h prollne |s cted with a Z

(benzyloxycarboqyl) group. Cbnpoun 3 are then
oxi di zed into the al dehydes 4 mhrch are acetalized |n
situ ¥v8%ive the -33- adetH s 5. Acetals canIbél
formed in the presence of R-CE (or a suitable acetal
form ng reagent) a protic acid (for exanple, T50H)

or a L ci and a suitable snly Exanpl es of
e -CE;

f opm ng reagehﬂgzﬁh&t Ormmco ounds
cone et hyn N ooMsgrd ed
ethano equrwP and in 'mde but aPe mted

to, triethylort rnate o drethylace?ahj soch as a

(CHB)ZC(OCHQCHB)Z Preferably, the sol vent |S(CHQC12

t ol uene, _L&hl orobenzene. Appropriate p&gggc aci ds

include, but™are not limted to, TFA,

p- TSOH. Appropriate Lewi s aci ds include, but are not

limted to Ti Cl4, MgBr2, and znCl2. [0072] I n Schene

[, the OX|dat|on of conp s 3 to conmpoundsg?yis

Hdéo |nq)doee(yn rn copdrtr-ns er
.trg @ ons SQ ad fo

conpoun s oof At t oq3 e er@ed

condi ti ons %rﬂ se that a relfati vel uick

to mnimze epinerization at the |d side chain oF (

the nodified aspartic acid residue. In one enbodi nent,

the &idhtion step is a T=ABO oxi dati on (see Ex&6pl e

-1, Method C, below). Other oxidation c ndltlons
i nclhiudél & s rtion oxi dati on andclaQ
t et N errut henat e (

[ 0073R&Hdely ﬁ be isol at ed aMe(p
carried throug tly to 5 without i sol aP |0m
Deprot ecti on of the tert-butyl ester (in 5) is

acconpanreg&hy spont aneous ring cyclizat] Qg to grve a
m xt ure of ast er eoi somers which were s Pat ed by

col utm chryomat ogr aphy to give the e rically
- 6 &hd anti ket &'s@ nat ese ed in
Q| S\ S¥
on

)N protectio
aci qgorylLems acid con oprlate
Appﬂmpﬂ ate-sol vent s |nclude but*hreonet
limted to, toluene, chlorobenzene, and DCM
Appropri ategy otic acids include, but arp_ggt limted
to, TFA, p- T50H Appropriate -34- Lew s aC|ds |nclude

but anen | ed o Ticl4, ngyBr2, an
cIarrty of th che only syn ketaPs
e,'){<t ooform conmpou@ds

.r equenéb used to aK% N

ounds 6 are sub ted to hydrébenoly5|s and heO\\
resul ti ng conpounds 7 are reacted with Z-protected
am noaci dg-edsi ng conditions known in the-gst to
prepare am de bonds, to yield conmpounds 9. Conpounds 7
may be generated and used in situ. If isolated, it is
preferable to use conpounds 7 relatively soon after
generation. Conpounds 9 are finally submtted to
hvdr ogenol ysis to give conpounds 1, which can be used
directly to prepare conpounds |, as depicted in Schene
I'l. [0074] Al ternatively, conpounds 7 can be used to
prepare conpounds I, as deprcted |n Schene 11. In this

o e N D I T N N 1

re r ent d
th



H OW11l 17 Reagent and conditions: (a) ROE / HOBt /
DVAP / EDC/ THF or RC1 / Et2N/ DCM (b)

wORNGIEER2) COOH, HOBt, DVAP, EDC, THF; (c) 2M HQGT/ive1obb/006540

-35- [0076] Schene 1V depicts formati on of conmpounds of
formula Il and 1V, whereil®Ring Ais

2- Aza- bi cycl o[ 2. 2. 1] - hept ane- 3- carboxylic acid. Here

the cycljc acetal foLm of a conpound of this invention

I scdegi d foryrula 111 and thegal de mi
/l\[rHNde Pc ezﬁ;r for darulv. Schere | Y ddpi g s At hg out g
m&d o Rreflar@ conpounds oOf @ I{ée I 1}y ang lov.
© ounds®I & Nark be prepared fron orrpourﬂllso b

condensation of t P\am' no group in 11 under condit(?bps
to provide the desired R group, such as suitably
functi onali-#&d carboxylic acid (or derivatbée),

a
{4 condi ti ons known e artOt N mz

sul fonic acid (or derivative), chloroformgte or
car bamgyl ~¢hl ori de (or isocyanate),cfi9p undey
Fap@r opr i regztion condition. dn khill sfepn s?andafd
A0 e ts to form CONA b hadye Tpee o)
piftt ed; i h
Ky

CO- NH (oP aM , or S02-N) bonds can al so be used
provi de the desi ked conmpound conprising RN

Al ter nativ:l_e_l7é/sb conpounds | can be prepargdgkrom
compounds 1 condensati on of the am no group in 17

depi ct ed; ot her"cyNTdIYT ons kno

y
Wi th uitably functionalized carboxylic, acid (or
¢ Qer vaF| ) | fonic acid (or derivativg)s o
ma r carbanoyl chloride (g S e)
IH th s ,_(gt andard coupling d)eas o flor C§¢H
bonds Havél bed ; Nn 3
o

O

the art to form\CO NH bonds can al'so Be used.
2005/ 085236PCT/ US2005/ 006540 -36- Schenme V.
Prepar ati ofr&f Conpound 11 eco21Bu(a)ZNEcE813u

H

(b) ZNeCO2f 13u(c) ZNC2113u H2NA..,,OH 0 OH 0N 0
NI T. ORI0 0 0 tr o)
N N
Pt J@XN Lo U o
0] N =N o) N
N " H B O H B
o A 1\

I-69 : I-70
o 0 0 o
H,N ° N ' H,N °© N 3
cl 3\ cl 7\



0 OHH OR1 210131415 (d)ZN(e)HNR2 0 -10-0 + zHN
Al'tai ZHN 0 ONOO H OR1IH OR 16171819 R2 (g)R2NN O
woedsk/odsk3iReagent and conditions: (a) EDC, HOBtpCTEI905/006540
DI PEA, THF; (b) Swern; (c) R ou, 3A sieves, DCM TsOH
(d) TFA, DCM (e) 112, PHzw2, EtCAC, DWF, Et)N, (f)
EDC, HOBt, Et3M EtOAc, DWF, (g) H2, Pd/C, Citrate
Aci d. [0077] Schenme V depl cts a possible route to
[00473r ebecer@bmiotm dsnavhandewbapoumes, 1thdasreissed iimvention
I obt ai fro
prOVlsqcedgu@t |Comp(§>fu %Ee ang)ff%ll%yl c%érloel?rg g? §5%rﬁ%lgc?dbelow
Tabld ® coupled to N protected
E-aza brcyclo[2 2.1] eptane 3-carboxylic acid 10

,o ygmet ry, 13, O2
nl tHhen
- aI"bI f tu H!oog % f;
the acet aI prot ectiop d\f e tert but yl
i s acconpani ed be spont aneous i Ry cyclization to gr ve
a mxxI¥Ee of diastereoi sare+s which were sepamat-ed by
col utm chr omat ogr aphy to give the enantionerically

pure syn ketal s 16F nd antr ketal s (not represent ed in

hics herre) Al 't ef n ng A groyps 7~
% cially re ort ey o
RE g rOHay pr c@Hdl to the sﬁ:OH
0 H
0“"N
H o

known § Hterature.

-4 - T~

FF
H,N 0 o C ¢ o o C]
52 & AR 1.7 ?f;
0] H 0] H
o”"N 07N
II-7 II-8 -
. o K o ¢ o 5 cl
YR L R L TR
H 0 H H
cl
07N 07N o”"N
IT-10 IT-11 IT-12
cl
0 Oil; o N 0 o
NN OH N N on ¢ NN OH
¢ o H N 0 H
0”N 07N 0
H o H o H o



[0078] For clarity of the schene, only syn ketals are
represented in the next steps to form conpounds 17 and
wd doobuss28dhre same sequence nmay be used to formeat/Uus2005/006540
ketal s. Conpounds 16 are submtted to hydrogenol ysis

and the resulting conmpoundslL-17 are reacted with
Z-protected am noaci ds, using conditions known in the
art to prepare anide bonds, to y| el d corrpounds 19

[ QO79] ernat vel unds 7 c@n e ws
' ou dsw ed [
gﬁg Hn S g fa Qﬁ t driog ?ﬁw

to give co ds 11, V\,hl Be used directd
prepare conﬂbuﬁds 11, as deﬁl cted in Schene | V. o]

[ 0089 The R3COCH used i ngpchene |1 are eitherpr_qg
comercially available, reported in the literature, or
prepared according to nethods known in the literature.

Fgr c nmpound 11-30, 2- ¢ Ioro 3- nethoxyben20|c aC|d
gpa d as H@Or ). 59@ 19 /g%

rlcful uay o oxyb en ol C chd pp,ep t g:

2- ani no- 8- er | uor onet hoxyEnoi d\‘ﬁ% (preparOedNa

inJ.Og. Chem® 68, 2003, 4693- 469%) using a Sandrrey

repl &&eifnt of the ami noIQr%le by a chloro, a4 ng

to a nethod substantially simlar to the one reported
inJ.0g. Chem 59, 1994, %ﬁlz 2944. [0082 Accordl ngly,

|o al so r0|

pr Bcess f ring a
g 4o o |s |n N-
i fen Fovi vo aH Ac%sﬁ:?& ri'nga g
foconpound:) rnullaeq Y |s 0 O-

the other varPables are as defl neéf in any of t he
enboliARAt S herein; conprrs2yg reacting a conpoioyd of

formula 1:
¢ o N 0 # CFao
0 0
OV b LD K K;
o2 N Y © ANy H
H H
II-25 II-26 II-27
< °)§ @% @*#
IT-28 II-29 IT-30

F o Cl o
MeO t o) FsCO t o
'y ) N? on Oy ) N? on
oo N Yy oo N !
H Ho o

Ir-31 Ir-32



R2 1 wherein the variables are as defined in any of

t he enbodi nents herein; and a conpound of fornula RX
wob@se83236X i s OH or an appropriate derivative BGCT/€852005/006540

| eaving group), in the presence of conditions for

coupling an am ne and an &3d (when X is OH) or an

am ne and an appropriate acid derivative (when X is

notC}I(l e., a Ieavrng group for exanmple, d) to
'd@ un Ia I [OOSﬂ]@mq; er
VI es snf rep un
w.rnul erel ¥ |s F
varrabIes ab flned in ao the enbodlnéhb

herei n; conpri |@g reacting a c ound of fotinula*ﬁ:o
7 whq&egg the variabl es ggesas defined in anypfsghe
enbodi nents herein, and a conpound of fornula

RNHCH( R2) C( 0) X, MwmuansCHoranapmmiMe

ro i ve, |n t he predenc f condltlo S(j05 plrng
j§:

e dfjan acid teo
i dHd@r i a |W@ (wHe&n t 'br e
a) to ¢ the conpound la I. [OO85T

anot her enbo@rnent of this |nventﬂbn provi des a
procags3eor preparing a aarpgund of fornula IdE-38\0
2005/ 085236PCT/ US2005/ 006540 - 40-

HO&”“#? g: o g & T f; g K 7 f;

O” N
H o
II-39 II-40 IT-41
° Cl
” 7 N? OoH HN H J ?ﬁOH HN/Q/KM N? OH
0N H Oé\ 0N H 04\ o oN H
H o H o H o
I1-42 IT-43 IT-44

F oo ¢l o
o \( o Cl 0 o
NN N"N-N ,@AN N
HN oD OH o H oD OH Ho N oH
é\ 0" N H o 0PN H
H RO

IT-45 II-46 IT-47

Cl o cl f )
d\/@){ i o] ’®,l? K 0 Cl o o
N N
H B ﬁ:OH HN H g N ﬁOH HN*©/Kﬁ -3 N ﬁ;OH
i ; H AL ;
047— 0 ” I o o ﬁ

IT-48 IT-49 II-50



Iv wherein the variables are as defined in any of the
enbodi nents herein, conprising reacting a conpound of

wo ovoss3d :  wherein Y is: R wherein R and RICBUS2005/006540
each i ndependently as defined in any of the
enbodi nents herein, under-23+rolysis conditions, to

provide the conpound of fornula I'l. In certain
enbodi ments, Ris R3Q(=0) . In yet other enbodi nents,
when A is proline, s R3C( O) Hydr ol ysi s condltlons
for @ogv tlng I to ar known to k|IIed
(see e. g@,%f CSuch K
eHa par i at ol n)? onit 'r?;é) OH
Ansl aqueolis Hle.g., 2M HC 86]AnoWheF
enbodi ment pr'bvPdes a process f&r(preparlng a conp' ound
of fegpgha 6-A: -41- wherskn P& is a suitables

nitrogen protecting group and RL is as defined in any
of the enbodi nents herein, conprising reacting a
conpound of formula 5-A: 5-A under suitgble ring

cycllzr | [tions, to providecthe ofO
for |tab e ring cyclo

|nclu aﬂﬁa i QHSU|tabIe s nt ; Hf

TFA in DCNI 8t her enbodi prOV|

process for prep rlﬁg a conpound of fornula 5- A S-
conpr iggi-m@ reacting a conpound of fgragisa 4-A: O

P&2- - NOpGL 0
cl Q O a o 0
H H H
O N )L O N
o N o
H O H H S
II-56 II-57
cl 0 0 e . o)
S¥easptciissegaste;
H H
o N 0 N
II-58 II-59
F 0 " F oo
/O\©/{LH N OH 0O H N OH
N H o A H
o Ho 05
ITI-60 IT-61
(0] Q 0 (@
0 N N OH o N N OH
/U\N (0] O” H \)LN (0] G N H
Hooa 0 Hog O



4-A in the presence of R1-OH (or a suitable acetal
foLm ng reagent), protic or Lewis acid (for exanple,

wa s@dblpss2and a suitable solvent to provide the PONPS0§006540
of formula 5-A 10088] Anot her enbodi nent provi des a
process for preparing a cebpound of forrmula 4-A -42-
4- A conprising reacting a conmpound of fornmula 3-A: 0
P&-NOO_PGL 3- A under suitable oxidation conditions

(for a e, @ Swern oxidation: Ma 0 J. o Swern,
D.Q Syt h 81, 165-185) tq pmovijde coftfpound
xef N " Preferred oxi n@ onNToprdiYi orf iNt! ude
| & TEVPE o ipH (see Ex 1, MeO had G ow) .

[ 0089] AnéX her odi nent proovi des a procéssffo

preparing a conpound of foimula 3-A: PG-N O OH 3-A
=upri skihta4 reacti ng a conpound of fdIandm 2: Pal
H2N- Th

o o)
0
H,N o N
Cl o

II-66
[0048] In certain embodiments of this invention, the
variable definitions are selected from those depicted in the
compounds of Table 1 and/or Table 2.
[0049] As used herein, a specified number atoms includes
any integer therein. For example, a group having from 1-4
atoms, could have 1, 2, 3, or 4 atoms.
[0050] As used herein, an aliphatic group includes
straight-chained and branched groups having the specified
number of atoms. If the number of atoms is unspecified, the
aliphatic group has from 1 to 12 carbon atoms. As would be
understood, alkenyl and/or alkynyl aliphatic groups have a
minimum of 2 carbon atoms. Preferred aliphatic groups are
alkyl groups (preferably having from 1 to 6 atoms).
[0051] Cycloalkyl and cycloalkenyl groups have between 3
and 10 carbon atoms and are monocyclic or bicyclic, including
linearly fused, bridged, or spirocyclic.
[0052] As used herein, "aromatic group" or "aryl" refers to
a 6-1l0-membered ring system that contains at least one
aromatic ring. Examples of aromatic rings include phenyl and
naphthyl.
[0053] As used herein a "heteroaryl" refers to ring system

having 5-10 members and 1, 2, or 3 heteroatoms independently



OH 2 with a conpound of foritiula 20-A: -43- P&---NN

0" -X 20-A under conditions for coupling an am ne and
w@2mangR3gl i c acid (when X is OH), or an am neP@NUSANS/006540

appropriate carboxylic acid (when Xis not OH), to

provi de the conpound of f4r+rul a 3-A. [0090] Anot her

enbodi nent provides a process for preparing a conpound

of formula 6: ,6 wherein P& is a suitable nitrogen

selectgfofaenm Ay aw&ib_, ahd RL $9r adldefthed MRSHRiTOR G Heast
one xiFPAY RS gheLSHOLCAY| S 5201 | 1B oEaRRLT of
thiazodendi tions, to provide the conpound of fornula 6.
tousar O00RLAROLY olbec ot o o5 R BLOSESS 0L 0y oyt
having' 8aaly Agmdsemaund  ob f ekl & eroatoms independently
selected from N, N(R®’), O, S, SO, and S0,, wherein no ring is
aromatic (e.g., piperidine and morphol ine) .

[0055] Further examples of heterocarvyl rings include
2-furanyl, 3-furanyl, N-imidazolyl, 2—imidazolyl,
4-imidazolyl, 5-imidazolyl, benzimidazolyl, 3-isoxazolyl, 4-
isoxazolyl, 5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-
pyvridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
pyridazinyl (e.g., 3-pyridazinyl), 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, tetrazolyl (e.g., 5-tetrazolyl), triazolyl (e.g.,
2-triazolyl and 5-triazolyl), 2-thienyl, 3-thienyl,
benzofuryl, benzothiophenyl, indolyl (e.g., 2-indolyl),
pyrazolyl (e.g., 2-pyrazolyl), isothia zolyl, 1,2,3-
oxadiazolyl, 1,2,5-oxadiazolyl, 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-quinolinyl, 3-quinolinyl, 4-quinolinyl),
and isoquinolinyl (e.g., l-isoquinolinyl, 3-isoquinolinyl, or
4-isoquinolinyl).

[00561] Further examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, 3-(l-alkyl)-benzimidazol-2-one, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl ,

2-tetrahydrothiophenyl, 3-tetrahydroth iophenyl, 2-morpholino,
3-morpholino, 4-morpholino, 2-thiomorpholino, 3-
thiomorpholino, 4-thiomorpholino, l-pyrrolidinyl, 2-
pyrrolidinyl, 3-pyrrolidinyl, l-tetrahydropiperazinyl, 2-
tetrahydropiperazinyl, 3-tetrahydropiperazinyl, l-piperidinyl,



in the presence of R-OH (or a suitable acetal formng

reagent), protic or Lewis acid (for exanple, TsOH)
wEDmsass6 t abl e sol vent to provide the conpounecDis2005/006540

formula 5. Preferably, the solvent is CH2Cl12, tol uene,

or chl orobenzene. [0092] Anabher enbodi nent provides a

process for preparing a conpound of fornula 4: 4

. conprising reacting a conpound of foilLula 3: ON CH 3
2-pinfrdernadi ¢ abiRIRSG IO coritazsisilor Jebamiizoladnyl,

s QRI08 9% K B S8 LSO SE LT, -
pipenﬁdﬂhﬁﬂmﬂﬂ{pmgﬁﬁidﬂqykaIZéthﬂ&ﬁdﬁﬁﬂﬂﬁyﬂxﬂBH@hiazolidinyl,
o-end 0SS ot Sotos e B 25, A BLOSORLY o
imideGAMMIEiS G F-eaGtd b1 derpounchaf1 frgamul a 2
tetrahydroquinolinyl, tetrahydroisoquinolinyl, benzothiolane,
benzodithiane, and 1,3-dihydro-imidazol-2-one.

[0057] Each of the above aliphatic, aryl, cycloaliphatic,
heterocaryl, and heterocyclyl may contain appropriate
substituents (preferably up to 5) independently selected from,
for example, carbonyl and R®. Preferred substituents are
halogen, -OR’, -NO, -CF3, -OCF3;, -R’, oxo, -OR%, -O-benzyl, -O-
phenyl, 1,2-methylenedioxy, 1,2-ethylenedioxy, -N(R%),,

~C(0)R’, -COOR’ or -CON(R’),, wherein R’ is defined herein (and
is preferably H, (Cl-C6)-alkyl, or (C2-C6)-alkenyl and
alkynyl), with (Cl-C6)-alkyl being most preferred). It should
be understood that this definition would include a
perfluorinated alkyl group.

[0058] It will be apparent to one skilled in the art that
certain compounds of this invention may exist in tautomeric
forms or hydrated forms, all such forms of the compounds being
within the scope of the invention. Unless otherwise stated,
structures depicted herein are also meant to include all
stereochemical forms of the structure; i.e., the R and S
configurations for each asymmetric center. Therefore, single
stereochemical isomers as well as enantiomeric and
diastereomeric mixtures of the present compounds are within
the scope of the invention.

[0059] Unless otherwise stated, structures depicted herein
are also meant to include compounds that differ only in the
presence of one or more isotopically enriched atoms. For

example, compounds having the present structures except for



HA-Th OH 2 wth a conmpound of fornula 20: P&-NN) 0 X
20 under conditions for coupling an am ne and a
w@20060%328é ¢ acid (when X is OH), or an ani ne arCr/es2005/006540

appropriate carboxylic acid (when Xis not OH), to
provi de the conpound of foRfrula 3. (0094] Anot her
enbodi nent provides a process for preparing a conpound
of fornmula 16: ORlL 16 wherein P& is a suitable

the reoflgogEantprot ethyidyafsupodng Revterdgmief fed iinmanyor

t i I.n, coprising.reacti a
che QAU SE TR 367 i nder 8861 pgrG carbon are
withircydld zatdpen cbndiid dnsserdtoipnovi de the conpound of
formula 16. [ 0095] Anot her enbodi ment provides a
[00601, oc e (™ Lgﬁg g T CmRBURE SP1 GERUIbE PRtainsd by

any medOI, Sifg JEaLd | Jith & L0MPQUAL Rk 1 oot d ol 1Bt
Fcﬂlg‘f H ( 0

the presence of Fi or a suitable aceta rm ng

those rdddmd irpridid ey fAewnissaratpdopkorcoewanpides, (Es@He.g., WO
99/ 475?4%5 rﬁe} | & o'%éc%ee pSLPrlpVoesnets toof pg?ihg%rtal%elo%qW%%uen%oolflowing
Schemes for the synthesis of the compounds of the present
invention are provided.

[0061] The following abbrevi ations are used:

EDC is 1-(3-dimethylaminopropyl )-3-ethylcarbodiimide

HOBt is 1-hydroxybenzotriazole

THF is tetrahydrofuran

TFA is trifluoroacetic acid

DCM is dichloromethane

DMAP is 4-dimethylaminopyridine

DIPEA is diisopropylethylamine

DMF is dimethylformamide

TFA is trifluorocacetic acid

Z is benzyloxycarbonyl

M NMR is nuclear magnetic resomance

TLC is thin layer chromatography



[ 0096] Anot her enbodi nent provides a process for
preparing a conmpound of fornula 14: conprising
wo emshsags a conpound of formula 13: -47- 0-" Ppcudfo5/006540
under suitable oxidation conditions (exanple, a Swern
oxi dation) to provide theZ®npound of fornmula 14.
[ 0097] Anot her enbodi nent provi des a process for
prepari ng a conpound of fornula 13: PGL o, OH 13
conprising reacting a conmpound of fornmula 2 with a

SchenfePHPoOU r(5%1’1%]}83:10 rsrg‘flle?nez Jfo ro th%Gp r%pl_aq:lg_'t-gbnq_ol f2 E and F

OPG, oPG
A ! A o
(o] A - — PG,"
+ —_— PG, [o] > 2
OH PGz’Q oH 0
H,N 0” N
H 0=Ry
D

O0” 'N
COOH H

A B C
M

R 2 LA COOH B2 {4 7
.NJ\"‘N R, N
R -~ ﬁ’L“’ 0
07NN 0oy
o H O-Ry
E

F

[0062] Scheme I depicts a general route to prepare the
compounds E and F disclosed in this invention. The amino
group of species A, readily obtained from reduction of the o-
carboxylic group of aspartic acid (protected with PG; as an
ester), is coupled to the carboxylic acid moiety of species B
(N-protected with PG;) to give species C. PG; and PG, are
orthogonal protecting groups (i.e., protecting groups where a
protecting group may be gelectively removed in the presence of
another protecting group. Ideally, PG; should be able to be
removed without removing PG, and-vice versa). Here, the
aspartate part of the molecule is then manipulated in an
oxidation/ketalisation/ deprotection/cyclisation sequence to
give species D. The Ring A portion of D is then
functionalized further to give species E which is part of the
disclosed invention. Deprotection of the ketal gives species
F which represent the other part of the disclosed invention.
[0063] In various embodiments of this invention, PG, is a
suitable amine protecting group, including but not limited to,
the amine protecting groups described in T.W. Greene & P.G.M

Wutz, "Protective Groups in Organic Synthesis", 3¢ Edition,



21 under conditions for coupling an am ne and a
carboxylic acid (when X is OH), or an am ne and an
wappsognsat e carboxylic acid (when X is not ODCT/US2005/006540
provi de the conpound of fornmula 13. [0098] Anot her
enbodi ment provi des a proeess for preparing a conmpound
of foimula 22: 22 conprising reacting a conpound of
formula 23: -48- 23 in the presence of R1-OH (or a
John Jijilteablée Smrest,allrfor nilPP I eak mherp rastiitd cors )L eics egied ) .
.o for . ex |l e, TsOH), and.a suitable _solvent to provid
B 2 o e P R SRS SRS oy heng: S oY
usefulnel-gae.t dutimy eralp |08 ek tigy ddrireidwiler thefolmate,
, a diethylacetal, such as a (CH3)20(COCH2CH2) 2. _
invenslefer aldity COROUEHISy aftelSIICRIEI PS RBPeplelngrthe nitrogen

of a.%&%ﬁﬁ%%ﬁn%ﬁgeis g@if@ﬂi%ei.en?Qd%ﬂ$@idq§§v. §Sr&ood

process for “preparing a conpound of fornu
that godifising reactdsng( @ -cymzEo o tdc tfiargmgraudis "0 .eR@loyed
in cdﬁ%ggﬁaoﬁj%ith the compounds and processes of this
invention would also fall within the scope of this invention.
For example, Z could be substituted at the CH, group or the
phenyl group with RS (preferably halo or Ci;.¢ straight-chained
or branched alkyl) to provide a Z-type protecting group.
[0064] In various embodiments of this invention, PG; is a
suitable carboxylic acid protecting group, including but not
limited to the acid protecting groups described in Greene. In
certain embodimentsg, PG; is Ci-¢ straight-chained or branched
alkyl group. A t-butyl group is a particularly useful acid
protecting group for use in connection with this invention.
[0065] In Scheme I, compound A ig a modified aspartic acid

residue. In addition to compound A, other modified aspartic

acid residues, including the following, have been reported:

o OPG; OPG;
0o O 0
° N J\ OPG
4
H,N HoNT NF SN SNH,  HoN
OPG; H OPG,

wherein, PG; and PG, are appropriate protecting groups. These
modified aspartic acids may be prepared by methods known to
skilled practitioners. See, for example, United States Patent
Application Publication US 2002/0042376 (especially page 9,
paragraph [0121] and pages 21-22, paragraph [0250] and the
documents cited at paragraph [0123]) and United States Patent
6,235,899. See also, C. Gros et al. "Stereochemical control

in the preparation of a-amino N-methylthiazolidine Masked



2 under suitable oxidation conditions (exanple Swern)
to provide the conpound of fornula 23. [0100] Anot her
wepisdssrent provi des a process for preparing aPCDUPmMUFNE6540

of formula 5-A 5-A wherein P& is a suitable

carboxylic acid protecti4sgp-group, P& is a suitable

nitrogen-protecting group, and RL is as defined in any

one of clainms 1 or 5-9, conprising: -49- reacting a
Aldehydeapoerd 6brf Bepulide20idechP@@- Syhth8eiss X PO:=rakedhon,

58, ppung‘g?gJ 2ﬁ8,t,(%ﬁ@bgrzgguppﬁﬁgmgﬁ a%ﬁ@%%sjas "0f% potent

Revers ¢B1BOXYhi Bidekd ofWheReX1b8kOH) B ObnaBr#HAY @R A8
appropriate carboxylic acid gvvhen X is an appropriate

Bioorg| eMefngChemupletis - pr dvi BB -t Ré3cOABoUAP B4) f Ml a

[ 01]. t | t
oyl HOUH S subed Al poRgHAEe? g o5Eson
Aspartyl Aldehydes as Inhibitors of ICE'" 4, pp. 2359-2364

(1994); M.H. Chen, et al. “An Efficient Stereoselective
Synthesis of [3S(1S8,98)1-3-[[[9- (Benzoylamino)octahydro-6,10-
Dioxo-6H-pyridazino-(1,2-a) (1,2)-Diazepin-l1-y1]-carbonyl]
amino] -4-oxobutanoic acid, an interleukin cormverting enzyme
(ICE) Inhibitor” 9, pp. 1587-1592 (1999). Accordingly, Scheme
I (and also Scheme III below) could be modified to use these
other asgpartic acid residues.

Scheme II. Preparation of Compounds of Formualae I and IT

1 \(ai Rs‘LNJSr? ©_ Nﬁr?f;

1
HN
t: 1 1I
OR!
7
Reagent and conditions: (a) R®COOH, HOBt, DMAP, EDC, THF; (b)
R’CONHCH (R?) COOH, HOBt, DMAP, EDC, THF; (c) 2M HCLl, MeCN.



PG ORL ON ORL 5 conprising reacting a conpound of
formula 20: PG -N O 20 -50-- 22 under conditions for
w@200phsage an am ne and a carboxylic acid (whenped/Us2005/006540

OH), or an am ne and an appropriate carboxylic acid

(when X is not OH), to previde the conpound of formnula

5. [0102] Anot her enbodi nent provi des a process for

preparing a conpound of fornmula 5-A: 5-A conprising
[0066deact iStireaes dripoiamd chis ffowmaltd ozu 0 PERmI @ ofi thoraula

I andc%rfgogfvrlllderoefirf 9{1% % %Zs unsubstituted proline. Here the
cyclic acetal form of a compound of this invention is depicted
as formula I and the aldehyde form is depicted as formula IT.
Compounds having a Ring A other than unsubstituted proline
could be substituted in the methods depicted in Scheme I.
[0067] Scheme II depicts the routes utilized to prepare
compounds of formulae I and II. Compounds I can be prepared
from compounds 1 by condensation of the amino group in 1 with
the suitably functionalized carboxylic acid (or derivative).
In this step, standard coupling reagents to form amide bonds
have been depicted; other conditions known in the art to form
amide bonds can also be used.

[0068] As known to skilled practitioners, a carboxylic acid
(-C(O)OH) can be coupled to the amine under appropriate
conditions for coupling amines and carboxylic acids.
Alternatively, in such couplings, a carboxylic acid derivative
(-C(0)X) may be employed instead of the carboxylic acid. It
should be understood that in the context of coupling an amine
and a carboxylic acid derivative, the derivative would
activate the acid to facilitate coupling to an amine.
Appropriate X groups are essentially leaving groups and are
known to skilled practitioners. “March’s Advanced Organic
Chemistry”, 5™ Ed., Ed.: Smith, M.B. and March, J., John
Wiley & Sons, New York: 2001.

[0069] Typical conditions for coupling an amine and an acid
include combining a suitable solvent, a carboxylic acid, a
base, and a peptide-coupling reagent. Examples of suitable
conditions are described in US2002/0042376 and WO 01/81330,
the entireties of which are hereby incorporated by reference.
In certain embodiments, the conditions are as described in the

Schemes and Examples herein.



OR1 22 under conditions for coupling an am ne and a
carboxylic acid (when X is OH), or an am ne and an
wappsognsat e carboxylic acid (when X is not ODCT/US2005/006540
provi de the conpound of fornmula 5-A. -51- (01031In
accordance with this inveiit+on, the processes may be
used al one or in conbination to provide a conpound of
this invention. [0104] Certain specific enbodinents of
[°°7°]th| s BraleReso R Ip pEPreprppsce S84 VB vigse pacilige, out are
unds (| oyn 4
rot 11ITRALELS, Sl ot T e i WA gh e 45 1,
F, OC(eonpoungg 4s|31ﬂghat§@l@&edxbut ,CEH,I S&,08Ad,r eet kyear.
e.d. enerated i,n situ from4; and 6 from5
I somg, SgPafigeras: fie LietHoY -di SCH 6] TEPERR i PRoa o using
these BERESLIed reMaedh FRRL cGOBRRUALS S are tRepated from
compounds 5; conmpounds 5 are prepared from conpounds 4
(whet her isolated or not); and conpounds 4 are

schemePTgRAT €@, L0QM. 3, Fr eferabl v, cogpounds 6 are used in
ni ng caspase

|nh|b|tors uch proli talnlng caspg |nh|p|tors
'(9@ ag ARt (IP) leN O?-Bt’hos@) di’s &4 n
HoN ﬁ35308 R545, mo 0, and 0863

(which are alH |ncorporated therein by referéhced . For
%xanple compound A (and stergoi somers therggf) of VO
1/ 90063 (which™are specifically incorporated herein

by reference) coul d be prepared as discl osed here|n

e, oe. g 13)o For th av0| nce of®d
«D, Zé be_( dg% ot hat sus (ﬁro e %ﬁJ%ﬁ
nds coul @ plctéHNgyffor al exwc
Rihg ARi's pyrroli'dling{i.e. is derived fronrp?oMrn
[0195] The processes for convegtlng conpounds
proline contalnlng caspase inhibitors are pre erably

as disclosed herein. The processes for preparing
conpounds 3 are also preferably as disclosed herein.

ot ger processes known to skilled practitioners

(gL %ﬁ iE> ed to convert conpounds 6 to proline
conb aspase i nhibitors and/or to prepare
conpoun -52- (0106] O her enbodi nents of this

i nvention provide t he conpounds of fornula 3 to 6, 3-A
to 6-A and 13-16. [0107] One enbodi nent of this

ReagengngﬁﬁtbSndEEQ%hges E?ecﬁo”B%%”gﬁ Offor puER  46aBG2- N
DIPEA, NHF Swern; (c) R.OH 3A sieves, DCM, TsOH; (d) TFA,
DCM; (e) Hy, Pd(OH)z, EtOAc, DMF, EtsN; (f) EDC, HOBt, Et=3N,
EtOAc, DMF; (g) H,, Pd/C, Citrate Acid.

[0071] Scheme III depicts a possible route to prepare
compounds 7 and compounds 1 described in scheme I. Compound

2, readily obtained from reduction of the o-carboxylic group
of aspartic acid, is coupled to N-protected proline (or other
ring, wherein Ring A is other than unsubstituted proline) to
form 3. Here, the proline is N-protected with a Z
(benzyloxycarbonyl) group. Compounds 3 are then oxidized into

the aldehydes 4 which are acetalized in situ to give the



0 4A. [0108] Anot her enbodi nent of this invention
provi des the conpounds of formula 4. PGL ON O 4.
w 288280t her enmbodi ment of this invention previ/ds®05/006540

t he conpounds of fornula 14: 14. [0110] One

enbodi nent of this inventizm provi des the conpounds of

formula 5-A: 5-A [0111] Anot her enbodi nent of this

i nvention provides the conpounds of formula 5: -53-
aceta(81%2] Ahckehei serhodbrefibrokd hins thev emesencer ofi @8SOH (or

a sui%g%le acetal forming reagent), a protic acid (for
example, TsOH), or a Lewis acid, and a suitable solvent.
Examples of suitable acetal forming reagente that form
compounds wherein R! is to become ethyl can be considered
ethanol equivalents and include, but are not limited to,
triethylorthoformate or a diethylacetal, such as a
(CH3) 2C (OCH,CH3) 3. Preferably, the solvent is CHyCl,, toluene,
or chlorobenzene. Appropriate protic acids include, but are
not limited to, TFA, p—TsOH.‘ Appropriate Lewis acids
include, but are not limited to TiCl,, MgBr,, and zZnCl,.

[0072] In Scheme III, the oxidation of compounds 3 to
compounds 4 is depicted as being done under Swern conditions.
Other oxidation conditions may also be employed to prepare
compounds of this invention. Preferred oxidation conditions
are those that a mild and relatively quick to minimize
epimerization at the acid side chain of the modified aspartic
acid residue. In one embodiment, the oxidation step is a
TEMPO oxidation (see Example I-1, Method C, below). Other
oxidation conditions include a Dess-Martin oxidation and a
tetrapropylammonium perruthenate (TPAP) oxidation.

[00731] Aldehydes 4 may be isolated but are preferably
carried through directly to 5 without isolation. Deprotection
of the tert-butyl ester (in 5) is accompanied by spontaneous
ring cyclization to give a mixture of diastereoisomers which
were separated by column chromatography to give the
enantiomerically pure syn ketals 6 and anti ketals (not
represented in this scheme). The deprotection may be done
under protic acid or Lewis acid conditions in an appropriate
solvent. Appropriate solvents include, but are not limited
to, toluene, chlorobenzene, and DCM. Appropriate protic acids

include, but are not limited to, TFA, p-TsOH. Appropriate



compounds of fornula 15: 15. [0113] One enbodi nent of
this invention provides the conpounds of fornula 3-A:
w dibi4$sas0t her enbodi ment of this invention previ/ds®05/006540

t he compounds of fornula 3: OH 3 [0115] Anot her
enbodi nent of this invent+®provides the conpounds of
formula 13: 0 OH 13.

Lewis acids include, but are not limited to TiCl4, MgBr,, and
ZnCl,. For clarity of the scheme, only syn ketals are
represented in the next steps to form compounds 7 and 1 but
the same sequence may be used to form anti ketals. Compounds
6 are submitted to hydrogenolysis and the resulting compounds
7 are reacted with Z-protected aminoacids, using conditions
known in the art to prepare amide bonds, to yield compounds 9.
Compounds 7 may be generated and used in situ. If isolated,
it is preferable to use compounds 7 relatively soon after
generation. Compounds 9 are finally submitted to
hydrogenolysis to give compounds 1, which can be used directly
to prepare compounds I, as depicted in Scheme IT.

[0074] Alternatively, compounds 7 can be used to prepare
compounds I, as depicted in Scheme II. In this preparation,
an amino acid residue and the desired N-terminal group is
prepared in one step (see, Scheme II, reaction (b)).

[0075] Ags described in connection with Scheme I, aspartic
acid derivatives other than compounds 2 can be employed to

obtain compounds of this invention.

Scheme IV. Preparation of Compounds of Formulae IIT and IV

TR @
a
R2 RZ 0
11 NG R, o (¢ R,
YDA O Jﬁf?f;
O”"N 0N H
o H  OR H o
i 110 144
O
. NJ:«( (b)
H OR!

17
Reagent and conditions: (a) ROH / HOBt / DMAP / EDC/ THF or
RC1 / Et3N / DCM; (b) RNHCH(R®)COOH, HOBt, DMAP, EDC, THF; (c)
2M HC1l, MeCN.



-54- (0116]In all the above enbodi nents, the variables
are as defined in any of the enbodi nents herein. In a
wer@sesned formof 3, PR is Z and PGL i s Cl- 6PCT/US2005/006540

strai ght-chai ned or branched al kyl group (preferably a

t-butyl group), either al®He or in conbination.

[0117] As woul d be realized by skilled practitioners

certain process steps may be acc lished in discrete
[0076]st epSadreniah 1§/ depikdgrs efpamﬂtétorug%rpmqm:amf formula

quent r.eact.ion o ne_ .na l.i shed by
Tl an%tuqéievm@eer y %so r}he am%nlec)iy e[l%lcj;chgp Iléaﬂl 3-
carboxrldee diyiel (V\AHeh@Jtthes@yaﬂllmg ddeaamamn dOLL&dbound of
certai.n enbodi nents,_ the above processes are conducted

this %@%%éﬁ?&ﬁﬁﬁ&%ﬁ@%@%fa@W%%é%%ﬁﬁ%§h%ﬂ%%¥%b

form J.%n‘éieiﬁ 3‘% ARG RE T ON)s {1 Wds SHCR AR es
coul e used in processes for preparing proline

utlllmmmﬁaxmnﬁp&mmpmmmm&n@mcﬁfé@mmﬁmﬂséﬂﬂﬂaﬂﬁtxvs

Prol i contai nin cas i nhi bitors. i nclude, but are
compougel |1 B B e So B b 8305, o
conden%%/t‘ﬂﬁﬂ%f \ﬁﬁeohhﬁ_h@%roaﬂﬂ iW0101/20RR863 ddMHlQﬁcﬁfse & |

I ncorporated herein by reference). For exanple,

prOVld@or?é)&n@daawe@aﬁd géi@éln@eouswﬂferas’s ta’véft@éirl)y Fungb ienadgess]
carbopgng'cc I?;lcaic‘f Sl (gfl%%léﬁ(ré ne gltlecd a!?ﬁrde :

erence re are scl osed Q@rein (see,

derivagigs) ,pa@ﬁo]t&)forﬁ@i%o]ofhe:aamﬁmmds:hﬂoﬁmc@d(dm t he
0 _gsit ons and_net ho of this i.nvention may al so be

. c
isocy By FEPeG ngTE58r ShRaPe i tisstHiit es to

condltﬁrcﬂihanCQHSQﬂﬁ%t it @legidedla chﬁﬂﬁrltﬂge%ea%&fts to form
nodi fications are known in the art and i nclude those

CO-NH Renels hadicedsenhideibdgitesl) pamerr soneh timrs &ngvpedn the
art tob|f%|1%9|c‘€?|N}FY%Ee@1§(?fl§l %l o% NY”BB %ch S%}EE}) be used
central nervous sys nfT i ncrease ora aval ty
to prowndee&$@ ddﬁireﬁobmh@uuhﬁ.b@m@ﬂnmmn@dmbmwstratlon by
n |on alter neta olismand alter rate of
alterngfife % PrEREH L0 SRE S
by conﬁ@an@;a@:@@pldﬁd t‘Plfe '{at’n'ﬁld :g’!c%ﬁh i am ey Whe ey atiized1ds,
for exanple, an ester. ferred esters woul d be those
functigapiliged cemooxylic acid (@rcieg ignatdivight - shvdifised colpcid
aI I I [ rel h
(ox deqa%%%HQQiKeEylor%F%a fﬁy% |?%%§%quﬁly subs |tﬁFéd
isocyawiattle )C6. 40artylis EE&p,Csitahda®ide ccﬂﬁtl,lrﬁll?riéag@ﬂtsorco form
oalk mhereln 1-2
CO-NE g&.ﬂé& e PSR fiﬁé’l&?a%o O%ﬂ GRS YR dledhe
art towidhr @o-&il RS cbellaals@omo%@ of this invention
having a carbonyl group may be simlarly derivatized
as, e.g., an acetal, ketal, oxinme (=NOR9), hydrazine
(:NN(R9)2), thioacetal, or thioketal
[0123] Appropriate derivatives of am nes are known in
the art and are also included within the scope of this
i nvention. [0124]Certain of the above derivatives
woul d include the protective groups known to skilled
practitioners (see, e.g.., Geene). As would be
recogni zed by a skilled practitioner, these protective
groups may al so be enployed in the processes of this
i nventi on.



[ 0125] The conpounds of this invention may be assayed
for their ability to inhibit apoptosis, the rel ease of
wo ko0dA&206 caspase activity directly. Assays fpeT/esmhs/006540
of the activities are known in the art. However, as
woul d be recogni zed by a ské+led practitioner, a
prodrug conpound of this invention should be active
only in assays where the prodrug noiety would be
cl eaved, typlcally inin vivo assays. [0126] Assays for
0 |n WD 99/ 47545.
ii nent, t he present
|nvent| prOV|d a pharnaceut conposi ti

cEenpr | (a) 5@ COZ’Bu b 8 a czodsmpou(rapl &' oz'Bu
N bnvéhtl aS*def &er??TT arnﬁt@Uté
: accept & ‘@ sal t ?h&reof and a OR!

pharnace tically acce tabl e carrlerlkt adjuvant or
2 vehicle. [0128]1t shoul d be understood that conpdﬁnds
and phar maceutical |y acceptable salts thereof are
edow t |n t unventlogzare
(d)ph tlc ,|yH Mﬁ%gabl_es top O ,Ihé'*%mﬁ
t hi nt|on ar i zed Sthese conposi |
t hose" sa@?s are preterfbly deri ved fron1|norgaw|COd
organiqg aci ds and bages. Inclugged anong such fcid
salts are the follow ng: acetate, adipate, alginate,
aspartate, benzoate, benzene sulfenate, bisulfate,
butyrake,  citrate, canphorate, canphor sulfenate,
(grychQ et opi onate, digluconate, dodecylsulfate,
—#t hanedul)f o ave, fumarate, gl ucoheptanoate,
gl yceropho$phat e, hem sul fate, heptanoate, hexanoate,
hydr ochl ori de, hydrobrom de, hydroi odi de,
2- hydr oxytét hanesul fonate, |actate, nal eate,
net ha esulfonate apht naIenesquonate ni_cotinate
Reage&)}:mag)( 0é1 pe@t i A e, DIPEA, THF; (b)

Swern3- pd@mﬂlonr OB0BaLGeshi GEAL erfs@!avauat) erral opeenate) H,,
succinate, tartrate, thlocyanate tosylate and

Pd(OHUnde@é@é@beDMias@t§§ttéflnﬁmgdeﬂgﬁﬁnnEtﬁNéuﬂﬁQﬁcéﬂDMﬂﬁ (g)
al as sodi um and potassium salts,

Ha Pg?& ngkégFt %gtal salts, such as cal cium and

[007 A lagnesddiansalt sjersialtiss a/vlpdssmrkglwmamasem Jeiv:aehre =

compagiidn Oh%afyéa%%eoa%a%% oS Sl AecTgR e and
compdd oL roddi2L Ml S0 e ol S ML 08P C I o

roups can quaterni ze such agents as | ower

carbo’d«iyKLy_‘iJc haldwesf sEdeasiareidiyd, et mduplm’d)p;d N—qnfbtected

chl ori de, brom des and |od|des

2-azag R o ARG Ty 1R Al epared as
in T AR f azs%,%nmé%}g chAl f?dt?z' I Olzeﬁ-%cr’cdasfdiﬁﬁ}’l?:

steary chl ori des, bronides and
Compdugdl dés 1sartaL1el¢y|oxchL7zed1alntdlesth% lmllﬁ%afdﬁerﬂz%/lwlamiﬁ is

hene bron1des and .ot her s 0
acet lszpee&r& 1% proooucqs artgl hec?ee éﬁta nedeprOSC CL{_‘ Oen ot

the sHBHRMAr raasit |1Csalalcyccﬂ@aepi1@i>lk@ aRjdriterseddatrivay be
used, in these conpositions |nclude but are not

cyclizaiicy %, 956h ae%?ﬂH%Fn’difr of Jtﬁfﬁ’ﬁ'%Feoa'istﬂﬁeiﬂﬁnWhlch were

separH&H #L.cd’Rfid db[)?a&frg} &l N1 RGHhas human
serum al bumn, bu fer stances such as phosphat es,

enantgthztcame;als'ldr hpucr@csyn huotedss i fmasot battel, ketradal (not

repr%%a%%?rd de {E&tures%eg{%)ga;@ ed v q}eta%lﬂsgfatq% aci das

sul fate, disodium hydrogen phosphate, potassium

hydr ogen phosphate, sodiumchloride, zinc salts,
colloidal silica, magnesiumtrisilicate, polyvinyl
pyrrolidone, cellul ose-based substances, polyethyl ene
gl ycol, sodi um carboxynet hyl cel | ul ose, pol yacryl at es,
waxes, polyethyl ene-pol yoxypropyl ene-bl ock pol yners,
pol yet hyl ene glycol and mool fat [OlSl]Accordlng to a

o " o "



invention may be admnistered orally, parenterally, by

i nhal ation spray, topically, rectally, nasally,
whomsasd2ys vagi nally or via an inplanted reserproOi/US20051€06540

termltarenteral” as used herein includes

subcut aneous, intravenous37+ntranuscul ar,

intra-articular, intra-synovial, intrasternal,

) intrathecal, intrahepatic, intralesional and
either gorgersiedilyi gvadtlicdt Sor TAISeh e dhfl dudsrature, or
P r : | L] i ni.st :
ey oo ey L Tl S S EPALaranrs forme e
[0078]t he corpadiatriidys odf the ssdhrawent iood yimesyrhb é&k edgieso wsceor

ol eagj nous _suspensi on. Thes - 58- suspenpsi_qns y b
represtHim e d s Corth 1B TRLAGUCS RIS 1 L but
the sadl RGENRDERVIRPRISHING PIf oMl g 1RGNS, atbmpounds

suspendi ng agents. The sterile injectable preparation
16 arengplaliddage te Swsiaaenaljycating $dlutesinidgring compounds
17 arcSYIREASIONIR, 5 NANsLON] & RALSNLEr Al Y AGGEPtAlIA ki ons

di'l'uent “or “sol vent, Tor exanﬁ]e as & 'solution 1N
known 1In3-thist anedital prAgrorg dieladeepsablte wahilel esomudinds
sol vents that nmay be enployed are water, Ringer's
19. solution and isotonic sodiumchloride solution. In

[007912ddi tA1@RrrstaRId1&s, fdorbudidss 131 @ coMeERidNald Yorepare
enpLoyed as a solvent or suspending nedium For this

compoup@ispddd,, gisr Papliaied ived didmendy -be Complaaysts 19 are
. ihcl udi.n nt het | no- . di-gl yceri .
einal iy S I B B BN TR L T iRl %o
which demn wai nsesl ariedisafultd mrida e epatatuireis afIT, as
. injectables, as are natura
depictsrh iita cERE S y- accept abl e oil's, such as olive oil or
[0080]Cast ahDiRPco8aPasEal by kRnkhel frpakroxyehby abgflercially
v-ersions. These oil solutions or suspensions may al so
availapdst ainer@ritedy-ighdibe dlidehsitudid, uem roremdingsk rasmmarding
u s _car boxynet hy-1 cel |l ul ose, or siml ar. di Si
co mechih Bghl ROLKTE Db et Rl s Ton o
chloropBam@stedyieadol acedp akle resaged erasir elowd) hem,
enul si ons and suspensions. OQther comonly used
59, 193¢t £ant?’dA%uch as Tweens, Spans and ot her
roos11emul sidyyidgnReen 103 i oavailakj ity enhancers which
are commonly used in the manufacture of
triflushameddeatyibealdol caceept alslse msitaded ifquwimd 2 -emigtcher—

. dosage.for may: al sq be, _used f t he ses..of

e £ Lo e o e R R e el E T iy 18-

2003, ulEiog -4pvent kel nmy Rrehadtetr adplricierad dM @Y amino
oral Iy acceptabl e dosage form i ncludi ng, but, not o

group P¥pidr ERUOF0 /c HTSHEL NG 4 &t Fetiqie AP RS loh$igtlar

to theSQd 'x%%rt!é@hti'?ae L5 And@bl=et s 1y 0raf3 disas
carriers whi ch are—cormmonty uséd inclu_de lactose and

[0082]cor n Astcanrshindlybr itduts ngreaydnitosy adigch ro Vgl s pmocess

for Isteg;ate, ar e %JS%%E%Pi ahiﬁjﬁﬁd%ﬁ- For ora
PrERAASt P8R N S Capstie M58 18rm  usef ul

di luents include | actose and dried corn starch. \Wen
aqueous suspensions are required for oral use, the
active ingredient is conbined with enulsifying and
suspendi ng agents. If desired, certain sweetening,
flavoring or coloring agents may al so be added.
[0135] Alternatively, the pharnmaceutical conpositions
of this invention may be adm nistered in the form of
suppositories for rectal adm nistration. These can be
prepared by m xing the agent with a suitable
non-irritating excipient which is solid at room
tenperature but liquid at rectal tenperature and
therefore will nelt in the rectumto rel ease the drug.
Such materials include cocoa butter, beeswax and
pol yet hyl ene gl ycols. [0136] The pharnmaceuti ca
conpositions of this invention may al so be

o, . N Y




Alternatively, for ophthal mc uses, the pharnaceutica

conpositions may be fornmulated in an ointnent such as
w@edososasam | n one enbodi ment, the conpositi OPGI/ESBORE6540

fornmulated in, e.g., US. Patent 6,645,994 and/or U. S

Pat ent 6, 630,473. [0140] Thé8phar maceuti cal

conpositions of this invention nay al so be

“ adm ni stered by nasal aerosol or_inhalation. Such
[0083)npost | PR HFROPHBFRF et REIFHIFY T PTREnwS qhes
prepé’ﬁldr{%@‘) B udd € AT EoPhyPhaf maceut i cal formul ation

an y be prepared as solutions in saline, enploying
benzyl al cohol or other?suitaple preservatives,
absorption pronoters t bi oavailability,
f1 uorocarbons, arf or enti onal sol ubilizing
or di spersing agent¢§ ¢ above-descri bed
compounds and conpositiong are parth;ularly useful in
t herapeutic applications a.a/’ gy¥0 an IL-1 nedi at ed
di sease, an apoptosis nedi ated digease, an
i nfl ammat ory di sease, an autoi mune di sease, a
destructi ve bone disorder, Ja proliferative disorder,
ani'”ﬁﬁ#}é%ﬁ gifgase (e.g., bacterial infections,
ably; "eye Thfections), a degenerative di sease, a

prefer
di sease associated with cell death, an excess dietary
al cohol intake disease, a yifal nediated disease,
retinal disorders, uveitis, ioflanmatory peritonitis,
-61- osteoarthritis, pakgreatitis, asthma, adult
respiratory distress syn ron@TRQIonerulonephritis,
rheumatoid arthritis, system c | upus erythematosus,
and tdud evtduer negrLdipbas catdyaoi defised Gavahg df selase,

ut oi ne gastritis, diabetes, autoi mune henol ytic
emboé%ﬂﬁﬁ%f iEﬁf.]ﬁhune neut ropeni a, thronbocytopenia,’
chr oni €orasiti yendepaibtisy AVash & gfaFbpPmula 1:

i nfl ammat ory bowel disease, Crohn's disease,
psoriasis, atopic d& it scarring, graft vs. host

di sease, organ transpl ant j Bction gan apoptosi s
after burn injur S, m as and rel at ed
di sorders, nyel $tic gyndro [tiple

myel oma-rel ated bone dj :
| eukem a, chronic nyel ogegfous™j a,
nmel anorma, Kaposi's sarcoma, nuHtiple nyel ona,
henorrhagi ¢ shock, sepsis, septic skack, burns,
Shigell osis, Alzheiner's disease, ParkRnson's disease,
Huntington's disease, Kennedy's disease, prion
di sease, cerebral ischem a, epilepsy, nyocardi a
wheragisthem ajamaibbeansre hmonief head t idi sepsef tihecamidodiments
i nfarction, congestive_heart failure, atherosclerosis
hereigl, Gy TGy pabeT A 12 b A CHASE uf afS dbf oy D
appr WA O i€l at By al (5 ef 0bdSvimd| §FHhe) SCLer 8t Spresence
H V-rel ated encephalitis, aging, alopecia, )
of copslirtel W el T deertigbleweat ;i kand feer@tdvewleniXi ss OH)

ranmt i r ; [ C : : :
or axl IRt A ot ML SR AL PR (e ¢ 1 mo
OH (idenguen flexmring agao@se Bocephaiple s,Chvartousrdoids the
| iver disease, renal disease, polycystic kidney
ComPQﬂquéggf§¥Fmg§?o$i-associated gastric and duodena
[0osay cer dis@ase, edbdaifdethLdvidedes GOSeSs for preparing
meningitis, toxic epidermal necrolysis, penphigus, and
a compawinfdfaniretle df seases (sonetines referred to as
aut oi nfl ammat ory fever syndrones) and rel ated
syndrones such as Mickl e-Wells Syndronme (MAB),
Famlial Cold Urticaria (FCU>, Famlial Mediterranean
Fever (FMF), Chronic Infantile -62- Neurol ogica
Cut aneous and Articular Syndronme (Cl NCAS), a.k.a.
Neonatal Onset Multisystem Inflammatory Di sease
(NOM D), TNFR1- Associ ated Periodic Syndrome (TRAPS),
and Hyper-1gD periodic fever Syndrome (H DS). The

o N 1 ] o " o o o - - o,




-63-- as a separate dosage formor as part of a single
dosage formw th the conpounds or conpositions of this
wo mosngizen. [ 0145] The anount of conpound preset/USI005/006540

the compositions of this invention should be
sufficient to cause a detect%@bl e decrease in the
severity of the disease or in caspase activity and/or
cell apoptosis, as nmeasured by any of the assays known

in the art. [0146] Dosageri ey, of between about 0.01
and about 50 or aboutr, 1 body wei ght per day,

preferably between 0. 5Hand ab ut 75 ng/ kg body wei ght
per day and nost preferably yeen about 1 and about

25 or about 50 ng/ kg body ME|ghm per day of the active
I ngredi ent conpound are useful I n a nonot her apy.
[0147] Typical |y, a conmpoundlfor conposition of this
Wheréﬂﬂe@tign wi Il be admnistered fromabout 1 to about 5
tinmes per day or alternatively, as a continuous
i nfusion. Such adm ni strationOcan be used as a chronic
or acute therapy. The anou of active ingredient that
may be conbined with the carrPer nmaterials to produce
a single dosage foLiu w vary dependi ng upon the
host treated and the parti culbag: node of
adm ni stration. A typical preparation will contain
and theneebett vavd-eblaBoat<c98% detiivedcsnpenivd ofwthe.
ch preparations contain from about 20% -
embo$1§£ %%Phéﬁﬁigétlve conmpound. [0148] When the
conposcompnssbhgt heackhvgnti epmponpd € Eocanibndti on
of a conpound of this invention and one or nore
addi ti onal therapeuti prophyl agti c agents, both
t he compound and t hed i 1ional ent should be
present at dosage |level ¥ of b n about 10%to about
100% and nore preferably bet sbout 10% to about
Wy Stered in a
nonot her apy regi ne. { 20ﬂ5108 236PCT/ US2005/ 006540
-64- [0149] Upon i nprovenent of patient's condition,
a mai ntenance dose of a conpound,>gbnposition or
conbi nation of this invention may be admi nistered, if
necessary. Subsequently, t hé dosage or frequency of
wher &4 FhST (AL 9B18F 2Pt Bs BRY RGBS €HUGRY: 02S thef %%Bﬁgﬂents
of the synptons, to a | evel at which t he i mproved
herefpndindon Fempetaiined ﬁnémuﬂheRwﬁﬁt(Bmsc havE, beeerein X is
] ev he d_leve reat ment sho
or of S Bk Rr L P ke S hver T shr B FRrarh Blefpnaitions
for ctdsmlimgtaﬂnamhangnﬂeam aasads (Whena anysr eenr benaq of
di sease symptons, [0150] As_the_skilled practitioner
appr%ﬁ?%a%%p?%%@a@%eréﬁéVeoﬁWhﬁﬁhgr180§@§ Bﬁanfpﬁo§§ample' X
is cTPCLEodrahoue TRY DembBAHNT 8. himahguird be underst ood
hat a specific dosage and treatnment regi nens for any
[0085phrt i cuemr alpath@nt embbdlmepéndfupbmsalwen@wnopromdes a

proce ctors incl udi ng themactn& é f th; sp cific
COo dﬁndpeﬁ8?5§%8 t & 888 b8 y ﬁépﬁ ', “génera
heal th, sex, diet, tine of adm nistration, rate of
excretion, drug conbination, the severity and course
of the particular disease, the patient's disposition
to the disease being treated, and the judgnent of the
treating physician. The anmount of active ingredients
wi |l al so depend upon the particul ar conpound and
ot her therapeutic agent, if present, in the
conposition. [0151]In a preferred enbodi nent, the
i nvention provides a nmethod of treating a patient,
preferably a mammal , havi ng one of the aforenentioned
di seases, conprising the step of admnistering to said
patient a conpound or a pharmaceutically acceptable
conposition descri bed above. In this enbodinent, if
the patient is also adm nistered anot her therapeutic
agent or caspase |nh|b|tor it may be dellvered

M M T o I 1 Y M L o, . o




[ 0152] The conpounds of this invention may al so be

i ncorporated into conpositions for coating inplantable

woredsosd23devi ces, such as prostheses, artificiedT/us2005006540
val ves, vascul ar grafts, stents and catheters.

Accordingly, the present i-#fention, in another aspect,

i ncl udes a conposition for coating an inplantable

devi ce conprising a conmpound of the present invention

and a carrier suitabl® for ting ®aid inplantable

device. In stillganother pedt, t present invention

i ncl udes an i npl antnbl ev c edomi th a

conposi tion conpri sl ng conmpound of the present

i nvention and a carri er sy Boating said

i npl ant abl e devi ce. [0153] Anot Her pect of the

invention relates to inhibiting caspase activity in a

bi ol ogi cal sanpl e, which nqﬁpod conprises contacting

sai d biological sanple with a conpound of this
wherévertié ova ot alBl eenposi hsodeCanpli sShngnyabd ehspembddiments

The term "Dbjol ogical sanple", as used herein,
herejmye| ¢efdet 1 5f EHohit2F PP Pati 6ATPEBRY e faresler I:

extracts thereof; biopsied ial obtained froma

mammal or extracts thgre f; amd )bl ood, saliva, urine,

feces, senen, tears, dnrgFgér ody fluids or extracts

t her eof . [0154]Inhibitﬂ6n f spgse activity in a

bi ol ogi cal sanple is useful ®or vari ety of purposes

that are known to one of skill in the art. Exanples of
whergi hY pif poses include, but are not limted to, blood

transfusion, organ-transplangation, biol ogica

speci men storage, and biol ogical assays. [0155] The

conmpounds of this inventi¢n Qare useful in nethods for

preserving cells, such be needed for an organ
transplant or for presgivin bl ood products. Sinilar

-66L uses for caspase inhibr'tBts;have been reported

Schierle et al., Nature Medicine, 5 97 (1999)]. The
wher et b PRRVRI IS 1930 | RPN LY @S 19ekired olperny of
the SHGSESINSG W (H8-8i50! Yhbap FOAPLISENY LBRASASBASE to,

i nhibitor. The anount of caSpase™ I nhi bitor needed wl |
provigéperik orombeurfif e€t fosnass 6f -t héni ahicbainr efbpdihents, R
. i vV cell type dthe.length of ti.me required to .
S R%lr(e—g)gr've #}1 %el?atsr}l rroemm]:z)ﬁ)é]op e BT opga f proline, R 1s
R3C (500156 Fiddauts e cghdiotinsh byr dhedsiywedpphd CAMES' IT are well

cyclic acetal conpounds are believed to be prodrugs.
knowrrie §ikt1iee @E%gg¥tb8F?F8n(F§ec?egved§£ﬁéﬁﬁ%o t guch
condﬁ%sdeiﬁ'cfl%lée_§19°%‘§%98p§§59'e%9§0¥9€ ¢aMgoUNdcefSnitrile)

woul d be recogni ze y a skilled practitioner,

and gherdwnlacodpbdands, n@Y BEliret abol i zed in vivo, e.g.

a sjte.other than th r.odr cl.eavage site. An .
roosdy . HaSidet subaiinpt, BEEUEHEe Bt R oplr P PRRE N
a congied ion. foOdeY4! a-nrder that this invention be nore

fully understood, the foll ow ng preparative and
testing exanples are set ryh. dhese exanples are for

t he purpose of ill usPGatN nl y/ and are not to be
construed as limting the kcode the invention in
any way. Example 1-1

(S'S, S, R -1-[ (2S) - (3- Met Roxy 2- ngkhy - benzoyl ani no) - 3-
nmet hyl butyry1] - pyrrolidi ne-(28)-carboxylic acid

[ (2R) - et hoxy- 5- oxot et r ahyd?oAfuran-(3S)-yl]-anide 0 O
O 0ONH -67-



Met hod A (5)-3- Am no- 4- hydroxy-butyric acid tert-butyl
ester OH [0158] A sol ution of
wa Spshbennzy | oxycar bonyl am no- 4- hydr oxy- but yri cPremus005/006540
tert-butyl ester (prepared as described in M chel
eta/, Helvetica Chimica Act4l-1999, 1960)(0.94q) in
ethyl acetate (15 m) was hydrogenated over palladi um
hydr oxi de/ carbon (20% w/ w, 160ng). The catal yst was
wher @ignphe 48 £ fs%%@l%nﬂm?%@% REPFeetingngEREr sah@nR’ is
as affidde {hlInat 8 Ehéa%i'ﬁﬁoaﬁn%hggdhteQ%&?ubE'ohb§131ng
conpound as a colorless ol
reac tNVRf 40 0MErpy @DGLI3p£bEeymR212861A;:dd) , 2. 46( 1H, dd), 8 1.48
3.29 (9H, (1H, s), brn) 95342(3H (1H, m,
3.60 (1H, m. Method B
(1S)-2-((S)-2-tert- B@t“ﬁ P5.3-1hydroxymet hyl et hyl
car banoyl) - pyrrolidi ne-1- ar oxy |p aci d benzyl ester
[0159] To a stirred sol upf -3 Am no- 4- hydr oxy-
butyric acid tert-butyl estler £800ng, 4.57mmol) and
2-Pro-CH (1.14g, 4.57mol) in THF (30mM) was added 2-
hydr oxybenzotri azol e hydraEeA(741rrg, 1. 2eq,), DVAP

unde%?%%%b%%géi Cygh ylcgg'l lt‘r:fg]nge, (;(13 %?fgixlfide the

comp cdliret dny | mzi:m‘pa ogy.ﬁk) 3sat habcnar kody wiyde ihpdtieahkontdeions
(EDC, 1.05 1.2eq.). The resultlng m xture was
lncl%%? 3R PGt I o edt SHERBRLSt GPAVEBL  18OKoGFe™PhEn TFA in
pem, diluted with ethyl acetate. The m xture was then
washed with water, saturated aqueous sodi um
[008%) car bymatlesotubphmend bromadedr Peprovessmagnepirgmpring

a conTc’pl'glgr?é of formula 5-A:

0
PG,—N_A PGy
o)
OR!
0“ N
H  oR
5-A

compriging reacting a compound of formula 4-A:

0
PG,— i o P
0”N H
0

4-A
in the presence of R'-0OH (or a suitable acetal forming
reagent), protic or Lewis acid (for example, TsOH), and a
suitable solvent to provide the compound of formula 5-A.
[0088] Another embodiment provides a process for preparing

a compound of formula 4-A:



-68- filtered and concentrated under reduced pressure.
The residue was purified by flash chronmat ography (60%
wetdwhsaset at e/ petrol) to afford the sub-titl ercoupmunehes40
as a colorless solid (1.483g, 90%; Ms ES (+) 407.3.
Met hod C -42-
(15)-2-((5)-2-tert-Butoxycarbonyl-1-fornyl -ethyl carbam
oyl)- pyrrolidine-1- carboxylic acid benzyl ester 0
[0160] A sol ution of

(1S)-2-((9)-2-tert -mugonyd bo 1k,

hydr oxynet hyl - ethylcarba Dy1)- p}?rolld|ne | - carboxylic
aci d benzyl ester (10 H100 m) was cooled to
OC under nitrogen. et anethylplperldlnyloxv

(TEMPO, 38 ng) was then added Pol | owed by
trichloroi socyanuric acid £6a9), portionw se over 30
m nutes. The m xture was stirred at anbient
CoOmpriigigef dfepetiey 2 epoupeundnheh fprméléd3tﬁrough celite.
The filtrate was washed yth Wgt 1M sodi um
t hi osul fate sol utiaon_an EXylng over magnesi um
sul fate and concentT@T Efuced pressure gave
the sub-title conmpound ag a pale yellom10il (9.92 g,
99%; IH NVR (400MHz, d-
1.38(9H,d), 1. 79-1, 86(3H n)HZ 2.23(1H, m,
2.36-2.51(1H, 2x dd), 86(I|| 2x dd), 3.88-3. 46
m, 4.24-4.30(2H m, 5. 05(2 i n), 7.28-7. 37(5H m,
under8. é&tﬁ/abkt@ﬁ% 1642060 3 8n 2460a 5¢kb ) - 9£32( 054312, Sk oh2bh
0dea€4ﬁwlziﬁiwguapte%hJBut@wytarb@nthEthyilz,zleﬁéthbﬁ§et85)
to prgéPgrr qgv %%@@% 8"@ %%I%; g?gﬁylIgrggégrgan%¥£dation
conditlion?-{(HAude tertrded oxyLasbooy! {see Example I-1,
-fornyl-ethylcarbannyl) pyrrolidi ne-1-carboxylic acid
Methoge 7y IPLIQWY - (4. 98 g) in dichl oronethane (70 m) was
[0089qddedzﬁid@ﬁ@wleﬁ%édﬂﬁéﬁ@aéfo§§dgsng)p?Bgess for preparing
p-tol uenesul foni ¢ aci d nonohydrate (47 ny The
a compeswild iafy fosnwte wk:stirred at anbi ent terrper ature
until no al dehyde renain by TLC. The m xture was
concentrated in vacuo, h@ e-¢i ssol ved in
di chl or onet hane (3%GeD) #Gaqueous sodi um
bi car bonat e sol uti on (35 nm.) [was then added and the
organi ¢ phase renoved. ™5 washed with water and
brine, dried (magnesium suHfatg), filtered and
concentrated under reduced pressure. This gave the
sub-title conmpound as a pale®yellow oil (4.85 g, 82%:
[ (400MHz,d-6 DwvBO) 8 1.04-1.11 (6H, m,
Compﬁfsl%w (9H, m), 1.73-1.89 (3H, m, 2.01-2.49 (3H,
reagtiBg48- 8ohPo(6H, of) fodmd3e4.229 (311, m, 4.96-5.06
(211, m, 7.27-7.38 (511, m, 7.80 (0.511, d), 7.88
(0.5H, d).

O

O/PG1

HoN
OH
2

with a compound of formula 20-A:



Method E (1S)-2-((2R
3S) - 2- Et hoxy- 5- oxo-tetrahydro-furan- 3-
w bwangmsmyl) - pyrrolidine-1-carboxylic acid bepzyiis2005/006540
ester 6.1 (15)-2-((2S,
38) - 2- Et hoxy- 5- oxo-t et r ahydi3o- f ur an- 3-
yl car banoyl) - pyrrol i di ne-1-carboxylic acid benzyl
ester 6.2 6.16.2 -70- (0162] A solution of
(15)-2-((S)-1-tert-
But oxycar bonyl met hy1- 2, 2- di gt Aoxy- et hyl car banoy1) - pyrr
ol i di ne-1- carboxylic aci @ be ester (4.85 g) in
di chl oronmet hane (25 m) was cpoled to OC under
nitrogen. Trifluoroacetic aoTd™X6 m ) was then added
and the m xture stirred a? 0OC for 15 mnutes, then
war ned to anbi ent tenpera & and stirred until the
under RGO RS EOAPESHEL Pig ThE: ahhfeMaXbURE WaBokh8Rc acid
diluted with dichloronethane (90 m) and saturated
(wheng & éotisCB bdi PR caPbeRatRdsBRuBPPIOPTie tRl Faghexylic acid
rsr r . The g S B
e e A hshed b ok 101 -Bar fBLBoRAEe B Rorkigh 2.
[0090li car bonatledbreémeod f8n i provhdesoabimedeaguéouspreparing
washi ngs S re ex racted with DCM (100 m ) and the
a COW&%WH41 g? yers dried (magnesium sul fate),
filtered and concentrate der rgduced pressure. This
af forded the sub-ti pbg—a@nmpgund a m xture of
epiners at the ketal cent ( N The epiners were
separated on silica gel, uti th 30%
acetone/ petrol. Syn-iso 1 (White solid); IHNW
(400MHz, d-6 DMSO 8 1.08- 1 17 (3H)RM), 1.78-2.01 (3H,
n, 2.08-2.12 (1H, nm), 2.37:2. 57 (1H, 2 x dd),
2.61-2.79 (1H, 2 x dd), 3. 3% 3.51 (2H, m, 3.55-3.68
where@bHPGE) ,1s3.a7k—u&t&2>](e1|'rh1tdf)ogéh %@rdté@tiﬁcﬁ gfup and R' is
52-4.61 (1H, m, 4.98-5, 11 (2H, , .b.53- 5.58 (1H,
as de%l SFL JIR A ?%hth%em@%menéﬁ tlenelm CREPESS {1
reactihb % (dBund>r BdPm31418% ; Anti -isomer 6.2
(col orl ess 0|I) I1i NVR (400MHz,d-6 DMSO) 8 1.08-1.19

(3H, m, 1.78- 89(3H 2.90-2.34 (1H, ),
2.92-3.07 (1H, 2><P(BI§I9N336- 51 _68H, n), 3.62-3.78

(2H, m, 4.12-4. 21 (2H 9708, 12 (3H, m,
7.28-7.40 (5H, : 51. 1tbrmM; MS ES + 377.4
(100%, ES - 375 3 103
(1S)-2-((2R, 39)-2- thhoxy - OXORt et r ahydr o- f ur an- 3-
yl car banoyl) - pyrrolidine-1-carboxylic acid benzyl
ester 6.3 WD 2005/ 085236PCT/ US2005/ 006540 - 71-
under( 3h-t20di(& A0 + 2 MRS N0XYn 31 £XGnk €t EBNY IR fur @ﬂe zompound
yl car banoyl) - pyrrolidi ne- I-carboxyllc aci d benzyl
of fogmudr & 4 6.4 [0163]Prepared in a simlar manner

[0091:|?I Lgt ?%{1 e%ﬁg c!t:pn ey kﬁé’]?é\fl%gs g;%geast {F’I%r preparing

a com@bbrﬂihi@:&ﬁmmﬁuﬂds as a mxture of epi mers 6.3 and
6.4. The epinmers were separated on silica gel eluting

with 30%to 40% 2-But a mw/Pa ol to 70%
Acet one/ Petrol . Syt 6yP§cous col orl ess
oil); 111N|\/R(400|\/Hz O¥8 1.77-1.89 (3H, m,
2.07-2.12 (1H, : 1 RQ x d), 2.55-2.61
(1H, 2 x d), 2. 71 2. 8f)(1 2 3. 39 3.62 (4H, m,
4.21- 4.30 (1H, m, 457464Qa1ll , 5.01-5.09

(2H, m, 5.42-5.47 (1H, m, 27-7.42 (5H,|n,
8.24-8.31 (1H, m; Antl-lsener 6.4 (white solid); 1H
NVR (400MHz, d-6 DVSO) 31.79-1.90 (3H, m, 2.09-2.21
(1H, m, 2.23-41 (1H 2 x d), 2.91-3.05 (1H, 2 x dd),
3.35-3.71 (5H, m, 4.09-4.21 (2H, m, 4.98-5.19 (3H,
nm, 7.28-7.41 (5H, n), 8.51-8.58 (1H, n).

(15)-2-((2R, 35) - 2-1sopropoxy-5-oxo-tetrahydro-furan- 3-
yl car banoyl) - pyrrolidi ne-1-carboxylic acid benzyl
ester 6 5

A N\ ~ PN R Y ~ O T T T T D ~



-72- [0164] Prepared in a simlar manner to that
described in Methods A-E, using
wo piosmgmBOpPYyl ort hoformate in step D, to affordpd1es2005/006540

sub-title conmpound as a m xture of epiners 6.5 and
6.6. The epinmers were sepatdated on silica gel eluting
wth 30%to 40% 2- But anone/ Petrol. Syn-isoner 6.5
(colorless gunm; 11-1 NWR (400MHz, d-6 DMSO) 8

compriging 1q6HNE)a gosroungdsof2Hormpula2 437-2. 71 (2H,
m, 3.35-3.53 (2H, nm), 3.86-3.90 (1H, m, 4.18- 4.24
(1H, m, 4.46-4.55 (1H, m, 4.95-5.10 (2H, m, 5.63
(1H, d), 7.27-7.38 (5H, , 8.22-8.30 (111, m; M ES
+ 391.3 (100% ; Anpg;Lgoney 6. (m@kﬁe solid); 1H NWR
(400MHz, d-6 DVBO) 8 1.071. 15 (o6 m), 1.78-1.82 (3H,
m, 2.07-2.41 (2H, m, 87- 1,(1H m, 3.35-3.50
(2H, m, 3.74-3.96 (1" MN"4797- 4.18 (211, m,
4.95-5.11 (211, n), 5.22 (MH, & x s), 7.24-7.39 (5H,
n, 8.48-8.53 (11-1, n); MS ES + 391.4 (1009%.
(1S)-2-((2R, 3S) - 2- Propoxy- 540x0-t et r ahydr o- f ur an- 3-

in théé%%% %ggxé)apyﬁigh}d&ﬂ?}%‘&@{@&éiéigcgggﬂ ngézkg

reagefit9),- Dro(25: 38 - Relt ©paxy a5+ 6¥e- bebighydr asbunanadd a
) |.car banoyl) - pyrrolidine-|-carboxylic acid benzyl
sultapd@esogvent st R8T 0485 PRepareaurA & sitRirFat angnner
prefer@d1Ral t36SCEbPeLhi N FBENQES, Ado1dIdd or chlorobenzene.
tripropylorthoformate in step D, to afford the
[0092dub- t Prodhempoupedinent pirevidesoh ppogess 607 amgparing
a Com6b8. The e agecf m§[e separated on silica gel eluting
Ripﬁd38 b t 04096 2- ut anone/ Petrol . Syn-i somer
6. 7(col orless gun); 1H (400MHz, d- 6 DIVSO) 8
0.84-0.93(3H,n),1.ﬁ§¥ 1, 9,1 81-1,89 (311, m,
2.08-2.22(111, m, 2. 37>¢.61 ~oZ X 'dd), 2.71-2.80
(1H, 2 x dd), 3.31-3.53 11, | m, 3. 60-3. 69

O N
H

O
4

comprising reacting a compound of formula 3:

o)
PG,— > o PG
07 N
H
OH

3
under suitable oxidation conditions (for example a Swern
oxidation) to provide the compound of formula 4. Preferred
oxidation conditions include a TEMPO oxidation (see Example
I-1, Method C, below).
[0093] Another embodiment provides a process for preparing

a compound of formula 3:



(111, m, 4.20-4.29 (111, m), 4.52-4.61(111, m,
4,95-5.11(211, m, 5.50 (111, m, -73-

wO 23085236( 5H, M), 8. 27 (1H, n); Anti-isomer PCT/US2005/006540
6.8(colorless oil); 111 NVR(400MHz, d-6 DWVSO) 8
0.82-0.90 (3H, m,1.46-1.54592H m, 1.77-1.89(3H,

Ei? 0
PGZ— O/ PG1
0] N
H
OH

3
comprising:

reacting a compound of formula 2:

O
O/PG1
HoN
OH
2
with a compound of formula 20:
PGZ_N
0] X
20

under conditions for coupling an amine and a carboxylic acid
(when X is OH), or an amine and an appropriate carboxylic acid
(when X is not OH), to provide the compound of formula 3.
[0094] Another embodiment provides a process for preparing

a compound of formula 16:

PG,—N

16
wherein PG, is a suitable nitrogen protecting group and R! is
as defined in any of the embodiments herein, comprising

reacting a compound of formula 15:



n, 2.06-2.41 (1H, n), 2.90-3.05 (1H, 2 x dd),

3.33-3.66(5H, m, 4.11-4.20 (2H, m, 4.94-5.10 (3H,
wOo05/6828 7. 37 (5H, m), 8.51(1H, m. PCT/US2005/006540

(1S)-2-((2R, 38) - 2- But oxy- 5- oxo-t et rahydro-f uran- 3-

yl car banoyl) - pyrrolidi ne-t+46arboxylic acid benzyl

ester 6.9
(1S)-2-((28, 38) - 2- But oxy- 5- oxo-t et rahydro-f uran- 3-
yl car banoyl) - pyrrolidin cargooxylic acid benzyl

ester 6.10 6.96. 1¢d,6006]¥reparedgin a sinlar manner

to that described in metlods(A € usi ng

tributyl orthoformate |% aR) afford the

sub-title conpounds as nﬁxtur of epiners 6.9 and

6.10. The epiners were separaﬁ@ﬁ on silica gel eluting

wth 30%to 40% 2- But anonefBetrol. Syn-isoner 6.9

(colorless gum; 11-1 NVR (400MHz,d-6 DnBO) 8
under(sgétebde (BFil igatimgandytions, nyo pragidesghepgpmpound

1.88 (3H, 2.07-2.21 (1H 2.35- 2.78
of foi'%ﬁl%ng 3.31- (3 54 ?)ZH m, 3. 63-(3. 70 ?)1H, m,

[00954. 21- And8hét Herm)qdidndsit doBdvides a)précé555f69 p2eparing
m, 5.50n%1H,|ﬁ, 7.27-7.37 (5H, ), 8.25 (1H, m:
a comppind; 85mEPTEULF (ICHi orl ess oi | ): 1H NVR( 400MHz, d- 6

DNBO)SOSSOQS(SHIT)/?G 1036 (2H m, m,

15
comprising reacting a compound of formula 14:
0
PG,—N O/PG1
H

O

14
in the presence of R'-OH (or a suitable acetal forming
reagent), protic or Lewis acid (for example, TsOH), and a
suitable solvent to provide the compound of formula 15.
[0096] Another embodiment provides a process for preparing

a compound of formula 14:

PG,—N PG,

O

14

comprising reacting a compound of formula 13:



n,1l. 44-1.56 2.89-3.05(1H, 4.95-5.10(3H,
(2H M ,1.77-1.90 2 x dd), 3.34-3.70 m), 7. 28-7. 39(5H,
wa@ 30ds5/0§85 m, n),2.08-2.40 n), 4.08-4.19 8. 53(A¢L/0¥2005/006540
(1H, (2H, -74- Method F
{(9S)-1-[(1R 3S, 4S) - 3- (( 2R-33)- 2- Et hoxy- 5- oxo-t et r ahydr
o- furan3yl car banoyl) - 2- pyrrol i di ne-2-carbonyl]-2,2-dim
et hyl - propyl)- carbam c acid benzyl ester [0167] To

a solution of (1S)-2-(( 3S)0 2- Et hoxy- 5- oxo-
t et rahydr o- f ur an- 3-pdcabaxoy 1lj - pyey, ol i di ne-1 - car boxyl
ic acid benzyl ester 6.1)(4.68g in ethyl acetate
(160m) and DWVF (25mil) ed triethylam ne (2.59)
foll owed by pal |l adi um deri de/ carbon (20% w w, 1Q).
The mixture was stirred under @ at nospher e of
hydrogen until no startingimaterial was present by
TLC.  The catalyst was renoved by filtration through
underg gljift@bleo opReleFt i gendbsiaddederdp2e, a Swern
: I 1 NO- - Y- ric,acid
ot P b Ao e oAby pethda0 34 “and
[00971- ( 3- Adiotritelry lkearthorbprapy Ipr3veddy| eapbodickri der preparing
drachl orjde (EDC,_2.85g). The resulting m xture was
W’%e&’fa OZfiléht L1 enperat ure overnight. Saturated
aqueous sodi um bi car bonatse_sol ution (180nl) was then
added and the orgagjc nhadd r ved. This was washed
with saturated aquéotss agmonidameeRPoride (180 m),
then brine (180ml), dried (magnesium sul fate),
filtered and concentr at@d "Nhd reduced pressure. The
crude product was purifi ed"on @il i ca gel, eluting with
40- 75% et hyl acetate/petrol, The sub-title conpound
was obtained as a white foam (4.02g,66%; 11-1

compMWBﬁﬁ%0¥@éc@@§%§k§ ébﬁﬁb&ﬁﬁioﬁ)foﬁmﬁﬂa(§Hwith a compound

of formula 21: \

O

a Co hy

O/ P(31
PGZ_N

H,N
OH 07 X

2 21
under conditions for coupling an amine and a carboxylic acid
(when X is OH), or an amine and an appropriate carboxylic acid
(when X is not OH), to provide the compound of formula 13.
[0098] Another embodiment provides a process for preparing

a compound of formula 22:

22

comprising reacting a compound of formula 23:



t), 1.79-1.94(3H, m,2.02-2.10(1H, M, 2.44 (1H, dd),
2.75 (1H, dd),3.52-3.66 (2H,m,3.70-3.79(2H,m, 4.22
wd idds/08dp6 4. 38-4.41 (1H, m), 4.48-4.58 (1H, nPCT/BSHBS/006540
(21-1, q), 5.56 -75- (1H, d), 7.26 (1H, d), 7.29-7.40
(5H, m, 8.24 (11, d); Ms-ES+ 490.6 (100%, ES -
488.8 (10% . Method G
(3,S, S, R-1-[(28) - (3- Met hoxy- 2- net hyl - benzoyl anm no) - 3-
met hyl but yry1] - pyrrol i di ne(2S)-carboxylic acid
[ (2R) - et hoxy- 5- oxot et r ahydplQ- f slr@n- (3S) -yl] -anm de 1
[0168] To a sol ution of 0
{(S)-1-[(1R 3S,4S)-3-( (2R 3S) 2-
Et hoxy- 5- oxo-t er r ahyHeNd- f uiifan- 3yl car banoyl )
-2-pyrrolidine--2- 0
carbonyl]-2,2-dinethyl-proggl}-carbanic aci d benzyl
ester (344ny) in ethyl acetate (20nl)was added
in th@abkégbﬂgbhﬁgrﬁxlgﬁlﬁﬁﬁbgnsﬁ%@%HM@Maé@%H@'fJ_ ing
m Xture was stirred under an atnosphere of hydrogen
reagenhl i | ppotstapti hgwiet eciial Wasr prezantebyTIORE) , Thed a
. t al yst s, renmoved by filtration through celitg,and
suitaple" pPTYPIEe t0oRCERE S dd UitP TRt FrELsRe2Eo
Acetadi ¥oemthg afuneaasnsbAAWT dRam 260883 . ndt poi ki eadoto,
this material (153ng) was dissolved in THF and

trietByherhbRyornAtehy P BéRIGICLARS Y 1484F), 25 2
(CH;) %@@g&g% .im(ﬁg.%ééx%w;}; Eydroxybentot Ll agke, NV Aléne,

or chdbmebbykanenopr opyl) - 3- et hyl car bodi i m de hydrochl ori de

EDC, _10 wer e .added. The resulting m xture was .
D R R e
a comPbliHiied sWrbRmsabupat ednaatienusy sesh sl hicar BeRbendThe
organi ¢ phase was renoved and washed with saturated
formudguéous ammoni um chl ori de, then brine, dried

(magnesium sul fate), filterged and concentrated under
reduced pressure. The crud prqg%ct was purified on
{

silica gel, eluting with ~'atetate. This gave the
sub-title conpound as a ite solid (138ng, 62%;
anal ytical data summpgj, in Table |

OH

2

under suitable oxidation comditions (example Swern) to provide
the compound of formula 23.
[0100] Another embodiment provides a process for preparing

a compound of formula 5-A

o)
PG,—N_A PGy

(@)
R‘l
O H ©
OR!
5-A

wherein PG; is a suitable carboxylic acid protecting group, PG
is a suitable nitrogen-protecting group, and R' is as defined

in any one of claims 1 or 5—9, comprising:



-76- [0169] Compounds of .formula 1-2 to 1-58 have been

prepared by nethods substantially simlar to those
walemsnshed i n Exanple |-1. PCT/US2005/006540

Exanmple 1-2

(3,8,S, R -1-[(23) - (2- Met k82y~= benzoyl am no) - 3- net hYl - bu

tyryl]- pyrrolidine-(28)-carboxylic acid

[ (2R) - et hoxy- 5- oxot et r ahydr o- f uran- (38) - y1] - am de

Eﬁgﬁﬁﬁ@glagcompound of formula 20-A:

(3,8,S, R-1-[3-Met hyl -(28) - trifluoromethoxy-benzoyl

am no) - butyryl]-pyrrolidimne-(25)-carlooxylic acid

[ (2R) - et hoxy- 5- oxot et rRdy-€iN Af ran-(38)-yl]-anm de F-so

Exanple 1-4

(8,8,3,R-1-[(23)-(3-Eydro - met hyl - benzoyl am no) - 3-

nethylbutyryl]-pyrrolidine-(28§-carboxy|ic acid

[ (2R) - et hoxy- 5- oxot et r ahpdrox f uran- (33) -y1] - am de

-77- Exanpl e

yvigh a compound of formula 22

(8,818, R -1-[(28)-(3-Am nqy 2- et hyl - benzoyl am no) - 3-ne

t hyl butyry1] - pyrrolidi ne-( 8)-%§{boxylic acid

[ (2R) - et hoxy- 5- oxot et rah ofuran-(35)-yll-ani de H2NO

OO0ONHDO ] Exanple 1-6

(8,8,5 R -1-[(28)-( 2H§q BRo- benzoyl ani no) - 3- net hyl

butyryl Jwrolidine-(25)-carbpxylic acid

[ (2R) - et hoxy- 5- oxo- tetraﬁyﬁro-furan-(BS)-yl]-anide c

0 O NCOH O 22 Exanpl e

1-7
under (gomd St RPUR £pY SYOPPLERY (32 RAMENIR D xR FeeFahydracid
f - b - Lidings ) ear b - -
e 4T SBLR ¥ B Y B g P et
)

(when X is an appropriate leaving group), to provide the

compound of formula 5-A.
“[0101] Another embodiment provides a process for preparing

a compound of formula 5:

o)
PGg_ O/PG1
OR’
0O N
H
OR

1

5

comprising reacting a compound of formula 20:
PGz'—"N

O X
20

with a compound of formula 22



Exanpl e 1-8
(S,S,SR-N{(15-[(28)-((2R) - Et hoxy-5- oxo-tetrahydro-
w0 00804338 - vyl car banoyl) - pyrrolidi ne-1-car bonyl pe2usmbiignes40

| - propyl}-4- nethyl-nicotinam de - 78-

Exanple 1-9 -50~

(S, S, SR -1-(3-Methyl -(28)-[ (3-net hyl -t hi ophene-2-carb

onyl)- am no]-butyryl)-pyrrolidine-(28)-carboxylic

acid [ (2R) - et hoxy5- oxo-t et Yahydr o-furan-(38)-yll-am de

ONc-rNifi 0 SO0 NHO NJAg; KIp@ 0 NC H

Exanple |-11 O

(S,'S, S, R -3,5-Di chl oro- (18R (28) - ((2R) - et hoxy- 5- ox

ot et r ahydr o- f ur an- ( 38%Ny| c¥r banoy1) - pyrrol i di ne-1-carb

onyl]-2- nethyl -propyl}-isortcotinam de ci -79-

Exanple 1-12

(S, S, S, R) -1-[(28) - (3- Met hd¥/- 2- met hyl - benzoy! ani no) - 3,
undeIBCoﬂHH%E%%l'Q%Ey%ﬁhbllﬁﬁr 0l ighi8s 4:28)a- 8§£Q?§¥hh8 acid

acid hoxy- 5- 0xo-t et rahydr o- f ur an- 8)
(whenrﬁlps @ﬁﬂdeor an amine and an appropriate carboxylic acid

le 1- .
(wher & SRSTRY. D¢ 256- PIHEERO LIS - FRIRII DRt oS PERPHE) 5a-
[0102TEt hyLAblu)ﬁ:yl@H B3 imearbexyhiicdasi & pré@&ss for preparing

- met hoxy- 5- oxo- tetrahydro-furan-(38)-yll-am de
a compound of formula 5-A:

0
PGQ—N O/ PG1
OR!
OR!

5-A

comprising reacting a compound of formula 21:
PG,—N

o) X
21

with a compound of formula 22

O/PG1

OR!
H,N

OR'

22
under conditions for coupling an amine and a carboxylic acid
(when X is OH), or an amine and an appropriate carboxylic acid

(when X i1s not OH), to provide the compound of formula 5-A.



0 NC Exanple 1-14
(8,8,3,R-1-[(28)-(3-Met hoxy- 2-net hyl - benzoyl am no) - 3-
woredospsdasd yryl] -pyrrolidine- (28) -carboxyli creruskops/006540

(2R) -isopropoxy- 5-

oxo-tetrahydro-furan-(3Sysyt]-amde NcrNO O HO -(

Exanple 1-15

(8,8,S, R-1-[(28)-(3-Methoxy-2-net hyl - benzoyl am no) - 3-
[0103 et hywbuayﬁymiapyermtbu Blalg 281)1velatg§»w| ithegupbcesses may

be usgéoaf%§§25¥ Eﬁog Eﬁrahgdro fur%n %?%%ﬁ%gunégpf this

invent CBAor o- benzoyl am no ) -3 - et hyI butyryl -
Pyrrol idine- (25 ) -car boxg{l ic acid )
[0104] gt hoszyrsabseo%@ie%ﬁyaramlpa %jmenz%s?f 9: 1S dmvREom 0

provi E? @ E@s f éﬁ%r g coﬁ% u&d% f% @Ptﬂﬁi
2- nEt enzoy arnin ? utyr

embodipgntsel wtene- C(Dmﬁoymdsaéb@;xgl isoaetdd) (25R)from 3 (in
embod%ﬁéﬂ%%é%ﬁe%éogg%ésg ro furaﬁot(ggo%ég%ygpgaEgﬁrrl?d on
direc®iytréf gupr@aﬁéhateaemﬁoyiaﬁ) nos) frofUtyr Wrd 6 from 5

-pyrrolidine- (2S) -carboxylic acid [ (2R) -ethoxy-5
accordaigt EPr hpdrel Rafand3scoyedyhprean-de 16F 3o moeipieed
embodiméﬁt, compounds 6 are prepared from compounds 5;
compounds 5 are prepared from compounds 4 (whether isolated or
not); and compounds 4 are prepared from 3 . Preferably,
compounds 6 are used in the preparation of proline containing
caspase inhibitors. Such proline containing caspase
inhibitors include, but are not limited to, those disclosed in
WO 95/35308, WO 99/47545, WO 01/81330, and WO 01/90063 (which
are all incorporated herein by reference) . For examble,
compound IA (and stereoisomers thereof) of WO 01/90063 (which
are specifically incorporated herein by reference) could be
prepared as disclosed herein (see, e.g., page 13). For the

avoidance of doubt, it should be understood that such proline

containing compounds could be depicted by formula I except

o
that Ring A is pyrrolidine ww  (i.e. is derived from
proline) .
[0105] The processes for converting compounds 6 to proline

containing caspase inhibitors are preferably as disclosed
herein. The processes for preparing compounds 3 are also
preferably as disclosed herein. However other processes known
to skilled practitioners could be used to convert compounds 6
to proline containing caspase inhibitors and/or to prepare

compounds 3.



(S, S, 8 R -1- [2 (S) - (2 -Chloro-benzoyl am no)
-3, 3 -dinethylbutyryl ] -pyrrolidine- (2S)

wo ecashosseyd i ¢ acid [ (2R PCT/US2005/006540
- met hoxy- 5- oxot et rahydro-furan- (35 ) -yl] -am de C
-81- -52- Exanpl e 1-20

(S,S,SR-1-[3,3-Dimethyl - (28)- (2-trifluoromethyl benzo

yl am no) - butyryl] - pyrrolidi ne-(25)-carboxylic acid
[0106ﬂ(2R)Other embodiments of this invention provide the

compop PR PROPE§T8°3" 86" 81V YL LT 80l Sy s g de oFao

[0107GS, S, 8rR) hidoG28knt20€hknie- harzaykam o dedi fes hyl
butyryli-pyrraolidine-(28)-carboxylic acid

compoppgR) D@tlﬂfg&f Bo%Bt et r ahydro-furan- (35)-yl]-amde C 0
ON Ho Exarrpl e 1-22
(S S SR-1-[3,3 tHyla- (28 (2tr|fluororrethylbenzo
yl am no) - but yr yll%ge 5 car boxyl i ¢ aci d
[ (2R) - et hoxy-5- oxo- tetr hy r o- uran (38)-yl]-amde
Exanpl e 1-23
(8,8,S,R-1-[(28)-(2- ChI or"b benzoyl am no) - 3, 3- di net hyl
butyryllipyrrolidine-(25)-carboxylic acid
[ 5- oxo- ( 2R) - pr opoxyt etrahé/'aro furan-(35)-yl]-am de C

[0108782- BXJMIE lenP2daifnSn® S£Rrhis 1nventlon provides the
1-[(29) - (2- Chl or o- benzoyl ami no) - 3, 3-di met hyl butyry1] - p

compoyrdsl iodi Herf@Sp- éar boxylic acid
[ (2R) - but oxy- 5- oxot ahydgo-furan-(3S)-yl | -anmide Cl

Ss Exanpl e 1-25
(8,S, S, R -1-[ (TSN enl 3 f | uor onet hoxy- benzoyl
am no) -
3, 3-di met hyl - butyry B! iHdi ne- (2S) - car boxylic acid
[ (2R) - et hoxy-5-0x0-teHrahydro-furan-(3S)-yl]-am de
4.
[0109] Another embodiment of this invention provides the
compounds of formula 14:
0]
PG,—N O,PG1
0~ 'N H
H o
14.
[0110] One embodiment of this invention provides the

compounds of formula 5-A:

o)
PG,—N_A PGy
o

1
o N OR
H o Ot
5-A.
[0111] Another embodiment of this invention provides the

compounds of formula 5:



Exanpl e 1-26
(8,8,S, R-1-[(2S)-(2-Chl oro-benzoyl am no) - 3- et hyl - but

w 2oodpss2pe/r r ol i di ne- (2S)-carboxylic acid PCT/US2005/006540
[ 5- oxo- ( 2R) - pr opoxyt et r ahydr o- furan-(3S)-yl] -anm de C
Exanmpl e 1-27 -53-

(S, S,S,S-1-[(2S) - (2-Chl oro-benzoyl am no) - 3- et hyl - but
yryl]- pyrrolidine-(25)-carboxylic acid
[ 5- oxo0- (2S) - pr opoxyt ety dr oQf uran- (3S) -yl1] -am de Cl
-83- NN PG,—-N _PG; Exan'pl e 1-28
(S,S,S,95-1-[(2S)-(2-Chljoro ben‘%oyl am no) - 3- et hyl - but
yryll pyrrolidine- (28) S{ @R'aci d
[ (2S) - et hoxy- 5- oxot etrahy r o- uran (35)-yl]-amide Cl O
OO0OONHDO Exanpl e 1-29
(8,5, S,R-1-[(25)-(2-Chl orw- benzoyl am no) - 3- et hyl - but
- pyrrolidine-(25)-carboxylic acid
[0112{y1(2R) opder Brbeskiaendhwpdr ¢hilgr dmveB)lop prawv Héegl the
Exanpl e 1-30
Compolﬂéqqos §f5)fofnlu(lf5 (2 Chl or o- benzoyl am no) - 3- net hyl - but
yryl] pyrrolidi ne-(25) boxylic acid
[ (2S) - but oxy 5 oxo;:,@tr hyN[ o ug%1(35) yl] -am de C

NNO O N- H1,
S OR!
OR!
15.
[0113] One embodiment of this invention provides the
compounds of formula 3-A:
PG,—N_A L
OH
3-A.
[0114] Another embodiment of this invention provides the

compounds of formula 3:

E O
o) N
H

OH

3
[0115] Another embodiment of this invention provides the
compounds of formula 13:
O
PG,—N O’PG1
OH

13.



Exanpl e 1-31
(S, S, S R-1-[(2S) - (2-Chl oro-benzoyl am no) - 3- et hyl - but

w 2oodpss2p/r r ol i di ne- (25)-carboxylic acid PCT/US2005/006540
[ (2R) - i sopr opoxy- 5- oxot et rahydr o-f uran-(35)-yl]-am de
c - 84- -54- Exanpl e
1-32

(S,'S,'S,S)-1-[(2S)-(2-Chl oro-benzoyl am no) - 3- net hyl - but
[011q1ry1] eryzrlrlolhkm peoVES)Iemdbimentisc adied variables are as

c'leflr%(d2 in Ias’no r%ooc)ﬁ/e em?o 1en¥ern6}:h§/q1r o d; ur an I&S‘? %:gf rreg form
of 3,(&dB, 8sRp- &nfi( 28) -{2- @ngoss@ra:@}y@l&mmdlcmy -Denzemkam

i no) - . .
alkyls groymreomAaleasiaiylvy 19 torytell guesi)aseicasfolione aeF din
combiedR)sn et hoxy- 5- oxo-tetrahydro-furan- ( 3S) -yl]

-am él)e ‘Cl v- 00N
[01178xanplie B4 d (& 8”@,11'&)2611 2 Sk (12 -eCh Ipaae-t3-bietieyris

- benzo I am

cer it B BHEPE Tay S R AR BosiieE et Fteps or

in s:IEt(XuZR) l'Fcﬁ:tl r@éasempieox Qrtgritdrdr RS ekl ad¥derion of
anpl e
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and accompanying description).

[0119] Compounds such as 3 could be used in processes for
preparing proline containing compounds, such as caspase
inhibitors. Proline containing caspase inhibitors include,
but are not limited to, those disclosed in WO 95/35308, WO
99/47545, WO 01/81330, and WO 01/90063 (which are all
incorporated herein by reference). For example, compound IA
(and stereoisomers thereof) of WO 01/90063 (which are
specifically incorporated herein by reference) could be
prepared as disclosed herein (see, e.g., page 13).

[0120] The compounds utilized in the compositions and
methods of this invention may also be modified by appennding
appropriate functionalities to enhance selective biological
properties. Such modifications are known in the art and
include those which increase biological penetration into a
given bioclogical system (e.g., blood, lymphatic system,

central nervous system), increase oral availability, increase



Exanpl e 1-37
(8,8,8, R-1-[(28)-(2-chl oro-4-nmet hoxy- benzoyl am no) - 3-
woredoBysdasd yryl ] - pyrrolidi ne-(2S)-carboxylic acpdr/us2005/006540

[ (2R) - et hoxy- 5- oxot et rahydro-furan-(38)-yl]-amde Cl 0O

O NC HO Exanple |-38 $5-S, S, R -1- [ (29 -

(2- Chl oro- 3-cycl opropyl net hyl -

benzoyl am no) - 3, 3-di net hyl - butyryl] - pyrrolidine- (2S)-
solubg¢aibyxybi eldcwd afdmidRptenhdry- byoioieetiahydrndttur an-

5)-yl] - anide .
metabéié%{ﬂ 8‘]“? §g1te(:8,r§,t§, Bf- $2FE 58} %F2- cnl or o- 3- hydr oxy
[01211benzeykaekaebid, 3a carboxylic acid group in a compound
di met hyl - butyryl] - pyrrolidine- 828) carboxylic acid
of th[t(szR;lve@tth@saym@yoi@@ fleri¥pydredf aPanfPB5PXeMPlani g8
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art and are also included within the scope of this invention.
[0124] Certain of the above derivatives would include the
protective groups known to skilled practitioners (see, e.g.,
Greene). As would be recognized by a skilled practitioner,
these protective groups may also be employed in the processes
of this invention.

[0125] The compounds of this invention may be assayed for
their ability to inhibit apoptosis, the release of IL-1B 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.

[0126] Assays for caspase activity are described in WO
99/47545.
[0127] According to another embodiment, the present

invention provides a pharmaceutical composition comprising:
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or vehighiede WO 2005/ 085236PCT/ US2005/ 006540 - 88-
10128]5XaMe chighiq b2 AndeRkibok( 20 af 226Rb8Aas=RYdr OxY
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acid salts are the following: acetate, adipate, alginate,
aspartate, benzoate, benzene sulfonate, bisulfate, butyrate,
citrate, camphorate, camphor sulfonate,
cyclopentanepropionate, digluconatte, dodecylsulfate,
ethanesul fonate, fumarate, glucoheptanoate, glycerophosphate,
hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate,
maleate, methanesulfonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persualfate, 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
dicyclohexylamine salts, N-methyl—D-glucamine, and salts with
amino acids such as arginine, lysine, and so forth.

[0129] Also, the basic nitrogera-containing groups can be
quaternized with such agents as lower alkyl halides, such as
methyl, ethyl, propyl, and butyl chloride, bromides and
iodides; dialkyl sulfates, such as dimethyl, diethyl, dibutyl
and diamyl sulfates, long chain halides such as decyl, lauryl,

myristyl and stearyl chlorides, bromides and iodides, aralkyl
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e PRy P BCE S Py By PP ar e F BB Br bR FFE e o
disodfi@Rhwydebbgerypbosrbatet r abydeeifmnr Apdfd89enybheoaphatde
sodium chloride, zinc salts, colloidal silica, magnesium
trigilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium
carboxymethylcellulose, polyvacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene
glycol and wool fat.

[0131] According to a preferred embodiment, the
compositions of this invention are formulated for
pharmaceutical administration to a mammal, preferably a human
being.

[0132] 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,
intravenous, intramuscular, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatic, intralesional and
intracranial injection or infusion techniques. Preferably,
the compositions are administered orally or intravenously.

[0133] Sterile injectable forms of the compositions of this

invention may be aqueous or oleaginous suspension. These
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the arf WEiEl ERTEHSIERERHL San ISt am fofosnts and
suspenﬁfiind@jz lgefrtyl .- prIeR eiekli-IRy rkGldctiane<( 28 epar-bexyhi tay

aci . . , . .
also by sRpLEIRILY SIS AT ABIHTE-OFUCEN SIBBPEPE] ORnilde 2
mon SR B R o) ey Lesoy e hof 3T O
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sterile 2 Ryxech §iy-s5 sgeotcstvamidiorafldvasmpisyy §d] aanpdeogvept
or susB%n'ding medium. For this purpose, any bland fixed oil
may be employed including synthetic mono- or di-glycerides.
Fatty acids, such as oleic acid and its gly ceride derivatives
are useful in the preparation of injectables, as are natural
pharmaceutically-acceptable oils, such as olive oil or castor
0il, especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a. long-chain alcohol
diluent or dispersant, such as carboxymethy1l cellulose or.
gsimilar dispersing agents which are commonly used in the
formulation of pharmaceutically acceptable dosage forms
including emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying
agents or biocavailability enhancers which a.re commonly used in
the manufacture of pharmaceutically acceptable solid, liquid,
or other dosage forms may also be used for the purposes of
formulation.
[0134] The pharmaceutical compositions o f this invention
may be orally administered in any orally ac ceptable dosage
form including, but not limited to, capsules, tablets, agueous
suspensions or solutions. In the case of tablets for oral
use, carriers which are commonly used include lactose and corn
starch. Lubricating agents, such as magnes ium stearate, are

also typically added. For oral administrat ion in a capsule
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suppos$tbihed @braﬂ@cQﬁtl temperatuheibes. 18TH@§éSchHeBe
diluted with ethyl acetate. The m xture was then

preparggs hEdmwki RIwaher ageatuivated aagudouzbsedigrr irritating
exc1p12h‘éa€vp%ﬁt Efsg'oﬂ 'doﬁga%oﬁr %‘%ﬁg#éé@&r&vﬁ{lt”%gg%ug‘t

I'fa concentr undér sedu
rectalpltem@en:atu'fbeané!SIt@BEe\flaxeputhﬁ_l atkby fhashe rectum to

chr omat.ogr aph 096 aceta e/petrol) to afford
releasg) EABATHRE] oo R R a e e ehrart e searpriBel tetos - 11
beeswa%wgﬁﬂogme@h l@M@C@)L?CJBl};S 1.25 (1H,
1.48 49-1.88.(6H M, 2.20-2.52 (2H,

[01361), g‘hggpgagzp@gfytﬁfalg cgzpppgl tighns 4000thise invention
may alggléebég}nln%s%%r(e%ilt%plcally, especially when the target
of treatment includes areas or organs readilily 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.
[0137] 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.

[0138] For topical applications, the pharmaceutical
compositions may be formulated in a suitable ointment
containing the active component suspended or dissolved in one
or more carriers. Carriers for topical administration of the
compounds of this invention include, but are not limited to,
mineral oil, liqgquid petrolatum, white petrolatum, propylene
glycol, polyoxyethylene, polyoxypropylene compound,
emulsifying wax and water. Alternatively, the pharmaceutical

compositions can be formulated in a sui_table lotion or cream
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(111, m; M ES(+)433.37. Met hod |
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acid benzyl ester or -dD{0171] A solution of

(1P, 35,43)-3((S)-2-tert-

But oxycar bonyl- 1- hydr oxynet hyl - et hyl car banoyl) - 2- aza-b
contajipyobotRe? acLhwpt gRErPnEAtEoRSPendeidd dredipsodyedr in one

) [ . d i .
or o, HlbghBEEACIIT cimseashar0, 00 under alt g

carrikheniaddedef obuewedebyotr i¢hlieed socyaniwdralaehd,
.(621ng) portionwi se over 30 mnutes. The m xture was
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wat er, 1M sodiumthiosulfate solution an
[01390r yi ngoovephithghadcumssuyl tacepandmesrodrioedt componderons
nay biodHeed ressute gave Lhe subztitle comound as 8. o,
adjusted sterile saline, or, preferably, as solutions in
isotonic, pH adjusted sterile saline, either with our without
a preservative such as benzylalkonium chloride.
Alternatively, for ophthalmic uses, the pharmaceutical
compositions may be formulated in an ointment such as
petrolatum. In one embodiment, the compositions are as
formulated in, e.g., U.S. Patent 6,645,994 and/or U.S. Patent
6,630,473.
[0140] The pharmaceutical compositions of this invention
may also be administered by nasal aerosol or inhalation. Such
compositions are prepared according to techniques well-known
in the art of pharmaceutical formulation and may be prepared
as solutions in saline, employing benzyl alcohol or other
suitable preservatives, absorption promoters to enhance
bioavailability, fluorocarbons, and/or other conventional
solubilizing or dispersing agents.
[0141] The above-described compounds and compositions 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 viral mediated

disease, retinal disorders, uveitis, inflammatory peritonitis,
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myelonf CRLbAMOYL) 1 2- agacpi cyclol, 2. 2 1] heptage ¢ carboxyl i c
Shigellosis, Alzheimer’s disease, Parkinson'’s disease,
Huntington's disease, Kennedy's disease, prion disease,
cerebral ischemia, epilepsy, myocardial ischemia, acute and
chronic heart disease, myocardial infarction, congestive heart
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 (FMF), Chronic Infantile
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groupw/ wf tée chmwomindsurcd wask ss tiivead ipmdersuarh. @tsospher e

of hydro until no starting nmaterial was present by
C. The al yst was renoved by filtration through
3{N lite, he filtrate was added

5)oR- on ar bonyl am no- 3, 3- d ric aci

en

4.93q), ydro Ben2 ??EZB?ébﬁyﬂ? 52t@15§xﬁnﬂurpr151ng
activit{3- @ismaiiw, amhréora,r B %h@/l&%%%lr&f}ﬁ of this

hy rochl ori de (EDC, 59). The resulting m xture was
invenggiopy @@eapaérmbp@rltartléfrrp@eafﬂldr éNoi@esitgmg. cSamreaesd ing

arbonate solution (180nl) was then

lnflaﬁ%g%ggghg%%hg%ggé%n|c phase renoved. This was washed
[0144\M th MC@DC@D_E]@' a@uemme:h@mmhammarml e Hhpos9G-ions of

% t hen brlneH&~ dri,.ed neS|un1squate)

this fpvegtdgnafdVed atc@é“P&ﬁG;@r SQFIEICTRgent

(i.e.Crbde RROGMG WaRliRUIIH18G RS .] C%ug.@i ’ag@rﬂzté NG My,
40- 75% et hyl acetate/petrol. The ‘'sub-title conpound

but aggsnelt dilmadeds ta, vmhr@rrﬂo@émt(lsr 25gnt@1%uch lag NNRsue

p1asr AR 0, VR0 80,051 03 (108 My L O 120 (36

agentl1i8@3uetd, mhe 2340+t3.02R0.1( Hden® maz. B2 (aljlrtllniﬂs,te}e%p either
(1H, m, 3.78 (1H, m, 3.89 (1H s), 4.26 (1H, d),
4.52 (2H, m, 4.96-5.12 (2H, m, 5.56 (1H, d), 7.10
(1H, d), 7.24-7.40 (5H, m, 8.27 (1H, d); M5 ES +
516.93 (100%, ES - 515.05 (100% . Method M
(1R 3S,43)-2-[(S)-2-(3-net hoxy- 2- net hyl benzoyl am no) - 3
3-

ainethyl-butyryl]-2-aza-bicyclo[2.2.1]heptane-3-carbox
ylic acid
((2R 39) - 2- ethoxy 5 0X0- tetrahydro-furan-3-yl)-am de

PNA =] = o o -



conpound as a white solid (121ng, 52%; 111 NWR
(400MHz, ODC13) 8 1.10 (9H, s), 1.28 (3H, t), 1.43-1.56
wa idds/089236 1. 79-1.86 (3H, n), 1.99 (1H, brd), 2rCRU§HBE006540

s), 2.30-2.37 (1H, m, 2.83 (1H, dd), 3.02 (1H, brs),
3.66-3.74 (1H, nm), 3.87 (3#B-s), 3.88- 3.94 (1H m,

4.16 (1H, brs), 4.54 (11-1, brs), 4.66-4.74 (1H, m,

4.97 (1H, d), 5.46 (1H, d), 6.44 (1H lord), 6.93 (1H,

as a @eparade (dugaap formdr Be, ndrnt & (siEgle djgsddRe form

ol 1, 2960, 1791 16 1438 261 1115,
with {38 'L 180 adbohua i oM Sheddy LD,

[0145]- 60 tmhel- a}&m@meﬁmwmmé@nﬂrahhqﬂ& compositions

substantially simlar to those described in Exanple
of t].’lil._Ssg_l’lventhIl should be sufficient to mayfR & Kdegpctable

decrezdslé %.@ ’é t?ﬁ%@%k@n%l%)ea%eg (ﬁl rB’alngégé/ré/cldlv1 ty

1S, 4R) - aza icyclo[2.2 eptane- (3S) - carboxylic
and/oa:CICCél[l( H%)Optos:.s as measured by any of the assays known

et ho oxo-tetrahydro-furan-(3S)-yl]-am de
in thl%«iﬂ%ye 1-61

[01467- [(25jos(a€b'e°~q€§\béla§ﬂdm-b%‘lﬁféﬂéﬂ Qrideriz ayl A 1) -abRrdig® or
t hyl butyryl] 2- (15, 4R) -aza-bicycl o[ 2. 2. 1] hept ane- ( 35) -
aboutcg.mom kg 29y welght per day, preferably between 0.5

and a[ﬂogﬁs) A1 hMeP 1R LRL Y Y- fdgya%ﬂo{é?oél‘% Pé‘% bly
betwezan[ @By 2- @mdaraboutprzﬁpuoanwmumcﬁaoerrgz/ﬁgg dmdyo)wed, dhtd per
%l?‘bﬂ:}gﬁ%%ll Z Qi]ien%Rco?né)aoutr)ll yacrleo 2sefu]?J herPt ane- (3

monot[l'{e&B)pl-ﬁt 20)&3?/) 5- oxo-tetrahydro-furan-(3S)-yl]-am de
e

[01471. [ (2§)Y]@(1218@4I&br Gt @Wﬂﬁl %WWI%WS 3, 3-
1nvenq! %t M lﬂey ré/dﬂlra_sg!a%ez&q)fr%@ a%ociytcuo[t?o %ﬂd&\,ﬁ%{ Nes

- car oxyllc aci
per Qa(yza)r etlheyreBiord-vt, e tarsa lay droortfivman:y 33)Ful]en amIdech,

. EX | 1-64 )
adming gt G Ga, R VS S BoRy TR A1 AFLEE £hE TRy The
amourfUIOH WHi1drd 18 ARG a%d- kire)c hih2 o Hdweptane w38 war b

oxylic acid

carr ijqrp MAtarHedE 5-0eodeiceally ¢iadla segezs) -Sorm anilde vary
depen?&?{%é%o%lz%%eucﬁog’ts trjgtee tc?)%iy abéjnztg):ly rﬁrnto 35 tHhOd[e k?uft
nirgyelatd-on. A typical preparatlon will contain from about
o (1S, 4R ablcycl ept e(3 ar%% lic acid
to[(a%%t) q“{%‘o 6’1 ur aﬂ?‘%eof%i Ojjy'arﬁudﬁ"

prepaz:%%éloglso d&&aﬂn from about 20 to about 80% BAMRIE
compopr.2S) - (3 nmot hoxy- 2- met hyl - benzoyl ani no) - 3, 3- di net hyl

[014 BHUt y r (ﬁh]es c%o%%.% 1%'11%3/ %lfo [t%Il?S ]ﬂrnzee%ﬁrb% (cso@pr(‘iasréo a

oxylic ac
comb:.[n(aZ:S)OfEtd‘fO)ay cr@oaride orfa ieynd rs0 -ifireart i(c3S)andl |orasm ade more

1-67 , .
addlt’a‘ n@S)th(e'fa@ﬁW k?&nﬂ?&ﬂp&ﬁﬁlﬁ@tlé: PR Mt h)ﬁo%t%ﬂeyl]
compotmd %?.(ddr%ghea%%él'tqm A 2g2ntlReRKARE LS Dr&AH RO idosage

acid

levelst lodx petwpan tadtaudhldido tiouedeut3 9)00%1] amd dewre preferably

between about 10% to about 80% of the dosage normally

administered in a monotherapy regime.



Exanpl e 1-7()
2-[1(2S)-(4-Acetyl am no- 3-chl oro- benzoyl am no) - 3, 3-di ne
wo booklossrys y1] - 2- (1S, 4R) - aza- bi cycl o[ 2. 2. 1] hept BOEU$BE/006540
carboxylic acid
[ (2R) - et hoxy- 5- oxo-t etrahydro-furan-(3S)-yl]-am de
Exanpl e 1-69
2-[(2S)-(3-Chl oro-4-propi onyl am no- benzoy| am no) - 3, 3-d
[0149]Snet Hg/%cwut?mmqvegg@ts )2 aRAt HEely o ocf%?—%l.?ﬂ%pt%ne- (3
: -car boxyli c. aci o : -
maint et o G2 Comavady FIE AR B g PR o of
this td@htion may be administered, if necesxanple 1-70

2-1(2S)-(isoqui nolin-1-yl carbonyl am - - di -
Subsequ%é@@%h(thechosage or requenc¥ o%nég%iéﬁé%ég{§g£ylog

both, zxfé%%%é@écﬁ}@é@j cy¢! 9l 2aked] HEPS ANENd SHImSBEROXYES Ca
level [g((@ RMT:éntlhobdye Simgxoeved radiydi bl dur bh - S iyad - whegethe

a e 1-71 . .
sympER (95 (B L STHRF B ot BeRUBy RER RG] - o8k nBERGFTE™
shouldtydydd- Patients may, however, require intermittent

2-(18,4R)-aza-bi cycl o[ 2, 2. 1] hept ane- ( 3S) - car boxyl i ¢
treatmeny ?WZ&Ol%@%DR?r%-%ﬁ%l?eFP%Hy@@%-¥%?%ﬁ¥?@@§-9¥I@h?@%se
Swwuﬁ%mﬂelﬁm

-T(2S) - (4- Ami no- 3- chl or o- benzoyl ani no) - 3- net hyl - but yr
[0150Y1] - 2as the skilled practitioner will appreciate, lower

. (1S, 4R)-aza-bicyclo[2.2.1 t - (39) - b || id
or hl%?%ﬁaé% ?%o§?§%¥5§8-?eF?5 g%aog$§Y§nm%§g§éy€%¥%%?%§gI e
shoul&BEPLLddrdB8ood that a specific dosage and treatment

. 2-[(28)-(isoquinplin-l-yIcarbony[anino)-3,3-dinethxl-b
reg1m@m§r§qq_any particular patient will depend upon a Vvarilety

of faé%é%é;4fgéfﬁ§iﬁéCMﬁéoggtgvlkyeBEa@ﬁé(§§%é§§i@°é¥%b8und

employ€a@S) tkthaxy; Sbody- el ghhy dgentuaanhedbrhy 1ieani deetwWD
, 2805/085236PCT[U82005/006§40 -101; _Tahle 3. : :
time ehapdEtRt s at bR Dat 3 FoP T SefEEt 8°Ebn§53ﬁd§O%Plﬂatlon’

the sg@éﬂykg knfb¥opgrogndNunbairiNalatddiseabs) tHeNNR
patiei£}s43iéé0égﬁgggdgéotgg-8iggggg’gligggg&gé%gd, and the
judgment of the treating physician. The amount of active
ingredients will also depend upon the particular compound and
other therapeutic agent, if present, in the composition.
[ol51] In a preferred embodiment, the invention provides a
method of treating a patient, preferably a mammal, having one
of the aforementioned diseases, comprising the step of
administering to said patient a compound or a pharmaceutically
acceptable composition described above. In this embodiment,
if the patient is also administered another therapeutic agent
or caspase inhibitor, it may be delivered together with the
compound of this invention in a single dosage form, or, as a
separate dosage form. When administered as a separate dosage

form, the other caspase inhibitor or agent may be administered



(3H, M, 1.13-1.16(3H, ), 1. 80-2.0
(41i,m,2.10(3H,s), 2. 47- 2. 51( 2H,
won002/09366.11, n) , 3. 34-3. 61(2H, M, PCT/US2005/006540

3.73-3.77(2H,m, 3. 79(3H, s), 3. 90

(1H n), 4. 39(1H m), 4. 55( 1H, 69~

5.55(1H, d), 6. 83(1H, d), 6. 99( 1H,

d),7.19(1H m, 8. 27(1H,d), 8.34 (1H d) 1-2 476.0
prior(@DOl&ﬁlt@@-$am@(61t&np§1 28( 3vllowing administration of

a phafm?%eéﬁgggi;yﬁfcg §8€%Pfoﬁftlon comprising a

compoﬁn@46%1%h§b én%énél%%(lll m, 4. 62-
4 69(111, M), 4. 75-4. 80(1H M. 5. 60

[01520111, @hey coypevnde) of. todsHigyention mv BplroReL11, d)

incorbylpiE gngng%%gagg‘%rh%n%oggp kP ihdhncaple nedical

devicezll smch? a8l p20o8%hEEksn) a3t66181382 valves, vascular
graft%%i%: t% %%dicgg%ffefsn)4@%%@%§ﬁ%gly, 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 a
composition comprising a compound of the present invention and
a carrier suitable for coating said implantable device.
[0153] Another aspect of the invention relates to
inhibiting caspase activity in a biological sample, which
method comprises contacting said bioclogical sample with a
compound of this invention or a composition comprising said
compound. The term “biological sample”, as used herein,
includes, without limitation, cell cultures or extracts
thereof; biopsied material obtained from a mammal or extracts
thereof; and blood, saliva, urine, feces, semen, tears, or
other body fluids or extracts thereof.

[0154] Inhibition of caspase activity in a biological
sample is useful for a variety of purposes that are known to
one of skill in the art. Examples of such purposes include,
but are not limited to, blood transfusion, organ-
transplantation, bioclogical specimen storage, and biological
assays.

[0155] The compounds of this invention are useful in
methods for preserving cells, such as may be needed for an

organ transplant or for preserving blood products. Similax



d),7.15(111,d),7.35-7.60(411, ), 7.99(111,d) 1-4 476.1
(01)013)1.02(311,d),1.09(311,d),1.29
w@ 2ib3/08p36l. 93- 2. 19(411, m), 2. 29( 3H, PCT/US2005/006540
s), 2.39(211, dd), 2.84(111, dd), 3. 66-
3.71(2H, M, 3. 88-3. 95(211;4%§+ 4. 63
(1H ad), 4.68-4.74(111, m, 4.85(111,
dd), 5.32(111,s),5.47(111,d), 6. 44
uses f(o@Hqﬁﬁm.S@?(lIlilﬂ.m.)t%fsg@.an@(eﬁq reported [Schierle et

al., %@é@e&%?’uy 06%7/ S(g‘e???dq 10\2%@91\6@“!% Captves

treat13:1ld~ Nt i 147/ o0 t(l@@(ﬁ]a?)’db 0y br]e@s(ef:‘n‘veld ML th 3 (H,dbion
1.93-2.21(411, ? 311, s),
comprlfl,gpg( Ztl]:}err)caf _1g1§3(1 i:cH:) 3_T§1§_ 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.
[0156] Without being bound by theory, applicants' cyclic
acetal compounds are believed to be prodrugs. That is, the
acetal portion is cleaved in vivo to provide a corresponding
acid-aldehyde compound. As would be recognized by a skilled
practitioner, chemical compounds may be metabolized in vivo,
e.g., at a site other than the prodrug cleavage site. Any
such metabolites are included within the scope of this
invention.
[0157] In order that this invention be more fully
understood, the following preparative and testing examples are
set forth. These examples are for the purpose of illustration
only and are not to be construed as limiting the scope of the
invention in any way.

Example I-1
(S,S,8,R)-1-[(28) - (3-Methoxy-2-methyl-benzoylamino)-3-methyl-

butyryl]-pyrrolidine- (25)-carboxylic acid [ (2R)-ethoxy-5-oxo-

tetrahydro-furan- -yv1]-amide

é%;



3. 75(4H, m), 3. 87-3. 93(211, ), 4. 65-
4.75(211, M), 4. 82- 4. 88(111, M), 5. 47
wd ddb3/nse3é. 43(111, d), 6. 74(1H, d), PCT/US2005/006540

6.81(111,d), 7. 04(111,t),7.40(11-1, d) 1-6 514.4

(CDC13) 1. 03-1. 05(3H, ), 1.1 13
(3H,m,1.22-1.30(3H ), 1. 95(111,

m, 2. 14-2. 17(211, ), 2. 44- 2. 51( 2H,

Methody A2. 79( 1H, i), 3. 65- 3. 68( 2H, ) ,

(S) - ?g%iéééioé§ﬁx”§y4b$% i&%cg%;é %%rt -butyl ester
m,6.4(111, 2xd), 7. 29- 7 37( 11 , 7.54(114, m 1-7

461-1 ( DVBO- d00. 95- 1. 01( 13-1.16
(311, m), 1. 80- 2. 10( 4H, ), >2.51
(5H, M), 2. 74( 111, M), 3.1 38 3359( 211,

m, 3. 68(10, m), 3. 95(111, m /4,

4.44(211,m, 4.55(1H, m, 5. 55(111,
[0158&),7_25$b@unﬁoﬁ_©2(131 hpm&yl@xycarbonylamino 4-hydroxy-
butyrg%Hég%HSfig t@E es%e& p@%pared as described in Michel
etal, Helvetica Chimica Acta 1999, 1960) (0.94g) in ethyl
acetate (15 ml) was hydrogenated over palladium
hydroxide/carbon (20% w/w, 160mg). The catalyst was removed
via filtration through celite. Concentration of the filtrate

in vacuo afforded the subtitle compound as a colorless oil
(486mg, 91%); 'H NMR (400MHz,CDCls;) & 1.48 (9H, s), 1.95 (3H,
brs), 2.28 (1H, dd), 2.46 (1H, dd), 3.29 (1H, brm), 3.42 (1H,
m), 3.60 (1H, m).

Method B

(18)-2-((8)~-2-tert-Butoxycarbonyl-1-hydroxymethyl-

ethylcarbamoyl)-pyrrolidine-1l-carboxylic acid benzyl ester

@Oﬁg:i ﬁozf

[0159] To a stirred solution of (S)-3-Amino-4-hydroxy-

butyric acid tert-butyl ester (800mg, 4.57mmol) and Z-Pro-OH
(1.14g, 4.57mmol) in THF (30ml) was added 2-
hydroxybenzotriazole hydrate (74lmg, 1l.2eq,), DMAP (698mg,
1.25eqg.), diisopropylethylamine (1.03ml, 1.3eqg.) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC,
1.05g, l.2eq.). The resulting mixture was stirred at ambient
temperature for 18 hours then diluted with ethyl acetate. The
mixture was then washed with water, saturated aqueous sodium

bicarbonate solution and brine, dried over magnesium sulfate,



1-8 461.1 (CDC13)1.02(3H,d),1.08(30,d),1.28
(30,t), 1.95-2.2(40,m, 2. 4-2.5(211,
woroo/088$a3H, s), 2. 8-2.9(10, m, 3. 7- PCT/US2005/006540
3.8(20,m, 3.85-3.95(211, m, 4. 7-
4.85(211, m ,4.9-4.95(111, A$85. 55
(1H d), 6.6-6.65(10,n), 7.2-7.25
(111, m, 7.35-7.4(10, m, 8. 6(111 d) 8.7(11-1, s)
filtessl @ﬂ@m@@%&ﬁ Qg(dm-’ rjechL PEEsure. The reSldue

was pgx f'geoé o (fétia]s% %&?@%}%’% 608 etnyl

aceta@a/@)el&(o]l}'ﬂ Mo JFDI &HLbdtitle compound as a

73-3.75 211 4. 37- H m,
color46§§(ﬂq ( g‘t%'d) 0597(%113? (+) 407.3.
Method < - 59(1H n) 7.81(1H,d),8.28 (1H d) WO
2005/085236PCT/U82005/00654O -103- No.
(18)-2-((8)-2—tert-Butoxycarbonyl-1-formyl-ethylcarbamoyl) -

pyrrolidine—l—carboxylic acid benzyl ester

W?ﬁk

[0160] A solution of (18) -2-tert-Butoxycarbonyl-1-

hydroxymethyl-ethylcarbamoyl) -pyrrolidine-1-carboxylic acid
benzyl ester (10 g) in DCM (100 ml) was cooled to 0°C under
nitrogen. 2,2,6,6-tetramethylpiperidinyloxy (TEMPO, 38 mg)
was then added followed by trichloroisocyanuric acid (6 g),
portionwise over 30 minutes. The‘mixture was stirred at
ambient temperature for 2 hours, then filtered through celite.
The filtrate was washed with water, 1M sodium thiosulfate
solution and water. Drying over magnesium sulfate and
concentration under reduced pressure gave the sub-title
compound as a pale yellow oil (9.92 g, 99%); 4 NMR (400MHz, d-6
DMSO) 6 1.38 (9H, d), 1.79-1,86 (3H, m), 2.08-2.23 (1H, m),
2.36-2.51 (1H, 2 x dd), 2.61-2.86 (1H, 2 x dd), 3.88-3.46 (2H,
m), 4.24-4.30 (2H, m), 5.05 (2H, guin), 7.28-7.37 (bH. m),
8.59-8.64 (1H, 2 x d), 9.21 (0.57H, s), 9.37 (0.43H, s).



11+1 (ohs) 1H NNR 1-10 515.0
(CDC13) 1. 01(3H, d), 1. 25(3H, d), 1. 27
wa@ 2ds085236 97-2. 10(2H, m, 2. 14- 2. 26 PCT/US2005/006540
(1H, m 2. 38(2H, dd), 2. 84( 1H, dd),
3.67-3.71(2H,n), 3. 81- 3. 87(%6-m,
3.90-3.98(1H,n), 4.58-4.61(1H m,
4.65-4.73(1H ), 4. 86-4. 90( 1H, dd) ,
Methagd 4¥( 1H, d), 6. 78( 1H, d), 7. 23( 1H,

190 Ds LA SOOI TS0 2 2 6ictnony.

ethy (Gt bamdy Pp-By 226 PHithe 21 1da@bdBylic acid benzyl ester
(2H, ™, 2. 38( 2H, dd), 2. 83( 111, dd),
3.66-3 71(2H, ), @

-3. 95(2H), O
4.59-4.62(1H m, 465« ol%rmH, , )<
4.91(1H,dd), 5. 47(1H, d), 6]54(J1H, {br %d) 7. 21( 1H, br
dd), 8.57(2H,s) 1-12 504. 2 ;2\ o~

H
@]

~
[0161] To a solution of (1S)-2-((S)-2-tert-Butoxycarbonyl-

l-formyl-ethylcarbamoyl)-pyrrolidine-l-carboxylic acid benzyl
ester (4.98 g) in dichloromethane (70 ml) was added triethyl
orthoformate (6.2 mkL) and p-toluenesulfonic acid monohydrate
(47 mg). The resulting mixture was stirred at ambient
temperature until no aldehyde remained by TLC. The mixture was
concentrated inm vacuo, the re-dissolved in dichloromethane (35
mL) . Saturated aqueous sodium bicarbonate solution (35 mL)
was then added and the organic phase removed. This was washed
with water and brine, dried (magnesium sulfate), filtered and
concentrated under reduced pressure. This gave the sub-title
compound as a pale yellow oil (4.85 g, 82%); H NMR (400MHZ, d-6
DMSO) & 1.04-1.11 (6H, m), 1.35-1.37 (9H, m), 1.73-1.89 (3H,
m), 2.01-2.49 (3H, m), 3.43-3.52 (6H, m), 4.05-4.29 (3H, m),
4.96-5.06 (2H, m), 7.27-7.38 (5H, m), 7.80 (0.5H, 4), 7.88
(0.5H, d4d).

Method E

(15)-2-( (2R, 38)-2-Ethoxy-5-oxo-tetrahydro-furan-3-

ylcarbamoyl)-pyrrolidine-l-carboxylic acid benzyl ester 6.1

(1S8)-2-((28, 3S8)-2-Ethoxy-5-oxo-tetrahydro-furan-3-

ylcarbamoyl) -pyrrolidine-1l-carboxylic acid benzyl ester 6.2

: VYi Jﬁ ‘ri Jf
6.1

6.2




(DMSO-d6) 0. 9-1. 08(9H, s), 1. 12( 3H,
t), 1. 75-2.00(3H m, 2. 00- 2. 15( 4H,
workeo2os432. 50(1H, m, 2. 80(1H, m, PCT/US2005/006540

3.48-3.91(7H,m, 4. 40(1H, m, 4. 46-
4.70(2H,m,5.58(1H,d), 7. 837 QH
d), 7. 00(1H, d), 7. 19(1H<xn 8.07 (1H,d),8.27(1H d) 1-13
476.0 (CDC13)0.98-1.09(6H, n, 1. 90-2. 05

[016204H mA ZFB1%i&B(f, S p-Fol pSBsl-tert-

Butox%%::a:’ :gd@%@?%ﬁ%s_)( 2'3,25 %%f%lt}g@%g—}_?tlﬁyl carbamoyl) -pyrrolidine~

1- carfhjo&éylﬁ&:* O ey D. SHedr 374185 g) in dichloromethane (25
6. 25+6 40( 1H, 2xd) , 6. 90- 7. 01( 2H,
Wﬁ)s Forg-erl 251 144y wydes o3l Bagden - Jhe)fhuquoseatts acid (6

mk&iﬂaégé)ééﬁéd]éﬂéltﬂerﬁlﬂt&%%]ségEred at 0°C for 15
(6H M, 1.86-2.15(4H, m, 1. 28+1

minu e($|—,|, Z;@n 2WBBRE] 86¢ %mlnje@t 5’[6@1‘@@&’[:111‘6 and stirred until

the r an%ﬁp %@%SH %#s%ggéggéggg(?ﬁmanuxture was then diluted

with dichloromethane (90 ml) and saturated agueous sodium
bicarbonate solution (130 ml) and stirred for 15 minutes. The
organic phase was then removed and washed with 1:1 saturated
aqueous sodium bicarbonate/brine (100 ml), the combined
agueous washings was re-extracted with DCM (100 ml) and the
combined organic layers dried (magnesium sulfate), filtered
and concentrated under reduced pressure. This afforded the
sub-title compound as a mixture of epimers at the ketal centre
(C2). The epimers were separated on silica gel, eluting with
30% acetone/petrol. Syn-isomer 6.1 (white solid); 'H NMR
(400MHzZ,d-6 DMSO) & 1.08-1.17 (3H, m), 1.78-2.01 (3H, m),
2.08-2.12 (1H, m), 2.37-2.57 (1H, 2 x dd), 2.61-2.79 (1H, 2 x
dd), 3.35-3.51 (2H, m), 3.55-3.68 (1H, m), 3.71-3.82 (1H, d),
4.20-4.32 (1H, m), 4.52-4.61 (1H, m), 4.98-5.11 (2H, m), 5.53-
5.58 (1H, m), 7.24-7.42 (5h, m), 8.25-8.31 (1H, m); MS ES +
377.3 (100%), ES - 375.3 (10%); Anti-isomer 6.2 (colorless
0il); 'H NMR (400MHz,d-6 DMSO) & 1.08-1.19 (3H, m), 1.78-1.89
(3H, m), 2.10-2.34 (1H, m), 2.92-3.07 (1H, 2 x dd), 3.36-3.51
(3H, m), 3.62-3.78 (2H, m), 4.12-4.21 (2H, m), 4.97-5.12 (3H,
m), 7.28-7.40 (5H, m), 8.51-8.58 (1H, m); MS ES + 377.4
(100%), ES -~ 375.3 (10%).

(18)-2-((2R,38) -2-Methoxy-5-oxo-tetrahydro-furan-3-

ylcarbamoyl)-pyrrolidine-l-carboxylic acid benzyl ester 6.3




2xd), 6. 86-7.01(2H, ), 7. 16- 7. 23( 1H
n, 7.37+7. 54(1H, 2xd) 1-15 504.0
w GoEH&Pss 85-1. 11(9H, m, 1. 55-1. 73 PCT/US2005/006540
(2H n), 1.89-2.20(41-1, m, 2. 28+2. 29
(3H, 2xs) , 2.35-2. 55(2H, rr) , 2=~ 2. 87
(1H n, 3.48-3.76(3H m, 3. 86( 3H,
, 3. 98- 4 06(1H, M), 4. 52- 4. 86( 3H,
(1S) n% 5 23758492IMeﬁh08y25*@X@5¢EHrahydr0 furan-3-

-104- 'wwl (obs) 1H NVLE 1164805
(CDC -1.15 m, 0 3-1. 4(2@'] o N O
-4 5(2H,n), hid
2 8- 2 9(1H . 3. 'm, 3. 9- 0 0o
N 07 >N" Y
H O— H O—
6.3 6.4
[0163] Prepared in a similar manner to that described in

methods A-E, using trimethylorthoformate in step D, to afford
the sub-title compounds as a mixture of epimers 6.3 and 6.4.
The epimers were separated on silica gel eluting with 30% to
40% 2-Butanone/Petrol to 70% Acetone/Petrol. Syn-isomer 6.3
(viscous colorless oil); 'H NMR (400MHz,d-6 DMSO) & 1.77-1.89
(3H, m), 2.07-2.12 (1H, m), 2.32-2.43 (1H, 2 x d), 2.55-2.61
(1, 2 x d), 2.71-2.81 (1H, 2 x d), 3.39-3.62 (4H, m), 4.21-
4.30 (1H, m), 4.57-4.64 (1H, m), 5.01-5.09  (2H, m), 5.42-5.47
(1H, m), 7.27-7.42 (5H, m), 8.24-8.31 (1lH, m); Anti-isomer 6.4
(white solid); 'H NMR (400MHz,d-6 DMSO) & 1.79-1.90 (3H, m),
2.09-2.21 (1H, m), 2.23-41 (1H, 2 x d), 2.91-3.05 (1H, 2 x
dd), 3.35-3.71 (5H, m), 4.09-4.21 (2H, m), 4.98-5.19 (3H, m),
7.28-7.41 (5H, m), 8.51-8.58 (1H, m).

(1S)-2-((2R, 3S) -2-Isopropoxy-5-oxo-tetrahydro-furan-3-

yvlcarbamoyl) -pyrrolidine~l-carboxylic acid benzyl ester 6.5

(18)-2-((28,38) -2-Isopropoxy-5-oxo-tetrahydro-furan-3-

ylcarbamoyl) -pyrrolidine-l-carboxylic acid benzyl ester 6.6




4.0(2H, m, 4. 65-4.75(2H, m) , 4. 88-
4.92(1H,n),5.5-5.52(1H, ), 6. 85-
w® 206084289 , 7. 4-7.55(1H, M, 7. 7-7.75 (1H mM 1- 17p&ildsH05/006540
(DVBO- d6) 1. 05(9H, s), 1. 15(3H, t),
1.8-2.1(4H n), 2. 3(3H, s), 2-422. 5
(1H,m, 2.7-2.8(1H ), 3. 6- 3. 9( 4H,

Q 4.4-4.45(1H, M, 4.5-4,7(2H, m,
[0164]] 55. PRQALS , 70 22 75 pilaw) M@nney 15p dyhat 28eserdyed in

norndid b 5 LVSELANE, 20 OB el St cop . 5o

affoﬁﬁiﬂﬂéigﬁb%tfkﬂe86¢ﬁ¢bn®d3a9 8.0bkxture of epimers 6.5 and

6.6. Sﬁl 1‘711“%’5%116 gg%aﬂ?a%%grg%m%l%(qﬁdﬁ“—lgt#%%lwaly 30%

1 13 0 am) - 1
to 4&3%%@%%%&%&@%16(1&%%?%%89 @:30(3bh Briess gum); 'm

NMR (400MHz,d-6 DMSO) o6 1.07-1.16 (6H, m), 1.81-1.86 (2H, m),
2.37-2.71 (2H, m), 3.35-3.53 (2H, m), 3.86-3.90 (1H, m), 4.18-
4.24 (1H, m), 4.46-4.55 (1H, m), 4.95-5.10 (2H, m), 5.63 (1H,
d), 7.27-7.38 (5H, m), 8.22-8.30 (1H, m); MS ES + 391.3

(100%); Anti-isomer 6.6 (white solid); 'H NMR (400MHz,d-6 DMSO)
6 1.07-1.15 (6H, m), 1.78-1.82 (3H, m), 2.07-2.41 (2H, m),
2.87-3.01 (1H, m), 3.35-3.50 (2H, m), 3.74-3.96 (1H, m), 4.07-
4.18 (2H, m), 4.95-5.11 (2H, m), 5.22 (1H, 2 x s), 7.24-7.39
(5H, m), 8.48-8.53 (1H, m); MS ES + 391.4 (100%).
(18)-2-((2R,38) -2-Propoxy-5-oxo-tetrahydro-furan-3-

yvlcarbamoyl) -pyrrolidine-1-carboxylic acid benzyl ester 6.7

(18)-2-((28,38) -2-Propoxy-5-oxo-tetrahydro-furan-3-

yvlcarbamoyl) -pyrrolidine-1l-carboxylic acid benzyl ester 6.8

TH W e

6.7 6.8

[0165] Prepared in a similar manner to that described in
methods A-E, using tripropylorthoformate in step D, to afford
the sub-title compounds as a mixture of epimers 6.7 and 6.8.
The epimers were separated on silica gel eluting with 30% to
40% 2-Butanone/Petrol. Syn-isomer 6.7 (colorless gum); ‘H NMR
(400MHz,d-6 DMSO) 6 0.84-0.93 (3H, m), 1.55 (2H, m), 1.81-1.89
(3H, m), 2.08-2.22 (1H, m), 2.37-2.61 (1H, 2 x dd), 2.71-2.80
(1H, 2 x d4d), 3.31-3.53 (2H, m), 3.60-3.69 (1H, m), 4.20-4.29
(1H, m), 4.52-4.61 (1H, m), 4.95-5.11 (2H, m), 5.50 (1H, m),



(3H,s),3.72-3. 74(1H, m, 3. 90- 3. 99
(1H, M, 4.62-4.65(1H m, 4.69-4.70
wd@ iddsn3s5246 90( 1H, d), 5. 36( 1H, d), PCT/US2005/006540
6.94(1H,d),7.28-7.46(4H,m,7.71 (1H dd) 1-20 542.5
(CD013) 1. 09(9H, s), 1. 27( 6H-fB ;-
1.93-2.14(3H, m,2.34-2.42(21-1,m,
2.79-2.83(1H, m, 3. 71(1H, m, 3. 90-
7.27-3 .S 1635 ), ,018 42@42]_1}&* ) 4. Apti-isomer 6.8 (colorless

0il) ?1%7§|3V1R6 4@?}%%&9/51%&%?505%2—0 90 (3H, m), 1.46-1.57

1y94-17 BR(BH 4 (¥ H74r(1)1H moé—iﬂlﬁr%ﬂ@ , 2.90-3.05 (1H,
8Dc13)1 12(9H s)
2 x dﬁ.)9,03223)(33H§6T) iQHSGmL)Z; 4@(121—#41’)20 (2H, m), 4.94-5.10 (3H,

3.2%‘( 2’:}%,#’6%4’36%2éﬂ_51 mIﬁ’ o1
(1S)4ZU1@DR53Sﬁxﬂiﬁﬂﬁoﬁy95(dkbdﬁetrahydro—furan—3—

7.34-7.46(4H, 7. 71(1H dd) 1-22 528.4
vlcarbamoyl) -pyrro idine-i-carboxylic acid benzyl ester 6.9

(18)-2-((258,38) -2-Butoxy-5-oxo-tetrahydro-furan-3-

vlcarbamoyl) -pyrrolidine~1-carboxylic acid benzyl ester 6.10

T?Ji Ygﬂﬂ

6.9 6.10

[0166] Prepared in a similar manner to that described in
methods A-E, using tributylorthoformate in step D, to afford
the sub-title compounds as a mixture of epimers 6.9 and 6.10.
The epimers were separated on silica gel eluting with 30% to
40% 2-Butanone/Petrol. Syn-isomer 6.9 (colorless gum) ; H NMR
(400MHzZ,d-6 DMSO) & 0.86-0.92 (3H, m), 1.28-1.37 (2H, m),
1.45-1.54 (2H, m), 1.79-1.88 (3H, m), 2.07-2.21 (1H, m), 2.35-
2.78 (2H, m), 3.31-3.54 (2H, m), 3.63-3.70 (1H, m), 4.21-4.29
(1H, m), 4.51-4.61 (1H, m), 4.95-5.09 (2H, m), 5.50 (1H, m),
7.27-7.37 (5H, m), 8.25 (1lH, m); Anti-isomer 6.10 (colorless
oil); 'H NMR (400MHz,d-6 DMSO) & 0.85-0.93 (3H, m), 1.26-1.36
(2H, m), 1.44-1.56 (2H, m), 1.77-1.90 (3H, m), 2.08-2.40 (1H,
m), 2.89-3.05 (1H, 2 x dd), 3.34-3.70 (5H, m), 4.08-4.19 (2H,
m), 4.95-5.10 (3H, m), 7.28-7.39 (5H, m), 8.53(1H, m).



(CDC13) 1. 10(9H, s), 1. 29(3H,t),
1.90-2.20(3H,m,2.35-2.42(2H, m,
wQ@204/0934d) , 3. 68-3. 72(2H, m, 3. 90- PCT/US2005/006540

3.95(2H,m, 4. 62-4.80(2H, m, 4. 89

(1H,d), 5.47(1H,d), 6. 45( 1H,-M4-

7.43(1H,d), 7.54-7.61(3H,m, 7.73 (1H dd) WD

2005/ 085236PCT/ US2005/ 006540 -105- No. 14+1 (ohs)
MethodARIVR 1-23 508.5 (CDC13)0.95(31-1,t),1.12(9H, s),

%16E iR 2§2§%E}3 §§R 3§8£§HEE%bxy 5-oxo-tetrahydro-furan-

3ylcé&5@m8yﬁi(lkbﬂiralﬁalﬁelﬁekbkbbnyl] -2,2-dimethyl-propyl}-
3. 76-3.84(1F. m 3. 85-3. 96(11- 1, m
carbamyg. aczvd(bemz 11 d), 5. 44

(111, d), 6. 96( 111, d) 7. 30 7 50(411 m. 7. 73(1H, d)

W

[0167] To a solution of (18)-2-((2R, 3S)-2-Ethoxy-5-oxo-

tetrahydro-furan-3-ylcarbamoyl)-pyrrolidine-l-carboxylic acid
benzyl ester 6.1 (4.68g) in ethyl acetate (160ml) and DMF
(25ml) was added triethylamine (2.5g) followed by palladium
hydroxide/carbon (20% w/w, lg). The mixture was stirred under
an atmosphere of hydrogen until no starting material was
present by TLC. The catalyst was removed by filtration through
celite. To the filtrate was added (S)-2-
benzyloxycarbonylamino-3, 3-dimethyl-butyric acid (4.939),
hydroxybenzotriazole hydrate (2.0lg) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC,
2.85g). The resulting mixture was stirred at ambient
temperature overnight. Saturated agueous sodium bicarbonate
solution (180ml) was then added and the organic phase removed.
This was washed with saturated agueoug ammonium chloride (180
ml), then brine (180ml), dried (magnesium sulfate), filtered
and concentrated under reduced pressure. The crude product was
purified on silica gel, eluting with 40-75% ethyl
acetate/petrol. The sub-title compound was obtained as a white
foam (4.02g, 66%); 'H NMR (400MHz, CDCls) & 0.97 (9H, s), 1.14
(34, t), 1.79-1.94 (3H, m), 2.02-2.10 (1H, m), 2.44 (1H, d4d),
2.75 (1H, 4d), 3.52-3.66 (2H, m), 3.70-3.79 (2H, m), 4.22 (1H,
d), 4.38-4.41 (1H, m), 4.48-4.58 (1H, m), 5.03 (2H, q), 5.56



1-24 522.5 (CDC13)0.86(311,t),1.18(9H,s),
1.21-1.65(411,n),1.85-2.17(31-1, m,
wWQR2@6/08250( 211, m, 2. 68-2. 78(111, m, PCT/US2005/006540
3.44-3.54(111, m, 3.56-3.72(211, m,
3.98-4.10(11-1, m, 4. 56- 4. 857(5311, m,
5. 44(1H d), 6.95-7.02(111, M, 7.32- 7.74(511,m) 1-25
578.3 (DVBO d00. 99-1. 21(1211 n% 1.70-2.00
(1H, @BH, i}-28 011B, 13 aH n$927 4602 (B8, m), 8.24 (1H, d); MS ES

gy adiin s i >

Methoa @5(111 m, 5. 58(111, d), 7. 36( 111,
. 7.5

l 21 (111,d), 8. 70 111,d
11 .n ekt 3(/bn) Y { ( o) - 3)methyl—

butyr&l@aﬁ_(@ﬂﬂdmez(@.s? 8§£ﬂé§ym£ acid [ (2R)-ethoxy-5-oxo-

2. 4-Z2.0( 111, ny, AbAH(A.LJ.IT)
tetradyalat firan 863 8) g6l 11amigieq. 05-

-0 0
0
é/“ugh’
o o
0” N
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[0168] To a solution of {(S)-1-[(1iR,38,4S8)-3-((2R,38)-2-

Ethoxy-5-oxo-tetrahydro-furan-3ylcarbamoyl)-2~pyrrolidine-2-
carbonyl]-2,2~dimethyl-propyl}-carbamic acid benzyl ester
(344mg) in ethyl acetate (20ml)was added palladium
hydroxide/carbon (20% w/w, 74mg). The mixture was stirred
under an atmosphere of hydrogen until no starting material was
present by TLC. The catalyst was removed by filtration through
celite and the filtrate concentrated under reduced pressure to
give the amine as a brown foam (260mg). A portion of this
material (153mg) was dissolved in THF and 3-methoxy-2-methyl
benzoic acid (l46mg), diisopropylamine (191pl),
hydroxybenzotriazole hydrate (77mg) and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (EDC,
109mg) were added. The resulting mixture was stirred at
ambient temperature for 24 hours then diluted with saturated
agqueous sodium bicarbonate. The organic phase was removed and
washed with saturated aqueous ammonium chloride, then brine,
dried (magnesium sulfate), filtered and concentrated under
reduced pressure. The crude product was purified on silica
gel, eluting with ethyl acetate. This gave the sub-title
compound as a white solid (138mg, 62%); analytical data

summarized in Table 3.



4.1(111, n) 4.7-4.85(211,m,5.5-5.55
(111, ), 6.85-6.9(111, m, 7.4-7.6(39, m,7.7-7.8(111, m
Wdzdbi’/oﬂéaéﬁ 5 (CDC13)0.95(311,t), 1. 05- 1. 15( 6H, m) PCT/US2005/006540
1.5-1.7(311,m,2.0-2.2(411, m, 2. 4-
2.6(2H,m,2.9-3.1(111, m, 374-3.5

(111, m, 3. 55-3. 7(211,n) 4.0-4.1(19,
,4.35-4.5(211, m, 4. 75(111, m,
[0169]. 8 4. qygﬂqno ﬁgﬁ@p%%(ﬁj%_¢@ I-58 have been prepared

oy me B P P p O BB Dpcanio

1-1. (211,n),1.90-2.21(311, n) 2.32-2.53 (211, ), 2. 95(111, 2x
ad), 3. 44-3. 50 (111, 3 59- 78(211 m, 3. 83-3. 92
(111, m), 4 02 4.09(111, x

o G S B Rt o

X
pyrroddﬁ;ne 25) carboxylic acid [(2R)- ethoxy 5- oxo—
tetrahydro-furan-(38)-yl]l-amide

N
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O
@AH Ni ﬁ:
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Example I-3

(S,8,S,R)-1-[3-Methyl-(2S) - (2-trifluoromethoxy-benzoylamino) -
butyryl]-pyrrolidine- (25)-carboxylic acid [ (2R)-ethoxy-5-oxo-
tetrahydro-furan- (39)-yl]-amide

F
s o
o NKN?
0 ,!:%
0" N
H O

Example I-4

(S,8,8,R)-1-[(28) - (3-Hydroxy-2-methyl-benzoylamino)-3-methyl-
butyryl]-pyrrolidine- (2S)-carboxylic acid [ (2R)-ethoxy-5-oxo-
tetrahydro-furan-(35)-yl]l-amide

0]
HO o
N7 NN
HO o)
0" N
H ©



WD 2005/ 085236PCT/ US2005/ 006540 -106- No. M1 (obs)
1H NWR 1-29 508 (CDC13)0.83-0.97(3H, m, 1.02-1.14
w &ddsn3s236 26- 1. 53(3H, M, 1. 55-1. 66 PCT/US2005/006540
(1H, m), 1.91-2. 20(411, ny, 2. 35- 2. 61
(2H, m) . 2.73-2.90( 111, n) , 3.54-3. 74
(3H,m) . 3. 84-3.90(0.511, nj , 3. 99- 4. 06
(0511n) 4.61-4.75(21-1, ) , 4. 77-4. 93

(0.511, m, 5. 45-5. 51( 11% ,iﬂ@EGSIQ 11,

5, T S U DI L1 2

butyr@lggpyrﬂ%Iﬂd;ﬂé 1227 &a#ﬁbﬁﬁlﬁt acid [ (2R)-ethoxy-5-oxo-
48- 1. 59( 1H, 2.19(4H m,
etraélysiclfoz @52 Bbl 3a1@fr €H, M

339345(0 511rr?;|N ? i:lerr)

Example I-6
(S,8,5,R)-1—[(258)-(2,6-Dichloro-benzoylamino)-3-methyl-

butyryl]-pyrrolidine- (28) -carboxylic acid [ (2R)-ethoxy-5-oxo-
tetrahydro-furan- (35)-yl]-amide

cl o
o)
cl o) 0
0“ N
H

Example I-7
(5,58, 8,R)-N—{(1l8)-1(29)-((2R) -Ethoxy-5-oxo-tetrahydro-furan-

(38) -ylcarbamoyl) -pyrrolidine-l-carbonyll-2-methyl-propyl}-2-

0
NN H O [‘Zo
07N
H 0

Example I-8
(S,8,8,R)-N—{(18)-[(28)-((2R) -Ethoxy-5-oxo-tetrahydro-furan-

methyl-nicotinamide

(389) -ylcarbamoyl) -pyrrolidine-l1-carbonyl]-2-methyl-propyl}-4-

o
I N\ N ¢
N> H O ﬁzo
b

methyl-nicottinamide



3.78-3.82(0.5H m, 3.86-3.92(0. 511,
n, 4. 04-4.09(0.5H ), 4. 31- 4. 35(1H
woRood/n&236t. 43(111, m), 4. 56- 4. 59(0. 5H, PCT/US2005/006540

m, 4. 66-4.68(111, m, 4. 80- 4. 86(0. 511,
m,5.32-5.41(111, m, 6. 87-678%( 111,
nm,7.31-7.45(4H m), 7. 55-7. 76(211, m) 1-31 494.4

(CDC13) 1. 04-1.19(811, M), 1.25-1.28

(3H, m, 1. 92- 2. 18( 4H, mExamAl e U

(S,S,%%?l?ﬁ¥%§ﬁé%§%§é%%q%§?%ﬁs%%%%@%Q%gthiophene—2—carbonyl)—

amino( 1bhrPrA. 60 61(i3H, g5 &2 80 dddb@xx ) ¢6a8801112B) dethoxy-
), 7.36-7.50(411, ), 7 52.7.56(3H m 7. 76(111, 2x dd)
5-oxo1 a5 adw dr q Uy 0l BYL v bl ABHF) |, 1. 88- 2. 07
(3H N, 2.13-2. 21(111, n), 2. 32-2. 54 (2H,n), 2. 94(111, 2x
dd), 3.57-3.68 (111, m, 3. 83-3.87(111, m, 4. 02- 4. 09

(111, m, 4. 27- 4. 30( 111, nf, 11,
A\ T NTNAN
s A [ féo
0°'N
H (0]

Example T-10

(8,8,5,R)-2,3-Dichloro-N-{ (18)-[(2S)-((2R) —~ethoxy-5-oxo-
tetrahydro—furan- (3S5) -yvlcarbamoyl) -pyrrolidine-l-carbonyl]-2-

methyl-propyl}-isonicotinamide
o o .
@AN N
Ho D o
0” "N
H O

Example I-11

(S8,8,8,R)-3,5-Dichloro-N-{(1S8)-[(2S8) -((2R) ~ethoxy-5-0oxo-
tetrahydro—furan- (35)-ylcarbamoyl) -pyrrolidine-1l-carbonyl]-2-

methyl-propyl}-isonicotinamide

a4
0

o 0 0
o“ N

H<O



dd), 4.51-4.69(111, m, 5. 43(111, 2x s), 6.89(1h,2 x brd

d),7.30-7.45 (4H,n),7.52(111,2 x brd d),7.70 (1H 2 x
wa@l2jos/088832005/ 085236PCT/ US2005/ 006540 - 107- NopCIVES2005/006540

(obs) 11.1-NWR 1-33 550.5

(DVBO) 0. 70( 2H, m CH2) , 0. 89¢2Bi-m CH2),

0.95-1.20(12H, m CH3, t butyl ),

1.71-2.13(4H m CH2), 2. 45(1H, m asp CH2), 2. 75(1H, m asp

CH2), 3. 35- 3. 89(4H, m Exrmple 3-38(1H, m

(5.5, 6 31026 m GBI (e - ReRe R aP)

dimetH%l?bﬁE&IMl]Hp@ﬂﬁoﬂﬁdﬂhd%(ﬂﬁhnmarbbxyﬁ18 abid [(2R)-

1H,d, N 8.35(1H,d, N
ethox& gon%etra &dro fJ?an— -yl]-amide

é*t;

Example I-13

(5,8,S,R)-1-[(28) - (3-Methoxy-2-methyl-benzoylamino)-3-methyl-
butyryl]-pyrrolidine- (2S) -carboxylic acid [ (2R)-methoxy-5-oxo-
tetrahydro-furan-(3S8)-yl]-amide

/
O
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Example I-14

(8,8,5,R)-1~[(28) - (3-Methoxy-2-methyl-benzoylamino)-3-methyl-
butyryl]—pyrrolidine~(25)—carboxylic acid [(2R)-isopropoxy-5-

oxo-tetrahydro-furan- -yl]-amide

Example I-15

(5,5,58,R)-1-[(29) - (3-Methoxy-2-methyl-benzoylamino)-3-methyl-
butyryl]-pyrrolidine- (2S) -carboxylic acid [5-oxo-(2R)-propoxy-
5~tetrahydro-furan— -yl]l-amide

é*%;



508.5 DMSO) 0. 99-1.21(12H, m OH3, t Bu),
1.75-2.14(4H, m CH2), 2. 38(3H, s, CH3),
wQ@2008/08525L( 1H, m asp CH2), 2. 70- 2.82(1H, m asp PCT/US2005/006540
CH2), 3.37-3.90(4H, m CH2, CH), 4. 39(1H, m CH), 4. 55
(1H, m CH), 4. 67(1H, m CH), 5-88~(1H, d, CH), 7. 15(1H, m ar y|
H,7.28 (1H maryl H),7.38(1H maryl H),
8. 25(1H, m NH), 8. 38(1H, m NH) 1-35 510
CDC131. 00(3H, d), 1. 10( Bredple, 2716

(s, S,%%%)%L:—%:(%%:) %:(ég%ﬁog?%%g%@%mino) ~3-methyl-butyryl]-

pyrro(]ﬁld,lﬁ’ﬁ)e 32&4-—4:5193)(3%31{][‘6)0 R O2{ 3H(2R) ~ethoxy-5-0x0-

56- 4. 70(2H, m) 4. 82- 4, 88(111
tetraﬁY%Ozré@lfﬁﬂd) 36) 6@(111H?H§l
(1H, d), 7. 16(1H, d), 7. 2%( 7. 37(1H d) 1-36 522.5
(DI\/BO)O 95- 1. 25( 15H, t u
2. 13(4H, m CH2) ?r?

Example I-17
(8,8,5,R)-1-1[3,3-Dimethyl-(23) - (2-methyl-benzoylamino) -

butyryl]-pyrrolidine-(2S)-carboxylic acid. [ (2R)~ethoxy-5-oxo-
tetrahydro-furan-(38)-y1]-amide

é“i;

Example I-18

($,8,5,R)-1-[3-Methyl-2 (S)-(2-trifluoromethyl-benzoylamino) -
butyryl]l-pyrrolidine-(2S)-carboxylic acid [ (2R)-ethoxy-5-oxo-
tetrahydro-furan-3(S)-yl1]-amide

CF3p
O
Oy
0" N
H

Example I-19
(S5,8,5,R)-1-[2(8)-(2-Chloro~benzoylamino) -3, 3-dimethyl-

butyryl]-pyrrolidine-(238)-carboxylic acid [ (2R)-methoxy-5-oxo-
tetrahydro-furan-(38)-vl1]-amide

CIOK

o]

Oy

Ho?xio
O~ N
H ©



0H2), 2. 65-2. 80(3H, m CH2), 3. 50- 3. 88
(4H, m CH2, CH), 4. 42(1H, m CH) ,

wd2®8/0493236n CH) , 4. 70( 1H, d, CH) , PCT/US2005/006540
5.58(1H,d,CH), 7. 15(1H, maryl H), 7.27(1H m aryl

7¢4H:-d, NH), 8. 39(1H, d, NH) 1-37

m 2

H,7.38(1H maryl H),8.2
510.5 CDC131. 05-1.12(6H, m, 1. 25-1. 3(3H
m, 1. 9-2.2(2H, n) 2.4-2.5(2H m,

2.8-2.9(1H, m, 3. 65- 3.Frzmple) I-20

(S,S, %‘%ELSHT§)B§D§%éZQg%I£2% ?gﬁgtrlfluoromethyl—

benzo6l8a(hbl) Abuby 88l 1+bs)rraldmtifhet (28) -carboxylic acid [ (2R)-
7.4-7.45 7.75-7. 8 H, WO
i sopr sy N ELoSBHETF R IO T AT B ) -~ de (obs)

I1i-NWR CF3q
@A#f ¢
N N
"o li%
0O~ N
H O

Example I-21

(S,8,5,R)-1-[(28)-(2-Chloro-benzoylamino) -3, 3-dimethyl-
butyryl]-pyrrolidine- (2S) —carboxylic acid [ (2R)-ethoxy-5-oxo-
tetrahydro-furan-(3S)-yl] —amide

CIOK?

Example I-22

(5,5,5,R)-1-[3,3-Dimethyl—(2S)-(2-trifluoromethyl-
benzoylamino)—butyryl]—pyrrolidine—(28)—carboxylic acid [(2R)-

ethoxy-5-oxo-tetrahydro-furan- -yl]-amide

CFsg K ?

Example I-23

(S,8,5,R)-1-[(28)-(2-Chloro-benzoylamino) -3, 3-dimethyl-
butyryl]-pyrrolidine- (2S) —carboxylic acid [5-oxo- (2R)-propoxy-
tetrahydro-furan- (338) -yl] —amide

cl OK?’:‘E



CDC130. 38- 0. 42(2H, m), 0. 63-0. 71
(2H, ), 1. 11(9H, s), 1. 23- 1. 35( 4H,
won00d/08332. 20(3H, m, 2. 34- 2. 45(2H, 1-38 564 PCT/US2005/006540
m,2.76-2.87(1H n), 3. 66-3. 75( 2H,
m, 3.87-3.96(4H, ), 4. 62- 4823{ 2H,
n , 4. 89(IH,d),5.47(IH d), 6. 80
(1H,d), 7. 00(1H, d), 7. 19-7,29(2H,  n), 7. 48( 1H, d)
Example I-24

(S$,5,8,R)- 1-[(28) - (2-Chloro-benzoylamino) -3, 3-dimethyl-
butyryl]-pyrrolidine- (28)-carboxylic acid [ (2R)-butoxy-5-oxo-
tetrahydro-furan- (38)-yl]-amide

ol O#?ﬁ:

Example I-25

(8,8,8,R)-1-[(28)-(2-Chloro-3-tri fluoromethoxy-benzoylamino) -
3,3-dimethyl-butyryl]-pyrrolidine- (28)-carboxylic acid [(2R)-
ethoxy—S—oxo—tetrahydro—furan (38)-yl]l-amide

Example I1-26

(8,8,8,R)-1-[(28)-(2-Chloro-benzoylamino) -3-methyl-butyryl]-
pyrrolidine- (28)-carboxylic acid [5-0ox0-(2R)-propoxy-
tetrahydro-furan- (3S)-yl]-amide

C,O)g?’i

Example I-27

(8,8,8,8)-1-[(28) - (2-Chloro-benzoylamino)-3-methyl-butyryl]-
pyrrolidine- (23) -carboxylic acid [5-0ox0-(2S)-propoxy-
tetrahydro-furan- (338)-yl]-amide

R

o



(DVBO) 1. 11(9H, s), 1. 28(3H, t),
1.83-2.22(3H,m,2.36-2.43(2H, m,

wQR28208528¢( 1H, m), 3. 66-3. 76(2H, M, 1-39 510 PCT/US2005/006540
3.86-3.97(2H, M, 4. 62-4.71(2H, m ,
4.88(1H, d), 5.45(1H, d), 6. 3BEHH,
s), 6. 73(1H,d), 7.05-7.20(3H, m, 7.38(1H, d)

(CDC13) 1. 06(6H, ad), 1. 28-1. 31(4H,
Example I-28

(8,5,8,5)-1-[(28)-(2-Chloro-benzoylamino)-3-methyl-butyryl]-
pyvrrolidine- (28)-carboxylic acid [(28) -ethoxy-5-ox0o-
tetrahydro-furan-(3S)-yl]-amide

&ﬁﬁgiﬁ‘l

/\0\\"

Example I-29

(S,58,8,R)-1-[(28) - (2-Chloro-benzoylamino) -3-methyl-butyryl]-
pyrrolidine- (2S)-carboxylic acid [(2R)-butoxy-5-0xo-
tetrahydro-furan-(338)-yl]-amide

L
R

Example I-30

(S,8,5,8)-1-[(28)-(2-Chloro-benzoylamino) -3-methyl-butyryl]-
pyrrolidine- (2S)-carboxylic acid [(28)-butoxy-5-oxo-
tetrahydro-furan- (38) ~-yl]-amide

Cl o
O
i
0" N -
H /)

&

FExample I-31L

(8,S8,58,R)-1-[(28)-(2-Chloro-benzoylamino)-3-methyl-butyryl]-
pyrrolidine-~ (28)-carboxylic acid [(2R) -isopropoxy-5-oxo-

tetrahydro-furan- (3S)-yl]-amide

SR
s



m, 1. 91-2. 20(4H, ), 2. 23(3H, s),
2.39(1H, ad), 2. 84(1H, dd), 3, 65- 3. 72 1-40 537.4
w@ 204503523 86- 3. 94(2H, m) , 4. 61-4. 73 PCT/US2005/006540
(2H, M), 4. 87( 1H, ad), 5. 46( 1H, dd),
7.00-7.04(1H ), 7. 22( 1H, br&k-s),
7.38-7.45(2H,n), 7.73(1H d),7.80 (1H brd s)

(DVSO) 0. 95- 1. 20( 12H, m t Bu, C}B)
Example -32

(S,S8,8,98)-1-1[(28) - (2-Chloro-benzoylamino) -3-methyl-butyryl]-
pyrrolidine- (28)-carboxylic acid [(2S)-isopropoxy-5-oxo-

tetrahydro-furan-(3S)-yl]-amide
CIOK

Example I-33

(8,8,8,R)-1-[(28) - (2-Chloro-3-cyclopropyloxy-benzoylamino) -
3,3-dimethyl-butyryl]-pyrrolidine-(2S)-carboxylic acid [(2R)-
ethoxy-5-oxo-tetrahydro-furan- (3S)-yl]-amide

V@*K;

Example I-34

(8,5,5,R)-1-[(28)~-(2-Chloro-3-methyl -benzoylamino)-3,3-
dimethyl—butyryl]—pyrrolidine—(ZS)—carboxylic acid [(2R)-

ethoxy-5-oxo-tetrahydro-furan- —amide

7@%;

Example I-35

(8,5,5,R)~-1-[(28) - (2-chloro-3-methoxy-benzoylamino) -3-methyl-
butyryl]-pyrrolidine- (25)-carboxylic acid [ (2R)-ethoxy-5-oxo-
tetrahydro-furan- (35)-yl]-amide

cl o
’OGAK (@)
N N
"o iﬁo
0” "N
H



2.75-2.15(7H, m CH2, COCH3) , 2. 42
(1H, m CH2), 2. 77(1 H, m CH2) , 3. 50-

w@2880gd3¢n CH2, CH) , 4. 37(1H, m 1-41 551.5 PCT/US2005/006540
CH), 4.55(1H, m CH), 4. 67(1H, d,
CH),5.58(1H,d, CH,7.09(1H4~ aryl H),7.32(1H maryl
H,7.71  (1H maryl H),8.26(1H m NH), 8. 49

1H m NH), 9. 58(1H m N
( m N ( m }g:!)cample I-36

(5,8,8,R)-1-1(28)-(2-Chloro-3-ethyl -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (2S) ~carboxylic acid [(2R) -
ethoxy-5-oxo-tetrahydro-furan- (3S)-yvl]-amide

Example I-37
(S,8,8,R)-1-[(28)-(2-chloro-4-methoxy-benzoylamino)-3-methyl-

butyryl]-pyrrolidine- (2S5)-carboxylic acid [ (2R)-ethoxy-5-oxo-
tetrahydro-furan- (3S8)-yl]-amide

o o
N ,@ANKN ¢
0 i [‘zo
0”'N
H

Example I-38
(38,8,8,R)-1-[(28)-(2-Chloro-3-cyclopropylmethyl -

benzoylamino) -3, 3-dimethyl-butyryl]-pyrrolidine- (28) -
carboxylic acid [ (2R)-ethoxy-5-oxo-tetrahydro-furan-(38)-yl]-

cl oo
N N
"o I‘zo
0" N
H

Example I-39
(5,5,8,R)-1-[(28) - (2~-Chloro-3-hydroxy -benzoylamino)-3,3-

amide

dimethyl-butyryl]-pyrrolidine- (28)-carboxylic acid [ (2R)-
ethoxy-5~oxo-tetrahydro-furan- (338) -yl]l-amide



(DVBO) 0. 95- 1. 20( 12H, m t Bu, CH3) ,
1.75-2.17(10H m CH3, COCH3, CH2),

wQ@2005043B6n CH2) , 2. 77(1H, m CH2), 1-42 531.6 PCT/US2005/006540
3.48-3.91(4H, m CH2,CH), 4. 31-4.70
(3H, m CH), 5. 55(1H, d, CH), 7864 (I H, maryl
H,7.18(1H maryl H), 7. 41(1H m ar vyl
H), 8. 20( 1H, d, NH), 8 27(1H NE) , 9. 39( 1H, br's, NH)

*«2

Example I-40

(S,S,38,R)-1-[(28) - (2-Chloro-4-acetamido-benzoylamino)-3-
methyl-butyryl]-pyrrolidine- (28)-carboxylic acid [ (2R)-ethoxy-
5-oxo-tetrahydro-furan- (3S)-yl]-amide

ep K;

Example I-41

(S,8,8,R)-1-[(28)-(2-Chloro-3-acetamido -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (2S)-carboxylic acid [ (2R)-
ethoxy-5-oxo-tetrahydro-furan- (3S) -yl]-amide

HN@/M#?

Example I-42

(S,8,8,R)-1-[(28) - (2-methyl -3-acetamido -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (2S)-carboxylic acid [(2R)-
ethoxy-5-oxo-tetrahydro-furan-(3S)-yl]-amide

0]
o)
HNé/Kk 0
N N
Ho/}[}’
0N
H o



WD 2005/ 085236PCT/ US2005/ 006540 -109- No. 11+1 (obs)

1H NMR 1-43 551.4 DVSO) 1.04(911,s),1.12-1.17(311, m,
wd.20086045286( 411, m, 2. 06(3H, s), 2. 45 PCT/US2005/006540

(1H dd), 2. 72(111, ad) , 3. 52- 3. 81( 411,

m, 4.36-4.39(111, m, 4. 47-84754( 1H,

m, 4. 64(111, d), 5. 54( 1H, dd), 7. 33-

7.35(1H,m,7.43-7.46(111,m, 7.81 (1H, brd

s), 8.21-8.25(2H, n), Bxe2®LaH bfd s) 1-44 535.4

(S, S, S(Q.}rgg)ijfég%im(% é§1é§%3%|3%<’1€)2t6}f%1d0 ~benzoylamino)-3,3 ~

dimeth{/1Hpad)r2179p¢ttodd)iBe512% 8-2céaﬂﬁﬂoxyllc acid [(2R)-

4.36:4.39(111, m), 4.49- 4 58(11
ethoxy?ﬁ ~@xpILeITaly 50540138 41T, SL1 ami de

7.34(111, m, 7. 65 7. 7?(§|3I3, rf 49

Exampl.e I-44

(5,58,8,R)-1-[(2S)-(2-fluoro -4-acetamido -benzoylamino)-3, 3-
dimethyl-butyryl]-pyrrolidine-(2S)-carboxylic acid [(2R)-
ethoxy-5-oxo-tetrahydro-furan-(3S) -yl]-amide

Exampl. e I-45

(5,5,8,R)-1-[(28)~-(2-fluoro -4-acetamido-benzoylamino)-3-
methyl-butyryl]-pyrrolidine- (2S ) -carboxylic acid [ (2R)-ethoxy-

5-oxo-tetrahydro-furan-(3 —amide

Exampl e I-46

(8,8,8,R)-1-[(28)-(2-chloro -4- isopropyloxy -benzoylamino) -3-
methyl-butyryl]-pyrrolidine- (28 ) -carboxylic acid [ (2R)-ethoxy-
5-oxo-tetrahydro-furan-(3S)-yl] —amide



(111, d), 10.38(111,s) 1-45 521.4
(DVSO) 0. 95( 611, dd), 1. 12-1. 16( 411,
wo003/08523¢L. 97(4H, m, 2. 07(3H, s), PCT/US2005/006540
2.48(111,dd), 2. 73(1H,dd), 3.51-3.62
(211, m, 3. 71- 3. 83(2H, m , 4835- 4. 38
(111, m, 4. 48-4.59(2H, m, 5. 53( 111,
d),7.29-7.31(1H,m, 7. 59-7. 67(211
m, 8. 01-8. 05(111 8C2861 , 10.35(111,s) 1-46

538.5 (CDCL31. 1 3Hm
1 4(6H d), 2. 0- 2?2 - 2N2y
(2Hm)2829( 373c75

m,3.9-4.0(1H m 4 6 4 75(3H
4.85-4.95(111, ), 6.85-6.9(1H m <
6. 95(1H,s), 7. 05- 7 1(1H m, 7. 4- 7 45(MH m, 7.8(11-1,d)
1-47 510.5 (0)013)1. ;@&ﬁﬁggéﬁzgu7z5(311 t),
2.0-2.2(411, m, 2. 4-275( 211, 1y, 2. 8-

(S$,5,5,Ry-1-[(28)- (2 ~chloro -4- hydroxy -benzoylamino)-3,3-

dimethyl—butyryl]—pyrrolldlne—(2S)—carboxyllc acid [(2R)-

ethoxy-5-oxo-tetrahydro-furan- -yl]-amide

@”@}

Example I-48

(8,5,8,R)-1-[(28)-(2-chloro -4-methoxymethyl -benzoylamino)-
3, 3—dimethyl—butyryl]—pyrrolidine-(2S)—carboxylic acid [(2R) -

ethoxy-5-oxo-tetrahydro-furan- ~yl]-amide

@*K;

Example I-49

(5,8,5,R)-1-[(28) - (2-Chloro-4-isobutyrylamido -benzoylamino) -
3, 3—dimethyl—butyryl]—pyrrolidine—(28)—carboxylic acid [(2R) -

ethoxy-5-oxo-tetrahydro-furan- -yl]-amide

cfey K;



2.9(1H,m, 3.7-3.85(2H, m, 3. 9- 4.
(111, m, 4.05-4. 1(1H m), 4. 7- 4. 8( 1H

workood/osasdH, d), 5. 5(1H, m, 6. 5(111, PCT/US2005/006540
d),6.8(111,s),7.2(111,d), 7. 4(1H, d),7.55(111,d) 1-48
538.5 (CD013)1.12(911, s»8P29(3H,t),
1.90-2.20(3H, m, 2. 36-2.43(211, m,

2.85(1H m, 3. 42(3H, s), 3. 68- 3. 74
(211, m, 3. 91- 3. 95(2&&ﬂ%ﬁfﬂéﬁéﬁ

(S, 8, 5'322217% i{ﬁﬁ;q’%g&{}?% QQ(—%&%%?%?O —benzoylamino)-3-

cyclohg:)é}éz] 4235/'3‘3:2%%%3:111&2 (287282?203)@?1[‘!03 al\Told |\/E+(121?) be;:hoxy 5-
obs
0xO= te&FPRMéF? %grgagyg ?cﬁége?Tlgﬁ(gH s), 1.28-1.31(9H,

c o
"¢

0
1

Example I-51

(S,8,S8,R)-1-[(28) - (2-Chloro-4-methoxycarloonylamino -
benzoylamino) -3, 3-dimethyl-butyryl]-pyrrolidine- (2S) -
carboxylic acid [(2R)-ethoxy-5-oxo-tetralaydro-furan- (3S)-y1l]-

\ Cl 0
O
o= ,@AN#N 0
HN H o ‘!::?
0”°N
H
<

amide

Example I-52

($,8,8,R)-1-1(28) - (2-Chloro-3-phenoxy -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (2S)-carboxylic acid [ (2R)-
ethoxy-5-oxo-tetrahydro-furan-(338)-yl]-amide

GGAK?

Example I-53

(5,5,S8,R)-1-[(28)-(2-Chloro-4-thiazolylamino -benzoylamino)-
3,3-dimethyl-butyryl]l-pyrrolidine- (238)-carboxylic acid [ (2R)~-
ethoxy-5-oxo-tetrahydro-furan- (38)-yl]-amide



m, 1.90-2. 20(3H, m), 2. 36- 2. 43( 2H,
m, 2. 54(1H, M, 2. 85(1H ), 3. 68-
WE20020832361) , 3. 91- 3. 95(2H, m) , 4. 62- PCT/US2005/006540

4.69(2H,m, 4.88(1H, d), 5. 47( 1H,
m, 7. 14(1H,d), 7. 27(1H m) -A&1
(1H, M, 7.50(1H d), 7. 78(1H,d), 7.87(1H, nm 1-5ID 577-3
(DVBO) 1. 12-1. 16(7H, m), 1. 58-1. 81
(5H, M), 1. 83- 1. 92( 5H, nf 08
(4H, M), 2. 50( 1H, dd) , 27 8%e(H, d) o)
3.57-3. 66( 2H, m) , 3\ 7 % |
3.82-3.91(1H, 33-4. 36( 1HgM , 0]
4.46(1H t), 4. % 61(1H ), 5. 50
(1H d), 7. 32(1H 7. 43(1H, dd), H o
7. 81(1H d). 8. 25(1H d). 8. 47(1H d),10.©2(1H s) 1-51
567. 4 (DMVSO) 0. 98- 1. 25( 12H m t By, CH3),
1.78-2. 14( 4H, m CH2) ,

(S, S, @*@ﬁrz T&Q%HrWBckﬁlng 50C31§§626enzoylam1no) -3-methyl-

CH3, CH2, CH), 4. 38(1H, m CH),
butyryl] pyrrolldlne (28) - carboxyllc acid [(2R) -ethoxy-5-oxo-

tetrahydro-furan- (38)-yl]-amide
Cl o
HoN o
T G
o 0]
0" 'N
H 0

Example I-55
(8,8,8,R)- 1-[(28)-(2-Chloro-benzoylamino)-3-thiazol-4-yl-

propionyl]-pyrrolidine- (23)-carboxylic acid [ (2R)-ethoxy-5-
oxo-tetrahydro-furan- (38)-yl]-amide o

Cl O
of
H

Example I-56
(S,8,8,R)- 1-[(28)-(3-Methoxy-2-methyl-benzoylamino) -3-

thiazol—4—yl—propionyl]—pyrrolidine—(ZS)—carboxylic acid
[ (2R) ~ethoxy-5-oxo-tetrahydro-furan- (3S) -yl]-amide

ﬁﬁﬁ?ﬁ



4.55(1H, m CH), 4. 67(1H, d, CH),
5.58(1H,d, CH), 7. 30- 7. 42(2H, m aryl
waooF0&28clH, brs, NH) , 8. 21(2H, m aryl PCT/US2005/006540

H, NH), 9. 99(1H, brs, NH). 1-52 586. 4
( DMB0) 0. 95- 1. 24( 125, m t Bu,9QH3) ,

1.70-2. 13(4H, m CH2), 2. 44( 1H m

CH2), 2. 75( 1H, m CH2) , 3. 45- 3. 90( 4H,
m CH2, CH) , 4. 37( 1H, m@éﬂmlﬁi -57

(5,5, i ) 5y S5 (08RG 3y REcBER pEhata At alh 78

dlmetﬂbleaeyiﬂld ﬁﬂkr81551ﬁéH dsNHratbb3yh78. &cid [ (2R) -
(DVBO) 0. 9-1.0(6 18(35,1),

ethoxy-g-oxe5tgira dEOzr Eré‘{lm3§)? ﬁli -amide
2.8(1H ), 3.6-3.85(4H, m 4

(3H, ), 5. 55( 1H, d), 70051
7.3-7.35(2H, m), 7o
(1H, d), 8. 45( 1H, d)

Example I-58

(8,8,8,R)- 1-[(28)-(2-Chloro-benzoylamino)-3,3-dimethyl-
butyryl]-piperidine- (28) -carboxylic acid [ (2R)-ethoxy-5-0x0-
tetrahydro-furan-{(3S)-yl]-amide

SR

Example I-59

2-1(28) - (3-Methoxy-2-methyl-benzoylamino)-3,3-dimethyl-
butyryll-2-(18S, 4R)—aza—bicyclo[Z.2.1]heptane—(3S)—carboxylic
acid [(2R)-ethoxy-5-oxo-tetrahydro-furan- )-yv1l]-amide

CHsoj;?ﬂ‘

(1R, 38,48)-3((8)-2~tert-Butoxycarbonyl-1-hydroxymethyl-

METHOD H

ethylcarbamoyl)-2-aza-bicyclo[2.2.1l]heptane-2-carboxylic acid

benzyl ester




WD 2005/ 085236PCT/ US2005/ 006540 No. M+l (obs) 211-NWR
1 54 495.0 (DVSO0)O0.94-0.98(6H, n),1.13-1.18
wd@ 20d5035236 80- 2. 10( 5H, m), 2. 50( 1H, PCT/US2005/006540
m,2.73(1H n), 3.58-3.61(2H, m),
3.74(1Hrﬁ,S.Q(lHrﬁ,4.3@2k4l
(2H, ), 4. 60( 1H, ), 4&2Hs),
5.54(1H, n), 6. 48( 1H, m), 6. 80( 1H,
9., 8. 8. ( d) 1 55 535.0
.01 ,
dd ,

2. 79( 1H, dd) 3. 21-
. 3.47-3.51(2H,n, 3. 65@ .
(1H ), 3. 88-3. 94( 1H, ) , 4. 64-%! 68
(1H, M, 4.70-4.78(1H m, 5. 56(1H,
d), 7.31-7.35(5H,n), 7. 63- 7. 65( 1H
[0170] To a stirred solution of (S)-3-Amino-4-hydroxy-

3.39 (1H, dd)

butyric acid tert-butyl ester (486mg) and (1lR,3S8,4S)-2-Aza-
bicyclo[2.2.1lheptane-2,3-dicarboxylic acid 2 benzyll ester
(prepared as described in Tararov etal, Tett. Asymm . 2002, 13,
25-28) (767mg) in THF (18ml) was added 2-hydroxyben=zotriazole
hydrate (452mg), DMAP (426mg), diisopropylethylamine (63101)
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC, 641lmg). The resulting mixture was stirred
at ambient temperature for 18 hours then diluted with ethyl
acetate. The mixture was then washed with water, saturated
agueous sodium bicarbénate solution and brine, dried over
magnesium sulfate, filtered and concentrated under xeduced
pressure. The residue was purified by flash chromatography
(60% ethyl acetate/petrol) to afford the sub-title <ompound as
a colorless oil (1.lg, 91%); 'H NMR (400MHz,d-6 DMSO) 8 1.13-
1.25 (1H, m), 1.30-1.48 (9H, m), 1.49-1.88.(6H, m), 2.20-2.52
(2H, m), 3.09-3.34 (2H, m), 3.64 (1H, d), 4.00-4.16 (2H, brm),
4.80 (1H, m), 4.90-5.15 (2H, m), 7.21-7.41 (5H, m), 7.50-7.75
(1H, m); MS ES (+) 433.37.

Method T

(1R, 38,48)-3-((8) -2-tert-Butoxycarbonyl-1-formyl-

ethylcarbamoyl)-2-aza-bicyclo[2.2.1]heptane-2-carboxylic acid

benzyl ester




m, 8.00(1H,d), 8. 76(1H,d) 1-56 545.0
(CDC13) 1. 25(3H,t), 2. 01- 2. 03( 3H,

workeo2og&hsasH, s), 2. 30-2. 37(1H, m, PCT/US2005/006540
2.65(1H, dd), 2. 80(1H, dd), 3. 27-3. 41
(2H, M, 3. 47(1H, dd), 3. 65- 39733(2H,
m, 3. 85(3H, s), 3.86-3.90(1H, m
4.64-4.67(1H m, 4. 71- 4 80( 1H, m)

. . N1 8. f#(lH d) 1-57 524.0
(CDC13) 1. 12(9H, s) , 1. 31(

1.93-2.20(3H ), 2. 35- 20460

2.79-2.86(1H ), 3. 65- 3. 74(2%19@

[01713 87 %.%@Q%Ha@h 3950 RH3S), 44)65-( (5) -2-tert-
74(2H, m, 4. 89(1H, d), 5. 47(1H
ButoxuraabwagiHldﬁyﬁr©3&mHt@y17e@@y@rﬁrbpmwyiatﬂHa@p-1 58
blcyc§%92.2.1]heptane—2—carboxyllc acid benzyl ester (1.1g) in
DCM (10ml) was cooled to 0°C under nitrogen. 2,2,6,6-
tetramethylpiperidinyloxy (TEMPO, 4mg) was then added followed
by trichloroisocyanuric acid (621lmg) portionwise over 30
minutes. The mixture was stirred at ambient temperature for 1
hour, then filtered through celite. The filtrate was washed
with water, 1M sodium thiosulfate solution and brine. Drying

over magnesium sulfate and concentration under reduced

pressure gave the sub-title compound as a colorless oil

(698mg, 64%); ‘H NMR (400MHz,d-6 DMSO) & 1.16-1.89 (16H, m),
2.30-2.80 (2H, m), 3.68-3.81 (1H, m), 4.19 (1H, brm), 4.39
(1H, m), 4.91-5.16 (2H, m), 7.21-7.43 (5H, m), 8.45 (0.4H, d),
8.60 (0.6, d), 9.19 (0.6H, s), 9.37 (0.4H, s).

Method J

(1R, 38,48) -3~ ((8) -1-tert-Butoxycarbonylmethyl-2, 2-diethoxy-

ethylcarbamoyl)-2-aza-bicyclo[2.2.1llheptane-2-carboxylic acid

O N O)4
JL T? iw

[0172] To a solution of (1R,38,4S)-3-((S)-2-tert-

benzyl ester

Butoxycarbonyl-1l-formyl-ethylcarbamoyl)-2-aza-
bicyclo[2.2.1]lheptane-2-carboxylic acid benzyl ester (698mg)
in dichloromethane (10ml) was added triethyl orthoformate

(720mg) and p-toluenesulfonic acid monohydrate (6mg). The



(0DC13) 1. 10(9H, s), 1. 28(3H,t),
1.43-1.56(1H,n), 1. 79-1.86(3H ),
wd.2®9043Bbr d) , 2. 29(3H, s), 2. 30- 2. 37 PCT/US2005/006540

(1H n), 2. 83(1H, dd), 3. 02(1H, brs),

3.66-3.74(1H, m, 3. 87(3H,<94-3. 88-

3.94(1H,n), 4. 16( 1H, brs), 4. 54( 1H,

brs), 4. 66-4. 74(1H m, 4. 97(1H d),

resultange@lmtgyeewaﬁ(gplgmg @tg@@@ﬂent temperature wuntil no

aldenyily kegdi Bt by 5@%005?%%523%2&%‘1( bR fy?@fuf“ ohs)

bicarbeaNMRsb15915ﬂOwés(GB@ﬁSbﬂdb@(%bﬁ,$hﬁio&%®&lb phase
1.76-1.90(311, n% 2. OQ%lH brd), 2.
remove@lHTh&F Yag3es e@dwl h6@a§e74@fﬁ.br1ne, dried

magne@hu%r%ﬁl%a%é§11%uﬁke§e@5%%ﬁ.%bncentrated under xeduced
(1H brs), 4.62-4 8(111

pressure ThlS gave the sub title compound as a pale wvellow
oil (635mg, 78%); 'H NMR (400MHz,d-6 DMSO) 8§ 0.96-1.15 (6H, m),
1.26-1.84 (16H, m), 2.20-2.50 (2H, m), 3.40-3.81 (5H, m),
4.10-4.28 (2H, m), 4.37 (1H, m), 4.88-5.14 (2H, m), 7 .20-7.40
(5H, m), 7.65 (0.5H, d), 7.80 (0.5H, d).

Method K

(1R, 38,48)-3-((2R,38)-2-Ethoxy-5-oxo-tetrahydro-furan—3-

vlcarbamoyl)-2-aza-bicyclo[2.2.1]heptane-2-carboxylic acid

benzyl ester

7 N N

[0173] A solution of (1R,3S,48)-3-((S)-1-tert-
Butoxycarbonylmethyl-2, 2-diethoxy-ethylcarbamoyl)-2-a za-
bicyclo[2.2.11heptane-2-carboxylic acid benzyl ester (635mg)
in dichloromethane (3ml) was cooled to 0°C under nitrogen.
Trifluoroacetic acid (0.7ml) was then added and the mixture
stirred at 0°C for 15 minutes, then warmed to ambient
temperature and stirred until the reaction was complete by
TLC. The mixture was then diluted with dichloromethane (10ml)
and saturated aqueous sodium bicarbonate solution (14anl). The
organic phase was then removed and washed with 1:1 saturated
aqueous sodium bicarbonate/brine (8ml), dried (magnes ium
sulfate), filtered and concentrated under reduced pressure.
This afforded the sub-title compound as a mixture of epimers

at the ketal centre. The epimers were separated on silica gel,



(111,d),5.46(1H,d), 6. 92(1H, brd),
7.33-7.46(311,m, 7.69(111, brdd), 7.77(111, brd) 1-60
w®20050826DC13) 1. 12(911,s), 1. 26- 1. 31( 311, PCT/US2005/006540

,1.43-1.45(111,m, 1. 83(3H, brs),

1.99(111, brd), 2. 06(111, m52223(311,

s), 2.34(111, brdd), 2. 83(111, brdd),

3.01(1H brs),3.66-3.74(111, m, '

elutlgggwugh9§@%1@ @Pt@np@gdpﬁy?gq,n Syn isomer (oil) (115mg,

.(133&%%1é£g@&%4ﬂ3%§19&§§} o@}ﬁ 5T291 (10H, m), 2.35-2.79

(2H, Hnd)375%0(1k1 &), 733%@l§18@rdbﬁ, m), 4.18 (1H, m), 4.59
3-7.75(1H, ), 7.80-7.82(2H,m 1-61 591.5
(1H, @¢D0£3P£ 4@9112§) m2251. §0(éﬁ1 d), 7.20-7.40 (5H, m),

8.18 g? ?Pii g%#zq?o%g 4§(31?&5%% + 403.31 (100%), ES -

401.32. 1852) 84@b11 e ohe@0((bH19)(1D368 20%); H NMR (400MHz,d-6
3.72(111,m, 3.84-3.93(111, m, 4. 10-
DMSO) 451é(&9rh}85 310H11m3) , 4. 8%-3.%9 (1H, m), 2.95 (1H, m),

3.42 (AkL 1), 4398(3H59) . 5A5CIHN D) 985 15 (31, m), 7.21-7.40
(bH, m), 8.50 (0.4H, d4d), 8.59 (0.6H, d).

Method L
{(8)-1-[(1R,38,48)-3-((2R,3S)-2-Ethoxy~5-oxo-tetrahydro-furan-

3Jylcarbamoyl)-2-aza-bicyclo[2.2.1]lheptane-2-carbonyl]-2,2-

dimethyl-propyl}-carbamic acid benzyl ester

Saaavte

[0174] To a solution of (1R,35,48)-3-((2R,38)-2-Ethoxy-5~

oxo-tetrahydro-furan-3-ylcarbamoyl)-2-aza-
bicyclo[2.2.1]heptane-2-carboxylic acid benzyl ester (5g) in
ethyl acetate (160ml) and DMF (2bml) was added triethylamine
(2.5g) followed by palladium hydroxide/carbon (20% w/w, lg).
The mixture was stirred under an atmosphere of hydrogen until
no starting material was present by TLC. The catalyst was
removed by filtration through celite. To the filtrate was
added (8S)-2-benzyloxycarbonylamino-3,3-dimethyl-butyric acid
(4.93g), hydroxybenzotriazole hydrate (2.01lg) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC,
2.85g). The resulting mixture was stirred at ambient
temperature overnight. Saturated agqueous sodium bicarbonate
solution (180ml) was then added and the organic phase removed.

This was washed with saturated aqueous ammonium chloride (180



7.05(1H,d), 7.26(111,s), 7. 36( 111,
d), 7.73(111,d), 7.80(111,d), 7.82 (1H s) 1-62 605.6
w GoEa&P3e5(911, s), 1. 3(311,t), PCT/US2005/006540
1.35(611,d), 1.4-1.55(311, m, 1. 8-
1.95(311, m, 2. 0- 2. 1(1H, M-%&w3-2. 4
(111, m, 2. 65-2. 75(11-1, m), 2. 8-2.9
(111, m, 3. 05(111 s),3.7-3.8(11-1, m,
ml), 3h@n4bg@p@1 &ﬁOle@lﬁxlgﬁ.4mggpgﬁlum sulfate), filtered

and CP%ffngfagé )Ifgé%% %%5%f5ﬁ$: The crude product was

pur1fleﬁ5bhlb;dhc& @%ﬂllblﬂk;&g5@6thléodﬁ5JN@thyl

2005/ 085236PCT/ US2005/ 006540 -113- No. M+l (obs)
acetage4pRigRot- 6§h§3§u@—t1tle compound was obtained ‘as a white

foam (5.25g, 81%); 'H NMR (400MHz,d-6 DMSO) & 0.85-1.03 (10H,
m), 1.07-1.20 (3H, t), 1.30 (1H, m), 1.40 (1H, m), 1.50-1.80
(3H, m), 1.93 (1H, m), 2.40-2.50 (1H, m), 2.78 (1H, m), 3.60
(1H, m), 3.78 (1H, m), 3.89 (1H, s), 4.26 (1H, d), 4.52 (2H,
m), 4.96-5.12 (2H, m), 5.56 (1H, d), 7.10 (1H, d), 7.24-7.40
(5H, m), 8.27 (1H, d); MS ES + 516.93 (100%), ES - 515.05
(100%) .

Method M

(1R, 35,48)-2-[(8)-2-(3-methoxy-2-methylbenzoylamino) -3, 3~

dimethyl-butyryl]-2~aza-bicyclo[2.2.1l]lheptane~3-carboxylic

acid ((2R,38)-2-ethoxy-5-oxo-tetrahydro-furan-3-yl)-amide

OHO-\

[0175] To a solution of {(S)-1-[(1R,3S,48)-3-((2R,38)-2-

Ethoxy-5-oxo-tetrahydro-furan-3ylcarbamoyl) -2-aza-
bicyclo{2.2.1]lheptane-2-carbonyl]-2,2~dimethyl-propyl}-
carbamic acid benzyl ester (370mg) in ethyl acetate (20ml)was
added palladium hydroxide/carbon (20% w/w, 74mg). The mixture
was stirred under an atmosphere of hydrogen until no starting
material was present by TLC. The catalyst was removed by
filtration through celite and the filtrate concentrated under
reduced pressure to give the amine as a brown foam (272mg). A
portion of this material (167mg) was dissolved in THF and 3-
methoxy-2-methyl benzoic acid (l46émg), diisopropylamiﬁe
(19101), hydroxybenzotriazole hydrate (77mg) and 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride (EDC,



(CDC13) 1. 13(9H,s),1.31(3H,t),
1.42-1.48(1H,m, 1. 56(1H, brs),
wd.2008095283( 3H, i), 1. 99( 1H, brd), 2. 35 PCT/US2005/006540

(1H,dd), 2.83(111, dd), 3. 01( 1H,

brs),3.67-3.76(1itm, 3.883-99(411, n), 4. 14(1H, brs)
,4.52(111, brs) 4.65-4.73(111, m,5.00(111, dd), 5. 47

(111, d), 7. 10- 7. 21(211, 1), 7. 34- 7. 39

109mg)( werenypdfesh T@lc—”leﬂllrﬁmzf gg@ﬂ#f%uwaﬁ 64 5ed at

amblen%cg%%gk%'Q§fl &5 1%%Q%#§K dlluted with saturated

agueouy) sbddizr hiRsr3drate2. OhkH qnganlc phase was removed and

washei%wgﬁéllﬂQQ#%%ngll 2 83 %ﬁﬁ chloride, then brine,

dried Qn%%&&%ﬂ@dﬂﬁaﬂ:e]ﬁ( ]f:llllt@'r@d and concentrated under
(1H, brs) 67(111 m, 4. 97

reduce(dlplre@}sgew@i'@l agade pg:_oﬂuz:f(m purified on silica
gel, erdeBlith Mot BURLD. Tl Mok 80,530 8 o
compound as a white solid (121mg, 52%); 4 NMR (400MHz,CDC13) o
1.10 (9H, s), 1.28 (3H, t), 1.43-1.56 (1H, m), 1.79-1.86 (3H,
m), 1.99 (1H, brd), 2.29 (3H, s), 2.30-2.37 (1H, m), 2.83 (lH,
dd), 3.02 (1H, brs), 3.66-3.74 (1H, m), 3.87 (3H, s), 3.88-
3.94 (1H, m), 4.16 (1H, brs), 4.54 (1H, brs), 4.66-4.74 (1H,
m), 4.97 (1H, d), 5.46 (1H, d), 6.44 (1H, brd), 6.93 (1H, d),
7.00 (1H, d), 7.22 (1H, t), 7.78 (1H, brd); IR (solid) cm™
2960, 1791, 1624, 1505, 1438, 1261, 1115, 975;. MS ES + 530; ES
- 528.
[0176] Compounds of formula I-60 to I-73 have been prepared
by methods substantially similar to those described in Example
I-59.

Example I-60

-[{28)-(2-Chloro-benzoylamino)-3,3-dimethyl-butyryl]-2-
(1S,4R) ~aza-bicyclo[2.2.1]heptane- (3S)-carboxylic acid [ (2R)-
ethoxy-5-oxo-tetrahydro-furan- (35)-yl]-amide

ST 5

Example I-61

2-[(28) - (4~Acetylamino-2-chloro-benzoylamino) -3, 3-dimethyl-
butyryl]l-2- (1S, 4R)-aza-bicyclo[2.2.1llheptane-(3S)-carboxylic
acid [ (2R)-ethoxy-5-oxo-tetrahydro-furan-(35)-yl]-amide



(DVBO) 0. 91- 2. 40(2311, nm), 2. 95-3. 40
(211, m, 3.51-3.81(511,mM, 4.00-4.71

wd@ 2ib3/osae3b. 29(111, m, 6. 80(111, d), PCT/US2005/006540
7.00(111,d),7.19(111,t),7.94(111, d),8.48(1H d) 1-66
522.8 (DVBO) 0. 95-1.20(1211%96), 1.24-1. 40
(211, m, 1. 41- 2. 40(6H m, 3. 05( 1H,
n, 3.50-3.80(311, m, 4. 15( 111, m,
4.60(1H, m), 4. 70( 111, dy, 1
s), 7.28-7.50(411, n) 8 3 , (111,d) 1-67
577.5 (CDC13)51 )H -1 33
m, 1.43-1. 45( 11
n,2.01(111, br d) 2. 06( 111 2 3
(311, s), 2. 37( 111, brdd), 2. 85(111
br dd) 2.99(111, 1 Drs), Bx68pBe 76 4R,

3, 89- 7 111, 4, 31(2H, 4.53(111, b
) ey ,ﬁ]?@@w%i ket Zr%ylmlf(ﬂ e tdimethyl -
butyﬁﬂi112131§,@gfjéﬁéuﬁﬁtﬁelgtjﬁi1ﬂﬁheptane (38) -carboxylic

acid [ (2R)-ethoxy-5-oxo-tetrahydro-furan-(3S)-yl]-amide

B¥caa s i

Example I-63

2-[(28)~-(2-Chloro-3-isobutyrylamino-benzoylamino) -3, 3~
dimethyl-butyryll-2-(1S,4R)-aza-bicyclo[2.2.1l]heptane-(38)-
carboxylic acid [(2R)—ethoxy—5—oxo—tetrahydro—furan-(BS)—yl]—

Hc, j;§

Example I-64

amide

-[(2S) - (2-Fluoro-3-methoxy-benzoylamino) -3, 3-dimethyl-
butyryl]—2~(1S,4R)—aza—bicyclo[Z.2.1]heptane—(3S)—carboxylic
acid [ (2R)-ethoxy-5-oxo-tetrahydro-furan-(3S)-yl]l-amide

~&5XT 5

Example I-65

2-[(28) - (2-Fluoro-3-methoxy-benzoylamino)-3-methyl-butyryl]-2-
(1S5,4R) -aza-bicyclo[2.2.1]lheptane- (38) -carboxylic acid [ (2R)-
ethoxy-5-oxo-tetrahydro-furan- (38) -yl]-amide



brs),7.92(111,n) ,8.55(1H brd) WD

2005/ 085236PCT/ US2005/ 006540 -11 4- NO M+l (obs) IN
wo NYRo0d5268 577.5 (CDC13)1.10(91-1,5s), 1. 26- 1. 33¢@HUS2005/006540

m,1.43-1.45(1H,in), 1. 74- 1. 83( 2H,

m, 2. 01( 1H, brd), 2. 06(1H,M22. 30

(3H,s), 2. 37(1H, | prdd), 2. 85( 111,

brdd), 2. 99( 1H, brs), 3. 69- 3. 76(1H

389397(1H|n)F4d o

m,
n, 4. 53(111, brs)p4
4. 5(1H d), 5. 45- 5‘gi§iﬂ%+ 0
(1H brd),7.67-7.6902H m), 7. 7 (

brs),7.92(1H ), 8. 55( 1H, brd) 1 69 éaa 5

(CDC13) 1. 10( 9H, s) , 1. 26- 1. 33(
m, 1.42-1. 16( 1H, i n) ,Bxample In6@+

2-[(28) - (3-methoxy-2-methyl-benzoylamino) -3, 3-dimethyl-

butyryl]—Z-(1S,4R)—aza—bicyclo[2.2.l]heptane—(38)—carboxylic

acid [(28)-ethoxy-5-oxo-tetrahydro-furan- -yl]-amide

cmoj;§

Example I-67

.
”
’/

-[(28)-(2-Chloro-benzoylamino) -3, 3-dimethyl-butyryl]l-2-
(1S, 4R) ~aza-bicyclo[2.2.1l]heptane-(3S)-carboxylic acid [(28)-
ethoxy-5-oxo-tetrahydro-furan- (3S)-yl]-amide

Example I-70

2-[(28) - (4-Acetylamino-3-chloro-benzoylamino) -3, 3-dimethyl-
butyryl]—Z—(lS,4R)—aza~bicyclo£2.2.l]heptane—(38)—carboxy1ic

acid [ (2R)-ethoxy-5-oxo-tetrahydro-furan- -yl1l]-amide

@*Wq

cl

Example I-69

2-1(28)-(3-Chloro-4-propionylamino-benzoylamino)-3,3-dimethyl-
butyryl]l-2-(18,4R) —aza-bicyclo[2.2.1lheptane- (3S)-carboxylic
acid [ (2R)-ethoxy-5-oxo-tetrahydro-furan-(3S)-yl]-amide



m, 2. 01(1H, brd), 2. 36(1H, dd), 2. 53
(2H, q), 2. 83(1H, dd), 2. 99( 1H, brs),
wWE2®908236( 1H, ), 3. 89-3. 96( 1H, m), PCT/US2005/006540
4.11(1H,s),4.53(1H, brs), 4.66-4. 77
(1H, m, 4. 95(1H, d), 5. 48( 1H; 1) Q-
6. 76(1H,d), 7. 67-7. 74(2H, m, 8. 80
(1H s), 7.90(1H, d), 8.58(1H,d) 1-70 537.4
(CDC13) 1. 12( 9H, s) 1.23-1.

n, 1.36-1. 41(1H, 173- ,
M. 1.98-2.03(1H, | a iH, o
n, 2. 75- 2. 83(1R; o7 N
365373(1Hn) 38¢L3e93(1H,n), °~\
4.11(1H, brs), 4.56(1H,s), 4. 63-4. 71
(1H, M), 4. 96-4. 99( 1H, n) , 5. 43-5. 46
(1H,n) 7.64-7.72(2H M, 7. 79-7. 87
(3H,m, 8. 48-8. 52( 1H, ~/8Brd), 9.51(1H d) 1-71
2- [ (B5p- é ﬁ&ilﬁgi éﬁrﬂo iéﬁhﬁ% -3,3-dimethyl- ryl]-
[ (2 Pl 7% e Sy %‘ﬁ 3" vi-butyryl]
- (13, %Xi%@ﬂ@éczcm(ab-ﬂdﬁ)h@p@@ne (38) -carboxylic acid
[ (2R) —ethoxy-5-0oxo-tetrahydro-Ffuran- -yl]-amide

Qrﬁ?d

Example I-71

2-[(2S) - (4-Amino-3-chloro-benzoylamino)-3,3-dimethyl-butyryl]-
2—(lS,4R)—aza—bicyclo[2.2.1]heptane—(3S)—carboxylic acid
[ (2R) —ethoxy-5-oxo~tetrahydro-furan- -yl]amide

@*W o

Example I-72

2-[(28)-(4-Amino-3-chloro-benzoylamino)-3-methyl-butyryl]-2-
(lS,4R)—aza—bicyclo[Z.2.1]heptane—(38)~carboxylic acid [(2R)-

ethoxy-5-oxo-tetrahydro-furan- -yl]-amide

ﬂ?d

Example I-73

2-[(28) - (isoquinolin-l-ylcarbonylamino)~3,3-dimethyl-butyryl]-
2-(1s,4R)-aza-bicyclo[2.2.1l]heptane- (3S)-carboxylic acid
[ (28) —ethoxy-5-0ox0o-tetrahydro-furan- (3S) -yl]-amide



(1H,dd), 2.98(1H, brs), 3. 68-3. 77
(1H m, 3.89-3.97(1H m, 4. 11( 1H
W@ 2004/08526cLH, brs), 4. 67-4. 74( 1H, m) , PCT/US2005/006540
4.95(1H, d), 5.48(1H, d), 6. 64( 1H
brd), 6. 78(1H,d), 7. 54( 1H, dd)Q1~ 71 (1H, brd), 7. 78(11!,d)
WO 2005/ 085236PCT/ US2005/ 006540 -115- No. 14+1 (obs)
1H NMR 1-72 521.5 (CD013)1 05(3H,d), 1. 15(39, d),
1. 35(39 t) 1.5-

1. 6&dH,
(11-1,m, 1. 8-1. 9(E§i 8) f;g
n),2.15-2.25(19 m .c5t2 05 _455
n),2.8-2.9(11 1 m , M5(199s) 4

4.0

7-

3.8(19, 1), 3. 9 19. 1), 4. 1(19 %
s) 4. 45(39, s), 4. 7- 4. 8(19 4. 9-

95( éﬁ ( if
Table 3% r Selected Compounds of
e

FormdP Pourl

No. M+1

(obs) H~-NMR

(DMSO-ds) 0.94-0.95 (3H, m), 0.98-0.99
(3H, m), 1.13-1.16 (3H, m), 1.80-2.0
(4H, m), 2.10 (3H, s), 2.47-2.51 (2H,
m), 2.73 (1H, m), 3.34-3.61 (2H, m),
T-1 1490.1|3,73-3.77 (2H, m), 3.79 (3H, s), 3.90
(1H, m), 4.39 (1H, m), 4.55 (1H, m),
5.55 (1H, d), 6.83 (1H, d), 6.99 (1H,
d)y, 7.19 (1H, m), 8.27 (1H, d), 8.34
(1H, d)

(CDC1;) 1.01-1.15 (6H, m), 1.26 (3H, t),
1.90-2.29 (5H, m), 2.55-2.59 (1H, m),
2.75-2.83 (1H, m), 3.65-3.98 (3H, m),
I-2 | 476.0 | 4,04 (3H, s), 4.44-4.49 (1H, m), 4.62-
4.69 (1H, m), 4.75-4.80 (1H, m), 5.60
(18, d), 7.09 (1H, t), 7.19 (1H, d),
7.52 (1H, t), 7.97 (1H, 4d)

(CDCl3) 1.02-1.10 (6H, m), 1.23-1.34
m), 1.88-2.19 (BH, m), 2.32-2.44
m), 2.81-2.89 (1H, m), 3.66-3.72
m), 3.83-3.98 (2H, m), 4.56-4.73
2H m), 4.84-4.90 (1H, m), 5.46 (1H,
), 7.15 (1H, d4d), 7.35-7.60 (4H, m),
.99 (1H, d)

I-3 |530.0

CDC1s) 1.02 (3H, &), 1.09 (3H, d), 1.29
3H, t), 1.93-2.19 (4H, m), 2.29 (3H,
s), 2.39 (2H, dd), 2.84 (1H, d&d), 3.66-
t-4 | 476.1 |3-71 (2H, m), 3.88-3.95 (2H, m), 4.63
(1H, 4Ad), 4.68-4.74 (1H, m), 4.85 (1H,
ad), 5.32 (1H, s), 5.47 (1H, 4), 6.44
(1#, d), 6.87 (1H, d), 6.98-7.00 (1H,
m), 7.07-7.12 (1H, m), 7.36 (1H, d)

(3
(2
(2
(
d
7
(
(




(19,d),7.82(1H s) 1-73 537.4
(CDC13) 1. 14( 99, s), 1. 25(39, t),

wd.2008/095246( 19, m), 1. 77-1. 89(39, m, PCT/US2005/006540

1.98-2.02(19,m, 2. 34(1H, dd), 2. 99-
3.05(19,m, 3.62-3.69(19, m-18283-
3.91(19,m,4.12(iii,s),4.29-4.34 (19, m, 4.59(19,s)
,4.99(19,d), 5.38(19,8).7.67-7.76(2H. m .7.86

No. (|21M+1dd), 8. 13(19, d), 8. 56(49, ﬁMR
8. 06649,|d), 9. 56( 111, d)
xanpl e [ {edcl;) 0.95-1.10 (6H, m), 1.31 (3H, t), _
(I8, 8, 8) - (}">8§3(;§ 121 (28); (By Mes hoxy 2mmet hy| 2b§@20y| amin
q) - 3- (2H, m) 2. 80- (15 m)

r-5 o4 'r-g%w' zu@yrrg g@ ¢akboy! | 1 28500) {4 ox
(8, 8, 8, m (é EI%ﬁh mnnm-s-
et hyl but Jﬁ % é é ci d
[|[(2R) - etih x - ot ra 40 11 8ni de
(197 6ng, ?Onnnl\ mns,dleenlvpd |n amxture of 2M
HCL (2m) %%@N Q3ri)05 Tﬁéirré%\)c:tljo{pﬂﬂjxtltﬁ'e was
gtirred [at3¥oom t ehpe?atude f3H, 2mb, hbu?’s. (THe
rlesul tingncr ukleléi Xt U7 e(Was i | uBeddwit Bl EARAc and

T-6 WashgdgWirhh, wat e . (The mpueduss5+ayes was, ex}yacted

tiw ce wi

washed wi4 hebr e, Idmeml guer1AngResi smsukfas e,

th. & O0ACco0 TheH compi nedipr gani cmext4acbs were

fliltered mnd gomncentraped &n, YW»o-7.37 (3H, m)
2005/0852{66@@“@2%5/006540 116- vacuo. The resi dlue
wWas CUO- = t title
conpound éﬁlmg te g% W %4 n‘gm 8’8 1%“1 183
[|0178] Co of fZ%n‘g g é h? ﬁ been
T_7 prg@@ggd ?-Y g hgﬁﬂéy% % t hose
descri Sy I
H, m), 4.55 , mA, 5 55 (1H,
m), 7 25 (1H, m), 7. 62 (1B, m), 8.27
(14, m), 8.48 (1H, m), 8.63 (1H, m)
(CDCl;) 1.02 (3H, d), 1.08 (3H, d), 1.28
(3#H, t), 1.95-2.2 (4H, m), 2.4-2.5 (2H,
m), 2.55 (3H, &), 2.8-2.9 (1H, m), 3.7~
1-8 | 461.1 | 3-8 (2H, m), 3.85-3.95 (2H, m), 4.7-
4.85 (2H, m), 4.9-4.95 (1H, m), 5.55
(17, d4), 6.6-6.65 (1H, m), 7.2-7.25
(1, m), 7.35-7.4 (lH, m), 8.6 (1H, d),
8.7 (1H, s)
(DMSO-ds) 0.93-0.95 (3H, m), 0.99-1.00
(3H, m), 1.13-1.16 (3H, m), 1.80-2.10
(4H, m), 2.40 (3H, s), 2.40-2.47 (2H,
T-9 | 465.6 |m), 2.73 (1H, m), 3.59-3.61 (2H, m),
3.73-3.75 (2H, m), 4.37-4.43 (2H, m),
4.55 (1H, m), 5.53 (1H, d), 6.97 (lH,
m), 7.59 (1H, m), 7.81 (1iH, d4d), 8.28

(1H, d)




Exanmpl e 11-2

(8,8,8)-(38)-({1-[(28)-(2-Chl oro-benzoyl am no) - 3- net hy
wo boesyss23d - pyrr ol | di ne- (28) - car bony1) - am no) - 4POKUSID0L/H06540

ric acid 00O

Exan'pl e 11-3 -103~

(8,8,8)-(38)-([1-[3-Methyl-(28)-(2-nethyl -benzoyl am no

No. butﬂyﬂfla pyrrolidine- (28) -igagdagn Yl | - ami no) - 4- oxo- put Yr
| (ol )d Exanple [I}4
8, 8, 8) 1 ((BBLC16{ 11[. 028)(3H2- it hdxRSbeAHoydaR naR73t net h
yl but yr yXBHpy ol ildiave-2.28) - a1 bany, 12 dm+m)26- oxp- but
Yric lam dix,-Wd72.38 (2H, dd), 2 84 (lH dd)

_10 E 3169-3.71 (2H, m), 3.81- 1H,

T30 P 4l | 638 G b (bt (@)gs@rtefﬂfa g QUEt hoxlbenz
py| ani no),- %@wals] I%Hr% difnesd 23) goca(lki@nyéa am o) - 4
| _0xo- by Eﬁ%gc @g,d d. 6 78 lH d), 7.23 (1H,

Exanpl e

8-8-8) | ami n
b -3 1.28

et hyl - )dt3 ryltl 'p);'r 9 1r'l?e ((22%) I‘[E:)azr l?ori’y%‘lz ok no) 4- ox
Dhytyr 2H dd),) 2.83 (IH, dd)

T-11 EEQﬁ%| §15¢ 3 71 (2H m), 3.82-3.95 (2H, m),

8, 8) 1 38P—E{ 12 ((28),- @8- Arfi .rid>—2 17t hiyllE benzoy| ami no)
!3- 4.91 (1H, dad), 5.47 (1H, d), 6.54 (1H,
ret hyl - bbbty @)1, i py.rxlol (1di,néx( 28))-,c & monyt,am)no) | 4- ox
bbut yri ¢ (asisd-dgxaopbe11d88 (91, s), 1.12 (3H,_
8, 8, 8) 3&ﬂﬁ$%ﬁ@G&%ﬁcmwmﬁwﬂM@mm-3m
pthyl - Im), 2.34-2.50 (18, m), 2.80 (1H, m)
T-12 by yeL] 30yeCel bdl e 28 A ey R o)z 4roxo-put yr
cacidl 4 70 (28, m), 5.58 (1H, 4), 7.81 (1H,

d), 7.00 (1H, d), 7.19 (1H, 4d4), 8.07
(1H, d), 8.27 (1H, d)
(CDC13) 0.98-1.09 (6H, m), 1.90-2.05
(4H, m), 2.35-2.56 (2H, m), 2.70-2.85
(1H, m), 3.49+3.55 (3H, 2xs), 3.55-3.67

T-13 | 476.0 | (1H, m), 3.86 (3H, s), 4.00-4.09 (1H,
m), 4.58-4.90 (3H, m), 5.34-5.37 (1H,
m), 6.25+6.40 (1H, 2xd), 6.90-7.01 (2H,
m), 7.18-7.25 (1H, m), 7.37+7.54 (1H,
23¢d)
(CDC13) 0.99-1.11 (6H, m), 1.18-1.30
(6H, m), 1.86-2.15 (4H, m), 1.28+1.30
(3H, 2xs), 2.36-2.86 (3H, m), 3.56-3.68

T-14|504.0 | (15, m), 3.86 (3H, s), 3.87-4.05 (2H,
m), 4.50-4.84 (3H, m), 5.55+5.59 (1H,
2xd), 6.86-7.01 (2H, m), 7.16-7.23 (1H,
m), 7.37+7.54 (1H, 2xd)
(CDC13;) 0.85-1.11 (9H, m), 1.55-1.73
(2H, m), 1.89-2.20 (4H, m), 2.28+2.29
(3H, 2xs), 2.35-2.55 (2H, m), 2.71-2.87

T-15 | 504.0 | (1H, m), 3.48-3.76 (3H, m), 3.86 (3H,
s), 3.98-4.06 (1H, m), 4.52-4.86 (3H,
m), 5.44-5.49 (1H, m), 6.24+6.35 (1H,
2xd), 6.88-6.99 (2H, m), 7.14-7.21 (1H,
m), 7.41+7.55 (1H, 2xd)




WD 2005/ 085236PCT/ US2005/ 006540 - 118-
Exanple 11-9
wd R3)08p8p3d 38) - (f 1-[ (28) - (2- Chl or o- 3-tri f | uor onettyk2008006540
zoyl am no) - 3- net hyl - butyryl ] -pyrrolidine-(2.5)-carbonY
1 -am no)-4-oxo-butyric aciédk+ Fa 0 OHO O N HO
Exanple 11-10
S,S,8)-(38)-({1-[(2S)-(3-Chl oro-2-net hyl - benzoyl am no
No. )-3¥+l A .
THidb4 )- but yry1] - pyrrol i di né- % carbonyll-amrio)-4-0
gobutyrlqc@@u@) 1.0-1.15 (6H, m), 1.3-1.4 (3H,
ﬂamﬂe}% 2.4-2.5 (2H, m),
8, S, 8) | 638) o bL- u@zzSSm(zgmm o DaQZoY] &t no) - 3-m
T-16 eumd .5 l4 )() y(l ks - qﬂ i ne-7d 28 - Gar, b%ygé ani o)

ziéﬁﬁ?e*? i Gaci el D Cls 52 (1H, m), 6.85-

S, 8) - § 2( {HI [HkZB) - (42 5-55 cﬁ dr o- )b(en7zo7yl7an25no -3-m
bt hyl - | )
4- 0x0- | = dge | anpfle 12H13%), )
SSS-@@WPlW%WlQ%b@ﬁm%b%ﬁﬁénm%&m

T-17 etdnd -6 .7-2.8 (1H, m), 3.6-3.9 (4H,

put yry1] mpyr|40I44—c4h ﬁlé:m((218§ carbdhi-14 ahi i3 - 4nloxo- put yr
c acid{5.55-5.6 (1H, m), 7.2-7.4 (4H, m), 8.1
(1, 4d), 8.25 (1H, 4)

(DMSO-ds) 0.9-1.0 (6H, m), 1.15 (3H, t),

1.8-2.1 (4H, m), 2.4-2.5 (1H, m), 2.7-
r-18 | 514.5 2.8 (1H, m), 3.6-3.85 (3H, m), 3.9-3.95

(1, m), 4.4-4.6 (3H, m), 5.55-5.6 (1H,

m), 7.4-7.45 (1H, m), 7.6-7.8 (3H, m),

1H, m), 7.6
8.22 (1H, d), 8.75 (1H, d)
(CDC1;) 1.13 (9H, s), 1.90-2.20 (3H, m),
2.35-2.44 (2H, m), 2.86 (1H, dd), 3.56
(3H, s), 3.72-3.74 (1H, m), 3.90-3.99
T-19|480.5| (1H, m), 4.62-4.65 (1H, m), 4.69-4.70
(1H, m), 4.90 (1H, &), 5.36 (1lH, d4),
6.94 (1H, d), 7.28-7.46 (4H, m), 7.71
(1H, dd)
(CDC1l3) 1.09 (9H, s), 1.27 (6H, m),
1.93-2.14 (3H, m), 2.34-2.42 (2H, m),
2.79-2.83 (1H, m), 3.71 (1H, m), 3.90-
T-20|542.5 (3,94 (1H, m), 4.01-4.04 (1H, m), 4.62-
4.67 (2H, m), 4.88-4.91 (1H, m), 5.56
(1H, m), 6.46 (1H, m), 7.40 (1lH, m),
7.54-7.62 (3H, m), 7.74 (1H, m)
(CDC13) 1.12 (9H, s), 1.29 (3H, t),
1.90-2.20 (3H, m), 2.36-2.43 (2H, m),
T-21 | 494.5 | 2-85 (1H, dd), 3.67-3.72 (2H, m), 3.90-
3.96 (2H, m), 4.62-4.65 (2H, m) 4.91
(1H, d), 5.46 (1H, d), 6.95 (1H, d),
7.34-7.46 (4H, m), 7.71 (1H, dd)
(CDC1s) 1.10 (9H, s), 1.29 (3H, t),
1.90-2.20(3H, m), 2.35-2.42 (2H, m),
2.84 (1H, dd), 3.68-3.72 (2H, m), 3.90-
T-22|528.4 13,95 (2H, m), 4.62-4.80 (2H, m), 4.89
(1H, &), 5.47 (1H, d), 6.45 (1H, 4),
7.43 (1H, d), 7.54-7.61 (3H, m), 7.73
(1H, dd)




Npc. NOH CI0 N Exanpl e

11-14

wd 200808234 38) - ({1-[ (28) - (2, 6- Met hyl - benzcyl am Po)/uS2008006540
hyl butyryl ] -pyrrolidine-(19)-carbonyl | -am no) - 4- oxo- bu
tYric acid NO -105- Exanpl e

11- 15
(8,S,S)-(38)-[(1-{3-Methyl-(28)-[(2-nethyl-pyridi

e- 3-

No. ¢afbohyl) - ami no] -butyryl | -gyr i di ne-(2.9)-carbonYl)-

anfaks) 4- oxo-butyric acid HO N HO Exanple

11- 16

8, 8, 8) |-(CD8A)) - Of. 961-(G8, Men)hyll-. AR89, [s) ,
4- met hyl1- pyo-1di7e- @aar honyl).88-2.20 (3H, m),

I- 23L§ﬁﬁg%i3@'%§ﬂ§ct1 (ﬂ@o' , 3 65-3.75 (1H, m)

4

4 car bonyl
Q Q Q\ QQ\

fﬁ@z% f( i i ryg yL ngz%g%?'(ssm-

am no] - byt wey b} -4y r ot i dine-A 27-9) 2 con bpﬂyl)m)am noj - 4-

e 11-18

3-Di chi or@Dﬁgﬁl dpn§34 (@& bén ef? 18arﬁ9ﬁb;#

13- et hy--BdiyrA3 - (A7 wé%dl 512837 - € bme
{ami na] {243 6oxo-3fut y4t.c i 2. 68-2.78 (1H, m)
I-24 bodm 2 | BL4893.54 (1H, m), 3.56-3.72 (2H, m),

{car bonyly), 74anmis1] m)4- oxo-butyric acid OH

8, 8, S) 1 B39BH4(.1-q (@.19) X 3,H6-T6-chl ®F o¢Fyr im) ne- 41 cal |
oonyl) - | @ni4do] (18- bt ,hyd -dartyro2 | ¢y rm) j di ng2- (28)

(DMSO-dg) 0.99-1.21 (12H, m), 1.70-2.00
(3H, m), 2.01-2.17 (1H, m), 2.40-2.51
(1H, m), 2.70-2.80 (1H, m), 3.50-3.88
I-25|578.3 | (45, m), 4.40 (1H, m), 4.55 (1H, m),
4.65 (1H, m), 5.58 (1H, d), 7.36 (1H,
m), 7.50 (1H, m), 7.61 (1H, m), 8.21
(1H, d), 8.70 (1H, &)

(CDC1ls3) 0.95 (3H, t), 1.05-1.15 (6H, m),
1.55-1.8 (3H, m), 2.0-2.25 (4H, m),

5 (1H, m), 2.6-2.9 (2H, m), 3.55-
H, m), 3.85-3.95 (1H, m), 4.05-
H, m), 4.7-4.85 (2H, m), 5.5-5.
, 6.85-6.9 (1H, m), 7.4-7.6 (
7.8 (1H, m)

0

2
I-26 1| 494.5 (3
(1

, m)
.7-

.95 (3H, t), 1.05-1.15 (6H
(3H, m), 2.0-2.2 (4H, m), 2.
m), 2.9-3.1 (1H, m), 3.4-3.
.55-3.7 (2H, m), 4.0-4.1 (

)

5.

7.

;)
4-
5
I-27 | 494.5 3 1H,
~4.5 (2H, m 4.75 (1H, m),
(0.5H, m), 38 (1H, m),
5-6.95 (LH, m), 5 (3H, m),
.64-7.8 (1.5H, m)

)
, 4.6~
35-5.
4-7.5

CDC13) 1.02-1.19 (7H, m), 1.22-1.28

2H, m), 1.90~-2.21 (3H, m), 2.32-2.53
2H, m), 2.95 (1H, 2 x dd), 3.44-3.50
T-28 | 480.3 1H, m), 3.59-78 (2H, m), 3.83-3.92
1H, m), 4.02-4.09 (1H, m), 4.29-4.41
1H, m), 5.34 (1H, 2 x s), 6.88 (1H, 2
brd 4d), 7.31-7.42 (4H, m), 7.57 (lH,
X bra d), 7.70 (1H, 2 x dd)




PCT/US2005/006540

0N Exanpl e 11-20

(8,8,9-(38)-({1-[(2S)-(3-Methoxy-2-nethyl -benzoyl am n
W®0603/085236

di met hyl - butyry1] - pyrrolidi ne-(28)-carbonyl|-am no) - 4-

oxobutyric acid

-121-- -106-

Exanple 11-21
(S, S, S)-4-0x0-(3S)-({1-[4,4,4-trifluoro-(2S)-(2-nethyl
No. | 3M+1 1y R
népheXy benzoylanino)-butyryf?qpyrrolidine-(ZS)-carbon
yI I am np)(<chatiyni © .&3-d.97 (3H, m), 1.02-1.14
Exanpl ef 15#22m), 1.26-1.53 (3H, m), 1.55-1.66 _
S, S 9) (3%) o) - [1(.28)=A S Vet 10X ¥ 2; ”Etfﬂsllz b@I‘ZOY amn
o) - 3- m) . 2.73-2.90 (1, m)
I-29 Mesbyl - J%ﬁry?n]) PYsr read i gig- K@QHC%POW gxé‘é’) 4- 0x
22“%” (BC5%, m), 4.61-4.75 (2H, m), 4.77- €
S, S, S) F (3P (I ( 2922 Wkt h - th $7b&3n%y anin
(559 | (ST EL TS R 2]
thin7n|AErQDJnrnﬁln%Naztﬂ%ﬂmﬂmdlnp (2S)-carbaonyl | - am
no) - 4- pxX4DBut§ha,c GAKIB) 0.87-0.97 (3H, m),
Exanpl e| £19941.16 (6H, m), 1.27-1.40 (2H, m),
(S, S, S) | £38B~({- BI[ (28).- (@-,CHl Alo-Dbek oydmnimp) - 4, 4, 4-
trifluol @-BOtRr.yR] -(@,r ob)i dihe3q-25)6Tatonyd} - am no) - 4
- oxobut yBi.69aci.d5 (0122, ExanB 413 281 (81, Sm) 9) | -
7-30 |(385) B .(253).82 ((&r.GHLomo- benzaylzamnojo . 51,
-3 thi ag @l - 44y b4 4aprospi @Hu,] mpyr4 o3ddi nes (ﬁ@) C
arbonyl | - ankna4). 434+ (19X0DUL VL g6 agigh o G0 | N 1
0 m), 4.66-4.68 (1H, m), 4.80-4.86 (0.5H,
m), 5.32-5.41 (1H, m), 6.87-6.91 (1H
m), 7.31-7.45 (4H, m), 7.55-7.76 (
m)
(CDC13) 1.04-1.19 (8H, m), 1.25-1.28
(3H, m), 1.92-2.18 (4H, m), 2.32-2.43
(1H, m), 2.62-2.87 (2H, m), 3.59-3.71
T-31 | 494.4 | (1H, m), 3.85-3.95 (1H, m), 4.00-4.05
(1H, m), 4.60-4.67 (34, ), 5.60 (1H, 2
x d), 6.88 (1H, brd d), 7.36-7.50 (4H,
m), 7.52-7.56 (1H, m), 7.76 (1H, 2 x
dd)
(CDC13) 0.87-1.24 (10H, m), 1.88-2.07
(3, m), 2.13-2.21 (1H, m), 2.32-2.54
(2H, m), 2.94 (1H, 2 x dd), 3.57-3.68
(1H, m), 3.83-3.87 (1H, m), 4.02-4.09
I-321494.3 | (11, m), 4.27-4.30 (1H, m), 4.41 (1H,
dd), 4.51-4.69 (1H, m), 5.43 (1H, 2 x
s), 6.89 (1h, 2 x brd d), 7.30-7.45
(4H, m), 7.52 (1H, 2 x brd d), 7.70

(1H, 2 x dd)




Exanpl e 11-26 (S, S, S - (35 - ( {1- [3,
3-Dinethyl- (25) - (2-nethyl-benzoylamno ) - butyryl]
wo pysoga2Bali ne- (25 ) -carbonyl -amino ) -4- oxopdDUFI00£006540
acid OH0O N O Exanple I1-27 (S, 8, 8 - (39 - (
{1- [3-Methyl- (25)- (2-t¥l1d7woronethyl benzoyl am no )
-butyryl] -pyrrolidine- (25 ) -carbonyl) -amno ) -4-
oxo-butyric acid OH O N Exanple 11-28 (S, S, S) -
No. [38r1 (|{I- [ (25 ) - (2-Gh Qe benzoylami no) -3,|3
- dolethyl butyryl ] -pyrrolidine- (25 ) -carbonyl)
Fam no ) (pdsoxo-ohutgyrixe,ach,d @i2) WD .89 (2H, m,
2005/ 08‘>%31@F)’QT/0U$%11Q5/2QI36(51421{ ans c3, tbutyl
Exanpl e (4H, m, 1H,
5, 8, 8) - -3, (rﬁ_q%h% H?_ r|§Iy9rom=thyI
benzoyl ¢ t¥[{yl g7 PYE ol i
I-33 \ -%eo?rp- rllf @fl %Xargbl e 11} 30
8, 8, | Sy 2'8)
2- Chl of nZY
di met hyl X Y‘ | i @Xjéé% 'ca7 b%)%l y:iI){L am no) - 4
L oxo- Dbl ﬁa, .45 ( H, m, "aryl H),
1H, d, NH), 8.35 (1H, d, NH)
DMSO) 0.99-1.21 (12H, m, CH3, tBu),
1.75-2.14 (4H, m, CHZ), 2.38 (3H, s,
CH3), 2.40-2.51 (1H, m, asp CH2), 2.70-
2.82 (1lH, m, asp CH2), 3.37-3.90 (4H,
I-341508.5 |, cu2, CH), 4.39 (1H, m, CH), 4.55
(1§, m, CH), 4.67 (1H, m, CH), 5.58
(lg, d, cH), 7.15 (1H, m, aryl H), 7.28
(lH, m, aryl H), 7.38 (1H, m, aryl H),
8.25 (1H, m, NH), 8.38 (lH, m, NH)
CDhC1l3 1.00 (3H, 4d), 1.10 (3H, d), 1.27
(3, t), 1.90-2.19 (4H, m), 2.34-2.45
(2H, m), 2.79-2.87 (lH, m), 3.65-3.71
I-35 5710 (2H, m), 3.84-4.93 (2H, m), 3.92 (3H,
sy, 4.56-4.70 (2H, m), 4.82-4.88 (1H,
m), 4.45 (1H, d4), 6.69 (1H, d), 6.99
(lg, 4), 7.16 (1w, 4), 7.27 (1lH, t),
7.37 (1H, d)
(bMSO) 0.95-1.25 (15H, m, tBu, CH3),
1.78-2.13 (4H, m, CH2), 2.43 (1H, m,
CH2), 2.65-2.80 (3H, m, CH2), 3.50-3.88
1-36 | 522.5 | (4H, m, CHZ, CH), 4.42 (1H, m, CH),
4.58 (1H, m, CH), 4.70 (1H, 4, CH),
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CDC1l3 1.05-1.12 (6H, m), 1.25-1.3 (3H,
m), 1.9-2.2 (2H, m), 2.4-2.5 (2H, m),
2.8-2. 9 (1H, m), 3.65-3.75 (2H, m),
I-37 | 510.5 | 3-85 (3 s), 3.9-4.0 (1H, m), 4.65-
4.75 (2H m), 4.85-4.9 (1H, m), 6.9-
6.93 (1H, m), 6.98 (1H, s), 7.05-7.1
(1, m), 7.4-7.45 (1H, m), 7.75-7.8
(1H, 4)
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537.4

(CDC13) 1.06 (6H, dd), 1.28-1.31 (4H,
m), 1.91-2.20 (4H, m), 2.23 (3H, s),
2.39 (1H, dd4), 2.84 (1H, dd), 3,65-3.72
(2H, m), 3.86-3.94 (2H, m), 4.61-4.73
(2H, m), 4.87 (1H, d4ad), 5.46 (1H, 4dd),
7.00-7.04 (1H, m), 7.22 (1H, brd s),
7.38-7.45 (2H, m), 7.73 (1H, d4d), 7.80

(1H, brd s)

551.5

(DMSO) 0.95-1.20 (12H, m, tBu, CH3),
2.75-2.15 (7H, m, CH2, COCH3), 2.42
(1H, m, CH2), 2.77 (1H, m, CH2), 3.50-
3.88 (4H, m, CH2, CH), 4.37 (1H, m,
CH), 4.55 (1H, m, CH), 4.67 (1H, d,
CH), 5.58 (1H, 4, cH), 7.09 (1H, m,
aryl H), 7.32 (1H, m, aryl H), 7.71
(1¥, m, aryl H), 8.26 (1lH, m, NH),
(1H, m, NH), 9.58 (1H, m, NH)

8.49

531.6

(DMS0O) 0.95-1.20 (12H, m, tBu,
1.75-2.17 (10H, m, CH3, COCH3, CH2),
2.45 (1H, m, CH2), 2.77 (1H, m, CH2),
3.48-~3.91 (4H, m, CH2, CH), 4.31-4.70
(3H, m, CH), 5.55 (1H, 4, CH), 7.04
(l1H, m, aryl H), 7.18 (lH, m, aryl H),
7.41 (1H, m, aryl H), 8.20 (1H, d, NH),

CH3) ,

8.27 (1H, d, NH), 9.39 (1H, brs, NH)
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1
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5.47 (1H, m), 7.00 (1H, m), 7.31 (1H,
m), 7.43-7.54 (2H, m), 7.72 (1H,
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(17, 4), 7.32 (1H, d
7.81 (1H, 4), 8.25
dy, 10.22 (1lH, s)

)
(1", d),

7.43 (1H, dd),

8.47 (1H,

-amn

(bMSO) 0.98-1.25
1.78-2.14 (4H, m,
CH2), 2.78 (1H, m,
m, CH3, CH2, CH),
4.55 (1H, m, CH),
5.58 (1H, d, CH),
aryl H), 7.60
m, aryl H, NH),

567.4

9.99

(12H, m,
CH2),
CH2) ,
4.38
4.67
7.30-7.42
(1H, brs,

tBu, CH3),
2.44 (1H, m,
3.50-3.88 (7H,
(lH, m, CH)I
(1H, 4, CcH),
(2H, m,
NH), 8.21 (2H,
(1H, brs, NH).

(DMSO) 0.95-1.24
1.70-2.13 (4H, m,
CHZ2), 2.75 (1H, m,
m, CH2, CH), 4.37
(1H, m, CH), 4.70
(17, 4, CH), 6.91
7.06-7.19 (3H, m,
(3H, m, aryl H),

1H, d, NH)

586.4

8.2

(12H, m,
CH2) ,
CHZ2) ,
(1H,
(1H,
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aryl

0

tBu, CH3),

2.44 (1H, m,
3.45-3.90 (4H,
m, CH), 4.55

d, CH), 5.57

d, arvyl H),

H), 7.30-7.45

(1H, d, NH), 8.55

DMSQ) 0.9-1.0 (6H,
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8 (1H, m), 3.6-3.8
H, m), 5.55 (1H, d
3-7.35 (2H, m), 7.

H, 4), 8.45
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3
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1
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7. ol

14
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3
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(1H, d),



Exanpl e 11-49
-4-isobutyrylam do -
wbenz0s32361 no) - 3, 3- di et hyl
car bonyl } - am no) - 4- oxo- butyric acid
Exanpl e 11-50
-4-acetam do -benzoyl am no) -

(S,S,9-(395-({1-[(29)-(2-chloro

(S,S,S)- (311 1- [ (2S) - (2- chl or o

-but yry1] - PYrrol i di rer/(28)5/006540

3-cycl ohexyl7-pyrrolidi ne-(28)-carbonyl!l-amn no) - 4- oxo-

No L4

buM¥ti g
11eb4)

aci d

Ex
(8.5, 9)-(35)- ({1-[ (BE™F2- chl or o e

e

- 4- net H
benzoyl
car bonyl

npl g
PN
3, 3-din

- 4- 0xd
-129-
(S, 8, S)-

opMRybOpYbanNgs- (6H, m), 1.13-1.18

) H0)m B, 31dgaebhyb- Rty Y] - @yrerml 18i he- (
)y A ) 4 ﬁxom?utzrls@ “acied G
311745%&8 3)3 S)1ed, 11d) (29, 3(82 Mlofo

diasti .

Qkﬁﬂ d}1 f(?R\-(? chloro -6-am no

P8) -

ani no
540

-benzoy
met hyl -

obut yri
143540
(8,9,8)
et hyl by
utyric
Exanple

|(§}ﬁ<‘rﬂo§)31 25 (3H, t), 1.99-2.01 (3H,

ety rd/a3 Op¥r BOI i(dHnem) 28 )2--Gdr ddYl 1A no)

@4 d(1H, dd), 3.21-3.27 (1H, m), 3 .B&np
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(1, d4d),

t), 7.24-7.28 (1H, m), 7.90
8.77 (1H, 4)

ne-(3

-bu

-am

524.0

(ChCcl3) 1.12
1.93-2.20
2.79-2 .86

(9H, s), 1.31 (3H, t),
(3H, m), 2.35-2.46 (2H, m),
(1H, m), 3.65-3.74 (2H, m),

3.87-3.96

(2H, m),

3.95

(3H, s),

4.65-

4.74 (2H, m), 4.89

(17, 4), 5.47 (1H,

d), 6.76 (1H, 4), 7.03 (1H, 4),
(1H,t), 7.48 (1H, d)

7.30

530.4

(Cpbci3) 1.10 (9H, s), 1.28 (3H, t),
1.43-1.56 (1H, m), 1.79-1.86 (3H, m),
1.99 (1H, brd), 2.29 (3H, s), 2.30-2.37
(1H, m), 2.83 (1H, d4d), 3.02 (1H, brs),
3.66-3.74 (1H, m), 3.87 (3H, s), 3.88-
3.94 (1H, m), 4.16 (lH, brs), 4.54 (1H,
brs), 4.66-4.74 (1H, m), 4.97 (1H, d),
5.46 (1H, d), 6.44 (1H, brd), 6.93 (1H,
da), 7.00 (1H, 4), 7.22 (1H, t), 7.78
(1H, bxd)
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(1H, m), 2.3-2.4
m), 2.8-2.9
7-3.8 (1lH, m),
y, 4.55 (1H,
H, d4), 5.5
, 7.3-7.45 (2H, m),
1H, s), 8.55 (1H,

t),

w




car bonyl } - am no) - 4- oxo-butyric acid WO
2005/ 085236PCT/ US2005/ 006540 - 132-
wdExmspsr3dl- 64 PCT/US2005/006540
(3S9)-((2-1(2S)-(Isoquinolin-I-ylcarbonyl am no)-3,3-dim
et hyl butyryl] - 2- (1S, 4R) ~aza3 bi cycl O[ 2. 2. 1] hept ane- ( 3S5)

-carbOnyl1}- am no)-4-oxo-butyric acid

Exanpl e 11-65

(3 ((2-[(2E) - (4- Ami no- Br_é%o benzoyl amLnO0) - 3,{3-di m
etdpsd putyryll- 2- (1E, 4R) - az yc10[ 2. 2. 11hept aneg- ( 38)
- Uar DUny(lcbm@m 11®134 (9X0- tifsJ)t,ylrl C3ACI®H, t©),

Exanpl ¢ 111-6§ m lH brs

(3S) - ({2-5629). 324 fam BO}s53-/met hy
lbgmly{ :!L]H Zd%J’ R)83aé§}1b' Cé'é: %gﬁpaane (~S)-ca
r bOn [

163 |chich St BPET qt tl-y%o i?ﬂ* 66 is
summrliﬂédl %6 '4b5I gp&ﬁyﬂﬁg gg 5 LA/ M5
(obser\é‘d)6 aﬁld % Bt ned
at 400 Of‘auﬁ& t 2he I&bns st n?
struct uréH Wb 2do§ﬁ0§5§é6P@1ﬂus2b05706854éH 133-

Tabl e 4d)Characterization Data for Sel ected Conpqunds
of For quicadl3)( Adcddi (3 ,t odConpolid (BEnben) No. |[Mrl
(obs) 1H.N¥R (3H, t), 1.50 (1H, m), 1.59 (1H,
m), 1.812-1.84 (3H, m), 2.0 (1H, m),
2.15 (1H, m), 2.36 (1H, m), 2.83 (1H,
T-64 | 520.5|m, 3.02 (1H, br s), 3.69 (1H, m),
3.90-3.95 (4H, m), 4.13 (1H, br s),
4.40 (1H, br s), 4.67 (1H, m), 4.97
(1€, m), 5.47 (11, d4d), 7.12-7.21 (2H,
m), 7.28 (1H, m), 7.59 (1H, m), 7.80
(1H, m)
(DMSO) 0.91-2.40 (23H, m), 2.95-3.40
(2H, m), 3.51-3.81L (5H, m), 4.00-4.71
I-65)530.9 | (34, m), 5.29 (1H, m), 6.80 (1H, d),
7.00 (1H, d4), 7.19 (1H, t), 7.94 (1H,
d), 8.48 (1H, d)
(DMSO) 0.95-1.20 (12H, m), 1.24-1.40
(2H, m), 1.41-2.40 (6H, m), 3.05 (1H,
T-66 1 522.8 |m), 3.50-3.80 (3H, m), 4.15 (1H, m),
4.60 (1H, m), 4.70 (1H, 4), 5.30 (1H,
s), 7.28-7.50 (4H, m), 8.35 (1H, 4d),
8.48 (1H, d4)
‘cDC13) & 1.10 (9H, s), 1.26-1.33 (3H,
m), 1.43-1.45 (1H, m), 1.74-1.83 (2H,
m), 2.01 (1H, brd) , 2.06 (1H, m), 2.30
(3H, s), 2.37 (1H, brdd), 2.85 (lH,
I-67 | 577.5 |brdd), 2.99 (1H, brs), 3.69-3.76 (1H,
m), 3.89-3.97 (1H, m), 4.11-4.31 (2H,
m), 4.53 (1H, brs), 4.65-4.76 (1lH, m),
4.95 (1H, 4), 5.45-5.47 (1H, m), 6.75
(14, brd), 7.67-7.69 (2H, m), 7.78 (1H,
brs), 7.92 (1H, m) , 8.55 (1lH, brd)




[1-1 462.1 (DMSO- d6)0. 82-0.98(6H, m, 1. 89-2. 07
(5H M, 2.10(3H,s), 3. 0(1H m,

wWE2®3/04932361) , 3. 79(3H, s), 3. 88( 1H, PCT/US2005/006540

m, 4. 00(1H ), 4. 25(1H, m), 4. 40- 4. 44(2H, m), 5. 45( 1H, br
s), 6.83 (1H,d), 7. 00( 1H, dp1%19( 1H,t),
7.77(1H, brs), 8.32-8.50(211, m) 11-2 452.0

(Dw5c>d5)o 95-0.99(6H, m, 1. 87-2. 09

No.

(9443 m), 3. 00(111, m, 3. 64¢H
3(Sisg)L11 204(?1| ¢ %@%‘&H

m,44Wéﬂﬂ% 4&&&%3@»54526133 (3H,
g;lé,zz ii hb34 ﬁ%%iﬁhﬁ;n%ﬁ(étu7% 83 (2,
& %g%% 6 g Hl m)y, 2.30

(Dveo 4 : Isog%,z 85 (i,
B (IS éﬁé % .69-3.76 (1H,
), 4. 30 H, l% §?1%§§5 '11-4.31 (2H,
111, ri 23 14.76 (1H, m),
( ) §§:u§ G %1 45-5 . iq (1€, m), 6.75

éﬁEf

l H, brd), 7.67-7.69 (2H, m), 7.78 (1H,
rs), 7.92 (1H, m), 8.55 (1lH, brd)

~|g = »

CDC13) 1.10 (9H, s), 1.26-1.33 (6H,
m), 1.42-1.16 (1H, m), 1.55-1.83 (4H,
m), 2.01 (1H, brd), 2.36 (1H, dd), 2.53
(2H, q), 2.83 (1H, &d), 2.99 (1H, brs),
591.5 13 .69-3.76 (1H, m), 3.89-3.96 (1H, m),
4.11 (1H, s), 4.53 (1H, brs), 4.66-4.77
(18, m), 4.95 (1H, d), 5.48 (1H, d),
6.76 (1H, d), 7.67-7.74 (2H, m), 8.80
(1H, s), 7.90 (lH, &), 8.58 (1H, d)

(CDC13) 1.12 (9H, s), 1.23-1.30 (3H,
m), 1.36-1.41 (1H, m), 1.73-1.84 (3H,
m), 1.98-2.03 (1H, m), 2.33-2.41 (1H,
m), 2.75-2.83 (1H, m), 2.96 (1H, brs),
537 4 |3.65-3.73 (1H, m), 3.84-3.93 (1H, m),
4.11 (1H, brs), 4.56 (1H, s), 4.63-4.71
(1H, m), 4.96-4.99 (1H, m), 5.43-5.46
(1H, m), 7.64-7.72 (2H, m), 7.79-7.87
(3H, m), 8.48-8.52 (1H, m), 8.90 (1H,
brd), 9.51 (1H, 4)

(CDC13) 1.09 (9H, s), 1.32 (3H, t),
1.41-1.71 (5H, m), 1.76-1.87 (3H, m),
2.00 (1H, brd), 2.37 (1H, dd), 2.83

(1H, dd), 2.98 (1H, brs), 3.68-3.77
535.6 | (1H, m), 3.89-3.97 (1H, m), 4.11 (1H,
s), 4.54 (1H, brs), 4.67-4.74 (1H, m),
4.95 (1H, d), 5.48 (1H, d), 6.64 (1H,
brd), 6.78 (1H, d4), 7.54 (1H, ad), 7.71
(1H, brd), 7.78 (1H, d)




brs), 8.35-8.40(211, M) 11-4 448.0
(CD30D) 1. 05- 1. 18( 611, m), 2. 00- 2. 30

wa@ 2b3/ose3R. 52- 2. 75(211, m) 3. 66- 3. 83 PCT/US2005/006540
(111, m, 3.92-4.03(111, m 4. 26- 4. 35
(1H m, 4. 45-4.55(111, m) 418%-4. 70
(111, m), 4. 78-4.85(111, ) 7. 13(1H
t),7.21(111,d),7.57(111t).8.00 (11-1,d),8.69(111,d)

No. |1+ 502. 0 (CD30D) 0. 98- 14 §§1%Ln),1. 95- 2. 26
(@B | 2. 54-2. 76(2H, m) 3. 7 4

(11T, én@@34 Q6©£1kam®4d21’@.325 (3H d)
(111,n}143%5 H53 €311,1m5416@- 4140 .6-1.

(21-1, m 211, 54-4\ 6 1 448. 1
(D150 ¢ é%g e %%8 %Jitfm Essg) %%?iﬁlﬁ
1-72 | $%3(E1 ? Qn 11 %} 95 (1H, 3.7-
S ), 4.1 (1H,
M. 4.2 5) %14 45 fl? Tlﬁ, m), 4.9-

s),

1

) 7
4.95 (1H, m) 5.55 (lI{ d), 6.7 (1
d), 6.85 (1, d4), 7.65 (1H, d4d), 7
(1, 4), 7.82 (1lH, s)

H,
75

(CDC13) 1.14 (9H, s), 1.25 (3H, t),
1.40-1.46 (1H, m), 1.77-1.89 (3H, m),
1.98-2.02 (1H, m), 2.34 (1H, 4dd), 2.99-
3.05 (1H, m), 3.62-3.69 (1H, m), 3.83-
I-73 | 537.4 (3,91 (1H, m), 4.12 (1H, s), 4.29-4.34
(1H, m), 4.59 (1H, s), 4.99 (1H, 4),
5.38 (1H, s), 7.67-7.76 (2H, m), 7.86
(2H, dd), 8.13 (1H, &), 8.56 (1H, 4),
8.96 (1H, d), 9.56 (1H, d)

Example II-1

(8,5,8)-(35)-({1-[(28) - (3-Methoxy—2-methyl-benzoylamino)-3-
methyl-butyryll-pyrrolidine- (2S)-carbonyl}-amino)-4-oxo-

o)
Eﬁ N Ni OH
o
o N Y !
H o

(8,8,8,R)-1-[(28) - (3-Methoxy-2-methyl-benzoylamino) -3-methyl-

butyric acid

[0177] Method I

butyryl]-pyrrolidine- (28) -carboxylic acid [(2R)-ethoxy-5-oxo-
tetrahydro-furan-(3S)-yll-amide (97.6mg, 0.20mmol) was
dissolved in a mixture of 2M HCl (2ml) and MeCN (2ml). The
reaction mixture was stirred at room temperature for 2.5
hours. The resulting crude mixture was diluted with EtOAc and
washed with water. The aqueous layer was extracted twice with
EtOAc. The combined organic extracts were washed with brine,

dried over magnesium sulfate, filtered and concentrated in



(111, m, 6.68(111, m, 6.82(111, m,
7.01(1H, ), 7.81(111, n), 8. 25( 111,
wa@l2oo8oggel11, M, 9.5(111, M WO PCT/US2005/006540

2005/ 085236PCT/ US2005/ 006540 -134- No. Mtl (obs)
1H NVR (CD30D) 1.02-1. 180164 n), 1. 88- 2. 28
(51-1,n),2.39(3H,s), 2.50-2. 78(2H, 11-7 447.0
m,3.75-3.83(1ii,n),4. 00-4.10(1H,

vacuon) ,Eh® lrds B¢ HNatE) czpﬁzapcsza(uemi with DCM/Petrol to

afford the title compound as a white solid (81.3mg, 88%
yield).
[0178] Compounds of formula II-2 to II-61 have been
prepared by methods substantially similar to those described
in Example II-1.

Example II-2

(S,S,S)—(35)—({1~[(25)—(2—Chloro—benzoylamino)—3—methy1—

butyryl]-pyrrolidine- (2 carbonyl} amino) -4-oxo-butyric acid

K}f;

Example II-3

(S,S,S)—(BS)—({1—[3—Methyl—(25)—(2—methyl—benzoylamino)—

butyryl]-pyrrolidine- ( —-carbonyl}-amino) -4-oxo-butyric acid

Example 1II-4

(S,8,9)-(38)=({1-[(28) - (2-methoxy-benzoylamino) -3-methyl-
butyryl]-pyrrolidine- (29) -carbonyl}-amino) -4-oxo-butyric acid

N
OOK
@){ o
N N
HO? on
0" N H
H o



m, 4. 60-4.65(2H, ), 7.39-7.54(311, m
(DMBO- d6) 0. 94- 0. 99( 611, m), 1. 71-2. 12
wa 4db3ose3@. 33(111, brs), 2. 67(1H, br PCT/US2005/006540
s),2.94-3.07(111,n), 3. 61-3.69(1H, 11-8 446.0
m, 3.82-3.87(1H ), 4. 03-411D{ 111,
nm,4.19-4.28(1H m, 4. 30- 4. 43( 211,

m,5.42-5.47(111, M, 7.28-7.30(111,
Example II-5

(5,5,8)-(38)-({1-[3-Methyl-(2S)-(2-trifluoromethoxy-
benzoylamino)-butyryl]-pyrrolidine~ (28) -carbonyl}-amino) -4-

oxo-butyric acid

£ F
X
O o
o)
)
o' Yy !
H o

Example IT-6

(8,5,8)-(38)-({1-[(25) - (3-Hydroxy-2-methyl-benzoylamino) -3-
methyl-butyryl]-pyrrolidine- (2S3)-carbonyl}-amino)-4-oxo-

Ho OH
0PN Y
H

Example II-7

butyric acid

(8,8,8)-(38)-({1-[(28) - (3-Amino-2-methyl -benzoylamino) -3-
methyl-butyryl]-pyrrolidine- (2S5)-carbonyl}-amino)-4-o0oxo~

ZN@K i
N N
H L ? OH
0" N H
H

Example II-8

butyric acid

(5,5,8)-(35)-({1-[(25)-(2,3-Dichloro-benzoylamino)-3-methyl-

butyryl]-pyrrolidine- carbonyl} amino) ~4-oxo-butyric acid



m,7.37-7.40(111, n), 7.68-7.82(2H, m),8.77(1H, d)

( DMSO- d5) 0. 94- 0. 99( 611, ), 1. 86- 2. 09
PCT/US2005/006540

wa 204503523 00(1 H, M, 3. 65(111, m,
3.84(111,m, 4.05(111, n), 4. 24(111, 11-9 519.9

m,4.40(111, m,4.51(111,m1&- 45

(I1HmM,7.57-7.62(211,m, 7. 77(111,

d),7.90(IH m, 8.40(111,d), 8. 87
Example II-9

(2-Chloro-3-trifluoromethyl-

(S,8,8)-(38)-({1-1(29)-
benzoylamino)-3-methyl-butyryl]-pyrrolidine-(2.S)-carbonyl}-

amino) -4-oxo-butyric acid
e
F 2 0
N {;? OH
0
0“ N H
H o

Example II-10

(8,5,8)-(33)-({1-[(28)-(3-Chloro-2-methyl-benzoylamino)

methyl-butyryl]-pyrrolidine- (25)

cl 0 o
N {i? OH
0
S
H o

Example II-11
(2,4-Dichloro-benzoylamino)-3-methyl-
-4-oxxo-butyric acid

-3-

-carbonyl}-amino)-4-oxo-

butyric acid

(S,S,S)—(3S)—({l—[(25)—

butyryl]-pyrrolidine- ( -carbonyl}-amino) -

@*5}{;

Example II-~12
(2,5-Dichloro-benzoylamino)-3-methyl-
-4-oxo-butyric acid

(S,S,S)-(3S)—({l—[(25)—

butyryl]-pyrrolidine- ( -carbonyl}-amino) -

@*)ﬁ?g;



(1H,d)  (DVBO d6)0.93-0.99(611,2 x d), 1. 77-
2.19(511, M, 2. 29(3H,s), 2. 97( I H,
whe®s/n&26@- 3. 65(1H, m, 3.85-3.88 |1-10 466.0  PCT/US2005/006540
(111, m), 4. 00-4.32(211, br m, 4. 41-
4.53(2H,m, 5. 45(1h, br s)-12.918-
7.27(2H, m), 7. 45-7.50(111,m, 7,85  (1h, br
d), 8.41(111, br d), 8.57(1H,
Example II-13

(S,8,8)-(38)-({1-{(28)-(2,6-Dichloro-benzoylamino) -3-methyl-

butyryl]-pyrrolidine- (2 carbonyl} amino)-4-oxo-butyric acid

K}f;

Example ITI-14

(S,8,8)-(38)-({1-[(28)-(2,6-Methyl-benzoylamino) -3-methyl-

butyryl]-pyrrolidine- —carbonyl}-amino) -4-oxo-butyric acid

éfﬁ}ﬁ

Example II-15
(S,S{S)—(3S)—[(1—{3~Methyl—(23)—[(2—methy1~pyridine—3—

carbonyl) -amino] -butyryl}-pyrrolidine- (25)-carbonyl)-amino] -4-

2 0]
N
0
0" 'N H
H

Example II-16
(S,S,8)-(38)~[(1-{3-Methyl-(29)-[(4-methyl-pyridine-3-

oxo-butyric acid

carbonyl) -amino] -butyryl}-pyrrolidine- (2S)-carbonyl)-amino] -4-

(S/‘(() %
A\
lN, N Nf OH
0
0“ N H
H o

oxo-butyric acid



d)  (DMBO dd0.82-0.86(311, n), 0.93-0. 98
(31-1,m, 1.87-2.08(511, n), 3. 00( | H,
won0o3/0§466.1- 1, n), 3. 82(111, M, 4.10 11-11 485. 9 PCT/US2005/006540
(111, ), 4.30(1 H m, 4.45(111, ),
4.47(111, ), 5. 44(1 H, d), =B74H,
n,7.47(111, m, 7. 65(111, n), 7. 77
(11-1,m,8.40(111, M, 8. 72(111, m
Example II-17

(8,5,8)-(38)-[(1L-{3-Methyl-(28)-[(3-methyl-thiophene-2 -

carbonyl) -aminol] -but~yryl}-pyrrolidine- (2S)-carbonyl)~amino] -4~

oxo-butyric acid
0
é’“ ;
\s NKN? OH
o)
0” "N H
H o

Example II-18
(8,5,8)-(38)-[(1-{(2.8)-[(2,3-Dichloro-pyridine-4-carbonyl) -

amino]-3-methyl-butyxyl}-pyrrolidine- (2S3)-carbonyl)-amino]-4-

cl
c:|\O o
1
o)
o N Y
H o

Example IT-19
(S,5,5)-(38)-[(1-{(2.8)-[(3,5~-Dichloro-pyridine-4-carbonyl) -

oxo-butyric acid

amino]-3-methyl-butyxyl}-pyrrolidine- (2S)-carbonyl)-amino]-4-

oxo-butyric acid
cl o 5
TN
N — m N OH
Cl o)
0” "N H
H o

Example II-20
(S,8,8)-(38)-({1-1(2.8) - (3-Methoxy-2-methyl-benzoylamirno)-3,3-

dimethyl-butyryl]-pyxrrolidine- (25)-carbonyl}-amino)-4—oxo-

(o]
"b“ﬁ} ;
N on
0O N H
H o

butyric acid



( DMSO- dd0. 94-0.99(611, m, 1. 91-2. 09
(511, m, 3.00(111, m), 3. 64(1H m),
w@2830831361) , 4. 03(1H, M, 4.20(111, 11-12 485.9 PCT/US2005/006540
m,4.40(111, m, 4. 47(111, M, 5. 45
(111, m, 7.37(11-1,s), 7. 571 52( 21- 1,
m,7.78(1H, ), 8.44(111,m,8.79 (IHmM W
2005/ 085236PCT/ US2005/ 006540 -135- No. M1l
Example II-21

(8,5,8)-4-0x0-(38)~({1-[4,4,4-trifluoro- (28)~(2-methyl-3 -

methoxy-benzoylamino) -butyryl]-pyrrolidine-(2S)-carbonyl }-

amino) -butyric acid

0
BT
HON OH
o Ny
H o

Example IT-22

(S,5,8)-(338)-({1-[(28) - (5-Methoxy-2-methyl-benzoylamino) -3~
methyl-butyryl]-pyrrolidine- (2S)-carbonyl}-amino)-4-0xo—

O
K O
-0 0" N H
H o

Example II-23

butyric acid

(S,8,38)-(38)~({1-[(28) - (3-Methoxy-2-methyl-benzoylamino) -3-
thiazol-4-yl-propionyl]-pyrrolidine- (28)-carbonyl}-amino)-4-

\Sb
MeO :l 0 é“ o
N N? ﬁon«
O o H H
0

Example II-24

oxo-butyric acid

(S,5,8)-(38)-({1-[(28)-(2-Chloro-benzoylamino)-4,4, 4~
trifluoro-butyryl]-pyrrolidine- (28)-carbonyl}-amino)-4-oxo-
butyric acid
Cl CF
OG0
N N
OH
HOQK;
N

(0]



(ohs) 31-1-NMR 11-13 486. 3
( DVBO- d6) 0. 82- 0. 86( 3H, n) . 0. 92- 0. 99
wa 20d5035236 80- 1. 87(2H, m, 1. 99- 2. 02 PCT/US2005/006540
(4H, ), 2. 48(0.5H, n), 2. 95(0.5H, Irc,
)3.51(1H, ), 3. 80- 4. 56( 4H,1d3~ 5. 00 and 5. 47(1H, 2 x
M) .7.37-7.48 (3H,n),7.76-8. 32(1H, ), 8. 95-9. 39 (1H 3 X
dd) 11-14 446.0 (DVBO- d6)0.93-0.99(6H, m), 1. 80- 2. 09
(5H, ), 2. 17(6H, d) , 2 ES6kH, dorE)~ 25

1 99( 1H,
(s, 5, sy G sSoidn i 2 4 hter o B by v o) 3 Jbhi arody 4-v1 -
propi oﬁiflﬁ (S mﬁ:blldl&@-"d 2. S)::&r]@c@n%i H- anlﬁb 8 456&:1;Hbd}:yrl c
11-15 1 (DVBO-d6) 0. 91 (6H, m)

acid

o, é?ﬁ

Example II-26
(S,8,8)~(38)-({1-1[3,3-Dimethy1-(28) - (2-methyl-benzoylamino) -

butyryl]-pyrrolidine- -carbonyl}-amino)-4-oxo-butyric acid

Example II-27
(5,8,8)-(38)-({1-[3-Methyl-(2S)-(2-trifluoromethyl-

benzoylamino) -butyryl]-pyrrolidine- (28) -carbonyl}-amino)-4-

Example ITI-28
(5,58,8)-(338)-({1-1(28)-(2-Chdoro-benzoylamino)-3,3-dimethyl-

oxo-butyric acid
CF30

butyryl]-pyrrolidine- -carbonyl}-amino)-4-oxo-butyric acid

o o i?ﬁ



(5a,m, 2.66-2.68(3H,s), 3. 00(1H
&"@ﬁ@%@% 82(3H,(rr) L 4.10(1H, ),
wa@2 ,4.51(1H, M ,5. 72(1H
m T Ta T 62K M 8 19( 11(1’ i PCT/US2005/006540
8.52(1H m, 8. 75( 1H, d),8193){1H, m 11-16 433.1
(DVBO- d5) 0. 9- 1. 05(6H, m) , 1. 8- 2. 2
(6H, n) 2. 3-2. 4(1H m,2.7-2. 75(1H

), 2. 9-3. 0( 1H, ) , 3EE5XBLE5LIHR R |

(5,5,9) 3'gb§h%%$ §1§4 1 4F%M§1H2gx 4% gr:Lfluoromethyl—

benzoylggﬁ'n@) v—%uEy&ya(] Zby@‘):o&al&ega CEH-ceridadT ) 488i00) -
d6) 0.83-0. 99( 6H, m), 1. 80- 2. 20
oxo- but&EHCnﬁC%MO(SH s), 3. OO(lH

3.61(1H m, 3. 81( 1k 10(1H
m, 4. 25(1H, m, 4
5, 44( 1H, brs) , 6. 9

(1H ), 7.59(1H m), 81(D1 +8 49( 1H, m)

Example IT-30

(S,S,S)—(BS)—({l—[(2S)—(2—Chloro—3—methox:f—benzoylamino)—3,3—
dimethyl-butyryl]—pyrrolidine—(28)—carbon:y1}—amino)—4—oxo—

MeO, :(Cl 2 K o
N O‘{i}JE;OFi
o2 N !
H

Example IT-31

butyric acid

(S,S,S)—(BS)—({l—[(28)-(2-Fluoro—3—methox:y—benzoylamino)—3,3—
dimethyl—butyryl]—pyrrolidine—(ZS)—carbongﬁL}—amino)—4—oxo—

F
MeO :: 0 K o
N d {i}‘!i:OH
0" N H
H

Example II-32

butyric acid

(S,5,8)-(38)-({1-[(28)-(2-Chloro-3-trifluoromethoxy-
benzoylamino)—3,3—dimethyl—butyryl]—pyrrc;lidine—(2S)—

carbonyl}-amino)-4-oxo-butyric acid

cl
F3C'0©jz # 0
0" N H
H o



11-18 487.0 (DMVBO d6)0.92-1.00(6H, m), 1. 75-2. 08
(5H, M, 2. 30-2.34(1H, m, 2. 99( 1H

waldjpsB8sh2 3. 67(1H, m, 3. 78-3. 82(1H, -,, PCT/US2005/006540
m 3. 78-3. 82(1H, n), 4. 05- 4. 26( 1H
m, 4.38-4.54(2H,m, 5. 44-5 J2( 1H,
n,7.37-7.41(1H,n), 8. 41-8. 43(2H, m), 8.97-9. 00( 1H, d)
WO 2005/ 085236PCT/ US2005/ 006540 -136- No. N+1 (obs)
1IH NNR 11-19 487.0 (DMB@OS)IL-NB1.00(6H M, 1. 77-2.15

(S,S,%?r%g%bgé?ﬁégi%éhg?%l%%fiigé Qg%gﬁopropyloxy—
benzo%jaﬂ1§8f435§(éfh€1h 195&@§k§1§)pyrrolldlne (28) -

5(111,s),8.42(1H d), 8. 67(
carbonyl}-amino) -4-oxo- butyrlc a01d

oK & ﬁ 0
6] o m OH

Example II-34

(S,S,8)-(38)-({1-[(28)~-(2-Chloro-3-methyl -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (2S)-carbonyl}-amino)-4-oxo-

Cl 0] K
' (0]
\QAH a N? ﬁ;m{
. 07N H
H

Example II-35

butyric acid

(S,S,8)-(35)-({1-1(28)-(2-chloro-3-methoxy -benzoylamino)-3-
methyl-butyryl]-pyrrolidine- (25)-carbonyl}-amino) -4-oxo-

I Cl
0 o :!;. o
O NON?ﬁ;OH
0”7 "N H
H o

Example II-36

butyric acid

(S,8,5)-(35)-({1-[(28)-(2-Chloro-3-ethyl -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine~(28)~carbonyl}-amino) -4-oxo-

Clo#

/\Cu 0

NON?K:OH
0~ N H
H o

butyric acid



s),9.17(1H,d) 11-20 476.4
(DMSO-d5)0.91-1.11(9H, m, 1. 70- 2. 14
wd@ 20ds035226 31(1H, i), 3. 01(11-1,m, PCT/US2005/006540
3.50-3.97(5H, M, 4.00-4.62(3H m,
5.50(1H, m,6.77(1H d), ~FIOK4H,
d),7.18(1H,dd), 7.50-8.50(3H m 11-21 502.1
(DI\/BO d5) 1. 80-2. 00(3H, m, 2. 11(4H, overl apping s and

,2.60-2.80(2H, mME@EA-8 BBGIH, ), 3. 80( 3H, 5),

(8,5, 5] 1550.%51%@6[(5%_?) 0 —}g&%ﬁ%{%—’m%oxy ~benz oylamino) -3-

methyl bdAfdH IQp}&ﬂ&Xﬂdﬂ.ﬂ/@# 62§ 8- 8drifdiy 1) - driir2R ) 482 .c&o-
(DVSO-d00. 93- 1. 00( 6H, n) , 1. 70- 2. 15

butyrig 53¢ig 2. 22(3H,s), 2. 33(1H d),
2.99(1H, dd), 3. 60- 3=p5(2H, M) , 3. 74
(3H, s), 4. 04- 4. 08 ,4 1-4 27 4

(111, ), 4.40-4.5 4Q(1
O H J g:OH
0”7 N H
H

O

Example II-38

(8,8,8)-(38)~-({1-1(28)-(2-Chloro-3-cyclopropylme thoxy -
benzoylamino) -3, 3-dimethyl-butyryl]-pyrrolidine- (23) -

carbonyl}-amino)-4-oxo-butyric acid

g
Oéiﬁ 0
0O N H
H o

Example II-39

(S,5,8)-(38)-({1-[(28)-(2-Chloro-3-hydroxy -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (2S)-carbonyl}-ami no)~4-oxo-

cl o
HO # o
Oy y N? on
O N H
H o

Example IT-40

butyric acid

(8,5,8)-(38)-({1-[(28)-(2-chloro-4-acetamido -benzoylamino)-3-
methyl-butyryl]-pyrrolidine- (28)-carbonyl}-amino)-4-oxo-

ol 4
XD
HN N ON? OH
oA o Ny

H o

butyric acid



brd d), 6.78-6.81(1H ), 6. 85-6. 91
(1H, M, 7.09-7. 14(1H m), 8.37(2H 2 x brd d) 11-23 517.0
W DVEGsd8) 1. 77- 2. 19(5H, m), 2. 95- 3. 28 (3H, m), 3. GRCHL2005/ah6540
d),3.71-3.78 (4H ), 4.10-4. 42(6H, ), 4. 97(1H, brd
s),5.45-72(1H ), 6. 74( 1H1d)p-
6.97(1H, d), 7. 10-7. 22(1H, m) , 7. 44
(1H,m), 8.37-8.68(21-1,m), 9. 05(1H, brd s) 11-24 492.0
( DVBO- d6)1 75- 1. 98( Fetampl2 0g-2113

(5,5, *%?é‘)l_g’g)’ {%-478@%3(%_2'? 2, gg(flaSCI_étamldo -benzoylamino) -

3,3- d]{?&oétg’r X 01%1?1110 A A3 Fh A @ IMH dd fdetal, YHHdmino) -4 -oxo-

butyrim 68:3432(0 511, s), 7. 36 7.52(411, m
7.77(111,m, 8.3 o 511,d), 9. 09(1H, d) WO

2005/ 085236PCT/ OQﬁ/OO%;i?

Example IT-42

(S,8,5)-(38)-({1-[(28)-(2-methyl -3-acetamido -benzoylamino)-
3,3—dimethyl—butyry1]—pyrrolidine—(28)—carbonyl}—amino)~4—oxo—

O
O
HN@’“# {
N N
iﬁ
0O” N
: H O

Example II-43

butyric acid

(3,8,8)-(35)-({1-[(28)-(2-chloro -4-acetamido -benzoylamino)-
3,3—dimethy1—butyryl]—pyrrolidine—(ZS)—carbonyl}~amino)—4—oxo—

cl o
ot i
HN N y N? OH
Oé\ 0” N H
H o

Example II-44

butyric acid

(8,8,8)-(38)-({1-[(28)-(2-fluoro -4-acetamido -benzoylamino) -
3,3—dimethyl—butyryl]—pyrrolidine—(28)—carbony1}—amino)—4—oxo—

butyric acid



-137- No. Mt1l (obs) 1H NMR 11-25 507.0

( DMBO- dO1. 79-1. 96(5H, m), 2. 94- 3. 28 (3H, n), 3. 58( 1H, brd
wa@2003085386L1- 1, brd d), 4.04-4.59(2H, n), 4. 98- 5. OBCT/US2005/006540

(1h,m),5.54-5.74(2H, m), 7. 26- 7. 46

(5H, 1), 8.43(1H, d), 8. 82(1 ™, 9.39(1H brd s) 11-26

446. 6 (DI\/ISO d01. 05(9H, s), 1 15(3H t),

1.8-2.1(4H,m, 2. 3(3H s)

(1H,n),2930(1H 75(1H
m, 3. 8-3. 85(1H, m)

m, 4. 25- 4. 3( 1H4f

m, 4. 7-

i

8.

) 4, 75(1 5 55 5 GX

2-7.4(4H m 7 7. 75(1H -

15(1H, m, 8. 35 8. 4( 1H, 11 27
Example II-45

(S,5,8)-(38)-({1-1(28)-(2-fluoro -4-acetamido -benzoylamino)-
3-methyl-butyryl]-pyrrolidine- (2S)-carbonyl}—amino) -4-oxo-

F o
A 4
HN N ON? OH
Oé\ 0N H
H o

Example II-46

~butyric acid

(8,5,58)-(38)-({1-[(28)-(2-chloro -4-isopropyloxy -
benzoylamino) -3-methyl-butyryl]l-pyrrolidine- (2S5)-carbonyl}-

amino) -4-oxo-butyric acid
cl o
\(OAK 0
0 h’oN? oH
0" N H
H o

Example TI-47

(S8,5,8)-(38)-({1-[(28)-(2-chloro -4-hydroxy -benzoylamino)-
3,3-dimethyl-butyryl]-pyrrolidine- (2S)-carbomyl}-amino) -4-oxo-

ol o
ot i
HO N N? (:OH
(o] N H
© H

Example II-48

butyric acid

(S8,5,8)-(38)-({1-[(28)~-(2-chloro -4-methoxymethyl -
benzoylamino) -3, 3-dimethyl-butyryl]-pyrrolidine- (2S) -

carbonyl}-amino) -4-oxo-butyric acid



3

486.5 (DVbO-d00.95-1.05(6H m,1.8-2.1
(4H M, 2.4-2.5(1H m, 3. 0- 3. 1( 1H,
wo003/08523 75(1H, ), 3. 8- 3. 85(1H, M, PCT/US2005/006540
4.1-4.15(0.511, m, 4.25-4.3(1H m,
4.4-4.5(-0.511, n) 5.55-5-62411, m) ,
7.4-7.45(1H m, 7. 6-7.8(311, m, 8. 4-
8.45(1H, m, 8. 75 8.8(11-1,n) 11-28 466.1
(CDC13) 1. 11- 1. 16(9HC||1‘)01 -2 22
(411, m, 2. 38- 2. 0 . 8
(111, m, 3. 71- 3
(111, m, 4. 56- 4. 67( 2H, m 408
(111, m),6.99-7.02(1H M), 7. 29 7H45
(311, m, 7. 60- 7. 84(2H 11 29 5002
(CDC13) 1. 07(911, s)

(3,8, SE}K§S§7 %%ﬁg %F 61€§%8§807ﬁ1Hsobutyrylamldo -

benzoydaftnd) 63(21&1mktﬂy8¥bﬁﬂydy15 ~p¥rrolidine- (28) -

111,brs),6.68(11-1,b
carbon&l} amln%) 4- o&o buty%i% aC1% /.74 (SHm

0
HN ﬁON?(l;OH
o 'N H
H o

Example II-50

(S,8,5)-(338)-({1-[(28)-(2~chloro -4-acetamido -benzoylamino)-
3-cyclohexyl]-pyrrolidine- (28) -carbonyl}-amino) -4-oxo-butyric

acid

c o
ot i
HN N Y N? OH
04\ 0N H
H o

Example II-51

(S,8,8)-(38)-({1-[(28)-(2-chloro -4-methoxycarbonylamino -
benzoylamino)-3,3-dimethyl-butyryl]-pyrrolidine-(2S) -

carbonyl}-amino)-4-oxo-butyric acid

cl o
o i
HN N 7 N? OH
- 0" N H
H o

Example II-52

(S,8,9)-(38)-({1-[(28)-(2-chloro -3-phenoxy -benzoylamino)-
3,3-dimethyl-butyryll-pyrrolidine- (2S)-carbonyl}-amino) -4-oxo-

butyric acid



11-30 496.2 (CD30D)1.15(9H, s), 1. 85-2. 20( 411,
m, 2.46-2.72(2H, m, 3. 74- 3. 81( 1H,
wo003/0826311, s), 3. 93-4. 03(111, m, PCT/US2005/006540
4.20-4.31(111, m, 4. 45-4.52(111, m,
4.60-4.75(1H m, 4. 83( 1H-9),9% 00
(111, d), 7. 15(1H, d), 7. 33(1H,t) 11-31 480.5
( DMBO- d01. 05(911, s), 1. 8-2. 1( 411,

my, 2. 4-2. 5( 1H, 753 8(11L ),
3.8-3.85(1H, ), 8.8(311,s), 4. 1- 4

(1M m) 4. 7(111, d)o5(3@ Hbr
s),7.1-7.3(311, m) 11
8081(1Hn)83 451 2&:

2005/ 085236PCT/ US2005/ 006520 MNo. M1 (obs)
1H NMVR 11- 32

Example II-53

(8,8,8)-(39)-({1-[(28) - (2-chloro -6-amino -benzoylamino)-3-
methyl-butyryl]-pyrrolidine- (2S)-carbonyl}-amino)-4-oxo-

SR

Example II-54

butyric acid

(S,5,8)-(35)-({1-1(28)-(2-chloro-benzoylamino)-3,3-dimethyl-

butyryl]-piperidine- (28)-carbonyl}-amino) -4-oxo-butyric acid

Clo/\t?ﬁ

Example I-55

(38) - ({2- (28) - (3-Methoxy-2-methyl-benzoylamino) -3, 3-dimethyl-
butyryl]—Z—(1S,4R)—aza—bicyclo[2.2.1]heptane—(38)—carbonyl}—

amino)-4-oxo-butyric acid

CH; O o
/O\Ef:TJL;:kgkéé;? OH
H o S H H

O

Example II-56

(38)-({2-[(28) - (2-Chloro-benzoylamino) -3, 3-dimethyl-butyryl]-
2- (18, 4R) -aza-bicyclo[2.2.1l]lheptane- (35) -carbonyl}-amino) -4-

oxo-butyric acid



550. 3 (DVBO- d6) 0. 91- 1. 10( 9H, n) , 1. 70- 2. 15
(5H, ), 2. 60- 3. 08( 1H, m), 3. 60- 3. 90

wa@ 20d503523 98- 4. 71(3H, m, 5. 40-5. 80 PCT/US2005/006540
(1H m, 7.30-7.91(3H, n), 8. 30-8.80 (3H, m) 11-33 523.3
(DVBO) 0. 60- 0. 90(4H, m cyckopropyl
CH2) , 0. 92-1. 10(9H, m t Bu), 1. 71- 2. 21
(5H, m CH2) , 2. 65- 3. 10( 1H, br m CH2) ,
3.36-3.50(1H, m CH) , 3. . H om CH), 6. 92( 1H, d, ar yl
H,7.36(1H maryj

yl H),7.65-
8. 60(3H, m NH, O 34 ; H
( DMSO) 0. 99- 1. 10¢94 ml"Bu 1 /¢H
2.12(5H, m CH2), 2.35(3H, s, CH3) H
2. 60-3. 08(1H, m CH2) , 3. 58- 3. 87(2H
m CH) , 4. 00- 4. 70( 3H, BXEMp18, 38=5

501~ GRS R S A

dimethyl-butyryl]l-2-(18S,4R)-aza-bicyclo[2.2.1]lheptane- (3S)-

carbonyl}-amino) -4-oxo-butyric acid

c 0 ii;r Q
o) ©/\‘\H N /¢3H
/U\ﬁ ° N I

Example II-58

(38)-({2-1(28)-(2-Chloro-4-propionylamino-benzoylamino)-3,3-
dimethyl-butyryl]-2-(1S,4R)-aza-bicyclo[2.2.1]lheptane- (35)-

carbonyl}-amino)-4-oxo-butyric acid

c o ti;rﬁzi? 9
0 N OH
\V)LHJ:EJJLM 0 4 Nli;H
o}

Example II-59

(38)-({2-[(28) - (2-Chloro-3-isobutyrylamino-benzoylamino)-3,3-
dimethyl-butyryl]-2-(1S,4R) -aza-bicyclo[2.2.1]heptane-(3S)-

carbonyl}-amino) -4-oxo-butyric acid

A g
o} O N OH

Example II-60

(38)-({2-[(28) - (2-Fluoro-3-methoxy-benzoylamino) -3, 3-dimethyl-
butyryll-2-(18,4R) -aza-bicyclo[2.2.1]lheptane-(3S)-carbonyl}-

amino) -4-oxo-butyric acid



11-35 482 CD30OD1. 01-1.15(6H m, 1. 95-2.22
(5H, M), 2. 48-2. 69(2H, m), 3. 73- 3. 80
wa 10ds5035246 92( 3H, s), 3. 99- 4. 19( 1H, PCT/US2005/006540
m, 4. 20- 4. 30(1H, n) , 4. 58- 4. 67( 2H,
m, 7. 00( 1H, d), 7. 14( 1H, $L324-31 (1Ht) 11-36 494.4
(DVBO) 0. 94- 1. 08( 9H, s, t Bu), 1. 19( 3H,
t, CH3), 1. 70- 2. 40(5H, m
3. 08(3H, m CH2), 3. 69( 1k}

3.81(1H m CH), 4. A o
CH), 5. 40-5. 80(IH®QI)I,H7. A(3H, Jom ary!
H), 7.31(1H maryl 7.39° GfANMYUryl
H)y,7.70-8.50(3H, mNH, OH) 11- 37 482.5

(VO 0.9: 1. OH. Mpelo fin 2 B 44

M, 3.0-3. 1(1H n), _

(B278( 38 s X28F8u6r8561m$h@o&y1benzoylam1no) -3-methyl-
butyryl]lggglg AR gzgsblcyggo?y g)l]heptane (38) ~carbonyl}-

amino) -4-oxo-butyric acid
\ E LY A
O N OH
&N I

Example II-62

(38)—({2—[(28)—(4—Acetylamino—3—chloro—benzoylamino)—3,3—
dimethyl—butyryl]—Z—(lS,4R)—aza—bicyclo[2.2.1]heptane—(3S)—

carbonyl}—amino)—4—oxo—butyric acid

im{?/l " §N¢

Example II-63

(3S)—({2—[(ZS)—(3—Chloro—4—propionylamino—benzoylamino)—3,3—
dimethyl—butyryl]—Z—(lS,4R)—aza—bicyclo[2.2.l]heptane—(3s)—

Carbonyl}—amino)—4—oxo—butyric acid

o Ciéj:%}?§¥‘li;oH
\V)LHJ:;I)L 0 4 N OH



4.5-4.55(1H,m,5.5-5.55(1H m,
(S.)gg(;H, d), 6.98(1H,s), 7. 35(1H,
wa@003/08883«. 8( 1H, m), 8. 45(1H,d) WO PCT
2005/ 085236PCT/ US2005/ 006540 -139- No. M+l (ohs FUSZOSANGSAD

MR 2 )
11. 1-NVR 11-38 536 (CD3GE)P: 34- 0. 40( 2H, m), 0. 60- 0. 67
(2H, M, 1. 16(9H, s), 1. 25- 1. 32( 1H, (2H m, _

m) 1.93-2.22(4H, 1), 2. 50- 2. 66( 2
,3.74-3.84(1H m M@é&{'ﬂ
(35)—(@ ﬁ%% g%%%fr%lﬁndf ?lé&fﬁbﬁylamlno) _3,3-dimethyl-

but @19§¢1tbd)m7 a241Hid z 32 zm]h gan Sdy
" yry(cosoo)l 12(9H, s) , gg g 2.(2(4H PPAO( 1Ry CEEP99V4E2
amino) mf;9x81PuPHr2¢- Pcﬁi]i 3. 75- 3. 83(1H,

O O
=N H o) g N H
H 0]

Example II-65

(38)—({2—[(ZS)—(4—Amino—3—chloro—benzoylamino)—3,3—dimethyl—
butyryl]—Z—(lS,4R)—aza—bicyclo[2.2.l]heptane—(38)—carbonyl}—

amino) -4-oxo-butyric acid

LG
N OH
Cl

Example II-66

(38)—({2—[(ZS)—(4—Amino—3—chloro—benzoylamino)—3—methyl—
butyryl]—Z—(lS,4R)—aza—bicyclo[2.2.l]heptane—(BS)—carbonyl}—

amino)-4-oxo-butyric acid
o 0
H
HoN ° &N
C O

[0179] The characterization data for compounds II-1 to
IT-66 is summarized in Table 4 below and includes HPLC, LC/MS
(observed) and 'H NMR data. ly NMR data was obtained at 400

MHz, and was found to be consistent with structure.



m, 3.97-4.05(1H, m, 4. 23- 4. 30( 1H
m, 4. 46- 4. 54(1H, m, 4. 63- 4. 70( 1H
workood/nss3gdlH, d), 6. 91( 1H, d), 6. 99 PCT/US2005/006540
(1H,d), 7. 17(1H,t), 8.36(1H,d) 11-40 509. 3
( DMSO) 0. 93- 0. 98(6H, m 1. 7_11323_09
(10H, m, 2. 35-2. 45(2H, M), 3. 61- 3. 64

(1H, M, 4.02-4.04(1H, m, 4 06-4.35

(2H, M), 4. 43- 4. 46( 1H, n) , 7. 33( 1H
Table d)., 7.crada{iHagioh Xt furd Selected Compounds of
Formul®) .18 28:deAidd Mo bmiubd brgnsdr)11- 41 523. 3

(PVEGHO. P5-1. 08(9H, 5, tBU), L. 70-
No- 2| 34k, |n 0003, ), 2. 58- BB

T pn_ 1)

(I m oD S@E&ﬁg‘b ZHNE 6H§m e

5| 40-5. 6 g iﬁp ?ﬁ daryr ' C&iH m gryl
11-1 H 16284 gﬁ ?'mH,ﬁHfB glkﬁyfg Hi1-42

4 44 (2H, m) 5.45 (1H, br s), 6.83
(1, 4), 7.00 (1iH, d), 7.19 (1H, t),
7.77 (1H, br s), 8.32-8.50 (2H, m)

(DMSO-ds) 0.95-0.99 (6H, m), 1.87-2.09
(5H, m), 3.00 (1H, m), 3.64 (1H, m),
TT-2 | 452.0 |3.85 (1H, m), 4.04 (1H, m), 4.25 (1H,
m), 4.40 (1H, m), 4.47 (1€, m), 5.45
(1H, m), 7.34-7.49 (4H, m), 7.78 (1H,
m), 8.40 (1H, m), 8.64 (1H, m)

(DMSO-dg) 0.94-0.99 (6H, m), 1.87-2.09
(5H, m), 2.30 (3H, s), 2.90 (1H, m),
IT-3 432.1 | 3.64 (1H, m), 3.88 (1H, m), 4.03 (1H,
m), 4.30 (1H, m), 4.44 (1H, m), 5.45
(1, m), 7.19-7.33 (4H, m), 7.77 (1H,
br s), 8.35-8.40 (2H, m)

(CD;0D) 1.05-1.18 (6H, m), 2.00-2.30

(5H, m), 2.52-2.75 (2H, m), 3.66-3.83
(1H, m), 3.92-4.03 (1H, m), 4.26-4.35

II-4 | 448.0 | (1H, m), 4.45-4.55 (1H, m), 4.61-4.70
(1H, m), 4.78-4.85 (1H, m), 7.13 (1H,
£y, 7.21 (1H, d), 7.57 (1H, t), 8.00
(1H, d), 8.69 (1H, d)

(CD30OD) 0.98~1.15 (6H, m), 1.95-2.26

(5H, m), 2.54-2.76 (2H, m), 3.73-3.84
t1-5 | 502.0 (lH m), 3.99-4.06 (1H, m), 4.21-4.32
m), 4.45-4.53 (1H, m), 4.60-4.70

), 7.30-4.47 ( ), 7.54-7.64

(1

(2 m
(2
(DMSO ds) 0.92-0.98 (6H, m), 1.85-2.04
(bH, m), 2.07 (3H, s), 3.00 (1H, m),
3.63 (1H, m), 3.87 (1H, m), 4.03 (1H,
m), 4.25 (1H, m), 4.41 (1H, m), 5.45
(lH, m), 6.68 (1lH, m), 6.82 (1H, m),

7.01 (1H, m), 7.81 (1H, m), 8.25 (1lH,
d), 8.40 (1H, m), 9.5 (1H, m)

II-6 448.1




503. 4 (DMSO)0.91-1.08(9H, s, t Bu), 1. 70-
2. 40(11H, m CH3, 000113, 0112), 2. 60-

wWE28/0493236n OH2) , 3. 66( 111, m CH), PCT/US2005/006540
3.87(1H, m CH), 4. 00- 4. 65(311, m
CH),5.40-5.78(1H, mCH), 7.-04411, m aryl
H,7.18(1H, maryl H),7.38 (111, maryl
H), 7. 65-7._88(1H, m NH) .
o.8. 0718:170 2H,W]M$,9.34(1H¢gh s 11-43 523.3
°*(DVE@HS)0B(9H, ), 1. 71- 2. 00( 3H Y
2.07(311, $) D60y 21 788 1H. 13, 2619/ m), 1.88-2.28
i%%l,dd) &394382ég§H%g)43355E§éia.50-2.78 (2H,
_ A9 - 430 @B, 4149- 4244 .00-4.10 (1H,
t g%*i%iz%§3ﬁo?-ﬂ5%&ﬂ4 Q?«@%g;%iy 4.45-4.52 (1H,
7.43-7. 45i$i1’§7’§7%6'3-é?52 Hihy, 7397754 (34,
8-25-8-28 8H r*;),_%?glgs%%élgg n*ﬁ LCL°7(11H7f)2 YO
- L
2005/08523(4H, H), 8.@3 ?1@, br s), 2.67 (1H, br
s), 2.94-3.07 (1H, m), 3.61-3.69 (1H,
TT-8 | 446 0 |m), 3.82-3.87 (1H, m), 4.03-4.10 (1H,
m), 4.19-4.28 (1H, m), 4.30-4.43 (2H,
m), 5.42-5.47 (1H, m), 7.28-7.30 (1H,
m), 7.37-7.40 (1H, m), 7.68-7.82 (2H,
m), 8.77 (1H, d)
(DMSO-ds) 0.94-0.99 (6H, m), 1.86-2.009
(58, m), 3.00 (1H, m), 3.65 (1H, m),
3.84 (1H, m), 4.05 (1H, m), 4.24 (1H,
II-9 | 519.9 |m), 4.40 (1H, m), 4.51 (1H, m), 5.45
(1H, m), 7.57-7.62 (2H, m), 7.77 (1H,
d), 7.90 (1H, m), 8.40 (1H, d), 8.87
(1H, d)
(DMSO-dg) 0.93-0.99 (6H, 2 x d), 1.77-
2.19 (5H, m), 2.29 (3H, s), 2.97 (1H,
br s), 3.62-3.65 (1H, m), 3.85-3.88
IT-10 | 466.0 | (1H, m), 4.00-4.32 (2H, br m), 4.41-
4.53 (2H, m), 5.45 (lh, br s), 7.18-
7.27 (2H, m), 7.45-7.50 (1H, m), 7,85
(lh, br d), 8.41 (1H, br d), 8.57 (1H,
d)
(DMSO-ds) 0.82-0.86 (3H, m), 0.93-0.98
(3H, m), 1.87-2.08 (5H, m), 3.00 (1H,
m), 3.64 (1H, m), 3.82 (1H, m), 4.10
IT-11 | 485.9 | (1H, m), 4.30 (1H, m), 4.45 (1H, m),
4.47 (1H, m), 5.44 (1H, &), 7.37 (1H,
m), 7.47 (1H, m), 7.65 (1H, m), 7.77
(1H, m), 8.40 (1H, m), 8.72 (1H, m)
(DMSO-ds) 0.94-0.99 (6H, m), 1.91-2.009
(5, m), 3.00 (1H, m), 3.64 (1H, m),
3.83 (1H, m), 4.03 (1H, m), 4.20 (1H,
IT-12 | 485.9 |p), 4.40 (1H, m), 4.47 (1H, m), 5.45
‘ (1H, m), 7.37 (1lH, s), 7.50-7.52 (2H,
m), 7.78 (1H, m), 8.44 (1H, m), 8.79
(1H, m)




Mr1 (obs) 1H NVR 11-44 507.4 (DVBO)1.01(9H, 2 x
s),1.72-1.99(4H, ), 2.05-2.09(4H, m, 2. 35-2. 57( 2H,

m, 4. 70(

wo002/085k33. 00( 1H, brd m), 3. 60- 3. 65 PCT/US2005/006540
(1H, M, 3.71-3.80(1H m, 4.08-4.37 (2H, brd
1H,d), 7. 32(1H, -135-
dd), 7. 65-7.80(3H,n), 8.33-8.52(1H, brd nm), 10.37(1H,s)

11-45 493.4 (DMVS0)0.94(6H,dd). 1.72-1.99(10H,

No -

nj

), B+36-

D 52(2H, m), 3.57- 31%2_%
3.88(1H, m), 4. 20- 4

IT-13

]
m
7
5
1

4(@1@@@%97) 0. LA RBad)3E, m) 92-0.99
. 8108081046 1135 ) 1013%1%102) 1
9{0 1?{ 12%? :f'-. k. Zﬁé %.9}5’ (0.5 H,
) 83 (4H, m),
5. oo and 5 47 (1H, 2 x m), 7.37-7.48
(3H, m), 7.76-8.32 (1H, m), 8.95-9.39
(1H, 3 x 4ad)

IT-14

446 .0

(DMSO-ds) 0.93-0.99 (6H, m), 1.80-2.09
(bH, m), 2.17 (6H, d), 2.95 (1H, br s),
3.63-3.65 (1H, m), 3.96-3.99 (1lH, m),
4.10 (1H, br s), 4.30 (1H, br s), 4.44
(1H, t), 5.48 (1H, br s), 7.00 (2H, d),
7.14 (1H, t), 7.78 (1H, br s), 8.50
(1H, br s), 8.55 (1H, 4)

IT-15

433.1

(DMSO-dg) 0.91-1.02 (6H, m), 1.80-2.20
(bH, m), 2.66-2.68 (3H, s), 3.00 (1H,
m), 3.62-3.85 (3H, m), 4.10 (1H, m),
4.24 (1H, m), 4.51 (1H, m), 5.72 (1lH,
m), 7.73-7.76 (2H, m), 8.19 (1H, m),
8.52 (1H, m), 8.75 (1H, d), 8.90 (1H,
m)

IT~16

433.1

(DMSO-dg) 0.9-1.05 (6H, m), 1.8-2.2

(6H, m) 2.3-2.4 (1H, m), 2.7-2.75 (1H,

m), .0 (1H, m), 3.65-3.75 (1H, m),
1H, m), 4.1-4.15 (1H, m), 4.3-

, m), 4.45-4.65 (1H, m), 7.8-7.9
8.7-8.8 (2H, d), 8.9.8.95 (1H,

IT-17

438.0

(DMSO-ds) 0.83-0.99 (6H, m), 1.80-2.20
(5H, m), 2.40 (3H, s), 3.00 (1H, m),
3.61 (1H, m), 3.81 (1H, m), 4.10 (1H,
m), 4.25 (1H, m), 4.42-4.46 (2H, m),
5,44 (1H, br s), 6.97 (1lH, m), -7.34
(1H, m), 7.59 (1H, m), 7.81 (1H, m),
8.49 (1lH, m)

IT-18

487.0

(DMSO-ds) 0.92-1.00 (6H, m), 1.75-2.08
(5H, m), 2.30~-2.34 (1H, m), 2.99 (1H,
dd), 3.62-3.67 (1H, m), 3.78-3.82 (1H,
m), 3.78-3.82 , m), 4.05-4.26 (1H,

oo

1-46

(

1
m), 4.38-4.54 (2H, m), 5.44-5.72 (1H,
m), 7.37-7.41 (1H, m), 8.41-8.43 (2H,
m), 8.97-9.00 (1 )

T
o 3

7




4.0(3H ), 4.2-4.3(0.511,m),4.4-4.5
(0.5H,m, 4. 7-4.8(111, m, 6. 9-6. 95

wa 1b3/08836. 99( 111, s), 7. 3( 111, d), 8.3-8. 4(111, mMCis2hd5/006540
482.5 (DVBO) 1.05(911, m), 1.8-2.1(411, m,
2.6-2.7(111, m), 2. 9- 3. 0( 2E1,3H, 3. 6-
3.7(211,m,3.8-3.9(11-1,m, 4.0-4. 1

(111, m . 4. 2-4.3(1H. n .4 6-4 65(111

m | 5M815. b5( 111, ) . 6. 75- 6.
No- | 1omB0101, d) . 7. 75( 111, d)8g£§&§‘1

(111, m, 8| 3busdL ) , 409251 144, 6du 1Im¥8 H1D752.15
(Dng a 83«§ﬁ% g%%éiing 1Qégadlnnk 61-3.70 (1H,

1 0Pl 8) 5 53 99 H m), 4.03-4.08 (1H,
TI- %1 % k) §¥(1&15ﬁl 45 (3#1. ), 4.95 (2H, br s),

4.p5( 1H, m) 4 1 , 406 1H
)| 5. 4611 4é N4k 7 ?%% Uity @), 8.67 (21,

77( 111 ¥ 1 C

3- /I(\ EE
Pt o * B, m), 1.70-2.14
(DNB0)1.03Q§’.5€§ sjfﬁ ‘52?1% ]h;% gi 10 m
II-20 | 476.4 |3 50- 3.97 (5H, m), 4.00-4.62 (3H, m),
5.50 (1H, m), 6.77 (1H, d), 7.00 (1H,

d), 7.18 (1H, dd), 7.50-8.50 (3H, m)

(DMSO~-dg) 1.80-2.00 (3H, m), 2.11 (4H,
overlapping s and m), 2.60-2.80 (2H,
m), 3.64-3.69 (1H, m), 3.80 (3H, s),
IT-21 | 502.1 |4.10 (1H, vbrs), 4.30 (1H, vbrs), 5.00
(1H, m), 6.86 (1H, 4), 7.03 (1lH, 4),
7.22 (1H, t), 8.45 (1H, vbrs), 8.81
(1H, d)

(DMSO-dg) 0.93-1.00 (6H, m), 1.70-2.15
(5H, m), 2.22 (3H, s), 2.33 (1H, 4),
2.99 (1H, dd), 3.60-3.65 (2H, m), 3.74
II-22 462 .4 | (3H, s), 4.04-4.08 (1H, m), 4.21-4.27
(1H, m), 4.40-4.58 (2H, m), 5.46 (1H,
brd d), 6.78-6.81 (1H, m), 6.85-6.91
(1H, m), 7.09-7.14 (1H, m), 8.37 (2H, 2
x brd d)

(DMSO-dg) 1.77-2.19 (5H, m), 2.95-3.28
(3H, m), 3.60 (1H, brd d), 3.71-3.78
(4H, m), 4.10-4.42 (6H, m), 4.97 (1H,
II-23 | 517.0 | prd s), 5.45-72 (1H, m), 6.74 (1H, 4),
6.97 (iH, d), 7.10-7.22 (1H, m), 7.44
(1H, m), 8.37-8.68 (2H, m), 9.05 (1H,
brd s)

(DMSO-dg) 1.75-1.98 (3H, m), 2.08-2.13
(1H, m), 2.64-2.77 (2H, m), 2.99 (0.5H,
dad), 3.63-3.73 (2H, m), 4.08 (0.5H,
TT-24 | 492.0 |brt), 4.20 (0.5H, dd), 4.23-4.49 (3
multiplets, 1H total), 5.00-5.10 (1H,
m), 5.42 (0.5H, s), 7.36-7.52 (4H, m),
7.77 (1lH, m), 8.30 (0.5H, d4d), 9.09 (1H,
d)




(31'1,”),
2.98(11-1
wa@ idbi/os3ét. 10( 111, m),

4.40-4.65(211,m,5.45-5.73(111, m,

m

1.79-2.15(411, m,
,m,3.51(111, m, 3. 79
4.23(111, m,

7.35(1H,m, 7. 49(111, ), 7. 7637~ 84

(211, m, 8. 23-8.60(211, m,

2.32(1H

10. 11(1H, s)

PCT/US2005/006540

WO

2005/ 085236PCT/ US2005/ 006540 -141- No. M+l (obs)

No.lH

NVR 111 . %idﬁm 9(4H, m, 1. 49- 1. 90
(9H, (b, 91- 1. 99( 2H, ) , 2. 06(

50 493.3 (LUSO) 0.

S) |

2.49-2.

(1H m

, 3.
-2l & J6k

B0, 9%193%284 Qb 41281 4
SR e e kg

5H, m), 8.43 (1H, d)

D2dd18,) 3157931686 (5H, m), 2. 94 3 28
73
ZLI 4??&%%"" g 75 %]2( 2H,

(1B -7 .45

82 (1H, d),

br d

II-26

446.

(

9.39 (1H, brd s)
(DMSO-ds) 1.05 (9H, s),
8-2.1 (4H, m), 2.3

1H, m), 2.9-3.0
) 3.8—3.85
m)

)

1.
(
m),

, 4.25-4.3

(1H, m),
(15, m),

4.7-4.75 (1H, m),
.2-7.4 (4H, m), 7.7-
8.

7.
8.15 (1H, m), 8.35-8.4

(3HI
(1H, m),
4.1-4.15
4.4-4.5
5.55-5.6

1.15 (3H, t),
s), 2.4-2.5
3.7-3.75 (1H,
(0.5H,
(0.5H,
(1H, m),
(1H, m), 8.1-

75
(1H, m)

IT-27

486 .

(DMSO-ds) 0.95-1.05
(4H, m), 2.4-2.5 (1H,
m) -3.75 (1H, m),

(0.5H, m), 5.5
5 (1H, m), 7.6-
8.75-8.8

;3.7
4.1-4.1
4.4-4.5
7.4-7.4
4

8.45 (1lH, m),

(6H,

m
3.
5 (0.5H, m), 4.2
5-
7.

m), 1.8-2.1

, 3.0-3.1 (1H,
8-3.85 (1lH, m),
5-4.3 (1H, m),

6 (1H, m),
(3H, m), 8
H, m)

)

5.
8 L4~
(1

IT-28

466.

1.11-1.16

2.38-2.50 (

3.71-3.79 (
4.56-4.67 (2H

(

(

CDC13)

6.99-7.02
7.60-7.84

(9H, m),

)
1H, m)
)
)

1.94-2.22

, 2.77-2.87
, 3.96-4.06
, 4.85-4.01
, 7.28-7.45

2 23

)

IT-29

500.

(

(4", m),
( )I
(1H, m),
(1H, m),
( )I
(

m), 2.37-2.40 (2H, m),

m), 3.37 (1H, brs),

4.46-4.67 (2H, m),
1H, brs), 6.68

CDClg) 1.07 (9H,
)
)

s), 1.

4.01
4,87
(1H, brs),

85-2.19
2.81-3.07 (
(1H, brs),
(1H, d), 5.73
7.38-7.74

(2H,
1H,

IT-30

496.

(

(5H, m)
(CD3OD) 1.15
m), 2.46-2.72 (2H, m),
m), 3.92 (3H, s), 3.93
4.20-4.31 (1H, m),
4.60-4.75 (1H, m),
(1H, d), 7.15

(9H, s),

(1H, d),

1.85-2.20

-4.03

4.45-4.52
4.83
7.33

(4H,
3.74-3.81 (1H,
(1H, m),
(1H, m),
s), 7.00
(1H, t)

(1H,

IT-31

480.

(DMSO-dg) 1.05
m)y, 2.4-2.5
3.8-3.85
1H, m
)y, 7
8

(9H, s),
(13, m),
(1H, m), 3.9
)y, 4.7 (1H, 4),
.1-7.3 (3H, m),
1 (1H, m),

(
s) .
8.0-

3.75-3.8
(3H,
5.3-5.5

7.7-7.8

8.35-8.45

1.8-2.1 (4H,
(1H, m),
4.1-4.3
(0.5H, br
(1H, m),
(1H, m)

sS),




11-51 539.3 (DMVS0)0.90-1.07(9H, s, tBu), 1. 70-
2. 40(4H, brm CH2) , 2. 54- 3. 07(1H, m

w®bid5/08252- 3. 88( 5H, m CH3, CH) , 4. 00- PCT/US2005/006540
4.65(3H, mCH),5.40-5.80(1H m CH),7.30-7.44(2H m aryl
Hy,7.60 (1H maryl H),7.67(38kbr, NH),
8.10-8. 70(2H, m NH), 10. 00(1H, m CH) 11-52 558.3
(DVB0)0.91-1.11(9H, S.tBu), 1. 70-

o.2. 41083 m[OH2) , 2. 56- 3. 09( LHap
©-CH2) (@o$D-3. 90( 2H, m CH) , 4. 145472

(3H, m CH) ,|5.38&-B0( DHom-CH)L0 G998 ( 2k, mLanyl2 .15
H),|7. 07-7.120BHy , %%0@(%3hﬁ4m36m@wb¢m
II-32. 6680 637(3(f~j,fm '}!H 5.40-5.80

DVEO) 0. 83- -
Ean% 3. ;4((]1 §?1H rﬁ 3. 8492]3§3 » 8.30-8.80

1 ad C 20

oan | g
CHi-m-440 D“f/.[éﬁﬁ\‘ti"éU 0. 90 (’414 m, cyclopropyl
CH2), 0.92-1.10 (9H, m, tBu), 1.71-2.21
(5H, m, CH2), 2.65-3.10 (1H, brm, CH2),
IT-33 | 523.3 |3,36-3.50 (1H, m, CH), 3.60-4.75 (6H,
m, CH), 6.92 (1H, d, aryl H), 7.36 (1H,
m, aryl H), 7.45 (1lH, m, aryl H), 7.65-
8.60 (3H, m, NH, OH)

(DMSQ) 0.99-1.10 (9H, m, tBu), 1.70-
2.12 (5H, m, CH2), 2.35 (3H, s, CH3),
2.60-3.08 (1H, m, CH2), 3.58-3.87 (2H,
m, CH), 4.00-4.70 (3H, m, CH), 5.38-
5.79 (1H, m, CH), 7.12 (iH, 4, aryl H),
7.24 (1H, m, aryl H), 7.38 (1H, m, aryl
H), 7.69-8.55 (3H, m, NH, OH)

II-34 | 480.3

CD30D 1.01-1.15 (6H, m), 1.95-2.22

(5H, m), 2.48-2.69 (2H, m), 3.73-3.80
IT-35 482 (1H, m), 4.92 (3H, s), 3.99-4.19 (1H,
m), 4.20-4.30 (1H, m), 4.58-4.67 (2H,
m), 7.00 (1H, d), 7.14 (1H, 4d), 7.31

(1H, t)

(DMSO) 0.94-1.08 (9H,s, tBu), 1.19 (3H,
t, CH3), 1.70-2.40 (5H, m, CH2), 2.60-
3.08 (3H, m, CH2), 3.69 (1H, m, CH),
IT-36 | 494 .4 |3.81 (1H, m, CH), 4.04-4.71 (3H, m,
CH), 5.40-5.80 (1H, m, CH), 7.14 (1H,
m, aryl H), 7.31 (1H, m, aryl H), 7.39
(1H, m, aryl H), 7.70-8.50 (3H, m, NH,
OH)

(DMSO) 0.9-1.0 (6H, m),
m), 3.0-3.1 (1H, m), 3
3.78 (3H, s), 3.8-3.85 (1H, m), 4.1-
IT-37 | 482.5 4,15 (0.5H, m), 4.25-4.3 (0.5H, m)
4.5-4.55 (1H, m), 5.5-5.55 (1H, m)
(
)

1.85-2.3 (4H,
.65-3.7 (1H, m),

.5 ,
6.93 (1iH, d4), 6.98 (1H, s), 7.35 (1H,

d), 7.75-7.8 (1H, m), 8.45 (1H, d




(2H, M, 6.53-6.59(1H, M, 6. 70- 6. 90
(1H m,7.20-7.35(0.5H M, 7.78
w@ fo5hbk$ass) , 8. 43-8. 60(2H, n) 11-55 502. 6 PCT/US2005/006540
(DVBO) 0. 96(1H, s). 1. 03(9H, s),
1.30-1.39(2H, M, 1. 68- 1. 71{(2sbm ,
1.79-1.82(1H, m, 1. 97(1H, brd), 2. 11
(3H,s),3.79(3H,s), 3.84(1H, vbrs),

No .4 09(H vibrs), 4. 56- 4. 58( 1H, %’—NMR

4. E‘7((dbi;)d 6. 81(1H, d), 7. 00( 1

d), 19(1H(@D36D7%(Cb BAMPIE) . (2H, m), 0.60-0.67
7. 93(1H, br )2HS 4%(0151116 V(@"}ﬁ) s11 56 A92. 52 (1m,
(CPC13) 1. 22l GRr2. g 2.50-2.66 (2H,

q
&5 1. H4(PH M)

TI- 3%1} 33% (ifn;g gﬁlﬁaé' '2%5’ 3.91-4.03 (3H,
(1, m . 4. 5394, Fo( ::4%24- '1|1P ’t %&@dﬁ%’l(ll
total : br Jand* 040669 2 44(31

m|7.67-7. ﬁséﬁ1§§g

\Jl__l_

%71 8%1'2@6 F@T/ 6350?059]66654

.12 (9H, s), 1.90-2.22 (4H,
), 2.512.70 (2H, m), 3.75-3.83 (1H,
TT-39 | 482 |m), 3.97-4.05 (1H, m), 4.23-4.30 (1H,
), 4.46-4.54 (1H, m), 4.63-4.70 (1H,
m), 4.83 (1H, d), 6.91 (1H, d), 6.99
(1H, &), 7.17 (1H,t), 8.36 (1H, d)

(DMSO) 0.93-0.98 (6H, m) 1.71-2.09
(10H, m), 2.35-2.45 (2H, m), 3.61-3.64
(1H, m), 4.02-4.04 (1H, m), 4.06-4.35
TI-40 | 509.3 | (2H, m), 4.43-4.46 (1H, m), 7.33 (1H,
d), 7.43-7.46 (1H, m), 7.80 (1H, brd
s), 8.28-8.49 (2H, m), 10.25 (1H, brd
S)

(DMSO) 0.95-1.08 (9H, s, tBu), 1.70-
2.38 (8H, m, COCH3, CHZ2), 2.58-3.08
(1H#, m, CH2), 3.65 (1H, m, CH), 3.82
TT1-41 | 523.3 | (1H, m, CHO), 3.95-4.69 (3H, m, CH),
5.40-5.60 (1H, m, CH), 7.09 (1H, m,
aryl H), 7.31 (1H, m, aryl H), 7.64-
8.60 (4H, m, aryl H, NH), 9.55 (1H, m,
CH)

(DMSO) 0.91-1.08 (9H, s, tBu), 1.70-
2.40 (11H, m, CH3, COCH3, CH2), 2.60-
3.08 (1H, m, CH2), 3.66 (lH, m, CH),
TI-42 503.4 |3.87 (1H, m, CH), 4.00-4.65 (3H, m,
CH), 5.40-5.78 (1H, m, CH), 7.04 (1H,
m, aryl H), 7.18 (1H, m, aryl H), 7.38
(1H, m, aryl H)- 7.65-7.88 (1H, m, NH),
8.07-8.70 (2H, m, NH), 9.34 (1H, m, CH)

(DMSO) 1.03 (9H, s), 1.71-2.00 (3H, m),
2.07 (3H, s), 2.55-2.73 (1H, m), 2.97
(1H, dad), 3.60-3.67 (1H, m), 3.75-3.82
(1H, m), 3.98-4.04 (1H, m), 4.19-4.24
II-43 | 523.3 | (18, m), 4.37-4.45 (1H, m), 4.63 (1H,
d), 5.45 (1H, d), 7.33-7.35 (1H, m),
7.43-7.45 (1H, 4), 7.76-7.83 (2H, m),
8.25-8.28 (1H, m), 8.41-8.58 (1H, m),
10.27 (1H, s)




-142- No. M+l (ohs) 1H NWR 11-57 549.5

(HV80) 1. 03(9H,s), 1. 31-1. 38(2H, m,

wd 202085236 ( 3H, M), 1. 98(1H, brt), 2. 07 PCT/US2005/006540
(3H,s), 2.36(1H, vbrs), 2. 83( 1H,
vbrs), 3. 84(1H, brs), 4. 17( 1H.4brs) ,
4.54-4.57(1H n), 4. 70( 1H, d), 7. 34
(1H.d).7.42-7. 45(1H. n) . 8. 16(1H,
No.l) |8MB 1H brs), 10. 23(1H, s) 11558 563.5
(Ch3@BsD. 17(911,s), 1. 21(311, 1),
1.41-1.55 ZEWHKUlJZEHl.@ﬁLSIﬂ¢X@S), 1.72-1.99 (4H,
2.03-2.19 inl;l, 205-37-08 SQAUBLI)M) ,2.35-2.57 (2H,
2.58-2.78 rT)z 3285 HP2(1HLL8YA m), 3.60-3.65
TI-44. 305047--3@ ,m‘} 553 471703(281%1 i, m), 4.08-4.37
4. 91( 1H, ob %Efr 5(]411761 ]q%g 7.32 (1H,
(1H d), 7. 856111, 7298(011(]3f9 31)1 33-8.52 (1H,
brd m) 10 37 (1H, s)
(DMSO) 0.94 (6H, dd), 1.72-1.99 (10H,
m), 2.36-2.52 (2H, m), 3.57-3.68 (1H,
TT-45 493 .4 |m), 3.76-3.88 (lH, m), 4.20~-4.43 (2H,
m), 4.51-4.55 (1H, m), 7.30 (1H, dd),
7.58-7.77 (3H, m), 8.00-8.04 (1H, m),
10.34 (1H, s)
(DMSO) 0.85-1.0 (6H, m), 1.25 (6H, 4d),
1.85-2.2 (4H, m), 3.0-3.1 (1H, m), 3.9-
TT-46 | 510.5 | 4.0 (3H, m), 4.2-4.3 (0.5H, m), 4.4-4.5
(0.5H, m), 4.7-4.8 (1H, m), 6.9-6.95
(1g, d), 6.99 (1H, s), 7.3 (1H, d),
8.3-8.4 (1H, m)
(DMSO) 1.05 (9H, m), 1.8-2.1 (4H, m),
2.6-2.7 (1H, m), 2.9-3.0 (2H, m), 3.6-
3.7 (2H, m), 3.8-3.9 (1H, m), 4.0-4.1
IT-47 | 482.5 | (18, m), 4.2-4.3 (1H, m), 4.6-4.65 (1H,
m), 5.5-5.55 (1H, m), 6.75-6.85 (2H,
m), 7.35 (1H, 4d), 7.75 (1H, d), 8.0-8.1
(1H, m), 8.35 (1H, m), 10.25 (1H, s)
(DMSO) 1.03 (9H, s), 1.80-2.10 (4H, m),
3.00 (1H, br s), 3.30 (3H, s), 3.66
T1-48 | 510.5 | (1H, m), 3.81 (1H, m), 4.06 (1H, m),
4.25 (1H, m), 4.44 (2H, s), 4.65 (1H,
d), 5.46 1H, br s), 7.29-7.39 (3H, m),
7.77 (1H, br s), 8.43 (1H, m)
(bMsSO) 1.03 (9H, s), 1.09 (3H, m), 1.11
(3H, m), 1.79-2.15 (4H, m), 2.32 (1H,
m), 2.98 (1H, m), 3.51 (1H, m), 3.79
TT-49 | 551.5 | (1H, m), 4.10 (1H, m), 4.23 (1H, m),
4.40-4.65 (2H, m), 5.45-5.73 (1H, m),
7.35 (1H, m), 7.49 (1H, m), 7.76-7.84
(2H, m), 8.23-8.60 (2H, m), 10.11 (1H,
s)




577.5 (DVBO) 1.05(911,s), 1. 15(611, d),
1.35-1.5(211, m), 1. 75- 1. 9(311, m),

wWQ@265/885k6cl11, m , 2. 3-2.45(111, m, 2. 7- PCT/US2005/006540
2.9(111,n), 4. 05-4. 15(111, m) , 4. 65
(1H,s),4.7-4.75(1H, m), 7. 15{411,
d), 7.35(111,t), 7.7(111,d), 8.4-8.55 (211, n), 9.5(111,s)
11-60 506.5 (DVS0)1.03(9H.s).1.31-1.38(211.m,
1. 680811, Iy, 2. 30- 2. 33( 211 2
No- o ag:§y<3 2.99(0. 51& brs?ig §ﬁ£
(0 511,brS)D@sbﬁ(©1szLzagﬂm4h5ka 1.49-1.90
m {4.58(11%o%),, 4)7201lbY,d) ,9b 0(92H m), 2.06 (4H,
7-}2(111 ”bré.% 722Q&ﬂ4§-§9 'm ,'3.57-3. 68"
r1-54 - k-1 5 YP 4.01—4.28
?uf s’ﬂ) 51 B (1n, a
( DMBO) 0. 95 % ; fﬁ' A b '
rd s), 8.31-
(14m1.%$ %01' (]]6H7d 10.22 (1H
m | 2.00( 112y, 2-50( Yz, '
(01511 brefl2_99(0 q11,hrq\,2 75
) (DMSO) 0.90-1.07 s, tBu), 1.70-
2.40 (4H, brm, CH2), 2.54-3.07 (1H, m,
CH2), 3.52-3.88 (5H, m, CH3, CH), 4.00-
T1-51 | 539.3 |4.65 (3H, m, CH), 5.40-5.80 (1H, m,
CH), 7.30-7.44 (2H, m, aryl H), 7.60
(1H, m, aryl H), 7.67 (1lH, br, NH),
8.10-8.70 (2H, m, NH), 10.00 (1H, m,
CH)
(DMSO) 0.91-1.11 (9H, s, tBu), 1.70-
2.41 (4H, m, CH2), 2.56-3.09 (1H, m,
CH2), 3.60-3.90 (2H, m, CH), 4.14-4.72
IT-52 | 558.3 | (3, m, CH), 5.38-5.80 (1H, m, CH),
6.98 (2H, m, aryl H), 7.07-7.20 (3H, m,
aryl H), 7.31-7.46 (3H, m, aryl H),
7.66-8.67 (3H, m, NH, OH)
(DMSO) 0.83-1.04 (6H, m), 1.81-2.08
(5H, m), 3.34-3.63 (1H, m), 3.84-3.90
IT-53 467 (1H, m), 4.00-4.60 (3H, m), 5.29-5.75
(2H, m), 6.53-6.59 (1H, m), 6.70-6.90
(1H, m), 7.20-7.35 (0.5H, m), 7.78
(0.5H. brs), 8.43-8.60 (2H, m)
(DMSO) 0.96 (1H, s). 1.03 (9H, s),
1.30-1.39 (2H, m), 1.68-1.71 (2H, m),
1.79-1.82 (1H, m), 1.97 (1H, brd), 2.11
T1-55 | 502.6 | (3H, s), 3.79 (3H, s), 3.84 (1H, vbrs),
4.09 (1H, vbrs), 4.56-4.58 (1H, m),
4.67 (1H, d), 6.81 (1H, 4), 7.00 (1H,
d), 7.19 (1H, t), 7.79 (0.5H, vbrs),
7.93 (1H, brd), 8.42 (0.5H, vbrs)
(CDC13) 1.08-1.14 (9H, m), 1.85-2.05
(4H, m), 2.32-2.45 (1H, m), 2.79-2.85
(1H, m), 3.01-3.07 (1H, m), 4.13-4.17
II-56 | 492.5 | (1H, m), 4.53-4.70 (1H, m), 4.98 (1H,
t), 5.70 and 5.81 (1H total , brs and
brd), 6.91-7.00 (1H, m), 7.34-7.44 (3H,
m), 7.67-7.75 (1H, m)




(0.511, brs), 3.85(311,s), 4. 06(0. 511,
n, 4.50-4.55(211, ), 5. 42( 111, brs),
wO 280309523 M), 7. 17(111, m, 7. 26( 1H, PCT/US2005/006540
m,7.80(111, brs), 8.35(1H m 11-62 549.5 HWVSO) 8
1.04(911,s), 1.29-1. 34(2H,-142-
n) 1.59-1.67(31-1, ), 1.91-1.97(111,
2.13(311,s),2.96(11-1,vbrs),3.77

(111nuurs 4.10( 111, vbrs), 42 1,
No- 5y | 4cEe01l1, d), 7. 80- 7. 83( 111 ﬁﬁ§ﬂﬁ

8-7.91( 1bkso), 8..00- §.0L( ), M1.31-1.38 (2H, m)
 [18-8.24(12%%, 1) 78 33L1llq)vbrs)ag 9 1@?-( s s) 2
20p5/ 0852 g%§ /g§2ogﬁggpq§§p ‘&ﬁ%; gfm&ugobs)
II-5AH NMB .5 Q) 1.d5IH. sy, 1409(3H 4)17 (1H, vbrs),
4.54-4.57 (1H, m), 4.70 (1H, d), 7.34
(1H, &), 7.42-7.45 (1H, m), 8.16 (1H,
£), 8.37 (1H, brs), 10.23 (1lH, s)

N

(CD30D) 1.17 (9H, s), 1.21 (3H, t),
1.41-1.55 (2H, m), 1.75-1.90 (3H, m),
2.03-2.19 (1H, m), 2.37-2,50 (3H, m),
II-58 | 563.5 |2 .58-2.78 (2H, m), 3.87-4.02 (1H, m),
4.20-4.30 (lH m), 4.55-4.70 (2H, m),
4.91 (1H, obscured), 7.45 (1H, d4d), 7.51
(1, d), 7.85 (1H, s), 8.29 (1H, d)
(DMSO) 1.05 (9H, s), 1.15 (6H, d),
5-1.5 (2H, m), 1.75-1.9 (3H, m),

1 (12, m), 2.3-2.45 (1H, m), 2.7-
1H, m), 4.05-4.15 (1H, m), 4.65
s), 4.7-4.75 (1H, m), 7.15 (1H,

5 (1H, t), 7.7 (1H, d), 8.4-8.55

, 9.5 (1H, s)

1.3
2.0
II-59 577.5 2.9
(1H
d

7.

3

)

1.03 (9H, s), 1.31-1.38 (2H, m),

3H, m), 2.30-2.33 (2H, m), 2.67

0.5H, brs), 2.99 (0.5H, brs), 3.34
0.5H, brs), 3.76 (3H, s), 4.04 (0.5H,

m), 4.58 (1H, s), 4.72 (1H, d), 7.09-

7.12 (1H, m), 7.16-7.20 (1H, m), 7.26-

7.30 (1H, m), 7.78 (0,5H, vbrs), 8.02
1H, brs), 8.42 (0.5H, vbrs)

m
0)
(

II-60 | 506.5

(

(DMSO) 0.95 (3H, d), 0.10 (3H, 4), l 17
(1H, m), 1.32 (1H, m), 1.64-1.80 (3
m), 2.00 (1H, m), 2.30 (1H, br s), 2.67
IT-61 492 .8 (0.5H, br s), 2.99 (0.5H, br s), 3.75
(0.5H, br g), 3.85 (3H, s), 4.06 (0.5H,
m), 4.50-4.55 (2H, m), 5.42 (1lH, br s),
7.07 (1H, m), 7.17 (1H, m), 7.26 (1H,
m), 7.80 (1H, br s), 8.35 (1lH, m)

DMSO) & 1.04 (9H, s), 1.29-1.34 (2H,
m), 1.59-1.67 (3H, m), 1.91-1.97 (1H,
m), 2.13 (3H, s), 2.96 (1H, vbrs), 3.77
(1H, vbrs), 4.10 (1H, vbrs), 4.72 (1H,
II-62 | 549.5 |5y, 4.76 (1H, d), 7.80-7.83 (1H, m),
7.88-7.91 (1H, m), 8.00-8.02 (1H, m),
8.18-8.24 (12H, m), 8.39 (1H, vbrs),
9.62 (1H, s)




1.19-1.37(3H,m, 1.47-1. 77(3H, M,
1.91-1.99( 1H, n), 2. 28( 0. 5H, br dd),

WQ@200808380) , 2. 63-2. 74(1H, m, 3. 01 11-63 563.5 PCT/US2005/006540
(0. 5H, dd), 3. 63(0.5H, s), 3. 78- 4. 37
(2H total ,m, 4.42-4.59( 1H-1334. 75
(1H d), 5.42(0.5H,d), 7. 76(0. 5H,

7.80-7.83(11-1.m.7.87(1H. d),

1\m.8. D103, ), 8. 08-8. 15(1H, M), 8H3ﬁMR
(obs)

(DMSO) 1.05 (9H, s), 1.09 (3H, t),
1.19-1.37 (3H, m), 1.47-1.77 (3H, m),
1.91-1.99 (1H, m), 2.28 (0.5H, brdd),
2.48 (2H, q), 2.63-2.74 (1H, m), 3.01
T7-63 | 563.5 | (0.5H, &d), 3.63 (0.5H, s), 3.78-4.37
(2H, total, m), 4.42-4.59 (1H. m), 4.75
(1#, d), 5.42 (0.5H, d), 7.76 (0.5H,
d), 7.80-7.83 (1H, m), 7.87 (1E, d),
8.01 (1H, m), 8.08-8.15 (1H, m), 8.36
(0.5H, &), 9.53 (1H, s)

(DMSO) 1.07 (9H, s), 1.34-1.37 (2H, m),
1.64-1.72 (3H, m), 1.95-2.04 (1H, m),
2.31-2.35 (1H, m), 2.65-2.70 (1H, m),
3.01-3.03 (1H, m), 3.99 (0.5H, m),
TI-64 | 509.5 |4.26-4.28 (0.5H, m), 4.68 (1H, s), 4.82
(1H, d), 5.45 (0.5H, s), 7.73-7.86 (3H,
m), 8.05-8.08 (2H, m), 8.49 (0.5H, d),
8.57-8.59 (1H, m), 8.69 (0.5H, d), 9.15
(1H, d)

(DMSO) 1.02 (9H, s), 1.28-1.34 (2H, m),
1.57-1.64 (3H, m), 1.90-1.96 (1H, m),
TT-65 | 507.5 |3-72-3.80 (1H, m), 4.50 (1H, brs),
4.72-4.74 (1H, m), 5.91 (1H, s), 6.76
(18, d), 7.58-7.61 (1H, m), 7.81-7.83
(1H, m)

II-66 | 493.5 /

EXAMPLE IIT

BIOLOGICAL METHODS

[0180] Compounds of this invention may be tested using the
methods described below. Table 5 lists caspase-1 and caspase-
8 enzyme inhibition data for compounds II-1-II-25. In the
Table, compounds with a Ki of <10 are assigned category A,
compounds with a Ki of 10-20 are assigned category B, and

compounds with a Ki of 21-30 are assigned category C.

In Vitro Assays
Enzyme Inhibition

[0181] Ki values for test compounds with caspase-1 and

caspase-8 were obtained by the method of Margolin et al. (J.



(0.5H,d), 9.53(1H, s)
(DVBO) 1. 07(9H, s), 1. 34-1. 37(2H, n),
wd2@®4095232( 3H, ), 1. 95-2. 04( 1H, m), PCT/US2005/006540
2.31-2.35(1H,m, 2. 65-2. 70(1H, m,
3.01-3.03(1H,nm, 3.99(0. 5H-}4-11- 64 509.5
4.26-4.28(0.5H m, 4.68(1H, s), 4.82
(1H,d), 5. 45(0.5H,s), 7. 73-7. 86( 3H,
Biol .nChem05- & 08 (120 nY283492B85K1AP7)) . Other caspases may be

assayed similarly (see, e.g., WO 99/47545). Assays were

performed in 10 mM Tris (Sigma Corp, St Louis MO) pH 7.5, 1 mM
Dithiothreitol (DTT, Research Organic INC, Cleveland, OH) and
0.1% CHAPS (Pierce, Rockford IL) at 37 °C. For caspase-3, a
solution of 8% glycerol was added to the assay buffer to
improve enzyme stability. A 65 uL aliquot of the assay buffer
and 5 pL aliguot of the appropriate dilutions of inhibitor in
DMSO where pipetted into a 96 well plate, treated with 10 upL
of caspase, then diluted in assay buffer (0.5-40 nM active
protein by active site titration). A control containing DMSO
but no compound was included for each determination. The
plates were then incubated for 15 minutes at 37 °C, before
addition of the appropriate substrate (20 pL, final
concentration 1-4 X Ky, final assay volume 100 ulL) to initiate
the reaction. Reaction rates were measured at 37°C either by
following the time dependant increase in absorbance at 405 nM
(for the pNA substrates) or in fluorescence (Ex 390, Em 460)
(for the AMC substrates). The rates obtained were plotted
against inhibitor concentration and the data fit to the
Morrison tight-binding equation for competitive inhibitors

(Morrison, J.F., Biochem. Biophys. Acta, 185 pp. 269-286

(1969)). The substrates used for the individual assays were
as follows:

[0182] Caspase-1 Suc-YVAD-pNA (Bachem, King of Prussia, PA)
(final concentration in the assay 80 uM);

[0183] Caspase-8 Ac-DEVD-pNA (Bachem, King of Prussia, PA)

(final concentration in assay 80 uM).

Table 5: Caspase-l (Cl) and caspase-8 (c8) inhibition data.
Ki Cl Ki C8
(nM) (nM)
II-1 A A

Compound




8.57-8.59(1H,m, 8. 69(0.5H,d), 9. 15 (1H, d)
(DVSO) 1. 02(91-1,s),1.28-1.34(2H, m,
wd2®30952664( 3H, ), 1. 90- 1. 96(1H, m), 11-65 507.5 PCT/US2005/006540
3.72-3.80(1H m, 4. 50(1H, brs),
4.72-4.74(111, m, 5. 91(1H, s)46-76
(1H d), 7.58-7.61(1H m,7.81-7.83 (1H m

I1-2 A A
II-3 A A
IT-4 A B
IT-5 A B
IT-6 A A
IT-7 A B
IT-8 A B
IT-9 A B
II-10 A B
IT-11 A C
II-12 A B
II-13 B B
I1-14 B A
IT-15 A C
IT-16 A C
IT-17 A A
I1-18 A B
IT-19 B A
I1-20 A A
II-21 A C
IT-22 A c
IT-23 A C
ITr-24 A C
IT-25 A C
TI-26 A A
II-27 A A
ITr-28 A A
IT-29 A A
IT-30 A A
II-31 A A
IT-32 A A
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pase-1 ahd caspase-8 we obt ai ngd by the“net hod ol
Vargoltxaretisal. (Ji -144- Biol. Chem, 272 pp.
1223-7228 (1997)).| Ok her caspases y be assayed
$iml arI&-i’(%ee e.g., V\D 99¥ 47545) Assays Were
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substrate (20 nl . final concentratid - j
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floll ow ng the tinel dependant increade in absorbance al
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3D

= (O

[[0183] Caspase-8 Ack DFVD-pNA (Bachem!| King of Prussia,
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II-56 A a
II-57 A A
II-58 A A
TI-59 A A
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II-61 A A
II-62 A B
II-63 A B
II-64 B B




Ki C8 (nM TI-1 AA -145- 11-2 AA11-3 AA11-4 AB
11-5 AB 11-6 A A11-7 A
WO 2005/085236 PCT/US2005/006540
-147-
II-65 A A
II-66 B A

PBMC Cell Assay
IL-1B Assay with a Mixed Population of Human Peripheral Blood

Mononuclear Cells (PBMC) or Enriched Adherent Mononuclear

Cells
[0184] Processing of pre-IL-1B by ICE may be measured in

cell culture using a variety of cell sources. Human PBMC
obtained from healthy donors provides a mixed population of
lymphocyte subtypes and mononuclear cells that produce a
spectrum of interleukins and cytokines in response to many
classes of physiological stimulators. Adherent mononuclear
cells from PBMC provides an enriched source of normal
monocytes for selective studies of cytokine production by
activated cells.

Experimental Procedure: |

[0185] An initial dilution series of test compound in DMSO
or ethanol is prepared, with a subsegquent dilution into RPMI-
10% FBS media (containing 2 mM L-glutamine, 10 mM HEPES, 50 U
and 50 ug/ml pen/strep) respectively to yield drugs at 4x the
final test concentration containing 0.4% DMSO or 0.4% ethanol.
The final concentration of DMSO is 0.1% for all drug
dilutions. A concentration titration which brackets the

apparent Ki for a test compound determined in an ICE

inhibition assay is generally used for the primary compound
screen.

[0186] Generally 5-6 compound dilutions are tested and the
cellular component of the assay is performed in duplicate,
with duplicate ELISA determinations on each cell culture

supernatant.
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PBMC Igolation and IL-1 Assay:

[0187] Buffy coat cells isolated from one pint human blood
(vielding 40-45 ml final volume plasma plus cells) are diluted
with media to 80 ml and LeukoPREP separation tubes (Becton
Dickinson) are each overlaid with 10 ml of cell suspension.
After 15 min centrifugation at 1500-1800 xg, the plasma/media
layer is aspirated and then the mononuclear cell layer is
collected with a Pasteur pipette and transferred to a 15 ml
conical centrifuge tube (Corning). Media is added to bring
the volume to 15 ml, gently mix the cells by inversion and
centrifuge at 300 xg for 15 min. The PBMC pellet is

resuspended in a small volume of media, the cells are counted

and adjusted to 6 x 106 cells/ml.

[0188] For the cellular assay, 1.0 ml of the cell
suspension is added to each well of a 24-well flat bottom
tissue culture plate (Corning), 0.5 ml test compound dilution
and 0.5 ml LPS solution (Sigma #L-3012; 20 ng/ml solution
prepared in complete RPMI media; final LPS concentration 5
ng/ml). The 0.5 ml additions of test compound and LPS are
usually sufficient to mix the contents of the wells. Three
control mixtures are run per experiment, with either LPS
alone, solvent vehicle control, and/or additional media to
adjust the final culture volume to 2.0 ml. The cell cultures

are incubated for 16-18 hr at 37 °C in the presence of 5% COj.

[0189] At the end of the incubation period, cells are
harvested and transferred to 15 ml conical centrifuge tubes.
After centrifugation for 10 min at 200 xg, supernatants are
harvested and transferred to 1.5 ml Eppendorf tubes. It may
be noted that the cell pellet may be utilized for a
biochemical evaluation of pre-IL-1f and/or mature IL-1B content
in cytogol extracts by Western blotting or ELISA with pre-IL-

1B specific antisera.
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Tsolation of Adherent Mononuclear cells:

[0190] PBMC are isolated and prepared as described above.
Media (1.0 ml) is first added to wells followed by 0.5 ml of
the PBMC suspension. After a one hour incubation, plates are
gently shaken and nonadherent cells aspirated from each well.
Wells are then gently washed three times with 1.0 ml of media

and final resuspended in 1.0 ml media. The enrichment for

adherent cells generally yields 2.5-3.0 x 105 cells per well.
The addition of test compounds, LPS, cell incubation\
conditions and processing of supernatants proceeds as
described above.

ELISA:

[0191] Quantikine kits (R&D Systems) may be used for the
measurement of mature IL-1B. Assays are performed according
to the manufacturer's directions. Mature IL-1B levels of
about 1-3 ng/ml in both PBMC and adherent mononuclear cell
positive controls are observed. ELISA assays are performed on
1:5, 1:10 and 1:20 dilutions of supernatants from LPS-positive
controls to select the optimal dilution for supernatants in
the test panel.

[0192] The inhibitory potency of the compounds can be

represented by an ICggp value, which is the concentration of

inhibitor at which 50% of mature IL-1B is detected in the
supernatant as compared to the posgsitive controls.

[0193] The skilled practitioner realizes that values
obtained in cell assays may depend on multiple factors. The
values may not necessarily represent fine quantitative
results.

[0194] Selected compounds of this invention have been
tested for inhibition of IL-1f release from PBMCs with IC50
values between 300nM and 4uM.
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Whole Blood Assay for IL-15 Production

[0195] Whole blood assay ICgp values for compounds of this

invention may be obtained using the method described below:

Purpose:
[0196] The whole blood assay is a simple method for

measuring the production of IL-1B (or other cytokines) and the
activity of potential inhibitors. The complexity of this
assay system, with its full complement of lymphoid and
inflammatory cell types, spectrum of plasma proteins and red
blood cells is an ideal in vitro representation of human in
vivo physiologic conditions.

Materials:

Pyrogen-free syringes (~ 30 cc)

Pyrogen-free sterile vacuum tubes containing lyophilized

NaEDTA (4.5 mg/10 ml tube)

Human whole blood sample (~ 30-50 cc)

1.5 ml Eppendorf tubes

Test compound stock solutions (~ 25mM in DMSO or other
solvent)

Endotoxin -free sodium chloride solution (0.9%) and HBSS
Lipopolysaccharide (Sigma; Cat.# L-3012) stock solution at
lmg/ml in HBSS

IL-1B ELISA Kit (R & D Systems; Cat # DLB50)

TNFo ELISA Kit (R & D Systems; Cat # DTA50)

Water bath or incubator

Whole Blood Assay Experimental Procedure:

[0197] Set incubator or water bath at 30 °C. Aliquot

0.25ml of blood into 1.5 ml eppendorf tubes. Note: be sure
to invert the whole blood sample tubes after every two
aliguots. Differences in replicates may result if the cells

sediment and are not uniformly suspended. Use of a positive
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displacement pipette will also minimize differences between
replicate aliguots.

[0198] Prepare drug dilutions in sterile pyrogen-free
saline by serial dilution. A dilution series which brackets

the apparent K; for a test compound determined in an ICE

inhibition assay is generally used for the primary compound
screen. For extremely hydrophobic compounds, prepare compound
dilutions in fresh plasma obtained from the same blood donor
or in PBS-containing 5% DMSO to enhance solubility.

[0199] Add 25 pl test compound dilution or vehicle control
and gently mix the sample. Then add 5.0 nl LPS solution (250
ng/ml stocked prepared fresh: 5.0 ng/ml final concentration
LPS), and mix again. Incubate the tubes at 30 °C in a water
baj:h for 16-18 hr with occasional mixing. Alternatively, the
tubes can be placed in a rotator set at 4 rpm for the same
incubation period. This assay should be set up in duplicate
or triplicate with the following controls: negative control -
no LPS; positive contxrol - no test inhibitor; wvehicle control
~ the highest concentration of DMSO or compound solvent used
in the experiment. Additional saline is added to all control
tubes to normalize volumes for both control and experimental
whole blood test samples.

[0200] After the incubation period, whole blood samples are
centrifuged for 10 minutes at ~ 2000 rpm in the microfuge,
plasma is transferred to a fresh microfuge tube and
centrifuged at 1000 x g to pellet residual platelets if
necessary. Plasma samples may be stored frozen at -70 °C

prior to assay for cytokine levels by ELISA.
ELISA:

[0201] R & D Systems (614 McKinley Place N.E. Minneapolis,

MN 55413) Quantikine kits may be used for measurement of IL-1p

and TNF-o. The assays are performed according to the
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manufacturer’s directions. IL-1f levels of ~ 1-5 ng/ml in
positive controls among a range of individuals may be
observed. A 1:200 dilution of plasma for all samples is
usually sufficient for experiments for ELISA results to fall
on the linear range of the ELISA standard curves. It may be
necessary to optimize standard dilutions if you observe
differences in the whole blood assay. Nerad, J.L. et al., J.

Leukocyte Biol., 52, pp. 687-692 (1992).

[0202] Selected compounds of this invention have been
tested for inhibition of IL-1B release from whole blood with

IC50 values between 1pyM and 40uM.

In Vivo Assays

[0203] Compounds of this invention may be tested in in vivo

assays such as those described in WO 99/47545.

[0204] WO 99/47545 and all the other documents cited herein
are hereby incorporated by reference.

[0205] While we have described a number of embodiments of
this invention, it is apparent that our basic examples may be
altered to provide other embodiments which utilize the
compounds and methods of this invention. Therefore, it will
be appreciated that the scope of this invention i1s to be
defined by the appended claims rather than by the specific
embodiments that have been represented by way of example

above.
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. CLAIMS
We claim:
1. A compound of formula I:
RZ
A
R
\N
H
(0] Y
o N
H
I
wherein:
0
L\ 0
OH
Ee SRV
Yis o or O\R1;

R} is H, Ci-izaliphatic, Cs-jpcycloaliphatic, Cg-10aryl, 5-10
membered heterocyclyl, 5-10 membered heteroaryl,
(Cz-10cycloalkyl) - (Ci-12aliphatic) -, cycloalkenyl-
(Ci-12aliphatic) -, (Ce-10aryl)-{Ci-1aliphatic)-, (5-10 membered
heterocyclyl) - (Ci-12aliphatic)-, or (5-10 membered heterocaryl)-
(Ci-12aliphatic) -, wherein any hydrogen atom is optionally and
independently replaced by R® and any set of two hydrogen atoms
bound to the same atom is optionally and independently
replaced by carbonyl;

Ring A is:

VoINS

~wv QY M g
wherein, in each ring, any hydrogen atom is optionally and
independently replaced by R* and any set of two hydrogen atoms
bound to the same atom is optionally and independently

replaced by carbonyl;
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R is R3C(O)—, as shown in formula I1,

0 N/;Y
H
I1
and R® is phenyl, thiophene, or pyridine, wherein each
ring is optionally substituted with up to 5 groups

independently selected from R?, and wherein at least one

position on the phenyl, thiophene, or pyridine adjacent to
bond x is substituted by R!?, wherein R!? has no more than 5
straight-chained atoms;

R' is halogen, -OR®, -NO,, -CN, -CF3, -OCF;, -R°, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R%),, -SR®, -SOR’, -SO.R®,
~SO0.N(R%,, -SO3R?, -C(O)R®, -C(O)C(O)R®, -C(0)C(O)OR®,
-C(0)C(O)N(R%) 2, -C(O)CH,C(O)R?, -C(S)R®, -C(S)OR®, -C(O)OR?,
-OC(0)R’, -C(O)N(R’);, -OC(O}N(R®);, ~C(S)N(R%)2, - (CHz)o-

,NHC (0)R®, -N(R®°)N(R®)COR’?, -N(R%)N(R%)C(0)OR?,
-N{R®)N(R®)CON(R®);, -N(R®)SO,R?, -N(R’)SO,N(R%),, -N(R®)C(0)OR®,
-N(R’)C(O)R®, -N(R®’)C(S)R’, -N(R’)C(O)N(R®)2, -N(R®’)C(S)N(R%)2,
-N (COR®) COR®, “N(OR®)R®, -C(=NH)N(R%),, -C(0)N(OR®)R®,
-C(=NOR®)R®, -OP(O) (OR®);, -P(0) (R%)s, -P(0) (OR%)2, or

-P (0) (H) (OR®) ;

R? is -C(R®) (R®) (R"), C¢.10aryl, 5-10 membered heteroaryl,
or Ci-7 cycloalkyl;

R® is H or a C;-¢ straight-chained or branched alkyl;

_ R® is H or a Ci-¢ straight-chained or branched alkyl;

R’ is -CF3, -Cs-7cycloalkyl, Cg-10aryl, 5-10 membered

heteroaryl, heterocycle, or a C;-¢ straight-chained or branched
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A A 11-66 B A PBMC Cell Assay IL-1# Assay with a

M xed Popul ati on of Human Peri pheral Bl ood Mononucl ear
Cells (PBMC) or Enriched Adherent Mnonucl ear Cells

[ 0184] Processing of pre-IL-i5P.by | CE may be neasured

in cell culture using a variety of cell sources. Human
PBMC obt ai ned from heal thy donors provides a m xed

‘ popul ati on of | ynphocyte subtypes and nononucl ear

alksb‘el Mheaned gasHuEaTrROB peEen ng dthei pt&yiledki aAptamdally and

lndéﬁgﬂy@ngq§ %ﬂbzgzggggg L P ey, cl asses of physi ol ogica

stimul at ors erent nononucl ear cells from PBMC
prayviRdesnanRetrkehetogetner volftmammalcanrrbnncytem torwhich

sel ecti dles of ¢y i n roduct i on acti vat ed
they? Geic a0k sPNERTs, = pi Lo Féilgé’]:&ﬁanlﬁg{‘?’é%‘:'

dq#ughgnRSerlgs aEnt €8bief | nor hang| -

pr epar ed, wth a gabseqﬁent g E tpgﬁgﬁgto R% O@b CN'
-CF3ped0ar{,cori’ai i, Agmat Nl éneditani ne2- k@hgﬂbhEBEE&ySO U
B d 50 g/n1 en/s ep) respectivel q,yleld drugs at
N(R4§:2't He? |'nalSO est %é?ﬁcenﬁ%l‘ll(gn)%on QP%l'ng(b( 4% ENMS or

-C (A -cAB) @Phan@ (o) Jt®) dr*nal-cqoneeaf g% on of (Ve 0YriN

for al | drug dllutlon§ A conc§ntrat|on tJtratlon

~C (AR ch~BF SLRBLs CHO) Bpar v9f (KIR'F or C Ot BER")conpB& i) N (R®) 2,

- ed hi ki Il
ST P L AR ST

-Nﬂg)ﬂ(ﬁﬁﬁbﬁumﬂileNKRdntﬂﬁoéONéB%ed a R0, | ul ar

- GEEPALER. ELl%Q@a%@?éREZt%{é?éﬁgﬁ%Ch R

-N }éupeonmmﬁhtz, -N(R®)C(S)N(R%},, -N(COR®)COR®, -N(OR%)R®,
-C(=NH)N(R%),, -C(O)N{(OR®’)R®, -C(=NOR®)R®, -OP(0O) (OR®)g,
-P(0) (R%)2, -P(0) (OR®),, and -P(O) (H) (OR®);

R® is hydrogen, Cj-;paliphatic, Cs.jocycloaliphatic,
Ce-10aryl, 5-10 membered heterocyclyl, 5-10 membered

heteroaryl, (Cs-jpcycloaliphatic)=-(Ci-1paliphatic)-, (Cg-192ryl)-
(Ci-10aliphatic)-, (5-10 membered heterocyclyl) -
(Ci-12aliphatic)-, or heteroaryl-(Cj.i;;aliphatic)-; wherein any

hydrogen atom is optionally and independently replaced by R®
and any set of two hydrogen atoms bound to the same atom is
optionally and independently replaced by carbonyl;

R¥ is halogen, -OR!!, -NO;, -CN, -CF3, -OCF;, -R'!, or
~-SR!!; wherein R' is C,-4-aliphatic-;

R*! is Ci-q—aliphatic-:; and

R'? is halogen, -OR', -NO,, -CN, -CFj;, -OCFs;, -RY, -SR’.
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and I L-1 Assay: [0187]Huffy coat cells isolated from
one pint human bl ood (yielding 40-45 m final vol une
plasma plus cells) are diluted with nedia to 80 m and
LeukoPREP separation tubes g8ecton D ckinson) are each
overlaid wwth 10 mM of cell suspension. After 15 mn
centrifugation at 1500-1800 xg, the plasna/nedia |ayer
is aspirated and then the nononuclear cell layer is
collected with a Pasteur pipette and transferred to a
- Ths gpPmpEHREarcEBREinFUGe ELbem( Eovhergin Yedfa is
added to bring the volune to 15 m, gently mx the
cells by jinversion and centBifuge at 300 xg for 15
mn. The PBMC pellet is regguspended in a small vol une
of media, the cells are goumnted and adjusted to 6 x
106 cells/m. [0188]Fol'zzzél cellular assay, 1.0 nml of
the cell suspension is add fo each well of a 24-well
flat bottomtissue culture Pate (Corning), 0.5 m
test conpound dilution and 0.5 m LPS solution (Sigma
#L-3013,. Z@engkm@m&mbuab@nrﬁdegatedcinimonplete RPM

dia; final LPS
2, vHGaPERoRe OF Feats LA Scriserar AR AT | ynéz¥in each

grou%;uflfs| %;p@ifontaq 1§ %ulbie iearteantd caf 1tBeghelips. sé'h]éCEed
control mxtures are run per experinent, with either

indeppgdengdy, IFeMv &\t vehicle control, and/ or- additi onal
media to adjust the final culture volune to 2.0 m.

4. THe &E&hpoed ta &S AR itBCrRai fd3f QpnhdilsilB RIr 18t 237 C
in the presence of 5% CO2. [0189] At the end of the
strajigitibehan %rbwcm Cs-sapeknbr Vet ab @ant itongddiver r ed

[ rd e

subsggﬁ%??ghgag?oﬁ (éé%ﬂ?s S%QSC£§gO§§%fg%§ﬁﬁ§Fh3iants are
harvested and transferred to 1.5 nl Eppendorf tubes.
dﬁe'BEhﬂHhﬂH“é%%éfEﬁn#*E%‘%ﬁleP%'h%kr@@ﬁ Re u&ikjized

for a biochem cal evaluation of pre-1L-1p and/or

unsyhsturtartigd,1 §-ovrahintchaicyandganshedaia ByEkvdst ern
blotting or ELISA with pre-I1L-13 specific antisera.
-149- Isolation of Adherent Mononucl ear cells:

6. ﬁm&fﬁnﬁ%daraecd@aimgectcarﬂmreﬁar etlezeide®liribedthyl,
abov mezaéékp s first added to wells followed

ISOQﬁP R¥esi on. After a one hour
|ncubat|on pl ates are gently shaken and nonadher ent
cells asplrated fromeach well. Wells are then entIY

7. TREIRIRIHE AGFREAIAG FOL . aim & WBErRiand fimapthy
resuspended in 1.0 m nedia. The enrichnment for
adherent cells generally yields 2.5-3.0 x 105 cells
per wel8. ThHe caididqurgh aﬁcqr@‘simazampamds»pems cdelifns

_- i_ncubat | can lons and_proc ernata
2-7 ﬁf&%é@'s asléegcﬁ|€§8 ab§§e P019§Fgﬁan?|IC|ne

kits (R&D Systens) may be used for t he measur enment of
mature | L-1p. Assays are perfolLned according t,o the

9  nERef GeFRPERY SAGEOER DA VALY B/ | L-VRETRVEIR &F

BRout 1-3 ng/m in both PBMC and adherent nononucl ear

ell positive controls are observed. ELISA assays are

performed on 1:5, 1 10 and 1:20 dilutions of

su n r [ t £l t

10, o B e o D har At ot art e oSt pande ein

Y 1s[0192]The |nh|b|tory pot ency of the conpounds can be
represented by an I C50 value, which is the
concentration of inhibitor at which 50% of mature IL-1
p is detected in the supernatant as conpared to the
positive controls. [0193] The skilled practitioner
reali zes that values obtained in cell assays may
depend on nultiple factors. The val ues may not
necessarily represent fine quantitative results.

benz
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(0194] Sel ected conmpounds of this invention have been
tested for inhibition of IL-1p release from PBMCs with
| C50 val ues between 300nM and 41. 1M -150- Whol e
Bl ood Assay for |L-113 Production [0195] Wol e bl ood
assay |1 C50 val ues for conpourds of this invention may
be obtai ned using the nethod descri bed bel ow. Purpose:
[0196] The whol e bl ood assay is a sinple nethod for
measuring the production of I1L-10 (or other cytokines)
and the activity of potential inhibitors. The
conplexity of this assay system wth its ful
conpl ement of |ynphoid anfl i Al ammatory cell types,
spectrum of plasma prote Hnd red blood cells is an
ideal in vitro represent@atidon of human in vivo
physi ol ogi ¢ conditions. Materials: Pyrogen-free
syringes (- 30 cc) Pyrogen-free sterile vacuum tubes
contai ni ng | yophilized Na2EDTA (4.5 ng/ 10 m tube)

1L AR GABPRURH 0RECREMAE Yo 230- B0ecef ¢laimb Epbéndor f
t ubes Test conpo stock solutions (- 25nmMin DIAS or
ot her sol vent) HEndotoxin -free sodium chloride
sol ution (0.9%@N HESS Li popol ysacchari de (Si gma

wherfh SRR R o b 5y cPSare By Yo BT e B n kit

(R & D Systens; Cat # DTA50) Water bath or incubator

' - 197 :
12. ?@r%géugcaot%r or%ﬁ?%lg%@ C@{%cﬁu%olteal&%gnﬁdof%ﬂerem

ringdldddsinto 1.5 nl eppendorf tubes. Note: be sure to
i nvert the whol e bl ood sanple tubes after every two
aliquots. [Differences in replicates may result if the
cells g&dﬂ and are not uniformy suspended. Use of
a posittve

optionally substituted by R®.

Di
ywwv
13. The compound according to any one of claims 1-12 wherein
R* is halogen, -OR’, -CF;, -OCF;, -R’, or -Sr’.

14. The compound according to claim 13, wherein R! is H.

15. The compound according to any one of claims 1-14 wherein

R? is a Cj.4 branched alkyl group.

16. The compound according to any one of claims 1-15 wherein

R° is H or -CH;, R® is -CH;, and R’ is -CH,.

17. The compound according to anyfone of claims 1-16 wherein

R'? has no more than 4 straight-chained atoms.
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pipette N %l | also mnimze differences between
replicate aliquots. [0198] Prepare drug dilutions in
sterile pyrogen-free saline by serial dilution. A
dilution series which brackegs the apparent Ki for a
test conmpound determined in an ICE inhibition assay is
generally used for the primary conpound screen. For
extrenely hydrophobi ¢ conpounds, prepare conpound
dilutions in fresh plasm obtained fromthe sane bl ood
18.dGher compiounPB&coontiding tg S¥=BMSO7t eherkancB!? has no more
solLubi | t, [0199] Add 25 nl test conpound dilution or
thag, iéFEa&§FFF5#a&%ﬁ%géﬁFF§'nix the sanple. Then add
5.0 nl LIPS solution (250 ng/m stocked prepared
fresh: 5.0 ng/m final concentration LIPS), angd nix
19.a3hien coppeypgt acaerdingpesoacladmclin whaaeap Bat Hsf orOCFs,
_ 6-18~hr w (o]of Ronal_Ax xi ng._Al ternatively, the
chiﬂlbegc%dn bcte}ﬁrﬁl agggtll%n’ ac;To’taC{}g)r l:‘sb,'\let at 4 rpmfor the
same incubation period. This assay should be set up in

duplicate or triplicate with_the foll ow ng.cont{rsals:
20. 1 8Bs: FOEPoBRE: Gt oRPBstopBriny a8 e PRIt e fssrCFs.
~cuyhhid®l f o6 vehicle control - the highest

concentration of in the experinment. Additional tubes
to normalize volunes for whol e bl ood test sanples.
0 he i [ 0k,CO splavent
21, 184 LOpBlnt BecREUIAY! B, CYEERY2p7 DARRLEERSR AR, g,
-Clexper FRent al period, whole blood sanples are
centrifuged for 10 mnutes at - 2000 rpmin the
m crofuge, plasma is transferred to a fresh m crofuge

22 .twhe asfipeantr ategediay t608ny¥ @ntoopetigimsestduakherein
plagelets i f necessary. Plasnma sanples may be stored

eachr Bzeasatindepegdenitdy halegeay fOR cyfN@ki m&EN.ev&IFs, byOCFs,

b TITHOART O S IS i TL Y bECr

-sorsed-doyr°reasose ®ht,, ofcl oy R13 -an )G )& (RPhe, assaypN(R?) 2,
are pe;y foinied according o the, -152; manufjacturergs

—OC {0} HER Jons .~ (QHz1 0-2NEG4PERof NGRS SQeRri H FodSPeN (R ) 2.

-N (BOE (DI SRBIURARR) ERBIR? Ofod NA 12 k3bINTRY) pe_obser ved.
A 1:200 dilution of plasma for all sanples is usually
sufficient for experinents for ELISA results to fal

on. the |inear, range _of the | SA andard, curves. _d.t .,
23. B¢ pCompaEaa,PECPEALRE| b ,6TabAn TS, HAGF 1R | GAGT B ydf
. i,ff nc yy .t he I lg@od _ - ad,
inaBBSRAYE. S LREPNDAR RS} COMMRDICQe0s eegsy - (0T adcr,,
-R? ( 1BR),. opod@djeSel ect ed compounds of this invention

have been tested for inhibition of IL-1 rel ease from

whol e bl ood with | C50 val ues between 1pM and 40uM In
24 . VAvoossayd sglaBB8gfofipomnds of this invention may be

tested in in vivo
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assays such as those described in WO 99/47545.

[ 0204] WD 99/ 47545 and all the other docunents cited
herein are hereby incorporated by reference.

[ 0205] Whi | e we have descri bed a nunber of enbodi nents
of this invention, it is appgrent that our basic
exanpl es may be altered to provide other enbodi nents
which utilize the conpounds and nethods of this
invention. Therefore, it will be appreC|ated that the

wcope @ hi s i nvenginon/ i be deflned b
aq w.ed@l at her, te
enb&di e h¥t chave enHr t@d ﬁ‘(

exanpl e ao@ N 153- CLA m 1. A co
of formula I: ON wherein: 0 Aoﬁ H{V i sOor
H, C3_10cycl oal i phatic, C6-1I 3aryl, 10 nenbered

heteo IyI 5-10 heteroaryl

: yI9) {TEE#J h tlc) 9 j!; 0
en Isgé?12al i 1:%

(Cs Ina Ve I N

i phatic) - nbered
~heterocyc|yf) 22aI|phat|c)H gﬁ (5-10 nenbere& <°
het er oaryl) - nallphatlc) rein any hydrogen
atom|| ptlonally andmlgd pendently repl ag by R8

two h e o
atm FE{W c?/ angd.] nu .
car onyI s: wwCbr; h |n each Qi
dﬁd |n

hydr ogen ato |soopt|onally pendently repﬁaced
by R4 and any s t of two hydrogen tons bound to thé
same atomis optlonally and independgntly replaced by
carbonyl

W:m é*”?:?ﬁ‘}{ TR
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-154- Ris R3C (0) -, as shown in fornula Il, OR2 0 z
Il and R3 is phenyl, thiophene, or pyridine,
wherein each ring is optionally substituted with up to
5 groups independently selected fromRe', and wherein
. at | east one position on thggphenyl, thiophene, or
pyridi ne adjacent to bond x is substituted by R12,
wherein R12 has no nore than 5 straight-chai ned atons
124 is hal ogen, -OR9 hKE - CN, CF3 - 0CF3, ,

2 - rrethylmng , 2 -ethyle I ® -N(R9)2
-SR£F30‘ -0302N (R9)2
-C(O) C(O) OR9, ( ) C(R9)2
-C (0) CH2C(O)° C{ R9, - Q(S) ,o ) 0RO,
-OC (0)R9, -C (0) 2, (0)N (R9) 2,
(SYN(R9) 2, - (CH2) 02 (0)R9 -N (R9) N(R9)
-N (R9) (R9) C(O) OR9, N (RO N (R9) CON (R9)2 "N
(R9) SC2EH.9 ¥ SN (R9) 2, <N (0) .OR9, N
(RO) CW(OF W -NN C (9 h( N N (R9) 2,
N (RN (&N ( o N ( COR9) AL °R9, -C
(=NH) N (R9) 2/ 0) (OR9) R9, C (=NERO) R8, -OP
(0) (OR9) 2/ -P(O)_( 2, -P(0) (OR9) 2, or RRO) (H)
(OR9) ; R2 is (128) (R6) (R7) , C6_18ary1l,
5-1 0 nmenbered heterqgg I or C3-7 cycloalkyl; R5 is H
ofl & 6 stralght- r agched a‘k' ; is H
ht- E E ched N 0
i 4 - chc oaI yb, ryl, ergdo
het er oat erocycle, or % d1- 6'stra|ght chao
branched - al kyl, wherein ea ar bon at om of e
al kyl is optlo 'y and i ndependen substituted wt
111113(;I

K?tﬁ VG’%%
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O R5 and R7 taken together with the carbon atomto
whi ch they are attached forma 3-10 nenbered

cycl oal i phatic; - Re and Re are each independently
hal ogen, -0R9, -NO2, -CN, -CF3, -0CF3, -R9,

1, 2- et hyl enedi oxy, 1, 2-et] Ilenedi oxy, -N (R9) 2,
-SRI, -SOR9, -502R9, -SO2N (R9) 2, -SO03R9, -c (0) Ro,

-Q(0)(0)R9, -C(0)(0)0R9, -C(0)C(0)N(R9) 2,
C(O)CH2C(O)R9 C(S)R9, -C(S)OR9, -C(0)0OR9, -0C(0)Ro,

=( - 0C( 0) N( RO)R2; o S) N( R9) 2 F
AR SO R Oy
-N(R9)S o N(R9)C(O)O ) C(0) R9, o”N

- N(R9) C( S) Ro, R9)O(O)N(R9)2 -N R9) C( S) N(R9) 2, (°

-N(COR9)00R9 -N(OR9)R9 C( =NH) N( )2 - C( 0) N( OR9) R9,
C( =0IOGONR9, - OP(0) (ORR) 24 (0) (RO)2, -R(0) {OR9)2,

an OV ( (OR9) ; ydrooge,

>{d al Npnat'yt ¢ €3 oaNi Hatig?, Co yIN /?O

mermber ed Reg clyl, 5-10 heter oaryl ©

(C3_10cycl oal i"'phfﬁl c)-(Cl _12ali pH*att3 (C9-i oar y1
(Cl1- 12al i phati c) (5-10 nmenbered heter ocycl yl) -

(C| uall atic)-, or hetero l-(C1_ 12aI|p atic)
ti onal Igéou\K 0
fo "ar:o

dr gen at
q Iac d
hydrogen at ¢ N0

hé sa omi's option@l;
and mdependenth repl aced by °carbonyl; R is haloden
_ORL1, - "o ToRa 0cRs, CRAL Tor  SRIL wherei®
R11 is C1_4 al i phatl c-; Rtflis C1 4@Ibpkti c-, and
CF Ra;l

R12 i | & R', -N®2, -ON, -£
_sRQ_{j@ - m}é c@mpound agﬁgﬁ‘
wherein Y M3 o The ound Regcording t©
wherein Rl | s Ci ﬁalul phatic or'GS. . . 10cycl Shl Eylé

1-3

wherein each group is Qptionally subst ituted wit
groups sel ected |ndependentl from RS. 4 The

con‘po&nd according to cl ai 7vvhere| n Rl ag

stN ﬁu or pr a@pned aI tgyl t atol

optl I N ut

i ndePendén % E‘ | un ccar E‘ﬁ(‘
an uns

cl ai m 4 wher®i j}
strai ght-chain or br anched Cl1- 4 aI 6 The corrpouﬁd
accor di ng to cl ai m 5, wherein RI- | s et h‘ , isopropyl,

i Sf‘n’{’@ﬂ 2} ﬁ:slt S & O?”g“"



8. The conpound according to any one of clains 2-7
wherein R8 is hal ogen, -0R9, -CN, -CF3, -0CF3, or -Ro.
9. The conpound according to claim8,wherein R3 is
benzyl. 10. The conpound according to any one of
claims 1-3 wherein Y is .-1g7- 40H 11. The conpound
according to any one of claims 1-10 wherein ring A
isJ.P., optionally substituted by R4. 12. The conpound
according to any one of clainms 1-10 wherein ring Ais:

|onaIIy sumstbt ed by R4F’130I1h onpound
WN to an g 01- I
mbr ?Ei
conpodh wlng to cI%| Hvher ei n RA‘P
The conpouhd ccording to any e of clains 1 1ﬂ o}
mherel R2 is a C3-4 bganc ed al kyl group. The
cl orgli ng tg.&n aial > i 19
N onRe , oHS
C mmﬂn a@dco meQO any mw | & oh e H

, 16
111. 2 has®nd§ mifre than 4 stran hal d at ons’
-158- 18. The~conpound accordlng o claim 17 mhereln
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OCH3, -CF3, -CH3, -CH2CH3, -d, O -F. 20. The
compound according to claim19, wherein R12 is -CF3,
-CH3, -d, or -F. 21. The conpound according to claim
20, wherein R12 is -CH3, d, or -F. 22. The conpound
according to any one of clggys 1-21 wherein each 128.

i s independently hal ogen, -0R9, -NO2, -CN, -CF3,

-0CF3, 1, 2-nmethyl enedi oxy, 1, 2-ethyl enedi oxy,

-NR9¢|2 fa -502R9c|§ R9) 2, C(o,)Fg

0) &( R9D
)oﬁ02 2 o
N(R9)C(O)OOO orO- 0) N(T1
The conpound 8cdo ng to claln92

erein each R ms
|ndependently NHQ -N(R9) 2, -N(R9)C(0) - 0CF3, - CF3,

- SR, halo 24. A conpound selected fr 0 0 NCOQO
%ﬁ@ Hoon H )é/g NNN g "o t
? ?ﬁ ?(}w
H
(o]
Cl():ﬁ; cl 0
SP:(:OH );:SEl(: :i;{i}!:bu
N _ ol
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25. A pharmaceutical composition comprising:

or

a) a compound according to any one of claims 1-24; and



O Tco 0O O NODONCOCI 0O NCOHOHO11 O - 162
- CFi d H2NO CIO F O 0O NO KH O N OHANN HOH HO C
- 164 -

b) a pharmaceutically acceptable carrier, adjuvant or vehicle.

26. The compound according to any one of claims 1-24 or the
pharmaceutical composition according to claim 25 for use in

the treatment of a disease in a patient, wherein 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 distress 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 apoptosis
after burn injury, osteoporosis, leukemias and related disorders,
myelodysplastic syndrome, multiple myeloma-related bone disorder,
acute myelogenous leukemia, chronic myelogencus leukemia,
metastatic melanoma, Kaposi’s sarcoma, multiple myeloma,
hemorrhagic shock, sepsis, septic shock, burns, Shigellosis,
Alzheimer’s disease, Parkinson’s disease, Huntington's disease,
Kennedy's disease, prion disease, cerebral ischemia, epilepsy,
myocardial ischemia, acute and chronic heart disease, myocardial
infarction, congestive heart 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,
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00 ONKOHO (Xj14No KOHH O NH" O iry,j NH# OH
Cl OH

0
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- 165 -

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, Muckle-
Wells Syndrome, Familial Cold Urticaria, Familial
Mediterranean Fever, Chronic Infantile Neurological Cutaneous
and Articular Syndrome, Neonatal Onset Multisystem
Inflammatory Disease, TNFRl-Associated Periodic Syndrome, or

Hyper-IgD periodic fever Syndrome.

27. The compound according to any one of claims 1-24 or the
pharmaceutical composition according to claim 25 for use in

inhibiting a caspase-mediated function in a patient.

28. The compound according to any one of claims 1-24 or the

pharmaceutical composition according to claim 25 for use in

decreasing IGIF or IFN-yproduction in a patient.

29. A method of preserving cells, said method comprising the
step of bathing the cells in a composition of the compound
according to any one of claims 1-24 or a pharmaceutically

acceptable derivative thereof.

30. The method according to claim 29, wherein said cells are
in:
a) an organ intended for transplant; or

b) a blood product.



OO NNLcHHO O O NN?CHO O N(IrOHHN O Of NOC t O
00 40H 25. A pharnaceutical conposition
conprising: a) a conpound according to any one of
clainms 1-24; and

- 166 -

31. The compound according to any one of claims 1-24 for use

in the treatment of cancer using immunotherapy.

32. The use according to claim 26 wherein said composition

comprises an additional therapeutic agent.

33. A process for preparing a compound of formula I:

RZ
A
N
Y |
H 0} Y
0“ N~
H

I

wherein Y is:
0

0

T

and the other variables are as defined in any one of claims 2-

9 or 13-23;

comprising reacting a compound of formula 1:

RZ
A O
HoN
) (0]
0 N
H
O\R'

1

0~R1



-164- b) a pharmaceutically acceptable carrier,
~adj uvant or vehicle. 26. The conpound according to any
one of clainms 1-24 or the pharmaceutical conposition
according to claim25 for use in the treatnent of a
disease in a patient, wherejgh_said disease is an IL-1
nmedi sted di sease, an apoptosis nedi ated di sease, an
i nfl ammat ory di sease, an autoi nmune di sease, an
whet i HHARFR U £l Sas s [SMHIG G WP oRe HrSend8ins 2-9
a proliferative disorder, an infectious disease, a
or deégeider @nd/ & diaremd o flifsuasd aa Ko civditegein Xh iselOH or an
deat h,a an xrc.esag__r .dvi,eet ar y al caohol__i nt ake di&%as% a, £
BPRATA rddi G ed th s ease, TN icdBrdéfs S vETEEERCS ©
cordifd imnstfyy driplialy tdrs antisiec@aid R bicid (when X is OH) or
pancreatitis,_ asthma, adult respiratory distress )
aPRRARTIGHRE %MW tiwhen e dfatsi GOREOREILALE leaving
t ey t}%éﬁ;oqﬁ{as, rfa, chronic
grot'i%@r gadli)tljld;a% Zc\rllrgé s di sease,oigltogﬁ{rgr%%ngqgast ritis,
di abet es, autoi mmune henol ytic anem a, autoi nmune

neyt ropeni a, thronbocyt.openia, chronic _active .
34 1 A RS S W g e COMRP Aol e T+

di sease, Crohn's disease, gpsoptasi s, atopic
dermatitis, scarring, graft A host disease, organ
transpl ant rejection, oMNjanTapyptosis after burn
i njury, osteoporosis, |eukeo rel ated di sorders,
nmyel odyspl astic syndrone, mul%i pli e nyel ona-rel ated
bone di sorder, acute myel ogenous | eukenia, chronic
nyel ogenous | eukem a, netast@tic nel anoma, Kaposi's
sar.cogn,. mul tipl e nyel oma, henorrhagi c shock, sepsis,
Whgggﬁﬁiga§ﬁdck, gurns, Shigellosis, Al zheiner's digease,
Par ki nson' s di sease, Huntingtopn' s di sease, Kennedy's
di sease, prion disease, cer al ischem a, epilepsy,
myocardi al i schem a, acute andochronic heart disease,
myocardi al infarction, cdggesStive heart failure,
at herosclerosis, coronary artery bypass graft, spina
nmuscul ar atrophy, amyotrophic |ateral sclerosis,
andmyhej prhegcivardsibd esHaver asadedinadepnapnyi sneagfnglaims 1-
9 o?l @gg'a, neur ol ogi cal danmage due to stroke,
ul cerafi've colitis, - 165- traumatic brain injury,
spi nal comgriisjingy reaepdngt aseBmphepdt o€i fofinula 7-A:
hepatitis-G yellow feve dengue fever, Japanese
encephal itis, various v of livegy disease, rena
di sease, polycystic KN
pyl ori -associ ated gastriQ
H V i nfection, tubercul og
epi dermal necrolysis, (
Familial Cold Urticaria,
Chronic Infantile Neurol ogi cal Cgtaneous and Articul ar
Syndrome, Neonatal Onset Miltisystd®h | nflanmatory
Di sease, TNFR1- Associ at ed Pgéiodic Syndr one, or
Hyper-1gD periodic fever Syndrone. 27. The conpound
wheaedar dhagvhoiabjegnaref agl deftndd2dnosnyhéne of claims 1,
phar maceuti cal conposition according to claim25 for
use in inhibiting a caspase-nedi ated function in a
3-7pahh&nh. corBounBe o0 FBemMilaafRREH(RY) d @)K w8 X is OH
claims 1-24 or the pharmaceutical conposition
or apc8PErAPriatel deRlYStive O5elfaviRererevRg G Fherpresence
of &g%XQESHHCEb?nchgQigat éﬁn&ainggan@ $t§€ﬂd Ofywhen
preserving cells, Said nmethod conprising e step of
bathing the cells in a conposition of the conpound
according to any one of clains 1-24 or a
phar maceutically acceptabl e derivative thereof. 30.
The net hod according to claim?29, wherein said cells
are in: a) an organ intended for transplant; or b) a
bl ood product. -166- 31. The conpound according to
any one of clains 1-24 for use in the treatnent of

T ~ N — a




conprising reacting a conpound of fornula 1: R2 HZN -
167 - wherein the variables are as defined in any one
of clains 2-9 or 13-23; and a conpound of fornula RX
wherein X is OH or an appropriate derivative or
| eaving group, in the presgqpge of conditions for
coupling an am ne and an acid (when X is OH cr.
appropriate acid derivative (when X is an appropriate
. eavin [Qu 1 rovide t.h f.far I
x 15760, % SpBHBbe R Pugls W 08: SATDONSE Briq FoPD oo
proRRde Hhewgempoundy dfs foBmRE dnd t he ot her variables are
as defined in any one of clains 1- 9 or 13-23;
conprising reacting a conmpound of formula 7-A: wherein

th [ e ined | 0 ' 1,

35.5"% BRI Brat tng & ca Rt B P bR BBt
X is OHor an approprige derivative or |eaving group,
in the presence of condlitiag or cupling an am ne
and an acid (when ">y orAPpropri ate
acid derivative (whéh X i|s no to provide the
conpound of fornmula I. 39. 4&p s ftbr preparing a
conmpound of fornmula IV: 1\ wheliei nlfthe variabl es are
as defined in any one of clains 1 oo 10-23, conprising
reacting a conpound of forw%dal:

wherein the variables are as defined in any one of claims 1 or

10-23, comprising reacting a compound of formula I:

RZ
R\ )\1/@
N
(0] Y
0~ N~
H

I
wherein Y is:

(@)

(@)

%

wherein R! is as defined in any one of claims 1 or

O~gt .

4

3-7, under hydrolysis conditions, to provide the compound of

formula II.

36. A process for preparing a compound of formula 3-A:

PG,—N_A



wherein Y is: O,RlL wherein R is as defined in any one
of clainms 1 or 3-7, under hydrolysis conditions, to

provi de the conpound of formula Il. 36. A process for
preparing a conpound of formula 3-A: 0 PQ--NPGA 0 OCH
3-A, - 169 - wherein PGL igga suitable carboxylic

acid protecting group; P& is a suitable

ni trogen-protecting group; and ring A is as defined in
claim1; conprising: reacting a conpound of fornula
2-A. H2hr-NI  OH 2-A wherein PG is a suitable

wherdd 1080, dsael @uinelad idagbek9lic aeddapeefredidgobroup;
formula 20-A; P&-9NN 0 X 20-A | wherein P& is a
PG2g gt ébﬁélﬁ?ﬂorl@g@#tﬁpﬁe@cw&gegﬁéﬁs; grpHg; Aand géng A is as

aefdeldded, idy ein Xis OHor an

approprlati£ﬁeaV|ng group, under conditions for
couEaatgiran amempami ot drdlla @-aci d (when X is OH)
or an ami ne and an appropriate carboxylic acid (when X
is an appropriate |eaving grgup) to provide the
conpound of fornmula 3-A 37 pP&sess for preparing a
conpound of fornmula 3: O

H,N
OH
2-A
wherein PG; is a suitable carboxylic acid protecting group;

and a compound of formula 20-A:

A
PGZ_N;\
o X

20-A
wherein PG, is a suitable nitrogen-protecting group; ring
A is as defined in claim 1; and wherein X is OH or an
appropriate leaving group, under conditions for coupling an
amine and a carboxylic acid (when X is OH) or an amine and an
appropriate carboxylic acid (when X is an appropriate leaving

group) to provide the compound of formula 3-A.

37. A process for preparing a compound of formula 3:

o)
PG,—N oG

OH

3



0 P2-NPGL OH 3 - 170 - wherein PG is a
suitabl e carboxylic acid protecting group and P& is a
sui tabl e nitrogen-protecting group; conprising:
reacting a conpound of formula 2-A OH 2- A wherein
PGL is a suitable carboxyllg%a0|d protecting group;

with a conpound of fornula

P&- 0 20 wherein P&

is a suitable nitrogen-protecting group; and Xis OH

COU

AR B

i'ng an

| Seal £VLN0 0" upLoUDEL ORI LLops L 0K

a carboxy I'C’ acl

grdid) ,amﬁr K3y agi aesatidablieappt opgent proveboiyd i groap ¢
(when X is an appropriate |eaving group), to provide
compitd Sd&iound of formula 3. 38. A compound of fornula

§é£&ting a compound of formula 2-A:

o)
O’PG1
H,N
OH
2-A

wherein PG; is a suitable carboxylic acid protecting group;

with a compound of formula 20:

PGZ—'N

o” X
20

wherein PG; is a suitable nitrogen-protecting group; and X is

OH or
under
(when

(when

an appropriate leaving group;

conditions for coupling an amine and a carboxylic acid

X is OH),

or an amine and an appropriate carboxylic acid

X is an appropriate leaving group), to provide the

compound of formula 3.

38. A compound of formula 5-A:

0]
PG,—N A o PG,
1
P N OR
H  ort



- 171 - wherein P& is a suitable carboxylic acid

protecting group; P& is a suitable

ni trogen-protecting group; and R1L and Ring A are as

defined in any one of clainms 1-9. 39. A conpound of

formula 5: 0 ,PGL O , eyOR1 ﬂ? 5, wherein Zis a

Z-type protecting group and’PG2 and RL are as defined

in claim40. 40. A conpound of forrmula 3-A: P& -N

Nr.) OH.3-A _ wherein PQand P& are_as defined in |

cl redn Ff AScBnBBiRaPLe FRFRAIULEC agld REQketing
grdib;2 rrha?; t8 yaeap%ggeabngg\n%%eeﬁngré’@eéiﬁ& FEShHLEdnd R and
Ring A are as defined in any one of claims 1-9.

39. A compound of formula 5:

0
ZN O,PG1
OR!
0~ °N
H
OR!
5,

wherein Z is a Z-type protecting group and PG; and R! are as

defined in claim 40.

40. A compound of formula 3-A:
A (0]

PG,—N
2 0/

PG,

OH
3-4,

wherein PG;and PG; are as defined in claim 38.

41. A compound of formula 3:

o)
ZNE > /<‘\O,PG1
0” N
H
OH

3,

wherein Z is a Z-type protecting group and PG; is as defined in

claim 38.

42. A compound of formula 4A:



o wherein PG P&, and Ring A are as defined in claim
‘ 38. 43. A compound of forrmula 4: ZNO 4, wherein Zis
a Z-type protecting group and PGis as defined in

cl ai m 38.
-172 -
PG,—N_A P
2 O/ G1
0) H H
0}
43,

wherein PG;, PG;, and Ring A are as defined in claim 38.

43. A compound of formula 4:

0
ZNE } o~ "G
02 N :
H
o

4,

wherein Z is a Z-type protecting group and PG; is as defined in
claim 38.
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